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%X#oDOÕúPDGD# #%7¶GH# # OXPEDU#VSLQDO#VWHQR]# WDQÕVÕ#NRQXODQ#KDVWDODUGD# LVWLUDKDWWH#YH#
HIRUX# WDNLEHQ# Q|URMHQLN# NORGLNDV\R# RUWD\D# oÕNWÕNWDQ# VRQUD# ND\GHGLOHQ# +# UHIOHNVL#
GH÷LúLNOLNOHULQLQ#UDGLN�ORSDWL\L#RUWD\D#NR\PDGDNL#GH÷HUL#DUDúWÕUÕOGÕ1#dDOÕúPD#54#OXPEDU#
VSLQDO# VWHQR]OX# KDVWDGD# \DSÕOGÕ1# 54# VD÷OÕNOÕ# ELUH\# GH# NRQWURO# JUXEX# RODUDN# DOÕQGÕ1#
+DVWDODUÕQ#HIRU#|QFHVL#YH#HIRU# VRQUDVÕ#+# UHIOHNVL#RUWDODPD# # ODWDQV#GH÷HUOHUL/# ODWDQV#
IDUNÕ#RUWDODPD#GH÷HUOHUL#NRQWURO#JUXEX#GH÷HUOHULQH#J|UH#DQODPOÕ#GHUHFHGH# +VÕUDVÕ\OD#
S?3134/#S?31335,#X]DPÕú# RODUDN# #EXOXQGX1#<LQH#KDVWDODUÕQ# HIRU# VRQUDVÕ# YH# |QFHVL#
ODWDQV# IDUNÕ# RUWDODPD# GH÷HUOHUL# NRQWURO# JUXEX# GH÷HUOHULQH# J|UH# DQODPOÕ# +S?3135,#
GHUHFHGH# ID]OD\GÕ1# +DVWD# JUXEXQGD# HIRU# # VRQUDVÕ0HIRU# |QFHVL# ODWDQV# IDUNÕQÕQ# :#
KDVWDGD# +(6616,# 4# PVQ¶GHQ# GDKD# ID]OD# ROGX÷X# VDSWDQGÕ# YH# ODWHUDO# UHVHV# GDUOÕ÷Õ#
VDSWDQDQ# KDVWDODUGD/# ODWHUDO# UHVHV# GDUOÕ÷Õ# ROPD\DQODUD# J|UH# ODWDQV# IDUNÕQÕQ# DQODPOÕ#
GHUHFHGH# +S?3136,# ID]OD# ROGX÷X# J|U�OG�1# /DWHUDO# UHVHV# GDUOÕ÷ÕQD# # RVWHRILWLN#
ROXúXPODUÕQ#HúOLN#HWWL÷L#KDVWDODUGD# #EX# LOLúNL#GDKD#DQODPOÕ# LGL# +S?31335,1#7HN# WDUDIOÕ#
VHPSWRPX# RODQ# KDVWDODUGD# ODWDQV# IDUNÕQÕQ# ELODWHUDO# VHPSWRPOX# ROJXODUÕQ# ODWDQV#
IDUNODUÕQD# J|UH# +VÕUDVÕ\OD# 4/5±4/6# PVQ/# 3/5±3/;# PVQ,# DQODPOÕ# GHUHFHGH# +S?3138,#
X]DPÕú# ROGX÷X# VDSWDQGÕ1# 6RQXoODU# GX\XVDO# YH# PRWRU# LOHWL# GH÷HUOHUL# QRUPDO# RODQ#
OXPEDU# VSLQDO# VWHQR]OX# KDVWDODUGD# SURNVLPDO# VLQLU# LOHWL# GH÷HUOHULQL# WHVW# HWPHNWH#
NXOODQÕODQ#+#UHIOHNVLQGH##HIRUOD#DQODPOÕ#ELU#GH÷LúLNOL÷LQ#ROGX÷XQX##J|VWHUPHNWHGLU1##
#
$QDKWDU#NHOLPHOHU=##/XPEDU#VSLQDO#VWHQR]/#+#UHIOHNVL/#HIRU#
#
7KH#HIIHFWV#RI#HIIRUW#RQ#+#UHIOH[#LQ#OXPEDU#VSLQDO#VWHQRVLV#
#
,Q#WKLV#VWXG\/#ZH#HYDOXDWHG#GLDJQRVWLF#YDOXH#RI#WKH#+#UHIOH[#FKDQJHV#LQ#WKH#GLDJQRVLV#
RI# UDGLFXORSDWK\1# 7KH# SDWLHQW# JURXS# ZLWK# OXPEDU# VSLQDO# VWHQRVLV# ZHUH#
GLDJQRVHG#ZLWK#&71#7KH#+# UHIOH[# FKDQJHV#ZHUH# HYDOXDWHG#EHIRUH# DQG# DIWHU# HIIRUW#
ZKHQ#QHXURJHQLF#FODXGLFDWLRQ#DSSHDUHG1#7KH#SDWLHQW#JURXS#LQFOXGHG#54#SDWLHQWV#DQG#
54#KHDOWK\#VXEMHFWV#ZHUH#HYDOXDWHG#DV#WKH#FRQWURO#JURXS1#7KH#DYHUDJH# ODWHQF\#DQG#
DYHUDJH#ODWHQF\#GLIIHUHQFH#YDOXHV#RI#WKH#+#UHIOH[#EHIRUH#DQG#DIWHU#HIIRUW#LQ#SDWLHQWV#
ZHUH#IRXQG#WR#EH#VLJQLILFDQWO\# ORQJHU#WKDQ#WKH#FRQWURO#JURXS#+UHVSHFWLYHO\/#S?3134/#
S?31335,#$YHUDJH# YDOXHV#RI# ODWHQF\#GLIIHUHQFHV#EHIRUH#DQG#DIWHU#HIIRUW#ZDV#PRUH#
VLJQLILFDQW#WKDQ#WKH#FRQWURO#JURXS#+S?3135,1#,Q#SDWLHQW#JURXS/# LW# LV#REVHUYHG#WKDW#:#
SDWLHQWV# +6616(,#KDG#D#EHIRUH#DQG#DIWHU#HIIRUW# ODWHQF\#GLIIHUHQFH#RI#PRUH# WKDQ# 4#
PVHF# 1# 7KH# ODWHQF\# GLIIHUHQFH# LQ# SDWLHQWV#ZLWK# ODWHUDO# UHFHVV# VWHQRVLV#ZDV#PRUH#
VLJQLILFDQW# +S?3136,# WKDQ# WKH# SDWLHQWV# ZLWKRXW# ODWHUDO# UHFHVV# VWHQRVLV1# 7KLV#
UHODWLRQVKLS#ZDV#PRUH#VLJQLILFDQW#LQ#SDWLHQWV#ZLWK#RVWHRSK\WHV#DFFRPSDQ\LQJ#ODWHUDO#
UHFHVV# VWHQRVLV# +S?31335,1# 7KH# ODWHQF\# GLIIHUHQFH# LQ# SDWLHQWV# ZLWK# XQLODWHUDO#
V\PSWRPV#+415#±#416#PVHF,#ZDV#VLJQLILFDQWO\#ORQJHU#WKDQ#WKH#SDWLHQWV#ZLWK#ELODWHUDO#
V\PSWRPV# +415# ±# 31;,# +3?3138,1#2XU# # UHVXOWV# UHYHDO# WKDW# LQ# SDWLHQWV#ZLWK# OXPEDU#
VSLQDO#VWHQRVLV#KDYLQJ#QRUPDO# #YDOXHV#RI# #VHQVRU\#DQG#PRWRU#FRQGXFWLRQ#YDOXHV#+#
UHIOH[#YDOXHV#KDYH#VLJQLILFDQW#FKDQJH#ZLWK#HIIRUW#1#
#
.H\#ZRUGV=#/XPEDU#VSLQDO#VWHQRVLV/#+#UHIOH[/#HIIRUW#
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#

