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#

6ÕNOÕNOD#RUWD#YH# LOHUL#\DúODUGDNL#HUNHNOHUGH#RUWD\D#oÕNDQ# LQDWoÕ#IRWRVHQVLWLYLWH#
J|VWHUHQ# NURQLN# HN]HPDWRLG# ELU# IRWRGHUPDWR]GXU1# +DVWDOÕN# J�QHú# YH\D#
\DSD\#UDG\DV\RQ#LOH#EDúODWÕODELOLU#YH#EX#HWNLOHULQ#GHYDP#HWPHVL#VRQXFX#NOLQLN#
WDEOR#ROXúXU1#6RQ#\ÕOODUGD#SHUVLVWDQ# ÕúÕN#UHDNWLYLWHVL/# IRWRVHQVLWLI#HN]HPD#YH#
IRWRVHQVLWLI# GHUPDWLWOH# ELUOLNWH# NURQLN# DNWLQLN# GHUPDWLW# EDúOÕ÷Õ# DOWÕQGD#
WRSODQPÕúWÕU1#%XUDGD#QDGLU#J|U�OPHVL#QHGHQL\OH#DNWLQLN# UHWLN�ORLGOL#ELU#ROJX#
VXQXODFDNWÕU1#
#
$QDKWDU#NHOLPHOHU=#$NWLQLN#UHWLN�ORLG/#NURQLN#DNWLQLN#GHUPDWLW/#89$/#89%##

#
$FWLQLF#UHWLFXORLG#
#
$FWLQLF#UHWLFXORLG# LV#D#FKURQLF#HF]HPDWRLG#SKRWRGHUPDWRVLV#H[SUHVVHG#PRUH#
IUHTXHQWO\# LQ# PLGGOH# DJHG# RU# ROGHU# PDOHV1# ,W# LV# LQLWLDWHG# DQG# FOLQLFDOO\#
WULJJHUHG#ZLWK#H[SRVXUH#WR#VXQOLJKW#DQG#DUWLILFLDO#UDGLDWLRQ1#5HFHQWO\/#LW#KDV#
EHHQ# FODVVLILHG#DV# FKURQLF#DFWLQLF#GHUPDWLWLV# WRJHWKHU#ZLWK#SHUVLVWHQW# OLJKW#
UHDFWLYLW\/# SKRWRVHQVLWLYH# HF]HPD# DQG# SKRWRVHQVLWLYLW\# GHUPDWLWLV1# ,Q# WKLV#
UHSRUW/#ZH#SUHVHQWHG#D#FDVH#ZLWK#DFWLQLF#UHWLFXORLG#GXH#WR#LWV#UDULW\1##
#
.H\#ZRUGV=#$FWLQLF#UHWLFXORLG/#FKURQLF#DFWLQLF#GHUPDWLWLV/#89$/#89%#
#
#
#
#
#
#
#

øQDWoÕ# IRWRVHQVLWLYLWH# J|VWHUHQ# NURQLN# HN]HPDWRLG# ELU# IRWRGHUPDWR]# ROXS/
UHWLN�OR]D#+PDOLJQ#OHQIRPD,#oRN#EHQ]H\HQ#ELU#KLVWRORMLVL#YDUGÕU#YH#EX#\�]GHQ
UHWLN�ORLG#RODUDN#LVLPOHQGLULOPLúWLU1#1DGLU#J|U�OHQ#EX#WDEOR#GDKD#oRN#RUWD#YH\D
LOHUL#\DúODUGDNL#HUNHNOHUGH#RUWD\D#oÕNPDNWDGÕU1#.OLQLN#RODUDN#JHQHOOLNOH#J�QHú
J|UHQ# E|OJHOHUGH/# NÕUPÕ]Õ0PRU# UHQNOL/# ED]HQ# VNXDPOÕ# OLNHQLIL\H# SDS�O# YH
SODNODU# J|U�O�U1# %D]Õ# KDVWDODUGD# QRG�OOHU# YH# \D\JÕQ# HULWURGHUPL# J|U�OHELOLU1
<�]GH#YH#DOÕQGD#GHULQ#NÕUÕúÕNOÕNODU#YH#GHULGH#NDOÕQODúPD#ROXúXU41###
#
dHúLWOL# PDGGHOHUH# NDUúÕ# NRQWDNW# DOOHUML# J|U�OPHVL# QDGLU# GH÷LOGLU1# +DVWDOÕN
J�QHú# YH\D# \DSD\# UDG\DV\RQ# WDUDIÕQGDQ# EDúODWÕOÕU# YH# # EX# HWNLOHULQ# GHYDP
HWPHVL# VRQXFX# NOLQLN# WDEOR# ROXúXU1# 2OJXODUGD# XOWUDYL\ROH# $# +89$,# YH
XOWUDYL\ROH# %# +89%,¶\H# NDUúÕ# LQDWoÕ# ELU# IRWRVHQVLWLYLWH# PHYFXW# ROXS/# D\QÕ
]DPDQGD# :33# QDQRPHWUHQLQ# �]HULQGHNL# J|U�Q�U# ÕúÕ÷D# GD# GX\DUOÕOÕN
EXOXQPDNWDGÕU4/51# )RWRWHVW# LOH# JHQHOOLNOH# DQRUPDO# SDS�OHU# UHDNVL\RQD# HúOLN
HGHQ#G�ú�N#PLQLPDO#HULWHP#GR]X#VDSWDQÕU41#
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##

#

gQFHOHUL# SHUVLVWDQ# ÕúÕN# HU�SVL\RQX/# DNWLQLN
UHWLN�ORLG/# IRWRVHQVLWLI# HN]HPD# YH# IRWRVHQVLWLI
GHUPDWLW# DGÕ# YHULOHQ# WDEORODUÕQ/# VRQ# ]DPDQODUGD
WHN# ELU# KDVWDOÕ÷ÕQ# IDUNOÕ# W�UOHUL# ROGX÷X# YH# NURQLN
DNWLQLN#GHUPDWLW#+.$',#DGÕ\OD#DQÕOPDODUÕQÕQ#GR÷UX
RODFD÷Õ#LOHUL#V�U�OPHNWHGLU41#
#
%XUDGD# QDGLU# J|U�OPHVL# QHGHQL\OH# DNWLQLN
UHWLN�ORLGOL# ELU# ROJX# VXQXODFDN# YH# NURQLN# DNWLQLN
GHUPDWR]#J|]GHQ#JHoLULOHFHNWLU1#
#
2/*8#

#
(OOHUL# YH# \�]�QGH# NDúÕQWÕOÕ# \DUDODU# oÕNPDVÕ
QHGHQL\OH# SROLNOLQL÷LPL]H# EDúYXUDQ# KDVWDPÕ]# 9:
\DúÕQGD# YH# oLIWoLOLNOH# X÷UDúÕ\RUGX1# ùLND\HWOHULQLQ
53# \ÕOGÕU# ROGX÷XQX# YH# \D]ÕQ# \DNÕQPDODUÕQÕQ
DUWWÕ÷ÕQÕ# ELOGLUGL1# <DSÕODQ# IL]LN#PXD\HQHVLQGH# VRO
J|]�Q# WUDYPDWLN# ND\EÕ# GÕúÕQGD# SDWRORML
EHOLUOHQPHGL1# 'HUPDWRORMLN# PXD\HQHGH/# \�]/
HOOHULQ# GRUVDO# \�]�# YH# J|÷�V# �VW# NÕVPÕQGD
EHOLUJLQ# KLSHUSLJPHQWDV\RQ/# DOÕQGD# 48[718# FP
HEDGÕQGD/#G�]HQVL]#NHQDUOÕ/#HULWHPOL/# LQILOWUH/#\HU
\HU# KLSRSLJPHQWH# SODN# úHNOLQGHNL# OH]\RQXQ
�]HULQGH# HNVNRULDV\RQ# YH# WHOHQMLHNWD]LOHU/# VRO
]LJRPDWLN# E|OJHGH# HWUDIÕ# NR\X# NDKYHUHQJL# VL\DK
UHQNOL/# RUWDVÕQGD# 518[4# FP# ER\XWXQGD
KLSRSLJPHQWH#PDN�O#YH#EX#PDN�O�Q#�]HULQGH#�o
DGHW# 507# PP# oDSÕQGD# \�]H\HO# �OVHUDV\RQ
PHYFXWWX1# *|÷�V# E|OJHVLQGH# J�QHú# J|UHQ
E|OJH\H# X\DU# úHNLOGH# \D\JÕQ# KLSHUSLJPHQWDV\RQ
YH# MXJ�OHU# IRVVD# �]HULQGH# 5[5# FP# HEDGÕQGD
SRLNLORGHUPLN# J|U�Q�P# YDUGÕ1# 3RLNLORGHUPLN
OH]\RQXQ#HWUDIÕQGD#405#PP#oDSOÕ#SDS�OOHU#L]OHQGL1
+HU# LNL# HO# GRUVXPXQGD# oHúLWOL# HEDWWD/# VROXN
SHPEH# UHQNWH# HULWHPOL# PDN�OHU# OH]\RQODU/
HULWHPOL# OH]\RQXQ# �]HULQGH# \HU# \HU
HNVNRULDV\RQODU# YH# UDJDWODUÕQ# ROGX÷X# J|U�OG�
+ùHNLO#4,1#7DP#NDQ#VD\ÕPÕ/#VHGLPDQWDV\RQ/#DoOÕN
NDQ# úHNHUL/# NDUDFL÷HU# YH# E|EUHN# IRQNVL\RQ
WHVWOHUL/# $62/# &53/# 5)/# $1$/# LGUDUGD# SRUILULQ
G�]H\L#YH# WDP# LGUDU# WHWNLNL#QRUPDO# LGL1#+DVWDQÕQ
VD÷# |Q# NROXQD# 89$/# VRO# |Q# NROXQD# 89%# LOH
IRWRWHVW#\DSÕOGÕ1#89$#317/#319/#31;/#413#MRXOH2FP5/
89%# 3135/# 3137/# 3139/# 313;/# 314# MRXOH2FP5

GR]ODUÕQGD# 5[7# FP5¶OLN# DODQODUD# X\JXODQGÕ1# 89$
LOH# 31;# MRXOH2FP5# GR]XQGD/# 89%# LOH# LVH# 3139
MRXOH2FP5# GR]XQGD# YH# �]HULQGHNL# GR]ODUGD
X\JXODPDGDQ# 57# VDDW# VRQUD# HULWHP# ROXúWX÷X
J|U�OG�1# +DVWDQÕQ# GHUL# WLSL# QRUPDOGH# �o# RODUDN
GH÷HUOHQGLULOPHVLQH# UD÷PHQ# PLQLPDO# HULWHP
GR]XQXQ# EHNOHQHQH# J|UH# G�ú�N# ROGX÷X
EHOLUOHQGL1# <�]# E|OJHVLQGHQ# DOÕQDQ# EL\RSVLGH
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#
#
GHUPLV# YH# HSLGHUPLVWH# DWLSLN# PRQRQ�NOHHU
K�FUHOHULQ# YH# HSLGHUPDO# VSRQJLR]XQ# HúOLN# HWWL÷L
OHQIRVLWOHU# YH#PDNURIDMODUGDQ# ROXúDQ# LQILOWUDV\RQ
PHYFXWWX# +ùHNLO# 5,1# 2OJX\D# NOLQLN# PXD\HQH# YH
KLVWRSDWRORMLN# LQFHOHPH# VRQXFXQGD# DNWLQLN
UHWLN�ORLG# WDQÕVÕ# NRQXOGX1# +DVWD\D# 433#PJ2J�Q
D]DWL\RS�ULQ# EDúODQÕOGÕ# YH# 63# J�Q# VRQUD
OH]\RQODUGD# L\LOHúPH#EDúODGÕ1#$]DWL\RS�ULQ# LNL#D\
NXOODQÕOGÕNWDQ#VRQUD#NHVLOGL1#%X#V�UH#LoHULVLQGH#48
J�QGH# ELU# \DSÕODQ# WDP# NDQ# VD\ÕPÕ# YH# NDUDFL÷HU

#
#
ùHNLO#41+DVWDQÕQ#HO/#\�]#YH#J|÷�V#E|OJHVLQGHNL#OH]\RQODUÕQ#
J|U�Q�P�1#

#
#
ùHNLO#51#'HUPLV#YH#HSLGHUPLVWH#DWLSLN#PRQRQ�NOHHU#K�FUHOHU
YH# HSLGHUPDO# VSRQJLR]OD# ELUOLNWH# OHQIRVLW# YH#PDNURIDMODUGDQ
ROXúDQ#LQILOWUD\RQ#J|U�Q�P�#+[#53/#+0(,1#
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#

#

IRQNVL\RQ# WHVWOHUL# NRQWUROOHULQGH# DQRPDOL
EHOLUOHQPHGL1# /H]\RQODUÕ# JHULOH\HQ# KDVWD\D
J�QHúWHQ# NDoÕQPDVÕ# YH# JHQLú# VSHNWUXPOX# J�Q
SHUGHOHUL#NXOODQPDVÕ#|QHULOGL1#

#
7$57,ù0$#

#
$NWLQLN#UHWLN�ORLG#HW\RORMLVL# L\L#ELOLQPH\HQ/#NURQLN
HN]HPDW|]# ELU# GHUPDWR]GXU1# 2OJXODUÕQ# (<8¶L
HUNHNWLU1# ,úÕ÷D#PDUX]# NDODQ# E|OJHOHUGH/# úLGGHWOL
NDúÕQWÕOÕ/#HULWHPOL/#VNXDPOÕ#SODNODU#úHNOLQGH#EDúODU1
3ODNODUGD# HQG�UDV\RQ# JHOLúLU# YH# VRQXoWD
HNWURSLRQOD# ELUOLNWH# DVODQ# \�]�# ³IDFLHV# OHRQLQH´
J|U�Q�P�# ROXúXU1# $NWLQLN# UHWLN�ORLGLQ# NOLQLN
J|U�Q�P�# IDUNOÕ# IRUPODUGD# GD# RODELOLU1# dR÷X
KDVWDGD# KLVWRORMLN# LQFHOHPH# VRQXFXQGD# DWLSLN
K�FUHOHULQ# J|U�OHELOGL÷L# EHQLJQ# IRWRVHQVLWLI# ELU
HU�SVL\RQGXU41#
#
+DVWDOÕ÷ÕQ# HW\RSDWRORMLVL# WDP# RODUDN
DQODúÕODPDPÕúWÕU# DQFDN# IDUNOÕ# WHRULOHU# |QH
V�U�OP�úW�U1#7HRULOHULQ#WHPHOLQGH#89%#YH#89$¶\D
NDUúÕ# KDVVDVL\HW# \DWPDNWDGÕU1# 1RUPDO# GHULGH
JHOLúHQ# ORNDOL]H# IRWRDOOHUMLN# UHDNVL\RQ# VRQXFX
GRNX# \DSÕVÕQGD# GH÷LúLNOLN# ROGX÷X# YH# DQWLMHQLN
|]HOOLN# ND]DQGÕ÷Õ/# EX# DQWLMHQLN# \DSÕQÕQ# KDSWHQ
\DSÕVÕQGD# WDúÕ\ÕFÕ# ELU# SURWHLQ# ROGX÷X# |QH
V�U�OPHNWHGLU4/61# %D]Õ# YDNDODUGD# \DSÕODQ# \DPD
WHVWL#VRQXFXQGD#J�Q#SHUGHOHUL/#NRNXOX#PDGGHOHU
YH# DQWLPLNURELDO# PDGGHOHUH# NDUúÕ# KDVVDVL\HW
ROGX÷X# EHOLUOHQPLú/# EX# PDGGHOHULQ# KDVWDOÕ÷ÕQ
ROXúPDVÕQGD# URO# R\QD\DELOHFH÷L# LOHUL
V�U�OP�úW�U71#'L÷HU#ELU#oDOÕúPDGD# LVH/#DGKH]\RQ
PROHN�OOHULQGH#ER]XNOXN#ROGX÷X#YH#ROD\ÕQ# WLS# ,9
DOOHUMLN# UHDNVL\RQ# ROGX÷X# IDNDW# ÕúÕN# HWNLVL\OH
ROXúDQ# DQWLMHQLN# \DSÕQÕQ# EHOLUOHQHPHGL÷L
ELOGLULOPHNWHGLU81# g]HWOH# DNWLQLN# UHWLN�ORLGLQ
HQGRMHQ# YH\D# HNVRMHQ# ND\QDNOÕ# ELU# DQWLMHQLQ
YDUOÕ÷ÕQGD#ÕúÕ÷ÕQ#HWNLVL\OH#JHOLúHQ/#NURQLN#LQDWoÕ#ELU
GHUPDWR]#ROGX÷X#V|\OHQHELOLU1#
#
+DVWDOÕ÷ÕQ#HUNHQ#G|QHPOHULQGH#J|U�OHQ#KLVWRORMLN
EXOJXODU# NRQWDNW# GHUPDWLWL# DQÕPVDWÕU1# (SLGHUPDO
VSRQJLR]/# \�]H\HO# YH# GHULQ# SHULYDVN�OHU
LQIODPDWXDU# LQILOWUDV\RQ# J|U�O�U1# 'DKD# HVNL
OH]\RQODUGD# GH÷LúLN# PLNWDUGD# RODQ# \R÷XQ# ELU
LQILOWUDV\RQ# YDUGÕU1# $\UÕFD# HSLGHUPLVGH# 3DXWULHU
PLNURDSVHOHULQH#EHQ]HU#úHNLOGH#K�FUH#ELULNLPL#YH
GHUPLVWH# |]HOOLNOH#SHULYDVN�OHU# \HUOHúLPOL#PLWRWLN
|]HOOLN# J|VWHUHQ# GHULQ# \HUOHúLPOL# LQILOWUDV\RQ
L]OHQLU1#ùD\HW#KDVWDOÕN#oRN#úLGGHWOL# LVH#N�WDQ|]#7
K�FUHOL# OHQIRPD\D# oRN# EHQ]HU1# 'L÷HU# WDUDIWDQ
HVNL# OH]\RQODUGD# SDSLOOHU# GHUPLVWH# YHUWLNDO

GD÷ÕODQ# NROODMHQ# YH# VDWHOOLW# ILEUREODVWODUÕQ# YDUOÕ÷Õ
J|U�OHELOHFHN#GL÷HU#|]HOOLNOHUGHQGLU91##
#
6RQ# \ÕOODUGD# SHUVLVWDQ# ÕúÕN# HU�SVL\RQX/
IRWRVHQVLWLI# HN]HPD/# IRWRVHQVLWLI# GHUPDWLW# YH
DNWLQLN# UHWLN�ORLG#RODUDN#DGODQGÕUÕODQ#KDVWDOÕNODUÕQ
.$'# EDúOÕ÷Õ# DOWÕQGD# GH÷HUOHQGLULOPHVLQLQ# X\JXQ
RODFD÷Õ# LOHUL# V�U�OPHNWHGLU41# %X# KDVWDOÕNODUÕQ
KHSVLQGH# 89%/# 89$# YH# J|U�OHELOHQ# ÕúÕ÷ÕQ# ELULQH
YH\D# ELUNDoÕQD# NDUúÕ# GX\DUOÕOÕN# YDUGÕU:0<1# .OLQLN
RODUDN# KDVWDOÕNODUÕQ# KHSVLQGH# |]HOOLNOH# J�QHúH
PDUX]# NDODQ# E|OJHOHUL# WXWDQ/# ED]HQ# NDSDOÕ
E|OJHOHUH# GH# \D\ÕODQ/# LQILOWUH# SDS�O# YH# SODNODUOD
ELUOLNWH# J|U�OHQ# OH]\RQODU# HN]HPDW|]
NDUDNWHUGHGLU# YH# QDGLUHQ# HULWURGHUPL
JHOLúHELOLU4/431#
#
.$'¶LQ# LOHUL# G|QHPOHULQGH# KLVWRORMLN# RODUDN
J|U�OHQ# N�WDQ|]# 7# K�FUHOL# OHQIRPD\D# EHQ]HU
J|U�Q�P# WDQÕGD# J�oO�N# \DUDWDELOLU1
øPP�QRKLVWRNLP\DVDO# LQFHOHPH# VRQXFXQGD
.$'¶GH###HSLGHUPLVWH##J|U�OHQ##K�FUHOHULQ##&';.#
+70VXSUHVVRU0F\WRWR[LF,# K�FUHOHU/# N�WDQ|]# 7
K�FUHOL# OHQIRPDGD# &'7.# +7# KHOSHU,# K�FUHOHU
ROGX÷X# J|U�OP�úW�U441# 3ROLPHUD]# ]LQFLU
UHDNVL\RQX# +3&5,# YH# GHQDWXULQJ# JUDGLHQW# JHO
HOHFWURSKRUHVLV# +'**(,# NRPELQDV\RQX\OD# 7&5
JDPPD# JHQH# UHDUUDQJHPHQW# DQDOL]L# YH
LPP�QRKLVWRNLP\DVDO# LQFHOHPH# VRQXFXQGD# 7&5
JHQLQLQ# N�WDQ|]#7#K�FUHOL# OHQIRPDGD#J|U�OG�÷�
IDNDW# DNWLQLN# UHWLN�ORLGGH# J|U�OPHGL÷L
ELOGLULOPHNWHGLU1# øPP�QRKLVWRNLP\DVDO# LQFHOHPH
VRQXFXQGD# LVH#&';.#K�FUHOHULQ#D]#RUDQGD#+\HGL
KDVWDQÕQ# G|UG�QGH,# DNWLQLN# UHWLN�ORLGGH
EXOXQDELOHFH÷L# LIDGH# HGLOPHNWHGLU1# %X# QHGHQOH
7&5# JHQH# UHDUUDQJHPHQW# DQDOL]L# LOH
LPP�QRKLVWRNLP\DVDO# LQFHOHPHQLQ# ELUOLNWH
\DSÕOPDVÕQÕQ# X\JXQ# RODFD÷Õ# YXUJXODQPDNWDGÕU451
+LVWRORMLN# \DSÕQÕQ# N�WDQ|]# 7# K�FUHOL# OHQIRPD\D
EHQ]HPHVL# QHGHQL\OH# KDVWDOÕ÷ÕQ# OHQIRPD\D
G|Q�úHELOHFH÷L# LOHUL# V�U�OP�úW�U1# $QFDN# 564
KDVWDOÕN# ELU# VHULGH# \DSÕODQ# ELU# oDOÕúPDGD# QH
OHQIRPD# QH# GH# QRQ0OHQIRPD# W�P|U# JHOLúPH
ULVNLQLQ# QRUPDO# SRS�ODV\RQGDQ# IDUNOÕ# ROPDGÕ÷Õ
J|U�OP�úW�U461##
#
+DVWDOÕ÷ÕQ# WHGDYLVLQGH# |QHPOL# RODQ# J�QHú
ÕúÕQODUÕQGDQ# NDoÕQPDNWÕU1# *HQLú# VSHNWUXPOX# J�Q
SHUGHOHUL#NXOODQÕOPDOÕGÕU1#$]DWL\RS�ULQ#830483#PJ
GR]XQGD# ROJXODUÕQ# 526¶�QGH# UHPLV\RQ# ROXúWXUXU1
øODo# NHVLOGLNWHQ# VRQUD# ROJXODUÕQ# ELU# NÕVPÕQGD
KDVWDOÕN# WHNUDUOD\DELOLU1# $\UÕFD# WHGDYLGH# VLVWHPLN
NRUWLNRVWHURLGOHU/# G�ú�N# GR]# SVRUDOHQ# .# 89$
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#

#

#+389$,# WHGDYLVL# YH\D# 389$# WHGDYLVL\OH# ELUOLNWH
\�NVHN# GR]# NRUWLNRVWHURLGOHU# NXOODQÕODELOLU1
6LNORVSRULQ# $# NXOODQÕODELOHFHN# DOWHUQDWLI
LODoODUGDQGÕU41#
#
6RQXo#RODUDN/#DNWLQLN#UHWLN�ORLG#.$'¶OHU#LoHULVLQGH
VSHNWUXPXQ# HQ# D÷ÕU# IRUPXQX# ROXúWXUDQ/# QDGLU
J|U�OHQ#YH#WHGDYLVL#J�o#ELU#KDVWDOÕNWÕU1#+DVWDOÕ÷ÕQ
HW\RSDWRJHQH]LQH# \|QHOLN# \DSÕODFDN# DUDúWÕUPDODU
HWNLQ# WHGDYL# \|QWHPOHULQLQ# JHOLúWLULOPHVLQGH
ID\GDOÕ#RODFDNWÕU1#
#
#
.$<1$./$5#
#
41# +DZN# -//#1RUULV# 3*1#&KURQLF# DFWLQLF#GHUPDWLWLV1# ,Q=# )LW]SDWULFN#7%/#(LVHQ

$=/# :ROII# ./# )UHHGEHUJ# ,0/# $XVWHQ# .)/# HGV1# 'HUPDWRORJ\# LQ# *HQHUDO
0HGLFLQH1#7WK#HG1#1HZ#<RUN=#0F*UDZ#+LOO#,QF#4<<6=#499:0<1#

51# /LP# +:/# 0RULVRQ# ://# .DPLGH# 5/# %XFKQHVV# 05/# +DUULV# 5/# 6RWHU# 1$1
&KURQLF# DFWLQLF# GHUPDWLWLV1# $Q# DQDO\VLV# RI# 84# SDWLHQWV# HYDOXWHG# LQ# WKH
8QLWHG#6WDWHV#DQG#-DSDQ1#$UFK#'HUPDWRO#4<<7>#463=#45;70<1#

61# 0HQDJH# +'/# +DUULVRQ# *,/# 3RWWHQ# &6/# <RXQJ# $5/# +DZN# -/1# 7KH# DFWLRQ
VSHFWUXP# IRU# LQGXFWLRQ#RI# #FKURQLF#DFWLQLF#GHUPDWLWLV# LV#VLPLODU#WR# WKDW# IRU
VXQEXUQ#LQIODPPDWLRQ1#3KRWRFKHP#3KRWRELRO#4<<8>#95=#<:90<1#

#

71# )RWLDGHV# -/# 6RWHU#1$/# /LP#+:1#5HVXOW# RI# HYDOXDWLRQ# RI# 536# SDWLHQWV# IRU
SKRWRVHQVLWLYLW\#LQ#D#:160\HDU#SHULRG1#-#$P#$FDG#'HUPDWRO#4<<8>#66=#8<:0
9351#

81# 0HQDJH#+'/#6DWWDU#1./#+DVNDUG#'2/#+DZN#-//#%UHDWKQDFK#601#$#VWXG\#RI
WKH# NLQHWLFV# DQG# SDWWHUQ# RI# VHOHFWLQ/# 9&$004# DQG# ,&$004# H[SUHVVLRQ# LQ
FKURQLF#DFWLQLF#GHUPDWLWLV1#%U#-#'HUPDWRO#4<<9>#467=#5950;1#

91# +DZN# -/0/#6PLWK#13/#%ODFN#001#&KURQLF#DFWLQLF#GHUPDWLWLV1# ,Q=#(OGHU#'/
(OHQLWVDV#5/# -DZDUVN\# &/# -RKQVRQ# %/# HGV1# /HYHU¶V#+LVWRSDWKRORJ\# RI# WKH
6NLQ1#;WK#HG1#3KLODGHOSKLD=#/LSSLQFRWW05DYHQ#3XE#4<<:>#63;0431#

:1# $SSOHJDWH# /$/# )UHQN# (/# *LEEV# 1/# -RKQVRQ# %/# )HUJXVRQ# -/# 7\UUHOO# 501
&HOOXODU# VHQVLWLYLW\# WR# R[LGDWLYH# VWUHVV# LQ# WKH# SKRWRVHQVLWLYLW\
GHUPDWLWLV2DFWLQLF#UHWLFXORLG#V\QGURPH1#-#,QYHVW#'HUPDWRO#4<<7>#435=#:950
:1#

;1# /X\#+/# )UHQN# (/# $SSOHJDWH# /$1#8OWUDYLROHW# $0LQGXFHG# FHOOXODU#PHPEUDQH
GDPDJH# LQ# WKH# SKRWRVHQVLWLYLW\# GHUPDWLWLV2DFWLQLF# UHWLFXORXG# V\QGURPH1
3KRWRGHUPDWRO#3KRWRLPPXQRO#3KRWRPHG#4<<7>#43=#4590661#

<1# +HDO\#(/#5RJHUV#61#3KRWRVHQVLWLYLW\#GHUPDWLWLV2DFWLQLF#UHWLFXORLG#V\QGURPH
LQ#DQ# ,ULVK#SRSXODWLRQ=#D# UHYLHZ#DQG# VRPH#XQXVXDO# IHDWXUHV1#$FWD#'HUP
9HQHUHRO#4<<8>#:8=#:5071#

431# 6LJXUGVVRQ#9/#7RRQVWUD#-/#+H]HPDQV#%0/#YDQ#9ORWHQ#:$1#(U\WURGHUPD1#$
FOLQLFDO# DQG# IROORZ0XS# VWXG\# RI# 435# SDWLHQWV/# ZLWK# VSHFLDO# HPSKDVLV# RQ
VXUYLYDO1#-#$P#$FDG#'HUPDWRO#4<<9>#68=#860:1#

441# +HOOHU#3/#:LHF]RUHF#5/#:DOGR#(/#0HROD#7/#%XFKQHVV#05/#6RWHU#1$/# /LP
+:1#&KURQLF#DFWLQLF#GHUPDWLWLV1#$Q#LPPXQRKLVWRFKHPLFDO#VWXG\#RI#LWV#70FHOO
DQWLJHQLF# SURILOH/#ZLWK# FRPSDULVRQ# WR# FXWDQHRXV#70FHOO# O\PSKRPD1#$P# -
'HUPDWRSDWKRO#4<<7>#49=#843091#

451# %DNHOV# 9/# YDQ# 2RVWYHHQ# -:/# 3UHHVPDQ# $+/# 0HLMHU# &-/# :LOOHP]H# 51
'LIIHUHQWLDWLRQ#EHWZHHQ#DFWLQLF#UHWLFXORLG#DQG#FXWDQHRXV#7#FHOO# O\PSKRPD
E\# 7# FHOO# UHFHSWRU# JDPPD# JHQH# UHDUUDQJHPHQW# DQDO\VLV# DQG
LPPXQRSKHQRW\SLQJ1#-#&OLQ#3DWKRO#4<<;>#84=#4870;1#

461# %LOVODQG#'/#&URPELH# ,./# )HUJXVRQ# -1#7KH# SKRWRVHQVLWLYLW\#GHUPDWLWLV# DQG
DFWLQLF# UHWLFXORLG# V\QGURPH=# QR# DVVRFLDWLRQ# ZLWK# O\PSKRUHWLFXODU
PDOLJQDQF\/#%U#-#'HUPDWRO#4<<7>#464=#53<0471#

#


