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3ĜHGPOXYD

3ĜHGORåHQi SUiFH SĜHGVWDYXMH Pp SĤYRGQt VWXGLH ]DEêYDMtFt VH H[SHULPHQWiOQtP Yê]NXPHP SR]RUQRVWL D RþQtFK

SRK\EĤ� &tOHP E\OR SĜHGVWDYLW MHGHQ Xåãt YêVHN Pp Yê]NXPQp SUiFH� 3ĜL YêEČUX E\OR QXWQp ĜDGX VWXGLt Y\QHFKDW

²YH YêEČUX WDN QDSĜtNODG FK\Et VWXGLH R SDPČWL QD IRWRJUDILH� YêYRML GLDJQRVWLFNêFKPHWRG þL WUpQRYiQt SDPČWL�

6WXGLH MVHP Y\EtUDO SRGOH QČNROLND NULWpULt� =DSUYp WHPDWLFN\ ± MHGQi VH R VWXGLH ]DEêYDMtFt VH SR]RUQRVWt� =D�

GUXKp PHWRGRORJLFN\ ± MHGQi VH R H[SHULPHQWiOQt Yê]NXP D YãHFKQ\ SĜHGORåHQp VWXGLH WDNp VSRMXMH PHWRGD

VOHGRYiQt RþQtFK SRK\EĤ� =DWĜHWt SRGOH W\SX SXEOLNDFH ± YãHFKQ\ VWXGLH E\O\ SXEOLNRYiQ\ YH YČGHFNêFK þDVR�

SLVHFK V LPSDNW IDNWRUHP �Då QD MHGQX YêMLPNX ]DKUDQLþQtFK�� 3UYQt SRORYLQD VWXGLt MVRX PHWRGRORJLFNp SXE�

OLNDFH� NWHUp WYRĜt WČåLãWČ SUiFH� 0HWRGRORJLFNp YêVOHGN\ GiOH GLVNXWXML QD SĜtNODGHFK VWXGLt ] GUXKp þiVWL� NGH

SĜHGVWDYXML DSOLNRYDQp SRXåLWt VOHGRYiQt RþQtFK SRK\EĤ SUR Yê]NXP GDOãtFK RWi]HN�

&HONRYČ VH MHGQi R RVP VWXGLt ] SRVOHGQtFK GHVHWL OHW Pp SUiFH� 9 WH[WX VRXþDVQČ ]PtQtP L YêVOHGN\ GYRX GDOãtFK

QDãLFK VWXGLt� NWHUp VH YČQRYDO\ WHFKQLFNêP DVSHNWĤPPHWRG\ D E\O\ SXEOLNRYiQ\ Y UHFHQ]RYDQêFK ]DKUDQLþQtFK

VERUQtFtFK� 7HQWR WH[W FKiSX MDNR SĜtOHåLWRVW WpPD D MHGQRWOLYp Yê]NXP\ VRXKUQQČ SĜHGVWDYLW Y þHVNpP MD]\FH�

ÒYRGQt þiVW WpWR SUiFH SĜHGVWDYXMH Yê]NXPQê ]iPČU �.DS� �� D ]iNODGQt WHRUHWLFNi D PHWRGRORJLFNi YêFKRGLVND

�.DS� ��� -H ]GH SRSViQD SUREOHPDWLND GČOHQt SR]RUQRVWL QD YtFH FtOĤ D PHWRGD VOHGRYiQt YtFH REMHNWĤ �0XOWLSOH

2EMHFW 7UDFNLQJ�� 9 .DS� � SĜHGVWDYXML MHGQRWOLYp PHWRGRORJLFNp VWXGLH� MHMLFK YêVOHGN\ D SĜtQRV� &HONRYp

YêVOHGN\ MVRX Y ERGHFK VKUQXW\ Y .DS� �� 1D ]iYČU GHPRQVWUXML PHWRGRORJLFNp GĤVOHGN\ QD GDOãtFK SĜtNODGHFK

�.DS���� -HGQRWOLYp þOiQN\ MVRX XYHGHQ\ MDNR VDPRVWDWQp NDSLWRO\ �.DS� ������

9 3UD]H� ĜtMHQ ����
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ýDVWR SRWĜHEXMHPH VOHGRYDW YtFH YČFt Y QDãHP RNROt� ět]HQt DXWD Y\åDGXMH� DE\FKRP VL XYČGRPRYDOL� NGH MVRX

QHMEOLåãt ~þDVWQtFL VLOQLþQtKR SURYR]X� 9 WêPRYêFK VSRUWHFK VL SRWĜHEXMHPH SDPDWRYDW� NGH MVRX QDãL VSROXKUiþL

D NGH VRXSHĜL� 1D NRXSDOLãWL SRWĜHEXMHPH VOHGRYDW� NGH MVRX QDãH GČWL�

1DãH RþL MVRX YHOPL GREĜH Y\YLQXWp N YQtPiQt VWĜHGX ]RUQpKR SROH� .YDOLWD LQIRUPDFt QD SHULIHULL NOHVi D SRNXG

QiV QČMDNê SĜHGPČW ]DMtPi� PXVtPH QD QČM QDVPČURYDW SRKOHG� 6RXþDVQp VOHGRYiQt YtFH REMHNWĤ WHG\ Y\åDGXMH

UR]KRGRYiQt� NG\ VH EOtåt QČMDNi ULVNDQWQt VLWXDFH D SRKOHG QD QL SRWĜHEXMHPH SĜHVXQRXW D NG\ VH PĤåHPH

VSROHKQRXW QD PpQČ VSROHKOLYp LQIRUPDFH ] SHULIHULH ]RUQpKR SROH�

-DN WHG\ YODVWQČ GRNiåHPH ]DPČĜLW SR]RUQRVW QD YtFH YČFt VRXþDVQČ" 3RFKRSHQt WpWR RWi]N\ PĤåH Y EXGRXFQX

XPRåQLW SUDNWLFNp DSOLNDFH� 6 SRNUDþXMtFtP UR]YRMHP WHFKQRORJLt EXGH VOHGRYiQt RþQtFK SRK\EĤ PQRKHP SĜt�

VWXSQČMãt D PRåQi EXGH VRXþiVWt ĜDG\ þLQQRVWt� 3RNXG EXGHPH VOHGRYDW RþQt SRK\E\ ĜLGLþH DXWD QHER OHWHFNpKR

RSHUiWRUD� PRåQi GRNiåHPH RGKDGQRXW� NG\ MH QČMDNê REMHNW SĜHKOtåHQê D MHPQČ QD QČM ĜLGLþH XSR]RUQLW� 1DR�

SDN Y SĜtSDGHFK� NG\ ] FKRYiQt D ]H VPČUX SRKOHGX SĜHGSRNOiGiPH� åH ĜLGLþ R REMHNWX Yt� QHEXGH V\VWpP ĜLGLþH

UXãLW�

��� 2GERUQê ]iMHP

0êPKODYQtP RGERUQêP ]iMPHP MH RWi]ND� MDN OLGp SR]RUXMt REMHNW\ YH VYpP RNROt D MDN VH WR SURMHYXMH Y

]DPČĜHQt MHMLFK RþQtFK SRK\EĤ� =DMtPiPQH� MDN VH SĜL WRP UR]KRGXMt L MDN UREXVWQt QHER QDRSDN QiKRGQp

W\WR SURMHY\ MVRX D FR MH RYOLYĖXMH�

7DWR SUiFH Pi PHWRGRORJLFNê FKDUDNWHU� &tOHP QHQt SRSVDW FKRYiQt Y NRQNUpWQtFK VLWXDFtFK� MDN D NDP VH OLGp

GtYDMt SĜL VOHGRYiQt ILOPX� Ĝt]HQt QHER KOtGiQt GČWt� 7R MVRX SRPČUQČ NRPSOH[Qt VLWXDFH� NGH E\ E\OR VQDGQp

QHFKDW VH ]DKOWLW GHWDLO\� 9ČWãLQD SĜHGORåHQêFK PHWRGRORJLFNêFK VWXGLt VH ]DEêYi PRGHORYRX VLWXDFt ]YDQRX

0XOWLSOH 2EMHFW 7UDFNLQJ �027� YL] .DS� ����� 9êKRGRX PRGHOX MH� åH XPRåĖXMH RGKOpGQRXW RG YL]XiOQtFK

GHWDLOĤ �Y]KOHG D UR]GtO\ PH]L REMHNW\� MHMLFK RGOLãHQt RG SR]DGt� D MH PRåQp WDN OpSH VWXGRYDW VDPRWQp ]DPČĜHQt

SR]RUQRVWL�

�
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3ĜHVWRåH MVRX Y WpWR SUiFL SRURYQiYiQ\ UĤ]Qp GRVXG SXEOLNRYDQp PRGHO\ RþQtFK SRK\EĤ QHER MH QDYUKRYiQ

YODVWQt PRGHO �DQWLFURZGLQJ� /XNDYVNê� ������ FtOHP QHQt IRUPXORYDW MHGHQ ILQiOQt PRGHO� DOH Y\WYRĜLW QiVWURMH�

NWHUp XPRåQt IRUPXODFL D WHVWRYiQt EXGRXFtFK PRGHOĤ� =DEêYiP VH WtP� MDN Y G\QDPLFNêFK ~ORKiFK HIHNWLYQČ

SRURYQiYDW RþQt SRK\E\ PH]L VHERX D WDNp V SĜHGSRYČGt PRGHOX� =DPČĜXML VH QD FHONRYi RPH]HQt PRGHOX

± MDN QHMOpSH PĤåHPH RþQt SRK\E\ SĜHGSRYČGČW� $ WHVWXML YOLY GDOãtFK IDNWRUĤ� MDNR MH þDV QHER SĜtWRPQRVW

QHUHOHYDQWQtFK REMHNWĤ ] RNROt� DE\FKRP YČGČOL� ]GD þL MDNêP ]SĤVREHP E\ PČO\ EêW GR PRGHOĤ ]DKUQRYiQ\�

9 PHWRGRORJLFNêFK ]iYČUHFK ]ĤVWiYiP YČWãLQRX QD ~URYQL PRGHOX �NDP VH OLGp GtYDMt SĜL 027�� DOH QiVWURMH D

Y\SR]RURYDQi RPH]HQt MVRX REHFQČMãt D MH PRåQp MH SRXåtW L Y GDOãtFK VLWXDFtFK MDNR E\ E\OR QDSĜtNODG VOHGRYiQt

ILOPX� ýWYUWi ]DĜD]HQi VWXGLH �/XNDYVNê� ����� LOXVWUXMH VWXGLXP YOLYX UXãLYêFK SRGQČWĤ SĜL VOHGRYiQt IRWRJUDILt�

1iVOHGXMtFt .DSLWROD � XND]XMH� MDN VH W\WR PHWRGRORJLFNp YêVOHGN\ SURMHYt QD UHiOQpP Yê]NXPX RþQtFK SR�

K\EĤ� 3ĜHGNOiGDQp DSOLNRYDQp VWXGLH MVRX NODVLFNêPL SĜtNODG\ Y\XåLWt PHWRG\� SULPiUQČ QHVWDYt QD ]MLãWČQtFK ]

PHWRGRORJLFNp þiVWL� DOH GRYROt QiP XNi]DW QD RPH]HQt� VH NWHUêPL VH Yê]NXP SRWêNi�

��� =DPČĜHQt MHGQRWOLYêFK PHWRGRORJLFNêFK VWXGLt

=i]QDPHPRþQtFK SRK\EĤ SĜL VOHGRYiQt G\QDPLFNp VFpQ\ ]tVNiYiPH YHOPL NRPSOH[Qt GDWRYp ]i]QDP\ R SROR]H

D þDVH� 1HMHQ Y WRP VP\VOX� åH MH MLFK YHONpPQRåVWYt� DOH WDNp SURWR� åH MHMLFK Y]iMHPQRX SRGREQRVW þL UR]GtOQRVW

PĤåHPH KOHGDW QD QČNROLND URYLQiFK� 6WXGLH SUH]HQWRYDQp Y WpWR SUiFL VH SRVWXSQČ ]DPČĜXMt QD KODYQt DVSHNW\

WDNRYpKR SRURYQiYiQt� 6WXGRYDO MVHP PRåQRVWL FHONRYpKR SRURYQiYiQt þDVRSURVWRURYêFK GDW� SRURYQiYiQt

SRORK\ SRKOHGX V SĜHGSRYČGt� þDVRYêP Y]WDKHPPH]L SRKOHGHP D SURVWĜHGtP D YOLYHP GDOãtFK REMHNWĤ� NWHUp

QHMVRX SUR GDQê ~NRO UHOHYDQWQt�

([SHULPHQW\ Y SĜHGVWDYHQêFK PHWRGRORJLFNêFK VWXGLtFK VH WDN ]DPČĜXMt QD QiVOHGXMtFt RWi]N\�

D� 'i VH ] RþQtFK SRK\EĤ EČKHP RSDNRYDQp SUH]HQWDFH ~ORK\ RGKDGQRXW UREXVWQRVW RþQtFK SRK\EĤ� WM� MDNp

PQRåVWYt SRKOHGĤ MH ]iPČUQp D ~þHOQp� D MDNp QiKRGQp �/XNDYVNê� �����" -DNêP ]SĤVREHP E\FKRP

YODVWQČ PČOL SRURYQiYDW RþQt SRK\E\� DE\FKRP ] QLFK Y\WČåLOL YtFH LQIRUPDFt"

E� -DNêP ]SĤVREHP E\FKRPPČOL VWDWLVWLFN\ WHVWRYDW SRGREQRVW RþQtFK SRK\EĤ Y UĤ]QêFK SRGPtQNiFK" -DN

RGKDOLW� ]GD PtUD RGFK\ON\ SĜHVDKXMH REY\NORX PtUX YDULDELOLW\ �'ČFKWČUHQNR HW DO�� �����"

F� 'R MDNp PtU\ SĜHGSRYtGiPH SRK\E QD REUD]RYFH D SĜL]SĤVREXMHPH WRPX VYp SRK\E\ Rþt �/XNDYVNê 	

'ČFKWČUHQNR� �����" 3RNXG EXGHPH IRUPXORYDW PRGHO\ R VPČUX SRKOHGX Y SURPČQOLYp VLWXDFL� PČOL

E\FKRP Y\FKi]HW ] DNWXiOQtKR VWDYX� QHER UDGČML ] PLQXOpKR þL EXGRXFtKR"

G� 'RNiåHPH LJQRURYDW SRGQČW\� NWHUêFK VL QHPiPH YãtPDW �/XNDYVNê� �����"

&HONRYČ VL WDN SĜHGNOiGDQi KDELOLWDþQt SUiFH NODGH RWi]NX�

-DN VPČĜXMHPH VYĤM SRKOHG Y VLWXDFtFK� NG\ SRWĜHEXMHPH VOHGRYDW YtFH FtOĤ VRXþDVQČ" -DNp IDNWRU\ VPČU

SRKOHGX RYOLYĖXMt"0ĤåHPH VL ] WČFKWR Yê]NXPĤ G\QDPLFNêFK VLWXDFt SĜLQpVW QČFR GR REHFQpKR Yê]NXPX

RþQtFK SRK\EĤ"
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/LGVNi P\VO QH]SUDFRYiYi D DQL QHGRNiåH ]SUDFRYDW YãHFKQ\ VLJQiO\� NWHUp UHJLVWUXMH� 2ED W\WR DVSHNW\ �Yê�

EČURYRVW D RPH]HQp ]GURMH� WYRĜt ]iNODG� NWHUê VH SV\FKRORJLFNp WHRULH SR]RUQRVWL VQDåt SRSVDW D Y\VYČWOLW�

ěDGD Yê]NXPĤ VH RGYROiYi QD LQWXLWLYQt SĜHGVWDYX R WRP� FR GR SR]RUQRVWL SDWĜt� SRGREQČ MDNR :LOOLDP -DPHV

������� Ä.DåGê Yt� FR MH WR SR]RUQRVW� 0\VO VH ]PRFĖXMH MHGQRKR ] QČNROLND VLPXOWiQQtFK EČKĤ P\ãOHQHN þL

PRåQêFK REMHNWĤ Y þLVWp D MDVQp SRGREČ� -HMtP ]iNODGHP MH ]DPČĜHQt� NRQFHQWUDFH YČGRPt� 7R ]QDPHQi QXWQRVW

RGVWRXSHQt RG QČNWHUêFK YČFt� DE\FKRP VH PRKOL ~þLQQČ ]DEêYDW MLQêPL�³�

9ê]NXP SR]RUQRVWL ]D SRVOHGQtFK VWR OHW SĜLQHVO ĜDGX SR]QDWNĤ D SRNUDþXMH L QDGiOH� 6KUQRXW W\WR SR]QDWN\ E\

E\OR QDG UiPHF WpWR SUiFH� DOH UiG E\FK VH ]DVWDYLO X NULWLFNêFK RKODVĤ� NWHUp VH Y SRVOHGQtP GHVHWLOHWt REMHYXMt

D XSR]RUĖXMt QD SUREOpP\ WRKRWR Yê]NXPX��

$QGHUVRQ ������ XSR]RUĖXMH� åH Xå -DPHVRYD GHILQLFH Y VREČ XNUêYi SRWHQFLiOQt SUREOpP� SURWRåH QHQt MDVQp�

]GD VL SR]RUQRVW SĜHGVWDYXMHPH YãLFKQL VWHMQČ� 3ĜHVWRåH ]iNODGQt SĜHGVWDYD R IXQNFL SR]RUQRVWL MH VWHMQi� Y XþHE�

QLFtFK QDMGHPH ĜDGX GDOãtFK VSHFLILFNêFK IXQNFt �+RPPHO HW DO�� ������ 3R]RUQRVW WDN SRYDåXMHPH ]D VFKRS�

QRVW Y\EtUDW XGiORVWL SUR GDOãt ]SUDFRYiQt �IRFXVHG DWWHQWLRQ�� VFKRSQRVW LJQRURYDW ]DYiGČMtFt QHER QHSRGVWDWQp

VLJQiO\ �VHOHFWLYH DWWHQWLRQ�� PHFKDQLVPXV LQWHJUXMtFt LQIRUPDFH UĤ]QêFK PRGDOLW SDWĜtFt N MHGQRPX REMHNWX

�IHDWXUH LQWHJUDWLRQ�� XSĜHGQRVWĖRYiQt VLJQiOĤ ] NRQNUpWQtKR PtVWD Y SURVWRUX �VSDWLDO DWWHQWLRQ�� V\VWHPDWLFNp

Y\KOHGiYiQt �YLVXDO VHDUFK�� VFKRSQRVW SURYiGČW QČNROLN þLQQRVWt QDMHGQRX �GLYLGHG DWWHQWLRQ�� RYOiGiQt RþQtFK

SRK\EĤ �VHOHFWLYH DWWHQWLRQ IRU DFWLRQ�� YêEČU ] QDEtGN\ PRåQêFK FtOĤ �JRDO�FHQWHUHG DWWHQWLRQ�� XSĜHGQRVWĖR�

YiQt MHGQRKR REMHNWX� Y]SRPtQN\ þL SĜHGVWDY\ SĜHG RVWDWQtPL �REMHFW�FHQWHUHG DWWHQWLRQ�� VRXVWĜHGČQt QD SĜtFKRG

RþHNiYDQp XGiORVWL �VXVWDLQHG DWWHQWLRQ��

6RXþDVQi NULWLND Yê]NXPX SR]RUQRVWL �$QGHUVRQ� ����� +RPPHO HW DO�� ����� .UDX]OLV HW DO�� ����� VH Gi VKU�

QRXW GR GYRX ]iNODGQtFK ERGĤ� 3UYQtP MH QHMDVQp Y\PH]HQt SR]RUQRVWL� -DN MLå E\OR QD]QDþHQR� GR SR]RUQRVWL
�3ĜHNODG 'DOLERU âSRN �(\VHQFN 	 .HDQH� ����� D YODVWQt SĜHNODG�
�.ULWLND PtĜt N VDPRWQp SRGVWDWČ SRMPX SR]RUQRVWL� MDN MH SDWUQp L ] Qi]YĤ VWXGLt� Ä7KHUH LV QR 6XFK 7KLQJ DV $WWHQWLRQ³ �$QGHUVRQ�

����� QHER Ä1R RQH NQRZV ZKDW DWWHQWLRQ LV³ �+RPPHO HW DO�� �����

�
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Q\Qt ]DKUQXMHPH FHORX ĜDGX IXQNFt� 7\WR IXQNFH VH þDVWR SĜHNUêYDMt D MH REWtåQp MH PH]L VHERX SĜHVQČ UR]OLãLW�

9ê]NXP VH GRVXG þDVWR VRXVWĜHGLO QD GHILQRYiQt GLFKRWRPLt �EH]GČþQi D ]iPČUQi SR]RUQRVW� GYČ VWiGLD Y\�

KOHGiYiQt�� DOH W\WR GLFKRWRPLH QHMVRX SĜtOLã RVWUp D þDVWR SRSLVXMt VStã NYDQWLWDWLYQt QHå NYDOLWDWLYQt UR]GtO YH

IXQJRYiQt SR]RUQRVWL� .URPČ WRKRWR SUREOHPDWLFNpKR Y\PH]RYiQt Y UiPFL SRMPX QDUiåtPH QD REWtåQp RGGČOR�

YiQt SR]RUQRVWL RG GDOãtFK IXQNFt� MDNR MH UR]KRGRYiQt þL PRWLYDFH�

'UXKêP SUREOpPHP MH ]SĤVRE YêNODGX� NWHUê Y VRXYLVORVWL V SR]RUQRVWt SRXåtYiPH� ýDVWR QHQt MDVQp� ]GD SR�

]RUQRVW FKFHPH Y\VYČWOLW ] SR]RURYDQêFK MHYĤ QHER QDRSDN ]GD FKRYiQt Y\VYČWOXMHPH SR]RUQRVWt �QDSĜ� UH�

SUH]HQWXMH SR]RUQRVW RPH]HQRX NDSDFLWX QDãt NRJQLFH QHER ]SĤVRE� MDN VH V RPH]HQRX NDSDFLWRX Y\URYQDW"��

'ORXKRGREČ SĜHYOiGi NDX]iOQt YêNODG� NG\ SR]RUQRVWL SĜLVX]XMHPH H[LVWHQFL �UHLILNDFH�� POXYtPH R Ä~]NpP

KUGOH³ þL ÄUHIOHNWRUX³ D SRXåtYiPH W\WR PHWDIRU\ N YêNODGX SĜtþLQ FKRYiQt�

.LULWLFL SURWR QDYUKXMt REUiFHQt NDX]iOQtKR YêNODGX D R SR]RUQRVWL POXYLW VStãH MDNR R GĤVOHGNX FKRYiQt �$Q�

GHUVRQ� ����� .UDX]OLV HW DO�� ������ 5ROL SR]RUQRVWL MH PRåQp QDSĜtNODG SĜHIRUPXORYDW QD ED\HVRYVNê SURFHV

UR]KRGRYiQt� NG\ VH þORYČN UR]KRGXMH Y QHMLVWp VLWXDFL QD ]iNODGČ SĜHGFKR]tFK ]NXãHQRVWt� RGKDGRYDQêFK SUDY�

GČSRGREQRVWt D RþHNiYDQêFK RGPČQ �$QGHUVRQ� ������ +RPPHO D NRO� ������ QDYUKXMt RSXVWLW VRXþDVQRX URYLQX

YêNODGX� QHPOXYLW R SR]RUQRVWL MDNR SV\FKLFNpP PHFKDQLVPX QHER IXQNFL PR]NX� DOH VStãH POXYLW R NRQNUpW�

QtFK SURFHVHFK D FKRYiQt� NWHUp VH VHOHNWLYLWRX VRXYLVt�

9H VYpP Yê]NXPX VH SĜHYiåQČ ]DEêYiP ]UDNRYRX SR]RUQRVWt ² FKRYiQtP� NG\ OLGp SR XUþLWRX GREX VOHGXMt

QČNROLN SRK\EXMtFtFK VH REMHNWĤ� 9 VRXYLVORVWL VH VSHFLILFNêPL IXQNFHPL SR]RUQRVWL ]PtQČQêPL YêãH E\FKRP

PRKOL POXYLW R YLVXDO VXVWDLQHG GLVWULEXWHG DWWHQWLRQ� =D YHONRX YêKRGX WRKRWR NRQNUpWQtKR SĜtVWXSX SRYDåXML

PRGHORYRX VLWXDFL �0XOWLSOH 2EMHFW 7UDFNLQJ� .DS� ����� 2 ~OR]H EXGX SRGUREQČ POXYLW GiOH� ]GH MHQ ]PtQtP�

MDN ~ORKD PĤåH Y\SDGDW ² QDSĜ� FtOHP MH VOHGRYDW � SRK\EXMtFt VH REMHNW\ PH]L � GDOãtPL VWHMQêPL REMHNW\

SR GREX �� YWHĜLQ D SDN MH VSUiYQČ LGHQWLILNRYDW� 9 SRURYQiQt V MLQêPL SĜtVWXS\ �QDSĜ� VOHGRYDW IL[DþQt NĜtåHN

XSURVWĜHG REUD]RYN\ D UR]SR]QDW QHMDVQê REMHNW SURPtWQXWê QD RNUDML ]RUQpKR SROH�� MH ~ORKD NRPSOH[QČMãt� DOH

VRXþDVQČ Qi]RUQi D ~VSČFK þL QH~VSČFK Y Qt MH SUR ~þDVWQtN\ RþLYLGQê� &KRYiQt þORYČND EČKHP ~ORK\ PĤåHPH

DQDO\]RYDW MDNR FHOHN� 9 ~OR]H QHSRFK\EQČ KUDMt UROL DXWRPDWLFNp SURFHV\ L VWUDWHJLFNi UR]KRGQXWt� DOH SURWRåH VH

]DPČĜXML QD SR]RURYDWHOQê SURMHY FKRYiQt �RþQt SRK\E\�� QHQt SRWĜHED SĜtOLã MHGQRWOLYp PHFKDQLVP\ Y\GČORYDW�

3ĜHGORåHQp VWXGLH MVRX SVDQp V RKOHGHP QD REY\NOê VRXþDVQê GLVNXU] SĜHGSRNOiGDMtFt SR]RUQRVW MDNR VDPR�

VWDWQRX SV\FKLFNRX IXQNFL� 3RGREQČ Y QiVOHGXMtFt NDSLWROH R UR]GČOHQp SR]RUQRVWL EXGX QDYD]RYDW QD REY\NOp

PHWDIRU\ SR]RUQRVWL �ÄUHIOHNWRU³�� 6DPRWQi Yê]NXPQi RWi]ND YOLYX Y]GiOHQRVWL� þDVX� ãXPX þL LUHOHYDQWQtFK

REMHNWĤ QD FKRYiQt YãDN QHQt QD NRQNUpWQtP WHRUHWLFNpP UiPFL SĜtOLã ]iYLVOi�

��� 6OHGRYiQt YtFH REMHNWĤ

7HRULH YL]XiOQt SR]RUQRVWL L REY\NOp H[SHULPHQWiOQt SĜtVWXS\ Y\FKi]HMt ] SĜHGVWDY\ SR]RUQRVWL� NWHUi VH ]DPČĜXMH

Y NRQNUpWQtP RNDPåLNX QD MHGQR PtVWR QHER REMHNW� 3UREOHPDWLND YL]XiOQt GLVWULEXRYDQp SR]RUQRVWL �]DPČĜHQt

QD YtFH PtVW QHER REMHNWĤ� QHE\OD GORXKR ]NRXPiQD D MHMt UR]YRM VRXYLVt V PHWRGRX VOHGRYiQt YtFH REMHNWĤ
�=MHGQRGXãHQê SRSLV W]Y� DWWHQWLRQDO FXHLQJ �3RVQHU� ������
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�0XOWLSOH 2EMHFW 7UDFNLQJ�027��0HWRGX QDYUKOL 3\O\VK\Q D 6WRUP ������ D RG Wp GRE\ VH Y UĤ]QêFK REPČQiFK

SRXåtYi YH Yê]NXPX GRGQHV� 8Ni]NX ~ORK\ QDMGHWH QD 2EU� ���� 1D ]DþiWNX NDåGp ~ORK\ ~þDVWQtN YLGt QČNROLN

VWHMQêFK REMHNWĤ �QDSĜ� ��� 1ČNWHUp ] REMHNWĤ MVRX QD NUiWNRX FKYtOL R]QDþHQ\ �]PČQt EDUYX� ]DEOLNDMt�� 7ČPWR

REMHNWĤP VH ĜtNi FtOH �WDUJHWV� D ~NROHP ~þDVWQtND MH W\WR FtOH VOHGRYDW� &tO PĤåH EêW MHGHQ� DOH REY\NOH MLFK

EêYi YtF �QDSĜ� þW\ĜL�� =EêYDMtFt REMHNW\ VH QD]êYDMt GLVWUDNWRU\ �GLVWUDFWRUV��

.G\å R]QDþHQt ]PL]t� REMHNW\ Y\SDGDMt RSČW LGHQWLFN\ D ]DþQRX VH SR REUD]RYFH SRK\ERYDW� 3R NUiWNp FKYtOL�

WUYDMtFt REY\NOH ���� YWHĜLQ� VH ]DVWDYt D WHVWXMHPH� ]GD VL ~þDVWQtN XGUåHO SĜHKOHG R FtORYêFK REMHNWHFK� 7R

Y\SDGi WDN� åH EXć P\ãt R]QDþt YãHFKQ\ FtORYp REMHNW\� D QHER MH R]QDþHQ MHGHQ ] REMHNWĤ D ~þDVWQtN Pi

UR]KRGQRXW� ]GD VH MHGQi R FtORYê REMHNW QHER QH�

2GSRYČGt ~ORKD NRQþt D QiVOHGXMH GDOãt SRGREQi ~ORKD� -HGQRWOLYp ~ORK\ ] SRKOHGX ~þDVWQtND Y]iMHPQČ QH�

VRXYLVt D QHPXVt VL ] QLFK SR MHMLFK VNRQþHQt QLF GDOãtKR SDPDWRYDW� ([SHULPHQW REY\NOH REVDKXMH GHVtWN\

SRGREQêFK ~ORK �YþHWQČ NUDWãtFK SĜHVWiYHN��

2EUi]HN ���� 6WUXNWXUD 027 ~ORK\� �D� 1HMSUYH MH ]YêUD]QČQR� NWHUp REMHNW\ Pi ~þDVWQtN VOHGRYDW� �E� 3RWp

VH REMHNW\ VWDQRX QHUR]OLãLWHOQp D ]DþQRX VH SRK\ERYDW� �F� 1DNRQHF VH ]DVWDYt D ~þDVWQtN Pi Y\EUDW SĤYRGQČ

R]QDþHQp REMHNW\�

ÒORKD 027 E\OD SĤYRGQČ Y\YtMHQD SUR Yê]NXP SRMPX REMHNW �3\O\VK\Q� ������ &tOHP E\OR SRSVDW� MDN OLGp

Y\GČOXMt ]H VYp ]NXãHQRVWL VRXYLVHMtFt YL]XiOQt VLJQiO\ D SRYDåXMt MH ]D VRXþiVW MHGQRKR REMHNWX� 3ĜHGPČWHP

Yê]NXPX WDN E\O\ QDSĜtNODG RWi]N\� ]GD OLGp GRNiåt VOHGRYDW NRQFRYp ERG\ ~VHþHN QHER GYRMLFH SURSRMHQêFK

REMHNWĤ �6FKROO HW DO�� ����� 6FKROO� ������

9HONê ]iMHP R 027 E\O SRGQtFHQ WHRUHWLFNRX RWi]NRX� MDN SR]RUQRVW REY\NOH SRSLVRYDQi MDNR Ä~]Np KUGOR³

þL ÄUHIOHNWRU³ D ]DPČĜHQi QD PDOê YêVHN RNROQtKR SURVWRUX� PĤåH VORXåLW Y WDNWR NRPSOH[Qt ~OR]H Y\åDGXMtFt

SĜHKOHG R UĤ]QêFK þiVWHFK VFpQ\� 7HRULtP 027 VH YČQXML Y GDOãt NDSLWROH�

9 SRVOHGQt GREČ SĜLEêYi VWXGLt� NWHUp KOHGDMt LQWHULQGLYLGXiOQt UR]GtO\ YH YêNRQX Y WpWR ~OR]H� 9ČWãLQRX VH MHGQi

R RWi]N\� ]GD VH QČNWHUp VNXSLQ\ RGOLãXMt� =NRXPi VH WDN YêNRQ VSRUWRYFĤ �+RZDUG HW DO�� ������ RSHUiWRUĤ Y

OHWHFWYt �$OOHQ HW DO�� ������ VHQLRUĤ þL KUiþĤ SRþtWDþRYêFK KHU �6HNXOHU HW DO�� ������ ÒORKD MH WDNp Y\XåtYiQD SUR

PČĜHQt HIHNWLYLW\ LQWHUYHQFt� 3ĜHVWRåH MH WHQWR ]iMHP SRFKRSLWHOQê� SRXåtYDQê REY\NOê GHVLJQ027 MH YKRGQČMãt

VStãH SUR H[SHULPHQWiOQt Yê]NXP D SUR GLDJQRVWLFNp ~þHO\ QHQt SĜtOLã HIHNWLYQt� -H ]GH WHG\ VWiOH SURVWRU SUR

UR]YRM PHWRG\ D MHMt DGDSWDFL SUR GLDJQRVWLNX D NOLQLFNp DSOLNDFH�
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����� 7HRULH 027