/XPEDU# VSLQDO# VWHQR]# +/66,# Q|UDO# NDQDO# YH
IRUDPHQOHULQ# OXPERVDNUDO# VLQLU# N|NOHULQL# YH\D
NDXGD# HNXLQD\Õ# VÕNÕúWÕUDFDN# úHNLOGH# GDUDOPDVÕGÕU
YH# VÕNOÕNOD# GHMHQHUDWLI# QHGHQOHUH# ED÷OÕ# RUWD\D
oÕNPDNWDGÕU4/5/6/71# 6WHQR]XQ# HUNHQ# WDQÕ# YH
WHGDYLVL/# WHGDYL# HGLOHPH\HQ# D÷UÕODUÕ# YH# NURQLN
VLQLU# N|N�# VÕNÕúPDVÕ# VRQXFX# RUWD\D# oÕNDQ# NDOÕFÕ
Q|URORMLN#VHNHOOHUL#|QOH\HELOLU4/51#
#
%LOJLVD\DUOÕ#WRPRJUDIL#+%7,#YH#0DQ\HWLN#UH]RQDQV
+05,# JLEL# LOHUL# Q|URUDG\RORMLN# J|U�QW�OHPH
\|QWHPOHUL/# Q|URMHQLN# NORGLNDV\R# YH\D# D÷UÕOÕ
UDGLN�ORSDWL#úLND\HWOHUL#RODQ#KDVWDODUGD#VLQLU#N|N�
VÕNÕúPD# E|OJHOHULQL# ORNDOL]H# HWPHPL]L# JHQHOOLNOH
NROD\ODúWÕUPDNOD# ELUOLNWH/# UDGLN�ORSDWL\L
J|VWHUPHGH#\HWHUVL]#NDOPDNWDGÕUODU5/61###
#
(OHNWURP\RJUDIL# +(0*,># %7# YH# 05¶GD# J|]GHQ
NDoDQ# YH\D# GH÷HUOHQGLULOHPH\HQ# ODWHUDO# UHVHV
VWHQR]X# ND\QDNOÕ# UDGLN�ORSDWLQLQ
GH÷HUOHQGLULOPHVLQGH# NXOODQÕOPDNWDGÕU1# 1|URMHQLN
NORGLNDV\RGD# HOGH# HGLOHQ# QRUPDO# (0*# VRQXoODUÕ
VSLQDO# VWHQR]X# HNDUWH# HWWLUPH]1# d�QN�# VSLQDO
VWHQR]XQ#QHGHQ#ROGX÷X#UDGLN�ORSDWL># LQWHUPLWWDQ
YH\D# OXPEDO# ORUGR]OD# GH÷LúHQ# ELoLPGH# RODELOLU/
VDGHFH# D\DNWD# NDOPD# YH# \�U�PH# LOH# RUWD\D
oÕNDELOLU5/</431# %X# GXUXP# Q|URMHQLN# NORGLNDV\RGD/
SDUDYHUWHEUDO# PLNURVLUN�ODV\RQGDNL# JHoLFL
ER]XOPD\D/#SR]LV\RQHO#UDGLN�ORSDWLGH# LVH# OXPEDU
ORUGR]# YH# HNVWDQVL\RQXQ# Q|UDO# NDQDO# YH
IRUDPHQOHUL#GDUDOWPDVÕQD#ED÷ODQPDNWDGÕU5/8/91##
#
(0*#LOH#WLELDO#VLQLUGHQ#ND\GHGLOHQ#+#UHIOHNVL/#UXWLQ
VLQLU# LOHWL# oDOÕúPDODUÕQD#\DUGÕPFÕ#RODUDN/#SHULIHULN
VLQLU# ER]XNOXNODUÕ# YH# VDQWUDO# PRWRU# Q|URQ
HNVLWDELOLWHVLQL# GH÷HUOHQGLUPHGH# NXOODQÕODQ/
X\JXODQPDVÕ#NROD\#ELU# WHVWWLU451# #/66¶OL#KDVWDODUÕQ
ELU# NÕVPÕQGD# +# UHIOHNVL# ODWDQVÕQGD# DUWÕú# ROGX÷X
YH\D# KLo# DOÕQDPDGÕ÷Õ# ELOLQPHNWH5# IDNDW# EX
KDVWDODUGD# VHPSWRPODUÕ# ROXúWXUDQ# HIRUXQ# +
UHIOHNVLQGH# QH# W�U# ELU# GH÷LúLNOL÷H# \RO# DoWÕ÷Õ
NRQXVXQGD# # ELU# ELOJL# EXOXQPDPDNWDGÕU1# %X
oDOÕúPDGD/# /66¶OL# KDVWDODUGD# LVWLUDKDWWH# # YH# HIRU
VRQUDVÕ# Q|URMHQLN# NORGLNDV\R# RUWD\D# oÕNWÕNWDQ
VRQUD# ND\GHGLOHQ# +# UHIOHNVLQLQ# UDGLN�ORSDWL\L
RUWD\D#NR\PDGDNL#GH÷HUL#DUDúWÕUÕOGÕ1#
#
0$7(5<$/#9(#0(72'#
#
%X# oDOÕúPD/# øQ|Q�# hQLYHUVLWHVL# 7ÕS# )DN�OWHVL
)L]LNVHO# 7ÕS# YH# 5HKDELOLWDV\RQ/# 1|URORML/
1|URúLUXUML/#2UWRSHGL#SROLNOLQLNOHULQH/#0DUW# 4<<90
2FDN# 4<<:# WDULKOHUL# DUDVÕQGD# EDúYXUDQ# YH

OXPEDU#VSLQDO#VWHQR]# WDQÕVÕ#DODQ#:¶VL#HUNHN/#47¶�
NDGÕQ# ROPDN# �]HUH# 54# KDVWD# LOH# KHUKDQJL# ELU
KDVWDOÕ÷Õ# YH# úLND\HWL# ROPD\DQ/# %7¶GH# GXUDO# VDN
WUDQVYHUV# NHVLW# DODQÕ# |Oo�POHUL# QRUPDO# RODQ# ;¶L
HUNHN#46¶�#NDGÕQ##WRSODP#54#NLúLOLN#NRQWURO#JUXEX
GD# GDKLO# ROPDN# �]HUH# 75# NLúL# DOÕQGÕ1# %�W�Q
DGD\ODU# WHúKLV# HGLOHPHPLú# RODVÕ# ELU# SDWRORML\L
HNDUWH# HWPHN# DPDFÕ\OD# D\UÕQWÕOÕ# |\N�/# IL]LN
PXD\HQH/# ODERUDWXDU# YH# UDG\RORMLN# LQFHOHPHOHUH
WDEL# WXWXOGXODU1# +HUKDQJL# ELU# Q|URPXVN�OHU
KDVWDOÕ÷Õ/# GL\DEHWL/# WLURLG# KDVWDOÕ÷Õ# E|EUHN
\HWPH]OL÷L/#DONROL]P/#%45#\D#GD#IRODW#HNVLNOL÷L#JLEL
SROLQ|URSDWL#\DSDELOHFHN#KDVWDOÕ÷Õ#RODQODU/#OXPEDU
FHUUDKL# JHoLUPLú# RODQODU# YH# KHU# LNL# DOW
HNVWUHPLWHGH# \DSÕODQ# GRSSOHU# XOWUDVRQGD
YDVN�OHU# SDWRORML# WHVSLW# HGLHQOHU# oDOÕúPD# GÕúÕ
EÕUDNÕOGÕ1# $QDPQH]GH# D÷UÕQÕQ# ORNDOL]H# ROGX÷X
E|OJHOHUH# J|UH# KDVWDODU# +EHO/# EDFDN# YH# KHULNLVL
RODUDN,# �o# JUXED# D\UÕOGÕ1# $÷UÕQÕQ# WLSL/# KDUHNHWOH
DUWÕS#DUWPDGÕ÷Õ# LVWLUDKDW#VÕUDVÕQGD#ROXS#ROPDGÕ÷Õ/
D÷UÕ\Õ#RUWD\D#oÕNDUDQ#\�U�PH#PHVDIHVL#YH#D\DNWD
GXUPD/# EHO# IOHNVL\RQXYH# RWXUPD# LOH# JHoLS
JHoPHGL÷L# VRUJXODQGÕ1# )L]LN# PXD\HQHGH# KHU# LNL
DOW#HNVWUHPLWHQLQ#G�]#EDFDN#NDOGÕUPD#WHVWL/#'75/
PRWRU#YH#GX\X#PXD\HQHOHUL#\DSÕOGÕ1##
#
#+DVWDODUÕQ# %7# LQFHOHPHVL# /5064# DUDVÕ# E|OJH/
LQWHUYHUWHEUDO# GLVN# DUDOÕNODUÕ# VHYL\HVLQGH# NHVLWOHU
DOÕQDUDN/# YHUWHEUDO# NRORQXQ# KHP# \XPXúDN# GRNX
KHP# GH# NHPLN# SHQFHUH# GH# LQFHOHPHVL# \DSÕOGÕ1
7�P# %7¶OHU# D\QÕ# X]PDQ# UDG\RORJ# WDUDIÕQGDQ
LQFHOHQGL#YH#VRQXoODU#UDSRU#HGLOGL1#/XPEDU#VSLQDO
VWHQR]# GXUDO# VDN# NHVLW# DODQÕQÕQ# 433# PP5# # YH
DOWÕQGD# ROPDVÕ/# ODWHUDO# UHVHV# oDSÕQÕQ# 6# PP¶QLQ
DOWÕQGD# ROPDVÕ# %7# NULWHUOHUL# RODUDN# DOÕQGÕ1# 'XUDO
VDN# DODQÕQÕQ# GDUDOPDVÕQD# QHGHQ# RODQ/# GLVN
KHUQLVL/#EXOJLQJ/#PHGXODU# NDQDO#|Q#DUND# oDSÕQÕQ
44# PP¶QLQ# DOWÕQGD# ROPDVÕ/# OLJDPHQWXP
IODYXPODUÕQ# NDOVLILNDV\RQX# YH# 7# PP¶GHQ# JHQLú
ROPDVÕ/# PHGXOODU# NDQDOD# \D# GD# ODWHUDO# UHVHVH
X]DQDQ# RVWHRILWLN# ROXúXPODU/# SRVWHULRU
ORQJLWXGLQDO# OLJDPHQW#NDOVLILNDV\RQX/#IDVHW#HNOHP
KLSHUWURILOHUL/# VSRQGLOROLVWH]LV# JLEL# SDWRORMLOHU
VSLQDO#VWHQR]#QHGHQL#RODUDN#ND\GHGLOGL1####
#
'DU# VSLQDO# NDQDO# RODUDN# GH÷HUOHQGLULOHQ# YH# %7
J|U�Q�P�#OXPEDU#VSLQDO#VWHQR]#NULWHUOHULQH#X\DQ
KDVWDODUÕQ# øQ|Q�# hQLYHUVLWHVL# 1|URIL]\RORML
ODERUDWXDUÕQGD#'DQWHF0&DQWDWD#PDUND#oLIW#NDQDOOÕ
ELU# (0*# FLKD]Õ# LOH# HOHNWURIL]\RORMLN# oDOÕúPDODUÕ
\DSÕOGÕ1# $GD\ODU# PXD\HQH# PDVDVÕQD# \�]�VW�
\DWÕUÕOÕS/# D\DNODU# VHUEHVW# NDODFDN# úHNLOGH# D\DN
ELOHNOHUL#PDVD# NHQDUD# \HUOHúWLULOGL1# $\UÕFD# E�W�Q
