
7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL##9+5,=4<<<#

�7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL#

#
#

.(7$0ø1#9(#$1(67(=ø'(1#$<5,/0$#
5($.6ø<218#

dRFXNODUGD#SUHPHGLNDV\RQGD#NHWDPLQ#J�YHQOL#YH#HWNLOL#ELU#DMDQGÕU1#$QFDN#
ED]HQ# NHWDPLQ# NXOODQÕPÕ# LOH# ELUOLNWH# LVWHQPH\HQ# \DQ# HWNLOHU#
J|U�OHELOPHNWHGLU1# %X# \D]ÕGD# EHú# \DúÕQGD# NRQMHQLWDO# SLWR]# YDNDVÕQGD#
NHWDPLQ# SUHPHGLNDV\RQXQD# ED÷OÕ# RUWD\D# oÕNDQ# DQHVWH]LGHQ# D\ÕOPD#
UHDNVL\RQX#VXQXOPXúWXU1#
#
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#
.HWDPLQH# LV# FRQVLGHUHG# DV# D# VDIH# DQG# HIIHFWLYH# GUXJ# LQ# WKH#
SUHPHGLFDWLRQ# IRU# FKLOGUHQ1# +RZHYHU/# VRPHWLPHV# LW# LV# DVVRFLDWHG#ZLWK#
XQGHVLUDEOH#VLGH#HIIHFWV1#,Q#WKLV#SDUWLFXODU#FDVH/#ZH#UHSRUW#D#ILYH#\HDU#ROG#
FKLOG# ZLWK# FRQJHQLWDO# SLWRVLV# ZKR# GHYHORSHG# DQ# HPHUJHQFH# UHDFWLRQ#
UHODWHG#WR#NHWDPLQH#SUHPHGLFDWLRQ1#
#
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#
3HGLDWULN# \Dú# JUXEXQGD# SUHPHGLNDV\RQGDQ#
EHNOHGL÷LPL]/#oRFX÷XQ#DLOHGHQ#D\UÕOPD#DQÕQGD#
YH# DQHVWH]L# LQG�NVL\RQX# HVQDVÕQGD# ROXúDFDN#
DQNVL\HWH\L# D]DOWPDNWÕU1# %XQX# DPDoODUNHQ#
�]HULQGH#GXUXOPDVÕ#JHUHNHQ#HQ#|QHPOL#QRNWD#
LVH#ROJX#LoLQ#HQ#X\JXQ#SUHPHGLNDV\RQ#DMDQÕQÕQ#
VHoLOPHVLGLU1# .HWDPLQ/# IHQVLNOLGLQ# W�UHYL# ROXS#
DQHVWH]LN#|]HOOL÷LQL#10'$#UHVHSW|U#DQWRJRQLVWL#
RODUDN/# DQDOMH]LN# |]HOOL÷LQL# LVH# RSLDW# UHVHS0
W|UOHULQH#ED÷ODQDUDN#J|VWHULU1# ø\L#ELU#DPQH]LN#
YH# DQDOMH]LN# ROPDVÕQD# NDUúÕQ# LVWHQPH\HQ# \DQ#
HWNLOHUL# YDUGÕU1# g]HOOLNOH# DQWLNROLQHUMLN# VHPS0
WRPODUÕ/# SRVWDQHVWH]LN# GDYUDQÕú# GH÷LúLNOLNOHUL#
RODUDN# NOLQL÷H# \DQVÕ\DELOLU14# %X# \D]ÕGD# ELU# \ÕO#
DUD# LOH# LNL# NH]# RSHUDV\RQD# DOÕQDQ# YH# LNLQFL#
RSHUDV\RQGDQ# VRQUD# NHWDPLQH# ED÷OÕ# J|UPH#
KDO�VLQDV\RQODUÕ#RUWD\D#oÕNDQ#ROJX#VXQXOGX1##
#
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#
%Hú# \DúÕQGD# HUNHN/# NRQMHQLWDO# SLWR]# WDQÕVÕ# LOH#
KDVWDQHPL]H# EDúYXUGX1# $QDPQH]LQGH# DOOHUMLN#
EURQúLROLW#VHEHEL\OH#EDKDU#D\ODUÕQGD#VÕN#|NV�U�N#
DWDNODUÕ#PHYFXWWX1#+HUKDQJL#ELU#UXKVDO#ER]XNOXN#
VDSWDQPD\DQ#ROJXQXQ# IL]LN#PXD\HQH# YH#SUHR0
SHUDWLI# UXWLQ# LQFHOHPHOHUL#QRUPDO#RODUDN#GH÷HU0
OHQGLULOLS# LNL# D\UÕ# RSHUDV\RQ# SODQODQGÕ1# %LULQFL#
RSHUDV\RQGD# J|]# NDSD÷Õ# JHoLFL# RODUDN# DVNÕ\D#
DOÕQGÕ1#øNLQFLVLQGH#LVH#NDOÕFÕ#DVNÕ#NRQGX1#
#
,1#RSHUDV\RQ#
#
2SHUDV\RQGDQ#53#GDNLND#|QFH/#316#PJ2NJ#RUDO#
PLGD]RODP# YHULOHQ# ROJX# DLOHVLQGHQ# D\UÕODELOLU#
GXUXPD# JHOGL÷LQGH# RSHUDV\RQ# RGDVÕQD# DOÕQÕS#
(.*/# QRQLQYD]LY# NDQ# EDVÕQFÕ/# SHULIHULN# RNVLMHQ#
VDW�UDV\RQX# YH# Y�FXW# ÕVÕVÕ# PRQLW|UL]H# HGLOGL1#
3HULIHULN#GDPDU#\ROX#DoÕOGÕNWDQ# VRQUD# 6#PJ2NJ#
SURSRIRO#YH#NDV#JHYúHWLFL#RODUDN# 314#PJ2NJ# ø9#
YHNXURQ\XP# LOH#DQHVWH]L# LQG�NVL\RQX#VD÷ODQGÕ1#
øGDPHGH#(83#25/##(83#152#YH#(415#LVRIOXUDQ#
NXOODQÕOGÕ1#2SHUDV\RQ# 98#GDNLND#V�UG�1#&HUUDKL#
LúOHP#WDPDPODQGÕNWDQ#VRQUD#VSRQWDQ#VROXQXPX#
JHUL# G|QHQ# YH# HNVW�EH# HGLOHQ# ROJXGD# ODULQJR0
VSD]P#YH#EURQNRVSD]P#JHOLúWL#YH#SHULIHULN#RNVL0
MHQ# VDW�UDV\RQX# (:3¶LQ# DOWQD# G�úW�1# 6L\DQR]#
J|]OHQGL1#%XQXQ#�]HULQH#oHQH\L#|QH0\XNDUÕ#NDO0
GÕUÕS#EDúÕ#KDILI#DUND\D#oHNHUHN#PDVNH#\DUGÕPÕ0
\OD#(433#RNVLMHQ# LOH# YHQWLODV\RQ# \DSÕOGÕ1# øODYH#
RODUDN# ø9#PHWLOSUHGQL]RORQ# +5#PJ2NJ,# YH# OLGR0

NDLQ#+4#PJ2NJ,#YHULOGL1#.OLQL÷L#G�]HOHQ#ROJX#GHU0
OHQPH# RGDVÕQGD# J|]OHP# DOWÕQD# DOÕQGÕ1#
6WHZDUG¶ÕQ# SRVWDQHVWH]LN# VNRU# VLVWHPLQH# J|UH5#
9#SXDQOD#VHUYLVH#J|QGHULOGL1#6HUYLV#L]OHPLQGH#GH#
KHUKDQJL#ELU#SUREOHPOH#NDUúÕODúÕOPD\DQ#ROJX#ELU#
J�Q#VRQUD#WDEXUFX#HGLOGL1#
#
,,1#RSHUDV\RQ#
#
%LU# \ÕO# VRQUD# D\QÕ# J|]# NDSD÷ÕQD# NDOÕFÕ# DVNÕ#
NRQPDVÕ#JHUHNWL÷L# LoLQ#ROJX#WHNUDU#RSHUDV\RQD#
DOÕQGÕ1#7HNUDU#VSD]P#RODVÕOÕ÷Õ#QHGHQL\OH#SUHPH0
GLNDV\RQGD#6#PJ2NJ# ø0#NHWDPLQ#YHULOGL1#2OJX#
DLOHVLQGHQ# D\UÕODELOLU# GXUXPD# JHOGL÷LQGH# RSH0
UDV\RQ# RGDVÕQD# DOÕQÕS# (.*/# QRQLQYD]LY# NDQ#
EDVÕQFÕ/#SHULIHULN#RNVLMHQ#VDW�UDV\RQX#YH#Y�FXW#
ÕVÕVÕ# PRQLW|UL]H# HGLOGL1# 3HULIHULN# GDPDU# \ROX#
DoÕOGÕNWDQ# VRQUD# 6# PJ2NJ# SURSRIRO# YH# NDV#
JHYúHWLFL#RODUDN#314#PJ2NJ#ø9#YHNXURQ\XP# LOH#
DQHVWH]L# LQG�NVL\RQX# VD÷ODQGÕ1# øGDPHGH#(83#
25/# (83# 152# YH# (415# LVRIOXUDQ# NXOODQÕOGÕ1#
2SHUDV\RQ#453#GDNLND#V�UG�1#(NVW�EDV\RQ#YH#
GHUOHQPH# G|QHPLQGH# KHUKDQJL# ELU# SUREOHPOH#
NDUúÕODúÕOPDGÕ# YH# ROJX# SUREOHPVL]# RODUDN#
VHUYLVH# J|QGHULOGL1# 6HUYLVH# J|QGHULOGLNWHQ# 43#
GDNLND#VRQUD#oRFX÷XQ# LNL0�o#GDNLND#DUDOÕNODUOD#
oÕ÷OÕNODU# DWÕS/# �]HULQH# JHOHQ# \DUDWÕNODUGDQ#
NRUNXS# NDoPD\D# oDOÕúWÕ÷Õ# DLOHVL# WDUDIÕQGDQ#
VHUYLV# GRNWRUXQD# ELOGLULOGL1# $UDOÕNOÕ# RODUDN#
VDNLQOHúPHVLQH# UD÷PHQ# KDO�VLQDV\RQODUÕQ#
WHNUDUODGÕ÷Õ# WHVELW#HGLOLS#DQHVWH]L#E|O�P�QGHQ#
NRQV�OWDV\RQ# LVWHQGL1# +DVWD\Õ# GH÷HUOHQGLU0
GL÷LPL]GH# IL]LN# PXD\HQH# YH# ODERUDWXDU#
EXOJXODUÕ# QRUPDOGL1# .LúL# YH# \HU# RU\DQWDV\RQX#
ER]XOPXúWX1#*|UVHO#KDO�VLQDV\RQODUÕ#YDUGÕ1#%LU#
V�UH# EHNOH\LS# JHUHNLUVH# SVLNL\DWUL# NRQV�OWDV0
\RQX# LVWHQPHVLQH# NDUDU# YHULOGL1# %X# WDEOR# 63#
GDNLND#GHYDP#HWWL#YH#GDKD# VRQUD#X\NX\D#GD0
ODQ# ROJXGD# ELU# VDDW# VRQUD# KLoELU# VHPSWRPXQ#
NDOPDGÕ÷Õ#WHVELW#HGLOGL1##
#
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#
3UHPHGLNDV\RQGD# NHWDPLQ# # NXOODQÕODQ# # ROJX0
ODUGD#DQHVWH]LGHQ###oÕNÕú#UHDNVL\RQODUÕQÕQ#VÕNOÕ÷Õ#
(308#RODUDN#EHOLUWLOPLúWLU16#$QHVWH]LGHQ#D\ÕOPD#
G|QHPLQGH# RUWD\D# oÕNDQ# EX# WLS# LVWHQPH\HQ#
UXKVDO# UHDNVL\RQODUÕQ# LQVLGDQVÕ># \Dú/# FLQVL\HW/#
SVLNRORMLN# \DWNÕQOÕN/# ELUOLNWH# NXOODQÕODQ# GL÷HU#
PHGLNDV\RQODU# YH# LODFÕQ# GR]X# LOH# GH÷LúNHQOLN#
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J|VWHULU1#(UNHN#oRFXNODUGD#J|U�OPH#VÕNOÕ÷Õ#GDKD#
G�ú�NW�U61# 'XULHX[# YH# DUN1# WDUDIÕQGDQ/# NHWD0
PLQH#ED÷OÕ#RODUDN/#NRUWHNV#YH#KLSRNDPS�VWH#04#
UHVHSW|UOHULQFH# LOHWLOHQ# PXVNDULQLN# VLQ\DOOHULQ#
LQKLEH# HGLOGL÷L# YH# DQWLNROLQHUMLN# VHPSWRPODUÕQ#
ROXúWX÷X# ELOGLULOPLúWLU1# %XQODU# SRVWDQHVWH]LN#
GHOLU\XP/# EURQNRGLODWDV\RQ# YH# VHPSDWR0
PLPHWLN#DNWLYDV\RQ#RODUDN#EHOLUOHQPLúWLU14#
#
9DNDPÕ]GD# EX# DNXW# WDEOR\D# VHEHS# RODELOHFHN#
IDNW|U�Q#NHWDPLQ#RODUDN#G�ú�Q�OPHVLQLQ#VHEH0
EL/# NHWDPLQLQ# SVLNRPLPHWLN# HWNLVLQLQ# ROXúX# YH#
KHU# LNL#RSHUDV\RQ#DUDVÕQGD# WHN# IDUNÕQ#NHWDPLQ#
NXOODQÕPÕ#ROPDVÕ\GÕ1#
#
+DQQDOODK# YH# DUN17# 53# ROJXGD# SUHPHGLNDV0
\RQGD# 5# PJ2NJ# YHULOHQ# ø0# NHWDPLQH# ED÷OÕ#
DQHVWH]L# VRQUDVÕ# SVLNRPLPHWLN# SUREOHP#
VDSWDPDPÕúWÕU1#.HWDPLQLQ# LQWUDPXVNXOHU#NXOOD0
QÕPGD# EL\R\DUDUODQÕPÕ# (<6¶W�U# YH# \DUÕODQPD#
|PU�# 4;9# GDNLNDGÕU18# %L\R\DUDUODQÕPÕ# KÕ]OÕ# YH#
ID]OD# RODQ# DMDQODUÕQ# LQWUDPXVN�OHU# NXOODQÕPGD#
SUHPHGLNDV\RQ# GR]XQXQ# \�NVHN# WXWXOPDVÕ# LOH#
EX# WLS# UHDNVL\RQODUÕQ# VÕNOÕ÷ÕQÕQ# DUWWÕ÷Õ#
ELOLQPHNWHGLU19# 9DNDPÕ]GD# SUHPHGLNDV\RQ#
DMDQÕ# RODUDN# NHWDPLQLQ# \�NVHN# GR]GD#
NXOODQÕOPÕú# ROPDVÕ# RUWD\D# oÕNDQ# WDEOR\X#

DoÕNOD\DELOLU1# $\ÕOPD# G|QHPLQGH# J|U�OHQ# EX#
WDEORQXQ# |QOHQPHVLQGH# EHQ]RGLD]HSLQOHU#
NXOODQÕODELOLU1#
#
6RQXo# RODUDN/# NHWDPLQ# SUHPHGLNDV\RQGD#
J�YHQOH# NXOODQÕODQ#ELU#DQHVWH]LN#DMDQ#ROPDVÕQD#
UD÷PHQ# NÕVD# V�UHOL# YDNDODUGD# \�NVHN# GR]GD#
NXOODQÕOPDVÕ#SRVWRSHUDWLI#SVLNRPLPHWLN#GDYUDQÕú#
GH÷LúLNOL÷LQH#\RO#DoDELOLU1#$\UÕFD#EX#UHDNVL\RQODU#
GDKD# úLGGHWOL# YH# X]XQ# V�UHUHN# PRUELGLWH\H#
VHEHS#RODELOLU1#.HWDPLQLQ#SUHPHGLNDV\RQ#RODUDN#
NXOODQÕOGÕ÷Õ# YDNDODUGD# FHUUDKL# V�UH# NÕVD# LVH/#
GDKD# G�ú�N# GR]GD# X\JXODQPDVÕ# JHUHNWL÷L#
NDQDDWLQGH\L]1#
#
#
#
#
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#
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71# +DQDOODK#56/#3DWHO#5,=#/RZ#GRVH#LQWUDPXVFXODU#NHWDPLQH#IRU#DQHVWKHVLD#

SUHLQGXFWLRQ# LQ#\RXQJ# FKLOGUHQ#XQGHUJRLQJ#EULHI#RXWSDWLHQW#SURFHGXUH1#
$QHVWKHVLRORJ\#4<;<>:3=8<;09331#

81# (FNHQKRII# -(=# 5HODWLRQVKLS# RI# DQHVWKHVLD# WR# SRVWRSHUDWLYH# SHUVRQDOLW\#
FKDQJH#LQ#FKLOGUHQ1#$P#-#'LV#&KLOG#4<86>;9=8;:0<41#

91# :KLWH# 3)/# :D\# ://# 7UHYRQ# $-=# .HWDPLQH=# ,WV# SKDUPDFRORJ\# DQG#
WKHUDSHXWLF#XVHV1#$QHVWKHVLRORJ\#4<;5>89=44<0691#
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