2Wi]NRX� MDN ]DPČĜHQi SR]RUQRVW PĤåH VORXåLW VOHGRYiQt YtFH UĤ]QêFK REMHNWĤ� VH ]DEêYDOD MLå SUYQt VWXGLH �3\�

O\VK\Q 	 6WRUP� ������ NGH DXWRĜL GHILQXMt W]Y� VpULRYê PRGHO 027� D QD ]iNODGČ GRVXG ]QiPêFK SDUDPHWUĤ

SR]RUQRVWL MHM Y\YUDFt� 3RGOH VpULRYpKR PRGHOX VL Y ~YRGQt Ii]L Y\WYRĜtPH VH]QDP FtOĤ D MHMLFK SR]LF QD REUD�

]RYFH� 9 SUĤEČKX VOHGRYiQt SĜHVRXYiPH SR]RUQRVW SRVWXSQČ SRGOH SR]LF Y VH]QDPX� 'RED SĜHVXQX SR]RUQRVWL

MH ]iYLVOi QD Y]GiOHQRVWL PH]L SR]LFHPL� 3URWRåH VH REMHNW\ SRK\EXMt� ]DSDPDWRYDQp SR]LFH MLå QHMVRX SR SĜH�

VXQX DNWXiOQt� D SURWR Y\KOHGiPH QHMEOLåãt REMHNW� $NWXDOL]XMHPH VL SR]LFL Y QDãHP VH]QDPX D SĜHVRXYiPH VH

QD GDOãt REMHNW� 7DNWR F\NOLFN\ QDYãWČYXMHPH YãHFKQ\ FtOH� GRNXG VH REMHNW\ QH]DVWDYt� 1HMUL]LNRYČMãt Ii]t SR�

SVDQpKR SURFHVX MH GRKOHGiYiQt QHMEOLåãtKR REMHNWX SR SĜHVXQX SR]RUQRVWL� NG\ SĜHGSRNOiGiPH� åH WR MH REMHNW�

NWHUê VH SĤYRGQČ QDFKi]HO QD XORåHQp SR]LFL� 7RWR GRKOHGiYiQt MH WČåãt V URVWRXFtP SRþWHP VOHGRYDQêFK FtOĤ�

SURWRåH WUYi GpOH� QHå REMHNW ]QRYX QDYãWtYtPH� D WDN VH PĤåH SRVXQRXW GiO� 5RYQČå GDOãt IDNWRU\ MDNR U\FKORVW

QHER SRþHW GLVWUDNWRUĤ GRKOHGiYiQt NRPSOLNXMt� 3\O\VK\Q D 6WRUP ������ XNi]DOL� åH VpULRYê PRGHO SĜHGSRYtGi

PQRKHP QLåãt ~VSČãQRVW� QHå YH VNXWHþQRVWL X OLGt SR]RUXMHPH

-DNR DOWHUQDWLYX N QHY\KRYXMtPX VpULRYpPX PRGHOX QDYUKOL 3\O\VK\Q D 6WRUP YODVWQt WHRULL YL]XiOQtFK LQGH[Ĥ

SRMPHQRYDQRX ),167�� -HGQi VH R REHFQČMãt WHRULL �3\O\VK\Q� ����� ������ NWHUi VH ]DEêYi Y]WDKHP PH]L

UHSUH]HQWDFt REMHNWĤ Y QDãt P\VOL D YVWXSQtPL YL]XiOQtPL ~GDML �QD ~URYQL VtWQLFH�� 3\O\VK\Q SĜHGSRNOiGi� åH

H[LVWXMH RPH]HQê SRþHW XND]DWHOĤ �YLVXDO LQGH[�� NWHUp RGND]XMt QD XUþLWi PtVWD ]UDNRYpKR SROH D XPRåĖXMt

QiP FKiSDW ~GDMH ] WRKR PtVWD MDNR REMHNW� 'iOH VH SĜHGSRNOiGi� åH H[LVWXMt PHFKDQLVP\� NWHUp DXWRPDWLFN\

DNWXDOL]XMt SRORKX WČFKWR LQGH[Ĥ� SRNXG VH REMHNW SRVXQH QHER SRKQHPH RþLPD� 7HRULH ),167 MH REHFQČMãt

WHRULH� DVSLUXMtFt QD SRSLV ]UDNRYpKR YQtPiQt REMHNWĤ� NWHUi VH XSODWĖXMH L SUR SRSLV GDOãtFK MHYĤ� MDNR MH ]UDNRYp

Y\KOHGiYiQt QHER VXELWL]LQJ� �3\O\VK\Q� ������ 9 UiPFL027 WDWR WHRULH WYUGt� åH NDåGê ] FtOĤPi SĜLĜD]HQê VYĤM

XND]DWHO D DXWRPDWLFNp PHFKDQLVP\ PR]NX VH SRVWDUDMt R MHKR DNWXDOL]DFL EČKHP SRK\EX� 9 SĜtSDGČ SRWĜHE\

LQGH[\ XPRåĖXMt U\FKOê SĜHVXQ SR]RUQRVWL QD RGND]RYDQp PtVWR QH]iYLVOH QD Y]GiOHQRVWL�

<DQWLV ������ QDYUKQXO� åH OLGp FtOH QHVOHGXMt MDNR LQGLYLGXiOQt REMHNW\� DOH VHVNXSt VL MH Y P\VOL �JURXSLQJ

PRGHO� GR URYLQQpKR ~WYDUX� ÒORKD VH SUR QČ SRWRP ]PČQt YH VOHGRYiQt JHRPHWULFNêFK GHIRUPDFt WRKRWR WURM�

~KHOQtNX þL þW\Ĝ~KHOQtNX� ÒþDVWQtFL H[SHULPHQWĤ þDVWR SRSLVXMt� åH QD YČGRPp ~URYQL WDNWR SRVWXSRYDOL� 9H

SURVSČFK WRKRWR PRGHOX WDNp KRYRĜt GDOãt QHSĜtPp GĤND]\� 9 SUYQt ĜDGČ� MH VQDåãt VOHGRYDW REMHNW\� NWHUp XGU�

åXMt EČKHP SRK\EX VWiOê FHONRYê WYDU �<DQWLV� ������ =D GUXKp� OLGp VH SĜL 027 þDVWR GtYDMt GR EOt]NRVWL VWĜHGX

FHONRYpKR WYDUX �FHQWURLG�� =D WĜHWt� ((* VWXGLH XND]XMt VSHFLILFNp UHDNFH QD GUREQp SRGQČW\ ]REUD]RYDQp XYQLWĜ

D QD KUDQiFK FHONRYpKR REUD]FH �0HUNHO HW DO�� ������

'RVDYDGQt PRGHO\ SĜHGSRNOiGDO\ SR]RUQRVW� NWHUi VH ]DPČĜXMH QD MHGLQp PtVWR� 9 ]iYLVORVWL QD GDQpP PR�

GHOX VH SR]RUQRVW SĜHVRXYDOD N MHGQRWOLYêP FtOĤP QHER VOHGRYDOD YLUWXiOQt ~WYDU� NWHUê REMHNW\ WYRĜt� 0RGHO

YtFHRKQLVNRYp SR]RUQRVWL �PXOWLIRFDO DWWHQWLRQ PRGHO� &DYDQDJK 	 $OYDUH]� ����� SĜHGSRNOiGi� åH GLVSRQX�

MHPH QČNROLND RKQLVN\ SR]RUQRVWL D SĜL 027 MH NDåGê ] FtOĤ VOHGRYiQ MHGQtP WDNRYêP RKQLVNHP� 1iYUK VLFH
�7DNp QD]êYDQê MDNR VZLWFKLQJ PRGHO �QDSĜ� &DYDQDJK 	 $OYDUH]� �����
�1i]HY ),167 MH RGYR]HQ ] DQJOLFNpKR ³),1JHUV RI ,167DQWLDWLRQ´
�6XELWL]LQJ R]QDþXMH OLGVNRX VFKRSQRVW U\FKOH XUþLW SRþHW ]REUD]HQêFK REMHNWĤ� 0DOp SRþW\ GR � REMHNWĤ ]MLVWtPH RNDPåLWČ �Y NRQVWDQW�

QtP þDVH�� SĜL YČWãtFK SRþWHFK VH SRWĜHEQê þDV OLQHiUQČ SURGOXåXMH V SRþWHP SRþtWDQêFK REMHNWĤ�
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SĜLSRPtQi LQGH[\ ),167 PRGHOX� SRGVWDWQê UR]GtO MH DOH Y WRP� åH ]GH MVRX YãHFKQ\ FtOH QHXVWiOH VOHGRYiQ\

SR]RUQRVWt� ]DWtPFR SRGOH ),167 PRGHOX PĤåH EêW SR]RUQRVW MHQ U\FKOH DORNRYiQD N MHGQRPX OLERYROQpPX

FtOL� +ODYQtP GRNODGHP SUR WHQWR PRGHO MVRX SR]RURYDQp NDSDFLWQt OLPLW\ Y UiPFL ]RUQpKR SROH� 1DãH NDSDFLWD

VH ]PHQãt QD SRORYLQX� SRNXG MVPH QXFHQL VOHGRYDW FtOH Y UiPFL MHGQp SRORYLQ\ ]RUQpKR SROH RSURWL VLWXDFL� NG\

VH FtOH QDFKi]t Y RERX SRORYLQiFK �$OYDUH] 	 &DYDQDJK� ����� &DUOVRQ HW DO�� ������ 2EUD]\ ] MHGQRWOLYêFK

SRORYLQ ]RUQpKR SROH MVRX ]SUDFRYiYiQ\ ]YOiãĢ� NDåGê Y MLQp PR]NRYp KHPLVIpĜH� -LQêPL VORY\� PtVWR VFKRS�

QRVWL VOHGRYDW � SRK\EXMtFt VH FtOH MVPH VStãH VFKRSQL VOHGRYDW � FtOH Y OHYp SRORYLQČ D � FtOH Y SUDYp SRORYLQČ

]RUQpKR SROH�

-HGQtP ] DNWXiOQtFK WpPDW SV\FKRORJLH MH SUREOpP� ]GD MH QDãH NRJQLWLYQt NDSDFLWD UR]GČORYiQD SR GLVNUpWQtFK

FHOFtFK �VORW PRGHO� QHER ]GD PĤåH EêW GLVWULEXRYiQD VSRMLWČ GOH QiURNĤ ~ORK\ �UHVRXUFH PRGHO�� 7DWR GHEDWD

VH REMHYXMH QDSĜtNODG Y WHRULtFK SR]RUQRVWL QHER NUiWNRGREp SDPČWL �6XFKRZ HW DO�� ������ 9ROQČ ĜHþHQR� SUYQt

SĜtVWXS ĜtNi� åH PiPH XUþLWê RPH]HQê SRþHW MHGQRWHN� NWHUp RGSRYtGDMt SUYNĤP� NWHUp VL PĤåHPH SDPDWRYDW�

3RNXG VL SRWĜHEXMHPH ]DSDPDWRYDW NRPSOH[QČMãt REMHNW� PĤåHPH QD MHKR ]DSDPDWRYiQt SRXåtW YtFH MHGQRWHN�

'UXKê SĜtVWXS SĜHGSRNOiGi� åH H[LVWXMH SRX]H FHONRYi GRVWXSQi NDSDFLWD� NWHURX PĤåHPH GČOLW SRGOH SRWĜHE\²

WDN VL PĤåHPH SDPDWRYDW YČWãt SRþHW MHGQRGXFKêFK SUYNĤ QHER QDRSDN� 7DWR GHEDWD QHQt UR]KRGQXWi D REVDKXMH

PQRKR RWHYĜHQêFK RWi]HN �6XFKRZ HW DO�� ������

3R]RURYiQt� åH OLGp MVRX VFKRSQL VOHGRYDW SĜLEOLåQČ � SRK\EXMtFt VH FtOH� E\ RGSRYtGDOR GLVNUpWQtPX PRGHOX�

0\ãOHQNX VSRMLWČ GLVWULEXRYDWHOQp SR]RUQRVWL O]H DOH DSOLNRYDW L QD 027� $OYDUH] D )UDQFRQHUL ������ PDQL�

SXORYDOL U\FKORVWL SRK\EX REMHNWĤ D XNi]DOL� åH Y SĜtSDGČ YHOPL PDOêFK U\FKORVWt OLGp GRNiåt VOHGRYDW Då � FtOĤ�

9H VYpP )/(;PRGHOX� �$OYDUH] 	 )UDQFRQHUL� ����� QDYUKXMt� åH OLGp GLVSRQXMt YL]XiOQtPL XND]DWHOL SUR SD�

UDOHOQt VOHGRYiQt� -HMLFK SRþHW QHQt RPH]HQ� QLFPpQČ V SRþWHP LQGH[Ĥ NOHVi MHMLFK ~þLQQRVW� SURWRåH þHUSDMt ]H

VSROHþQpKR ]GURMH� 0\ãOHQNX SURPČQOLYp NDSDFLW\ WDNp SRGSRUXMt SR]RURYiQt� åH VL SĜHVQČML SDPDWXMHPH FtOH�

X QLFKå E\OR YČWãt QHEH]SHþt ]iPČQ\ V MLQêP REMHNWHP �,RUGDQHVFX HW DO�� ������ 3UREOpPHP )/(; PRGHOX MH

QHXUþLWRVW MHKR SĜHGSRYČGt ² SR]RURYiQt MH PRåQp GRGDWHþQČ Y\VYČWOLW ~SUDYDPL SĜHGSRNODGĤ PRGHOX� 0RGHO

WDNp QH]RKOHGĖXMH SR]RURYiQt WêNDMtFt VH QH]iYLVOp NDSDFLW\ SUR VOHGRYiQt Y MHGQRWOLYêFK þiVWt ]RUQpKR SROH�

NWHUp MVPH ]PLĖRYDOL X PRGHOX YtFHRKQLVNRYp SR]RUQRVWL�

9êNRQ Y 027 RYOLYĖXMH ĜDGD SDUDPHWUĤ� MDNR MH SRþHW FtOĤ þL GLVWUDNWRUĤ� MHMLFK U\FKORVW þL GRED WUYiQt ~ORK\�

)UDQFRQHUL D NRO� ������ XSR]RUĖXMt� åH SUR Y]QLN FK\E MH NULWLFNê RNDPåLN� NG\ MVRX REMHNW\ EOt]NR VHEH D RVWDWQt

]PtQČQp IDNWRU\ V NROL]HPL VRXYLVt� -LQêPL VORY\� YČWãt SRþHW REMHNWĤ YHGH N YČWãtPX SRþWX Y]iMHPQêFK VUiåHN D

URYQČå GHOãt WUDMHNWRULH REMHNWĤ �DĢ MLå GtN\ Y\ããt U\FKORVWL þL GHOãtPX þDVX� V VHERX SĜLQiãt YtFH VUiåHN� 9 VRXODGX

V WtP QDYUKOL LQWHUIHUHQþQt WHRULL 027 �VSDWLDO LQWHUIHUHQFH WKHRU\�� NWHUi SRSLVXMH GLVWULEXFL SR]RUQRVWL Y

RNROt VOHGRYDQêFK REMHNWĤ� 7HRULH Y SRGVWDWČ VWDYt QD SĜHGFKR]t SĜHGVWDYČ YtFHRKQLVNRYp SR]RUQRVWL� NWHURX

GRSOĖXMH R ]MLãWČQt� åH GRFKi]t N SRWODþRYiQt VLJQiOĤ ] RNROt SR]RURYDQêFK REMHNWĤ �QDSĜ� +RSI HW DO�� ������

6LJQiO\ ]H VOHGRYDQpKR REMHNWX D MHKR QHMEOLåãtKR RNROt MVRX ]HVtOHQ\ �SURWR GRFKi]t N FK\EiP SĜL VUiåFH FtOH V

GLVWUDNWRUHP�� =D WtPWR RNROtP MH REODVW� NGH MVRX VLJQiO\ SRWODþRYiQ\� 7R Y\VYČWOXMH� SURþ L EOt]NRVW GYRX FtOĤ

YHGH NH ]KRUãHQt YêNRQĤ �6KLP HW DO�� ������

= YêãH XYHGHQpKR SRSLVX MH ]MHYQp� åH Y WXWR FKYtOL H[LVWXMH QČNROLN WHRULt SUR SRSLV SR]RUQRVWL Y SUĤEČKX 027�
�1i]HY )/(; MH RGYR]HQ ] DQJOLFNpKR ³D )OH[LEO\ DOORFDWHG LQG(;´
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2EUi]HN ���� 7HRULH 027� �D� 3RGOH VpULRYpKR PRGHOX VH SR]RUQRVW SRVWXSQČ ]DPČĜXMH QD YãHFKQ\ VOHGR�

YDQp REMHNW\� �E� ),167 PRGHO SĜHGSRNOiGi H[LVWHQFL RGND]Ĥ� NWHUp VOHGXMt REMHNW� D SR]RUQRVW VH QD QČ PĤåH

VQDGQR SĜHVXQRXW� �F� 3RNXG VL OLGp VHVNXSt REMHNW\ GR VORåLWČMãtKR REUD]FH� PRKRX PtVWR VOHGRYiQt QČNROLND

REMHNWĤ SR]RUQRVW ]DPČĜLW QD JHRPHWULFNp SURPČQ\ MHGQRKR REUD]FH� �G� 9tFHRKQLVNRYê PRGHO SĜHGSRNOiGi�

åH GRNiåHPH SR]RUQRVW ]DPČĜLW QD QČNROLN REMHNWĤ VRXþDVQČ� �H� )/(; PRGHO SRYDåXMH SR]RUQRVW ]D VSRMLWê

]GURM� NWHUê MH PRåQp GOH SRWĜHE\ GLVWULEXRYDW PH]L VOHGRYDQp REMHNW\� �I� ,QWHUIHUHQþQt WHRULH WYUGt� åH NDåGê

VOHGRYDQê REMHNW MH VRXþDVQČ RENORSHQ ]yQRX� NWHUi SRWODþXMH VLJQiO\ ] MHKR RNROt�

-HGQRWOLYp WHRULH VLFH GLVSRQXMt MHGLQHþQêPL SR]RURYiQtPL� NWHUi MH SRGSRUXMt� DOH VRXþDVQi ~URYHĖ PHWRG QH�

XPRåĖXMH SĜHVQČ UR]OLãRYDW PH]L SUHGLNFHPL MHGQRWOLYêFK WHRULt� -HGQtP ] SUREOpPĤ MH� åH LQIRUPDFH R DORNDFL

SR]RUQRVWL MVPH VFKRSQL ]tVNiYDW MHQ QHSĜtPR� QDSĜ� ] UHDNFt QD U\FKOH ]REUD]HQp REMHNW\ Y ]RUQpP SROL� 9ê�

UD]QČMãt QDVD]HQt WDNRYp ~ORK\ DOH PĤåH QDUXãRYDW SUĤEČK SĤYRGQt ~ORK\� 3RNXG VH EČKHP 027 EXGHPH SWiW

QD YČWãt PQRåVWYt LUHOHYDQWQtFK SRGQČWĤ� OLGp QD QČ ]DþQRX GiYDW SR]RU D SĤYRGQt ~ORKD VOHGRYiQt 027 VH ]

MHMLFK SHUVSHNWLY\ ]PČQt QD VOHGRYiQt 027 SĜL VRXþDVQp GHWHNFL REMHNWĤ Y ]RUQpP SROL�

��� 2þQt SRK\E\ SĜL 027

'DOãt PRåQRVWt� MDN VWXGRYDW DORNDFL SR]RUQRVWL� MH PČĜLW RþQt SRK\E\� 3ĜHGHP MH SRWĜHED ]GĤUD]QLW� åH SĜHGPČW�

QD NWHUê VH GtYiPH� QHPXVt EêW SĜHGPČW� QD NWHUê GiYiPH SR]RU� 9 UXãQp PtVWQRVWL PĤåHPH V QČNêP NRQYHU�

]RYDW D GtYDW VH PX GR Rþt D VRXþDVQČ GiYDW SR]RU� ]GD VH QHRWHYĜRX GYHĜH QHER ]GD QiV QHPtMt QČNGR GDOãt�

5RYQČå WUDGLþQt H[SHULPHQW\ ]DPČĜHQp QD VWXGLXP SR]RUQRVWL XND]XMt� åH ]DPČĜHQt SRKOHGX D SR]RUQRVWL MVRX

Y]iMHPQČ GLVRFLRYDWHOQp� 1DSĜtNODG VH PĤåHPH GtYDW GRSURVWĜHG REUD]RYN\� NGH VH ]REUD]XMH ãLSND D SRGOH

VPČUX ãLSN\ GiYDW SR]RU QD REMHNW\ Y OHYp�SUDYp þiVWL SHULIHUQtKR ]RUQpKR SROH �3RVQHU� ������

2EHFQČ SĜL PČĜHQt RþQtFK SRK\EĤ SR]RUXMHPH NUiWNi REGREt� NG\ MH RNR Y UHODWLYQtP NOLGX D ]DPČĜHQp QD

NRQNUpWQt PtVWR� 7ČPWR REGREtP NOLGX VH ĜtNi IL[DFH� D REY\NOH WUYDMt ������� PV� L NG\å MHMLFK GpOND PĤåH
�7HUPtQ IL[DFH VH SRXåtYi L SUR PtVWR SRKOHGX� NDP MH RNR Y WRPWR REGREt ]DPČĜHQR�
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EêW ]iYLVOi QD NRQNUpWQt ~OR]H D MHMt REWtåQRVWL� 2NR VH PH]L MHGQRWOLYêPL IL[DFHPL SĜHVRXYi U\FKOêPL VNRN\�

NWHUêP VH ĜtNi VDNiG\ �VDFFDGH�� 6DNiG\ MVRX NUDWãt QHå IL[DFH� WUYDMt DVL �� PV Y ]iYLVORVWL QD GpOFH SĜHVXQX�

%ČKHP VDNDGLFNêFK SRK\EĤ MH QDãH VFKRSQRVW YQtPDW VYČW RNROR YêUD]QČ XWOXPHQD� 3OiQRYiQt RþQtFK SRK\EĤ

V VHERX WHG\ SĜLQiãt QXWQRVW YROE\� 3ĜHVXQ SRKOHGX QD QRYp PtVWR QiP XPRåQt ]tVNiYDW SRGUREQČMãt LQIRUPDFH�

DOH VRXþDVQČ ULVNXMHPH� åH EČKHP SĜHVXQX QHEXGH VFKRSQL UHDJRYDW QD ]PČQ\ Y RNROt� 7RWR GČOHQt QD IL[DFH D

VDNiG\ QDFKi]tPH YH YČWãLQČ VLWXDFt� .URPČ WČFKWR REGREt NOLGX D SUXGNêFK VNRNĤ SR]RUXMHPH L FKYtOH� NG\ VH

RNR SRK\EXMH SO\QXOH� 3O\QXOpKR VOHGRYiQt �VPRRWK SXUVXLW� MVPH VFKRSQL Y SĜtSDGČ� åH Qiã SRKOHG MH ]DPČĜHQ

QD SRK\EXMtFt VH REMHNW Y QDãHP ]RUQpP SROL�

9 UDQêFK 027 H[SHULPHQWHFK �QDSĜ� 3\O\VK\Q 	 6WRUP� ����� E\OL ~þDVWQtFL åiGiQL� DE\ QHKêEDOL RþLPD�

XSĜHQČ VH GtYDOL QD VWĜHG REUD]RYN\ D SRK\EXMtFt VH REMHNW\ VOHGRYDOL SRX]H SR]RUQRVWt� =iNODGHP SUYQtFK

V\VWHPDWLFNêFK VWXGLt RþQtFK SRK\EĤ EČKHP 027 �)HKG 	 6HLIIHUW� ����� ����� =HOLQVN\ 	 1HLGHU� �����

E\OD DQDOê]D VPČUX SRKOHGX EČKHP MHGQRWOLYêFK VQtPNĤ DQLPDFH� 3RGOH PtVWD SRKOHGX D SRORK\ REMHNWĤ QD

REUD]RYFH SDN E\O\ W\WR ~VHN\ NODVLILNRYiQ\� 7tPWR ]SĤVREHP XYHGHQp VWXGLH RGKDOLO\ GYČ ]iNODGQt VWUDWHJLH�

VOHGRYiQt FtOĤ D VOHGRYiQt FHQWURLGX�� 9ROED NRQNUpWQt VWUDWHJLH ]iOHåt PM� QD SRþWX VOHGRYDQêFK REMHNWĤ� 9

WULYLiOQtP SĜtSDGČ� SRNXG PiPH VOHGRYDW MHGHQ REMHNW� WDN MHM VOHGXMHPH L SRKOHGHP VNRUR QHXVWiOH ������

]DWtPFR SĜL VOHGRYiQt � REMHNWĤ VH GtYiPH QD MHGQRWOLYp FtOH MLå PpQČ þDVWR ����� D QHMþDVWČML VH GtYiPH GR

EOt]NRVWL FHQWURLGX ����� )HKG 	 6HLIIHUW� ������ 3RGOH GDOãtFK VWXGLt �=HOLQVN\ 	 1HLGHU� ����� VH OLGp SĜL

VOHGRYiQt � FtOĤ GtYDMt þDVWČML GR EOt]NRVWL FHQWURLGX QHå QD MHGQRWOLYp FtOH� 3ĜL VOHGRYiQt � QHER � REMHNWĤ

MVRX REČ VWUDWHJLH SRGREQČ þDVWp� =iURYHĖ PtUQČ URVWH WHQGHQFH GtYDW VH QD MHGQRWOLYp FtOH X Y\ããtKR SRþWX

VOHGRYDQêFK SUYNĤ� 7R PĤåH EêW GiQR SRWĜHERX SRGtYDW VH QD Y]GiOHQê FtO� NWHUê VH EOtåt GR QHEH]SHþQp VLWXDFH

�NROL]H�� 7RPXWR RþQtPX SRK\EX VH Y OLWHUDWXĜH ĜtNi ÄUHVFXH VDFFDGH³ �=HOLQVN\ 	 7RGRU� ������

3URFHQWXiOQt KRGQRW\ QDSĜtþ MHGQRWOLYêPL VWXGLHPL QHMVRX SĜtPR VURYQDWHOQp� SURWRåH ]iOHåt QD YL]XiOQt SRGREČ

]REUD]HQêFK SRGQČWĤ D URYQČå QD SĜHVQêFK NODVLILNDþQtFK NULWpULtFK� 3UYQt VWXGLH NDWHJRUL]RYDO\ SRKOHG SRGOH

WRKR� NWHUp PtVWR E\OR QHMEOtå �FtO� GLVWUDNWRU� FHQWURLG�� 1HYêKRGRX WRKRWR SĜtVWXSX MH� åH ~SOQČ NDåGê SRKOHG MH

NODVLILNRYDQê� EH] RKOHGX QD WR� MDN GREĜH RGSRYtGi FtORYpPX PtVWX� 3R]GČMãt VWXGLH VH ]GRNRQDOHQRX PHWRGR�

ORJLt NODVLILNDFH �+XII HW DO�� ����� MLå SRXåtYDOD W]Y� REODVWL ]iMPX �DUHD RI LQWHUHVW� $2,�� =GH PXVHO EêW SRKOHG

L GRVWDWHþQČ EOt]NR RG FtORYpKR PtVWD �FtO� FHQWURLG�� DE\ E\O NODVLILNRYiQ� 6WXGLH SRWYUGLOD GĤOHåLWRVW VOHGRYiQt

FHQWURLGX� DOH ]iURYHĖ YtF QHå �� � SRKOHGĤ QHE\OR NODVLILNRYiQR DQL MDNR FtO� GLVWUDNWRU QHER FHQWURLG�

��� 0RGHORYiQt RþQtFK SRK\EĤ

9 UiPFL Yê]NXPX SR]RUQRVWL VH YČGFL VQDåt IRUPXORYDW PRGHO\ RþQtFK SRK\EĤ� 1HM~VSČãQČMãt MVRX Y WRPWR

RKOHGX W]Y� PRGHO\ VDOLHQFH� NWHUp RG SĤYRGQtKR PRGHOX �,WWL HW DO�� ����� SURãO\ ERKDWêP UR]YRMHP� 7\WR PR�

GHO\ QD ]iNODGČ DQDOê]\ IRWRJUDILH SĜHGYtGDMt� QD NWHUp þiVWL VH EXGRX OLGp GtYDW� 0RGHO\ PDMt ĜDGX Y\XåLWt

RG HUJRQRPLH �WHVWRYiQt YêUD]QRVWL GRSUDYQtFK ]QDþHN QHER QDRSDN HIHNWLYLW\ NDPXIOiåH� SR DXWRPDWLFNp JH�

QHURYiQt QiKOHGĤ IRWRJUDILt WDN� DE\ REVDKRYDO\ SUR OLGL QHMGĤOHåLWČMãt LQIRUPDFH� 3UR VYp SĜHGSRYČGL PRGHO\
�&HQWURLG PĤåH EêW GHILQRYiQ UĤ]QêPL ]SĤVRE\� QHMþDVWČML VH MHGQi R I\]LNiOQt WČåLãWČ VOHGRYDQêFK ERGĤ �WM� L]RORYDQêFK ERGĤ� QH

REUD]FH� NWHUê WYRĜt�� 9 WH[WX EXGX SRXåtYDW SĤYRGQt SRMHP FHQWURLG�
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DQDO\]XMt Qt]NR~URYĖRYp SDUDPHWU\ IRWRJUDILH �EDUYD� MDV� RULHQWDFH OLQLt� D MHMLFK GLVWULEXFL Y UiPFL FHONX� 1RYp