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ELOHNOHUL#PDVD# NHQDUD# \HUOHúWLULOGL1# $\UÕFD# E�W�Q
KDVWDODUÕQ# DOW# HNVWUHPLWH# FLOW# ÕVÕVÕQÕQ# 64068# 3&
DUDVÕQGD# ROPDVÕQD# |]HQ# J|VWHULOGL1# +HU# LNL# DOW
HNVWUHPLWHGH#VWDQGDUW#RODUDN#VXUDO#VLQLU#GX\X#YH
SRVWHULRU# WLEL\DO# VLQLU# PRWRU# LOHWL# LQFHOHPHOHUL
\DSÕOGÕ1# 6LQLU# LOHWL# KÕ]Õ/# GLVWDO# ODWDQV# YH# DPSOLW�G
|Oo�POHUL#ND\GHGLOGL1#$GD\ODUÕQ#HIRU#|QFHVL#KHU#LNL
EDFDNWD# +# UHIOHNVOHUL# ND\GHGLOGL1# +DVWD# JUXEX>
NODGLNDV\R#úLND\HWOHUL#RUWD\D#oÕNDQD#GHN/#NRQWURO
JUXEX#LVH#4#NP#\�U�W�OG�NWHQ#VRQUD/#HIRU#VRQUDVÕ
+#UHIOHNVOHUL#ND\GHGLOGL#+ùHNLO#4,1##
#
+# UHIOHNVL# ND\GÕ# LoLQ# %UDGGRP# YH# -RKQVRQ¶ÕQ
|Oo�P#PHWRGX#NXOODQÕOGÕ1#%X#PHWRGD#J|UH>#PLG0
SRSOLWHDO# oL]JL# LOH# PHGLDO# PDOOHROXQ# SURNVLPDOL
DUDVÕQGD# X]DQDQ# oL]JLQLQ# RUWD# QRNWDVÕQGD# EDOGÕU
NDVÕ# �]HULQH# 4# FP# oDSOÕ# DNWLI# ND\GHGLFL# \�]H\HO
GLVN# HOHNWURW/# $úLO# WHQGRQX# �]HULQH# LVH# \�]H\HO
UHIHUDQV# HOHNWURW# \HUOHúWLULOGL1# $NWLI# HOHNWURW# LOH
VWLPXODW|U# HOHNWURW# DUDVÕQD# WRSUDNODPD
X\JXODQGÕ1# $NWLI# VWLPXODW|U# HOHNWURW# +NDWRG,
SURNVLPDOGH#RODFDN#úHNLOGH#SRVWHULRU# WLEL\DO#VLQLU
SRSOLWHDO# oL]JLGH# VWLPXOH# HGLOGL1# 6WLP�ODV\RQ
VÕUDVÕQGD# KDVWDODUD# -HQGUDVVLN# PDQHYUDVÕ
\DSWÕUÕOGÕ1# .D\ÕW# LoLQ# DPSOLILNDV\RQ# 4# PY2GLY/
HNUDQ# V�S�UPH# KÕ]Õ# 8# PVQ2GLY# YH# VWLPXODV\RQ
V�UHVL# 3/8#PVQ#RODUDN#D\DUODQGÕ1#6WLPXOXV#VÕNOÕ÷Õ
RODUDN# GD# KHU# 5# VQ*GH# 4# VWLPXOXV# NXOODQÕOGÕ1
&HYDEÕQ# EORNDMÕQGDQ# NDoÕQPDN# LoLQ# X\DUÕQÕQ
úLGGHWL# 3# P$¶GHQ# EDúODQDUDN# \DYDúoD# DUWWÕUÕOGÕ1
8\DUÕ#úLGGHWL#DUWWÕUÕOGÕ÷ÕQGD# LON#EHOLUHQ#63073#PVQ
ODWDQVOÕ#JHo#\DQÕWODU#+#UHIOHNVL#RODUDN#NDEXO#HGLOGL1
/DWDQV# VWLPXOXVXQ# EDúODQJÕFÕQGDQ# +# UHIOHNVLQLQ
LON#GHIOHNVL\RQXQD#NDGDU#|Oo�OG�1#
#
9HULOHU# WRSODQGÕNWDQ# VRQUD# JUXS# LoL# YH# JUXSODU
DUDVÕ# DQODPOÕ# IDUN# ROXS# ROPDGÕ÷Õ/# 6\VWDW# IRU
:LQGRZV# YHUVLRQ# 813# SDNHW# SURJUDPÕ
NXOODQÕODUDN/# +6<67$7/# ,QF1/#(YDQVWRQ/# ,//#4<<40
4<<6,# 7# WHVWL/#:LOFR[RQ# WHVWL/#0DQQ0:KLWQH\# 8
WHVWL/# 3HDUVRQ# NRUHODV\RQ# WHVWOHUL\OH# DUDúWÕUÕOGÕ1
$QODPOÕOÕN#G�]H\L#RODUDN#S?3138#NDEXO#HGLOGL1##
#
%8/*8/$5#
#
dDOÕúPD\D#DOÕQDQ#54#VSLQDO#VWHQR]OX#KDVWDQÕQ#:*VL
HUNHN# +(6616,/#47*�#NDGÕQ# +(9919,# LGL# 1#<DúODUÕ
RUWDODPD#8318#±#4619#+580::,#\ÕOGÕ1#.RQWURO#JUXEX
;*L#HUNHN# +(6;,/#46*�#NDGÕQ# +(95,#ROPDN#�]HUH
WRSODP# 54# NLúL\GL1.RQWURO# JUXEX# \Dú# RUWDODPDVÕ
LVH# 7:16# \ÕO# +73098,# LGL1#+DVWD# YH# NRQWURO#JUXEX
DUDVÕQGD# FLQVL\HW/# \Dú/# ER\/# Y�FXW# D÷ÕUOÕ÷Õ# YH
HNVWUHPLWH# X]XQOX÷X# DoÕVÕQGDQ# LVWDWLVWLNVHO# IDUN

øVWLUDKDW# VÕUDVÕQGD# 54# KDVWDQÕQ# 45*VLQGH# +(8:,
D÷UÕ# PHYFXWWX1# +DVWDODUÕQ# W�P�QGH# KDUHNHWOH
D÷UÕ# RUWD\D# oÕNÕ\RUGX1# $÷UÕ# ELU# KDVWDGD# EHO
+(71;,/# 8#KDVWDGD#EDFDN# +(57,#YH# 48#KDVWDGD
KHP# EHO# KHP# EDFD÷D# +(:417,# ORNDOL]H\GL1
øQWHUPLWWDQ# NODGLNDV\R#PHVDIHVL# RUWDODPDVÕ# 789
PHWUH#+5330;83,#RODUDN# WHVELW#HGLOGL1#&LQVL\HW# LOH
NODGLNDV\R# PHVDIHVL# DUDVÕQGD# DQODPOÕ# LOLúNL
VDSWDQPDGÕ1##
#
$úLO# WHQGRQ# UHIOHNVL# 7# KDVWDGD# +(4<,# VD÷GD/# 5
KDVWDGD# +(<,# VROGD# KLSRDNWLI/# 3DWHOOD# WHQGRQ
UHIOHNVL# 5#KDVWDGD# +(<,#ELODWHUDO#KLSRDNWLIGL1# 54
KDVWDQÕQ# 5*VLQGH# +(<,# VD÷# WDUDIWD/# ELU# KDVWDGD
+(718# ,# VRO# WDUDIWD# PRWRU# GHILVLW# +SODQWDU
IOHNVL\RQGD# YH# GRUVLIOHNVL\RQGD# NXYYHWVL]OLN,
WHVSLW#HGLOGL1#
#
+DVWDODUÕQ# \DSÕODQ# UDG\RORMLN# LQFHOHPHOHULQGH
W�P# KDVWDODUGD# SDWRORMLN# J|U�Q�P# VDSWDQGÕ1# (Q
VÕN#VDSWDQDQ#SDWRORMLN#%7#DQRUPDOOL÷L#GLVN#KHUQLVL
YH# EXOJLQJ# EXOJXVX\GX# YH# 48# KDVWDGD# +(:417,
WHVSLW# HGLOGL1# +DVWDODUÕQ# 6¶�QGH# WHN# %7# EXOJXVX
GLVN# KHUQLVL0EXOJLQJ# J|U�Q�P�# LGL1# +DVWDODUGD
LNLQFL# VÕNOÕNWD# VDSWDQDQ# %7# DQRUPDOOL÷L# ODWHUDO
UHVHV# GDUOÕ÷Õ\GÕ# YH# 43# KDVWDGD# +(7:19,# WHVSLW
HGLOGL1#%LU#KDVWDGD# WHN#%7#EXOJXVX# ODWHUDO# UHVHV
GDUOÕ÷Õ\GÕ1# 'RNX]# KDVWDGD# +(751<,# OLJDPHQWXP
IODYXP#KLSHUWURILVL/#;#KDVWDGD#+(6314,#RVWHRILWLN
GH÷LúLNOLNOHU#VDSWDQGÕ1#+DVWDODUÕQ#4<¶XQGD# +(<4,
VDQWUDO#NDQDOD#EDVÕ#\DSDELOHFHN#%7#EXOJXVX#+GLVN
KHUQLVL0EXOJLQJ/# OLJDPHQWXP# IODYXP# KLSHUWURILVL
YH# SRVWHULRU# OLJDPHQW# NDOVLILNDV\RQX,# VDSWDQGÕ1
<DQÕVÕUD# # 48# KDVWDGD# +(:5,# VXEDUWLN�OHU# NDQDO
YH\D# ODWHUDO# UHVHV# SDWRORMLVLQH# QHGHQ# RODELOHFHN
%7#DQRUPDOOL÷L#+RVWHRILW#ROXúXPX#YH#ODWHUDO#UHVHV
GDUOÕ÷Õ,# WHVSLW# HGLOGL1# %7¶GH# VDSWDQDQ
DQRUPDOOLNOHU#LOH#VHPSWRPODUÕQ#ELODWHUDO#+43#ROJX,
YH\D# WHN# WDUDIOÕ# +44# ROJX,# ROPDVÕ
NDUúÕODúWÕUÕOGÕ÷ÕQGD/# ODWHUDO# UHVHV#GDUOÕ÷Õ#J|VWHUHQ
ROJXODUÕQ# GDKD# oRN# WHN# WDUDIOÕ# VHPSWRPD# VDKLS
ROGX÷X#+S?3135,#EHOLUOHQGL1#%HQ]HU#LOLúNL#GL÷HU#%7
DQRUPDOOLNOHUL\OH#EXOXQDPDGÕ1#####
#
+DVWDODUÕQ#DOW#HNVWUHPLWHGH#\DSÕODQ#GX\VDO#+VXUDO
VLQLU,# YH#PRWRU# +SRVWHULRU# WLEL\DO# VLQLU,# VLQLU# LOHWL
GH÷HUOHUL#QRUPDO#VÕQÕUODU#LoLQGH\GL1#
#
+# UHIOHNVL# KDVWDODU# YH# NRQWURO# JUXEXQGD# W�P
ROJXODUGD# HIRU# |QFHVL# YH# VRQUDVÕQGD# ND\GHGLOGL1
.RQWURO# JUXEXQGD# HIRU# |QFHVL# YH# VRQUDVÕ# +
UHIOHNVL# RUWDODPD# ODWDQVODUÕ# DQODPOÕ# IDUN
J|VWHUPHGL#+VÕUDVÕ\OD#6316±514/#6319±515,1#+DVWD



%D\VDO#YH#DUN#
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JUXEXQGD#HIRU#VRQUDVÕ#RUWDODPD#ODWDQV#GH÷HUOHUL/
HIRU# |QFHVL# RUWDODPD# ODWDQV# GH÷HULQH# J|UH
X]DPÕú# +VÕUDVÕ\OD# 6619±615/# 651;±617,# EXOXQGX
IDNDW# X]DPD# LVWDWLVWLNVHO# RODUDN# DQODPOÕ# GH÷LOGL1
+DVWDODUÕQ#HIRU#|QFHVL#YH#HIRU#VRQUDVÕ#+# UHIOHNVL
RUWDODPD# ODWDQV#GH÷HUOHUL#NRQWURO#JUXEXQXQ#HIRU
|QFHVL# YH# HIRU# VRQUDVÕ# RUWDODPD# ODWDQV
GH÷HUOHULQH# J|UH# DQODPOÕ# GHUHFHGH# +VÕUDVÕ\OD
S?3134/# S?31335,# X]DPÕú# RODUDN# EXOXQGX1# <LQH
KDVWDODUÕQ# HIRU# VRQUDVÕ# YH# |QFHVL# ODWDQV# IDUNÕ
RUWDODPD# GH÷HUOHUL# NRQWURO# JUXEX# GH÷HUOHULQH
J|UH#DQODPOÕ#+S?3135,#GHUHFHGH#ID]OD\GÕ1##
#
+DVWD# JUXEXQGD# HIRU# VRQUDVÕ0HIRU# |QFHVL# ODWDQV
IDUNÕ# GH÷HUOHQGLULOGL÷LQGH># :# KDVWDGD# +(6616,
IDUNÕQ#4#PVQ¶GHQ#GDKD#ID]OD#ROGX÷X#WHVELW#HGLOGL1
+# UHIOHNVL# HIRU# VRQUDVÕ# YH# |QFHVL# ODWDQV# IDUNÕ
KDVWDODUÕQ# %7# LOH# VDSWDQDQ# WDQÕODUÕ# LOH
NDUúÕODúWÕUÕOGÕ÷ÕQGD/# ODWHUDO# UHVHV#GDUOÕ÷Õ#VDSWDQDQ
KDVWDODUGD/#ODWHUDO#UHVHV#GDUOÕ÷Õ#ROPD\DQODUD#J|UH
+VÕUDVÕ\OD# 417±415# PVQ/# 315±31;# PVQ,# ODWDQV
IDUNÕQÕQ#DQODPOÕ#GHUHFHGH# +S?3136,# ID]OD#ROGX÷X
J|U�OG�# +7DEOR# 4,1# /DWHUDO# UHVHV# GDUOÕ÷ÕQD
RVWHRILWLN# ROXúXPODUÕQ# HúOLN# HWWL÷L# KDVWDODUGD# EX
LOLúNL#GDKD#DQODPOÕ# LGL#+S?31335,1#/DWDQV#IDUNÕQÕQ
GL÷HU# %7# DQRUPDOOLNOHUL# LOH# EHQ]HU# LOLúNL
J|VWHUPHGL÷L# VDSWDQGÕ1# 7HN# WDUDIOÕ# VHPSWRPX
RODQ# KDVWDODUGD# ODWDQV# IDUNÕQÕQ# ELODWHUDO
VHPSWRPOX# ROJXODUÕQ# ODWDQV# IDUNODUÕQD# J|UH
+VÕUDVÕ\OD# 415±# 416#PVQ/# 315# ±31;#PVQ,# DQODPOÕ
GHUHFHGH# +S?3138,# X]DPÕú# ROGX÷X# VDSWDQGÕ
+7DEOR#5,1###
#
7$57,ù0$#
#
/66#|]HOOLNOH#RUWD#YH#LOHUL#\DúODUGD#J|U�OHQ/#HUNHQ
WHGDYL#HGLOPHGL÷LQGH#WHGDYL\H#GLUHQoOL#D÷UÕODUD#YH
NURQLN# VLQLU# N|N�# VÕNÕúPDVÕ# JLEL# NDOÕFÕ# Q|URORMLN
VHNHOOHUH# \RO#DoDELOHQ#ELU#KDVWDOÕNWÕU4/5/:1# /XPEDU
VSLQDO# VWHQR]OX# KDVWDODUGD# HQ# VÕN# RUWD\D# oÕNDQ
VHPSWRP# Q|URMHQLN# NODGLNDV\RGXU# YH# NHVLQ
ORNDOL]H# HGLOHPH\HQ# EDFDN# D÷UÕVÕ# LOH
NDUDNWHUL]HGLU1# $÷UÕ# JHQHOOLNOH# UDGLN�OHU# WLSWHGLU
YH# \�U�PH# \D# GD# D\DNWD# GXUPD# LOH# DUWDUNHQ/
OXPEDU# ORUGR]# GHUHFHVLQL# D]DOWDQ# SRVW�UOHU# LOH
G�]HOPH# J|VWHULU1# +DVWDODU# NODGLNDV\R\X# RUWD\D
oÕNDUDQ# \�U�PH# PHVDIHVLQGH# SURJUHVLI# ELU
D]DOPDGDQ# úLND\HWoLGLUOHU4/5/;/<1# /XPEDU# VSLQDO
VWHQR]OX# KDVWDODUGD# J|VWHULOHELOLU# GX\VDO# YH\D
PRWRU# GHILVLWOHU# JHQHOOLNOH# \RNWXU1# 6SLQDO
VWHQR]XQ# RUWD# OXPEDU# E|OJHGH# VÕN# J|U�OPHVL
QHGHQL\OH/# IL]LN# PXD\HQH# EXOJXODUÕ# QHW
ROPD\DELOLU#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
+DVWD# DQDPQH]L# YH# IL]LN# PXD\HQH# VRQXoODUÕ
OXPEDU# VWHQR]# G�ú�QG�U�UVH/# WDQÕ# UDG\RORMLN
RODUDN# NRQXS/# HOHNWURIL]\RORMLN# oDOÕúPDODUOD
GHVWHNOHQPHOLGLU51# 5DG\RORMLN# J|U�QW�OHPH
\|QWHPOHUL# LOH# VSLQDO# NDQDO# GDUDOPDVÕQD# QHGHQ
RODQ# SDWRORMLOHULQ# E�\�N# ELU# NÕVPÕ# WHVSLW
HGLOHELOPHNWHGLU1#$QFDN# UXWLQ# UDG\RORMLN# WHWNLNOHU
VÕUDVÕQGD# ODWHUDO# UHVHV# GDUOÕ÷Õ# J|]GHQ
NDoDELOPHNWHGLU5/:1# 05># VDQWUDO# VSLQDO# NDQDOÕQ
GH÷HUOHQGLULOPHVLQGH# GL÷HU# J|U�QW�OHPH
\|QWHPOHULQH#GDKD#�VW�Q#ROPDVÕQD# UD÷PHQ/#%7>
|]HOOLNOH#ODWHUDO#UHVHVL#GDUDOWDQ#NDOVLILNDV\RQODU#YH
RVWHRILWLN# oÕNÕQWÕODUÕ# GD# J|VWHUHELOPHVL# QHGHQL\OH
GDKD#ID]OD#WHUFLK#HGLOPHNWHGLU431##

7DEOR#41#+#UHIOHNV#ODWDQVÕ#HIRU#VRQUDVÕ#DQODPOÕ#GHUHFHGH#
X]DPD#J|VWHUHQ#+!4#PVQ,#KDVWDODUÕQ#%7#EXOJXODUÕQD#J|UH#
HW\RORMLN#GD÷ÕOÕPÕ1#

#

7DEOR#51#/DWHUDOL]H#VHPSWRPOX#KDVWDODUGD#%7#LOH#VDSWDQDQ#
SDWRORMLOHULQ#HW\RORMLN#GD÷ÕOÕPÕ1#
#

#
#
ùHNLO#41##%LU#KDVWDQÕQ#HIRU#|QFHVL#YH#HIRU#VRQUDVÕ#+#UHIOHNVL#
ND\GÕ1#



/XPEDU#VSLQDO#VWHQR]GD##HIRUXQ#+#UHIOHNVLQH#HWNLOHUL#
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g]HOOLNOH#UDG\RORMLN#RODUDN#VXEJUXS#VSLQDO#VWHQR]
NDEXO#HGLOHQ#ROJXODUGD# YH# VSLQDO# VWHQR]XQ#GL÷HU
SDWRORMLOHUOH# D\ÕUÕFÕ# WDQÕODUÕQÕQ# \DSÕOPDVÕQGD
HOHNWURIL]\RORMLN# WHVWOHULQ# |QHPOL# NDWNÕVÕ
YDUGÕU44/45/461# +# UHIOHNVL# GL÷HU# UXWLQ# VLQLU# LOHWL
oDOÕúPDODUÕQGDQ# IDUNOÕ# RODUDN# SHULIHULN# VLQLU
\DSÕODUÕQÕQ# SURNVLPDO# NÕVÕPODUÕQÕQ
GH÷HUOHQGLULOPHVLQH# RODQDN# VD÷ODU1# +# UHIOHNVL
UDGLN�ORSDWL#YH#SOHNVRSDWL/#SROLQ|URSDWL#WDQÕVÕQGD
NXOODQÕOPDNWDGÕU44/47/41# *DVWURNQHPLXV0VROHXV
+WULVHSV#VXUDH# ,#NDVÕQGDQ#HOGH#HGLOHQ#+# UHIOHNVL/
64# UDGLN�ORSDWL# WDQÕVÕQGD# KDVVDV# ELU# WHVW# RODUDN
EHOLUOHQPLú#ROXS/#/8#UDGLN�ORSDWLGHQ#D\ÕUW#HWPHGH
\DUDUOÕGÕU1#+# UHIOHNVL/#64# # UDGLN�ORSDWLOL#KDVWDODUÕQ
(# 830433¶�QGH# \D# X]DPÕúWÕU# \D# GD# HOGH
HGLOHPH]45/46/4:1#'L÷HU# WDUDIWDQ# /8# UDGLN�ORSDWLGH
WULVHSV# VXUDH# +# UHIOHNVL# YDNDODUÕQ# (3059¶VÕQGD
SDWRORMLN# RODUDN# VDSWDQPÕúWÕU1# /8# UDGLN�ORSDWLQLQ
WDQÕVÕQGD/# HNVWHQVRU# GLJLWRUXP# ORQJXV# NDVÕQGDNL
+# UHIOHNVL# WHUFLK# HGLOHFHN# WHVWWLU45/691# %X
oDOÕúPD\D# J|UH/# /8# UDGLN�ORSDWLOL# KDVWDODUÕQ
(;6¶�QGH# YH# 64# UDGLN�ORSDWLOL# KDVWDODUÕQ
(66¶�QGH# +# UHIOHNVL# GH÷HUOHULQGH# DQRUPDOOLN
VDSWDQPÕúWÕU1# 87# YDNDQÕQ# W�P�QGH# YDVWXV
ODWHUDOLV# YH# PHGLDOLV# NDVODUÕQÕQ# +# UHIOHNVL# /7
UDGLN�ORSDWL# WDQÕVÕQÕ# GR÷UX# RODUDN# NR\PXúWXU1
'L÷HU# NDVODUGD# +# UHIOHNVLQLQ# # UDGLN�ORSDWLGHNL
WDQÕVDO#KDVVDVL\HWL#KHQ�]#RUWD\D#NRQPDPÕúWÕU1%X
oDOÕúPDODUGD# X\JXQ# NDVÕQ# +# UHIOHNVLQL# EX# |]HO
NDVÕ# LQQHUYH# HGHQ/# DQD# N|N�# LoLQH# DODQ
UDGLN�ORSDWL\L#WDQÕPOD\DELOHFH÷L#J|VWHULOPLúWLU441#
##
dHúLWOL# SROLQ|URSDWLOHUGH# +# UHIOHNVL# \D# HOGH
HGLOHPH]# \D# GD# ODWDQVÕ# X]DPÕúWÕU1# %X# GXUXP
SHULIHUDO# Q|URSDWLOHUGH# NDV# JHUPH# UHIOHNVLQLQ
VÕNoD# ER]XOPDVÕQÕQ# ÕúÕ÷Õ# DOWÕQGD# DQODúÕODELOLU1
7ULVHSV#VXUDHQLQ#+#UHIOHNVL/#D\DN#ELOH÷L#UHIOHNVOHUL
ROPD\DQ# KDVWDODUÕQ# KLoELULQGH# HOGH
HGLOHPHPLúWLU13HULIHUDO# Q|URSDWLOHUGH# NODVLN# VLQLU
LOHWL#oDOÕúPDODUÕ#LOH#+#UHIOHNV#WHVWLQL#NÕ\DVOD\DQ#oRN
D]# oDOÕúPD# PHYFXWWXU1# 0HYFXW# oDOÕúPDODU# GD
SHULIHUDO#Q|URSDWLOL#oRN#D]#YDNDGD#GL÷HU#VLQLU# LOHWL
SDUDPHWUHOHUL# QRUPDONHQ/# JHo# FHYDSODUÕQ
DQRUPDO# ROGX÷X# J|VWHULOPLúWLU1# %X# GXUXP/
|]HOOLNOH# SURNVLPDO# VLQLU# VHJPHQWOHULQL# WXWDQ
HUNHQ# *XLOODLQ# %DUUH# VHQGURPOX# YDNDODUGD
J|]OHQPLúWLU45/46/471#+# UHIOHNV#DUNÕQGD#DIIHUHQW#YH
HIIHUHQW# \ROODU# VSLQDO# N|NOHU# LoLQGH
EXOXQPDNWDGÕU481# 6SLQDO# VWHQR]OX# KDVWDODUGD# EX
\DSÕODUGD# HIRUOD# RUWD\D# oÕNDQ# PLNURVLUN�ODV\RQ
GH÷LúLNOLNOHULQH# ED÷OÕ# LVNHPLQLQ# +# UHIOHNV
ODWDQVÕQGD# QH# |Oo�GH# GH÷LúLNOL÷H# QHGHQ# ROGX÷X
NRQXVXQGD# EXJ�QH# NDGDU# \DSÕOPÕú# ELU# oDOÕúPD

\RNWXU1# *HoLFL# LVNHPLOHULQ# SHULIHULN# VLQLUOHUGH
Q|URSUDNVLN# OH]\RQD# \RO# DoWÕ÷Õ# L\L
ELOLQPHNWHGLU44/481# 1|URSUDNVLQLQ# HOHNWURIL]\RORMLN
NDUúÕOÕ÷Õ#JHoLFL# LOHWLP#EOR÷XGXU441#6SLQDO# VWHQR]OX
KDVWDODUGD# VHPSWRPODUÕQ# ROXúXPX# LoLQ# VXoODQDQ
LVNHPLQLQ# V�UHVL# YH# úLGGHWL#KDNNÕQGD#QHW#ELOJLOHU
ROPDPDVÕ49/#Q|URSUDNVL#YH#JHoLFL# LOHWLP#EORNX# LOH
LOJLOL# G�ú�QFHOHULPL]L# \DOQÕ]FD# VSHN�ODV\RQ
G�]H\LQGH# EÕUDNPDNWDGÕU1# %X# KDVWDODUGD# HIRUOD
RUWD\D#oÕNDQ#YH2YH\D#DUWDQ#úLGGHWOL#D÷UÕ#YH#GL÷HU
VHPSWRPODUÕQ# HOHNWURIL]\RORMLN# NDUúÕOÕ÷ÕQÕ# RUWD\D
NR\DELOPHN# LoLQ/# N|N# G�]H\LQL# GH÷HUOHQGLUPHNWH
HQ# HOYHULúOL# \|QWHP# RODQ# +# UHIOHNVLQLQ
NXOODQÕODELOHFH÷L#G�ú�Q�OG�1#2OJXODUGD#+# UHIOHNVL
HIRU#|QFHVL#YH#VRQUDVÕ#RUWDODPD# ODWDQV#GH÷HUOHUL
YH# ODWDQV# GH÷HUOHUL# IDUNÕ# NRQWURO# JUXEX
GH÷HUOHULQH# J|UH# DQODPOÕ# GHUHFHGH# X]DPÕúWÕ1# %X
VRQXo#GX\VDO#YH#PRWRU#LOHWL#GH÷HUOHUL#QRUPDO#RODQ
OXPEDU#VSLQDO#VWHQR]OX#KDVWDODUGD#SURNVLPDO#VLQLU
LOHWL# GH÷HUOHULQGH# ELU# SDWRORMLQLQ# YDUOÕ÷ÕQÕ
J|VWHUPHNWHGLU1#/DWDQV#IDUNÕ#4#PVQ#YH#GDKD#ID]OD
RODQ# KDVWDODU/# GDKD# oRN# ODWHUDO# UHVHV# GDUOÕ÷Õ
VDSWDQDQ# ROJXODUGÕ# YH# EX# ROJXODUÕQ# VHPSWRPODUÕ
GDKD# oRN# ODWHUDOL]DV\RQ# J|VWHUL\RUGX1# %X# EXOJX
|]HOOLNOH#VSLQDO#VWHQR]XQ#DQDWRPLN#RODUDN##ODWHUDO
UHVHV# YH# VXEDUWLN�OHU# NDQDO# SDWRORMLVLQH# ED÷OÕ
RUWD\D# oÕNWÕ÷Õ# KDVWDODUGD# HIRUD# ED÷OÕ# +# UHIOHNV
ODWDQV# X]DPDVÕQÕQ# EXOXQDELOHFH÷LQL
J|VWHUPHNWHGLU1# +DVWDODUGD# /7# # \D# GD# /8# GLVN
SDWRORMLVLQH# ED÷OÕ# RUWD\D# oÕNDQ# +# UHIOHNVL
GH÷LúLNOLNOHUL# 64# N|N�QGHNL# SDWRORML\H
ED÷ODQGÕ16SLQDO# VWHQR]XQ# HW\RORMLN# QHGHQOHULQL
D\UÕ#D\UÕ#GH÷HUOHQGLUPH\H#HOYHUHFHN#VD\ÕGD#ROJX
LOH# \DSÕODFDN# oDOÕúPDODU# EX# NRQXGD# GDKD
D\GÕQODWÕFÕ#ELOJLOHU#YHUHFHNWLU1#
#
#
#
#
#
.$<1$./$5#
#
#
#
41# 'RUZDUW#5+/#9RJOHU#-%/#+HOPV#&$1#6SLQDO#VWHQRVLV1#5DGLRO#&OLQ#1RUWK#$P

4<;6>#54=#6340581#
51# &LULFLOOR#6)/#:HLQVWHLQ#351#/XPEDU#VSLQDO#VWHQRVLV1#:HVW#-#0HG#4<<6>#48;=

4:40:1#
61# $PXQGVHQ#7/#:HEHU#+/#/LOOHDV#)/#1RUGDO#+-/#HW#DO1#/XPEDU#VSLQDO#VWHQRVLV=

&OLQLFDO#DQG#UDGLRORJLF#IHDWXUHV1#6SLQH#4<<8>#53=#44:;0;91#
71# gQHO# '/# 6DUÕ# +/# '|QPH]# d1# /XPEDU# VSLQDO# VWHQRVLV=# FOLQLFDO2UDGLRORJLF

WKHUDSHXWLF#HYDOXDWLRQ#LQ#478#SDWLHQWV1#6SLQH#4<<6>4;=5<40;1#
81# 6DUÕ# +/# 7�]JHQ# 6/# 5H]YDQL# 71# 1|URMHQLN# NORGLNDV\RQ# PX"# 9DVN�OHU

NORGLNDV\RQ# PX"# <D# GD# KHU# LNLVL# PL# "1# )L]LN# 7HGDYL# YH# 5HKDELOLWDV\RQ
'HUJLVL#4<<8>#4<=#<3061#

91# :DWDQDEH#5/# 3DUNH#::1#9DVFXODU# DQG# QHXUDO# SDWKRORJ\# RI# OXPERVDFUDO
VSLQDO#VWHQRVLV1#-#1HXURVXUJ#4<;9>#97=#970:31#

:1# 1RZDNRZVNL#3/#'HOLWWR#$/#(UKDUG#5(1# /XPEDU# VSLQDO# VWHQRVLV1#3K\V#7KHU
4<<9>#:9=#4;:0<31#
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#

;1# &R[# -01#/RZ#EDFN#SDLQ>#0HFKDQLVP/#'LDJQRVLV#DQG#7UHDWPHQW1#)LIWK#HG1
%DOWLPRUH=#:LOOLDPV#)#:LONLQV#4<<4=#58:063;1#

<1# :HLQVWHLQ#351#GLDJQRVLV#DQG#PDQDJHPHQW#RI# OXPEDU#VSLQDO#VWHQRVLV1#&OLQ
1HXURVXUJ#4<;6>#63=#9::0<:1#

431# 6FKRQVWURP# 165/# %ROHQGHU# 1)/# 6SHQJOHU# '01# 7KH# SDWKRPRUSKRORJ\# RI
VSLQDO#VWHQRVLV#DV#VHHQ#RQ#&7#VFDQV#RI#WKH#OXPEDU#VSLQH1#6SLQH#4<;8>#43=
;390441#

441# 2K# 6-1# 5HIOH[# WHVWV1# ,Q=# 2K# 6-1# &OLQLFDO# (OHFWURP\RJUDSK\=# 1HUYH
FRQGXFWLRQ# VWXGLHV1# 6HFRQG# HGLWLRQ1# %DOWLPRUH1# :LOOLDPV# )# :LONLQV
4<<6>4:=#6:40;61#

451# 6DEEDKL#0$/# .KDOLO#01# 6HJPHQWDO# +05HIOH[# VWXGLHV# LQ# XSSHU# DQG# ORZHU
OLPEV#RI#SDWLHQWV#ZLWK#UDGLFXORSDWK\1#$UFK#3K\V#0HG#5HKDELO#4<<3>#:4=5560
:1#

#

#

461# 'KDQG#8./#'DV#6./#&KRSUD#-61#3DWWHUQV#RI#+0UHIOH[#DEQRUPDOLW\#LQ#SDWLHQWV
ZLWK#ORZ#EDFN#SDLQ1#(OHFWURP\JU#&OLQ#1HXURSK\VLRO#4<<4>#64=#53<0461#

471# %UDGGRP# 5//# -RKQVRQ# (:1# +# UHIOH[=# 5HYLHZ# DQG# FODVVLILFDWLRQ# ZLWK
VXJJHVWHG#FOLQLFDO#XVHV1#$UFK#3K\V#0HG#5HKDELO#4<:7>#88=#7450:1#

481# 6PLWK#.$1#+#UHIOH[HV1#,Q=#'DXEH#-51#&OLQLFDO#1HXURSK\VLRORJ\1#3KLODGHOSKLD1
'DYLV#&RPSDQ\#4<<9>5:=#6480531#

491# 'RQJ# *;/# 3RUWHU# 5:1# ZDONLQJ# DQG# F\FOLQJ# WHVWV# LQ# QHXURJHQLF# DQG
LQWHUPLWWHQW#FODXGLFDWLRQ1#6SLQH#4<;<>47=#<980<1#

4:1# 3HDVH# :6/# /DJDWWXWD# )3/# -RKQVRQ# (:1# 6SLQDO# QHUYH# VWLPXODWLRQ# LQ# 64
5DGLFXORSDWK\1#3KOHGHOSKLD#='DYLV#&RPSDQ\#4<<9>9<=::0;31#

4;1# 5LFR#5(/#-RQNPDQ#(-1#0HDVXUHPHQW#RI# WKH#$FKLOOHV# WHQGRQ#UHIOH[# IRU# WKH
GLDJQRVLV# RI# OXPERVDFUDO# URRW# FRPSUHVVLRQ# VHQGURPHV1# -RXU# 1HXUR/
1HXURVXUJ#DQG#3V\FKLDWU\#4<;5/78=#:<4081#

#


