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&RQFOXVLRQ

,Q ����� , EHJDQ ZRUNLQJ DQG UHVHDUFKLQJ WKH PXVLF IRU KDUS E\ /RXLV 6SRKU� ,
UHFRUGHG VHYHUDO RI KLV ZRUNV ZLWK P\ KXVEDQG 'DYLGH 0RQWL LQ ����� �$USDUOD�
'DYLGH 0RQWL DQG 0DULD &KULVWLQD &OHDU\� /RXLV 6SRKU� 6R PDFKކ GLH $XJHQ
]X���DOORUD FKLXGL JOL RFFKL� 675 ����� �������� 7KHPXVLF SURYLGHGPHZLWK WHFKQLFDO
FKDOOHQJHV DQG , OHDUQW HYHU\ GD\ IURP SOD\LQJ RQ P\ RULJLQDO HLJKWHHQWK�FHQWXU\
VLQJOH�DFWLRQ KDUS� :KHQ , EHJDQ WR OHDUQ 6SRKUކV 2SS� ��� DQG ��� LQ �����
WKH RQO\ WZR ZRUNV E\ 6SRKU WKDW , KDG QRW OHDUQW RU SHUIRUPHG� , IRXQG FHUWDLQ
SDVVDJHV LPSRVVLEOH WR SOD\� LI P\ IRRW RSHUDWHG RQO\ RQH SHGDO DW D WLPH� RQ RQH
VLGH RI WKH KDUS�

)URP WKH VFRUHV� LW VHHPHG DV LI 6SRKU ZDV DVNLQJ WKH KDUSLVW WR PRYH DW OHDVW
WZR SHGDOV DW D WLPH� .QRZLQJ WKDW %DFNRIHQކV PHWKRG� $QOHLWXQJ ]XP +DUIHQVSLHO
������ KDG ZULWWHQ DERXW GRXEOH�SHGDOOLQJ� ZKLFK LV VLPSOL೩HG E\ IROGLQJ DZD\ RQH
SHGDO LQ RUGHU WR RSHUDWH WZR QRQ�DGMDFHQW SHGDOV DW WKH VDPH WLPH� , EHJDQ WR ORRN
IRU RWKHU KLVWRULFDO VRXUFHV RQ SHGDOOLQJ� )URP WKLV UHVHDUFK RQ GRXEOH�SHGDOOLQJ�
, DOVR IRXQG WKDW SHGDOOLQJ ZDV D PRYHPHQW RI WKH ZKROH IRRW FRPSOHWHO\ R೨ WKH
೪RRU DQG WKDW PRVW SHGDOV ZHUH QRW ೩[HG� 3HGDOV ZHUH PRYHG DV PXFK DV SRVVLEOH
DW WKH PRPHQW ZKHUH DQ DFFLGHQWDO LV LQGLFDWHG LQ WKH PXVLF DQG WKHQ UHOHDVHG
LPPHGLDWHO\�

, LGHQWL೩HG QLQH KDUS WUHDWLVHV DQG PHWKRGV WKDW GLVFXVV GRXEOH� DQG WULSOH�SHGDOOLQJ�
OLVWHG LQ $SSHQGL[ ,� VHFWLRQ ,��� , KDYH LGHQWL೩HG ೩YH SLHFHV IRU KDUS� ZKHUH WKH
FRPSRVHU LQVWUXFWV WKH KDUSLVW WR SUHVV PRUH WKDQ RQH SHGDO DW D WLPH� IRXU ZKHUH
GRXEOH�SHGDOOLQJ LV UHTXLUHG DQG RQH VRQDWD E\ Gކ$OYLPDUH ZKHUH WULSOH�SHGDOOLQJ
LV UHTXLUHG ZLWK ERWK IHHW VLPXOWDQHRXVO\� OLVWHG LQ $SSHQGL[ ,� VHFWLRQ ,��� 7KHVH
KLVWRULFDO VRXUFHV VKRZ D WHFKQLTXH ZKHUH WKH ZKROH IRRW PRYHV WZR RU WKUHH SHGDOV
WRJHWKHU�

, UH�YLVLWHG WKH FRPSOHWH H[WHQW ZRUNV E\ 6SRKU IRU KDUS DQG DQDO\VHG KLV XVH
RI PXOWL�SHGDOOLQJ WHFKQLTXHV� 6SRKU QRW RQO\ HPSOR\V WKH WHFKQLTXHV GHVFULEHG
LQ WKH DERYH VRXUFHV� EXW KLV ZRUNV DOVR UHTXLUH WKDW WKH KDUSLVW XVHV WKH KHHO
DQG WRH WR RSHUDWH WZR SHGDOV LQGHSHQGHQWO\� , KDYH QRZ FODVVL೩HG WKLUW\�VHYHQ
FRUH PRYHV WKDW DUH SRVVLEOH RQ WKH KDUS DQG WKDW DUH IRXQG LQ 6SRKUކV PXVLF�
7KHVH PRYHV GHULYH IURP P\ RZQ DUWLVWLF UHVHDUFK� FRPELQHG ZLWK WKH KLVWRULFDO
WKHRUHWLFDO HYLGHQFH� 7KHVH SHGDO WHFKQLTXHV XQGHUOLQH KLV FRPSRVLWLRQDO VW\OH�

���
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6SRKU FRPSRVHG IRU KDUS LQ D ZD\ WKDW WKH KDUSLVW KDV XVXDOO\ DW OHDVW RQH EDUކV
UHVW HDFK WLPH D SHGDO QHHGV WR EH IROGHG RU XQIROGHG�

, LQYHVWLJDWHG LPDJHV RI KDUSV DQG KDUSLVWV LQ WKH DFW RI SHGDOOLQJ DQG VLQJOHG RXW
VHYHUDO SRUWUDLWV ZKHUH WKH KDUSLVWކV IRRW LV FRPSOHWHO\ R೨ WKH ೪RRU DQG SODFHG RYHU
D SHGDO� RU SHUKDSV WZR SHGDOV�

, ORRNHG IRU KLVWRULFDO GHVFULSWLRQV RI DQ\ SHGDOOLQJ WHFKQLTXHV� $V WKH VLQJOH�DFWLRQ
DQG GRXEOH�DFWLRQ KDUSV FR�H[LVWHG IRU RYHU WKLUW\ \HDUV� , UHYLHZHG WKH KLVWRULFDO
VRXUFHV RI WKH ODWHU KDUSV WR VHH LI PXOWL�SHGDOOLQJ VXUYLYHG RQ WKLV LQVWUXPHQW� ,
GLVFRYHUHG WKDW VRPH GRXEOH�SHGDO PRYHV UHPDLQHG� ZKLOH VRPH QHZ RQHV ZHUH
LQWURGXFHG� GXH WR WKH GL೨HUHQW RUJDQLVDWLRQ RI WKH SHGDOV�

7KH UHVHDUFK LV LPSRUWDQW IRU VHYHUDO DVSHFWV RI KDUS UHVHDUFK� )RU SHGDO KDUSLVWV�
WKH SHGDOV DUH WKH PRVW LPSRUWDQW SDUW RI SOD\LQJ� DV WKH\ SURGXFH PRUH WKDQ KDOI RI
WKH QRWHV RQ WKH VLQJOH�DFWLRQ KDUS DQG WZR�WKLUGV RI WKH QRWHV RQ WKH GRXEOH�DFWLRQ
SHGDO KDUS� 1R RWKHU FRPSUHKHQVLYH VWXG\ RQ KDUS SHGDOOLQJ H[LVWV�

7KLV UHVHDUFK DGGV WR DQ\ SDVW VWXGLHV RQ KDUS WUHDWLVHV DQG PHWKRGV� LGHQWLI\LQJ
KHUH RYHU RQH KXQGUHG ERRNV IRU OHDUQLQJ WKH SHGDO KDUSV� 7KH PXVLF SXEOLVKHG
LQ WKH ODWH HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXULHV PD\ ORRN HDV\ RQ WKH SDJH�
+RZHYHU� D VPDOO VHJPHQW RI WKH UHSHUWRLUH ZDV PXVLF IRU YLUWXRVL� FRPSRVHG DQG
SOD\HG E\ SURIHVVLRQDOV ZKR GHYHORSHG H[WUDRUGLQDU\ SOD\LQJ WHFKQLTXHV LQFOXGLQJ
SHGDO WHFKQLTXHV�

4XHVWLRQV IURP KDUSLVWV� UHVWRUHUV DQG RUJDQRORJLVWV UHJDUGLQJ SHGDO QRLVHV DUH
DGGUHVVHG LQ WKH VWXG\� :KHQ KLVWRULFDO SHGDOOLQJ LV XVHG� WKH LPSRUWDQW DFWLRQ LV
D VLPSOH XS DQG GRZQ PRYHPHQW� )L[LQJ SHGDOV LV D UDUH IRRW DFWLRQ DQG LV XVHG
RFFDVLRQDOO\ DQG RQO\ LQ H[FHSWLRQDO FDVHV� 7KH P\VWHU\ UHJDUGLQJ WKH ODFN RI SHGDO
PDUNLQJV LQ KDUS PXVLF XS WR WKH PLGGOH RI WKH QLQHWHHQWK FHQWXU\ LV H[SODLQHG E\
WKH SHGDO WHFKQLTXH� 3HGDO PDUNLQJV DUH REVROHWH IRU WRQDO UHSHUWRLUH LI WKH IHHW
PRYHPHQWV EHFRPH WKH PXVLFDO JHVWXUH DQG ZRUN ZLWK WKH KDQGV� -XVW DV PXFK DV
WKH KDQGV PRYH ZKHQ UHDGLQJ D VFRUH� WKH IHHW ފUHDGމ WKH DFFLGHQWDOV LQ WKH VFRUH
DQG DFW XSRQ WKHP�

7KH PXVLF IRU KDUS E\ 6SRKU DQG KLV FRPSRVLWLRQDO VW\OH FDQ EH YLHZHG LQ D
FRPSOHWHO\ QHZ OLJKW� ZKHQ SHGDOOLQJ LV WDNHQ LQWR DFFRXQW� $ FKURQRORJ\ RI KLV
ZRUNV FDQ EH GHOLQHDWHG E\ KLV LQFUHDVLQJ GHPDQGV IRU PRUH DQG PRUH SHGDO PRYHV�
FRPELQDWLRQV RI WKH KHHO DQG WRH RSHUDWLQJ LQGHSHQGHQWO\ IURP HDFK RWKHU� )RU
DQ\ KDUSLVW� 6SRKUކV PXVLF EHFRPHV PXFK HDVLHU WR SOD\ ZKHQ PXOWL�SHGDOOLQJ
WHFKQLTXHV DUH XVHG�

$V , KDYH EHHQ DEOH WR LGHQWLI\ WKDW GRXEOH�SHGDOOLQJ GLG QRW GLH RXW ZLWK WKH GHPLVH RI
WKH VLQJOH�DFWLRQ KDUS� DQG FRQWLQXHG LQWR WKH GRXEOH�DFWLRQ SHGDO KDUS UHSHUWRLUH�
WKHVH WHFKQLTXHV FDQ EH DSSOLHG WRGD\� RQ DQ\ SHGDO KDUS� 7KH WHFKQLTXHV DUH
IHDVLEOH DQG VLPSOLI\ KDUPRQLF PRGXODWLRQV IRU DQ\ KDUSLVW� ,PSURYLVLQJ EHFRPHV
HDVLHU�

7KLV UHVHDUFK DWWHPSWV WR VKRZ WKH PXVLFDOLW\ RI PXOWL�SHGDOOLQJ� KRZ SHGDOOLQJ
LV DQ LQKHUHQW SDUW RI WKH PXVLFDO JHVWXUH DQG QRW D PHFKDQLFDO REOLJDWLRQ� 7KH
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SK\VLFDOLW\ RI WKH SHGDO PRYHV EHFRPHV RI XSPRVW LPSRUWDQFH� FUHDWLQJ WHQVLRQV
DQG UHVROXWLRQV WKDW PLUURU WKH PXVLFDO OLQH� 7KH ೩QGLQJV KHUH FDQ DGG WR WKH
DFDGHPLF ೩HOG RI JHVWXUH DQG PXVLF�

7KH PHWKRGRORJ\ IRU WKLV VWXG\ FRPELQHV GLVWLQFW KLVWRULFDO VRXUFHV ZLWK DUWLVWLF
SUDFWLFH WR DUULYH DW D PXVLFDO SHUIRUPDQFH� 7KLV PXOWLIDFHWHG DSSURDFK PHDQV
WKDW WKHRUHWLFDO ZRUNV �KDUS WUHDWLVHV DQG PHWKRGV� DQG SLHFHV� ZKHUH SHGDOOLQJ LV
GHVFULEHG LQ ZRUGV� DUH FRXSOHG ZLWK QRQ�YHUEDO WHVWLPRQLHV� ZKLFK DUH WKH PXVLFDO
RQHV IRXQG KLGGHQ LQ WKH VFRUH� 7KLV DUWLVWLF SURMHFW ZDV FDUULHG RXW ZKLOH SOD\LQJ
WKH KDUS� :LWKRXW WKLV SUDFWLFDO FRPSRQHQW� LW ZRXOG DSSHDU WKDW WKHUH DUH QR
KLVWRULFDO UHFRUGV RI PRYLQJ WKH KHHO DQG WRH LQGHSHQGHQWO\ ZKLOH SHGDOOLQJ� 7KH
LQYHVWLJDWLRQV LQWR VKRHV DQG KLVWRULFDO SRUWUDLWV JLYH IHZ GH೩QLWH DQVZHUV SUHVHQWO\�
EXW SRLQW WRZDUGV VRPH IXQGDPHQWDO DVSHFWV RI KLVWRULFDO SHGDOOLQJ� OLNH OLIWLQJ WKH
ZKROH IRRW R೨ WKH ೪RRU�

7KH PRVW VXUSULVLQJ GLVFRYHU\ IRU PH ZDV WKH KLVWRULFDO HYLGHQFH WKDW GRXEOH�
SHGDOOLQJ FRQWLQXHG LQWR WKH 5RPDQWLF KDUS UHSHUWRLUH� 7KH QHZ GRXEOH�SHGDO
SRVVLELOLWLHV VXEVWLWXWHG WKH ROGHU RQHV� VRPHWLPHV DFKLHYLQJ WKH VDPH KDUPRQLF
UHVXOW EXW XVLQJ GL೨HUHQW SHGDOV� $V PXFK DV P\ UHVHDUFK LV DQ H[SDQVLRQ RI 0LNH
3DUNHUކV UHVHDUFK� , KRSH WKDW WKH PDQ\ LVVXHV WKDW , KDYH D೨URQWHG KHUH FDQ EH
XVHG IRU IXUWKHU UHVHDUFK�

0RUH H[DPSOHV RI PXOWL�SHGDOOLQJ PD\ EH IRXQG LQ QHZO\ LGHQWL೩HG KDUS PHWKRGV�
WUHDWLVHV DQG SLHFHV� ,Q WKLV VWXG\� , LGHQWLI\ 6SRKU DV EHLQJ WKH RQO\ FRPSRVHU WR
XVH WKH WRH DQG KHHO LQGHSHQGHQWO\ DQG WR VXFK DQ HSLWRPH RI WHFKQLTXH� +RZHYHU�
RWKHU FRPSRVHUV PD\ KDYH DOVR XVHG WKHVH PRYHV� )XUWKHU UHVHDUFK LV UHTXLUHG
LQWR WKH PXVLF VSHFL೩FDOO\ E\ .UXPSKROW]� %DFNRIHQ DQG Gކ$OYLPDUH�
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