PRGHO\ URYQČå ]RKOHGĖXMt SĜtWRPQRVW OLGVNêFK SRVWDY þL WH[WX �%\OLQVNLL HW DO�� ������ SUDFXMt V RGKDGRYDQRX

PtURX LQIRUPDWLYQRVWL �+HQGHUVRQ	+D\HV� ����� QHER VWDYt QD QRYêFKPHWRGiFK VWURMRYpKR XþHQt �.XPPHUHU

HW DO�� ������

3UR QDãH ~þHO\ E\FK FKWČO VKUQRXW GYD DVSHNW\ WČFKWR ~VSČãQêFK PRGHOĤ� NWHUp VRXYLVt V UHOLDELOLWRX� =DSUYp�

RþQt SRK\E\ SĜL SURKOtåHQt IRWRJUDILH PĤåHPH RG NDåGpKR þORYČND QDKUiW SRX]H MHGQRX D QHPiPH WDN SĜLUR]HQp

VURYQiQt� MDN VWDELOQt MH FKRYiQt� NWHUp FKFHPH SĜHGSRYtGDW� 3ĜL PČĜHQt RþQtFK SRK\EĤ Pi YHONê Yê]QDP ~NRO�

NWHUê þORYČN GRVWDQH �'H$QJHOXV 	 3HO]� ����� <DUEXV� ������ D SURWR MHM Yê]NXPQtFL YROt YHOPL RSDWUQČ� 9

SĜtSDGČ Yê]NXPĤ VDOLHQFH YČWãLQRX ~þDVWQtN\ SRåiGDMt� DE\ VL IRWRJUDILH SURVWČ SURKOtåHOL EH] GDOãtKR FtOH �IUHH

YLHZLQJ�� QHER DE\ VH SRNXVLOL IRWRJUDILL FR QHMOpSH ]DSDPDWRYDW �UHFRJQLWLRQ�� SĜtSDGQČ QD IRWRJUDILL QČFR

QDOH]OL �YLVXDO VHDUFK�� 3RNXG E\FKRP ~þDVWQtNĤP XNi]DOL VWHMQRX IRWRJUDILL SRGUXKp� DQL SĜL MHGQp ] WČFKWR

LQVWUXNFt QHEXGRX OLGp RþQt SRK\E\ RSDNRYDW VWHMQêP ]SĤVREHP� 0RåQi VH EXGRX YUDFHW VH N WRPX� FR MH

]DXMDOR� DOH WDNp EXGRX ]NRXPDW þiVWL� NWHUp SĜL SUYQtP SURKOtåHQt QHVWLKOL� SĜtSDGQČ QDMGRX KOHGDQê SĜHGPČW

PQRKHP U\FKOHML� , NG\å þWHPH VWHMQê WH[W SRGUXKp� SURMHYt VH WR QD RþQtFK SRK\EHFK �5DQH\ 	 5D\QHU� ������

0RGHO\ QiP WHG\ XPRåĖXMt XUþLWRX PtUX SUHGLNFH� DOH GtN\ DEVHQFL GDW R LQWUDLQGLYLGXiOQt YDULDELOLWČ FK\Et

VURYQiQt� MDNRX PtUX ~VSČãQRVWL UHVS� ãXPX PĤåHPH þHNDW�

=DGUXKp� YêVOHGNHP PRGHOĤ MH MHGQD GLVWULEXFH SUDYGČSRGREQRVWL SRKOHGX� 0RGHO\ SUDFXMt WDN� åH DJUHJXMt

GDWD RG PQRKD OLGt� FRå MLP XPRåĖXMH RGKDGQRXW� NWHUp SRKOHG\ O]H SUDYGČSRGREQČ SRYDåRYDW ]D ãXP D NWHUp

LQIRUPDFH ]DXMDO\ YtFH OLGt� $OH SUiYČ GtN\ WpWR DJUHJDFL ]REHFĖXMt D NODGRX GĤUD] QD XQLYHU]iOQt YODVWQRVWL

REUD]Ĥ L OLGt� ([LVWXMt SĜLWRP GRNODG\ R WRP� åH VH OLGp OLãt Y RþQtFK SRK\EHFK D W\WR RGOLãQRVWL VH GDMt DOHVSRĖ

þiVWHþQČ Y\VYČWOLW PH]LOLGVNêPL UR]GtO\� MDNR MVRX NRJQLWLYQt D RVREQRVWQt YODVWQRVWL� JHQHWLND QHER SĜHGFKR]t

]NXãHQRVW� 3UR LOXVWUDFL XYHćPH SiU SĜtNODGĤ� /LGp V OHSãt SUDFRYQt SDPČWt GČODMt GHOãt VDNDGLFNp SRK\E\ SĜL

þWHQt D GHOãt IL[DFH SĜL SURKOtåHQt IRWRJUDILt �/XNH HW DO�� ������ =YČGDYt OLGp SĜL SURKOtåHQt SUR]NRXPDMt YČWãt

SORFKX REUD]X �5LVNR HW DO�� ������ 'LVWULEXFH SRKOHGĤ MVRX SRGREQČMãt X PRQR]\JRWQtFK GYRMþDW �.HQQHG\

HW DO�� ������ ([LVWXMH ĜDGD Yê]NXPĤ GRNXPHQWXMtFtFK UR]GtO\ Y RþQtFK SRK\EHFK V URVWRXFt PtURX GRPpQRYp

]NXãHQRVWL� QDSĜ� X OpNDĜĤ QHER ãDFKLVWĤ �5HLQJROG 	 6KHULGDQ� ������ 9 QDãHP YODVWQtP Yê]NXPX �$GiPHN

HW DO�� ����� MVPH SRURYQiYDOL� ]GD VH RþQt FKRYiQt ODLNĤ D RGERUQtNĤ QD YêWYDUQp XPČQt�� OLãt SĜL SURKOtåHQt

YêWYDUQêFK GČO �PDOE\� IRWRJUDILH� D ]MLVWLOL MVPH� åH RGERUQtFL SUR]NRXPiYDOL YČWãt SORFKX GtOD�

3RNXG VH OLGp SĜL QČMDNp ~OR]H GtYDMt QD XUþLWi PtVWD� PĤåH WR PtW UĤ]Qp GĤYRG\� 0ĤåH VH MHGQDW R UĤ]QČ NRP�

SOH[Qt PRWLY\ RG ��� VDOLHQWQtFK FKDUDNWHULVWLN REUD]X� SĜHV ��� Yê]QDP REMHNWĤ D ��� SOQČQt ~NROĤ D SOiQĤ SR

��� RþHNiYDQRX RGPČQX �6FK�W] HW DO�� ������ 3RPLĖPH SUR QDãH ~þHO\ YOLY RGPČQ\� 3RNXG DQDO\]XMHPH RþQt

SRK\E\ SĜL SURKOtåHQt IRWRJUDILH þL YLGHD� VWiYDMtFt PRGHO\ ]GĤUD]ĖXMt ]HMPpQD SUYQt GYČ URYLQ\� L NG\å ]DGDQê

~NRO PĤåH KUiW WDNp UROL� 8 027 VOHGXMHPH YHOPL MHGQRGXFKp JHRPHWULFNp WYDU\� SURWR Yê]QDP REMHNWĤ QHQt

UHOHYDQWQt� D KODYQt PRWLY\ EXGRX ] WĜHWt D WDNp SUYQt URYLQ\ ² WHG\ Qiã SOiQ D JHRPHWULFNp YODVWQRVWL VLWXDFH�

9 SUYQt ĜDGČ� SĜL 027 Pi ~þDVWQtN MDVQê ~NRO VOHGRYDW REMHNW\� ÒNRO WUYi SR FHORX GREX SRK\EX D QHQt MHM

PRåQp VSOQLW SĜHGþDVQČ� ýORYČN PĤåH QD ]iNODGČ SUĤEČKX VYpKR YêNRQX D VRXYLVHMtFt PtU\ MLVWRW\�QHMLVWRW\

SOiQRYDW VYp RþQt SRK\E\� 1DSĜtNODG� SRNXG EXGH KUR]LW NROL]H REMHNWĤ QD RNUDML ]RUQpKR SROH� PĤåH þORYČN
��9êWYDUQtFL� KLVWRULFL XPČQt D SRNURþLOt VWXGHQWL WČFKWR RERUĤ�
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GRþDVQČ WRWR PtVWR ]NRQWURORYDW SRKOHGHP� DE\ ]PHQãLO QHEH]SHþt ]iPČQ\ LGHQWLW REMHNWĤ �UHVFXH VDFFDGH��

.RQILJXUDFH REMHNWĤ QD REUD]RYFH D MHMt ]PČQ\ PRKRX ]YêKRGĖRYDW QČNWHUi PtVWD SRKOHGX� )L[DFH FHQWURLGX

PĤåH EêW MHGQtP WDNRYêP SĜtNODGHP� $OH NRQILJXUDFH PĤåH RYOLYĖRYDW SRKOHG L Y GDOãtFK VLWXDFtFK� 3RNXG

REMHNW\ Y\WYRĜt PDOê KORXþHN� PĤåH WR YpVW N SRKOHGX GR VWĜHGX WDNRYp VNXSLQN\� SRGREQČ MDNR OLGp PDMt WHQ�

GHQFL GtYDW VH GR VWĜHGX REMHNWĤ �1XWKPDQQ 	 +HQGHUVRQ� ������ 6QDKD PLQLPDOL]RYDW VLWXDFH� NG\ GRFKi]t

QD SHULIHULL ]RUQpKR SROH NH NROL]tP �FURZGLQJ�� PĤåH EêW VSROHþQêP U\VHP RERX PRWLYDþQtFK URYLQ� ]iOHåt QD

WRP� MDNRX PtUX DXWRPDWLVPX X SR]RURYDWHOH RþHNiYiPH�

-HGQtP ] GĤVOHGNĤ WpWR ~YDK\ MH� åH Y SUH]HQWRYDQêFK VWXGLtFK DQDO\]XMHPH SRX]H RþQt SRK\E\ ]H VSUiYQČ

]RGSRYČ]HQêFK ~ORK� 8 WDNRYêFK ~ORK PĤåHPH SĜHGSRNOiGDW� åH ~þDVWQtN SOQLO ~ORKX FHORX GREX� 9 VLWXDFL�

åH MHGHQ VOHGRYDQê ERG Ä]WUDWt³� PĤåH YROLW UĤ]Qp VWUDWHJLH� MDNR VOHGRYDW ]E\Op REMHNW\ QHER KOHGDW ]WUDFHQê

REMHNW� 7R E\ SĜLQiãHOR Y\ããt ãXP ]HMPpQD Y SR]GČMãtFK Ii]tFK ~ORK\� NG\ URVWH UL]LNR� åH Y SUĤEČKX MLå NH

]WUiWČ GRãOR� 8UþLWi PtUD ãXPX EXGH Y PČĜHQt ]DFKRYiQD L WDN� SURWRåH VSUiYQi RGSRYČć PĤåH EêW GĤVOHGNHP

ãĢDVWQpKR KiGiQt� 2EHFQČ VH VQDåtPH SUH]HQWRYDW QiURþQp ~ORK\� DE\ Y\åDGRYDO\ YHONRX PtUX VRXVWĜHGČQt�

DOH SĜHYiåQČ VSOQLWHOQp �~VSČãQRVW VSUiYQpKR XUþHQt YãHFK � REMHNWĤ EêYi DOHVSRĖ �� ��� DE\FKRP ]DEUiQLOL

]E\WHþQêP ]WUiWiP GDW�



.DSLWROD �

.RPHQWiĜH N SUH]HQWRYDQêP VWXGLtP

= SĜHGFKR]tKR VKUQXWt Y\SOêYi� åH MDVQi WHRULH UR]GČOHQp YL]XiOQt SR]RUQRVWL ]DWtP FK\Et� 1ČNWHUp SĜHGVWDY\

VLFH MH MLå PRåQp Y\ORXþLW� DOH SĜHGSRYČGL SR]GČMãtFK WHRULt MVRX SRPČUQČ SRGREQp� -HGQRX ]PRåQRVWt� MDN ]tVNDW

GDOãt HPSLULFNi GDWD� MH Yê]NXP RþQtFK SRK\EĤ SĜL VOHGRYiQt YtFH SRK\EXMtFtFK VH REMHNWĤ �027�� 'RVDYDGQt

VWXGLH RþQtFK SRK\EĤ SĜL 027 PDMt GYČ ]iNODGQt RPH]HQt�

=DSUYp� SR WHFKQLFNp VWUiQFH VSROpKDMt QD NDWHJRUL]DFL PtVWD SRKOHGX GR QČNWHUp ] GLVNUpWQtFK PRåQRVWt �SRKOHG

QD FtO�FHQWURLG DWG��� 7R YHGH N WHFKQLFNêP ~YDKiP� MDN WROHUDQWQt PiPH SĜL NDWHJRUL]DFL EêW� 3RNXG SR]RURYDWHO

VSČFKi D QHSRWĜHEXMH GHWDLOQt LQIRUPDFH� QHPXVt VYp RþQt SRK\E\ ]DPČĜRYDW SĜHVQČ� 9ČWãt WROHUDQFH V VHERX

SĜLQiãt SUREOpP\� MDN NDWHJRUL]RYDW ERG\� NWHUp EXGRX VSDGDW GR RNUXKX QČNROLND PRåQêFK NDWHJRULt� 0HQãt

WROHUDQFH YHGH N YČWãtPX PQRåVWYt QH]DĜD]HQêFK SR]RURYiQt� , QD VRXþDVQp PtĜH WROHUDQFH DOH YLGtPH� åH YHONi

þiVW RþQtFK SRK\EĤ QHQt NODVLILNRYiQD YĤEHF �SĜLEOLåQČ �� � X +XII HW DO�� ������

=DGUXKp� VWXGLH Y\åDGXMt DSULRUQt SĜHGVWDYX R WRP� NWHUi PtVWD MVRX GĤOHåLWi D WHG\� MDNp NDWHJRULH YĤEHF PiPH

GHILQRYDW� 0ĤåH VH WDN VWiW� åH QČNWHUi PtVWD Yê]NXPQtN\ QHQDSDGQRX� 7DNRYêPL PtVW\ E\ PRKO\ EêW WĜHED

FHQWURLG\ RGGČOHQêFK SRGVNXSLQ REMHNWĤ� WM� SRNXG E\FKRP FKWČOL RYČĜLW� FR VH GČMH V GYRMLFt REMHNWĤ QD RNUDML

]RUQpKR SROH� PRåQi SĜHVXQHPH SRKOHG QD VWĜHG MHMLFK VSRMQLFH� -H DOH RWi]NRX� ]GD MH PRåQp SĜHGHP Y\P\VOHW

YãHFKQ\ WDNRYp NDWHJRULH� 9ČWãt PQRåVWYt GHILQRYDQêFK NDWHJRULt PĤåH ]YêãLW UL]LNR SĜHNU\YX �MDN MH SRSViQR

YêãH� D NRPSOLNRYDW LQWHUSUHWDFH QHER VURYQiQt PRGHOĤ�

'DOãtP� REHFQČMãtP� SUREOpPHP Yê]NXPX RþQtFK SRK\EĤ MH QHGRVWDWHN LQIRUPDFt R WRP� MDN FKRYiQt UR]GČOLW

QD VLJQiO D ãXP� 1DKUiYiPH VLFH ]i]QDP RþQtFK SRK\EĤ� DOH X MHGQRWOLYêFK PtVW QHYtPH� ]GD E\OD IL[RYiQD

]iPČUQČ QHER ]GD VH MHGQDOR R EH]GČþQp þL FK\EQp SRK\E\� 9ODVWQČ DQL QHYtPH� MDNê SRPČU PH]L VLJQiOHP D

ãXPHP RþHNiYDW�

9 QiVOHGXMtFtP WH[WX VWUXþQČ þWHQiĜH SURYiGtP VpULt � VWXGLt� NWHUp VH WČPWR SUREOpPĤP YČQXMt� 9 SUYQt SUH]HQ�

WRYDQp VWXGLL �/XNDYVNê� ����� SĜHGVWDYXML PHWRGX VSRMLWpKR KRGQRFHQt SRGREQRVWL RþQtFK SRK\EĤ�� 3RPRFt

WpWR PHWRG\ XND]XML� MDN O]H PČĜLW YQLWĜQt NRQVLVWHQFL RþQtFK SRK\EĤ Y SRGREQêFK VLWXDFtFK D MDN SRURYQiYDW
�9 WpWR SUiFL þDVWR SRXåtYiP WHUPtQ ³VSRMLWp KRGQRFHQt SRGREQRVWL�´ SURWRåH FKFL XSR]RUQLW� åH WHQWR SĜtVWXS Y\MDGĜXMH SRGREQRVW

QD VSRMLWp ãNiOH D QHY\åDGXMH ]DĜD]RYiQt SRKOHGĤ GR GLVNUpWQtFK REODVWt� 7HQWR WHUPtQ QHVRXYLVt V WHUPtQHP ³VSRMLWp PČĜHQt´ �FRQMRLQW

PHDVXUHPHQW WKHRU\�� MDN MH SRXåtYiQ Y SV\FKRPHWULL�

��
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FKRYiQt V QČNROLND PRGHO\ VRXþDVQČ� 9 GUXKp VWXGLL �'ČFKWČUHQNR HW DO�� ����� VH YČQXMHPH RWi]FH� MDN VWD�

WLVWLFN\ SRURYQiYDW RþQt SRK\E\ ]D GYRX UĤ]QêFK SRGPtQHN� -DNR SĜtNODG VL YROtPH VURYQiQt RþQtFK SRK\EĤ

SĜL VOHGRYiQt ]UFDGORYČ SĜHYUiFHQêFK VFpQ� 7ĜHWt VWXGLH �/XNDYVNê 	 'ČFKWČUHQNR� ����� VH V\VWHPDWLFN\

]DEêYi SRURYQiYiQtP SRGREQRVWL RþQtFK SRK\EĤ Y þDVH� 7HVWXMHPH� GR MDNp PtU\ MVRX RþQt SRK\E\ YêVOHGNHP

SR]RURYDWHORYD SĜHGYtGiQt VOHGRYDQpKR YêYRMH� 9 SRVOHGQt VWXGLL WpWR NDSLWRO\ �/XNDYVNê� ����� XND]XML� åH L

LJQRURYDQp D LUHOHYDQWQt SRGQČW\ PDMt YOLY QD QDãH YQtPiQt� 6WXGLH VH SULPiUQČ ]DEêYi KRGQRFHQtP REVDKX IR�

WRJUDILt� DOH YOLY QHUHOHYDQWQtFK SRGQČWĤ QD RþQt SRK\E\ SĜL 027 MVPH XNi]DOL L Y QDãt MLQp SUiFL �'ČFKWČUHQNR

	 /XNDYVNê� ������

��� 2SDNRYiQt RþQtFK SRK\EĤ

9SUYQt SUH]HQWRYDQp VWXGLL �/XNDYVNê� ����� QDYUKXML PHWRGX SRURYQiYiQt SRGREQRVWL RþQtFK SRK\EĤ SRPRFt

VSRMLWp PHWULN\� 3ĜHVXQ RG GLVNUpWQt NODVLILNDFH SRKOHGX GR NDWHJRULt NH VSRMLWpPX KRGQRFHQt SRGREQRVWL QHMHQ

ĜHãt YêãH ]PtQČQi RPH]HQt� DOH XPRåĖXMH MHPQČMãt SRURYQiYiQt FKRYiQt V SĜHGSRYČćPL PRGHOĤ�

'UXKêP YêUD]QêP SLOtĜHP WpWR VWXGLH MH VWXGLXP RþQtFK SRK\EĤ SĜL RSDNRYDQêFK SUH]HQWDFt SUR OHSãt SRUR�

]XPČQt QDãLP VWUDWHJLtP D UR]OLãHQt PH]L VLJQiOHP D ãXPHP� -LQêPL VORY\� SRPRFt RSDNRYiQt PĤåHPH OpSH

UR]OLãLW� NWHUp RþQt SRK\E\ GČODMt YãLFKQL� NWHUp MVRX QiKRGQp� D WĜHED NWHUp MVRX GĤVOHGN\ LQGLYLGXiOQtFK UR]�

GtOĤ� -DN MLå E\OR ]PtQČQR� RSDNRYDQp SUH]HQWDFH IRWRJUDILt D YLGHt MVRX SUREOHPDWLFNp� 1D GUXKRX VWUDQX 027

MH SRWHQFLiOQČ GREUêP NDQGLGiWHP SUR RSDNRYDQp SUH]HQWDFH� 9 SLORWQtFK H[SHULPHQWHFK MVHP WHVWRYDO� ]GD OLGp

SR]QDMt� åH VWHMQRX ~ORKX YLGt RSDNRYDQČ� ÒþDVWQtFL VLFH REþDV ĜtNDOL� åH PČOL SRFLW� åH VH ~ORK\ RSDNXMt� DOH SD�

WUQČ PČOL QD P\VOL FHONRYRX SRYDKX ~ORK\� NWHURX YLGČOL SĜLEOLåQČ ��î� 3RNXG MLP E\O\ ~ORK\ ]QRYX XNi]iQ\ D

PČOL ]D ~NRO UR]OLãLW� NWHUp MLå YLGČOL ��î� D NWHUp MVRX QRYp� MHMLFK VFKRSQRVW UR]OLãHQt E\OD QD ~URYQL QiKRG\� 3ĜL

þDVWpP RSDNRYiQt YHOPL REWtåQp ~ORK\ �VOHGRYiQt � REMHNWĤ� ��î� 2JDZD HW DO�� ����� GRFKi]t WRPX� åH VH YêNRQ

OLGt QHYČGRPČ PtUQČ ]OHSãXMH�� DOH DQL ]GH OLGp QHE\O\ VFKRSQL YČGRPČ UR]SR]QDW� NWHUp ~ORK\ VH RSDNRYDO\ D

NWHUp QH� 9 PpP H[SHULPHQWX� NGH OLGp VOHGRYDOL � REMHNW\ D ~ORK\ VH RSDNRYDO\ �î MVHP QHQDãHO GRNODG\ R

WRP� åH E\ VH OLGp SRVWXSQČ ]OHSãRYDOL QHER åH E\ VH SRGREQRVW RþQtFK SRK\EĤ Y þDVH PČQLOD �/XNDYVNê� ������

����� 0HWRGLFNê SĜtVWXS

1DYUåHQi PHWRGD þHUSi ] SĜtVWXSX 'RUUD D NRO� ������� NWHĜt PČĜLOL YDULDELOLWX RþQtFK SRK\EĤ SĜL VOHGRYiQt

ILOPRYêFK ]iEČUĤ� 3RVWXS MH SRSViQ Y þOiQNX �/XNDYVNê� ������ DOH SURWRåH VH MHGQi R GĤOHåLWRX PHWRGX L SUR

GDOãt SXEOLNDFH� NUiWFH ML Y\VYČWOtP� 0HWRGD VSRþtYi Y WRP� åH VL SĜHGVWDYtPH þDVRSURVWRU� NWHUê UHSUH]HQWXMH

YãHFKQD PtVWD D RNDPåLN\� NDP VH þORYČN EČKHP ~ORK\ PRKO GtYDW� 7HQWR SURVWRU Pi WĜL UR]PČU\� NGH SUYQt GYD

RGSRYtGDMt VRXĜDGQLFtP QDPRQLWRUX D WĜHWt RGSRYtGi þDVX� 3UR ~þHO\ GDOãtFK YêSRþWĤ MH SRWĜHED WHQWR þDVRSURVWRU

GLVNUHWL]RYDW� WM� UR]GČOLW QD PDOp EXĖN\� Y QDãHP SĜtSDGČ R UR]PČUHFK ����� î ����� î �� PV� 6WXSQČ MVRX

REY\NORX MHGQRWNRX PČĜHQt YL]XiOQt Y]GiOHQRVWL� SUR SĜHGVWDYX� ~þDVWQtFL VH GtYDOL QD PRQLWRU ]H Y]GiOHQRVWL
�7RPXWR MHYX VH ĜtNi FRQWH[WXDO FXHLQJ D REY\NOH MHM SR]RUXMHPH X Y\KOHGiYiQt �YLVXDO VHDUFK�� /LGp VH QHYČGRPČ QDXþt QDOp]DW FtORYê

REMHNW U\FKOHML Y ~ORKiFK� NWHUp VH YH VWHMQp SRGREČ RSDNXMt �&KXQ 	 -LDQJ� ������
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�� FP D WDN ����� RGSRYtGi SĜLEOLåQČ � SL[HOĤP� .DåGi EXĖND REVDKXMH ~GDM� NROLNUiW VH QD GDQp PtVWR Y GDQpP

þDVH þORYČN SRGtYDO� 3RXåLWê H\HWUDFNHU (\H/LQN,, �65 5HVHDUFK� &DQDGD� QDKUiYi SRORKX RND ���î ]D YWHĜLQX�

D WDN NDåGi EXĖND R WUYiQt �� PV ]DKUQRYDOD PD[LPiOQČ � ]i]QDP\� ýtVOR Y EXĖFH PRKOR EêW YČWãt� SRNXG

MVPH VORXþLOL ~GDMH ] RSDNRYDQêFK SUH]HQWDFt QHER RG UĤ]QêFK OLGt� 3RNXG E\FKRP SRURYQiYDOL WDNWR Y\WYRĜHQp

þDVRSURVWRU\ RþQtFK SRK\EĤ� QDãOL E\FKRP SRGREQRVW SRX]H Y PtVWHFK� NGH VH þORYČN SRGtYi ]QRYX GR SĜHVQČ

VWHMQpKR PtVWD YH VWHMQê þDV V WROHUDQFt GDQRX YHOLNRVWt EXĖN\� 3RNXG E\ VH RþQt SRK\E\ RGFKêOLO\ PLPR WXWR

WROHUDQFL� R]QDþLOL E\FKRP MH ]D RGOLãQp D QH]iOHåHQR E\� ]GD VH RGFKêOLO\ MHQ R SiU SL[HOĤ QHER VPČĜRYDO\ QD

RSDþQê NRQHF REUD]RYN\� 3URWR VH Y SRVOHGQtP NURNX þDVRSURVWRU UR]RVWĜt SRPRFt *DXVVRYVNpKR ILOWUX� XPRåQt

QiP WR VSRMLWČ NYDQWLILNRYDW SRGREQRVW L SĜL PDOêFK RGFK\ONiFK� 9 QDãHP SĜtSDGČ MVPH SRXåLOL *DXVVRYVNê

ILOWU V SDUDPHWU\ ı[  ı\  ���� D ıW  ����� PV� +RGQRW\ E\O\ VWDQRYHQ\ QD ]iNODGČ SĜHGFKR]t VWXGLH �'RUU HW

DO�� ������ +RGQRW\ SDUDPHWUĤ QHMVRX NOtþRYp� SUR ~þHO\ RYČĜHQt MVHP YêVOHGN\ SĜHSRþtWiYDO L SUR SRORYLþQt D

GYRMQiVREQp KRGQRW\ D YêVOHGN\ E\O\ DQDORJLFNp�

2EUi]HN ���� =SUDFRYiQt GDW SUR VURYQiQt SURPRFt 1RUPDOL]HG 6FDQSDWK 6DOLHQF\ QHER &RUUHODWLRQ 'LVWDQFH�

�D� 5R]ORåHQt RþQtFK SRK\EĤ Y SUĤEČKX ~ORK\� �E� 3ĜHYHGHQt GDW GR þDVRSURVWRURYêFK VRXĜDGQLF� �F� 5R]RVWĜHQt

GDW SRPRFt *DXVVRYVNpKR ILOWUX�

9êãH SRSVDQê QiVWURM SUR SRURYQiYiQt VH Gi SRXåtYDW UĤ]QêPL ]SĤVRE\� 9 SUYQt VWXGLL �/XNDYVNê� ����� VH

MHGQDOR R GYD ]iNODGQt VFpQiĜH� =DSUYp� N SRURYQiQt NRKH]H VNXSLQ RþQtFK SRK\EĤ �PtUD Y]iMHPQp SRGREQRVWL��

QDSĜ� ]GD VH OLãt NRKH]H Y GDQp ~OR]H X VWHMQp RVRE\ YH VURYQiQt V QiKRGQêP YêEČUHP UĤ]QêFK RVRE� 9åG\ VH

MHGQDOR R VNXSLQ\ � ]i]QDPĤ� 9 NDåGpP NURNX E\O Y\EUiQ MHGHQ ]i]QDP D SRURYQiQ V RVWDWQtPL WĜHPL� WM� E\O

VSRþtWiQ þDVRSURVWRU SUR � ]i]QDP\ D VSRþtWiQR� MDN Y\VRNp KRGQRW\ QDMGHPH Y EXĖNiFK RGSRYtGDMtFtP SUYQtPX

]i]QDPX� 3RURYQiQt E\OR ]RSDNRYiQR SUR NDåGê ]i]QDP �W]Y� OHDYH�RQH�RXWPHWRGD� D SUĤPČU ]tVNDQêFK KRGQRW

E\O R]QDþHQ ]D YêVOHGQRX PtUX NRKH]H�

'UXKêP ]SĤVREHP E\OR VURYQiYiQt QDPČĜHQêFK RþQtFK SRK\EĤ V WUDMHNWRULHPL SĜHGSRYČ]HQêPL UĤ]QêPL PR�

GHO\� =GH VH VHVWDYLO þDVRSURVWRU ] FHOp VNXSLQ\ SRURYQiYDQêFK RþQtFK SRK\EĤ D VSRþtWDO\ VH KRGQRW\ ] EXQČN

RGSRYtGDMtFtFK SĜHGSRYČGtPPRGHOX� 9 GDOãtFK VWXGLtFK MVPH WHVWRYDOL UĤ]Qp VFpQiĜH SRURYQiYiQt �'ČFKWČUHQNR

HW DO�� ����� D ]DþDOL SRXåtYDW NRUHODFH PtVWR 1RUPDOL]HG 6FDQSDWK 6DOLHQF\� 9 SĜtSDGČ NRUHODFt MH SRVWXS YHOPL

SRGREQê� MHQ SRþtWiPH SĜtPR NRUHODFL GYRX þDVRSURVWRUĤ� 9êKRGRX MH� åH NRUHODFH QDEêYi KRGQRW ] PHQãtKR

UR]VDKX D Yê]NXPQtFL PDMt V WČPLWR KRGQRWDPL ]NXãHQRVWL�
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����� 9êVOHGN\

9êVOHGN\ VWXGLH XNi]DO\� åH OLGp RþQt SRK\E\ SĜL 027 RSDNXMt� 3ĜL SRURYQiYiQt SRGREQRVWL MVHP VOHGRYDO

YOLY GYRX IDNWRUĤ ² YOLY ~ORK\ �VWHMQi ~ORKD�UĤ]Qp ~ORK\� D YOLY SR]RURYDWHOH �RþQt SRK\E\ VWHMQpKR þOR�

YČND�UĤ]QêFK OLGt�� 1HMY\ããt SRGREQRVW RGSRYtGDOD VLWXDFL� NG\ MVHP SRURYQiYDO RþQt SRK\E\ YH VWHMQp ~OR]H

X VWHMQpKR þORYČND� 8 UĤ]QêFK OLGt Y\YROiYDOD VWHMQi ~ORKD WDNp YHOPL SRGREQp RþQt SRK\E\� L NG\å PtUD SR�

GREQRVWL E\OD QLåãt QHå Y SUYQtP SĜtSDGČ� 6WXGLH XNi]DOD� åH QHPi VP\VO POXYLW R LQGLYLGXiOQtP Y]RUFL RþQtFK

SRK\EĤ GDQpKR þORYČND� 2þQt SRK\E\ VWHMQpKR þORYČND Y UĤ]QêFK ~ORKiFK VL E\O\ YHOPL PiOR SRGREQp D VWDWLV�

WLFN\ VH QHOLãLO\ RG ]iNODGQt ~URYQČ SRGREQRVWL� NWHURX SĜHGVWDYRYDOR SRURYQiYiQt RþQtFK SRK\EĤ UĤ]QêFK OLGt

Y UĤ]QêFK ~ORKiFK� 7tP� åH YãHFKQ\ ~ORK\ VH SUH]HQWXMt QD PRQLWRUX D SRKOHG GR EOt]NRVWL VWĜHGX PRQLWRUX MH

SRPČUQČ LQIRUPDWLYQt� QDMGHPH Qt]NRX QHQXORYRX ]iNODGQt SRGREQRVW L SUR QHVRXYLVHMtFt RþQt SRK\E\�

3ĜHVWRåH VH RþQt SRK\E\ SĜL 027 RSDNXMt� RSDNXMt VH V XUþLWRX PtURX QHSĜHVQRVWL þL ãXPX� 3RNXG VWHMQê þORYČN

VOHGXMH SRK\EXMtFt VH REMHNW\ QD PRQLWRUX Y ]RUQpP SROL ��î���� RþQt SRK\E\ RSDNXMH V SUĤPČUQRX RGFK\ONRX

���� ����� SRNXG SRURYQiYiPH RþQt SRK\E\ UĤ]QêFK OLGt�� -HQ þiVW WpWR RGFK\ON\ VH Gi SĜLSVDW WHFKQLFNp FK\EČ

PČĜHQt �GOH YêUREFH Y SUĤPČUX ������ =EêYDMtFt þiVW VStãH Y\SRYtGi R HIHNWLYLWČ SOiQRYiQt RþQtFK SRK\EĤ Y

GDQp ~OR]H² SUR XUþHQt SRORK\ MHGQRWOLYêFK NURXåNĤ OLGHP WDWR SĜHVQRVW VWDþt D QHSRWĜHEXMt LQYHVWRYDW ~VLOt GR

SĜHVQČMãtKR FtOHQt RþQtFK SRK\EĤ� 7RWR ]MLãWČQt NRPSOLNXMH NODVLILNDFL IL[DFt �SRKOHG QD FtO� GLVWUDNWRU DSRG���

MDN E\OD SRXåtYiQD Y SĜHGFKR]tFK VWXGLtFK �)HKG 	 6HLIIHUW� ����� +XII HW DO�� ����� =HOLQVN\ 	 1HLGHU� ������

5RYQČå WDN ]tVNiYiPH KRUQt RGKDG WRKR� MDN PRGHO\ RþQtFK SRK\EĤ PRKRX EêW ~VSČãQp D MDNRX þiVW YDULDELOLW\

Xå QHEXGH PRåQp Y\VYČWOLW SRYDKRX ~ORK\�

7DWR PČĜHQt QiP GiYDMt LQIRUPDFL� Y MDNpP UR]PH]t VH PĤåH SRGREQRVW RþQtFK SRK\EĤ SRK\ERYDW� 'ROQtP RG�

KDGHP MH ]PLĖRYDQi ]iNODGQt ~URYHĖ SRGREQRVWL �SRGREQRVW X UĤ]QêFK OLGt Y UĤ]QêFK ~ORKiFK�� NWHUi RGSRYtGi

VLWXDFL� NG\ E\FKRP SĜHGYtGDOL RþQt SRK\E\� DQLå E\FKRP YČGČOL� NGR MH SR]RURYDWHOHP D MDNRX027 ~ORKX YLGt�

+RUQtP RGKDGHP MH SRGREQRVW X VWHMQpKR þORYČND YH VWHMQp ~OR]H� NWHUi RGSRYtGi VLWXDFL� NG\ E\FKRP SĜHG�

YtGDOL RþQt SRK\E\ ]QiPpKR SR]RURYDWHOH ] MHKR YODVWQtFK SRK\EĤ SĜL SĜHGFKR]tFK SUH]HQWDFtFK GDQp ~ORK\�

$OWHUQDWLYQtP KRUQtP RGKDGHP PĤåH EêW SRGREQRVW YH VWHMQp ~OR]H X UĤ]QêFK OLGt� SURWRåH O]H SĜHGSRNOiGDW�

åH SĜL SĜHGYtGiQt RþQtFK SRK\EĤ QHEXGH PtW PRGHO LQIRUPDFH R NRQNUpWQtP SR]RURYDWHOL D MHKR SĜHGFKR]tP

FKRYiQt�

3UR ]KRGQRFHQt VRXþDVQêFK PRGHOĤ MH ]DMtPDYp SRURYQDW� NGH VH Y WRPWR UR]PH]t QDFKi]t MHMLFK SĜHGSRYČGL�

9\EUDO MVHP SURWR QČNROLN PRGHOĤ ]DORåHQêFK QD SRþtWiQt VWĜHGX VOHGRYDQêFK REMHNWĤ �DOO�SRLQWV FHQWURLG �

WČåLãWČ YãHFK REMHNWĤ Yþ� GLVWUDNWRUĤ� WDUJHW FHQWURLG � WČåLãWČ FtORYêFK REMHNWĤ� REMHFW FHQWURLG � WČåLãWČ URYLQ�

QpKR REUD]FH GHILQRYDQpKR VOHGRYDQêPL ERG\�� . PRGHOĤP MVHP SĜLGDO WULYLiOQt PRGHO �FRQVWDQW VWUDWHJ\��

SĜHGSRNOiGDMtFt� åH SR]RURYDWHO QHXKêEi SRKOHGHP D VOHGXMH MHQ VWĜHG REUD]RYN\� 1DNRQHF MVHP QDYUKQXO VOR�

åLWČMãt PRGHO� NWHUê GiYDO Y\ããt YiKX REMHNWĤP� NWHUp MVRX Y EOt]NRVWL MLQêFK REMHNWĤ D KUR]t WDN MHMLFK ]iPČQD

�DQWLFURZGLQJ�� 3ĜHVWRåH WHQWR PRGHO QHE\O GR Wp GRE\ XYDåRYiQ� RGSRYtGi SR]RURYiQtP ] ORNDOL]DþQtFK VWXGLt

�,RUGDQHVFX HW DO�� ����� D SR]RURYiQtP W]Y� UHVFXH VDNiG �=HOLQVN\ 	 7RGRU� ������

6URYQiQt XND]XMH� åH ~VSČãQRVW WĜt PRGHOĤ MH YHOPL SRGREQi �REMHFW�FHQWURLG� DQWLFURZGLQJ� WDUJHW�FHQWURLG��

3RNXG VL UR]VDK PRåQp SRGREQRVWL SĜHSRþtWiPH QD ãNiOX � Då ��� �� GRVDKXMt W\WR PRGHO\ ����� �� 3RNXG
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2EUi]HN ���� 7HVWRYDQp PRGHO\ RþQtFK SRK\EĤ X 027 ~ORK\ �/XNDYVNê� ������ �D� NRQVWDQWQt VWUDWHJLH� �E�

WČåLãWČ YãHFK REMHNWĤ �DOO�SRLQWV FHQWURLG�� �F� WČåLãWČ FtORYêFK REMHNWĤ �WDUJHW FHQWURLG�� �G� WČåLãWČ URYLQQpKR

REUD]FH �REMHFW FHQWURLG�� �H� VWUDWHJLH PLQLPDOL]XMtFt FURZGLQJ �DQWLFURZGLQJ�� &tOH MVRX ]REUD]HQ\ ]HOHQČ�

GLVWUDNWRU\ EtOH� þWYHUHþHN ]QDþt SĜHGSRYČć PRGHOX�

E\FKRP Y\FKi]HOL ] WRKR� åH QHPĤåHPH PtW LQIRUPDFH R NRQNUpWQtP SR]RURYDWHOL D PD[LPXP VL GHILQRYDOL ]

SRGREQRVWL V RVWDWQtPL OLGPL� WDN PRGHO\ GRVDKXMt ~VSČãQRVWL ����� ��

7DWR þtVOD VH EH] NRQWH[WX REWtåQČ LQWHUSUHWXMt D VStãH XND]XMt� åH H[LVWXMH SURVWRU SUR GDOãt ]OHSãHQt PRGHOĤ�

'ĤOHåLWp DOH MH� åH SUR 027 MVPH YĤEHF VFKRSQL QČFR WDNRYpKR GHILQRYDW� 9 PQRKD GDOãtFK ~ORKiFK MDNR MH

SURKOtåHQt IRWRJUDILt þL VOHGRYiQt ILOPX� QHPĤåHPH PČĜLW� MDN PRF SĜHVQČ OLGp VYp RþQt SRK\E\ RSDNXMt� 7R MH

ãNRGD� SURWRåH SDN FK\Et KRUQt RGKDG WRKR� MDN ~VSČãQp QDãH PRGHO\ Y WČFKWR ~ORKiFK PRKRX EêW�

��� 6WDWLVWLFNp WHVWRYiQt SRGREQRVWL RþQtFK SRK\EĤ

3ĜHGFKR]t VWXGLH XNi]DOD� åH OLGp Y RSDNRYDQêFK VLWXDFtFK SURYiGt VLFH SRGREQp RþQt SRK\E\� QH DOH ~SOQČ

VWHMQp� 3RYDKD ~ORK\ QHY\åDGXMH Y\VRNRX SĜHVQRVW ]DPČĜRYiQt IL[DFt D WDN SĜL RSDNRYDQp SUH]HQWDFL YLGtPH

RGFK\ON\ ����� 3UR GDOãt Yê]NXP E\ E\OR XåLWHþQp PtW QiVWURM� MDN RYČĜLW� ]GD SR]RURYDQp UR]GtO\ SĜHGVWDYXMt

EČåQRX PtUX YDULDELOLW\ �MDNRX YLGtPH X RSDNRYiQt�� QHER ]GD VH MHGQi R Yê]QDPQê UR]GtO� 9 QDãt GDOãt VWXGLL

�'ČFKWČUHQNR HW DO�� ����� MVPH VH ]DPČĜLOL QD SRURYQiQt UĤ]QêFK SĜtVWXSĤ WHVWRYiQt VWDWLVWLFN\ Yê]QDPQêFK

UR]GtOĤ X RþQtFK SRK\EĤ�

9 þOiQNX UR]OLãXMHPH PH]L VURYQiYDFtPL PHWULNDPL D VURYQiYDFtPL VWUDWHJLHPL� 0HWULNDPL VH P\VOt PHWRG\

SUR NYDQWLILNDFL SRGREQRVWL GYRX ]i]QDPĤ RþQtFK SRK\EĤ QHER VNXSLQ RþQtFK SRK\EĤ D YêVOHGNHP MH þtVOR�

3ĜtNODGHPPRKRX EêW PHWULN\ 1RUPDOL]HG 6FDQSDWK 6DOLHQF\ QHER &RUUHODWLRQ 'LVWDQFH ]PLĖRYDQp Y SĜHGFKR]t

VWXGLL� 6WUDWHJLH MH VWDWLVWLFNê ]SĤVRE� MDN SRURYQDW SR]RURYDQê UR]GtO PH]L RþQtPL SRK\E\ V SĜLKOpGQXWtP N

REY\NOp PtĜH ãXPX� 0i SRYDKX VWDWLVWLFNpKR WHVWX D YêVOHGNHP WDN PĤåH EêW ]iYČU� ]GD VH VNXSLQ\ RþQtFK

SRK\EĤ RG VHEH OLãt QHER QH� .RQNUpWQt VWUDWHJLH VWUXþQČ SĜHGVWDYtP Y SRGNDSLWROH 0HWRGLFNê SĜtVWXS�

1iã SĜtVWXS GHPRQVWUXMHPH QD SĜtNODGX RSDNRYDQpKR 027 D JHRPHWULFNêFK PDQLSXODFt� -DN MVPH VL MLå ĜHNOL�

OLGp QHGRNiåt ~þLQQČ UR]OLãLW� ]GD VH 027 ~ORK\ RSDNXMt� 3RNXG E\FKRP FKWČOL RSDNRYiQt MHãWČ YtFH ]DPDV�

NRYDW� MHGQRX PRåQRVWt E\ E\OR SĜL RSDNRYiQt ~ORKX ]UFDGORYČ SĜHNORSLW SRGOH YHUWLNiOQt þL KRUL]RQWiOQt RV\�

3ĜHVWRåH QHH[LVWXMH VLOQê SĜHGSRNODG� åH E\ SUDYROHYi V\PHWULH PČOD YêUD]QČ RYOLYQLW ]tVNDQi GDWD�� MH UHJXOpUQt
�1ČNWHUp VWXGLH XYiGČMt� åH OLGp PDMt PtUQRX SUHIHUHQFL VPČĜRYDW SUYQt SRKOHG\ GR OHYp SRORYLQ\ IRWRJUDILH �QDSĜ� 'LFNLQVRQ 	 ,QWUDXE�
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VH SWiW� ]GD VH RþQt SRK\E\ X SĤYRGQtFK D ]UFDGORYČ SĜHNORSHQêFK ~ORK OLãt� -DN MVPH VL MLå ĜHNOL� RþQt SRK\E\ SĜL

RSDNRYDQp SUH]HQWDFL ~ORK\ MVRX VLFH SRGREQp� DOH QH ~SOQČ VWHMQp� &tOHP MH WHG\ QDYUKQRXW ]SĤVRE� MDN RYČĜR�

YDW� ]GD VH PtUD SRGREQRVWL Y UiPFL VWHMQp H[SHULPHQWiOQt SRGPtQN\ �RULJLQiOQt YV� RULJLQiOQt� SĜtS� SĜHNORSHQi

YV� SĜHNORSHQi� OLãt RG SRGREQRVWL QDSĜtþ H[SHULPHQWiOQtPL SRGPtQNDPL �RULJLQiOQt YV� SĜHNORSHQi��

����� 0HWRGLFNê SĜtVWXS

1DYUKOL MVPH WĜL VWUDWHJLH SUR VWDWLVWLFNp SRURYQiYiQt SRGREQRVWL RþQtFK SRK\EĤ� &LWOLYRVW WČFKWR SĜtVWXSĤ MVPH

QHMSUYH RYČĜLOL QD VLPXORYDQêFK GDWHFK� 9 GDOãtP NURNX MVPH SRURYQDOL YOLY ]UFDGORYpKR SĜHYUiFHQt ~ORK\

QD SRGREQRVW RþQtFK SRK\EĤ �([S�� � V\PHWULH SRGOH VYLVOp RV\� GiOH /5�V\PHWULH� ([S� � � V\PHWULH SRGOH

YRGRURYQp RV\� 8'�V\PHWULH�� 8 SĜHYUiFHQêFK ~ORK MVPH YåG\ ]i]QDP RþQtFK SRK\EĤ SĜHYUiWLOL ]SČW WDN� DE\

E\O VURYQDWHOQê VH ]i]QDP\ ] SĤYRGQt ~ORK\�

3UR YãHFKQ\ VWUDWHJLH SĜHGSRNOiGiPH� åH SRURYQiYiPH RþQt SRK\E\ YH GYRX SRGPtQNiFK �$ D %� D Y UiPFL

NDåGp SRGPtQN\ PiPH QČNROLN ]i]QDPĤ �ĜHNQČPH ��� NWHUp QiP XPRåĖXMt RGKDGQRXW YDULDELOLWX Y UiPFL ~ORK\�

3UYQt QDYUåHQRX VWUDWHJLL MH SRURYQiYiQt SRGVNXSLQ �VXEVHW FRPSDULVRQ�� 6WUDWHJLH VSRþtYi Y SRURYQiYiQt

YQLWĜQt NRQVLVWHQFH �Y]iMHPQp SRGREQRVWL� SRGVNXSLQ� NWHUp Y\EtUiPH EXć Y UiPFL VWHMQp SRGPtQN\ �� ]i�

]QDP\ ] SRGPtQN\ $� QHER QDSĜtþ SRGPtQNDPL �� ]i]QDP\ $ D � ]i]QDP\ %�� =iPČUQČ Y\EtUiPH SRGVNXSLQ\

R PHQãtP SRþWX QHå NROLN MH GRVWXSQêFK GDW �� ] ��� DE\ H[LVWRYDOR YtFH PRåQRVWt� MDN SRGVNXSLQ\ WYRĜLW D ]tVNDOL

MVPH YČWãt SRþHW GDW SUR RGKDG YDULDELOLW\� ÒGDMH R NRQVLVWHQFL QD ]iYČU SRURYQiPH VWDWLVWLFNêP WHVWHP �QDSĜ�

QHSiURYê W�WHVW��

'UXKi VWUDWHJLH SiURYpKR VURYQiYiQt �SDLUZLVH FRPSDULVRQ� Y\FKi]t ] SHUPXWDþQtKR SĜtVWXSX �)HXVQHU 	 /X�

NRII� ������ &HONRYRX Y]GiOHQRVW PH]L SRGPtQNDPL G
 PĤåHPH Y\SRþtWDW WDN� åH VSRþtWiPH SUĤPČU YãHFK

SiURYêFK Y]GiOHQRVWt QDSĜtþ SRGPtQNDPL �� ]i]QDP $ YV� � ]i]QDP %� D RGHþWHPH RG QČM SUĤPČU YãHFK SiUR�

YêFK Y]GiOHQRVWt Y UiPFL SRGPtQHN �$ YV� $ QHER % YV� %�� $E\FKRP ]MLVWLOL� ]GD MH WDWR Y]GiOHQRVW G
 YêUD]QČ

RGOLãQi� VSRMtPH YãHFKQ\ ]i]QDP\ GRKURPDG\ ��� ]i]QDPĤ� D EXGHPH Y\WYiĜHW QRYp QiKRGQp UR]GČOHQt GR

VNXSLQ �� D ��� 8 WČFKWR QRYêFK UR]GČOHQt WDNp VSRþtWiPH UR]GtO PH]L Y]GiOHQRVWPL QDSĜtþ VNXSLQDPL D XYQLWĜ

VNXSLQ� $å EXGHPH PtW GRVWDWHN ~GDMĤ� SRURYQiPH SĤYRGQt KRGQRWX G
 V FHONRYêP UR]GČOHQtP D SRNXG KRG�

QRWD EXGH GRVWDWHþQČ RGOHKOi �QDSĜ� SĜHViKQH ��� SHUFHQWLO�� XVRXGtPH� åH VH SRGPtQN\ VWDWLVWLFN\ Yê]QDPQČ

OLãt�

3RVOHGQt VWUDWHJLH VNXSLQRYpKR VURYQiYiQt �JURXSZLVH FRPSDULVRQ� NRPELQXMH REČ SĜHGFKR]t VWUDWHJLH� -HGQi

VH RSČW R VWUDWHJLL ]DORåHQRX QD SHUPXWDþQtP WHVWX� DOH ]iNODGHP MH SRURYQiYiQt FHOêFK VNXSLQ� 1HMSUYH SR�

URYQiPH VNXSLQX YãHFK ]i]QDPĤ ] SUYQt SRGPtQN\ VH VNXSLQRX ]i]QDPĤ ] GUXKp SRGPtQN\ �� ]i]QDPĤ $

YV� � ]i]QDPĤ %�� 1\Qt ]i]QDP\ RSČW VORXþtPH D EXGHPH Y\WYiĜHW QRYi QiKRGQi UR]GČOHQt QD GYČ SRGPtQN\�

=tVNiPH WDN GLVWULEXFL PRåQêFK Y]GiOHQRVWt PH]L VNXSLQDPL D EXGHPH SRURYQiYDW� MDN RGOHKOi MH SĤYRGQt KRG�

QRWD�
������ 3RNXG E\FKRP X027 SĜHGSRNOiGDOL� åH OLGp FtOH VOHGXMt MDNR VNXSLQX� VStãH E\FKRP SĜHGSRNOiGDOL� åH VH OLGp EXGRX GtYDW GR VWĜHGX

VNXSLQ\� SRGREQČ MDNR VYĤM SRKOHG REY\NOH VPČĜXMt GR VWĜHGX REMHNWĤ �)RXOVKDP 	 .LQJVWRQH� ������
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����� 9êVOHGN\

6LPXODþQt þiVW VWXGLH XNi]DOD� åH YãHFKQ\ WĜL VWUDWHJLH MVRX SĜLEOLåQČ VWHMQČ FLWOLYp D UR]GtO\ PH]L QLPL MVRX

SRPČUQČ PDOp� 3UR GDOãt H[SHULPHQW\ MVPH Y\EUDOL VWUDWHJLL SRURYQiYiQt SRGVNXSLQ� SURWRåH E\OD Y RERX SRG�

PtQNiFK VLPXODFH FLWOLYČMãt QHå ]EêYDMtFt GYČ VWUDWHJLH�

9 GDOãtFK GYRX H[SHULPHQWHFK MVPH SRPRFt Y\EUDQp VWUDWHJLH WHVWRYDOL YOLY V\PHWULFNpKR SĜHNORSHQt ~ORK\�

8Ni]DOR VH� åH MDN SĜHYUiFHQt SRGOH VYLVOp� WDN SĜHYUiFHQt SRGOH YRGRURYQp RV\ VH SURMHYt QD RþQtFK SRK\EHFK�

5R]GtO QHQt YHONê� DOH MH VWDWLVWLFN\ GHWHNRYDWHOQê� 3RNXG E\FKRP WHG\ FKWČOL ]UFDGORYČ SĜHYUiFHQp ~ORK\ SRXåtW

N GDOãtPX XWDMHQt RSDNRYiQt �QDSĜ� DE\FKRP ]tVNDOL YČWãt SRþHW GDW�� MH WR PRåQp� DOH ]D FHQX ]YêãHQt ãXPX Y

H[SHULPHQWX�

3RGOH SĜHGSRNODGĤ E\O\ ]MLãWČQ\ YČWãt UR]GtO\ X SĜHNORSHQt SRGOH YRGRURYQp RV\ �8'�V\PHWULH�� 3ĜHGFKR]t

VWXGLH XNi]DO\ �QDSĜ� +DJHQEHHN 	 9DQ 6WULHQ� ������ åH OLGp PDMt RGOLãQRX FLWOLYRVW Y KRUQt D GROQt SRORYLQČ

]UDNRYpKR SROH� FRå PĤåH YpVW N RGOLãQêP VWUDWHJLtP� SRNXG REVDK KRGQt D GROQt SRORYLQ\ SURKRGtPH�

9 SUD[L PĤåH YROED VWUDWHJLH ]iYLVHW QD YODVWQRVWHFK SRXåLWp PHWULN\� 2EHFQČ MH YêEČU PHWULN\ D VWUDWHJLH QH]i�

YLVOê D MH PRåQp VWHMQRX VWUDWHJLL SRXåtYDW V UĤ]QêPL PHWULNDPL� 1LFPpQČ NDåGi ]H VWUDWHJLt SĜHGSRNOiGi QČMD�

NRX YODVWQRVW PHWULN\� 3RURYQiYiQt SRGVNXSLQ SĜHGSRNOiGi� åH MH PRåQp SRþtWDW NRQVLVWHQFL �YQLWĜQt SRGREQRVW

MHGQp VNXSLQ\�� 6NXSLQRYp VURYQiYiQt SĜHGSRNOiGi PRåQRVW SRURYQiYDW GYČ VNXSLQ\ SURWL VREČ� 6WUDWHJLH SiUR�

YpKR VURYQiYiQt VSROpKi QD WR� åH MH PRåQp �D GRVWDWHþQČ UREXVWQt� SRURYQiYDW PH]L VHERX MHGQRWOLYp ]i]QDP\�

6LFH MH PRåQp ] MHGQRKR SĜtVWXSX SĜHFKi]HW QD GDOãt �QDSĜ� SRþtWDW NRQVLVWHQFL SRPRFt OHDYH�RQH�RXW PHWRG\��

DOH MH SUDYGČSRGREQp� åH SRGOH SRYDK\ YêSRþWX QČNWHUp PHWULN\ EXGRX QČNWHUêP VWUDWHJLtP RGSRYtGDW OpSH QHå

MLQêP�

0RåQRVW SRXåtYDW UĤ]Qp PHWULN\ NRPSOLNXMH SRURYQiYiQt YêVOHGNĤ� 9 SĜtSDGČ VWDWLFNêFK ~ORK H[LVWXMt VURYQiQt

MHGQRWOLYêFK PHWULN �'HZKXUVW HW DO�� ����� -DURG]ND HW DO�� ������ DOH SUR G\QDPLFNp ~ORK\ �MDNR MH 027�

SRGREQp VURYQiQt FK\EČOR�

��� 2þQt SRK\E\ D SĜHGYtGiQt SRK\EX

3RNXG VH VQDåtPH SRFKRSLW� NDP VH OLGp GtYDMt SĜL SOQČQt XUþLWp ~ORK\� D FKFHPH WRWR FKRYiQt PRGHORYDW� SR�

URYQiYiPH DNWXiOQt FKRYiQt þORYČND �RþQt SRK\E\� VH VLWXDFt Y SURVWĜHGt� 'ĤOHåLWRX RWi]NRX DOH MH� ]GD DNWXiOQt

VWDY MH SUR Y\VYČWOHQt FKRYiQt QHMGĤOHåLWČMãt� 0RåQi E\ SĜHGFKR]t VWDY\ QHER EXGRXFt VWDY\ SURVWĜHGt E\O\ UHOH�

YDQWQČMãt� 3UR REČ DOWHUQDWLY\ H[LVWXMt GREUp GĤYRG\� 9QtPiQt D SOiQRYiQt XUþLWRX GREX WUYi� D SURWR MH PRåQp�

åH FKRYiQt RGUiåt VWDY SURVWĜHGt VH ]SRåGČQtP GHVtWHN Då VWRYHN PLOLVHNXQG�� 1DSURWL WRPX O]H DUJXPHQWRYDW�

åH þORYČN QHPXVt EêW SDVLYQt SR]RURYDWHO� DOH þDVWR VLWXDFL UR]XPt �FKiSH I\]LNiOQt ]iNRQLWRVWL� Pi LQWXLWLYQt

SĜHGVWDYX R FKRYiQt DNWpUĤ� D GRNiåH ML SĜHGYtGDW� 9 WRP SĜtSDGČ E\ MHKR FKRYiQt OpSH RGSRYtGDOR EXGRXFtPX

VWDYX SURVWĜHGt�

6OHGRYiQt YtFH REMHNWĤ Y ~OR]H 027 MH SUR ~þDVWQtN\ SĜHKOHGQRX D VUR]XPLWHOQRX ~ORKRX� 2EMHNW\ MVRX QD
�3RGOH RGKDGĤ 7KRUSH HW DO� ������ ]SUDFRYiQt REVDKX IRWRJUDILH WUYi SĜLEOLåQČ ��� PV�
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REUD]RYFH ]ĜHWHOQp� SRK\EXMt VH VSRMLWČ D SR GREX WUYiQt ~ORK\ MH ~NRO MDVQê� 3UiYČ VSRMLWê SRK\E SRVN\WXMH GREUp

SRGPtQN\ SUR PRåQRVW SĜHGYtGiQt VLWXDFH� ([SHULPHQW\ NRPELQXMtFt VSRMLWê SRK\E D QiKOp XGiORVWL �IODVK�ODJ

HIIHFW� 1LMKDZDQ� ����� ����� XND]XMt� åH VH SĜL VOHGRYiQt VSRMLWpKR SRK\EX VQDåtPH ]SRåGČQt QDãHKR YQtPiQt

NRPSHQ]RYDW� D QDãH VXEMHNWLYQt ]NXãHQRVW SRORK\ REMHNWX Y]QLNi H[WUDSRODFt QD ]iNODGČ SĜHGFKR]tKR SRK\EX��

9H Yê]NXPX 027 SUREtKi GHEDWD� GR MDNp PtU\ MVRX OLGp FLWOLYt QD LQIRUPDFL R VPČUX REMHNWĤ� ýiVW YČGFĤ

DUJXPHQWRYDOD� åH SUR VOHGRYiQt SRXåtYiPH SRX]H LQIRUPDFH R SROR]H REMHNWĤ �ORFDWLRQ�RQO\ DFFRXQW�� ]DWtPFR

MLQt SRXND]RYDOL QD WR� åH OLGp LQIRUPDFH R VPČUX REMHNWĤ ]SUDFRYiYDMt D SRXåtYDMt SUR SOQČQt ~ORK\ �ORFDWLRQ DQG

GLUHFWLRQ DFFRXQW�� $UJXPHQW\ Y WpWR GHEDWČ SRFKi]HO\ ] ĜDG\ UĤ]QêFK H[SHULPHQWiOQtFK PDQLSXODFt� =NRXPDOR

VH QDSĜtNODG� GR MDNp PtU\ GRNiåt OLGp NRPSHQ]RYDW SRK\E REMHNWĤ ]D SĜHNiåNRX �)UDQFRQHUL HW DO�� ����� 6FKROO

	 3\O\VK\Q� ������ 9 MLQêFK H[SHULPHQWHFK YãHFKQ\ REMHNW\ QHþHNDQČ QD RNDPåLN ]PL]HOL D WHVWRYDOR VH� ]GD

EXGH OLGVNê YêNRQ OHSãt� SRNXG VH REMHNW\ QDYUiWt QD PtVWD VYpKR ]PL]HQt QHER QD PtVWD� NDP E\ GRMHOL� SRNXG

E\ QHPČQLO\ VPČU �)HQFVLN HW DO�� ����� .HDQH 	 3\O\VK\Q� ������ 'DOãt H[SHULPHQW\ H[SOLFLWQČ WHVWRYDOL� ]GD

VL OLGp SDPDWXMt VPČU REMHNWĤ �+RURZLW] 	 &RKHQ� ������ QHER ]GD MH ]DSDPDWRYDQi SRORKD REMHNWĤ RYOLYQČQD

VPČUHP MHMLFK SRK\EX �+RZDUG 	 +ROFRPEH� ����� ,RUGDQHVFX HW DO�� ������

+RZDUG HW DO� ������ QDYUKXMt� åH YêVOHGQp SĜHGYtGiQt QHER RSRåćRYiQt MH YêVOHGNHP QČNROLND SURWLFKĤGQêFK

SURFHVĤ� 2SRåćRYiQt PĤåH EêW ]SĤVREHQR SRWĜHERX LQWHJUDFH SRGQČWĤ �GHWHNRYDW SRK\E D MHKR VPČU Y\åDGXMH

XUþLWê þDV�� 3RNXG OLGp Y QČMDNp Ii]L ]SUDFRYiYDMt LQIRUPDFH VpULRYČ �MHGHQ REMHNW SR GUXKpP� QHER SRNXG

XNOiGiQt LQIRUPDFt Y\åDGXMH KRGQČ NRJQLWLYQtFK ]GURMĤ� PĤåH WR WDNp YpVW N RSRåćRYiQt� 9OLY WČFKWR IDNWRUĤ

PRKRX OLGp NRPSHQ]RYDW SRPRFt H[WUDSRODFH SRK\EX� 1iKOp ]PČQ\� MDNR MH ]PL]HQt þL REMHYHQt REMHNWX� Y\VtODMt

YêUD]Qê VLJQiO R SROR]H REMHNWX� FRå PĤåH QDUXãRYDW ]SUDFRYiQt D YêVOHGN\ WDN QHPXVt EêW UHSUH]HQWDWLYQt SUR

REY\NOê SUĤEČK ~ORK\ �MDNR YLGtPH X IODVK�ODJ HIHNWX��

9 SRSLVRYDQpP Yê]NXPX MVPH VL NODGOL RWi]NX� GR MDNp PtU\ OLGp SRXåtYDMt LQIRUPDFH R VPČUX SRK\EX SĜL

VOHGRYiQt FHOp SRK\EOLYp VFpQ\� 3ĜtSDGQp SĜHGYtGiQt QHER RSRåćRYiQt RþQtFK SRK\EĤ ]D REVDKHP VFpQ\ E\

E\OR GĤOHåLWêP IDNWRUHP� NWHUê E\ PRGHO\ RþQtFK SRK\EĤ PČO\ ]RKOHGĖRYDW�

����� 0HWRGLFNê SĜtVWXS

1DãtP FtOHP E\OR SUH]HQWRYDW 027 ~ORKX EH] GDOãtFK ~SUDY� DE\ ]tVNDQi GDWD E\OR PRåQp SRXåtW SUR PRGH�

ORYiQt REY\NOêFK VLWXDFt V SRK\EXMtFtPL VH REMHNW\� +ODYQt P\ãOHQNRX E\OR� åH PĤåHPH OLGHP XNi]DW VWHMQRX

VFpQX RSDNRYDQČ² MHGQRX SRSĜHGX D SR]GČML SR]SiWNX� 7R VH Gi YHOPL GREĜH SURYpVW SUiYČ X 027� NGH VH Yê�

]QDP VLWXDFL SĜL SĜHKUiQt SR]SiWNX QH]PČQt� QDRSDN X YLGHD V UHiOQêPL REMHNW\ E\ WDWR PDQLSXODFH SĜLWDKRYDOD

SR]RUQRVW� 9 UiPFL DQDOê] MVPH ~ORK\� NWHUp E\O\ SUH]HQWRYiQ\ ÄSR]SiWNX³� RSČW RWRþLOL YþHWQČ ]D]QDPHQDQêFK

RþQtFK SRK\EĤ� 1DNRQHF MVPH Y]DOL VRXYLVHMtFt QDKUiYN\ ÄSRSĜHGX³ D ÄSR]SiWNX³ D SRURYQiYDOL SRPRFt PHWRG

SRSVDQêFK GĜtYH �'ČFKWČUHQNR HW DO�� ����� /XNDYVNê� ������ 3ĜL SRURYQiYiQt MVPH ]NRXãHOL UĤ]Qp SRVXQ\ Y

þDVH D KOHGDOL MVPH QHMY\ããt PtUX VKRG\�
�9 H[SHULPHQWHFK MH ]SRåGČQt Qi]RUQČ YLGLWHOQp� 3RNXG GRSURVWĜHG SRK\EXMtFtKR VH SUVWHQFH QiKOH XPtVWtPH PHQãt NRQWUDVWQt NUXK�

OLGp YLGt NUXK SRVXQXWê� =DWtPFR SRORKD SRK\EXMtFtKR VH SUVWHQFH MH H[WUDSRORYDQi� SUH]HQWDFH NUXKX VH QHGDOD SĜHGYtGDW �1LMKDZDQ 	

.KXUDQD� ������



.$3,72/$ �� .20(17Èě( . 35(=(1729$1é0 678',Ë0 ��

3UR LOXVWUDFL VL SĜHGVWDYPH� åH RþQt SRK\E\ OLGt MVRX RSRåGČQp ]D VOHGRYDQêP REVDKHP R ��� PV� 8 QDKUiYN\

ÄSR]SiWNX³ EXGRX �SR RWRþHQt� RþQt SRK\E\ QDRSDN SĜHGFKi]HW VOHGRYDQê REVDK R ��� PV� .G\å YH]PHPH REČ

QDKUiYN\ D EXGHPH MH Y]iMHPQČ SRVXQRYDW Y þDVH D KOHGDW QHMOHSãt VKRGX� PČOL E\FKRP ML QDMtW SUR SRVXQ R

�î���  ��� PV�

7tPWR ]SĤVREHP MVPH WHVWRYDOL REHFQRX ~URYHĖ SĜHGYtGiQt�RSRåćRYiQt �([S� ��� 9 GDOãtFK H[SHULPHQWHFK MVPH

PČĜLOL� MDNê YOLY Pi YČWãt NRJQLWLYQt QiURþQRVW ~ORK\ �([S� �� D SĜHGYtGDWHOQRVW SRK\EX REMHNWĤ �([S� �D D �E��

����� 9êVOHGN\

1DãH YêVOHGN\ MHGQR]QDþQČ XND]XMt� åH RþQt SRK\E\ VH ]D REVDKHP VFpQ\ RSRåćXMt� 7RWR ]SRåGČQt þLQt Y SUĤ�

PČUX DVL ��� PV� 0H]L OLGPL MVPH QDãOL UR]GtO\� QLFPpQČ X YãHFK ~þDVWQtNĤ E\OR ]SRåGČQt SDWUQp�� 'DOãt H[SHUL�

PHQW\ XNi]DO\� åH MH PRåQp H[SHULPHQWiOQt PDQLSXODFt ]SRåGČQt GiOH ]YêãLW� SRNXG VH EXGRX REMHNW\ SRK\ERYDW

YtFH FKDRWLFN\ �DVL R �� PV�� 1DRSDN PDQLSXODFH� NWHUp E\ SRWHQFLiOQČ þLQLO\ ~ORKX MHGQRGXããt D XVQDGĖRYDO\

SĜHGYtGiQt� Yê]QDPQRX ]PČQX QHSĜLQHVO\� 6LFH E\O\ SR]RURYiQR PHQãt ]SRåGČQt �R �� PV X VOHGRYiQt PHQ�

ãtKR SRþWX REMHNWĤ� R �� PV X YtFH SĜtPêFK SRK\EĤ�� DOH Y UiPFL SR]RURYDQp YDULDELOLW\ W\WR YêVOHGN\ QHMVRX

VWDWLVWLFN\ Yê]QDPQp�

= QDãLFK YêVOHGNĤ SO\QH� åH SRNXG KOHGiPH VWUDWHJLH� NDP VH OLGp GtYDMt SĜL VOHGRYiQt SRK\EXMtFtFK VH REMHNWĤ�

QHPČOL E\FKRP DNWXiOQt SRORKX Rþt VURYQiYDW V DNWXiOQtPL SR]LFHPL REMHNWĤ Y SURVWĜHGt� DOH V MHMLFK SĜHGFKR]tPL

SR]LFHPL �]KUXED R ��� PV ]SČW�� 9êVOHGN\ QHY\YUDFt PRåQRVW� åH OLGp SĜHGYtGDMt VPČU SRK\EX REMHNWĤ� 3RNXG

VH QD VLWXDFL EXGHPH GtYDW MDNR QD VRXEČK YtFH SURWLFKĤGQêFK IDNWRUĤ �+RZDUG HW DO�� ������ N H[WUDSRODFL

PĤåH VWiOH GRFKi]HW MHQ QHPi WDN YêUD]Qê HIHNW� ([WUDSRODFH PĤåH PtW Yê]QDP SUR ]DPČĜHQt SR]RUQRVWL� NWHUp

VH DOH QHEXGH SURMHYRYDW Y RþQtFK SRK\EHFK� /LGp WDN PRKRX VOHGRYDW REMHNW\ VH ]SRåGČQtP� DOH VWiOH EêW

FLWOLYt QD GUREQi EOLNQXWt YH VPČUX SRK\EX REMHNWĤ �$WVPD HW DO�� ������ 7DWR GLVRFLDFH PH]L VPČUHP SRK\EX D

]DPČĜHQtP SR]RUQRVWL PĤåH VRXYLVHW V MHMLFK RGOLãQRX PtURX VORåLWRVWL D SRWĜHEQêPL QiNODG\� =DWtPFR ]PČQD

]DPČĜHQt SR]RUQRVWL Y\åDGXMH SRX]H NRJQLWLYQt ~VLOt� SUR SRK\E\ Rþt MH WĜHED ]DSRMLW RNRK\EQp VYDO\�

��� 3R]RUQRVW D YOLY GLVWUDNWRUĤ

3ĜHGFKR]t VWXGLH VH ]DEêYDO\ G\QDPLFNêPL ~ORKDPL� NGH E\OD GĤOHåLWi SRORKD REMHNWĤ� DOH REMHNW\ VDP\ E\O\

YHOPL MHGQRGXFKp� 3ĜHGORåHQi VWXGLH �/XNDYVNê� ����� ]NRXPi RWi]NX� GR MDNp PtU\ GRNiåHPH VPČĜRYDW SR�

]RUQRVW QD þiVW ]RUQpKR SROH D LJQRURYDW UXãLYp LQIRUPDFH ]H ]E\WNX SROH� 3RGREQČ MDNR Y027 ~ORKiFK SĜHGHP

YtPH� NWHUp þiVWL ]RUQpKR SROH QiV PDMt ]DMtPDW D NWHUp PiPH LJQRURYDW� 5R]GČOHQt QD REMHNW\� DOH MLå QHEXGH

WDN SĜtPRþDUp MDNR X 027 �� FtOH D � GLVWUDNWRU\�� 7HQWRNUiW EXGHPH OLGHP XND]RYDW þiVWL IRWRJUDILt �XOLFH� OHV�

QiGUDåt�� .DåGi þiVW REVDKXMH UĤ]Qp REMHNW\ Y SĜLUR]HQêFK SRORKiFK� ÒNROHP ~þDVWQtND EXGH VH Y NUiWNpP þDVH

YH IRWRJUDILL Y\]QDW D NDWHJRUL]RYDW MHMt REVDK �]GD VH MHGQi R SĜtURGQt QHER OLGPL Y\WYRĜHQRX VFpQX�� VRXþDVQČ

VH DOH QHVPt QHFKDW ]PiVW MLQRX IRWRJUDILt ]REUD]HQRX YH ]EêYDMtFt þiVWL ]RUQpKR SROH�
�3UĤPČUQi ]SRåGČQt VH SRK\ERYDOD Y UR]PH]t PH]L �� D ��� PV� 1iã GHVLJQ QHE\O QDYUåHQ SUR PČĜHQt LQGLYLGXiOQtFK UR]GtOĤ� SURWR ]H

