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0HODQLQ� PHPHOL K�FUHOHULQLQ EDúOÕFD SLJPHQWL�
GLU YH GHUL� VDo� J|]GHNL NRURLG� VLOLHU FLVLPFLN
YH LULV LOH EH\LQGHNL OHSWRPHQLQNV YH VXEVWDQVLD
QLJUDGD EXOXQXU� 0HODQLQ� EDúOÕFD PHODQRVLW
LVLPOL |]HO K�FUHOHUGH VHQWH]OHQLU� 'DOODQDQ�
X]XQ X]DQWÕOÕ K�FUHOHU RODQ PHODQRVLWOHU� HPEUL�
\RGD Q|UDO NULVWDGDQ N|NHQ DODUDN GHUL\H YH
\XNDUÕGD EDKVHGLOHQ GL÷HU Y�FXW E|O�POHULQH
J|o HGHUOHU�� 0HODQRVLWOHU WLUR]LQD] DNWLYLWHVLQH
VDKLS K�FUHOHUGLU� %X HQ]LPLQ \DUGÕPÕ\OD PHOD�
QRVLW VLWRSOD]PDVÕQD NDQ DNÕPÕ \ROX\OD XODúDQ
WLUR]LQ� PHODQLQH G|Q�ú�U� �ùHNLO �� YH EX �U�Q
*ROJL ELOHúL÷LQGHQ N|NHQ DODQ ]DUOD oHYULOL
JUDQ�OOHUGH� \DQL PHODQR]RPODUGD GHSRODQÕU�
2OJXQODúDQ PHODQR]RPODU GHULGH PHODQRVLWOHULQ
VLWRSOD]PLN X]DQWÕODUÕQD GR÷UX LOHUOHU YH EXUD�
GDQ NHUDWLQRVLWOHUH JHoHUOHU �ùHNLO ��� %X JHoLú
NHUDWLQRVLWOHULQ JUDQ�OOHUL IDJRVLWH HWPHVL\OH
ROXU� .HUDWLQRVLWOHUH JHoHQ PHODQLQ JUDQ�OOHUL�

EX K�FUHOHULQ oHNLUGHNOHULQLQ �]HULQGH WRSODQD�
UDN NHUDWLQRVLWOHUL XOWUDYL\ROH ÕúÕQODUÕQ ]DUDUOÕ
HWNLOHULQGHQ NRUXUODU� /HSWRPHQLQNVOHUGH PHOD�
QRVLWOHU� GDKD oRN �VW VHUYLNDO RPXULOLN YH VH�
UHEUDO NRUWHNVLQ RUWD KDW ED]DOLQGHNL E|OJHOH�
ULQGH \HUOHúPLúOHUGLU�� /HSWRPHQLQJHDO PHODQR�
VLWOHU JHUoHN PHODQRVLWOHUGLU� VXEVWDQVLD QLJUD�
GDNL Q|URPHODQLQ LoHUHQ NDWHNRODPLQHUMLN Q|�
URQODU LVH PHODQRVLWOHUGHQ IDUNOÕ RODQ VLQLU
K�FUHOHULGLU��
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dHúLWOL NLP\DVDOODUÕQ SLJPHQWOL GRNXODUGD PHOD�
QLQ DILQLWHVLQH ED÷OÕ ELULNLPL Y�FXGXQ LOJLQo ELU
GHSRODPD PHNDQL]PDVÕGÕU� *�Q�P�]GH� oRN
VD\ÕGD PDGGHQLQ PHODQLQH ED÷ODQGÕ÷Õ RUWD\D
NRQPXúWXU� )HQRWL\D]LQ� NORUSURPD]LQ� NORUR�
NLQ� ORNDO DQHVWH]LNOHU YH DPLQRJOLNR]LG DQWLEL�

0HODQLQ� KD\YDQ YH ELWNL DOHPLQGH \D\JÕQ RODUDN EXOXQDQ� NLQRQ YH KLGURNLQRQ PRQRPHU�
OHULQGHQ ROXúPXú ELU SROLPHUGLU� +D\YDQODUGD SLJPHQWDV\RQ LúOHYLQGHQ EDúND� oHúLWOL LODo YH
NLP\DVDO PDGGHOHUL NHQGLVLQH ED÷ODPDNWDGÕU� 0HODQLQ EX úHNLOGH ]DUDUOÕ PDGGHOHUL DEVRUEH
HWPHNWH YH VRQUDGDQ WRNVLN ROPD\DQ NRQVDQWUDV\RQODUGD \DYDú RODUDN HWUDID EÕUDNDUDN� KHP
SLJPHQW K�FUHOHULQL KHP GH oHYUH GRNXODUÕ NRUXPDNWDGÕU� 'L÷HU \DQGDQ� \�NVHN PLNWDUGD
]DUDUOÕ NLP\DVDO ELULNLPL� PHODQLQ LoHUHQ K�FUHOHUGH YH oHYUH GRNXODUGD KDVDUD \RO DoPDNWDGÕU�
gUQH÷LQ J|]GH YH Lo NXODNWD EXOXQDQ SLJPHQW K�FUHOHUL� GX\X K�FUHOHULQH \DNÕQ \HUOHúPLú YH
PHODQLQH ED÷ODQPD ED]Õ RN�OHU YH Lo NXODN OH]\RQODUÕQÕQ JHOLúPHVLQGH |QHPOL ELU IDNW|U
RODELOPHNWHGLU� %H\LQGH LVH� oHúLWOL Q|URWRNVLN DMDQODUÕQ HNVWUDSLUDPLGDO VLVWHPGHNL VLQLU K�FUH�
OHULQGH EXOXQDQ Q|URPHODQLQH ED÷ODQPDVÕ� SDUNLQVRQL]P YH WDUGLY GLVNLQH]L JHOLúLPLQH QHGHQ
ROPDNWDGÕU� $\UÕFD� KD\YDQODUÕQ SLJPHQW K�FUHOHULQGH ELULNHQ ED]Õ NDUVLQRMHQLN ELOHúLNOHULQ
PDOLJQ PHODQRPD JHOLúLPLQH GH QHGHQ ROGX÷X G�ú�Q�OPHNWHGLU�
$QDKWDU NHOLPHOHU � 0HODQLQ� NLP\DVDO PDGGHOHU� WRNVLVLWH

