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,QWURGXFWLRQ

3URORJXH

7KH DLP RI WKLV WKHVLV LV WR H[SORUH KRZ WR PRYH WKH SHGDOV RQ KDUSV ZLWK D VLQJOH�
DFWLRQ SHGDO PHFKDQLVP IURP ���� WR ����� WDNLQJ LQWR FRQVLGHUDWLRQ WKH UHSHUWRLUH
RI WKH VDPH WLPH�SHULRG�� ,W LV SUREOHPDWLF WR GH೩QH D WRSLF ZLWK D EHJLQQLQJ DQG
HQG GDWH� )RU WKH SXUSRVHV RI WKLV VWXG\� WKH GDWH ���� KDV EHHQ FKRVHQ DV LW UHIHUV
WR WKH HDUOLHVW VXUYLYLQJ KDUS ZLWK SHGDOV� ZKLFK LV KRXVHG DW WKH .XQVWKLVWRULVFKHV
0XVHXP LQ 9LHQQD�� 7KH ODVW KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP ZDV EXLOW
E\ WKH (UDUG ೩UP LQ 3DULV LQ ������ 2WKHU PRGHOV RI SHGDO KDUSV� ZKLFK KDYH D
VLQJOH�DFWLRQ SHGDO PHFKDQLVP EXW ZHUH LQYHQWHG DIWHU ����� ZLOO QRW EH VWXGLHG
KHUH� 7KLV LQFOXGHV 7\UROHDQ ފUDGO%މ KDUSV� ODWH QLQHWHHQWK�FHQWXU\ $PHULFDQ
VLQJOH�DFWLRQ SHGDO KDUSV DQG WKH WZHQWLHWK�FHQWXU\ LOOLQJ'މ 0RGHOފ KDUSV� (DFK RI
WKHVH SHGDO KDUSV KDYH WKHLU RZQ LQVWUXPHQW�VSHFL೩F UHSHUWRLUH ZKLFK VXUSDVVHV
WKH WLPH�IUDPH RI WKLV WKHVLV�

�7KLV LW WKH ೩UVW FRPSUHKHQVLYH VWXG\ RQ KDUS SHGDOOLQJ WHFKQLTXH� KWWS���ZZZ�DPV�QHW�RUJ�GGP�
XQVWKLVWRULVFKHV.މ� 0XVHXP :LHQ�%LOGGDWHQEDQNފ� DFFHVVHG )HEUXDU\ �� ����� KWWS�

��ELOGGDWHQEDQN�NKP�DW�� 7KLV KDUS LV QRW SDUW RI WKH RQOLQH GDWDEDQN RI LQVWUXPHQWV RI WKH
PXVHXP� ,W LV DOVR QRW SDUW RI WKH RQOLQH GDWDEDVH� QWHUQDWLRQDO,މ 'LUHFWRU\ RI 0XVLFDO
,QVWUXPHQW &ROOHFWLRQVފ� DFFHVVHG )HEUXDU\ �� ����� KWWS���QHWZRUN�LFRP�PXVHXP�FLPFLP�UHVRXUFHV�
LQWHUQDWLRQDO�GLUHFWRU\�RI�PXVLFDO�LQVWUXPHQW�FROOHFWLRQV�� $ GHWDLOHG GHVFULSWLRQ FDQ EH IRXQG LQ
'DJPDU 'UR\VHQ�5HEHU� +DUIHQ GHV %HUOLQHU 0XVLNLQVWUXPHQWHQ�0XVHXPV� %HVWDQGVNDWDORJ �%HUOLQ�
������ ������ 7KH KDUS LV LGHQWL೩HG DV 6$0 ���� 6HH $EEUHYLDWLRQV� $ KDQGZULWWHQ ODEHO PDUNHG
RFKEUXFNHU�'RQDXZ¸UWK+މ ފ���� DFFRPSDQLHV WKLV KDUS� DWWULEXWLQJ LW WR -DFRE +RFKEUXFNHU� /XGZLJ
:ROI� RKDQQ-މ %DSWLVW +RFKEUXFNHU ����������� XQG GLH +DUIHQPRGH LQ 3DULVފ� 0XVLN LQ %D\HUQ ��� QR�
� ������� ������� -DFRE +RFKEUXFNHU ������������ KDUS PDNHU IURP 'RQDXZ¸UWK� *HUPDQ\�
�(UDUG ೩UP� SLDQR DQG KDUS PDQXIDFWXUHV� 6«EDVWLHQ (UDUG ������������ 5REHUW $GHOVRQ HW DO�� HGV��

7KH +LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS LQ /HWWHUV DQG 'RFXPHQWV� ���������� YRO� � �&DPEULGJH�
&DPEULGJH 8QLYHUVLW\ 3UHVV� ������ �� +DUS QR� ����� OLVWHG LQ (UDUGކV KDUS OHGJHUV DV D KDUS ZLWK
D VLPSOHމ PRXYHPHQWފ ZDV PDQXIDFWXUHG LQ -DQXDU\ ���� DQG ODWHU VROG RQ 2FWREHU ��� ����� WR 0U
0DLQJR­O RI 5HQQHV� (UDUG� 5HJLVWUH GH IDEULFDWLRQ� �����ހ���� KWWS���DUFKLYHVPXVHH�FLWHGHODPXVLTXH�
IU�H[SORLWDWLRQ�,QIRGRF�GLJLWDOFROOHFWLRQV�YLHZHUSRSXS�DVS["VHLG (B����B�B��B3����� +DUSHV� QrGH
V«ULH ���� ¢ �����1rLQY� (����������� «O«PHQW ��� $OO KDUSV OLVWHG LQ (UDUGކV 3DULVLDQ OHGJHU ERRNV
ZKLFK DUH EXLOW DIWHU ���� DUH GRXEOH�DFWLRQ SHGDO KDUSV� DV WKH GHVFULSWLRQ VLPSOHމ PRYHPHQWފ LV QHYHU
XVHG DJDLQ�
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7HUPLQRORJ\

7KLV WKHVLV GLVFXVVHV D KDUS ZLWK D VLQJOH URZ RI VWULQJV ZLWK VHYHQ SHGDOV ZKLFK
FRUUHVSRQG WR WKH VHYHQ QRWHV RI WKH GLDWRQLF VFDOH DQG VRPHWLPHV RQH RU WZR
DGGLWLRQDO H೨HFW SHGDOV� 7RGD\ WKLV W\SH RI KDUS LV FRPPRQO\ FDOOHG D VLQJOH�DFWLRQ
SHGDO KDUS DV HDFK SHGDO� ZKHQ PRYHG� DOWHUV WKH YLEUDWLQJ OHQJWK RI RQH VWULQJ LQ
HYHU\ RFWDYH E\ RQH VHPLWRQH� 7KH SHGDOV DUH IRXQG DW WKH EDVH RI WKH KDUS DQG DUH
RSHUDWHG E\ WKH IHHW SURGXFLQJ VHYHQ DGGLWLRQDO SLWFKHV WR WKH VHYHQ SLWFKHV RI WKH
ފRSHQމ VWULQJV�� 7KHUHIRUH� HDFK VWULQJ FDQ SURGXFH XS WR WZR SLWFKHV�

7KH LQYHQWLRQ RI WKH ೩UVW KDUS ZLWK SHGDOV LV XVXDOO\ DWWULEXWHG WR -DFRE +RFKEUXFNHU
LQ *HUPDQ\ LQ ����� DV VWDWHG E\ KLV VRQ -RKDQQ %DSWLVW +RFKEUXFNHU� LQ WKH SUHIDFH
WR KLV 5HFXHLO Gކ$ULHWWHV�

DQW\$މ VRXYHQW HQWHQGX ¢ 3DULV TXHOTXކXQ VH ೪DWWHU Gކ¬WUH OކLQYHQWHXU
GH OD KDUSH S«GDOH� MH FURLV GHYRLU LFL� SRXU XQ SHX KXPLOLHU VRQ DPRXU
SURSRUH� DYDQ�FHU� TXކD\DQW «W« LQFRQQXH� MXVTXކHQ ����� HOOH IXW GDQV
FH WHPV O¢ LQYHQW«H SDU PRQ SHUH Q« HQ ����� HW PRUW HQ �ފ�����

7KH IDPRXV (QF\FORS«GLH RI 'HQLV 'LGHURW HQWLWOHV D WHFKQLFDO GUDZLQJ RI D KDUS
ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP DV DQ KDUSH RUJDQLV«H LQ KLV 5HFXHLO GH
3ODQFKHV RI ������ 7KLV GUDZLQJ� DQG DQRWKHU WKUHH WHFKQLFDO GUDZLQJV RI WKH SHGDO
PHFKDQLVP� FRPSOHPHQW WKH DUWLFOH ފDUSH+މ ZULWWHQ E\ 3ULQFH &DVLPLU 0LFKDHO
2JLQVNL� LQ 'LGHURWކV (QF\FORS«GLH� YROXPH HLJKW RI ������� 'DJPDU 'UR\VHQ�5HEHU
VXJJHVWV WKDW WKH DUWLFOH DQG GUDZLQJV FRXOG DOUHDG\ KDYH EHHQ SUHSDUHG E\ �����
7KH DXWKRU KDV LGHQWL೩HG WKDW WKH WH[W LQ 2JLQVNLކV DUWLFOH DQG WKH LQWURGXFWLRQ WR
3KLOLSSH�-DFTXHV 0H\HUކV0«WKRGH RI ���� LV LQ SODFHV LGHQWLFDO��� ,W LV WKH DXWKRUކV
RSLQLRQ WKDW ERWK WH[WV FRXOG GDWH IURP DV HDUO\ DV ����� ZKHQ 'LGHURW ೩UVW KHDUG
D SHGDO KDUS��� 7KH KDUS DUWLFOH VWDWHV WKDW WKH KDUS LV ފRUJDQLV«Hމ ZKHQ D KDUS

�6HH *ORVVDU\�
�-RKDQQ %DSWLVW +RFKEUXFNHU ������������ KDUSLVW DQG FRPSRVHU�
�-RKDQQ %DSWLVW +RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV FKRLVLHV DYHF GHV DFFRPSDJQHPHQWV GH KDUSH GRLJW«V

HW XQH SHWLWH JDPPH� RS� � �3DULV� >����@�� DYLQJ+މ RIWHQ KHDUG LQ 3DULV RI VRPHRQH ERDVWLQJ RI EHLQJ
WKH LQYHQWRU RI WKH SHGDO KDUS� , IHHO , PXVW KHUH� WR VXEGXH D OLWWOH KLV HJR� WKDW LW KDG EHHQ XQNQRZQ
XQWLO ����� ,W ZDV� LQ WKDW WLPH� LQYHQWHG E\ P\ IDWKHU ERUQ LQ ���� DQG GLHG LQ ފ�����
�'HQLV 'LGHURW DQG -HDQ /H 5RQG Gކ$OHPEHUW� 5HFXHLO GH SODQFKHV� VXU OHV VFLHQFHV� OHV DUWV OLEHUDX[�

HW OHV DUWV P«FKDQLTXHV� DYHF OHXU H[SOLFDWLRQ� 7RPH ��� 4XDWULªPH OLYUDLVRQ� ��� 3ODQFKHV �3DULV�
%ULDVVRQ� ������ /87+(5,(� 6HFRQGH VXLWH� 3ODQFKH ;,;�
�3ULQFH &DVLPLU 0LFKDHO 2JLQVNL ���������� RU ������ހ���� QREOHPDQ DQG KDUSLVW�
ފ�)53$+މ�� (QF\FORS«GLH RX 'LFWLRQQDLUH UDLVRQQ« GHV 6FLHQFHV� GHV $UWV HW GHV 0«WLHUV �3DULV�
%ULDVVRQ� ������ ���ހ�� 6HH $SSHQGL[ ,� VHFWLRQ ,�� IRU DUWLFOH DQG WUDQVODWLRQ� 3ODWHV DQG WH[W�
��3KLOLSSH�-DFTXHV 0H\HU� (VVDL VXU OD YUDLH PDQLªUH GH MRXHU GH /D +DUSH DYHF XQH 0«WKRGH GH
DFFRUGHUކ/ �3DULV� ������ ��ހ� 3KLOLSSH�-DFTXHV 0H\HU ������������ KDUSLVW DQG FRPSRVHU�
��'UR\VHQ�5HEHU� +DUIHQ� ��� 'HQLV 'LGHURW� /HWWUHV ¢ 6RSKLH 9ROODQG �3DULV� *DUQLHU� ������ ��ހ����
/HWWHU RI $XJXVW �� ����� DYDLVކMޓމ «W« LQYLW«� OD VHPDLQH SDVV«H� SDU OH FRPWH 2JLQVNL ¢ OކHQWHQGUH
MRXHU GH OD KDUSH� FH TXL VH ೩W KLHU HQ VHFUHW� QRXV Qކ«WLRQV TXH 0PH Gކ�SLQD\� OH FRPWH HW PRL� -H QH
FRQQDLVVDLV SRLQW FHW LQVWUXPHQW� HVWކ& XQ GHV SUHPLHUV TXH OHV KRPPHV RQW G½ LQYHQWHU� 5LHQ QކHVW SOXV
VLPSOH TXH GHV FRUGHV WHQGXHV HQWUH WURLV PRUFHDX[ GH ERLV� /H FRPWH HQMRX« GކXQH O«JªUHW« «WRQQDQWH�
,O QH ODLVVH SDV LPDJLQHU� SDU OކH[WU¬PH IDFLOLW« TXކLO D� TXކLO H[«FXWH OHV PRUFHDX[ OHV SOXV GL೨LFLOHV� /D
KDUSH PH SOD°W� HOOH HVW KDUPRQLHXVH� IRUWH� JDLH GDQV OHV GHVVXV� WULVWH HW P«ODQFROLTXH GDQV OH EDV�
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KDV SHGDOV DQG ZKHQ WKH FROXPQ RI WKH KDUS LV KROORZ� $ KROORZ FROXPQ FRQWDLQV
VHYHQ SHGDO URGV�� ZKLFK FRQQHFW WKH SHGDOV WR WKH PHFKDQLVP WKDW VKRUWHQV WKH
YLEUDWLQJ OHQJWK RI HDFK VWULQJ�

HW&މ LQVWUXPHQW �3O� GH /XWK� HVW FRPSRV« GH WURLV SDUWLHV SULQFLSDOHV�
�r� GކXQH FDLVVH $� IDLWH GH ERLV OHJHU HW VRQRUH� �r� GކXQ PRQWDQW
%� VROLGH TXDQG OD KDUSH HVW VLPSOH� PDLV FUHX[ TXDQG OD KDUSH HVW
RUJDQLV«Hޓ 2Q D UHP«GL« ¢ FHWWH LPSHUIHFWLRQ� HQ DMRXWDQW GHV S«GDOHV
¢ FHW LQVWUXPHQW� HW RQ GLW DORUV TXކLO HVW RUJDQLV«ފ���

'LGHURW GH೩QHV WKH ZRUG 2UJDQLVHU LQ YROXPH HOHYHQ RI WKH (QF\FORS«GLH� DOVR
SXEOLVKHG LQ ����� DV�

�5)1,6$*25މ Y� DFW� WHUPH G2ކUJDQLVWH� FކHVW XQLU XQH SHWLWH RUJXH ¢
XQ FODYHFLQ� RX ¢ TXHOTXH DXWUH LQVWUXPHQW VHPEODEOH� ¢ XQH «SLQHWWH�
SDU H[HPSOH� HQ VRUWH TXކHQ DEDLVVDQW OHV WRXFKHV GH FHW LQVWUXPHQW�
RQ IDVVH MRXHU OކRUJXH HQ P¬PH�WHPSVފ���

7KH LQVWUXPHQW GHVFULEHG LQ WKH ފ2UJDQLVHUމ DUWLFOH LV WKH FODYHFLQ RUJDQLV« RU
FODYLRUJDQ� D NH\ERDUG LQVWUXPHQW ZKLFK FRPELQHV D KDUSVLFKRUG DQG DQ RUJDQ�
DQ LQVWUXPHQW� ZLWK ERWK VWULQJV DQG SLSHV� ZKLFK KDV SHGDOV DW WKH EDVH RI WKH
LQVWUXPHQW WR RSHUDWH WKH EHOORZV RI WKH RUJDQ��� 2UJDQLVHU ZDV XVHG DV D PXVLFDO
WHUP DV HDUO\ DV ����� DV LQ WKH ೩UVW HGLWLRQ RI /H 'LFWLRQQDLUH GH Oކ$FDG«PLH
)UDQ©RLVH���

QREOH SDUWRXW� GX PRLQV VRXV OHV GRLJWV GX FRPWH� PDLV PRLQV SDWK«WLTXH TXH OD PDQGRUH� FކHVW SHXW�¬WUH
TXH OH FRPWH 2JLQVNL� MHXQH� EDGLQ� IRO¤WUH� QކD SDV HQFRUH OH JR½W GHV FKDQWV WHQGUHV HW WRXFKDQWV� HW
PDOKHXUHXVHPHQW FH VRQW OHV VHXOV TXL Pކ«PHXYHQW� PކDJLWHQW HW PކHQOªYHQW ¢ PRL�P¬PH� /H FRPWH
YLQW ¢ VHSW KHXUHV� ,O MRXD SRXU QRXV WURLV MXVTXކ¢ GL[ފ� ,ޓމ ZDV LQYLWHG WKH ZHHN EHIRUH E\ WKH &RXQW
2JLQVNL WR KHDU KLP SOD\ WKH KDUS� ZKDW ZDV GRQH \HVWHUGD\ LQ VHFUHW� ZH ZHUH RQO\ 0DGDPH Gކ�SLQD\�
WKH &RXQW DQG PH� , GLG QRW NQRZ WKLV LQVWUXPHQW� ,W PXVW KDYH EHHQ WKH ೩UVW >LQVWUXPHQW@ WKDW PHQ
KDYH LQYHQWHG� 1RWKLQJ LV VLPSOHU WKDQ VWULQJV VWUHWFKHG EHWZHHQ WKUHH SLHFHV RI ZRRG� 7KH &RXQW
SOD\HG ZLWK DVWRQLVKLQJ IDFLOLW\� 2QH FDQQRW LPDJLQH� E\ WKH H[WUHPH HDVH KH GHPRQVWUDWHV� WKDW KH
H[HFXWHV WKH PRVW GL೨LFXOW SLHFHV� 7KH KDUS SOHDVHV PH� LW LV KDUPRQLRXV� VWURQJ� FKHHUIXO LQ WRS UDQJH�
VDG DQG PHODQFKRO\ DW WKH ERWWRP� QREOH HYHU\ZKHUH� DW OHDVW XQGHU WKH ೩QJHUV RI WKH &RXQW� EXW OHVV
SRLJQDQW WKDQ WKH PDQGROLQ� LW PD\ EH WKDW WKH FRXQW 2JLQVNL� \RXQJ� SOD\IXO� KLJK�VSLULWHG� GRHV QRW
KDYH WKH WDVWH RI WHQGHU DQG WRXFKLQJ VRQJV� DQG XQIRUWXQDWHO\ WKH\ DUH WKH RQO\ WKDW PRYH PH� H[FLWH
DQG URXVH PH� 7KH &RXQW FDPH DW VHYHQ� +H SOD\HG IRU XV WKUHH XQWLO WHQފ�
��6HH *ORVVDU\�
ފ�)53$+މ�� ���ހ�� 7KLVމ LQVWUXPHQW �3O� GH /XWH� LV FRPSRVHG RI WKUHH PDLQ SDUWV� �� D ER[ $� PDGH
RI OLJKW DQG VRQRURXV ZRRG� �r� D SLOODU %� VROLG ZKHQ WKH KDUS LV VLPSOH EXW KROORZ ZKHQ WKH KDUS LV OLNH
DQ RUJDQޓ:H UHPHGLHG WKLV VKRUWFRPLQJ E\ DGGLQJ SHGDOV WR WKH LQVWUXPHQW� DQG WKHQ VDLG WKDW LW LV
PHFKDQLVHGފ� 7KH ZRUG ފVLPSOHމ LQ WKLV FRQWH[W UHIHUV WR DQ\ KDUS ZLWKRXW SHGDOV�
ފ�5)1,6$*25މ�� (QF\FORS«GLH RX 'LFWLRQQDLUH UDLVRQQ« GHV 6FLHQFHV� GHV $UWV HW GHV 0«WLHUV �3DULV�
%ULDVVRQ� ������ ���� $މ WHUP XVHG E\ RUJDQLVWV� LW XQLWHV D OLWWOH RUJDQ WR D KDUSVLFKRUG� RU WR VRPH
RWKHU VLPLODU LQVWUXPHQW� WR D VSLQHW� IRU H[DPSOH� VR WKDW ZKHQ WKH NH\V RI WKLV LQVWUXPHQW DUH ORZHUHG�
RQH FDQ SOD\ WKH RUJDQ DW WKH VDPH WLPHފ�
��)RU D PXVLFDO KLVWRU\ RI WKH WHUP VHH 'RQDOG +RZDUG %RDOFK DQG 3HWHU :LOOLDPV� ފ�ODYLRUJDQ&މ *URYH
0XVLF 2QOLQH �2[IRUG 8QLYHUVLW\ 3UHVV�� DFFHVVHG 6HSWHPEHU ��� ����� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�
FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF�������
��/H 'LFWLRQQDLUH GH Oކ$FDG«PLH )UDQ©RLVH �3DULV� &RLJQDUG� ������ ���� �)1,6$*25މ Y� DW� -RLQ
D VPDOO RUJDQ WR DQRWKHU PXVLFDO LQVWUXPHQW� KDUSVLFKRUG� VR WKDW ZKHQ ORZHULQJ WKH NH\V RI WKLV
LQVWUXPHQW RQ FDQ SOD\ WKH RUJDQ DW WKH VDPH WLPH� 2UJDQLVH D KDUSVLFKRUG� D VSLQHWފ�

http://www.oxfordmusiconline.com/subscriber/article/grove/music/05920
http://www.oxfordmusiconline.com/subscriber/article/grove/music/05920
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�5)1,6$*25މ Y� D� -RLQGUH XQH SHWLWH RUJXH ¢ XQ DXWUH LQVWUXPHQW
GH PXVLTXH� FODYHFLQ� HQ VRUWH TXކHQ DEDLVVDQW OHV WRXFKHV GH FHW
LQVWUXPHQW RQ IDVVH MRXHU OކRUJXH HQ P¬PH�WHPSV� 2UJDQLVHU XQ
FODYHVVLQ� XQH HVSLQHWWHފ�

7KH ZRUG RUJDQLV«H� ZKHQ XVHG WR GHVFULEH D KDUS ZLWK SHGDOV� SUREDEO\ RULJLQDWHV
IURP WKLV HDUOLHU H[LVWLQJ NH\ERDUG LQVWUXPHQW� WKH FODYHFLQ RUJDQLV«� 2WKHU
HLJKWHHQWK�FHQWXU\ LQVWUXPHQWV WKDW LQFOXGH WKH ZRUG RUJDQLV« LQ WKHLU QDPH DUH
WKH 9LHOOH ¢ URXH RUJDQLV«H� D KXUG\�JXUG\ FRPELQHG ZLWK RQH RU WZR UDQNV RI RUJDQ
SLSHV��� DQG WKH IRUWHSLDQR RUJDQLV«� D SLDQR FRPELQHG ZLWK DQ RUJDQ��� 7KH KDUSH
RUJDQLV«H ZDV QDWXUDOO\ QRW D FRPELQDWLRQ LQVWUXPHQW� OLNH WKH DERYH�PHQWLRQHG
LQVWUXPHQWV� +RZHYHU� VHHLQJ WKH SHGDOV RQ WKH QHZ W\SH RI KDUS UHPLQGHG 'LGHURW
DQG KLV FRQWHPSRUDULHV RI DQ RUJDQ�

(QF\FORSDHGLDV� KDUS WUHDWLVHV DQG MRXUQDOV DFURVV (XURSH LQ WKH HLJKWHHQWK FHQWXU\
GHVFULEHG WKH QHZ KDUSV LQ VHYHUDO ZD\V� 7KHVH LQFOXGHG %UHW�+DU೛H��� 7UHW�
+DU೛H�� DQG 3HGDO�+DUIH LQ *HUPDQ� KDUSH RUJDQLV«H�� DQG KDUSH ¢ S«GDOHV�� LQ
)UHQFK DQG SHGDOމ KDUSފ LQ (QJOLVK� 7KHVH WHUPV KLJKOLJKWHG WKH QHZ IHDWXUHV�
QDPHO\� WKH SHGDOV DQG WKH XVH RI WKH IHHW ZKLOH SOD\LQJ� ,Q (QJODQG� WKH ೩UVW
SHGDO KDUSV ZDV DOVR UHIHUUHG WR DV ފ�HUPDQ*މ RU UHQFK(މ 3HGDO +DUSVފ�� DV LW ZDV
FRQVLGHUHG DQ LPSRUWHG DQG H[RWLF IRUHLJQ LQVWUXPHQW DQG ZDV WKHUHIRUH GL೨HUHQW
IURP WKH ORFDOO\�NQRZQ:HOVK WULSOH�KDUSV DQG ,ULVK RU 6FRWWLVK PHGLHYDO ZLUH�VWUXQJ
KDUSV���

%HWZHHQ ���� DQG ����� (UDUG SDWHQWHG WKH GRXEOH�DFWLRQ SHGDO KDUS LQ 3DULV DQG
LQ /RQGRQ��� 7KLV KDUS KDV VHYHQ SHGDOV ZLWK D GRXEOH�DFWLRQ SHGDO PHFKDQLVP
ZKLFK DOWHUV WKH YLEUDWLQJ OHQJWK RI HDFK VWULQJ E\ WZR VHPLWRQHV��� +DUSV ZLWK
9LHOOHމ�� ¢ URXH RUJDQLV«Hފ� DFFHVVHG 0DUFK ��� ����� KWWS���FROOHFWLRQVGXPXVHH�SKLOKDUPRQLHGHSDULV�
IU�GRF�086((���������YLHOOH�D�URXH�RUJDQLVHH� +RZDUG 0D\HU %URZQ� LUD/މ 2UJDQL]]DWDފ� *URYH
0XVLF 2QOLQH� DFFHVVHG 6HSWHPEHU ��� ����� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�
JURYH�PXVLF�������
��&ODXGH %DOEDVWUH ������������ )UHQFK RUJDQLVW DQG FRPSRVHU LV DFFUHGLWHG ZLWK WKH LQYHQWLRQ RI WKH
IRUWHSLDQR RUJDQLV«� $ODQ &XUWLV� 0DU\ &\U� DQG %UXFH *XVWDIVRQ� �DOEDVWUH%މ &ODXGHފ� *URYH 0XVLF
2QOLQH� Q�G�� KWWS���ZZZ�R[IRUGPXVLFRQOLQH�FRP�VXEVFULEHU�DUWLFOH�JURYH�PXVLF������� 3LDQRމ RUJDQLV«ފ�
DFFHVVHG 0DUFK ��� ����� KWWS���FROOHFWLRQVGXPXVHH�SKLOKDUPRQLHGHSDULV�IU�GRF�086((���������
SLDQR�RUJDQLVH� -RKDQQ 6HEDVWLDQ %DFK HW DO�� 5HFXHLOމ GH SLªFHV GH FODYHFLQ HW GH IRUWH SLDQR RUJDQLV«
SDU GL೨«UHQV DXWKHXUVފ� DFFHVVHG -XQH ��� ����� KWWS���FDWDORJXH�EQI�IU�DUN��������FE����������
��-RKDQQ *RWWIULHG :DOWKHU� 0XVLNDOLVFKHV /H[LNRQ� ����� ����
ފ�LHQ:މ�� 1HXH =HLWXQJHQ YRQ JHOHKUWHQ 6DFKHQ� 'HFHPEHU �� ����� ���� 7UHW�+DU೛H� DV IRXQG
LQ WKLV QHZVSDSHU DUWLFOH LV PLVVSHOW DV 7UHW�KDUSIH LQ :ROI� �ފRFKEUXFNHU+މ ��� DQG FRQWLQXHV WR
EH PLVTXRWHG WRGD\� 6HH ފ�[RQIHUHQ.މ 7DJH $OWHU 0XVLN $P %RGHQVHH� DFFHVVHG 0DUFK ��� �����
KWWS���DOWH�PXVLN�DP�ERGHQVHH�FRP�NRQIHUHQ]����
ފ�)53$+މ�� ���ހ��
��3KLOLSSH�-DFTXHV 0H\HU� 1RXYHOOH P«WKRGH SRXU DSUHQGUH D MRXHU GH OD +DUSH DYHF OD PDQLªUH GH
OކDFFRUGHU� RS� � �3DULV� %RXLQ� ������ ��
7KHމ�� (XURSHDQ 0DJD]LQH DQG /RQGRQ 5HYLHZފ� ����� ���� *LDFRPR *RWLIUHGR )HUUDUL� 7KUHH *UDQG
6RQDWDV IRU WKH )UHQFK 3HGDO +DUSH� ZLWK DQ $FFRPSDQLPHQW RI D 9LROLQ 	 9LRORQFHOOR� RS� �� �/RQGRQ�
%LUFKDOO� ������
��6HH &KDSWHU � IRU VXUYH\ RI KLVWRULFDO KDUSV�
��)RU DQ LQ�GHSWK UHYLHZ RI (UDUGކV LQYHQWLRQV� SDWHQWV DQG KDUS PDQXIDFWXULQJ VHH $GHOVRQ HW DO��
+LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS� �����ހ��
��6HH &KDSWHU ��

http://collectionsdumusee.philharmoniedeparis.fr/doc/MUSEE/0161775/vielle-a-roue-organisee
http://collectionsdumusee.philharmoniedeparis.fr/doc/MUSEE/0161775/vielle-a-roue-organisee
http://www.oxfordmusiconline.com/subscriber/article/grove/music/16746
http://www.oxfordmusiconline.com/subscriber/article/grove/music/16746
http://www.oxfordmusiconline.com/subscriber/article/grove/music/01843
http://collectionsdumusee.philharmoniedeparis.fr/doc/MUSEE/0158183/piano-organise
http://collectionsdumusee.philharmoniedeparis.fr/doc/MUSEE/0158183/piano-organise
http://catalogue.bnf.fr/ark:/12148/cb433602513
http://alte-musik-am-bodensee.com/konferenz-2/
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VLQJOH�DFWLRQ SHGDO PHFKDQLVPV FRQWLQXHG WR EH PDQXIDFWXUHG LQ WKH ����V� VR WKH
WZR W\SHV RI SHGDOV KDUSV FR�H[LVWHG��� 7KH QHZ W\SH RI KDUS ZDV UHIHUUHG WR DV
(UDUGކV SHGDO KDUS� KDUSH ¢ GRXEOH PRXYHPHQW RU GRXEOH�DFWLRQ SHGDO KDUS ZKLOH
WKH ROGHU SHGDO KDUS ZDV UHIHUUHG WR DV KDUSH ¢ VLPSOH PRXYHPHQW� KDUSH RUGLQDLUH�
KDUSH VLPSOH��� VLQJOHމ DFWLRQ KDUSފ��� RU FRPPRQމ KDUSފ��� $V WKH GRXEOH�DFWLRQ
SHGDO KDUS EHFDPH WKH VWDQGDUGLVHG SHGDO KDUS� WKH ROGHU WHUPV IHOO RXW RI XVH�

$IWHU WKH LQYHQWLRQ RI WKH GRXEOH�DFWLRQ SHGDO KDUS E\ (UDUG� WKH ROGHU SHGDO KDUSV
ZHUH FULWLFLVHG GXH WR WKH LPSHUIHFWLRQމ RI WKH LQVWUXPHQW DV WR PRGXODWLRQފ���

7KHމ GRXEOH DFWLRQ KDUS KDV YHU\ JUHDW DGYDQWDJHV RYHU WKH
VLQJOHޓ�LQVWHDG RI WKLUWHHQ VFDOHV �HLJKW PDMRU DQG ೩YH PLQRU��
SUDFWLFDEOH XSRQ WKH VLQJOH DFWLRQ KDUS� WKH GRXEOH DFWLRQ SRVVHVVHV
WZHQW\�VHYHQ FRPSOHWH� �೜IWHHQ PDMRU DQG WZHOYH PLQRU��ޓ 7KH GRXEOH
DFWLRQ KDUS ޓ SRVVHVVHV WZHQW\ RQH VRXQGV LQ WKH RFWDYH� LQVWHDG RI
WZHOYH DV NH\HG LQVWUXPHQWV���

,Q WKLV VWDWHPHQW WKH GRXEOH�DFWLRQ SHGDO KDUS� ZKLFK FDQ SOD\ LQ WZHQW\�VHYHQ NH\V
DQG KDV WZHQW\�RQH DYDLODEOH SLWFKHV LQ DQ RFWDYH� LV FRPSDUHG WR WKH WKLUWHHQ NH\V
SRVVLEOH RQ WKH HDUOLHU SHGDO KDUS DQG WKH WZHOYH SLWFKHV RQ WKH SLDQR� 7KH IRXUWHHQ
SRVVLEOH SLWFKHV RQ WKH ROGHU SHGDO KDUS DUH QRW HYHQ PHQWLRQHG� +RZHYHU� ZKHUH
D NH\ERDUG LQVWUXPHQW FDQ WKHRUHWLFDOO\ SOD\ DOO WZHOYH QRWHV WRJHWKHU� ERWK SHGDOV
KDUSV VWLOO KDYH RQO\ VHYHQ VWULQJV WR WKH RFWDYH� VR QR PRUH WKDQ VHYHQ QRWHV FDQ EH
SOXFNHG DW WKH VDPH WLPH��� (YHQ ZLWK DOO RI (UDUGކV PHFKDQLFDO PRGL೩FDWLRQV DQG
LQYHQWLRQV� WKH QHZ LQVWUXPHQW ZDV QRW IXOO\ H[SORLWHG LQ FRPSRVLWLRQV IRU GXULQJ
WKH VXFFHVVLYH GHFDGHV� 7KH KDUS UHSHUWRLUH GLG QRW DGYDQFH ZLWK WKH LQYHQWLRQ RI

��7KH ODVW PDLQ PDNHUV RI KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP LQ 3DULV LQFOXGH WKH 1DGHUPDQ
IDPLO\� -HDQ�+HQUL ������������ �-HDQ��)UDQ©RLV�-RVHSK ������������ +HQUL�3DVFDO ����������� DQG
WKH &KDLOORW IDPLO\� $QWRLQH �G� FLUFD ������ 3LHUUH �G������� (WLHQQH�6WHSKDQ� 7KH $QQXDLUH J«Q«UDO
GX FRPPHUFH� GH OކLQGXVWULH� GH OD PDJLVWUDWXUH HW GH OކDGPLQLVWUDWLRQ �3DULV� 'LGRW� ������ ���� OLVWV
(WLHQQH &KDLOORW DV D KDUS EXLOGHU� 2WKHU EXLOGHUV OLVWHG DUH 3LHUUH (UDUG ������������ ZKR ZDV PDNLQJ
VROHO\ GRXEOH�DFWLRQ SHGDO KDUSV E\ WKLV WLPH� 7KH 3OH\HO FRPSDQ\ LV OLVWHG EXW WKH\ RQO\ FRQVWUXFWHG
GRXEOH�DFWLRQ SHGDO KDUSV� /RXLV -RVHSK 'RPHQ\� *DPEDUR DQG 3RLURW DUH DOVR OLVWHG� 'RPHQ\ PDGH
ERWK W\SHV RI SHGDO KDUSV� 6HH &RQVWDQW 3LHUUH� /HV IDFWHXUV GކLQVWUXPHQWV GH PXVLTXH� OHV OXWKLHUV HW
OD IDFWXUH LQVWUXPHQWDOH �(� 6DJRW� ������ ����
��7KH WHUP KDUSH VLPSOH KDV EHHQ XVHG LQ VHYHUDO GL೨HUHQW VLWXDWLRQV WR PHDQ GL೨HUHQW W\SHV RI KDUSV�
,W ZDV XVHG LQ WKH HLJKWHHQWK FHQWXU\ WR UHIHU WR DQ\ VRUW RI KDUS ZLWKRXW D SHGDO PHFKDQLVP� ,Q WKH
VHYHQWHHQWK FHQWXU\ WKH WHUP HPHLQH*މ (LQIDFKHKDU೨ފ �೩J� ���� UHIHUUHG WR WKH 5HQDLVVDQFH VLQJOH�
URZHG KDUS� ZKLOH URVVGRSSHO*މ +DU೨Hފ UHIHUUHG WR VRPH VRUW RI FKURPDWLF PXOWL�URZHG %DURTXH KDUS�
6HH 0LFKDHO 3UDHWRULXV� 6\QWDJPD 0XVLFXP� WRPXV VHFXQGXV� 'H RUJDQRJUDSKLD� �QG HG� �:ROIHQE¾WWHO�
������ ��� 0LFKDHO 3UDHWRULXV ������������ *HUPDQ FRPSRVHU� WKHRULVW DQG RUJDQLVW� +DUSH VLPSOH LV DQ
H[DPSOH RI D WHUP WKDW KDV FKDQJHG LWV PHDQLQJ WKURXJKRXW WKH FRXUVH RI KLVWRU\ EXW LQYDULDEO\ UHIHUV
WR DQ ROGHU RXWPRGHG W\SH RI KDUS�
��3LHUUH (UDUG� 7KH +DUS LQ ,WV 3UHVHQW ,PSURYHG 6WDWH &RPSDUHG ZLWK WKH 2ULJLQDO 3HGDO +DUS
�/RQGRQ� ������ ��
��1LFRODV�&KDUOHV %RFKVD� $ 1HZ DQG ,PSURYHG 0HWKRG RI ,QVWUXFWLRQ IRU WKH +DUS �/RQGRQ� &KDSSHOO
	 &R�� ������ LLL�
��(UDUG� 7KH +DUS� ��
��,ELG�� ���
��7KH RQO\ KDUS WKDW FDQ WKHRUHWLFDOO\ SOD\ WZHOYH QRWHV WRJHWKHU LV WKH 6SDQLVK %DURTXH DUSD GH GRV
RUGHQHV� LI ZH KDG WZHOYH ೩QJHUV DW RXU GLVSRVLWLRQ�
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D QHZ W\SH RI KDUS DQG PRVW KDUS SLHFHV ZULWWHQ XS WR ���� DUH VWLOO SOD\DEOH RQ D
KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP��� %\ ����� GRXEOH�DFWLRQ SHGDO KDUSV
DUH FOHDUO\ WKH EHQFKPDUN SHGDO KDUSV���

5H�LQWURGXFLQJ WKH WHUP KDUSH RUJDQLV«H

7RGD\ D KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP LV UHIHUUHG WR DV D KDUSH ¢ VLPSOH
PRXYHPHQW LQ )UHQFK� (LQIDFKSHGDOKDUIH LQ *HUPDQ� VLQJOH�DFWLRQ SHGDO KDUS�� LQ
(QJOLVK� DUSDމ D PRYLPHQWR VHPSOLFHފ LQ ,WDOLDQ DQG DUSDމ GH SHGDO GH PRYLPLHQWR
VLPSOHފ LQ 6SDQLVK� 7KHVH WHUPV SRVW�GDWH WKH LQYHQWLRQ RI WKH KDUSH RUJDQLV«H DQG
GH೩QH LW LQ WHUPV RI WKH ODWHU GRXEOH�DFWLRQ SHGDO KDUS�

7KH DXWKRU SURSRVHV WR UH�LQWURGXFH 'LGHURWކV WHUP� KDUSH RUJDQLV«H� ZKHQ UHIHUULQJ
WR HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ KDUSV ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP�
DV DQ DUWLVWLF WHUP ZKHQ WKH DXWKRU SHUIRUPV��� %HIRUH LQWURGXFLQJ WKH UHDVRQV IRU
XVLQJ WKLV WHUP� D VKRUW WLPHOLQH RI WKH KLVWRU\ RI WKH ೩UVW W\SHV RI SHGDO KDUSV LV
JLYHQ EHORZ�

7LPHOLQH RI WKH SHGDO KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP
� ����� -DFRE +RFKEUXFNHU LV DFFUHGLWHG ZLWK WKH LQYHQWLRQ RI WKH SHGDO KDUS� 7KLV
LV GRFXPHQWHG E\ RQH VLQJOH VRXUFH ZULWWHQ E\ KLV VRQ��� 1R LQVWUXPHQW RU SHGDO
KDUS PXVLF KDV EHHQ LGHQWL೩HG IURP WKLV GDWH�
� ����� (DUOLHVW NQRZQ SHGDO KDUS ZLWK D KDQGZULWWHQ ODEHO���

� ����� (DUOLHVW PHQWLRQ RI D SHGDO KDUS LQ D FRQFHUW UHYLHZ���

� ����� )LUVW KDUS SHUIRUPDQFH DW WKH RQFHUW&މ 6SLULWXHOފ VHDVRQ LQ 3DULV���

� ����� 0DUFK ��� 6HFRQG KDUS SHUIRUPDQFH DW WKH RQFHUW&މ 6SLULWXHOފ VHDVRQ LQ

��)XUWKHU VWXG\ LV QHFHVVDU\ WR LGHQWLI\ ZKHQ WKH ೩UVW ZRUN� RULJLQDOO\ ZULWWHQ IRU KDUS� ZDV FRPSRVHG
WKDW LV XQSOD\DEOH RQ D KDUS ZLWK D VLQJOH�DFWLRQ SHGDO PHFKDQLVP� EXW WKLV LV EH\RQG WKH VFRSH RI WKLV
WKHVLV�
��6HH VHFWLRQ ����� IRU IXUWKHU LQIRUPDWLRQ�
��'UR\VHQ�5HEHU� +DUIHQ� ���� VLQJOHމ DFWLRQ �SHGDO��KDUSފ�
��7KH ZRUG LVފKDUSމ XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ
SHGDO PHFKDQLVP�
��+RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV� 6HH WKLV �ފQWURGXFWLRQ,މ IRRWQRWH ��
��.XQVWKLVWRULVFKHV 0XVHXP 9LHQQD� 6$0 ���� SHGDO KDUS E\ +RFKEUXFNHU� 1R GHWDLOHG VWXG\ RI WKLV
KDUS H[LVWV WR YHULI\ WKH ���� GDWH� +RZHYHU� DQRWKHU +RFKEUXFNHU KDUS KDV EHHQ GDWHG ����� 6HH
VHFWLRQ ��������
ފ�LHQ:މ�� ����
0HUFXUHމ�� GH )UDQFHފ� -XQH ����� ���� /H FRQFHUW 6SLULWXHO� H[HFXW«DX /RXYUH OH MRXU GH OD )HWH GH
OD 3HQWHFRWH� ��PDL� DFRPPHQF« SDU XQ &RQFHUWR0ޓ� *HRS೨H� $OOHPDQG� D MRX« GH OD +DUSH� 	D «W«
IRUW DSSODXGL� 7KHމ RQFHUW&ޅ 6SLULWXHOކ� H[HFXWHG DW WKH /RXYUH RQ WKH GD\ RI WKH )HDVW RI 3HQWHFRVW� 0D\
��� EHJDQ ZLWK D &RQFHUWR0ޓU *HRS೨H� *HUPDQ� SOD\HG WKH KDUS� DQG ZDV ORXGO\ DSSODXGHGފ� *HRUJ
$GDP *RHSIHUW �F� �����F� ������ *HUPDQ KDUSLVW� 0HUFXUHމ GH )UDQFHފ� ���� 'DJPDU 'UR\VHQ�5HEHU�
HU'މ 3URWRW\S ކDUIH+ޅ LQ 3DULV GHU ����HU XQG ����HU -DKUH� =X 7H[WHQ XQG .XSIHUVWLFKHQ LQ 'LGHURWV
(QF\FORS«GLHފ� LQ 0XVLNZLVVHQVFKDIW ]ZLVFKHQ .XQVW� �VWKHWLN XQG ([SHULPHQW� )HVWVFKULIW +HOJD GH OD
0RWWH�+DEHU ]XP ��� *HEXUWVWDJ� E\ 5HLQKDUG .RSLH] �:¾U]EXUJ� .¸QLJVKDXVHQ 	 1HXPDQQ� ������
���� ,W LV XVXDOO\ DVVXPHG WKDW KH SHUIRUPHG RQ D SHGDO KDUS� DV UHSRUWHG E\ KLV SXSLO 0DGDPH GH
*HQOLV� 6W«SKDQLH )«OLFLW« GH *HQOLV� 1RXYHOOH P«WKRGH SRXU DSSUHQGUH ¢ MRXHU GH OD KDUSH HQ PRLQV GH
VL[ PRLV GH OH©RQV �3DULV� 'XKDQ� ������ ��
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3DULV� +RFKEUXFNHU SOD\HG LQ 0DUFK� 0D\� DQG D -XO\ SHUIRUPDQFH ZDV FDQFHOOHG�
7KHUH LV QR HYLGHQFH RI RWKHU KDUS SHUIRUPDQFHV EHWZHHQ ������������

� ����� )LUVW SXEOLFDWLRQV IRU SHGDO KDUS LQ 3DULV���

� ����� 3ULYDWH FRQFHUW E\ 3ULQFH &DVLPLU 0LFKDHO 2JLQVNL���

� ����� )LUVW SHGDO KDUSV DGYHUWLVHG IRU VDOH E\ 6DORPRQ���

� ����� (UDUG SDWHQWHG WKH GRXEOH�DFWLRQ SHGDO PHFKDQLVP���

7KLV WLPHOLQH VKRZV WKH LPSRUWDQW GDWHV DURXQG WKH ೩UVW SURGXFWLRQV RI VLQJOH�DFWLRQ
SHGDO KDUSV� SHUIRUPDQFHV� SOD\HUV DQG UHSHUWRLUH� ,I SHGDOV KDUSV ZHUH LQYHQWHG
IURP ������� VDGO\ QR LQVWUXPHQW QRU SHGDO KDUS UHSHUWRLUH H[LVWV IURP WKLV WLPH�
7KH HDUOLHVW GDWHG SHGDO KDUS �GDWHG ����� KDV VWLOO QRW EHHQ UHVHDUFKHG LQ GHWDLO
DQG QR UHSHUWRLUH VSHFL೩FDOO\ ZULWWHQ IRU D SHGDO KDUS HYHQ IURP WKLV WLPH KDV EHHQ
LGHQWL೩HG� /LNHZLVH� QR RULJLQDO KDUS PXVLF H[LVWV IURP WKH VDPH WLPH DV WKH ೩UVW
SHGDO KDUS SHUIRUPDQFHV RI WKH ೩UVW KDOI RI WKH HLJKWHHQWK FHQWXU\ ��������������

7KHVH DUHDV RI UHVHDUFK� ZKLFK FRXOG OLQN WKH LQYHQWLRQ DQG PDQXIDFWXUH RI HDUO\
SHGDO KDUSV ZLWK SHUIRUPDQFHV� SOD\HUV DQG UHSHUWRLUH DUH VWLOO RSHQ WR UHVHDUFK���

8QWLO IXUWKHU UHVHDUFK LV FDUULHG RXW� WKH KDUSH RUJDQLV«H� ZLWK UHVSHFW WR LWV
SURGXFWLRQ� SHUIRUPDQFHV� SOD\HUV DQG UHSHUWRLUH DSSHDUV WR KDYH ೪RXULVKHG LQ
3DULV IURP DURXQG ������� 7KLV GDWH FRLQFLGHV ZLWK WKH DERYH�PHQWLRQHG SULPDU\
VRXUFHV LQFOXGLQJ WKH ೩UVW OXWKLHUV� SOD\HUV DQG SHUIRUPDQFHV� DQG PRVW LPSRUWDQWO\�
WKH ೩UVW SXEOLVKHG PXVLFDO VRXUFHV� 7KH KDUS H[SORGHV RQWR WKH PXVLFDO VFHQH DV
0HUFXUHމ�� GH )UDQFHފ� -XO\ ����� ���� KWWS���UHDGHU�GLJLWDOH�VDPPOXQJHQ�GH�GH�IV��REMHFW�GLVSOD\�
EVE��������B������KWPO"FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH��&GHVFHQGLQJ	FRQWH[W5RZV ��	
FRQWH[W KDUSH� 0HUFXUHމ GH )UDQFHފ� -XQH ����� ���ހ��� KWWS���UHDGHU�GLJLWDOH�VDPPOXQJHQ�GH�GH�
IV��REMHFW�GLVSOD\�EVE��������B������KWPO"FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH��&GHVFHQGLQJ	
FRQWH[W5RZV ��	FRQWH[W KDUSH� 0HUFXUHމ GH )UDQFHފ� 0D\ ����� ����
��3HWLOOLRW� 5HFXHLO GކDLUV FKRLVLV DYHF DFFRPSDJQHPHQW GH JXLWDUUH HW GH KDUSH �3DULV� ������ 0HUFXUHމ
GH )UDQFHފ� $SULO ����� VHFRQG YROXPH HGLWLRQ� ���ހ��� KWWS���UHDGHU�GLJLWDOH�VDPPOXQJHQ�GH�GH�IV��
REMHFW�GLVSOD\�EVE��������B������KWPO"FRQWH[W7\SH VFDQ	FRQWH[W6RUW VFRUH��&GHVFHQGLQJ	
FRQWH[W5RZV ��	FRQWH[W KDUSH� UHIHUULQJ WR 3HWLOOLRW� LOކTXމ Qކ\ D SRLQW HQFRUH GH 0XVLTXH LPSULP«H
SRXU OD KDUSHފ� WKHUH KDYH QRW EHHQ XS WR WKLV WLPH DQ\ PXVLFމ SXEOLVKHG IRU WKH KDUSފ� 0� /H FKHYDOLHU
Gކ+HUEDLQ� 5HFXHLO Gކ$ULHWWHV 	 &KDQVRQV DYHF DFF JXLWWDUH� FODYHFLQ� KDUSH 	 YLRORQ �3DULV� ������
6LPRQ� 6HFRQG 5HFXHLO� DYHF DFFRPSDJQHPHQV GH *XLWWDUH 	 GH +DUSH �3DULV� ������
��'LGHURW� /HWWUHV ¢ 6RSKLH 9ROODQG� ��ހ���� /HWWHU RI $XJXVW �� �����
0HUFXUHމ�� GH )UDQFHފ� ��� HWWH&މ H[FHOOHQWH KDUSH� HVW IDLUH SDU OH VLHXU 6DORPRQފ� WKLVމ H[FHOOHQW
KDUS ZDV PDGH E\ 0U 6DORPRQފ� ���� LV TXRWHG DV WKH HDUOLHVW HYLGHQFH RI KDUS PDQXIDFWXUH LQ 6\OYHWWH
0LOOLRW� 'RFXPHQWV LQ«GLWV VXU OHV OXWKLHUV SDULVLHQV GX ;9,,,H VLªFOH �6RFL«W« IUDQ©DLVH GH PXVLFRORJLH�
������
QVWUXPHQWV�&HQWUH,މ�� (UDUG ,QYHQWDLUHފ� DFFHVVHG 0DUFK ��� ����� KWWS���ZZZ�VHEDVWLHQHUDUG�RUJ�
GRFV�&HQWUH(UDUG,QYHQWDLUH*(3�����SGI� '��������������
��+RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV� 6HH ,QWURGXFWLRQ� IRRWQRWH ��
��6W«SKDQLH�)«OLFLW« GH *HQOLV� 1RXYHOOH P«WKRGH SRXU DSSUHQGUH ¢ MRXHU GH OD KDUSH HQ PRLQV GH
� PRLV� �QG «G� �3DULV� 'XKDQ� Q�G��� �� 'H *HQOLV ZULWHV WKDW GXH WR WKH ODFN RI VSHFL೩F KDUS PXVLF�
KDUSLVWV SOD\HG KDUSVLFKRUG PXVLF�
��$ QHZ UHVHDUFK SURMHFW� OHG E\ 'U� 3DQDJLRWLV 3RXORSRXORV IURP 0DUFK �����$XJXVW ����� HQWLWOHG $މ
&UHDWLYH 7ULDQJOH RI 0HFKDQLFV� $FRXVWLFV DQG $HVWKHWLFV� 7KH (DUO\ 3HGDO +DUS ����������� DV D 6\PERO
RI ,QQRYDWLYH 7UDQVIRUPDWLRQފ LV WDNLQJ SODFH DW WKH 'HXWVFKHV 0XVHXP� 0XQLFK� 7KLV UHVHDUFK ZLOO QRW
LQYHVWLJDWHމ VR PXFK WKH SHUIRUPDQFH DVSHFWV RI WKH SHGDO KDUS� EXW PRVWO\ IRFXV RQ WKH RUJDQRORJ\ DQG
KLVWRU\ RI WKH LQVWUXPHQW EHWZHHQ ���� DQG �ފ���� 3ULYDWH HPDLO FRUUHVSRQGHQFH� -XQH �� �����
��'UR\VHQ�5HEHU� 3URWRW\Sމ �ކފDUIH+ޅ ���� 6KH SODFHV WKH SURGXFWLRQ RI KDUSV LQ 3DULV DV HDUO\ DV ����
DQG WKH SUHVHQW DXWKRU ZRXOG KRSH WKDW� ZLWK IXUWKHU UHVHDUFK� WKLV HDUOLHU GDWH FRXOG EH MXVWL೩HG ZLWK
SULPDU\ VRXUFH PDWHULDO�

http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407227_00196.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407227_00196.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407227_00196.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407226_00086.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407226_00086.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407226_00086.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407224_00211.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407224_00211.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10407224_00211.html?contextType=scan&contextSort=score%2Cdescending&contextRows=10&context=harpe
http://www.sebastienerard.org/docs/CentreErardInventaireGEP2014.pdf
http://www.sebastienerard.org/docs/CentreErardInventaireGEP2014.pdf
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VWDWHG LQ WKH RIWHQ TXRWHG OHWWHU IURP &KDUOHV�6LPRQ )DYDUW WR WKH &RXQW 'XUD]]R
RQ 0D\ �� �����

ODމ KDUSH HVW DXMRXUGކKXL OކLQVWUXPHQW ¢ OD PRGH� WRXWHV QRV GDPHV RQW
OD IXUHXU GކHQ MRXHUފ���

'LGHURWކV WHUP� KDUSH RUJDQLV«H LV IURP WKH H[DFW WLPH DV WKH EHJLQQLQJ RI WKH SHGDO
KDUSކV VXFFHVV LQ 3DULV� 7KH WHUP KDUSH RUJDQLV«H ZDV XVHG LQ WZR FRQFHUW UHYLHZV
RI -HDQ�%DSWLVW .UXPSKROW]��� 2Q 2FWREHU �� ����� .UXPSKROW] SOD\HG LQ 9LHQQD RQ
D YHUIHUWLJHQމ +DUIHފ DQG WKHQ RQ D KDUSHމ RUJDQLV«Hފ LQ /HLS]LJ LQ �������

3ULRU WR ����� D KDUS ZLWK SHGDOV ZDV FRQVLGHUHG D QRYHOW\� DV HDUOLHU KDUSV GLG
QRW KDYH SHGDOV DQG WKH IHHW KDG QR UROH LQ PXVLF�PDNLQJ IRU D KDUSLVW� , KDYH
DOVR H[SHULHQFHG WKLV QHZQHVV� ZKLOH UH�HYDOXDWLQJ KRZ , SOD\ WKH KDUS� , KDYH
SOD\HG VLQJOH� DQG PXOWL�URZHG KDUSV RI WKH PHGLHYDO WR WKH %DURTXH HSRFKV IRU
RYHU WZHQW\ \HDUV� )URP WKLV H[SHULHQFH� WZR IXQGDPHQWDO DVSHFWV FRPH WR WKH IRUH
ZKHQ , SOD\� 7KH ೩UVW LV WKDW WKH SHGDO DFWLRQ FUHDWHV PRUH WKDQ KDOI RI WKH QRWHV
RQ WKH KDUS� PDNLQJ WKH ZRUN RI WKH KDUSLVWކV IHHW KLJKO\ LPSRUWDQW� 0\ VHFRQG
REVHUYDWLRQ LV KRZ , DSSURDFK D KDUS ZKHUH HDFK VWULQJ UHVXOWV LQ WZR SLWFKHV��� ,
IHHO WKDW , DP XVLQJ D PDFKLQH� DOEHLW D IUDJLOH PDFKLQH� ZKHUH QRW RQO\ P\ KDQGV
EXW DOVR P\ IHHW PRYH KDUPRQLRXVO\ ZLWK D FRPPRQ PXVLFDO JHVWXUH�

7KH VLQJOH�DFWLRQ KDUS LV DQ LQYHQWLRQ RI WKH (QOLJKWHQPHQW� D WLPH RI QHZ UHOLJLRXV
DQG SKLORVRSKLFDO OLEHUWLHV� EXW DOVR PXVLFDO RQHV� 7KH DGYDQWDJH RI KDUSV ZLWK
SHGDOV LV WKH IDFW WKDW ERWK KDQGV DUH IUHH�� WR SOD\ DOO WKH WLPH� UDWKHU WKDQ WKH
SOD\LQJ SUDFWLFHV RQ HDUOLHU VLQJOH�URZHG KDUSV ZKHUH FKURPDWLFV ZHUH DFKLHYHG
HLWKHU E\ UH�WXQLQJ� VWRSSLQJ WKH VWULQJV DW WKH QHFN ZLWK RQH KDQG� RU E\ PDQXDOO\
PRYLQJ KRRNV��� 7KH QHZ VROXWLRQ ZDV WR HPSOR\ WKH IHHW LQ PDNLQJ WKH DGGLWLRQDO
QRWHV WKDW DUH QRW SDUW RI WKH RSHQ VWULQJV RQ WKH KDUS� +RZHYHU� P\ H[SHULHQFH LV
WKDW WKH SHGDOV KDYH QRW OLEHUDWHG P\ KDQGV EXW UDWKHU HQJDJHG P\ IHHW WR PDNH
PXVLF WRR� 7KHQ� PRYLQJ SHGDOV EHFRPHV OLNH D GDQFH�

7KH ZRUG RUJDQLV«H KHOSV PH WR UHPHPEHU WKLV GDQFH� ,W DVVLVWV PH DV D SHUIRUPHU
WRGD\� WR SXW P\VHOI LQ D KLVWRULFDO FRQWH[W ZKHQ , SOD\ PXVLF RI WKH ODWH HLJKWHHQWK
FHQWXU\ DQG EHJLQQLQJ RI WKH QLQHWHHQWK FHQWXU\� , DP QRW PHUHO\ SOD\LQJ D SHGDO
KDUS� EXW RQH ZLWK LWV RZQ WHFKQLTXH� UHSHUWRLUH DQG VRXQG�ZRUOG�
��&KDUOHV�6LPRQ )DYDUW� 0«PRLUHV HW FRUUHVSRQGDQFH OLWW«UDLUHV� GUDPDWLTXHV HW DQHFGRWLTXHV� GH &�
6� )DYDUW� HG� +HQUL )UDQ©RLV 'XPRODUG� YRO� � �/� &ROOLQ� ������ ���� &KDUOHV�6LPRQ )DYDUW ������������
)UHQFK OLEUHWWLVW� SOD\ZULJKW� FRPSRVHU DQG LPSUHVDULR�
��-HDQ�%DSWLVW .UXPSKROW] ������������ %RKHPLDQ KDUSLVW� FRPSRVHU� WHDFKHU DQG LQVWUXPHQW
LQQRYDWRU�
��%OXPDXHU $ORLV DQG -RKDQQ &KULVWLDQ +HUFKHQKDKQ� �.�.މ DOOHUJ� SULYLO� 5HDO]HLWXQJ GHU
:LVVHQVFKDIWHQ XQG .¾QVWHފ� ����� 1R� ��� ���� U+މ .UXPEKRO] DXV %¸KHLP DXI HLQHU DXI EHVRQGHUH
$UW LQ 3DULV YHUIHUWLJHQ +DUIHފ K¸UHQ OLHVV LQމ HLQHP 6RQDWH PLW 9LROLQ� %DVV� XQG +RUQ EHJOHLWHWފ� 0DULH�
)UDQ©RLVH 7KLHUQHVVH� D/މ +DUSH ¢ 3DULV DX ;9,,,H VLªFOH� -HDQ %DSWLVWH .UXPSKROW]� VD SHUVRQQDOLW«� VD
YLH� VRQ RHXYUHފ �7KªVH GX GRFWRUDW� 8QLYHUVLW« GX /LªJH� ������ .UXPSKROW] FRQFHUW LQ ���� LQ /HLS]LJ�
��%DURTXH PXOWL�URZHG KDUSV KDYH DW OHDVW RQH VWULQJ DQG VRPHWLPHV WZR VWULQJV IRU VHYHUDO QRWHV
LQ WKH RFWDYH� 7KH ,WDOLDQ %DURTXH DUSD GRSSLD DFWXDOO\ KDV WZHQW\�RQH VWULQJV LQ HYHU\ RFWDYH� 6HH
VHFWLRQ ������
��'UR\VHQ�5HEHU� +DUIHQ� ���
��6HH VHFWLRQ ������
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5HVHDUFK TXHVWLRQ

, SXUFKDVHG D KDUS EXLOW E\ -DFRE (UDW RI /RQGRQ �QR� ���� EXLOW DURXQG �����
LQ ������� 0\ SHGDO WHFKQLTXH ZDV RQH RI D PRGHUQ SHGDO KDUSLVW� EDVHG RQ WZR
XQGHUO\LQJ SULQFLSOHV�

ޏ 7KH KHHOV DOZD\V UHPDLQ RQ WKH ೪RRU ZKLOH WKH UHPDLQLQJ SDUW RI WKH IHHW ೪H[
WR PRYH WKH SHGDOV XS DQG GRZQ�

ޏ $ PD[LPXP RI WZR SHGDOV FDQ EH PRYHG DW D WLPH� RQH SHGDO E\ HDFK IRRW�
,I WKH KHHO UHPDLQV RQ WKH ೪RRU� WKLV PHDQV WKH IRRW LV SDUDOOHO WR WKH KDUS
DQG SHGDOV� 7KH WRH LV XVHG WR PRYH D SHGDO� 7KLV FDQ RQO\ PHDQ PRYLQJ RQH
SHGDO DW D WLPH ZLWK HDFK IRRW���

:KHQ SOD\LQJ YLUWXRVLF SLHFHV� , IRXQG SHGDO VROXWLRQV WR SHUIRUP WKH UHSHUWRLUH�
HYHQ WKRXJK , RFFDVLRQDOO\ IRXQG P\ VROXWLRQV FXPEHUVRPH DQG LQRUJDQLF� 7KH\
IHOW XQPXVLFDO DQG LQYROYHG SK\VLFDO JHVWXUHV WKDW GLG QRW VXLW WKH VW\OH RI WKH PXVLF�
3HGDO QRLVHV ZHUH FRPPRQ LQ P\ SOD\LQJ� ZKLFK , WKRXJKW ZHUH GXH WR WKH IDFW WKDW
D PRUH WKDQ ��� \HDU�ROG KDUS PHFKDQLVP ZDV ROG DQG ZRUQ�

, EHJDQ WR OHDUQ 6RQDWH &RQFHUWDQWH 2S� ��� IRU YLROLQ DQG KDUS E\ /RXLV 6SRKU��

LQ -DQXDU\ ����� EXW IRXQG WKDW , FRXOG QRW WHFKQLFDOO\ SOD\ WKH SLHFH� SHGDOOLQJ DV ,
KDG XS WR WKHQ� 7KLV ZRUN DSSHDUHG LPSRVVLEOH WR SOD\ RQ WKH RQO\ SHGDO KDUS WKDW
6SRKUކV ZLIH 'RUHWWH 6SRKU SOD\HG� QDPHO\ WKH VLQJOH�DFWLRQ KDUS��� , IRXQG WKH
IROORZLQJ EDUV LPSRVVLEOH WR SOD\�

ޏ $OOHJUR EDUV ���� ������ ������� �������
ޏ /DUJKHWWR EDUV �����
ޏ 5RQGR EDUV ����������

7KH RQO\ ZRUNDEOH SHGDO VROXWLRQV , FRXOG ೩QG UHTXLUHG PRYLQJ WZR SHGDOV
VLPXOWDQHRXVO\ RQ RQH VLGH RI WKH KDUS� 7KH ೩QDO EDUV RI WKH ೩UVW PRYHPHQW $OOHJUR�
EDUV ������� UHTXLUH PRYLQJ WZR SHGDOV RQ HDFK VLGH RI WKH KDUS DW WKH VDPH WLPH�
0RYLQJ WZR SHGDOV ZLWK RQH IRRW RQ RQH VLGH RI WKH KDUS PHDQV SODFLQJ WKH IRRW
DFURVV WKH SHGDOV� 7KH ZKROH IRRW� ERWK KHHO DQG WRH� LV LQYROYHG LQ PRYLQJ WKH

��-DFRE (UDW ������������ (QJOLVK KDUS PDNHU DQG FRPSRVHU�
��<RODQGD .RQGRQDVVLV� 2Q 3OD\LQJ WKH +DUS �1HZ <RUN� &DUO )LVFKHU� ������ ���ހ�� &KDSWHU RQ 3HGDOމ
7HFKQLTXHފ� RXU>މ KHHOV VKRXOG DOZD\V UHVW RQ WKH JURXQGފ�
��/RXLV 6SRKU� 6RQDWH &RQFHUWDQWH� RS� ��� �+DPEXUJ� 6FKXEHUWK� ������ /RXLV 6SRKU ������������
*HUPDQ YLROLQLVW� FRPSRVHU DQG FRQGXFWRU� $Q DXWRJUDSK FRS\ RI WKH YLROLQ SDUW LV LQ '�.VS� WKH KDUS
SDUW �0V ��� DW '�/(PK�
��'RUHWWH 6FKHLGOHU ������������ *HUPDQ KDUSLVW� 'RUHWWH DQG /RXLV 6SRKU PDUULHG RQ )HEUXDU\ ��
����� 6KH SOD\HG D KDUS EXLOW LQ 6WUDVERXUJ� ZKLFK FRXOG KDYH EHHQ EXLOW E\ WKH HLJKWHHQWK�FHQWXU\
6WRUFN IDPLO\ RI LQVWUXPHQW EXLOGHUV� 6HH 3LHUUH� /HV IDFWHXUV GކLQVWUXPHQWV GH PXVLTXH� ���ހ��� 5HQ«
9DQQHV� ފ�6WRUFNމ 'LFWLRQQDLUH XQLYHUVHO GHV OXWKLHUV �%UX[HOOHV� /HV $PLV GH OD 0XVLTXH� ������ ���ހ���
$GHOVRQ HW DO�� +LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS� ������ %HWZHHQ -XQH ���� DQG 2FWREHU ���� VKH
ERXJKW D 1DGHUPDQ KDUS IURP 3DULV� 6HH /RXLV 6SRKU� /HEHQVHULQQHUXQJHQ� HG� )RONHU *¸WKHO� � YROV�
�7XW]LQJ� +� 6FKQHLGHU� ������ ��� ���� 7KLV ZDV DOVR QRWHG LQ D FRQFHUW UHYLHZ LQ $0=� -XO\ �� �����
���� :KLOH RQ WRXU LQ (QJODQG LQ ����� VKH ZDV R೨HUHG D GRXEOH�DFWLRQ SHGDO KDUS IRU KHU XVH E\ (UDUG�
6HH &KDSWHU ��
��6HH VHFWLRQ ����� IRU WKH PXVLFDO H[DPSOHV DQG IXOO DQDO\VLV RI WKHVH H[WUDFWV�
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SHGDOV� LPSO\LQJ WKDW WKH IRRW R೨ WKH JURXQG� 7KLV JRHV DJDLQVW WKH WZR SULQFLSOHV
RI PRGHUQ SHGDO WHFKQLTXH DV GHVFULEHG DERYH�

0\ TXHVWLRQV LQFOXGHG� +RZ GLG 'RUHWWH 6SRKU SHGDO" +RZ GLG , PDQDJH XS WR
���� ZLWKRXW D VHHPLQJO\ IXQGDPHQWDO SDUW RI KHU WHFKQLTXH" +RZ KDG DQ\RQH
HOVH SOD\HG 2S� ��� IURP 'RUHWWH 6SRKUކV WLPH WR WKH SUHVHQW GD\" 'LG WKLV ZD\ RI
SHGDOOLQJ KDYH DQ\WKLQJ WR GR ZLWK WKH IDFW WKDW SHGDO PDUNLQJV DUH H[WUHPHO\ UDUH
LQ KDUS VFRUHV" ,I P\ IHHW DUH R೨ WKH ೪RRU� ZKDW FRQVHTXHQFHV GRHV WKLV KDYH WR P\
VLWWLQJ DQG SOD\LQJ SRVLWLRQ"

$W WKDW SRLQW� , UHDOLVHG WKDW , QHHGHG WR FRPSOHWHO\ UH�HYDOXDWH P\ ZD\ RI SHGDOOLQJ�
, EHJDQ ORRNLQJ IRU DQ\ OLWHUDWXUH RQ WKH VXEMHFW DQG DIWHU PXFK UHVHDUFK� , IRXQG
RQO\ WKUHH WZHQWLHWK�FHQWXU\ VRXUFHV WKDW GLVFXVV WKH SUDFWLFH RI PRYLQJ PRUH WKDQ
RQH SHGDO ZLWK RQH IRRW DW D WLPH VLQFH ������� WZR 3K' WKHVHV DQG RQH ERRN���

5HYLHZLQJ PRGHUQ OLWHUDWXUH

5HEROOR 3UDWW� ������

5RVDOLH 5HEROOR 3UDWWކV WKHVLV RQ .UXPSKROW] LV D IRUZDUG�ORRNLQJ WKHVLV� ZLWK
UHVHDUFK TXHVWLRQV WKDW KDYH VWLOO QRW EHHQ FKDOOHQJHG DIWHU IRUW\ \HDUV��� 6KH
VWDWHV WKDW�

6LQFHމ WKH ROGHU FRQVWUXFWLRQ >RI KDUS@ SURYLGHG IRU D PXFK FORVHU
VSDFLQJ RI SHGDOV� LW ZDV SRVVLEOH DQG TXLWH XVHIXO IRU WKH SHUIRUPHU WR
PRYH WZR SHGDOV VLPXOWDQHRXVO\ ZLWK RQH IRRWފ���

6KH JLYHV H[DPSOHV RI SHGDO JOLVVDQGL�� LQ ZRUNV E\ .UXPSKROW]�� DQG LQ 0R]DUW�
HQKDUPRQLF ZULWLQJ DQG GRXEOH�SHGDOOLQJ ZLWK WKH ) DQG * SHGDOV��� 6KH LQFOXGHV
DQ LQ�GHSWK VWUXFWXUDO DQG KDUPRQLF DQDO\VLV RI .UXPSKROW]ކV 3U«OXGHV� 2S� �� QRV�
�� �� � DQG ��� EXW LGHQWL೩HV QR GRXEOH�SHGDOOLQJ RU SHGDO JOLVVDQGL LQ WKHVH SLHFHV���

%DUWKHO� ������

��)UDQ©RLV�-RVHSK 1DGHUPDQ� �FROH GH OD KDUSH� GLFWLRQQDLUH GH WUDQVLWLRQV SRXU VކH[HUFHU GDQV OކDUW
GH SU«OXGHU HW GކLPSURYLVHU WDQW VXU OD KDUSH TXH VXU OH SLDQR HW ¢ OކXVDJH GHV MHXQHV FRPSRVLWHXUV GH
WRXW JHQUH DGRSW« SDU OH FRQVHUYDWRLUH GH PXVLTXH� RS� �� �3DULV� 1DGHUPDQ� ������ ���
��5RVDOLH 5HEROOR 3UDWW� RKDQQ-މ %DSWLVW .UXPSKROW]� +LV +DUS &RPSRVLWLRQV DQG 3HGDJRJ\� ,PSOLFDWLRQ
IRU WKH 7ZHQWLHWK�&HQWXU\ +DUSLVWފ �'RFWRU LQ (GXFDWLRQ� &ROXPELD 8QLYHUVLW\ 7HDFKHUV &ROOHJH� ������
���ހ�� /DXUH %DUWKHO� D/މ KDUSH GH 5RXVVHDX ¢ %RLHOGLHXފ �7KªVH GH GRFWRUDW� 8QLYHUVLW« GH /\RQ ��
������ 0LNH 3DUNHU� &KLOG RI 3XUH +DUPRQ\� $ 6RXUFH %RRN IRU WKH 6LQJOH�$FWLRQ +DUS �/RQGRQ� /XOX�
������
��5HEROOR 3UDWW� ފ�[UXPSKROW.މ 5HEROOR 3UDWW LGHQWL೩HV QXPHURXV SDVVDJHV IURP .UXPSKROW]ކV
FRPSRVLWLRQV WKDW DUH VLPLODU WR SDVVDJHV LQ 0R]DUWކV &RQFHUWDQWH D /D +DUSH� H )ODXWR� .����� :ROIJDQJ
$PDGHXV 0R]DUW ������������ $XVWULDQ FRPSRVHU DQG SLDQLVW�
��,ELG�� ���
��6HH *ORVVDU\�
��6HH VHFWLRQ ����
��6HH VHFWLRQ ����
��6HH VHFWLRQV ��� DQG ��� IRU SHGDO VROXWLRQV IRU 2S� ��
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%DUWKHOކV WKHVLV RQ WKH KDUS IURP WKH WLPH RI 5RXVVHDX WR %RLHOGLHX RI RYHU RQH
WKRXVDQG SDJHV� WRXFKHV RQ PRVW DVSHFWV RI WKH KLVWRU\ RI WKH KDUS LQ WKH HLJKWHHQWK
FHQWXU\ LQFOXGLQJ LQVWUXPHQWV� OXWKLHUV� SOD\HUV� SOD\LQJ WHFKQLTXHV DQG DQ H[WHQGHG
FDWDORJXH RI RYHU ೩YH KXQGUHG ZRUNV IRU VROR KDUS� KDUS GXR DQG FRQFHUWRV IRU
KDUS ZLWK RUFKHVWUD��� ,W LV WKH PRVW GHWDLOHG FRQWHPSRUDU\ VRXUFH RI LQIRUPDWLRQ
RQ WKH KDUS LQ WKH HLJKWHHQWK FHQWXU\� ZKLFK ZDV ODWHU SXEOLVKHG LQ D WUXQFDWHG
IRUP��� 7KH FDWDORJXH RI ZRUNV IRU KDUS FRQWDLQV ELRJUDSKLFDO GHWDLOV RQ FRPSRVHUV�
JHQHUDO LQIRUPDWLRQ DERXW HDFK VFRUH� VKRUW LQFLSLWV IRU PDQ\ ZRUNV DQG DQQRWDWLRQV
UHJDUGLQJ DQ\ VSHFLDO IHDWXUHV RU UDUH KDUS WHFKQLTXHV IRXQG LQ WKH VFRUHV� 7KHVH
LQFOXGH LQGLFDWLRQV LQ WKH VFRUH RI FURVV�KDQG WHFKQLTXH� KDUPRQLFV� HQKDUPRQLF
VROXWLRQV� WKH XVH RI WKH S«GDOH ¢ UHQIRUFHPHQW DQG VRXUGLQH SHGDOV� SHGDO JOLVVDQGL
DQG DQ\ LQVWUXFWLRQV DERXW KRZ WR PRYH SHGDOV� $PRQJ WKHVH ೩YH KXQGUHG ZRUNV�
%DUWKHO GHVFULEHV DQG FRPPHQWV RQ WKUHH ZRUNV IRU VROR KDUS ZKHUH WKH FRPSRVHU�
SHUIRUPHU JLYHV GLUHFWLRQV WR PRYH PRUH WKDQ RQH SHGDO ZLWK RQH IRRW�

7KH ೩UVW SLHFH WKDW DSSHDUV LQ %DUWKHOކV FDWDORJXH ZLWK VRPH XQXVXDO SHGDOOLQJ
GHVFULSWLRQV LV 3LHUUH Gކ$OYLPDUHކV 6RQDWH ,,,� 2S� ��� LQ ) PLQRU��� $IWHU D IRXU�EDU
LQFLSLW RI WKH ೩UVW VRQDWD RI 2S� ��� %DUWKHO WUDQVFULEHV RQH RI WKH WKUHH SHGDO
LQVWUXFWLRQV ZULWWHQ LQ WKH VFRUH���

%DUWKHO WKHQ FRPPHQWV RQ Gކ$OYLPDUHކV LQVWUXFWLRQV�

OHމ IDLW GކDFWLRQQHU � S«GDOHV GކXQ FRXS SHUPHW HQ H೨HW GH SDVVHU GH �
E«PROV ¢ � GL«VHV WUªV UDSLGHPHQW PDLV FކHVW XQHPDQRHXYUH G«OLFDWH TXL
Q«FHVVLWH GHV FKDXVVXUHV DGDSW«HV HW GH OކHQWUDLQHPHQW FDU HOOH ULVTXH
Gކ¬WUH EUX\DQWH HW GކHQGRPPDJHU OD P«FDQLTXH VL OH SLHG JOLVVHފ���

%DUWKHO UHIHUV WKH UHDGHU WR D SKRWRJUDSK DW WKH HQG RI KHU *ORVVDU\� 7KLV SKRWRJUDSK
VKRZV D OHIW IRRW DFURVV WKH & DQG % SHGDOV RQ D PRGHUQ GRXEOH�DFWLRQ SHGDO KDUS�
8QGHUQHDWK WKH SKRWRJUDSK %DUWKHO ZULWHV�

�މ S«GDOHV ¢ OD IRLV� &HWWH PDQRHXYUH HVW S«ULOOHXVH SRXU OD P«FDQLTXH�
'HPDQGHU DX KDUSLVWH GކHQFOHQFKHU WURLV S«GDOHV GކXQ FRXS PH VHPEOH
H[DJªUH HW LQDGDSW« D QRWUHV LQVWUXPHQWV PRGHUQHV� 6XU OHV KDUSHV ¢
VLPSOH PRXYHPHQW GX ;9,,,ªPH VLªFOH FHOD «WDLW SHXW�¬WUH U«DOLVDEOHފ���

��%DUWKHO� D/މ KDUSHފ� &DWDORJXH GHV $XWHXUV HW GHV ĔXYUHV� ���������� 7KLV FDWDORJXH OLVWV DERXW
��� ZRUNV IRU KDUS�
��/DXUH %DUWKHO� $X FĕXU GH OD KDUSH DX ;9,,,ªPH VLªFOH �)UDQFH� *DUQLHU�)UDQ©RLV� ������
���0DUWLQ��3LHUUH Gކ$OYLPDUH ������������ KDUSLVW DQG FRPSRVHU� 3LHUUH �OYLPDUH$ކ' 7URLV *UDQGHV
6RQDWHV SRXU OD KDUSH� RS� �� �3DULV� (UDUG� F� ������ ��� %DUWKHO VSHOOV WKLV FRPSRVHUކV VXUQDPH DV
$OYLPDUH� 2Q PDQ\ RI KLV PXVLFDO VFRUHV KLV QDPH LV ZULWWHQ DV 'DOYLPDUH�
��6HH VHFWLRQ ��������
��%DUWKHO� D/މ KDUSHފ� ���� +HU FRPPHQWDU\ VWDWHV WKDW WKHމ IDFW RI PRYLQJ � SHGDOV DW RQFH PDNHV
LW SRVVLEOH WR JR IURP � WR � VKDUSV ೪DWV YHU\ TXLFNO\ EXW LW LV D GL೨LFXOW PDQRHXYUH UHTXLULQJ VXLWDEOH
IRRWZHDU DQG WUDLQLQJ DV LW PLJKW PDNH QRLVH DQG GDPDJH WKH PHFKDQLVP LI WKH IRRW VOLSVފ�
��,ELG�� $QQH[ $� *ORVVDLUH� �ELV SKRWRJUDSKLHV DQQRQF«HV GDQV OH &DWDORJXH GHV DXWHXUV HW GHV ĔXYUHV�
3DJHV DIWHU ��� XQQXPEHUHG� 3KRWRJUDSKLH QR� �� LV IRXQG RQH SDJH DIWHU ���� �މ SHGDOV DW D WLPH�
7KLV PDQRHXYUH LV SHULORXV IRU WKH PHFKDQLVP� 7R DVN DQ\ KDUSLVW WR SUHVV WKUHH SHGDOV LQ RQH JR VHHPV
H[DJJHUDWHG WR PH DQG LQDSSURSULDWH IRU RXU PRGHUQ LQVWUXPHQWV� 2Q KDUSV ZLWK ¢ VLPSOH PRXYHPHQW
RI WKH HLJKWHHQWK FHQWXU\ LW ZDV SHUKDSV IHDVLEOHފ�
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7KH VHFRQG ZRUN ZKLFK UHTXLUHV GRXEOH�SHGDOOLQJ DQG LV FRQWDLQHG LQ %DUWKHOކV
FDWDORJXH LV 1DGHUPDQކV 7K¬PHV IDYRULV GH O2ކSHUD GHV %DUGHV� 1DGHUPDQ DVNV
WKH KDUSLVW WR SUHVV WKH ) DQG * SHGDO WRJHWKHU ZLWK WKH ULJKW IRRW�

[PHWWHމ OH VRO HW OH ID GX PHPH SLHGފ���

%DUWKHO DGGV D EULHI FRPPHQW WR WKLV SHGDO DFWLRQ� GHVFULELQJ LW DV XQHމ LQGLFDWLRQ
VXUSUHQDQWHފ DQG DGGLQJ WKDW FHWWHމ GL೨LFXOW« WHFKQLTXH QކHVW GRQF SDV XQH
LQYHQWLRQ GHV FRPSRVLWHXUV GX ;;ªPH VLªFOHފ���

7KH ೩QDO SLHFH LQFOXGHG LQ WKH FDWDORJXH ZKHUH VRPH VSHFLDO ZD\ RI SHGDOOLQJ LV
GHVFULEHG LV )UDQ©RLV 3HWULQLކV )ROLHV Gކ(VSDJQH 2S� ����� 3HWULQL ZULWHV LQ WKH
VFRUH�

3RXUމ SUHQGUH OHV 3«GDOHV GX )D HW GX /D HQVHPEOHV RQ EDLVVH HQ P¬PH
WHPSV OD S«GDOH GX 6ROފ���

)ROORZLQJ 3HWULQLކV LQVWUXFWLRQV� %DUWKHO WKHQ FRPPHQWV XSRQ WKHP�

XQHމ LQGLFDWLRQ VXUSUHQDQWH GH OD SDUW GކXQ KDUSLVWH SRXU OD YDULDWLRQ
HWWH&ޓ� PDQRHXYUH HVW HQ H೨HW WUªV DFUREDWLTXH HW FRPSRUWH GHX[
ULVTXHV� IDLUH GX EUXLW SHQGDQW OކH[«FXWLRQ HW DELPHU OD P«FDQLTXH
VL OH SLHG JOLVVH HW O¤FK« EUXWDOHPHQW OHV � S«GDOHV VDQV OHV DYRLU
DFFURFK«HV� /HV P«FDQLTXHV GHV KDUSHV ;9,,,ªPH SOXV O«JªUHV� SOXV
VRXSOHV SHUPHWWDLHQW SHXW�¬WUH GH WHOOHV SURXHVVHV PDLV FHOD GHYDLW
Q«FHVVLWHU GHV KDUSLVWHV DX[ PROOHWV PXVFO«V SRXU QH SDV G«VWDELOLVHU
OH MHXފ���

+LVWRULFDO UHVHDUFK DQG WKH VWDWH RI NQRZOHGJH KDV DGYDQFHG FRQVLGHUDEO\ VLQFH
%DUWKHO FDUULHG RXW KHU UHVHDUFK� +HU FULWLTXHV RI PXOWL�SHGDOOLQJ FRQIXVH WKH
UHDGHU DV VKH GRHV QRW VSHFLI\ WKH W\SH RI KDUS WKDW VKH LV GLVFXVVLQJ� ,W FDQ EH
DVVXPHG WKDW KHU FRPPHQWV SHUWDLQ WR D PRGHUQ GRXEOH�DFWLRQ SHGDO KDUS� DV VKH
LOOXVWUDWHV GRXEOH�SHGDOOLQJ RQ D PRGHUQ KDUS�

,Q KHU GLVFXVVLRQ RI Gކ$OYLPDUHކV LQVWUXFWLRQV LQ KLV 2S� ��� VKH FODLPV WKDW PXOWL�
SHGDOOLQJ RQ D PRGHUQ GRXEOH�DFWLRQ SHGDO KDUS LV�
� GL೨LFXOW�
� UHTXLUHV VXLWDEOH IRRWZHDU� 0XOWL�SHGDOOLQJ LQGHHG UHTXLUHV IRRWZHDU WKDW H[LVWHG
DW WKH VDPH WLPH RI WKH KDUS�
��)UDQ©RLV -RVHSK 1DGHUPDQ� 7K¬PHV IDYRULV GH O2ކS«UD GHV %DUGHV �3DULV� ,PEDXOW� ������ ��� 3UHVVމ
WKH * DQG ) ZLWK WKH VDPH IRRWފ�
��%DUWKHO� D/މ KDUSHފ� ���� $މ VWDUWOLQJ LQGLFDWLRQފ� 7KLVމ GL೨LFXOW WHFKQLTXH LV WKHUHIRUH QRW DQ
LQYHQWLRQ RI WZHQWLHWK�FHQWXU\ FRPSRVHUVފ�
��)UDQ©RLV 3HWULQL ������������ KDUSLVW DQG FRPSRVHU�
��)UDQ©RLV 3HWULQL� /HV )ROLHV Gކ(VSDJQH� DYHF �� YDULDWLRQV SRXU OD KDUSH� RS� ��� QR� �� �3DULV�
1DGHUPDQ� Q�G��� 7R WDNH WKH ) DQG $ SHGDOV WRJHWKHU� ORZHU WKH * SHGDO DW WKH VDPH WLPHފ�
��%DUWKHO� D/މ KDUSHފ� ���� $މ VWDUWOLQJ LQGLFDWLRQ IRU WKH KDUSLVW LQ WKH YDULDWLRQ HLJKW7ޓKLV PDQRHXYUH
LV DFWXDOO\ YHU\ DFUREDWLF DQG LQFOXGHV WZR ULVNV� PDNLQJ QRLVH ZKLOH GRLQJ WKLV PDQRHXYUH DQG GDPDJLQJ
WKH PHFKDQLVP LI WKH IRRW VOLSV DQG WKUHH SHGDOV DUH VXGGHQO\ UHOHDVHG ZLWKRXW EHLQJ ೩[HG� 7KH
PHFKDQLVP RI WKH HLJKWHHQWK�FHQWXU\ KDUSV LV OLJKWHU� PRUH ೪H[LEOH SHUKDSV WR DOORZ VXFK IHDWV EXW LW
ZRXOG KDYH UHTXLUHG WKH KDUSLVWV WR KDYH PXVFOHV RI FDOYHV LQ RUGHU QRW WR GH�VWDELOLVH WKH IRRW DFWLRQފ�
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� UHTXLUHV WUDLQLQJ�
� SRVVLEO\ PLJKW PDNH QRLVH�
� PD\ GDPDJH WKH PHFKDQLVP�

)XUWKHU� WR WKLV� VKH FULWLFLVHV PXOWL�SHGDOOLQJ LQ JHQHUDO RQ DQ\ SHGDO KDUS DV�

ޏ 'DPDJLQJ WKH SHGDO PHFKDQLVP� HVSHFLDOO\ LI D IRRW VOLSV ZKHQ WKH SHGDOV DUH
QRW ೩[HG LQ WKH ORZHU QRWFKHV���

ޏ 0RYLQJ PRUH WKDQ RQH SHGDO DW D WLPH ZLWK RQH IRRW ZLOO PDNH QRLVH�
ޏ 7KHVH WHFKQLTXHV DUH SK\VLFDOO\ FKDOOHQJLQJ DQG RQH ZRXOG QHHG WR DFTXLUH
JUHDW PXVFOH VWUHQJWK WR FDUU\ WKHP RXW���

7KH DXWKRU SURSRVHV WR VKRZ WKDW LI PRUH WKDQ RQH SHGDO LV PRYHG DW D WLPH RQ
DQ\ SHGDO KDUS WKLV UHVXOWV LQ IHZHU SHGDO PRYHV LQ JHQHUDO� $ FRQVHTXHQFH RI
PRYLQJ PRUH WKDQ RQH SHGDO DW D WLPH PHDQV WKDW WKH PRYHPHQWV DUH VORZ DQG
JHQWOH� DQG WKHUH LV OHVV QRLVH DXGLEOH IURP WKH PHFKDQLVP GXH WR WKLV VORZQHVV LQ
IHHW PRYHPHQWV� :KHQ OHDUQHG� PRYLQJ WZR RU PRUH SHGDOV WRJHWKHU ZLWK RQH IRRW
LV H೨RUWOHVV IRU WKH IHHW DQG OHJV� 7KHUH LV QHYHU D ULVN RI IHHW VOLSSLQJ R೨ SHGDOV�
EHFDXVH WKH ZKROH ZHLJKW RI WKH IRRW LV RQ WKH SHGDOV�

3DUNHU ������

&KLOG RI 3XUH +DUPRQ\ E\ 0LNH 3DUNHU LV WKH RQO\ ERRN VLQFH WKH HDUO\ GHFDGHV RI
WKH QLQHWHHQWK FHQWXU\ ZKLFK GHGLFDWHV VHFWLRQV WR SHGDOOLQJ RQ WKH KDUS��� 3DUNHUކV
ERRN LV GHVFULEHG DV D VRXUFH�ERRN DQG KH GHDOV ZLWK HYHU\ DVSHFW RI SOD\LQJ WKH
KDUS LQ D FRQFLVH DQG HDV\�WR�UHDG ZD\� (DFK VXEMHFW WKDW KH WRXFKHV RQ FRXOG EH D
IXOO UHVHDUFK WRSLF DQG LQGHHG P\ RZQ WRSLF LV LQVSLUHG E\ D IHZ SDJHV RI KLV ERRN�
2Q SDJHV ������ 3DUNHU OD\V RXW WKH HVVHQWLDO DVSHFWV RI SHGDOOLQJ� +H FRPPHQFHV
E\ VD\LQJ WKDW QR KDUS PHWKRG R೨HUVމ LQIRUPDWLRQ DV KRZ WKH SHGDO LV DFWXDOO\
PRYHGފ� , KDYH KRZHYHU IRXQG VHYHUDO GHVFULSWLRQV WKDW DUH TXLWH GHWDLOHG��� 3DUNHU
H[SODLQV WKDW WKH SHGDOV QHHG WR EH RSHUDWHG ZLWK WKH KHHO R೨ WKH ೪RRU DQG SRLQWV
RXW WKH DGYDQWDJHV RI ORZ�KHHOHG VKRHV WKDW ZHUH IDVKLRQDEOH DW WKH WLPH� +H
VXSSRUWV KLV SHGDO WKHRU\ ZLWK DQ H[DPSOH RI D SRUWUDLW ZKLFK VKRZV D KDUSLVW LQ
WKH DFW RI SHGDOOLQJ���

��6HH *ORVVDU\ IRU SHGDOމ QRWFKHVފ�
��+DUS VFKRODU 5REHUW $GHOVRQ LQWHUSUHWV %DUWKHOކV FRPPHQWV RQ PXOWL�SHGDOOLQJ GL೨HUHQWO\� $FFRUGLQJ
WR KLP� %DUWKHO FOHDUO\ VWDWHV WKDW WKH SRWHQWLDO SUREOHPV ZLWK GRXEOH SHGDOOLQJ RQ D PRGHUQ KDUS �QRLVH�
GDPDJLQJ WKH PHFKDQLVP� GL೨LFXOW\� HWF�� ZRXOG OLNHO\ KDYH EHHQ DEVHQW RQ D VLQJOH�DFWLRQ KDUS RI
WKH HLJKWHHQWK�FHQWXU\� $V D UHVXOW� KH VHHV KHU WH[W DV IRUZDUG ORRNLQJ� DV LW ZDV SXEOLVKHG LQ ����
ZKHQ IHZ KDUSLVWV KDG H[SHULPHQWHG ZLWK SOD\LQJ VLQJOH�DFWLRQ LQVWUXPHQWV� (PDLO FRUUHVSRQGHQFH
3URI� $GHOVRQ� 6HSWHPEHU �� �����
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ������ ������ ������ 1DGHUPDQ� �FROH� �� LV WKH ODVW SXEOLFDWLRQ RI
WKH QLQHWHHQWK FHQWXU\ WR GLVFXVV VLQJOH�DFWLRQ KDUS SHGDO WHFKQLTXH LQ GHWDLO� 0LNH 3DUNHU� (QJOLVK
KDUSLVW� LQVWUXPHQW PDNHU DQG UHVHDUFKHU� , ZRXOG OLNH WR WKDQN 0LNH IRU DOO KLV WLPH WKDW KH KDV
JUDFLRXVO\ VKDUHG ZLWK PH WR GLVFXVV KDUS PDWWHUV RYHU WKH \HDUV�
��0HWKRGHV WKDW GLVFXVV KRZ WR SODFH WKH IHHW DQG PRYH WKH SHGDOV LQFOXGH� *HQOLV� 1RXYHOOH P«WKRGH�
����� ��� -DFTXHV�*HRUJHV &RXVLQHDX� 0«WKRGH GH +DUSH FRQWHQDQW OHV OH©RQV JUDGX«HV SRXU OHV GHX[
PDLQV DYHF �� SU«OXGHV� GRQW VL[ FRPSRV«V SDU 0� 5DJX« HW XQ UHFXHLO GކDLUV QRXYHDX[ DUUDQJ«V SRXU OD
KDUSH� RS� ��� �QG HG� �3DULV� &RXVLQHDX� ������ ��� 7KHUHVLD 'HPDU� 0«WKRGH GH KDUSH GLYLV«H HQ �
SDUWLHV� RS� ��� �HUH VXLWH �3DULV� F� ������ ��� %RFKVD� 1HZ DQG ,PSURYHG 0HWKRG� ���
��6HH &KDSWHU � IRU VKRHV DQG SHGDOOLQJ�
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3DUNHU GH೩QHV ZKDW KH FDOOV GRXEOHމ SHGDOOLQJފ DV�

��WRމ HQJDJH WZR SHGDOV VLPXOWDQHRXVO\ ZLWK WKH VDPH IRRWފ���

+H WKHQ LOOXVWUDWHV LW ZLWK VRPH PXVLFDO H[DPSOHV� -HDQ�%DSWLVW .UXPSKROW]ކV
VRQDWD� 2S� �� QR� � LV XVHG WR LOOXVWUDWH GRXEOH�SHGDOOLQJ ZLWK WKH OHIW IRRW ZKHUH
WKH & DQG % SHGDOV DUH PRYHG WRJHWKHU���

3DUNHU ZULWHV�

)LJXUH �� .UXPSKROW]� 6RQDWD QR� �� 2S� ��� EDUV

V$މ WKH VLQJOH�DFWLRQ KDUS ZDV PRVW JHQHUDOO\ WXQHG LQ ( ೪DW� WKHUH LV
QR ' ೪DW DYDLODEOH DQG WKH ULJKW IRRW LV RFFXSLHG PDNLQJ WKH % ೪DW �VLF��
7KH PRGXODWLRQ FDQ EH PDGH HDVLO\ LI RQH SODFHV WKH IRRW RQ WKH EODGHV
RI WKH & DQG % SHGDOV DQG PRYHV WKHP VLPXOWDQHRXVO\� WR FUHDWH WKH %
೪DW�WR�QDWXUDO VKLIW DQG DQ HQKDUPRQLF ' ೪DW ZLWK WKH & VKDUSފ���

, DJUHH ZLWK 3DUNHUކV VROXWLRQ� EXW QRW ZLWK KLV UDWLRQDOH IRU EDUV ������ +LV ೩UVW
FODLP WKDW WKH KDUS ZDV XVXDOO\ WXQHG LQ WKH ފEDVHމ VHW�XS NH\�� RI (�೪DW PDMRU LV
QRW FRPSOHWHO\ FRUUHFW� , ZLOO VKRZ ODWHU LQ VHFWLRQ ��� WKDW HYHQ LI WKH PDMRULW\
RI SXEOLVKHG ZRUNV IRU KDUS� ZKLFK LQFOXGH $ULHWWHV DQG VLPSOH VRQDWDV� ZHUH
FRQFHLYHG IRU D KDUS VHW�XS LQ WKH ފEDVHމ NH\ RI (�೪DW PDMRU� PDQ\ YLUWXRVLF SLHFHV
ZHUH ZULWWHQ IRU D KDUS WXQHG LQ WKH ފEDVHމ VHW�XS NH\ RI $�೪DW PDMRU� 7KLV LQFOXGHV
ZRUNV E\ .UXPSKROW]� )RU WKLV PXVLFDO H[DPSOH� ZKHWKHU WKH KDUS LV VHW�XS LQ WKH
NH\ RI (�೪DW RU $�೪DW PDMRU� LW GRHV QRW D೨HFW WKH PRVW SODXVLEOH SHGDO VROXWLRQ�

7KLV WZR PRYHPHQW VRQDWD� $OOHJUHWWR DQG 5RPDQFH� LV LQ WKH NH\ RI %�೪DW PDMRU�
7KH RQO\ DFFLGHQWDOV UHTXLUHG LQ WKH HQWLUH SLHFH DUH %੢� (੢ DQG '੢ �RQFH LQ EDU ����
%੣� (੣ DQG &੤� ,Q EDU ��� WKH ೩UVW KDOI RI WKH EDU LV WKH ೩UVW LQYHUVLRQ RI D %�೪DW
PDMRU FKRUG� WKH VHFRQG GRWWHG FURFKHW LV DQ DXJPHQWHG VL[WK RQ '੢ JRLQJ WR &�
WKH GRPLQDQW RI WKH QH[W NH\� ) PDMRU� 7KLV FKRUG UHTXLUHV WKH %੢ WR EH UDLVHG E\ D
VHPLWRQH DQG WKH ' WR EH ORZHUHG E\ D VHPLWRQH� *ODQFLQJ DW WKH SLHFH LQLWLDOO\� LW
ZRXOG DSSHDU WKDW RQH UHTXLUHV D '੢� LPSO\LQJ D KDUS WXQHG LQ IRXU ೪DWV DV D ފEDVHމ
VHW�XS NH\�

$Q DOWHUQDWLYH VLWXDWLRQ LV ZKHQ WKH KDUS LV VHW�XS LQ WKH ފEDVHމ NH\ RI $�೪DW PDMRU�
VR WKH $ DQG ' SHGDOV DUH SUHVVHG GRZQ DQG ೩[HG EHIRUH FRPPHQFLQJ WKH SLHFH�
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ��� 'RXEOH�SHGDOOLQJ FDQQRW EH IRXQG LQ WKH ERRNކV LQGH[� EXW

ފSHGDOOLQJމ DQG ފPXOWLSOH�SHGDOOLQJމ DUH SDUW RI WKH LQGH[�
��-HDQ�%DSWLVWH .UXPSKROW]� 3ULQFLSHV SRXU OD KDUSH� HG� -� 0� 3ODQH �3DULV� ������ ��� EDU ���
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
��6HH *ORVVDU\�
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%\ WKH EHJLQQLQJ RI WKH OLQH VKRZQ LQ ೩J� �� WKH ( SHGDO LV ORZHUHG DQG ೩[HG� DV WKH
PRYHPHQW KDV PRYHG LQWR WKH GRPLQDQW NH\ RI ) PDMRU� %DU �� DSSHDUV WR LQGLFDWH
WKDW WKH KDUSLVW PXVW SUHVV GRZQ WKH % SHGDO IURP WKH XSSHU SRVLWLRQ WR WKH ORZHU
SRVLWLRQ� %੢ WR %੣� ZKLOH WKH ' SHGDO PXVW EH XQ೩[HG DQG UHOHDVHG XSZDUGV� '੣
WR '੢� +RZHYHU� WKH ' DQG % SHGDOV DUH RQ WKH VDPH VLGH RI WKH KDUS� QDPHO\ WKH
OHIW�KDQG VLGH RI WKH SHGDO ER[� 2QH SHGDO FDQQRW EH ORZHUHG� ZKLOH DQRWKHU LV
UHOHDVHG DW WKH VDPH WLPH� ZLWK RQH IRRW� /RZHULQJ RQH SHGDO DQG UHOHDVLQJ WKH
RWKHU SHGDO LV IHDVLEOH LI QHLWKHU DUH ೩[HG LQLWLDOO\� ,Q D VLWXDWLRQ OLNH WKDW� D SLYRWLQJ
PRWLRQ EHWZHHQ WKH WRH DQG KHHO FRXOG EH XVHG��� +RZHYHU� WKH VLWXDWLRQ KHUH
ZRXOG HQWDLO UHOHDVLQJ WKH ' SHGDO EHIRUH EDU ��� ORZHULQJ LW� DQG WKHQ KROGLQJ LW
GRZQ ZLWK WKH IRRW ZLWKRXW ೩[LQJ LW� 7KLV LV FHUWDLQO\ D VROXWLRQ� EXW LW LQYROYHV DQ
H[WUD SHGDO PRYHPHQW WKDW LQFOXGHV SODQQLQJ DQG SUHSDULQJ D SHGDO PRYHPHQW WKDW
LV QRW SDUW RI WKH KDUPRQ\ RU WKH PXVLFDO SKUDVH� ,W LV P\ SHUVRQDO H[SHULHQFH WKDW
PRVW SHGDO PRYHPHQWV FDQ EH GRQH ZLWK HDVH DQG DUH PRVW RIWHQ DQ LQKHUHQW SDUW
RI WKH PXVLFDO JHVWXUH� 7KLV VROXWLRQ LV FXPEHUVRPH DQG XQPXVLFDO�

:KHQ WKH SHGDO PRWLRQ LPSOLHV WKH UHOHDVLQJ RI RQH SHGDO WKDW KDV EHHQ ೩[HG� ZKLOH
ORZHULQJ DQRWKHU QRQ�DGMDFHQW SHGDO LV QRW D YLDEOH VROXWLRQ� LW RQO\ UHPDLQV WR
SHUIRUP EDU �� XVLQJ DQ HQKDUPRQLF QRWH �&੤� IRU WKH '੢� 3OD\LQJ HQKDUPRQLF
VROXWLRQV ZDV DQG LV VWLOO WRGD\ DQ LQWHJUDO SDUW RI KDUS SOD\LQJ� .UXPSKROW] LQFOXGHV
D OLVW RI HQKDUPRQLF VROXWLRQV LQ KLV 3ULQFLSHV���

)XUWKHU� WR WKLV .UXPSKROW] H[DPSOH� 3DUNHU QDPHV ERWK 1HYLOOH %XWOHU &KDOORQHU��

DQG -RKDQQ *HRUJ +HLQULFK %DFNRIHQ�� DV WKRVH ZKR SURSRVHG WR IROG DZD\ WKH
* SHGDO DJDLQVW WKH UHVRQDQFH ER[ RI WKH KDUS LQ RUGHU WR RSHUDWH WKH ) DQG $
SHGDOV RQ WKH ULJKW VLGH RI WKH KDUS ZLWK RQH IRRW� :KHUH 3DUNHU ZULWHV DERXW
ފOLIWLQJމ D SHGDO� KH LQWHQGV IROGLQJ WKH SHGDO DZD\ WR WKH SRVLWLRQ ZKHQ WKH KDUS LV
WUDQVSRUWHG VR WKDW WKH SHGDOV DUH QRW MXWWLQJ RXW� +H ೩QDOO\ FLWHV 5REHUW 1LFKRODV
&KDUOHV %RFKVDކV DGYLFH WR HQJDJH WKH )� * DQG $ SHGDOV WRJHWKHU DQG WR VLPSO\
LJQRUH DQ\ * UHVRQDQFH WKDW UHVXOWV IURP WKH SUHVVLQJ GRZQ RI WKH * SHGDO ZLWK WKH
WZR QHLJKERXULQJ SHGDOV���

,Q KLV VXFFLQFW VW\OH� 3DUNHU DOVR GLVFXVVHV DGGLWLRQDO SHGDOV RQ WKH KDUS LQFOXGLQJ
.UXPSKROW]ކV S«GDOH ¢ UHQIRUFHPHQW DQG VRXUGLQH SHGDO� SHGDO JOLVVDQGL� 7KH
PHFKDQLFDO IHDWXUHV RI WKHVH LQYHQWLRQV ZLOO EH GLVFXVVHG LQ VHFWLRQ ����

��6HH VHFWLRQ ��������
��.UXPSKROW]� 3ULQFLSHV� ���
��1HYLOOH %XWOHU &KDOORQHU� $ 1HZ 3UHFHSWRU IRU WKH +DUS� RS� �� �/RQGRQ� 6NLOOHUQ� ������ ���ހ��
1HYLOOH %XWOHU &KDOORQHU ������DIWHU ������ (QJOLVK KDUSLVW� FRPSRVHU� WHQRU� FRQGXFWRU DQG PXVLF VHOOHU�
��-RKDQQ *HRUJ +HLQULFK %DFNRIHQ� $QOHLWXQJ ]XP +DUIHQVSLHO �/HLS]LJ� %UHLWNRSI XQG +¦UWHO� ������
�����ހ -RKDQQ *HRUJ +HLQULFK %DFNRIHQ ������������ *HUPDQ KDUSLVW� FODULQHWWLVW DQG EDVVHW�KRUQ
SOD\HU DQG FRPSRVHU�
��1LFRODV�&KDUOHV %RFKVD� 1RXYHOOH P«WKRGH GH KDUSH HQ GHX[ SDUWLHV� RS� �� �3DULV� 'XKDQ� ������
��� 5REHUW 1LFKRODV &KDUOHV %RFKVD ������������ )UHQFK KDUSLVW DQG FRPSRVHU�
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'HౘQLWLRQV

0\ GH೩QLWLRQ RI WKH GRXEOH�SHGDO WHFKQLTXH RU GRXEOH�SHGDOOLQJ LV WKH DFW RI PRYLQJ
WZR DGMDFHQW SHGDOV RU WZR QRQ�DGMDFHQW SHGDOV RQ RQH VLGH RI WKH KDUS XVLQJ RQH
IRRW� 7KLV LV DFKLHYHG E\ SODFLQJ WKH IRRW SHUSHQGLFXODU WR WKH KDUS� DFURVV WKH
SHGDOV� 7KH SHGDOV FDQ EH SUHVVHG GRZQ WRJHWKHU RU VHSDUDWHO\ E\ SLYRWLQJ WKH
IRRW� 7KH KHHO PRYHV DQ LQQHU SHGDO DQG WKH WRH PRYHV DQ RXWHU SHGDO� :KHQ WKH
SHGDOV DUH QRW DGMDFHQW WR HDFK RWKHU� GRXEOH�SHGDOOLQJ LV DFKLHYHG E\ IROGLQJ DZD\
D SHGDO� XVXDOO\ WKH & SHGDO RQ WKH OHIW VLGH RU WKH ) RU * SHGDO RQ WKH ULJKW VLGH RI
WKH EDVH RI WKH KDUS� 7KH UHPDLQLQJ ' DQG % SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH
KDUS DQG WKH ) DQG $ SHGDOV RQ WKH ULJKW FDQ EH WKHQ RSHUDWHG ZLWK RQH IRRW� 6HH
೩J� �� �� ����� �����

$OWHUQDWLYHO\� WULSOH�SHGDO WHFKQLTXH RU WULSOH�SHGDOOLQJ RFFXUV ZKHQ WKUHH SHGDOV
DUH SUHVVHG GRZQ WRJHWKHU ZLWK RQH IRRW� 7KLV LV XVXDOO\ FDUULHG RXW RQ WKH ULJKW�
KDQG VLGH RI WKH KDUS� XVLQJ WKH )� * DQG $ SHGDOV� EXW FDQ DOVR EH SHUIRUPHG ZLWK
WKH '� &� DQG % SHGDOV RQ WKH OHIW�KDQG VLGH RI WKH KDUS� 7KH WHUP PXOWL�SHGDOOLQJ
UHIHUV WR DOO WKH DERYH ZD\V RI SHGDOOLQJ� ZLWKRXW VSHFLI\LQJ RQH LQ SDUWLFXODU���

)LJXUH �� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH XSSHU SRVLWLRQ�

5HVHDUFK PHWKRGRORJ\

$IWHU FRQVXOWLQJ WKH PRGHUQ OLWHUDWXUH� P\ UHVHDUFK LQWR DOO DVSHFWV RI SHGDOOLQJ RQ
WKH KDUS H[WHQGHG DFURVV ೩YH KLVWRULFDO DUHDV RI UHVHDUFK� WUHDWLVHV DQG PHWKRGV�
PXVLFDO VRXUFHV ZKHUH D VSHFLDO VROXWLRQ LV LQFOXGHG LQ WKH VFRUH� 7KH PRVW H[FLWLQJ
SDUW HQWDLOHG GLVFRYHULQJ GRXEOH� DQG WULSOH�SHGDOOLQJ ZKHUH LV QRW VSHFL೩HG LQ
ZRUGV EXW LV LPSOLHG E\ WKH PXVLF LWVHOI� OLNH LQ 6SRKUކV 2S� ����

��6HH *ORVVDU\�
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)LJXUH �� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH ORZHU SRVLWLRQ�

)XUWKHU� WR WKLV� , H[SORUHG WKH UHODWLRQVKLS EHWZHHQ VKRHV DQG SHGDOOLQJ� XVLQJ
KLVWRULFDO VRXUFHV DQG LPDJHV �SRUWUDLWV DQG LOOXVWUDWLRQV� RI KDUSLVWV� )LQDOO\� ,
VRXJKW RXW DQ\ RWKHU SRVVLEOH KLVWRULFDO VRXUFHV WKDW PD\ SRLQW WR DQ\ LQWULFDWH
SHGDOOLQJ WHFKQLTXHV� , XVHG QHZVSDSHU DFFRXQWV RI FRQFHUWV� MRXUQDOV DQG OLWHUDU\
GHVFULSWLRQV�

7KH DLP RI P\ UHVHDUFK ZDV WR LGHQWLI\ LI PXOWL�SHGDOOLQJ KDG EHHQ D QRUPDO ZD\ WR
SHGDO IRU D YLUWXRVR KDUSLVW LQ WKH HLJKWHHQWK FHQWXU\� ,I VR� , ZLVKHG WR LQFRUSRUDWH
WKLV WHFKQLTXH LQWR P\ SOD\LQJ DQG WR GLVVHPLQDWH WKLV WR RWKHU KDUSLVWV�

, ZDV DOVR FXULRXV DERXW LWV HYHQWXDO GHPLVH� ZKLFK , LQLWLDOO\ SODFHG DW WKH WLPH
RI WKH LQWURGXFWLRQ RI (UDUGކV GRXEOH�DFWLRQ SHGDO KDUS LQ ���� DQG WKH JUDGXDO
GLVXVH RI WKH VLQJOH�DFWLRQ KDUS� +RZHYHU� WR P\ RZQ VXUSULVH� , IRXQG WKDW TXLWH
WKH RSSRVLWH ZDV WUXH� 'RXEOH�SHGDOOLQJ FRQWLQXHG WR EH SDUW RI SOD\LQJ WKH KDUS
DQG FDQ EH IRXQG LQ ZULWWHQ VRXUFHV DV ODWH DV ������� 0XOWL�SHGDOOLQJ LV DQ LQWHJUDO
SDUW RI PDQ\ SHUIRUPLQJ KDUSLVWV WRGD\� QRWDEO\ MD]] KDUSLVWV���

2YHUYLHZ RI &KDSWHUV

&KDSWHU � JLYHV D JHQHUDO RYHUYLHZ RI WKH W\SHV RI (XURSHDQ KDUSV WKDW H[LVWHG
EHIRUH� GXULQJ DQG MXVW DIWHU WKH VLQJOH�DFWLRQ KDUS� 7KH KLVWRU\ RI KDUSV LV D
FRPSOLFDWHG RQH� DV KDUSV FRPH LQ PDQ\ VL]HV DQG V\VWHPV�

7KH VLQJOH�DFWLRQ KDUS KDG D ORQJ GHYHORSPHQWDO SHULRG RI QHDUO\ VL[W\ \HDUV
IURP LWV DSSDUHQW LQYHQWLRQ LQ ���� XQWLO WKH Vކ���� ZKHQ WKH ೩UVW LQVWUXPHQWV
ZHUH EXLOW LQ 3DULV� &KDSWHU � LV GHGLFDWHG WR WKH KLVWRU\ RI WKH LQVWUXPHQWV DQG

��+HQULHWWH 5HQL«� 0«WKRGH FRPSOªWH GH KDUSH �3DULV� /HGXF� ������ ���
��6HH &KDSWHU ��
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WKH YDULRXV PHFKDQLFDO V\VWHPV RI WKH VLQJOH�DFWLRQ KDUS� :KHQ VHYHQ SHGDOV
EHFDPH WKH VWDQGDUG QXPEHU RI SHGDOV� .UXPSKROW] ZRUNHG ZLWK 1DGHUPDQ DGGLQJ
WZR DGGLWLRQDO SHGDOV� WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO� DQG
FROODERUDWHG ZLWK (UDUG WR FRQVWUXFW WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX�
&RXVLQHDX LQYHQWHG D XQLTXH IRXUWHHQ�SHGDO KDUS ZKLFK KDV EHHQ UHFHQWO\ UH�
GLVFRYHUHG DQG VWXGLHG��� 7KLV LQVWUXPHQW DQG DQ\ RWKHU DGGLWLRQDO SHGDOV VKDOO
DOVR EH GHVFULEHG�

7KH KLVWRULFDO VRXUFHV DUH UHYLHZHG LQ WKH IROORZLQJ IRXU FKDSWHUV� 0DQ\ RI WKHVH
SULPDU\ VRXUFHV DUH GLVFXVVHG IRU WKH ೩UVW WLPH LQ PRGHUQ WLPHV� VR HDFK W\SH RI
SHGDO PRYH DQG WHFKQLTXH LV DQDO\VHG VHSDUDWHO\� DFFRUGLQJ WR WKH W\SH RI KLVWRULFDO
VRXUFH� &KDSWHU � LGHQWL೩HV DOO NQRZQ KDUS WUHDWLVHV DQG GLVFXVVHV WKH LQIRUPDWLRQ
IRXQG LQ WKHVH VRXUFHV ZLWK UHJDUG WR SHGDOOLQJ� , KDYH LGHQWL೩HG QHDUO\ RYHU RQH
KXQGUHG WUHDWLVHV� PHWKRGV DQG VWXG\ ERRNV RI WKH HLJKWHHQWK FHQWXU\ DQG HDUO\
QLQHWHHQWK FHQWXU\� 7KHVH HTXLS XV ZLWK D WHUPLQRORJ\ IRU SHGDOOLQJ DQG LQFOXGH
YDOXDEOH PXVLFDO H[DPSOHV� 7KH SULQFLSDO WHFKQLTXHV DUH SUHVVLQJ D SHGDO GRZQ
DQG UHOHDVLQJ LW� ೩[LQJ D SHGDO� GRXEOH� DQG WULSOH�SHGDOOLQJ� SHGDO JOLVVDQGL DQG
WKH XVH RI WKH S«GDOH ¢ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO� 3HGDO PDUNLQJV VKDOO
DOVR EH GLVFXVVHG�

,Q ����� , EHJDQ WR FRPSLOH D GDWDEDVH RI ZRUNV IRU KDUSV� 7KLV FRQVLVWV RI VFRUHV
WKDW , KDYH FRQVXOWHG LQ OLEUDULHV DQG SULYDWH FROOHFWLRQV ZRUOGZLGH� , KDYH H[DPLQHG
RYHU WZR WKRXVDQG ZRUNV IRU KDUSV ZLWK UHVSHFW WR RYHU WKLUW\ FULWHULD ZKLFK LQFOXGH
SDSHU� ZDWHUPDUNV� SXEOLVKHUV� SULFHV RI VFRUHV� GHGLFDWLRQV� WRQDOLWLHV RI ZRUNV
DQG DQ\ WHFKQLFDO DVSHFWV IRXQG LQ WKH VFRUH� )URP WKLV FDWDORJXH DQG %DUWKHOކV
FDWDORJXH���� , KDYH H[WUDFWHG WKH LQIRUPDWLRQ ZKLFK FRQFHUQV DQ\ IDFHW RI SHGDOOLQJ
IRXQG LQ KDUS VFRUHV� &KDSWHU � FRQWDLQV P\ ೩QGLQJV XS WR QRZ����

&KDSWHU � ORRNV DW WKH VHFRQG JURXS RI PXVLFDO VFRUHV� ZKHUH QR PXOWL�SHGDOOLQJ LV
ZULWWHQ LQ WKH VFRUH� EXW VSHFLDO SHGDOOLQJ WHFKQLTXHV DUH LPSOLHG ZKHQ D KDUSLVW
SOD\V WKH KDUS OLWHUDWXUH� 6LQFH , EHJDQ WR FRPSOHWHO\ UH�OHDUQ P\ SHGDO WHFKQLTXH LQ
����� , QRZ XVHPXOWL�SHGDOOLQJ DQG SHGDO JOLVVDQGL LQFHVVDQWO\� , VHH WKH SRVVLELOLWLHV
RI XVLQJ LW WKURXJKRXW WKH ZKROH KDUS UHSHUWRLUH� , KDYH WDNHQ PXVLF E\ .UXPSKROW]
DQG 6SRKU DV FDVH�VWXGLHV IRU WKLV WKHVLV� VKRZLQJ WKDW PXOWL�SHGDOOLQJ DQG SHGDO
JOLVVDQGL DUH DQ LQWHJUDO SDUW RI WKHLU PXVLF� 7KH SHGDO VROXWLRQV DQG PRYHV IRU
.UXPSKROW]ކV 2S� � DUH IRXQG DW WKH HQG RI &KDSWHU ��

, ZDV FRQIURQWHG ZLWK P\ LQLWLDO SHGDO GLOHPPD ZLWK 6SRKUކV PXVLF� VR , ZLVKHG
WR UH�HYDOXDWH DOO KLV PXVLF IRU KDUS� (YHQ DIWHU WZR \HDUV RI UHVHDUFK� , VWLOO KDYH
IRXQG QR RWKHU KDUS SLHFHV WKDW UHTXLUH DV PXFK GRXEOH�SHGDOOLQJ DV 6SRKUކV 2S�
���� &KDSWHU � UHYLHZV ZKDW LV NQRZQ DERXW 'RUHWWH 6SRKUކV PXVLFDO OLIH DQG SHGDO
WHFKQLTXHV� 7KLV FKDSWHU DOVR LQFOXGHV D FRPSOHWH SHGDO DQDO\VLV RI DOO RI 6SRKUކV
ZRUNV IRU KDUS� ZLWK D VSHFLDO HPSKDVLV RQ 2SS� ��� DQG ��� 7KH )DQWDLVLH SRXU
KDUSH� 2S� ��� LV RQH RI WKH IHZ VLQJOH�DFWLRQ KDUS SLHFHV WKDW LV VWLOO SDUW RI WKH

��6HH &KDSWHU ��
���%DUWKHO� D/މ KDUSHފ�
���7KLV LV DQ RQJRLQJ DUHD RI UHVHDUFK� EHFDXVH VXFK LQGLFDWLRQV FDQ RQO\ EH IRXQG E\ FRQVXOWLQJ HYHU\
H[WHQW KDUS VFRUH�
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PRGHUQ KDUS UHSHUWRLUH� 7KLV DQDO\VLV VKRZV WKH SHGDOOLQJ SRVVLELOLWLHV DQG KRZ
WKH\ DUH VXFK D YLWDO SDUW RI WKH PXVLFDO JHVWXUH DQG SRVVLEOH LQWHQWLRQV RI WKH
FRPSRVHU� 0RVW RI WKH KLVWRULFDO SHGDO WHFKQLTXHV IRXQG LQ 2S� �� FDQ VWLOO EH XVHG
RQ D PRGHUQ SHGDO KDUS�

:KHQ D KDUSLVW SOD\V WZR RU PRUH SHGDOV WRJHWKHU RQ RQH VLGH RI WKH KDUS� WKH
೩UVW TXHVWLRQ LV ZKDW VKRHV WR ZHDU� ,Q WKH ೩UVW IHZ PRQWKV RI UH�OHDUQLQJ P\
SHGDO WHFKQLTXH� , SHUIRUPHG ZLWKRXW VKRHV� , EHJDQ WR UHVHDUFK VKRHV� ZKDW D
SURIHVVLRQDO KDUSLVW PLJKW KDYH ZRUQ WR HQDEOH WKHP WR SHGDO LQ WKLV YLUWXRVR IDVKLRQ�
$V RIWHQ KDSSHQV� WKH KDUSV DQG WKH VKRHV RI WKH VDPH HSRFK JR KDQG LQ KDQG� ,
KDYH DQDO\VHG QHDUO\ ��� UHSUHVHQWDWLRQV �SRUWUDLWV� GUDZLQJV DQG LOOXVWUDWLRQV� RI
KDUSLVWV DQG WKHLU KDUSV GXULQJ WKH ODVW GHFDGHV RI WKH HLJKWHHQWK FHQWXU\ DQG ೩UVW
IHZ GHFDGHV RI WKH QLQHWHHQWK FHQWXU\� &KDSWHU � LV D UHVXOW RI WKLV UHVHDUFK� ZKHUH
, KDYH VLQJOHG RXW VL[ LPDJHV WKDW PD\ GLVSOD\ D KDUSLVW LQ WKH DFW RI SHGDOOLQJ�

&KDSWHU � ORRNV DW WKH LPSOLFDWLRQV RI PXOWL�SHGDOOLQJ RQ RWKHU W\SHV RI SHGDO KDUSV�
, ZLOO VKRZ KRZ WKH VLQJOH�DFWLRQ KDUS DQG (UDUGކV GRXEOH�DFWLRQ SHGDO KDUS KDYH
WZR VHSDUDWH ZD\V WR SHGDO� EXW ZKHUH DFWXDOO\ GRXEOH�SHGDOOLQJ FRQWLQXHG DV D
OLYLQJ WHFKQLTXH�

$SSHQGL[ , FRQWDLQV WKH SULPDU\ VRXUFHV IRU WKH VLQJOH�DFWLRQ KDUS� 7KLV LQFOXGHV
KDUS PHWKRGV� WUHDWLVHV RQ EDVVR FRQWLQXR� DFFRPSDQ\LQJ� FRPSRVLQJ DQG
LPSURYLVLQJ SUHOXGHV� VWXG\ DQG H[HUFLVH ERRNV DQG ೩QDOO\ WXQLQJ PHWKRGV� LQ
7DEOHV ,���,��� 6HFWLRQV ,�� DQG ,�� JLYH WKH PXVLFDO VRXUFHV IRU PXOWL�SHGDOOLQJ� 7KH
ފKDUSމ DUWLFOH LQ 'LGHURWކV (QF\FORS«GLH LV IRXQG LQ $SSHQGL[ ,�� DQG LV WUDQVODWHG
LQWR (QJOLVK IRU WKH ೩UVW WLPH�

$V WKLV LV D WKHVLV EDVHG XSRQ UHVHDUFK LQ DQG WKURXJK PXVLFDO SUDFWLFH� , SURSRVH
P\ RZQ PRGHUQ PHWKRG RQ KRZ WR SHGDO ZKLFK LV LQFOXGHG LQ $SSHQGL[ ,,,� , XVH
WKLV ZKHQ WHDFKLQJ KLVWRULFDO SHGDO WHFKQLTXHV WR P\ VWXGHQWV� $SSHQGL[ ,, JLYHV D
FRPSOHWH OLVW RI WKH SHGDO PRYHV DYDLODEOH WR D KDUSLVW RQ WKH VLQJOH�DFWLRQ KDUS�
LQVSLUHG E\ KLVWRULFDO VRXUFHV DQG P\ RZQ H[SHULHQFHV�

7KLV GLVVHUWDWLRQ LV DFFRPSDQLHG E\ D &' RI 2SS� ���� ���� ��� �� DQG :R2 �� E\
/RXLV 6SRKU� , DOVR LQFOXGH D '9' RI D OLYH SHUIRUPDQFH RI .UXPSKROW]ކV &RQFHUWR
QR� �� 2S� � DQG %RFKVDކV )DQWDLVLH %ULOOLDQWH DYHF LQWURGXFWLRQ HW ೜QDOH VXU OD
GHUQLªUH :DOVH GH &� 0� GH :HEHU� 2S� ����
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