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$QWLRNVLGDQODUÕ DQODWDQ ELU NLWDEÕQ� PHODWRQLQ
LOH LOJLOL E|O�P�� D\QHQ úX LIDGHOHUOH EDúOÕ\RU�
³+DULND ELU LODo KD\DO HGLQ� g\OH ELU LODo ROVXQ
NL� \DúDP V�UHQL]L HQ D] ��� X]DWDELOVLQ YH
��� \DúÕQÕ]D NDGDU \DúD\DELOPHQL]L P�PN�Q
NÕOVÕQ� 6DGHFH \DúDP V�UHQL]L X]DWPDVÕQ� JHQo
NDODELOPHQL]L� oDOÕúPDNWDQ� FLQVHOOLNWHQ� VRV\DO
DNWLYLWHOHUGHQ DOGÕ÷ÕQÕ] ]HYNL� D\QÕ HQHUML LOH
GHYDP HWWLUHELOPHQL]L VD÷ODVÕQ� g\OH ELU LODo
ROVXQ NL EX LODo� KHUKDQJL ELU \DQ WHVLUL YH X]XQ
V�UHOL NXOODQÕPGD ELOLQHQ ELU WHKOLNHVL ROPDVÕQ�
o�QN� EX DVOÕQGD ELU LODo GH÷LO� Y�FXWWD GR÷DO
RODUDN VHQWH]OHQHQ ELU PDGGH ROVXQ�

$VOÕQGD� E|\OH KDULND ELU LODFÕ KD\DO HWPHN
]RUXQGD GH÷LOL]� o�QN� R ]DWHQ YDU� $OJOHUGHQ
LQVDQODUD NDGDU W�P FDQOÕ RUJDQL]PDODUGD
EXOXQDQ EX PDGGHQLQ DGÕ� PHODWRQLQ�´

ho \�]\ÕO |QFH� )UDQVÕ] ILOR]RI 5HQH 'HVFDUWHV�
SLQHDO EH]L ³UXKXQ VDQGDO\HVL´ RODUDN WDQÕPODGÕ�
%XUDGDQ VDOJÕODQDQ DQD PDGGHQLQ PHODWRQLQ

ROGX÷X LVH� DQFDN ����¶OL \ÕOODUÕQ VRQODUÕQD
GR÷UX J|VWHULOGL�� %XJ�Q� PHODWRQLQLQ�
VLUNDGLDQ ULWPOHU� X\NX� UXKVDO GXUXP� �UHPH�
W�P|U JHOLúLPL YH \DúODQPD JLEL ELUoRN ROD\ÕQ
EL\RORMLN UHJ�ODV\RQXQGD URO� RODELOHFH÷LQH GDLU
NDQÕWODU EXOXQPDNWDGÕU�� $QFDN� PHODWRQLQLQ
LQVDQ IL]\RORMLVL YH SDWRIL]\RORMLVLQGHNL |QHPLQH
\|QHOLN ELOJLOHU KHQ�] oRN \HWHUVL]GLU� øQGLNDV�
\RQODUÕQÕQ QHW RODUDN RUWD\D NRQXOPDPÕú ROPDVÕ
QHGHQL\OH� LODo RODUDN OLVDQV DODPDPÕúWÕU�
$%'¶GH EHVLQ NDWNÕ PDGGHVL RODUDN WDQÕPODQPÕú
YH SUHSDUDWODUÕ \D\JÕQ ELU úHNLOGH PDUNHWOHUGH
SD]DUODQPDNWDGÕU� %X SUHSDUDWODUGD� PHODWRQLQ�
X\NX YHULFL YH \DúODQPD\Õ JHFLNWLULFL ELU DMDQ
RODUDN WDQÕPODQPDNWDGÕU� øQJLOWHUH¶GH EDúODQ�
JÕoWD L]LQ YHULOPLú ROPDVÕQD YH KHUKDQJL ELU
VSHVLILN WRNVLVLWH UDSRU HGLOPHPHVLQH UD÷PHQ�
GDKD VRQUD J�YHQLOLUOL÷L LOH LOJLOL ú�SKHOHU
QHGHQL\OH \DVDNODQPÕúWÕU� $%'¶GH VRQ
G|QHPOHUGH PHODWRQLQ NXOODQÕPÕ� ED]HQ
WDPDPHQ DPDo GÕúÕ RODFDN úHNLOGH� oÕOJÕQOÕN
ER\XWODUÕQD XODúPÕúWÕU� 0HODWRQLQ� GR÷DO RODUDN
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3LQHDO EH]GHQ VDOJÕODQDQ DQD PDGGH RODQ PHODWRQLQ� LODo RODUDN OLVDQV DOPDPÕú
ROPDVÕQD UD÷PHQ� LOHUL V�U�OHQ X\NX YHULFL YH \DúODQPD\Õ JHFLNWLULFL |]HOOLNOHUL
QHGHQL\OH� $%'¶GH EHVLQ NDWNÕ PDGGHVL úHNOLQGH \D\JÕQ RODUDN VDWÕOPDNWDGÕU� %XJ�Q
LoLQ� PHODWRQLQLQ� VLUNDGLDQ ULWPOHULQ� X\NXQXQ� UXKVDO GXUXPXQ YH EHONL �UHPH�
W�P|U JHOLúLPL YH \DúODQPDQÕQ EL\RORMLN UHJ�ODV\RQXQGD URO� RODELOHFH÷LQH GDLU
EXOJXODU YDUGÕU� $QFDN� PHODWRQLQLQ LQVDQ IL]\RORMLVL YH SDWRIL]\RORMLVLQGHNL URO�QH DLW
EHOLUVL]OLNOHU YH ú�SKHOHU KDOD PHYFXWWXU� %X GHUOHPHQLQ DPDFÕ� PHODWRQLQ KDNNÕQGD
úX DQGDNL ELOJLOHULPL]L YH NOLQLN NXOODQÕPÕ LOH LOJLOL EHNOHQWL YH \|QHOLPOHUL |]HWOHPHNWLU�

$QDKWDU NHOLPHOHU� 0HODWRQLQ� SLQHDO EH]� LQVDQ�

0HODWRQLQ� UHWLULQJ DW WKH DJH RI �� "

$OWKRXJK QRW OLFHQVHG DV D GUXJ� PHODWRQLQ� WKH SULQFLSDO VXEVWDQFH VHFUHWHG E\ WKH
SLQHDO JODQG� LV PDUNHWHG VROG DV D QXWULWLRQDO VXSSOHPHQW LQ WKH 86$ IRU LWV
SXUSRUWHG VOHHS�SURPRWLQJ DQG DQWLDJLQJ SURSHUWLHV� 7KHUH LV QRZ HYLGHQFH WKDW
PHODWRQLQ PD\ KDYH D UROH LQ WKH ELRORJLF UHJXODWLRQ RI FLUFDGLDQ UK\WKP� VOHHS�
PRRG� DQG SHUKDSV UHSURGXFWLRQ� WXPRU JURZWK� DQG DJLQJ� +RZHYHU� XQFHUWDLQLWLHV
DQG GRXEWV VWLOO VXUURXQG WKH UROH RI PHODWRQLQ LQ KXPDQ SK\VLRORJ\ DQG
SDWKRSK\VLRORJ\� 7KH SXUSRVH RI WKLV UHYLHZ LV WR VXPPDUL]H WKH FXUUHQW NQRZOHGJH
DERXW PHODWRQLQ DQG LWV FOLQLFDO LPSOLFDWLRQV�

.H\ ZRUGV� 0HODWRQLQ� SLQHDO JODQG� KXPDQ� 
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ROXúDQ ELU ELOHúLN ROPDVÕ QHGHQL\OH� SDWHQW
DOÕQDPDPDNWDGÕU� GROD\ÕVÕ\OD� ELUoRN LODo úLUNHWL
WDUDIÕQGDQ �UHWLOLS SL\DVD V�U�OP�úW�U� %LU LODo
ILUPDVÕQÕQ NXOODQÕP SDWHQWLQL DOPDVÕ� PHOD�
WRQLQLQ LODo RODUDN OLVDQV DODELOPHVL LoLQ JHUHNHQ
ROGXNoD SDKDOÕ SURVHG�U� �VWOHQPHVLQL
VD÷OD\DELOLU� $NVL WDNGLUGH� EX NRúXOODUGD�
PHODWRQLQLQ HWNLQOL÷L YH J�YHQLOLUOL÷L KLoELU
]DPDQ WDP RODUDN RUWD\D NRQDPÕ\DFDNWÕU��

6HQWH]� VDOÕYHULOPH YH PHWDEROL]PD

0HODWRQLQ¶LQ VHQWH] HGLOLS GRODúÕPD VDOÕQGÕ÷Õ \HU
RODQ SLQHDO EH] �ùHNLO ���

LQVDQGD ������� PJ� VÕoDQGD �������� PJ
D÷ÕUOÕ÷ÕQGDGÕU� gQHPOL GHUHFHGH GDPDUODúPD
J|VWHUPHNWH ROXS� NDQ DNÕPÕ \|Q�QGHQ� �
PO�GDN�JU¶OÕN GH÷HUOH� HQGRNULQ RUJDQODU LoLQGH�
E|EUHNOHUGHQ VRQUD LNLQFL VÕUDGD JHOPHNWHGLU�
3LQHDO EH]GH� SLQHDORVLWOHU YH Q|URJOLD K�FUHOHUL
EXOXQPDNWDGÕU� 'RPLQDQW RODQ YH PHODWRQLQ
VHQWH]LQLQ \DSÕOGÕ÷Õ \HU SLQHDORVLWOHUGLU� $\UÕFD�
PHODQLQ� KHPRVLGHULQ YH OLSRIXNVLQ JLEL
SLJPHQW PDGGHOHUL GH YDUGÕU��

3LQHDO EH]� V�U�QJHQOHUGH� J|]OHULQ DUND
WDUDIÕQGD� úHIIDI ELU NÕNÕUGDN LOH oHYUHOHQPLú�
ÕúÕ÷D GX\DUOÕ N�o�N ELU RUJDQ ROXS� ³�o�QF�
J|]´ RODUDN WDQÕPODQPÕúWÕU� øQVDQGD LVH� EH\LQ
LoHULVLQGH L\L ELU úHNLOGH JL]OHQPLú ROPDVÕQD
UD÷PHQ� +LQW IHOVHIHVLQGH� GL÷HU LNLVLQH J|UH
GDKD JHUoHNoL YH GHULQOHPHVLQH J|UHELOHQ ELU
³�o�QF� J|]´ RODUDN NDEXO HGLOLU� *HUoHNWHQ GH�
SLQHDO EH]LQ IRQNVL\RQODUÕQGDQ ELULVL� D\GÕQOÕN
YH NDUDQOÕN GH÷LúLPOHULQH \DQÕW ROXúWXUPDNWÕU�
%LUoRN FDQOÕGD EXOXQDQ EX EH]LQ� DNWLYLWHOHULPL]L
GR÷D LOH VHQNURQL]H \DSPDPÕ]D \DUGÕPFÕ RODQ�
ELU oHúLW GR÷DO VDDW ROGX÷XQD LQDQÕOPDNWDGÕU�
3LQHDO EH]� X\NX�X\DQÕNOÕN VLNOXVX JLEL

VLUNDGL\HQ ULWPOHULQ ROXúPDVÕQD \DUGÕP
HWPHVLQLQ \DQÕVÕUD� ED]Õ KD\YDQODUÕQ EDKDUGD
oLIWOHúPHOHUL� VRQEDKDUGD J|o HWPHOHUL� NÕú
X\NXVXQD \DWPDODUÕ JLEL PHYVLPVHO ULWPOHULQ
G�]HQOHQPHVLQGH GH URO R\QDU��

3LQHDO EH]� HOHNWULNVHO VLQ\DOOHUL KRUPRQDO
VLQ\DOH oHYLUHQ Q|URHQGRNULQ ELU WUDQVG�VÕU
RODUDN J|UHY \DSDU� 0HODWRQLQ VDOJÕODQPD KÕ]ÕQÕ
EHOLUOH\HQ HQ |QHPOL IDNW|U� oHYUHQLQ D\GÕQOÕN
YH\D NDUDQOÕN ROPDVÕGÕU� *HQHO RODUDN� ÕúÕN
PHODWRQLQ \DSÕPÕQÕ D]DOWÕU� NDUDQOÕN LVH DUWÕUÕU�
3LQHDO EH]LQ HQGRNULQ DNWLYLWHVL� oR÷X HQGRNULQ
RUJDQGDQ IDUNOÕ RODUDN� |QHPOL GHUHFHGH VLQLUVHO
LQQHUYDV\RQD ED÷OÕGÕU� 5HWLQRKLSRWDODPLN SLQHDO
VLVWHP� UHWLQDQÕQ IRWRUHVHSW|UOHULQGHQ EDúODU YH
UHWLQDO VLQLU LOH UHWLQRKLSRWDODPLN \RODNWDQ
VXSUDNL\D]PDWLN Q�NOHXVD� RUDGDQ GD VHUYLNDO
JDQJOLRQ YH SRVWJDQJOLRQLN VHPSDWLN OLIOHU LOH
SLQHDO EH]H XODúÕU�� %XUDGDNL VHPSDWLN VLQLU
XoODUÕQGDQ VDOJÕODQDQ QRUHSLQHIULQ� PHODWRQLQ
VHQWH]LQL DUWÕUÕU� 3URSURQDORO LVH� PHODWRQLQ
VHQWH]LQL D]DOWÕU� %X Q|URQDO VLVWHP� ÕúÕ÷D
PDUX] NDOÕQGÕ÷ÕQGD LQKLEH� NDUDQOÕNWD LVH DNWLYH
ROXU� 0HODWRQLQ VHQWH]LQLQ J�QO�N ULWPL LVH�
VXSUDNL\D]PDWLN Q�NOHXVWDNL ³SDFHPDNHU´ODU LOH
VD÷ODQPDNWDGÕU��

0HODWRQLQ VHQWH]LQGH EDúODQJÕo PDGGHVL� SLQHDO
EH] WDUDIÕQGDQ SOD]PDGDQ DOÕQDQ YH ELU LQGRO
DPLQRDVLW RODQ ³WULSWRIDQ´GÕU� 7ULSWRIDQ�
HVDQVL\HO ELU DPLQRDVLG ROXS� EHVLQOHUOH
GÕúDUÕGDQ DOÕQPDVÕ JHUHNPHNWHGLU� 'ÕúDUÕGDQ
WULSWRIDQ YHULOPHVL� GRODúÕPGDNL PHODWRQLQ
G�]H\LQL DUWÕUÕU� 7ULSWRIDQ� SLQHDORVLWOHUGH�
WULSWRIDQ KLGURNVLOD] HQ]LPL LOH ��KLGURNVLWULSWR�
IDQ¶D KLGURNVLOOHQLU� ��KLGURNVLWULSWRIDQ� DURPD�
WLN�/�DPLQRDVLG GHNDUERNVLOD] LOH ��KLGURNVLWULS�
WDPLQ �VHURWRQLQ�¶H GHNDUERNVLOOHQLU� 6HURWRQLQ�
1�DVHWLO WUDQVIHUD] �1$7� HQ]LPL LOH 1�DVHWLO
VHURWRQLQ¶H YH EX GD� KLGURNVLLQGRO�R�PHWLO
WUDQVIHUD] HWNLVL LOH PHODWRQLQ �1�DVHWLO���PH�
WRNVLWULSWDPLQ�¶H G|Q�ú�U�� 0HODWRQLQ VHQWH]L
LoLQ JHUHNOL HQ]LPOHULQ� SLQHDORVLWOHU GÕúÕQGD�
VXSUDNL\D]PDWLN Q�NOHXV� UHWLQD YH LQFH
EDUVDNWD GD EXOXQGX÷X� LPP�QRKLVWRNLP\DVDO
\|QWHPOHUOH J|VWHULOPLúWLU� 3LQHDO EH]
oÕNDUÕOGÕ÷ÕQGD� GRODúÕPGDNL PHODWRQLQ WDP
RODUDN \RN ROPDPDNWDGÕU��

0HODWRQLQ� SLQHDO EH]GH� GHSRODQPDGDQ KÕ]OÕ
ELU úHNLOGH NRPúX NDSLOOHU GDPDUODUD JHoHU�

ùHNLO �� 3LQHDO EH]LQ LQVDQGDNL ORNDOL]DV\RQXQXQ
úHPDWLN RODUDN J|VWHULOPHVL� 
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/LSRILOLNOL÷LQLQ oRN \�NVHN ROPDVÕQGDQ GROD\Õ�
W�P EL\RORMLN GRNX YH VÕYÕODUD GD÷ÕOÕU� 3OD]PDGD
\DNODúÕN ���¶L DOEXPLQH ED÷OÕ RODUDN WDúÕQÕU�
dR÷X NDUDFL÷HU GH ROPDN �]HUH� E|EUHNWH GH
PHWDEROL]H HGLOLU� .DUDFL÷HUGH ��KLGURNVLPHOD�
WRQLQ¶H G|Q�ú�U� EX GD� E|EUHNWH V�OIDW YH
JO�N�URQLN DVLGH ED÷ODQDUDN LGUDUOD DWÕOÕU�
%DúOÕFD PHWDEROLWL� �� V�OIDWRNVLPHODWRQLQ¶GLU��

.DUDQOÕN EDúODGÕ÷ÕQGD PHODWRQLQ VHYL\HVL
\�NVHOPH\H EDúODU� *HFH\DUÕVÕQGDQ VRQUD �����
SLN VHYL\HVLQH XODúÕU YH VRQUD JLGHUHN G�úHU
�ùHNLO ���

6DEDKODUÕ HUNHQ ÕúÕ÷D PDUX] NDOÕQGÕ÷ÕQGD�
PHODWRQLQLQ JHFH VHNUHV\RQXQXQ EDúODPDVÕ
HUNHQ ROXU� $NúDP VDDWOHULQGH YHULOHQ
PHODWRQLQ GH� HQGRMHQ PHODWRQLQ VDOÕQÕPÕQÕ
HUNHQ EDúODWÕU��

6HUXP PHODWRQLQ NRQVDQWUDV\RQX� \DúD J|UH
GH DQODPOÕ RODUDN GH÷LúLU �ùHNLO ���

�o D\GDQ GDKD N�o�NOHUGH oRN D]GÕU� ��� \Dú
DUDVÕ SLN VHYL\HVLQH XODúÕU� %X HVQDGD� JHFHOHUL
PHODWRQLQLQ VHUXP SLN VHYL\HOHUL� ��� SJ�PO
����� SPRO�O� JLEL \�NVHN GH÷HUOHUH NDGDU
XODúÕU� &LQVHO ROJXQODúPD V�UHFLQGH JLGHUHN
D]DODQ SOD]PD PHODWRQLQ G�]H\L� ��� SPRO�O¶QLQ
DOWÕQD G�úW�÷�QGH� *Q5+ VDOJÕODQPDVÕ DUWDU YH
SXEHUWH EDúODU� <HWLúNLQ JHQoOHUGHNL GH÷HUL� ���
��� SPRO�O¶GLU��

'R]ODUÕ� IRUP�ODV\RQODUÕ YH
IDUPDNRNLQHWL÷L

0HODWRQLQ� LQVDQODUGD \DSÕODQ oDOÕúPDODUGD� ���
PJ¶GDQ ���� PJ¶D NDGDU GH÷LúHQ oRN JHQLú ELU
GR] DUDOÕ÷ÕQGD X\JXODQPÕúWÕU� +D\YDQ
oDOÕúPDODUÕ LOH GH X\XPOX RODQ EX JHQLú GR]

DUDOÕ÷Õ G�ú�N WRNVLVLWHQLQ J|VWHUJHVLGLU� ���
PJ¶ÕQ �]HULQGHNL GR]ODU� IDUPDNRORMLN GR]
RODUDN NDEXO HGLOLU YH HQGRMHQ SLN VHYL\HOHULQLQ
�]HULQGH ELU VHUXP NRQVDQWUDV\RQXQD QHGHQ
ROXU��

-HODWLQ NDSV�O YH\D WDEOHW úHNOLQGHNL RUDO
PHODWRQLQ SUHSDUDWODUÕ� �� GDN� LoLQGH DEVRUEH
HGLOGLNWHQ VRQUD� NDUDFL÷HUGH KÕ]OD PHWDEROL]H
HGLOHUHN� VXGD o|]�QHELOHQ KLGURNVL W�UHYLQH
G|Q�ú�U� 3OD]PDGDNL \DUÕODQPD |PU� \DNODúÕN
�� GDN�GÕU� $%'¶GH WLSLN RODUDN NXOODQÕODQ �
PJ¶OÕN PHODWRQLQ WDEOHWOHUL� IL]\RORMLN SOD]PD
NRQVDQWUDV\RQXQXQ �� NDWÕQGDQ GDKD \�NVHN
GH÷HUOHUH XODúDELOLU� %X GR]XQ Y�FXWWDQ
WDPDPHQ X]DNODúWÕUÕOPDVÕ \DNODúÕN �� VDDW
NDGDU V�UHU�� 2UDO X\JXODPDGD EL\R\DUDUODQÕP
ELUH\OHU DUDVÕQGD oRN ID]OD GH÷LúNHQOLN J|VWHULU�
2UDO \ROGDQ DOÕQDQ �� PJ¶OÕN MHODWLQ NDSOÕ ELU
PHODWRQLQ NDSV�O�� JHFH SLNLQGH ���������
NH] GDKD \�NVHN ELU VHUXP NRQVDQWUDV\RQX
VD÷ODU�� ������� PJ PHODWRQLQ LVH� QRUPDO JHFH
ULWPL LOH EHQ]HU NRQVDQWUDV\RQODUÕ ROXúWXUXU��

*HFH ER\XQFD ROXúDQ SOD]PD PHODWRQLQ
SURILOLQL WDNOLW HWPHN DPDFÕ\OD� \DYDú�VDOÕYHUHQ
RUDO PHODWRQLQ SUHSDUDWODUÕ GD JHOLúWLULOPLúWLU�
7DEOHW \D GD NDSV�O IRUPX LOH X\NX\D GDOPD
SUREOHPL RODQODUGD� PHODWRQLQLQ D÷Õ]
PXNR]DVÕQGDQ HPLOHUHN� VLVWHPLN GRODúÕPD
GLUHNW RODUDN JHoPHVLQH RODQDN YHUHQ� SDVWLO
IRUPX ���� YH � PJ PHODWRQLQ LoHUHQ
SUHSDUDWODUÕ PHYFXWWXU� GHQHQHELOLU� $\UÕFD�
PHODWRQLQLQ WUDQVGHUPDO X\JXODQPDVÕQD
\|QHOLN oDOÕúPDODU GD PHYFXWWXU��

(WNL PHNDQL]PDVÕ

0HODWRQLQ¶LQ IDUPDNRORMLN RODUDN WDQÕPODQPÕú LNL
PHPEUDQ UHVHSW|U� EXOXQPDNWDGÕU�

ùHNLO �� 6HUXP PHODWRQLQ G�]H\LQLQ \DúODUD J|UH
GH÷LúLPL

ùHNLO �� 6HUXP PHODWRQLQ G�]H\LQLQ J�Q�LoL GH÷LúLPL 
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0/�� \�NVHN DILQLWHOL �SLNRPRODU NRQVDQWUDV�
\RQODUGD� ED÷ODQPD \HUL ROXS� D YH E DOWWLSOHUL
J|VWHULOPLúWLU� 0/� LVH� G�ú�N DILQLWHOL
�QDQRPRODU NRQVDQWUDV\RQODUGD� ED÷ODQPD
\HUOHUL RODUDN WDQÕPODQPÕúWÕU� 0/� UHVHSW|U�
OHULQLQ DNWLYDV\RQX� * SURWHLQL �]HULQGHQ�
DGHQLODW VLNOD]¶Õ LQKLEH HGHUHN� KHGHI K�FUHOHU�
GH V$03 G�]H\LQL G�ú�U�U� %X UHVHSW|UOHU�
PXKWHPHOHQ� UHWLQDO IRQNVL\RQODUÕQ� VLUNDGL\HQ
ULWPOHULQ YH �UHPHQLQ UHJ�ODV\RQXQGD URO
R\QDPDNWDGÕU� 0/� UHVHSW|UOHULQLQ DNWLYDV\RQX�
IRVIRLQR]LWLG KLGUROL]LQL VWLP�OH HGHU� DQFDN
EXQODUÕQ GD÷ÕOÕPÕ KHQ�] WDQÕPODQPDPÕúWÕU�
0HODWRQLQ K�FUH LoLQH NROD\FD JHoHUHN�
EXUDGDNL \DSÕVDO SURWHLQOHUOH GH HWNLOHúHELOLU�
GLUHNW RODUDN VLWR]ROLN NDOPRG�OLQH ED÷ODQDUDN�
NDOVL\XP VLQ\DOLQL EX \ROOD GD HWNLOH\HELOLU�
$\UÕFD� PHODWRQLQLQ Q�NOHHU UHWLQRLG =
UHVHSW|UOHULQLQ �DOID YH EHWD� GH ELU OLJDQGÕ
ROGX÷X J|VWHULOPLúWLU� %X ED÷ODQPD� G�ú�N
QDQRPRODU NRQVDQWUDV\RQODUGD ROXS� Q�NOHXVD
KRUPRQ WDUDIÕQGDQ J|QGHULOHQ VLQ\DOH DUDFÕOÕN
HGHELOLU��

+HP LQ YLWUR� KHP GH LQ YLYR oDOÕúPDODUGD�
PHODWRQLQLQ J�oO� ELU VHUEHVW UDGLNDO \DNDOD\ÕFÕ
DMDQ ROGX÷X J|VWHULOPLúWLU� 2OGXNoD WRNVLN RODQ
KLGURNVLO UDGLNDOOHUL EDúWD ROPDN �]HUH� GL÷HU
VHUEHVW RNVLMHQ UDGLNDOOHULQLQ QHGHQ ROGX÷X
RNVLGDWLI KDVDUGDQ PDNURPROHN�OOHUL �|]HOLNOH
GH '1$¶\Õ� NRUX\DELOLU� %X HWNLVLQL� UHVHSW|UGHQ
ED÷ÕPVÕ] ELU úHNLOGH� GLUHNW RODUDN ROXúWXUXU�
6HUEHVW UDGLNDO \DNDOD\ÕFÕ HWNLVL EDNÕPÕQGDQ�
ELOLQHQ W�P DQWLRNVLGDQODUGDQ �PDQQLWRO�
JOXWDW\RQ YH YLWDPLQ ( JLEL� GDKD SRWHQWWLU�
'DKDVÕ� PHODWRQLQ� DQWLRNVLGDQODUÕQ E�\�N
oR÷XQOX÷XQXQ DNVLQH� KHP VXGD� KHP GH
\D÷GD o|]�QHELOGL÷LQGHQ� K�FUHQLQ W�P
NRPSRQHQWOHULQH HWNL HGHU� $\UÕFD� LQGLUHNW
RODUDN� VSHVLILN PHODWRQLQ UHVHSW|UOHUL DUDFÕOÕ÷Õ
LOH� DQWLRNVLGDQ HQ]LP VHYL\HOHULQL DUWÕUDUDN GD�
GRNX NRUX\XFX HWNL J|VWHULU�� 6�SHURNVLW
GLVPXWD]� JOXWDW\RQ SHURNVLGD]� JOXWDW\RQ
UHG�NWD] YH JOLNR]���IRVIDW GHKLGURMHQD]
DNWLYLWHOHULQL DUWÕUÕUNHQ� SURRNVLGDWLI ELU HQ]LP
RODQ QLWULN RNVLW VHQWHWD] �126�¶Õ LQKLEH HGHU
���� $QFDN� PHODWRQLQLQ DQWLRNVLGDQ HWNLVLQLQ
J|]OHQHELOPHVL LoLQ JHUHNHQ NRQVDQWUDV�
\RQODUÕQ� JHFH SLN VHUXP NRQVDQWUDV\RQODUÕQD
J|UH� ROGXNoD \�NVHN ROGX÷X LGGLD HGLOPHN�
WHGLU�� )L]\RORMLN NRQVDQWUDV\RQODUGD EX HWNLQLQ
RODELOHFH÷L LOH LOJLOL oDOÕúPDODU KHQ�] QHWOLN
ND]DQPDPÕúWÕU�

0HODWRQLQLQ (WNLOHUL
D� 8\NX
$%'¶GH \DSÕODQ oDOÕúPDODUGD� NURQLN X\NXVX]OXN
SUREOHPLQLQ� HULúNLQOHULQ \DNODúÕN �oWH ELULQL�
\DúOÕODUÕQ GD oR÷XQX HWNLOHGL÷L ELOGLULOPLúWLU� %X
X\NX UDKDWVÕ]OÕNODUÕQÕQ XOXVDO VD÷OÕN KDUFDPD�
ODUÕQD JHWLUGL÷L \�N� \DNODúÕN �� PLO\DU GRODU
RODUDN �EX UDNDP� ND]DODUÕ YH LúWHNL YHULP
ND\EÕQÕ LoHUPHPHNWHGLU� KHVDSODQPÕúWÕU��

0HODWRQLQLQ EH\QLQ HOHNWULNVHO DNWLYLWHVLQGHNL
PRG�ODW|U URO� ELOLQPHNWHGLU� 0HODWRQLQ
YHULOHQOHULQ HOHNWURHQVHIDORJUDPODUÕQGD �((*�
|]HOOLNOH DOID �α� GDOJDODUÕQGD DUWÕú ROPDNWDGÕU�
3LQHDO EH]GHQ PHODWRQLQ VDOJÕODQPD ULWPL�
QRUPDO X\NX DOÕúNDQOÕ÷Õ VDDWOHUL LOH VHQNUR�
QL]HGLU� .DQ PHODWRQLQ G�]H\L� JHFHOHUL�
J�QG�]GHQ �� NH] GDKD \�NVHNWLU� 8\NX
ER]XNOX÷X RODQ \DúOÕODUGD� VHUXP PHODWRQLQ
NRQVDQWUDV\RQX� X\NX SUREOHPL ROPD\DQ D\QÕ
\DúWDNLOHUH RUDQOD� GDKD G�ú�N EXOXQPXúWXU�
<HWLúNLQOHUH RUDO � PJ�J�Q YHULOGL÷LQGH� 5(0
�G�ú J|UPH� V�UHVLQL YH X\NX NDOLWHVLQL DUWÕUGÕ÷Õ
UDSRU HGLOPLúWLU��� ��� PJ�J�Q GR]XQGD� �
KDIWD ER\XQFD X\NXVX]OXN SUREOHPL RODQ
\DúOÕODUD YHULOGL÷LQGH� X\NX V�UHVL YH NDOLWHVLQLQ
DUWWÕ÷Õ J|U�OP�úW�U��� ���� ��� YH � PJ�J�Q
GR]ODUÕQGD� J�Q�LoL YH DNúDPODUÕ YHULOGL÷LQGH
HWNLOL EXOXQPXú� DQFDN� VDEDKODUÕ YHULOGL÷LQGH
KHUKDQJL ELU HWNLVL ROPDGÕ÷Õ ELOGLULOPLúWLU����

%X EXOJXODU ÕúÕ÷ÕQGD� PHODWRQLQ� X\NXQXQ 5(0
G|QHPLQL EDVNÕODPD\DQ YH VHGDWLI YH GL÷HU
X\NX LODoODUÕQÕQ J|VWHUGL÷L \DQ WHVLUOHUL
J|VWHUPH\HQ� GR÷DO ELU X\NX LODFÕ RODUDN
NXOODQÕODELOHFH÷L LOHUL V�U�OP�úW�U�

-HW ODJ� GHQL]DúÕUÕ XoDN VH\DKDWOHUL VRQUDVÕQGD�
Y�FXW ULWPLQLQ ER]XOPDVÕQD ED÷OÕ RODUDN JHOLúHQ�
X\NXVX]OXN YH JULS EHQ]HUL VHPSWRPODUOD
NHQGLQL J|VWHUHQ ELU UDKDWVÕ]OÕNWÕU� %HUDEHULQGH�
NRQVDQWUDV\RQ YH RU\DQWDV\RQ ER]XNOX÷X� NDQ
EDVÕQFÕQGD� NDQ úHNHUL G�]H\LQGH� HQHUML�
X\DQÕNOÕN YH KRUPRQ G�]H\OHULQGH GH÷LúLNOLNOHU
J|]OHQHELOLU� .ODVLN X\NX LODoODUÕ� X\XPD\D
\DUGÕP HWVH GH� JHQHOOLNOH� GL÷HU VHPSWRPODUÕ
|QOHPHGH EDúDUÕOÕ GH÷LOGLU�� -HW ODJ¶GH� � PJ
PHODWRQLQ� HUNHQ DGDSWDV\RQ VD÷ODU� X\NX
SUREOHPL YH GL÷HU VHPSWRPODUÕ KDILIOHWLU �����
<ROFXOXN J�Q� YH EXQX WDNLS HGHQ � J�Q
ER\XQFD NXOODQÕOPDVÕQÕ |QHUHQ oDOÕúPDODU GD
YDUGÕU�� 'HQL] WD\IDODUÕQD� � PJ YH SODVHER LOH
\DSÕODQ ELU oDOÕúPDGD� \RUJXQOXN YH X\NX
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ER]XNOX÷X JLEL EHOLUWLOHULQ oRN GDKD D] ROGX÷X
YH HN]RMHQ PHODWRQLQLQ EX WLS VH\DKDWODUGD
\DUDUOÕ RODELOHFH÷L J|VWHULOPLúWLU���

E� 6DQWUDO VLQLU VLVWHPL �666� �]HULQH
GL÷HU HWNLOHUL

6RQ GHUHFH OLSRILOLN RODQ PHODWRQLQLQ VLQLU
K�FUHOHULQH JHoLúL oRN NROD\GÕU� %X QHGHQOH�
VLQLU VLVWHPL �]HULQH RODQ HWNLOHUL GH DODELOGL÷LQH
NDUPDúÕNWÕU�
6LQLU VRQODQPDODUÕQGDQ VDOÕQDQ HNVLWDW|U
Q|URWUDQVPLWWHUOHU� VHUEHVW UDGLNDOOHULQ
ROXúXPXQX DUWÕUÕU YH EH\QLQ GH÷LúLN
E|OJHOHULQGHNL GHMHQHUDV\RQODUÕ KÕ]ODQGÕUÕUODU�
666¶GH ROXúDQ EX GHMHQHUDV\RQ� \Dú LOHUOHGLNoH
DUWDU� %X DUWÕú� PHODWRQLQ VHYL\HVLQGHNL
D]DOPD\OD GD LOLúNLOLGLU��� 0HODWRQLQLQ� 666¶GH�
|]HOOLNOH VHUEHVW UDGLNDOOHUOH LOLúNLOL ROGX÷X LOHUL
V�U�OHQ� $O]KHLPHU� 3DUNLQVRQ JLEL KDVWDOÕN
GXUXPODUÕQGD ����� \DUDUOÕ HWNLOHULQLQ RODELOHFH÷L
G�ú�Q�OPHNWHGLU�

$QWLPHODWRQLQ DQWLNRUODUÕQÕQ YDUOÕ÷ÕQGD YH\D
SLQHDOHNWRPL]H KD\YDQODUGD HSLOHSWLN Q|EHWOHU
RUWD\D oÕNPDNWDGÕU���

'HSUHV\RQOX KDVWDODUGD GD� SOD]PD PHODWRQLQ
VHYL\HOHUL G�ú�N EXOXQPXúWXU� %X GXUXP�
PXKWHPHOHQ DGUHQHUMLN WRQXVWDNL D]DOPD\D
ED÷OÕGÕU���

6�UHNOL DQDOMH]LN NXOODQDQ KDVWDODUGD� JHFHOHUL
DQDOMH]LN LKWL\DFÕQÕQ D]DOGÕ÷Õ ELOGLULOPLúWLU� %X
D]DOPD� JHFHOHUL VHUXP PHODWRQLQ
G�]H\OHULQGHNL DUWÕúOD NRUHOHGLU� $QDOMH]LN
HWNLVLQGHNL EX J�Q�LoL YDU\DV\RQODU�
SLQHDOHNWRPL \DSÕODQ UDWODUGD RUWDGDQ
NDONPDNWDGÕU� 0HODWRQLQLQ EX HWNLVLQLQ RSLRLG
UHVHSW|UOHUL DUDFÕOÕ÷Õ\OD ROGX÷X
G�ú�Q�OPHNWHGLU���

5DWODUGD ROXúWXUXODQ NDID WUDYPDVÕ PRGHOL\OH
\DSÕODQ oDOÕúPDODUGD� 666¶GH ROXúDQ VHNRQGHU
KDVDUÕQ� QRUPDO YH SLQHDOHNWRPL]H
GHQHNOHUGHNL VH\UL LQFHOHQPLúWLU� 1RUPDO
GHQHNOHUH J|UH� SLQHDOHNWRPL]H GHQHNOHUGHNL
Q|URQDO GHMHQHUDV\RQ� GDKD úLGGHWOL
ROPDNWDGÕU� +HU LNL JUXSWD GD� SRVWWUDYPDWLN
HUNHQ G|QHPOHUGH YHULOHQ PHODWRQLQ LOH
GHMHQHUDV\RQXQ úLGGHWLQLQ D]DOWÕODELOGL÷L
J|VWHULOPLúWLU���

F� <DúODQPD

*|U�QG�÷� NDGDUÕ\OD� GR÷D� �UHPH
IRQNVL\RQODUÕPÕ]ÕQ D]DOPDVÕQÕ WDNLEHQ� EL]H DUWÕN
ID]OD LOJL J|VWHUPHPHNWHGLU� 9�FXGXQ
DQWLRNVLGDQ VDYXQPD NDSDVLWHVL D]DOÕUNHQ�
\DúODQPD LOH LOJLOL ROD\ODU KÕ]ODQPDNWD� LPP�Q
VLVWHP ]D\ÕIODPDNWDGÕU� 3LQHDO EH]LQ� ELU oHúLW Lo
VDDWLPL] ROGX÷XQX G�ú�Q�UVHN� �UHPH
\HWHQH÷LPL]LQ D]DOGÕ÷Õ G|QHPGH �\DNODúÕN ��
\Dú FLYDUÕQGD�� EH]� GDKD G�ú�N G�]H\OHUGH
PHODWRQLQ �UHWPH\H EDúOD\DFDNWÕU �ùHNLO ��� %X
VLQ\DO� GL÷HU VLVWHPOHUH GH ]DPDQÕQ JHOGL÷LQL
ELOGLUHFHN YH \DúODQPD LOH LOJLOL V�UHoOHU
KÕ]ODQDFDNWÕU� (÷HU� ELU úHNLOGH PHODWRQLQ
G�]H\LQL� JHQoOLN G|QHPLQGH ROGX÷X JLEL
\DNODúÕN � NDW DUWÕUDFDN ROXUVDN� EX VLVWHPOHUL
NDQGÕUÕS� \HQLGHQ JHQo ROGX÷XPX]D
LQDQGÕUPDPÕ] P�PN�Q P�G�U"

6HUEHVW UDGLNDO KDVDUÕQÕQ� ]DPDQ LoLQGH �VW
�VWH HNOHQHUHN� \DúODQPDQÕQ ED]Õ GHMHQHUDV\RQ
EXOJXODUÕQD NDWNÕGD EXOXQDELOHFH÷L ILNUL� LON NH]
����¶GD +DUPDQ WDUDIÕQGDQ RUWD\D DWÕOPÕú YH
GDKD VRQUDNL oDOÕúPDODUGD� Y�FXWWD ROXúDQ
VHUEHVW UDGLNDOOHULQ� \DúODQPD YH \DúODQPD LOH
LOJLOL SDWRORMLOHUGH URO� ROGX÷XQD GDLU |QHPOL
EXOJXODU HOGH HGLOPLúWLU���

3LQHDO EH]LQ� J�oO� VHUEHVW UDGLNDO \DNDOD\ÕFÕ YH
DQWLRNVLGDQ ELU DMDQ RODQ PHODWRQLQL VHQWH]
HWPHVL YH \DúODQPD LOH ELUOLNWH IRQNVL\RQODUÕQÕQ
D]DOPDVÕ� \DúODQPD LOH X÷UDúDQ DUDúWÕUÕFÕODUÕQ
EX EH]H LOJLVLQLQ DUWPDVÕQD QHGHQ ROPXúWXU���

)DUHOHUGH \DSÕODQ ELU oDOÕúPDGD� PHODWRQLQ
WHGDYLVLQLQ \DúDP V�UHVLQGH ���¶OLN ELU DUWÕúD
QHGHQ ROGX÷X YH GDKDVÕ EX IDUHOHULQ� GDKD
JHQo� VD÷OÕNOÕ YH J�oO� J|U�Q�POHULQLQ \DQÕVÕUD�
VHNV�HO DNWLYLWHOHULQL GH GDKD X]XQ V�UH GHYDP
HWWLUGL÷L ELOGLULOPLúWLU��

3LHUSDROL YH 5HJHOVRQ ��� JHQo YH \DúOÕ IDUHOHULQ
SLQHDOOHUL LOH oDSUD]�WUDQVSODQWDV\RQ
\DSWÕNODUÕQGD� �� D\OÕN IDUHOHULQ SLQHDOOHULQLQ
WUDQVSODQWH HGLOGL÷L � D\OÕN IDUHOHUGH
\DúODQPDQÕQ KÕ]ODQGÕ÷ÕQÕ� EXQXQ WHUVL GXUXPGD
LVH� \DúOÕ IDUHOHULQ VD÷OÕN GXUXPODUÕQGD L\LOHúPH
YH \DúDP V�UHOHULQGH DUWPD ROGX÷XQX
J|]OHPOHGLOHU�

/HQ] YH DUN� ��� GLúL IDUHOHUH J�QO�N ��� µJ
PHODWRQLQ LQMHNVL\RQX \DSWÕNODUÕQGD� EX
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IDUHOHULQ \DúDP V�UHOHULQGH DUWPD ROGX÷XQX�
EX DUWÕúÕQ GD� |]HOOLNOH� ����������� VDDWOHUL
DUDVÕQGD PHODWRQLQ LQMHNVL\RQX \DSÕODQ
IDUHOHUGH GDKD EHOLUJLQ ROGX÷XQX UDSRU HWWLOHU�

6ÕoDQODUÕQ LoPH VX\XQD �� D\ ER\XQFD
PHODWRQLQ HNOHQHUHN \DSÕODQ ELU oDOÕúPDGD �����
����� D\D NDGDU \DúD\DQ VÕoDQODUÕQ VD\ÕVÕQGD
DUWPD WHVSLW HGLOGL� %X RUDQ� NRQWURO VÕoDQODUGD
\DNODúÕN ��� LNHQ� PHODWRQLQ HNOHQHQ JUXSWD�
���¶D XODúWÕ� øOJLQo RODUDN� ELU PHODWRQLQ
DQWDJRQLVWL X\JXODQGÕ÷ÕQGD GD� PHODWRQLQH
EHQ]HU úHNLOGH� \DUDUOÕ HWNL J|]OHQGL�

6RQXo RODUDN� PHODWRQLQLQ \DúDP V�UHVLQL
X]DWDELOHFH÷LQH GDLU EXOJXODU ROPDNOD EHUDEHU�
EX NRQXGDNL oDOÕúPDODU KHQ�] \HWHUVL]GLU YH
GDKD LOHUL oDOÕúPDODUD LKWL\Do YDUGÕU�

G� .DQVHU

+D\YDQODUGDNL GHQH\VHO oDOÕúPDODUGD� W�UH
ED÷OÕ RODUDN� SLQHDOHNWRPLQLQ� W�P|U
ROXúXPXQX DUWÕUGÕ÷Õ YH PHODWRQLQ X\JXOD�
PDVÕQÕQ� NDUVLQRMHQOHULQLQ QHGHQ ROGX÷X
W�P|URJHQH]LVL LQKLEH HWWL÷L J|VWHULOPLúWLU���

øQVDQGD GD oHOLúNLOL GDWDODU ROPDNOD EHUDEHU�
oR÷X YHUL� PHODWRQLQLQ NRUX\XFX URO� ROGX÷XQX
J|VWHUPHNWHGLU� 7�P|U E�\�PHVLQL |QOH\LFL
PHNDQL]PDVÕ� WDP RODUDN ELOLQPHPHVLQH
UD÷PHQ� DQWLSUROLIHUDWLI |]HOOL÷LQLQ HWNLOL
RODELOHFH÷L G�ú�Q�OPHNWHGLU�

gVWURMHQ UHVHSW|U� SR]LWLI PHPH NDQVHULQGH�
VHUXP PHODWRQLQ NRQVDQWUDV\RQX G�ú�N
EXOXQPXúWXU� 0HODWRQLQLQ GH� PHPH
NDQVHULQGHNL K�FUH SUROLIHUDV\RQXQX� |VWURMHQ
DNWLYLWHVLQL YH |VWURMHQ FHYDEÕQÕ D]DOWWÕ÷Õ
J|VWHULOPLúWLU��� 3URVWDW NDQVHULQGH GH�
PHODWRQLQ PHWDEROLWOHULQLQ �ULQHU DWÕOÕPÕ
D]DOPÕúWÕU��� $\UÕFD� LPP�QRPRG�ODW|U HWNL\H
VDKLS RODQ PHODWRQLQ� LQWHUOHXNLQ ���¶�
DUWÕUDUDN� LPP�Q FHYDEÕ DUWÕUÕU�
$QWLQHRSODVWLNOHUOH ELUOLNWH NXOODQÕOÕúÕ� NHPLN LOL÷L
�]HULQH RODQ ROXPVX] HWNLOHUL D]DOWDUDN� WROHUH
HGLOHELOLU ELU WHGDYL VD÷ODU� 0HODWRQLQLQ�
NHPRWHUDSL YH UDG\RWHUDSLQLQ DQWLQHRSODVWLN
DNWLYLWHOHULQL DUWÕUGÕ÷Õ GD UDSRU HGLOPLúWLU��� ���
�� PJ�J�Q PHODWRQLQLQ� �� KDIWD ER\XQFD�
UDG\RWHUDSL \DGD NHPRWHUDSL LOH ELUOLNWH
YHULOGL÷L ELU oDOÕúPDGD LVH� GDKD X]XQ \DúDPD
LQVLGDQVÕ� VDGHFH UDG\DV\RQ DODQ KDVWDODUGD
J|]OHQHELOPLúWLU��� øPP�QRWHUDSL YH

NHPRWHUDSL DODQ KDVWDODUGD� WHGDYL\H
PHODWRQLQLQ HNOHQPHVL\OH \DSÕODQ ELU
oDOÕúPDGD� W�P|UGHNL JHULOHPHQLQ \DQÕVÕUD� \DQ
WHVLU úLGGHWLQGH D]DOPD YH \DúDP V�UHVLQGH
X]DPD ELOGLULOPLúWLU���

H� øPPXQ VLVWHP �]HULQH HWNLOHUL

0HODWRQLQ LPPXQ FHYDEÕ DUWÕUÕU� øPP�Q
\HWPH]OLN GXUXPODUÕQGD X\JXODQGÕ÷ÕQGD�
EHOLUJLQ LPP�Q DNWLYDV\RQD \RO DoPDNWDGÕU�
øPP�Q SDUDPHWUHOHU �]HULQH ROXPVX] HWNLOHUL
ROGX÷X ELOLQHQ� DNXW VWUHV YH LPP�QVXSUHVVLI
IDUPDNRORMLN DMDQODUÕQ X\JXODQPDVÕ\OD ROXúDQ
LPP�Q \HWPH]OLN WDEORODUÕ� PHODWRQLQ LOH
NRQWURO DOWÕQD DOÕQDELOPHNWHGLU���

0HODWRQLQLQ LPP�QRPRG�ODW|U HWNLVL� 7�KHOSHU
OHQIRVLWOHUGHQ ND\QDNODQDQ RSLRLG SHSWLWOHU�
OHQIRNLQOHU YH KLSRIL]HU KRUPRQODU DUDFÕOÕ÷Õ\OD
ROPDNWDGÕU� $\UÕFD� LQWHUO|NLQ�� �|]HOOLNOH
Y�FXGXQ NDQVHUH NDUúÕ P�FDGHOHVLQGH |QHPOL
URO R\QD\DQ 7�OHQIRVLWOHULQ \DSÕPÕQÕ DUWÕUÕU� YH
γ�LQWHUIHURQ G�]H\OHULQGH GH EHOLUJLQ ELU DUWÕúD
QHGHQ ROXU� 0HODWRQLQ� LQ YLYR DQWLNRU FHYDEÕQÕ
�|]HOOLNOH OJ0 YH OJ*¶\L� GD DUWÕUÕU���

0HODWRQLQ� DGUHQDO VWHURLGOHULQ WLPXVWDNL
\R÷XQOXNODUÕQÕ D]DOWÕU YH DIILQLWHOHULQL EHOLUJLQ
úHNLOGH DUWÕUÕU� <�NVHN GR] PHODWRQLQ
X\JXODPDVÕ� DGUHQDO EH] D÷ÕUOÕ÷ÕQÕ D]DOWÕU�
7DNLEHQ� DGUHQDO EH]GHNL NRUWLNRVWHURQ
VHYL\HVLQL GH D]DOWÕU �G�ú�N GR]ODUGD EX HWNLVL
J|U�OPH]�� 0HODWRQLQ� $&7+ X\JXODQPDVÕ\OD
ROXúDQ NRUWLNRVWHURQ VHQWH]LQL GH LQKLEH HGHU���

2UDO oLQNR WHGDYLVLQLQ GH� EHQ]HU úHNLOGH
LPPXQ \DQÕWÕ DUWÕUÕFÕ HWNLVLQGHQ V|]
HGLOPHNWHGLU� %H\LQGH� oLQNR DoÕVÕQGDQ HQ
]HQJLQ DODQ� SLQHDO EH]GLU� 2UJDQL]PDGD oLQNR
WXUQRYHUL oHúLWOL KRUPRQODU YH VLWRNLQOHU
WDUDIÕQGDQ G�]HQOHQPHNWHGLU� 0HODWRQLQ� oLQNR
G�]H\OHULQL GH HWNLOH\HUHN� WLPLN IRQNVL\RQODUÕ
G�]HQOHPHNWHGLU���

(OGH HGLOHQ W�P EX YHULOHU� PHODWRQLQ¶LQ LPP�Q
\HWPH]OLN WDEORODUÕQGD� LPP�QRWHUDS|WLN ELU
DMDQ RODUDN NXOODQÕODELOHFH÷LQL
G�ú�QG�UPHNWHGLU� $,'6 KDVWDODUÕ �]HULQGH
\DSÕODQ ELU NOLQLN oDOÕúPD� EX NRQXGD �PLW
YHULFLGLU� %X KDVWDODUGD� ED]Õ LPP�Q
SDUDPHWUHOHUGH G�]HOPH L]OHQPLúWLU� %X
X\JXODPD� |]HOOLNOH DVHPSWRPDWLN +,9���
ELUH\OHUGH GDKD |QHPOLGLU���
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I� øVNHPL�UHSHUI�]\RQ KDVDUÕQD HWNLOHUL

.DOS KDVWDOÕNODUÕ� |O�P QHGHQOHULQGH LON VÕUDGD
\HU DOPDNWD YH DQL |O�POHULQ oR÷XQGDQ LVNHPL�
UHSHUI�]\RQ DULWPLOHUL VRUXPOX WXWXOPDNWDGÕU�
%X DULWPLOHULQ QHGHQL KDOHQ GDKD VSHN�ODWLI
ROPDNOD ELUOLNWH� LVNHPLGHNL HOHNWURIL]\RORMLN
DQRUPDOOLNOHU �|]HOOLNOH� &D�� YH .� LoLQ L\RQLN
GHQJHVL]OLN� YH UHSHUI�]\RQGD DúÕUÕ VHUEHVW
UDGLNDO �UHWLPL� JHoHUOL KLSRWH]OHU RODUDN NDEXO
HGLOPHNWHGLU� %X UDGLNDOOHU� PHPEUDQ KDVDUÕ�
'1$ \ÕNÕPÕ� SURWHD] DNWLYDV\RQX� OLSLG YH
SURWHLQ SHURNVLGDV\RQX� WDNLEHQ DSRSWR]LV YH
QHNUR]OD VRQXoODQDQ K�FUH |O�P� PH\GDQD
JHWLUPHNWHGLUOHU��� 0HODWRQLQLQ� ELUoRN EL\RORMLN
HWNLVLQLQ \DQÕVÕUD� SRWHQW ELU UDGLNDO V�S�U�F�
YH DQWLRNVLGDQ |]HOOL÷LQLQ ROPDVÕ� LVNHPL�
UHSHUI�]\RQ KDVDUÕQGD HWNLOL ELU NRUX\XFX
RODELOHFH÷LQL G�ú�QG�UPHNWHGLU��

0HODWRQLQLQ� LVNHPL�UHSHUI�]\RQ� SDUDTXDW� /�
VLVWHLQ� SRWDV\XP VL\DQLG� NDGPLXP NORULG�
DOORNVDQ YE� WDUDIÕQGDQ LQG�NOHQHQ OLSLG
SHURNVLGDV\RQXQX HQJHOOHGL÷L� EHQ]HU úHNLOGH�
L\RQL]H UDG\DV\RQ� NLP\DVDO NDUVLQRMHQOHU
VDIURO YH NDLQLN DVLG WDUDIÕQGDQ PH\GDQD
JHWLULOHQ '1$¶GDNL VHUEHVW UDGLNDO KDVDUÕQÕ
LQKLEH HWWL÷L� D\UÕFD� ³UXWKHQLXP UHG´LQ
PLWRNRQGUL �]HULQGHNL LQKLELW|U HWNLVLQL
|QOH\HUHN� $73 �UHWLPLQL WHúYLN HWWL÷L UDSRU
HGLOPLúWLU��

øVNHPL�UHSHUI�]\RQ LOH LQG�NOHQHQ JDVWULN
PXNR]D KDVDUÕQGD� OLSLG SHURNVLGDV\RQXQXQ YH
RNVLMHQ PHWDEROLWOHULQLQ URO R\QDGÕ÷Õ YH
PHODWRQLQLQ� VÕoDQGDNL� JDVWULN LVNHPL�
UHSHUI�]\RQ KDVDUÕQÕ |QOHGL÷L UDSRU HGLOPLúWLU���

.DUDFL÷HUGH GH� LVNHPL�UHSHUI�]\RQXQ QHGHQ
ROGX÷X KDVDUÕ |QOHGL÷L �� YH \LQH I|WDO VÕoDQ
EH\QLQGH RNVLGDWLI OLSLG YH '1$ KDVDUÕQD NDUúÕ
NRUX\XFXOX÷X ROGX÷X ELOGLULOPLúWLU��0HODWRQLQLQ�
LVNHPLN GRNXGDNL ELU GL÷HU NRUX\XFX HWNLVL GH�
O|NRVLW DGH]\RQXQX D]DOWPDVÕGÕU���

ø]ROH VÕoDQ NDOELQGH \DSÕODQ ELU oDOÕúPDGD LVH�
PHODWRQLQLQ� LVNHPL�UHSHUI�]\RQ DULWPLOHULQGH
NRUX\XFX HWNLVL ROGX÷X UDSRU HGLOPLúWLU��� %L]LP
\DSWÕ÷ÕPÕ] oDOÕúPDGD GD� SLQHDOHNWRPL]H
VÕoDQODUGDNL LQ YLYR GHQH\ PRGHOLQGH� UHSHUI�]�
\RQGDNL LUUHYHUVLEO YHQWULN�O ILEULODV\RQXQD
ED÷OÕ |O�P VÕNOÕ÷ÕQÕQ DUWWÕ÷ÕQÕ YH PHODWRQLQ

X\JXODPDVÕQÕQ EXQX JHUL oHYLUGL÷LQL J|VWHUGLN
�\D\ÕQODQPDPÕú J|]OHP��

%H\LQ LVNHPL�UHSHUI�]\RQ PRGHOOHULQGH�
PHODWRQLQLQ� E�\�N RUDQGD KDVDUÕ D]DOWWÕ÷Õ ELU
oRN oDOÕúPDGD UDSRU HGLOPLúWLU� øVNHPL�
UHSHUI�]\RQGD� QLWULN RNVLG �12�¶LQ KDVDUGDQ
VRUXPOX ELU DMDQ ROGX÷X G�ú�Q�OHUHN \DSÕODQ
ELU oDOÕúPDGD� EH\LQGH ELODWHUDO �� GDN� LVNHPL�
� GDN� UHSHUI�]\RQGDQ VRQUD� QLWULW� QLWUDW YH
V*03 G�]H\OHULQGH DUWÕú UDSRU HGLOPLúWLU�
0HODWRQLQ X\JXODPDVÕ� EX DUWÕúÕ JHUL oHYLUPLúWLU�
øQ YLWUR ELU oDOÕúPDGD GD� PHODWRQLQLQ� 126¶X
LQKLEH HGHUHN� 12¶XQ LQG�NOHGL÷L OLSLG
SHURNVLGDV\RQX |QOHGL÷L J|VWHULOPLúWLU���

3LQHDOHNWRPL \DSÕODQ VÕoDQODUGD� LQIDNW DODQÕ�
QRUPDO NRQWUROOHU LOH NDUúÕODúWÕUÕOGÕ÷ÕQGD� GDKD
\�NVHN RODUDN EXOXQPXú� PHODWRQLQ
X\JXODPDVÕ EXQX JHUL oHYLUPLúWLU��� %X
|]HOOL÷LQLQ� LVNHPL�UHSHUI�]\RQGDNL DQWLRNVLGDWLI
NDSDVLWHVL LOH LOLúNLOL RODELOHFH÷L G�ú�Q�OPHN�
WHGLU� øQVDQGD GD� VHUXP DQWLRNVLGDQ
NDSDVLWHVLQLQ� PHODWRQLQ G�]H\L LOH LOLúNLOL
ROGX÷X J|VWHULOPLúWLU��

J� 6HNV�HO ROJXQOXN YH �UHPH

0HODWRQLQ VDOÕQÕPÕQÕQ� �UHPH SHUIRUPDQVÕQÕ
HWNLOHGL÷L� oRN VD\ÕGD oDOÕúPD LOH J|VWHULOPLúWLU�
(N]RMHQ PHODWRQLQ� W�UH� \DúD� GR]D YH
X\JXODPD ]DPDQÕQD J|UH GH÷LúNHQOLN
J|VWHUPHNOH EHUDEHU� �UHPH\L PRGLIL\H HGHU�
%HOOL W�UOHUGH� DQWLJRQDGRWURSLN HWNL J|VWHULU�
*�QO�N NDUDQOÕNWD NDOPD VDDWOHUL GH÷LúWLNoH�
PHODWRQLQ VHNUHV\RQX GH÷LúLU� %X GXUXP�
PHYVLP LOH �UHPH VLVWHPL DUDVÕQGD ED÷ODQWÕ
RODELOHFH÷LQL G�ú�QG�UPHNWHGLU� gUQH÷LQ�
PHYVLPVHO �UHPH J|VWHUHQ ³KDPVWHU´ODUGD�
X]XQ G|QHP NDUDQOÕN� GDKD ID]OD PHODWRQLQ
VDOJÕODQPDVÕQGDQ GROD\Õ �UHPH\L LQKLEH HGHU�
HUNHNOHUGH WHVWLN�OHU UHJUHV\RQ� GLúLOHUGH
DQ|VWUXV PH\GDQD JHWLULU� øQVDQ PHYVLPVHO
�UHPH J|VWHUPHPHVLQH UD÷PHQ�
HSLGHPL\RORMLN oDOÕúPDODUGD� GH÷LúLN FR÷UDIL
DODQODUGD� JHEHOLN YH GR÷XP RUDQÕQÕQ
PHYVLPVHO GD÷ÕOÕP J|VWHUGL÷L EHOLUWLOPLúWLU�
.ÕúODUÕ X]XQ RODQ E|OJHOHUGH� KLSRWDODPR�
JRQDGDO VLVWHP DNWLYDV\RQX YH JHEHOLN \D]D
RUDQOD G�ú�NW�U� 3LQHDO EH]� SXEHUWH\L GH
HWNLOHU� 0HODWRQLQ VHYL\HVL G�úW�÷�QGH�
KLSRWDODPRJRQDGDO VLVWHP DNWLYH ROXU�
dRFXNOXN YH HUJHQOLN oD÷Õ ER\XQFD PHODWRQLQ
VHQWH]L JLGHUHN G�ú�ú J|VWHULU� +LSRWDODPLN
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DPRQHUHGH� VHUXP PHODWRQLQ NRQVDQWUDV\RQX
\�NVHN EXOXQPXúWXU� +Õ]OÕ YH V�UHNOL �X]XQ
V�UHOL LVH� HJ]HUVL]GH� VHUXP PHODWRQLQ
NRQVDQWUDV\RQX \�NVHOLU YH EX GD DPRQHUH\H
QHGHQ RODELOLU� 0HODWRQLQ� GHQH\ KD\YDQODUÕQGD�
JRQDGRWURSLQ VDOÕYHULFL KRUPRQ �*Q5+�
VDOÕQÕPÕQÕ LQKLEH HGHU� øQVDQGD EHQ]HU YHULOHU
KHQ�] WDP RODUDN D\GÕQODWÕOPDPÕúWÕU�� *HQo
NDGÕQODUD� � D\ ER\XQFD� ��� PJ RUDO
PHODWRQLQ YHULOGL÷LQGH� OXWHLQL]H HGLFL KRUPRQ
�/+� VDOÕQÕPÕQÕ YH RYXODV\RQX LQKLEH HWWL÷L�
SURMHVWLQ X\JXODPDVÕQÕQ EX HWNL\L DUWÕUGÕ÷Õ
J|VWHULOPLúWLU��� 2YHUOHULQ IRQNVL\RQODUÕ GLUHNW
RODUDN GD HWNLOH\HELOLU� *UDQ�OR]D K�FUH
PHPEUDQÕQGD PHODWRQLQ UHVHSW|UOHULQLQ YDUOÕ÷Õ
J|VWHULOPLúWLU���

gWH \DQGDQ� EHOLUOL ELU \DúWDQ LWLEDUHQ
PHODWRQLQ G�]H\LQGHNL FLGGL G�ú�ú�Q� LPP�Q
VLVWHPGH ROGX÷X JLEL� HQGRNULQ VLVWHPGH GH ELU
]D\ÕIODPD\D QHGHQ ROGX÷X YH EXQD ED÷OÕ
RODUDN� VHNV KRUPRQX �UHWLPLQGH D]DOPD
VRQXFX� VHNV�HO SHUIRUPDQVWD G�ú�ú YH
FLQVL\HW RUJDQODUÕQGD GHMHQHUDV\RQ JHOLúWL÷L
LGGLD HGLOPHNWHGLU��� )DUHOHUGH \DSÕODQ ELU
oDOÕúPDGD� PHODWRQLQ X\JXODQDQ IDUHOHULQ�
VHNV�HO LOJL YH SHUIRUPDQVODUÕQÕ� oRN GDKD JHQo
IDUHOHUH EHQ]HU úHNLOGH GHYDP HWWLUHELOGLNOHUL�
KHP HUNHN� KHP GH GLúL IDUHOHULQ FLQVL\HW
RUJDQODUÕQGD UHMHQHUDV\RQ J|]OHQGL÷L
ELOGLULOPLúWLU��

0HODWRQLQLQ HWNLOHUL YH\D G�]H\LQGHNL
YDU\DV\RQODU

<DúODQPD� RUDO G�ú�N WULSWRIDQ DOÕPÕ� NURQLN
X\NXVX]OXN� EDúD÷UÕVÕ� GHSUHV\RQ� NRURQHU
DUWHU KDVWDOÕ÷Õ� GLDEHWLN Q|URSDWL� SRUILULD�
URPDWRLG DUWULW YH VLUR] JLEL ELUoRN GXUXPGD
PHODWRQLQ G�]H\LQGH D]DOPD ROGX÷X
ELOGLULOPLúWLU� %XQXQ \DQÕVÕUD� β�EORN|UOHU�
NORQLGLQ� SURVWRJODQGLQ LQKLELW|UOHUL�
EHQ]RGLD]HSLQOHU� PXKWHPHOHQ DONRO YH
NDOVL\XP DQWDJRQLVWOHUL NXOODQÕOGÕ÷ÕQGD GD
PHODWRQLQ G�]H\LQLQ D]DOGÕ÷Õ UDSRU HGLOPLúWLU
%XQXQ DNVLQH� DPRQHUHOL \DGD DQRUHNVLD
QHUYR]DOÕ NDGÕQODUGD� WULVLNOLN DQWLGHSUHVDQ YH\D
0$2 LQKLELW|U� NXOODQDQODUGD� PHODWRQLQ
G�]H\OHULQGH DUWÕú RODELOHFH÷LQL ELOGLUHQ
oDOÕúPDODU PHYFXWWXU���

)DUNOÕ IL]\RSDWRORMLN GXUXPODUGD� PHODWRQLQLQ
HWNLOHUL GH IDUNOÕGÕU� +D\YDQODUGD� JRQRGDO

VWHURLGOHU PHODWRQLQ HWNLOHULQL PRG�OH HGHUOHU�
øQVDQGD GD EHQ]HU GDWDODU YDUGÕU� 0HODWRQLQ�
Y�FXW ÕVÕVÕQÕQ UHJ�ODV\RQXQX� JRQDGRWURSLQ YH
76+ VHNUHV\RQXQX YH PHQVWU�DO VLNOXVXQ
IROOLN�OHU ID]ÕQÕ HWNLOHU� 3RVWPHQDSR]DO NDGÕQGD�
PHODWRQLQ X\JXODPDVÕ� NRUWL]RO G�]H\LQL
\�NVHOWLU YH EX HWNL� |VWURMHQ LODYHVL LOH JHUL
G|QG�U�O�U� *RQRGDO VWHURLGOHULQ \DQÕVÕUD�
\DúODQPD GD� PHODWRQLQH RODQ EL\RORMLN FHYDEÕ
HWNLOHU� <DúOÕ KD\YDQODUGD� PHODWRQLQ
UHVHSW|UOHUL D]DOPÕúWÕU�� YH \DúOÕ NDGÕQODUGD�
PHODWRQLQ X\JXODPDVÕQÕQ Y�FXW ÕVÕVÕ �]HULQH
HWNLVL WXWDUVÕ] YH D]DOPÕú RODUDN L]OHQPHNWHGLU���

.XOODQÕPÕ YH <DQ 7HVLUOHUL

0HODWRQLQLQ� RUJDQL]PDGD SHNoRN ROD\ÕQ
UHJ�ODV\RQXQGD |QHPOL URO� ROGX÷X
G�ú�Q�OPHVLQH UD÷PHQ� SOD]PD G�]H\L� JHQo
ROGX÷XPX] G|QHPOHUGH GDKL� ROGXNoD G�ú�N
NRQVDQWUDV\RQODUGD EXOXQPDNWDGÕU� %X
QHGHQOH� oRN \�NVHN GR]ODUÕQ NXOODQÕOPDVÕQÕQ�
LODYH RODUDN |QHPOL ELU NDWNÕ VD÷OD\DELOHFH÷L
G�ú�Q�OPHPHNWHGLU�

gWH \DQGDQ� PHODWRQLQ G�]H\LQGHNL G�ú�ú� ��
\Dú FLYDUÕQGD EHOLUJLQ KDOH JHOGL÷LQGHQ�
\DúODQPD\Õ JHFLNWLUPHN DPDFÕ\OD PHODWRQLQ
NXOODQÕOPDVÕ SODQODQÕ\RUVD� HQ HUNHQ EDúODPD
\DúÕQÕQ� EX G|QHPOHUGH ROPDVÕ PDNXO
J|]�NPHNWHGLU� $QFDN� DLOH |\N�V�QGH� NDQVHU
\DGD NDUGL\RYDVN�OHU KDVWDOÕN |\N�V�
RODQODUGD� ��¶OX \DúODUÕQ VRQX \DGD ��¶OÕ
\DúODUÕQ EDúÕ |QHULOHELOLU� 'DKD LOHUL \DúODUGD
PHODWRQLQH EDúODPDN LoLQ LVH� KHUKDQJL ELU �VW
\Dú VÕQÕUÕ \RNWXU��

0HODWRQLQ� oRFXNODUD YHULOPHPHOLGLU� dRFXNOXN
G|QHPLQGH PHODWRQLQ G�]H\L HQ �VW QRNWDGD
ROGX÷X LoLQ� LODYH PHODWRQLQLQ ELU \DUDUÕ ROPDVÕ
EHNOHQPH]� dRFXNODUGD PHODWRQLQ NXOODQÕPÕQÕQ
QH JLEL \DQ WHVLUOHU ROXúWXUDELOHFH÷L GH
ELOLQPHPHNWHGLU� %X QHGHQGHQ GROD\Õ� HP]LUHQ
DQQHOHUGH YH JHEHOHUGH �PHODWRQLQ� V�WH YH
I|WDO GRODúÕPD UDKDWOÕNOD JHoHU� GH NXOODQÕO�
PDPDVÕ JHUHNLU� *HEHOL÷L GH HQJHOOH\HELOHFH�
÷LQGHQ� KDPLOH NDOPDN LVWH\HQ NDGÕQODUÕQ
NXOODQPDVÕ GD WDYVL\H HGLOPH]��

gWH \DQGDQ� SRVWPHQDSR]DO KRUPRQ�
UHSODVPDQ WHGDYLVL J|UHQ NDGÕQODUÕQ�
EHUDEHULQGH PHODWRQLQ NXOODQPDVÕQGD �HVWURMHQ
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YH PHODWRQLQ� JHQo NDGÕQODUGD� D\QÕ DQGD
EXOXQPDNWDGÕU� ELU VDNÕQFD \RNWXU�

2WRLPP�Q KDVWDOÕNODUGD� O|VHPL� OHQIRPD JLEL
LPP�Q VLVWHP NDQVHUOHULQGH� GLDEHWL� PDM|U
GHSUHV\RQX� KRUPRQDO GHQJHVL]OL÷L RODQODUGD�
PHODWRQLQ NXOODQPDNWDQ NDoÕQÕOPDVÕ \DGD EX
NRQXODUGD GHQH\LPOL ELU GRNWRUXQ |QHULVL
GR÷UXOWXVXQGD NXOODQÕOPDVÕ |QHULOPHNWHGLU�
.RUWL]RO� VLNORVSRULQ JLEL LPP�QV�SUHVLI LODoODU
\DGD DQWLGHSUHVDQODU� PHODWRQLQOH ]ÕW \|QO�
HWNLOHúHELOHFH÷L LoLQ� EHUDEHU NXOODQÕOPDODUÕ
VDNÕQFDOÕ RODELOLU��

0HODWRQLQ DOÕPÕ� EX PDGGHQLQ X\NX�X\DQÕNOÕN
VLNOXVXQXQ G�]HQOHQPHVLQGHNL URO� QHGHQL\OH�
NLúLOHULQ JHQHOGH NHQGLOHULQL oRN X\NXOX
KLVVHWPHOHULQH QHGHQ ROXU� %X QHGHQOH�
PXWODND� \DWPDGDQ |QFH DOÕQPDVÕ JHUHNLU�
$UDED V�UPH JLEL� X\DQÕNOÕN YH GLNNDW
JHUHNWLUHQ LúOHUL \DSPDGDQ |QFH LVH� PHODWRQLQ
DOPDNWDQ NDoÕQÕOPDOÕGÕU� 0HODWRQLQH ED÷OÕ ELU
LODo VHUVHPOL÷L J|]�NPHPHVLQH UD÷PHQ� ELU
X\NX PDKPXUOX÷X YH JHYúHPH GXUXPX
JHUoHNOHúLU��

0HODWRQLQLQ WRN NDUQÕQD DOÕQPDVÕ HWNLQOL÷LQGH
D]DOPD\D QHGHQ RODELOLU� %X QHGHQOH� KDILI ELU
\HPHNWHQ VRQUD \DGD Do NDUQÕQD DOÕQPDVÕ
WDYVL\H HGLOLU� $OÕQPDVÕ LoLQ HQ X\JXQ ROGX÷X
]DPDQ� NLúLOHU DUDVÕQGD ROGXNoD GH÷LúNHQOLN
J|VWHUPHVLQH UD÷PHQ� X\XNODPD EHOLUWLOHUL
\DNODúÕN �� GDN� LoLQGH RUWD\D oÕNDU YH
\DWPDGDQ ��� VDDW |QFH DOÕQPDVÕ
|QHULOPHNWHGLU��

6ÕoDQODUGD \DSÕODQ oDOÕúPDODUGD� PHODWRQLQLQ
/'�� G�]H\L J|VWHULOHPHPHVLQH UD÷PHQ� ED]Õ
WRNVLN EHOLUWLOHULQ ROGX÷XQX UDSRU HGLOPLúWLU
����� $QFDN� oR÷XQXQ LOHUL oDOÕúPDODUÕ
JHUHNWLUHQ GDWDODUD LKWL\DFÕ YDUGÕU� 0HODWRQLQLQ
VDGHFH JÕGD LODYHVL ROGX÷X YH EXQXQ ]DUDU
YHUPH\HFH÷LQL ELOGLUHQ ED]Õ RW|UOHU� X\NX
SUREOHPLQGH� \DQ WHVLU UDSRU HGLOPHGHQ� oRN
EDúDUÕOÕ YH HWNLOL ELU úHNLOGH NXOODQÕOGÕ÷ÕQÕ
VDYXQPDNWDGÕUODU� )'$ WDUDIÕQGDQ� ELU LODFÕQ
J�YHQLOLUOL÷LQL PHúUXODúWÕUPDN LoLQ NOLQLN
X\JXODPDODUGD NXOODQÕODQ VWDQGDUWODU�
PHODWRQLQ LoLQ WDWELN HGLOPHPLúWLU� %ÕÕ QHGHQOH�
úX DQD NDGDUNL NOLQLN ELOJLOHU� VLVWHPDWLN
ROPD\DQ J|]OHPOHUH GD\DQPDNWDGÕU� <�NVHN
GR]ODU� KD\YDQ YH LQVDQODUGD WRNVLN HWNLOHU
J|U�OPHNVL]LQ NXOODQÕOPÕú YH \LQH $%'¶GH \DQ

WHVLU J|U�OPHNVL]LQ� X]XQ V�UHOL �ELUNDo D\ YH\D
\ÕO� RODUDN X\JXODQPÕúWÕU��

0HODWRQLQ NXOODQÕPÕQD ED÷OÕ� JHQHOOLNOH� PLQ|U
\DQ WHVLUOHU J|]OHQLU� 6DEDKODUÕ KDOVL]OLN�
J�oV�]O�N JLEL EXOJXODU� QLVSHWHQ VÕNWÕU� %D]Õ
NLúLOHUGH� X\NX\D GDOPDNWD ]RUOXN YH NDEXV
J|UPH JLEL úLND\HWOHU RODELOLU� %XQODUÕQ GÕúÕQGD�
KDILI EDúD÷UÕVÕ� PLGH UDKDWVÕ]OÕNODUÕ� VHNV
J�F�QGH D]DOPD� GHSUHVLI UXK KDOL JLEL
úLND\HWOHU GH UDSRU HGLOPLúWLU� <DQ WHVLUOHULQ
oR÷XQOX÷X� X]XQ V�UHOL YH \�NVHN GR]
PHODWRQLQ DODQODUGD J|]OHQPHNWHGLU� � PJ
\DGD GDKD D] GR]GD PHODWRQLQ NXOODQDQODUGD�
\DQ WHVLUOHU \RN GHQHFHN NDGDU D]GÕU� .HVLOPH
VHPSWRPODUÕ VÕN J|U�OPH]� DQFDN� ED]Õ NLúLOHUGH
UHERXQG X\NXVX]OXN J|]OHQHELOLU� %X QHGHQOH�
PHODWRQLQ DOÕPÕ VRQODQGÕUÕODFDNVD� EXQXQ�
NDGHPHOL RODUDN ��� KDIWDGD \DSÕOPDVÕ WDYVL\H
HGLOLU��

%HNOHQWL YH <|QHOLPOHU

øQVDQGD PHODWRQLQLQ URO�� VRQ G|QHPOHUGH
JLGHUHN EHOLUOHQPH\H EDúODPÕúWÕU� 9�FXW ÕVÕVÕ YH
X\NX UHJ�ODV\RQXQGDNL DoÕN HWNLOHUL\OH ELUOLNWH�
SXEHUWH YH �UHPH VLVWHPL �]HULQGH GH HWNLQOL÷L
PXKWHPHO RODQ PHODWRQLQLQ� LQVDQ VLUNDGL\DQ
ULWPL LoLQ GH |QHPOL ROGX÷X RUWD\D
NRQXOPDNWDGÕU� -HW ODJ¶GH QRUPDO IL]\RORMLN ULWP
LoLQ ROXPOX HWNLOHULQLQ ROGX÷X� NOLQLN
oDOÕúPDODUGD� X\NX SUREOHPL RODQ úDKÕVODUGD�
X\NX V�UHVL YH NDOLWHVLQGH EDúDUÕ LOH NXOODQÕOGÕ÷Õ
ELOGLULOPLúWLU�� %XQXQ \DQÕQGD� GL÷HU |QHPOL
HWNLOHULQL J|VWHUHQ EXOJXODU GD DUWPDNWDGÕU�

0HODWRQLQ� EL\RORMLN GRNX YH VÕYÕODUD oRN KÕ]OÕ
SHQHWUH RODQ� SRWHQW ELU VHUEHVW UDGLNDO
\DNDOD\ÕFÕ DMDQGÕU YH \DúODQPD LOH GDKD GX\DUOÕ
ROXQDQ RNVLGDWLI KDVDUÕ D]DOWÕU� 8]XQ G|QHP
PHODWRQLQ LODYHVL LOH \DúODQPD SURVHVLQGH
\DYDúODPD UDSRU HGLOPLúWLU���

øPP�Q FHYDEÕ YH LQWHUO|NLQOHULQ DQWLW�PRUDO
DNWLYLWHOHULQL DUWÕUPDVÕ QHGHQL\OH��� VWDQGDUW
NDQVHU WHGDYLVLQGH YH LPP�Q \HWPH]OLN
WDEORODUÕQGD LODYH ELU NRPELQDV\RQ RODELOLU�

6DQWUDO VLQLU VLVWHPLQGH� |]HOOLNOH VHUEHVW
UDGLNDOOHU LOH LOLúNLOL ROGX÷X LOHUL V�U�OHQ
SDWRORMLOHUGH �$O]KHLPHU� 3DUNLQVRQ JLEL� YH
LVNHPL�UHSHUI�]\RQ KDVDUÕQÕQ |QOHQPHVLQGH
\DUDUOÕ HWNLOHULQLQ RODELOHFH÷L G�ú�Q�OPHNWHGLU�
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0LJUHQ JHOLúLPLQLQ SDWRMHQH]LQGH YH D÷UÕ
PRG�ODV\RQXQGD URO� RODELOHFH÷LQH GDLU
EXOJXODU GD PHYFXWWXU���

*DVWULN �OVHU LQVLGDQVÕQÕ YH GL\DUHGHNL
VHPSWRPODUÕ YH PXNR]DO OH]\RQX D]DOWWÕ÷Õ ELOGL�
ULOPLúWLU���

.DUGL\RYDVN�OHU VLVWHPOH LOJLOL RODUDN�
PHODWRQLQLQ� DUWHULDO WRQXVX UHJ�OH HWWL÷L
ELOGLULOPLúWLU��� %XQXQ \DQÕVÕUD� \DúODQPD LOH
NDOS KDVWDOÕNODUÕ LQVLGDQVÕQÕQ DUWPDVÕ YH
PHODWRQLQ G�]H\LQLQ D]DOPDVÕ ��� DQL NDUGLDN
|O�P LQVLGDQVÕQÕQ VDEDK VDDWODULQGH \�NVHOPHVL
YH EX VDDWOHUGH PHODWRQLQ VHYL\HVLQLQ DQODPOÕ
ELU úHNLOGH G�ú�N ROPDVÕ ��� NURQLN NDOS KDVWDOÕ÷Õ
RODQODUGD QRUPDO ELUH\OHUH J|UH PHODWRQLQ
VHYL\HVLQLQ G�ú�N EXOXQPDVÕ��� PHODWRQLQLQ
SODWHOHW DJUHJDV\RQXQX�� YH OLSLG
SHURNVLGDV\RQXQX� D]DOWPDVÕ� \�NVHN
NROHVWHURO� RODQ NLúLOHULQ VHUXP NROHVWHURO
G�]H\OHULQL G�ú�UPHVL �LOJLQo RODUDN� NROHVWHURO
G�]H\L QRUPDO RODQ NLúLOHUGH KHUKDQJL ELU HWNLVL
J|]OHQPHPLúWLU�� YH VSRQWDQ KLSHUWDQVLI
UDWODUGDNL NDQ EDVÕQFÕQÕ G�ú�U�S� ED]DO
VHPSDWLN WRQXVX LQKLEH HWPHVL �� JLEL EXOJXODU�
G�ú�N WRNVLVLWHOL EX HQGRMHQ PDGGHQLQ� LVNHPLN
NDOS KDVWDODUÕQÕQ |QOHQPHVL YH WHGDYLVLQGH�
E\SDVV� NRURQHU DUWHU VSD]PÕ� DQJLRSODVWL YH
WURPEROLWLN SURVHVOHU VRQUDVÕ JHOLúHQ
UHSHUI�]\RQ DULWPLOHULQLQ |QOHQPHVL JLEL
GXUXPODUGD NOLQLN RODUDN NXOODQÕODELOHFH÷LQL
G�ú�QG�UPHNWHGLU�

$\UÕFD� \DSÕODFDN \HQL oDOÕúPDODUÕQ� PHODWRQLQ
LoLQ� \HQL GL÷HU \|QHOLPOHUL GH RUWD\D oÕNDUWPDVÕ
NXYYHWOH PXKWHPHOGLU�

.$<1$./$5
�� .ODW] 5� *ROGPDQ 5� 6WRSSLQJ WKH FORFN� �QG (G� 1HZ

<RUN� %DQWDP %RRNV� ����� ������
�� /HUQHU $%� &DVH -'� 7DNDKDVKL <� /HH 7+� 0RUL :�

,VRODWLRQ RI PHODWRQLQ� WKH SLQHDO JODQG IDFWRU WKDW
OLJKWHQV PHODQRF\WHV� - $P &KHP 6RF ����� ��� �����

�� %U]H]LQVNL $� 0HFKDQLVPV RI GLVHDVH� 0HODWRQLQ LQ
KXPDQV� 1 (QJODQG - 0HG ����� ��� ���� �������

�� 6DFN 5/� /HZ\ $-� +XJKHV 5-� 8VH RI PHODWRQLQ IRU VOHHS
DQG FLUFDGLDQ UK\WKP GLVRUGHUV� $QQ 0HG ����� �� ����
�������

�� 5HLWHU 5-� 7KH PDPPDOLDQ SLQHDO JODQG� 6WUXFWXUH DQG
IXQFWLRQ� $P - $QDW ����� ���� ��������

�� 0DQHY +7� .KDUODPRY $� -RR -<� ,QFUHDVHG EUDLQ GDPDJH
DIWHU VWURNH RU H[FLWRWR[LF VHL]XUHV LQ PHODWRQLQ GHILFLHQW
UDWV� )$6(% ����� �� ����� ��������

�� :DOGKDXVHU )� 'LHW]HO 0� 'DLO\ DQG DQQXDO U\WKPV LQ
KXPDQ PHODWRQLQ VHFUHWLRQ� UROH LQ SXEHUW\ FRQWURO� $QQ 1
< $FDG 6FL ����� ���� �������

�� %HFNHU�$QGUH 0� :LHVHQEHUJ ,� 6FKDHUHQ�:LHPHUV 1� HW
DO� 3LQHDO JODQG KRUPRQH PHODWRQLQ ELQGV DQG DFWLYDWHV DQ
RUSKDQ RI WKH QXFOHDU UHFHSWRU VXSHUIDPLO\� - %LRO &KHP
����� ���� ��������

�� 5HLWHU 5-� 7DQ ';� .LP 6-� :HQER 4,� 0HODWRQLQ DV D
SKDUPDFRORJLFDO DJHQW DJDLQVW R[LGDWLYH GDPDJH WR OLSLGV
DQG '1$� 3URF :HVW 3KDUPDFRO 6RF ����� ��� �������

��� :XUWKPDQ 5-� =KGDQRYD ,� ,PSURYRPHQW RI VOHHS JXDOLW\
E\ PHODWRQLQ� /DQFHW ����� ���� �����

��� +DLPRZ ,� /DYLH 3� /DXGRQ 0� +HUHU 3� 9LJGHU &� =LVDSHO
1� 0HODWRQLQ UHSODFHPHQW WKHUDS\ RI HOGHUO\ LPVRPQLDFV�
6OHHS ����� ���� ������

��� =KGDQRYD ,� :XUWKPDQ 5-� /\QFK +-� HW DO� 6OHHS�LQGXFLQJ
HIIHFWV RI ORZ GRVHV RI PHODWRQLQ LQJHVWHG LQ WKH HYHQLQJ�
&OLQ 3KDUPDFRO 7KHU ����� ��� ������

��� $UHQGW -� $OGKRXV 0� 0DUNV 9� $OOHYLDWLRQ RI MHW ODJ E\
PHODWRQLQ� SUHOLPLQDU\ UHVXOWV RI FRQWUROOHG GRXEOH EOLQG
WULDO� %0- ����� ���� �����

��� 3HWULH .� 'DZVRQ $*� 7KRPSVRQ /� %URRN 5� $ GRXEOH�
EOLQG WULDO RI PHODWRQLQ DV D WUHDWPHQW IRU MHW ODJ LQ
LQWHUQDWLRQDO FDELQ FUHZ� %LRO 3V\FKLDWU\ ����� ��� �������

��� ���:RU]QLDN ')� 6WHZDUW *5� 0LOOHU�'DZQH\ -:� %ULHI
FRPPXQLJDWLRQ� $JH�UHODWHG VHQVLWLYLW\ WR NDLQDW
QHXURWR[LFLW\� ([S 1HXURO ����� ���� ������

��� $\KDQ .� $KPHW d� 0HODWRQLQ YH VDQWUDO VLQLU VLVWHPL�
7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ����� � ���� �������

��� *RORPEHN '$� 3HYHW 3� &DUGLQDOL '3� 0HODWRQLQ HIIHFWV RQ
EHKHYLRU� SRVVLEOH PHGLDWLRQ E\ WKH FHQWUDO *$%$HUJLF
V\VWHP� 1HXURVFL %LREHKDY 5HY ����� �� ���� �������

��� %XEHQLN *$� %ODVN '(� %UDZQ *0� 0DHVWURQL *-� 3DQJ 6)�
5HLWHU 5-� 9LQVZDQDWKDQ 0� =LVDSHO 1� 3URVSHFVW RI WKH
FOLQLFDO XWLOL]DWLRQ RI PHODWRQLQ� %LRO 6LJQDOV 5HFHSW �����
� ���� ��������

��� (EDGL 0� *DYLWUDSRQJ 3� 3KDQVXZDQ�3XMLWR 3� 1HOVRQ )�
5HLWHU 5-� 3LQHDO RSLRLG UHFHSWRUV DQG DQDOJHVLF DFWLRQ RI
PHODWRQLQ� - 3LQHDO 5HV ����� �� ���� ��������

��� 5HLWHU 5-� *XHUUHUR -0� *DUFLD --� &DVWURYLHMR '$�
5HDFWLYH R[\JHQ LQWHUPHGLDWHV PROHFXODU GDPDJH DQG
DJLQJ� 5HODWLRQ WR PHODWRQLQ� $QQ 1< $FDG 6FL ����� ����
�������

��� 3LHUSDROL :� 5HJHOVRQ :� 3LQHDO FRQWURO RI DJLQJ� (IIHFW RI
PHODWRQLQ DQG SLQHDO JUDIWLQJ RQ DJLQJ PLFH� 3URF 1DWO
$FDG 6FL 86$ ����� ��� ��������

��� /HQ] 63� ,]XL 6� %HQHGLNWVRQ +� +DUW '$� /LWKLXP FKORULGH
HQKDQFHV VXUYLYDO RI 1=%�: OXSXV PLFH� LQIOXHQFHV RI
PHODWRQLQ DQG WLPLQJ RI WUHDWPHQW� ,QW -
,PPXQRSKDUPDFRO ����� ��� �������

��� 2DNQLQ�%HQGHKDQ 6� $QLV <� 1ÕU ,� =LVDSHO 1� (IIHFW RI ORQJ
WHUP DGPLQLVWUDWLRQ RI PHODWRQLQ DQG D SXWDWLYH
DQWDJRQLVW RQ WKH DJLQJ UDW� 1HXURUHSRUW ����� �� ������

��� 7DPDUNLQ /� &RKHQ 0� 5RVHOOH '� 5HLFKHUW &� /LSSPDQ 0�
&KDEQHU %� 0HODWRQLQ LQKLELWLRQ DQG SLQHDOHFWRP\
HQKDQFHPHQW RI �����GHPHWK\OEHQ]�D�DQWKWDFHQH�
LQGXFHG PDPPDU\ WXPRUV LQ WKH UDW� &DQFHU 5HV �����
��� �������

��� %DUWVFK &� %DUWVFK +� )XFKV 8� /LSSHUW 7+� %HOOPDQ 2�
*XSWD '� 6WDJH GHSHQGHQW GHSUHVVLRQ RI PHODWRQLQ LQ
SDWLHQWV ZLWK SULPDU\ EUHDVW FDQFHU� FRUUHODWLRQ ZLWK
SURODFWLQ� WK\URLG VWLPXODWLQJ KRUPRQH DQG VWHURLG
UHFHSWRU� &DQFHU ����� ��� �������

��� %DUWVFK &� %DUWVFK +� 6FKPLGW $� ,OJ 6� %LFKOHU .+�
)OXFKWHU 6+� 0HODWRQLQ DQG ��VXOIDWR[\PHODWRQLQ FLUFDGLDQ
UK\WPV LQ VHUXP DQG XULQH RI SULPDU\ SURVWDWH FDQFHU
SDWLHQWV� HYLGHQFH IRU UHGXFHG SLQHDO DFWLYLW\ DQG
UHOHYDQFH RI XULQDU\ GHWHUPLQDWLRQV� &OLQ &KLP $FWD �����
���� �������

��� <LQJ 6:� 1LOHV /3� &URFNHU &� +XPDQ PDOLJQDQW
PHODQRPD FHOOV H[SUHVV KLJK�DIILQLW\ UHFHSWRU IRU
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��� PHODWRQLQ� DQWLSUROLIHUDWLI HIIHFWV RI PHODWRQLQ DQG ��
FKORURPHODWRQLQ� (XU - 3KDUPDFRO ����� ���� ������

��� /LVVRQL 3� 0HUHJDOOL 6� 1RVHWWR /� HW DO� ,QFUHDVHG VXUYLYDO
WLPH LQ EUDLQ JOLREODVWRPDV E\ D UDGLRQHXURHQGRFULQH
VWUDWHJ\ ZLWK UDGLRWKHUDS\ SOXV PHODWRQLQ FRPSHUHG WR
UDGLRWKHUDS\ DORQH� 2QFRORJ\ ����� ��� �����

��� /LVVRQL 3� 0HUHJDOOL 6� %DUQL 6� )ULJHULR )� $ UDQGRPL]HG
VWXG\ RI LPPXQRWKHUDS\ ZLWK ORZ�GRVH VXEFXWDQHXV
,QWHUOHXNLQ�� SOXV PHODWRQLQ YV� FKHPRWKHUDS\ ZLWK
&LVSODWLQ DQG (WRSRVLGH DV ILUVW�OLQH WKHUDS\ IRU DGYDQFHG
QRQ�VPDOO FHOO OXQJ FDQFHU� 7XPRUL ����� ��� ������

��� 0DHVWURQL *-� &RQWL $� 3LHUSDROL :� 5ROH RI WKH SLQHDO
JODQG LQ LPPXQLW\� 0HODWRQLQ HQKDQFHV WKH DQWLERG\
UHVSRQVH YLD DQ RSLDWHUJLN PHFKDQLVP� &OLQ ([S ,PPXQRO
����� �� ���� �������

��� .RQDNFKLHYD 5� 0LWHY <� $OPHLGD 2)� 3DWFKHY 9.� &KURQLF
PHODWRQLQ WUHDWPHQW FRXQWHUDFWV JOXFRFRUWLFRLG�LQGXFHG
GLVUHJXODWLRQ RI WKH K\SRWDODPLF�SLWXLWDU\�DGUHQDO D[LV LQ
WKH UDW� 1HXURHQGRFULQRO ����� �� ���� �������

��� 7DQ ';� 0DQFKHVWHU /&� 5HLWHU 5-� 4L :� .LP 6-� (O�
6RNNDU\ *+� ,VFKHPLD�UHSHUIXVLRQ�LQGXFHG DUUK\WKPLDV LQ
WKH LVRODWHG UDW KHDUW� 3UHYHQWLRQ E\ PHODWRQLQ� - 3LQ 5HV
����� ��� �������

��� /DVWUD '/� &DEH]D &$-� 0RQWLOOD 9� 0DUWÕQ 0-� 0HODWRQLQ
SURWHFWV DJDLQVW JDVWULF LVFKHPLD�UHSHUIXVLRQ LQMXU\ LQ
UDWV� - 3LQ 5HV ����� ��� ������

��� 6HZHU\QHN (� 5HLWHU 5-� 0HOFKÕRUUÕ '� 2UWÕ] **� /HZÕQVNL
$� 2[LGDWLYH GDPDJH LQ WKH OLYHU LQGXFHG E\ LVFKHPLD�
UHSHUIXVLRQ� SURWHFWLRQ E\ PHODWRQLQ�
+HSDWRJDVWURHQWHURORJ\ ����� ��� ��������

��� 'HO =DU 00� 0DUWÕQX]]R &� )DOFRQ &� &DUGÕQDOÕ '3�
&DUUHUDV /2� 9DFDV 0,� ,QKLELWLRQ RI KXPDQ SODWHOHW
DJJUHJDWLRQ DQG WURPER[DQH�%� SURGXFWLRQ E\ PHODWRQLQ�
HYLGHQFH IRU D GLXUQDO YDULDWLRQ� - &OLQ (QGRFULQRO �����
��� �������

��� 5HLWHU 5-� 2[LGDWÕYH GDPDJH LQ WKH FHQWUDO QHUYRXV
V\VWHP� 3URWHFWLRQ E\ PHODWRQLQ� 3URJ 1HXURELRO �����
��� �������

��� .LOLF (� g]GHPLU <*� %ROD\ +� .HOHúWLPXU +� 'DONDUD 7�
3LQHDOHFWRP\ DJJUDYDWHV DQG PHODWRQLQ DGPLQLVWUDWLRQ
DWWHQXDWHV EUDLQ GDPDJH LQ IRFDO LVFKHPLD� - &HUHE %ORRG
)ORZ 0HWDE ����� ��� �������

��� 9RRUGRXZ %&*� (XVHU 5� 9HUGRQN 5(5� HW DO� 0HODWRQLQ
DQG PHODWRQLQ SURJHVWLQ FRPELQDWLRQV DOWHU SLWXLWDU\�
RYDULDQ IXQFWLRQ LQ ZRPHQ DQG FDQ LQKLELW RYXODWLRQ� - &OLQ
(QGRFULQRO 0HWDE ����� ��� �������

��� :HEOH\ *(� /XFN 05� 0HODWRQLQ GLUHFWO\ VWLPXODWHV WKH
VHFUHWLRQ RI SURJHVWHURQH E\ KXPDQ DQG ERYLQH JUDQXORVD
FHHOV LQ YLWUR� - 5HSURG )HUWLO ����� ��� ������

��� &DJQDFFL $� 0HODWRQLQ LQ UHODWLRQ WR SK\VLRORJ\ LQ DGXOW
KXPDQV - 3LQ 5HV ����� ����������

��� /DLWLQHQ -7� 9LVZDQDWKDQ 0� 9DNNXUL 2� 6DDYHGUD-0�
'LIIHUHQWLDO UHJXODWLRQ RI WKH UDW PHODWRQLQ UHFHSWRUV�
6HOHFWLYH DJH DVVRFLDWHG GHFOLQH DQG ODFN RI PHODWRQLQ
LQGXFHG�FKDQJHV� (QGRFULQRO ����� ���� ��������

��� &DJQDFFL $� 6ROGDQL 5� <HQ 66&� +\SRWKHUPLF HIIHFW RI
PHODWRQLQ DQG QRFWXUQDO FRUH ERG\ WHPSHUDWXUH GHFOLQH
DUH UHGXFHG LQ DJHG ZRPHQ� / $SSO 3K\VLRO ����� ���
������

��� /DPEHUJ /� 0HODWRQLQ SRWHQWLDOO\ XVHIXO EXW VDIHW\�
HIILFDF\ UHPDLQ XQFHUWDLQ� -$0$ ����� ��� ����� �������

��� &DJQDFFL $� $QJLROXFFL 60� $UDQJLQR�(ORQJX *� 0HOLV *%�
,QIOXHQFH RI PHODWRQLQ DGPLQLVWUDWLRQ RQ WKH FLUFXODWLRQ RI
ZRPHQ� $P - 3K\VLRO ����� ���� ������

��� 5HLWHU 5-� 7KH DJLQJ SLQHDO DQG LWV SK\VLRORJLFDO
FRQVHTXHQFHV� %LR(VVD\V ����� ��� �������

��� 0XOOHU -(� /XGPHU 3/� :ÕOOÕFK 61� 7RIOHU *+� $\OPHU *�
.ODQJRV ,� 6WRQH 3+� &LUFDGLDQ YDULDWLRQ LQ WKH IUHTXHQF\
RI VXGGHQ FDUGLDF GHDWK� &LUFXODWLRQ ����� ���������

��� 0DUNWO :� %URJJHU 3� +HUROG 0� 0HODWRQLQ DQG FRURQDU\
KHDUW GLVHDVH� :LHQ &OLQ :RFKHQVFKULIW������ ���� ������

��� /DIODPPHU .� :X 6� )RXFDUW $/� &KDPSODLQ '-� ,PSDLUHG
EDVDO V\PSDWKHWLF WRQH DQG DOSKD�� DGUHQHUJLF UHVSRQVHV
LQ DVVRFDWLRQ ZLWK WKH K\SRWHQVLYH HIIHFW RI PHODWRQLQ LQ
VSRQWDQHRXVO\ K\SHUWHQVLYH UDWV� $P - +\SHUWHQV �����
��� �������
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