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1D]RIDUHQJHDO# DQMLRILEURPD# KHPHQ# GDLPD# DGROHVDQ# HUNHNOHUGH# JHOLúHQ#
YH#oRN#YDVN�OHU#RODQ# L\L#KX\OX#ELU#W�P|UG�U1#&HUUDKL#WHGDYLVLQGH#VÕNOÕNOD#
HNVWHUQDO# \DNODúÕPODU# NXOODQÕOÕU1# (NVWHUQDO# \DNODúÕPODU# ELUoRN# VHNHOOHUH#
QHGHQ# RODELOLU1# %X# PDNDOHGH# ELULQH# SUHRSHUDWLI# HPEROL]DV\RQ# \DSÕODQ#
WUDQVQD]DO#HQGRVNRSLN#\ROOD# FHUUDKL#HNVWLUSDV\RQ#X\JXODGÕ÷ÕPÕ]# LNL#ROJX#
J�QFHO# OLWHUDW�U�Q# ÕúÕ÷ÕQGD# WDUWÕúÕOGÕ1# %X# LNL# ROJX# X\JXQ# OH]\RQODUGD#
HQGRVNRSLN#JLULúLPLQ#JHoHUOLOL÷LQL#RUWD\D#NR\DQ#ELU#VRQXo#YHUGL1#

#
$QDKWDU# NHOLPHOHU=# 1D]RIDUHQJHDO# DQMLRILEURP/# HQGRVNRSL/# FHUUDKL/#
HPEROL]DV\RQ#

#
#
#
#

7UDQVQDVDO# HQGRVFRSLF# H[WLUSDWLRQ# IRU# QDVRSKDU\QJHDO#
DQJLRILEURPDV#
#
1DVRSKDU\QJHDO# DQJLRILEURPD# +1$,# LV# D# KLJKO\# YDVFXODU# EHQLJQ# WXPRU#
WKDW#RFFXUV#H[FOXVLYHO\#LQ#DGROHVFHQW#PDOHV1#&XUUHQW#VXUJLFDO#DSSURDFKHV#
WR# 1$# DUH# SUHGRPLQDQWO\# H[WHUQDO/# DQG# PD\# OHDG# WR# D# QXPEHU# RI#
VHTXHODH1#:H#UHSRUW#RXU#H[SHULHQFH#ZLWK#WZR#FDVHV#RI#1$#RSHUDWHG#RQ#
YLD#HQGRVFRSLF#DSSURDFK#DQG#GLVFXVV#WKH# LQGLFDWLRQV#IRU#WKH#HQGRVFRSLF#
H[WLUSDWLRQ# DQG# SUHRSHUDWLYH# HPEROL]DWLRQ# LQ# WKH# OLJKW# RI# WKH# FXUUHQW#
OLWHUDWXUH1# 7KHVH# WZR# FDVHV# KDYH# YDOLGDWHG# HQGRVFRSLF# DSSURDFK# IRU#
DSSURSULDWH#OHVLRQV1#

#
.H\# ZRUGV=# 1DVRSKDU\QJHDO# DQJLRILEURPD/# HQGRVFRS\/# VXUJHU\/#
HPEROL]DWLRQ#
#

'U12UKDQ#g=785$1#-#
'U1'DYXW#$.7$ù#-##
'U1<DúDU#d2..(6(5#-##
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'U17DPHU#%$<6$/#--#
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'U1#2UKDQ#g]WXUDQ#
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7HO=#755#6743993#2#7935#
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(0SRVWD=#
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1D]RIDUHQJHDO# DQMLRILEURP# +1$,# WLSLN# RODUDN#
DGROHVDQ# oD÷GDNL# HUNHNOHUGH# J|U�OHQ/# VIHQR0
SDODWLQ# IRUDPHQ#FLYDUÕQGDQ#EDúOD\DUDN#JHOLúHQ/#
KLVWRORMLN#RODUDN# L\L#KX\OX/#NDSV�OV�]# IDNDW# LOHUL#
GHUHFHGH#YDVN�OHU#RODELOHQ#ELU#W�P|UG�U1#/RNDO#
RODUDN#LQYD]LY#ROXS#WDP#RODUDN#oÕNDUÕOPDGÕ÷ÕQGD#
UHN�UUHQV#H÷LOLPL#J|VWHULU14#
#
1$¶XQ# WHPHO# WHGDYLVL# FHUUDKL# UH]HNVL\RQGXU1#
7UDQVQD]DO# HQGRVNRSLN/# WUDQVSDODWDO/# PHGLDO#
PDNVLOOHNWRPL/# IDVLDO# GHJORYLQJ/# IDVLDO# WUDQVOR0
NDV\RQ# YH# LQIUDWHPSRUDO# IRVVD# \DNODúÕPODUÕ#
FHUUDKL# WHGDYL# LoLQ# |QHULOHQ# WHNQLNOHUGLU15# 6RQ#
\ÕOODUGD# PLQLPDO# LQYD]LY# FHUUDKL# WHNQLNOHU#
SRS�ODULWH# ND]DQDUDN# JLGHUHN# DUWDQ# RUDQGD#
NXOODQÕOPDNWDGÕU1#(QGRVNRSLN#\DNODúÕP/#1$¶ODUÕQ#
WDQÕVÕQGD/# FHUUDKL# WHGDYLVLQGH# YH# SRVWRSHUDWLI#
UH]LG�#WDNLELQGH#E�\�N#NROD\OÕN#VD÷ODPDNWDGÕU16#
dRN# YDVN�OHU# RODQ# EX# W�P|U�Q# SUHRSHUDWLI#
HPEROL]DV\RQ# \DSÕOPDVÕ\OD# FHUUDKLVLQLQ# NROD\0
ODúWÕ÷Õ# LGGLD# HGLOPHNWHGLU17#%X#PDNDOHGH#ELULQH#
HPEROL]DV\RQ# X\JXODGÕ÷ÕPÕ]# YH# KHU# LNLVLQL# GH#
HQGRVNRSLN#\ROOD# oÕNDUGÕ÷ÕPÕ]# LNL#1$#ROJXPX]X#
VXQX\RUX]1#
#
2/*8#4#
#
%XUXQ# WÕNDQÕNOÕ÷Õ# YH# ]DPDQ# ]DPDQ# EXUXQ#
NDQDPDVÕ#\DNÕQPDVÕ# LOH#EDúYXUDQ# 54#\DúÕQGDNL#
HUNHN# KDVWD/# 8# \ÕO# |QFH# D\QÕ# úLND\HWOHUOH#
EDúYXUGX÷X# EDúND# ELU# VD÷OÕN# NXUXPXQGD# DGÕQÕ#
ELOPHGL÷L# ELU# DPHOL\DW# JHoLUPLú1# +DVWDQÕQ#
DQWHULRU# ULQRVNRSLN#PXD\HQHVLQGH# ³6´#úHNOLQGH#
VHSWDO# GHYLDV\RQ/# HQGRVNRSLN# PXD\HQHVLQGH#
LVH# QD]RIDULQNVWH# NRDQDODUD# \DNÕQ# ELU# E|OJHGH#
VD÷OÕNOÕ# ELU# PXNR]D# LOH# |UW�O�# 518[5[618# FP##
NLWOH# VDSWDQGÕ1#+DVWDQÕQ# HSLVWDNVLV# \DNÕQPDODUÕ#
GLNNDWH# DOÕQDUDN# NLWOHGHQ# EL\RSVL# DOÕQPDGÕ1#
.RQWUDVWOÕ# SDUDQD]DO# VLQ�V# YH# QD]RIDUHQNV#
ELOJLVD\DUOÕ# WRPRJUDIL# +%7,¶VLQGH># VIHQRLG# VLQ�V#
|Q0DOW# GXYDUÕQÕ# GHVWU�NWH# HGHUHN# NÕVPHQ#
VIHQRLG# VLQ�V�# YH# QD]RIDUHQNVL# GROGXUDQ# YH#
RUWD# GHUHFHGH# NRQWUDVW# WXWDQ# \XPXúDN# GRNX#
NLWOHVL#L]OHQGL#+5HVLP#4,1#
#
8\JXQ#ELU#|Q#KD]ÕUOÕN#VRQUDVÕ#JHQHO#DQHVWH]L# LOH#
WUDQVQD]DO0WUDQVRUDO# \ROODUOD# YH# 3R# YH# 63R#
HQGRVNRSODU/# RUDN# EÕoDN/# 7DNDKDVKL#PDNDVODU/#
)UHH# HOHYDW|U# YH# %ORPNH# IRUVHSVL# \DUGÕPÕ# LOH#
oHYUH# GRNXODUGDQ# HOHYH# HGLOHUHN# NLWOH# oÕNDUÕOGÕ1#
.DQDPDODU# DVSLUDW|U0NRWHU# YH\D# VXUJLFHO#

NXOODQÕODUDN#NRQWURO#DOWÕQD#DOÕQGÕ1#7RSODP#653#PO#
NDGDU#NDQDPD#ROGX÷X# LoLQ#NDQ# WUDQVI�]\RQXQD#
JHUHN# ROPDGÕ1# $QWHULRU# YH# SRVWHULRU# WDPSRQ#
NRQXODUDN# DPHOL\DW# WDPDPODQGÕ1#+LVWRSDWRORMLN#
LQFHOHPH#ILEU|]#NRPSRQHQW#KDNLPL\HWL#J|VWHUHQ#
DQMLRILEURP# RODUDN# VRQXoODQGÕ1# 3RVWRSHUDWLI# 49#
D\#V�UHQ#WDNLS#VÕUDVÕQGD#UHN�UUHQV#VDSWDQPDGÕ1#
#
2/*8#5#
#
6DGHFH# VRO# EXUXQ# WÕNDQÕNOÕ÷Õ# úLND\HWL\OH#
EDúYXUDQ# 4:# \DúÕQGDNL# HUNHN# KDVWDQÕQ# \DSÕODQ#
DQWHULRU# ULQRVNRSLN# PXD\HQHVLQGH# QD]DO#
VHSWXPXQ# LOHUL# GHUHFHGH# VROD# GHYL\H# ROGX÷X#
J|U�OG�1# %DúDUÕOÕ# ELU# QD]DO# VHSWXP# FHUUDKLVLQH#
UD÷PHQ#KDVWDGD#EXUQXQ#VRO#WDUDIÕQGD#WÕNDQÕNOÕN#
úLND\HWL# GHYDP# HWWL1# <DSÕODQ# HQGRVNRSLN#
PXD\HQH# YH# %7005# LQFHOHPHVLQGH# 5[518[618#
FP#ER\XWODUÕQGD#SRVWHULRU#QD]DO#NDYLWH/#NRDQD/#
QD]RIDUHQNVLQ# |Q# \DUÕVÕ# YH# VIHQRLG# VLQ�V�Q#
WDEDQÕQÕ# HURGH# HGHUHN# VIHQRLG# VLQ�V�# NÕVPHQ#
LúJDO#HGHQ#NLWOH#WHVSLW#HGLOGL#+5HVLP#5#YH#6,1#
#
$VSLUDW|U#XFX# LOH#\DSÕODQ#SDOSDV\RQ# LOH#NROD\FD#
NDQD\DQ# EX# NLWOHQLQ# GLMLWDO# VXEVWUDNVL\RQ#
DQMLRJUDIL# LOH#\DSÕODQ# LQFHOHPHVLQGH#VRO# LQWHUQDO#
PDNVLOODU# DUWHUGHQ# EHVOHQGL÷L# WHVSLW# HGLOGL1# %X#
DUWHU# D\QÕ# VHDQVWD# *HOIRDP# SDUoDFÕNODUÕ#
+8SMRKQ/# .DODPD]RR/# 0,,# LOH# HPEROL]H# HGLOGL1#
7�P|U#ER\XWXQXQ# VÕQÕUOÕ#ROPDVÕ# YH#SUHRSHUDWLI#
HPEROL]DV\RQ# \DSÕOPDVÕQÕQ# VD÷ODGÕ÷Õ# J�YHQOH#
HPEROL]DV\RQGDQ# 48053# VDDW# VRQUD# WUDQVQD]DO#
HQGRVNRSLN# JLULúLP# SODQODQGÕ1# *HQHO# DQHVWH]L#
X\JXODQDUDN# EXUXQD# GHNRQMHVWDQ# HPGLULOPLú#
SDPXN# úHULWOHU# NRQXS# QD]DO# SDVDM#

#
#
5HVLP#41#%LULQFL#ROJXGD#VIHQRLG#VLQ�V#|Q0DOW#GXYDUÕQÕ#
GHVWU�NWH#HGHUHN#NÕVPHQ#VIHQRLG#VLQ�V�#YH#QD]RIDUHQNVL#
GROGXUDQ#YH#RUWD#GHUHFHGH#NRQWUDVW#WXWDQ#\XPXúDN#GRNX#
NLWOHVLQLQ#NRURQDO#SODQGD#%7#J|U�Q�P�1#



1D]RIDUHQJHDO#DQMLRILEURPODUGD#WUDQVQD]DO#HQGRVNRSLN#HNVWLUSDV\RQ#
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JHQLúOHWLOPH\H# oDOÕúÕOGÕ1# 'DYLV00H\HU# D÷Õ]#
DoDFD÷Õ# \HUOHúWLULOGLNWHQ# VRQUD# ELU# QHODWRQ#
VRQGD#LOH#YHOXP###WUDNVL\RQX#\DSÕOGÕ1#3R#YH##63R###
QD]DO# # HQGRVNRS# ODU/# RUDN# EÕoDN# YH# )UHHU#
HOHYDW|U# \DUGÕPÕ\OD# 1$# NLWOHVL# RULMLQ# DOGÕ÷Õ#
VIHQRSDODWLQ# IRUDPHQ# E|OJHVLQGHQ# VHUEHVWOHú0
WLULOLUNHQ/#DVLVWDQ# WDUDIÕQGDQ#D÷Õ]#\ROX\OD# VRNX0
ODQ#%ORPNH#IRUVHSVL#LOH#W�P|U#VÕNÕFD#NDYUDQDUDN#
RUDO# NDYLWH\H# GR÷UX# oHNLOGL1# 7�P|U# HNVWLUSDV0
\RQXQX# WDNLEHQ# VIHQRSDODWLQ# DUWHUGHQ# JHOHQ#
FÕOÕ]# ELU# NDQDPD# DVSLUDW|U0NRWHU# NXOODQÕODUDN#
GXUGXUXOGX1# 7RSODP# NDQ# ND\EÕ# 68# PO# NDGDU#
ROGX1# %DORQX# VR÷XN# VX\OD# úLúLULOHQ# ELU# )ROH\#
VRQGD# QD]RIDUHQNV# E|OJHVLQGH# ELUNDo# VDDW#
WXWXOGXNWDQ# VRQUD# oHNLOGL1#+DVWDQÕQ# 53# D\# ER0
\XQFD#\DSÕODQ#WDNLSOHULQGH#UHN�UUHQV#JHOLúPHGL1#
#

7$57,ù0$#
#
1$¶OX# KDVWDODU# WLSLN# RODUDN# D÷UÕVÕ]/# WHN# WDUDIOÕ#
EXUXQ#WÕNDQÕNOÕ÷Õ#YH#UHN�UUHQ#HSLVWDNVLV#úLND\HW0
OHUL\OH# EDúYXUXU15# 1D]DO# REVWU�NVL\RQ# HQ# VÕN#
+(;:,# UDVWODQDQ># HSLVWDNVLV# LVH# LNLQFL# VÕNOÕNWD#
UDVWODQDQ#EDúODQJÕo#VHPSWRPODUÕGÕU1#1$#GRNXVX#
LoLQGHNL#GDPDUODUÕQ#G�]# NDVGDQ# \RNVXQ#ROPDVÕ#
NDQDPDODUÕ# KDVWD# LoLQ# ULVNOL# KDOH# VRNDELOLU1# %X#
QHGHQOH# PLQLPDO# PDQLSXODV\RQ# VRQXFXQGD#
PDVLI# NDQDPDODU# PH\GDQD# JHOHELOLU1# %XUXQ#
ERúOX÷XQD/#VLQ�VOHUH/#RUELWD\D#YH#NDID#WDEDQÕQD#
\D\ÕOÕP# VRQXFXQGD# DUWDQ# VHPSWRPODUD# \RO#
DoDU18# øNLQFL# ROJXPX]XQ# DQDPQH]LQGH# HSLV0
WDNVLV#ROPDPDVÕ/#QD]DO#VHSWDO#FHUUDKL#VÕUDVÕQGD#
NLWOHQLQ#IDUNHGLOPHPLú#YH#úLGGHWOL#ELU#NDQDPD#LOH#
NDUúÕODúÕOPDPÕú# ROPDVÕ# GDKD# HUNHQ# WDQÕ# NRQXO0
PDVÕQÕ#HQJHOOHPLúWLU1#
#
1$¶OX# KDVWDODUGD# VHPSWRPODU/# \Dú# YH# FLQVL\HW#
GXUXPX/#NDUDNWHULVWLN#%7#YH#05#J|U�QW�OHUL\OH#
ELUOHúWLULOGL÷LQGH# EL\RSVL\H# JHUHNVLQLP# GX\PD0
GDQ# WDQÕ# NRQXODELOLU19# (÷HU# W�P|U# DWLSLN# J|U�0
Q�PGH\VH# YH\D# KDVWDQÕQ# DQDPQH]L# ROD÷DQGÕúÕ#
LVH# W�P|U# UH]HNVL\RQXQGDQ# |QFH# EL\RSVL#
DOÕQPDVÕ#G�ú�Q�OHELOLU1:#%L\RSVL#PXWODND#DPHOL0
\DWKDQH#úDUWODUÕQGD#\DSÕOPDOÕGÕU1#)LEU|]#GLVSOD]L/#
OHQIRHSLWHO\RPD# YH# UDEGRP\RVDUNR0PD# D\ÕUÕFÕ#
WDQÕGD#KHVDED#NDWÕOPDOÕGÕU18#
#
&HUUDKL# WHGDYLQLQ#DPDFÕ#PLQLPDO# NDQ# ND\EÕ# YH#
PRUELGLWH#LOH#W�P|U�Q#WDP#RODUDN#oÕNDUÕOPDVÕGÕU1#
1D]DO#HQGRVNRSL/#%7#YH#05#W�P|U�Q#\HUOHúLPL/#
\D\ÕOÕPÕ# YH# |QHPOL# YDVN�OHU# YH# Q|URORMLN#
\DSÕODUOD#RODQ# LOLúNLVLQL#EHOLUOHPHGH#YH# W�P|U�Q#
WRWDO# RODUDN# oÕNDUÕOPDVÕQÕ# VD÷OD\DFDN# FHUUDKL#
\DNODúÕPÕQ# SODQODPDVÕQGD# oRN# ID\GDOÕ# ELOJLOHU#
YHULU15# (NVWHUQDO# LQVL]\RQODU# YH# PDMRU# PXWLODQ#
WHNQLNOHU# NR]PHWLN# GHIHNWOHUH/# SRWDQVL\HO#
IRQNVL\RQ# ND\EÕQD# YH# \�NVHN# RSHUDWLI# ULVNOHUH#
VDKLSWLU1# *HQo# KDVWDODUGD# NUDQLRIDVLDO# FHUUDKL0
QLQ# \�]# JHOLúLPL# �]HULQH# SRWDQVL\HO# HWNLOHUL#
FHUUDKL# JLULúLPLQ# SODQODQPDVÕQGD# GLNNDWH#
DOÕQPDOÕGÕU1;#
#
+HU# LNL#ROJXGDNL#QD]RIDUHQNVL#WXWXS#QD]DO#NDYL0
WH\H#YH\D#VIHQRLG#VLQ�VH#X]DQDQ#1$/#&KDQGOHU#
YH# DUN1<# ÕQD#J|UH# 51#HYUH/#5DGNRZVNL# YH# DUN18#
ÕQD# J|UH# LVH# HYUH# ,%# ER\XWODUÕQGDGÕU1#
(QGRVNRSLN# WUDQVQD]DO# UH]HNVL\RQ# HQ# X\JXQ#
RODUDN#QD]RIDUHQNVH/#QD]DO#NDYLWH\H#YH#HWPRLG#

#
#
5HVLP#51#øNLQFL#ROJXGD#SRVWHULRU#QD]DO#NDYLWH/#NRDQD/#
QD]RIDUHQNVLQ#|Q#\DUÕVÕ#YH#VIHQRLG#VLQ�V�Q#WDEDQÕQÕ#HURGH#
HGHUHN#VIHQRLG#VLQ�V�#NÕVPHQ#LúJDO#HGHQ#NLWOHQLQ#NRURQDO#
SODQGD#%7#J|U�Q�P�1#
#
#

#
#
5HVLP#61#øNLQFL#ROJXGD#SRVWHULRU#QD]DO#NDYLWH/#NRDQD/#
QD]RIDUHQNVLQ#|Q#\DUÕVÕ#YH#VIHQRLG#VLQ�V�Q#WDEDQÕQÕ#HURGH#
HGHUHN#VIHQRLG#VLQ�V�#NÕVPHQ#LúJDO#HGHQ#NLWOHQLQ#VDJLWWDO#
SODQGD#05#J|U�Q�P�1#
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YH#VIHQRLG#VLQ�VOHUH#ORNDOL]H#W�P|UOHUGH#HQGLNH#
RODELOLU1#3WHULJRSDODWLQ#IRVVD\D#GD#VÕQÕUOÕ#X]DQÕP#
J|VWHUHQ# W�P|UOHUGH# HQGRVNRSLN# \DNODúÕP#
X\JXODQDELOLU1#7UDQVQD]DO#HQGRVNRSLN# WHNQLN# LOH#
\XPXúDN#GRNX#YH#NHPLN#KDVDUÕ#HQ#D]#G�]H\GH#
ROPDNWD/#NR]PHWLN#ELU#ND\ÕS#ROPDPDNWD/#KDVWD0
\D#SRVWRSHUDWLI# UDKDWOÕN#YH#NÕVD# V�UHOL#KRVSLWD0
OL]DV\RQ# VD÷ODPDNWDGÕU1# <XPXúDN# GRNXODUD# YH#
NHPLNOHUH# KDVDU# YHULOPHGL÷L# LoLQ# NUDQLRIDVLDO#
E�\�PH# �]HULQH# ROXPVX]# ELU# HWNL# \DSPDPDN0
WDGÕU143#(QGRVNRSLN#\DNODúÕPÕQ#ELU#IDVLDO#\DUD#YH#
VNDU/#\�]GH#ELU#GHIRUPLWH/#RUDO#WDPSRQ#LKWL\DFÕ/#
ODNULPDO# VLVWHPH# ELU# WUDYPD/# ULQRODOL# DSHUWD#
YH\D# ELU# Q|URORMLN# GHILVLWH# QHGHQ# ROPDPD#
DYDQWDMODUÕ# YDUGÕU1# (QGRVNRSLN# JLULúLP# NÕVÕWOÕ#
ROXS#NDQDPD#J|U�úH#HQJHO#RODELOLU1#%X#QHGHQOH#
SUHRSHUDWLI# HPEROL]DV\RQXQ# X\JXODQPDVÕ#
E�\�N#UDKDWOÕN#VD÷OD\DELOLU1#0LWVNDYLFK#YH#DUN143#
ELU# ROJXGD/# 6SUHNHOVHQ0%HUQDO# YH# DUN144# LNL#
ROJXGD/# /#7VHQJ#YH#&KDR45#ELU#ROJXGD#YH#=LFRW#
YH#'DHOH46# LNL# ROJXGD# VÕQÕUOÕ# ER\XWODUGDNL#1$¶X#
HQGRVNRSLN# \ROOD# oÕNDUPÕúODU# YH# SRVWRSHUDWLI#
G|QHPGH##UHN�UUHQVH#UDVWODPDPÕúODUGÕU1#)DJDQ#
YH# DUN15# FHUUDKL# RODUDN# WHGDYL# HWWLNOHUL# 49#
ROJXGDQ# QD]RIDUHQNVH# ORNDOL]H# RODQ# LNLVLQL#
WUDQVQD]DO# HQGRVNRSLN# \ROOD# oÕNDUGÕNODUÕQÕ#
ELOGLUPLúOHUGLU1# .DPHO6# VD÷# SRVWHULRU# QD]DO#
NDYLWH/# QD]RIDUHQNV# YH# VÕQÕUOÕ# RODUDN# SWHULJR0
SDODWLQ# IRVVD\D# \HUOHúLN# 1$# ROJXVXQGD# HQGRV0
NRSLN# RODUDN# WUDQVQD]DO# \ROOD# NLWOH\L# WDPDPHQ#
oÕNDUGÕ÷ÕQÕ#YH# LNL#\ÕO#ER\XQFD#\DSWÕ÷Õ#HQGRVNRSL#
YH# %7# LQFHOHPHOHULQGH# ELU# UH]LGLYH# UDVWOD0
PDGÕ÷ÕQÕ#ELOGLUPLúWLU1#
#
øQWHUQDO# PDNVLOOHU# DUWHU# W�P|U�Q# HUNHQ#
VDIKDVÕQGD# WHPHO# EHVOH\LFL# DUWHUGLU1# 3URJUHVLI#
E�\�PH# LOH# DVHQGHQ# IDULQJHDO# DUWHU/# PDMRU#
SDODWLQ#DUWHU#YH# LQWHUQDO#NDURWLG#DUWHUGHQ#GDOODU#
DODELOLU1# 2UWD# KDWWÕ# JHoHQ# W�P|UOHU# HNVWHUQDO#
NDURWLG# DUWHU# GDOODUÕQGDQ# ELODWHUDO# RODUDN#
EHVOHQHELOLU147# 'LMLWDO# VXEVWUDNVL\RQ# DQMLRJUDIL#
W�P|U�# EHVOH\HQ# GDPDUODUÕ# EHOLUOHPHNWH# YH#
HPEROL]DV\RQGD# NXOODQÕOPDNWDGÕU1# $QMLRJUDIL#
X\JXODGÕ÷ÕPÕ]# LNLQFL# ROJXPX]GD# W�P|U�# EHVOH0
\HQ# DUWHULQ# LQWHUQDO# PDNVLOODU# DUWHU# ROGX÷XQX#
J|]OHGLN1#
#
7�P|U#NLWOHVLQLQ#E�\�NO�÷�#YH#ERO#LQWUDRSHUDWLI#
NDQDPD# YDNDODUÕQ# (58093¶ÕQGD# UHN�UUHQVH#
QHGHQ# RODELOLU14# 7�P|U�Q# NDQODQPDVÕQÕ# YH#

LQWUDRSHUDWLI# NDQDPD\Õ# PLQLPDOH# LQGLUPHN#
DPDFÕ# LOH# \DSÕODQ# HPEROL]DV\RQ# LON# RODUDN#
5REHUVRQ# YH# DUN148# WDUDIÕQGDQ# X\JXODQPÕúWÕU1#
6LQLOXRWR# YH# DUN149# EHúLQH# SUHRSHUDWLI# HPEROL0
]DV\RQ# \DSWÕNODUÕ#1$¶OX# 43#KDVWDGD# HPEROL]DV0
\RQXQ# LQWUDRSHUDWLI# NDQ# ND\EÕQÕ# D]DOWWÕ÷ÕQÕ# YH#
GDKD# EDúDUÕOÕ# FHUUDKL# VRQXoODU# VD÷ODGÕ÷ÕQÕ#
ELOGLUPLúOHUGLU1# (PEROL]DV\RQ# \DSÕODQ# ROJXODUGD#
RUWDODPD# LQWUDRSHUDWLI# NDQ# ND\EÕQÕQ# 843# PO#
PH\GDQD# JHOGL÷L# YH# WUDQVI�]\RQ# LKWL\DFÕ#
ROPDGÕ÷Õ/# HPEROL]DV\RQ# \DSÕOPD\DQODUGD# LVH#
RUWDODPD#RODUDN# 4843#PO#NDQ#ND\EÕ#ROGX÷X#YH#
717# �QLWH# NDQ# WUDQVI�]\RQX# \DSÕOGÕ÷Õ# UDSRU#
HGLOPLúWLU1# $\UÕFD# HPEROL]DV\RQ# \DSÕOPD\DQ#
ROJXODUÕQ#(;3¶LQGH# UHN�UUHQV#JHOLúWL÷L/# HPEROL0
]DV\RQ#\DSÕODQODUGD#LVH#UHN�UUHQVH#DLW#ELU#NLOLQLN#
EXOJX\D#UDVWODQPDGÕ÷Õ#ELOGLULOPLúWLU1#/L#YH#DUN147#
LVH# 54#1$¶OX#KDVWD\D#X\JXODGÕNODUÕ#55#JLULúLPLQ#
44¶LQGH#SUHRSHUDWLI#HPEROL]DV\RQ#\DSPÕúODU#YH#
HPEROL]DV\RQXQ# LQWUDRSHUDWLI# NDQ# ND\EÕQÕ#
RUWDODPD#4469#PO¶GHQ#9::#PO¶\H#G�ú�UG�÷�Q�#
+S<3138,/# WUDQVI�]\RQ# LKWL\DFÕQÕ# LVH# RUWDODPD#
;69# PO¶GHQ# 733# PO¶\H# D]DOWWÕ÷ÕQÕ# +S<3134,#
ELOGLUPLúOHUGLU1# (PEROL]DV\RQ# X\JXODQPD\DQ#
ELULQFL# ROJXPX]GD# FHUUDKL# VÕUDVÕQGDNL# NDQDPD#
PLNWDUÕ# 653# PO# LNHQ/# D\QÕ# ER\XWODUGD# ROXS#
HPEROL]DV\RQ# \DSÕODQ# LNLQFL# ROJXPX]GD# 68#
PO¶OLN# NDQ# ND\EÕ# PH\GDQD# JHOGL1# +HU# LNL#
ROJXPX]# DUDVÕQGD# EHOLUJLQ# LQWUDRSHUDWLI# NDQ#
ND\EÕ# IDUNÕ#HPEROL]DV\RQXQ# \DUDUÕQÕ# YH#HQGRV0
NRSLN#\DNODúÕPD#RODQ#NDWNÕVÕQÕ#DoÕNoD#J|VWHUGL1#
#
(PEROL]DV\RQX# WDNLEHQ# FHUUDKLQLQ# X\JXODPD#
]DPDQÕ# WDUWÕúPDOÕ#ROPDNOD#EHUDEHU#VRQUDNL#J�Q#
DPHOL\DW#SODQODQPDOÕGÕU1#/LWHUDW�UGH#SUHRSHUDWLI#
HPEROL]DV\RQ# X\JXODQDQ# VHULOHUGHNL# ED]Õ# N|W�#
VRQXoODU# RSHUDV\RQXQ# JHFLNHUHN# \DSÕOPÕú#
ROPDVÕQD/#EHVOH\LFL#GDPDUÕQ#NDWHWHUL]DV\RQX\OD#
YH\D# SDUWLN�OOHULQ# DUWHUOHUL# WÕNDPDVÕ\OD# LOJLOL#
WHNQLN#QHGHQOHUH#ED÷OÕ#RODELOLU149#øNLQFL#ROJXPX]#
|÷OHGHQ# VRQUD# \DSÕODQ# HPEROL]DV\RQGDQ#
VRQUDNL#J�Q�Q#VDEDKÕ#RSHUDV\RQD#DOÕQGÕ1#
#
dR÷X# VHPSWRPDWLN# UHN�UUHQVOHULQ# LON# 45# D\#
LoLQGH# ROGX÷X# YH# LNL# \ÕO# VRQUD# UHN�UUHQV#
JHOLúLPLQLQ# QDGLU# ROGX÷X# ELOGLULOPLúWLU14:# %LULQFL#
ROJXPX]GD# SRVWRSHUDWLI# 49# D\/# LNLQFL#
ROJXPX]GD# SRVWRSHUDWLI# 53# D\# # ER\XQFD##
\DSÕODQ##WDNLSOHUGH#UHN�UUHQV#J|]OHQPHGL1#
#



1D]RIDUHQJHDO#DQMLRILEURPODUGD#WUDQVQD]DO#HQGRVNRSLN#HNVWLUSDV\RQ#

4:3###################7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL#9+5,=4<<<#######################

6XQXODQ# EX# LNL# ROJX# LQDWoÕ# EXUXQ# WÕNDQÕNOÕ÷Õ# LOH#
EDúYXUDQ/# |]HOOLNOH# DGROHVDQ# HUNHNOHUGH/# HSLV0
WDNVLV# úLND\HWL# ROPDVD# GDKL# WLWL]# ELU# QD]DO#
HQGRVNRSLN# PXD\HQH# \DSÕOPDVÕQÕQ# 1$¶ODUGD#
HUNHQ#WDQÕ\D#XODúWÕUDFD÷ÕQÕ/#VÕQÕUOÕ#OH]\RQODUÕQ#YH#
UH]LG�HO# W�P|UOHULQ# oÕNDUÕOPDVÕQGD# WUDQVQD]DO#
HQGRVNRSLN#JLULúLPLQ#HWNLOL#ROGX÷XQX#G�ú�QG�U0
PHNWHGLU1# 5H]LG�HO# KDVWDOÕ÷ÕQ# \DNÕQ# WDNLELQGH##
GH#  HQGRVNRSLN#  LQFHOHPH# \DUDUOÕGÕU143#(PEROL0
]DV\RQXQ# FHUUDKL# JLULúLPL# LOHUL#GHUHFHGH# NROD\0
ODúWÕUGÕ÷Õ#YXUJXODQPDNWDGÕU1#
#
#
#
.$<1$./$5#
#
41# 0F&RPEH#$/#/XQG#9-/#+RZDUG#'-1#5HFXUUHQFH#LQ#MXYHQLOH#DQJLRILEURPD1#

5KLQRORJ\#4<<3>#5;=#<:04351#
51# )DJDQ/# --/# 6Q\GHUPDQ# &+/# &DUUDX# 5//# ,YR# -DQHFND1# 1DVRSKDU\QJHDO#

DQJLRILEURPDV=# VHOHFWLQJ#D# VXUJLFDO#DSSURDFK1#+HDG# )#1HFN# 4<<:># 4<=#
6<40<1#

61# .DPHO#5+1# 7UDQVQDVDO# HQGRVFRSLF# VXUJHU\# LQ# MXYHQLOH# QDVRSKDU\QJHDO#
DQJLRILEURPD1#-#/DU\QJRO#2WRO#4<<9>#443=#<950;1#

71# $NWDú# '/# 'HUHN|\# 6/# gQGHU# 7/# g]�QO�# $/# .DKUDPDQ\RO# 0/# 0Xú# 1/#
g]NDSWDQ# </# '�QGDU# $1# -XYHQLO# QD]RIDUHQJHDO# DQMLRILEURPODUGD# WHGDYL#
\DNODúÕPODUÕ1#.%%#øKWLVDV#'HUJLVL#4<<5>#4=#5071#

81# 5DGNRZVNL#'/#0F*LOO# 7/#+HDO\#*%/#2KOPV# //# -RQHV#'71#$QJLRILEURPD1#
&KDQJHV# LQ# VWDJLQJ# DQG# WUHDWPHQW1#$UFK#2WRODU\QJRO#+HDG#1HFN# 6XUJ#
4<<9>#455=#4550<1#

91# /XQG# 9-/# /OR\G# *$6/# +RZDUG# '-1# -XYHQLOH# DQJLRILEURPD=# LPDJLQJ#
WHFKQLTXHV#LQ#GLDJQRVLV1#5KLQRORJ\#4<;<>#5:=#4:<0;81#

:1# %XUNH\#%/#.RRSPDQ#&)/#%UXQEHUJ#-1#7KH#XVH#RI#ELRSV\#LQ#WKH#HYDOXDWLRQ#
RI# SHGLDWULF# QDVRSKDU\QJHDO# PDVVHV1# ,QW# -# 3HGLDWU# 2WRUKLQRODU\QJRO#
4<<3>#53=#49<0:<1#

;1# )UHLKRIHU# +301# 7KH# WLPLQJ# RI# IDFLDO# RVWHRWRPLHV# LQ# FKLOGUHQ# DQG#
DGROHVFHQWV1#&OLQ#3ODV#6XUJ#4<;5>#<=#8890941#

<1# &KDQGOHU# -5/#*RXOGLQJ#5/#0RVNRZLW]# //#4XHQFHU#501#1DVRSKDU\QJHDO#
DQJLRILEURPDV=# VWDJLQJ# DQG# PDQDJHPHQW1# $QQ# 2WRO# 5KLQRO# /DU\QJRO#
4<;7>#<6=#6550<1#

431# 0LWVNDYLFK# 07/# &DUUDX# 5//# 6Q\GHUPDQ# &+/#:HLVVPDQ# -//# )DJDQ# --1#
,QWUDQDVDO#HQGRVFRSLF#H[FLVLRQ#RI#D# MXYHQLOH#DQJLRILEURPD1#$XULV#1DVXV#
/DU\Q[#4<<;>#58=#6<0771#

441# 6SUHNHOVHQ0%HUQDO# 0/# 9D]TXH]# $$/# 3XH\R# -/# &DUERQHOO# &DVDVXV# -1#
(QGRVFRSLF# UHVHFWLRQ# RI# MXYHQLOH# QDVRSKDU\QJHDO# DQJLRILEURPD1# +12#
4<<;>#79=#4:5071#

451# 7VHQJ# +=/# &KDR# :<1# 7UDQVQDVDO# HQGRVFRSLF# DSSURDFK# IRU# MXYHQLOH#
QDVRSKDU\QJHDO#DQJLRILEURPD1#$P#-#2WRODU\QJRO#4<<:>#4;=#484071#

461# =LFRW# $)/#'DHOH# -1# (QGRVFRSLF# VXUJHU\# IRU# QDVDO# DQG# VLQXVDO# YDVFXODU#
WXPRUV=# DERXW# WZR# FDVHV# RI# QDVRSKDU\QJHDO# DQJLRILEURPDV# DQG# RQH#
FDVH#RI#WXUELQDWH#DQJLRPD1#$FWD#2WRODU\QJRO#%HOJ#4<<9>#83=#4::0;51#

471# /L# -5/# 4LDQ# -/# 6KDQ# ;=/#:DQJ# /1# (YDOXDWLRQ# RI# WKH# HIIHFWLYHQHVV# RI#
SUHRSHUDWLYH#HPEROL]DWLRQ# LQ#VXUJHU\# IRU#QDVRSKDU\QJHDO#DQJLRILEURPD1#
(XU#$UFK#2WRUKLQRODU\QJRO#4<<;>#588=#763051#

481# 5REHUVRQ# *+/# %LOOHU# +/# 6HVVLRQV# '*/# 2JXUD# *+1# 3UHVXUJLFDO# LQWHUQDO#
PD[LOODU\# DUWHU\# HPEROL]DWLRQ# LQ# MXYHQLOH# DQJLRILEURPD1# /DU\QJRVFRSH#
4<:5>#;5=#48570651#

491# 6LQLOXRWR#70-/#/XRWRQHQ#-3/#7LNNDNRVNL#7$/#/HLQRQHQ#$66/#-RNLQHQ#.(1#
9DOXH# RI# SUH0RSHUDWLYH# HPEROL]DWLRQ# LQ# VXUJHU\# IRU# QDVRSKDU\QJHDO#
DQJLRILEURPD1#-#/DU\QJRO#2WRO#4<<6>#43:=#8470541#

4:1# %DWVDNLV# -*1# 9DVRIRUPDWLYH# WXPRUV=# DQJLRILEURPD1# ,Q# 7XPRUV# RI# WKH#
KHDG# DQG# QHFN=&OLQLFDO# DQG# SDWKRORJLFDO# FRQVLGHUDWLRQV1# 5QG# HGLWLRQ##
:LOOLDPV#)#:LONLQV#&R1/#%DOWLPRUH#4<:<>#SS#5<906331#

#
#