0HODQLQ DQG FKHPLFDOV

0HODQLQ LV D SRO\PHU RI TXLQRQH DQG K\GURTXLQRQH PRQRPHU XQLWV IRXQG WKURXJKRXW WKH
DQLPDO DQG SODQW NLQJGRPV� ,Q DGGLWLRQ WR LWV IXQFWLRQ LQ SLJPHQWDWLRQ� PHODQLQ DOVR ELQGV
YDULRXV GUXJV DQG FKHPLFDOV LQ DQLPDOV� :LWK WKLV IXQFWLRQ� PHODQLQ SURWHFWV WKH SLJPHQWHG
FHOOV DQG DGMDFHQW WLVVXHV E\ DEVRUELQJ KDUPIXO VXEVWDQFHV� ZKLFK WKHQ DUH VORZO\ UHOHDVHG LQ
QRQWR[LF FRQFHQWUDWLRQV� /RQJ�WHUP H[SRVXUH� RQ WKH RWKHU KDQG� EXLOGV XS KLJK OHYHOV RI
QR[LRXV FKHPLFDOV� VWRUHG RQ WKH PHODQLQ� ZKLFK XOWLPDWHO\ FDXVHV GHJHQHUDWLRQ LQ WKH
PHODQLQ�FRQWDLQLQJ FHOOV� DQG VHFRQGDU\ OHVLRQV LQ VXUURXQGLQJ WLVVXHV� ,Q WKH H\H DQG LQ WKH
LQQHU HDU� WKH SLJPHQWHG FHOOV DUH ORFDWHG FORVH WR WKH UHFHSWRU FHOOV� DQG PHODQLQ ELQGLQJ
PD\ EH DQ LPSRUWDQW IDFWRU LQ WKH GHYHORSPHQW RI VRPH RFXODU DQG LQQHU HDU OHVLRQV� ,Q WKH
EUDLQ� QHXURPHODQLQ LV SUHVHQW LQ QHUYH FHOOV LQ WKH H[WUDS\UDPLGDO V\VWHP� DQG PHODQLQ
DIILQLW\ RI FHUWDLQ QHXURWR[LF DJHQWV PD\ EH LQYROYHG LQ WKH GHYHORSPHQW RI SDUNLQVRQLVP DQG
WDUGLYH G\VNLQHVLD� 7KHUH DOVR VHHPV WR EH D FRUUHODWLRQ EHWZHHQ WKH LQGXFWLRQ RI PHODQRPD
DQG PHODQLQ DIILQLW\ RI FDUFLQRJHQLF FRPSRXQGV IRXQG LQ WKH SLJPHQW FHOOV RI DQLPDOV�
.H\ ZRUGV � 0HODQLQ� FKHPLFDOV� WR[LFLW\ 
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\RWLNOHU LOH KHUELVLWOHU� ER\DODU� DONDORLGOHU� PH�
WDOOHU JLEL ELUoRN NLP\DVDO PHODQLQH ED÷ODQÕU����
0DGGHOHULQ PHODQLQH ED÷ODQPDVÕ GH÷LúNHQGLU�
(Q NXYYHWOL ED÷ODQDQODU� RUJDQLN DPLQOHU YH
PHWDO L\RQODUGÕU�� 0HODQLQOHU� \�NVHN RUDQGD
QHJDWLI \�NO� NDUERNVLO JUXSODU YH VHPLNLQRQODU
LoHUHQ SROLQDQ\RQODUGÕU�� %X QHGHQOH� DPLQ YH

PHWDOOHU JLEL NDW\RQLN PDGGHOHU� PHODQLQH L\R�
QLN HWNLOHúLPOH ED÷ODQÕU�� ø\RQLN ED÷ODQPD� ELOH�
úHQOHULQ DURPDWLN KDONDVÕ LOH PHODQLQ \DSÕVÕ
DUDVÕQGDNL YDQ GHU :DDO¶V HWNLOHúLPL JLEL NXY�
YHWOHU WDUDIÕQGDQ DUWÕUÕOPDNWDGÕU� %D]Õ GXUXPODU�
GD KLGURIRELN HWNLOHúLPOHU GH ROGXNoD EHOLU�
JLQGLU���

 
 

ùHNLO �� 0HODQLQ EL\RVHQWH]LQGH ELOLQHQ DUD PHWDEROLWOHU YH UHDNVL\RQODU� 'HULGHNL SLJPHQWDV\RQ GHUHFHVL�
WLUR]LQD] DNWLYLWHVLQH YH NÕUPÕ]Õ�VL\DK PHODQLQOHULQ RUDQODUÕQD J|UH GH÷LúPHNWHGLU� 7LUR]LQD] DNWLYLWHVLQLQ JHQHWLN
RODUDN \RNOX÷X� DOELQL]PH \RO DoPDNWDGÕU�

øQ YLWUR PHODQLQ DILQLWHVL\OH LOJLOL oDOÕúPDODU JH�
QHOOLNOH� LQ YLYR oDOÕúPD VRQXoODUÕ LOH IDUNOÕ ROD�
ELOPHNWHGLU� %X IDUNOÕOÕN� EDúOÕFD PHWDEROL]PD
YH NLQHWLN IDNW|UOHUH ED÷OÕGÕU� gUQH÷LQ DPLQR�
JOLNR]LG DQWLEL\RWLNOHULQ LQ YLWUR RODUDN EHOLUJLQ

ELU PHODQLQ DILQLWHOHUL YDUGÕU� )DNDW \�NVHN
PROHN�OHU D÷ÕUOÕNODUÕ QHGHQL\OH LQ YLYR RODUDN
PHODQLQH XODúDPD]ODU��� 0HWDO L\RQODU GD LQ
YLWUR \�NVHN PHODQLQ DILQLWHVL J|VWHULUNHQ� FDQOÕ
RUJDQL]PDGD ROGXNoD D] VD\ÕGD PHWDO� WHN ELU
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HQMHNVL\RQGDQ VRQUD SLJPHQWOL GRNXGD ELULNLU���
%X GXUXP� PHPEUDQ EDUL\HUOHULQGHQ YH\D ROD�
VÕOÕNOD PHODQLQ YH SURWHLQOHU DUDVÕQGD PHWDOOHUL
ED÷ODPD \DUÕúPDVÕQGDQ ND\QDNODQPDNWDGÕU�
'L÷HU \DQGDQ� EDNÕU� PDQJDQ� PROLEGHQ� YH
oLQNR JLEL oHúLWOL PHWDOOHU� DQODPOÕ PLNWDUODUGD
SLJPHQWOL GRNXODUGD ELULNPHNWHGLU��� $\UÕFD�
PHWDOOHUOH NRPSOHNV ROXúWXUDQ OLSRILOLN PDGGH�
OHU� PHWDOOHULQ EL\RGD÷ÕOÕPÕQGD ND\GD GH÷HU ELU

GH÷LúLNOLN PH\GDQD JHWLULUOHU� gUQH÷LQ NXUúXQ�
IDUHOHUH WHN ELU HQMHNVL\RQGDQ VRQUD SLJPHQWOL
GRNXODUGD ELULNPH]NHQ� GLWLRNDUEDPDWODUOD ELU�
OLNWH YHULOGL÷LQGH� IHWDO YH \HWLúNLQ J|] GRNXOD�
UÕQGD EHOLUJLQ ELU PHODQLQ ED÷ODQPDVÕ J|U�O�U���
/LSRILOLN PHWDO NRPSOHNVOHU� NDQ EH\LQ HQJHOLQL
UDKDWOÕNOD JHoHUHN PHWDOOHULQ Q|URPHODQLQH
ED÷ODQPD YH VDQWUDO \DQ HWNLOHUL ROXúWXUPD
ULVNOHULQL GH DUWÕUÕUODU�

 
 

 
 
ùHNLO �� .ROODUÕ NHUDWLQRVLWOHULQ DUDVÕQD X]DQDQ ELU PHODQRVLW �0� J|U�OPHNWHGLU� 0HODQLQ JUDQ�OOHUL �PHODQR]RP�
ODU�� PHODQRVLWWH VHQWH]OHQPHNWH YH NHUDWLQRVLWOHUH DNWDUÕOPDNWDGÕU�

.LP\DVDOODUÕQ� PHODQLQH RODQ EX ED÷ODQPD úHN�
OLQH LODYH RODUDN� ELUNDo PDGGHQLQ VDGHFH \HQL
VHQWH]OHQPHNWH RODQ PHODQLQH ED÷ODQGÕ÷Õ J|V�

WHULOPLúWLU�� %X DoÕGDQ HQ oRN oDOÕúÕODQ PDGGH
RODQ WL\RXUDVLO� PHODQLQ VHQWH] KÕ]ÕQÕQ \�NVHN
ROGX÷X IHWDO J|]OHUGHNL SLJPHQWOL GRNXODUGD \R�
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÷XQ RODUDN ELULNLUNHQ� PHODQLQ VHQWH]LQLQ \DYDú
ROGX÷X \HWLúNLQ J|] GRNXVXQGD VDGHFH G�ú�N
PLNWDUODUGD ELULNPHNWHGLU��� 7L\RXUDVLOLQ PHOD�
QLQH NDWÕOÕPÕ� PHODQLQ VHQWH]L VÕUDVÕQGD ROXúDQ
GRSDNLQRQD NRYDOHQW ED÷ODQPD úHNOLQGHGLU�
7L\RXUDVLO�GRSDNLQRQ oLIWL� VHQWH] VÕUDVÕQGD PH�
ODQLQ SROLPHUL LoLQH DúDPDOÕ RODUDN GDKLO ROXU���
%X PDGGHOHULQ� GHUL YH IHWDO J|]OHU JLEL \�NVHN
PHODQLQ �UHWLPL RODQ QRUPDO SLJPHQWOL GRNXODU�
GDNL WHUV HWNL ROXúWXUPD ULVNL� úX DQD NDGDU WDP
RODUDN GH÷HUOHQGLULOPHPLúWLU� )DNDW� WL\RXUDVLOLQ
LQVDQ VDoODUÕQGD GHSLJPHQWDV\RQD QHGHQ ROGX�
÷X ELOLQPHNWHGLU�

0HODQLQH ED÷ODQPDQÕQ IL]\RORMLN |QHPL KHQ�]
WDP RODUDN DQODúÕODPDPÕúWÕU� 0HODQLQL NRUX\XFX
ELU NLP\DVDO ILOWUH RODUDN G�ú�QPHN GDKD DQ�
ODPOÕGÕU� 0HODQLQLQ ED]Õ oRN KDVVDV GRNXODUGD
EXOXQPDVÕ� E|\OH ELU KLSRWH]LQ OHKLQHGLU� 0HOD�
QLQ� SRWDQVL\HO RODUDN ]DUDUOÕ PDGGHOHUL NHQGL�
VLQH ED÷OD\DUDN YH G�ú�N� WRNVLN ROPD\DQ
NRQVDQWUDV\RQODUGD EX DMDQODUÕ \DYDúoD VDODUDN
GRNXODUÕ NRUX\RU RODELOLU� gUQH÷LQ� J|]GH PHOD�
QLQ� GX\X K�FUHOHULQH ROGXNoD \DNÕQ \HUOHúPLú�
WLU YH NRURLGLQ NÕOFDO GDPDUODUÕQGDQ JHOHQ EHV�
OH\LFL PDGGHOHU� UHWLQDO UHVHSW|UOHUH XODúPDGDQ
|QFH NRURLGDO PHODQRVLWOHUGH YH SLJPHQW HSLWH�
OLQGH V�]�O�UOHU� %HQ]HU ELU GXUXP� Lo NXODNWD
GD V|] NRQXVXGXU� UHVHSW|U W�\ K�FUHOHUL
NRKOHD YH YHVWLE�OHU DPSXOODGD� PHODQLQH \DNÕQ
\HUOHúPLúWLU� %H\LQGH LVH� Q|URPHODQLQ H[WUDSL�
UDPLGDO VLVWHPGH EDúOÕFD VXEVWDQVLD QLJUDGD
EXOXQXU� 1|URPHODQLQ GH NLP\DVDO NRUXQPDGD
URO DODELOLU�
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%D]Õ úDUWODU DOWÕQGD� NRUXPD PHNDQL]PDVÕ SLJ�
PHQW K�FUHOHUL LoLQ ELU WHKGLW ROXúWXUPDNWDGÕU�
(Q J|]H oDUSDQ ROD\� EHONL GH NÕO N|NOHULQGHNL
PHODQRVLWOHULQ ER]XOPDVÕQD ED÷OÕ JHOLúHQ VDoÕQ
HUNHQ D÷DUPDVÕGÕU� 'L÷HU |UQHNOHU� J|] YH Lo
NXODNWDNL PHODQLQOL \DSÕODUGD ROXúDQ VHQLO GHMH�
QHUDV\RQGXU� %XUDGD� UHWLQDO SLJPHQW HSLWHOLQ�
GHNL GHMHQHUDV\RQD ED÷OÕ RODUDN oHúLWOL NDWDUDNW
YH UHWLQRSDWL WLSOHUL LOH VWULDO DWURIL\H ED÷OÕ
LúLWPH ND\ÕSODUÕ V|] NRQXVXGXU� (WNLOHU EDúOÕFD
\�NVHN GR] YH X]XQ V�UHOL LODo NXOODQÕPÕ LOH
LOJLOLGLU� %X PHNDQL]PD� IHQRWL\D]LQ W�UHYOHUL YH
NORURNLQ JLEL NLP\DVDO PDGGHOHULQ HWNLVL\OH
ROXúPXú OH]\RQODUÕQ JHOLúLPLQGH |QHPOL J|]�N�
PHNWHGLU��� /H]\RQODUÕQ EHOLUJLQ ELU |]HOOL÷L�
KLVWRORMLN GH÷LúLNOLNOHULQ EDúODQJÕoWD PHODQLQ

LoHUHQ K�FUHOHUGH� VRQUDGDQ GX\X K�FUHOHUL JLEL
NRPúX GRNXODUGD L]OHQPHVLGLU� %D]HQ� OH]\RQ�
ODUÕQ EHOLUWL YHUPHVL� PDGGHQLQ NHVLOPHVLQGHQ
\ÕOODU VRQUD ELOH RUWD\D oÕNDELOPHNWHGLU��� +LVWR�
SDWRORMLN GH÷LúLNOLNOHU |QFHOLNOH K�FUHOHUGH
E�\�PH YH PHODQR]RP VD\ÕVÕQGD EHOLUJLQ ELU
DUWÕúOD NDUDNWHUOLGLU��� 6RQUDGDQ� PHODQR]RPOD�
UÕQ YH GL÷HU K�FUHVHO DUWÕNODUÕQ oHYUH GRNXODUD
\D\ÕOPDVÕ\OD KDVDU PH\GDQD JHOLU� gUQH÷LQ
UHWLQDGD SLJPHQW ELULNLPOHUL� IRWRUHVHSW|UOHUGH
DWURIL\H QHGHQ ROXU� øULVLQ PHODQLQ LoHUHQ
K�FUHOHULQGHNL KDVDU� SLJPHQW JUDQ�OOHULQLQ
K�PRU DN|] LoLQH VDOÕQPDVÕQD \RO DoDU� %X
JUDQ�OOHU GH� NRUQHDO HQGRWHOGH YH OHQVLQ |Q
\�]�QGH ELULNLU� &LGGL YDNDODUGD� OHQV LoLQH
JHoHUHN NDWDUDNWD QHGHQ RODELOLUOHU� øo NXODN�
WDNL SLJPHQWOL K�FUHOHUGH KDVDU JHOLúLPL GH
EHQ]HU ELU \RO WDNLS HGHU� 0HODQR]RPODUÕQ DúÕUÕ
�UHWLPL SLJPHQW K�FUHOHULQGH GHMHQHUDV\RQD
QHGHQ ROXU� %X GD LúLWPH YH GHQJH IRQNVL\RQOD�
UÕQGD ER]XOPDODUD \RO DoDU���
6XEVWDQVLD QLJUDGD� SLJPHQWOL VLQLU K�FUHOHULQLQ
VD\ÕVÕ QRUPDOGH ����� \DúODUÕQGD HNVWUDSLUDPL�
GDO VLVWHPGH ELU ER]XNOX÷D \RO DoPDGDQ D]DOÕU�
IDNDW Q|URPHODQLQGH ELULNPLú NLP\DVDOODUÕQ
N|W� HWNLOHULQH ED÷OÕ RODUDN JHOLúHQ LODYH Q|URQ
ND\ÕSODUÕ VRQXoWD 3DUNLQVRQ KDVWDOÕ÷ÕQD \RO
DoDELOLU��� .ORUSURPD]LQ YH IHQRWL\D]LQOHUOH WH�
GDYLQLQ SDUNLQVRQL]P YH WDUGLY GLVNLQH]L JLEL
HNVWUDSLUDPLGDO ER]XNOXNODUD QHGHQ ROGX÷X
ELOLQPHNWHGLU��� 0DQJDQH] JLEL PHWDOOHULQ GH�
VHoLFL RODUDN VXEVWDQVLD QLJUDGDNL SLJPHQWOL VL�
QLU K�FUHOHULQGH KDVDU \DSWÕ÷Õ YH SDUNLQVRQL]PH
EHQ]HU HNVWUDSLUDPLGDO ER]XNOXNODUD \RO DoWÕ÷Õ
ELOLQPHNWHGLU��� =DUDUOÕ PDGGHOHUH ED÷OÕ Q|UR�
WRNVLVLWH GHUHFHVL� VXEVWDQVLD QLJUDGD EXOXQDQ
Q|URPHODQLQ PLNWDUÕ LOH LOLúNLOL J|U�OPHNWHGLU�
6XEVWDQVLD QLJUDGDNL Q|URPHODQLQ RUDQÕ \DúOD
ELUOLNWH DUWPDNWD YH EX ELULNLP WRNVLN HWNL
ROXúWXUPDNWDGÕU������ øQVDQ YH GL÷HU SULPDWODU�
NRED\� UDW�� YH IDUH\H�� J|UH GDKD KDVVDVWÕUODU�
%X ODERUDWXDU KD\YDQODUÕQGD Q|URPHODQLQ QHUH�
GH\VH KLo \RNWXU��� %LU oRN oDOÕúPDGD� Q|URPH�
ODQLQLQ HOHNWURQ PLNURVNRS G�]H\GH OL]R]RPDO
RULMLQOL DUWÕN PDWHU\DO RODQ OLSRIXVNLQH EHQ]HGL÷L
J|VWHULOPLú YH Q|URPHODQLQLQ PHODQL]H OLSRIXV�
NLQ RODUDN GH÷HUOHQGLULOPHVL JHUHNWL÷L ELOGLULO�
PLúWLU������

3LJPHQW K�FUHOHULQGHNL OH]\RQODUÕQ JHOLúPHVLQLQ
DOWÕQGD \DWDQ PHNDQL]PD� EHONL GH PHODQLQ
DILQLWHVLQGHQ ND\QDNODQDQ VHoLFL ED÷ODQPD YH
WRNVLVLWHGLU� d�QN�� G�ú�N WRNVLVLWH\H VDKLS
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PDGGHOHU� \�NVHN PHODQLQ DILQLWHOHULQH UD÷�
PHQ� QDGLUHQ OH]\RQ ROXúWXUPDNWD��� GL÷HU \DQ�
GDQ GDKD EHOLUJLQ YH VSHVLILN WRNVLVLWH\H VDKLS
RODQODU N|W� HWNLOHU PH\GDQD JHWLUHELOPHN�
WHGLUOHU� <DQL� PHODQLQ� NLP\DVDO ELU GHSR
RODUDN J|UHY \DSPDNWD� GHSRODQDQ PDGGH�
PHODQLQGHQ D\UÕOPDNWD YH \DYDú RODUDN
VLWRSOD]PD\D JHoPHNWHGLU� +�FUH KDVDUÕ LVH�
VHUEHVW NDODQ KHU ELU PDGGHQLQ LQWULQVLN
WRNVLVLWHVL WDUDIÕQGDQ EHOLUOHQPHNWHGLU� gUQ�
NORURNLQ� SURWHLQ VHQWH]L�� YH OL]R]RPODUÕQ
VLQGLULP DNWLYLWHVL�� GDKLO oHúLWOL EL\RNLP\DVDO
UHDNVL\RQODUÕ LQKLEH HGHUHN NRU\RUHWLQRSDWL YH
LúLWPH ND\EÕQD QHGHQ ROPDNWDGÕU�

0(/$120$ 2/8ù808

*�QHú ÕúÕ÷Õ YH PDOLJQ PHODQRPD DUDVÕQGDNL
VHEHS�VRQXo LOLúNLVL ELOLQPHNWHGLU��� 0RU |WHVL
ÕúÕQODU� QHY�V VD\ÕVÕ� EURQ]ODúPD NDELOL\HWL� GHUL
UHQJL JLEL oHúLWOL ELUH\VHO |]HOOLNOHUH LODYH RODUDN
NLP\DVDO NDUVLQRJHQHVLV GH PDOLJQ PHODQRPD
VHEHEL RODUDN |QHULOPLúWLU��� %X KLSRWH]� NLP\D
VDQD\LQGH oDOÕúDQ LúoLOHU DUDVÕQGD PHODQRPD
VÕNOÕ÷Õ LOH LOJLOL ELUNDo oDOÕúPD\OD GHVWHNOHQ�
PHNWHGLU������ 'HQH\VHO KD\YDQODUGD� oHúLWOL
NDUVLQRMHQLN ELOHúHQOHULQ GD÷ÕOÕPÕ LOH LOJLOL \DSÕ�
ODQ RWRUDG\RJUDILN oDOÕúPDODUGD� PHODQLQ LoHUHQ
K�FUHOHUGH� EHOLUJLQ RODUDN EHQ]LGLQ YH EHQ]R�
SUHQ JLEL SROLVLNOLN KLGURNDUERQODUÕQ ELULNWL÷L
J|VWHULOPLúWLU��� )DNDW� GHQH\VHO KD\YDQODUGDNL
PHODQRPDGD NLP\DVDO LQG�NVL\RQOD LOJLOL oRN D]
oDOÕúPD PHYFXWWXU��� $\UÕFD� EX DoÕGDQ RUWD\D
oÕNDQ SUREOHP� NLP\DVDO NDUVLQRJHQH]LVOH LOJLOL
oDOÕúPDODUÕQ oR÷XQXQ UXWLQ RODUDN DOELQR KD\�
YDQODUGD \DSÕOÕ\RU ROPDVÕGÕU��� 0HODQLQ SLJPHQ�
WLQGHQ \RNVXQ RODQ EX KD\YDQODU� PHODQLQOH
LOJLOL ULVNOHUH GLUHQo J|VWHUPHNWHGLUOHU�

.$<1$./$5

�� 6DGOHU 7:� /DQJPDQ¶V 0HGLNDO (PEUL\RORML� �QFÕ EDVNÕ� $QNDUD� 3DOPH
<D\ÕQFÕOÕN� ����� �����

�� 0XUUD\ 5.� *UDQQHU '.� 0D\HV3$� HW DO� +DUSHU¶V %LRFKHPLVWU\� ��WK HG�
&RQQHFWLFXW� $SSOHWRQ	/DQJH� ����� �������

�� *ROGJHLHU 0+� .OHLQ /(� .OHLQ�$QJHUHU 6� 0RHOOPDQQ *� 1RUGOXQJ --� 7KH
GLVWULEXWLRQ RI PHODQRF\WHV LQ WKH OHSWRPHQLQJHV RI WKH KXPDQ EUDLQ� -
,QYHVW 'HUPDWRO ����� ��� ������

�� -XQTXHLUD /&� &DUQHULR -� .HOOH\ 52� %DVLF +LVWRORJ\� �WK HG� &RQQHFWLFXW�
$SSOHWRQ	/DQJH� ����� ������

�� 7DPPHOD 0� 7LVVXH ORFDOLVDWLRQ RI VRPH RUJDQLF DQG LQRUJDQLF FDXWLRQV�
%LQGLQJ WR PHODQLQ DQG FDUWLODJH� $FWD 8QLYHUVLWDWLV 8SVDOLHQVLV �����
���� �����

�� /DUVVRQ %� ,QWHUDFWLRQ EHWZHHQ FKHPLFDOV DQG PHODQLQ� 3LJPHQW &HOO 5HV
����� �� �������

�� /DUVVRQ %� 7MDOZH +� 6WXGLHV RQ WKH PHODQLQ DIILQLW\ RI PHWDO LRQV� $FWD
3K\VLRO 6FDQG ����� ���� �������

�� 3URWD *� 0HODQLQV DQG PHODQRJHQHVLV� 1HZ <RUN� $FDGHPLF 3UHVV� �����
������

�� /DUVVRQ %� 7MDOZH +� 6WXGLHV RQ WKH PHFKDQLVP RI GUXJ�ELQGLQJ WR
PHODQLQ� %LRFKHP 3KDUPDFRO ����� ��� ��������

��� 6WHSLHQ .%� :LOF]RN 7� 6WXGLHV RI WKH PHFKDQLVP RI FKORURTXLQH ELQGLQJ
WR V\QWKHWLF GRSD�PHODQLQ� %LRFKHP 3KDUPDFRO ����� ��� ��������

��� /DUVVRQ %� 1LOVVRQ 0� 7MDOZH +� 7KH WLVVXH GHSRVLWLRQ RI JHQWDPLFLQ LQ
UDWV� $FWD 3KDUPDFRO 7R[LFRO ����� ��� �������

��� /\GHQ�6RNRORZVNL $� /DUVVRQ %� /LQGTXLVW 1*� 0HODQLQ DIILQLW\ RI
PDQJDQHVH� $FWD 3KDUPDFRO 7R[LFRO ����� ��� ������

��� /DUVVRQ %� /LQGTXLVW 1*� -RKDQVVRQ (� HW DO� $QDO\VLV RI PHWDOV LQ VNLQ
PHODQLQ� $VEVWUDFW� �UG $QQXDO 0HHWLQJ RI WKH (63&5� $PVWHUGDP �����
���

��� 'DQLHOVVRQ %5*� 2VNDUVVRQ $� 'HQFNHU /� 3ODFHQWDO WUDQVIHU DQG IHWDO
GLVWULEXWLRQ RI OHDG LQ PLFH DIWHU WUHDWPHQW ZLWK GLWKLRFDUEDPDWHV� $UFK
7R[LFRO ����� ��� ������

��� 'HQFNHU /� /DUVVRQ %� 2ODQGHU .� HW DO� )DOVH SUHFXUVRUV RI PHODQLQ DV
VHOHFWLYH PHODQRPD VHHNHUV� %U - &DQFHU ����� ��� �������

��� 3DOXPER $� G¶,VFKLD 0� 0LVXUDFD *� HW DO� 6HOHFWLYH XSWDNH RI ��WKLRXUDFLO
LQWR PHODQLQ�SURGXFLQJ V\VWHPV GHSHQGV RQ FKHPLFDO ELQGLQJ WR
HQ]\PDWLFDOO\ JHQHUDWHG GRSDTXLQRQH� %LRFKLP %LRSK\V $FWD ����� �����
������

��� /LQGTXLVW 1*� $FFXPXODWLRQ RI GUXJV RQ PHODQLQ� $FWD 5DGLRO �����
�6XSSO������ �����

��� %XUQV 53� 'HOD\HG RQVHW RI FKORURTXLQH UHWLQRSDWK\� 1HZ (QJO - 0HG
����� ���� ������

��� 'HQFNHU /� /LQGTXLVW 1*� 8OOEHUJ 6� 0HFKDQLVP RI GUXJ�LQGXFHG FKURQLF
RWLF OHVLRQV� 5ROH RI GUXJ DFFXPXODWLRQ RQ WKH PHODQLQ RI WKH LQQHU HDU�
([SHULHQWLD ����� ��� �������

��� .RUG\VK ($� +HULVKDQX <� *ROGVPLWK -5� &KHPLFDO H[SRVXUHV DQG
3DUNLQVRQ
V GLVHDVH LQ UHVLGHQWV RI WKUHH 1HJHY NLEEXW]LP� (QYLURQ 5HV
����� ��� ������

��� 5LFKDUGVRQ 0$� &UDLJ 7-� 7KH FRH[LVWHQFH RI SDUNLQVRQLVP�OLNH V\PSWRPV
DQG WDUGLYH G\VNLQHVLD� $P - 3V\FKLDWU\ ����� ���� ������

��� *XSWD 6.� 0XUWK\ 5&� &KDQGUD 69� 1HXURPHODQLQ LQ PDQJDQHVH�H[SRVHG
SULPDWHV� 7R[LFRO /HWW ����� �� ������

��� )DUDOGL )� 5H\HV 0*� $OILHUL (� HW DO� 7KH DJLQJ VXEVWDQWLD QLJUD�
TXDQWLWDWLYH KLVWRORJLF VWXG\� 3DQPLQHUYD 0HG ����� ��� ������

��� /LQGTXLVW 1*� /DUVVRQ %� /\GHQ�6RNRORZVNL $� 1HXURPHODQLQ DQG LWV
SRVVLEOH SURWHFWLYH DQG GHVWUXFWLYH SURSHUWLHV� 3LJPHQW &HOO 5HV ����� ��
������

��� &KLXHK &&� 0DUNH\ 63� %XUQV 56� HW DO� 1�PHWK\O���SKHQ\O�
WHWUDK\GURS\ULGLQH� D SDUNLQVRQLDQ V\QGURPH FDXVLQJ DJHQW LQ PDQ DQG
PRQNH\� SURGXFHV GLIIHUHQW HIIHFWV LQ JXLQHD SLJ DQG UDW� 3KDUPDFRORJLVW
����� ��� ����

��� +HLNNLOD 5(� +HVV $� 'XYRLVLQ 5&� 'RSDPLQHUJLF QHXURWR[LFLW\ RI ��
PHWK\O���SKHQ\O�WHWUDK\GURS\ULGLQH LQ PLFH� 6FLHQFH ����� ���� �������

��� %DUGHQ +� /HYLQ 6� +LVWRFKHPLFDO REVHUYDWLRQV RQ URGHQW EUDLQ PHODQLQ�
%UDLQ 5HV %XOO ����� ��� �������

��� 0HULJKL $� 3HLURQH 60� +LVWRFKHPLFDO DQG XOWUDVWUXFWXUDO IHDWXUHV RI
QHXURQDO SLJPHQW LQ VRPH HQFHSKDOLF QXFOHL RI UXPLQDQWV� ([S %LRO �����
��� �������

��� %DUGHQ +� 7KH LQWUDJUDQXODU ORFDWLRQ RI FDUER[\O JURXSV LQ QHXURPHODQLQ
DQG OLSRIXVFLQ LQ KXPDQ EUDLQ DQG LQ PHQLQJHDO PHODQRVRPHV LQ PRXVH
EUDLQ� - +LVWRFKHP &\WRFKHP ����� ��� �������

��� &R]]L %� 3HOOHJULQL 0� 'URJKL $� 1HXURPHODQLQ LQ WKH VXEVWDQWLD QLJUD RI
DGXOW KRUVHV� $QDW $Q] ����� ���� ������

��� /HEODQF %� -H]HTXHO 6� 'DYLHV 7� HW DO� %LQGLQJ RI GUXJV WR H\H PHODQLQ LV
QRW SUHGLFWLYH RI RFXODU WR[LFLW\� 5HJXO 7R[LFRO 3KDUPDFRO ����� ��� ����
���

��� 5RVNRVNL -5� -DVNXQDV 65� &KORURTXLQH DQG SULPDTXLQH LQKLELWLRQ RI UDW
OLYHU FHOO�IUHH SRO\QXFOHRWLGH�GHSHQGHQW SRO\SHSWLGH V\QWKHVLV� %LRFKHP
3KDUPDFRO ����� ��� ������

��� +RPHZRRG &$� :DUKXUVW '&� 3HWHUV :� HW DO� /\VRVRPHV� S+� DQG WKH
DQWLPDODULDO DFWLRQ RI FKORURTXLQH� 1DWXUH ����� ���� �����

��� .RK +.� .OLJHU %(� /HZ 5$� 6XQOLJKW DQG FXWDQHRXV PDOLJQDQW
PHODQRPD� (YLGHQFH IRU DQG DJDLQVW FDXVDWLRQ� 3KRWRFKHP 3KRWRELRO
����� ��� �������

��� (YDQV 5'� .RSI $:� /HZ 5$� HW DO� 5LVN IDFWRUV IRU WKH GHYHORSPHQW RI
PDOLJQDQW PHODQRPD� - 'HUPDWRO 6XUJ 2QFRO ����� ��� ��������

��� $XVWLQ ')� 5H\QROGV 3� 2FFXSDWLRQ DQG PDOLJQDQW PHODQRPD RI WKH VNLQ�
5HFHQW 5HVXOWV &DQF 5HV ����� ���� �������

��� 0DJQDQL &� &RJJRQ '� 2VPRQG &� HW DO� 2FFXSDWLRQ DQG ILYH FDQFHUV� $
FDVH FRQWURO VWXG\ XVLQJ GHDWK FHUWLILFDWHV� %U - ,QG 0HG ����� ��� ����
���

��� 5REHUWR $� /DUVVRQ %6� 7MDOYH +� 8SWDNH RI �����
GLPHWK\OEHQ]�D�DQWKUDFHQH DQG EHQ]R�D�S\UHQH LQ PHODQLQ�FRQWDLQLQJ
WLVVXHV� 3KDUPDFRO 7R[LFRO ����� ��� �����

��� %HUNHOKDPPHU -� 2[HQKDQGOHU 5:� +RRN 55� HW DO� 'HYHORSPHQW RI D
QHZ PHODQRPD PRGHO LQ &��%/�� PLFH� &DQFHU 5HV ����� ��� ��������

��� &UHHO '� ,QDSSURSULDWH XVH RI DOELQR DQLPDOV DV PRGHOV LQ UHVHDUFK�
3KDUPDFRO %LRFKHP %HKDY ����� ��� �������


