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&KDSWHU �

7UHDWLVHV� 0HWKRGV DQG
6WXGLHV

7KLV FKDSWHU LV WKH ೩UVW RI ೩YH WKDW UHYLHZ KLVWRULFDO VRXUFHV IURP WKH HLJKWHHQWK
DQG QLQHWHHQWK FHQWXULHV ZLWK UHVSHFW WR SHGDOOLQJ RQ D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�� +DUS WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV DUH WKH VXEMHFW RI
WKLV FKDSWHU� (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH /D +DUSH DYHF XQH 0«WKRGH
GH DFFRUGHUކ/ E\ 3KLOLSSH�-DFTXHV 0H\HU ZDV SXEOLVKHG LQ ���� DQG LV WKH HDUOLHVW
GDWHG SHGDO KDUS PHWKRG�� $OO NQRZQ HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ KDUS
WUHDWLVHV XS WR ���� DUH GLVFXVVHG� HYHQ LI WKH\ ZHUH ZULWWHQ IRU RWKHU W\SHV RI
KDUSV� EXW LQFOXGHG WKH VLQJOH�DFWLRQ KDUS LQ WKH WLWOH� RU ZLWKLQ WKH WH[W�� 2YHU RQH
KXQGUHG KDUS WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV ZHUH ZULWWHQ XS WR ������ 7KH

�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�
�0H\HU� (VVDL�
�+RUQ� 5XGLPHQWV� &KDUOHV (JDQ� 7KH 5R\DO +DUS 'LUHFWRU� %HLQJ D 1HZ DQG ,PSURYHG 7UHDWLVH RQ WKH

6LQJOH 'RXEOH 	 7ULSOH 0RYHPHQW +DUSV� &RPSULVLQJ WKH (VVHQWLDOV IRU $WWDLQLQJ D 3HUIHFW .QRZOHGJH
RI 7KHVH ,QVWUXPHQWV 	 D )LQLVKHG ([HFXWLRQ RQ (DFK �/RQGRQ� 3RZHU� ������
�%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� 3UHIDFH� )+7މ SODQ RI WKLV 0HWKRG LV HQWLUHO\ QHZ� WKH $XWKRU

KDYLQJ EURXJKW WKH &RPPRQ +DUS DQG WKH +DUS ZLWK WKH 'RXEOH 0RYHPHQW LQWR D FRPSDUDWLYH SRLQW RI
YLHZ� DQG XQLWHG DOO WKHLU UHODWLRQVށFRQVWDQWO\ WUHDWLQJ WKH ODWWHU DV D VHTXHO WR WKH IRUPHU� DQG FOHDUO\
SURYHV� WKDW ZKRHYHU XQGHUVWDQGV WKH RQH� ZLOO LQ D YHU\ VKRUW WLPH EH SHUIHFWO\ DFTXDLQWHG ZLWK WKH
RWKHUފ� %RFKVDކV KDUS PHWKRG LQ )UHQFK ZDV SXEOLVKHG LQ ���� DQG KLV (QJOLVK PHWKRG LQ ����� 7KH
WZR PHWKRGV FRPSOHPHQW HDFK RWKHU� VRPH RI WKH FRQWHQW LV WKH VDPH DQG VRPH LV GL೨HUHQW� ,Q JHQHUDO
WKH (QJOLVK PHWKRG KDV IHZHU GHVFULSWLYH SDVVDJHV RQ WHFKQLTXH� 7KH )UHQFK PHWKRG FRQWDLQV PRUH
SLHFHV DW WKH HQG RI WKH PHWKRG�
�3DUNHU� &KLOG RI 3XUH +DUPRQ\� ��ހ��� LQFOXGHV WZHQW\�QLQH KDUS WUHDWLVHV LQ KLV ELEOLRJUDSK\�

$QWKRQ\ 0D\GZHOO� $މ 7UDQVODWLRQ DQG &RPSDUDWLYH 6WXG\ RI 7ZR 0HWKRGV IRU +DUS E\ 3KLOLSSH�-DFTXHV
0H\HU IURP ���� DQG ފ���� �0DVWHUކV 7KHVLV� 8QLYHUVLW\ RI :HVWHUQ $XVWUDOLD� ����� LV D VWXG\ RI
WZR RI 3KLOOLS�-DFTXHV 0H\HUކV PHWKRGV� 8UVXOD 0� 5HPSHO� WKRGHV»0މ GH +DUSH� $Q ,QWURGXFWLRQ
WR (LJKWHHWK�&HQWXU\ 7XWRUVފ� 7KH $PHULFDQ +DUS -RXUQDO �� QR� � ������� ���ހ�� GLVFXVVHV WHQ
PHWKRGV� &RQVWDQFH /X]]DWL� X'މ FODYHFLQ ¢ OD KDUSH� WUDQVFULSWLRQ GX U«SHUWRLUH IUDQ©DLV GX ;9,,,H
VLªFOHފ �'RFWRUDW� 3DULV �� ����� OLVWV HLJKWHHQ PHWKRGV� 3KLOLSSH /HVFDW� DWDORJXH&މ GHV RXYUDJHV
WK«RULTXHV� PDQXVFULWV HW LPSULP«V HQ )UDQFH HQWUH ���� HW ފ����� DFFHVVHG 0DUFK ��� ����� KWWS�
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%LEOLRJUDSK\ DQG 7DEOHV �������� OLVW DOO NQRZQ WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV
LGHQWL೩HG E\ WKH DXWKRU��

0RVW RI WKH WUHDWLVHV DQG PHWKRGV RI WKH HLJKWHHQWK FHQWXU\ DUH ZULWWHQ LQ )UHQFK
DV 3DULV ZDV WKH FHQWUH IRU WHDFKLQJ� SHUIRUPLQJ DQG FRPSRVLWLRQ IRU WKH KDUS XS
WR WKH )UHQFK 5HYROXWLRQ� 7KH UHPDLQLQJ WUHDWLVHV DQG PHWKRGV DUH LQ (QJOLVK RU
*HUPDQ� ZKLOH QR RULJLQDO SHGDO KDUS WUHDWLVHV ZHUH ZULWWHQ LQ ,WDOLDQ RU 6SDQLVK
EHIRUH ������ 7UHDWLVHV DQG PHWKRGV LQ *HUPDQ RI WKLV WLPH DUH XVXDOO\ ZULWWHQ
IRU ERWK WKH *HUPDQ +DNHQKDUIH DQG SHGDO KDUSV�� 7KH WUHDWLVHV ZHUH ZULWWHQ E\
ZHOO�NQRZQ KDUSLVWV ZKR FRPSRVHG� WDXJKW DQG SOD\HG� ZKLOH VRPH DUH WKH ZRUN RI
DPDWHXUV ZKR SOD\HG WKH KDUS��

7KH FRQWHQW RI WKH PXVLFDO WUHDWLVH RU PHWKRG ERRN YDULHV IURP RQH DXWKRU WR
DQRWKHU DQG FKDQJHV RYHU WLPH� (LJKWHHQWK FHQWXU\ WUHDWLVHV XVXDOO\ LQFOXGH DQ
LQWURGXFWLRQ� D EULHI KLVWRU\ RI WKH LQVWUXPHQW DQG IDPRXV SHUIRUPHUV� 7KLV LV
IROORZHG E\ SUDFWLFDO LVVXHV VXFK DV KRZ WR FKDQJH D VWULQJ RU UHSDLU WKH KDUS
PHFKDQLVP� 7KHQ WKHUH LV DQ H[SODQDWLRQ RI WKH OD\�RXW RI WKH SHGDOV� KRZ WR
WXQH WKH KDUS DQG KRZ WR SXW WKH KDUS LQWR GL೨HUHQW NH\V XVLQJ WKH SHGDOV� %DVLF
UXGLPHQWV RI PXVLF� KDQG SRVLWLRQV� ೩QJHULQJ� RUQDPHQWV DUH RIWHQ WKH VXEMHFWV
RI IXUWKHU FKDSWHUV� 7KLV LV IROORZHG E\ H[HUFLVHV� VLPSOH SLHFHV RU DULHWWHV ZLWK D
KDUS DFFRPSDQLPHQW DQG H[DPSOHV RI SUHOXGHV LQ HYHU\ NH\�

7KH KDUS LV PHQWLRQHG LQ VRPH WXQLQJ PDQXDOV�� DQG LQ JHQHUDO WUHDWLVHV RQ
DFFRPSDQLPHQW RU KDUPRQ\��� 5DJX«ކV UW$ކ/ GH 3U«OXGHU LV DQ LPSRUWDQW EDVVR
FRQWLQXR DQG SUHOXGLQJ WUHDWLVH IRU WKH KDUS���

7KH ODWHU QLQHWHHQWK�FHQWXU\ WUHDWLVHV XVXDOO\ IRFXV RQ WHFKQLTXH DQG ೩QJHULQJ
UDWKHU WKDQ JHQHUDO PXVLF WKHRU\� RUQDPHQWDWLRQ RU DQ\ VRUW RI FRPSRVLWLRQDO
WHFKQLTXHV OLNH EDVVR FRQWLQXR RU SUHOXGLQJ� 7KHVH WUHDWLVHV LQFOXGH SDJHV RI
WHFKQLFDO H[HUFLVHV� VFDOHV� DUSHJJL DQG VDPSOH SLHFHV RU H[WUDFWV IURP ZRUNV E\

��ZZZ�SKLOLSSH�OHVFDW�DVVR�IU OLVWV WZHQW\�WZR� %DUWKHO� D/މ KDUSHފ OLVWV WKLUW\�WKUHH� +DUSH 0«WKRGHV�
7UDLW«V�'LFWLRQQDLUHV HW HQF\FORS«GLHV�2XYUDJHV J«Q«UDX[� � YROV� �&RXUOD\� )UDQFH� -�0� )X]HDX� �����
FRQWDLQV WZHQW\�IRXU PHWKRGV DQG WUHDWLVHV LQ IDFVLPLOH HGLWLRQV�
�7KH DXWKRU GRHV QRW FRQVLGHU WKLV D FRPSOHWH OLVW� EXW WKLV WRSLF LV EH\RQG WKH VFRSH RI WKLV WKHVLV DQG

WKH PRVW FXUUHQW UHVHDUFK FLWHV QR PRUH WKDQ D WKLUG RI WKH DXWKRUކV OLVW� 7KHVH WDEOHV DUH DOVR IRXQG LQ
$SSHQGL[ ,�

�7ZR WUHDWLVHV E\ %RFKVD ZHUH WUDQVODWHG� WKH ೩UVW LQWR ,WDOLDQ DQG WKH VHFRQG LQWR 6SDQLVK� 1LFRODV�
&KDUOHV %RFKVD� %UHYH PHWRGR SHU OކDUSD� FRQWHQHQWH OH UHJROH GHO GLJLWDUH� DOFXQL DQDORJKL HVHUFL]M H
OH]LRQM GL SURJUHVVLYD GLLFROW¢� WUDQV� '�1�(� &DWWDQHR� RS� �� �0LODQR� 5LFRUGL� ������ 0«WRGR GH DUSD
FRQWHQLHQGR ORV SULQFLSLRV GH P¼VLFD� HMHUFLFLRV� HVFDODV� OHFFLRQHV� VHJXLGRV GH �� HVWXGLRV SURJUHVLYRV
�3DULV� 6FKRQHQEHUJHU� ������

�7KHVH WUHDWLVHV DQG PHWKRGV DUH ZULWWHQ IRU ERWK KDUSV� :HUQLFK� 9HUVXFK� +HUEVW� 8HEHU GLH +DUIH�
6FKZDQQHEXUJ� 9ROOVW¦QGLJHV WKHRUHWLVFK�SUDNWLVFKHV /HKUEXFK ]XU 'DYLGV�XQG 3HGDOKDUIH� PLW YLHOHQ
LQ .XSIHU JHVWRFKHQ )LJXUHQ� 1RWHQEHLVSLHOHQ XQG HLQHP $QKDQJH YRQ 7RQVW¾FNHQ� PLW EH]HLFKXQJ GHV
)LQJHUVDW]HV� %DFNRIHQ� $QOHLWXQJ� ����� +H\VH� $QZHLVXQJ LV ZULWWHQ IRU WKH FKURPDWLF 'DYLGVKDUH
DQG +DNHQKDUIH�
�1HZERXUJ� /D 1RXYHOOH P«WKRGH�
��0«ORS«H PRGHUQH� RX� DUWކ/ GX FKDQW� U«GXLW HQ SULQFLSHV �3DULV� %R\HU� ������
��+RQRU« *DUQLHU� 1RXYHOOH P«WKRGH SRXU OކDFFRPSDJQHPHQW GX FODYHFLQ� HW ERQ SRXU OHV SHUVRQQHV
TXL SLQFHQW GH OD KDUSH �3DULV� *LUDUG� ������
��/RXLV�&KDUOHV 5DJX«� ކ/ $UW GH 3U«OXGHU VXU OD +DUSH �3DULV� /H 'XF� ������
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RWKHU FRPSRVHUV� %\ ����� WKH SULQFLSDO WUHDWLVHV RQ KRZ WR SOD\ WKH KDUS DUH WKRVH
E\ %RFKVD�� DQG 'HVDUJXV��� )HZHU DQG IHZHU WUHDWLVHV DUH SXEOLVKHG DQG VWXG\
ERRNV EHFRPH PXFK PRUH SRSXODU� 7KHVH ERRNV LQFOXGH YHU\ OLWWOH FRPPHQWDU\�
DSDUW IURP VKRUW UHPDUNV EHIRUH D VWXG\ WKDW KLJKOLJKW WKH REMHFW RI WKH H[HUFLVH���

$SSHQGL[ ,��� 7DEOHV ,���,�� OLVWV� LQ FKURQRORJLFDO RUGHU� KDUS PHWKRGV� WUHDWLVHV
RQ EDVVR FRQWLQXR� DFFRPSDQ\LQJ� FRPSRVLQJ DQG LPSURYLVLQJ SUHOXGHV� VWXG\ DQG
H[HUFLVH ERRNV DQG ೩QDOO\ WXQLQJ PHWKRGV�

(YHQ ZLWK WKLV DSSDUHQW ZHDOWK RI PDWHULDO� IHZ KDUS WUHDWLVHV DQG PHWKRGV LPSDUW
GHWDLOHG LQIRUPDWLRQ DERXW KRZ WR SHGDO� RU UHYHDO DQ\ VSHFLDO ZD\ RI SHGDOOLQJ�
,W ZRXOG DSSHDU IURP WKLV GHDUWK RI GHWDLOHG LQIRUPDWLRQ WKDW SHGDOOLQJ ZDV QRW
FRQVLGHUHG YHU\ GL೨LFXOW RU LPSRUWDQW ZKHQ OHDUQLQJ WKH KDUS LQ WKH HLJKWHHQWK
FHQWXU\� 7KH SULQFLSDO UHDVRQ IRU WKLV LV WKDW PRVW KDUS WUHDWLVHV� PHWKRGV DQG WKH
FRQWHPSRUDU\ SXEOLVKHG UHSHUWRLUH ZHUH ZULWWHQ IRU DPDWHXU KDUSLVWV��� &RPSOH[
PRGXODWLRQV RU FKURPDWLF PHORGLF SDVVDJHV ZHUH UDUHO\ SDUW RI WKH UHSHUWRLUH RI
SXEOLVKHG DLUV ZLWK KDUS DFFRPSDQLPHQW VR QR GHWDLOHG H[SODQDWLRQV UHJDUGLQJ
SHGDO PRYHV ZHUH QHFHVVDU\ WR LQFOXGH LQ WKH WUHDWLVHV DQG PHWKRGV� $V &RXVLQHDX
ZULWHV LQ KLV VHFRQG WUHDWLVH ZLWK UHJDUGV WR SHGDOOLQJ�

MHޓމ QH SXLV GRQQHU LFL GHV UHJOHV FHUWDLQHV FDU HQ G«WDLOODQW OHV
GL೨«UHQWHV GL೨LFXOW«V TXH OކRQ SRXUURLW WURXYHU� MH SRXUURLV GHYHQLU
GL೨XV HW LQLQWHOOLJLEOH SRXU XQH JUDQGH SDUWLH GHV FRPPHQ©DQWV SRXU
TXL FHW RXYUDJH HVW SULQFLSDOHPHQW IDLW� -H PH SURSRVH GRQF GH UHVHUYHU
XQH OH©RQ SRXU FHW DUWLFOH GDQV ODTXHOOH MH VHUDL HQIRUWH GH SU«YRLU OHV
SDVVDJHV OHV SOXV GL೨LFLOHV TXH OކRQ SHXW UHQFRQWUHU VXU OD +DUSHފޓ��

%RFKVD DOVR ZULWHV�

RUVTXH/މ OD KDUSH FRPPHQ©D ¢ ¬WUH FRQQXH HQ )UDQFH� LO \ D HQYLURQ
FLQTXDQWH DQVޓ�GX P«ULWH GHV FRPSRVLWLRQV� GH VRUWH TXH OHV
PRGXODWLRQV «WDQW H[WU¬PHPHQW VLPSOHV� OH MHX GHV S«GDOH QH SU«VHQWDLW
DXFXQH GL೨LFXOW«� ,O QކHQ HVW SOXV GH P¬PH DXMRXUGކKXL� TXHOTXHV
DUWLVWHV SOXV DPELWLHX[ RQW PXOWLSOL« OHV PRGXODWLRQV� HW OH MHX GHV
S«GDOHV HVW GHYHQX OD SOXV JUDQGH GL೨LFXOW« GH OކLQVWUXPHQWފ���

��%RFKVD� 1RXYHOOH P«WKRGH�
��;DYLHU 'HVDUJXV� &RXUV FRPSOHW GH KDUSH���RXYUDJH GLYLV« HQ � SDUWLHV� RS� �� �3DULV� ������
��1LFRODV�&KDUOHV %RFKVD� 7KH 3XSLOކV &RPSDQLRQ IRU WKH +DUS� &RQVLVWLQJ RI )RUW\ (QWLUHO\ 1HZ
3URJUHVVLYH 6WXGLRV� 9RO� � �/RQGRQ� *RXOGLQJ 	 �OPDLQH$ކ' ������ � 6WXGLR� �� $QGDQWH DOOމ WKH FKRUGV
WR EH ZHOO DUSHJJLRHG >VLF@ފ�
��6HH &KDSWHU � IRU D GLVFXVVLRQ RQ KDUS UHSHUWRLUH�
��&RXVLQHDX� 0«WKRGH� ����� ��� ,މ FDQQRW JLYH KHUH FHUWDLQ UXOHV EHFDXVH LQ GHWDLOLQJ WKH YDULRXV
GL೨LFXOWLHV RQH PLJKW FRPH DFURVV� , PLJKW EHFRPH VFDWWHUHG DQG XQLQWHOOLJLEOH IRU WKH JUHDWHU SDUW RI
WKH EHJLQQHUV IRU ZKRP WKLV ZRUN LV ZULWWHQ� , SURSRVH WKHUHIRUH WR UHVHUYH D OHVVRQ RQ WKLV VXEMHFW LQ
ZKLFK , ZLOO YLJRURXVO\ SUHGLFW WKH PRVW GL೨LFXOW VHFWLRQV WKDW FDQ EH HQFRXQWHUHG RQ WKH +DUSފޓ�
��%RFKVD� 1RXYHOOH P«WKRGH� ��� KHQ:މ WKH KDUS EHJDQ WR EH NQRZQ LQ )UDQFH� LW ZDV DERXW ೩IW\
\HDUV DJRޓ� ZLWK UHVSHFW WR FRPSRVLWLRQV� WKH PRGXODWLRQV ZHUH H[WUHPHO\ VLPSOH� DQG PRYLQJ SHGDOV
SUHVHQWHG QR GL೨LFXOW\� ,W LV QR ORQJHU WUXH WRGD\� WKRVH PRUH DPELWLRXV DUWLVWV KDYH PXOWLSOLHG WKH
PRGXODWLRQV� DQG PRYLQJ SHGDOV KDYH EHFRPH WKH JUHDWHVW GL೨LFXOW\ RI WKH LQVWUXPHQWފ�
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)RU WKH SXUSRVH RI WKLV VWXG\� RQO\ DVSHFWV ZKLFK SHUWDLQ WR SHGDOOLQJ RQ WKH KDUS
VKDOO EH UHYLHZHG IURP WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV� 7KHVH DVSHFWV LQFOXGH
WKH ފEDVHމ VHW�XS NH\ RI WKH KDUS� DQ\ LQGLFDWLRQV RQ KRZ WR SODFH WKH IHHW RU PRYH
WKH IHHW� KLVWRULFDO WHUPLQRORJ\ IRU PRYLQJ SHGDOV� PXVLFDO H[DPSOHV� HQKDUPRQLFV�
H[DPSOHV RI KRZ WR PRYH RQH� WZR DQG WKUHH SHGDOV DW D WLPH� SHGDO JOLVVDQGL DQG
೩QDOO\ KRZ WR XVH WKH S«GDOH ¢ UHQIRUFHPHQW DQG VRXUGLQH SHGDOV�

��� 7KH ފEDVHމ NH\

7KH ೩UVW WLPH SHGDOV DUH XVXDOO\ PHQWLRQHG LQ KDUS WUHDWLVHV LV ZKHQ WKH ZULWHU
H[SODLQV WKDW WKH VLQJOH�DFWLRQ KDUS KDV VHYHQ SHGDOV WR DOWHU WKH SLWFK� WKUHH RQ
WKH OHIW VLGH RI WKH UHVRQDQFH ER[ DQG IRXU RQ WKH ULJKW� 7KH SHGDOV DUH QDPHG�
RU QXPEHUHG DQG DUH LOOXVWUDWHG� 7KH HDUOLHVW LOOXVWUDWLRQ RI WKH SHGDOV ZLWK WKHLU
QDPHV LV IRXQG LQ 3� -� 0H\HUކV PHWKRG IURP ����� VKRZQ LQ ೩J� ������

)LJXUH ���� 3� -� 0H\HU� 1RXYHOOH 0«WKRGH� �� SRVLWLRQ RI WKH SHGDOV�

)LJXUH ��� VKRZV 5DJX«ކV GUDZLQJ RI WKH SRVLWLRQ RI WKH SHGDOV� 7KH RSHQ VWULQJV RI
WKH KDUS ZLWK WKH SHGDOV LQ WKHLU QDWXUDO XSSHU SRVLWLRQ DUH ZULWWHQ RQ HDFK SHGDO
DV DUH WKH UHVXOWLQJ QRWHV ZKHQ WKH SHGDOV DUH ފG«FURFK«HVމ RU SUHVVHG GRZQ���

7KH GHWDLOHG GUDZLQJ LQ ೩J� ��� VKRZV WKH SHGDOV DQG WKH UHVXOWLQJ QRWHV RQ D
PXVLFDO VWDYH IRXQG LQ +RUQކV 5XGLPHQWV���

��0H\HU� 1RXYHOOH P«WKRGH� ��
��/RXLV�&KDUOHV 5DJX«� 3ULQFLSHV GH OD KDUSH� RS� � �3DULV� /H 'XF� ������ ��
��+RUQ� 5XGLPHQWV� ���



���� 7+( ފ)6$%މ .(< ��

)LJXUH ���� 5DJX«� 3ULQFLSHV� �� SRVLWLRQ RI WKH SHGDOV�

)LJXUH ���� +RUQ� 5XGLPHQWV� ��� SRVLWLRQ RI WKH SHGDOV�
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-RKQ (UKDUGW :HLSSHUWކV 5RWXOD LQ ೩J� ��� LV D XQLTXH WRRO WR VKRZ WKH KDUSLVW ZKDW
SHGDOV WR SXW XS RU GRZQ LQ RUGHU WR SURGXFH D FHUWDLQ NH\� +H H[SODLQV�

\%މ WKLV 5278/$� \RX FDQ LPPHGLDWHO\ NQRZ ZKDW 3HGDOV WR SXW GRZQ�
WR 3URGXFH WKH GL೨HUHQW .H\V� IRU ([DPSOH LI \RX ZLVK WR 3XW WKH +DUS
LQ RQH 6KDUS �ZKLFK LV WKH .H\ RI *B� ORRN RQ WKH &LUFXODU 6WDYHV� DQG
EULQJ WKH 0RYHDEOH ,QGH[� 5� WR RQH 6KDUS LW ZLOO ,QIRUP \RX WKDW WKH
3HGDO 1R � � � � PXVW EH SXW GRZQ� DQG WKHQ WKH .H\ LV *B LQ OLNH
PDQQHU IRU DQ\ RWKHU .H\ފ���

)LJXUH ���� :HLSSHUWކV KDUS 5RWXOD�

��-RKQ (UKDUGW :HLSSHUW ������������ KDUSLVW DQG FRPSRVHU� -RKQ (UKDUGW :HLSSHUW� :HLSSHUWކV
,QVWUXFWLRQV IRU WKH 3HGDO +DUS� :LWK D 5RWXOD �/RQGRQ� %ODQG 	 :HOOHU� ������ 7KLV 5RWXOD ZDV
RULJLQDOO\ FRQFHLYHG IRU WKH VLQJOH�DFWLRQ KDUS EXW ZDV ODWHU PRGL೩HG -RKQ 7KRPDV &UDYHQ IRU WKH
GRXEOH�DFWLRQ KDUS� -RKQ 7KRPDV &UDYHQ ������������ KDUSLVW� FRPSRVHU� WHDFKHU� -RKQ 7KRPDV &UDYHQ�
6FDOH RI WKH 1HZ 3DWHQW +DUS DQG ([SODQDWLRQ RI WKH 'RXEOH $FWLRQ RU 0RYHPHQW RI WKH 3HGDOV �/RQGRQ�
SRVW ������ ����



���� 7+( ފ)6$%މ .(< ��

7KLV EDVLF LQIRUPDWLRQ LV RIWHQ IROORZHG E\ D VHFWLRQ H[SODLQLQJ KRZ WR VHW�XS WKH
KDUS ZLWK DOO VHYHQ SHGDOV LQ WKH XSSHU ފRSHQމ SRVLWLRQ EHIRUH SOD\LQJ D SLHFH��� ,W
LV XVXDOO\ VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU� :LWK WKLV VHW�XS� WKH KDUS FDQ
SOD\ LQ NH\V ZLWK WKUHH ೪DWV DQG IRXU VKDUSV� D WRWDO RI WKLUWHHQ NH\V DUH SRVVLEOH�

0DMRU NH\V� (� %� )� &� *� '� $� (
0LQRU NH\V� &� *� '� $� (��

7KH IROORZLQJ SLWFKHV DUH DYDLODEOH WR WKH KDUSLVW� ZKHQ WKH KDUS LV VHW�XS LQ WKH
ފEDVHމ NH\ RI (�೪DW PDMRU�

&� &� '� '� (� (� )� )� *� *� $� $� %� %�

7KLV FRYHUV WKH FRPSOHWH �� VHPLWRQHV RI WKH FKURPDWLF VFDOH� ZLWK WZR QRWHV
GRXEOHG� QDPHO\ (�' DQG $�*� 7KHUH DUH WZR ZD\V WR DFKLHYH WKH PLVVLQJ
HQKDUPRQLF QRWHV OLNH &� '� (� )� *� $� % DQG WKH UHPDLQLQJ HOHYHQ NH\V RI
'� $� %� )� & PDMRU DQG %� )� &� )� %� ( PLQRU� 2QH ZD\ LV WR WXQH WKH KDUS LQ
DQ DOWHUQDWLYH ފEDVHމ NH\ WR (�೪DW PDMRU DQG WKH VHFRQG ZD\ LV WR UHSODFH D QRWH
ZKLFK LV QRW SDUW RI WKH ފEDVHމ NH\ VSHFWUXP ZLWK DQ HQKDUPRQLF QRWH���

7KH KDUS FDQ EH VHW�XS WKHRUHWLFDOO\ LQ DQ\ NH\ DV D ފEDVHމ NH\� EXW WKH PRVW FRPPRQ
DOWHUQDWLYH VHW�XS NH\V WR (�೪DW PDMRU DUH %�೪DW RU $�೪DW PDMRU��� %�೪DW PDMRU LV
XVXDOO\ JLYHQ DV DQ DOWHUQDWLYH ފEDVHމ NH\ LQ HLJKWHHQWK�FHQWXU\ KDUS WUHDWLVHV DQG
PHWKRGV DV VWDWHG LQ 3� -� 0H\HU� &RUEHOLQ DQG &RXVLQHDX��� 0H\HUކV ���� WUHDWLVH
LV DFWXDOO\ ZULWWHQ IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI %�೪DW PDMRU� +H H[SODLQV�

H/މ SUHPLHU DOOHJUHWWR 	 $GDJLR VRQW GDQV OH PRGH GH PLE� 	 LO IDXGUD
SRXU FHW H೨HW DFFRUGHU OH OD QDWXUHO HQ ODE� SRXU WRXWHV FHV DXWUHV
SLHFHV� RQ SHXW ODLVVHU OH OD GDQV OH WRQ QDWXUHOފ���

,Q WUHDWLVHV SXEOLVKHG DIWHU ����� %�೪DW PDMRU LV QR ORQJHU PHQWLRQHG DV DQ
DOWHUQDWLYH ފEDVHމ NH\ WR (�೪DW PDMRU��� ,W LV UHSODFHG E\ $�೪DW PDMRU DV D SRVVLEOH
DOWHUQDWLYH NH\ DV IRXQG LQ WUHDWLVHV E\ 0HUHOOH� 'HPDU DQG 'HVDUJXV��� $OUHDG\ LQ
���� 5DJX« VWDWHG�

��6HH VHFWLRQ ��� IRU WXQLQJ� WHPSHUDPHQW DQG SLWFK�
��&RUEHOLQ� 0«WKRGH� ���ހ�� %RFKVD� 1RXYHOOH P«WKRGH� ���ހ��
��6HH VHFWLRQ ��� RQ HQKDUPRQLFV�
��)RU RWKHU SRVVLEOH DOWHUQDWLYH ފEDVHމ NH\V EHVLGHV WKH WKUHH PHQWLRQHG DERYH� VHH &RUEHOLQ�0«WKRGH�
������ ) DQG &� &RXVLQHDX� 0«WKRGH� ����� ��� %� )�VKDUS DQG &�VKDUS PLQRU� 5DJX«� 3ULQFLSHV� ���
'�೪DW� *�೪DW�0«WKRGH GH KDUSH DYHF ODTXHOOH RQ SHXW DFFRPSDJQHU ¢ OLYUH RXYHUW WRXWHV VRUWHV GކDULHWWHV
HW GH FKDQVRQV �3DULV� %R¾LQ� ������ ��� ��� &�೪DW� 7KLV ODVW VROXWLRQ PD\ EH UHIHUULQJ WR &RXVLQHDXކV
IRXUWHHQ�SHGDO KDUS� 6HH VHFWLRQ ����� RQ WKH IRXUWHHQ�SHGDO KDUS�
��0H\HU� (VVDL� �� &RUEHOLQ� 0«WKRGH� ��� &RXVLQHDX� 0«WKRGH� ����� ���
��0H\HU� (VVDL� �� 7KHމ ೩UVW DOOHJUHWWR DQG $GDJLR DUH LQ WKH PRGH RI (� DQG RQH RXJKW WR WXQH IRU
WKLV UHVXOW� WKH $ QDWXUDO DV $� IRU DOO WKH RWKHU SLHFHV� RQH FDQ OHDYH WKH $ DV $ QDWXUDOފ�
��.UXPSKROW]� 3ULQFLSHV� ��� 7KLV WUHDWLVH LQFOXGHV %�೪DW DV DQ DOWHUQDWLYH ފEDVHމ NH\� ,W ZDV SXEOLVKHG
LQ ���� E\ -HDQ�0DULH 3ODQH ������SRVW������� KDUSLVW DQG FRPSRVHU� EXW LI WKH WUHDWLVH ZDV DFWXDOO\
ZULWWHQ E\ .UXPSKROW]� WKHQ LW SUH�GDWHV ���� DQG KHQFH FDQ EH FRQVLGHUHG DQ HLJKWHHQWK�FHQWXU\
WUHDWLVH�
��0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ��� 'HPDU� 0«WKRGH� ��� 'HVDUJXV� &RXUV FRPSOHW� �����
���
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D/މ +DUSH HVW RUGLQDLUHPHQW DFFRUG«H HQ PL >VLF@ 0DMHXU� PDLV GHSXLV
TXކLO «[LVWH GHV PRUFHDX[ HQ OD >VLF@ 0DMHXU HW HQ ID PLQHXU� MH FURLV
TXކLO YDXW PLHX[ OކDFFRUGHU HQ OD >VLF@ 0DMHXUފ���

&KDOORQHU ZULWHV�

6RPHWLPHVމ 6RQDWDV 	F� IRU WKH +DUS DUH ZULWWHQ LQ WKH .H\ RI $�೪DW LW
WKHQ RI FRXUVH EHFRPHV QHFHVVDU\ WR WXQH DOO WKH '�V RQ WKH ,QVWUXPHQW
KDOI D 1RWH ORZHU WKDQ XVXDO E\ PDNLQJ HDFK D SHUIHFW �WK WR WKH $
DERYH� 7KH FRPSRVLWLRQV LQ WKH NH\ RI $�೪DW KDYH JHQHUDOO\ D EHDXWLIXO
DQG D VXSHULRU H೨HFW� \HW DV LW LV WURXEOHVRPH WR WXQH WKH +DUS SXUSRVHO\
IRU H[HFXWLQJ LQ WKLV NH\� WKHUH DUH EXW IHZ ZRUNV SXEOLVKHG LQ $�೪DW�
DQG WKH\ DUH FKLH೪\ 6RQDWDV E\ &DUGRQފ���

%DFNRIHQ LV WKH RQO\ ZULWHU LQ WKH QLQHWHHQWK�FHQWXU\ WKDW VWLOO LQFOXGHV %�೪DW PDMRU
DV DQ DOWHUQDWLYH VHW�XS NH\� +H DOVR SURSRVHV ) PDMRU WR SHUIRUP D 3U«OXGH E\
.UXPSKROW]��� 7KH ೩UVW HGLWLRQ RI KLV PHWKRG LV QRW H[FOXVLYHO\ ZULWWHQ IRU WKH
VLQJOH�DFWLRQ KDUS� EXW DOVR IRU WKH *HUPDQ +DNHQKDUIHQ� ZKLFK LV XVXDOO\ VHW�XS LQ
WKH NH\V RI ) RU %�೪DW PDMRU���

��� 3RVLWLRQ RI WKH IHHW

+DUS PHWKRGV SURYLGH IHZ GHWDLOHG GHVFULSWLRQV RQ KRZ WR SODFH WKH IHHW� &RXVLQHDX
VLPSO\ ZULWHV WKDW WKH IRRW LV »SRVމ VXU XQH S«GDOHފ�� LQ KLV ೩UVW PHWKRG� ,Q KLV
VHFRQGPHWKRG KH DGGV� LQ WKH FRQWH[W RI VWXGHQWV RI WKH KDUS DQG HVSHFLDOO\ FKLOGUHQ
ZKR KDYH WKHLU IHHW XQGHUQHDWK WKH FKDLU RU UHVWLQJ RQ WKH VWUHWFKHU�

LOމ HVW WUªV HVVHQWLHO TXH OHV GHX[ SLHGV VR\HQW WRXMRXUV SRV«V HQ IDFH
GHV S«GDOHV HW ¢ XQH GLVWDQFH SHX HORLJQ«H� D೩Q TXކLO Qކ\ DLW TXކXQ WUªV
SHWLW PRXYHPHQW ¢ IDLUH SRXU OHV DWWHQGUH� LO IDXW DYRLU OH VRLQ GކHQ
UHWLUHU OH SLHG GX PRPHQW R» OކRQ D REWHQX OކH೨HW GHVLU« HW OH SRVHU GH
VXLWH ¢ WHUUH FRPPH DXSDUDYDQW� IDXWH GH SUHQGUH FHWWH SU«FDXWLRQ� RQ
DUULYH WURS WDUG VXU OD S«GDOHފ���

3RVLWLRQLQJ WKH IHHW LQ IURQW RI WKH SHGDOV LQGHHG ZRUNV ZHOO IRU SLHFHV ZULWWHQ E\
&RXVLQHDX� FRQVLGHULQJ WKDW KLV ZRUNV HQWDLO RQO\ VLQJOH SHGDO PRYHV� RQH SHGDO
ZLWK RQH IRRW DW D WLPH�
��5DJX«� 3ULQFLSHV� �� 7KHމ +DUS LV XVXDOO\ WXQHG LQ ( 0DMRU� EXW VLQFH WKHUH DUH SLHFHV LQ $ 0DMRU
DQG LQ ) PLQRU� , WKLQN LW LV EHWWHU WR WXQH LQ $ 0DMRUފ� 7KH ೪DW VLJQ LV QRW SULQWHG LQ WKH SXEOLFDWLRQ� EXW
WKHUH LV D VSDFH ZKHUH LW VKRXOG EH� 7KH ೪DW VLJQV ZHUH HYHQWXDOO\ QRW LQVHUWHG EHIRUH JRLQJ WR SULQW�
��&KDOORQHU� $ 1HZ 3UHFHSWRU� ���
��%DFNRIHQ� $QOHLWXQJ� ����� ���
��6HH VHFWLRQ ������
��&RXVLQHDX� 0«WKRGH� ����� ��� WKHމ IRRW SODFHG RQ WKH SHGDOފ�
��&RXVLQHDX� 0«WKRGH� ����� ��� W,މ LV YHU\ LPSRUWDQW WKDW ERWK IHHW DUH DOZD\V SODFHG LQ IURQW RI WKH
SHGDOV DQG DW D GLVWDQFH QRW IDU DZD\� VR WKHUH LV D YHU\ VPDOO PRYHPHQW WR GR IRU WKH >WKH IHHW@ WR UHDFK�
RQH PXVW EH DEOH WR UHPRYH WKH IRRW DW DQ\ PRPHQW LQ RUGHU WR DFKLHYH WKH GHVLUHG H೨HFW DQG WR SODFH LW
TXLFNO\ RQ WKH JURXQG DV EHIRUH� LI RQH GRHV QRW WDNH WKLV SUHFDXWLRQ� RQH DUULYHV WRR ODWH RQ WKH SHGDOފ�
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%RFKVD� KRZHYHU� ZULWHV D ORQJ VHFWLRQ LQ KLV ���� 0«WKRGH GLVFXVVLQJ WKH
FRUUHODWLRQ EHWZHHQ WKH VLWWLQJ SRVLWLRQ DW WKH KDUS� WKH SRVLWLRQ RI WKH IHHW DQG
PRYLQJ SHGDOV�

LOމ IDXW DXWDQW� HW SHXW�¬WUH SOXV HQFRUH GH SUHVWHVVH HW GކDJLOLW« GDQV
OHV SLHGV TXH GDQV OHV PDLQV� RQ HVW VRXYHQW IRUF«� GDQV OHV DOOHJUR
WUªV�YLIV� GH EDLVVHU HW OHYHU LPP«GLDWHPHQW SOXVLHXUV S«GDOHV GH VXLWH�
DYHF OD P¬PH YLWHVVH HPSOR\«H SDU OHV GRLJWVޓ�LO HVW LPSRVVLEOH TXH
OHV SLHGV H[«FXWHQW GHV PRXYHPHQWV VL YLIV� HW TXL VH VXLYHQW GH LV SUªV�
VH OކH[«FXWDQW QކDFTXLHUW OHXU OLEUH GLVSRVLWLRQ HQ VH WHQDQW GDQV XQH
VLWXDWLRQ FRQVWDQWH HW LQYDULDEOH� VDQV ¬WUH IRUF« FRQFRXULU OކXVDJH GHV
SLHGV HW GHV MDPEHV DX PDLQWLHQ GH Oކ«TXLOLEUH GX FRUSV�

MHމ VXSSRVH GކDERUG TXH OD KDUSH VRLW ೩[«H GDQV VD VLWXDWLRQ
QDWXUHOOHޓ�HQ VHUUDQW OHV SLHGV SRXU OHV SRUWHU VXU OHV S«GDOHV� LO QކD
TXH OD PRLWL« GHV FXLVVHV KRUV GX VL«JHޓVކLO HVW REOLJ« GH OHYHU OHV
GHX[ SLHGV ¢ OD IRLV� HW TXކLO VކHVW SODF« DVVH] SUªV GH OD KDUSH SRXU
HQ WRXFKHU GH Oކ«SDXOH OD WDEOH GކKDUPRQLH� VL� GDQV FHWWH SRVLWLRQ�
VHV MDPEHV VRQW YHUWLFDOHV� VHV SLHGV G«ERUGHURQW Q«FHVVDLUHPHQW OD
FRORQQH GH OD KDUSH� LO IDXGUD GRQF� SRXU OHV SRUWHU VXU OHV S«GDOHV�
TXކLO FRPPHQFH SDU OHV UHWLUHU HQ DUULªUH� HQ IDLVDQW IDLUH ª VHV MDPEHV
DX DQJOH WUªV�DLJX GX F¶W« GX FRUSVފ���

%RFKVD SXEOLVKHG KLV ೩UVW (QJOLVK PHWKRG LQ ����� 7KH (UDUG GRXEOH�DFWLRQ SHGDO
KDUS ZDV SDWHQWHG LQ ���� DQG WKLV PHWKRG LV FOHDUO\ ZULWWHQ IRU WKH QHZ W\SH RI
SHGDO KDUS� 7KH H[HUFLVHV DUH QRZ LQ & PDMRU� ZKHUHDV H[HUFLVHV LQ VLQJOH�DFWLRQ
KDUS PHWKRGV DUH XVXDOO\ LQ (�೪DW PDMRU� +RZHYHU� %RFKVD GHGLFDWHV VRPH SDUWV RI
WKH ERRN VSHFL೩FDOO\ WR WKH VLQJOH�DFWLRQ KDUS� +LV IHHW DQG SHGDO LQVWUXFWLRQV LQ
WKLV PHWKRG DUH D WUXQFDWHG YHUVLRQ RI KLV 0«WKRGH LQ )UHQFK�

7KHމ /HJV PXVW EH SODFHG VR WKDW WKH )HHW PD\ EH RQ HDFK VLGH RI WKH
3HGHVWDO� WKH\ PXVW UHVW RQ WKH JURXQG LQ D YHUWLFDO SRVLWLRQ� UDWKHU
LQFOLQLQJ IRUZDUGV WKDQ EDFNZDUGV� WKDW WKH\ PD\ EH OLIWHG HDVLO\� WR EH
SODFHG RQ WKH 3HGDOVފ�

WKHމ SHGDOV DUH PRYHG E\ SUHVVLQJ RQ DQ\ RI WKHP WKH H[WUHPLW\ RI WKH
IRRW �HLWKHU ULJKW RU OHIW�ފ�

��%RFKVD� 1RXYHOOH P«WKRGH� ���ހ�� LWޓމ WDNHV DV PXFK� DQG SHUKDSV PRUH TXLFNQHVV DQG DJLOLW\ LQ
WKH IHHW WKDQ LQ WKH KDQGV� RQH LV RIWHQ IRUFHG� LQ WKH IDVW DOOHJURV� WR UDSLGO\ ORZHU DQG UDLVH VHYHUDO
SHGDOV DW D WLPH� ZLWK WKH VDPH VSHHG HPSOR\HG E\ WKH ೩QJHUVޓLW LV LPSRVVLEOH WKDW WKH IHHW PDNH
PRYHPHQWV VR IDVW� DQG LQ VR TXLFN D VHTXHO� DQG LW IROORZV WKDW� LI WKH SHUIRUPHU GRHV QRW DFTXLUH WKHLU
IUHHGRP E\ VWD\LQJ LQ D FRQVWDQW DQG ೩[HG SRVLWLRQ� ZLWKRXW EHLQJ IRUFHG WR XVH WKH IHHW DQG OHJV WR
PDLQWDLQ WKH EDODQFH RI WKH ERG\� , DVVXPH ೩UVWO\ WKDW WKH KDUS LV ೩[HG LQ LWV QDWXUDO SRVLWLRQޓRQH
FORVHV WKH OHJV WR XVH WKHP IRU WKH SHGDOV� RQO\ KDOI WKH WKLJKV DUH R೨ WKH FKDLUޓLI RQH LV REOLJHG WR UDLVH
ERWK IHHW DW RQFH� WKHQ RQH SODFHV RQHVHOI FORVH HQRXJK WR WRXFK WKH VRXQGERDUG RI WKH KDUS ZLWK WKH
VKRXOGHU� ,Q WKLV SRVLWLRQ� WKH OHJV DUH YHUWLFDO� WKH IHHW KHQFH UHDFK RXW EH\RQG WKH FROXPQ RI WKH KDUS�
RQH WKHUHIRUH� EULQJV WKH IHHW WRZDUGV WKH SHGDOV� E\ UHFOLQLQJ EDFNZDUGV� WKH OHJV PDNLQJ DQ DFXWH
DQJOH RQ RQH VLGH RI WKH ERG\ފ�
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މ ,Q SUHVVLQJ WKH 3HGDO RQO\ WKH H[WUHPLW\ RI WKH IRRW PXVW EH XVHG�
WKH KHHOV PXVW EH NHSW HOHYDWHGފ���

,Q %RFKVDކV 7DVWHIXO ([HUFLVHV KH RQFH DJDLQ LWHUDWHV�

RU(މ XVLQJ WKH 3HGDOV ZLWK ERWK IHHW WR IDFLOLWDWH WKH DFWLRQ RI WKH IHHW�
ZKLFK DUH ERWK HQJDJHG DW WKH VDPH WLPH� WKH NQHHV PXVW SUHVV WKH
ERG\ RI WKH LQVWUXPHQWފ���

%RFKVD GHVFULEHV D VLWWLQJ SRVLWLRQ� ZKHUH WKH KDUSLVW VLWV KDOI�R೨ WKH VHDW RI D FKDLU�
7KH ZKROH IRRW LV OLIWHG ZKHQ WKH WRH WKHމ� H[WUHPLW\ފ� LV SODFHG RQ WKH SHGDO LQ
RUGHU WR PRYH LW� 7R EDODQFH WKH LQVWUXPHQW WKH NQHHV JULS WKH KDUS LQ RUGHU WR
VWDELOLVH LW� ,I ERWK IHHW DUH UHTXLUHG WR PRYH SHGDOV WRJHWKHU� WKHQ WKH KDUS FDQ DOVR
EH DGGLWLRQDOO\ EDODQFHG RQ WKH ULJKW VKRXOGHU� 7R PRYH D SHGDO WKHQ� WKH ZKROH OHJ
LV OLIWHG�

��� (QKDUPRQLFV

7KHUH LV KDUGO\ D WUHDWLVH IRU WKH KDUS WKDW GRHV QRW GLVFXVV DW OHQJWK WKH IDFW WKDW
HDFK QRWH RI WKH VFDOH KDV WZR QDPHV� XVXDOO\ UHIHUUHG WR DV D QRWHކV HQKDUPRQLF
QDPH��� 1RPHWKRG RU WUHDWLVH FRQIURQWV WKH GLOHPPD WKDW LQ XQHTXDO WHPSHUDPHQWV�
D QRWH DQG LWV HQKDUPRQLF DUH WZR GL೨HUHQW VRXQGLQJ SLWFKHV� ,W ZRXOG DSSHDU IURP
WKLV JURXS RI KLVWRULFDO VRXUFHV� WKDW WKH VLQJOH�DFWLRQ KDUS ZDV WXQHG LQ HTXDO SLWFK�
VR D QRWH DQG LWV HQKDUPRQLF ZRXOG KDYH WKH VDPH +HUW] PHDVXUHPHQW��� $V 0H\HU
VWDWHV�

HV&މ P¬PHV GLªVHV GHYLHQQHQW DXVVL GHV  VXU OD +DUSH� VHORQ OD
PRGXODWLRQ ODTXHOOH RQ MRXH� V©DYRLU� ID GHYLHQW VRO� VRO GHYLHQW
OD� OD GHYLHQW VL� XW GHYLHQW U«� U« GHYLHQW PLފ���

.UXPSKROW] VKRZV WKH HQKDUPRQLF RSWLRQV ZLWK D PXVLFDO H[DPSOH DV VKRZQ LQ ೩J�
����

(QKDUPRQLFV DUH SDUW RI KDUS SOD\LQJ IRU WZR VHSDUDWH EXW UHODWHG LVVXHV� 7KH
೩UVW LVVXH LV VLPSO\ WKH WKHRUHWLFDO IDFW WKDW HDFK QRWH FDQ EH FDOOHG E\ DW OHDVW

��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ��� ��� %RFKVD GLVFXVVHV WKH VLQJOH�DFWLRQ KDUS RQ SDJHV �� ��
��� ��� ��� ������ 7KLV LV UHSHDWHG LQ WKH )UHQFK HGLWLRQ� %RFKVD� 3HWLWH P«WKRGH� ���
��1LFRODV�&KDUOHV %RFKVD� 7DVWHIXO ([HUFLVHV IRU WKH +DUS RQ D )DYRULWH 0HORG\ E\ +�5� %LVKRS� %HLQJ
WKH )LUVW &ODVV RI WKH $SSHQGL[ WR WKH *HQHUDO &RXUVH RI ,QVWUXFWLRQV IRU WKH +DUS �/RQGRQ� *RXOGLQJ
DQG �OPDLQH$ކ' ������ ��� 7KLV ERRN GRHV QRW VSHFLI\ DQ\ SDUWLFXODU W\SH RI SHGDO KDUS� EXW DOO WKH
PXVLFDO H[DPSOHV DUH SOD\DEOH RQ WKH VLQJOH�DFWLRQ KDUS�
��-XOLDQ 5XVKWRQ� ފ�QKDUPRQLF)މ *URYH 0XVLF 2QOLQH �2[IRUG 8QLYHUVLW\ 3UHVV�� DFFHVVHG $SULO �� �����
KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF������� 7KHRUHWLFDOO\ HYHU\ QRWH RI
WKH VFDOH FDQ EH ފVSHOOHGމ LQ WKUHH ZD\V� %  &  '� EXW GRXEOH ೪DWV RU VKDUSV DUH JHQHUDOO\ QRW SDUW
RI WKH PXVLF IRU WKH KDUS�
��6HH VHFWLRQ ��� IRU IXUWKHU GLVFXVVLRQ RQ SLWFK� WHPSHUDPHQW DQG WXQLQJ�
��0H\HU� (VVDL� �� 7KHމ VDPH VKDUS FDQ DOVR EHFRPH D ೪DW RQ WKH KDUS� DFFRUGLQJ WR WKH PRGXODWLRQ
WKDW ZH SOD\� PHDQLQJ� ) EHFRPHV *� * EHFRPHV $� $ EHFRPHV %� & EHFRPHV '� ' EHFRPHV (ފ�

http://www.oxfordmusiconline.com/subscriber/article/grove/music/08837


���� (1+$5021,&6 ��

)LJXUH ���� .UXPSKROW]� 3ULQFLSHV� ���

WZR QDPHV LQ HTXDO WHPSHUDPHQW� IRU H[DPSOH & DQG '� 7KH VHFRQG LVVXH LV WKDW
WZR SLWFKHV OLNH & DQG ' FDQ EH SOD\HG ZLWK WZR GL೨HUHQW VWULQJV DQG DUH DOVR
LQWHUFKDQJHDEOH LQ HTXDO WHPSHUDPHQW� ,I D KDUS LV VHW�XS LQ WKH EDVH NH\ RI $�೪DW
PDMRU� WKH ' VWULQJ LV WKHQ WXQHG IRU WKH WZR SLWFKHV ' DQG '� 7KHUHIRUH� LI D &
RU D ' LV QRWDWHG LQ WKH VFRUH� WKH KDUSLVW FDQ FKRRVH EHWZHHQ WZR VWULQJV WR SOD\
RQH QRWH� 2Q WKH RWKHU KDQG� LQ WKLV VDPH VHW�XS NH\� WKH $ VWULQJ LV WXQHG WR SOD\
$ DQG $� ,I DQ $ LV ZULWWHQ LQ WKH VFRUH� WKH KDUSLVW KDV RQO\ RQH SRVVLELOLW\ WR
SOD\ $� UHDGLQJ LW DV %� XVLQJ WKH % VWULQJ DQG PRYLQJ WKH % SHGDO�

(QKDUPRQLFV DUH H[SODLQHG LQ JUHDW GHWDLO LQ PRVW PHWKRGV DQG WUHDWLVHV VKRZLQJ
WKDW LW ZDV YHU\ LPSRUWDQW WR DLG WKH KDUSLVWV WR XQGHUVWDQG WKDW WKH QRWHV ZULWWHQ RQ
WKH HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ PXVLFDO VFRUHV PD\ KDYH WR EH SOD\HG ZLWK
D GL೨HUHQW VWULQJ DQG XVLQJ D GL೨HUHQW SHGDO� 7KLV LV GXH WR WKH IDFW WKDW WKH PXVLF
RQ WKH VFRUH ZDV LQYDULDEO\ QRWDWHG FRUUHFWO\ DFFRUGLQJ WR WKH UXOHV RI KDUPRQ\�
UDWKHU WKDQ WR DVVLVW WKH KDUSLVW E\ ZULWLQJ WKH HQKDUPRQLF QRWH LQ WKH VFRUH IRU
HDVH RI UHDGLQJ���

7KH WZR H[DPSOHV LQ ೩J� ��� E\ &DUGRQ VKRZ WKH KDUSLVW KRZ WR SOD\ D SDVVDJH
XVLQJ & ZKHQ ' LV ZULWWHQ LQ WKH PXVLF �XSSHU OLQH RI )LJ� ������ DQG XVLQJ ) ZKHQ
* LV QRWDWHG �ORZHU OLQH RI )LJ� ������ ,W FDQ EH DVVXPHG IURP WKH ೩UVW H[DPSOH
WKDW &DUGRQ LV VKRZLQJ DQ HQKDUPRQLF VROXWLRQ IRU D KDUS VHW�XS LQ WKH NH\ RI (�೪DW
PDMRU��� ,I WKH KDUS ZDV WXQHG LQ $�೪DW PDMRU� WKH H[HUFLVH VKRZLQJ WKH XVH RI
HQKDUPRQLFV ZRXOG EH UHGXQGDQW� 7KH H[DPSOHV WR WKH OHIW RQ ERWK OLQHV� VKRZ KRZ
WKH PXVLF LV QRWDWHG� WKH H[DPSOHV WR WKH ULJKW RQ ERWK OLQHV VKRZ KRZ WKH KDUSLVW
VKRXOG SOD\ WKH PXVLF� UHSODFLQJ ' ZLWK &� 7KH ORZHU OLQH VKRZV KRZ WR SOD\ *�
DV LW LV UDUHO\ SDUW RI WKH ފRSHQމ VWULQJV RQ WKH KDUS��� 7KH WZR *ކV LQ WKLV H[DPSOH
DUH VXEVWLWXWHG E\ WKH HQKDUPRQLF )���

7KLV $LU LQ ೩J� ��� LV SDUW RI 'HVDUJXVކ 1RXYHOOH 0«WKRGH DQG SURYLGHV WKH KDUSLVW
ZLWK D SUDFWLFDO H[DPSOH RI KRZ WR SOD\ $� $ LV UDUHO\ SDUW RI WKH VHW�XS NH\ RI WKH

��7KH SUDFWLFH RI ZULWLQJ WKH DFWXDO VWULQJ WKDW D KDUSLVW ZLOO SOXFN LQ WKH PXVLF LV FRPPRQ SUDFWLFH
WRGD\� 7KLV DVVLVWV WKH KDUSLVW ZKHQ SOD\LQJ EXW GRHV QRW UHVSHFW WKH LPSOLHG UXOHV RI KDUPRQ\ LQ D SLHFH�
ކ/�� $UW GH MRXHU GH OD KDUSH� RS� �� �3DULV� &RXVLQHDX� ������ ��� &DUGRQ LQFOXGHV RQH VKRUW 3U«OXGH
IRU D KDUS VHW�XS LQ $�೪DW PDMRU� ZKLOH WKH UHPDLQGHU RI WKH PHWKRG LV IRU D KDUS WXQHG LQ (�೪DW PDMRU�
��6SRKUކV :R2 ����� LV ZULWWHQ IRU D KDUS ZLWK D VHW�XS NH\ RI '�೪DW PDMRU�
��6LPLODU PXVLFDO H[DPSOHV DUH IRXQG LQ 1DGHUPDQ� �FROH� ���
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)LJXUH ���� &DUGRQ� Oކ$UW GH MRXHU� ���

KDUS LQ WKH QLQHWHHQWK FHQWXU\��� 'HVDUJXV ZULWHV EHWZHHQ WKH VWDYHV RI WKH ೩QDO
EDUV RI WKH VHFRQG OLQH RI PXVLF ODމ VH IDLW DYHF VLފ���

)LJXUH ���� 'HVDUJXV� 1RXYHOOH 0«WKRGH� ���

7KH 6LPSKRQLH QR� �� 2S� �� LQ ೩J� ��� E\ .UXPSKROW] LV LQFOXGHG LQ 3ROOHWކV
0«WKRGH�� DQG VKRZV PDQ\ H[DPSOHV RI D VKRUWKDQG WKDW EHFDPH SRSXODU ZKHQ
LQGLFDWLQJ WKH HQKDUPRQLF VROXWLRQ WR WKH KDUSLVW LQ WKH FRQWH[W RI D SLHFH� 7KLV ZRUN
LV ZULWWHQ IRU WKH VHW�XS NH\ RI (�೪DW PDMRU� DV LV WKH FDVH IRU PRVW RI .UXPSKROW]ކV

��,W ZDV KRZHYHU PRUH XVXDO XS WR WKH Vކ���� DQG LV WKH VHW�XS NH\ ZKHQ SOD\LQJ 0R]DUWކV &RQFHUWDQWH
D /D +DUSH� H )ODXWR� .�����
��'HVDUJXV� 1RXYHOOH P«WKRGH� ��� $މ LV GRQH ZLWK %ފ� 6LPLODU H[DPSOHV FDQ EH IRXQG RQ S� ���
'HVDUJXV� 7UDLW« J«Q«UDO� ��� ��� ���� 1LFRODV�&KDUOHV %RFKVD� ,QWURGXFWRU\ ([HUFLVHV RU 6WXGLHV IRU
WKH +DUS �/RQGRQ� &KDSSHOO� ������ ���
��3ROOHW� 0«WKRGH� F� ����� ����
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PXVLF��� ,Q WKH VHFRQG KDOI RI EDU ��� ފXWމ LV ZULWWHQ XQGHUQHDWK WKH QRWDWHG '�
7KHUH LV DQRWKHU H[DPSOH LQ EDU ��� ZKHUH ފVROމ LV ZULWWHQ XQGHUQHDWK WKH QRWDWHG
$� 7KLV LQGLFDWHV WR WKH KDUSLVW WR XVH WKH HQKDUPRQLF DOWHUQDWLYHV WR SOD\ WKH
ZULWWHQ SLWFKHV� 7KLV H[DPSOH DOVR VKRZV WKDW WKH FRPSRVHU� .UXPSKROW]� ZURWH
WKH PXVLF DFFRUGLQJ WR WKH UXOHV RI KDUPRQ\� QRWDWLQJ 'ކV LQ EDUV ������ DQG ���
ZKHUHDV EDU ��� KDV D QRWDWHG &� ,Q SUDFWLFH� DOO WKHVH 'ކV DUH SOD\HG DV &� EXW
LI WKH KDUS GRHV QRW LQFOXGH DOO RI WKH ZULWWHQ SLWFKHV RQ WKH VFRUH� ZKLFK GHSHQGV
RQ WKH ފEDVHމ VHW�XS NH\ RI WKH LQVWUXPHQW� WKH KDUSLVW PXVW ೩QG WKH HQKDUPRQLF
DOWHUQDWLYHV IRU WKHPVHOYHV�

)LJXUH ���� 3ROOHW� 0«WKRGH� ���

,W LV LQWHUHVWLQJ WKDW %DFNRIHQ GLVFXVVHV HQKDUPRQLFV� EXW IURP WKH SHUVSHFWLYH RI
KRZ WR QDPH FKRUGV� +H ZULWHV�

V)މ JLHEW LQ GHQ .RPSRVLWLRQHQ I¾U GLH 3HGDOKDUIH �EHVRQGHUV LQ GHQ
.UXPSKROW]LVFKHQ� 6¦W]H� ZHOFKH ZRKO I¾U GHQMHQLJHQ +DUIHQVSLHOHU
OHLFKW VLQG� GHU VHKU IHUWLJ LP 1RWHQOHVHQ� LQ GHQ 3HGDOHQ� XQG �ZHOFKHV
VFKRQ YLHOH WKHRUHWLVFKH .HQQWQLVVH GHV *HQHUDOEDVVHV YRUDXVVHW]W�
LP 9RUDXVVHKHQ GHU $XVZHLFKXQJHQ LVW� GHPMHQLJHQ DEHU� GHU GLHVH
(LJHQVFKDIWHQ QLFKW LQ VR KRKHP *UDGH EHVLW]W� XQDXVI¾KUEDU VFKHLQHQ�
+LHUXQWHU JHK¸UHQ YRU]¾JOLFK UDVFKH 8HEHUJ¦QJH9ޓRUKHU PXVV LFK
DEHU QRFK EHPHUNHQ� GDVV GLH )UDQ]RVHQ PHLVWHQV GLH � VWDWW GHU �
VHW]HQ� ZHOFKHV VLH ZDKUVFKHLQOLFK EORV LQ GHU $EVLFKW WKXQ� XP GLH ]X
WUHWHQGHQ 3HGDOH GHXWOLFKHU DQ]X]HLJHQފ���

7KH ೩UVW H[DPSOH LQ ೩J� ��� ZRXOG DSSHDU WR VKRZ� DFFRUGLQJ WR %DFNRIHQ� WKH
W\SLFDO ފUHQFK(މ ZD\ RI ZULWLQJ IRU WKH KDUS� QRWDWLQJ WKH VFRUH ZLWK DXJPHQWHG

��6HH VHFWLRQ ��� IRU .UXPSKROW]ކV UHPDUNV RQ WKH ފEDVHމ VHW�XS NH\ IRU KLV UHSHUWRLUH�
��%DFNRIHQ� $QOHLWXQJ� ����� ��� 7KHUHމ DUH LQ WKH ZRUNV IRU KDUS �SDUWLFXODUO\ PRYHPHQWV E\
.UXPSKROW]�� ZKLFK IRU WKRVH KDUS SOD\HUV DUH HDV\� ZKHQ YHU\ VNLOOHG LQ UHDGLQJ PXVLF� >LQ XVLQJ WKH@
SHGDOV� DQG �WKRVH ZKR DOUHDG\ KDYH VX೨LFLHQW WKHRUHWLFDO NQRZOHGJH RI EDVVR FRQWLQXR� LQ DQWLFLSDWLQJ
WKH KDUPRQLF GLJUHVVLRQV �HQKDUPRQLFV�� EXW IRU WKH SOD\HUV ZKR GR QRW KDYH WKHVH VNLOOV WR D KLJK
GHJUHH� WKH\ PLJKW VHHP LPSRVVLEOH WR SOD\� +HUH XQGHU DUH >VRPH@ H[FHOOHQW IDVW PRGXODWLRQVޓ%HIRUH ,
KDYH WR UHPDUN� WKDW WKH )UHQFK XVXDOO\ UHSODFH WKH � ZLWK WKH �� ZKLFK WKH\ SUREDEO\ GR� ZLWK WKH
LQWHQWLRQ WR VKRZ WKH SHGDO PRYHPHQWV FOHDUO\ފ�
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)LJXUH ���� %DFNRIHQ� $QOHLWXQJ� ���

VL[WK FKRUGV ZKLFK LQVWDQWO\ VKRZ WKH SHGDO VROXWLRQV IRU WKH KDUSLVW� $OWHUQDWLYHO\�
WKH VHFRQG H[DPSOH LV WKH VDPH PXVLF� EXW WKLV WLPH LW LV QRWDWHG ZLWK GLPLQLVKHG
VHYHQWK FKRUGV� $V VHHQ IURP )LJ� ���� LW ZDV QRW DOZD\V WKH FDVH WKDW WKH ފUHQFK(މ
�3ROOHW� RU PXVLF SXEOLVKHG LQ )UDQFH �.UXPSKROW]�� XVHG � FKRUGV UDWKHU WKDQ �
LQ WKHLU VFRUHV LQ RUGHU WR PDNH UHDGLQJ D VFRUH HDVLHU���

1DGHUPDQ XVHV WKH WHUP 6\QRQ\PHV ZKHQ ZULWLQJ DERXW WKH VL[ PRVW FRPPRQ
HQKDUPRQLF DOWHUQDWLYHV XVHG RQ WKH KDUS��� )RXU DUH GLVSOD\HG LQ WKH VKRUW SLHFH
LQ ೩J� ����� ZLWK WKLV H[SODQDWLRQ SUHFHGLQJ WKH SLHFH�

OHމ QRP GHV 3«GDOHV TXL VH WURXYHQW HQWUH OHV SHWLWH 3DUHQWKªVHV� ��
VLJQL೩H FHOXL GX 6\QRQ\PH DYHF OHTXHO RQ SURGXLW OH VRQ HPSUXQWH«ފ���

)LJXUH ����� 1DGHUPDQ� �FROH� ���

7KH IRXU HQKDUPRQLF VROXWLRQV FDQ EH IRXQG LQ EDU �� ZKHUH WKH QRWDWHG ' LV SOD\HG
DV D &� LQ EDU � WKH & LV SOD\HG DV D %� LQ EDU � WKH * LV SOD\HG DV ) DQG LQ EDU
�� WKH $ LV SOD\HG DV D *�

(QKDUPRQLFV DUH DOVR UHIHUUHG WR E\ %RFKVD DV ERUURZHGމ QRWHVފ� QRWHމ VXEVWLWX«Hފ
RU 1RWHމ GކHPSUXQWފ DQG ೩QDOO\ DV QKDUPRQLF)މ WUDQVLWLRQVފ���

��7KH DXWKRU KDV IRXQG QR H[DPSOH \HW RI ZKDW %DFNRIHQ GHVFULEHV� 7KH UHODWLRQVKLS EHWZHHQ KDUPRQ\
DQG WKH FKRLFH RI SHGDOV LV EH\RQG WKH VFRSH RI WKLV WKHVLV�
��7KHVH DUH QRW WKH VDPH VL[ DV LQ ೩J� ����
��1DGHUPDQ� �FROH� ��� WKHމ QDPH RI WKH SHGDOV WKDW DUH ORFDWHG KHUH EHWZHHQ WKH VPDOO EUDFNHWV� ��
PHDQV WKDW LW LV ZLWK WKLV HQKDUPRQLF RQH SURGXFHV D ERUURZHG VRXQGފ�
��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ��� %RFKVD� 1RXYHOOH P«WKRGH� ��� 1LFRODV�&KDUOHV %RFKVD�
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,W LV P\ RSLQLRQ WKDW WKHVH HDUO\ H[DPSOHV RI ZULWLQJ WKH HQKDUPRQLF QRWH DERYH RU
EHORZ WKH PXVLF VWDYH�ZKLFK DUH DOVR WKH SHGDO VROXWLRQV�DUH WKH ೩UVW H[DPSOHV RI
SHGDO PDUNLQJV� $V VXFK� WKH\ DUH D SUHFXUVRU WR WKH SHGDO PDUNLQJV WKDW PRGHUQ
KDUSLVWV ZULWH LQ WKHLU VFRUHV WRGD\�

��� -HX GHV S«GDOHV

+DUS WUHDWLVHV DQG PHWKRGV RIWHQ LQFOXGH D FKDSWHU RQ WKH YDULRXV ZD\V WR PRYH
WKRVH SHGDOV WKDW FKDQJH WKH YLEUDWLQJ OHQJWK RI D VWULQJ� ZKLFK LV UHIHUUHG WR DV
WKH MHX GHV S«GDOHV��� 7KLV HQWDLOV SUHVVLQJ GRZQ WKH SHGDO� UHOHDVLQJ WKH SHGDO�
೩[LQJ DQG XQ೩[LQJ WKH SHGDO�

7KH ೩UVW ZDUQLQJ DERXW ೩[LQJ DQG XQ೩[LQJ SHGDOV LV JLYHQ E\ &RXVLQHDX LQ KLV ೩UVW
0«WKRGH�

TXHމ OކRQ QH GRLW DFFURFKHU XQH S«GDOH TXH GDQV GHX[ FDV� OH SUHPLHU
ORUVTXކHOOH HVW ¢ OD FOHI� HW TXކHOOH UHJQH GDQV XQH SDUWLH GX PRU©HDX�
HW OH VHFRQG� ORUVTXކD\DQW OH SLHG SRV« VXU XQH S«GDOH� RQ DSSHU©RLW
GDQV OD PHVXUH VXLYDQW OH EHVRLQ GކHQ DFFURFKHU XQH DXWUH� HW GH
FRQVHUYHU HQ P¬PH WHPV FHOOH VXU ODTXHOOH RQ D G«M¢ OH SLHG SRV«�
DORUV LO IDXW DFFURFKHU FHOOH FL� SRVHU HQVXLWH OH SLHG VXU FHOOH GRQW RQ D
EHVRLQ HW UHYHQLU DSUªV VކHQ ¬WUH VHUYL VXU FHOOH TXH OކRQ DYRLW GކDERUG
DFFURFK«Hފ���

7KH DGYLFH RI 0DGDPH GH *HQOLV LV YHU\ VLPLODU�

4XDQGމ RQ QH YHXW IDLUH TXކXQH QRWH GH SDVVDJH RQ VH FRQWHQWH
GކDSSX\HU OH SLHG� TXDQG OH FKDQJHPHQW GH WRQ HVW SOXV GXUDEOH RQ
DUU¬WH OD S«GDOH FH TXL VH IDLW SDU GHX[ PRXYHPHQV DX OLHX GކXQ� GކDERUG
RQ DSSXL HQVXLWH RQ WLUH OH SLHG HQ GHGDQV� YHUV DXWUHކ, SLHG� FކHVW FH
GHUQLHU PRXYHPHQW TXL DUU¬WH OD S«GDOH� 4XDQG RQ YHXW ¶WHU OD S«GDOH
LO IDXW IDLUH XQ PRXYHPHQW FRQWUDLUH� 2Q UHYLHQGUD VXU FHW DUWLFOH HW
OކRQ GRQQHUD XQH OH©RQ HQWLªUH VXU OHV S«GDOHV� FH TXކRQ YLHQW GH GLUH
VX೨LW SRXU OD SUHPLªUH OH©RQފ���

3UHSDUDWLRQ ¢ Oކ«WXGH� WZR KXQGUHG VKRUW PLVFHOODQHRXV 	 LQGHSHQGHQW SDVVDJHV IRU WKH KDUS� QR� �� YRO�
� �/RQGRQ� OPDLQH$ކ' 	 &R�� Q�G��� ��
��.UXPSKROW]� 3ULQFLSHV� ��� %RFKVD� 1RXYHOOH P«WKRGH� ���
��&RXVLQHDX� 0«WKRGH� ����� ��� RQHމ VKRXOG ೩[ D SHGDO LQ WZR VLWXDWLRQV RQO\� WKH ೩UVW ZKHQ LW >WKH
SHGDO@ LV LQ WKH NH\� DQG LW LV D SULQFLSDO NH\ RI D VHFWLRQ RI D SLHFH� DQG WKH VHFRQG� ZKHQ WKH IRRW LV
DOUHDG\ SODFHG RQ D SHGDO� EXW ZH SHUFHLYH WKH QHHG IRU DQRWKHU DFFLGHQWDO LQ WKH IROORZLQJ EDU� DQG WR
UHWDLQ WKLV LQLWLDO SHGDO ZKLFK WKH IRRW LV SODFHG DOUHDG\ RQ� WKHQ ZH PXVW ೩[ WKLV RQH� WKHQ SODFH WKH
IRRW RQ WKH RQH WKDW RQH QHHGV DQG UHWXUQ DIWHUZDUGV WR PDNH XVH RI WKDW RQH ZH ೩UVW KDG ೩[HGފ�
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ��� KHQ:މ RQH SOD\V D SDVVLQJ QRWH� RQH FDQ VLPSO\ SUHVV GRZQ
WKH IRRW� ZKHQ WKH NH\ FKDQJH LV IRU D ORQJHU WLPH WKH SHGDO LV ೩[HG ZKLFK LV GRQH E\ WZR PRYHPHQWV
LQVWHDG RI RQH� ೩UVW SUHVVHG GRZQ WKHQ WKH IRRW LV SXOOHG LQZDUGV� WRZDUGV WKH RWKHU IRRW� LW LV WKLV ODVW
PRYHPHQW WKDW ೩[HV WKH SHGDO� :KHQ RQH ZDQWV WR UHPRYH WKH SHGDO� WKH RSSRVLWH PRYHPHQW LV GRQH�
:H ZLOO UHWXUQ WR WKLV DUWLFOH DQG DQ HQWLUH OHVVRQ ZLOO EH JLYHQ RQ WKH SHGDOV� HQRXJK KDV EHHQ VDLG IRU
WKH ೩UVW OHVVRQފ�
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'HVDUJXV GH೩QHV WKH SHGDOV PRYHPHQWV FRQFLVHO\�

4XDQGމ RQ VH VHUW GކXQH S«GDOH DFFLGHQWHOOHPHQW� LO IDXW PHWWUH
VHXOHPHQW OH SL«G GHVVXV� HW TXDQG LO IDXW TXH OD QRWH UHVWH GLª]H RX
E«FDUUH� DORUV RQ OކDFFURFKHފ���

7KH DFWLRQ LV GHVFULEHG LQ %RFKVDކV PHWKRG LQ (QJOLVK�

ZKHQމ D VKDUS RU QDWXUDO LV DFFLGHQWDOO\ LQWURGXFHG� WKH SHGDO QHHG
QRW EH ೩[HG LQWR WKH QRWFK� EXW NHSW GRZQ ZLWK WKH IRRW GXULQJ WKH
OHQJWK RI WKH QRWH� EXW ZKHQ WKH VKDUS RU QDWXUDO LV DIWHU WKH FOHI� RU
ZKHQ WKH PRGXODWLRQ ODVWV IRU VRPHWLPH� WKH SHGDO PXVW EH ೩[HG� DIWHU
KDYLQJ EHHQ SUHVVHG� E\ GUDZLQJ LW LQWR WKH QRWFK FXW RQ SXUSRVH LQ WKH
SHGHVWDO RI WKH KDUS WKLV JLYHV WKH SHUIRUPHU WKH IUHH XVH RI KLV IRRW IRU
DQRWKHU SHGDO LI ZDQWHGފ���

)URP WKHVH GHVFULSWLRQV� LW FDQ EH FRQFOXGHG WKDW D SHGDO LV SUHVVHG GRZQ DQG
೩[HG LQ WKH ORZHU QRWFK RQO\ ZKHQ LW LV UHTXLUHG IRU WKH NH\ RI WKH SLHFH� ZKHQ D
SLHFH PRGXODWHV� RU ZKHQ WKH VDPH IRRW QHHGV WR PRYH RQH SHGDO DQG WKHQ DQRWKHU
SHGDO� ,Q WKLV ODWWHU FDVH� WKH ೩UVW SHGDO LV ೩[HG� ,Q DOO RWKHU FDVHV D SHGDO LV VLPSO\
SUHVVHG GRZQ MXVW EHIRUH LW LV UHTXLUHG DQG WKHQ UHOHDVHG DV VRRQ DV SRVVLEOH� 7KLV
LPSOLHV WKDW WKH KDUSLVW UHDFWV ZKHQ WKH\ VHH DQ\ DFFLGHQWDO ZULWWHQ LQ WKH VFRUH�
$ SHGDO PRYHPHQW LV QRW SODQQHG DQG RFFXUV LQ ފUHDO�WLPHމ ZKLOH WKH KDUSLVW LV
SOD\LQJ D SLHFH���

.UXPSKROW] FDXWLRQV WKH KDUSLVW ZLWK UHJDUG WR PRYLQJ SHGDOV�

O,މ QH IDXW MDPDLV DWWHQGUH OH GHUQLHU PRPHQW SRXU PHWWUH XQH S«GDOH�
RX OD G«FURFKHU� HW OH SDVVDJH QH SHUPHW SDV GH OD GLVSRVHU GކDYDQFH�
LO IDXW DYRLU OH SLHG SRV« GHVVXV� SRXU DSSX\HU� RX ODFKHU DX PRPHQW
FRQYHQDEOH� ¢೩Q GH QH SRLQW J¬QHU OD SU«FLVLRQ GH OD PHVXUH�
�� /RUVTXH OD S«GDOH D SURGXLW VRQ H೨HW� LO QH IDXW SRLQW VH K¤WHU GH OD
TXLWWHU� TXHO TXކRQ QކHQ ¤LW SOXV EHVRLQ� FDU OHV GHUQLHUHV YLEUDWLRQ GH
OD QRWH VH FRQWLQXHQW TXHOTXH IRLV� HW VRQW HQWHQGUH XQ VRQ IDX[� RX XQ
IHUUDLOOHPHQW G«VDJU«DEOH� LO IDXW GRQF OD UHWHQLU MXVTXކ¢ FH TXކRQ ¤LW
IDLW VRQQHU XQH QRWH RX GHX[�
�� 2Q GRLW DXVVL «YLWHU OHV PRXYHPHQV EUXVTXHV� GRQW OކH೨HW HVW GH
IDWLJXHU OD P«FDQLTXH� HW GH IDLUH HQWHQGUH XQ FOLTXHWLV TXL QކHVW ULHQ
PRLQV TXކKDUPRQLHX[�
�� /HV SLHGV GRLYHQW DJLU VDQV TXH OH FRUSV SDUWDJ« OHXUV PRXYHPHQV�

��'HVDUJXV� 1RXYHOOH P«WKRGH� �� KHQ:މ RQH XVHV D SHGDO LQ SDVVLQJ� WKH IRRW LV VLPSO\ SXW RQ LW� DQG
ZKHQ D QRWH FRQWLQXHV WR EH VKDUSHQHG RU ೪DWWHQHG� WKHQ RQH ೩[HV LWފ� 7KH VDPH TXRWH FDQ EH IRXQG LQ
'HPDU� 0«WKRGH� ���
��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
��6LPLODU VWDWHPHQWV FDQ EH IRXQG LQ 0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ��� 0DGHPRLVHOOH
0«UHOOH �DFWLYH ������ KDUSLVW DQG WHDFKHU� 6HH 1HLO -H೨HUDV� 3DVWHOVމ 	 3DVWHOOLVWV� 7KH 'LFWLRQDU\
RI 3DVWHOOLVWV %HIRUH ފ����� DFFHVVHG 0DUFK ��� ����� KWWS���ZZZ�SDVWHOOLVWV�FRP� IRU SRVVLEOH IDPLO\
JHQHDORJ\� 1DGHUPDQ� �FROH� ��� )� &� 0H\HU� $ 1HZ 7UHDWLVH RQ WKH $UW RI 3OD\LQJ 8SRQ WKH 'RXEOH
0RYHPHQW +DUS �/RQGRQ� ������ ���
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HW OHV KDUSLVWHV TXL PHWWHQW ¢ FHOD XQ FHUWDLQ FKDUODWDQLVPH� SRXU IDLUH
YRLU OD GL೨LFXOW« GHV PRUFHDX[ TXކLOV H[«FXWHQW� GHYURLHQW ELHQ VRQJHU
TXH OHV WRXUPHQV DSSDUHQV TXކLOV VH GRQQHQW� QH YRQW QL ª OކRUHLOOH QL VX
FĕXU� HW QH VRQW SRXU OHV \HX[ TXކXQ VSHFWDFOH S«QLEOH� SOXV SURSUH ¢
G«FHOHU OކLPSXLVVDQFH� TXH OD VXS«ULRULW« GX WDOHQW���

7KHVH DUH FDXWLRQDU\ UHFRPPHQGDWLRQV WR KDUSLVWV WR UHDFW TXLFNO\ WR WKH DFFLGHQWDO
ZULWWHQ LQ WKH VFRUH DQG QRW WR EH WRR ODWH ZKHQ PRYLQJ D SHGDO� DQG DOVR WR OLVWHQ IRU
WKH YLEUDWLRQV RI WKH VWULQJV VR D SHGDO LV QRW UHOHDVHG WRR VRRQ� +H HPSKDVLVHV WKH
IDFW WKDW SHGDOOLQJ LV D JHQWOH DUW DQG WKDW SHGDOOLQJ FDQ GLVWXUE WKH SHUIRUPDQFH���

����� +LVWRULFDO WHUPLQRORJ\

3HGDO DFWLRQV DUH GHVFULEHG LQ KDUS WUHDWLVHV DQG PHWKRGV LQ PDQ\ ZD\V�

)L[LQJ D SHGDO� ��ފ�]೩މ ��ފ�೩[LQJމ ��ފ�DFFURFKHUމ ��ފ�೩[HGމ DUU¬WHމ OD S«GDOHފ���

��ފ�೩[DQWމ ���ފJHVWHFNWމ

8Q೩[LQJ D SHGDO� ��ފ�]XQ೩މ QRWމ ೩[LQJފ��� ��ފ�GHFURFKHUމ WHU¶މ OD S«GDOHފ��

��ފ�DXIJHPDFKWމ

3UHVV SHGDO GRZQ �DQG KROG ZLWKRXW ೩[LQJ�� LOމ IDXW PHWWUH VHXOHPHQW OH SL«G

��.UXPSKROW]� 3ULQFLSHV� ������ 1RQHމ VKRXOG QHYHU ZDLW XQWLO WKH ODVW PRPHQW WR SXW LQ D SHGDO�
RU WR UHOHDVH LW� DQG ZKHQ WKH SDVVDJH GRHV QRW FRQWDLQ WKH SHGDO� RQH PXVW KDYH WKH IRRW RQ LW IRU
SUHVVLQJ GRZQ� RU OHWWLQJ JR DW D FRQYHQLHQW PRPHQW� ZKHQ LW GRHV QRW WR LQWHUIHUH ZLWK WKH DFFXUDF\
RI WKH EDU� �� :KHQ WKH SHGDO KDV SURGXFHG LWV H೨HFW� ZH PXVW QRW KXUU\ WR OHDYH� WKDW >SHGDO@ ZKLFK
ZH QR ORQJHU QHHG� DV WKH ODVW YLEUDWLRQV RI WKH QRWH FDQ FRQWLQXH VRPHWLPHV� DQG DQ HUURU FRXOG EH
KHDUG� RU GLVDJUHHDEOH QRLVHV� VR LW PXVW EH UHWDLQHG XQWLO RQH RU WZR QRWHV DUH SOD\HG� �� 6XGGHQ
PRYHPHQWV RXJKW WR EH DYRLGHG� ZKRVH H೨HFW FDQ ZHDU GRZQ WKH PHFKDQLVP� DQG UDWWOLQJ FDQ EH KHDUG
WKDW KDV QRWKLQJ WR GR ZLWK KDUPRQLRXV WKLQJV� �� 7KH IHHW VKRXOG UHDFW ZLWKRXW WKH ERG\ VKDULQJ WKHLU
PRYHPHQWV� DQG KDUSLVWV ZKR SHUWDLQ WR WKLV FKDUODWDQ EHKDYLRXU� WR VKRZ R೨ WKH GL೨LFXOW\ RI WKH SLHFHV
WKH\ SHUIRUP� RXJKW WR FRQVLGHU ZHOO WKH YLVXDO SDLQ WKH\ JLYH� WKH\ ZLOO QHLWKHU NQRZ QRU KHDU QRU IHHO�
DQG QRW VHH WKH SDLQIXO VLJKW� WKDW PHUHO\ GHFODUHV LPSRWHQFH� DQG QRW VXSHULRULW\ RI WDOHQWފ�
��6HH &KDSWHU � IRU VRFLDO FRQVHTXHQFHV RI SHGDOOLQJ�
��0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ���
��1LFRODV�&KDUOHV %RFKVD� 7KH )LUVW 6L[ :HHNV RU� 'DLO\ 3UHFHSWV DQG ([DPSOHV IRU WKH +DUS� RQ D
3ODQ (QWLUHO\ 1HZ� DQG 3DUWLFXODUO\ $GDSWHG IRU %HJLQQHUV RQ 7KDW ,QVWUXPHQW� 7KH :KROH ,OOXVWUDWHG E\
3URJUHVVLYH DQG 8VHIXO �/RQGRQ� �OPDLQH$ކ' ������ ��� %RFKVD� 7DVWHIXO ([HUFLVHV� ��
��'HPDU�0«WKRGH� ��� 'HVDUJXV� 1RXYHOOH P«WKRGH� &RXVLQHDX�0«WKRGH� ����� ��� %RFKVD� 1RXYHOOH
P«WKRGH� ��� 1DGHUPDQ� �FROH� ���
��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ���
��.UXPSKROW]� 3ULQFLSHV� ���
��%DFNRIHQ� $QOHLWXQJ� ����� ���
��0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ���
��%RFKVD� 7KH )LUVW 6L[ :HHNV� ���
��.UXPSKROW]� 3ULQFLSHV� ��� %RFKVD� 1RXYHOOH P«WKRGH� ��� 1DGHUPDQ� �FROH� ���
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ���
��%DFNRIHQ� $QOHLWXQJ� ����� ���
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GHVVXVފ��� ��ފ�»SRVމ ��ފ�[EDLVVHމ SUHVVLQJމ GRZQފ��� ��ފ�DSSX\HUމ ��ފ�SUHVVHUމ

GDOH»3މ DFFLGHQWHOOHފ��� QLFKWމ JHVWHFNWފ���

5HOHDVH D SHGDO� [ODFKHމ OD S«GDOHފ��� ��ފ�ODFKHUމ ���ފOHYHUމ

����� 6\PEROV� DEEUHYLDWLRQV

0DQ\ PHWKRGV LQFOXGH PXVLFDO H[DPSOHV� VRPHWLPHV VKRUW SKUDVHV RU SLHFHV� 7KH
SHGDO PRYHPHQWV DUH ZULWWHQ HLWKHU EHIRUH WKH PXVLFDO H[DPSOH� LQ RUGHU IRU WKH
KDUSLVW WR ೩[ WKH FRUUHFW SHGDOV DFFRUGLQJ WR WKH NH\ RI WKH SLHFH� RU GXULQJ WKH
SLHFH� %DFNRIHQ SURSRVHV D XQLTXH V\VWHP RI VKRZLQJ ZKLFK SHGDOV WR PRYH LQ D
SLHFH� E\ SODFLQJ WKH SHGDO PRYHPHQWV RQ DQ LQQHU PXVLFDO VWDYH�

P,މ IROJHQGHQ %H\VSLHO ZHUGHQ GLHMHQLJHQ 3HGDOH� GLH LFK LQ GHU PLWWOHUQ
/LQLH DQI¾KUH� XQG GLH PLW HLQHP 4XHUVWULFK EH]HLFKQHW VLQG� QLFKW
JHVWHFNW� VRQGHUQ QXU GLH PLW HLQHP � EH]HLFKQHWHQ� 'LH PLW HLQHP R�
ZHUGHQ DXIJHPDFKWފ���

)LJXUH ���� LV DQ H[DPSOH RI WKLV WKUHH�VWDYHG PXVLF QRWDWLRQ� ,Q EDU �� WKH $ SHGDO
LV XQ೩[HG WR EHJLQ WKH SLHFH� ,Q EDU � WKH OHIW IRRW SUHVVHV WKH % SHGDO GRZQ DQG
KROGV LW XQWLO EDU �� ZKLFK LV DFWXDOO\ DQ HPSW\ EDU LQ WKH LQQHU VWDYH� 7KLV LV PRUH
OLNHO\ D SXEOLVKLQJ HUURU� DV WKH % VKRXOG EH PDUNHG KHUH ZLWK DQ ފRމ DERYH LW WR
UHOHDVH WKH SHGDO RQ WKH ೩UVW FURFKHW RI WKH EDU� ,Q EDU �� WKH ULJKW IRRW ೩[HV WKH
$ SHGDO� ,Q EDU �� WKH ULJKW IRRW SUHVVHV WKH ) SHGDO GRZQ DQG KROGV LW XQWLO WKH
೩UVW FURFKHW RI EDU ��� ZKHUH DQ ) PDUNHG ZLWK DQ ފRމ DERYH LW VKRXOG EH QRWDWHG
RQ WKH PLGGOH VWDYH� 2Q WKH VHFRQG FURFKHW RI EDU ��� WKH ULJKW IRRW SUHVVHV WKH (
SHGDO GRZQ DQG KROGV LW XQWLO EDU ��� DV ZULWWHQ� ,Q EDU ��� WKH OHIW IRRW SUHVVHV WKH
& SHGDO GRZQ DQG KROGV� DOVR XQWLO EDU ��� ZKHUH LW VKRXOG EH UHOHDVHG ZLWK WKH (�
,Q EDU ��� WKH OHIW IRRW SUHVVHV WKH % SHGDO GRZQ DQG WKH ULJKW IRRW SUHVVHV WKH *
SHGDO GRZQ DQG ERWK DUH KHOG XQWLO WKH ೩UVW FURFKHW RI EDU �����

)LJXUHV ���� DQG ���� DUH IDVFLQDWLQJ H[DPSOHV WKDW VKRZ WKDW SHGDOV FDQ EH VLPSO\
SUHVVHG GRZQ DQG KHOG RYHU VHYHUDO EDUV� DQG WKDW WKLV ZDV QRUPDO SUDFWLFH� UDWKHU

��'HPDU� 0«WKRGH� ��� 'HVDUJXV� 1RXYHOOH P«WKRGH� ��
��&RXVLQHDX� 0«WKRGH� ����� ���
��3ROOHW� 0«WKRGH� F� ����� ���
��%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ���
��1DGHUPDQ� �FROH� ���
��,ELG�� ��� ���
��%DFNRIHQ� $QOHLWXQJ� ����� ���
��3ROOHW� 0«WKRGH� F� ����� ���
��.UXPSKROW]� 3ULQFLSHV� ���
��1DGHUPDQ� �FROH� ���
��-RKDQQ *HRUJ +HLQULFK %DFNRIHQ� $QOHLWXQJ ]XP +DUIHQVSLHO� 1HXH $XVJDEH �/HLS]LJ� %UHLWNRSI XQG
+¦UWHO� ������ ��� Q,މ WKH IROORZLQJ H[DPSOH� WKRVH SHGDOV WKDW , VKRZ LQ WKH PLGGOH OLQH� DQG WKRVH
GHQRWHG ZLWK D OLQH DUH QRW ೩[HG� RQO\ WKRVH PDUNHG ZLWK D �� 7KRVH ZLWK DQ R� DUH WR EH XQ೩[HGފ�
��$QRWKHU VHFWLRQ RI WKLV VDPH SLHFH LV IRXQG LQ ೩J� �����
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)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� 1HXH $XVJDEH� ���
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WKDQ ೩[LQJ SHGDOV� 7KLV QRWDWLRQ LV FXPEHUVRPH DQG RFFXSLHV PXFK VSDFH� %DFNRIHQ
GRHV QRW XVH WKLV V\VWHP DJDLQ LQ KLV PHWKRGV�

,Q EDU � RI ೩J� ����� WKH SHGDO $ LV PDUNHG LQ WKH VFRUH� ,W LV WKH RQO\ SHGDO PDUNHG
EHFDXVH DOO WKH FKURPDWLF DOWHUQDWLRQV DUH LQ WKH PXVLF DQG WKHVH GRXEOH XS DV WKH
SHGDO VROXWLRQV� 7KH $ LV PDUNHG LQ EDU � EHFDXVH LW LV D SHGDO PRYH WKDW LV QRW
UHODWHG WR D QRWH LQ WKH VFRUH� VR DV LW LV UHPRYHG IURP WKH PXVLFDO JHVWXUH� LW LV
D PHFKDQLFDO RSHUDWLRQ� :KDW LV DOVR LQWULJXLQJ WR QRWH LV WKDW EDU � LV D SHUIHFW
H[DPSOH ZKHUH GRXEOH� RU WULSOH�SHGDOOLQJ FRXOG RFFXU DQG \HW %DFNRIHQ GRHV QRW
QRWDWH LW� ,W LV P\ RSLQLRQ WKDW WKH WKHRU\ RI GRXEOH� DQG WULSOH�SHGDOOLQJ DUH LQFOXGHG
LQ WKH WUHDWLVH� EXW DV WKHVH WHFKQLTXHV ZHUH FRQVLGHUHG ފH[WHQGHGމ WHFKQLTXHV IRU
WKH YLUWXRVR SOD\HUV� XVHUV RI WKH WUHDWLVH FRXOG SOD\ WKH SLHFHV ZLWK D VLPSOH DQG
XQFRPSOLFDWHG SHGDO WHFKQLTXH� PRYLQJ RQH SHGDO ZLWK RQH IRRW DW D WLPH���

)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� 1HXH $XVJDEH� ���

1DGHUPDQ OLVWV D VHULHV RI DEEUHYLDWLRQV WR VKRZ WKH SHGDO PRYHPHQWV WKDW KH
HPSOR\V LQ KLV PXVLF� 7KHVH LQFOXGH ފ�DFމ IRU ފ[DFFURFKHމ �೩[LQJ�� ފ�»Gމ IRU
ފ[G«FURFKHމ �XQ೩[LQJ�� ފ�SUHVމ IRU ފ[SUHVVHމ �SUHVV GRZQ�� ފ�OHYމ IRU ފOHYHUމ
�UHOHDVH�� ފ�DFFLމ IRU SªGDOHމ DFFLGHQWHOOHފ �SUHVV GRZQ DQG KROG�� �DFމGކDފ IRU
[DFFURFKHމ GކDYDQFHފ �೩[ LQ DGYDQFH� DQG �»GމGކDފ IRU [G«FURFKHމ GކDYDQFHފ �XQ೩[
LQ DGYDQFH����

6L[ RI WKHVH DEEUHYLDWLRQV DUH IRXQG LQ WKH $QGDQWH QRQ WURSSR RQ S� ��� VKRZQ
LQ ೩J� ����� 7KH DEEUHYLDWLRQ ފ�DFFLމ IRU SªGDOHމ DFFLGHQWHOOHފ� ZKLFK PHDQV WR
SUHVV GRZQ DQG KROG� LV QRW XVHG KHUH DV WKLV WHUP GRHV QRW FOHDUO\ VKRZ WKH KDUSLVW
ZKHUH WR UHOHDVH WKH SHGDO LQ WKH EDU� 1DGHUPDQ XVHV WKH HTXLYDOHQW WHUPV ފ�SUHVމ
IRU ފ[SUHVVHމ DQG ފ�OHYމ IRU ފOHYHUމ HDFK WLPH D SHGDO LV SUHVVHG GRZQ IRU D VKRUW
WLPH DQG WKHQ UHOHDVHG���

��6HH ೩J� ���� IRU %DFNRIHQކV ZULWWHQ RXW H[DPSOH RI GRXEOH� DQG WULSOH�SHGDOOLQJ�
��1DGHUPDQ� �FROH� ���
��&RXVLQHDX� 0«WKRGH� ����� ���&RXVLQHDX DOVR XVHV WKH DEEUHYLDWLRQV ފF$މ DQG ފ»'މ IRU DFFURFKHU
DQG G«FURFKHU�
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)LJXUH ����� 1DGHUPDQ� �FROH� ���

$QRWKHU VRXUFH ZKLFK PD\ XVH V\PEROV IRU SHGDO PRYHPHQWV LV FXUUHQWO\ ORVW�
([HUFLVH GH PRGXODWLRQ E\ -RVHI *HOLQHFN�� LQFOXGHV D�

VW«QRJUDSKLHމ GH OD KDUSHޓFH SHWLW YRFDEXODLUH� TXL UHQIHUPH WRXWH
OD ODQJXH GHV SLHGV GH OކDUWLVWH� LO QH UHVWH SRLQW GކLQFHUWLWXGH VXU OHV
RS«UDWLRQV ¢ IDLUH� VL[ VLJQHV GH IRUPH WUªV�VLPSOH VX೨LVHQW SRXU WRXW
FHODފ���

����� 3HGDO PDUNLQJV LQ PXVLFDO H[DPSOHV LQ WUHDWLVHV

7KLV VHFWLRQ VKRZV D YDULHW\ RI ZD\V WKDW SHGDO PRYHPHQWV ZHUH ZULWWHQ LQ WKH
PXVLFDO H[DPSOHV DQG SLHFHV ZKLFK DUH IRXQG LQ KDUS WUHDWLVHV DQG PHWKRGV�

2QH RI WKH PRVW H[DPSOHV RI ೩[LQJ DQG XQ೩[LQJ SHGDOV RQ ERWK VLGHV RI WKH KDUS LV
IRXQG LQ 3ROOHWކV 0«WKRGH� ZKHUH DFFURFKH] DQG G«FURFKH] DUH ZULWWHQ EHWZHHQ
WKH VWDYHV��� )LJXUH ���� LV WKH VHFRQG SDJH RI �� /H©RQ DQG WKH VWXG\ LV IRU D KDUS
VHW�XS LQ WKH NH\ RI (�೪DW PDMRU� ,Q EDU ��� WKH & SHGDO LV ೩[HG LQ SUHSDUDWLRQ IRU
EDU �� ZKLFK FRQWDLQV &ކV ZLWK WKH OHIW IRRW� 7KLV SHGDO QHHGV WR EH ೩[HG EHFDXVH
WKH OHIW IRRW LV UHTXLUHG WR XQ೩[ WKH % SHGDO LQ EDU �� IRU WKH %ކV LQ EDU ��� 7KH (
SHGDO ZKLFK KDV EHHQ DOUHDG\ ೩[HG EHIRUH EDU �� LV UHOHDVHG ZLWK WKH ULJKW IRRW DW
WKH VDPH WLPH DV WKH & SHGDO LV XQ೩[HG ZLWK WKH OHIW IRRW�

)LJXUH ���� LV RQH RI WKH IHZ H[DPSOHV ZKHUH SHGDOV DUH QRW ೩[HG� EXW UDWKHU
SUHVVHG GRZQ DQG UHOHDVHG VKRUWO\ DIWHUZDUGV� 'HPDU ZULWHV EHWZHHQ WKH VWDYHV�
[DFKH/މ GHVXLWH OD �HUH SHGDOHV SRXU SUHQGUH OD �Gފ���

��-RVHI *HOLQHFN� ([HUFLVH GH PRGXODWLRQ �3DULV� ������ -RVHI *HOLQHFN ������������ &]HFK FRPSRVHU
DQG SLDQLVW�
��9DUL«W«Vމ� 6XU GH QRXYHDX[ VLJQH SURSRV«V SRXU OD QRWDWLRQ GH OD KDUSHފ� 5HYXH PXVLFDOH� �����
��ހ���� WKLVޓމ EULHI YRFDEXODU\� WKDW FRQWDLQV DOO WKH WHUPLQRORJ\ RI WKH IHHW RI WKH DUWLVW� 1R XQFHUWDLQW\
RI WKH RSHUDWLRQV WR EH FDUULHG RXW ZLOO UHPDLQ� VL[ VLPSOH VLJQV DUH VX೨LFLHQW IRU DOOފ�
��3ROOHW� 0«WKRGH� F� ����� ���
��'HPDU� 0«WKRGH� ��� 5HOHDVHމ WKH ೩UVW SHGDO LPPHGLDWHO\ WR RSHUDWH WKH VHFRQGފ�
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)LJXUH ����� 3ROOHW� 0«WKRGH� ���

)LJXUH ����� 'HPDU� 0«WKRGH� ��

7KLV VWDWHPHQW EHWZHHQ WKH VWDYHV PD\ VHHP UHGXQGDQW� DV WKH KDUSLVW FRXOG
DFWXDOO\ MXVW UHDG WKH VFRUH DQG PRYH WKH SHGDOV DFFRUGLQJ WR WKH DFFLGHQWDOV
ZULWWHQ� ,W LV SUREDEO\ XQGHUOLQHG KHUH WR VKRZ WKH KDUSLVW WKDW LW LV QRUPDO SUDFWLFH
WR PRYH D SHGDO IRU HYHU\ DFFLGHQWDO LQ D SLHFH� ZKLFK LV QRW SDUW RI WKH NH\ RI WKH
SLHFH� ,Q IDFW� WKLV LV RQH RI WKH IHZ H[SOLFLW H[DPSOHV RI SUHVVLQJ DQG UHOHDVLQJ
PRWLRQV IRXQG LQ DOO NQRZQ KDUS WUHDWLVHV DQG PHWKRGV� 8VXDOO\ WKH H[DPSOHV VKRZ
ZKHUH WR ೩[ DQG XQ೩[ SHGDOV� EHFDXVH WKHVH DFWLRQV PD\ QHHG WR RFFXU LQ D EDU
WKDW LV D EDU RU WZR EHIRUH RU DIWHU WKH QRWDWHG DFFLGHQWDO LQ WKH VFRUH� )L[LQJ DQG
XQ೩[LQJ DUH SODQQHG DFWLRQV DQG DUH QRW SDUW RI WKH PXVLFDO JHVWXUH�

7KH IROORZLQJ H[DPSOH� ೩J� ����� VKRZV WKLV VRUW RI SODQQLQJ DOUHDG\ ZULWWHQ LQ WKH
VFRUH IRU WKH OHDUQHU RI WKH KDUS� %DU � RI $LU GH OD 0ROLQDUD� 3U«OXGH� QR� � KDV
DQ ( DQG DQ )� ZKLFK ERWK QHHG WR EH PRYHG LQ WKH VDPH EDU DQG ZLWK WKH VDPH
IRRW��� 'HPDU VXJJHVWV WR XQ೩[ WKH ( SHGDO LQ DGYDQFH LQ EDU �� VR WKDW WKH IRRW LV
IUHH WR SUHVV GRZQ DQG UHOHDVH WKH ) SHGDO LQ EDU �� 2QFH DJDLQ� 'HPDU PDUNV WKDW
WKH ( SHGDO QHHGV WR EH UH�೩[HG LQ EDU WR FRQWLQXH WKH SLHFH LQ ) PDMRU�

7KLV H[DPSOH LQ ೩J� ���� IURP WKH $LU GHV GHX[ -DORX[ FRPELQHV UHDGLQJ DQ
DFFLGHQWDO WR PRYH RQH SHGDO DQG SODQQLQJ DQRWKHU SHGDO� ZKHUH QHLWKHU SHGDO LV
೩[HG� 'HVDUJXV ZULWHV LQ EDU �� WR SUHVV WKH ) DQG % SHGDOV GRZQ� RQH ZLWK HDFK
IRRW IRU QHDUO\ ೩YH EDUV H/މ� SLHG VXU OH )D HW VXU OH 6Lފ�� 7KH ) LV ZULWWHQ LQ WKH
VFRUH LQ EDU �� DQG WKH KDUSLVW FRXOG ZDLW XQWLO WKH HQG RI EDU �� WR SUHVV WKH %
��,ELG�� ���
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)LJXUH ����� 'HPDU� 0«WKRGH� ��

SHGDO GRZQ RQ LWV RZQ� +RZHYHU� LW LV RIWHQ PRUH FRQYHQLHQW DQG PXVLFDO WR PRYH
WZR SHGDOV DW RQFH� HVSHFLDOO\ DV WKH SLHFH PRGXODWHV WR ' PDMRU LQ EDU �� DQG ERWK
WKHVH DFFLGHQWDOV DUH SDUW RI WKH QHZ NH\� :KHQ WKH SLHFH UHWXUQV WR ' PLQRU� ERWK
SHGDOV DUH UHOHDVHG LQ EDU �� [ODFKHމ� OHV 3«GDOHVފ����

)LJXUH ����� 'HVDUJXV� 7UDLW«� ��HU 5HFXHLO� ��

7KH DFW RI PRYLQJ WZR SHGDOV WRJHWKHU ZLWK WZR IHHW LV UDUHO\ GLVFXVVHG DV D VSHFLDO
WHFKQLTXH� %RFKVD VXJJHVWV WR VHUUHUޓމ OHV GHX[ JHQRX[ FRQWUH OD KDUSHފ ZKHQ
WZR SHGDOV DUH RSHUDWHG� RQH E\ HDFK IRRW� +H LQFOXGHV H[HUFLVHV IRU SUHVVLQJ DQG
UHOHDVLQJ WZR SHGDO WRJHWKHU ZLWK WZR IHHW� EXW DOVR IRU SUHVVLQJ RQH SHGDO GRZQ
ZLWK RQH IRRW ZKLOH DQRWKHU SHGDO LV UHOHDVHG ZLWK DQRWKHU IRRW��� $QRWKHU PXVLFDO
H[DPSOH RI VSHFL೩FDOO\ XVLQJ WZR IHHW WR RSHUDWH WZR SHGDOV� WKH ) DQG % SHGDOV� LV
IRXQG LQ 'HVDUJXVކ 7UDLW«���

��'HVDUJXV� 7UDLW« J«Q«UDO� 3UHPLªUH 5HFXHLO� ���
��%RFKVD� 1RXYHOOH P«WKRGH� ���ހ�� FORVHޓމ WKH WZR NQHHV DJDLQVW WKH KDUSފ� $OVR LQ %RFKVD� 7DVWHIXO
([HUFLVHV� ���
��'HVDUJXV� 7UDLW« J«Q«UDO� ���
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&RQFOXVLRQ

7KH ೩UVW SHGDO PDUNLQJV LQ WKH KLVWRU\ ZHUH ZULWWHQ WR VKRZ WKH HQKDUPRQLF
VROXWLRQV IRU WKH QRWDWHG PXVLF� ZKHQ FHUWDLQ ZULWWHQ QRWHV ZHUH QRW DYDLODEOH
RQ WKH KDUS� ZKHQ VHW�XS LQ D FKRVHQ ފEDVHމ NH\�

7KH VHFRQG VWDJH RI SHGDO PDUNLQJV DUH WKRVH PDUNLQJV IRXQG EHIRUH RU DIWHU DQ
DFFLGHQWDO LQ WKH VFRUH� 6RPHWLPHV WKH KDUSLVWV PXVW RSHUDWH WZR SHGDOV RQ WKH
VDPH VLGH RI WKH KDUS VHSDUDWHO\ �RQH DIWHU DQRWKHU� DQG RQH RI WKHVH PD\ KDYH WR
೩[HG DQG WKHQ ODWHU XQ೩[HG� 7KH PRYHPHQW GRHV QRW RFFXU H[DFWO\ DW WKH PRPHQW
WKDW WKH DFFLGHQWDO LV ZULWWHQ LQ WKH VFRUH� VR� WKHUHIRUH� QHHGV WR EH ZULWWHQ�

7KHVH PDUNLQJV VKRZ WKH XVH RI RQH SHGDO DW D WLPH� DQG WZR SHGDOV RSHUDWHG E\
WZR IHHW LQ WKH IROORZLQJ VLWXDWLRQV�

ޏ SXWWLQJ WKH KDUS LQ WKH NH\ RI WKH SLHFH WKDW ZLOO EH SOD\HG�
ޏ ೩[LQJ�XQ೩[LQJ D SHGDO ZKLFK LV UHTXLUHG IRU VHYHUDO EDUV RU IRU D ORQJ WLPH�
ޏ ೩[LQJ D SHGDO LQ RUGHU WR OHDYH WKH VDPH IRRW IUHH WR PRYH WR DQRWKHU SHGDO
RQ WKH VDPH VLGH RI WKH KDUS�

����� 'RXEOH� DQG WULSOH�SHGDOOLQJ

7KLV VHFWLRQ GHDOV ZLWK VRPH RI WKH PRVW LPSRUWDQW KLVWRULFDO VRXUFHV IRU RSHUDWLQJ
SHGDOV LQ D ZD\ WKDW PD\ VHHP LPSRVVLEOH WR PRVW KDUSLVWV� %RFKVD VWDWHG WKDW
SHGDOOLQJ LQ WKH HLJKWHHQWK DQG QLQHWHHQWK FHQWXULHV KDG EHFRPH WKH JUHDWHVWމ
GL೨LFXOW\ RI WKH LQVWUXPHQWފ DQG PXOWL�SHGDOOLQJ PD\ KDYH EHHQ WKDW ZKLFK GLYLGHG
WKH DPDWHXU KDUSLVW IURP WKRVHމ PRUH DPELWLRXV DUWLVWVފ� WKH YLUWXRVL RI WKH KDUS����

(YHU\ NQRZQ WUHDWLVH DQG PHWKRG WKDW GLVFXVVHV PXOWL�SHGDOOLQJ LV UHYLHZHG KHUH�
VRPH VRXUFHV IRU WKH ೩UVW WLPH� 7KHUH DUH RQO\ ೩YH KDUSLVW�DXWKRUV ZKR PHQWLRQ
PXOWL�SHGDOOLQJ� LQGLFDWLQJ WKH UDULW\ RI WKH SUDFWLFH DPRQJ WKH DYHUDJH KDUSLVW RI
WKH SHULRG���� 7KH VFDUFLW\ RI VRXUFHV PD\ EH GXH WR WKH IDFW WKDW WUHDWLVHV ZHUH
DLPHG DW DPDWHXU KDUSLVWV� ZKRVH UHSHUWRLUH FRQWDLQHG IHZ PRGXODWLRQV VR QR
VSHFLDO WHFKQLTXH ZDV D UHTXLVLWH WR HQMR\ SOD\LQJ WKH KDUS� ,W LV PRUH OLNHO\ WKDW
WKH SURIHVVLRQDO KDUSLVWV ZKR XVHG WKHVH WHFKQLTXHV JXDUGHG WKHP OLNH VHFUHWVމ RI
WKH WUDGHފ�

������� %DFNRIHQކV $QOHLWXQJ

%DFNRIHQ LV WKH HDUOLHVW SXEOLVKHG WUHDWLVH WKDW GLVFXVVHV PXOWL�SHGDOOLQJ���� :KHQ
KH ೩UVW PHQWLRQV SUHVVLQJ GRZQ WZR SHGDOV� QDPHO\ WKH ) DQG $ ZLWK WKH ULJKW IRRW�
KH JLYHV D VROXWLRQ WR DYRLG GRXEOH�SHGDOOLQJ�
���%RFKVD� 1RXYHOOH P«WKRGH� ���
���%DFNRIHQ� $QOHLWXQJ� ����� ��� %DFNRIHQ� $QOHLWXQJ� ����� ��� ;DYLHU 'HVDUJXV� &RXUV FRPSOHW GH
KDUSH RX GLFWLRQQDLUH GH OH©RQV DUUDQJ«HV SRXU OD KDUSH� �H «G� �3DULV� )UH\� ������ ��� 'HVDUJXV� 7UDLW«
J«Q«UDO� ��� %RFKVD� 1RXYHOOH P«WKRGH� ��� %RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ��� &KDOORQHU� $ 1HZ
3UHFHSWRU� ��� 1DGHUPDQ� �FROH� ���
���%DFNRIHQ� $QOHLWXQJ� ����� ��� %DFNRIHQ� $QOHLWXQJ� ����� ���
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�LHMHQLJHQ'މ I¾U GLH HV ]X VFKZHU IDOOHQP¸FKWH� GLHVH � 3HGDOH� QHKPOLFK
GDV ) XQG $V EH\QDKH ]XJOHLFK DXI]XPDFKHQ� N¸QQHQ VLFK GDGXUFK
KHOIHQ� GDVV VLH GDV )LV YRUKHU QXU GUH\ $FKWHO ODQJ VLQJHQ ODVVHQ� XQG
EH\ GHP YLHUWHQ GLH 6DLWHQ G¦PSIHQ� LQGHVVHQ N¸QQHQ VLH GDV 3HGDO
DXIPDFKHQ� XQG DOVR XP GHVWR EHTXHPHU GDV $V DX೪¸VHQފ����

)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� ��

%DFNRIHQ XVHV WKUHH PXVLFDO VWDYHV� WKH XSSHU RQH IRU WKH ULJKW KDQG DQG WKH ORZHU
RQH IRU WKH OHIW KDQG� 7KH PLGGOH VWDYH VKRZV WKH SHGDOV WKDW DUH WR EH PRYHG LQ
HDFK EDU� 7KHVH V\PEROV KDYH EHHQ GLVFXVVHG LQ VHFWLRQ ������

)LJXUH ���� LV FRPSRVHG IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU���� 7KH
$ SHGDO LV DOUHDG\ ೩[HG IURP EDU � IRXQG LQ )LJ� ����� 7KH ) SHGDO LV ೩[HG LQ EDU
��� LQ RUGHU WR OHDYH WKH ULJKW IRRW IUHH WR UHOHDVH WKH ( SHGDO LQ EDU ��� %DFNRIHQ

���%DFNRIHQ� $QOHLWXQJ� ����� ��� RU(މ WKRVH� IRU ZKRP LW ZRXOG EH WRR GL೨LFXOW WR PRYH WKHVH WZR
SHGDOV� QDPHO\ WKH ) DQG $ WRJHWKHU� WKH\ FDQ WKHUHE\ EH KHOSHG� ZKHQ \RX OHW WKH ) YLEUDWH RQO\ IRU
WKUHH FURFKHWV DQG LQ WKH IRXUWK EHDW GDPSHQ WKH VWULQJV� WKHUHE\ \RX FDQ RSHQ >UHOHDVH@ WKH SHGDO� DQG
WKHUHIRUH PDNH LW HDVLHU WR UHOHDVH WKH $ފ�
���6HH )LJ� ���� IRU WKH ೩UVW SDJH RI WKLV SLHFH�
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VXJJHVWV WR ೩UVW UHOHDVH WKH ) SHGDO DIWHU GDPSLQJ WKH ) VWULQJ LQ WKH EDVV RQ WKH
IRXUWK TXDYHU RI EDU ��� 7KLV OHDYHV WKH ULJKW IRRW IUHH WR PRYH TXLFNO\ WR WKH $
SHGDO WR UHOHDVH LW LQ WLPH WR SOD\ $ LQ EDU ��� %DFNRIHQ SURYLGHV WKH KDUSLVW ZLWK
DQ HDV\ VROXWLRQ WR DYRLG GRXEOH�SHGDOOLQJ DQG VKRZV DQ DPDWHXU KDUSLVW KRZ WR
DSSURDFK WKH GL೨LFXOW VLWXDWLRQ RI UHDGLQJ WZR FKDQJHV RI DFFLGHQWDOV WKDW RFFXU DW
WKH VDPH WLPH SOXV WKH DGGHG GL೨LFXOW\ WKDW WKH SHGDOV IRU WKRVH WZR QRWHV DUH RQ
WKH VDPH VLGH RI WKH KDUS� 7KLV KDUPRQLF SURJUHVVLRQ� WZR FRQVHFXWLYH GLPLQLVKHG
�WK FKRUGV� LV WKH PRVW XVHG SURJUHVVLRQ LQ WKH KDUS UHSHUWRLUH� ZKHUH GRXEOH� RU
WULSOH�SHGDOOLQJ LV WKH PRVW REYLRXV DQG HDVLHVW VROXWLRQ�

'RXEOH�SHGDOOLQJ WHFKQLTXH FRXOG EH XVHG LQ EDU ��� ZKLFK ZRXOG XVXDOO\ HQWDLO
UHOHDVLQJ WKH ) DQG $ SHGDOV WRJHWKHU IURP D ೩[HG VWDWH� +RZHYHU� WKLV PRYHPHQW
LV SRVVLEOH� LI WKH * SHGDO LV IROGHG DZD\� ,Q WKLV H[DPSOH E\ %DFNRIHQ� WKH * SHGDO
FDQQRW EH IROGHG DZD\ IRU WKH HQWLUH SLHFH� DV KH FOHDUO\ LQGLFDWHV WR XVH WKH *
SHGDO LQ EDUV ������

,W LV WKH DXWKRUކV RSLQLRQ WKDW WKLV H[DPSOH LQ ೩J� ���� LV D KDUPRQLF VHTXHQFH�
ZKHUH GRXEOH�SHGDOOLQJ ZRXOG XVXDOO\ RFFXU� EXW DFWXDOO\ LQ WKLV FDVH� LW LV QRW
SRVVLEOH� $ VROXWLRQ ZRXOG EH WR HLWKHU IROG DZD\ WKH * SHGDO LQ EDU ��� RU SOD\
WKH *V LQ EDUV ����� ZLWK WKH HQKDUPRQLF $� QRW UHVSHFWLQJ %DFNRIHQކV SHGDO
LQGLFDWLRQV�

$QRWKHU H[DPSOH RI GRXEOH�SHGDOOLQJ LQ IRXQG %DFNRIHQކV $QOHLWXQJ� 7KLV H[DPSOH
LV LQWURGXFHG VWDWLQJ�

V)މ JLEW DXFK )¦OOH� ZR � QHEHQ HLQDQGHU VWHKHQGH 3HGDOH ]XJOHLFK
JHWUHWHQ ZHUGHQ P¾VVHQފ����

)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� ��

7KLV PXVLFDO H[DPSOH LQ ೩J� ���� KDV QR IXUWKHU ZULWWHQ H[SODQDWLRQ� 7KH OHIW IRRW
SUHVVHV GRZQ WKH % DQG & SHGDOV WRJHWKHU DW WKH EHJLQQLQJ RI EDU �� KROGLQJ WKHP
GRZQ DQG WKHQ UHOHDVLQJ WKHP RQ WKH IRXUWK FURFKHW RI WKH EDU� 7KH WZR QRWHV %
���,ELG�� ��� %DFNRIHQ� $QOHLWXQJ� ����� ��� 7KHUHމ DUH DOVR RFFDVLRQV� ZKHUH WZR DGMDFHQW SHGDO PXVW
EH SUHVVHG GRZQ WRJHWKHUފ�
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DQG &� DUH PDUNHG ZLWK D OLQH DERYH WKHP WR LQGLFDWH ZKLFK SHGDOV WR PRYH� 7KH
VDPH GRXEOH�SHGDO PRYHPHQW LV UHTXLUHG LQ EDU � DQG WKHQ WKH SHGDOV DUH KHOG XQWLO
WKH HQG RI WKH H[DPSOH���� $Q DOWHUQDWLYH VROXWLRQ IRU EDU � ZRXOG EH WR ೩[ WKH %
DQG & SHGDO RQH DIWHU DQRWKHU GXULQJ EDU �� DV WKHUH LV WLPH WR GR VR�

%DUV ��� VKRZ GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW� 7KH ULJKW IRRW SUHVVHV WKH *
SHGDO GRZQ DW WKH HQG RI EDU �� UHOHDVHV LW DW WKH EHJLQQLQJ RI EDU � DQG WKHQ WKH )
DQG * SHGDO DUH SUHVVHG GRZQ WRJHWKHU GXULQJ WKH VHFRQG FURFKHW RI EDU � DQG KHOG
XQWLO WKH HQG RI WKH SLHFH� $QRWKHU SRVVLEOH VROXWLRQ ZRXOG EH WR SUHVV WKH ) DQG
* SHGDOV GRZQ WRJHWKHU RQ WKH ODVW TXDYHU RI EDU �� DYRLGLQJ WKH ) WKDW SURFHHGV
WKH XOWLPDWH TXDYHU� ,Q WKLV H[DPSOH GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW LV QRW
DEVROXWHO\ QHFHVVDU\� 7KH * SHGDO FRXOG EH ೩[HG GXULQJ EDU � DQG WKHQ WKH ) SHGDO
೩[HG LQ EDU �� ERWK ೩[HG XQWLO WKH HQG RI WKH SLHFH�

,Q ೩J� ����� GRXEOH�SHGDOOLQJ LV RQO\ HVVHQWLDO IRU WKH ODVW FURFKHW RI EDU �� ZKHUH
WKH & DQG % SHGDOV KDYH WR EH ORZHUHG LQ UDSLG VXFFHVVLRQ IRU WKH GRZQZDUG PHORGLF
PLQRU VFDOH�

%DFNRIHQ WKHQ JLYHV DQ H[DPSOH RI WULSOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW DV VKRZQ LQ
೩J� ����� 7KH KDUPRQLF SURJUHVVLRQ RI WKH GLPLQLVKHG FKRUG LV YHU\ FRPPRQ LQ
FODVVLFDO PXVLF� ZKHUH WKH FKRUG RI ) PLQRU SURJUHVVLQJ WR * PLQRU RU (�೪DW PDMRU
XVHV WKH GLPLQLVKHG FKRUG RQ ) DV D SLYRWLQJ FKRUG� ,Q WKLV H[DPSOH WKH QRWDWHG
* LQ WKH PXVLF LV SOD\HG E\ WKH HQKDUPRQLF )� %DFNRIHQ ZULWHV�

XZHLOHQ=މ PXVV PDQ PLW HLQHP )XVV � 3HGDOH ]XJOHLFK WUHWHQފ����

)LJXUH ����� %DFNRIHQ� $QOHLWXQJ� ��

7KLV H[DPSOH IROORZV ZLWK WKLV H[SODQDWLRQ�

U¾(މ )UDXHQ]LPPHU LVW GLHV DOOHUGLQJV VHKU EHVFKZHUOLFK� GHQQ GD VLH
N¾U]HUH )¾VVH KDEHQ� DOV ZLU� VR N¸QQHQ VLH GLH � 3HGDOH )� * XQG $V�

���7KH VODVKHV DUH SRVLWLRQHG LQFRUUHFWO\ LQ WKH WKLUG FURFKHW RI EDU �� WKH WZR VODVKHV VKRXOG EH SODFHG
RYHU WKH E� DQG F�� 6HH VWHP\6މ RI SLWFK QRWDWLRQފ� XQGHU �ފEEUHYLDWLRQV$މ SDJH [�
���%DFNRIHQ� $QOHLWXQJ� ����� ��� 1RZމ DQG WKHQ RQH PXVW SUHVV GRZQ WKUHH SHGDOV ZLWK RQH IRRWފ�
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ZHQQ VLH VHOELJH DXFK ]XJOHLFK HUUHLFKHQ� GHQQRFK GHV PLWWOHUQ 3HGDOV
ZHJHQ� QLFKW JOHLFK VWDUN WUHWHQ� ,FK ZROOWH GDKHU GHQ )UDXHQ]LPPHUQ
XQPDVVJHEOLFK DQUDWKHQ� ZHQQ VROFKH 6WHOOHQ� ZLH GLH HUVW DQJHI¾KUWH�
YRUNRPPHQ VROOWHQ� GDV ]ZLVFKHQ LQQH OLHJHQGH 3HGDO� QHKPOLFK GDV
*� ZHOFKHV RKQHKLQ XPVRQVW JHWUHWHQ ZLUG� YRUKHU PLW GHU )XVVVSLW]H
DXI]XKHEHQ� XQG DQ GHQ .¸USHU GHU +DUIH DQ]XOHKQHQ� HV DEHU VRJOHLFK
QDFKKHU ZLHGHU KHUXQWHU ]X WUHWHQފ����

,W LV WKH DXWKRUކV H[SHULHQFH� WKDW GRXEOH�SHGDOOLQJ ZLWK WKH * �RU &� SHGDO IROGHG XS
ZRUNV LQ PRVW FDVHV IRXQG LQ WKH KDUS UHSHUWRLUH� 7ZR IXUWKHU H[DPSOHV RI GRXEOH�
RU WULSOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW LV IRXQG LQ WKH ೩QDO SLHFH RI WKH VHFRQG HGLWLRQ
RI WKH $QOHLWXQJ����

/HIW IRRW RQ ( SHGDO� ULJKW IRRW RQ % SHGDO

%DFNRIHQކV WKLUG HGLWLRQ RI KLV PHWKRG LV FRQVLGHUDEO\ GL೨HUHQW IURP KLV HDUOLHU
SXEOLFDWLRQV� ,W ZDV ೩UVW DGYHUWLVHG LQ WKH $OOJHPHLQH PXVLNDOLVFKH =HLWXQJ LQ 0D\
���� DQG WDNHV LQWR DFFRXQW WKH GRXEOH�DFWLRQ SHGDO KDUS� \HW WKH VHFWLRQ UHJDUGLQJ
WKH *HUPDQ +DNHQKDUIH LV VWLOO LQFOXGHG� +H LQFOXGHV QHZ H[HUFLVHV DQG H[DPSOHV
DQG JLYHV WKH ೩UVW PXVLFDO H[DPSOH RI D VLWXDWLRQ ZKHUH HDFK IRRW RSHUDWHV WKH
LQQHUPRVW SHGDO RQ WKH RWKHU VLGH RI WKH KDUS� DV VKRZQ LQ ೩J� ��������

)LJXUH ����� %DFNRIHQ� +DUIHQ�6FKXOH� ��

������� 'HVDUJXVކ 0HWKRGV

;DYLHU 'HVDUJXV ZURWH DERXW WULSOH�SHGDOOLQJ LQ WKH UHYLVHG HGLWLRQ RI KLV &RXUV
&RPSOHW� EXW JLYHV QR PXVLFDO H[DPSOHV�
���,ELG�� ��� %DFNRIHQ� $QOHLWXQJ� ����� ��� RU(މ ZRPHQ WKLV LV KRZHYHU YHU\ GL೨LFXOW� EHFDXVH WKH\
KDYH VKRUWHU IHHW� WKDQ ZH� DV WKH\ FDQQRW SUHVV ZLWK HTXDO VWUHQJWK WKH WKUHH SHGDOV )� * DQG $� GXH WR
WKH PLGGOH SHGDO� HYHQ LI WKH\ ZHUH DEOH WR UHDFK WKH >WKUHH@� , WKHUHIRUH ZDQWHG WR VWURQJO\ DGYLVH WKH
ODGLHV� WKDW DW VXFK SODFHV� DV HDUOLHU GHVFULEHG� VKRXOG LW KDSSHQ� WKDW WKH LQQHU SHGDO� QDPHO\ WKH *�
ZKLFK KDV QR SXUSRVH WR EH SUHVVHG GRZQ� FDQ EH OLIWHG XS ZLWK WKH WRH DQG OHDQHG DJDLQVW WKH ERG\ RI
WKH KDUS� EXW LPPHGLDWHO\ DIWHUZDUGV LW VKRXOG EH IROGHG GRZQފ�
���%DFNRIHQ� $QOHLWXQJ� ����� ��� ��� 7KLV )DQWDLVLH LV QRW SDUW RI WKH ೩UVW HGLWLRQ RI WKH $QOHLWXQJ DQG
ZDV SHUIRUPHG E\ 'RUHWWH 6SRKU LQ /HLS]LJ LQ ����� $0=� QR� ��� -DQXDU\ �� ����� ����
���%DFNRIHQ� $QOHLWXQJ� ����� ��� 7KHމ ( >ZLWK DQ@ ކ]ޅ LQ WKH PRUGHQW PXVW EH SUHVVHG GRZQ ZLWK WKH
OHIW IRRW� EHFDXVH WKH ULJKW IRRW LV DOUHDG\ EXV\ ZLWK WKH $ �ކ]]ޅ ,W SOD\V RXW VLPLODUO\ LQ WKH QH[W H[DPSOH�
+HUH WKH % PXVW EH SUHVVHG GRZQ ZLWK WKH ULJKW IRRWފ�
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O,މ DUULYH TXކRQ HVW TXHOTXHIRLV REOLJ« GH PHWWUH GHX[ S«GDOHV ¢ OD IRLV
VDQV DYRLU OH WHPV GކDFFURFKHU OކXQH� SRXU PHWWUH OH SLHG VXU OކDXWUH�
DORUV� RQ PHW OH SLHG VXU OHV GHX[ S«GDOHV HQVHPEOH VL HOOHV VRQW SUªV
OކXQH GH OކDXWUH� VL HOOHV VRQW V«SDU«HV SDU XQ LQWHUP«GLDLUH� WHO TXH 0L
6RO� RX )D /D� DORUV RQ PHW OH SLHG VXU OHV WURLV S«GDOHV ¢ OD IRLV� RXU
REWHQLU OކH೨HW GH FHOOHV GRQW RQ D EHVRLQ� PDLV RQ QކXVH GH FH PR\HQ�
TXH TXDQG RQ QH SHXW SDU IDLUH PLHX[� HW OHV DXWUHV GRLYHQW «YLWHU FHW
HPEDUDV� TXL QXLW SUHVTXH WRXMRXUV ¢ OކH[«FXWLRQފ����

(YHQ LI 'HVDUJXV DSSHDUV WR SURYLGH QR FRQFUHWH H[DPSOHV RI GRXEOH� RU WULSOH�
SHGDOOLQJ� WKLV PHWKRG LQFOXGHV D FRQFHDOHG H[DPSOH RI GRXEOH�SHGDOOLQJ XVLQJ
WKH & DQG % SHGDOV LQ D SLYRWLQJ PRWLRQ� 7KH 6LPSKRQLH� ([WUDLWH GHV ĔXYUHV
GH .5803+2/7= (Q 6RO 0DMHXU DSSHDUV IURP SDJH ���� ZKLFK LV DFWXDOO\
.UXPSKROW]ކV 2S� ��� QR� �� )LJXUH ���� VKRZV EDUV ������� ,Q EDU �� WKH
KHHO RI WKH ULJKW IRRW LV SODFHG RQ WKH % SHGDO DQG KHOG GRZQ� $W WKH EHJLQQLQJ RI
EDU ��� WKH % SHGDO LV UHOHDVHG ZKLOH WKH & SHGDO LV SUHVVHG GRZQ DQG ೩[HG�

)LJXUH ����� 'HVDUJXV� &RXUV� ���

,Q 'HVDUJXVކ ODWHU WUHDWLVH RI ����� KH DJDLQ GHVFULEHV GRXEOH� DQG WULSOH�SHGDOOLQJ�
WKLV WLPH LQFOXGLQJ PXVLFDO H[DPSOHV�

O,މ HVW IDFLOH GH FRQFHYRLU TXކLO \ D ELHQ PRLQV GކHPEDUUDV ¢ PHWWUH
OH SLHG VXU XQH S«GDOH� SRXU OD O¤FKHU HQVXLWH� TXH GH OD G«FURFKHU
SRXU ¬WUH REOLJ« GH OD UDFURFKHU DSUªV� ,O IDXW GRQF VDLVLU OHV RFFDVLRQV
OHV SOXV IDYRUDEOHV SRXU VDYRLU VކHQ VHUYLU ¢ SURSRV� ,O DUULYH DXVVL
TXHOTXHIRLV TXH OކRQ HVW WHOOHPHQW SUHVV« SDU OD UHQFRQWUH GH GHX[ VLJQH
DFFLGHQWHOV� TXކRQ HVW REOLJ« GH PHWWUH OH SLHG VXU GHX[ S«GDOHV ¢ OD
IRLV� VXUWRXW TXDQG RQ QކD SDU OH WHPV GކDFFURFKHU OކXQH SRXU PHWWUH