]MLãWČQêFK LQGLYLGXiOQtFK YêNRQĤ QLF GDOãtKR QHY\VX]XMHPH�



.$3,72/$ �� .20(17Èě( . 35(=(1729$1é0 678',Ë0 ��

1D REHFQp ~URYQL VH WDWR ~ORKD SRGREi QDSĜtNODG ]QiPp 6WURRSRYČ ~OR]H �6WURRS� ������ NGH OLGp YLGt Y NULWLFNp

SRGPtQFH VORYD R]QDþXMtFt EDUY\ QDSVDQi UĤ]QêPL EDUYDPL �VORYR ÄþHUYHQê³ QDSVDQp PRGĜH�� -HMLFK ~NROHP

MH XUþLW EDUYX StVPD D QHQHFKDW VH ]PiVW REVDKHP WH[WX� 8ND]XMH VH� åH MH WR SUR OLGL SRPČUQČ REWtåQp D DX�

WRPDWLFN\ WH[W þWRX� L NG\å MH SUR ~ORKX QHMHQ QHUHOHYDQWQt� DOH GRNRQFH PDWRXFt� 3RGREQê YOLY SVDQpKR WH[WX

QDMGHPH L Y OLQJYLVWLFNêFK Yê]NXPHFK �6WDUUHYHOG 	 +HLM� ������ NGH OLGp YLGt VRXþDVQČ QDSVDQp VORYR D REUi�

]HN SĜHGPČWX� 0DMt ]D ~NRO EXć SĜHþtVW VORYR QHER SRMPHQRYDW REUi]HN �SLFWXUH�ZRUG LQWHUIHUHQFH SDUDGLJP��

, ]GH VH XND]XMH� åH OLGp WH[W DXWRPDWLFN\ þWRX D YOLY þWHQt MH YêUD]QČMãt QHå YOLY ]SUDFRYiQt REUi]NX �5RVLQVNL

HW DO�� ������ 3RNXG ~NRO Y\åDGXMH KOXEãt ]SUDFRYiQt PĤåHPH YOLY ]SUDFRYiQt REUi]NX SR]RURYDW �*UHHQH 	

)HL�)HL� ������ 9 ~ORKiFK ]PtQČQêFK YêãH ~þDVWQtFL VOHGRYDOL GYD NDQiO\ LQIRUPDFt� MHMLFKå REVDK PRKO EêW

YH Y]iMHPQpP NRQIOLNWX� -H SRWĜHED ]GĤUD]QLW� åH RED LQIRUPDþQt NDQiO\ QHE\O\ URYQRFHQQp� Y\åDGRYDO\ UĤ]Qp

]SĤVRE\ ]SUDFRYiQt �þWHQt D UR]SR]QiYiQt REMHNWĤ�� D WDN UROH SR]RUQRVWL MH ]GH VSRMHQi VStã V NRRUGLQDFt RERX

þLQQRVWt QHå VH VPČĜRYiQtP QD UĤ]Qi PtVWD ]RUQpKR SROH�

1ČNWHUp VWXGLH QDYR]XMt NRQIOLNW Y UiPFL ]RUQpKR SROH SĜL SRXåLWt SRGREQêFK ]SĤVREĤ ]SUDFRYiQt� 1DYRQ ������

YH ]QiPp VWXGLL SUH]HQWRYDO REUD]\ StVPHQ VORåHQêFK ] MLQêFK StVPHQ �Ä+³ VORåHQp ] PHQãtFK Ä6³�� -HKR Yê�

VOHGN\ XND]XMt� åH OLGp ]SUDFRYiYDMt JOREiOQt WYDU REUD]X U\FKOHML QHå GHWDLO\� 1DRSDN Yê]NXP\ IRWRJUDILt V

QHNRQVLVWHQWQtP REVDKHP �QDSĜ� IRWEDOLVWD Y NDWHGUiOH� VStãH GRNOiGDMt V\PHWULFNê Y]WDK PH]L ILJXURX D SR]D�

GtP� 7HG\ åH Y SĜtSDGČ NRQIOLNWX PH]L GRPLQDQWQt SRVWDYRX VFpQ\ D NRQWH[WHP� MH QDUXãHQR ]SUDFRYiQt MDN

SRVWDY\� WDN NRQWH[WX �'DYHQSRUW� ����� 'DYHQSRUW 	 3RWWHU� ������

$NWXiOQt VWXGLH VL NODGH RWi]NX� MDN OLGp ]SUDFRYiYDMt LQIRUPDFH ] RGOLãQêFK PtVW� NWHUp PRKRX EêW Y VpPDQWLF�

NpP NRQIOLNWX �YL] 2EU� ����� &HONHP MVPH QDYUKOL D H[SHULPHQWiOQČ WHVWRYDOL WĜL PRåQp K\SRWp]\�

�� =SUDFRYiQt MH L]RORYDQp D QH]iYLVOp� Y SĜtSDGČ NRQIOLNWX EXGRX OLGp VFKRSQL SRWODþLW QHVRXYLVHMtFt VLJQiO�

7R E\ MLP PRKOD XPRåĖRYDW DQDWRPLFNi RGGČOHQt REODVWt PR]NX� NWHUp LQIRUPDFH ] UĤ]QêFK þiVWt ]RUQpKR

SROH ]SUDFRYiYDMt� SĜtSDGQČ OLGVNi VFKRSQRVW UR]GČOLW YL]XiOQt SR]RUQRVW GR QČNROLND RGOLãQêFK PtVW ]RU�

QpKR SROH �)UDQFRQHUL HW DO�� ������ , VWUDWHJLFNp UR]KRGQXWt� ]GD VH OLGp UR]KRGQRX VSROpKDW QD GHWDLO\

QHER FHONRYp SDUDPHWU\� PĤåH SRPRFL L]RORYDW RED LQIRUPDþQt NDQiO\�

�� =SUDFRYiQt MH DXWRPDWLFNp V SULRULWRX SUR MHGHQ NDQiO� SRGREQČ MDNR WR YLGtPH X 6WURRSRYD HIHNWX� 9 WRP

SĜtSDGČ E\FKRP þHNDOL� åH UR]KRGRYiQt R SULRULWQtP NDQiOX QHEXGH RYOLYQČQR REVDKHP GUXKpKR� DOH QH

QDRSDN� 1DSĜ� K\SRWp]D UR]ãLĜXMtFt VH SR]RUQRVWL �]RRP�RXW K\SRWKHVLV� /DUVRQ HW DO�� ����� SĜHGSRNOiGi�

åH SĜL U\FKOpP ]SUDFRYiQt REUD]X GRVWDQH SULRULWX VWĜHG ]RUQpKR SROH� 1DSURWL WRPX SĜHGVWDYD� åH YL]XiOQt

]SUDFRYiQt ]DþtQi KUXEêPL REVDK\ D SRVWXSXMH N GHWDLOĤP �FRDUVH�WR�ILQH UHFRJQLWLRQ� H�J�� 1DYRQ� �����

6FK\QV 	 2OLYD� ������ E\ SĜHGSRYtGDOD� åH LQIRUPDFH ] SHULIHULH E\ PRKO\ EêW GRVWXSQp GĜtYH�

�� =SUDFRYiQt MH VRXþDVQp D Y]iMHPQČ VH RYOLYĖXMH� Y SĜtSDGČ NRQIOLNWX XYLGtPH ]KRUãHQt X RERX NDQiOĤ�

SRGREQČ MDNR X VWXGLt V QHNRQVLVWHQWQt ILJXURX D SR]DGtP �'DYHQSRUW� ����� 'DYHQSRUW 	 3RWWHU� ������
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����� 0HWRGLFNê SĜtVWXS

=iNODGHP H[SHULPHQWX E\OD SUH]HQWDFH NRPELQRYDQêFK IRWRJUDILt� NWHUp VH VNOiGDMt ]H GYRX þiVWt� FHQWUiOQtKR

NUXKX D ãLURNpKR SUVWHQFH Y MHKR RNROt �YL] 2EU� ���D�� .DåGi þiVW REVDKRYDOD MLQRX IRWRJUDILL� ÒþDVWQtN E\O

YåG\ SĜHGHP XSR]RUQČQ� ]GD VH Pi VRXVWĜHGLW QD VWĜHG QHER RNROQt SUVWHQHF� $E\FKRP ]DPH]LOL WRPX� åH OLGp

QHEXGRX YČGČW� QD FR PDMt GiYDW SR]RU� FtO E\O YåG\ VWHMQê SUR GHOãt VNXSLQ\ ~ORK �PČQLO VH SR �� ~ORKiFK�� 9

NDåGp ~OR]H E\OR ~NROHP XUþLW� ]GD IRWRJUDILH Y FtORYp REODVWL ]Qi]RUĖXMH SĜtURGQt QHER OLGPL Y\WYRĜHQRX VFpQX�

9 RERX SĜtSDGHFK PRKO\ IRWRJUDILH ]DFK\FRYDW UĤ]Qp NDWHJRULH VFpQ �SĜtURGQt VFpQ\ ]DKUQRYDO\ KRU\� OHV� SOiåH�

SRXãWČ QHER ĜHNX� OLGPL Y\WYRĜHQp VFpQ\ GRP\� ED]pQ\� WUåLãWČ� XOLFH D QiGUDåt�� )RWRJUDILH E\O\ þHUQREtOp� DE\

VH QHGDOR VSROpKDW QD W\SLFNp EDUY\ �2OLYD 	 6FK\QV� ������

2EUi]HN ���� 8Ni]ND SRGQČWĤ� �D� .RPSR]LWQt IRWRJUDILH SRXåtYDQi SĜL H[SHULPHQWX �/XNDYVNê� ������ �E�

)RWRJUDILH ]DFK\FXMtFt SRX]H VWĜHG D SHULIHULL� SRXåtYDQp Y SLORWQt VWXGLL� 3RGREQp IRWRJUDILH E\O\ SRXåtYDQp Y

SĜHGFKR]tFK VWXGLtFK �/DUVRQ HW DO�� ����� /DUVRQ 	 /RVFKN\� ������

9HOLNRVW IRWRJUDILt Y\FKi]HOD ] SĜHGFKR]tFK VWXGLt �/DUVRQ HW DO�� ����� /DUVRQ 	 /RVFKN\� ������ NWHUp VH ]D�

EêYDO\ VFKRSQRVWt OLGt XUþLW SRYDKX VFpQ\ ]H VWĜHGX D SHULIHULH ]RUQpKR SROH� 2EČ REODVWL SĜLVStYDMt N UR]SR]QiQt

YODVWQtP ]SĤVREHP� 6LJQiO\ ]H VWĜHGX MVRX RVWĜHMãt� ]DFK\FXMt YtFH GHWDLOĤ D XPRåĖXMt OHSãt LGHQWLILNDFL REMHNWĤ�

NWHUp PRKRX EêW SUR UR]SR]QiQt GĤOHåLWp �2OLYD 	 6FK\QV� ������ /LGp WDN QDSĜtNODG PRKRX VQi]H SR]QDW OLGPL

Y\WYRĜHQRX VFpQX SRGOH SĜtWRPQRVWL DXW� 6LJQiO ] SHULIHUQtKR YLGČQt QHREVDKXMH WDNRYp GHWDLO\� DOH MH ]SUDFR�

YiYiQ SRPČUQČ U\FKOH D REVDKXMH GRVWDWHþQp LQIRUPDFH SUR UR]SR]QiYiQt VFpQ �JLVW� 7RUUDOED 	 2OLYD� ������

/DUVRQ D /RVFKN\ ������ KOHGDOL� Y MDNpP SRPČUX PXVt EêW VWĜHG D RNROt� DE\ OLGp E\OL SĜL UR]SR]QiYiQt REVDKX

VWHMQČ ~VSČãQt� 9 SR]GČMãt VWXGLL �/DUVRQ HW DO�� ����� PDQLSXORYDOL GREX SUH]HQWDFH D WHVWRYDOL� NWHUê REVDK MH

]SUDFRYiQ GĜtYH� 7R MH YHGOR N IRUPXODFL K\SRWp]\ R UR]ãLĜXMtFt VH SR]RUQRVWL �]RRP�RXW K\SRWKHVLV��

-H GREUp SĜHGHVODW� åH SRXåLWp IRWRJUDILH E\O\ Y\EUiQ\ WDN� DE\ MHMLFK NODVLILNDFH QHE\OD UR]SRUXSOQi� 3RNXG

E\ OLGp PČOL GRVWDWHN þDVX� QD ]DĜD]HQt IRWRJUDILt E\ VH VKRGOL� $E\ E\OR PRåQp ]MLVWLW� MDN ~VSČãQČ ]SUDFRYiQt

SUREtKi Y MHGQRWOLYêFK SRGPtQNiFK� ~ORKD E\OD ]WtåHQi QHGRVWDWNHP þDVX� )RWRJUDILH E\OD ]REUD]HQD MHQ QD

RNDPåLN ���� PV� D Y]iSČWt QDKUD]HQD YKRGQČ ]YROHQRX PDVNRX�� =HMPpQD SĜL UR]KRGRYiQt R REVDKX SHULIHUQt

þiVWL MH SĜLUR]HQp� åH E\ WDP OLGp PČOL WHQGHQFL SĜHVXQRXW SRKOHG� 3URWR E\OR QD ]DþiWNX NDåGp ~ORK\ NRQWUROR�
�0DVN\ VH Y\WYiĜt WDN� DE\ ]DFKRYDO\ QČNWHUp ]iNODGQt VSHNWUiOQt FKDUDNWHULVWLN\ SĤYRGQt IRWRJUDILH� DOH QHREVDKRYDO\ åiGQp UR]SR]QD�

WHOQp LQIRUPDFH �/RVFKN\ HW DO�� ����� 3RUWLOOD 	 6LPRQFHOOL� ������
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YiQR SRPRFt H\H�WUDFNHUX� ]GD VH OLGp VNXWHþQČ GtYDMt GR VWĜHGX IRWRJUDILH� .UiWNi GRED SUH]HQWDFH RGSRYtGi

SĜLEOLåQČ GREČ MHGQp IL[DFH� D SURWR Y SUĤEČKX SUH]HQWDFH MLå OLGp QHVWtKDMt SĜHVXQRXW VYĤM SRKOHG QD RNUDM�

����� 9êVOHGN\

2EVDKHP VWXGLH MVRX GYD H[SHULPHQW\� 9 RERX H[SHULPHQWHFK VH VOHGXMH ~VSČãQRVW UR]SR]QiQt Y ]iYLVORVWL QD

GYRX NOtþRYêFK IDNWRUHFK ��î� GHVLJQ�� 3UYQtP IDNWRUHP MH PtVWR ]DPČĜHQt SR]RUQRVWL� WHG\ ]GD VH PČO ~þDVW�

QtN ]DPČĜLW QD UR]SR]QiQt FHQWUiOQt QHER SHULIHUQt þiVWL REUD]X� 'UXKêP IDNWRUHP MH SĜtWRPQRVW NRQIOLNWX PH]L

REVDK\ RERX SUH]HQWRYDQêFK þiVWt� MLQêPL VORY\ ]GD REČ SDWĜLO\ GR VWHMQp NDWHJRULH �SĜtURGQt�OLGPL Y\WYRĜHQi

VFpQD� QHER QH� 'UXKê H[SHULPHQW MHãWČ SĜLGiYDO WĜHWt IDNWRU� þDV QD ]SUDFRYiQt� &tOHP E\OR ]MLVWLW� ]GD VH Yê�

VOHGN\ PČQt Y ]iYLVORVWL QD PQRåVWYt þDVX� NWHUp EXGH PtW ~þDVWQtN N UR]SR]QiQt REUD]X��

2ED H[SHULPHQW\ SĜLQHVO\ SRGREQp YêVOHGN\� =DSUYp� OLGp E\OL ~VSČãQČMãt SĜL UR]SR]QiYiQt FHQWUiOQt þiVWL� =D�

GUXKp� SĜtWRPQRVW NRQIOLNWX ]KRUãRYDOD YêNRQ SUR REČ þiVWL� FHQWUiOQt L SHULIHUQt� 7R MH NOtþRYê YêVOHGHN� SURWRåH

MH Y UR]SRUX V SĜHGSRNODG\ ]RRP�RXW K\SRWp]\� 3RNXG VH YUiWtPH N K\SRWp]iP SRSVDQêP YêãH� WDN WHQWR Yê�

VOHGHN SRGSRUXMH SĜHGVWDYX R VRXþDVQpP D Y]iMHPQČ VH RYOLYĖXMtFtP ]SUDFRYiQt VOHGRYDQêFK L QHVOHGRYDQêFK

þiVWt REUD]X� , NG\å E\OR ]SUDFRYiQt REVDKX FHQWUiOQt þiVWL ~VSČãQČMãt� QHMHGQi VH R SULRULWQt ]SUDFRYiQt �MDNR

X 6WURRSRYD HIHNWX�� SURWRåH NRQIOLNWQt VLJQiO\ ] SHULIpULH� QD NWHUp VH ~þDVWQtFL QHPČOL VRXVWĜHGLW� ]KRUãRYDO\

YêNRQ�

7HRUHWLFN\ E\ E\OR PRåQp� åH E\ VH SULRULWQt ]SUDFRYiQt FHQWUiOQtKR VLJQiOX SURMHYRYDOR SRX]H Y SRþiWHþQtFK

Ii]tFK D SĜL ���PV MLå QHQDFKi]tPH UR]GtO� 7HG\ VORY\ ]RRP�RXW K\SRWp]\� åH VH SR]RUQRVW UR]ãLĜXMH ] SĤYRGQtKR

FHQWUiOQtKR ]DPČĜHQt D Y GDQpP RNDPåLNX MLå SRNUêYi FHORX REODVW V REČPD SRGQČW\� ([SHULPHQW � YãDN XNi]DO�

åH SHULIHUQt VLJQiO RYOLYĖXMH ]DPČĜHQp ]SUDFRYiQt FHQWUiOQtKR VLJQiOX MLå SĜL YHOPL NUiWNp SUH]HQWDFL ��� PV��

7HQWR YOLY SRGQČWĤ� NWHUp PČO\ EêW LJQRURYiQ\� PĤåHPH YLGČW L Y G\QDPLFNêFK ~ORKiFK V UR]GČOHQRX SR]RUQRVWt�

9 MHGQp SĜHGFKR]t VWXGLL �'ČFKWČUHQNR 	 /XNDYVNê� ����� MVPH SRURYQiYDOL SRPRFt VWURMRYpKR XþHQt� NWHUp

~GDMH R REMHNWHFK YHGRX N QHMSĜHVQČMãtPX SĜHGYtGiQt RþQtFK SRK\EĤ SĜL 027� 3ĜHGYtGiQt RþQtFK SRK\EĤ MH

UHODWLYQČ SĜHVQp� ��� SRNXG YtPH� NDP VH þORYČN GtYDO SĜL SĜHGFKR]t SUH]HQWDFL WpWR ~ORK\ �~ORKD MH RSDNRYiQD��

QHER ��� SRNXG YtPH� NDP VH GtYDOL Y SĜHGFKR]tP RNDPåLNX YLGHD �SRKOHG VH YČWãLQRX SĜL 027 SRVXQXMH

VSRMLWČ�� 3RNXG W\WR LQIRUPDFH QHPiPH� MVPH RGNi]iQL SRX]H QD JHRPHWULFNp LQIRUPDFH R SROR]H D Y]iMHPQêFK

Y]GiOHQRVWHFK MHGQRWOLYêFK REMHNWĤ� WHG\ FtOĤ D GLVWUDNWRUĤ� 9ČWãLQD WHRULt SĜHGSRNOiGi� åH OLGp VOHGXMt FtOH D

]PČQ\ X GLVWUDNWRUĤ PDMt PDOê YOLY� L NG\å H[SHULPHQWiOQt GDWD XND]XMt� åH FKDUDNWHULVWLN\ GLVWUDNWRUĤ YOLY PDMt�

1DSĜtNODG YêNRQ OLGt MH OHSãt� SRNXG VH 027 ~ORKD ]RSDNXMH FHOi RSURWL VLWXDFL� NG\ VH RSDNXMH SRX]H SRK\E

FtOĤ �2JDZD HW DO�� ������ 3URPČQOLYi U\FKORVW REMHNWĤ þLQt ~ORKX REWtåQČMãt L Y VLWXDFtFK� NG\ WDNWR PČQtPH

SRX]H U\FKORVWL GLVWUDNWRUĤ �0H\HUKRII HW DO�� ������ /LGp SRORKX GLVWUDNWRUĤ þiVWHþQČ UHSUH]HQWXMt �$OYDUH] 	

2OLYD� ����� D QiKOp ]PČQ\ SRORK\ GLVWUDNWRUĤ ]KRUãXMt YêNRQ Y ~OR]H� L NG\å MVRX ]DFKRYiQ\ Y]GiOHQRVWL N

FtOĤP �0H\HUKRII HW DO�� ������

1DãH VURYQiQt XNi]DOR� åH QHMSĜHVQČMãt SUHGLNFH VNXWHþQČ GRVDKXMt PRGHO\� NWHUp ]RKOHGĖXMt SRORKX GLVWUDNWRUĤ�

= WHRUHWLFNêFK PRGHOĤ E\OD QHMSĜHVQČMãt DQWL�FURZGLQJ VWUDWHJLH �/XNDYVNê� ������ NWHUi SĜHGSRNOiGi� åH YiKX
�9 ([SHULPHQWX � YLGČOL ~þDVWQtFL IRWRJUDILH SR GREX ��� PV� 9 ([SHULPHQWX � E\O ]NRXPiQ YOLY NUDWãt L GHOãt GRE\ ���� ��� D ��� PV��
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MHGQRWOLYêP FtOĤP SĜLVX]XMHPH SRGOH MHMLFK EOt]NRVWL N GDOãtP REMHNWĤP� = HPSLULFNêFK PRGHOĤ ]DORåHQêFK QD

VWURMRYpP XþHQt� PČO\ YêKRGX PRGHO\� NWHUp ]QDO\ SRORKX YãHFK REMHNWĤ� ]HMPpQD SDN L PRGHO� NWHUê SUDFR�

YDO VH Y]GiOHQRVWPL PH]L FtOL D GLVWUDNWRU\� -DN MLå E\OR ]PtQČQR� SUREOpPHP GDOãtKR YêYRMH WHRULt 027 MVRX

YHOPL SRGREQp SUHGLNFH VWiYDMtFtFK WHRULt� 1DãH VWXGLH �'ČFKWČUHQNR 	 /XNDYVNê� ����� MH FHQQi Y WRP� åH XND�

]XMH� åH SRPRFt VWURMRYpKR XþHQt PĤåHPH SRURYQiYDW� NWHUp LQIRUPDFH MVRX SUR ]SUDFRYiQt GĤOHåLWp D SRPiKDMt

UHSOLNRYDW OLGVNp FKRYiQt� D NWHUp QH� %XGRXFt WHRULH SR]RUQRVWL SĜL 027 E\ PČO\ XYDåRYDW QHMHQ ]DPČĜHQt D

GLVWULEXFL SR]RUQRVWL QD VOHGRYDQp FtOH� DOH WDNp LQKLELþQt YODVWQRVWL SR]RUQRVWL D MDN V QLPL SRWODþXMHPH UXãLYp

YOLY\ EČKHP ~ORK\� 3RGREQp ~YDK\ MLå YLGtPH Y QRYêFK WHRULtFK MDNR MH LQWHUIHUHQþQt WHRULH �)UDQFRQHUL HW DO��

������
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6KUQXWt PHWRGRORJLFNpKR SĜtQRVX

6RXþDVQp VOHGRYiQt UĤ]QêFK REMHNWĤ Y QDãHP RNROt MH þDVWê ~NRO� NWHUê QDãH P\VO ĜHãt� ýW\ĜL GLVNXWRYDQp VWX�

GLH V\VWHPDWLFN\ ]NRXPDO\�� MDN VH VOHGRYiQt REMHNWĤ SURMHYXMH QDYHQHN Y RþQtFK SRK\EHFK� 3ĜHVWRåH VRXþiVWt

VWXGLt MH L YODVWQt QiYUK PRGHOX �DQWLFURZGLQJ�� KODYQt SĜtQRV YLGtP Y PHWRGRORJLFNêFK DVSHNWHFK PDSRYiQt

IDNWRUĤ� NWHUp RþQt SRK\E\ RYOLYĖXMt� 3UiFH MVRX ]DKUQXW\ Y VRXþDVQêFK SĜHKOHGRYêFK VWXGLtFK R 027 �0H\HU�

KRII HW DO�� ����� L R RþQtFK SRK\EHFK EČKHP 027 �+\|Ql HW DO�� ������ 7DNp MVRX FLWRYiQ\ DXWRU\ QRYêFK

PRGHOĤ �8SDGK\D\XOD 	 )ORPEDXP� ����� D SRSLVRYDQp PHWRG\ MVRX GiO UR]YtMHQ\ �6DODV 	 /HYLQ� ������

&HONRYi ]MLãWČQt QDSĜtþ MHGQRWOLYêPL VWXGLHPL VKUQXML Y QiVOHGXMtFtFK ERGHFK�

�� 3RNXG GRNiåHPH QDMtW ~ORKX� NWHUi VH Gi VP\VOXSOQČ RSDNRYDW� MH PRåQp RGKDGQRXW PQRåVWYt ãXPX Y

QDãLFK RþQtFK SRK\EHFK� 9 SĜtSDGČ 0XOWLSOH 2EMHFW 7UDFNLQJ VLFH OLGp VYp RþQt SRK\E\ RSDNXMt� DOH MHQ

SĜLEOLåQČ �SUĤPČUQi RGFK\OND ������

�� =QDORVW PtU\ ãXPX QiP XPRåĖXMH RGKDGQRXW� NROLN YDULDELOLW\ GRNiåt Y\VYČWOLW VRXþDVQp PRGHO\ RþQtFK

SRK\EĤ D NROLN YDULDELOLW\ ]ĤVWiYi QHY\VYČWOHQR� 6RXþDVQp PRGHO\ Y\VYČWOXMt SĜLEOLåQČ �� � YDULDELOLW\�

SRNXG QHEXGHPH DVSLURYDW QD Y\VYČWOHQt LQWHULQGLYLGXiOQtFK UR]GtOĤ� 1D ~URYQL LQGLYLGXiOQtFK YêNRQĤ

Y\VYČWOXMt SĜLEOLåQČ �� � YDULDELOLW\�

�� 3ĜtWRPQRVW ãXPX Y PČĜHQt ]QDPHQi� åH SĜL VURYQiYiQt UĤ]QêFK H[SHULPHQWiOQtFK SRGPtQHN SRWĜHEXMHPH

SRPRFt VWDWLVWLFNêFK WHVWĤ Y\MiGĜLW� MDN VH OLãt PtUD ãXPX XYQLWĜ VWHMQp SRGPtQN\ D QDSĜtþ SRGPtQNDPL�

3ĜHVWRåH VH Gi N SUREOpPX SĜLVWXSRYDW UĤ]QêPL ]SĤVRE\� Y ]iYLVORVWL QD WRP� ]GD SRURYQiYiPH GYRMLFH

]i]QDPĤ QHER FHOp VNXSLQ\� YêVOHGN\ MVRX YHOPL SRGREQp�

�� 0HWRG\ MDNR 1RUPDOL]HG 6FDQSDWK 6DOLHQF\ QHER &RUUHODWLRQ 'LVWDQFH XPRåĖXMt SĜHVQČMãt PČĜHQt RþQtFK

SRK\EĤ Y G\QDPLFNêFK ~ORKiFK� 2GSDGDMt SUREOpP\ V SRWĜHERX NDWHJRUL]DFHPtVW� QD NWHUp VH SR]RURYDWHO

GtYi�

�� 7ĜL VRXþDVQpPRGHO\ �WDUJHW FHQWURLG� REMHFW FHQWURLG� DQWLFURZGLQJ� MVRX YH VYêFK SĜHGSRYČGtFK SRGREQČ

~VSČãQp�
�3UiFH RGND]RYDOD L QD YêVOHGN\ GYRX QH]DKUQXWêFK SUDFt SXEOLNRYDQêFK Y ]DKUDQLþQtFK UHFHQ]RYDQêFK VERUQtFtFK �'HFKWHUHQNR 	

/XNDYVN\� ����� 'ČFKWČUHQNR 	 /XNDYVNê� ������

��
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�� ,QIRUPDFH R QHUHOHYDQWQtFK REMHNWHFK �GLVWUDNWRUHFK� MVRX SUR Y\VYČWOHQt RþQtFK SRK\EĤ GĤOHåLWp D ]OHS�

ãXMt SUHGLNFL SĜL VWURMRYpP XþHQt� =H ]PtQČQêFK WĜt PRGHOĤ SRX]H DQWLFURZGLQJ PRGHO SUDFXMH V SRORKRX

GLVWUDNWRUĤ D WDN VH MHYt SHUVSHNWLYQČMãt QHå ]EêYDMtFt PRGHO\�

�� /LGp QHGRNiåt SOQČ LJQRURYDW QHUHOHYDQWQt SRGQČW\� , NG\å YtPH� åH REUD] QD SHULIHULL QHEXGH SRGVWDWQê�

EXGH UXãLW QDãH UR]KRGRYiQt R FHQWUiOQČ XPtVWČQpP SRGQČWX� D WR Xå L Y UDQêFK Ii]tFK ]SUDFRYiQt�

�� 9 G\QDPLFNp ~OR]H MH WĜHED ]YDåRYDW� ]GD RþQt SRK\E\ VRXYLVt V DNWXiOQtP VWDYHP SURVWĜHGt D ]GD E\

QHE\OR OHSãt MH Y\VYČWORYDW SĜHGFKR]tPL þL EXGRXFtPL SR]RURYiQtPL� 1DãH SR]RURYiQt XNi]DOD� åH Y SĜt�

SDGČ 027 VH RþQt SRK\E\ ]D REVDKHP VFpQ\ RSRåćXMt DVL R ��� PV� 8 MHGQRWOLYêFK OLGt H[LVWXMt Y PtĜH

]SRåGČQt GUREQp UR]GtO\� DOH X YãHFK VH MHGQi R ]SRåGČQt DOHVSRĖ R �� PV�

�� =SRåGČQt RþQtFK SRK\EĤ RSURWL REVDKX VFpQ\ O]H SURGORXåLW ]WtåHQtP SUHGLNFH SRK\EX� DOH NH ]NUiFHQt

SĜL GREUêFK SRGPtQNiFK QHGRFKi]t� $QL YtFH NRJQLWLYQt NDSDFLW\ GtN\ VOHGRYiQt PHQãtKR SRþWX REMHNWĤ�

DQL OpSH SĜHGYtGDWHOQê SRK\E QHPi YOLY�

-HGQRWOLYp SUiFH VH SĜHYiåQČ ]DEêYDMt PRGHORYRX VLWXDFt 0XOWLSOH 2EMHFW 7UDFNLQJ� 3UR GDOãt WHRUHWLFNê UR]YRM

SRYDåXML ]D YKRGQp VH ]DPČĜLW QD UR]ãtĜHQt WRKRWR PRGHOX VPČUHP N GDOãtP NRJQLWLYQtP IXQNFtP D ]NRXPDW

SRGUREQČML SRGtO YQtPiQt D SUDFRYQt SDPČWL� 9 WRPWR PRGHOX SĜHGSRNOiGiPH� åH QHQt SUREOpP REMHNW\ UR]H]QDW

RG VHEH QHER RSURWL SR]DGt� 9 UHiOQêFK VLWXDFtFK DOH REMHNW\ PRKRX EêW UĤ]QČ SDWUQp� D WDN DQDOê]D QDãLFK

VFKRSQRVWt VOHGRYDW REMHNW\ QDY]GRU\ YL]XiOQtPX ãXPX E\ E\OD SĜtQRVQi QDSĜtNODG SUR WHVWRYiQtP NDPXIOiåH

D NRQWUDNDPXIOiåH� =DMtPDYp MVRX VLWXDFH� NG\ VL SRWĜHEXMHPH R REMHNWHFK SDPDWRYDW GDOãt LQIRUPDFH ² NWHUê

] PDVNRYDQêFK OXSLþĤ QHVH KOHGDQê SĜHGPČW QHER ] NWHUp VWUDQ\ þHNiPH� åH VH YUiWt REMHNW� NWHUê ]PL]HO ]D

RNUDMHP ]RUQpKR SROH� 9HONRX PH]HUX Y VRXþDVQpP Yê]NXPX YLGtP Y QHY\XåLWpP GLDJQRVWLFNpP SRWHQFLiOX

~ORK\� QD NWHUê E\FK VH FKWČO Y EXGRXFQX ]DPČĜLW�



.DSLWROD �

$SOLNRYDQp DQDOê]\ RþQtFK SRK\EĤ

+ODYQt SĜtQRV\ PHWRGRORJLFNp þiVWL E\O\ SUH]HQWRYiQ\ QD G\QDPLFNêFK ~ORKiFK MDNR MH 027� 7\WR PHWRG\

UR]ãLĜXMtFt PRåQRVWL� FR VH PĤåHPH ] GDW R RþQtFK SRK\EHFK GR]YČGČW� 1DEt]t VH RWi]ND� ]GD D MDN NRQNUpWQČ

E\ VH W\WR PHWRG\ GDO\ Y\XåtW Y GDOãtFK Yê]NXPHFK� 5iG E\FK VH X WRKRWR SUREOpPX ]DVWDYLO D XNi]DO SRWHQFLiO

SĜHGVWDYHQêFK SRVWXSĤ�

=D WtPWR ~þHOHP MVHP Y\EUDO þW\ĜL DSOLNRYDQp VWXGLH� QD NWHUêFK MVHP VH SRGtOHO D NWHUp PHWRGX VOHGRYiQt RþQtFK

SRK\EĤ SRXåtYDMt� 1HMHGQi VH R PHWRGRORJLFNp VWXGLH ² MHGQRWOLYp VWXGLH ĜHãt RGERUQp RWi]N\ ] SHGDJRJLFNp

SV\FKRORJLH QHER SUREOHPDWLNX YQtPiQt XPČQt� -HGQRWOLYp VWXGLH VWUXþQČ SĜHGVWDYtP NYĤOL NRQWH[WX� DOH KODYQČ

VH ]DPČĜtP QD WR� MDN VWXGLH Y\XåtYDOD VOHGRYiQt RþQtFK SRK\EĤ D MDN E\ QRYp SĜtVWXS\ PRKO\ SRPRFL� 1HPi VH

MHGQDW R NULWLNX MHGQRWOLYêFK VWXGLt ² W\WR VWXGLH SRXåtYDMt Y VRXþDVQp SUD[L REY\NOp SRVWXS\ D MHMLFK SXEOLNDFH

VYČGþt R WRP� åH VYp ]iYČU\ ]GĤYRGĖXMt SĜHVYČGþLYČ� &tOHP MH XSR]RUQLW QD RPH]HQt REY\NOêFK SRVWXSĤ D QD

PRåQRVWL� MDN XSUDYRYDW GHVLJQ VWXGLt� DE\ E\OR PRåQp ]tVNDW GDOãt LQIRUPDFH D SĜHVYČGþLYČMãt GRNODG\ SUR

Yê]NXPQp RWi]N\�

-HGQRWOLYp VWXGLH VH OLãt YH VYpP H[SHULPHQWiOQtP GHVLJQX� 1ČNWHUp SRURYQiYDMt� MDN VH OLãt RþQt SRK\E\ X UĤ]�

QêFK GUXKĤ SRGQČWĤ V WtP� åH ~þDVWQtFL YåG\ YLGČOL EXć MHQ MHGHQ GUXK �6WiUNRYi HW DO�� ����� D QHER YãHFKQ\

GUXK\ �$GiPHN HW DO�� ����� .HVQHU HW DO�� ������ -LQGH MVRX SUH]HQWRYDQp SRGQČW\ Y SRGVWDWČ VWHMQp D OLãt VH MHQ

]YêUD]QČQtP QČNWHUêFK SUYNĤ� NWHUp MVRX SUR KODYQt ~ORKX LUHOHYDQWQt �*U\JDURYi HW DO�� ������ 9 QHSRVOHGQt

ĜDGČ MVPH ]NRXPDOL L PH]LOLGVNp UR]GtO\� NG\ VWHMQp SRGQČW\ SURKOtåHO\ UĤ]Qp VNXSLQ\ ~þDVWQtNĤ �$GiPHN HW

DO�� ������

��� 9OLY SRGRE\ VWXGLMQtFK PDWHULiOĤ QD HIHNWLYLWX XþHQt

3UYQt SĜHGVWDYHQi VWXGLH �6WiUNRYi HW DO�� ����� VH ]DEêYDOD RWi]NRX� MDN SRGRED VWXGLMQtFK PDWHULiOĤ RYOLY�

ĖXMH SURFHV D HIHNWLYLWX XþHQt� 3ĜL SĜtSUDYČ VWXGLMQtFK PDWHULiOĤ MH FtOHP DXWRUĤ QHMHQ SĜHKOHGQČ VWUXNWXURYDW

LQIRUPDFH� DOH WDNp VWXGHQWD ]DXMPRXW D PRWLYRYDW N XþHQt� .RJQLWLYQt DVSHNW\ SĜtSUDY\ PDWHULiOĤ MVRX MLå GHOãt

GREX VWXGRYiQ\ D MVRX IRUPXORYiQD NRQNUpWQt GRSRUXþHQt �QDSĜ� 0D\HU� ������ 3UR HPRþQt D PRWLYDþQt DVSHNW\

��
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SĜtSUDY\ ]DWtP GHWDLOQt D RYČĜHQi GRSRUXþHQt FK\Et� -HGQRX ] PRåQRVWt� MDN PDWHULiO\ RåLYLW� MH DQWURSRPRUIL�

]DFH JUDILFNêFK SUYNĤ� .RQNUpWQČ VL WR PĤåHPH SĜHGVWDYLW MDNR SĜLGiQt Rþt þL UXNRX MHGQRWOLYêP SUYNĤP� DE\

YtFH SĤVRELO\ MDNR DNWpĜL D NRPXQLNRYDO\ G\QDPLNX SRSLVRYDQpKR SURFHVX �QDSĜ� X YLUX ]iPČU ]D~WRþLW��

9 SRSLVRYDQp VWXGLL ~þDVWQtFL PČOL ]D ~NRO YODVWQtP WHPSHP SURVWXGRYDW SĜLEOLåQČ �� VQtPNĤ V REUi]N\ D WH[WR�

YêPL NRPHQWiĜL� NWHUp Y\VYČWORYDO\ SUĤEČK QiND]\ EXĖN\ YLUHP FKĜLSN\� 0DWHULiO\ E\O\ SĜLSUDYHQ\ Y QČNROLND

YHU]tFK� NWHUp VH OLãLO\ PtURX DQWURSRPRUIL]DFH D WDNp SRXåLWtP EDUHY� %\OR VOHGRYiQR� NROLN VL ~þDVWQtFL ]DSD�

PDWXMt D MDN KRGQRWt VYRML QiODGX EČKHP XþHEQt VLWXDFH� 6OHGRYiQtP RþQtFK SRK\EĤ MVPH WHVWRYDOL� MDN DQWURSR�

PRUIL]DFH RYOLYQt GLVWULEXFL SR]RUQRVWL EČKHP XþHQt� 3RSLVRYDQi VWXGLH þHUSi ] SĜHGFKR]tKR Yê]NXPX �0D\HU

	 (VWUHOOD� ������ DOH Yê]QDPQČ MHM UR]ãLĜXMH� SRXåtYi H\H�WUDFNHU� QH]iYLVOH PDQLSXOXMH SĜtWRPQRVW EDUHY D

]NRXPi YêVOHGN\ XþHQt Y GHOãtP þDVRYpP RGVWXSX�

6DPRVWDWQêP PHWRGRORJLFNêP SUREOpPHP� NWHUê VH VOHGRYiQtP RþQtFK SRK\EĤ VRXYLVt� E\O\ QHJDWLYQt HPRFH

�]HMP� QHUYR]LWD ] SĜtWRPQRVWL H\H�WUDFNHUX� ]PLĖRYDQp ~þDVWQtN\ SLORWQt VWXGLH �%URP HW DO�� ������ 3URWRåH

SRGREQp SRFLW\ E\ PRKO\ NRQWDPLQRYDW SRFLW\ VSRMHQp V DQWURSRPRUIL]DFt� E\O H\H�WUDFNHU SRXåtYiQ MHQ Y

SRORYLQČ PČĜHQt� 7R XPRåĖRYDOR VURYQiQt D Y KODYQt VWXGLL MLå WDWR QHUYR]LWD QHE\OD UHSOLNRYiQD�

3ĜL PČĜHQt RþQtFK SRK\EĤ MVPH VL GHILQRYDOL REODVWL ]iMPX �$2,�� 1D ]iNODGQt ~URYQL VH MHGQDOR R KODYQt JUD�

ILFNp SUYN\ QD VWXGRYDQêFK REUi]FtFK �EXĖND� YLUXV� SROH V WH[W\� ãLSN\�� 3RURYQiYDOL MVPH� NROLN þDVX SRKOHG

~þDVWQtNĤ VPČĜRYDO GR MHGQRWOLYêFK REODVWt� 1D REHFQČMãt ~URYQL MVPH VL REMHNW\ UR]GČOLOL QD JUDILFNp D WH[WRYp

SUYN\ D SRURYQiYDOL GREX VWUiYHQRX MHMLFK VWXGLHP� 9 DQDOê]H MVPH VH WDNp ]DPČĜLOL QD SUYQt � YWHĜLQ\ SUH�

]HQWDFH NDåGpKR VQtPNX� DE\FKRP ]DFK\WLOL� MDNp SUYN\ SĜLWiKQRX SR]RUQRVW MDNR SUYQt� 9êVOHGN\ XNi]DO\� åH

DQWURSRPRUIL]RYDQp REUi]N\ SĜLWiKQRX YtFH SR]RUQRVWL Y SUYQtFK YWHĜLQiFK RSURWL NRQWURORQtP REUi]NĤP� DOH

EČKHP FHOp GRE\ VWXGLD MLå WHQWR UR]GtO QHQt SDWUQê� &HONRYČ ~þDVWQtFL VWUiYLOL SĜLEOLåQČ �î YtF þDVX VWXGLHP

WH[WĤ RSURWL SURKOtåHQt JUDILFNêFK SUYNĤ�

([SHULPHQW Y VRXþDVQp SRGREČ GREĜH RGUiåt SĜLUR]HQp SRGPtQN\ SĜL XþHQt� ~þDVWQtFL SRVWXSXMt YODVWQtP WHP�

SHP D PDMt VUR]XPLWHOQČ ]DGDQê ~NRO� $QDOê]D SĜHV $2, MH VQDGQR LQWHUSUHWRYDWHOQi� DOH SĜLQiãt WDNp XUþLWi

RPH]HQt� 7tP KODYQt MH SRWĜHED MHGQR]QDþQpKR ]DĜD]HQt� 3UR NDåGp PtVWR QD REUD]RYFH MH SRWĜHED MHGQR]QDþQČ

UR]KRGQRXW� GR NWHUp $2, SDWĜt� 3ĜL þWHQt WH[WX VH Gi SĜHGSRNOiGDW� åH OLGp EXGRX IL[RYDW SRKOHG Y EOt]NRVWL

MHGQRWOLYêFK VORY� 8 REUi]NĤ DOH QHQt MDVQp� ]GD þORYČN SRWĜHEXMH LQIRUPDFH WDN SĜHVQp QHER ]GD SRKOHG GR

EOt]NRVWL SUYNĤ þL PH]L QČ MH GRVWDWHþQê� 7DNRYp SRKOHG\ SDN DOH EXGH REWtåQČ ]DĜD]RYDW� =GH E\ PRKOD SRPRFL

VSRMLWi KRGQRFHQt SRGREQRVWL RþQtFK SRK\EĤ �SRPRFt 166 QHER NRUHODFt�� NWHUi E\OD SRSViQD YêãH�

%\OR E\ WDN PRåQp VRXKUQQČ SRURYQDW SRGREQRVW RþQtFK SRK\EĤ ~þDVWQtNĤ V DQWURSRPRUIL]RYDQêPL SRGQČW\

RSURWL VNXSLQČ V NRQWUROQtPL SRGQČW\� 7DWR SRGREQRVW E\ VH GDOD WHVWRYDW VRXKUQQČ D QHER SUR MHGQRWOLYp ~þDVW�

QtN\ VH ]RKOHGQČQtP SĜLUR]HQp YDULDELOLW\ GDW� MDN MVPH QDYUKRYDOL Y MHGQp ] SĜHGFKR]tFK VWXGLt �'ČFKWČUHQNR

HW DO�� ������

8UþLWRX NRPSOLNDFt E\ E\OD SURPČQOLYi GpOND SUH]HQWDFH VQtPNĤ� SURWRåH NDåGê ~þDVWQtN SRVWXSRYDO UĤ]QRX

U\FKORVWt� 7R MH ĜHãLWHOQê SUREOpP� MHGQRX ] PRåQRVWt MH FKiSDW GDWD VWDWLFN\ D VORXþLW ~GDMH R IL[DFtFK ] FHOpKR

VQtPNX� 3RGREQêP ]SĤVREHP RVWDWQČ SUDFXMH L SRXåLWi DQDOê]D $2,� 3RURYQiYiQt SRPRFt 166 VLFH XPRåĖXMH

VURYQiQt Y þDVH �'RUU HW DO�� ����� /XNDYVNê� ������ DOH MH PRåQp MHM SRXåtYDW L SUR VWDWLFNp VFpQ\ �3HWHUV HW DO��
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([SHULPHQW E\ E\OR ]DMtPDYp UR]ãtĜLW R G\QDPLFNRX VWUiQNX D PtVWR VWDWLFNêFK VQtPNĤ SUH]HQWRYDW YLGHD þL

NRPHQWRYDQp DQLPDFH� 7DNRYi ~SUDYD E\ E\OD WDNp HNRORJLFN\ YDOLGQt �YLGHD MVRX þDVWê YêXNRYê PDWHULiO� D

VRXþDVQČ E\ ĜHãLOD SUREOpP SURPČQOLYp GpON\ SUH]HQWDFt� %\OR E\ SDN PRåQp VOHGRYDW� MDN VH OLãt GLVWULEXFH

SR]RUQRVWL Y XUþLWê PRPHQW QHER Y ]iYLVORVWL QD SUiYČ VO\ãHQp LQIRUPDFL� 3RXåLWi DQDOê]D SĜHV $2, E\ E\OD SUR

W\WR ~þHO\ REWtåQČ SRXåLWHOQi UHVS� SĜtOLã SUDFQi� SURWRåH MHGQRWOLYp REODVWL E\ QHVWDþLOR SRSVDW MHGQRX SUR FHOê

VQtPHN� DOH L MHMLFK SRK\E� 1DRSDN VSRMLWi KRGQRFHQt SR]RUQRVWL E\ E\OR PRåQp SRXåtYDW SĜtPR EH] GDOãtFK

SĜtSUDY SRGREQČ MDNR Y ~ORKiFK 027�

��� 6PČU SRKOHGX SRUWUpWRYDQêFK RVRE

9 GUXKp VWXGLL �.HVQHU HW DO�� ����� MVPH VH ]DEêYDOL RWi]NRX� MDNê YOLY QD GLYiND Pi VPČU SRKOHGX SRUWUpWRYD�

QêFK RVRE QD SURKOtåHQêFK REUD]HFK� 6WXGLH PČOD GYČ þiVWL� Y SUYQt MVPH VOHGRYDOL PR]NRYRX DNWLYLWX SRPRFt

I05,� Y GUXKp MVPH VDPRVWDWQČ PČĜLOL RþQt SRK\E\� %ČKHP H[SHULPHQWX E\O\ SUH]HQWRYiQ\ SRUWUpW\ ] UĤ]QêFK

þDVRYêFK REGREt RG UHQHVDQFH SR VRXþDVQRVW� -HGQDOR VH R YHOPL UR]PDQLWp REUD]\� DOH DOHVSRĖ SUR ]iNODGQt

VWDQGDUGL]DFL VW\OX E\O\ RG NDåGpKR DXWRUD ]DĜD]HQ\ GYD REUD]\� QD MHGQRP VH SRUWUpWRYDQi RVRED GtYDOD QD GL�

YiND� QD GUXKpP MLQêP VPČUHP �GLUHFW�DYHUWHG JD]H�� &tOHP H\H�WUDFNLQJRYp þiVWL VWXGLH E\OR ]MLVWLW� ]GD SĜtPê

SRKOHG SRYHGH X GLYiNĤ N YČWãtPX ]iMPX R REODVW Rþt SRUWUpQRYDQp RVRE\�

ÒþDVWQtFL E\O\ SRåiGiQL� DE\ VL SRUWUpW\ ÄSURKOtåHOL MDNR Y JDOHULL³� 3RUWUpW\ E\O\ SUH]HQWRYiQ\ QD PRQLWRUX SR�

þtWDþH D ~þDVWQtFL PČOL QD NDåGê SRUWUpW RPH]HQê þDV � YWHĜLQ� %ČKHP SĜtSUDY E\O\ SUR NDåGê SRUWUpW GHILQRYiQ\

� REODVWL ]iMPX �$2,�� REODVW Rþt� REODVW ~VW D ]EêYDMtFt þiVWL REOLþHMH� 8 NDåGp REODVWL MVPH VOHGRYDOL FHONRYRX

GREX IL[DFt� 9êVOHGN\ XNi]DO\� åH OLGp QHMþDVWČML VOHGXMt RþL SRUWUpWRYDQêFK RVRE �SĜLEOLåQČ �� � þDVX� D ~VWD

VOHGXMt PQRKHP PpQČ ����� ��� 3RNXG VH QD QČ SRUWUpWRYDQi RVRED GtYi� YČQXMt VOHGRYiQt MHMtFK Rþt MHãWČ YtFH

þDVX�

3RGREQČ MDNR Y SĜtSDGČ SĜHGFKR]t VWXGLH E\ E\OR PRåQp DSOLNRYDW VSRMLWi KRGQRFHQt SRGREQRVWL� DE\ VH RG�

VWUDQLOD QXWQRVW NDåGp PtVWR SRKOHGX MHGQR]QDþQČ ]DĜDGLW� -H WRWLå PRåQp� åH ]HMPpQD SĜL ]PHQãHQt SRUWUpWĤ

QD SORFKX PRQLWRUX OLGp QHSRWĜHEXMt FtOLW SRKOHG WDN SĜHVQČ GR UHODWLYQČ PDOêFK $2,� +ODYQt YêKRGD WRKRWR

SĜtVWXSX E\ VH XNi]DOD Y SĜtSDGČ� åH E\ NDåGê SRUWUpW H[LVWRYDO Y RERX YDULDQWiFK �MHGQD V SĜtPêP� GUXKi V RG�

YUiFHQêP SRKOHGHP�� 7R E\ Y\åDGRYDOR GLJLWiOQt PDQLSXODFL SĤYRGQtFK PDWHULiOĤ� FRå E\ QHPXVHOR RGSRYtGDW

FHONRYp NRPSR]LFL REUD]X D PRKOR Y\]QtW QHSĜLUR]HQČ� 9 SĜtSDGČ� åH E\ VH SRXåLO\ ~SOQČ QRYp SRUWUpW\� QDSĜ�

IRWRJUDILH� MDN MH L QDYUKRYiQR Y GLVNX]L þOiQNX� PRKOR E\ VH V WtP MLå SRþtWDW� 3RWRP E\ E\OR PRåQp SURYpVW

SĜtPp VURYQiQt YOLYX VPČUX SRKOHGX QD RþQt SRK\E\ GLYiND YþHWQČ þDVRYpKR VURYQiQt� NG\ N UR]GtOĤP GRFKi]t�

'DOãtP DVSHNWHP� NWHUê E\ PRKOR EêW ]DMtPDYp ]YiåLW� MH PtUD ãXPX Y GDWHFK� ÒþDVWQtFL GRVWiYDOL WRWLå SR�

PČUQČ REHFQRX LQVWUXNFL D ĜDGD MHMLFK RþQtFK SRK\EĤ QHPXVHOD VRXYLVHW V REVDKHP REUD]X D Y MLQêFK VLWXDFtFK

E\ WDNRYp RþQt SRK\E\ MLå QHRSDNRYDOL� 1D UR]GtO RG 027 E\ DVL QHE\OR YKRGQp PČĜLW PtUX ãXPX SRPRFt

RSDNRYDQp SUH]HQWDFH SRGQČWĤ VWHMQêP OLGHP� SURWRåH E\ VL SRUWUpW\ SDPDWRYDOL� $OH SUR RGKDG PtU\ ãXPX E\

PRKOR VORXåLW L VURYQiQt QDSĜtþ MHGQRWOLYêPL GLYiN\� = GDW E\ E\OR PRåQp ]MLVWLW� QD NWHUêP PtVWHFK SRKOHGX VH
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YČWãLQD OLGt VKRGQH D NWHUi PtVWD MVRX IL[RYiQD MHQ PDOêP PQRåVWYtP GLYiNĤ þL MHGQRWOLYFL� 'DOR E\ VH WDN QD�

SĜtNODG NYDQWLILNRYDW� MDN VH OLãt RþQt SRK\E\ NRQNUpWQtKR GLYiND RG SUĤPČUX� 7RWR VURYQiQt E\ VH GDOR SURYiGČW

QHMHQ Y SURVWRUX� DOH L Y þDVH� 'DOR E\ VH WDN QDSĜtNODG ]MLVWLW� åH YČWãLQD OLGt ]DþtQi SURKOtåHQt SRUWUpWX XUþLWêPL

PtVW\ D MLå VH N WČPWR PtVWĤP QHYUDFt �MHMLFK RSDNRYDQi QiYãWHYD Y SUĤEČKX SURKOtåHQt MH PiOR SUDYGČSRGREQi��

-LQi PtVWD QDRSDN PRKRX SĜLWDKRYDW SR]RUQRVW Y SUĤEČKX FHOp GRE\ SURKOtåHQt� 3RGREQi PČĜHQt E\ PRKOD EêW

SRGNODGHP SUR NYDOLWDWLYQt DQDOê]X REUD]Ĥ� NGH E\ VH GDOR KOHGDW� MDNp Yê]QDP\ þL XPČOHFNp WHFKQLN\ WDNWR

SĤVREt�

��� 9QtPiQt IRWRJUDILt Y NRQWH[WX

9H Yê]NXPQêFK VWXGLtFK MVRX YČWãLQRX IRWRJUDILH ]NRXPiQ\ L]RORYDQČ� )RWRJUDILH MVRX SUH]HQWRYiQ\ VDPR�

VWDWQČ D QHSĜHGSRNOiGi VH� åH E\ QD YêVOHGQê GRMHP ] DNWXiOQt IRWRJUDILH PČO\ SĜHGFKi]HMtFt IRWRJUDILH YOLY

�6FKXSS HW DO�� ������ 9 WLãWČQêFK L LQWHUQHWRYêFK PpGLtFK IRWRJUDILH VRXSHĜt R QDãL SR]RUQRVW D ] SUDNWLFNpKR

KOHGLVND MH ]DMtPDYČ YČGČW� MDNê YOLY Pi VRXþDVQp ]REUD]HQt UĤ]QêFK IRWRJUDILt� 0ĤåHPH VH QDSĜ� SWiW� ]GD

]YêUD]QČQtP QČNWHUêFK SUYNĤ SĜHYOiGQH FHONRYê SR]LWLYQt QHER QDRSDN QHJDWLYQt GRMHP�

3UiYČ WDNRYRX VLWXDFL MVPH VH VQDåLOL PRGHORYDW YH WĜHWt VWXGLL �*U\JDURYi HW DO�� ������ ÒþDVWQtFL VWXGLH VL

SURKOtåHOL REUD]RYNX REVDKXMtFt ãHVW HPRþQČ QDELWêFK IRWRJUDILt D GYČ WYiĜH� )RWRJUDILH E\O\ Y\EUiQ\ ] GDWDEi]H

,$36� NWHUi VH SUR Yê]NXP þDVWR SRXåtYi �/DQJ HW DO�� ����� D MHMtå VRXþiVWt MH L SUĤPČUQp KRGQRFHQt� MDN

SR]LWLYQČ�QHJDWLYQČ IRWRJUDILH QD SR]RURYDWHOH SĤVREt� = ãHVWL Y\EUDQêFK IRWRJUDILt Y NDåGp NRPSR]LFL E\O\ WĜL

QHJDWLYQt D WĜL SR]LWLYQt� .RPSR]LFH E\OD GRSURYi]HQD GYČPD REUD]\ WYiĜt �YåG\ MHGQD V UDGRVWQêP D MHGQD VH

VPXWQêP YêUD]HP�� 1D SURKOtåHQt NDåGp NRPSR]LFH PČOL ~þDVWQtFL � YWHĜLQ\� FRå MH SRPČUQČ PiOR� DOH PĤåHPH

VL WR SĜHGVWDYLW MDNR U\FKOê SRKOHG QD VWUiQNX þDVRSLVX QHER ZHEX� NGH E\FKRP VH WHSUYH UR]KRGRYDOL� ]GD VH

]DMtPDW R SRGUREQRVWL QHER MtW GiO�

8 NDåGp NRPSR]LFH MVPH VOHGRYDOL� NWHUi PtVWD XSRXWDMt SRKOHG ~þDVWQtNĤ �NRQNUpWQČ NROLN þDVX VWUiYt VOHGR�

YiQtP QHJDWLYQtFK�SR]LWLYQtFK IRWRJUDILt� D WDNp MVPH VH SWDOL QD FHONRYê HPRþQt GRMHP �QD ãNiOH ����� 3URWRåH

E\O\ Y NDåGp NRPSR]LFL SRþW\ QHJDWLYQtFK D SR]LWLYQtFK IRWRJUDILt Y\URYQDQp D L HPRFH ]REUD]HQêFK WYiĜt E\O\

Y\URYQDQp� QHQt GĤYRG PH]L MHGQRWOLYêPL NRPSR]LFHPL SĜHGHP RþHNiYDW YHONp UR]GtO\� 9 UiPFL H[SHULPHQWX

MVPH PDQLSXORYDOL GYČPD SRGPtQNDPL� 3UYQt SRGPtQNRX E\OR ]YêUD]QČQt MHGQp ] WYiĜt SĜtS� DEVHQFH ]YêUD]�

QČQt� &HONRYČ WHG\ ãOR R WĜL PRåQRVWL �]YêUD]QČQD UDGRVW�VPXWHN�QLF�� 'UXKRX SRGPtQNRX E\OD SRORKD WYiĜt YH

Y]WDKX N IRWRJUDILtP� 2EČ WYiĜH E\O\ ]REUD]HQ\ EXć XSURVWĜHG �EOt]NR PtVWD ~YRGQt IL[DFH� D QHER QD RNUDMtFK

NRPSR]LFH� &tOHP WČFKWR PDQLSXODFt E\OR ]MLVWLW� ]GD ]YêUD]QČQt XUþLWpKR HPRþQtKR SUYNX EXGH PtW YOLY QD

QiVOHGQp SURKOtåHQt IRWRJUDILt D QD FHONRYp HPRþQt KRGQRFHQt�

9êVOHGN\ XNi]DO\� åH ~þDVWQtFL VH VNRUR QHGtYDOL QD WYiĜH D YČWãLQX þDVX YČQRYDOL SURKOtåHQt IRWRJUDILt� 7R E\OR Y

VRXODGX VH ]iPČUHP VWXGLH� WYiĜH E\O\ ]REUD]HQ\ MDNR YHONp D VQDGQR UR]SR]QDWHOQp L SHULIHUQtP YLGČQtP� 7DNp

NURPČ HPRþQtKR YêUD]X QHQHVO\ GDOãt Yê]QDP� DE\ QD VHEH QHVWUKiYDO\ SR]RUQRVW QD ~NRU IRWRJUDILt� 8Ni]DOR

VH� åH WYiĜH PČO\ YHOPL PDOê YOLY� SRNXG E\O\ ]REUD]HQ\ XSURVWĜHG NRPSR]LFH� QH]iYLVOH QD WRP� MDNi HPRFH

E\OD ]YêUD]QČQD� .G\å E\O\ WYiĜH ]REUD]HQ\ QD RNUDMtFK� ]YêUD]QČQt PČOR YOLY QD WR� NWHUp IRWRJUDILH EXGRX

~þDVWQtFL VOHGRYDW YtF �]YêUD]QČQt VPXWQp WYiĜH YHGOR NH NUDWãtPX VOHGRYiQt SR]LWLYQČ ODGČQêFK IRWRJUDILt D
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QDRSDN�� &HONRYČ H[SHULPHQW XNi]DO� åH MH PRåQp RYOLYQLW ]SĤVRE SURKOtåHQt NRPSR]LFH SRPRFt HPRþQtFK

YRGtWHN� L NG\å MVPH QHRþHNiYDOL� åH FHQWUiOQt YRGtWND EXGRX Då WDN QH~þLQQi�

7DWR VWXGLH LOXVWUXMH� åH L LUHOHYDQWQt SRGQČW\ RYOLYĖXMt OLGVNp FKRYiQt D ]SĤVRE SUR]NRXPiYiQt� 7R MH Y VRX�

ODGX V QDãLPL SĜHGFKR]tPL ]MLãWČQtPL� NG\ SHULIHUQt SRGQČW\ RYOLYĖRYDO\ KRGQRFHQt SRGQČWĤ ]REUD]HQêFK YH

VWĜHGX ]RUQpKR SROH �/XNDYVNê� ������ = PHWRGRORJLFNpKR KOHGLVND MH GĤOHåLWp� åH VH QHPĤåHPH VSROpKDW QD

WR� åH YãH SRGVWDWQp Y\þWHPH ]H VDPRWQêFK GDW �GDWD�GULYHQ DQDOê]D�� 9OLY QHIL[RYDQêFK SRGQČWĤ Y SHULIHUQtP

SROL XND]XMH� åH SUR DQDOê]\ MH SRWĜHED ]DKUQRYDW L GDOãt LQIRUPDFH R H[SHULPHQWiOQt VLWXDFL� SRNXG MH PiPH N

GLVSR]LFL�

2SURWL SĜHGFKR]tP VWXGLtP� NGH E\ VSRMLWi KRGQRFHQt SRGREQRVWL RþQtFK SRK\EĤ E\OD SĜtQRVHP� ]GH E\ EHQHILW

QHE\O WDN YêUD]Qê� FRå VL ]DVORXåt NRPHQWiĜ� 9 SĜHGFKR]tFK VWXGLtFK MVPH SRURYQiYDOL RþQt SRK\E\ X SRGQČWĤ�

NWHUp VL Y]iMHPQČ RGSRYtGDO\ �UĤ]Qp YHU]H VOLGĤ Y 6WiUNRYi HW DO�� ����� QHER GiYDOR VP\VO R SRGREQpP GHVLJQX

SĜHPêãOHW �PDQLSXODFH VPČUX SRKOHGX QD REUD]H Y .HVQHU HW DO�� ������ 9 WpWR VWXGLL MVPH PDQLSXORYDOL MHQ

NRQWH[WRYêPL YRGtWN\ �]YêUD]QČQt WYiĜH�� NWHUp ~þDVWQtFL VOHGRYDOL MHQ PLQLPiOQČ� 6DPRWQp IRWRJUDILH E\O\

UR]PtVWČQ\ QiKRGQČ D WDWR UDQGRPL]DFH MH Yê]QDPQêP U\VHP SRXåLWpKR GHVLJQX� 9OLY MHGQRWOLYêFK IRWRJUDILt þL

PtVW QD REUD]RYFH QiV QH]DMtPDO D FKWČOL MVPH W\WR YOLY\ UDQGRPL]DFt RGVWtQLW� 3URWRåH QiV SUHIHUHQFH QD ~URYQL

MHGQRWOLYêFK REUi]NĤ QH]DMtPDMt� QHPČOR E\ VP\VO RþQt SRK\E\ VSRMLWČ SRURYQiYDW D WDN SRXåtYDW MHPQČMãt

]SĤVRE KOHGiQt UR]GtOĤ�

��� 9OLY H[SHUWL]\ QD ]UDNRYp YQtPiQt

9 SĜHGFKi]HMtFtFK VWXGLtFK MVPH VOHGRYDOL UR]GtO\ YH YQtPiQt SRGQČWĤ� DOH ~þDVWQtN\ Yê]NXPX MVPH SRYDåRYDOL

]D KRPRJHQQt VNXSLQX� 9 QČNWHUêFK VWXGLtFK ~þDVWQtFL YLGČOL MHQ MHGHQ W\S SRGQČWĤ �PH]LVXEMHNWRYê GHVLJQ Y

6WiUNRYi HW DO�� ������ Y GDOãtFK YLGČOL YtFH YDULDQW SRGQČWĤ D PRKOL MVPH WDN VWDWLVWLFN\ SRURYQiYDW YêVOHGN\ QD

~URYQL MHGQRWOLYêFK RVRE �.HVQHU HW DO�� ������

ěDGD VWXGLt VH ]DPČĜXMH QD SRURYQiQt UĤ]QêFK VNXSLQ MDNR MVRX ]GUDYt D QHPRFQt QHER VWDĜt D PODGt OLGp� 9

QDãt þWYUWp VWXGLL �$GiPHN HW DO�� ����� MVPH NRPELQRYDOL RED SĜtVWXS\� .DåGê SRGQČW MVPH PČOL SĜLSUDYHQê YH

GYRX YDULDQWiFK� MHGQRX MDNR IRWRJUDILL D MHGQRX MDNR REUD]� NWHUê PDOtĜ SRGOH IRWRJUDILH Y\WYRĜLO� =DMtPDOR QiV�

GR MDNp PtU\ VH EXGRX RþQt SRK\E\ X RERX YHU]t SRGREDW� 3ĜHGSRNOiGDOL MVPH� åH VH SĜL WYRUEČ REUD]X XPČOHF

QHVQDåt R YČUQRX NRSLL� DOH YNOiGi GR WRKRWR SURFHVX VYp ]iPČU\� 7tP� åH QČNWHUp DVSHNW\ REVDKX ]YêUD]ĖXMH D

MLQp WOXPt� PDQLSXOXMH V SR]RUQRVWt GLYiND D SURYi]t MHM REVDKHP REUD]X� .URPČ VOHGRYiQt XPČOHFNpKR ]iPČUX

QiV ]DMtPDOR� ]GD VH EXGH OLãLW YQtPiQt REUD]Ĥ D IRWRJUDILt X ODLNĤ QD MHGQp VWUDQČ D X ]NXãHQêFK SR]RURYDWHOĤ

�YêWYDUQtFL� KLVWRULFL XPČQt D SRNURþLOt VWXGHQWL WČFKWR RERUĤ� QD VWUDQČ GUXKp�

1DãHPX WêPX VH SRGDĜLOR VKURPiåGLW MHGLQHþQê VRXERU �� IRWRJUDILt D �� REUD]Ĥ VH VWHMQêP REVDKHP� 7\WR

SRGQČW\ MVPH SUH]HQWRYDOL �� ODLNĤP D �� RGERUQtNĤP� ([SHULPHQW VH VNOiGDO ]H GYRX VH]HQt D NDåGê SRGQČW

E\O Y GDQpP VH]HQt YåG\ SUH]HQWRYiQ EXć MHQ MDNR REUD] QHER MDNR IRWRJUDILH�0H]L REČPD VH]HQtPL E\O DOHVSRĖ

GYRXWêGHQQt RGVWXS D Y GUXKpP VH]HQt E\O\ SRGQČW\ SUH]HQWRYiQ\ Y DOWHUQDWLYQt YDULDQWČ �SĤYRGQt REUD] MDNR

IRWRJUDILH D QDRSDN�� .DåGê SRGQČW VL ~þDVWQtFL SURKOtåHOL SR GREX �� VHNXQG EH] NRQNUpWQtKR ]DGiQt�
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2þQt SRK\E\ MVPH SRURYQiYDOL QD GYRX ~URYQtFK� 1D MHGQRGXFKp ~URYQL QiV ]DMtPDOL ]PČQ\ Y GpOFH VDNiG D

WUYiQt IL[DFt� 1D VORåLWČMãt ~URYQL QiV ]DMtPDOD GLVWULEXFH SRKOHGX� 3RGQČW MVPH VL SRP\VOQČ SRNU\OL þWYHUFR�

YRX VtWt D PČĜLOL� NROLN SROt VtWČ �SURFHQW SORFK\� SR]RURYDWHO QDYãWtYLO SRKOHGHP� 'LVWULEXFH SRKOHGX MH PRåQp

SRURYQiYDW D PČĜLW WDN SRGREQRVW PH]L REUD]\ D IRWRJUDILHPL QHER ODLN\ D H[SHUW\� -DNR NRQNUpWQt PtUX SRGRE�

QRVWL MVPH SRXåtYDOL $8& �DUHD XQGHU FXUYH�� NWHUi SRVWLKXMH� MDN SĜHVQČ VH Gi GLVWULEXFH SRKOHGĤ MHGQp VNXSLQ\

SĜHGYtGDW ] GLVWULEXFH GUXKp VNXSLQ\� 3RGREQê ]SĤVRE PČĜHQt E\O MLå SRXåtYiQ Y MLQêFK SĜHGFKR]tFK VWXGLtFK

�QDSĜ� )XFKV HW DO�� ������

=MLVWLOL MVPH� åH SĜL SURKOtåHQt REUD]Ĥ GČODMt SR]RURYDWHOp YtFH NUDWãtFK IL[DFt� NWHUp MVRX Y SUĤPČUX GiO RG VHEH

D SUR]NRXPDMt YČWãt SORFKX REUD]X RSURWL IRWRJUDILtP� ([SHUWL FHONRYČ SURKOtåHOL YČWãt SORFKX X RERX GUXKĤ

SRGQČWĤ D UR]GtO E\O SDWUQČMãt X REUD]Ĥ� 3RGREQRVW GLVWULEXFH SRKOHGĤ X IRWRJUDILt D X REUD]Ĥ E\OD SRPČUQČ YHONi�

8 H[SHUWĤ E\OD SRGREQRVW R WURFKX PHQãt� FRå SUDYGČSRGREQČ VRXYLVt V PtUQČ RGOLãQêP ]SĤVREHP SURKOtåHQt

REUD]Ĥ D V YČWãtP PQRåVWYtP SUR]NRXPDQp SORFK\�

9 WpWR VWXGLL MVPH SRURYQiYDOL SRGREQRVW RþQtFK SRK\EĤ� 3RXåLWê ]SĤVRE SĜLSRPtQi PHWRG\ SRSLVRYDQp Y

SĜHGFKR]tFK VWXGLtFK R 027 �166� NRUHODþQt Y]GiOHQRVW�� 1D UR]GtO RG WČFKWR PHWRG VH MHGQi R GLVNUpWQt NDWH�

JRUL]DFL� WM� SRURYQiYiPH� ]GD SRKOHG\ SDGO\ GR VWHMQpKR þWYHUFH SRXåLWp VtWČ EH] RKOHGX QD MHMLFK Y]GiOHQRVW�

0HWRG\ 166 D NRUHODþQt Y]GiOHQRVWL SRXåtYDMt Y MHGQp Ii]L SRGREQi GDWD� DOH OLãt VH ]iYČUHþQêP SRXåLWtP JDXV�

VRYVNpKR ILOWUX� NWHUê SRPĤåH VSRMLWČ ]DSRþtWDW ~GDMH R Y]GiOHQRVWL PH]L MHGQRWOLYêPL þWYHUFL� 6tĢ SRXåtYDQi

SUR NODVLILNDFL SRGQČWĤ EêYi WDNp MHPQČMãt�

'ĤOHåLWêP UR]ãtĜHQtP VWXGLH E\ PRKOR EêW WHVWRYiQt PtU\ ãXPX Y GDWHFK� 9 QDãHP H[SHULPHQWX MVPH VLFH ]D�

]QDPHQDOL VWDWLVWLFN\ Yê]QDPQp RGOLãQRVWL Y GLVWULEXFL SRKOHGX H[SHUWĤ D ODLNĤ� DOH E\OR E\ XåLWHþQp YČGČW� R MDN

YHONê UR]GtO VH MHGQi Y NRQWH[WX FHONRYp YDULDELOLW\� NWHURX QDSĜtþ OLGPL YLGtPH� 6 RKOHGHP QD SRYDKX ~ORK\ E\

QHPČOR FHQX PČĜLW PtUX ãXPX SRPRFt RSDNRYDQêFK SUH]HQWDFt VWHMQêP ~þDVWQtNĤP �MDNR MVPH PRKOL GČODW X

027�� DOH ]iNODGQt SĜHGVWDYX E\ PRKOR SĜLQpVW L VURYQiYiQt QDSĜtþ ~þDVWQtN\� 0RKOL E\FKRP WDN ]NRXPDW� ]GD

RGOLãQp FKRYiQt H[SHUWĤ MH NRQVLVWHQWQt �SĜLWDKXMt MH GUREQRVWL� NWHUêFK VL ODLFL QHYãLPQRX� D QHER QHQt �FKWČMt

SUR]NRXPDW YČWãt þiVW REUD]X� DOH Y]iMHPQČ VH OLãt Y WRP� FR XSRXWi MHMLFK SR]RUQRVW��

��� 6KUQXWt SRWHQFLiOX PHWRG

3ĜHVWRåH VH SĜHGNOiGDQp VWXGLH OLãt RG G\QDPLFNêFK ~ORK SRXåtYDQêFK Y SĜHGVWDYHQêFK PHWRGRORJLFNêFK VWXGL�

tFK� QČNWHUp SRVWXS\ E\ VH GDO\ V YêKRGRX DSOLNRYDW� ýDVWêP RPH]HQtP Y DQDOê]H GDW E\OD SRWĜHED NDWHJRUL]DFH

SRKOHGĤ� %Xć ELQiUQt UR]OLãHQt� ]GD SRKOHG SDGi GR QČNWHUêFK REODVWt ]iMPX �$2,�� QHER ]~åHQt DQDOê]\ QD

QČMDNê ~YRGQt þDVRYê LQWHUYDO� -DN MVHP XND]RYDO GĜtYH� WDWR GLVNUHWL]DFH SĜLQiãt SUREOpP\� SURWRåH OLGp QHSR�

WĜHEXMt VPČĜRYDW VYĤM SRKOHG YåG\ SĜHVQČ QHER SURWRåH SRKOHG PĤåH QD ]PČQX REVDKX UHDJRYDW VH ]SRåGČQtP�

9 ĜDGČ ~ORK SURWR PĤåH SRPRFL VSRMLWp KRGQRFHQt SRGREQRVWL �166� NRUHODþQt Y]GiOHQRVW��

0tUX SRGREQRVWL UHVS� QHSRGREQRVWL PĤåHPH QiVOHGQČ VWDWLVWLFN\ WHVWRYDW D ]RKOHGĖRYDW FHONRYRX YDULDELOLWX

SRKOHGĤ �'ČFKWČUHQNR HW DO�� ������ 7DWR YDULDELOLWD EêYi MLQDN LJQRURYiQD D SURMHYXMH VH MHQ MDNR REHFQê ãXP

YH VWDWLVWLFNp DQDOê]H�



.$3,72/$ �� $3/,.29$1e $1$/é=< 2ý1Ë&+ 32+<%ģ ��

9 QČNWHUêFK SĜtSDGHFK QiV PĤåH ]DMtPDW SUiYČ SRGREQRVW SRKOHGĤ �UR]GtO\ PH]L VNXSLQDPL� UR]GtO\ PH]L GUXK\

SRGQČWĤ� D WDWR GDWD VSRMLWêP KRGQRFHQtP SĜtPR GRVWiYiPH� 1HPXVtPH VH SDN VSROpKDW QD QHSĜtPp LQGLNiWRU\

SRGREQRVWL� NG\ SURKOtåHQt SRYDåXMHPH ]D SRGREQp� SRNXG SR]RURYDWHO QDYãWtYt XUþLWp REODVWL Y SRGREQpP

SRPČUX�

-HGQRWOLYp VWXGLH SUDFRYDO\ VH VWDWLFNêPL SRGQČW\� DOH YêKRGRX SĜHGVWDYHQêFK PHWRG MH VQDGQp UR]ãtĜHQt R

]PČQ\ Y þDVH� FRå RWHYtUi GDOãt PRåQRVWL Yê]NXPX�



.DSLWROD �

(\H PRYHPHQWV LQ UHSHDWHG PXOWLSOH

REMHFW WUDFNLQJ

-LĜt /XNDYVNê

3XEOLNRYiQR Y -RXUQDO RI 9LVLRQ� ������ �±���

'2,� ��������������

'DWXP SXEOLNDFH ���������

,PSDFW )DFWRU ������� �����

� ���� $592

��

https://doi.org/10.1167/13.7.9


.DSLWROD �

*D]H SRVLWLRQ ODJJLQJ EHKLQG VFHQH

FRQWHQW LQ PXOWLSOH REMHFW WUDFNLQJ�

(YLGHQFH IURP IRUZDUG DQG EDFNZDUG

SUHVHQWDWLRQV

-LĜt /XNDYVNê

)LOLS 'ČFKWČUHQNR

3XEOLNRYiQR Y $WWHQWLRQ� 3HUFHSWLRQ� 	 3V\FKRSK\VLFV� ������ ����±�����

'2,� ��������V����������������

'DWXP SXEOLNDFH ���������

,PSDFW )DFWRU ������� �����

� ���� 7KH 3V\FKRQRPLF 6RFLHW\� ,QF�

��

https://doi.org/10.3758/s13414-016-1178-4


.DSLWROD �

)OLSSLQJ WKH VWLPXOXV� (IIHFWV RQ

VFDQSDWK FRKHUHQFH"

)LOLS 'ČFKWČUHQNR

-LĜt /XNDYVNê

.HQQHWK +ROPTYLVW

3XEOLNRYiQR Y %HKDYLRU 5HVHDUFK 0HWKRGV� ������ ���±����

'2,� ��������V����������������

'DWXP SXEOLNDFH ��������

,PSDFW )DFWRU ������� �����

� ���� 7KH 3V\FKRQRPLF 6RFLHW\� ,QF�

��

https://doi.org/10.3758/s13428-016-0708-2


.DSLWROD �

6FHQH FDWHJRUL]DWLRQ LQ WKH SUHVHQFH RI D

GLVWUDFWRU

-LĜt /XNDYVNê

3XEOLNRYiQR Y -RXUQDO RI 9LVLRQ� ������ �±��

'2,� ��������������

'DWXP SXEOLNDFH ��������

,PSDFW )DFWRU ������� �����

&UHDWLYH &RPPRQV $WWULEXWLRQ ��� ,QWHUQDWLRQDO /LFHQVH

��

https://doi.org/10.1167/19.2.6


.DSLWROD ��

$QWKURSRPRUSKLVPV LQ PXOWLPHGLD

OHDUQLQJ� $WWUDFW DWWHQWLRQ EXW GR QRW

HQKDQFH OHDUQLQJ"

7HUH]D 6WiUNRYi

-LĜt /XNDYVNê

2QGĜHM -DYRUD

&\ULO %URP

3XEOLNRYiQR Y -RXUQDO RI &RPSXWHU $VVLVWHG /HDUQLQJ� ������ ��������

'2,� ��������MFDO������

'DWXP SXEOLNDFH ��������

,PSDFW )DFWRU ������� �����

� ���� -RKQ :LOH\ 	 6RQV /WG

��

https://doi.org/10.1111/jcal.12359


.DSLWROD ��

3HUFHSWLRQ RI GLUHFW YV� DYHUWHG JD]H LQ

SRUWUDLW SDLQWLQJV� $Q I05, DQG

H\H�WUDFNLQJ VWXG\

/DGLVODY .HVQHU

'RPLQLND *U\JDURYi

,YHWD )DMQHURYi

-LĜt /XNDYVNê

7HUH]D 1HNRYiĜRYi

-DURVODY 7LQWČUD

<XOL\D =D\WVHYD

-LĜt +RUiþHN

3XEOLNRYiQR Y %UDLQ DQG &RJQLWLRQ� ���� ������

'2,� ��������M�EDQGF������������

'DWXP SXEOLNDFH ���������

,PSDFW )DFWRU ������� �����

� ���� (OVHYLHU ,QF�

���

https://doi.org/10.1016/j.bandc.2018.06.004


.DSLWROD ��

,OOXPLQDWLQJ 6PLOHV DQG )URZQV�

9LVXDO�$IIHFWLYH &XHLQJ ,QIOXHQFHV

9LHZHU 3HUFHSWLRQV RI 3DJH /D\RXW

,PDJHV

'RPLQLND *U\JDURYi

3HWU $GiPHN

-LĜt /XNDYVNê

/DGLVODY .HVQHU

3XEOLNRYiQR Y 3HUFHSWXDO DQG 0RWRU 6NLOOV� ������� ������

'2,� ������������������������

'DWXP SXEOLNDFH ���������

,PSDFW )DFWRU ������� �����

� ���� 7KH $XWKRU�V�

���

https://doi.org/10.1177/0031512519876742


.DSLWROD ��

7UDFNLQJ DUWLVWLF WUDQVIRUPDWLRQV�

FRPSDULQJ SDLQWLQJV DQG WKHLU VRXUFH

SKRWRJUDSKV

3HWU $GiPHN

'RPLQLND *U\JDURYi

-LĜt /XNDYVNê

/DGLVODY .HVQHU

3XEOLNRYiQR Y ýHVNRVORYHQVNi SV\FKRORJLH� ������ ��������

'DWXP SXEOLNDFH ����

,PSDFW )DFWRU ������� �����

� ���� ýHVNRVORYHQVNi SV\FKRORJLH

���



.DSLWROD ��

3RGtO DXWRUD QD SĜLORåHQêFK VWXGLtFK

3URYHGHQp Yê]NXP\ D SUH]HQWRYDQp SUiFH E\ QHE\O\ PRåQp EH] SĜLVSČQt PêFK NROHJĤ� NWHUêP E\FK FKWČO QD

WRPWR PtVWČ SRGČNRYDW�

�� /XNDYVNê� -� ������� (\H PRYHPHQWV LQ UHSHDWHG PXOWLSOH REMHFW WUDFNLQJ� -RXUQDO RI 9LVLRQ� ������

�±���

%\O MVHP MHGLQêP DXWRUHP WpWR H[SHULPHQWiOQt VWXGLH�

$XWRUVNê SRGtO GOH &5HGL7�� &RQFHSWXDOL]DWLRQ� 'DWD FXUDWLRQ� )RUPDO $QDO\VLV� )XQGLQJ DFTXLVLWLRQ� ,QYHV�

WLJDWLRQ� 0HWKRGRORJ\� 3URMHFW DGPLQLVWUDWLRQ� 6RIWZDUH� 9DOLGDWLRQ� 9LVXDOL]DWLRQ� :ULWLQJ ± RULJLQDO GUDIW�

:ULWLQJ ± UHYLHZ 	 HGLWLQJ

�� /XNDYVNê� -�� 	 'ČFKWČUHQNR� )� ������� *D]H SRVLWLRQ ODJJLQJ EHKLQG VFHQH FRQWHQW LQ PXOWLSOH

REMHFW WUDFNLQJ� (YLGHQFH IURP IRUZDUG DQG EDFNZDUG SUHVHQWDWLRQV� $WWHQWLRQ� 3HUFHSWLRQ� 	 3V\�

FKRSK\VLFV� ������ ����±�����

3RGtOHO MVHP VH QD YãHFK Yê]NXPQêFK Ii]tFK SURMHNWX�

3RGtO� &RQFHSWXDOL]DWLRQ� 'DWD FXUDWLRQ� )RUPDO $QDO\VLV� )XQGLQJ DFTXLVLWLRQ� 0HWKRGRORJ\� 3URMHFW DGPLQLV�

WUDWLRQ� 6RIWZDUH� 6XSHUYLVLRQ� 9LVXDOL]DWLRQ� :ULWLQJ ± RULJLQDO GUDIW� :ULWLQJ ± UHYLHZ 	 HGLWLQJ

�� 'ČFKWČUHQNR� )�� /XNDYVNê� -�� 	 +ROPTYLVW� .� ������� )OLSSLQJ WKH VWLPXOXV� (IIHFWV RQ VFDQSDWK

FRKHUHQFH" %HKDYLRU 5HVHDUFK 0HWKRGV� ������ ���±����

3RGtOHO MVHP VH KODYQČ QD NRQFHSWXiOQtP SOiQRYiQt VWXGLH D SVDQt WH[WX� %\O MVHP YHGRXFtP GL]HUWDþQt SUiFH

)'�

3RGtO� &RQFHSWXDOL]DWLRQ� 0HWKRGRORJ\� 6XSHUYLVLRQ� :ULWLQJ ± RULJLQDO GUDIW� :ULWLQJ ± UHYLHZ 	 HGLWLQJ
�3UR SRSLV SRGtOX MVRX SRXåLO &5HGL7� FRå MH WD[RQRPLH DXWRUVNêFK UROt SRXåtYDQi QČNWHUêPL Y\GDYDWHOL� 9tFH QD KWWSV���FDVUDL�RUJ�

FUHGLW�

���

https://casrai.org/credit/
https://casrai.org/credit/
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�� /XNDYVNê� -� ������� 6FHQH FDWHJRUL]DWLRQ LQ WKH SUHVHQFH RI D GLVWUDFWRU� -RXUQDO RI 9LVLRQ� ������

�±��

%\O MVHP MHGLQêP DXWRUHP WpWR H[SHULPHQWiOQt VWXGLH�

3RGtO� &RQFHSWXDOL]DWLRQ� 'DWD FXUDWLRQ� )RUPDO $QDO\VLV� )XQGLQJ DFTXLVLWLRQ� ,QYHVWLJDWLRQ� 0HWKRGRORJ\�

3URMHFW DGPLQLVWUDWLRQ� 6RIWZDUH� 9DOLGDWLRQ� 9LVXDOL]DWLRQ� :ULWLQJ ± RULJLQDO GUDIW� :ULWLQJ ± UHYLHZ 	 HGLWLQJ

�� 6WiUNRYi� 7�� /XNDYVNê� -�� -DYRUD� 2�� 	 %URP� &� ������� $QWKURSRPRUSKLVPV LQ PXOWLPHGLD

OHDUQLQJ� $WWUDFW DWWHQWLRQ EXW GR QRW HQKDQFH OHDUQLQJ" -RXUQDO RI &RPSXWHU $VVLVWHG /HDUQLQJ�

������ ���±����

3RGtOHO MVHP VH QD WHFKQLFNp D PHWRGRORJLFNp SĜtSUDYČ PČĜHQt RþQtFK SRK\EĤ� MHMLFK DQDOê]H D SVDQt WH[WX�

3RGtO� )RUPDO $QDO\VLV� 0HWKRGRORJ\� 6RIWZDUH� :ULWLQJ ± RULJLQDO GUDIW� :ULWLQJ ± UHYLHZ 	 HGLWLQJ

�� .HVQHU� /�� *U\JDURYi� '�� )DMQHURYi� ,�� /XNDYVNê� -�� 1HNRYiĜRYi� 7�� 7LQWČUD� -�� =D\WVHYD� <��

	 +RUiþHN� -� ������� 3HUFHSWLRQ RI GLUHFW YV� DYHUWHG JD]H LQ SRUWUDLW SDLQWLQJV� $Q I05, DQG

H\H�WUDFNLQJ VWXG\� %UDLQ DQG &RJQLWLRQ� ���� ��±���

3RGtOHO MVHP VH QD WHFKQLFNp D PHWRGRORJLFNp SĜtSUDYČ PČĜHQt RþQtFK SRK\EĤ� MHMLFK DQDOê]H D SVDQt WH[WX�

3RGtO� )RUPDO $QDO\VLV� 0HWKRGRORJ\� 6RIWZDUH� :ULWLQJ ± RULJLQDO GUDIW� :ULWLQJ ± UHYLHZ 	 HGLWLQJ

�� *U\JDURYi� '�� $GiPHN� 3�� /XNDYVNê� -�� 	 .HVQHU� /� ������� ,OOXPLQDWLQJ 6PLOHV DQG )URZQV�

9LVXDO�$IIHFWLYH &XHLQJ ,QIOXHQFHV 9LHZHU 3HUFHSWLRQV RI 3DJH /D\RXW ,PDJHV� 3HUFHSWXDO DQG0R�

WRU 6NLOOV� ������� ��±���

3RGtOHO MVHP VH QD PHWRGRORJLFNp SĜtSUDYČ PČĜHQt RþQtFK SRK\EĤ� MHMLFK DQDOê]H D SVDQt WH[WX�

3RGtO� )RUPDO $QDO\VLV� 0HWKRGRORJ\� :ULWLQJ ± RULJLQDO GUDIW� :ULWLQJ ± UHYLHZ 	 HGLWLQJ

�� $GiPHN� 3�� *U\JDURYi� '�� /XNDYVNê� -�� 	 .HVQHU� /� ������� 7UDFNLQJ DUWLVWLF WUDQVIRUPDWLRQV�

FRPSDULQJ SDLQWLQJV DQG WKHLU VRXUFH SKRWRJUDSKV� ýHVNRVORYHQVNi 3V\FKRORJLH� ������ ���±����

3RGtOHO MVHP VH QD PHWRGRORJLFNp SĜtSUDYČ PČĜHQt RþQtFK SRK\EĤ� MHMLFK DQDOê]H D SVDQt WH[WX�

3RGtO� )RUPDO $QDO\VLV� 0HWKRGRORJ\� :ULWLQJ ± RULJLQDO GUDIW� :ULWLQJ ± UHYLHZ 	 HGLWLQJ



.DSLWROD ��

/LWHUDWXUD

$GiPHN� 3�� *U\JDURYi� '�� /XNDYVNê� -�� 	 .HVQHU� /� ������� 7UDFNLQJ DUWLVWLF WUDQVIRUPDWLRQV� &RPSDULQJ

SDLQWLQJV DQG WKHLU VRXUFH SKRWRJUDSKV� &HVNRVORYHQVND 3V\FKRORJLH� ������ ���±����

$OOHQ� 5�� 0FJHRUJH� 3�� 3HDUVRQ� '�� 	0LOQH� $� %� ������� $WWHQWLRQ DQG H[SHUWLVH LQ PXOWLSOH WDUJHW WUDFNLQJ�

$SSOLHG &RJQLWLYH 3V\FKRORJ\� ������ ���±���� KWWSV���GRL�RUJ���������DFS����

$OYDUH]� *� $�� 	 &DYDQDJK� 3� ������� ,QGHSHQGHQW UHVRXUFHV IRU DWWHQWLRQDO WUDFNLQJ LQ WKH OHIW DQG ULJKW YLVXDO

KHPLILHOGV� 3V\FKRORJLFDO 6FLHQFH� ������ ���±���� KWWSV���GRL�RUJ���������M����������������������[

$OYDUH]� *� $�� 	 )UDQFRQHUL� 6� /� ������� +RZ PDQ\ REMHFWV FDQ \RX WUDFN" (YLGHQFH IRU D UHVRXUFH�OLPLWHG

DWWHQWLYH WUDFNLQJ PHFKDQLVP� -RXUQDO RI 9LVLRQ� ������ KWWSV���GRL�RUJ����������������

$OYDUH]� *� $�� 	 2OLYD� $� ������� 7KH 5HSUHVHQWDWLRQ RI 6LPSOH (QVHPEOH 9LVXDO )HDWXUHV 2XWVLGH WKH )RFXV

RI $WWHQWLRQ� 3V\FKRORJLFDO 6FLHQFH� ������ ���±����

$QGHUVRQ� %� ������� 7KHUH LV QR 6XFK 7KLQJ DV $WWHQWLRQ� )URQWLHUV LQ 3V\FKRORJ\� �� KWWSV���GRL�RUJ���������

ISV\J�����������

$WVPD� -�� .RQLQJ� $�� 	 YDQ /LHU� 5� ������� 0XOWLSOH REMHFW WUDFNLQJ� $QWLFLSDWRU\ DWWHQWLRQ GRHVQ¶W ´ERXQFH´�

-RXUQDO RI 9LVLRQ� ������ KWWSV���GRL�RUJ����������������

%URP� &�� 6WiUNRYi� 7�� /XNDYVNê� -�� -DYRUD� 2�� 	 %URPRYi� (� ������� (\H WUDFNLQJ LQ HPRWLRQDO GHVLJQ

UHVHDUFK� :KDW DUH LWV OLPLWDWLRQV" 3URFHHGLQJV RI WKH �WK 1RUGLF &RQIHUHQFH RQ +XPDQ�&RPSXWHU ,QWHU�

DFWLRQ� �����±������

%\OLQVNLL� =�� 5HFDVHQV� $�� %RUML� $�� 2OLYD� $�� 7RUUDOED� $�� 	 'XUDQG� )� ������� :KHUH 6KRXOG 6DOLHQF\

0RGHOV /RRN 1H[W" &RPSXWHU 9LVLRQ (&&9 ����� ���±���� KWWSV���GRL�RUJ�������������������������

�B��

&DUOVRQ� 7� $�� $OYDUH]� *� $�� 	 &DYDQDJK� 3� ������� 4XDGUDQWLF GHILFLW UHYHDOV DQDWRPLFDO FRQVWUDLQWV RQ

VHOHFWLRQ�3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV RI WKH8QLWHG 6WDWHV RI $PHULFD� �������� �����±

������ KWWSV���GRL�RUJ�KWWS���G[�GRL�RUJ���������SQDV�����������

���

https://doi.org/10.1002/acp.975
https://doi.org/10.1111/j.1467-9280.2005.01587.x
https://doi.org/10.1167/7.13.14
https://doi.org/10.3389/fpsyg.2011.00246
https://doi.org/10.3389/fpsyg.2011.00246
https://doi.org/10.1167/12.13.1
https://doi.org/10.1007/978-3-319-46454-1_49
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&DYDQDJK� 3�� 	 $OYDUH]� *� $� ������� 7UDFNLQJ PXOWLSOH WDUJHWV ZLWK PXOWLIRFDO DWWHQWLRQ� 7UHQGV LQ &RJQLWLYH

6FLHQFHV� ����� ���±����

&KXQ� 0� 0�� 	 -LDQJ� <� ������� &RQWH[WXDO &XHLQJ� ,PSOLFLW /HDUQLQJ DQG 0HPRU\ RI 9LVXDO &RQWH[W *XLGHV

6SDWLDO $WWHQWLRQ� &RJQLWLYH 3V\FKRORJ\� ������ ��±��� KWWSV���GRL�RUJ���������FRJS����������

'DYHQSRUW� -� /� ������� &RQVLVWHQF\ HIIHFWV EHWZHHQ REMHFWV LQ VFHQHV�0HPRU\ 	 &RJQLWLRQ� ������ ���±����

KWWSV���GRL�RUJ���������%)��������

'DYHQSRUW� -� /�� 	 3RWWHU� 0� &� ������� 6FHQH &RQVLVWHQF\ LQ 2EMHFW DQG %DFNJURXQG 3HUFHSWLRQ� 3V\FKROR�

JLFDO 6FLHQFH� ������ ���±���� KWWSV���GRL�RUJ���������M����������������������[

'H$QJHOXV� 0�� 	 3HO]� -� %� ������� 7RS�GRZQ FRQWURO RI H\H PRYHPHQWV� <DUEXV UHYLVLWHG� 9LVXDO &RJQLWLRQ�

�������� ���±���� KWWSV���GRL�RUJ��������������������������

'HFKWHUHQNR� )�� 	 /XNDYVN\� -� ������� 5REXVWQHVV RI 0HWULFV 8VHG IRU 6FDQSDWK &RPSDULVRQ� 3URFHHGLQJV RI

WKH ���� $&0 6\PSRVLXP RQ (\H 7UDFNLQJ 5HVHDUFK 	 $SSOLFDWLRQV� ����±����� KWWSV���GRL�RUJ���������

���������������

'HZKXUVW� 5�� 1\VWU|P� 0�� -DURG]ND� +�� )RXOVKDP� 7�� -RKDQVVRQ� 5�� 	 +ROPTYLVW� .� ������� ,W GHSHQGV RQ

KRZ \RX ORRN DW LW� 6FDQSDWK FRPSDULVRQ LQ PXOWLSOH GLPHQVLRQV ZLWK 0XOWL0DWFK� D YHFWRU�EDVHG DSSURDFK�

%HKDYLRU 5HVHDUFK 0HWKRGV� ������ ����±����� KWWSV���GRL�RUJ���������V����������������

'ČFKWČUHQNR� )�� 	 /XNDYVNê� -� ������� 3UHGLFWLQJ (\H 0RYHPHQWV LQ 0XOWLSOH 2EMHFW 7UDFNLQJ 8VLQJ 1HXUDO

1HWZRUNV� 3URFHHGLQJV RI WKH 1LQWK %LHQQLDO $&0 6\PSRVLXP RQ (\H 7UDFNLQJ 5HVHDUFK 	 $SSOLFDWLRQV�

���±���� KWWSV���GRL�RUJ������������������������

'ČFKWČUHQNR� )�� /XNDYVNê� -�� 	 +ROPTYLVW� .� ������� )OLSSLQJ WKH VWLPXOXV� (IIHFWV RQ VFDQSDWK FRKHUHQFH"

%HKDYLRU 5HVHDUFK 0HWKRGV� ������ ���±���� KWWSV���GRL�RUJ���������V����������������

'LFNLQVRQ� &�� 	 ,QWUDXE� +� ������� 6SDWLDO $V\PPHWULHV LQ 9LHZLQJ DQG 5HPHPEHULQJ 6FHQHV� &RQVHTXHQFHV

RI DQ $WWHQWLRQDO %LDV" $WWHQWLRQ� 3HUFHSWLRQ 	 3V\FKRSK\VLFV� ������ ����±�����

'RUU� 0�� 0DUWLQHW]� 7�� *HJHQIXUWQHU� .� 5�� 	 %DUWK� (� ������� 9DULDELOLW\ RI H\H PRYHPHQWV ZKHQ YLHZLQJ

G\QDPLF QDWXUDO VFHQHV� -RXUQDO RI 9LVLRQ� ������� ��� KWWSV���GRL�RUJ�����������������

(\VHQFN� 0� :�� 	 .HDQH� 0� 7� ������� .RJQLWLYQt SV\FKRORJLH� $FDGHPLD�

)HKG� +� 0�� 	 6HLIIHUW� $� (� ������� (\H PRYHPHQWV GXULQJ PXOWLSOH REMHFW WUDFNLQJ� :KHUH GR SDUWLFLSDQWV

ORRN" &RJQLWLRQ� ������� ���±���� KWWSV���GRL�RUJ���������M�FRJQLWLRQ������������

)HKG� +� 0�� 	 6HLIIHUW� $� (� ������� /RRNLQJ DW WKH FHQWHU RI WKH WDUJHWV KHOSV PXOWLSOH REMHFW WUDFNLQJ� -RXUQDO

RI 9LVLRQ� ������� KWWSV���GRL�RUJ����������������

)HQFVLN� '� (�� .OLHJHU� 6� %�� 	 +RURZLW]� 7� 6� ������� 7KH UROH RI ORFDWLRQ DQG PRWLRQ LQIRUPDWLRQ LQ WKH

WUDFNLQJ DQG UHFRYHU\ RI PRYLQJ REMHFWV� $WWHQWLRQ� 3HUFHSWLRQ� 	 3V\FKRSK\VLFV� ������ ���±���� KWWSV�

��GRL�RUJ���������%)��������

https://doi.org/10.1006/cogp.1998.0681
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https://doi.org/10.1080/13506280902793843
https://doi.org/10.1145/3204493.3204580
https://doi.org/10.1145/3204493.3204580
https://doi.org/10.3758/s13428-012-0212-2
https://doi.org/10.1145/2857491.2857502
https://doi.org/10.3758/s13428-016-0708-2
https://doi.org/10.1167/10.10.28
https://doi.org/10.1016/j.cognition.2007.11.008
https://doi.org/10.1167/10.4.19
https://doi.org/10.3758/BF03193914
https://doi.org/10.3758/BF03193914
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)HXVQHU� 0�� 	 /XNRII� %� ������� 7HVWLQJ IRU VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFHV EHWZHHQ JURXSV RI VFDQ SDW�

WHUQV� 3URFHHGLQJV RI WKH ���� 6\PSRVLXP RQ (\H 7UDFNLQJ 5HVHDUFK 	 $SSOLFDWLRQV � (75$ ¶��� ���

KWWSV���GRL�RUJ������������������������

)RXOVKDP� 7�� 	 .LQJVWRQH� $� ������� 2SWLPDO DQG 3UHIHUUHG (\H /DQGLQJ 3RVLWLRQV LQ 2EMHFWV DQG 6FHQHV�

4XDUWHUO\ -RXUQDO RI ([SHULPHQWDO 3V\FKRORJ\� ������ ����±����� KWWSV���GRL�RUJ�����������������������

������

)UDQFRQHUL� 6� /�� $OYDUH]� *� $�� 	 (QQV� -� 7� ������� +RZ PDQ\ ORFDWLRQV FDQ EH VHOHFWHG DW RQFH" -RXUQDO

RI ([SHULPHQWDO 3V\FKRORJ\� +XPDQ 3HUFHSWLRQ DQG 3HUIRUPDQFH� ������ ����±����� KWWSV���GRL�RUJ����

������������������������

)UDQFRQHUL� 6� /�� -RQDWKDQ� 6� 9�� 	 6FLPHFD� -� 0� ������� 7UDFNLQJ 0XOWLSOH 2EMHFWV ,V /LPLWHG 2QO\ E\

2EMHFW 6SDFLQJ� 1RW E\ 6SHHG� 7LPH� RU &DSDFLW\� 3V\FKRORJLFDO 6FLHQFH� ������ ���±���� KWWSV���GRL�RUJ�

������������������������

)UDQFRQHUL� 6� /�� 3\O\VK\Q� =� :�� 	 6FKROO� %� -� ������� $ VLPSOH SUR[LPLW\ KHXULVWLF DOORZV WUDFNLQJ RI

PXOWLSOH REMHFWV WKURXJK RFFOXVLRQ� $WWHQWLRQ� 3HUFHSWLRQ� 	 3V\FKRSK\VLFV� ������ ���±���� KWWSV���GRL�

RUJ���������V����������������

)XFKV� ,�� $QVRUJH� 8�� 5HGLHV� &�� 	 /HGHU� +� ������� 6DOLHQFH LQ SDLQWLQJV� %RWWRP�8S LQIOXHQFHV RQ H\H

IL[DWLRQV� &RJQLW� &RPSXW�� ����� ��±���

*UHHQH� 0� 5�� 	 )HL�)HL� /� ������� 9LVXDO FDWHJRUL]DWLRQ LV DXWRPDWLF DQG REOLJDWRU\� (YLGHQFH IURP 6WURRS�

OLNH SDUDGLJP� -RXUQDO RI 9LVLRQ� ������� KWWSV���GRL�RUJ����������������

*U\JDURYi� '�� $GiPHN� 3�� /XNDYVNê� -�� 	.HVQHU� /� ������� ,OOXPLQDWLQJ VPLOHV DQG IURZQV� 9LVXDO�$IIHFWLYH

FXHLQJ LQIOXHQFHV YLHZHU SHUFHSWLRQV RI SDJH OD\RXW LPDJHV� 3HUFHSW� 0RW� 6NLOOV� �����������������

+DJHQEHHN� 5� (�� 	 9DQ 6WULHQ� -� :� ������� /HIW5LJKW DQG 8SSHU/RZHU 9LVXDO )LHOG $V\PPHWULHV IRU )DFH

0DWFKLQJ� /HWWHU 1DPLQJ� DQG /H[LFDO 'HFLVLRQ� %UDLQ DQG &RJQLWLRQ� ������ ��±��� KWWSV���GRL�RUJ����

�����EUFJ����������

+HQGHUVRQ� -� 0�� 	+D\HV� 7� 5� ������� 0HDQLQJ�EDVHG JXLGDQFH RI DWWHQWLRQ LQ VFHQHV DV UHYHDOHG E\PHDQLQJ

PDSV� 1DWXUH +XPDQ %HKDYLRXU� �� KWWSV���GRL�RUJ���������V����������������

+RPPHO� %�� &KDSPDQ� &� 6�� &LVHN� 3�� 1H\HGOL� +� )�� 6RQJ� -��+�� 	:HOVK� 7� 1� ������� 1R RQH NQRZV ZKDW

DWWHQWLRQ LV� $WWHQWLRQ� 3HUFHSWLRQ� 	 3V\FKRSK\VLFV� KWWSV���GRL�RUJ���������V����������������Z

+RSI� -��0�� %RHKOHU� &� 1�� /XFN� 6� -�� 7VRWVRV� -� .�� +HLQ]H� +��-�� 	 6FKRHQIHOG� 0� $� ������� 'LUHFW QHX�

URSK\VLRORJLFDO HYLGHQFH IRU VSDWLDO VXSSUHVVLRQ VXUURXQGLQJ WKH IRFXV RI DWWHQWLRQ LQ YLVLRQ� 3URFHHGLQJV

RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV� ������� ����±����� KWWSV���GRL�RUJ���������SQDV�����������

+RURZLW]� 7� 6�� 	 &RKHQ� 0� $� ������� 'LUHFWLRQ LQIRUPDWLRQ LQ PXOWLSOH REMHFW WUDFNLQJ LV OLPLWHG E\ D

JUDGHG UHVRXUFH� $WWHQWLRQ� 3HUFHSWLRQ 	 3V\FKRSK\VLFV� ������ ����±����� KWWSV���GRL�RUJ���������$33�

���������
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+RZDUG� &� -�� 	 +ROFRPEH� $� 2� ������� 7UDFNLQJ WKH FKDQJLQJ IHDWXUHV RI PXOWLSOH REMHFWV� 3URJUHVVLYHO\

SRRUHU SHUFHSWXDO SUHFLVLRQ DQG SURJUHVVLYHO\ JUHDWHU SHUFHSWXDO ODJ� 9LVLRQ 5HVHDUFK� ������ ����±�����

KWWSV���GRL�RUJ���������M�YLVUHV������������

+RZDUG� &� -�� 0DVRP� '�� 	 +ROFRPEH� $� 2� ������� 3RVLWLRQ UHSUHVHQWDWLRQV ODJ EHKLQG WDUJHWV LQ PXOWLSOH

REMHFW WUDFNLQJ� 9LVLRQ 5HVHDUFK� ������� ����±����� KWWSV���GRL�RUJ���������M�YLVUHV������������

+RZDUG� &� -�� 8WWOH\� -�� 	 $QGUHZV� 6� ������� &KDSWHU � � 7HDP EDOO VSRUW SDUWLFLSDWLRQ LV DVVRFLDWHG ZLWK

SHUIRUPDQFH LQ WZR VXVWDLQHG YLVXDO DWWHQWLRQ WDVNV� 3RVLWLRQ PRQLWRULQJ DQG WDUJHW LGHQWLILFDWLRQ LQ UDSLG

VHULDO YLVXDO SUHVHQWDWLRQ VWUHDPV� ,Q 3URJUHVV LQ %UDLQ 5HVHDUFK �9RO� ���� SS� ��±���� (OVHYLHU� KWWSV�

��GRL�RUJ���������EV�SEU������������

+XII� 0�� 3DSHQPHLHU� )�� -DKQ� *�� 	+HVVH� )�:� ������� (\H PRYHPHQWV DFURVV YLHZSRLQW FKDQJHV LQ PXOWLSOH

REMHFW WUDFNLQJ� 9LVXDO &RJQLWLRQ� ������ ����±����� KWWSV���GRL�RUJ�����������������������������

+\|Ql� -�� /L� -�� 	 2NVDPD� /� ������� (\H %HKDYLRU 'XULQJ 0XOWLSOH 2EMHFW 7UDFNLQJ DQG 0XOWLSOH ,GHQWLW\

7UDFNLQJ� 9LVLRQ� ����� ��� KWWSV���GRL�RUJ���������YLVLRQ�������

,RUGDQHVFX� /�� *UDERZHFN\� 0�� 	 6X]XNL� 6� ������� 'HPDQG�EDVHG G\QDPLF GLVWULEXWLRQ RI DWWHQWLRQ DQG

PRQLWRULQJ RI YHORFLWLHV GXULQJ PXOWLSOH�REMHFW WUDFNLQJ� -RXUQDO RI 9LVLRQ� ����� KWWSV���GRL�RUJ�����������

���

,WWL� /�� .RFK� &�� 	 1LHEXU� (� ������� $ PRGHO RI VDOLHQF\�EDVHG YLVXDO DWWHQWLRQ IRU UDSLG VFHQH DQDO\VLV�

,((( 7UDQVDFWLRQV RQ 3DWWHUQ $QDO\VLV DQG 0DFKLQH ,QWHOOLJHQFH� ������� ����±����� KWWSV���GRL�RUJ����

��������������

-DPHV� :� ������� 7KH SULQFLSOHV RI SV\FKRORJ\� +HQU\ +ROW�

-DURG]ND� +�� +ROPTYLVW� .�� 	 1\VWU|P� 0� ������� $ YHFWRU�EDVHG� PXOWLGLPHQVLRQDO VFDQSDWK VLPLODULW\

PHDVXUH� 3URFHHGLQJV RI WKH ���� 6\PSRVLXP RQ (\H�7UDFNLQJ 5HVHDUFK 	 $SSOLFDWLRQV � (75$ ¶��� ����

KWWSV���GRL�RUJ������������������������

.HDQH� %� 3�� 	 3\O\VK\Q� =� :� ������� ,V PRWLRQ H[WUDSRODWLRQ HPSOR\HG LQ PXOWLSOH REMHFW WUDFNLQJ" 7UDFNLQJ

DV D ORZ�OHYHO� QRQ�SUHGLFWLYH IXQFWLRQ� &RJQLWLYH 3V\FKRORJ\� ������ ���±���� KWWSV���GRL�RUJ���������M�

FRJSV\FK������������

.HQQHG\� '� 3�� '¶2QRIULR� %� 0�� 4XLQQ� 3� '�� %|OWH� 6�� /LFKWHQVWHLQ� 3�� 	 )DOFN�<WWHU� 7� ������� *HQHWLF

,QIOXHQFH RQ (\H 0RYHPHQWV WR &RPSOH[ 6FHQHV DW 6KRUW 7LPHVFDOHV� &XUUHQW %LRORJ\� ������� ����±

�����H�� KWWSV���GRL�RUJ���������M�FXE������������

.HVQHU� /�� *U\JDURYi� '�� )DMQHURYi� ,�� /XNDYVNê� -�� 1HNRYiĜRYi� 7�� 7LQWČUD� -�� =D\WVHYD� <�� 	 +RUiþHN� -�

������� 3HUFHSWLRQ RI GLUHFW YV� $YHUWHG JD]H LQ SRUWUDLW SDLQWLQJV� $Q I05, DQG H\H�WUDFNLQJ VWXG\� %UDLQ

&RJQ�� ���� ��±���

.UDX]OLV� 5� -�� %ROOLPXQWD� $�� $UFL]HW� )�� 	 :DQJ� /� ������� $WWHQWLRQ DV DQ HIIHFW QRW D FDXVH� 7UHQGV LQ

&RJQLWLYH 6FLHQFHV� ������ ���±����
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.XPPHUHU� 0�� :DOOLV� 7� 6� $�� *DW\V� /� $�� 	 %HWKJH� 0� ������� 8QGHUVWDQGLQJ /RZ� DQG +LJK�/HYHO &RQ�

WULEXWLRQV WR )L[DWLRQ 3UHGLFWLRQ� 3URFHHGLQJV RI WKH ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWHU 9LVLRQ�

����±�����

/DQJ� 3� -�� %UDGOH\� 0� 0�� 	 &XWKEHUW� %� 1� ������� ,QWHUQDWLRQDO DIIHFWLYH SLFWXUH V\VWHP �,$36�� $IIHFWLYH

UDWLQJV RI SLFWXUHV DQG LQVWUXFWLRQ PDQXDO �7HFKQLFDO 5HSRUW $���� 8QLYHUVLW\ RI )ORULGD�

/DUVRQ� $� 0�� )UHHPDQ� 7� (�� 5LQJHU� 5� 9�� 	 /RVFKN\� /� &� ������� 7KH VSDWLRWHPSRUDO G\QDPLFV RI VFHQH

JLVW UHFRJQLWLRQ� -RXUQDO RI ([SHULPHQWDO 3V\FKRORJ\� +XPDQ 3HUFHSWLRQ DQG 3HUIRUPDQFH� ������ ���±

���� KWWSV���GRL�RUJ���������D�������

/DUVRQ� $� 0�� 	 /RVFKN\� /� &� ������� 7KH FRQWULEXWLRQV RI FHQWUDO YHUVXV SHULSKHUDO YLVLRQ WR VFHQH JLVW

UHFRJQLWLRQ� -RXUQDO RI 9LVLRQ� ����� KWWSV���GRL�RUJ���������������

/RVFKN\� /� &�� +DQVHQ� %� &�� 6HWKL� $�� 	 3\GLPDUUL� 7� 1� ������� 7KH UROH RI KLJKHU RUGHU LPDJH VWDWLVWLFV

LQ PDVNLQJ VFHQH JLVW UHFRJQLWLRQ� $WWHQWLRQ� 3HUFHSWLRQ� 	 3V\FKRSK\VLFV� ������ ���±���� KWWSV���GRL�RUJ�

��������$33���������

/XNDYVNê� -� ������� 6FHQH FDWHJRUL]DWLRQ LQ WKH SUHVHQFH RI D GLVWUDFWRU� -RXUQDO RI 9LVLRQ� ������ �±�� KWWSV�

��GRL�RUJ���������������

/XNDYVNê� -� ������� (\H PRYHPHQWV LQ UHSHDWHG PXOWLSOH REMHFW WUDFNLQJ� -RXUQDO RI 9LVLRQ� ������ �±��� KWWSV�

��GRL�RUJ���������������

/XNDYVNê� -�� 	 'ČFKWČUHQNR� )� ������� *D]H SRVLWLRQ ODJJLQJ EHKLQG VFHQH FRQWHQW LQ PXOWLSOH REMHFW WUDFNLQJ�

(YLGHQFH IURP IRUZDUG DQG EDFNZDUG SUHVHQWDWLRQV� $WWHQWLRQ� 3HUFHSWLRQ� 	 3V\FKRSK\VLFV� ������ ����±

����� KWWSV���GRL�RUJ���������V����������������

/XNH� 6� *�� 'DURZVNL� (� 6�� 	 *DOH� 6� '� ������� 3UHGLFWLQJ H\H�PRYHPHQW FKDUDFWHULVWLFV DFURVV PXOWLSOH

WDVNV IURP ZRUNLQJ PHPRU\ DQG H[HFXWLYH FRQWURO� 0HPRU\ 	 &RJQLWLRQ� KWWSV���GRL�RUJ���������V������

����������

0D\HU� 5� (� ������� 0XOWLPHGLD OHDUQLQJ� &DPEULGJH 8QLYHUVLW\ 3UHVV� KWWSV���ERRNV�JRRJOH�F]�ERRNV"LG 

366XV�T(+S0&

0D\HU� 5� (�� 	 (VWUHOOD� *� ������� %HQHILWV RI HPRWLRQDO GHVLJQ LQ PXOWLPHGLD LQVWUXFWLRQ� /HDUQLQJ DQG

,QVWUXFWLRQ� ��� ��±���

0HUNHO� &�� +RSI� -��0�� 	 6FKRHQIHOG� 0� $� ������� 6SDWLR�WHPSRUDO G\QDPLFV RI DWWHQWLRQDO VHOHFWLRQ VWDJHV

GXULQJ PXOWLSOH REMHFW WUDFNLQJ� 1HXUR,PDJH� ���� ���±���� KWWSV���GRL�RUJ���������M�QHXURLPDJH���������

���

0H\HUKRII� +� 6�� 3DSHQPHLHU� )�� 	+XII�0� ������� 6WXG\LQJ YLVXDO DWWHQWLRQ XVLQJ WKHPXOWLSOH REMHFW WUDFNLQJ

SDUDGLJP� $ WXWRULDO UHYLHZ� $WWHQWLRQ� 3HUFHSWLRQ� 	 3V\FKRSK\VLFV� �±��� KWWSV���GRL�RUJ���������V������

����������

0H\HUKRII� +� 6�� 3DSHQPHLHU� )�� -DKQ� *�� 	 +XII� 0� ������� 'LVWUDFWRU /RFDWLRQV ,QIOXHQFH 0XOWLSOH 2EMHFW

7UDFNLQJ %H\RQG ,QWHUREMHFW 6SDFLQJ� (YLGHQFH )URP (TXLGLVWDQW 'LVWUDFWRU 'LVSODFHPHQWV� ([SHULPHQWDO
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https://doi.org/10.1167/13.7.9
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3V\FKRORJ\� ��� ���±���� KWWSV���GRL�RUJ�������������������D������

0H\HUKRII� +� 6�� 3DSHQPHLHU� )�� -DKQ� *�� 	 +XII� 0� ������� 1RW )/(;LEOH (QRXJK� ([SORULQJ WKH 7HPSRUDO

'\QDPLFV RI $WWHQWLRQDO 5HDOORFDWLRQV:LWK WKH0XOWLSOH 2EMHFW 7UDFNLQJ 3DUDGLJP� -RXUQDO RI ([SHULPHQ�

WDO 3V\FKRORJ\� +XPDQ 3HUFHSWLRQ DQG 3HUIRUPDQFH� ������ ���±���� KWWSV���GRL�RUJ���������[KS�������

1DYRQ� '� ������� )RUHVW EHIRUH WUHHV� 7KH SUHFHGHQFH RI JOREDO IHDWXUHV LQ YLVXDO SHUFHSWLRQ� &RJQLWLYH 3V\�

FKRORJ\� ����� ���±���� KWWSV���GRL�RUJ�����������������������������

1LMKDZDQ� 5� ������� 0RWLRQ H[WUDSRODWLRQ LQ FDWFKLQJ� 1DWXUH� ���������� ���±���� KWWSV���GRL�RUJ���������

������E�

1LMKDZDQ� 5� ������� 9LVXDO SUHGLFWLRQ� 3V\FKRSK\VLFV DQG QHXURSK\VLRORJ\ RI FRPSHQVDWLRQ IRU WLPH GHOD\V�

%HKDYLRUDO DQG %UDLQ 6FLHQFHV� ������ ���±���� KWWSV���GRL�RUJ���������6�������;��������

1LMKDZDQ� 5�� 	 .KXUDQD� %� ������� &RQVFLRXV UHJLVWUDWLRQ RI FRQWLQXRXV DQG GLVFUHWH YLVXDO HYHQWV� ,Q 1HXUDO

FRUUHODWHV RI FRQVFLRXVQHVV� (PSLULFDO DQG FRQFHSWXDO TXHVWLRQV �SS� ���±����� 7KH 0,7 3UHVV�

1XWKPDQQ� $�� 	 +HQGHUVRQ� -� 0� ������� 2EMHFW�EDVHG DWWHQWLRQDO VHOHFWLRQ LQ VFHQH YLHZLQJ� -RXUQDO RI

9LVLRQ� ������ ��±��� KWWSV���GRL�RUJ����������������

2JDZD� +�� :DWDQDEH� .�� 	 <DJL� $� ������� &RQWH[WXDO FXHLQJ LQ PXOWLSOH REMHFW WUDFNLQJ� 9LVXDO &RJQLWLRQ�

������ ����±����� KWWSV���GRL�RUJ��������������������������

2OLYD� $�� 	 6FK\QV� 3� *� ������� &RDUVH %OREV RU )LQH (GJHV" (YLGHQFH 7KDW ,QIRUPDWLRQ 'LDJQRVWLFLW\

&KDQJHV WKH 3HUFHSWLRQ RI &RPSOH[ 9LVXDO 6WLPXOL� &RJQLWLYH 3V\FKRORJ\� ������ ��±���� KWWSV���GRL�RUJ�

��������FRJS����������

2OLYD� $�� 	 6FK\QV� 3� *� ������� 'LDJQRVWLF FRORUV PHGLDWH VFHQH UHFRJQLWLRQ� &RJQLWLYH 3V\FKRORJ\� ������

���±���� KWWSV���GRL�RUJ���������FRJS����������

3HWHUV� 5� -�� ,\HU� $�� ,WWL� /�� 	 .RFK� &� ������� &RPSRQHQWV RI ERWWRP�XS JD]H DOORFDWLRQ LQ QDWXUDO LPDJHV�

9LVLRQ 5HV�� ������� ����±�����

3RUWLOOD� -�� 	 6LPRQFHOOL� (� 3� ������� $ 3DUDPHWULF 7H[WXUH 0RGHO %DVHG RQ -RLQW 6WDWLVWLFV RI &RPSOH[

:DYHOHW &RHIILFLHQWV� ,QWHUQDWLRQDO -RXUQDO RI &RPSXWHU 9LVLRQ� ������ ��±��� KWWSV���GRL�RUJ���������$�

�������������

3RVQHU� 0� ,� ������� 2ULHQWLQJ RI DWWHQWLRQ� 4XDUWHUO\ -RXUQDO RI ([SHULPHQWDO 3V\FKRORJ\� ������ �±��� KWWSV�

��GRL�RUJ��������������������������

3\O\VK\Q� =� :� ������� 6RPH SULPLWLYH PHFKDQLVPV RI VSDWLDO DWWHQWLRQ� &RJQLWLRQ� ������ ���±���� KWWSV�

��GRL�RUJ�����������������������������

3\O\VK\Q� =� :� ������� 7KH UROH RI ORFDWLRQ LQGH[HV LQ VSDWLDO SHUFHSWLRQ� $ VNHWFK RI WKH ),167 VSDWLDO�LQGH[

PRGHO� &RJQLWLRQ� ������ ��±��� KWWSV���GRL�RUJ�����������������������������

3\O\VK\Q� =� :� ������� 9LVXDO LQGH[HV� SUHFRQFHSWXDO REMHFWV� DQG VLWXDWHG YLVLRQ� &RJQLWLRQ� �������� ���±

���� KWWSV���GRL�RUJ�KWWS���G[�GRL�RUJ���������6��������������������
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3\O\VK\Q� =� :� ������� 7KLQJV DQG SODFHV� +RZ WKH PLQG FRQQHFWV ZLWK WKH ZRUOG� 0,7 3UHVV�

3\O\VK\Q� =� :�� 	 6WRUP� 5�:� ������� 7UDFNLQJ PXOWLSOH LQGHSHQGHQW WDUJHWV� (YLGHQFH IRU D SDUDOOHO WUDFNLQJ

PHFKDQLVP� 6SDWLDO 9LVLRQ� ����� ���±���� KWWSV���GRL�RUJ������������������;�����

5DQH\� *� (�� 	 5D\QHU� .� ������� :RUG IUHTXHQF\ HIIHFWV DQG H\H PRYHPHQWV GXULQJ WZR UHDGLQJV RI D WH[W�

&DQDGLDQ -RXUQDO RI ([SHULPHQWDO 3V\FKRORJ\�5HYXH &DQDGLHQQH GH 3V\FKRORJLH ([SpULPHQWDOH� ������

���±���� KWWSV���GRL�RUJ���������������������������

5HLQJROG� (� 0�� 	 6KHULGDQ� +� ������� (\H PRYHPHQWV DQG YLVXDO H[SHUWLVH LQ FKHVV DQG PHGLFLQH� ,Q 6�

3� /LYHUVHGJH� ,� *LOFKULVW� 	 6� (YHUOLQJ �(GV��� 7KH 2[IRUG +DQGERRN RI (\H 0RYHPHQWV �SS� ���±�����

2[IRUG 8QLYHUVLW\ 3UHVV�

5LVNR� (� )�� $QGHUVRQ� 1� &�� /DQWKLHU� 6�� 	 .LQJVWRQH� $� ������� &XULRXV H\HV� ,QGLYLGXDO GLIIHUHQFHV LQ

SHUVRQDOLW\ SUHGLFW H\H PRYHPHQW EHKDYLRU LQ VFHQH�YLHZLQJ� &RJQLWLRQ� ������� ��±��� KWWSV���GRL�RUJ����

�����M�FRJQLWLRQ������������

5RVLQVNL� 5� 5�� *ROLQNRII� 5� 0�� 	 .XNLVK� .� 6� ������� $XWRPDWLF 6HPDQWLF 3URFHVVLQJ LQ D 3LFWXUH�:RUG

,QWHUIHUHQFH 7DVN� &KLOG 'HYHORSPHQW� ������ ���±���� KWWSV���GRL�RUJ����������������

6DODV� -� $�� 	 /HYLQ� '� 7� ������� (IILFLHQW FDOFXODWLRQV RI 166�EDVHG JD]H VLPLODULW\ IRU WLPH�GHSHQGHQW

VWLPXOL� %HKDY� 5HV� 0HWKRGV�

6FKROO� %� -� ������� :KDW +DYH :H /HDUQHG DERXW $WWHQWLRQ IURP 0XOWLSOH�2EMHFW 7UDFNLQJ �DQG 9LFH 9HUVD�"

,Q '� 'HGULFN 	 /� 7ULFN �(GV��� &RPSXWDWLRQ� &RJQLWLRQ� DQG 3\O\VK\Q �SS� ��±���� 7KH 0,7 3UHVV�

6FKROO� %� -�� 	 3\O\VK\Q� =� :� ������� 7UDFNLQJ 0XOWLSOH ,WHPV 7KURXJK 2FFOXVLRQ� &OXHV WR 9LVXDO 2E�

MHFWKRRG�� &RJQLWLYH 3V\FKRORJ\� ������ ���±���� KWWSV���GRL�RUJ�KWWS���G[�GRL�RUJ���������FRJS����������

6FKROO� %� -�� 3\O\VK\Q� =� :�� 	 )HOGPDQ� -� ������� :KDW LV D YLVXDO REMHFW" (YLGHQFH IURP WDUJHW PHUJLQJ LQ

PXOWLSOH REMHFW WUDFNLQJ� &RJQLWLRQ� �������� ���±����

6FKXSS� +� 7�� 6FKPlO]OH� 5�� )ODLVFK� 7�� :HLNH� $� ,�� 	 +DPP� $� 2� ������� $IIHFWLYH SLFWXUH SURFHV�

VLQJ DV D IXQFWLRQ RI SUHFHGLQJ SLFWXUH YDOHQFH� $Q (53 DQDO\VLV� %LRORJLFDO 3V\FKRORJ\� ������ ��±���

KWWSV���GRL�RUJ�KWWSV���GRL�RUJ���������M�ELRSV\FKR������������

6FK�W]� $� &�� %UDXQ� '� ,�� 	 *HJHQIXUWQHU� .� 5� ������� (\H PRYHPHQWV DQG SHUFHSWLRQ� $ VHOHFWLYH UHYLHZ�

-RXUQDO RI 9LVLRQ� ������ �±�� KWWSV���GRL�RUJ���������������

6FK\QV� 3� *�� 	 2OLYD� $� ������� )URP %OREV WR %RXQGDU\ (GJHV� (YLGHQFH IRU 7LPH� DQG 6SDWLDO�6FDOH�

'HSHQGHQW 6FHQH 5HFRJQLWLRQ� 3V\FKRORJLFDO 6FLHQFH� ����� ���±���� KWWSV���GRL�RUJ���������M�����������

�����WE������[

6HNXOHU� 5�� 0F/DXJKOLQ� &�� 	<RWVXPRWR� <� ������� $JH�5HODWHG &KDQJHV LQ $WWHQWLRQDO 7UDFNLQJ RI0XOWLSOH

0RYLQJ 2EMHFWV� 3HUFHSWLRQ� ������ ���±���� KWWSV���GRL�RUJ���������S����

6KLP� :� 0�� $OYDUH]� *� $�� 	 -LDQJ� <� 9� ������� 6SDWLDO VHSDUDWLRQ EHWZHHQ WDUJHWV FRQVWUDLQV PDLQWHQDQFH

RI DWWHQWLRQ RQ PXOWLSOH REMHFWV� 3V\FKRQRPLF %XOOHWLQ 	 5HYLHZ� ������ ���±���� KWWSV���GRL�RUJ���������

3%5���������
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6WDUUHYHOG� 3� $�� 	 +HLM� :� /� ������� 3LFWXUH�ZRUG LQWHUIHUHQFH LV D 6WURRS HIIHFW� $ WKHRUHWLFDO DQDO\VLV DQG

QHZ HPSLULFDO ILQGLQJV� 3V\FKRQRPLF %XOOHWLQ 	 5HYLHZ� ������ ���±���� KWWSV���GRL�RUJ���������V������

����������

6WiUNRYi� 7�� /XNDYVNê� -�� -DYRUD� 2�� 	 %URP� &� ������� $QWKURSRPRUSKLVPV LQ PXOWLPHGLD OHDUQLQJ� $WWUDFW

DWWHQWLRQ EXW GR QRW HQKDQFH OHDUQLQJ" -RXUQDO RI &RPSXWHU $VVLVWHG /HDUQLQJ� ������ ���±����

6WURRS� -� 5� ������� 6WXGLHV RI LQWHUIHUHQFH LQ VHULDO YHUEDO UHDFWLRQV� -RXUQDO RI ([SHULPHQWDO 3V\FKRORJ\�

*HQHUDO� ������ ���±���� KWWSV���GRL�RUJ���������K�������

6XFKRZ� -� :�� )RXJQLH� '�� %UDG\� 7� )�� 	 $OYDUH]� *� $� ������� 7HUPV RI WKH GHEDWH RQ WKH IRUPDW DQG

VWUXFWXUH RI YLVXDO PHPRU\� $WWHQWLRQ� 3HUFHSWLRQ 	 3V\FKRSK\VLFV� ������ ����±����� KWWSV���GRL�RUJ����

�����V����������������

7KRUSH� 6�� )L]H� '�� 	 0DUORW� &� ������� 6SHHG RI SURFHVVLQJ LQ WKH KXPDQ YLVXDO V\VWHP� 1DWXUH� ����������

���±���� KWWSV���GRL�RUJ���������������D�

7RUUDOED� $�� 	 2OLYD� $� ������� 6WDWLVWLFV RI QDWXUDO LPDJH FDWHJRULHV� 1HWZRUN� &RPSXWDWLRQ LQ 1HXUDO 6\V�

WHPV� ��� ���±����

8SDGK\D\XOD� $�� 	 )ORPEDXP� -� ������� $ PRGHO WKDW DGRSWV KXPDQ IL[DWLRQV H[SODLQV LQGLYLGXDO GLIIHUHQFHV

LQ PXOWLSOH REMHFW WUDFNLQJ� &RJQLWLRQ� ������� KWWSV���GRL�RUJ���������M�FRJQLWLRQ������������

<DQWLV� 6� ������� 0XOWLHOHPHQW YLVXDO WUDFNLQJ� $WWHQWLRQ DQG SHUFHSWXDO RUJDQL]DWLRQ� &RJQLWLYH 3V\FKRORJ\�

������ ���±����

<DUEXV� $� /� ������� (\H PRYHPHQWV DQG YLVLRQ� 6SULQJHU�

=HOLQVN\� *� -�� 	 1HLGHU� 0� %� ������� $Q H\H PRYHPHQW DQDO\VLV RI PXOWLSOH REMHFW WUDFNLQJ LQ D UHDOLVWLF

HQYLURQPHQW� 9LVXDO &RJQLWLRQ� ������ ���±���� KWWSV���GRL�RUJ��������������������������

=HOLQVN\� *� -�� 	 7RGRU� $� ������� 7KH UROH RI ³UHVFXH VDFFDGHV´ LQ WUDFNLQJ REMHFWV WKURXJK RFFOXVLRQV�

-RXUQDO RI 9LVLRQ� ������� ��� KWWSV���GRL�RUJ�����������������
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