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(QIHNVL\RQ# HWNHQL# PD\DODUÕQ# L]RODV\RQX# YH# W�U# VHYL\HVLQGH#
WDQÕPODQPDODUÕ#\DSÕOPDGDQ# WHGDYL#DPDFÕ\OD#NXOODQÕODQ#D]RO#JUXEX# LODoODU#
|]HOOLNOH#DQWL0IXQJDOOHUH#GLUHQoOL#&1#DOELFDQV#GÕúÕ#&DQGLGD#W�UOHULQLQ#GX\DUOÕ#
W�UOHU# DUDVÕQGDQ# VHoLOPHOHULQH# YH# GDKD# VÕN# HQIHNVL\RQ# ROXúWXUPDODUÕQD#
VHEHS#ROPDNWDGÕU1#
#
+DVWDQHPL]GH# &1# DOELFDQV# GÕúÕ# &DQGLGD*ODUÕQ# LQIHNVL\RQ# HWNHQL# RODUDN#
RUDQÕQÕ#EHOLUOHPHN#DPDFÕ\OD/#NOLQLN#|UQHNOHUGHQ#HWNHQ#RODUDN# L]ROH#HGLOHQ#
:9# &DQGLGD# VXúXQXQ# $3,053# &# +%LRPHULRX[,# NLWL# LOH# W�U# WDQÕPODPDVÕ#
\DSÕOGÕ1#&1#DOELFDQV#(#:5#RUDQÕQGD#HQ#VÕN# L]ROH#HGLOHQ#W�UG�1# #ø]RODWODUÕQ#
(#5;*L#LVH#&1#DOELFDQV#GÕúÕ#&DQGLGD#W�UOHUL#RODUDN#WDQÕPODQGÕ1#
#
$QDKWDU#NHOLPHOHU#=#.OLQLN#|UQHNOHU/#&DQGLGD#W�UOHUL#
#
#
#
#
,GHQWLILFDWLRQ#RI#&DQGLGD# VSHFLHV# LVRODWHG# IURP#YDULRXV#FOLQLFDO#
VSHFLPHQV#LQ#7XUJXW#g]DO#0HGLFDO#&HQWHU#
#
7KH# D]RO# JURXS# GUXJV# JLYHQ# ZLWKRXW# SHUIRUPLQJ# \HDVW# LVRODWLRQ# DQG#
LGHQWLILFDWLRQ#OHDG#WR#WKH#VHOHFWLRQ#RI##QRQ0DOELFDQV#&DQGLGD#VSHFLHV#WKDW#
DUH# UHVLVWDQW# WR# WKHVH# GUXJV# DQG# UHVXOW# LQ#PRUH# IUHTXHQW# LQIHFWLRQV# RI#
WKHVH#VSHFLHV1#
##
7KLV# VWXG\# ZDV# SHUIRUPHG# WR# GHWHUPLQH# WKH# UDWH# RI# # QRQ0DOELFDQV#
&DQGLGD#VSHFLHV#LQ#RXU#KRVSLWDO1#)RU#WKLV#DLP/#:9#&DQGLGD#VWUDLQV#LVRODWHG#
DV# SDWKRJHQ# DJHQWV# ZHUH# LGHQWLILHG# E\# $3,053# &# +%LRPHULRX[,#
LGHQWLILFDWLRQ#V\VWHP1#7KH#PRVW#FRPPRQO\# LVRODWHG#&DQGLGD#VSHFLHV#ZDV#
&1#DOELFDQV##:5(##DQG#5;(#RI#WKH#LVRODWHV#ZHUH#QRQ0DOELFDQV#VSHFLHV1##
#
.H\#ZRUGV#=#&OLQLFDO#VSHFLPHQV/#&DQGLGD#VSHFLHV#
#
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0DQWDU#+DVWDOÕNODUÕ# YH#.OLQLN#0LNRORML
.RQJUHVL¶QGH# V|]O�# ELOGLUL# RODUDN
VXQXOPXúWXU1#
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0DQWDU# HQIHNVL\RQODUÕQÕQ# LQVLGDQVÕQGD# VRQ# 53#
\ÕOGÕU#(#315¶GHQ#(#316;¶H#\�NVHOHQ#|QHPOL#ELU#
DUWÕú# ROPXúWXU14# %XQXQ# QHGHQL# RODUDN# WDQÕ# YH#
WHGDYL# \DNODúÕPODUÕQGDNL# JHOLúPHOHUOH# ELUOLNWH#
LPPXQ# VLVWHPL# EDVNÕODQPÕú# KDVWD# VD\ÕVÕQGDNL#
DUWÕú/# JHQLú# VSHNWUXPOX# DQWLEL\RWLNOHULQ# \D\JÕQ#
NXOODQÕPÕ# YH# NDWHWHUL]DV\RQ# X\JXODPDODUÕQÕQ#
DUWPDVÕ#J|VWHULOHELOLU1#%XQODUÕQ#GÕúÕQGD#KDVWDQH0
OHUGH#\DSD\#SURWH]OHULQ#GDKD#ID]OD#NXOODQÕOPDVÕ/#
X]XQ# V�UHQ# RSHUDV\RQODU/# NHPLN# LOL÷L# YH# VROLG#
RUJDQ#WUDQVSODQWDV\RQODUÕQÕQ#GDKD#VÕN##\DSÕOPD0
VÕ# LQVLGDQVÕ# DUWWÕUDQ# GL÷HU# |QHPOL# IDNW|UOHUGLU15#
gQFHGHQ#SDWRMHQ#NDEXO#HGLOPH\HQ#ED]Õ# IÕUVDWoÕ#
HWNHQOHULQ# GH# LQIHNVL\RQ# QHGHQL# ROPD\D# EDú0
ODPDVÕQÕQ#ELOGLULOPHVL#YH#DQWL0IXQJDO# LODoODUD#GL0
UHQo# JHOLúPHVL/# NOLQLN# |UQHNOHUGHQ# L]ROH# HGLOHQ#
PD\DODUÕQ#W�U#VHYL\HVLQGH#WDQÕPODQPDODUÕQÕ#JH0
UHNWLUPHNWHGLU16#
#
$1%1'1¶GH# 8OXVDO# 1R]RNRPL\DO# øQIHNVL\RQ#
6XUYH\DQVÕ# +11,6,# YHULOHULQH# J|UH# &DQGLGD#
W�UOHUL# QR]RNRPL\DO# SDWRMHQOHU# DUDVÕQGD# DOWÕQFÕ##
VÕUDGD# \HU# DOPDNWDGÕU15# # .OLQLN# |UQHNOHUGHQ# HQ#
VÕN# L]ROH# HGLOHQ# &DQGLGD# W�U�# KDOHQ# &1#
DOELFDQV¶GÕU1#$QFDN#DQWL0IXQJDOOHULQ#SURILODNVL#YH#
WHGDYL# DPDFÕ\OD# X]XQ# V�UHOL# \D\JÕQ# NXOODQÕPÕ#
VRQXFX#DQWL0IXQJDOOHUH#GLUHQoOL##W�UOHULQ#VHOHNVL0
\RQX# ROPDNWDGÕU1# %X# QHGHQOH# VRQ# \ÕOODUGD# &1#
NUXVHL/# &1# JODEUDWD/# &1WURSLFDOLV# YH# &1#
/XVLWDQLDH1#JLEL#DQWL0IXQJDOOHUH#GLUHQoOL#&DQGLGD#
W�UOHULQH# ED÷OÕ# PLNR]ODUÕQ# J|U�OPH# RUDQÕQGD##
DUWÕúODU#ELOGL0ULOPHNWHGLU1508#
#
$QWL0IXQJDO# GX\DUOÕOÕN# WHVWOHUL# SDKDOÕ/# ]DKPHWOL#
YH# KDOHQ# VWDQGDUGL]H# HGLOHPHPLú# ROGX÷XQGDQ#
\RUXP#J�oO�NOHULQH#\RO#DoPDNWD#YH#EX#QHGHQOH#
GLUHQo# JHOLúLPLQL# |QOHPHN# LoLQ# HWNHQ# SDWRMHQLQ#
W�U# G�]H\LQGH# WDQÕPODQPDVÕ# |QHP# ND]DQPDN0
WDGÕU19#%X#DPDoOD#7XUJXW#g]DO#7ÕS#0HUNH]L¶QGH#
NOLQLN# |UQHNOHUGHQ# HWNHQ# RODUDN# L]ROH# HGLOHQ#
&DQGLGD¶ODUÕQ#W�U#GD÷ÕOÕPÕ#DUDúWÕUÕOPÕúWÕU1#
#
0$7(5<$/#9(#0(72'#
#
0LNUREL\RORML#ODERUDWXYDUÕQGD#LGUDU#N�OW�UOHULQGH#
≥43# 7#&)82PO#�UHPH#YH#GL÷HU#|UQHNOHUGHQ#VDI#
N�OW�U# KDOLQGH# \D# GD# # ≥6.# �UHPH# \R÷XQOX÷X#
RODQ# &DQGLGD¶ODU# SDWRMHQ# RODUDN# NDEXO#
HGLOPLúWLU1# :# %XQD# J|UH# VDIODúWÕUÕODQ# :9# PD\D#
W�U�Q�Q# 77¶�# VHUYLNRYDJLQDO# V�U�QW�/# 47¶�#

LGUDU/# DOWÕVÕ# NDWHWHU/# EHúL# NDQ/# G|UG�# \DUD# YH#
�o�# EDOJDP# |UQHNOHULQGHQ# HOGH# HGLOPLúWLU1#
&DQGLGD# VXúODUÕ# |UQH÷LQ# FLQVLQH# J|UH# NDQOÕ#
WULSWLND]VR\#DJDU#YH\D#VDERXUDXG#GHNWUR]#DJDU#
SODNODUÕQGDQ# VDIODúWÕUÕOPÕúWÕU1# 0LNUREL\RORMLN#
WDQÕPODPDGD# JHUP# W�S# VRQXFX# SR]LWLI# RODQ#
VXúODU#&1#DOELFDQV#RODUDN#NDEXO#HGLOPLúWLU1#*HUP#
W�S# ROXúWXUPD\DQ# VXúODUÕQ# WDQÕPODPDVÕ# LoLQ#
$3,053#&#+%LR00HULRX[,#NLWL#NXOODQÕODUDN#IHUPHQ0
WDV\RQ# YH# DVLPLODV\RQ# UHDNVL\RQODUÕ# LOH# GH÷HU0
OHQGLULOPLúWLU1#%XQXQ#GÕúÕQGD#SLULQo#EHVL\HULQGH0
NL#PRUIRORMLN#J|U�Q�POHUL## LQFHOHQHUHN#&DQGLGD#
W�UOHUL#WDQÕPODQPÕúWÕU1:#
#
%8/*8/$5#
#
dDOÕúPD\D# DOÕQDQ# WRSODP# :9# PD\D# VXúXQXQ#
L]ROH# HGLOGL÷L# NOLQLN# |UQH÷H# J|UH# FLQV# YH# W�U#
GD÷ÕOÕPÕ##7DEOR#4¶GH#|]HWOHQPLúWLU1#
#
7$57,ù0$#
#
7RSOXPGD#J|U�OHQ#PDQWDU#HQIHNVL\RQODUÕ/#FLGGL#
PRUWDOLWHVL#ROPDPDVÕ#YH# VDOJÕQODU#\DSPDPDODUÕ#
QHGHQL# LOH# oRN# |QHPOL# ROPDPDNWDGÕU1# $QFDN#
KDVWDQHGH# \DWDQ# KDVWDODUGD# YH# LPPXQ# V�SUH0
VHOHUGH# JHOLúHQ# IÕUVDWoÕ# LQIHNVL\RQODUÕQ#PRUWDOL0
WHVL# \�NVHN# ROXS# # SURJQR]X# N|W�OHúWLUPHVL# VH0
EHEL\OH#YH#EX#WLS#KDVWDODUÕQ#VD\ÕVÕQÕQ#DUWPDVÕQ0
GDQ# GROD\Õ#PDQWDU# HQIHNVL\RQODUÕ# VRQ# \ÕOODUGD#
ROGXNoD#|QHP#ND]DQPÕúWÕU1#
#
øQVDQODUGDQ# L]ROH#HGLOHQ#433¶GHQ# ID]OD#&DQGLGD#
W�U�# ROPDVÕQD# UD÷PHQ/# NOLQLN# |UQHNOHULQ# # # (#
830:3¶LQGH/# KDWWD# LQYD]LY# NDQGLGLDVLV# GH# GDKD#
ID]OD#RUDQODUGD#&1#DOELFDQV#L]ROH#HGLOPHNWHGLU1;#
#
dDOÕúPDPÕ]GD# VDIODúWÕUÕODQ# &DQGLGD# VXúODUÕQÕQ#
88¶L# +(# :5,# &1# DOELFDQV# RODUDN# WDQÕPODQGÕ1# &1#
DOELFDQV# VXúODUÕQÕQ# 65¶VL# +(#8;,#VHUYLNRYDJLQDO#
V�U�QW�OHUGHQ# VDIODúWÕUÕOPÕúWÕU1# .DGÕQODUÕQ#
(48¶LQLQ# YDJHQ# PXNR]DVÕQGD# &DQGLGD# W�UOHUL#
NRPPHQVDO#RODUDN#EXOXQXU1#9DJLQDO#NDQGLGLDVLV#
DQWLEL\RWLN# YH# NRUWLNRVWHURLG# NXOODQÕPÕ/# GLDEHW/#
KDPLOHOLN/# +,9# LQIHNVL\RQX# YH# GDKD# |QFHGHQ#
JHoLULOPLú# YDJLQDO# NDQGLGL\D]LV# JLEL# SHN# oRN#
KD]ÕUOD\ÕFÕ# IDNW|UH# ED÷OÕ# RODUDN# JHOLúLU1# &1#
DOELFDQV# YDJLQDO# NDQGLGL\D]LVLQ# (;80<3¶ÕQGDQ#
VRUXPOXGXU1#&1#JODEUDWD/#&1#NUXVHL/#&1#WURSLFDOLV#
YH#&1#3VHXGRWURSLFDOLV#GH#VHPSWRPDWLN#YDJLQDO#
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NDQGLGL\D]LV#HWNHQL#RODELOLUOHU1#%X#W�UOHU#|]HOOLNOH#
WHNUDUOD\DQ# NDQGLGL\D]LVOL# KDVWDODUGD# HWNHQ#
ROXUODU17# $QWL0IXQJDOOHUH# &1# DOELFDQV¶GDQ# GDKD#
GLUHQoOLGLUOHU1#dDOÕúPDPÕ]GD#(# 5:# RUDQÕQGD#&1#
DOELFDQV# GÕúÕ# &DQGLGD# VHUYLNRYDJLQDO# V�U�QW�0
OHUGHQ#HWNHQ#RODUDN#L]ROH#HGLOPLúWLU1#<DYX]GHPLU#
YH# DUN1# <# \DSWÕNODUÕ# oDOÕúPDGD# &1# DOELFDQV¶GDQ#
VRQUD# LNLQFL#VÕUDGD#&1#NUXVHL¶\L/# #.ÕOÕN#YH#DUN1# 43#

LOH#$UÕNDQ#YH#DUN¶GD# LNLQFL#VÕUDGD##&1#JODEUDWD¶\Õ#
YDJLQLWOHUGH#HWNHQ#RODUDN#WHVELW#HWPLúOHUGLU1#
#
.OLQLN#|UQHNOHUGHQ#HWNHQ#RODUDN#VDSWDGÕ÷ÕPÕ]#&1#
DOELFDQV#GÕúÕ#&DQGLGD#W�UOHUL#(#5;#RUDQÕQGDGÕU1#
%X# W�UOHUH# ED÷OÕ# LQYD]LY# NDQGLGDO# LQIHNVL\RQ#
RUDQODUÕ#(#470433#DUDVÕQGD#ELOGLULOPHNWHGLU1#%X#
NDGDU# GH÷LúLN# RUDQODUÕQ# EXOXQPDVÕ# WDP# RODUDN#
DoÕNODQDPDPDNOD# EHUDEHU/# X\JXODQDQ# WHGDYL#
WLSL# YH# \R÷XQOX÷XQD/# IDUNOÕ# DQWLEL\RWLN# UHMLP0
OHULQH/# GL÷HU# GHVWHNOH\LFL# WHGDYL# úHNLOOHULQH# YH#
ORNDO# IDNW|UOHUH# ED÷OÕ# RODUDN# GH÷LúWL÷L# EHOLUWLO0
PHNWHGLU15#
#
.OLQLN# |UQHNOHUGHQ# VDIODúWÕUÕODQ# &1# DOELFDQV# GÕúÕ#
&DQGLGD# W�UOHULQGH# LON# VÕUDGD# (<15# LOH# &1#
WURSLFDOLV# \HU# DOPDNWDGÕU1# %XQX# (# :1;# LOH# &1#
JODEUDWD/# (# 918# LOH# &1# NUXVHL/# (# 519# LOH# &1#
NHI\U1#YH#(#416#LOH#&1#SDUDSVLORVLV#WDNLS#HWPHN0
WHGLU1#
#
&DQGLGD¶ODU# VÕNOÕNOD# DOW# �ULQHU# VLVWHP# HQIHNVL0
\RQX# \DSPDNWDGÕUODU1# $QFDN# |]HOOLNOH# LPPXQ#
VLVWHPL# EDVNÕODQPÕú# KDVWDODUGD# YH# SUHPDW�UH#
EHEHNOHUGH#�VW#�ULQHU#VLVWHP#HQIHNVL\RQXQD#GD#
VHEHS# RODELOPHNWHGLUOHU1# dDOÕúPDPÕ]GD# �ULQHU#
VLVWHPGHQ#HQ#VÕN# L]ROH#HGLOHQ#HWNHQ#&1#DOELFDQV#
+(97,# ROXS/# EXQX# &1WURSLFDOLV# +(54,*LQ# WDNLS#
HWWL÷L# VDSWDQPÕúWÕU1# %HQ]HU# RODUDN# $UÕNDQ# YH#
DUN1# LGUDUGD# HQ# VÕN# # &1# DOELFDQV# +# (# 8<19,*Õ/#
GDKD#VRQUD#&1#WURSLFDOLV#+(#461;,¶L#HWNHQ#RODUDN#
EXOPXúODUGÕU144#
#

.DQ#N�OW�UOHULQGHQ#HQ# VÕN# #&1#DOELFDQV# +(#93,##
L]ROH#HGLOPLúWLU1#'L÷HU#W�UOHU## LVH#&1#SDUDSVLORVLV#
YH#&1#WURSLFDOLV#ROPXúWXU1#)XQJHPL#JHOLúPH#ULVNL#
HQ# VÕN# RODQ# KDVWD# JUXSODUÕ# \DQÕN# KDVWDODUÕ/#
RSHUDV\RQ# JHoLUPLú# KDVWDODU# YH\D# LPPXQ#
VLVWHPL# EDVNÕODQPÕú# KDVWDODUGÕU1# 4<;904<<3#
\ÕOODUÕ# DUDVÕQGD# $1%1'¶QGH# &DQGLGD# W�UOHUL# NDQ#
N�OW�UOHULQGHQ# L]ROH# HGLOHQ# SDWRMHQ# PLNUR0
RUJDQL]PDODU# DUDVÕQGD# EHúLQFL# # VÕUDGD# \HU# DO0
PDNWDGÕU145# 0HQXLHU# YH# DUN1# 4<;704<<3# \ÕOODUÕ#
DUDVÕQGD#NDQ#N�OW�UOHULQGHQ#L]ROH#HGLOHQ#PDQWDU#
W�UOHUL# LoLQGH# LON# VÕUDGD#&1#DOELFDQV# +#(#831<,*Õ#
VDSWDPÕúODU# # YH# # EXQX# &1# WURSLFDOLV# YH# &1#
JODEUDWD¶#QÕQ#L]OHGL÷LQL#UDSRU#HWPLúOHUGLU146#
#
6RQXo# RODUDN/# J�Q�P�]GH# &1# DOELFDQV# GÕúÕ#
&DQGLGD¶# ODUGD# D]RO# JUXEX# DQWL0IXQJDOOHUH#
GLUHQo# YH\D# WROHUDQV# ROXúWX÷X/# &1# DOELFDQV¶# ÕQ#
HWNHQ# ROGX÷X# NDQGLGL\D]LVOL# KDVWDODUGD# LVH#
D]ROOHUOH# WHGDYL\H# DQL# NOLQLN# \DQÕWVÕ]OÕN# YH#
VHNRQGHU# GLUHQo# RUWD\D# oÕNWÕ÷Õ# ELOLQGL÷LQGHQ47/#
HWNHQ# SDWRMHQOHULQ# W�U# G�]H\LQGH# WDQÕPODQ0
PDVÕQÕQ# GLUHQo# JHOLúLPLQLQ# |QOHQPHVL# YH# NOLQLN#
WHGDYLQLQ# \|QOHQGLULOPHVL# LOH# LQIHNVL\RQXQ# VH\0
ULQLQ# L]OHQPHVL# EDNÕPÕQGDQ# \DUDUOÕ# RODFD÷Õ# G�0
ú�QFHVLQGH\L]1#
#
#
.$<1$./$5#
#
41# (QHU#%#)XQJDO#+DVWDQH#øQIHNVL\RQODUÕ1#(SLGHPL\RORML#YH#.RQWURO/#+DVW#øQI#

'HUJ#4<<;>#5=48308#
51# 3IDOOHU# 0$1# 1RVRFRPLDO# &DQGLGLDVLV># (QHUJLQJ# VSHFLHV# UHVHUYRLUV# DQG#

PRGHV#RI#WUDQVPLVVLRQ1#&OLQ#,QIHF#'ÕV#4<<9>#55#+6XSSO#5,=#;<0<7#
61# .RHKOHU#$3/#&KX#.&/#+RXDQJ#(76/#&KHQJ#$)%#6LPSOH/#UHOLDEOH#DQG#FRVW0

HIIHFWLYH#\HDVW# LGHQWLILFDWLRQ# VFKHPH# IRU# WKH# FOLQLFDO# ODERUDWRU\1# # -#&OLQ##
0LFURELRO#4<<<>#6:+6XSSO#5,=#75509#

71# 0DHQ]D#-5/#0HU]#*:/#&DQGLGD#DOELFDQV#DQG#UHODWHG#VSHFLHV#,Q=#*RUEDFK#
6//#%DUWOHWW# -*/#%ODFNRZ#15# +HGV,/# ,QIHFWLRXV#'LVHDVHV/#5*QG#HG1/#:1%1#
6RXQGHUV/#3KLODGHOSKLD/#4<<;>#5646056<5#

81# *XHFKR#(/#,PSURYLVL#//#+RRJ#*6/#'XSRQW#%1#7ULFKRVSRURQ#RQ#KXPDQV>#
DSUDFWLDO#DFFRXQW1#0\FRVHV#4<<7>6:=60431#

91# $OWDQODU#1/#(UGHPR÷OX#$/#(PHNGDú#*/#.RFDEH\R÷OX#g/#$NÕQ#$1#'H÷LúLN#
NOLQLN#|UQHNOHUGHQ# L]ROH#HGLOHQ#&DQGLGD# W�UOHULQLQ#GD÷ÕOÕPÕ#YH#DQWLIXQJDO#
GX\DUOÕOÕNODUÕQÕQ#DUDúWÕUÕOPDVÕ1#$QNHP#'HUJ#4<<<>#46#+1R14,=#<509##

:1# +RZDUG# -+1# &OLQLFDO# DQG# SDWKRJHQLF# PLFURELRORJ\/# 7KH# &9# 0RVE\#
&RPSDQ\#/#6W1#/XLV#:DVKLQJWRQ#'1&1#7RURQWR#4<;:/#6=8480885#

#
#

7DEOR#41##:9#&DQGLGD#VXúXQXQ#L]ROH#HGLOGL÷L#NOLQLN#|UQH÷H#J|UH#W�U#G�]H\LQGH#GD÷ÕOÕPÕ##
#
# &1#DOELFDQV# &1#WURSLFDOLV# 71#JODEUDWD# &1#NUXVHL# &1#NHI\U# &1#SDUDSVLORVLV# 7RSODP#+#(,#
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