���'HVDUJXV� &RXUV FRPSOHW� ����� ��� W,މ KDSSHQV VRPHWLPHV WKDW RQH LV REOLJHG WR SXW WZR SHGDOV DW
RQFH ZLWKRXW KDYLQJ WKH WLPH WR ೩[ RQH WR SXW WKH IRRW RQ WKH RWKHU� WKHUHIRUH� RQH SXWV WKH IRRW RQ WZR
SHGDOV DW D WLPH LI WKH\ DUH FORVH WR HDFK RWKHU� LI WKH\ DUH VHSDUDWHG E\ DQ LQWHUPHGLDU\� VXFK DV ( *� RU
) $� WKHQ RQH SXWV WKH IRRW RQ WKH WKUHH SHGDOV DW D WLPH� ERWK DFKLHYLQJ WKH UHTXLUHG H೨HFW� EXW RQH
GRHV QRW XVH WKLV ZD\� RQO\ ZKHQ WKHUH LV QR EHWWHU ZD\� DQG LW LV HYHQ WR EH DYRLGHG DV LW QHDUO\ DOZD\V
DOWHUV WKH SHUIRUPDQFHފ� ;DYLHU 'HVDUJXV �F� ����������� )UHQFK KDUSLVW� FRPSRVHU DQG WHDFKHU�
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OH SLHG VLU OކDXWUH� 6L OHV GHX[ S«GDOHV VRQW FRQWLJ¾HV� FRPPH PL� ID�
RX VL� XW� DORUV RQ DSSX\H IRUWHPHQW OH SLHG VXUH OHV GHX[ S«GDOHV ¢ OD
IRLV SRXU REWHQLU OHV GHX[ GHPL�WRQV GRQW RQ D EHVRLQ� HW RQ OHV O¤FKH
HQVXLWH� PDLV VL OHV GHX[ S«GDOHV GRQW RQ D EHVRLQ VRQW V«SDU«HV SDU
XQH WURLVLHPH� FRPPH GDQV OކH[HPSOH VXLYDQW� DORUV RQ PHW OH SLHG VXU
OHV WURLV S«GDOHV ¢ OD IRLV� FކHVW�¢�GLUH VXU ID� VRO� OD� SRXU SURGXLUH OHV
GHX[ GHPL�WRQV GH ID� OD HW OHV O¤FKH GH VXLWH SRXU FRQWLQXHU XQ DXWUH
SDVVDJH VL OHV S«GDOHV QH VRQW SOXV Q«FHVVDLUHVފ����

)LJXUH ����� 'HVDUJXV� 7UDLW«� ��

,Q WKLV H[DPSOH� VKRZQ LQ ೩J� ����� WKH $ DQG ) DUH UHTXLUHG IURP EDU �� 7KH
H[HUFLVH VKRZV WKDW WKH ULJKW IRRW SUHVVHV GRZQ WKH )� *� DQG $ WRJHWKHU DQG KROGV
WKHP GRZQ XQWLO EDU �� ZKHQ WKH\ DUH UHOHDVHG WR SURGXFH $ DQG )�
7KLV H[DPSOH KRZHYHU FRXOG EH GRQH ZLWKRXW GRXEOH�SHGDOOLQJ� 7KH KDUS FRXOG
EH VHW�XS EHIRUH SOD\LQJ WKH H[DPSOH ZLWK WKH ) DQG $ SHGDOV ೩[HG LQ WKH ORZHU
SRVLWLRQ� 7KH ) SHGDO FRXOG EH UHOHDVHG DW WKH EHJLQQLQJ RI EDU � DQG WKH $ SHGDO
LQ EDU �� $QRWKHU VROXWLRQ ZRXOG EH WR IROG DZD\ WKH * SHGDO DV LW LV QRW UHTXLUHG
IRU WKH HQWLUH H[DPSOH�

������� %RFKVDކV 0HWKRGV

%RFKVD ZULWHV DERXW GRXEOH�SHGDOOLQJ LQ ERWK KLV )UHQFK DQG (QJOLVK PHWKRGV� ,Q
KLV 1RXYHOOH 0«WKRGH KH JLYHV D VKRUW H[DPSOH DQG H[SODQDWLRQ� DV VKRZQ LQ ೩J�
�����
���'HVDUJXV� 7UDLW« J«Q«UDO� ��� W,މ LV HDV\ WR FRQFHLYH WKDW LW LV PXFK OHVV WURXEOH WR SXW D IRRW RQ
RQH SHGDO� WKHQ UHOHDVH LW� DV OLNH ZKHQ LW LV REOLJDWRU\ WR XQ೩[ LQ RUGHU WR ೩[ DIWHUZDUGVޓ,W KDSSHQV
VRPHWLPHV WKDW RQH LV VR UXVKHG ೩QGLQJ WZR DFFLGHQWDO VLJQV� WKDW RQH LV REOLJHG WR SXW WKH IRRW RQ WZR
SHGDOV DW RQH WLPH� HVSHFLDOO\ ZKHQ WKHUH LV QR WLPH WR ೩[ VR WKH IRRW FDQ EH SODFHG RQ WKH RWKHU� ,I WKH
WZR SHGDOV DUH DGMDFHQW� OLNH ( )� RU % &� WKHQ RQH SUHVVHV GRZQ VWURQJO\ RQ WKH WZR SHGDOV DW RQFH LQ
RUGHU WR REWDLQ WKH WZR VHPL�WRQHV WKDW DUH UHTXLUHG� DQG WKHQ WKH\ DUH LPPHGLDWHO\ UHOHDVHG� EXW LI WKH
WZR SHGDOV DUH VHSDUDWHG E\ D WKLUG� OLNH WKH IROORZLQJ H[DPSOH� WKHQ WKH IRRW LV SODFHG RQ WKH WKUHH
SHGDOV DW RQFH WLPH� PHDQLQJ RQ WKH )� *� $� LQ RUGHU WR DFKLHYH WKH WZR VHPLWRQHV RI )� $ DQG WKHVH DUH
UHOHDVHG LPPHGLDWHO\ WR FRQWLQXH ZLWK DQRWKHU SDVVDJH LI WKHVH SHGDOV DUH QRW QHHGHG DQ\PRUHފ�
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O,މ DUULYH TXHOTXHIRLV TXކRQ UHQFRQWUH GHV SDVVDJHV WHOV TXH FHOXL FL�
GHVVRXVފ����

)LJXUH ����� %RFKVD� 1RXYHOOH 0«WKRGH� ��

ORUV$މ RQ PHW OH SLHG HQWLHU VXU OHV WURLV S«GDOHV ¢ OD IRLV� GX )D GLH]H�
GX 6RO GLH]H� HW GX /D E«FDUUH� SRXU OD UDLVRQ TXH YRLFL�
/H PRXYHPHQW «WDQW VXSSRV« YLI� RQ QކD SDV OH WHPV GކDFFURFKHU
OD S«GDOH� QL GX )D� QL GX /D� LO Dކ\ GRQF DXFXQ LQFRQY«QLHQW ª
DSSX\HU OH SLHG VXU WRXWHV OHV WURLV ¢ OD IRLV� SXLVTXH OH /D QDWXUHO
VXLW LPP«GLDWHPHQW OH )D GLH]H� HW GކXQ DXWUH F¶W« LO Qކ\ D QRQ SOXV
DXFXQ LQFRQY«QLHQW ¢ DSSX\HU PRPHQWDQ«PHQW OH SLHG VXU OD S«GDOH
GX 6RO� SXLVTXH OH 6RO QH GRLW SRLQW ¬WUH HQWHQGX SHQGDQW OH WHPV WUªV
FRXUW TXH OH SLHG VHUD DSSX\« VXU OHV GHX[ S«GDOHV GX )D HW GX /D ¢ OD
IRLVފ����

7KLV LV VDPH SDVVDJH LV IRXQG LQ WKH (QJOLVK YHUVLRQ RI %RFKVDކV 1HZ DQG ,PSURYHG
0HWKRG�

�2EVHUYHމ :KHQ D SDVVDJH� DV WKH IROORZLQJ RFFXUV� WKH WKUHH SHGDOV
RI )� * 	 $ QDWXUDO PXVW EH SUHVVHG DW RQFH ZLWK WKH VDPH IRRW� IRU
EHVLGHV WKDW LW FDQ EH GRQH ZLWKRXW DQ\ LQFRQYHQLHQFH� VLQFH $ QDWXUDO
IROORZV LPPHGLDWHO\ )� DQG * LV QRW KHDUG GXULQJ WKH VKRUW WLPH WKDW WKH
IRRW LV RQ WKH RWKHU SHGDOV� WKH SHUIRUPHU FRXOG QRW LQ D TXLFN PRYHPHQW
೩QG WLPH HQRXJK WR ೩[ WKH SHGDOV RI ) DQG ���ފ�$

,Q KLV 1RXYHOOH 0«WKRGH� %RFKVD GHVFULEHV D PHFKDQLVP WKDW KH KDV LQYHQWHG WKDW
೩[HV WKH KDUS DW WKH FRUUHFW LQFOLQDWLRQ IRU SOD\LQJ� :KLOH GHVFULELQJ WKLV 6SULQJމ
RI 6XSSRUWފ��� KH VWDWHV�

OHVޓމ GHX[ SLHGV TXL GRLYHQW WRXMRXUV ¬WUH SODF«V ¢ GURLW RX ¢ JDXFKH�
VDQV ¬WUH MDPDLV GDQV OH FDV GH VH FURLVHUފ����

7KLV VWDWHPHQW PHDQV WKDW QHLWKHU IRRW VKRXOG RSHUDWH SHGDOV RQ WKH RSSRVLWH VLGH
RI WKH KDUS� 7KH WHFKQLTXH RI XVLQJ WKH OHIW IRRW IRU WKH ( SHGDO �RQ WKH ULJKW�KDQG
VLGH RI WKH KDUS� LV D QDWXUDO FRQVHTXHQFH RI GRXEOH�SHGDOOLQJ HYHQ LI WKHUH LV
���%RFKVD� 1RXYHOOH P«WKRGH� ��� 7KHUHމ DUH WLPHV WKDW ZH HQFRXQWHU SDVVDJHV VXFK DV WKH RQH EHORZފ�
���,ELG�� ���
���%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
���%RFKVD� 1RXYHOOH P«WKRGH� ��� 3DUNHU� &KLOG RI 3XUH +DUPRQ\� ��� /XNH +HEHUW� HG�� 7KH 5HJLVWHU RI
$UWV� DQG -RXUQDO RI 3DWHQW ,QYHQWLRQV� ����� ��ހ��� (UDW FODLPHG WKDW KH LQYHQWHG LW�
���%RFKVD� 1RXYHOOH P«WKRGH� ��� ERWKޓމ IHHW VKRXOG DOZD\V EH SODFHG WR WKH ULJKW RU OHIW� ZLWKRXW
HYHU EHLQJ LQ WKH VLWXDWLRQ RI FURVVLQJފ�
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QR HYLGHQFH LQ DQ\ KDUS WUHDWLVHV RI LWV XVH XQWLO �������� 6LWXDWLRQV ZKHUH WKLV
WHFKQLTXH LV QHFHVVDU\ KDYH EHHQ IRXQG LQ ZRUNV E\ .UXPSKROW] DQG 6SRKU����

������� &KDOORQHU $ 1HZ 3UHFHSWRU

&KDOORQHU LV WKH ೩UVW KDUS PHWKRG LQ (QJOLVK WKDW GHVFULEHV GRXEOH�SHGDOOLQJ DQG
WKH IROGLQJ DZD\ RI D SHGDO WKDW LV QRW UHTXLUHG� QDPHO\ WKH * SHGDO����

7ZRމ 3HGDOV DUH QRW XQIUHTXHQWO\ >VLF�@ WR EH SXW GRZQ WRJHWKHU� DQG RQ
WKH VDPH VLGH RI WKH +DUS� ,Q WKH IROORZLQJ PRYHPHQW  DV H[SODQDWRU\
RI WKH LPPHGLDWH SUHFHSW� SXW XS WKH * 3HGDO QHDU WR WKH VLGH RI WKH
+DUS� p WKLV DFWLRQ ZLOO HQDEOH \RX WR SUHVV DW RQFH $ DQG ) DQG WKH
SUHVVXUH LV WR EH PDGH ZLWK HTXDO DQG VX೨LFLHQW IRUFH�
p %H DWWHQWLYH QRW WR WXUQ XS WKH * 3HGDO VR FORVHO\ DV WR WRXFK WKH
+DUS� DV LW VRPH WLPHV RFFDVLRQV D MDU� $QG LW LV EHWWHU WR NHHS LW XS
LQ JHQHUDO DQG DOVR WKH ' 3HGDO� �DV WKH\ DUH QRW IUHTXHQWO\ ZDQWHG�
XQOHVV XSRQ LQVSHFWLHQ >VLF�@ \RX ೩QG VXFK 1RWHV ZLOO RFFXU LQ WKH 0XVLF
\RX DUH JRLQJ WR SHUIRUPފ�

)LJXUH ����� &KDOORQHU� 1HZ 3UHFHSWRU� �����

/HVVRQ �� VKRZQ LQ ೩J� ���� XVHV GRXEOH�SHGDOOLQJ ZLWK WKH ULJKW IRRW ೩YH WLPHV�
7KHUH LV QR * UHTXLUHG LQ WKH SLHFH� VR WKH * SHGDO FDQ EH IROGHG DZD\ IRU WKH
���%DFNRIHQ� $QOHLWXQJ� ����� �� LV WKH ೩UVW ZULWWHQ GHVFULSWLRQ RI XVLQJ WKH OHIW IRRW IRU WKH ( SHGDO RQ
WKH RSSRVLWH VLGH RI WKH KDUS�
���6HH &KDSWHU � IRU HYLGHQFH RI PXVLFDO H[DPSOHV WKDW HPSOR\ WKH OHIW IRRW WR RSHUDWH WKH ( SHGDO DQG
&KDSWHU � IRU LWV XVH RQ WKH GRXEOH�DFWLRQ SHGDO KDUS�
���&KDOORQHU� $ 1HZ 3UHFHSWRU� ���
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HQWLUH /HVVRQ� 7KH ULJKW IRRW LV WKHQ SODFHG DFURVV WKH ) DQG $ SHGDOV DQG SUHVVHV
GRZQ DQG UHOHDVHV HDFK WLPH� DV LQGLFDWHG LQ WKH VFRUH� 1HDU WKH HQG RI WKH /HVVRQ�
WKHUH DUH WZR H[DPSOHV RI WKUHH SHGDOV PRYHG WRJHWKHU� WKH ) DQG $ ZLWK WKH ULJKW
IRRW DQG WKH % SHGDO ZLWK WKH OHIW IRRW�

������� 1DGHUPDQކV �FROH

1DGHUPDQކV �FROH LV WKH ODVW VLQJOH�DFWLRQ KDUS PHWKRG WR GLVFXVV GRXEOH� DQG
WULSOH�SHGDOOLQJ� 7KH ೩YH YROXPHV ZHUH SXEOLVKHG DURXQG ����� EXW WKH VW\OH RI KLV
PXVLF LV IURP DQ HDUOLHU SHULRG� 7KH ೩UVW VLWXDWLRQ LV RQH ZKHUH WZR DGMDFHQW SHGDOV
DUH PRYHG ZLWK RQH IRRW� WKH VHFRQG LV DQ H[DPSOH ZKHUH WKUHH SHGDOV DUH PRYHG
WRJHWKHU ZLWK RQH IRRW�

DUWކ/މ GކHPSOR\HU OHV S«GDOHV HVW GކXQ VLPSOL೩HU OHV PRXYHPHQWV GH WHOOH
VRUWH� TXކLQ FDV VH SU«VHQWDQW R» SHXW OHV IDLUH MRXHU GH GHX[ PDQLªUHV�
RQ FKRLVLUD WRXMRXUV OD SOXV VLPSOH�
6RXYHQW� XQH S«GDOH Qކ«WDQW TXކDFFLGHQWHOOH� RQ VH FURLW REOLJ« GH OD
೩[HU D೩Q GކDYRLU OH SLHG OLEUH� SRXU VH IDLUH MRXHU XQH DXWUH� HW� VL OD
PXVLTXH D XQ PRXYHPHQW UDSLGH� LO HQ U«VXOWH GHV DFFURFKHPHQWV HW
GHV G«VDFURFKHPHQWV WULS SU«FLSLW«Vފ����

)LJXUH ����� 1DGHUPDQ� �FROH� ��

7KH ೩UVW ([HPSOH VKRZQ LQ ೩J� �������� LQVWUXFWV WKH KDUSLVW WR SUHSDUH WKH & SHGDO
LQ EDU � IRU EDU � SUHVVމ� GRZQ &ފ� �DFމ GކDY XWފ [DFFURFKHމ  GކDYDQWފ� DQG WKHQ
���1DGHUPDQ� �FROH� ��� 7KHމ DUW RI XVLQJ WKH SHGDOV LV LQ VLPSOLI\LQJ WKRVH PRYHPHQWV� LQ VXFK FDVHV
DULVLQJ ZKHUH RQH FDQ SOD\ WKHP >SHGDO@ LQ WZR ZD\V� ZH DOZD\V FKRRVH WKH VLPSOHVW� 2IWHQ� D SHGDO LV
QRW MXVW IRU D SDVVLQJ DFFLGHQWDO� LW VHHPV QHFHVVDU\ WR ೩[ LQ RUGHU WR KDYH WKH IRRW IUHH� WR SOD\ DQRWKHU�
DQG LI WKH PXVLF KDV D IDVW PRYHPHQW� WKLV UHVXOWV RI ೩[LQJ DQG XQ೩[LQJ WKDW DUH UXVKHGފ�
HUH+މ��� DUH WKH PRYHV WKDW FDQ EH UHSODFHG E\ DQ HDVLHU PRYHPHQW� ZKLFK LV WR ORZHU DQG UDLVH
ZLWK WKH VDPH IRRW WZR SHGDOV DW RQFHފ� 7KLVމ PRYHPHQW RI WKH IRRW LV HYHQ VLPSOHU DV WKH SHGDOV DUH
QHLJKERXUVފ�
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WKH ' LV SUHVVHG GRZQ ZKHUH LW LV QRWDWHG LQ WKH PXVLF LQ EDU �� 2QH DIWHU DQRWKHU�
WKH\ DUH UHOHDVHG ފG«Fމ� �ފ[GHFURFKHމ  LQ EDU �� 7KH VHFRQG ([HPSOH LQVWUXFWV
WKH KDUSLVW WR SODFH WKH IRRW RYHU WKH WZR SHGDOV� ' DQG & DQG KROG WKH WZR SHGDOV
GRZQ LQ EDU � DQG WKHQ UHOHDVH WKHP LQ EDU �� 7KH �WXGH VXU XQ VXMHW D �� QRWHV
GLDWRQLTXHV RQ SDJH ���� EDU �� LV D PXVLFDO H[DPSOH RI PRYLQJ WKH ( DQG ) SHGDOV
WRJHWKHU ZLWK WKH ULJKW IRRW�

7ULSOH�SHGDOOLQJ LV WKHQ H[SODLQHG RQ SDJH ���

XWUH$މ FDV� R» GHX[ S«GDOHV ¢ PRXYRLU GX P¬PH SLHG Qކ«WDQW SDV
FRQWLJXHV PDLV V«SDU«HV SDU XQH WURLVLHPH� HW RX FHV WURLV S«GDOHV
«WDQW GDQV OH P¬PH SODQ� RQ SUHVVH OHV WURLV S«GDOHV ¢ OD IRLV GX P¬PH
SLHG� SRXUYX TXކRQ DLW VRLQ GH QH SDV WRXFKHU OD FRUGH VXU OD TXHOOH DJLW
OD S«GDOH LQWHUP«GLDLUH� ,FL OD GL೨LFXOW« FRQVLVWH ¢ QކH[HUFHU VXU OHV
WURLV SHGDOHV TXކXQH SUHVVLRQ SDUIDLWHPHQW «JDOH� VRLW SRXU OHV DEDLVVHU�
VRLW SRXU OHV UDPHQHU ¢ OHXU VLWXDWLRQ QDWXUHOOHފ����

)LJXUH ����� 1DGHUPDQ� �FROH� ��

)LJXUH ���� LQVWUXFWV WKH KDUSLVW WR SUHVVމ WKH � SHGDOV ZHOO WRJHWKHU ZLWK WKH VDPH
IRRWފ DQG WKHQ UHOHDVHމ WKH � SHGDOV ZHOO WRJHWKHU DV WKH * LV KHDUGފ�

7KHVH IRXU KDUS PHWKRGV DUH WKH RQO\ SXEOLVKHG VRXUFHV ZKHUH GRXEOH� DQG WULSOH�
SHGDOOLQJ DUH GLVFXVVHG� 6RPH RI WKHVH WHFKQLTXHV UHPDLQHG LQ XVH RQ WKH GRXEOH�
DFWLRQ SHGDO KDUS DQG ZLOO EH GLVFXVVHG LQ &KDSWHU ��

��� 3HGDO JOLVVDQGL

7KH SHGDOV WKDW DOWHU WKH UHVRQDWLQJ OHQJWK RI WKH VWULQJ FDQ EH XVHG WR DFWXDOO\
FUHDWH QRWHV RQ WKHLU RZQ LQ D YHU\ PXVLFDO JHVWXUH� ,I D VWULQJ LV SOXFNHG DQG
WKHQ WKH SHGDO LV SUHVVHG GRZQ RU UHOHDVHG� WKH SHGDO PRYHPHQW SURGXFHV DQRWKHU
VRXQGLQJ QRWH� HLWKHU D VHPLWRQH KLJKHU RU ORZHU� ZKHUH QR LQWHUPHGLDU\ SLWFKHV

���,ELG�� ��� Q,މ RWKHU FDVHV� ZKHUH WZR SHGDOV DUH PRYHG ZLWK WKH VDPH IRRW ZKHUH >WKH SHGDOV@ DUH QRW
DGMDFHQW EXW VHSDUDWHG E\ D WKLUG� DQG ZKHUH WKH WKUHH SHGDOV DUH RQ WKH VDPH SODQH� WKH WKUHH SHGDOV
DUH SUHVVHG DW WKH VDPH WLPH ZLWK WKH VDPH IRRW� SURYLGHG WKDW LV WKH VWULQJ RI WKH PLGGOH SHGDO LV QRW
SOD\HG� +HUH WKH FKDOOHQJH LV WR SUHVV SHUIHFWO\ ZLWK HTXDO SUHVVXUH RQ WKH WKUHH SHGDOV ZKHQ HLWKHU
ORZHULQJ RU UHWXUQLQJ WKHP WR WKHLU QDWXUDO VLWXDWLRQފ�
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EHWZHHQ RQH VHPLWRQH DQG DQRWKHU DUH DXGLEOH� 7KLV LV FRPPRQO\ FDOOHG D SHGDO
VOLGH DQG VKDOO EH UHIHUUHG WR KHUH DV D SHGDO JOLVVDQGR����

3HGDO JOLVVDQGL DUH RQO\ DXGLEOH LI WKH VWULQJ LV VWLOO UHVRQDWLQJ� 7KH VHFRQG QRWH�
ZKHQ ފSOD\HGމ E\ WKH SHGDO� LV LQYDULDEO\ VRIWHU DV LW LV RQO\ SURGXFHG IURP WKH
YLEUDWLRQV RI WKH VWULQJ� 7KH DUWLFXODWLRQ SURGXFHG LV OLNH D VOXU� ZKHUH WKH ೩UVW QRWH
LV VWURQJ DQG WKH VHFRQG QRWH LV ZHDN� 7KLV H೨HFW FDQ EH XVHG IRU HLWKHU D UDLVLQJ
RU D IDOOLQJ VHPLWRQH ೩JXUH� 7KH H೨HFW LV SURQRXQFHG LQ WKH WUHEOH SDUW RI WKH KDUS
ZKHQ WKH QRWHV DUH IDVW EXW FDQ EH XVHG LQ D VORZ�PRYLQJ EDVV OLQH� EHFDXVH WKH
YLEUDWLRQV IURP WKH EDVV VWURQJ ODVW ORQJHU�

7KH ೩UVW VRXUFH RI D SHGDO JOLVVDQGR LV IRXQG LQ WKH HDUOLHVW GDWHG KDUS WUHDWLVH����

0H\HUކV WUHDWLVH FRQWDLQV VL[ 7DEOHV ZLWK PXVLFDO H[DPSOHV DQG D VKRUW H[SODQDWLRQ
RI HDFK PXVLFDO H[DPSOH XS WR WKH ೩IWK 7DEOH� 7KH VL[WK DQG VHYHQWK 7DEOHV FRQWDLQ
೩QJHULQJV IRU SOXVLHXUVމ SDVVDJHV TXL VH WURXYHQW GDQV OHV ĔXYUHVފ���� 0H\HUކV ೩J�
�� DQG �� VKRZQ KHUH LQ ೩J� ���� DUH H[DPSOHV RI WKH VDPH PXVLFDO SKUDVH� EXW
ZLWK DOWHUQDWLYH ೩QJHULQJV�

)LJXUH ����� 3� -� 0H\HU� (VVDL� 7DE� 9,� )LJ� ��

0H\HUކV ೩J� �� VKRZV D ೩QJHULQJ VROXWLRQ WKDW ZRXOG UHVXOW LQ DQ DUWLFXODWLRQ RI WZR
SOXV WZR QRWHV� ZLWK DQ DFFHQW RQ WKH VHFRQG�KDOI RI HDFK FURFKHW� +RZHYHU� ೩J� ��
PDUNV HDFK EHDW ZLWK VOXU� VR WKH DFFHQW IDOOV RQ WKH EHDWV RI WKH EDU� 7KHUH DUH QR
೩QJHULQJV DERYH WKH ZHDN EHDWV� ) DQG * LQ 0H\HUކV ೩J� ��� 7KH VOXU LQGLFDWHV D
SHGDO JOLVVDQGR� ZKHUH WKH ) VWULQJ LV SOXFNHG DQG WKH ) SHGDO LV SUHVVHG GRZQ WR
SURGXFH WKH )� WKHQ WKH * VWULQJ LV SOXFNHG DQG WKH * SHGDO LV SUHVVHG GRZQ WR
SURGXFH *�

(YHQ WKRXJK 0H\HU VWDWHV WKDW WKH H[DPSOHV LQ 7DEOHV 9, DQG 9,, DUH IRXQG LQ KLV
PXVLF� 0H\HU GRHV QRW LQFOXGH DQ\ H[DPSOH RI D FKURPDWLF SDVVDJH LQ WKH SLHFHV
WKDW DUH SDUW RI KLV (VVDL����

7KH ೩UVW GHVFULSWLRQ DQG DFFRPSDQ\LQJ PXVLFDO H[DPSOH RI D SHGDO JOLVVDQGR LV
IRXQG LQ &RUEHOLQކV ೩QDO /H©RQ RI KLV0«WKRGH� VKRZQ KHUH LQ ೩J� ����� +H H[SODLQV

���3DUNHU� &KLOG RI 3XUH +DUPRQ\� ��� 6HH *ORVVDU\�
���0H\HU� (VVDL� 7DE� 9,� )LJ� ��� 0D\GZHOO� $މ 7UDQVODWLRQ DQG &RPSDUDWLYH 6WXG\ RI 0H\HUފ� ���ހ���
0D\GZHOO LGHQWL೩HG 3� -� 0H\HU DV WKH HDUOLHVW H[DPSOH RI D SHGDO JOLVVDQGR DQG SURYLGHV DQ LQWHUHVWLQJ
GLVFXVVLRQ UHJDUGLQJ LWV H[HFXWLRQ�
\PDQމ��� SDVVDJHV WKDW FDQ EH IRXQG LQ WKH SLHFHVފ�
���7KHVH H[DPSOHV DUH SHUKDSV SDUW RI RQH RI KLV VHYHUDO FROOHFWLRQV RI VRQDWDV DQG 5HFXHLOV GH FKDQVRQV�
EXW WKLV LV EH\RQG WKH VFRSH RI WKLV SUHVHQW UHVHDUFK�
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ZKDW WR GR ZKHUH ފ,މ LV LQGLFDWHG RQ WKH SLHFH� 7KH SHGDO JOLVVDQGR LV PDUNHG ZLWK
D QRUPDO VOXU PDUNLQJ�

)LJXUH ����� &RUEHOLQ� 0«WKRGH� ���

�,މ /H UH VH IDLW LFL VXU OD FRUGH XW� HQ DEDLVVDQW VD S«GDOH� SRXU IDLUH
OކXW TXL IDLW VXLW OH UH� RQ QH IDLW TXH O¤FKHU OD S«GDOH TXL DYRLW IDLW FHWWH
QRWH UH� HVWކ& OD VHXOH PDQLHUH GRQW RQ SXLVVH IDLUH VXU OD +DUSH GHV
QRWHV FRXO«HVފ����

.UXPSKROW] DOVR LQGLFDWHV SHGDO JOLVVDQGL ZLWK D VOXU PDUNLQJ DQG WKHVH DUH QRWDWHG
LQ KLV 0RUFHDX G«WDFK«� SRXU VކH[HUFHU DX MHX GHV S«GDOV� 7HPSR GL 0LQXHWWR����

7KLV SLHFH ZDV SXEOLVKHG DW WKH HQG RI .UXPSKROW]ކV 2SS� �� DQG �� ZLWK D ZULWWHQ
H[SODQDWLRQ RQ KRZ WR SOD\ WKH VOXUUHG QRWHV����

)XUWKHU H[SODQDWLRQV DQG PXVLFDO H[DPSOHV RI SHGDO JOLVVDQGL DUH IRXQG LQ 3ROOHWކV
0«WKRGH� ZKHUH /H©RQ QR� �� VKRZQ KHUH LQ ೩J� ���� KDV D GHVFHQGLQJ SHGDO
JOLVVDQGR LQ RFWDYHV IRU WKH OHIW KDQG� 3HGDO JOLVVDQGL ZLWK WKH & SHGDO DUH IRXQG LQ
EDUV ��� �� DQG ��� DFURVV D UDQJH RI IRXU RFWDYHV� +H H[SODLQV�

�1Rމ �� OH 5( VH SLQFH HW 87ޅ VH IDLW HQWHQGUH VDQ SLQFHU HQ ODFKDQW
VLPSOHPHQW OD S«GDOHފ����

0DGDPH GH *HQOLV DOVR ZULWHV DERXW SHGDO JOLVVDQGL LQ WKH 2Q]LHPH /H©RQ RI KHU
0«WKRGH�

1RWHVމ &RXO«HV HW OD 5RXODGH &RXO«H GHPDQGHQW XQ JUDQG DFFRUG HQWUH
OHV SLHGV HW OHV GRLJWV� /HV QRWHV QRQ FKL೨U«HV QH VRQW SDV WRXFKHHV
DYHF OHV GRLJWV� OD S«GDOH VHXOH OHV IDLW HQWHQGUH� &HWWH URXODGH TXކRQ
SHXW IDLUH GH OD SOXV JUDQGH YLWHVVH GHPDQGH EHDXFRXS GކKDELWXGHފ����

7KLV LV DFFRPSDQLHG E\ WZR H[HUFLVHV� D VKRUW DVFHQGLQJ DQG GHVFHQGLQJ FKURPDWLF
SKUDVH DQG D ORQJ FKURPDWLF VFDOH IRU WKH ULJKW KDQG DV VKRZQ KHUH LQ ೩J� �����
���&RUEHOLQ� 0«WKRGH� ���ހ�� �,މ 7KH ' LV GRQH KHUH RQ WKH & VWULQJ� E\ ORZHULQJ WKH IRRW� IRU WKH &
ZKLFK IROORZV WKH '� RQH VLPSO\ UHOHDVHV WKH SHGDO ZKLFK KDG PDGH WKLV QRWH '� 7KLV LV WKH RQO\ ZD\ LQ
ZKLFK ZH FDQ PDNH VOXUUHG QRWHV RQ WKH KDUSފ�
���.UXPSKROW]� 3ULQFLSHV� ��� 7KLV LV DOVR FLWHG DQG DQDO\VHG LQ 3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
���6HH VHFWLRQ ��� IRU WKLV GHVFULSWLRQ�
���3ROOHW� 0«WKRGH� F� ����� ��� 7KHމ ' LV SOXFNHG DQG WKH & LV KHDUG ZLWKRXW SOXFNLQJ� VLPSO\ E\
UHOHDVLQJ WKH SHGDOފ� ,W LV QRW FOHDU IURP WKH H[DPSOH WKDW WKH ' VKRXOG EH SOD\HG E\ LWV HQKDUPRQLF &�
7KH VDPH WH[W DQG PXVLFDO H[DPSOH LV IRXQG LQ WKH 3ROOHW� 0«WKRGH� Q�G� ���
���*HQOLV�1RXYHOOH P«WKRGH� ����� ��� 1RWHVމ FRXO«HV DQG WKH URXODGH FRXO«H UHTXLUH D JUHDW DJUHHPHQW
EHWZHHQ WKH IHHW DQG ೩QJHUV� 7KH QRWHV QRW ೩QJHUHG DUH QRW WRXFKHG ZLWK WKH ೩QJHUV� RQO\ WKH SHGDO
PDNHV WKH VRXQG� 7KLV URXODGH XVHG LQ WKH IDVWHVW WHPSL� UHTXLUHV D ORW RI SUDFWLFHފ�
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)LJXUH ����� 3ROOHW� 0«WKRGH� ���

)LJXUH ����� 'H *HQOLV� 1RXYHOOH 0«WKRGH� ��
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$JDLQ VKH H[SODLQV KRZ WR LPSOHPHQW WKH VOXUV�

HV/މ QRWHV VDQ FKL೨UHV QH VRQW SDV WRXFK«HV SDU OHV GRLJWV� OHV S«GDOHV
ELHQ DSSX\«HV IRUPHQW OH VRQ� &DVLPLU HVW OH SUHPLHU TXL DLW IDLW VXU OD
+DUSH FHV JDPPHV HQ GHPLV WRQV HW GH OD SOXV JUDQGH YLWHVVHފ����

6LPLODU FKURPDWLF VFDOHV DUH LQFOXGHG LQ WKH �� HW ��PH /H©RQ� �PH 3U«OXGH DQG
��PH /H©RQ� 3U«OXGH� 7KHVH FKURPDWLF VFDOHV SDVVDJHV ZRUN ZHOO� ZKHQ WKH IHHW DUH
SODFHG RYHU VHYHUDO SHGDOV DW RQFH� XVLQJ GRXEOH� DQG WULSOH�SHGDOOLQJ WHFKQLTXHV����

%RFKVD DOVR ZULWHV DERXW SHGDO JOLVVDQGL EXW LQ D VOLJKWO\ QHJDWLYH ZD\� +H EHJLQV
E\ LQWURGXFLQJ WKH H೨HFW ZLWK D VKRUW H[DPSOH VKRZQ KHUH LQ ೩J� �����

DV&މ R» OD VHFRQGH QRWH VH IDLW SDU OD VHXOH YLEUDWLRQ GH OD FRUGH� 3RXU
SURGXLUH FHW H೨HW� GDQV OކH[HPSOH FL�GHVVRXV� RQ PHW OH SLHG VXU OD
S«GDOH GX 6, SRXU OH IDLUH QDWXUHO� HW RQ OH OªYH WRXW GH VXLWH DSUªV�
HQ ODLVVDQW OH WHPV Q«FHVVDLUH SRXU TXH OD YLEUDWLRQ GH OD FRUGH IDVVH
HQWHQGUH OH 6L E«PRO VDQV SLQFHU GH QRXYHDX OD FRUGH� GH PªPH SRXU
OH /D QDWXUHO VXLYL GX /D E«PRO� HW GX )D GLH]H VXLYL GX )D QDWXUHOފ�

)LJXUH ����� %RFKVD� 1RXYHOOH 0«WKRGH� ��

+H WKHQ SURFHHGV WR SRLQW RXW WKDW LW PD\ EH XVHIXO LQ VORZ PRYHPHQWV� EXW WKH
XQHYHQ FKDUDFWHU RI HYHU\ VHFRQG QRWH LV QRW VXLWDEOH IRU IDVW PRYHPHQWV�

HWWH&މ PDQLªUH GކH[«FXWHU XQH VXLWH GH GHPL�WRQV SHXW SURGXLUH
TXHOTXHIRLV XQ ERQ H೨HW GDQV OHV PRXYHPHQWV WUªV OHQWV� PDLV LO IDXW
ELHQ VH JDUGHU GH OކHPSOR\HU GDQV OHV PRXYHPHQWV YLIV� SDUFH TXކLO QH
VކDJLW DORUV TXH GH EULOOHU SDU OކH[«FXWLRQ� TXH OD SUHPLªUH FRQGLWLRQ
GH OކH[«FXWLRQ HVW OD QHWWHW« HW Oކ«JDOLW« GX VRQ� HW TXކLO Qކ\ D GH FHWWH
PDQLªUH� QL QHWWHW«� QL «JDOLW« GH VRQ� LO Qކ\ D SRLQW GH QHWWHW«� SDUFH OH
VRQ VH G«JUDGDQW QH VH ೩[H SRLQW DX G«JU« SU«FLV R» LO GHYURLW DUULYHU
LPP«GLDWHPHQW� LO Qކ\ D SRLQW «JDOLW« GH VRQ SDUFH TXކLO HVW «YLGHPHQW
SOXV IRLEOH ORUVTXކLO HVW OH VHXO U«VXOWDW GHV YLEUDWLRQV GH OD FRUGH� LO IDXW
GRQF� GDQV WRXWHV OHV VXLWHV GH GHPL WRQV H[«FXW«V GކXQ PRXYHPHQW
YLI� TXH OD FRUGH VRLW SLQF«H ¢ FKDTXH GHPL�WRQ� DLQVL TXH OH PRQWUH
OކH[HPSOH FL GHVVRXVފ����

���*HQOLV� 1RXYHOOH P«WKRGH� Q�G�� ��� 7KHމ QRWHV ZKLFK DUH QRW ೩QJHUHG DUH QRW WRXFKHG E\ WKH ೩QJHUV�
WKH SHGDOV SUHVVHG GRZQ ZHOO PDNH WKH VRXQG� &DVLPLU LV WKH ೩UVW ZKR PDGH RQ WKH +DUS WKHVH VFDOHV LQ
VHPLWRQHV DQG ZLWK WKH PRVW JUHDWHVW VSHHGފ� 7KH ROGHU HGLWLRQ GRHV QRW LQFOXGH WKH VHQWHQFH PHQWLRQLQJ
&DVLPLU� *HQOLV� 1RXYHOOH P«WKRGH� ����� ��� 7KLV LV DOVR FLWHG E\ 3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
���*HQOLV� 1RXYHOOH P«WKRGH� ����� ��� ���
���%RFKVD� 1RXYHOOH P«WKRGH� ��� 6LWXDWLRQމ ZKHUH WKH VHFRQG QRWH LV VWUXFN E\ WKH VLQJOH YLEUDWLRQ RI
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%RFKVD IROORZV WKLV SDUDJUDSK ZLWK WZR PXVLFDO H[DPSOHV RI FKURPDWLF VFDOHV�
DVFHQGLQJ DQG GHVFHQGLQJ� IRU ERWK KDQGV WRJHWKHU� $ WKLUG DQG ೩QDO H[DPSOH LV
RI D FKURPDWLF VFDOH� DVFHQGLQJ DQG GHVFHQGLQJ LQ RFWDYHV IRU ERWK KDQGV� 7KHVH
WKUHH H[DPSOHV DUH VKRZQ LQ ೩J� ����� 7KHVH H[DPSOHV DUH TXLWH GL೨HUHQW IURP GH
*HQOLVކ FKURPDWLF DVFHQGLQJ VFDOH IRU WKH ULJKW KDQG� ZKHUH WKH OHIW KDQG LV IUHH WR
SURJUHVVLYHO\ GDPS WKH VWULQJV ZKLOH WKH ULJKW KDQG SOD\V�

)LJXUH ����� %RFKVD� 1RXYHOOH 0«WKRGH� ��

$ FRPSDUDEOH H[SODQDWLRQ LV IRXQG LQ %RFKVDކV (QJOLVK PHWKRG� EXW ZLWK GL೨HUHQW
೩QJHULQJV DV KH DOVR VXJJHVWV GL೨HUHQW SHGDO VROXWLRQV LQ WKLV H[DPSOH�

6RPHމ SHUIRUPHUV SOD\ D VXFFHVVLRQ RI VHPLWRQHV LQ DVFHQGLQJ E\
SOD\LQJ RQO\ WKH QDWXUDO QRWHV� OHDYLQJ WR WKH YLEUDWLRQ RI WKH VWULQJ
VXGGHQO\ SUHVVHG E\ WKH SHGDO� WR IRUP WKH VRXQG RI WKH VKDUS� ZLWKRXW
VWULNLQJ WKH VWULQJ D VHFRQG WLPH� ,Q D GHVFHQGLQJ VHULHV WKH\ SOD\ WKH

WKH VWULQJ� 7R SURGXFH WKLV H೨HFW� LQ WKH H[DPSOH EHORZ� WKH IRRW LV SXW RQ WKH % SHGDO WR PDNH LW QDWXUDO�
DQG LW UHOHDVHG LPPHGLDWHO\ DIWHUZDUGV� OHDYLQJ HQRXJK WLPH IRU WKH YLEUDWLRQ RI WKH VWULQJ IRU WKH %E WR
EH KHDUG ZLWKRXW SOXFNLQJ WKH VWULQJ DJDLQ� WKH VDPH IRU WKH $ ZKLFK IROORZV WKH $E� DQG WKH ) WKDW
IROORZV WKH )� 7KLV ZD\ RI SHUIRUPLQJ D VHULHV RI VHPLWRQHV FDQ VRPHWLPHV SURGXFH D JRRG H೨HFW LQ
VORZ PRYHPHQWV� EXW PXVW EH DYRLGHG LQ IDVW PRYHPHQWV� EHFDXVH LW LV WKHQ WKDW WKH SHUIRUPDQFH PXVW
VKRZ�R೨� DQG WKH ೩UVW FRQGLWLRQ RI WKH SHUIRUPDQFH LV WKH FOHDQQHVV DQG HTXDOLW\ RI VRXQG� DQG WKLV
ZD\ LV QRW VR� QHLWKHU FOHDU QRU HTXDO LQ VRXQG� 7KHUH LV QR FODULW\� EHFDXVH DV WKH VRXQG GHFUHDVHV� LW
GRHV QRW SURGXFH WKH VSHFL೩F GHJUHH WKDW LW LV VXSSRVHG WR UHDFK LPPHGLDWHO\� WKHUH LV QR HTXDOLW\ LQ
VRXQG EHFDXVH >WKH VRXQG@ LV REYLRXVO\ ZHDNHU ZKHQ LW LV WKH UHVXOW RI RQH VROH YLEUDWLRQ RI WKH VWULQJ�
WKHUHIRUH� LQ DOO VHULHV RI VHPLWRQHV LQ D IDVW PRYHPHQW� WKH VWULQJ LV WR EH SOXFNHG IRU HDFK VHPLWRQH� DV
VKRZQ LQ WKH H[DPSOH EHORZފ�
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FKURPDWLF LQ WKH IROORZLQJ PDQQHU� 7KLV PRGH RI SOD\LQJ SURGXFHV D
ZUHWFKHG H೨HFW� DV LW GHVWUR\V WKH WZR SULQFLSDO UHTXLVLWHV IRU D JRRG
H[HFXWLRQ� YL]� (TXDOLW\ DQG GLVWLQFWQHVV LQ WKH VRXQGV� ,Q WKH ೩UVW
SODFH WKH VRXQG LV QRW GLVWLQFW� DQG GRHV QRW UHDFK SUHFLVHO\ WKH GHJUHH
DQG SLWFK ZKLFK LW VKRXOG KDYH� DQG VHFRQGO\ WKH VRXQG LV QRW HTXDOO\
VWURQJ LQ ERWK QRWHV� IRU LW EHFRPHV ZHDNHU DV WKH YLEUDWLRQ RI WKH VWULQJ
EHFRPHV VRފ����

7KLV FRPPHQW E\ %RFKVD RQ WKH HTXDOLW\ RI VRXQG SURGXFWLRQ DQG DUWLFXODWLRQ
FHUWDLQO\ SRLQWV WR WKH LVVXH RI H[WUDQHRXV QRLVHV� HLWKHU SHGDO QRLVHV RU WKH VWULQJ
UHVRQDQFH� +RZHYHU� LW FRXOG DOVR SRLQW WR D FKDQJH LQ SHUIRUPLQJ SUDFWLFH LQ WKH
HTXDOLW\ RI VRXQG SURGXFWLRQ�

7KHUH DUH VRPH H[DPSOHV RI SHGDO JOLVVDQGL LQ WKH SLHFHV IRXQG LQ WKH VHFRQG YROXPH
RI %RFKVDކV 1RXYHOOH 0«WKRGH� 7KH ೩UVW H[DPSOH LV LQ WKH 6RQDWH GH &OHPHQWL�
VKRZQ LQ ೩J� ����� ZKHUH WKHUH DUH VKRUW WZR QRWH FKURPDWLF SKUDVHV� $OO RWKHU
FKURPDWLF SDVVDJHV DUH DOO ೩QJHUHG LQ WKLV SLHFH����

)LJXUH ����� %RFKVD� 1RXYHOOH 0«WKRGH� ���

��� $GGLWLRQDO SHGDOV

7KHUH DUH WZR H[WUD SHGDOV IRXQG RQ VHYHUDO KDUSV ZKLFK GR QRW DOWHU WKH YLEUDWLQJ
OHQJWK RI D VWULQJ� 7KHVH DUH WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO�
7KHVH SHGDOV DOWHU WKH G\QDPLFV DQG TXDOLW\ RI WKH VRXQG SURGXFHG� 7KHPDLQ IHDWXUH
RI WKH S«GDOH ¢ UHQIRUFHPHQW ZDV WR SURGXFH DQ XQGXODWLQJ VRXQG� D TXDVL�YLEUDWR
H೨HFW� ZKHUHDV WKH VRXUGLQH SHGDO SURGXFHG DQ HFKR H೨HFW IURP WKH YLEUDWLRQV RI
UHVRQDWLQJ VWULQJV�

����� .UXPSKROW]ކV 3«GDOH ¢ UHQIRUFHPHQW

7KH S«GDOH ¢ UHQIRUFHPHQW LV DQ HLJKWK SHGDO ORFDWHG RQ WKH OHIW�KDQG VLGH RI WKH
EDVH RI WKH KDUS� DQG RSHUDWHG E\ WKH OHIW IRRW� :KHQ WKH SHGDO LV SUHVVHG GRZQ�
WKH PHFKDQLVP RI WKH SHGDO RSHQV ೩YH VKXWWHUV ZKLFK DUH IRXQG DW WKH EDFN RI
WKH UHVRQDQFH ER[ RI D SHGDO KDUS� :KLOH SOD\LQJ� WKH PRYHPHQWV RI WKLV SHGDO�
���%RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
���%RFKVD� 1RXYHOOH P«WKRGH� ���� 6HH ೩QJHUHG FKURPDWLF SDVVDJHV RQ ���� ���� ���� ��� DQG ����
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SUHVVLQJ GRZQ� ೩[LQJ DQG UHOHDVLQJ �RSHQLQJ� ೩[LQJ WKH VKXWWHUV RSHQ DQG FORVLQJ
WKH VKXWWHUV�� DOWHU WKH G\QDPLFV DQG TXDOLW\ RI WKH VRXQG SURGXFHG� ,W ZDV LQYHQWHG
E\ .UXPSKROW] DQG 1DGHUPDQ LQ ����� DQG VXEVHTXHQWO\ DGGHG WR PDQ\ KDUSV
EXLOW LQ ERWK 3DULV DQG /RQGRQ� 7KH LQYHQWLRQ ZDV ೩UVW GHVFULEHG LQ .UXPSKROW]ކV
3ULQFLSHV� DQG VKRZQ LQ ೩J� ��������

LOޓމ \ D XQH KXLWLªPH S«GDOH TXL HVW SODF«H GHUULHUH OD FXYHWWH� HOOH VHUW
¢ UHQIRUFHU OHV VRQV HQ IDLVDQW RXYULU GHV VRXSDSHV SUDWLTX«HV GDQV
OH FRUSV GH OD KDUSH� /RUVTXކRQ D IDLW VRQQHU XQ DFFRUG� HW TXH O«V
YLEUDWLRQV FRQVHUYHQW HQFRUH OHXU IRUFH� VL RQ DJLWH ¢ SOXVLHXUV UHSULVHV
FHWWH S«GDOH� OH VRQ VH SURORQJH DYHF GHV RQGXODWLRQ TXL VRQW GކXQ JUDQG
H೨HW� VXUWRXW GDQV OHV DGDJLRV� PDLV VH RQ YHXW WLUHU SDUWL GH FH PR\HQ�
LO IDXW OކHPSOR\HU ¢ SURSRVH� HW QH SRLQW OH SURGLJXHU VDQV GLVFHUQHPHQW�
FDU DORUV� OކH೨HW HQ HVW SHUGX� HW OH PRXYHPHQW FRQWLQXHO TXކRQ GRQQH ¢
FHWWH S«GDOH QކHVW SOXV TXކXQ MHX GކHQIDQW TXL QH VLJQL೩H ULHQފ����

)LJXUH ����� .UXPSKROW]� 3ULQFLSHV� ��

7KH V\PEROV� DV VKRZQ LQ ೩J� ����� DUH WUDQVFULEHG LQ 0DGDPH 0HUHOOHކV WUHDWLVH
�೩J� ����� DQG WKHQ DSSOLHG LQ QHDUO\ HYHU\ SLHFH LQ WKH VHFRQG KDOI RI KHU PHWKRG����

7KH S«GDOH ¢ UHQIRUFHPHQW ZDV UHIHUUHG WR E\ VHYHUDO QDPHV� LQFOXGLQJ S«GDO GH OD
VRXSDSH���� VZHOOމ SHGDOފ LQ (QJOLVK���� ފ9HUVW¦UNXQJމ DQG 7ULWWމ I¾U GLH .ODSSH DQ
GHP 5HVRQDQ]ERGHQފ LQ *HUPDQ����

���6HH VHFWLRQ ������
���.UXPSKROW]� 3ULQFLSHV� ��� HVLGHV%މ WKH VHYHQ SHGDOV ZKLFK , KDYH MXVW PHQWLRQHG� ZKLFK DUH XVHG
WR DOWHU E\ RQH VHPLWRQH WKH FRUUHVSRQGLQJ QRWHV� WKHUH LV DQ HLJKWK SHGDO WKDW LV SODFHG EHKLQG WKH
EDVH� LW VHUYHV WR UHLQIRUFH WKH VRXQG E\ RSHQLQJ WKH VKXWWHUV LQ WKH VRXQGER[ RI WKH KDUS� :KHQ D
FKRUG LV SOD\HG� WKH YLEUDWLRQV PDLQWDLQ WKHLU IRUFH� ,I RQH PRYHV WKLV SHGDO VHYHUDO WLPHV� WKH VRXQG
FRQWLQXHV LQ ZDYHV WKDW DUH RI JUHDW H೨HFW� HVSHFLDOO\ LQ WKH $GDJLRV� EXW LI ZH ZDQW WR WDNH DGYDQWDJH
RI WKLV H೨HFW� LW PXVW EH XVHG� WR QRW XVH LQGLVFULPLQDWHO\� EHFDXVH WKH H೨HFW LV ORVW� ZKHQ WKH FRQWLQXDO
PRYHPHQW RI WKLV SHGDO LV RQO\ D FKLOGކV JDPH ZLWK QR PHDQLQJ� +HUH DUH WKH VLJQV XVHG IRU WKH XVH
RI WKH VKXWWHUV� 7KH ೩UVW UHIHUV WR WKH JUDGDWLRQ RI WKH VRXQG IURP WKH QDWXUDO VWDWH RI WKH KDUS WR WKH
UHLQIRUFLQJ� WKH VHFRQG LV WR NHHS WKH VKXWWHUV RSHQ� WKH WKLUG WR FORVH WKHP E\ GHJUHHV� WKH IRXUWK IRU
UHLQIRUFLQJ WKH VRXQG VXGGHQO\� DQG GHFUHDVH MXVW DV VXGGHQO\� WKH ೩IWK LV IRU ZDYH�OLNH VRXQGފ�
���0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV� ��� ���ހ��
���'HPDU� 0«WKRGH� ��� 3ROOHW� 0«WKRGH� F� ����� ��� 'HVDUJXV� 1RXYHOOH P«WKRGH� �� 1HZERXUJ� /D
1RXYHOOH P«WKRGH� �� 'HVDUJXV� 7UDLW« J«Q«UDO� ��� $OO RI WKHVH DERYH WUHDWLVHV LOOXVWUDWH WKH SRVLWLRQ RI
WKH S«GDOH D UHQIRUFHPHQW� H[FHSW IRU %RFKVD� 3HWLWH P«WKRGH� ���
���+RUQ� 5XGLPHQWV� ��� 'L]L� (FROH� ��
���+HUEVW� 8HEHU GLH +DUIH� ��� �ފDPSOL೩FDWLRQމ 3ROOHW� 0«WKRGH� Q�G�� ��� SHGDOމ IRU WKH VKXWWHUV RI
WKH UHVRQDQFH ER[ފ�
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)LJXUH ����� 0HUHOOH� ,QVWUXFWLRQV� ��

.UXPSKROW] LQFOXGHV D SLHFH HQWLWOHG �WXGH SRXU OH UHQIRUFHPHQW��� LQ KLV 3ULQFLSHV�
ZKHUH WKH V\PEROV IRU WKH S«GDOH ¢ UHQIRUFHPHQW DUH QRWDWHG LQ WKH VFRUH� 7KLV
SLHFH LV DFWXDOO\ WKH ೩UVW PRYHPHQW� $GDJLR� RI .UXPSKROW]ކV �PH 6RQDWH� 2S� ���

)LJXUH ����� .UXPSKROW]� 3ULQFLSHV� ��

)LJXUH ���� VKRZV WKH ೩QDO OLQH RI WKH ೩UVW VHFWLRQ RI WKH ೩UVW PRYHPHQW� $GDJLR�
ZKLFK LQFOXGHV DQ H[DPSOH RI HDFK RI WKH ೩YH SHGDO PRYHV SRVVLEOH ZKHQ RSHUDWLQJ
WKH S«GDOH ¢ UHQIRUFHPHQW DFFRUGLQJ WR .UXPSKROW]� 7KH ZDYH�OLNH�YLEUDWR VRXQG
LV QRWDWHG LQ EDU �� ZKLFK FRQWLQXHV LQWR WKH EDU �� RI WKH VHFRQG�WLPH EDU� %DU
�� EHJLQV ZLWK WKH S«GDOH ¢ UHQIRUFHPHQW LQ WKH XSSHU QDWXUDO SRVLWLRQ ZKHUH
WKH VKXWWHUV DUH FORVHG� EXW WKH SHGDO LV SUHVVHG GRZQ LPPHGLDWHO\ DIWHU WKH ೩UVW
VHPL�TXDYHU DQG WKHQ UHOHDVHG TXLFNO\ �9�� 7KLV RFFXUV WZLFH LQ WKLV EDU DQG DJDLQ
RQ WKH ೩UVW FURFKHW RI EDU ��� 2Q WKH VHFRQG FURFKHW RI EDU ��� WKH SHGDO LV JUDGXDOO\
SUHVVHG GRZQ DQG WKLV LV LQGLFDWHG E\ WKH FUHVFHQGR VLJQ XQGHUQHDWK WKH EDVV VWDYH�
2Q WKH ೩UVW EHDW RI EDU �� WKH SHGDO LV VWLOO IXOO\ SUHVVHG GRZQ DQG ೩[HG �U�� WKHQ
JUDGXDOO\ UHOHDVHG �GLPLQXHQGR VLJQ�� ,Q EDU �� WKH SHGDO LV RSHQHG LPPHGLDWHO\
DIWHU WKH ೩UVW FKRUG LV VWUXFN DQG WKHQ FORVHG DJDLQ �9�� ,Q WKLV �WXGH� WKHUH DUH
QR H[DPSOHV RI WKH ೩UVW DQG WKLUG VLJQV �� DQG !�� VR LQ P\ RSLQLRQ DQ\ FUHVFHQGR
DQG GLPLQXHQGR PDUNLQJV ZULWWHQ LQ WKH VFRUH LQGLFDWH WKH RSHQLQJ DQG FORVLQJ
RI WKH VKXWWHUV� ZKLFK HQWDLOV SUHVVLQJ GRZQ DQG JUDGXDOO\ UHOHDVLQJ WKH S«GDOH ¢
UHQIRUFHPHQW����

���7KLV �WXGH KDV EHHQ UHFRUGHG E\ 0DVXPL 1DJDVDZD� DURPHކ/ GH Oކ(VW� (7& ���� ������ RQ DQ (UDUG
VLQJOH�DFWLRQ KDUS >FD� ����@� ZLWK DQ �WK SHGDO� SLWFK Dކ ����
���7KH FRPSOHWH UDQJH RI V\PEROV DUH DFWXDOO\ ZULWWHQ LQ WKH SXEOLVKHG HGLWLRQ RI WKLV ZRUN� 6HH VHFWLRQ
����� IRU IXUWKHU GLVFXVVLRQV�
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%RWK 0DGDPH GH *HQOLV DQG %RFKVD GLVFXVV WKH S«GDOH ¢ UHQIRUFHPHQW DW VRPH
OHQJWK� 7KH\ DUH ERWK FULWLFDO RI WKLV HLJKWK SHGDO DQG QHLWKHU SURYLGH PXVLFDO
H[DPSOHV� )LUVWO\ GH *HQOLV ZULWHV LQ &KDSWHU ��

HV/މ UHQIRUFHPHQV DORXUGLVVHQW DXVVL OކLQVWUXPHQW� PDLV LOV SURGXLVHQW
XQ IRUW EHO H೨HW� HVWކ& .UXPSKROW] TXL HQ HVW OކLQYHQWHXU� �D� PDLV LO IDXW
UHPDUTXHU TXH OHV UHQIRUFHPHQV VRQW SUHVTXH VDQV H೨HW TXDQG OD KDUSH
HVW MRX«H SDU XQH IHPPH� SDUFH TXH VHV Y¬WHPHQWV ERXFKHQW OކRXYHUWXUH
GX UHQIRUFHPHQW RXYHUW WDQGLV TXH OކKDELOOHPHQW GHV KRPPHV ODLVVH ¢
FHWWH P«FDQLTXH WRXW VRQ MHXފ����

,Q GH *HQOLVކ VHFRQG HGLWLRQ RI KHU 1RXYHOOH 0«WKRGH� VKH LQFOXGHV D QHZ SDUDJUDSK
HQWLWOHG 6HL]LHPH /H©RQ VXU OH UHQIRUFHPHQW� +RZHYHU� WKH PXVLFDO H[DPSOH HQWLWOHG
6HL]LHPH /H©RQ� ZKLFK LV DOVR IRXQG LQ WKH ೩UVW HGLWLRQ RI WKH 1RXYHOOH 0«WKRGH�
GRHV QRW FRUUHVSRQG WR WKLV GHVFULSWLYH SDUDJUDSK� 7KH /H©RQ FRQVLVWV RI IDVW VFDOHV
DQG DUSHJJL ZKLFK DUH QRW VXLWDEOH IRU D YLEUDWR H೨HFW� ,W LV WKH DXWKRUކV RSLQLRQ
WKDW 0DGDPH GH *HQOLV LQWHQGHG WR DGG D QHZ 6HL]LHPH /H©RQ WR WKH VHFRQG HGLWLRQ
RI KHU 1RXYHOOH 0«WKRGH� EXW WKLV ZDV QRW FDUULHG RXW�

DLކ-މ G«M¢ GLW TXH OHV IHPPHV ¢ FDXVH GH OHXUV Y¬WHPHQV QH SHXYHQW
TXH WUªV GL೨LFLOHPHQW IDLUH XVDJH KHXUHX[ GHV UHQIRUFHPHQV� 0DLV OHV
KRPPHV SHXYHQW HQ WLUHU XQ WUªV JUDQG SDUWL� -XVTXކLFL RQ QH VކHQ «WRLW
VHUYL TXH SRXU SURGXLUH SOXV GH VRQ� &DVLPLU HVW OH SUHPLHU TXL DLW MRLQW
¢ FHW H೨HW FHOXL GH SURGXLUH GHV VRQV YLEU«V� QRQ VHXOHPHQW GDQV OHV
$GDJLRV� PDLV GDQV OHV EDVVHV GHV PRUFHDX[ GކXQ JUDQG PRXYHPHQW�
3RXU IDLUH FHV VRQV YLEU«V LO IDXW DSSX\HU OH ERXW GH SLHG VXU OD S«GDOH HW
SURGXLUH DLQVL XQ WUHPEOHPHQW UDSLGH HW FHSHQGDQW PROOHX[ HW PHVXU«�
,O QH IDXW SDV GDQV FH PRXYHPHQW RXYULU HQWLHUHPHQW OH UHQIRUFHPHQW�
2Q QH OކRXYUH WRXW ¢ IDLUH TXH SRXU GRQQHU SOXV GH VRQ� ,O IDXW TXH OH
PRXYHPHQW GX WUHPEOHPHQW GX SLHG VRLW SOXV UDSLGH GDQV OHV $OOHJUR
TXH GDQV OHV $GDJLR� PDLV TXކLO VRLW WRXMRXUV H[DFW HW PHVXU« GDQV WRXV
OHV PRXYHPHQV� 2Q GRLW «YLWHU DYHF VRLQ GH IDLUH GX EUXLW GDQV OH MHX
GH FHWWH S«GDOH DLQVL TXކHQ VH VHUYDQW GH WRXWHV OHV DXWUHV S«GDOHVފ����

$ ೩QDO H[DPSOH RI D PHWKRG ZKLFK GLVFXVVHV WKH S«GDOH ¢ UHQIRUFHPHQW DW VRPH
OHQJWK LV %RFKVDކV 1RXYHOOH 0«WKRGH�
���*HQOLV� 1RXYHOOH P«WKRGH� ����� ��� 7KHމ UHLQIRUFHPHQWV >WKH V\VWHP RI VKXWWHUV@ PDNH WKH
LQVWUXPHQW YHU\ KHDY\� EXW WKH\ SURGXFH D YHU\ QLFH H೨HFW� ,W LV .UXPSKROW] ZKR LQYHQWHG LW� EXW
RQH VKRXOG QRWH WKDW WKH UHLQIRUFHPHQWV KDYH DOPRVW QR H೨HFW ZKHQ WKH KDUS LV SOD\HG E\ D ZRPDQ�
EHFDXVH KHU FORWKHV EORFN WKH RSHQLQJ RI WKH VKXWWHUV� ZKHUHDV PHQކV FORWKHV DOORZ WKLV PHFKDQLVP WR
IXQFWLRQ SURSHUO\ފ�
���*HQOLV� 1RXYHOOH P«WKRGH� Q�G�� ��� ,މ DOUHDG\ VDLG WKDW ZRPHQ� EHFDXVH RI WKHLU FORWKHV� FDQQRW�
ZLWKRXW PXFK GL೨LFXOW\� PDNH XVH RI WKH VZHOO >SHGDO@� %XW PHQ FDQ XVH LW ZLWK JUHDW VXFFHVV� 8QWLO LW
VHUYHV WR SURGXFH PRUH VRXQG� &DVLPLU LV WKH ೩UVW ZKR FRPELQHG WKH H೨HFW RI SURGXFLQJ YLEUDWR VRXQGV
QRW RQO\ LQ $GDJLRV� EXW LQ WKH EDVV SDUWV RI ODUJH PRYHPHQWV� 7R PDNH WKHVH YLEUDWR VRXQGV WKH SHGDO
LV SUHVVHG ZLWK WKH WRH RI WKH IRRW DQG SURGXFHV D UDSLG VKDNH ZKLFK FDQ DOVR EH PHOORZ DQG PHDVXUHG�
7KH VZHOO SHGDO VKRXOG QRW EH IXOO\ RSHQHG LQ WKLV FDVH� 2QH RSHQV LW IXOO\ RQO\ WR JLYH PRUH VRXQG� 7KH
PRYHPHQW RI WKH VKDNLQJ RI WKH IRRW VKRXOG EH IDVWHU LQ WKH $OOHJUL DV LQ WKH $GDJL� EXW LW LV DOZD\V H[DFW
DQG PHDVXUHG LQ DOO LWV PRYHPHQWV� 2QH VKRXOG DYRLG PDNLQJ QRLVH ZKHQ PRYLQJ WKLV SHGDO DV ZKHQ
XVLQJ DOO RWKHU SHGDOVފ�
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3XLVTXHމ MH YLHQV GH SDUOHU GH OD S«GDOH GH UHQIRUFHPHQW� MH GRLV
REVHUYHU LFL TXH FކHVW XQ SU«WHQGX SHUIHFWLRQQHPHQW GH OD KDUSH TXH
MH QH SXLV DSSURXYHU� SXLVTXކRQ MRXH DXVVL SLDQR TXH OކRQ YHXW VXU OD
KDUSH� ¢ TXRL SHXW VHUYLU GHUULªUH OD WDEOH GކKDUPRQLH GHV FDVHV TXL
IHUP«HV GLPLQXHQW OH VRQ HW RXYHUWHV OކDXJPHQWHQW" QH YDXW ހ LO SDV
PLHX[ TXH FHV FDVHV VRLHQW WRXMRXUV RXYHUWHV� HQ ODLVVDQW DX[ GRLJW
VHXOV OD IRQFWLRQ GH PRGL೩HU DXWDQW TXH OކRQ YRXGUD OކLQWHQVLW« GH VRQ�
4XHOTXHV MRXHXUV GH KDUSH IRQW HQFRUH XQ DXWUH XVDJH GH OD S«GDOH GH
UHQIRUFHPHQW HQ OކDJLWDQW FRQWLQXHOOHPHQW GDQV OHV DGDJLR� PDLV LO HQ
U«VXOWH XQ H೨HW TXކLOV FUR\HQW VXVFHSWLEOH GކH[SUHVVLRQ� HW TXL GRLW ¬WUH
U«SURXY« FRPPH FRQWUDLUH ¢ OD SUHPLªUH U«JOH GX FKDQW� (Q H೨HW� OH
PRXYHPHQW DOWHUQDWLI GH OD S«GDOH SURGXLW GDQV OD IRUFH GX VRQ XQH
RQGXODWLRQ FRQWLQXHOOH� TXL� VL HOOH «WRLW LPLW«H SDU OD YRL[ RX SDU WRXV OHV
LQVWUXPHQWV ೩ODQW OHV VRQV� VHURLW� ¢ FRXS VXU� MXJ«H WUªV G«VDJU«DEOH�
/D SUHPLªUH U«JOH GX FKDQW HVW GH VRXWHQLU XQ VRQ GDQV XQH LQWHQVLW«
GH IRUFH SDUIDLWHPHQW «JDOHޓ-H SHQVH GRQF TXކRQ QH GRLW UHJDUGHU OD
S«GDOH GH UHQIRUFHPHQW TXH FRPPH XQ FRPSOLFDWLRQ GH OކLQVWUXPHQW
SOXW¶W QXLVLEOH TXކXWLOH� VRQ XVDJH QRXV D DSSULV TXH OH VRQ GH OD KDUSH
HVW DXJPHQW« SDU GHV RXYHUWXUHV GHUULªUH VD WDEOH GކKDUPRQLH� TXH FHV
RXYHUWXUHV \ VRLHQW GRQF SUDWLTX«HV� PDLV TXކRQ VXSSULPH OHV VRXSDSHV
GHVWLQ«HV D OHV IHUPH� HQ ODLVVDQW DX[ GRLJW VHXOV� FRPPH KH OކDL GLW� OD
IRQFWLRQ GH GLPLQXHU OH VRQ ¢ YRORQW«ފ����

1RQH RI %RFKVDކV WUHDWLVHV� PHWKRGV RU H[HUFLVH ERRNV FRQWDLQ WKH XVH RI WKH S«GDOH
¢ UHQIRUFHPHQW����

����� .UXPSKROW]ކV DQG &RXVLQHDXކV VRXUGLQH�HFKR SHGDOV

7ZR W\SHV RI VRXUGLQH SHGDOV ZHUH LQYHQWHG IRU WKH KDUS E\ .UXPSKROW] DQG
&RXVLQHDX� ERWK ZLWK D GL೨HUHQW PHFKDQLVP� 7KH .UXPSKROW] VRXUGLQH SHGDO
ZDV RSHUDWHG E\ WKH OHIW IRRW� ORFDWHG DW WKH IXUWKHVW H[WUHPH RI WKH SHGDO ER[� ZKLOH
&RXVLQHDXކV VRXUGLQH SHGDO ZDV DW WKH FHQWUH RI WKH SHGDO ER[ VR FRXOG KDYH EHHQ

���%RFKVD� 1RXYHOOH P«WKRGH� ��� 6LQFHމ , KDYH PHQWLRQHG WKH VZHOO SHGDO , KDYH WR QRWH KHUH WKDW WKLV
DOOHJHG GHYHORSPHQW RI WKH KDUS , FDQQRW DSSURYH RI� VLQFH RQH FDQ DOVR SOD\ SLDQR ZKHQ ZH ZDQW RQ
WKH KDUS� ZKDW JRRG DUH VKXWWHUV EHKLQG WKH UHVRQDWLQJ ER[ WKDW GLPLQLVK WKH VRXQG DQG DXJPHQW LW"
:RXOG LW QRW EH ZRUWK LW�LI WKHVH VKXWWHUV DUH DOZD\V RSHQ� OHDYLQJ WKH IXQFWLRQ RQO\ WR WKH ೩QJHUV WR
FKDQJH WKH LQWHQVLW\ RI VRXQG DV PXFK DV ZH OLNH� 6RPH KDUSLVWV KDYH DQRWKHU ZD\ RI XVLQJ WKH VZHOO
SHGDO� WKH\ FRQWLQXRXVO\ PRYH LW LQ WKH $GDJL� EXW WKH UHVXOW LV DQ H೨HFW WKH\ EHOLHYH LV IXOO RI H[SUHVVLRQ�
DQG KHUH PXVW EH FRQGHPQHG DV RSSRVLWH WR WKH ೩UVW UXOH RI VLQJLQJ� ,QGHHG� WKH FRQWLQXRXV PRYHPHQW
RI WKH SHGDO SURGXFHG LQ WKH VWUHQJWK RI KLV FRQWLQXDO ULSSOH� ZKLFK� LI LW ZHUH LPLWDWHG E\ WKH YRLFH
RU LQVWUXPHQWV� ZRXOG EH� IRU VXUH� FRQVLGHUHG YHU\ UXGH� 7KH ೩UVW UXOH RI WKH VRQJ LV WR VXSSRUW LWV
>VRXQG@ LQWHQVLW\ LQ D SHUIHFWO\ HTXDO VWUHQJWKޓ 6R , WKLQN ZH VKRXOG ORRN DW WKH VZHOO SHGDO UDWKHU DV
D FRPSOLFDWLRQ RI WKH LQVWUXPHQW� PRUH KDUPIXO WKDQ XVHIXO� LWV XVH KDV VKRZQ WKDW WKH VRXQG RI WKH
KDUS LV LQFUHDVHG E\ RSHQLQJV EHKLQG WKH VRXQGERDUG� WKHVH RSHQLQJV DUH VR PXFK XVHG� EXW LI RQH
VXSSUHVVHV WKH VKXWWHUV FORVHG� WKLV OHDYHV RQO\ WKH ೩QJHUV� DV DOUHDG\ VDLG� WKH IXQFWLRQ RI UHGXFLQJ WKH
VRXQG DW ZLOOފ� , ZRXOG OLNH WR WKDQN 0LNH 3DUNHU IRU KDYLQJ SRLQWHG RXW WKLV SDUDJUDSK WR PH�
���6HH 7DEOH ��� IRU ZRUNV E\ %RFKVD ZKLFK LQFOXGH LQVWUXFWLRQV WR XVH WKH VZHOO SHGDO�
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RSHUDWHG E\ HLWKHU IRRW����

7KH VRXUGLQH SHGDOV FUHDWH DQ HFKR H೨HFW� E\ SUHVVLQJ GRZQ WKH VRXUGLQH SHGDO
EHIRUH SOD\LQJ� WKHQ UHOHDVLQJ LW DIWHU SOD\LQJ D FKRUG� ,W FUHDWHV D VHFRQG
PXWHG VRXQG� PHUHO\ E\ WKH SHGDO DFWLRQ���� .UXPSKROW]ކV 3ULQFLSHV FRQWDLQV
QR LQIRUPDWLRQ RQ WKLV QLQWK SHGDO� +RZHYHU� LQVWUXFWLRQV RQ KRZ WR RSHUDWH WKLV
SHGDO� D OLVW RI V\PEROV DQG LWV QRWDWLRQ LQ SLHFHV DUH IRXQG LQ .UXPSKROW]ކV 2SS�
�� DQG ������ 7KH GHVFULSWLRQ DQG GLDJUDPV RI .UXPSKROW]ކV VRXUGLQH SHGDO� RU
ފPSIHU¦'މ LV H[SODLQHG LQ OHQJWK LQ WKH *HUPDQ PHWKRG E\ +HUEVW����

7KH VHFRQG W\SH RI VRXUGLQH SHGDO ZDV GHVFULEHG LQ ������� DQG SDWHQWHG E\
&RXVLQHDX EHIRUH ������� DQG D GHVFULSWLRQ RI WKLV SHGDO DQG KRZ WR XVH LW LV IRXQG
LQ KLV VHFRQG 0«WKRGH RI �����

Q)މ PHWWDQW OH SLHG VXU OD S«GDOH� RQ IDLW SRVHU OHV SLORWHV VXU OD WDEOH�
GH VRUWH TXH OD SUHVVLRQ GHV SLORWHV LQWHUFHSWH OH VRQ� HW SURGXLW OކH೨HW
GH OD VRXUGLQH� /RUVTXH OކRQ YRXGUD REWHQLU Oކ«FKR� RQ IHUD SDUWLU GކXQH
RX GHX[ PDLQV XQ DFFRUG HW ORUVTXH OކDFFRUG VHUD VRQQ«� RQ O¤FKHUD OD
S«GDOH GH OD VRXUGLQH TXL SURGXLUD Oކ«FKR ��ޓ� $LQVL RQ YRLW TXH� SRXU
DYRLU Oކ«FKR� LO IDXW VRQQHU OD FRUGH DYHF OD VRXUGLQH� HW O¤FKHU OD S«GDOH
DYHF SU«FLSLWDWLRQ VDQV FHWWH SU«FDXWLRQ OކH೨HW VHUDLW PDQTX«ފ����

1R PXVLFDO H[DPSOHV DUH LQFOXGHG LQ WKH 0«WKRGH� EXW LWV XVH KDV EHHQ LGHQWL೩HG
LQ VRPH ZRUNV E\ &RXVLQHDX����

&RQFOXVLRQV

7KH HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXU\ WUHDWLVHV DQG PHWKRGV DUH YDOXDEOH
VRXUFHV IRU GLVFRYHULQJ KRZ DQG ZKHUH WR XVH DOO WKH SHGDOV IRXQG RQ WKH KDUS� 7KH
GHVFULSWLYH LQIRUPDWLRQ LQ WKH WUHDWLVHV LV RIWHQ VXSSRUWHG E\ PXVLFDO H[DPSOHV�
7KHUH LV� KRZHYHU� RQH DVSHFW RI SHGDOOLQJ WKDW LV QRW GLVFXVVHG LQ DQ\ KLVWRULFDO
PHWKRG RU WUHDWLVH RI WKH HLJKWHHQWK FHQWXU\�

7KLV LV WKH XVH RI WKH OHIW IRRW WR RSHUDWH WKH ( SHGDO� WKH ೩UVW SHGDO RQ WKH ULJKW�KDQG
VLGH RI WKH KDUS� 7KLV PRYH LV D QDWXUDO FRUROODU\ RI GRXEOH� DQG WULSOH�SHGDOOLQJ
DQG LV ೩UVW GLVFXVVHG E\ %DFNRIHQ LQ �������� ,W VKDOO EH GLVFXVVHG LQ &KDSWHU �� DV
VHYHUDO PXVLFDO SDVVDJHV FDQQRW EH SOD\HG ZLWKRXW XVLQJ WKH OHIW IRRW LQ WKLV ZD\�

���6HH VHFWLRQ ����
���0LNH 3DUNHU KDV SOD\HG D KDUS ZLWK D VRXUGLQH SHGDO DQG VD\V WKDW LW LV \YHUމ H೨HFWLYHފ� �(PDLO
FRUUHVSRQGHQFH� $SULO ��� ������
���6HH VHFWLRQ ������
���+HUEVW� 8HEHU GLH +DUIH� ���
ފ�UWV$މ��� -RXUQDO GH 3DULV� 6HSWHPEHU �� ����� �����
���&RXVLQHDX� 0«WKRGH� ����� ���
���,ELG�� ��� \%މ SXWWLQJ WKH IRRW RQ WKH SHGDO� WKH SLORWV DUH SODFHG RQ WKH WDEOH� VR WKDW WKH SUHVVXUH RI
WKH SLORWV LQWHUFHSW WKH VRXQG� DQG KDV WKH H೨HFW RI PXWLQJ� :KHQ ZH ZRXOG ZDQW WR DFKLHYH DQ HFKR� ZH
ZLOO SOD\ D FKRUG ZLWK RQH RU WZR KDQGV DQG ZKHQ WKH FKRUG ZLOO VRXQG� WKH VRXUGLQH SHGDO LV UHOHDVHG LQ
RUGHU WR SURGXFH WKH HFKRޓ 7KXV ZH VHH WKDW� IRU PDNLQJ DQ HFKR� \RX KDYH WR SOXFN D VWULQJ ZLWK WKH
VRXUGLQH SHGDO� DQG UHOHDVH WKH SHGDO EHIRUHKDQG� :LWKRXW WKLV SURPSWQHVV WKH H೨HFW ZRXOG EH PLVVHGފ�
���6HH VHFWLRQ ������
���%DFNRIHQ� $QOHLWXQJ� ����� ��� 6HH VHFWLRQ �������� �������� DQG &KDSWHU ��
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7KHUH DUH DOVR QR PXVLFDO H[DPSOHV� LQ WKH KLVWRULFDO PHWKRGV RU WUHDWLVHV� WR VKRZ
KRZ WR RSHUDWH WKH H[WUD HLJKWK DQG QLQWK H೨HFW SHGDOV� 7KH S«GDOH ¢ UHQIRUFHPHQW
DQG .UXPSKROW]ކV VRXUGLQH SHGDO DUH RSHUDWHG E\ WKH OHIW IRRW DV WKH\ DUH RQ WKH
OHIW�KDQG VLGH RI WKH SHGDO ER[� 7KLV PHDQV WKDW WKH OHIW IRRW WKHQ FDQQRW RSHUDWH
DQ\ RI WKH RWKHU SHGDOV RQ WKH OHIW VLGH RI WKH KDUS� QDPHO\ WKH %� & RU ' SHGDOV�
7KLV VLWXDWLRQ ZLOO EH DQDO\VHG LQ VHFWLRQ ���� &RXVLQHDXކV VRXUGLQH SHGDO LV ORFDWHG
LQ WKH FHQWUH RI WKH SHGDO ER[ DQG FDQ EH RSHUDWHG E\ HLWKHU IRRW� +RZHYHU� ZKHQ
RSHUDWHG� WKDW IRRW LV WKHQ XQDEOH WR RSHUDWH DQ\ RWKHU SHGDOV�


