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1. âLDPH�GDUEH�SDWHLNWD�PHGåLDJD�QơUD�SODJLMXRWD��W\ULPǐ�GXRPHQ\V�\UD�DXWHQWLãNL�LU�QHVXNODVWRWL�� 
2. 7LHVLRJLDL�DU�QHWLHVLRJLDL�SDQDXGRWRV�NLWǐ�ãDOWLQLǐ�LU�DU�DXWRULǐ�FLWDWRV�LU�DU�NLWD�PHGåLDJD��ƳVNDLWDQW�

GLUEWLQLR� LQWHOHNWR�SURJUDPǐ�JHQHUXRWXV� WHNVWXV��SDå\PơWD� OLWHUDWǌURV�QXRURGRVH�DUED� ƳYDUGLQWD�
NLWDLV�EǌGDLV� 

3. 6X�SDVHNPơPLV��QXVWDþLXV�SODJLMDYLPR�DU�GXRPHQǐ�NODVWRMLPR�DWYHMXV��HVX�VXVLSDåLQĊV�-usi) ir jas 
suprantu. 
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���� 7HUPLQDL LU VąYRNRV �

���� )LOPǐ JDUVR VWDQGDUWR UDLGD LU ƳWDND NLQR PHGLMDL �

����� (UGYLQLR JDUVR HVWHWLNRV LU SDQDXGRMLPR XåXRPD]JRV �

����� 1XR QHE\ODXV NLQR LNL 'ROE\ VWHUHR �

����� ��� LU VNDLWPHQLQLV HUGYLQLV JDUVDV ��

���� ,PHUV\YXV JDUVDV ��
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���� âLXRODLNLQơV LPHUV\YLRV DXVLQLǐ WHFKQRORJLMRV ��

���� (NVWHUQDOL]XRWRV ELQDXULQơV YLUWXDOL]DFLMRV SULQFLSDL ��

���� (NVWHUQDOL]XRWRV ELQDXULQơV YLUWXDOL]DFLMRV SHUVSHNW\YRV NLQH ��

���� %LQDXULQLR DWNǌULPR DXVLQơPLV SULYDOXPDL LU WUǌNXPDL ILOPR JDUVR SRVWSURGXNFLMRV

NRQWHNVWH ��

���� .RQYHUVLMD Ƴ JDUVLDNDOELǐ IRUPDWXV� 3UDNWLQLDL DVSHNWDL ��

���� %DLJLDPRMR PDJLVWUR ILOPR Ä0ơWDµµ DWYHMLV ��
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âLV PDJLVWUR GDUEDV� DWOLNWDV /LHWXYRV PX]LNRV LU WHDWUR DNDGHPLMRMH� QDJULQơMD ILOPǐ
JDUVR WDNHOLǐ NǌULPą� QDXGRMDQW DXVLQHV NDLS SDJULQGLQƳ PRQLWRULQJR IRUPDWą� 7\ULPDV
QDJULQơMD VXVLMXVLDV WHFKQRORJLMDV� WHRULQLXV SDJULQGXV LU SUDNWLQHV WDLN\PR JDOLP\EHV�
DNFHQWXRMDQW ELQDXULQơV JDUVR WHFKQRORJLMRV SRWHQFLDOą LU ULERWXPXV�

'DUEDV SDEUơåLD SDQGHPLMRV SDVSDUWLQWą ILOPǐ åLǌUơMLPR ƳSURþLǐ SDVLNHLWLPą� GơO NXULR
SDGLGơMR QDPǐ SHUåLǌUǐ VNDLþLXV LU EXYR SHUVYDUVW\WL WUDGLFLQLDL JDUVR IRUPDWDL� $QDOL]XRMDPD
JDOLP\Eơ NXUWL ILOPǐ JDUVR WDNHOLXV� VSHFLDOLDL SULWDLN\WXV DXVLQơPV� QDXGRMDQW LPHUV\YLDV
JDUVR WHFKQRORJLMDV åLǌURYR SDWLUþLDL SDJHULQWL�

3HUåLǌULPRV LVWRULQơV LU ãLXRODLNLQơV SUDNWLNRV ILOPǐ JDUVR JDP\ERMH� QXR QHE\ODXV
NLQR LNL PRGHUQLǐ VNDLWPHQLQLǐ HUGYLQLR JDUVR IRUPDWǐ� WRNLǐ NDLS 'ROE\ 6WHUHR LU ���
JDUVLDNDOELǐ VLVWHPRV� 7\ULPDV SDEUơåLD LPHUV\YDXV JDUVR VYDUEą� NXULV SDGLGLQD åLǌURYR
ƳVLWUDXNLPą SHU HUGYLQLR JDUVR SDWLUWƳ�

'DUEDV LãVDPLDL QDJULQơMD ãLXRODLNLQHV LPHUV\YLDV DXVLQLǐ WHFKQRORJLMDV� \SDWLQJą
GơPHVƳ VNLUGDPDV ELQDXULQLR JDUVR WHFKQRORJLMDL� 7\ULPDV GHPRQVWUXRMD ELQDXULQLR JDUVR
NǌU\ELQƳ LU WHFKQLQƳ SRWHQFLDOą� LOLXVWUXRWą UHåLVLHULDXV 6DP *UHHQ ILOPR ��� 6RXQGV�
SDY\]GåLX� NXULDPH VơNPLQJDL EXYR SDQDXGRWD ELQDXULQLR JDUVR WHFKQRORJLMD GHULQDQW Mą VX
WUDGLFLQLǐ JDUVR VLVWHPǐ HOHPHQWDLV�

.ULWLãNDL YHUWLQDPL ELQDXULQLR JDUVR QDXGRMLPR ILOPǐ SRVWSURGXNFLMRMH SULYDOXPDL LU
WUǌNXPDL� 7HLJLDPD� NDG ELQDXULQLV PRQLWRULQJDV JDOL VXSDSUDVWLQWL JDP\ERV SURFHVą� \SDþ
PDåR ELXGåHWR ILOPDPV� OHLVGDPDV JDUVR GL]DLQHULDPV SULLPWL JHULDX SDJUƳVWXV VSUHQGLPXV�
âLǐ PHWRGLNǐ SUDNWLQLV WDLN\PDV SDYDL]GXRWDV WUXPSDPHWUDåLR ILOPR �0ơWD� NǌULPH�
5HIOHNVLMRV DSLH ãƳ SURMHNWą VXWHLNLD YHUWLQJǐ ƳåYDOJǐ DSLH ELQDXULQơV JDUVR WHFKQRORJLMRV
SUDNWLQƳ SULWDLNRPXPą LU HIHNW\YXPą UHDOLRPLV VąO\JRPLV�

,ãYDGRMH WHLJLDPD� NDG DXVLQLǐ LU ELQDXULQơV JDUVR WHFKQRORJLMRV QDXGRMLPDV ILOPǐ
JDUVR WDNHOLǐ NǌULPXL VXWHLNLD UHLNãPLQJǐ SUDQDãXPǐ NDLQǐ HIHNW\YXPR LU NǌU\ELQLR
ODQNVWXPR DWåYLOJLX� 7DþLDX WDLS SDW LãVNLULDPL LããǌNLDL� VXVLMĊ VX ãLǐ JDUVR WDNHOLǐ SHUNơOLPX Ƴ
WUDGLFLQHV JDUVLDNDOELǐ VLVWHPDV EHL SDWHLNLDPRV SDJULQGLQơV JDLUơV VLHNLDQW VNODQGDXV LU
HIHNW\YDXV VXGHULQDPXPR�

'DUEH SDWHLNLDPDV LãVDPXV QDXGRWǐ ãDOWLQLǐ VąUDãDV LU SULHGDL VX SDSLOGRPDLV
GXRPHQLPLV EHL PHGåLDJD� âLV W\ULPDV SULVLGHGD SULH DNDGHPLQLR GLVNXUVR DSLH ILOPǐ JDUVR
JDP\Eą� SDEUơåGDPDV ELQDXULQơV JDUVR WHFKQRORJLMRV SRWHQFLDOą LU MRV UHLNãPĊ DWHLWLHV
LPHUV\YLRPV NLQHPDWRJUDILQơPV SDWLUWLPV�
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7KLV PDVWHU
V WKHVLV� FRQGXFWHG DW WKH /LWKXDQLDQ $FDGHP\ RI 0XVLF DQG 7KHDWUH�
H[SORUHV WKH FUHDWLRQ RI ILOP VRXQGWUDFNV XVLQJ KHDGSKRQHV DV WKH SULPDU\ PRQLWRULQJ IRUPDW�
7KH UHVHDUFK H[DPLQHV WKH UHODWHG WHFKQRORJLHV� WKHRUHWLFDO IRXQGDWLRQV� DQG SUDFWLFDO
DSSOLFDWLRQV� HPSKDVL]LQJ WKH SRWHQWLDO DQG OLPLWDWLRQV RI ELQDXUDO DXGLR WHFKQRORJ\�

7KH WKHVLV KLJKOLJKWV WKH FKDQJHV LQ ILOP YLHZLQJ KDELWV DFFHOHUDWHG E\ WKH SDQGHPLF�
ZKLFK KDYH LQFUHDVHG WKH QXPEHU RI KRPH VFUHHQLQJV DQG OHG WR D UHHYDOXDWLRQ RI WUDGLWLRQDO
VRXQG IRUPDWV� 7KH SRVVLELOLW\ RI FUHDWLQJ ILOP VRXQGWUDFNV VSHFLILFDOO\ WDLORUHG IRU
KHDGSKRQHV XVLQJ LPPHUVLYH VRXQG WHFKQRORJLHV WR HQKDQFH WKH YLHZHU
V H[SHULHQFH LV
DQDO\]HG�

+LVWRULFDO DQG FRQWHPSRUDU\ SUDFWLFHV LQ ILOP VRXQG SURGXFWLRQ DUH UHYLHZHG� IURP
VLOHQW FLQHPD WR PRGHUQ GLJLWDO VXUURXQG VRXQG IRUPDWV VXFK DV 'ROE\ 6WHUHR DQG ��� VSHDNHU
V\VWHPV� 7KH UHVHDUFK XQGHUVFRUHV WKH LPSRUWDQFH RI LPPHUVLYH VRXQG� ZKLFK HQKDQFHV
YLHZHU HQJDJHPHQW WKURXJK VSDWLDO DXGLR H[SHULHQFHV�

7KH WKHVLV WKRURXJKO\ H[DPLQHV PRGHUQ LPPHUVLYH KHDGSKRQH WHFKQRORJLHV� ZLWK D
SDUWLFXODU IRFXV RQ ELQDXUDO DXGLR WHFKQRORJ\� 7KH VWXG\ GHPRQVWUDWHV WKH FUHDWLYH DQG
WHFKQLFDO SRWHQWLDO RI ELQDXUDO VRXQG� LOOXVWUDWHG E\ WKH H[DPSOH RI GLUHFWRU 6DP *UHHQ
V ILOP
��� 6RXQGV�� ZKLFK VXFFHVVIXOO\ HPSOR\HG ELQDXUDO DXGLR WHFKQRORJ\ LQ FRPELQDWLRQ ZLWK
WUDGLWLRQDO VRXQG V\VWHP HOHPHQWV�

7KH DGYDQWDJHV DQG GLVDGYDQWDJHV RI XVLQJ ELQDXUDO VRXQG LQ ILOP SRVW�SURGXFWLRQ DUH
FULWLFDOO\ DVVHVVHG� ,W LV DUJXHG WKDW ELQDXUDO PRQLWRULQJ FDQ VLPSOLI\ WKH SURGXFWLRQ SURFHVV�
HVSHFLDOO\ IRU ORZ�EXGJHW ILOPV� E\ HQDEOLQJ VRXQG GHVLJQHUV WR PDNH EHWWHU�LQIRUPHG
GHFLVLRQV� 7KH SUDFWLFDO DSSOLFDWLRQ RI WKHVH PHWKRGRORJLHV LV LOOXVWUDWHG WKURXJK WKH FUHDWLRQ
RI WKH VKRUW ILOP �0ơWD�� 5HIOHFWLRQV RQ WKLV SURMHFW SURYLGH YDOXDEOH LQVLJKWV LQWR WKH
SUDFWLFDO DSSOLFDELOLW\ DQG HIIHFWLYHQHVV RI ELQDXUDO DXGLR WHFKQRORJ\ LQ UHDO�ZRUOG FRQGLWLRQV�

7KH FRQFOXVLRQ VWDWHV WKDW WKH XVH RI KHDGSKRQHV DQG ELQDXUDO DXGLR WHFKQRORJ\ IRU
ILOP VRXQGWUDFN FUHDWLRQ RIIHUV VLJQLILFDQW DGYDQWDJHV LQ WHUPV RI FRVW HIILFLHQF\ DQG FUHDWLYH
IOH[LELOLW\� +RZHYHU� FKDOOHQJHV UHODWHG WR WUDQVODWLQJ WKHVH VRXQGWUDFNV WR WUDGLWLRQDO VSHDNHU
V\VWHPV DUH DOVR KLJKOLJKWHG� DQG NH\ JXLGHOLQHV IRU DFKLHYLQJ VPRRWK DQG HIIHFWLYH
FRPSDWLELOLW\ DUH SUHVHQWHG�

7KH WKHVLV LQFOXGHV D FRPSUHKHQVLYH OLVW RI UHIHUHQFHV DQG DSSHQGLFHV ZLWK DGGLWLRQDO
GDWD DQG PDWHULDOV� 7KLV UHVHDUFK FRQWULEXWHV WR WKH DFDGHPLF GLVFRXUVH RQ ILOP VRXQG
SURGXFWLRQ� HPSKDVL]LQJ WKH SRWHQWLDO RI ELQDXUDO DXGLR WHFKQRORJ\ DQG LWV VLJQLILFDQFH IRU
IXWXUH LPPHUVLYH FLQHPDWLF H[SHULHQFHV�
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.LQR LQGXVWULMD� NDLS LU YLVL MRMH Y\NVWDQW\V SURFHVDL� QXRODW Y\VWRVL LU NHLþLDVL

SULNODXVRPDL QXR YDUWRWRMǐ SRUHLNLǐ� WHFKQRORJLQLǐ WHQGHQFLMǐ� SROLWLQơV�HNRQRPLQơV

VLWXDFLMRV LU SDþLǐ NLQR NǌUơMǐ SRåLǌULR� äYHOJLDQW Lã WHFKQRORJLQơV SHUVSHNW\YRV� VXNXUWL ILOPą

ãLDLV ODLNDLV WDPSD YLV SDSUDVþLDX� NR SDVHNRMH YLVD NLQR LQGXVWULMD QXRODW SOHþLDVL LU DWVLYHULD

GDXJHOLXL QDXMǐ NǌUơMǐ� 7DþLDX ãLV LãVLSOơWLPDV VąO\JRMD QH WLN GLGHVQƳ ILOPǐ SURGXNFLMRV

SULHLQDPXPą� EHW LU JDP\ERV ELXGåHWǐ PDåơMLPą� 6DYR UXRåWX NLQR åLǌURYDL YLV ODELDX \UD

OLQNĊ åLǌUơWL ILOPXV QH NLQR WHDWUXRVH� R QDPǐ HUGYơVH LQWHUQHWLQLǐ SODWIRUPǐ SDJDOED� 7DL

VPDUNLDL OơPơ LU SDVWDUǐMǐ PHWǐ SDQGHPLMRV ƳWDND� NXRPHW NLQR WHDWUDL DSVNULWDL LOJą ODLNą

QHWXUơMR JDOLP\EơV IXQNFLRQXRWL� NR SDVHNRMH VXVLIRUPDYR QDXML ILOPǐ åLǌUơMLPR ƳSURþLDL EHL

SDNLWR SDþLRV NLQR PHGLMRV VDPSUDWD� .LQDV� WUDGLFLãNDL VXSUDQWDPDV NDLS NROHNW\YLQơ SDWLUWLV

NLQR WHDWUH� GơO WHFKQRORJLMǐ Y\VW\PRVL LU VNDLWPHQL]DFLMRV QHEơUD DSULERWDV YLHWRV� ODLNR DU

IRUPDWR� ,U QRUV NLQDV NODVLNLQH VDYR IRUPD LãOLHND QHDWVLHMDPD NXOWǌURV LU SUDPRJǐ LQGXVWULMRV

GDOLPL� MXQWDPDV DLãNXV SRVOLQNLV OLQN LQGLYLGXDODXV ãLRV PHGLMRV YDUWRMLPR� VąO\JRWR PHGLMǐ

NRQYHUJHQFLMRV IHQRPHQR��

1HSDLVDQW YLVǐ QǌGLHQRV DNWXDOLMǐ� VXSRQXRMDQþLǐ ILOPǐ SURGXNFLMRV� SODWLQLPR�

åLǌUơMLPR SREǌGåLR SRN\þLXV� NLQR JDUVR IRUPDWǐ WHQGHQFLMRV LãOLNR PDåDL SDNLWXVLRV�

6WDQGDUWLQLX NLQR JDUVR WDNHOLR IRUPDWX LNL GDEDU \UD ODLNRPL ���� ����� �'ROE\ $WPRV� DU

NLWRV JDUVLDNDOELǐ NRQILJǌUDFLMRV� SLUPLQH VDYR IXQNFLMD VNLUWRV NLQR VDOHL DUED NLWDL VSHFLDOLDL

SULWDLN\WDL GLGHOHL HUGYHL� 7DþLDX NDLS PDWRPH Lã SUDNWLNRV LU Y\UDXMDQþLǐ WHQGHQFLMǐ� GLGHOơ

GDOLV ILOPǐ� \SDþ QHSULNODXVRPǐ� PDåR ELXGåHWR� VWXGHQWLãNǐ NǌULQLǐ YLV GDåQLDX \UD åLǌULPL

QH WDP VNLUWRVH VDOơVH� EHW QDPXRVH QDXGRMDQW WXULPą JDUVR VLVWHPą� QXRWROLQLǐ IHVWLYDOLǐ

SURJUDPRVH� DU EHW NXU NLWXU WDLNDQW PRELOLXV ƳUHQJLQLXV LU DXVLQHV� .LWDLS WDULDQW� GLGåLRML ãLǐ

ILOPǐ DXGLWRULMRV GDOLV MXRV SDPDWR QH NLQR WHDWUXRVH� 7DLJL� JDOLPD GDU\WL SULHODLGą� NDG

DWLWLNLPDV NLQR VDOơV JDUVLDNDOELǐ VWDQGDUWXL QHEơUD EǌWLQ\Eơ NDL NXULǐ ILOPǐ SLUPLQLDP JDUVR

� 0HGLMǐ NRQYHUJHQFLMD � ULEǐ WDUS VNLUWLQJǐ PHGLMǐ WHFKQRORJLMǐ ± UDGLMR� VSDXGRV� WHOHYL]LMRV LU LQWHUQHWR ±
Q\NLPDV� 3DY\]GåLXL� NLQR ILOPDL JDOL EǌWL URGRPL NLQR HNUDQH� SHU WHOHYL]LMą� JDOL EǌWL ƳUDãRPL '9' IRUPDWX�
WUDQVOLXRMDPL LQWHUQHWX LU åLǌULPL NRPSLXWHULR HNUDQH� 0DQRPD� NDG PHGLMǐ NRQYHUJHQFLMą ODELDXVLDL OHPLD
WHFKQRORJLMǐ LU VNDLWPHQLQLPR SOơWUD �$LãNLQDPDVLV U\ãLǐ VX YLVXRPHQH WHUPLQǐ åRG\QDV� ����� ���
KWWSV���ZZZ�OWND�HX�ZS�FRQWHQW�XSORDGV���������/7.$�WHUPLQ�&��%���&��%(RG\QDV�SGI�

�



WDNHOLR IRUPDWXL� âLXRODLNLQơV� YLV ODELDX WREXOơMDQþLRV ƳWUDXNDXV �LPPHUVLYH� JDUVR

WHFKQRORJLMRV OHLGåLD SDVLHNWL HNVWHUQDOL]XRWą HUGYLQƳ JDUVR WDNHOƳ DXVLQLǐ SDJDOED�

3UREOHPDWLND ãLXR DVSHNWX LãVLVNLULD WXR� NDG QơUD åLQRPD� NLHN NǌU\ELQH LU WHFKQLQH SUDVPH

\UD HIHNW\YX NXUWL ILOPR JDUVR WDNHOƳ QDXGRMDQW DXVLQHV LU DU WRNLX EǌGX VXNXUWDV ILOPR JDUVR

WDNHOLV JDOL EǌWL VơNPLQJDL SHUNHOLDPDV Ƴ WUDGLFLQLXV JDUVLDNDOELǐ IRUPDWXV�

âLR GDUER REMHNWDV \UD WLHVLRJLDL VLHMDPDV VX NLQR JDUVR WDNHOLR NǌU\ED QDXGRMDQW

DXVLQHV LU LQGLYLGXDOLDV HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR SULHPRQHV� $XVLQLǐ SDJDOED

LPHUV\YDXV JDUVR WDNHOLR NǌU\ED WDPSD SULHLQDPD QHW LU PDåR ELXGåHWR ILOPXRVH� JDUVR WDNHOLR

SLUPLQƳ IRUPDWą UHQJLDQW QXRWROLQLX EǌGX EHL LãYHQJLDQW GLGHOLǐ NDãWǐ� 'DUEH LãVNLULDPL

ELQDXULQLǐ WHFKQRORJLMǐ WDLN\PR PHWRGDL LU JDOLP\EơV� NXULRV ƳJDOLQWǐ VXIRUPXRWL QDXMą�

HIHNW\YLą NLQR JDUVR NǌULPR SUDNWLNą LU DWHLWLHV SHUVSHNW\YDV�� 6X WXR \UD VLHMDPDV LU ãLR GDUER

DNWXDOXPDV EHL QDXMXPDV�

'DUER WLNVODV \UD LãWLUWL NLQR JDUVR WDNHOLR JDP\ERV SURFHVą QDXGRMDQW LQGLYLGXDODXV

PRQLWRULQJR SULHPRQHV� W�\� DXVLQHV LU ELQDXULQLXV ƳUDQNLXV� 6LHNLDQW ãLR WLNVOR EXYR LãVLNHOWL

NRQNUHWǌV XåGDYLQLDL�

�� $SåYHOJWL NLQR JDUVR VWDQGDUWR VXVLIRUPDYLPą SDVDXOLQơMH SUDNWLNRMH�

�� ,ãWLUWL DXVLQLǐ SDQDXGRMLPR JDOLP\EHV� WHFKQLQLXV LU NǌU\ELQLXV SULYDOXPXV EHL

LããǌNLXV�

�� $XVLQLǐ SDQDXGRMLPR GDUER SURFHVH UH]XOWDW\YXPą DWVNOHLVWL ãLR GDUER SUDNWLQơV GDOLHV

ILOPR Ä0ơWDµµ SDY\]GåLX�

�
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���� 7HUPLQDL LU VąYRNRV

$QDOL]XRMDQW JDUVR WHFKQRORJLMRV WHUPLQRORJLMą OLHWXYLǐ NDOED� SDVWHELPD� NDG QHUHWDL

VWRNRMDPD NRQNUHWXPR LU DLãNXPR DSLEUơåLDQW NDL NXULXRV WHFKQLQLXV JDUVR SDUDPHWUXV� 7DP

WLNUDV QHWLNVOXPDV DWVLVNOHLGåLD LU SUDNWLQLDPH WHUPLQRORJLMRV QDXGRMLPR ODXNH� NDOEDQW DSLH

WHFKQLQLXV DVSHNWXV VXVLMXVLXV VX GDXJLDNDQDOLX LU HUGYLQLX JDUVX� <SDþ GDåQDL VXVLGXULDPD VX

VSHFLILQLǐ SURIHVLRQDODXV JDUVR WHUPLQǐ YHUWLPX Ƴ OLHWXYLǐ NDOEą VWRNRV DUED QHWLNVOXPR� 7RGơO

ãLDPH VN\ULXMH DSLEUơåLDPRV SDJULQGLQơV GDUEH QDXGRMDPRV VąYRNRV LU WHUPLQDL�

0XOWLFKDQQHO LU 0XOWLWUDFN� $QJOǐ NDOED WXUL DLãNLą DWVNLUWƳ WDUS PXOWLFKDQQHO LU

PXOWLWUDFN WHUPLQǐ� NXU PXOWLFKDQQHO QXURGR PHGLMRV DU DWNǌULPR VLVWHPRV IRUPDWą� WXULQWƳ

GDXJLDX QHL GX DWNǌULPR NDQDOXV� R PXOWLWUDFN LQGLNXRMD ƳUDã\PR� UHGDJDYLPR DUED DWNǌULPR

WHFKQRORJLMą QDXGRMDQW DWVNLUXV JDUVR WDNHOLXV� NXULH QHEǌWLQDL DWNXULDPL GDXJLDNDQDOLX

IRUPDWX �+ROPDQ� ����� ��� /LHWXYLǐ NDOERMH ãLRV GYL VąYRNRV QHUHWDL ƳYDUGLMDPRV WXR SDþLX

WHUPLQX ± GDXJLDNDQDOLV� 7RNV DSLEUơåLPDV \UD QH LNL JDOR DLãNXV VLHNLDQW LãVNLUWL U\ãNLXV

PXOWLFKDQQHO LU PXOWLWUDFN DVSHNWXV LU Mǐ YDLGPHQƳ NLQR JDUVR UDLGRMH� 7RGơO VLHNLDQW WLNVOHVQLR

ãLǐ WHUPLQǐ DSLEUơåLPR� ãLDPH GDUEH PXOWLFKDQQHO WHUPLQDV ƳYDUGLMDPDV GDXJLDNDQDOLR

VąYRND� R PXOWLWUDFN YHUþLDPDV NDLS GDXJWDNLV�

,PPHUVLYH VRXQG� 7DL WHUPLQDV� DSLEUơåLDQWLV VYDUEǐ ãLXRODLNLQLǐ NLQR JDUVR

WHFKQRORJLMǐ Y\VW\PRVL DVSHNWą W�\� JDUVR JHEơMLPą SDQDUGLQWL DUED Ƴ WUDXNWL åLǌURYą Ƴ

DXGLRYL]XDOLQLX EǌGX SDVDNRMDPą LVWRULMą� 1RUV WLHVLRJLQLV ãLR WHUPLQR YHUWLPDV EǌWǐ

SDQDUGLQDQWLV DUED ƳWUDXNLDQWLV� ãLH YHUWLPDL \UD SHU SODWǌV LU QHDWVSLQGL NRQNUHWDXV NRQWHNVWR�

EHL Lã GDOLHV SUHNơV åHQNOR SRå\PLǐ� NXULXRV WXUL WHUPLQDV LPPHUVLYH VRXQG� 7RGơO ãLDPH

GDUEH EXV QDXGRMDPDV VXOLHWXYLQLPDV LPHUV\YXV JDUVDV��

� $QDORJLMD VX DFWLYH � DNW\YXV� SDVVLYH � SDV\YXV LU SDQ�

�



���� )LOPǐ JDUVR VWDQGDUWR UDLGD LU ƳWDND NLQR PHGLMDL

����� (UGYLQLR JDUVR HVWHWLNRV LU SDQDXGRMLPR XåXRPD]JRV

äPRJDXV SRUHLNLV VXYRNWL VDYH HUGYơMH LU VDQW\N\MH VX MD� YHLNLDXVLDL \UD VąO\JRWDV

IXQGDPHQWDOLRV NRJQLW\YLQơV HYROLXFLMRV LU \UD QHDWVLHMDPD VąPRQơV Y\VW\PRVL GDOLV� .ODXVRV

JHEơMLPDV LGHQWLILNXRWL LU DWVNLUWL HUGYHV JDUVR SDJDOED \UD YLHQDV Lã WR ƳURG\Pǐ� *DUVDV QHJDOL

HJ]LVWXRWL EH PDWHULMRV� NXULD SHUGXRGDPRV JDUVR EDQJRV LU WXR SDþLX EH HUGYơV� NXULRMH MLV

VNOLQGD� .DLS DSLEHQGULQWDL WHLJLD -HQVDV %ODXHUWDV� JDPWRMH QHHJ]LVWXRMD WRNV UHLãNLQ\V NDLS

QHHUGYLQLV JDUVDV �%ODXHUW� ������ 7DLJL IXQGDPHQWDOLDL HUGYLQLR JDUVR VąYRND HJ]LVWXRMD WLHN

SDW� NLHN LU LQGLYLGDV� LQWHUSUHWXRMDQWLV Wą JDUVą VDYR DSOLQNRV NRQWHNVWH�

1HSDLVDQW WR� NDG GơO JDUVR� NDLS IL]LNLQLR UHLãNLQLR� ODLNLQXPR QơUD LãOLNĊ MRNLǐ MR

SDQDXGRMLPR SDY\]GåLǐ Lã SULHãLVWRULQLǐ ODLNǐ� DNXVWLQơV DUFKHRORJLMRV W\ULPDL URGR� MRJ

VSHFLILQơV SDWDOSǐ UHYHUEHUDFLMRV� DLGR FKDUDNWHULVWLNRV WXUơMR ƳWDNRV XUYǐ SLHãLQLǐ WXULQLXL EHL

ORNDFLMRV SDVLULQNLPXL� 3DY\]GåLXL YLHQRMH Lã WRNLǐ VWXGLMǐ SDVWHEơWD� NDG J\YǌQǐ DWYDL]GDL�

NXULǐ MXGơMLPDV VNOHLGåLD GLGHOƳ JDUVą W�\� MDXþLǐ� EL]RQǐ� HOQLǐ LU SDQDãLDL� GDåQLDX UDQGDPL

XUYǐ YLHWRVH VX Y\UDXMDQþLDLV U\ãNLDLV DWVSLQGåLDLV LU GLGHOLX DLGX� 7XR WDUSX DNXVWLãNDL UDPLRV

HUGYơV GDåQLDX EXYR GHNRUXRMDPRV NDþLǐ ãHLPRV åLQGXROLǐ DWYDL]GDLV �:DOOHU� ������

3DOHROLWR ODLNRWDUSLR XUYǐ W\ULPDL $QJOLMRMH� $LULMRMH LU 3UDQFǌ]LMRMH DWVNOHLGåLD VąU\ãƳ WDUS

SLHãLQLǐ ORNDFLMǐ LU VWLSULǐ DNXVWLQLǐ UH]RQDQVǐ Y\ULãNR EDOVR GLDSD]RQH �-DKQ� �����

5H]QLNRII� ������ âLRV PRNVOLQơV ƳåYDOJRV VXSRQXRMD LGơMą� MRJ HUGYLQLV JDUVDV YLVDLV ODLNDLV

HJ]LVWXRMD QH WLN NDLS JDPWRV IHQRPHQDV� EHW LU \UD QDXGRMDPDV NDLS NǌU\ELQơ SULHPRQơ� NXUL

HYROLXFLRQXRMD NDUWX VX åPRJXPL LU MR NRJQLW\YLQơV VąPRQơV EHL HVWHWLQLR SRMǌþLR UDLGD�

*DUVLQLV HUGYơV VXYRNLPDV �DXGLWRU\ VSDWLDO DZDUHQHVV� \UD NXU NDV GDXJLDX QHL WLN JHEơMLPDV

DWVNLUWL JDUVǐ SDVLNHLWLPą HUGYơMH� âL VDY\Eơ WDLS SDW DSLPD HPRFLQHV EHL HOJVHQRV SDWLUWLV

HUGYơMH �%OHVVHU� 6DOWHU� ����� ���� 3ULNODXVRPDL QXR HUGYơV DNXVWLNRV� WDV SDWV JDUVR ãDOWLQLV

JDOL LQLFLMXRWL VNLUWLQJDV HPRFLQHV EǌVHQDV ± QXR EDLPơV LNL UDP\EơV� 7RGơO DQDOL]XRMDQW

HUGYLQLR JDUVR� NDLS NǌU\ELQLR IHQRPHQR UDLGą� SDVWHELPD� NDG HUGYơV DNXVWLND� NDLS LU SDW\V

JDUVR ãDOWLQLDL� \UD JDUVLQLDL VWLPXODL NRGXRMDQW\V WDP WLNUDV VRFLDOLQHV� NXOWǌULQHV LU

DVPHQLQHV UHLNãPHV �LELG� S� ���� NXULDV JDOLPD WLNVOLQJDL LãQDXGRWL VLHNLDQW PHQLQLǐ DU

�



HVWHWLQLǐ WLNVOǐ� NXULǐ ƳJ\YHQGLQLPDV NLQWD SULNODXVRPDL QXR ODLNPHþLR LU WHFKQRORJLQLR

LãVLY\VW\PR�

7ROLDX åYHOJLDQW Ƴ HUGYLQLR JDUVR NDLS HVWHWLQơV SULHPRQơV JHQH]ơV DVSHNWXV�

SDVWHELPD� NDG HUGYLQLR JDUVR LGơMRV LãWDNRV PX]LNRV NǌU\ERMH VLHNLD UHQHVDQVR ODLNXV�

3LUPLHML LãOLNĊ EDQG\PDL LãQDXGRWL HUGYơV GLPHQVLMą PX]LNRV HVWHWLNRMH� VLHNLD ���� PHWXV�

NXRPHW IODPDQGǐ NRPSR]LWRULXV $GULDQDV :LOODHUWDV 9HQHFLMRMH DWOLHNDQW DQWLIRQLQLX

GDLQDYLPX SDUHPWą NǌULQƳ �6DOPL 6SH]]DWL� LãVN\Uơ FKRUą Ƴ NDLUĊ LU GHãLQĊ GDOLV DWLWLQNDQþLDV

YDUJRQǐ LãGơVW\Pą NDLUơMH LU GHãLQơMH âY� 0RUNDXV ED]LOLNRV DOWRULDXV SXVơVH �0RRUH� -DPHV�

����� ��������� .LHN YơOLDX DSLH ���� PHWXV *LRYDQQLV *DEULHOLV WRMH SDþLRMH ED]LOLNRMH

WDSĊV SDJULQGLQLX YDUJRQLQLQNX SUDGơMR WDLN\WL SUHFL]LãNDV PX]LNDQWǐ LãGơVW\PR VFKHPDV QH

WLN NDLUơV�GHãLQơV� EHW LU SODWHVQLDPH HUGYơV NRQWHNVWH �&KDUWHULV� ����� ���±����� ;,;

DPåLXMH WRNLH NRPSR]LWRULDL NDLS +HNWRUDV %HUOLR]DV� *LXVHSSH 9HULGV LU *XVWDYDV 0DKOHULV

QDXGRMR HUGYơV GLPHQVLMRV QXRURGDV VDYR NǌULQLǐ SDUWLWǌURVH�

�

7DLJL HUGYLQLR JDUVR LGơMD J\YXRMD NDUWX VX åPRJXPL LU MDX GDXJHOƳ ãLPWPHþLǐ \UD

SULHLQDPD LU SDVLWHONLDPD NDLS NǌU\ELQơ SULHPRQơ� âLRV SULHPRQơV WREXOLQLPDV QXRVHNOLDL

SHUVLNHOLD LU Ƴ QDXMXRVLXV ODLNXV EHL WĊVLDVL LNL ãLRO ƳYDLULRPLV IRUPRPLV VNLUWLQJRVH PHGLMRVH�

<SDWLQJDL WDL DNWXDOX NLQXL� NXULDP HUGYLQLV JDUVDV \UD QH WLN YLHQD Lã LãUDLãNRV SULHPRQLǐ� EHW

LU YHLNVQ\V GDUDQWLV GLGåLXOĊ ƳWDNą SDþLDL NLQR PHGLMRV NU\SþLDL LU UDLGDL� 6NDLWPHQLQLV HUGYLQLV

JDUVDV QH WLN DWYơUơ QDXMDV NǌU\ELQHV JDOLP\EHV JDUVR GL]DLQXL� EHW WDLS SDW WXUơMR ƳWDNRV LU

NLQHPDWRJUDILMDL� PRQWDåXL LU QHW SDþLDL LGơMDL� NDLS YHLNLD NLQDV �.HULQV� ��������

� +HNWRUDV %HUOLR]DV Ä)DQWDVWLQơMHµµ VLPIRQLMRMH 2S� �� QDXGRMR XåNXOLVLXRVH HVDQþLXV LQVWUXPHQWXV
WDLS SDUXRãGDPDV SXEOLNą JLUGơWL PX]LNą ÄþLDµµ LU ÄWHQµµ �%HJDXOW� ����� ����� âLV XåNXOLVLQLǐ LQVWUXPHQWǐ
QDXGRMLPDV WDLS SDW EXYR SHULPWDV YơO\YǐMǐ URPDQWLNǐ NRPSR]LWRULǐ� SDY\]GåLXL� *LXVHSSH 9HUGåLR
�����±������ NXULV VDYR NǌULQ\MH Ä5HTXLHPµµ ������ QDXGRMR XåNXOLVLXRVH HVDQWƳ DQVDPEOƳ� LU *XVWDYR
0DKOHULR �����±������ NXULV ���� P� SLUPRMR VDYR VLPIRQLMRV Ä3ULVLNơOLPDVµµ 1U� � SUHPMHURMH QDXGRMR
XåNXOLVLXRVH HVDQþLXV YDULQLXV SXþLDPXRVLXV �=YRQDU� �����

�



����� 1XR QHE\ODXV NLQR LNL 'ROE\ VWHUHR

.ODXVD LU HUGYơV VXYRNLPDV JDUVR SDJDOED \UD QHDWVLHMDPD åPRJDXV SRMǌþLǐ GDOLV�

YHUWLQDQW LU VXYRNLDQW NLQHPDWRJUDILQLR PHQR NǌULQLXV� 3LUPąMƳ NLQR UDLGRV HWDSą SULLPWD

YDGLQWL QHE\ODXV NLQR HUD� WDþLDX ILOPDL QLHNDGD QHHJ]LVWDYR NDLS EHJDUVơ PHGLMD� 1RUV NDLS LU

GDXJHO\MH NLWǐ VULþLǐ WHFKQRORJLMRV ULERWXPDV QH Lã NDUWR OHLGR SHUWHLNWL SODWǐ JDUVLQơV UDLãNRV

VSHNWUą SLUPXRVLXRVH NLQR NǌULQLXRVH� ILOPǐ SHUåLǌURV YLVDGD EXYR DNRPSDQXRMDPRV J\YD

IRUWHSLMRQR� RUNHVWUR DU YRNDOLQH PX]LND LU QHW J\YDLV GLDORJDLV �$OWPDQ� ����� ������ ƲGRPX

LU WDL� NDG� NLQHWRVNRSR� SLUPLQơ SDVNLUWLV SDJDO 7RPR (GLVRQR VXPDQ\Pą WXUơMR EǌWL

YL]XDOLQLV DNRPSDQLPHQWDV DQNVþLDX VXNXUWR IRQRJUDIR JURMDPDL PX]LNDL �)LOP +LVWRU\ ���

QR� �� ����� ����� 7DLJL LGơMD� NDG JDUVDV \UD QHDWVLHMDPD YL]XDOLRVLRV PHGLMRV GDOLV� HJ]LVWDYR

GDU LNL DWVLUDQGDQW SDþLDL NLQR WHFKQRORJLMDL� $QDOL]XRMDQW WROLPHVQĊ NLQR LVWRULMą� SDVWHELPD�

NDG SURJUHVDV ILOPǐ JDUVR VULW\MH \UD VąO\JRWDV QH YLHQ WHFKQRORJLQơV SDåDQJRV� EHW LU

QXVLVWRYơMXVLǐ HVWHWLQLǐ GRJPǐ� ILOPǐ LQGXVWULMRV HNRQRPLNRV� NLQR åLǌURYǐ OǌNHVþLǐ LU QDPǐ

NLQR ULQNRV GLQDPLNRV �.HULQV� ��������� 7RGơO ãLV SURFHVDV VX WDP WLNUDLV SDNLOLPDLV LU

QXRVPXNLDLV VDYR HLJRMH ODELDX DUWLPDV QXRODWLQơV NDLWRV QHL QXRVHNODXV Y\VW\PRVL PRGHOLXL�

���� P� ILOPDV 7KH -D]] 6LQJHU ODLNRPDV SLUPXRMX JDUVLQLX ILOPX� NXULR SDVLURG\PDV�

SULHãLQJDL QHJX \UD SRSXOLDULDL PDQRPD� QHVXNơOơ VWDLJDXV QHE\ODXV NLQR SDUDGLJPRV

SDVLNHLWLPR Ƴ JDUVLQƳ� WDþLDX SXLNLDL SDGHPRQVWUDYR� NLHN YHUWơV ILOPXL JDOL SULGơWL WLNUL

VLQFKURQLãNL YDLGLQDQþLǐ åYDLJåGåLǐ EDOVDL� SRSXOLDULRML PX]LND� DNWRULǐ GDLQDYLPDV LU

GLDORJDL �&UDIWRQ� ����� ���� 9LV GơOWR� HNVSHULPHQWDL GDXJLDNDQDOLR JDUVR DWNǌULPR VULW\MH

SUDVLGơMR GDU JHURNDL LNL JDUVLQLR NLQR DWVLUDGLPR LU NXUƳ ODLNą Y\VWơVL DWVNLUDL QXR SDþLRV NLQR

LQGXVWULMRV� ���� PHWDLV $OHNVDQGUDV *UDKDPDV %HOODV DWOLNR YLHQą SLUPǐMǐ EDQG\Pǐ VX

VWHUHR JDUVR WUDQVOLDYLPX �%HFN� ����� ���� NLHN YơOLDX ���� PHWDLV %HOO /DEV SDWREXOLQR ãLą

VWHUHR WHFKQLNą LU DWOLNR ƳUDãą� NXULV ODLNRPDV SLUPXRMX WLNUX VWHUHR ƳUDãX �LELG�� S� ���� 'DU SR

PHWǐ EXYR DWOLNWD SLUPRML RUNHVWUR WUDQVOLDFLMD Lã )LODGHOILMRV Ƴ 9DãLQJWRQą QDXGRMDQW WULMǐ

NDQDOǐ VLVWHPą �.HOORJ� ����� ��������� &HQWULQLR NDQDOR SDQDXGRMLPDV LãVSUHQGơ LNL WRO

HJ]LVWDYXVLą VN\OơV VWHUHR ODXNR FHQWUH SUREOHPą� DWVLUDQGDQþLą QDXGRMDQW WLN GX SULHNLQLXV

NDQDOXV �%HFN� ����� ���� âLV WULMǐ SULHNLQLǐ JDUVLDNDOELǐ SDQDXGRMLPR HNVSHULPHQWDV

� .LQHWRVNRSDV ����� PHWDLV 7RPR (GLVRQR LU MR DVLVWHQWR :LOOLDPR 'LFNVRQR VXNXUWDV ILOPǐ SHUåLǌURV
SULHWDLVDV� GDYĊV VWLSUǐ LPSXOVą NLQR LQGXVWULMRV Y\VW\PXLVL�

��



VơNPLQJDL SDGHPRQVWUDYR� NDG QDXGRMDQW WRNLą DWNǌULPR VLVWHPą RUNHVWUR LQVWUXPHQWDL

VNDPED WLNURYLãNLDX SR]LFLMRV DWåYLOJLX� WDLS SDW VơNPLQJDL UHSUH]HQWXRMDPL LU MXGDQW\V JDUVR

ãDOWLQLDL� 3R NHOHWRV PHWǐ ���� P� %HOOR ODERUDWRULMRV LQLFLDW\YD ƳY\NR SLUPRML GRNXPHQWXRWD

GDXJLDNDQDOLR JDUVR VLQFKURQL]XRWR VX YDL]GX GHPRQVWUDFLMD� NXULRMH SDQDXGRWD WD SDWL WULMǐ

SULHNLQLǐ NDQDOǐ VLVWHPD� âLV HNVSHULPHQWDV SDGHPRQVWUDYR WULV GDXJLDNDQDOơV VLVWHPRV

\SDW\EHV� NXULRV Lã HVPơV DSLEUơåLD IXQGDPHQWDOLDV HUGYLQLR JDUVR SDQDXGRMLPR NLQH

IXQNFLMDV�

�� *DOLP\Eơ VXWDSDWLQWL JDUVR ãDOWLQLR NU\SWƳ VX YDL]GX HNUDQH KRUL]RQWDOLRMH Dã\MH�

�� *DOLP\Eơ VXNXUWL ƳVSǌGåLR HIHNWą DWNUHLSLDQW GơPHVƳ Ƴ MXGDQWƳ JDUVR REMHNWą�

�� *DOLP\Eơ SHUWHLNWL VWDELOLą DWPRVIHUą �.HULQV� ���������

/\JLDJUHþLDL %HOOR ODERUDWRULMRV HNVSHULPHQWDPV VX GDXJLDNDQDOLX JDUVX� MDX QXR ����

PHWǐ NLQR LQGXVWULMRMH PRQRIRQLQLR JDUVR ULERVH EXYR LãQDXGRMDPRV NHOLǐ JDUVLDNDOELǐ

VLVWHPRV� .DGDQJL ILOPDL WXR PHWX EXYR OHLGåLDPL WLN VX YLHQX JDUVR WDNHOLX� XåGXRWLV UDQNLQLX

EǌGX SHUMXQJWL JDUVą Lã YLHQRV JDUVLDNDOELǐ VLVWHPRV Ƴ NLWą� WHNGDYR NLQR PHFKDQLNXL�

���� PHWDLV NLQR NRPSDQLMD :DUQHU %URWKHUV SULVWDWơ SLUPą VWDQGDUWL]XRWą

GDXJLDNDQDOĊ VLVWHPą 9LWDVRXQG� 7DL QHEXYR WLNUDV GDXJLDNDQDOLV VWDQGDUWDV� WDþLDX MDPH EXYR

SDVLWHONLDPL JDUVLDNDOELDL QH WLN VDOơV SULHN\MH� EHW LU JDOH� R JDOLQLXV JDUVLDNDOELXV ƳMXQJGDYR

DUED LãMXQJGDYR DWVNLUDV NRQWUROLQLV WDNHOLV� ƳUDã\WDV WDUS NLQR MXRVWRV SHUIRUDFLMǐ� 9LVL GLDORJDL

EXYR NRQFHQWUXRMDPL SULHN\MH� R JDOLQLDL JDUVLDNDOELDL EǌGDYR ƳMXQJLDPL WLN HIHNWLQJRVH ILOPR

YLHWRVH VLHNLDQW DXGLWRULMDL VXNHOWL GLGHVQƳ ƳVSǌGƳ �.HOORJ� ����� �����

7DLV SDþLDLV PHWDLV EXYR SULVWDW\WDV LU SLUPDVLV ILOPDV VX WLNUX GDXJLDNDQDOLX JDUVX

:DOWR 'LVQơMDXV )DQWDVLD� âLDP ILOPXL $PHULNRV UDGLMR NRUSRUDFLMD �5&$� NDUWX VX :DOWR

'LVQơMDXV VWXGLMD VXNǌUơ VSHFLDOLą GDXJLDNDQDOLR DWNǌULPR VLVWHPą� NXUL SDVLWHONơ WULV

GLVNUHþLXV JDUVR WDNHOLXV� VNLUWXV WULPV JDUVLDNDOELDPV Xå HNUDQR �%HUQDUG� ����� ���� 7DLS SDW

ãL VLVWHPD SDYDGLQLPX )DQWDVRXQG QDXGRMR JDOLQLXV JDUVLDNDOELXV� NXULH� SDQDãLDL NDLS LU

9LWDVRXQG DWYHMX� EXYR ƳMXQJLDPL DUED LãMXQJLDPL DWVNLUR NRQWUROLQLR WDNHOLR SDJDOED WDP

WLNURVH ILOPR YLHWRVH� %H SDSLOGRPǐ JDUVLDNDOELǐ )DQWDVRXQG VLVWHPRV DWNǌULPXL EXYR

UHLNDOLQJDV SDSLOGRPDV SURMHNWRULXV� VNLUWDV WLN JDUVR WDNHOLDPV DWNXUWL� NDGDQJL YLVL JDUVR

WDNHOLDL IL]LãNDL QHWLOSR Ƴ YLHQą VWDQGDUWLQĊ �� PP NLQR MXRVWą NDUWX VX SDþLX ILOPX� %ǌWHQW GơO

ãLRV VLVWHPRV EUDQJXPR LU NRPSOHNVLãNXPR SHU YLVą HJ]LVWDYLPR ODLNRWDUSƳ )DQWDVRXQG EXYR

��



ƳUHQJWą WLN ãHãLXRVH NLQR WHDWUXRVH -XQJWLQơVH $PHULNRV YDOVWLMRVH EHL SDQDXGRWD YRV YLHQDPH

ILOPH ± :DOWR 'LVQơMDXV )DQWDVLD� 1RUV WHFKQRORJLãNDL EHL HVWHWLãNDL WDP ODLNRWDUSLXL

ƳVSǌGLQJD� )DQWDVRXQG VLVWHPD QHVXODXNơ GLGHOơV NRPHUFLQơV VơNPơV WRGơO WROLDX QHEXYR

Y\VWRPD� 7DL OơPơ LU SUDVLGơMĊV ,, SDVDXOLQLV NDUDV ODLNLQDL VXVWDEGĊV LU YLVRV NLQR LQGXVWULMRV

Y\VW\PąVL�

.LWDV SURYHUåLV NLQR JDUVH ƳY\NR MDX WLN SR GHãLPWLHV PHWǐ� NDL SDVLEDLJXV DQWUDMDP

SDVDXOLQLDP NDUXL EXYR LãWREXOLQWL LU FLYLOLQLDP QDXGRMLPXL WDSR SULHLQDPL JHUHVQơV NRN\EơV

JDUVLDNDOELDL VX SHUPDQHQWLQLDLV PDJQHWDLV LU PDJQHWLQơ JDUVR MXRVWD �+ROPDQ� ����� ���

0DJQHWLQơ MXRVWD WXUơMR \SDþ GLGHOƳ SUDQDãXPą NRN\EơV SUDVPH O\JLQDQW VX �� PP RSWLQH

MXRVWD� PDåLDX LãNUDLS\Pǐ� PDåLDX WULXNãPR� SODWHVQLV GDåQLQLV GLDSD]RQDV �.HOORJ� �����

��������� 7RGơO ãL WHFKQRORJLMD QHWUXNR ƳVLY\UDXWL NLQR ILOPǐ LQGXVWULMRMH VNLUWLQJDLV

IRUPDWDLV� GDåQLDXVLDL WXULQþLDLV WULV DUED GDXJLDX SULHNLQLXV NDQDOXV LU YLHQą JDOLQƳ ÄHIHNWLQƳµµ

NDQDOą �+XOO� ������ $WVLUDGXV JDOLP\EHL QDXGRWL GLVNUHWLãNą HIHNWLQƳ NDQDOą LãNLOR HVWHWLQơ

GLOHPD� NRNLą JDUVR PHGåLDJą QXNUHLSWL Ƴ ãƳ NDQDOą� ���� P� ILOPDV $SOLQN SDVDXOƳ SHU ��

GLHQǐ �$URXQG WKH :RUOG LQ �� 'D\V� QDXGRMR JDOLQƳ NDQDOą VLHNLDQW SHUWHLNWL åLǌURYXL EXYLPR

WUDXNLQ\MH ƳVSǌGƳ �%HUQDUG� ����� ���� NDL NXULH DQNVW\YLHML GDXJLDNDQDOLDL ILOPǐ OHLGLPDL

QHWJL HNVSHULPHQWDYR VX GLDORJǐ SDQRUDPDYLPX Ƴ JDOą �%HOWRQ� ���� ������ 7DþLDX WXRPHWLQơ

NLQR DXGLWRULMD� QHSUDWXVL SULH WRNLR JDQD UDGLNDODXV HVWHWLQLR JDUVR SRN\þLR NLQH� VNHSWLãNDL

SULơPơ ãLXRV HNVSHULPHQWXV� WRGơO LOJDLQLXL EXYR DWVLVDN\WD QDXGRWL ãƳ HIHNWLQƳ NDQDOą

QDUDW\YLQLXRVH ILOPXRVH �LELG�� S� �����

1RUV PDJQHWLQơV MXRVWRV WHFKQRORJLMD EHL VWHUHR JDUVDV NLQH ãHãWDPH GHãLPWPHW\MH

WXUơMR DNLYDL]Gǐ SUDQDãXPą WLHN WHFKQLQH WLHN NǌU\ELQLǐ VSUHQGLPǐ SUDVPH� ãLV IRUPDWDV YLV

GơOWR QHƳVLWYLUWLQR GDXJXPRMH NLQR WHDWUǐ� 7DL OơPơ GYL SDJULQGLQơV SULHåDVW\V� HNRQRPLQơ LU

VRFLDOLQơ� 0DJQHWLQơV MXRVWRV WHFKQRORJLMRV LQWHJUDYLPDV EXYR EUDQJXV SURFHVDV WLHN NLQR

WHDWUǐ ƳUHQJLPH� WLHN LU ILOPǐ OHLGơMDPV EHL SODWLQWRMDPV� 3DY\]GåLXL NLQR MXRVWRV VX

PDJQHWLQLX JDUVR WDNHOLX JDP\ED &LQHPD6FRSH IRUPDWXL NDLQDYR LNL VHSW\QLǐ NDUWǐ EUDQJLDX

QHL MXRVWRV VX RSWLQLX JDUVR WDNHOLX �+DQG]R� ����� ����� âHãWDMDPH GHãLPWPHW\MH PDåơMDQW

NLQR WHDWUǐ ODQNRPXPXL� NLQR VWXGLMRV� VLHNGDPRV SULWUDXNWL GDXJLDX åLǌURYǐ� EXYR OLQNXVLRV

HNVSHULPHQWXRWL VX ãLRPLV QDXMRPLV LU EUDQJLRPLV WHFKQRORJLMRPLV� ,U ãLRV SDSLOGRPRV

LãODLGRV Lã GDOLHV SDVLWHLVLQR� 3LUPDVLV &LQHUDPD IRUPDWR� VXGDU\WR Lã WULMǐ SDUDOHOLQLǐ YDL]GR

SURMHNWRULǐ LU VHSW\QLǐ NDQDOǐ JDUVR �+ROOPDQ� ����� ��� ILOPDV 7KLV LV &LQHUDPD ������ WDSR

��



WUHþLXRMX SHOQLQJLDXVLX ILOPX LVWRULMRMH QHSDLVDQW WR� NDG Lã YLVR EXYR URGRPDV WLN

VHSW\QLROLNRMH NLQR WHDWUǐ �7KRPSVRQ� %RUGZHOO� ����� ����� 7DþLDX WXR SDW PHWX GDXJ

SLJHVQLV &LQHPD6FRSH IRUPDWDV WDLS SDW QHãơ SHOQą� ,U QRUV LNL SDW ãHãWRMR GHãLPWPHþLR

SDEDLJRV WULV NHWYLUWDGDOLXV )R[ VWXGLMRV SDMDPǐ Lã NLQR MXRVWǐ VXGDUơ SDMDPRV JDXWRV Lã

PDJQHWLQLǐ VWHUHRIRQLQLǐ OHLGLQLǐ �%HOWRQ� ���� ������ NLQR WHDWUǐ ODQNRPXPDV -$9

WHQGHQFLQJDL PDåơMR� 7RGơO EUDQJHVQơV PDJQHWLQơV MXRVWRV WHFKQRORJLMRV QDXGRMLPDV NLQR

OHLGLQLXRVH WDSR SHU EUDQJXV LU HNRQRPLãNDL QHWYDUXV� %H WR XåVLHQLR NLQR WHDWUǐ EHL YLHWLQơV

WHOHYL]LMRV ULQNRV� NXULRPLV -$9 NLQR LQGXVWULMD EDQGơ NRPSHQVXRWL NUHQWDQþLDV SDMDPDV Lã

NLQR WHDWUǐ ODQN\WRMǐ ELOLHWǐ� SDODLNơ WLN PRQRIRQLQƳ JDUVą� WRGơO NXUWL DWVNLUą GDXJLDNDQDOƳ

JDUVR WDNHOƳ YLHQ VPXQNDQþLDL YLHWLQLǐ NLQR WHDWUǐ ULQNDL WDSR HNRQRPLãNDL LWLQ QHQDXGLQJD�

*UHWD ãLǐ HNRQRPLQLǐ YHLNVQLǐ ƳWDNRV &LQHPD6FRSH IRUPDWR QHVơNPHL WXUơMR LU

VRFLDOLQLV DVSHNWDV� -RKQDV %HOWRQDV WDL VLHMD VX NLQR WHDWUǐ DXGLWRULMRV QXVLVWDW\PX� NDG VWHUHR

JDUVDV \UD VNLUWDV GLUEWLQLDP HIHNWXL VXNXUWL� R VHQRV JHURV PRQRIRQLQơV VLVWHPRV� SULH NXULǐ

DXGLWRULMD SULSUDWXVL� EXYR ODLNRPRV ODELDX UHDOLVWLãNRPLV �%HOWRQ� ���� ������ $XGLWRULMD

EXYR ƳSUDWXVL SULH PRQRIRQLQLR JDUVR UDGLMXMH� PX]LNRV ƳUDãXRVH LU DQNVWHVQLXRVH NLQR

OHLGLQLXRVH� WRGơO ãƳ IRUPDWą ODLNơ QRUPD� 9LVL EDQG\PDL VX GDXJLDNDQDOLDLV JDUVR WDNHOLDLV

DXGLWRULMRV WDSR WUDNWXRMDPL NDLS GLUEWLQLDL LU QHQDWǌUDOǌV� SULLPWLQL WLN HIHNWLQJXRVH YHLNVPR

ILOPXRVH� URGRPXRVH GLGHOLXRVH HNUDQXRVH� 7DLJL GDXJLDNDQDOƳ JDUVą GDXJXPD DXGLWRULMRV

ODLNơ QHSULLPWLQą QRUPDOLDPH NLQH� NDLS SHU GDXJ LPSR]DQWLãNą� R GơO HNRQRPLQLǐ SULHåDãþLǐ�

PLQơWǐ DQNVþLDX� GDXJLDNDQDOLV PDJQHWLQLV JDUVDV EXYR ƳPDQRPDV WLN EUDQJLXRVH LU

HIHNWLQJXRVH ILOPXRVH� 7RNLRPLV VąO\JRPLV VXVLNǌUơ XåGDUDV UDWDV� NXULDPH WXR PHWX

WHFKQRORJLãNDL SDåDQJLDXVLD LU NRN\ELãNLDXVLD JDUVR WHFKQRORJLMD QHWXUơMR YLHWRV LãVLY\VW\WL LU

ƳVLY\UDXWL �.HULQV� ����� ����

3R ãLRV GDXJLDNDQDOLR JDUVR IRUPDWR QHVơNPơV ƳVLWYLUWLQWL +ROLYXGH� NLQR WHDWUXRVH YơO

ơPơ GRPLQXRWL RSWLQLV PRQRIRQLQLV JDUVDV LU ãLV IRUPDWDV QHSDNLWĊV Y\UDYR VHSWLQWDMDPH LU

GLGåLąMą GDOƳ DãWXQWRMR GHãLPWPHþLR� *DUVR NRN\Eơ GDXJXPRMH NLQR WHDWUǐ SHU Wą ODLNRWDUSƳ

QHWJL SDEORJơMR WDXS\PR VXPHWLPDLV QHSULåLǌULQW LU QHDWQDXMLQDQW VHQRV WHFKQLNRV �+DQG]R�

����� ����� 7RNV NLQR WHDWUǐ WHFKQRORJLQLV åLQJVQLV DWJDO SULH PRQRIRQLQLR JDUVR LU

WHFKQRORJLQLV DWVLOLNLPDV ơPơ VPDUNLDL NRQWUDVWXRWL VX GLGHOLX WHPSX WREXOơMDQþLRPLV LU

SRSXOLDUơMDQþLRPLV JDUVR WHFKQRORJLMRPLV PX]LNRV LQGXVWULMRMH DãWXQWR GHãLPWPHþLR

SDEDLJRMH� Ä���� PHWDLV $PHULND WDSR SDPLãXVLD GơO JDUVR LU MR NRN\EơV� 7X JDOơMDL SDWLUWL

��



VLPIRQLQLR RUNHVWUR DU URNR NRQFHUWR VNDPEHVƳ VDYR QDPXRVH� JDOơMDL ƳUDãą SDVLLPWL VX VDYLPL

Ƴ DXWRPRELOƳ DU QHW NLãHQĊ� �«� ���� PHWDLV PX]LNRV LQGXVWULMRV SDMDPRV VLHNơ ��� PLOLMDUGR

-$9 GROHULǐ W�\� PLOLMDUGX GDXJLDX QHL YLVǐ ����� -$9 NLQR WHDWUǐ ELOLHWǐ NDVǐ SDMDPRVµµ

�6FKUHJHU� ����� ����� .LWDLS WDULDQW åPRQLǐ� \SDWLQJDL ����� PHWǐ DXGLWRULMRV WDUSH�

SRUHLNLDL� OǌNHVþLDL LU HVWHWLQLV VNRQLV JDUVR DWåYLOJLX VPDUNLDL LãDXJR� R QRULQW ãLą DXGLWRULMą

SULWUDXNWL Ƴ NLQR WHDWUXV UHLNơMR WXRV OǌNHVþLXV SDWHQNLQWL DU QHW SUDQRNWL� 'ơO WR NLQR

LQGXVWULMRV LQåLQLHULDPV QHOLNR QLHNR NLWR� NDLS GDU NDUWą VXVơVWL LU XåSLOG\WL ãLą VSUDJą NLQR

JDUVR WHFKQRORJLMRV VULW\MH �6HUJL� ������

%H NHOLǐ QH LWLQ UHLNãPLQJǐ EDQG\Pǐ NDLS 6HQQVXUURXQG LU 4XLQWDSKRQLFV GLGåLDXVLą

SURYHUåƳ VXNơOơ QDXMDV 'ROE\ 6WHUHR IRUPDWR DWVLUDGLPDV� 3DJULQGLQLV 'ROE\ 6WHUHR

SUDQDãXPDV EXYR WDL� NDG ãL WHFKQRORJLMD VXJHEơMR åHQNOLDL SDJHULQWL NLQR JDUVR NRN\EĊ�

QHLãNHOLDQW NLQR MXRVWRV OHLGLQLR NDLQRV� âLDP WLNVOXL 'ROE\ QDXGRMR ƳSUDVWą RSWLQƳ JDUVR WDNHOƳ�

WDþLDX QDXGRMDQW PDWULFRV WHFKQRORJLMą� YLHQR RSWLQLR WDNHOLR XåLPDPPH SORWH EXYR

VXWDOSLQDPL � JDUVR WDNHOLDL ± NDLUơ� GHãLQơ� FHQWUDV LU JDOLQLV NDQDODV� 'ROE\ 6WHUHR PDWULFRV

NRGDYLPR SURFHVH WDLS SDW QDXGRMR WULXNãPR PDåLQLPR WHFKQRORJLMą� NXUL RSWLQLDP JDUVXL

OHLGR SDVLHNWL GLGHVQƳ GDåQLQƳ LU GLQDPLQƳ GLDSD]RQą QHL WUDGLFLQLDPH RSWLQLDPH JDUVR WDNHO\MH

�+ROPDQ ����� ��� 1HSDLVDQW HNRQRPLQLǐ SULYDOXPǐ 'ROE\ 6WHUHR WHFKQRORJLMD WXUơMR LU VDYR

WUǌNXPǐ� 0DWULFRV NRGDYLPR SURFHVDV NRN\EơV DWåYLOJLX YLVJL QHSULO\JR SLOQDL GLVNUHWLãNLHPV

PDJQHWLQLR GDXJLDNDQDOLR JDUVR IRUPDWDPV� *DOLQLV NDQDODV WXUơMR WLN PDåGDXJ SXVĊ

GLQDPLQLR LU GDåQLQLR GLDSD]RQR O\JLQDQW VX SULHNLX� WDLS� SDW VLHNLDQW PRQR VXGHULQDPXPR�

MRNLH VYDUEǌV JDUVDL QHJDOơMR EǌWL SDQRUDPXRMDPL Ƴ JDOą� 7DLS SDW QRUV OHLGơMDPV ãL

WHFKQRORJLMD NDLQRV LU QHSDGLGLQR� SRVWSURGXNFLMD LU VXYHGLPDV ãLDP IRUPDWXL EXYR EUDQJHVQL

QHL ƳSUDVWDP PRQR IRUPDWXL� 7DþLDX YLVXV ãLXRV WUǌNXPXV QXVWHOEơ EHL 'ROE\ 6WHUHR

WHFKQRORJLMą LãSRSXOLDULQR ���� PHWǐ ILOPDV äYDLJåGåLǐ NDUDL �6WDU :DUV� LU WDP ODLNPHþLXL

LWLQ LQRYDW\YǌV ãLR ILOPR JDUVR GL]DLQR VSUHQGLPDL� -DX SDWL SLUPRML ILOPR VFHQD� NXULRMH

GLGåLXOLR HUGYơODLYLR JDUVDV SUDVNULHMD Lã NLQR VDOơV JDOR Ƴ SULHNƳ SXLNLDL SDGHPRQVWUDYR 'ROE\

6WHUHR IRUPDWR JDOLP\EHV LU VXNơOơ GLGåLXOƳ ƳVSǌGƳ åLǌURYDPV� NDV QXOơPơ WROHVQƳ ãLRV

WHFKQRORJLMRV SRSXOLDUơMLPą LU Y\VW\PąVL� 3HU PDåLDX QHL WULV PHWXV QXR 6WDU :DUV SUHPMHURV

'ROE\ 6WHUHR IRUPDWDV MDX EXYR SDQDXGRWDV �� SLOQDPHWUDåLXRVH ILOPXRVH LU ƳGLHJWDV GDXJLDX

QHL ���� NLQR WHDWUǐ �%HFN� ����� ����� $WVLVSLULDQW QXR 'ROE\ 6WHUHR IRUPDWR VSHFLILNDFLMǐ

QHPDåDL SR WR LãOHLVWǐ ILOPǐ QDXGRMR ƳYDLULDV ãLR IRUPDWR YDULDFLMDV� NXULRV QHUHWDL QHWJL

��



SUDQRNR RULJLQDODXV 'ROE\ IRUPDWR UơPXV LU EXYR VSHFLILãNDL SULWDLN\WRV NRQNUHþLǐ ILOPǐ

NǌU\ELQLDPV VSUHQGLPDPV SDVLHNWL� 3DY\]GåLXL ���� PHWǐ ILOPDV $UWLPL WUHþLRMR ODLSVQLR

NRQWDNWDL �&ORVH (QFRXQWHUV RI WKH 7KLUG .LQG� SULGơMR DWVNLUą åHPǐ GDåQLǐ NDQDOą� ���� PHWǐ

6XSHUPHQDV �6XSHUPDQ� QDXGRMR GX JDOLQLXV NDQDOXV� R ���� PHWǐ ILOPDV âLǐ GLHQǐ

DSRNDOLSVơ �$SRFDO\SVH 1RZ� EXYR SDUHPWDV YLVLãNDL VNLUWLQJX IRUPDWX� ODELDX SDQDãLX Ƴ

VHQDMƳ 4XLQWDSKRQLFV ± WU\V SULHNLQLDL NDQDODL� LU GX JDOLQLDL NDQDODL� 7DþLDX SR VơNPLQJR

VWDUWR DNW\YLRV 'ROE\ NRPSDQLMRV ULQNRGDURV GơND YLVRV ãLRV SDWREXOLQWRV IRUPDWR YHUVLMRV

EXYR SR]LFLRQXRMDPRV NDLS 'ROE\ 6WHUHR �.HULQV� ����� ���� 7DL VWLSULDL OơPơ LU WROLPHVQƳ

'ROE\ YDUGR NDLS NRN\EơV åHQNOR ƳVLWYLUWLQLPą� 9LV GơOWR QHSDLVDQW YLVǐ VơNPLQJǐ 'ROE\

6WHUHR LU MR YDULDFLMǐ SDQDXGRMLPR DWYHMǐ� ãLR IRUPDWR WHFKQLQLDL DSULERMLPDL� \SDþ PDWULFLQLR

NRGDYLPR ± GHNRGDYLPR WUǌNXPDL� QHDWYơUơ NǌUơMDPV JDOLP\ELǐ VLHNWL GLGHVQLR SURYHUåLR

NLQR JDUVR HVWHWLNRMH� NXULRV NRQFHSFLMD LU WROLDX LãOLNR FHQWULVWLãND� NRQFHQWUXRWD Ƴ HNUDQą�

JDOLQLXV NDQDOXV QDXGRMDQW GDXJLDXVLD WLN DWPRVIHULQLDPV VOXRNVQLDPV SHUWHLNWL�

$SLEHQGULQDQW JDOLPD WHLJWL� NDG YLHQL SDJULQGLQLǐ YHLNVQLǐ OHPLDQþLǐ NLQR JDUVR

WHFKQRORJLMRV Y\VW\PąVL DQNVW\YRVLRVH MRV VWDGLMRVH EXYR QH WLN WHFKQRORJLQơ SDåDQJD� EHW LU

DXGLWRULMRV OǌNHVþLDL EHL NLQR HVWHWLNRV VDPSUDWD� 7HFKQLQơV QDXMRYơV VDYDLPH QHƳVLY\UDXMD

MHLJX åPRJLãNDVLV IDNWRULXV Mǐ QHVNDWLQD� R ODLNRVL ƳSUDVWǐ SDUDGLJPǐ� .DLS PDW\VLPH

WROLPHVQLXRVH VN\ULXRVH NDOEDQDW DSLH HUGYLQLR JDUVR HVWHWLNą� ãLV NRQVHUYDW\YXPDV Lã GDOLHV

LãVLODLNơ LU YơOLDX� QHUHWX DWYHMX ± LU LNL ãLǐ GLHQǐ�

'DU YLHQDV YHLNVQ\V� UHWDL PLQLPDV NDOEDQW DSLH WHFKQRORJLQLǐ SRN\þLǐ LU DXGLWRULMRV

VDQW\NƳ \UD ULQNRGDUD� 9HUWLQDQW MDX PLQơWą LQHUWLãNą YLVXRPHQơV UHDNFLMą Ƴ HUGYLQLR NLQR JDUVR

WHFKQRORJLMǐ Y\VW\PąVL� EǌWLQD SDVWHEơWL� NDG ULQNRGDUD LU DWLWLQNDPRV QXRPRQơV IRUPDYLPDV

\UD LWLQ VYDUEXV YHLNVQ\V� OHPLDQWLV HVWHWLQƳ DXGLWRULMRV VNRQƳ� R NDUWX LU DWLWLQNDPǐ

WHFKQRORJLMǐ VơNPĊ DU QHVơNPĊ� 9LHQDV Lã VơNPLQJǐ ULQNRGDURV LU SUHNơV åHQNOR

SR]LFLRQDYLPR SDY\]GåLǐ� LãOLNXVLǐ LU LNL GDEDUWLQLǐ ODLNǐ� EH DEHMRQơV \UD 'ROE\� âLV YDUGDV

SODþLRMRMH DXGLWRULMRMH GDåQLDXVLDL VXYRNLDPDV QH NDLS NRQNUHþLRV WHFKQRORJLMRV� R NDLS

NRN\EơV åHQNODV�

��



����� ��� LU VNDLWPHQLQLV HUGYLQLV JDUVDV

6NDLWPHQLQLR HUGYLQLR JDUVR UDLGD LU MR LQWHJUDFLMD Ƴ NLQR EHL QDPǐ SUDPRJǐ VLVWHPDV

\UD VYDUEXV åLQJVQLV DXGLRYL]XDOLQơV WHFKQRORJLMRV HYROLXFLMRMH� 3ULHã VNDLWPHQLQLR JDUVR

WHFKQRORJLMǐ DWVLUDGLPą� NLQR SUDPRQơMH Y\UDXMDQWL 'ROE\ 6WHUHR VLVWHPD� QRUV LU å\PLQWL

UHLNãPLQJą SDåDQJą HUGYLQLR JDUVR DWNǌULPR VULW\MH� WXUơMR QHPDåDL DSULERMLPǐ GơO VDYR

PDWULFLQLR NRGDYLPR PHWRGR� 3ULSDåLQGDPL ãLXRV ULERWXPXV� NLQR NǌUơMDL LU LQåLQLHULDL PDWơ

GLGHOƳ SRWHQFLDOą EHVLY\VWDQþLRVH VNDLWPHQLQLR JDUVR WHFKQRORJLMRVH� âLDL WHFKQRORJLMDL

SDNDQNDPDL LãWREXOơMXV� VNDLWPHQLQLR JDUVR SDQDXGRMLPDV NLQH WDSR JDOLP\EH åHQJWL åLQJVQƳ

WROLDX Xå 'ROE\ 6WHUHR JDOLP\ELǐ ULEǐ� XåWLNULQDQW JHUHVQĊ NRN\EĊ LU WLNVOHVQƳ DWNǌULPą�

���� PHWDLV ƳY\NR VYDUEXV OǌåLR WDãNDV� NXRPHW 6037( �6RFLHW\ RI 0RWLRQ 3LFWXUH

DQG 7HOHYLVLRQ (QJLQHHUV� SUDGơMR GDUEą VX VNDLWPHQLQLR JDUVR VWDQGDUWX VNLUWX NLQR ILOPDPV�

âLV VWDQGDUWDV EXYR VLHMDPDV VX GYLHP SDJULQGLQLDLV WLNVODLV�

Ɣ XåWLNULQWL� NDG VNDLWPHQLQơ GDXJLDNDQDOơ VLVWHPD QDXGRWǐ YLVLãNDL GLVNUHWLãNXV

NDQDOXV� LãYHQJLDQW SUREOHPǐ� VXVLMXVLǐ VX 'ROE\ 6WHUHR VLVWHPRV PDWULFLQLR

NRGDYLPR WHFKQRORJLMRV QHWLNVOXPDLV�

Ɣ QDXMąMD VNDLWPHQLQH VLVWHPD EXYR VLHNLDPD XåWLNULQWL EHQW &' NRN\EơV JDUVR

O\JƳ ����� N+]� �� ELW�� DWLWLQNDQW DU QHW YLUãLMDQW WXR PHWX QDPǐ DXGLR

VLVWHPRVH HVDQþLXV VWDQGDUWXV �+ROPDQ� ����� ����

6SUHQGåLDQW GơO NDQDOǐ VNDLþLDXV QDXMDMDPH VWDQGDUWH EXYR VXWDUWD GơO ��� NDQDOǐ

NRQILJǌUDFLMRV� NXUL DWNDUWRMR DQNVWHVQơV 4XLQWDVRQLFV VLVWHPRV NRQILJǌUDFLMą SULGHGDQW

DWVNLUą åHPR GDåQLR HIHNWǐ �/)(� NDQDOą� /)( NDQDODV EXYR DSLEUơåWDV NDLS GLVNUHWLãNDV WLN

åHPR GDåQLR LQIRUPDFLMDL VNLUWDV NDQDODV� OHLGåLDQWLV VXNXUWL GDU ODELDX ƳWUDXNLDQþLą JDUVR

SDWLUWƳ� OHLGåLDQþLą NODXV\WRMXL MDXVWLV O\J EǌWǐ YHLNVPR FHQWUH�

1HSDLVDQW WHFKQLQơV VơNPơV VXNXUWL LU VWDQGDUWL]XRWL VNDLWPHQLQƳ HUGYLQƳ JDUVR

IRUPDWą� DQNVW\YLHML MR WDLN\PR EDQG\PDL DWVNOHLGơ� NDG VơNPơ ULQNRMH SULNODXVR QH WLN QXR

WHFKQLQLǐ VSHFLILNDFLMǐ DU GRPLQDYLPR ULQNRMH� 3LUPRML VNDLWPHQLQLR NLQR JDUVR VLVWHPD

&LQHPD 'LJLWDO 6RXQG �&'6�� SDW\Uơ QHVơNPĊ GơO SUDNWLQLǐ LU HNRQRPLQLǐ ULQNRV SRUHLNLǐ

QHSDLV\PR� &'6 VLVWHPD� NXULą QDXGRMDQW ���� PHWDLV EXYR LãOHLVWDV SLUPDVLV ILOPDV VX

VNDLWPHQLQLX JDUVR WDNHOLX� EH ULPWǐ WHFKQLQLǐ SUREOHPǐ NDL NXULǐ VHDQVǐ PHWX� EXYR EUDQJL

��



QDXGRWL LU QHVXGHULQDPD VX VHQHVQơPLV VLVWHPRPLV� NDV Lã HVPơV LU VXåOXJGơ MRV SRWHQFLDOą

ULQNRMH �.HULQV� ����� ���� âLV IDNWDV SDURGR� NDG VYDUEX QH WLN WHFKQLQơ LQRYDFLMD� EHW LU

VLVWHPRV SDWLNLPXPDV� DWJDOLQLV VXGHULQDPXPDV LU HNRQRPLQLV HIHNW\YXPDV�

,ã NDUWR SR &'6 åOXJLPR ���� PHWDLV Ƴ VNDLWPHQLQLR JDUVR ULQNą ƳåHQJơ 'ROE\ 65�'

VX ILOPX %DWPDQ 5HWXUQV� NLHN YơOLDX 'LJLWDO 7KHDWHU 6\VWHPV '76 VX ILOPX -XUDVLF 3DUN� R

GDU SR PHWǐ LU 6RQ\ 6''6 VX ILOPX /DVW $FWLRQ +HUR ���� P� �LELG�� S� ������� 9LVRV ãLRV

NRQNXUXRMDQþLRV WHFKQRORJLMRV QRUV LU VXVLODXNXVLRV VNLUWLQJRV NRPHUFLQơV VơNPơV� Lã HVPơV

EXYR VXNXUWRV DWVLåYHOJLDQW Ƴ DQNVþLDX PLQơWXV WULV SDJULQGLQLXV ULQNRV NULWHULMXV� WHFKQLQLV

SDWLNLPXPDV� DWJDOLQLV VXGHULQDPXPDV LU HNRQRPLQLV HIHNW\YXPDV� -ǐ GơND VNDLWPHQLQLV

HUGYLQLV JDUVDV WDSR SULHLQDPDV GLGHOơPV DXGLWRULMRPV� R åRGLV GLJLWDO WDSR VDYRWLãNX SUHNơV

åHQNOX� UHLãNLDQþLX NRN\EĊ� %H WR� VNDLWPHQLQLR HUGYLQLR JDUVR WHFKQRORJLMǐ SOơWUD WXUơMR

GLGHOƳ SRYHLNƳ QH WLN NLQR WHDWUDPV� EHW LU QDPǐ NLQR VLVWHPRPV� '9' LU YơOLDX %OX�UD\

IRUPDWǐ DWVLUDGLPDV LU SOơWUD� LQWHJUXRMDQW VNDLWPHQLQLXV JDUVR WDNHOLXV� OHLGR YDUWRWRMDPV

PơJDXWLV DXNãWRV NRN\EơV HUGYLQLR JDUVR SDWLUWLPL VDYR QDPXRVH� WDLS LãSOHþLDQW VNDLWPHQLQLR

JDUVR WHFKQRORJLMǐ QDXGRMLPR JDOLP\EHV�

,ã HVWHWLQơV NLQR NǌULPR SHUVSHNW\YRV SHUơMLPDV Lã DQDORJLQơV Ƴ VNDLWPHQLQĊ HUGYLQLR

JDUVR WHFKQRORJLMą QHƳQHãơ QLHNR QDXMR O\JLQDQW MƳ VX SULHã WDL EXYXVLDLV GDXJLDNDQDOLDLV

DQDORJLQLDLV IRUPDWDLV� 'LGåLDXVLDV SDVLNHLWLPDV ƳY\NR WDPH� NDG WHFKQLQLV LU HNRQRPLQLV

VNDLWPHQLQLR JDUVR WDNHOLR HIHNW\YXPDV DXNãWRV NRN\EơV GDXJLDNDQDOƳ JDUVą SDYHUWơ

VWDQGDUWX� SULHLQDPX GDXJHO\MH NLQR WHDWUǐ LU QDPǐ HNUDQǐ �.HULQV� ����� ��� âLV DWYHMLV

SDWYLUWLQD� MRJ HVWHWLQLV JDUVR VXYRNLPDV \UD NXU NDV LQHUWLãNHVQLV QHL WHFKQRORJLMǐ

WREXOơMLPDV� 1DXMRV WHFKQRORJLMRV DWYHULD QDXMDV WHRULQHV JDOLP\EHV LãQDXGRWL JDUVą NLQH

NǌU\ELãNDL LU LQRYDW\YLDL� EHW NDLS PDW\VLPH LU WROLPHVQLXRVH ãLR GDUER VN\ULXRVH� ED]LQLDL

NLQR DXGLWRULMRV SRUHLNLDL LU HVWHWLQơ VDPSUDWD HYROLXFLRQXRMD OơWDL� R NDL NXULDLV DWYHMDLV LU

YLVDL QHVLNHLþLD� 7RGơO JDOLPD GDU\WL LãYDGą� MRJ ãLXRODLNLQLR NLQR JDUVR WDNHOLR NǌU\ERV

SURFHVH SLUPLDXVLD UHLNơWǐ DWVLåYHOJWL Ƴ DXGLWRULMRV SRUHLNLXV LU HVWHWLQƳ JDUVR VXYRNLPą� R QH Ƴ

DWNǌULPR WHFKQRORJLMą DU IRUPDWą�

��



���� ,PHUV\YXV JDUVDV

Ä,PHUVLMD \UD UHLãNLQ\V� NXUƳ DVPXR SDWLULD EǌGDPDV JLODXV SURWLQLR ƳVLWUDXNLPR EǌVHQRMH� NXULRMH MR

NRJQLW\YLQLDL SURFHVDL �VX DUED EH MXWLPǐ VWLPXOLDFLMRV� VXNHOLD GơPHVLR EǌVHQRV SDVLNHLWLPą WDLS� NDG

DVPXR JDOL SDWLUWL DWVLVN\ULPą QXR VąPRQLQJXPR DSLH IL]LQƳ SDVDXOƳ�µµ�� ± DSLEUơåGDPDV LPHUV\YXPą

IHQRPHQą SDå\PL 6DUYHVKDV $JUDZDODV �$JUDZDO HW DO�� ����� ��

1HDEHMRWLQDL YLHQDV Lã VYDUELǐ LU LãVNLUWLQLǐ NLQR DVSHNWǐ� PRW\YXRMDQþLǐ åLǌURYą HLWL Ƴ

NLQR WHDWUą� \UD NLQR PHGLMRV SDWLUWLHV LPHUV\YXPDV �9DQ GH 9LMYHU� %LOWHUH\VW� �����

��������� 3VLFKRDNXVWLNRV W\ULQơWRMDV 6DUYHVKDV $JUDZDODV DXGLRYL]XDOLQLR NǌULQLR

LPHUV\YXPą DSLEǌGLQD LãVNLUGDPDV MƳ Ƴ GYL SDUDGLJPDV� REMHNW\YǌV YHLNVQLDL DUED

WHFKQRORJLMRV LU LQGLYLGXDOL SVLFKRORJLQơ åLǌURYR SDWLUWLV �$JUDZDO HW DO�� ����� ��� .DOEDQW DSLH

REMHNW\YLXV LãRULQLXV YHLNVQLXV NLQR WHDWUR SDWLUWLHV NRQWHNVWH JDOLPD LãVNLUWL ãLXRV�

�� $WNǌULPR VLVWHPD ± WHFKQLQơV SULHPRQơV� WUDQVOLXRMDQþLRV YDL]Gą LU JDUVą åLǌURYXL�

�� $SOLQNRV IDNWRULDL ± VDOơV DUFKLWHNWǌUD� LQWHUMHUR HOHPHQWDL� WDP WLNUL ULWXDODL�

DSOLQNLQLǐ åPRQLǐ NROHNW\YLQơ QXRWDLND� DWPRVIHUD LU SDQ��

�� )LOPR WXULQ\V ± SDVDNRMDPD LVWRULMD DUED QRULPD SHUGXRWL åLQXWơ�

9LVL ãLH LãRULQLDL YHLNVQLDL VXGDUR SDODQNLDV VąO\JDV ƳWUDXNLDQþLDL SDWLUþLDL� NXULDV 6DUYHVKDV

$JUDZDODV YDGLQD LPHUV\YXPR SRWHQFLDOX� 7DþLDX LPHUV\YXPR EǌVHQRV DWVLUDGLPą VąO\JRMD LU

LQGLYLGXDOǌV åLǌURYR YHLNVQLDL WRNLH NDLS QXRWDLND� LãVLODYLQLPDV� HVWHWLQLV VNRQLV� PRW\YDFLMD

LU SDQ� 3DVWDUXRVLXV VXEMHNW\YLXV åLǌURYR YHLNVQLXV DXWRULXV YDGLQD LPHUV\YXPR WHQGHQFLMD

�LELG� ��� âLǐ GYLHMǐ NRQFHSFLMǐ ± LPHUV\YXPR SRWHQFLDOR EHL LPHUV\YXPR WHQGHQFLMRV

VąYHLNRMH åLǌURYDV DUED SDWLULD LQGLYLGXDOLą JLODXV ƳVLWUDXNLPR EǌVHQą� DUED QH�

$SåYHOJXV NLQR JDUVR WHFKQRORJLMǐ Y\VW\PRVL LVWRULMą� PDWRPL GX U\ãNǌV ãLRV

HYROLXFLMRV PRW\YDFLMRV YHNWRULDL� JDUVR NRN\EơV WREXOLQLPDV EHL JDUVR HUGYLãNXPR

VWLSULQLPDV� VXVLMĊV VX DWNǌULPR NDQDOǐ VNDLþLDXV DXJLPX� EHL ƳYDLULRPLV Mǐ NRQILJǌUDFLMRPLV�

�2ULJLQDOXV DSLEUơåLPDV� ³,PPHUVLRQ LV D SKHQRPHQRQ H[SHULHQFHG E\ DQ LQGLYLGXDO ZKHQ WKH\ DUH LQ
D VWDWH RI GHHS PHQWDO LQYROYHPHQW LQ ZKLFK WKHLU FRJQLWLYH SURFHVVHV �ZLWK RU ZLWKRXW VHQVRU\ VWLPXOD�
WLRQ� FDXVH D VKLIW LQ WKHLU DWWHQWLRQDO VWDWH VXFK WKDW RQH PD\ H[SHULHQFH GLVDVVRFLDWLRQ IURP WKH
DZDUHQHVV RI WKH SK\VLFDO ZRUOG�µµ

��



9HUWLQDQW Lã LPHUV\YXPR SHUVSHNW\YRV� YLVDV ãLV WHFKQRORJLQLV SURJUHVDV SULVNLULDPDV

REMHNW\YLǐ LãRULQLǐ YHLNVQLǐ NDWHJRULMDL DUED LPHUV\YXPR SRWHQFLDOR GLGLQLPXL� 'ơO WR� NDG

NLQR JDUVR WHFKQRORJLMRV LU ƳYDLUǌV IRUPDWDL EXYR SULWDLN\WL NROHNW\YLQơPV SHUåLǌURPV LU

GLGHOơPV VDOơPV� VXVLIRUPDYR WHQGHQFLMD� NDG NLQR PHGLMD \UD VNLUWD LãVNLUWLQDL PDVLQLDP

YDUWRMLPXL� 7XR SDþLX WRNLH JDUVR IRUPDWDL NDLS ��� QRUV LU LãOLNR LNL ãLǐ GLHQǐ� WDþLDX \UD

PDåLDX DNWXDOǌV GơO NLQR PHGLMRV SHUFHSFLMRV EǌGǐ� NXULH \UD VPDUNLDL QXWROĊ QXR NODVLNLQơV

NLQR WHDWUR IRUPRV� 'ơND ƳYDLULǐ PHGLMǐ NRQYHUJHQFLMRV� ãLXRODLNLQLR NLQR YDUWRMLPR EǌGDL

VPDUNLDL NHLþLDVL� SHUHLGDPL Ƴ YLV ODELDX LQGLYLGXDOLXV DUED XQLYHUVDOLXV IRUPDWDWXV� (UGYLQLR

JDUVR VąYRNą YLV GDåQLDX NHLþLD LPHUV\YDXV JDUVR DSLEUơåLPDV� NDV SDJDO DQNVþLDX PLQơWą

LPHUV\YXPR WHRULMą UHLãNLD� NDG WHFKQRORJLMǐ Y\VW\PRVL YHNWRULXV NU\SVWą Ƴ LQGLYLGXDOLRV

SDWLUWLHV NǌULPą� NLQDV QHEơUD VXSUDQWDPDV NDLS LãVNLUWLQDL WLN NROHNW\YLQơ SDWLUWLV�

,PHUV\YXV JDUVDV �LPPHUVLYH VRXQG� DSLPD GLGHOĊ GDOƳ ãLXRODLNLQLǐ JDUVR WHFKQRORJLMǐ

NU\SþLǐ� \SDþ DNWXDOLǐ NLQR PHGLMDL� Ʋ ãLą VąYRNą WHOSD WLHN ELQDXULQơV WHFKQRORJLMRV� WLHN

DPELVRQLND �DPELVRQLFV�� WLHN EDQJǐ ODXNR VLQWH]ơ �ZDYH ILHOG V\QWKHVLV� :)6�� WLHN LU

REMHNWLQLR JDUVR WHFKQRORJLMRV �REMHFW�EDVHG DXGLR�� WRNLRV NDLS 'ROE\ $WPRV IRUPDWDV DU

03(*�+ VWDQGDUWDV� 9LV GLGơMDQWLV ãLǐ WHFKQRORJLMǐ SRSXOLDUXPDV LU GRPLQDYLPDV å\PL NLQR

PHGLMRV SDUDGLJPRV VOLQNWƳ OLQN LQGLYLGXDODXV YDUWRMLPR EHL XQLYHUVDOXPR�

2EMHNWLQLR JDUVR IRUPDWDL� WRNLH NDLS 'ROE\ $WPRV DU $XUR �'� VXNǌUơ VYDUEǐ SRN\WƳ

NLQR JDUVR PLNVDYLPR LU DWNǌULPR VULW\MH� ,NL ãLǐ WHFKQRORJLMǐ DWVLUDGLPR� JDUVR PLNVDYLPDV

EXYR DWOLHNDPDV DWVLåYHOJLDQW Ƴ NRQNUHþLDL DSLEUơåWą DWNǌULPR VLVWHPRV NDQDOǐ VNDLþLǐ LU

NRQILJǌUDFLMą� 7XR WDUSX� REMHNWLQLR JDUVR WHFKQRORJLMD SDNHLWơ ãLą SUDNWLNą� OHLGXVL JDUVR

ãDOWLQLXV SR]LFLRQXRWL HUGYơMH QHSULVLULãDQW SULH DWNǌULPR VLVWHPRV NDQDOǐ VNDLþLDXV DU

NRQILJǌUDFLMRV� .LHNYLHQDV JDUVR HOHPHQWDV \UD WUDNWXRMDPDV NDLS DWVNLUDV REMHNWDV� WXULQWLV

VDYR ORNDFLMą WULPDþLDPH JDUVR HUGYơV PRGHO\MH� 'ơO ãLRV SULHåDVWLHV� REMHNWLQLR JDUVR

IRUPDWDL VXWHLNLD GLGHVQƳ ODQNVWXPą WLHN JDUVR NǌUơMDPV� WLHN NODXV\WRMDPV� *DUVR PLNVDYLPDV

WDSR XQLYHUVDOHVQLV� NDGDQJL MLV QơUD DSULERWDV Lã DQNVWR QXVWDW\WR JDUVLDNDOELǐ VNDLþLDXV DU Mǐ

LãGơVW\PR� $WNǌULPR PHWX� JDUVR REMHNWDL \UD GHNRGXRMDPL SULVLWDLNDQW SULH NRQNUHþLRV

DWNǌULPR VLVWHPRV� 7DL OHLGåLD RSWLPL]XRWL JDUVR DWNǌULPą ƳYDLULRVH DSOLQNRVH ± QXR

SDSUDVþLDXVLǐ IRUPǐ NDLS DXVLQơV LNL GLGHOLǐ NLQR VDOLǐ� 2EMHNWLQLV JDUVR PLNVDYLPDV LU

GHNRGDYLPDV XåWLNULQD JDOLP\EĊ åLǌURYXL SDWLUWL LPHUV\Yǐ JDUVą� QHSULNODXVRPDL QXR

JDUVLDNDOELǐ WLSR� VNDLþLDXV DU Mǐ LãGơVW\PR HUGYơMH� 7DLJL� REMHNWLQLR JDUVR IRUPDWDL å\PL

��



VYDUEǐ åLQJVQƳ VLHNLDQW VXNXUWL XQLYHUVDOHVQHV LU DGDSWDELOLDV JDUVR DWNǌULPR VLVWHPDV� NXULRV

DWLWLNWǐ ƳYDLULDV NODXV\PRVL VąO\JDV LU SRUHLNLXV�

9HUWLQDQW Lã 6DUYHVKR $JUDZDOR VLǌORPR GYLSROLR LPHUV\YXPR DSLEUơåLPR

SHUVSHNW\YRV� LQGLYLGXDOLRV JDUVR PRQLWRULQJR SULHPRQơV NDLS DXVLQơV ãLXRODLNLQLǐ

LPHUV\YDXV JDUVR WHFKQRORJLMǐ GơND WXUL QH Ną PDåHVQƳ LãRULQƳ LPHUV\YXPR SRWHQFLDOą� QHL

NLQR VDOơV JDUVR IRUPDWDL� %H DEHMRQơV WRNV EǌGDV QHJDOL SDVLǌO\WL WUDGLFLQLǐ NLQR WHDWUR

NRQWHNVWR IDNWRULǐ� WRNLǐ NDLS VSHFLILQơ DSOLQND DU NROHNW\YLQơ DWPRVIHUD� 7DþLDX YHUWLQDQW

SVLFKRORJLQƳ LPHUV\YXPR WHQGHQFLMRV DVSHNWą� LQGLYLGXDOLDL SULWDLN\WRV DXVLQơV LU DVPHQLãND

LQW\PL DSOLQND JDOL åHQNOLDL VXVWLSULQWL YLVXPLQƳ SDWLUWLHV LPHUV\YXPą� âLH DVSHNWDL LãVDPLDX

EXV DSWDUWL DQWUDPH ãLR GDUER VN\ULXMH�

.DLS LU 'ROE\ 'LJLWDO DWYHMX GHYLQWDMDPH GHãLPWPHW\MH� ,PPHUVLYH 6RXQG

ãLDQGLHQLQơMH NXOWǌURMH WDPSD VDYRWLãNX SUHNơV åHQNOX� DWVSLQGLQþLX QH WLN NRQNUHþLą

WHFKQRORJLMą� EHW LU WDP WLNUXV WRV WHFKQRORJLMRV SDVNDWLQWXV SDWLUWLHV \SDWXPXV� -HLJX 'ROE\

'LJLWDO SUHNơV åHQNODV EXYR DVRFLMXRMDPDV VX REMHNW\YLDL JHUHVQLDLV NRN\ELQLDLV JDUVR

SDUDPHWUDLV� WDL ,PPHUVLYH 6RXQG DSLPD SODWǐ LQGLYLGXDOLRV åLǌURYR SDWLUWLHV ODXNą YDUWRMDQW

NLQR DU EHW NRNLą NLWą PHGLMą� .LQR JDUVR LVWRULMD URGR� NDG HNRQRPLQLDL IDNWRULDL LU SUHNLǐ

åHQNOǐ YDLGPXR \UD QH Ną PDåLDX VYDUEǌV QHL WHFKQRORJLQLV SURJUHVDV IRUPXRMDQW NLQR

YDUWRMLPR WHQGHQFLMDV LU HVWHWLQHV SUHIHUHQFLMDV� 7RGơO LPHUV\YDXV JDUVR SUHNơV åHQNOR

ƳVLãDNQLMLPDV ãLXRODLNLQơVH PHGLMRVH JDOLPDL URGR LU DWLWLQNDPą NLQR JDUVR SURJUHVR NU\SWƳ�

��



�� ,â3/Ơ67,1Ơ6 $86,1,Ǐ 3$1$8'2-,02 *$/,0<%Ơ6 ,0(56<9$86

*$562 7$.(/,2 .ǋ5<%26 352&(6(

���� âLXRODLNLQơV LPHUV\YLRV DXVLQLǐ WHFKQRORJLMRV

âLXRODLNLQơV LPHUV\YDXV JDUVR DXVLQLǐ WHFKQRORJLMRV QHDWVLHMDPRV QXR ELQDXULQLR

JDUVR IHQRPHQR LU MR Y\VW\PRVL� %LQDXULQLR JDUVR WHFKQRORJLMD� NXULRV XåXRPD]JRV VLHNLD

;,; DPåLDXV SDEDLJą� \UD YLHQDV Lã VYDUELǐ JDUVR LQåLQHULMRV ODLPơMLPǐ� VLHNLDQW VXSUDVWL LU

LPLWXRWL åPRJDXV QDWǌUDOǐ NODXV\PRVL SURFHVą� NXULV� NDLS PDWơPH SLUPDPH ãLR GDUER

VN\ULXMH� \UD QHDWVLHMDPDV QXR åPRJDXV WULPDþLR HUGYơV VXYRNLPR� 1XR DQNVW\YǐMǐ

HNVSHULPHQWǐ LNL VNDLWPHQLQơV HURV LQRYDFLMǐ� ELQDXULQLR JDUVR Y\VW\PDVLV DWVSLQGL

WHFKQRORJLMǐ LU VXYRNLPR SDåDQJą� NXULǐ GơND WDPSD ƳPDQRPD VXNXUWL YLV ƳWUDXNHVQĊ

NODXV\PRVL SDWLUWƳ ƳYDLULRVH PHGLMRVH�

7HUPLQDV ELQDXULQLV VDYR HVPH DSLEǌGLQD GYLHMǐ NDQDOǐ JDUVR VLJQDOą� NXULV \UD

ILOWUXRMDPDV ODLNR �,7'�� LQWHQV\YXPR �,/'� LU VSHNWULQLǐ LãNUDLS\Pǐ NRPELQDFLMRV�

LPLWXRMDQW åPRJDXV HUGYLQLR JDUVR ORNDOL]DFLMRV SULQFLSXV �5RJLQVND� ����� ���� âLH

SVLFKRDNXVWLQLDL SDUDPHWUDL HJ]LVWXRMD QDWǌUDOLDL NLHNYLHQR åPRJDXV IL]LRORJLMRMH LU JDOL EǌWL

XåILNVXRMDPL WLHN DNXVWLãNDL ELQDXULQLǐ ƳUDãǐ SDJDOED �QDXGRMDQW PLNURIRQXV DXV\VH DUED

PDQHNHQR PRGHOƳ�� WLHN VLQWH]XRMDQW VNDLWPHQLQơPLV VLJQDOR DSGRURMLPR SULHPRQơPLV�

$SLEHQGULQWDL ãLǐ HUGYLQLR JDUVR SHUGDYLPR LU VXYRNLPR SDUDPHWUǐ YLVXPD YDGLQDPD +57)

�KHDG UHODWHG WUDQVIHU IXQFWLRQ�� âLRMH IXQNFLMRMH JDUVR� SDVLHNLDQþLR GYL DXVLV� ODLNR

VNLUWXPDL �,7'� DWVDNLQJL Xå DXNãWǐ GDåQLǐ ORNDOL]DFLMą� R LQWHQV\YXPR �,/'� OHPLD åHPǐ

GDåQLǐ ORNDOL]DFLMą� âƳ IHQRPHQą� åLQRPą NDLS 'XSOH[ WHRULMą ���� P� LãW\Uơ LU DSUDãơ /RUG

��



5D\OHLJK �5D\OHLJK� ����� ���±����� 7XR WDUSX VSHNWULQLDL� JDUVR SDVLHNLDQþLR åPRJDXV

DXVLV� LãNUDLS\PDL OHPLD SULHNLR ± QXJDURV EHL DXNãþLR ORNDOL]DFLMą� 9LHQD Lã SDJULQGLQLǐ

SULHåDVþLǐ� GơO NXULǐ LãVDPXV ELQDXULQLǐ WHFKQRORJLMǐ LãVLY\VW\PDV LU SULWDLN\PDV XåWUXNR

EHPDå ��� PHWǐ� EXYR EǌWHQW ULERWR WLNVOXPR LU HIHNW\YXPR JDUVR VLJQDOR DSGRURMLPR

JDOLP\EơV �3DXO� ����� ��������� .LHNYLHQR LQGLYLGR JDUVR VXYRNLPR IXQNFLMD �+57)�

VNLULDVL SULNODXVRPDL QXR IL]LRORJLQLǐ SDUDPHWUǐ WRNLǐ NDLS LãRULQơV DXVLHV G\GLV LU IRUPD�

NODXVRV NDQDOR PDWPHQ\V� JDOYRV EHL SHþLǐ IRUPD LU G\GLV LU W�W� 'ơO SDVWDURVLRV SULHåDVWLHV

QRULQW WLNVOLDL DWNXUWL LU VLQWH]XRWL ELQDXULQƳ åPRJDXV JDUVR VXYRNLPą DXVLQLǐ SDJDOED

UHLNDOLQJDV LQGLYLGXDOXV +57) DSVNDLþLDYLPDV DUED 3�+57) �SHUVRQDO KHDG UHODWHG WUDQVIHU

IXQFWLRQ� �+XRSDQLHPL� ������ 3DVWDUǐMǐ GHãLPWPHþLǐ YLUWXDOLRV UHDO\EơV WHFKQRORJLMǐ EHL

MRPV VNLUWR WXULQLR SRSXOLDUơMLPDV EHL UHDODXV ODLNR VNDLWPHQLQLR VLJQDOR DSGRURMLPR SURFHVǐ

LãVLY\VW\PDV SDVNDWLQR +57) VNDLþLDYLPǐ LU DSGRURMLPR SOơWUą� 7DLS SDW DWVLUDGR

WHFKQRORJLMRV� OHLGåLDQþLRV HIHNW\YLDL DWOLNWL SHUVRQDOL]XRWXV DQWURSRPRUILQLXV +57)

PDWDYLPXV �/HH� ����� EHL ƳYDLUǌV VNDLWPHQLQLDL JDUVR LQåLQHULMRV ƳUDQNLDL ƳJDOLQDQW\V EHW

NRNLR IRUPDWR JDUVR VLJQDOą SDYHUVWL ELQDXULQLX SVLFKRDNXVWLãNDL HNVWHUQDOL]XRWX VLJQDOX�

���� (NVWHUQDOL]XRWRV ELQDXULQơV YLUWXDOL]DFLMRV SULQFLSDL

1RULQW WLNURYLãNDL VLPXOLXRWL EHW NRNLRV JDUVLDNDOELǐ VLVWHPRV DWNǌULPą DXVLQLǐ

SDJDOED QHXåWHQND YLHQ +57) DU 3�+57) LãPDWDYLPR� $NXVWLãNDL EHW NRNV JDUVDV�

DWNHOLDXMDQWLV Ƴ NODXV\WRMR DXVǐ EǌJQHOLXV VNOLQGD Lã JDUVR ãDOWLQLR� MXGD LU VąYHLNDXMD VX

NDPEDULR DU NLWRV HUGYơV DSOLQND LU JDOLDXVLDL SDVLHNLD NODXV\WRMR DXVLV� ,ã HVPơV NLHNYLHQą

JDUVLDNDOEƳ JDOLPD ODLN\WL DWVNLUX JDUVR ãDOWLQLX� 8åILNVDYXV JDUVLDNDOELǐ� NDPEDULR DNXVWLNRV

LU NODXV\WRMR +57) GHULQLR FKDUDNWHULVWLNą� JDXQDPDV ELQDXULQLV NDPEDULR LPSXOVR DWVDNDV

�%5,5�� .RQYROLXFLMRV SURFHVH VXSHUSRQXRMDQW JDUVR VLJQDOą %5,5 LPSXOVR DWVDNR IXQNFLMD�

\UD VXNXULDPD YLUWXDOL JDUVLDNDOELR UHSUH]HQWDFLMD YLUWXDOLDPH NDPEDU\MH� NXUL \UD DWNXULDPD

SHU DXVLQHV �äU� SDY� �� �5RJLQVND� ����� ����

��



7RNLRV VLVWHPRV GơND \UD VXNXULDPD HNVWHUQDOL]XRWD ELQDXULQơ JDUVR UHSUH]HQWDFLMD

LãYHQJLDQW DXVLQơPV ƳSUDVWR JDUVR DWNǌULPR IHQRPHQR� YDGLQDPR JDOYRV YLGDXV ORNDOL]DFLMD

DUED ,+/ �LQVLGH�WKH�KHDG ORFDWHGQHVV� �6DNDPRWR HW DO�� ����� ����� .LWDLS WDULDQW� WDL OHLGåLD

WLNURYLãNDL DWNXUWL JDUVR HUGYLãNXPą EHL ORNDOL]XRWL JDUVą HUGYơMH UHPLDQWLV WLHN DWVWXPR� WLHN

DXNãþLR� WLHN LU NU\SWLHV DVSHNWDLV�

3HQNLǐ NDQDOǐ YLUWXDOLRV HUGYLQơV JDUVR VLVWHPRV VFKHPRV SDY\]G\V \UD SDYDL]GXRWDV

åHPLDX SDWHLNWDPH JUDILNH �åU� SDY� ��� 6FKHPRMH SDWHLNWL SHQNL NDQDODL �&HQWUDV� .DLUơ�

'HãLQơ� .DLUơ 6XUURXQG LU 'HãLQơ 6XUURXQG� \UD NRQYROLXRMDPL VX DWVNLUDLV NDLULRVLRV LU

GHãLQLRVLRV DXVǐ +5,5� DWLWLQNDQþLDLV JDUVLDNDOELR YLHWą� 3DY\]GåLXL� VNDLþLXRMDQW YLUWXDOǐ

NDLULRMR JDUVLDNDOELR VLJQDOą� NDLUơV WDNHOLR NDQDODV VXNRQYROLXRMDPDV VX NDLUơV DXVLHV +5,5

HVDQW ���� D]LPXWXL LU LãVLXQþLDPDV Ƴ NDLULRMR NDQDOR DXVLQLǐ LãYHVWƳ� WDLS SDW NDLUơV WDNHOLR

NDQDODV VXNRQYROLXRMDPDV VX GHãLQLRVLRV DXVLHV ���� D]LPXWR +5,5 LU LãVLXQþLDPDV Ƴ

GHãLQLRMR NDQDOR DXVLQLǐ LãYHVWƳ� âL NRQFHSFLMD QơUD ULERMDPD WLN SHQNLDLV NDQDODLV LU JDOL EǌWL

WDLNRPD NXULDQW YLUWXDOLą UHSUH]HQWDFLMą VX ���� ����� ���� DU EHW NRNLD NLWD JDUVLDNDOELǐ

NRQILJǌUDFLMD �5RJLQVND� ����� ����

��



���� (NVWHUQDOL]XRWRV ELQDXULQơV YLUWXDOL]DFLMRV SHUVSHNW\YRV NLQH

:DOWHULV 0XUFKDV MDX ���� PHWDLV SDVWHEơMR� NDG NDOEDQW DSLH NLQR WHDWUR JDUVR

DWNǌULPR WHFKQRORJLMDV Ä��� PHV MDX SDVLHNơPH WDP WLNUą WHFKQRORJLQLR SURJUHVR ULEą ±

GDåQLQLV� GLQDPLQLV GLDSD]RQDV� LãNUDLS\Pǐ O\JLV LU W�W� ± WDLJL DWHLW\MH WXUơV ƳY\NWL NLWRNV

SDVLNHLWLPDV >ILOPǐ JDUVH@� MHL QRULPH MXGơWL SLUP\Q�µµ �/R%UXWWR� ����� ���� 7HQ SDW :DOWHULV

0XUFKDV WHLJLD� NDG Ä���ELQDXULQLV IRUPDWDV QơUD LãQDXGRWDV NLQR NRQWHNVWH�µµ �LELG�� S� ����

9HUWLQDQW Lã ãLǐ ODLNǐ SHUVSHNW\YRV� JDOLPD WHLJWL� NDG PRGHUQLRV LPHUV\YDXV

ELQDXULQLR JDUVR DWNǌULPR WHFKQRORJLMRV WDPSD YLV ODELDX DNWXDOLRV LU NLQR JDUVR NRQWHNVWH�

9LHQDV Lã QDXMDXVLǐ ãLRV WHFKQRORJLMRV SDQDXGRMLPR SDY\]GåLǐ \UD ���� PHWDLV LãOHLVWDV

UHåLVLHULDXV 6DPR *UHHQR GRNXPHQWLQLV ILOPDV Ä�� 6RXQGVµµ� âLR ILOPR JDUVR WDNHOƳ ãHãLǐ

RVNDUǐ ODXUHDWDV JDUVR GL]DLQHULV 0DUNDV 0DQJLQLV QXR SDW SUHSURGXNFLMRV HWDSR SR]LFLRQDYR

NDLS LãVNLUWLQDL ELQDXULQLDP DWNǌULPXL VNLUWą NǌULQƳ� )LOPR LVWRULMD LU WXULQ\V SDVNDWLQR

LãQDXGRWL ãLą WHFKQRORJLMą JLOHVQLDP åLǌURYǐ ƳVLWUDXNLPXL WXR SDþLX VLHNLDQW Ä���W\ULQơWL JDUVą

JLOHVQLDPH NRQWHNVWH� QHL SDWV ILOPR JDUVR WDNHOLV�µµ �0DQJLQL� ������ âLR ILOPR VơNPơV

SDY\]G\V SXLNLDL LOLXVWUXRMD JDOLPXV NǌU\ELQLXV LU WHFKQLQLXV VSUHQGLPXV� NXULDQW JDUVą� VNLUWą

��



LPHUV\YDXV DXVLQLǐ DWNǌULPR IRUPDWXL� QHDSVLULERMDQW YLHQ DXVLQLǐ QDXGRMLPX� 6LHNLDQW

NRPSHQVXRWL ULERWDV DXVLQLǐ åHPR GDåQLR DWNǌULPR JDOLP\EHV� ILOPR Ä�� 6RXQGVµµ SHUåLǌUǐ

PHWX EXYR SDVLWHONWL åHPR GDåQLR JDUVLDNDOELDL� ƳSUDVWL WUDGLFLQLDPH NLQR WHDWUH� -ǐ GơND

åLǌURYDL JDOơMR IL]LãNDL MDXVWL åHPR GDåQLR YLEUDFLMDV WDLS GDU ODELDX VXVWLSULQDQW ƳVLWUDXNLPR

HIHNWą LU ƳVSǌGƳ �0DQJLQL� *UHHQ� ������ 7DLS SDW �� 6RXQGV \UD SULWDLN\WDV GHPRQVWUXRWL LU

QDXGRMDQW VNLUWLQJDV WUDGLFLQLR NLQR WHDWUR JDUVLDNDOELǐ VLVWHPDV WRNLDV NDLS ����� �LELG� ������

âLV SULWDLN\PR SDY\]G\V GHPRQVWUXRMD JDOLP\EĊ NRQYHUWXRWL DXVLQơPLV VXNXUWą NLQR JDUVR

WDNHOƳ Ƴ ƳSUDVWXV NLQR WHDWUXL SULWDLN\WXV JDUVLDNDOELǐ IRUPDWXV� ,ãVDPLDX DXVLQơPV SULWDLN\WR

JDUVR WDNHOLR NRQYHUVLMRV Ƴ JDUVLDNDOELǐ IRUPDWXV DVSHNWDL EXV DSWDULDPL WROLPHVQLDPH ãLR

GDUER SRVN\U\MH�

���� %LQDXULQLR DWNǌULPR DXVLQơPLV SULYDOXPDL LU WUǌNXPDL ILOPR JDUVR

SRVWSURGXNFLMRV NRQWHNVWH

.DLS LU EHW NXUL JDUVR DWNǌULPR VLVWHPD� ELQDXULQLV DWNǌULPDV DXVLQơPLV WXUL VDYR

SULYDOXPXV LU WUǌNXPXV� 6LHNLDQW ƳYHUWLQWL ãLRV WHFKQRORJLMRV HIHNW\YXPą NLHNYLHQDPH ILOPR

JDUVR WDNHOLR NǌU\ERV HWDSH� EXYR DSLEUơåWL SDJULQGLQLDL JDP\ERV SURFHVR PRPHQWDL�

�� 3DVLUXRãLPDV DUED SUHSURGXNFLMD�

�� )LOPDYLPDV�ƳUDã\PDV DUED SURGXNFLMD�

�� 3RVWSURGXNFLMD�

�� *DOXWLQLV VXYHGLPDV�

âLDPH GDUEH QDJULQơMDPDPH DXVLQLǐ LU ELQDXULQLǐ WHFKQRORJLMǐ SDQDXGRMLPR NRQWHNVWH

DNWXDOLDXVL Lã Mǐ \UD SRVWSURGXNFLMD LU JDOXWLQLV VXYHGLPDV� WRGơO WROLDX EXV NRQFHQWUXRMDPDVL

WLN Ƴ ãLXRV GX HWDSXV�

3RVWSURGXNFLMRV HWDSą NLQR JDUVR WDNHOLR JDP\ERMH JDOLPD VXVNLUVW\WL Ƴ DWVNLUDV

GLVFLSOLQDV�

Ɣ 'LDORJǐ PRQWDåDV�

Ɣ 6LQFKURQLQLǐ WULXNãPǐ ƳUDã\PDV LU PRQWDåDV�

��



Ɣ $WPRVIHULQLǐ JDUVǐ GL]DLQDV LU PRQWDåDV�

Ɣ *DUVR HIHNWǐ GL]DLQDV LU PRQWDåDV�

3ULNODXVRPDL QXR ILOPR DSLPWLHV LU ELXGåHWR ãLRV GLVFLSOLQRV SULVNLULDPRV DWVNLULHPV

VSHFLDOLVWDPV DUED DWOLHNDPRV YLHQR åPRJDXV� 7DþLDX GDåQLDXVLDL WDL \UD DWVNLUL HWDSDL�

ƳJ\YHQGLQDPL WDP WLNUD WYDUND� YơOLDX VXMXQJLDPL LU ILQDOL]XRMDPL JDOXWLQLR VXYHGLPR PHWX�

ƲSUDVWLQơMH NLQR ILOPR JDUVR JDP\ERV SUDNWLNRMH GơO HNRQRPLQLǐ EHL SUDNWLQLǐ VXPHWLPǐ

SDJULQGLQLDL ILOPR SRVWSURGXNFLMRV HWDSDL \UD DWOLHNDPL ULERWX VWHUHR DUED PRQR IRUPDWX�

'LGåLRML GDOLV JDUVR PHGåLDJRV� QDXGRMDPRV ILOPR NǌU\ERMH� WDLS SDW HJ]LVWXRMD PRQR DUED

VWHUHR IRUPDWX� LãVN\UXV DWYHMXV NDLS GDXJLDNDQDOLDL DWPRVIHUǐ ƳUDãDL� DUED VSHFLDOǌV JDUVR

HIHNWDL� 7RGơO SLOQX HUGYLQLX IRUPDWX JDUVR WDNHOLV DWVLVNOHLGåLD GDåQLDXVLDL WLN SDVNXWLQLDPH

VXYHGLPR HWDSH NLQR VDOơMH �.HULQV� ����� ����� 7DLJL GLGåLRML GDOLV NǌU\ELQLǐ VSUHQGLPǐ

SRVWSURGXNFLMRMH \UD DWVLHWL QXR HUGYLQLR NRQWHNVWR� 'ơO WR VDQW\NLQDL SDWV EUDQJLDXVLDV ILOPR

JDUVR JDP\ERV SURFHVDV ± JDOXWLQLV VXYHGLPDV WDPSD LOJX� WDþLDX NULWLãNDL VYDUELX SURFHVX

QRULQW SDVLHNWL LPHUV\Yǐ LU NRKHUHQWLNãą JDUVR WDNHOLR UH]XOWDWą� 1DXGRMDQW LPHUV\YDXV

ELQDXULQLR PRQLWRULQJR WHFKQRORJLMDV NLHNYLHQRMH SRVWSURGXNFLMRV GLVFLSOLQRMH VXNXULDPD

JDOLP\Eơ JDUVą YHUWLQWL LU NǌU\ELQLXV VSUHQGLPXV SULLPWL DWVLåYHOJLDQW Ƴ SLOQą HUGYLQƳ JDUVR

NRQWHNVWą GDU LNL JDOXWLQLR VXYHGLPR� WRNLX EǌGX UHLNãPLQJDL WDXSDQW UHVXUVXV JDOXWLQLR

VXYHGLPR HWDSH� âLV SULQFLSDV LWLQ DNWXDOXV QHGLGHOLR ELXGåHWR ILOPDPV LU PDåRPV JDUVR

SRVWSURGXNFLMRV NRPDQGRPV�

'LDORJǐ PRQWDåDV DUED EHQW GDOLV ãLR SURFHVR ƳSUDVWLQơMH ILOPǐ JDUVR SRVWSURGXNFLMRV

SUDNWLNRMH QHUHWDL \UD DWOLHNDPDV QDXGRMDQW DXVLQHV� NDLS PRQLWRULQJR SULHPRQĊ� $XVLQLǐ

SDJDOED \UD OHQJYLDX LãJLUVWL LU ƳYHUWLQWL WDP WLNUXV WHFKQLQLXV QLXDQVXV� NXULH NODXVDQWLV

JDUVLDNDOELDLV SDWDOSRMH JDOL EǌWL QHSDVWHEơWL� 'LDORJǐ PRQWDåDV QDXGRMDQW HNVWHUQDOL]XRWą

ELQDXULQƳ PRQLWRULQJą VDYR UXRåWX SDVLå\PL WLHN DXVLQLǐ WLNVOXPX� WLHN LU JDOLP\EH JLUGơWL

HNVWHUQDOL]XRWą HUGYLQĊ GLDORJǐ UHSUH]HQWDFLMą YLUWXDOLDPH FHQWULQLDPH NDQDOH DUED EHW NXULRMH

JDUVLQơV HUGYơV SR]LFLMRMH� âLV PRQLWRULQJR EǌGDV DWYHULD JDOLP\EHV GLDORJǐ PRQWDåR PHWX

SULLPWL NǌU\ELQLXV VSUHQGLPXV GLDORJǐ SR]LFLMRV LU HUGYLãNXPR DWåYLOJLX EHL ƳYHUWLQWL GLDORJXV

NLWǐ JDUVR VOXRNVQLǐ HUGYLQLDPH NRQWHNVWH� 1RUV WUDGLFLQLDPH NLQH GLDORJDL SDSUDVWDL

SR]LFLRQXRMDPL FHQWULQLDPH NDQDOH QHSULNODXVRPDL QXR JDUVR ãDOWLQLR SR]LFLMRV HNUDQH�

DWVLUDQGD YLV GDXJLDX SDY\]GåLǐ� NXU GLDORJǐ SDQRUDPDYLPDV HUGYơMH QDXGRMDPDV NDLS LWLQ

��



HIHNW\YXV NǌU\ELQLV VSUHQGLPDV �$OEUHFKWVHQ� ������ âLXR DWåYLOJLX HNVWHUQDOL]XRWDV

ELQDXULQLV PRQLWRULQJDV GLDORJǐ PRQWDåR PHWX OHLGåLD ƳYHUWLQWL GLDORJǐ SDQRUDPDYLPR HIHNWą

HUGYLQLDPH JDUVR NRQWHNVWH LU UHPLDQWLV WXR DWOLNWL DWLWLQNDPXV WHFKQLQLXV VSUHQGLPXV�

6LQFKURQLQLǐ WULXNãPǐ ƳUDãDL LU PRQWDåDV SDSUDVWDL DWOLHNDPL VSHFLDOLDL WDP

SULWDLN\WRVH VWXGLMRVH PRQR DUED VWHUHR IRUPDWX� YLHQR DU NHOLǐ PLNURIRQǐ NRQILJǌUDFLMRMH� R

SR]LFLRQDYLPDV HUGYơMH LU JDUVXPR VDQW\NLV QXVWDWRPDV JDOXWLQLR VXYHGLPR HWDSH�

(NVWHUQDOL]XRWDV ELQDXULQLV PRQLWRULQJDV NDLS LU GLDORJǐ DWYHMX VLQFKURQLQLXV WULXNãPXV

OHLGåLD LãJLUVWL DQNVWHVQLXRVH SRVWSURGXNFLMRV HWDSXRVH NDUWX VX GLDORJDLV LU JDUVR HIHNWDLV

HUGYLQLDPH NRQWHNVWH� âL JDOLP\Eơ LWLQ DNWXDOL QHGLGHOLR ELXGåHWR ILOPǐ DWYHMX� NDL QơUD

JDOLP\EơV XåVDNLQơWL VLQFKURQLQLXV WULXNãPXV SURIHVLRQDOLRVH VSHFLDOL]XRWRVH VWXGLMRVH�

(NVWHUQDOL]XRWDV ELQDXULQLV JDUVR PRQLWRULQJDV SRWHQFLDOLDL JDOL EǌWL VơNPLQJDL LãQDXGRMDPDV

LU ƳUDãLQơMDQW VLQFKURQLQLXV WULXNãPXV ORNDFLMRMH� NXU JLUGLQW SLOQą HUGYLQƳ JDUVR NRQWHNVWą

JDOLPD SULLPWL VSUHQGLPXV VXVLMXVLXV VX PLNURIRQR SR]LFLRQDYLPX DU DWOLNLPR DVSHNWDLV�

$WPRVIHURV LU JDUVR GL]DLQR HOHPHQWDL QHUHWDL \UD SDJULQGLQLDL NLQR ILOPR JDUVR

HOHPHQWDL� ODELDXVLDL LãQDXGRMDQW\V HUGYLãNXPR SRWHQFLDOą� âLH VOXRNVQLDL GDåQDL

SDQRUDPXRMDPL Ƴ DNXVWLQơV HUGYơV JDOą� WDLS VXNXULDQW DSVXSLPR LU LPHUV\YXPR HIHNWą

åLǌURYXL� 7RGơO DWPRVIHUǐ LU JDUVR GL]DLQR NǌU\ERMH EHL PRQWDåH HNVWHUQDOL]XRWDV ELQDXULQLV

PRQLWRULQJDV \UD LWLQ DNWXDOXV� -LV OHLGåLD MDX PRQWDåR SURFHVH LãJLUVWL LU ƳYHUWLQWL LPHUV\YXPR

LU DSVXSWLHV HIHNWą EHL UHPLDQWLV ãLD HPSLULQH LQIRUPDFLMD SULLPWL DWLWLQNDPXV NǌU\ELQLXV

VSUHQGLPXV�

*DOXWLQLR VXYHGLPR UHLNãPơ ãLXRODLNLQLDPH NLQR JDP\ERV SURFHVH \UD VPDUNLDL

SDNLWXVL QXR DQNVWHVQLǐ DQDORJLQLR JDUVR WHFKQRORJLMǐ ODLNǐ �3HWHUV� ������ âLXRODLNLQơV

VNDLWPHQLQLR JDUVR UHGDJDYLPR SURJUDPRV LU NLWL VNDLWPHQLQLDL JDUVR DSGLUELPR ƳUDQNLDL

VXWHLNLD JDOLP\EĊ YLHQDPH NRPSLXWHULR SURJUDPRV SURMHNWH VXNXUWL LU LãY\VW\WL YLVą

LOJDPHWUDåLR ILOPR JDUVR WDNHOƳ QXR GLDORJǐ PRQWDåR LNL JDOXWLQLR VXYHGLPR� 'ơO ãLRV

SULHåDVWLHV ILOPR JDUVR SRVWSURGXNFLMRV GLVFLSOLQRV SUDNWLãNDL EHW NXULXR JDUVR

SRVWSURGXNFLMRV SURFHVR PHWX JDOL EǌWL QHVXGơWLQJDL DSMXQJLDPRV YLHQD VX NLWD� 7RNLX EǌGX

\UD VXGDURPD JDOLP\Eơ DWOLNWL WHFKQLQLXV DU NǌU\ELQLXV JDUVR VXYHGLPR VSUHQGLPXV

SRVWSURGXNFLMRMH� WXR SDþLX VXPDåLQDQW NUǌYƳ JDOXWLQLR VXYHGLPR HWDSXL�

9LVL DXNãþLDX DSWDUWL DVSHNWDL� VXSRQXRMD VYDUELDXVLą HNVWHUQDOL]XRWR ELQDXULQLR

PRQLWRULQJR JDUVR SRVWSURGXNFLMRMH SULYDOXPą ± JDOLP\EĊ LQWHJUXRWDL JLUGơWL LU NULWLãNDL

��



YHUWLQWL HUGYLQLDPH JDUVR NRQWHNVWH YLVDV JDUVR SRVWSURGXNFLMRV GLVFLSOLQDV Mǐ Y\VW\PR PHWX�

âDOLD WR JDOLPD LãVNLUWL LU NHOHWą VPXONHVQLǐ SULYDOXPǐ� WRNLǐ NDLS VLVWHPRV PRELOXPDV LU

HNRQRPLQLV HIHNW\YXPDV� âLH SULYDOXPDL LWLQ DNWXDOǌV GLUEDQW PDåRVH JDUVR SRVWSURGXNFLMRV

NRPDQGRVH DU DWOLHNDQW JDUVR SRVWSURGXNFLMą YLHQDP åPRJXL� WRGơO WDL DWOLHSLD ãLR GDUER

DSLPW\MH DWOLNWXV ILOPǐ SURMHNWXV EHL SDQDãLXV VWXGHQWLãNǐ DU PDåR ELXGåHWR ILOPǐ DWYHMXV�

*DUVR DWNǌULPDV QDXGRMDQW DXVLQHV WXUL SULYDOXPǐ LU HVWHWLQLX SRåLǌULX� 9LHQDV Lã Mǐ ±

WDL DUWXPR HIHNWDV� 0DUNDV 0DQJLQLV NDOEơGDPDV LQWHUYLX DSLH YLHQą Lã VDYR NXUWǐ ELQDXULQLǐ

JDUVR WDNHOLǐ GRNXPHQWLQLDP ILOPXL Ä�� 6RXQGVµµ SDEUơåơ� NDG ÄQơ YLHQD JDUVLDNDOELǐ VLVWHPD

QHJDOL DWNXUWL ÄDUWXPRµµ MDXVPR� NDL JDUVDV IL]LãNDL VNDPED ãDOLD MǌVǐ DXVǐµµ �0DQJLQL� *UHHQ�

������

9LV GơOWR� DXVLQLǐ LU HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR QDXGRMLPDV JDUVR

SRVWSURGXNFLMRMH \UD QHDWVLHMDPDV LU QXR WDP WLNUǐ WUǌNXPǐ� Ƴ NXULXRV SULYDORPD DWVLåYHOJWL

VLHNLDQW VXNXUWL VơNPLQJą LU XQLYHUVDOLDL SULWDLNRPą JDOXWLQƳ UH]XOWDWą� 9LHQDV Lã Mǐ \UD

QXOHPWDV EǌWHQW DUWXPR HIHNWR� 'LDORJDL� VLQFKURQLQLDL WULXNãPDL EHL NLWL JDUVDL WXULQW\V

LãUHLNãWą JDUVR DWDNRV ID]Ċ NODXVDQWLV SHU DXVLQHV VNDPED NXU NDV DLãNLDX QHL NODXVDQWLV SHU

JDUVLDNDOELXV� 'ơO ãLRV SULHåDVWLHV GLDORJǐ EHL VLQFKURQLQLǐ WULXNãPǐ UHGDJDYLPDV LU WROHVQLV

DSGRURMLPDV QDXGRMDQW DXVLQHV OHPLD PDåHVQLR DLãNXPR EHL SULVORSLQWRV DWDNRV JDUVH

UH]XOWDWą� NDL MLV NODXVRPDV SHU JDUVLDNDOELXV �7DNDOD HW DO�� ����� ��� 'ơO JHURV UDLãNRV EHL

SODWDXV GLQDPLQLR GLDSD]RQR QDXGRMDQW DXVLQHV VXVLGXULDPD LU VX LããǌNLDLV NXULDQW JDUVLQHV

DWPRVIHUDV LU GHULQDQW UHYHUEHUDFLMą� 1XVWDWLQơMDQW DWPRVIHULQLǐ JDUVǐ O\JƳ DXVLQLǐ SDJDOED

SDVWHELPD WHQGHQFLMD� MRJ ãLH VOXRNVQLDL YơOLDX NODXVDQWLV SHU JDUVLDNDOELXV EHQGUDPH

NRQWHNVWH WDPSD SHU W\OǌV �LELG� ��� $QDORJLãNDL SULGơWLQơ UHYHUEHUDFLMD WLHN GLDORJXRVH� WLHN

VLQFKURQLQLXRVH WULXNãPXRVH EHL NLWXRVH JDUVR HIHNWXRVH OLQNXVL EǌWL PDåHVQLR O\JLR GơO WR�

NDG QDXGRMDQW DXVLQHV GDXJ \UD GDXJ DLãNLDX JLUGLPDV QDWǌUDOXV ƳUDãR HUGYLãNXPDV �LELG� ���

%H WR DXVLQLǐ QDXGRMLPDV VDYDLPH VXSRQXRMD LQW\PHVQĊ LU VLDXUHVQĊ HUGYLãNXPR HVWHWLNą QHL

NODXVDQWLV SHU JDUVLDNDOELXV� 'ơO ãLRV SULHåDVWLHV JDUVR VOXRNVQLǐ LU HUGYLãNXPR EDODQVR

VSUHQGLPDL QDXGRMDQW HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR SULHPRQHV JDUVR

SRVWSURGXNFLMRMH QDWǌUDOLDL \UD OLQNĊ EǌWL VLDXUHVQL O\JLQDQW VX VSUHQGLPDLV� DWOLNWDLV QDXGRMDQW

JDUVLDNDOELXV�

$SLEHQGULQDQW HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR SULHPRQLǐ QDXGRMLPą JDUVR

SRVWUSRGXNFLMRMH LãU\ãNơMD ãLH SDJULQGLQLDL SULYDOXPDL EHL WUǌNXPDL�

��



$SåYHOJXV SUDNWLQLXV GDUER VX DXVLQơPLV DVSHNWXV JDOLPD GDU\WL LãYDGą� NDG

SDJULQGLQLDL HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR SULYDOXPDL \UD DNWXDOLDXVL PRQWDåR LU

JDUVR GL]DLQR SURFHVǐ PHWX� NXU ãL QHEUDQJL LU SDWRJL VLVWHPD ƳJDOLQD SULLPWL NǌU\ELQLXV

VSUHQGLPXV UHPLDQWLV SUHFL]LãNDL WLNVOLX JDUVR DWNǌULPX EHL HUGYLQLX YLVR ILOPR JDUVR WDNHOLR

NRQWHNVWX� .LWD YHUWXV GLGåLDXVL WRNLRV VLVWHPRV LããǌNLDL LãU\ãNơMD VLHNLDQW WLQNDPDL

VXEDODQVXRWL YLVXV JDUVR WDNHOLR VOXRNVQLXV DWNǌULPXL SHU JDUVLDNDOELXV� 7RGơO DXVLQơPLV

VXNXUWą LU VXEDODQVXRWą JDUVR WDNHOƳ SHUNHOLDQW Ƴ JDUVLDNDOELǐ IRUPDWXV \UD \SDWLQJDL VYDUEX

JDOXWLQƳ VXYHGLPą DWOLNWL QDXGRMDQW EǌWHQW Wą JDUVLDNDOELǐ IRUPDWą� NXULDPH JDUVR WDNHOLV EXV

UHSUH]HQWXRMDPDV�

���� .RQYHUVLMD Ƴ JDUVLDNDOELǐ IRUPDWXV� 3UDNWLQLDL DVSHNWDL

.DLS EXYR DSWDUWD ��� SRVN\U\MH HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR WHFKQRORJLMD

JDOL EǌWL SULWDLNRPD SUDNWLãNDL EHW NRNLRV NRQILJǌUDFLMRV VLJQDOR JUDQGLQơV JDOH� 7RGơO

WHFKQLQLR ƳJ\YHQGLQLPR SUDVPH ILOPR JDUVR SRVWSURGXNFLMRV SURFHVDV QDXGRMDQW ELQDXULQLR

PRQLWRULQJR SULHPRQHV VPDUNLDL QHVLVNLULD QXR VWDQGDUWLQLR SURFHVR QDXGRMDQW JDUVLDNDOELXV�

*DOL EǌWL QDXGRMDPL VWDQGDUWLQLDL JDUVR IDLOǐ IRUPDWDL �PRQR� VWHUHR� ���� ����� LU W�W���

VWDQGDUWLQLDL ƳVNLHSLDL� JDUVR DSGLUELPR WHFKQLNRV LU SDQDãLDL� 7DL \UD GDU YLHQDV SUDNWLQLV ãLRV

WHFKQRORJLMRV SULWDLN\PR SULYDOXPDV ± QơUD EǌWLQD Lã HVPơV NHLVWL ƳSUDVWLQLǐ GDUER PHWRGǐ EHL

��

3ULYDOXPDL 7UǌNXPDL

���7LNVOXV PRQWDåDV GơO DLãNDXV JDUVR DWNǌULPR� �� 'LDORJǐ DLãNXPR EDODQVDV�

�� %HQGUR HUGYLãNXPR NRQWHNVWR UHSUH]HQWDFLMD� �� $WPRVIHUǐ EDODQVDV�

�� 6LVWHPRV PRELOXPDV� �� 5HYHUEHUDFLMRV EDODQVDV�

�� (NRQRPLQLV HIHNW\YXPDV�



SURMHNWR VLJQDOR NRPXWDFLMRV SULQFLSǐ� 9LHQLQWHOLV SDSLOGRPDV GDO\NDV� DWVLUDQGDQWLV VLJQDOR

JUDQGLQơV JDOH \UD ƳVNLHSLV DUED Mǐ ULQNLQ\V� DWVDNLQJDV Xå %5,5 NRQYROLXFLMą LU ELQDXULQLR

VLJQDOR JHQHUDYLPą� ,ã WHFKQLQơV SXVơV UXRãLDQWLV GDU\WL JDUVR SRVWSURGXNFLMą QDXGRMDQW

ELQDXULQƳ PRQLWRULQJą VYDUEX åLQRWL� NRNLRMH JDUVLDNDOELǐ NRQILJǌUDFLMRMH JDOXWLQLV JDUVR

WDNHOLV EXV UHSUH]HQWXRMDPDV WHDWULQLDPH IRUPDWH� ,ã DQNVWR WLQNDPDL QXPDþLXV ãLą

NRQILJǌUDFLMą LU DWLWLQNDPDL VXRUJDQL]DYXV SRVWSURGXNFLMRV SURMHNWR NRPXWDFLMDV� åHQNOLDL

SDOHQJYLQDPDV SHUơMLPDV SULH JDOXWLQLR VXYHGLPR HWDSR� -DX DQNVþLDX PLQơWDPH LQWHUYLX DSLH

DXVLQơPV VNLUWą ILOPą Ä�� 6RXQGVµµ 0DUNDV 0DQJLQLV SDEUơåơ� NDG QRUV LU QXR SDW SUDGåLǐ

EXYR DLãNXV SDJULQGLQLV ILOPR JDUVR IRUPDWDV W�\� ELQDXULQơ UHSUH]HQWDFLMD DXVLQơPLV� JDUVR

GL]DLQHULV YLVą JDUVR WDNHOƳ NǌUơ ��� NRQILJǌUDFLMRV ULERVH WDP DWYHMXL� MHLJX SULUHLNWǐ WHDWULQLR

JDUVR WDNHOLR YDULDQWR �0DQJLQL� *UHHQ� ������ âLDP SRUHLNLXL DWVLUDGXV� QHUHLNơMR VSUĊVWL

GLGHOLǐ WHFKQLQLǐ NRQYHUWDYLPR SUREOHPǐ� R WLN SDGDU\WL DWVNLUą JDUVR VXYHGLPą SULWDLN\Wą

NLQR WHDWUR JDUVLDNDOELǐ VLVWHPDL�

%ǌWHQW JDOXWLQLV VXYHGLPDV \UD \SDþ VYDUEXV HWDSDV SHUHLQDQW QXR HNVWHUQDOL]XRWR

ELQDXULQLR PRQLWRULQJR SULH JDUVLDNDOELǐ VLVWHPRV� .RQNUHþLRV LãYDGRV LU SUDNWLQơV

UHNRPHQGDFLMRV GLUEDQW VX EDLJLDPRMR ILOPR Ä0ơWDµµ DWYHMX EXV SDWHLNWRV WROLPHVQLXRVH

SRVN\ULXRVH� $SLEHQGULQDQW� SDJULQGLQLV VNLUWXPDV SHUơMXV QXR GDUER VX DXVLQơPLV SULH

JDUVLDNDOELǐ VLVWHPRV DWVLUDQGD GơO DUWXPR HIHNWR LU åHPR GDåQLR JDUVǐ DWNǌULPR DSULERMLPǐ

QDXGRMDQW DXVLQHV� âLH DXVLQLǐ NDLS JDUVR DWNǌULPR SULHPRQơV \SDWXPDL VXSRQXRMD NLWRNLą

JDUVR HVWHWLNą QHJX JDUVLDNDOELǐ VLVWHPRV� $UWXPR MDXVPDV� L]ROLDFLMD QXR LãRUơV� JDUVR

DLãNXPDV LU SDQDãLRV DXVLQLǐ FKDUDNWHULVWLNRV OHPLD VNLUWLQJǐ VSUHQGLPǐ SULơPLPą QHJX

GLUEDQW VX JDUVLDNDOELDLV� 7RGơO JDOLPD WHLJWL� MRJ VơNPLQJą SHUơMLPą QXR DXVLQLǐ IRUPDWR SULH

JDUVLDNDOELǐ OHPLD ãLǐ HVWHWLQLǐ VNLUWXPǐ WDUS VNLUWLQJǐ DWNǌULPR WHFKQRORJLMǐ VXYRNLPDV LU

JHEơMLPDV MXRV PDQLSXOLXRWL� 3DWLUWLV GLUEDQW VX HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR

SULHPRQơPLV LU UH]XOWDWǐ SDO\JLQLPDV VX JDUVLDNDOELǐ VLVWHPRV DWNǌULPX OHLGåLD QXPDW\WL

ãLXRV VNLUWXPXV Lã DQNVWR LU DWLWLQNDPDLV VSUHQGLPDLV MXRV NRPSHQVXRWL GDU LNL JDOXWLQLR

VXYHGLPR HWDSR�

+HQULV 7DNDOD LU NLWL DXWRULDL VDYR W\ULPH Ä8VLQJ 3HUVRQDO +57) DQG %LQDXUDOL]HG

+HDGSKRQH 0RQLWRULQJ LQ ,PPHUVLYH 6RXQGWUDFN 3RVW 3URGXFWLRQµµ WHLJLD� NDG QRUV Lã SUDGåLǐ

GDUER SURFHVDV VX DXVLQơPLV JDOL DWURG\WL QHSDåƳVWDPDV� VX ODLNX MLV WDPSD YLV QDWǌUDOHVQLV LU

ƳWUDXNLDQWLV� PDåLQDQW SRUHLNƳ WLNULQWL GDUER UH]XOWDWXV NODXVDQWLV SHU JDUVLDNDOELXV �7DNDOD HW

��



DO�� ����� ��� $XWRULDL WDLS SDW SDEUơåLD� NDG NDL JDUVR SRVWSURGXNFLMD DWOLHNDPD WLN VX

DXVLQơPLV� VơNPLQJDV JDOXWLQLR VXYHGLPR HWDSDV WDPSD EǌWLQDV� âLV åLQJVQLV \SDþ VYDUEXV

HUGYLQLR LU LPHUV\YDXV JDUVR IRUPDWǐ DWYHMX �LELG� S� ���

$SLEHQGULQDQW JDOLPD WHLJWL� NDG SLOQDV ILOPR LPHUV\YDXV JDUVR WDNHOLR NǌU\ERV

SURFHVDV \UD ƳPDQRPDV QDXGRMDQW HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR SULHPRQHV� 7DþLDX

QRULQW WRNLX EǌGX VXNXUWą JDUVR WDNHOƳ VơNPLQJDL SHUNHOWL Ƴ WHDWULQƳ JDUVLDNDOELǐ IRUPDWą

JDOXWLQLR VXYHGLPR HWDSDV QDXGRMDQW JDUVLDNDOELXV \UD QHLãYHQJLDPDV LU UHNRPHQGXRWLQDV�

+HQULV 7DNDOD SDVWHEL� NDG UHPLDQWLV W\ULPR SUDNWLND GDUEDV QDXGRMDQW DXVLQHV JDOL DSLPWL

������ JDUVR SRVWSURGXNFLMRV XåGXRþLǐ �LELG� S� ��� .LWDLS WDULDQW� GLGåLRML GDOLV SURFHVR JDOL

EǌWL DWOLNWD QDXGRMDQWLV QHEUDQJLD� SRUWDELOLD LU NLWXV DXVLQLǐ SULYDOXPXV VXWHLNLDQþLD VLVWHPD�

R SHUơMLPDV Ƴ JDUVLDNDOELǐ IRUPDWXV XåLPD VDQW\NLQDL QHGLGHOĊ GDOƳ GDUER ODLNR�

(IHNW\YXV UHVXUVǐ QDXGRMLPDV \SDþ DNWXDOXV GLQDPLãNRV DXGLRYL]XDOLQLR WXULQLR ULQNRV

NRQWHNVWH� )LOPǐ LU VHULDOǐ WUDQVOLDYLPR SDVODXJRV WDPSD YLV VXGHULQDPHVQơV LU SULHLQDPRV

ƳYDLULHPV ƳUHQJLQLDPV� WXULQWLHPV VNLUWLQJXV G\GåLXV LU VSHFLILNDFLMDV� 7DL VXWHLNLD YDUWRWRMDPV

JDOLP\EĊ åLǌUơWL ILOPXV ƳYDLULRVH DSOLQNRVH� SDY\]GåLXL� QDPǐ NLQR WHDWUXRVH� RUR XRVWR DU

SUHN\ERV FHQWUǐ HNUDQXRVH� IHVWLYDOLǐ VHDQVXRVH� QDPǐ WHOHYL]RULXRVH LU QHãLRMDPXRVH

ƳUHQJLQLXRVH NHOLRQơV PHWX �*HOE\� 0F*UHJRU� ����� ��� ,PHUV\YXV ELQDXULQLV JDUVR WDNHOLR

IRUPDWDV LWLQ SDODQNXV YLVLHPV ãLHPV YDUWRMLPR EǌGDPV� R NLQR WHDWUDV QHEơUD SDJULQGLQơ LU

YLHQLQWHOơ YLHWD åLǌUơWL ILOPDPV� 7RGơO LPHUV\YDXV ELQDXULQLR JDUVR WDNHOLR NRQYHUVLMD Ƴ

JDUVLDNDOELǐ IRUPDWXV DWHLW\MH JDOL WDSWL YLV PDåLDX UHLNDOLQJD� R DXVLQơPV VNLUWR JDUVR WDNHOLR

IRUPDWDV WDSWL SLUPLQLX ILOPǐ JDUVR VWDQGDUWX�

���� %DLJLDPRMR PDJLVWUR ILOPR Ä0ơWDµµ DWYHMLV

Ä0ơWDµµ ± WDL �� PLQXþLǐ WUXNPơV UHåLVLHULDXV $GR %XUNãDLþLR WUXPSDPHWUDåLV

YDLG\ELQLV ILOPDV� âLV ILOPDV SDVDNRMD LVWRULMą DSLH DãWXRQHULǐ PHWǐ PHUJDLWĊ 0ơWą� NXUL

WXãþLDPH NDLPH LHãNR SDJDOERV VDYR VXåHLVWDP ãXQLXL� 3DVLWHONLDQW PDåRV PHUJDLWơV

��



SHUVRQDåą� VDQW\NLXV VX Mą VXSDQþLX SDVDXOLX� ILOPH VLHNLDPD QDJULQơWL NDOWơV EHL VRFLDOLQơV

DWVNLUWLHV WHPDV �%XUNãDLWLV� ����� ����

)LOPR SUHSURGXNFLMRV HWDSH EXYR VXGDU\WDV SUHOLPLQDUXV JDUVR VWLOLVWLNRV LU

ƳJ\YHQGLQLPR SODQDV �åU� 3ULHGą 1U� ��� NXULDPH EXYR LãVNLUWL WU\V HVPLQLDL JDUVR WDNHOLR

HOHPHQWDL� SDGHGDQW\V DWVNOHLVWL ILOPR LGơMą LU SHUWHLNWL QXRWDLNą�

�� *DUVR GL]DLQDV�

�� 0X]LND�

�� *DUVR VXYHGLPDV�

.DGDQJL QXR SDW SUDGåLǐ EXYR åLQRPD� NDG ãLR VWXGHQWLãNR ILOPR JDOXWLQLV JDUVR

WDNHOLV WXUL EǌWL ��� IRUPDWX� YLVDV JDUVR SRVWSURGXNFLMRV SURFHVDV EXYR Y\NGRPDV ãLR IRUPDWR

ULERVH� 6LHNLDQW SUDNWLãNDL LãWLUWL ãLDPH GDUEH DQDOL]XRMDPą NLQR ILOPR JDUVR WDNHOLR NǌU\Eą

QDXGRMDQW DXVLQHV� JDUVR PRQLWRULQJXL SRVWSURGXNFLMRMH LãVNLUWLQDL EXYR QDXGRMDPL

HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR ƳUDQNLDL� *DUVR PRQWDåDV� DSGLUELPDV LU VXYHGLPDV

EXYR DWOLHNDPDV 6WHLQEHUJ 1XHQGR SURJUDPRV DSOLQNRMH�

(NVWHUQDOL]XRWDP ELQDXULQLDP JDUVR WDNHOLR UHSUH]HQWDYLPXL GDUER PHWX EXYR

LãEDQG\WL LU SDO\JLQWL NHOHWDV ƳUDQNLǐ�

Ɣ 'ROE\ $WPRV 5HQGHUHU %LQDXUDO ƳVNLHSLV�

Ɣ 'HDU 5HDOLW\ 'HDU95 PRQLWRU ƳVNLHSLV�

Ɣ 6WHLQEHUJ ,PPHUVH ƳVNLHSLV� QDXGRMDQWLV 3�+57)�

1DWǌUDOLDXVLą ORNDOL]DFLMą EHL HUGYơV UHSUH]HQWDFLMą VXWHLNơ 6WHLQEHUJ ,PPHUVH ƳVNLHSLV

QDXGRMDQWLV DQWURSRPRUILQLX EǌGX LãPDWXRWą LU VXJHQHUXRWą DVPHQLQĊ 3�+57)� 'ROE\ $WPRV

5HQGHUHU %LQDXUDO ƳVNLHSLX VXJHQHUXRWDV ELQDXULQLV IDLODV EXYR QDXGRMDPDV WDUSLQơVH

SHUNODXVRVH GDOLQDQWLV JDUVR WDNHOLX VX UHåLVLHULXPL� 'ROE\ ƳVNLHSLV QHWXUL JDOLP\EơV SULWDLN\WL

3±+57)� WDþLDX ãLXR EǌGX VXJHQHUXRWDV ELQDXULQLV JDUVR WDNHOLV OHLGR SDNDQNDPDL WLNVOLDL

ORNDOL]XRWL JDUVXV HUGYơMH EHL SHUWHLNWL EHQGUą HUGYLQƳ NRQWHNVWą�

5HGDJXRMDQW GLDORJXV HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR DSOLQNRMH EXYR

SDVWHEơWDV U\ãNXV NRN\ELQLV VNLUWXPDV LU SDWRJXPDV� OLJLQDQW VX VWDQGDUWLQơPLV DXVLQơPLV DU

JDUVLDNDOELDLV� âLV PHWRGDV OHLGR ODEDL WLNVOLDL JLUGơWL YLVXV ILOPDYLPR DLNãWHOơV ƳUDãǐ QLXDQVXV�

WULXNãPXV� WHPEUR VNLUWXPXV� HUGYLãNXPą LU SDQDãLDL� 7DL SDGơMR VơNPLQJDL SDUXRãWL ãYDUǐ LU

YLHQWLVą GLDORJǐ EHL SDSLOGRPǐ GLDORJǐ WDNHOƳ� 7XR SDþLX� GDUEDV ��� DSOLQNRMH QDXGRMDQW

HNVWHUQDOL]XRWą ELQDXULQƳ PRQLWRULQJą OHLGR GLDORJǐ WDNHOƳ SR]LFLRQXRWL FHQWULQLDPH NDQDOH

��



DUED SDQRUDPXRWL Ƴ EHW NXULą NLWą WULPDWơV HUGYơV YLHWą LU UHDOLX ODLNX JLUGơWL� NDLS WRNLH

VSUHQGLPDL YHLNLD EHQGUDPH HUGYLQLDPH NRQWHNVWH� âLV SULYDOXPDV ƳJDOLQD QXR SDW SLUPǐ

PRQWDåR åLQJVQLǐ ƳVLWUDXNWL Ƴ ILOPR JDUVR SDVDXOƳ EHL VNDWLQD NǌU\ELQLXV HNVSHULPHQWXV� 7DLS

SDW SDW NDOEDQW DSLH DXVLQLǐ DUWXPR HIHNWR QXOHPWą JDUVR WLNVOXPą VYDUEX SDPLQơWL� NDG HUGYơ

LU NDPEDULR WRQDV GLDORJǐ ƳUDãXRVH QDXGRMDQW ELQDXULQLXV ƳUDQNLXV \UD JLUGLPL GDXJ DLãNLDX LU

VWLSULDX� GơO WR VXVLGDUR ƳVSǌGLV� MRJ SDSLOGRPD UHYHUEHUDFLMD QơUD UHLNDOLQJD� 3DVWHELPD� NDG

WDL JDOL QXOHPWL SHU VDXVą GLDORJǐ VNDPEHVƳ SHUơMXV Ƴ HUGYLQĊ JDUVLDNDOELǐ VLVWHPą�

3DQDãǌV DVSHNWDL SDVWHEơWL LU UHGDJXRMDQW VLQFKURQLQLXV WULXNãPXV ± ELQDXULQLV

PRQLWRULQJDV UHLNDODXMD SUHFL]LãNR WLNVOXPR� NXULV JDUVLDNDOELǐ IRUPDWH \UD QH WRNV

DNLYDL]GXV� %HQGUDL ± HNVWHUQDOL]XRWDV ELQDXULQLV PRQLWRULQJDV JHED WLNVOLDL LU QDWǌUDOLDL

UHSUH]HQWXRWL FHQWULQLR NDQDOR PHGåLDJą� NXUL \UD ��� VWDQGDUWR DãLV LU DWUDPRV WDãNDV NLWLHPV

JDUVR VOXRNVQLDPV�

$WPRVIHUǐ VOXRNVQLV \UD VYDUEL ILOPR Ä0ơWDµµ JDUVR WDNHOLR GDOLV� $WPRVIHULQLǐ JDUVǐ

SDJDOED ILOPH EXYR VLHNLDPD SHUWHLNWL åLǌURYXL NODXVWURIRELãNą DUED DWYLURV DSOLQNRV ƳVSǌGƳ�

NRQWUDVWą WDUS LQWHUMHULQLǐ LU HNVWHUMHULQLǐ HUGYLǐ� %LQDXULQLV PRQLWRULQJDV ƳJDOLQR SR]LFLRQXRWL

DWVNLUXV DWPRVIHULQLXV VOXRNVQLXV SLOQDPH HUGYLQLDPH NRQWHNVWH DWVLåYHOJLDQW Ƴ GLDORJǐ WDNHOƳ�

WRNLX EǌGX NXULDQW YLHQWLVą LPHUV\Yǐ JDUVR SDYHLNVOą� $WPRVIHUǐ JDUVR GL]DLQR SURFHVH EXYR

SDVWHEơWD� NDG GơO DXVLQLǐ DWNǌULPR VSHFLILNRV� \UD QHVXGơWLQJD VXNXUWL NODXVWURIRELãNą ƳVSǌGƳ�

WDþLDX NXU NDV VXQNLDX SHUWHLNWL GLGHOơV DWYLURV HUGYơV MDXVPą� 'ơO WR ãLH WUǌNXPDL WXUơMR EǌWL

NRPSHQVXRWL JDOXWLQLR VXYHGLPR VWDGLMRMH�

9LHQD Lã LGơMǐ NXULDQW ILOPR Ä0ơWDµµ JDUVR WDNHOƳ EXYR PX]LNRV LU JDUVR GL]DLQR

SHUVLS\QLPDV� 0X]LND WLNVOLQJDL EXYR NRPSRQXRMDPD QH Lã JHUDL DWSDåƳVWDPǐ LQVWUXPHQWǐ

WHPEUǐ� EHW Lã ƳYDLULǐ JDUVR WHNVWǌUǐ� WHPEULãNDL VXNHOLDQþLǐ WDP WLNUą HPRFLMą� 7RNLX SULQFLSX

PX]LND LU JDUVR GL]DLQDV HVPLQLXRVH ILOPR PRPHQWXRVH IRUPXRMD EHQGUą HPRFLQƳ NUǌYƳ

QHDWVNLULDQW ãLǐ HOHPHQWǐ WDUSXVDY\MH� 0X]LNRV WDNHOLV EXYR VXNXUWDV VWHUHR IRUPDWH� R MR

SR]LFLRQDYLPDV HUGYơMH DWOLNWDV SDVLWHONLDQW SDQRUDPDYLPą EHL SDSLOGRPą UHYHUEHUDFLMą� 7LHN

JDUVR GL]DLQR� WLHN PX]LNRV DWYHMDLV HNVWHUQDOL]XRWDV ELQDXULQLV PRQLWRULQJDV OHLGR MDX

SRVWSURGXNFLMRV SURFHVH HIHNW\YLDL LãGơVW\WL ãLXRV JDUVR VOXRNVQLXV EHQGUDPH HUGYLQLDPH

ILOPR JDUVR SDYHLNVOH�

9LVL SDJULQGLQLDL ILOPR JDUVR VOXRNVQLǐ VXYHGLPR åLQJVQLDL EXYR DWOLNWL

SRVWSURGXNFLMRV HWDSH SDODLSVQLXL IRUPXRMDQW EHQGUą JDUVR WDNHOƳ� WDUSLQHV YHUVLMDV WYLUWLQDQWLV

��



VX UHåLVLHULXPL QDXGRMDQW ELQDXULQƳ HUGYLQLR JDUVR WDNHOLR SDYLGDOą� âLV GDUER PHWRGDV VXWHLNơ

JDOLP\EĊ QHVXGơWLQJDL LU HIHNW\YLDL SDVLHNWL QRULPą UH]XOWDWą GLUEDQW SLOQDL QXRWROLQLX EǌGX�

7HFKQLQH SUDVPH SDVLUXRãLPDV JDOXWLQLDP VXYHGLPXL NLQR VDOơMH QHUHLNDODYR MRNLǐ

SDSLOGRPǐ åLQJVQLǐ� 3DJULQGLQơ DXWRPDWL]DFLMD� SDQRUDPDYLPDV� HNYDOL]DFLMD LU NLWL HUGYLQLR

JDUVR WDNHOLR DVSHNWDL EXYR DWOLNWL SRVWSURGXNFLMRMH� 7RGơO SHUơMLPDV SULH JDOXWLQLR VXYHGLPR

��� IRUPDWH EXYR YLVLãNDL VNODQGXV� 7DL OHLGR VXWDXS\WL ODLNR LU JDOXWLQƳ VXYHGLPą SLOQDL

GHGLNXRWL JDOXWLQơV UHåLVLHULDXV LU JDUVR GL]DLQHULR YL]LMRV LãGLUELPXL� NXULV XåWUXNR YLHQą

GDUER SDPDLQą� (VWHWLQLX SRåLǌULX HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR PHWRGX SDUXRãWDV

JDUVR WDNHOLV ��� JDUVLDNDOELǐ IRUPDWH VNDPEơMR JDQD ƳWLNLQDPDL� WDþLDX JDOXWLQLR VXYHGLPR

PHWX VXVLGXUWD VX NHOLDLV WUǌNXPDLV� NXULǐ VSUHQGLPXL LU EXYR VNLUWDV SDJULQGLQLV GơPHV\V�

3LUPDVLV Lã Mǐ ± SHU åHPDV DWPRVIHULQLǐ JDUVǐ O\JLV� \SDWLQJDL JDOLQLXRVH JDUVLDNDOELXRVH�

6XYHGLPR PHWX VXEMHNW\YLX YHUWLQLPX EXYR SULHLWD SULH EHQGUR DWPRVIHULQLǐ JDUVǐ SDGLGLQLPR

DS\WLNVOLDL � G%� EHL SDSLOGRPR JDOLQLǐ JDVLDNDOELǐ VLJQDOR SDNơOLPR � G%�� $QWURML SUREOHPD

± GLDORJǐ HUGYLãNXPR WUǌNXPDV� âLV PRPHQWDV EXYR LãVSUĊVWDV GLDORJǐ UHYHUEHUDFLMRV VLJQDOą

SDGLGLQDQW ��� G%� 7UHþLDVLV Lã DQNVWR SURJQR]XRWDV DVSHNWDV SHUHLQDQW Lã ELQDXULQLR

PRQLWRULQJR SULH ��� NLQR VDOơV IRUPDWR EXYR åHPR GDåQLR VLJQDOR �/)(� O\JLR VXYHGLPDV�

3RVWSURGXNFLMRV PHWX ãLR NDQDOR O\JLV EXYR SUHOLPDQULDL VXYHGLQơMDPDV SDVLWHONLDQW JDUVR

LQGLNDWRULXV� WRGơO VXEMHNW\YXV YHUWLQLPDV LU NRUHNFLMRV QDXGRMDQW SLOQR GDåQLQLR LU GLQDPLQLR

GLDSD]RQR ��� VLVWHPą EXYR EǌWLQDV�

$SLEHQGULQDQW SUDNWLQLXV DVSHNWXV SHUHLQDQW QXR HNVWHUQDOL]XRWR ELQDXULQLR

PRQLWRULQJR SULH ��� JDUVLDNDOELǐ VLVWHPRV JDOLPD LãVNLUWL ãLXRV SDJULQGLQLXV LããǌNLXV�

�� $WPRVIHULQLǐ VOXRNVQLǐ JDUVXPR WUǌNXPDV�

�� %HQGUDV JDOLQLǐ NDQDOǐ JDUVXPR WUǌNXPDV�

�� 'LDORJǐ HUGYLãNXPR WUǌNXPDV�

�� äHPR GDåQLR NDQDOR VXYHGLPDV�

5HPLDQWLV NRQNUHþLD SDWLUWLPL VXYHGLQơMDQW ILOPą Ä0ơWDµµ JDOLPD LãVNLUWL NHOLDV

UHNRPHQGDFLQLR SREǌGåLR JDLUHV� NXULRPLV UHPLDQWLV JDOLPD VXPDåLQWL VNLUWXPǐ�

� âLV JDOLQLǐ JDUVLDNDOELǐ JDUVXPR WUǌNXPDV JDOLPDL EXYR QXOHPWDV NLQR VDOơV JDUVR VLVWHPRV
NDOLEUDFLMRV� NXU VWDQGDUWLãNDL JDOLQLDL JDUVLDNDOELDL \UD VXGHULQDPL ��G% QXR NLWǐ SDJULQGLQLǐ
JDUVLDNDOELǐ�

��



DWVLUDQGDQþLǐ GơO SHUơMLPR Lã HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR SULH ��� JDUVLDNDOELǐ

VLVWHPRV� ƳWDNą�

�� $WPRVIHULQLǐ JDUVǐ JUXSơV O\JƳ SDGLGLQWL � G%�

�� *DOLQLǐ NDQDOǐ VLJQDOą SDNHOWL � G%�

�� 'LDORJǐ JUXSơV UHYHUEHUDFLMą SDGLGLQWL ��� G%�

7DLS SDW YHUWD SDPLQơWL� NDG WLQNDPDV åHPR GDåQLR NDQDOR ƳYHUWLQLPDV LU VXYHGLPDV ƳPDQRPDV

WLN QDXGRMDQW åHPR GDåQLR JDUVLDNDOEƳ� WRGơO ãƳ åLQJVQƳ UHNRPHQGXRMDPD SDOLNWL JDOXWLQLR

VXYHGLPR HWDSXL DUED QDXGRWL åHPR GDåQLR JDUVLDNDOEƳ NDUWX VX HNVWHUQDOL]XRWR ELQDXULQLR

PRQLWRULQJR SULHPRQơPLV� 7DLS SDW VYDUEX SDPLQơWL� NDG NRQNUHWǌV O\JLR VNLUWXPDL JDOL

YDULMXRWL SULNODXVRPDL QXR ILOPR åDQUR� JDUVLQơV PHGåLDJRV WXULQLR DU DVPHQLQLǐ VNRQLR

SUHIHUHQFLMǐ� WRGơO QơUD ƳPDQRPD QXVWDW\WL XQLYHUVDOLǐ WDLV\NOLǐ� SDJDO NXULDV ELQDXULQLX EǌGX

SDUXRãWDV JDUVR WDNHOLV YLVLãNDL QHVLVNLUWǐ QDXGRMDQW JDUVLDNDOELǐ VLVWHPą� 9LV GơOWR� UHPLDQWLV

WLHN WHRULQH� WLHN SUDNWLQH ãLR GDUER GDOLPLV JDOLPD GDU\WL SULHODLGą� MRJ SUHOLPLQDULRV

WHQGHQFLMRV SHUHLQDQW QXR HUGYLQLR ELQDXULQLR PRQLWRULQJR SULH ��� JDUVLDNDOELǐ VLVWHPRV \UD

JDQơWLQDL DLãNLRV�

9HUWLQDQW Lã ILQDQVLQơV SHUVSHNW\YRV ELQDXULQLV PRQLWRULQJDV \UD LWLQ HIHNW\YL

SULHPRQơ QRULQW VXPDåLQWL ILOPR JDUVR SRVWSURGXNFLMRV NDãWXV� (UGYLQơV JDUVLDNDOELǐ VLVWHPRV

ƳUHQJLPDV UHLNDODXMD QH WLN NDãWǐ VXVLMXVLǐ VX DSDUDWLQH ƳUDQJD� EHW LU WLQNDPRV SDWDOSRV

DNXVWLNRV SDUXRãLPR� $XJDQWLV REMHNWLQLǐ JDUVR IRUPDWǐ� WRNLǐ NDLS 'ROE\ $WPRV

SRSXOLDUXPDV ãLXRV NDãWXV GLGLQD HNVSRQHQWLãNDL� .LQR VDOơV JDUVR VXYHGLPXL SULWDLN\Wǐ

VWXGLMǐ QXRPD WDLS SDW VXGDUR QHPDåą GDOƳ JDUVR SRVWSURGXNFLMRV ELXGåHWR� $XVLQLǐ

QDXGRMLPDV WDLNDQW ãLXRODLNLQHV HNVWHUQDOL]XRWR ELQDXULQLR PRQLWRULQJR SULHPRQHV OHLGåLD

LãYHQJWL PLQơWǐ NDãWǐ JDUVR SRVWSURGXNFLMRMH� WDLS SDW JDOL åHQNOLDL VXWDXS\WL ODLNR LU SLQLJLQLǐ

LãWHNOLǐ DWOLHNDQW JDOXWLQƳ VXYHGLPą NLQR VDOHL� 7RGơO ãLV GDUER PHWRGDV JDOL EǌWL LWLQ DNWXDOXV

VWXGHQWLãNǐ EHL PDåR ELXGåHWR QHSULNODXVRPǐ ILOPǐ JDP\ERMH� Lã HVPơV SDQDLNLQDQW ILQDQVLQƳ

GDUER VX LPHUV\YDXV JDUVR IRUPDWDLV EDUMHUą QXR SDW JDUVR SRVWSURGXNFLMRV SUDGåLRV�

��
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�� .LQR JDUVR WHFKQRORJLMǐ Y\VW\PąVL OHPLD QH WLN WHFKQRORJLQơ SDåDQJD� EHW LU

DXGLWRULMRV OǌNHVþLDL� NLQR HVWHWLNRV VDPSUDWD EHL ULQNRGDURV YHLNVQLDL�

�� .LQR JDUVR WDNHOLR JDP\ED \UD QHDWVLHMDPD QXR HUGYLQLR JDUVR VXSUDWLPR� NXULV \UD

LãSOơWRWDV SHU LOJą NLQR JDUVR HYROLXFLMą QXR DQNVW\YǐMǐ HNVSHULPHQWǐ VX VWHUHRIRQLMD

LNL ãLXRODLNLQLǐ LPHUV\YDXV JDUVR VLVWHPǐ� âLXRODLNLQơV WHFKQRORJLMRV OHLGåLD

HIHNW\YLDL QDXGRWL ELQDXULQƳ JDUVR DWNǌULPą� NXULV LãSOHþLD NǌU\ELQHV JDOLP\EHV LU

SULHLQDPXPą QHW PDåR ELXGåHWR ILOPXRVH�

�� $XVLQLǐ QDXGRMLPDV JDUVR WDNHOLR NǌU\ERMH QH WLN VXPDåLQD SRVWSURGXNFLMRV NDãWXV�

EHW LU ƳJDOLQD QXRWROLQLX EǌGX NXUWL� UHGDJXRWL LU YHUWLQWL JDUVR WDNHOLXV� VXWHLNLDQW

GLGHVQĊ ODLVYĊ LU PRELOXPą�

�� %LQDXULQLR JDUVR WHFKQRORJLMRV SULYDOXPDL DSLPD GLGHVQƳ WLNVOXPą LU JHUHVQƳ HUGYơV

SRMǌWƳ GơO 3�+57) �3HUVRQDO +HDG�5HODWHG 7UDQVIHU )XQFWLRQ� WDLN\PR� OHLGåLDQþLR

WLNVOLDL PRGHOLXRWL JDUVR ORNDOL]DFLMą� WDþLDX LãOLHND JDOXWLQLR VXYHGLPR EǌWLQ\Eơ QRULQW

WLQNDPDL SHUNHOWL ãLą SDWLUWƳ Ƴ WUDGLFLQLXV JDUVLDNDOELǐ IRUPDWXV�

�� (NVWHUQDOL]XRWRV ELQDXULQơV YLUWXDOL]DFLMRV SHUVSHNW\YRV NLQR JDUVR GL]DLQH DWYHULD

QDXMDV JDOLP\EHV GHWDOLDX LU WLNURYLãNLDX SHUWHLNWL JDUVR HUGYĊ SODþLDP YDUWRWRMǐ UDWXL�

NDV \UD \SDþ VYDUEX NXULDQW LPHUV\YLą åLǌURYR SDWLUWƳ�

�� âLV GDUEDV SDURGR SRUHLNƳ WĊVWL W\ULPXV LU SUDNWLQĊ YHLNOą VXVLMXVLą VX ELQDXULQLR

PRQLWRULQJR IRUPDWDLV \SDþ DWVLåYHOJLDQW Ƴ QDXMXV PHGLMǐ YDUWRMLPR EǌGXV LU

VNDLWPHQLQơV GLVWULEXFLMRV SOơWUą� NXU DXVLQơV LU LQGLYLGXDOǌV JDUVR WDNHOLDL WDPSD YLV

DNWXDOHVQL�

��
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�� $JUDZDO� 6DUYHVK� 6LPRQ� $GqOH� %HFK� 6¡UHQ� % UHQWVHQ� .ODXV�

)RUFKKDPPHU� 6¡UHQ Ä'HILQLQJ ,PPHUVLRQ� /LWHUDWXUH 5HYLHZ DQG

,PSOLFDWLRQV IRU 5HVHDUFK RQ ,PPHUVLYH $XGLRYLVXDO ([SHULHQFHVµµ� $XGLR

(QJLQHHULQJ 6RFLHW\ &RQYHQWLRQ 3DSHU ������ �����

�� $OWPDQ� 5DQGL Ä8VLQJ 6RXQG (IIHFWV WR 6FRUH 7KH .LOOLQJ RI 7ZR /RYHUVµµ�

,QWHUYLX VX 3HWHULX $OEUHFKWVHQX ������� >åLǌUơWD ���� �� ��@� 3ULHLJD SHU

LQWHUQHWą�

KWWSV���SRVWSHUVSHFWLYH�FRP�XVLQJ�VRXQG�HIIHFWV�WR�VFRUH�WKH�NLOOLQJ�RI�WZR�ORY

HUV�

�� $OWPDQ� 5LFN� 7KH +LVWRU\ RI 6LOHQW )LOP 6RXQG� &ROXPELD 8QLYHUVLW\ 3UHVV�

�����

�� %HFN� -D\� $ 4XLHW 5HYROXWLRQ� &KDQJHV LQ $PHULFDQ )LOP 6RXQG 3UDFWLFHV�

���������� 8QLYHUVLW\ RI ,RZD� �����

�� %HOWRQ� -RKQ� Ä����¶V 0DJQHWLF 6RXQG� 7KH IUR]HQ UHYROXWLRQµµ� 6RXQG

WKHRU\�6RXQG 3UDFWLFH� 1HZ <RUN� 5RXWOHGJH� �����

�� %HUQDUG� -RVHI� Ä$OO $ERXW 6XUURXQG 6RXQGµµ� 5DGLR�HOHFWURQLFV ��� 1U� ��

�����

�� %ODXHUW� -HQV� 6SDWLDO +HDULQJ� 7KH 3V\FKRSK\VLFV RI +XPDQ 6RXQG

/RFDOL]DWLRQ ��UG HG��� &DPEULGJH� 0$� 7KH 0,7 3UHVV� �����

�� %OHVVHU� %DUU\� 6DOWHU� /LQGD�5XWK� 6SDFHV VSHDN� DUH \RX OLVWHQLQJ" �

H[SHULHQFLQJ DXUDO DUFKLWHFWXUH� &DPEULGJH� 0$� 7KH 0,7 3UHVV� �����

�� %XUNãDLWLV� $GDV� Ä5HåLVLHULDXV GDUEDV VX YDLNX SURWDJRQLVWX ILOPR NǌULPR

SURFHVHµµ�0DJLVWUR EDLJLDPDVLV GDUEDV� �����

��� &KDUWHULV� 5LFKDUG� Ä7KH 3HUIRUPDQFH RI *LRYDQQL *DEULHOL¶V 9RFDO :RUNV�

,QGLFDWLRQV LQ WKH (DUO\ 6RXUFHV�µµ 0XVLF 	 /HWWHUV ��� QR� � ������� ���±����

��� &UDIWRQ� 'RQDOG� 7KH WDONLHV� $PHULFDQ FLQHPD¶V WUDQVLWLRQ WR VRXQG�

���������� %HUNHOH\� 8QLYHUVLW\ RI &DOLIRUQLD 3UHVV� �����

��� )LOP +LVWRU\� ������ (GLVRQ DQG WKH .LQHWRJUDSK ������� �����

��



��� *� /HH� +� .LP� Ä3HUVRQDOL]HG +57) 0RGHOLQJ %DVHG RQ 'HHS 1HXUDO

1HWZRUN 8VLQJ $QWKURSRPHWULF 0HDVXUHPHQWV DQG ,PDJHV RI WKH (DU�µµ $SSO�

6FL� �� QR� ��� ����� ������

��� *HOE\� $KPHG� 0F*UHJRU� ,DLQ Ä&DSWXULQJ DXGLHQFH ILOP VRXQG SUHIHUHQFHVµµ�

$XGLR (QJLQHHULQJ 6RFLHW\ &RQYHQWLRQ ([SUHVV 3DSHU ���� �����

��� +DQG]R� 6WHSKHQ Ä$ 1DUUDWLYH *ORVVDU\ RI )LOP 6RXQG 7HFKQRORJ\�µµ :HLV�

(OLVDEHWK� %HOWRQ� -RKQ )LOP 6RXQG� 7KHRU\ DQG 3UDFWLFH �SS� �������� 1HZ

<RUN� &ROXPELD 8QLYHUVLW\ 3UHVV� �����

��� +ROPDQ� 7RPOLQVRQ� 6XUURXQG VRXQG XS DQG UXQQLQJ� 2[IRUG� (OVHYLHU� �����

KWWSV���ILOPVRXQG�RUJ�DUWLFOHV�VHUJL�

KWWSV���SURMHFWLRQQLVWH�QHW�GRFV�6XUURXQG���6RXQG�������3DVW����3UHVHQW

���DQG���)XWXUH�SGI

��� +XOO� -RVHSK� Ä6XUURXQG 6RXQG 3DVW� 3UHVHQW� DQG )XWXUHµµ� ����� >åLǌUơWD ����

�� ��@� 3ULHLJD SHU LQWHUQHWą�

��� +XRSDQLHPL� -\UL Ä9LUWXDO $FRXVWLFV DQG ��' 6RXQG LQ 0XOWLPHGLD 6LJQDO

3URFHVVLQJµµ 3K' 'LVVHUWDWLRQ� +HOVLQNL 8QLYHUVLW\ RI 7HFKQRORJ\� 5HSRUW ��

(VSRR �������

��� -DKQ� 5REHUW� *� Ä$FRXVWLFDO UHVRQDQFHV RI DVVRUWHG DQFLHQW VWUXFWXUHVµµ� 7KH

-RXUQDO RI WKH $FRXVWLFDO 6RFLHW\ RI $PHULFD� ������ ���±���� �����

��� .HOORJ� (GZDUG :� Ä)LQDO ,QVWDOOPHQW� +LVWRU\ RI 6RXQG 0RWLRQ 3LFWXUHVµµ�

7HFKQRORJLFDO +,VWRU\ RI 0RWLRQ 3LFWXUHV DQG 7HOHYLVLRQ� %HUNHOH\� 8QLYHUVLW\

RI &DOLIRUQLD 3UHVV� �����

��� .HULQV� 0DUN� %H\RQG 'ROE\ �VWHUHR�� FLQHPD LQ WKH GLJLWDO VRXQG DJH� ,QGLDQD�

,QGLDQD 8QLYHUVLW\ 3UHVV� �����

��� /LSVN\Wơ� 7RPD� LU NW� $LãNLQDPDVLV U\ãLǐ VX YLVXRPHQH WHUPLQǐ åRG\QDV

9LOQLXV� /LHWXYRV NRPXQLNDFLMRV DVRFLDFLMD� �����

��� /R%UXWWR� 9LQFHQW� 6RXQG�RQ�ILOP� /RQGRQ� 3UDHJHU� �����

��� /RUG 5D\OHLJK �6WUXWW� -� :�� ������� ;,,� Ä2Q RXU SHUFHSWLRQ RI VRXQG

GLUHFWLRQµµ� 7KH /RQGRQ� (GLQEXUJK� DQG 'XEOLQ 3KLORVRSKLFDO 0DJD]LQH DQG

-RXUQDO RI 6FLHQFH� ������� ���±����

��



��� 0DQJLQL� 0DUN� *UHHQ� 6DP� Ä�� 6RXQGV ZLWK 'LUHFWRU 6DP *UHHQ DQG 6RXQG

'HVLJQHU 0DUN 0DQJLQLµµ� ,QWHUYLX YDL]GR ƳUDãDV� ����� >åLǌUơWD ���� �� ��@�

3ULHLJD SHU LQWHUQHWą�

KWWSV���VRXQGZRUNVFROOHFWLRQ�FRP�SRVW����VRXQGV�ZLWK�GLUHFWRU�VDP�JUHHQ�DQG

�VRXQG�GHVLJQHU�PDUN�PDQJLQL

��� 0DQJLQL� 0DUN� Ä0DUN 0DQJLQL RQ JXLGLQJ WKH VRXQG GHVLJQ RI VXQGDQFH

GRFXPHQWDU\ �� 6RXQGVµµ� >åLǌUơWD ���� �� ��@� 3ULHLJD SHU LQWHUQHWą�

KWWSV���ZZZ�DVRXQGHIIHFW�FRP����VRXQGV�GRFXPHQWDU\�

��� 0RRUH� -DPHV +� Ä7KH µ9HVSHUR 'HOOL &LQTXH /DXGDWH¶ DQG WKH 5ROH RI µ6DOPL

6SH]]DWL¶ DW 6W� 0DUN¶V�µµ -RXUQDO RI WKH $PHULFDQ 0XVLFRORJLFDO 6RFLHW\ ���

QR� � ������� ���±���

��� 3DXO� 6WHSKDQ Ä%LQDXUDO 5HFRUGLQJ 7HFKQRORJ\� $ +LVWRULFDO 5HYLHZ DQG

3RVVLEOH )XWXUH 'HYHORSPHQWVµµ $FWD $FXVWLFD 8QLWHG :LWK $FXVWLFD� YRO� ���

������� SS� ���±���

��� 3HWHUV� 2OLYHU Ä$ &RQYHUVDWLRQ ZLWK :DOWHU 0XUFK ± 3DUW �µµ� ,QWHUYLX VX

:DOWHULX 0XUFKX ������� >åLǌUơWD ���� �� ��@� 3ULHLJD SHU LQWHUQHWą�

KWWSV���GLJLWDOILOPV�ZRUGSUHVV�FRP������������D�FRQYHUVDWLRQ�ZLWK�ZDOWHU�PXU

FK�SDUW���

��� 5H]QLNRII� ,HJRU� Ä6RXQG UHVRQDQFH LQ SUHKLVWRULF WLPHV� $ VWXG\ RI 3DOHROLWKLF

SDLQWHG FDYHV DQG URFNVµµ� $FRXVWLFV ¶�� �SS� ����±������ 3DULV� �����

��� 5RJLQVND� $JQLHV]ND� *HOXVR� 3DXO� ,PPHUVLYH VRXQG � WKH DUW DQG VFLHQFH RI

ELQDXUDO DQG PXOWL�FKDQQHO DXGLR� 1HZ <RUN� /RQGRQ� 5RXWOHGJH� �����

��� 6DNDPRWR� 1DUDML� *RWRK� 7RVKL\XNL� .LPXUD� <RLFKL� Ä2Q RXW�RI�KHDG

ORFDOL]DWLRQ LQ KHDGSKRQH OLVWHQLQJµµ� -$(6 �� ���� ����� SS���������

��� 6FKUHJHU� &KDUOHV Ä$OWPDQ� 'ROE\ DQG 7KH 6HFRQG 6RXQG 5HYROXWLRQµµ :HLV�

(OLVDEHWK� %HOWRQ� -RKQ )LOP 6RXQG� 7KHRU\ DQG 3UDFWLFH �SS� �������� 1HZ

<RUN� &ROXPELD 8QLYHUVLW\ 3UHVV� �����

��� 6HUJL� *LDQOXFD� Ä7KH 6RQLF 3OD\JURXQG� +ROO\ZRRG &LQHPD DQG LWV

/LVWHQHUVµµ� ����� >åLǌUơWD ���� �� ��@� 3ULHLJD SHU LQWHUQHWą�

KWWS���ZZZ�ILOPVRXQG�RUJ�DUWLFOHV�VHUJL�LQGH[�KWP

��



��� 7DNDOD� +HQUL� 0lNLYLUWD� $NL� 5DMDQWL� 3HWWHUL� Ä8VLQJ 3HUVRQDO +57) DQG

%LQDXUDOL]HG +HDGSKRQH 0RQLWRULQJ LQ ,PPHUVLYH 6RXQGWUDFN 3RVW

3URGXFWLRQµµ� $XGLR (QJLQHHULQJ 6RFLHW\ &RQIHUHQFH 3DSHU ��� �����

+XGGHUVILHOG� 8.�

��� 7KRPSVRQ� .ULVWLQ� %RUGZHOO� 'DYLG� Ä)LOP KLVWRU\� $Q ,QWURGXFWLRQ� �QG

HGLWLRQµµ� 1HZ <RUN� 0F*UDZ�+LOO� �����

��� 9DQ GH 9LMYHU� /LHV� 'DQLHO %LOWHUH\VW� Ä&LQHPDJRLQJ DV D FRQGLWLRQDO SDUW RI

HYHU\GD\ OLIH� 0HPRULHV RI FLQHPDJRLQJ LQ *KHQW IURP WKH ����V WR WKH

����Vµµ� &XOWXUDO 6WXGLHV� ��� �� ����� SS� ��������

��� :DOOHU� 6WHYHQ� Ä3V\FKRDFRXVWLF LQIOXHQFHV RI WKH HFKRLQJ HQYLURQPHQWV RI

SUHKLVWRULF DUWµµ� -RXUQDO RI 7KH $FRXVWLFDO 6RFLHW\ RI $PHULFD� �����

��� :DOOHU� 6WHYHQ� Ä6RXQG DQG URFN DUWµµ� 1DWXUH� ���� ���� �����

��� =YRQDU� 5LFKDUG� Ä$ KLVWRU\ RI VSDWLDO PXVLFµµ� H&RQWDFW� ����� �����

>åLǌUơWD ���� �� ��@ 3ULHLJD SHU LQWHUQHWą�

KWWSV���HFRQWDFW�FD��B��]YRQDUBVSDWLDOPXVLF�KWPO

��� %HJDXOW� 'XUDQG� 5� Ä��' 6RXQG IRU 9LUWXDO 5HDOLW\ DQG 0XOWLPHGLD� 0RIIHWW

)LHOGµµ� &DOLIRUQLD� 1DWLRQDO $HURQDXWLFV DQG 6SDFH $GPLQLVWUDWLRQ� �����

��



35,('$,

3ULHGDV 1U� � )LOPR Ä0ơWDµµ JDUVR NRQFHSFLMD

)LOPR LGơMDL DWVNOHLVWL SDVLULQNRPH ãLXRV NHUWLQLXV JDUVR DVSHNWXV� JDUVR GL]DLQDV�
PX]LND� HUGYLQLV VXYHGLPDV�

*DUVR GL]DLQDV
)LOPH SODQXRMDPH JDUVR GL]DLQą QDXGRWL NDLS ƳUDQNƳ VFHQRV QXRWDLNDL LU GUDPDWXUJLMDL

DWVNOHLVWL� 7RGơO SDJULQGLQơ JDUVR GL]DLQR SDVNLUWLV GDXJXPRMH VFHQǐ QH LOLXVWUXRWL UHDO\EĊ
GLDJHWLQLDLV JDUVDLV� EHW VWLOL]XRWDL LU DVRFLDW\YLDL VXNXUWL DWPRVIHULQƳ VOXRNVQƳ� 7DP WLNVOXL
SDVLHNWL QRULPH SDEDQG\WL LãWULQWL ULEą WDUS PX]LNRV LU JDUVR GL]DLQR� âLH GX HOHPHQWDL WXUơWǐ
SHUVLSLQWL WDUSXVDY\MH LU QHEǌWL LGHQWLILNXRMDPL NDLS DWVNLUL� EHW YHLNWL NDLS YLHQDV QHEǌWLQDL
GLDJHWLQLV JDUVR WDNHOLV� VXSRQXRMDQWLV VFHQRV QXRWDLNą LU�DU SHUVRQDåR HPRFLQĊ EǌVHQą�

3UDGåLRV LU SDEDLJRV VFHQRVH NDLS NRQWUDVWą DXNãþLDX DSUDã\WDP JDUVR GL]DLQR
NRQFHSWXL SODQXRMDPH QDXGRWL EǌWHQW GLDJHWLQƳ JDUVą� JDOLPDL KLSHUEROL]XRWą LU XåDãWULQWą�
YHLNVPXL SDU\ãNLQWL� âLH NRQWUDVWDL� NDLS LU NLWL VHNDQW\V YơOLDX� SDGơV LãODLN\WL ILOPR GLQDPLNą
LU åLǌURYR GơPHVƳ EHL LãU\ãNLQV EHQGUą GUDPDWXUJLQĊ OLQLMą �åU� )LOPR JDUVR åHPơODSƳ��

0X]LND
0X]LNRV WDNHOLV WLNVOLQJDL EXV NXULDPDV WDLS� NDG MR QHEǌWǐ JDOLPD DLãNLDL LGHQWLILNXRWL

NDLS PX]LNRV� 7�\� QHQDXGRVLPH WUDGLFLQLǐ DNXVWLQLǐ LQVWUXPHQWǐ� DLãNLǐ ULWPLQLǐ LU
VWUXNWǌULQLǐ ILJǌUǐ� PHORGLQơV OLQLMRV� *DOLPDL WDP WLNURVH DNFHQWLQơVH YLHWRVH DWVNOHLVLPH
DEVWUDNþLDV WRQDOLDV DU PHORGLQHV XåXRPLQDV� NXULRV YơOLDX LãVLY\VW\V Ƴ LGHQWLILNXRMDPą
PX]LNLQƳ YLHQHWą� 0X]LNą� NDLS LGHQWLILNXRMDPą QHGLDJHWLQƳ ILOPR HOHPHQWą� SODQXRMDPH
SDQDXGRWL WLN YLHQRMH HVPLQơMH ILOPR VFHQRMH � NXRPHW 0ơWD SUDUDQGD YLOWƳ� NDG NDV QRUV MDL
SDGơV W�\� MRV HPRFLQLR SDOǌåLPR PRPHQWX� %ǌWHQW GơO WR� NDG DQNVþLDX PX]LND QHEXYR
LGHQWLILNXRMDPD� ãLRMH VFHQRMH PX]LND VXNXUV VWLSUǐ DNFHQWą LU HPRFLQĊ NXOPLQDFLMą�

6XYHGLPDV
)LOPR GUDPDWXUJLMDL LU LGơMDL DWVNOHLVWL SODQXRMDPH QDXGRWL NHOHWą VXYHGLPR

VSUHQGLPǐ� 3LUPLDXVLD LãQDXGRMDQW HUGYLQLR JDUVR JDOLP\EHV EXV VXNXULDPDV NRQWUDVWDV WDUS
LQWHUMHUǐ LU HNVWHUMHUǐ� 6WLSULDXVLDL ãLV NRQWUDVWDV DWVLVNOHLV SHUơMLPH Lã QDPǐ VFHQRV Ƴ ODXNą�
1DPǐ HUGYơMH NXUVLPH NLHN ƳPDQRPD VLDXUHVQƳ LU VDXVHVQƳ JDUVą WLHN GLDORJXRVH WLHN JDUVR
HIHNWXRVH� VLHNLDQW VXNXUWL EHYHLN NODXVWURIRELQƳ YDNXXPR SRMǌWƳ� 7RNV JDUVR VSUHQGLPDV
VXVWLSULQV WDPVLRV� PDåRV� L]ROLXRWRV QDPǐ DWPRVIHURV SRMǌWƳ LU WXUơWǐ SULYHUVWL åLǌURYą MDXVWLV
QHMDXNLDL� 7XR WDUSX VFHQDL SDVLNHLWXV Ƴ HNVWHUMHUą� LãQDXGRVLPH SLOQą HUGYLQLR JDUVR GLDSD]RQą
VXNXULDQW DWVLYơULPR LU DWJDLYRV MDXVPą� ýLD åLǌURYDV WXUơWǐ DWVLNYơSWL LU SDVLMDXVWL
NRPIRUWDELOLDL�

��



.LWDV VSUHQGLPDV� NXUƳ SODQXRMDPH SDQDXGRWL WRMH SDþLRMH QDPǐ VFHQRMH � WDL GLDORJǐ
SDQRUDPDYLPDV� 7UDGLFLãNDL NLQH GLDORJDL \UD ILNVXRWDL SDQRUDPXRMDPL FHQWUH� QHV åLǌURYXL
WRNV EǌGDV SVLFKRDNXVWLãNDL QDWǌUDOLDXVLDL SULLPDPDV LU QHEODãNR GơPHVLR� 'LDORJǐ
SDQRUDPDYLPX EǌWHQW ãLRMH VFHQRMH VLHNLDPH SULHãLQJR HIHNWR� 1RULPH VXNHOWL QHSDWRJXPR LU
NHLVWXPR ƳVSǌGƳ� 7XR SDþLX SHUVRQDåǐ DWVN\ULPDV SDQRUDPDYLPR EǌGX OHLV SDU\ãNLQWL
QHGDUQLRV LU DVRFLDOLRV ãHLPRV ƳYDL]GƳ�

)LOPR Ä0ơWDµµ VXYHGLPDV \UD WLULDPRMR PDJLVWUR GDUER GDOLV WRGơO MLV EXV DWOLHNDPDV
QDXGRMDQW DXVLQHV LU ELQDXULQHV SULHPRQHV VLHNLDQW LãWLUWL NDL NXULXRV WHFKQLQLXV LU NǌU\ELQLXV
DVSHNWXV� ��� SDQRUDPDYLPR WLNVOXPDV� HUGYơV SRMǌþLR SHUWHLNLPR WLNVOXPDV� EHQGURV
QXRWDLNRV SHUWHLNLPDV� NRQYHUVLMRV Ƴ JDUVLDNDOELǐ IRUPDWXV JDOLP\EơV�

)LOPR JDUVR åHPơODSLV

��


