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.URQLN �UWLNHU DOWÕ KDIWDGDQ GDKD X]XQ V�UH GHYDP HGHQ �UWLNDULHO SODNODUOD

NDUDNWHUL]H ELU KDVWDOÕNWÕU� .URQLN �UWLNHU WHGDYLVLQGH DQWLKLVWDPLQOHU YH

NRUWLNRVWHURLGOHU ID\GDOÕGÕU� IDNDW ED]HQ NODVLN WHGDYL PHWRGODUÕ HWNLOL

ROPD\DELOLU� %|\OH GLUHQoOL GXUXPODUGD PHWRWUHNVDW NXOODQÕOPDVÕ ELU

DOWHUQDWLI RODELOLU� %XUDGD NURQLN� GLUHQoOL �UWLNHUL RODQ YH PHWRWUHNVDW¶OD

WHGDYL HGLOHQ ELU ROJX VXQXODFDNWÕU�

$QDKWDU NHOLPHOHU� .URQLN �UWLNHU� WHGDYL� PHWRWUHNVDW

0HWKRWUH[DWH WUHDWPHQW LQ D SDWLHQW ZLWK FKURQLF XUWLFDULD

UHVLVWDQW WR FODVVLFDO WUHDWPHQW

&KURQLF XUWLFDULD LV D GLVHDVH FKDUDFWHUL]HG E\ XUWLFDULDO SODTXH ZKLFK
SHUVLVWV IRU DERXW VL[ ZHHNV� ,Q WKH WUHDWPHQW RI FKURQLF XUWLFDULD

DQWLKLVWDPLQHV DQG FRUWLFRVWHURLGV DUH XVHIXO EXW VRPHWLPHV FODVVLF

WUHDWPHQW PHWKRGV PD\ QRW EH HIIHFWLYH� ,Q WKLV FRQGLWLRQ PHWKRWUH[DWH

DGPLQLVWUDWLRQ FRXOG EH DQ DOWHUQDWLYH� ,Q WKLV FDVH UHSRUW� D SDWLHQW ZLWK

FKURQLF XUWLFDULD WUHDWHG ZLWK PHWKRWUH[DWH LV SUHVHQWHG�

.H\ ZRUGV� &KURQLF XUWLFDULD� WUHDWPHQW� PHWKRWUH[DWH

.URQLN �UWLNHU HQ D] DOWÕ KDIWD� JHQHOOLNOH GH GDKD X]XQ V�UH GHYDP HGHQ

YH\D WHNUDUOD\ÕFÕ RODELOHQ� �UWLNDULHO SODNODUOD NDUDNWHUL]H ELU KDVWDOÕNWÕU�

.URQLN �UWLNHUL EXOXQDQ KDVWDODUÕQ � �����¶ÕQGD DOWWD \DWDQ QHGHQ WHVSLW

HGLOHPH]� %X QHGHQOH WHGDYLGH VHPSWRPDWLN L\LOHúPH VD÷OD\DFDN LODoODU

NXOODQÕOÕU
�
� $QFDN ED]HQ NODVLN WHGDYL \|QWHPOHULQLQ WDPDPÕ GD KDVWDOÕN

EHOLUWLOHULQL NRQWURO HWPHN LoLQ \HWHUOL ROPD\DELOLU� %X GXUXP KHP KDVWD KHP

GH GRNWRU LoLQ VÕNÕQWÕOÕ ELU GXUXP ROXúWXUDELOLU� +DVWDOÕ÷ÕQ WHGDYL\H GLUHQoOL

ROGX÷X GXUXPODUGD GDSVRQ� DQWLPDODU\DOOHU� DQGURMHQOHU� NDOVL\XP NDQDO

EORN|UOHUL YH PHWRWUHNVDW NXOODQDELOHFHN DOWHUQDWLI WHGDYL PHWRGODUÕGÕU
���

�

%XUDGD oHúLWOL NODVLN WHGDYL \|QWHPOHUL NXOODQÕODQ YH EX \|QWHPOHUH GLUHQo

J|VWHUHQ YH PHWRWUHNVDW¶OD WHGDYL HGLOHQ ELU ROJX VXQXODFDNWÕU�

2/*8

2OJXPX] �� \DúÕQGD NDGÕQ KDVWD� \HGL \ÕOGÕU Y�FXGXQGD V�UHNOL RODUDN ROXúDQ

NDúÕQWÕ� NÕ]DUÕNOÕN YH NDEDUWÕODU úLND\HWOHUL QHGHQL\OH NOLQL÷LPL]H EDúYXUGX�

+DVWDQÕQ KLND\HVLQGHQ X]XQ V�UHGLU NURQLN �UWLNHU WDQÕVÕ\OD oHúLWOL
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NRPELQDV\RQODUGD DQWLKLVWDPLQOHU � HVNL YH \HQL

NXúDN�� RUDO NRUWLNRVWHURLGOHU� PDVW K�FUH

VWDELOL]DW|UOHUL YH +��UHVHSW|U EORN|UOHUL

NXOODQGÕ÷Õ� IDNDW WDWPLQ HGLFL ELU VRQXo DOPDGÕ÷Õ

|÷UHQLOGL� +DVWD SROLNOLQL÷LPL]H EDúYXUGX÷XQGD

ORUDWLGLQ �� PJ�J�Q YH IDPRWLGLQ ��PJ�J�Q

NXOODQPDNWD\GÕ� +DVWDQÕQ \DSÕODQ GHUPDWRORMLN

PXD\HQHVLQGH WHGDYL\H UD÷PHQ VDoOÕ GHUL� J|YGH

YH HNVWUHPLWHOHUGH �UWLNDULHO SODNODU L]OHQGL�

+DVWDQÕQ \DSÕODQ ODERUDWXYDU LQFHOHPHVLQGH WDP

NDQ VD\ÕPÕ� VHGLPDQWDV\RQ� DoOÕN NDQ úHNHUL�

$67� $/7� %81� NUHDWLQLQ� WLURLG IRQNVL\RQ

WHVWOHUL� $62� &53� 5)� KHSDWLW PDUNÕUODUÕ� WDP

LGUDU WHWNLNL� ER÷D] YH LGUDU N�OW�UOHUL� $1$� &�

HVWHUD] LQKLELW|U�� &+��� NUL\RJORE�OLQ QRUPDO

VÕQÕUODUGD\GÕ� *DLWDGD SDUD]LW VDSWDQPDGÕ�

/H]\RQGDQ DOÕQDQ EL\RSVLQLQ KLVWRSDWRORMLN

LQFHOHPHVLQGH GHUPDO |GHP YH SHULYDVN�OHU

OHQIRVLWLN LQILOWUDV\RQ YH VH\UHN HR]LQRILOL

PHYFXWWX�

+DVWD NOLQL÷H \DWÕUÕODUDN KLGURNVL]LQ �[�� PJ�J�Q

EDúODQÕOGÕ� �� J�QO�N WDNLS VRQXQGD KDVWDQÕQ

�UWLNDULHO SODNODUÕQÕQ GHYDP HWPHVL �]HULQH

WHGDYL\H �� PJ�J�Q SUHGQLVRORQ HNOHQGL YH RQDU

J�Q DUDODUOD �� PJ D]DOWÕODUDN ELU D\ VRQXQGD

SUHGQL]RORQ WHGDYLVL NHVLOGL� %LULQFL D\ÕQ VRQXQGD

L\LOHúPH J|]OHPOHQPHGL� +DVWDQÕQ NXOODQGÕ÷Õ W�P

LODoODU NHVLOHUHN GR[HSLQ �� PJ�J�Q EDúODQÕOGÕ�

'R[HSLQ WHGDYLVLQH EDúODQJÕoWD L\L \DQÕW YHUHQ

KDVWDGD WHGDYLVLQLQ G|UG�QF� KDIWDVÕQÕQ VRQXQGD

\HQLGHQ Q�NV J|U�OG�� %X WHGDYLOHUH UD÷PHQ

L\LOHúPH HOGH HGLOHPH\HQ KDVWD\D KDIWDGD � J�Q�

J�QGH LNL NH] ��� PJ PHWRWUHNVDW EDúODQGÕ�

0HWRWUHNVDW WHGDYLVLQLQ �� N�U�QGH KDVWDQÕQ W�P

OH]\RQODUÕ L\LOHúWL YH \HQL OH]\RQ J|U�OPHGL�

7HGDYL VÕUDVÕQGD PHWRWUHNVDW¶D DLW KHUKDQJL ELU

\DQ HWNL VDSWDQPDGÕ� +DVWD WHGDYL\H � D\ GHYDP

HWWL YH \HQL �UWLNDULHO OH]\RQODUÕQ JHOLúPHPHVL

�]HULQH WHGDYL NHVLOGL� 2OJXQXQ DOWÕ D\OÕN WDNLEL

VRQXFXQGD Q�NV L]OHQPHGL�
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hUWLNHULQ DOWÕ KDIWDGDQ GDKD X]XQ V�UPHVL NURQLN

RODUDN WDQÕPODQPÕúWÕU� %X ROJXODUÕQ � �����¶GD

QHGHQ WHVSLW HGLOHPH]�� +DVWDOÕ÷D QHGHQ RODQ

IDNW|U� EHOLUOHPHN LoLQ \DSÕODQ oRN GHWD\OÕ

ODERUDWXYDU LQFHOHPHOHUL oRN ]DPDQ JHUHNWLULU�

SDKDOÕGÕU YH QHGHQH \|QHOLN WHGDYLOHUOH EDúDUÕ

úDQVÕ G�ú�NW�U� g]HO LQFHOHPHOHU� KDVWDQÕQ

|\N�V�QGHQ HOGH HGLOHQ LS XoODUÕ YH PXD\HQHGH

HOGH HGLOHQ EXOJXODUD \|QHOLN RODUDN \DSÕOPDOÕGÕU�

<LQH GH JHQLú VHULOHUGH \DSÕODQ GHWD\OÕ

DUDúWÕUPDODUD UD÷PHQ ���¶GHQ GDKD D] RUDQGD

KDVWDOÕ÷ÕQ QHGHQL EHOLUOHQHELOLU�� (WNHQ IDNW|UOHULQ

JHUHN VDSWDQPDVÕQÕQ� JHUHNVH HOLPLQH

HGLOPHVLQLQ J�oO�÷� QHGHQL\OH NURQLN �UWLNHUGHNL

WHGDYL SURJUDPODUÕ� VHPSWRPDWLN G�]HOPH\L

VD÷OD\DFDN WHGELUOHU DOPD\Õ JHUHNWLULU� $QFDN

KDVWDOÕ÷ÕQ ROXúXP PHNDQL]PDVÕ� ,J( ED÷ÕPOÕ� IL]LN

QHGHQOHU� PDVW K�FUHOHULQGHQ GLUHNW KLVWDPLQ

VDOÕQÕPÕ� LQWROHUDQV UHDNVL\RQX JLEL� oRN oHúLWOL

ROPDVÕ QHGHQL\OH WHGDYLGH NXOODQÕODQ LODoODUÕQ

HWNLQOLNOHUL IDUNOÕ RODELOLU� hUWLNHU WHGDYLVLQGH

NODVLN RODUDN NXOODQÕODQ YH VÕUDVÕ\OD WHUFLK HGLOHQ
LODoODU� +� DQWLKLVWDPLQ �QRQVHGDWLI� NODVLN�� +�

DQWLKLVWDPLQ NRPELQDV\RQODUÕ �NODVLN�QRQVHGDWLI�

� GRNVHSLQ �\DOQÕ] YH\D ELU +� DQWLKLVWDPLQOH

NRPELQH�� +��+� DQWLKLVWDPLQ NRPELQDV\RQX�

RUDO NRUWLNRVWHURLGOHU YH GL÷HUOHUL úHNOLQGHGLU��

%XQODUD HN RODUDN �UWLNHU WHGDYLVLQGH GDSVRQ�

DQGURMHQOHU� NDOVL\XP NDQDO EORN|UOHUL�

DQWLPDODU\DOOHU� DOWÕQ YH PHWRWUHNVDW GD

NXOODQÕOPDNWDGÕU
���

��:HLQHU� VHEHEL ELOLQPH\HQ YH

NRUWLNRVWHURLGOHUH FHYDS YHUPH\HQ �� \ÕOOÕN

�UWLNHUOL ELU ROJXGD KDIWDGD � J�Q� �[��� PJ�J�Q

PHWRWUHNVDW NXOODQÕPÕ LOH WHGDYLGHQ �o J�Q

VRQUD W�P OH]\RQODUÕQ ND\EROGX÷XQX

ELOGLUPHNWHGLU
�
��2OJXPX]GD GD GDKD |QFH NURQLN

�UWLNHU WHGDYLVLQGH NODVLN RODUDN NXOODQÕODQ LODoODU

NXOODQÕOPÕú YH \HWHUOL VRQXo DOÕQDPDPÕúWÕU�

0HWRWUHNVDW WHGDYLVLQH EDúODQGÕNWDQ VRQUD

OH]\RQODU L\LOHúPLú YH LODo NHVLOGLNWHQ VRQUDNL DOWÕ

D\OÕN WDNLS VRQXFXQGD UHN�UUHQV J|U�OPHPLúWLU�

0HWRWUHNVDWÕQ NURQLN �UWLNHUGHNL HWNL

PHNDQL]PDVÕ ELOLQPHPHNOH ELUOLNWH ED]RILOOHUGHQ

�PDVW K�FUHOHUL "� KLVWDPLQ VDOÕQÕPÕQÕ LQKLEH

HWWL÷L G�ú�Q�OPHNWHGLU
�
� %X NRQX\X D\GÕQODWPDN

LoLQ GDKD LOHUL oDOÕúPDODUD LKWL\Do YDUGÕU�

6RQXo RODUDN� NODVLN WHGDYLOHUH FHYDS YHUPH\HQ

GLUHQoOL NURQLN �UWLNHUOL ROJXODUGD PHWRWUHNVDW

WHGDYLVLQLQ DOWHUQDWLI ELU WHGDYL SURWRNRO�

RODELOHFH÷L NDQÕVÕQGD\Õ]�
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