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89# \DúÕQGD/# NDGÕQ# KDVWD># J|÷�V# D÷UÕVÕ/# oDUSÕQWÕ# YH# EDúG|QPHVL# QHGHQL\OH#
NDUGL\RORML#SROLNOLQL÷LQH#EDúYXUGX1#+DVWD\D#(IRU#WHVWL#YH#+ROWHU#X\JXODQGÕNWDQ#
VRQUD/#NRURQHU#DQMLRJUDIL#|QHULOGL1#dHNLOHQ#DQMLRJUDIL¶GH=#VRO#DQD#NRURQHUGHQ#
VLUNXPIOHNV# DUWHU# ORNDOL]DV\RQXQGDQ# oÕNDQ/# SURNVLPDOLQGH# DQMLRPDW|]#
\XPDNODúPD#J|VWHUHQ/#GLVWDOH#GR÷UX#NDOÕQODúDUDN#JLGHQ#YH#VRO#DWULXPD#0#VRO#
VHUEHVW#GXYDUÕ#VHYL\HVLQGH#ERúDODQ#NRURQR0NDPDUDO#ILVW�O#WHVELW#HGLOGL1#$QMLQD#
SHNWRULV# YH# YHQWULN�OHU# DULWPLOL# KDVWDODUÕQ# D\ÕUÕFÕ# WDQÕVÕQGD# EX# JLEL# VH\UHN#
ROJXODUÕQ# GD# KDWÕUODQPDVÕ# JHUHNWL÷L# G�ú�Q�OG�1# %X# NRURQHU# DQRPDOL\H# oRN#
QDGLU#UDVWODQÕOPDVÕ#VHEHEL\OH#ROJX#VXQXVX#RODUDN#WDNGLP#HGLOGL1#
#
$QDKWDU# NHOLPHOHU=# .RURQR0NDPDUDO# ILVW�O/# DQMLQD# SHNWRULV/# YHQWULN�OHU
DULWPL1##
#
6\PSWRPDWLF#FRURQDU\0FDPDUDO#ILVWXOD=#D#FDVH#UHSRUW#
#
89#\HDUV#ROG/#IHPDOH#SDWLHQW#ZDV#DGPLWWHG#WR#WKH#'HSDUWPHQW#RI#&DUGLRORJ\#
&OLQLF# EHFDXVH# RI# FKHVW# SDLQ/# SDOSLWDWLRQ# DQG# GL]]LQHV1# $IWHU# H[DPLQDWLRQ/#
+ROWHU# DQG#7UHDGPLOO# WHVWV#ZHUH#SHUIRUPHG# DQG# FRURQDU\# DQJLRJUDSK\#ZDV#
VXJJHVWHG1# $QJLRJUDSK\# UHYHDOHG# D# # FRURQDU\0FDPDUDO# ILVWXOD># RULJLQDWLQJ#
IURP# OHIW#PDLQ/# QHDU# ORFDOL]HG# FLUFXPIOH[# DUWHU\# ORGJH/# ZKLFK# LWV# SUR[LPDO#
SRUWLRQ#FRQVLVW#RI#DQJLRPDWHXVH#FRPSOH[#ZKLOH#GLVWDO#SRUWLRQ#JHWWLQJ#WKLFNHU#
DQG# GUDLQLQJ# LQ# WKH# IUHH# ZDOO# RI# OHIW# DWULXP1# $OWKRXJK# FRURQDU\0FDPDUDO#
DUWHULDO#ILVWXODH#DUH#UDUH#UXOLQJ#RXW#WKLV#HQWLW\#LQ#SDWLHQWV#ZLWK#DQJLQD#SHFWRULV#
DQG#YHQWULFXODU#DUUK\WKPLD#LV#HVVHQWLDO#DQG#ZH#EHOLHYH#ZRUWK#SXEOLVKLQJ1#
#
.H\# ZRUGV=# &RURQDU\0FDPDUDO# ILVWXODH/# DQJLQD# SHFWRULV/# YHQWULFXODU#
DUUK\WKPLD1#
#
#
#
#
.RURQHU# DUWHUOHULQ# NRQMHQLWDO# DQRPDOLOHUL># SXOPRQHU# DUWHUGHQ# DQRUPDO
RUMLQOHQPH/#NRURQHU#$9#ILVW�O/#VRO#NRURQHU#DUWHULQ#VD÷#VLQ�V#YDOVDOYDGDQ#RULMLQ
DOPDVÕ/#VD÷#NRURQHU#DUWHULQ#VRO#VLQ�V#YDOVDOYDGD#RULMLQ#DOPDVÕ/#KLSRSODVWLN#\D#GD
DSODVWLN# NRURQHU# DUWHUOHU# \D#GDO# NRURQR0LQWUDNDUGL\DN# ILVW�OG�U41#%X#GXUXPODU
KHUKDQJL# ELU# úLND\HW# \DSPD\DELOLU1# $QFDN# ED]Õ# YDNDODUGD# DQMLQD# SHNWRULV/
DULWPL/#DQL#|O�P#ROD\ODUÕ#RODELOPHNWHGLU1##
#
2/*8#
#
(OOL# DOWÕ# \DúÕQGD# NDGÕQ# KDVWD/# oDUSÕQWÕ# YH# J|÷�V# D÷UÕVÕ# QHGHQL\OH# NDUGL\RORML
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SROLNOLQL÷LQH#EDúYXUGX1#6RUJXODPDVÕQGD#KDVWDQÕQ
RQ0RQEHú# \ÕOGÕU# oDUSÕQWÕ/# LNL# \ÕOGDQ# EHUL# HIRUOD
DUWDQ# DPD# LVWLUDKDWWH# GH# RODQ/# VÕUWD# YH# VRO# NROD
\D\ÕODQ#J|÷�V#D÷UÕVÕ#ROGX÷X#YH#EX#úLND\HWOHULQLQ
VRQ#LNL#D\GÕU#DUWÕ÷Õ##|÷UHQLOGL1#)L]LN#PXD\HQHVLQGH
NDQ#EDVÕQFÕ=#4632:8#PP+J/#QDEÕ]=#:;2GDNLND#YH
DULWPLN/# NDOSGH# GLQOHPHNOH# VÕN# JHOHQ# HNVWUD
DWÕPODU# GÕúÕQGD# SDWRORMLN# EXOJX\D# UDVWODQPDGÕ1
/DERUDWXYDU#GH÷HUOHQGLUPHVLQGH/#+E=#461;#JU2GO/
+WF=# (7316/# O|NRVLW=# 9833# P6/# WURPERVLW=
589333#P6/##$.ù=##;9##PJ2GO/##%81=##45#PJ2GO/#
NUHDWLQLQ=# 31<# PJ2GO/# GL÷HU# EL\RNLP\DVDO
GH÷HUOHUL# QRUPDO# VÕQÕUODUGD# LGL1# 7HOHNDUGL\RJUDIL
YH# HNRNDUGL\RJUDILVL# QRUPDOGL1# (.*¶GH# LVH# VLQ�V
ULWPLQGH/# ELJHPLQH# YH# WULJHPLQH# JHOHQ
PXOWLPRUILN#YHQWULN�OHU#HNVWUD#DWÕPODU#YDUGÕ1#(IRU
WHVWLQGH#W�P#GHULYDV\RQODUGD/#5#PP¶QLQ#�VW�QGH
\D\JÕQ# 67# GHSUHV\RQX# PHYFXWWX1# <DSÕODQ# 57
VDDWOLN# KROWHU# WHVWLQGH# LVH# ELJHPLQH/# WULJHPLQH/
FRXSOH# WDU]ÕQGD# JHOHQ# PXOWLIRNDO# YHQWULN�OHU
HNVWUD# DWÕPODU# YH# VDOYRODU# úHNOLQGH# YHQWULN�OHU
WDúLNDUGL#DWDNODUÕ#YDUGÕ#+5HVLP#4,1##
#
#
#
#
#
#
#
#
#
#
#
#
#
$QMLQD# SHNWRULV# YH# YHQWULN�OHU# DULWPLQLQ
HWL\RORMLVLQL# DUDúWÕUPDN# LoLQ# \DWÕUÕODQ# KDVWDQÕQ
DQML\RJUDILVLQGH># YHQWULN�ORJUDIL/# VRO# DQD
NRURQHU/# VRO#|Q# LQHQ#DUWHU#YH#VD÷#NRURQHU#DUWHU
QRUPDOGL1# $QFDN# VLUNXPIOHNV# DUWHU
ORNDOL]DV\RQXQGD# NRURQHU# DQRPDOL# WHVELW# HGLOGL1
6LUNXPIOHNV# DUWHU# \HULQH# VRO# DQD# NRURQHU
DUWHUGHQ# oÕNDQ/# SURNVLPDOLQGH# DQMLRPDW|]
\XPDNODúPD#J|VWHUHQ/#GLVWDOH#GR÷UX#NDOÕQODúDUDN
JLGHQ# YH# VRO# DWUL\XPXQ# VRO# VHUEHVW# GXYDUÕ
VHYL\HVLQGH#ERúDODQ#NRURQR0NDPDUDO# ILVW�O# WHVELW
HGLOGL#+5HVLP#5/#6,1#
#
7$57,ù0$#
#
.RURQHU#DUWHUOHULQ#ILVW�O�#NRURQHU#GRODúÕPÕQ#QDGLU#
NRQMHQLWDO##DQRPDOLOHULQGHQ#####ELULVLGLU1######)LVW�O#
HSLNDUGL\DO#NRURQHU#DUWHU#LOH#NDUGL\DN###ERúOXNODU/#
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#
NRURQHU# VLQ�V/#PHGLDVWLQDO#GDPDUODU/#YHQD#NDYD
YH# SXOPRQHU# DUWHU# JLEL# E�\�N# GDPDUODU
DUDVÕQGDGÕU51#%X# NRURQHU# DUWHU# ILVW�OOHULQLQ# \DUÕVÕ
VD÷#NRURQHU#DUWHUGHQ/#GL÷HU#\DUÕVÕ#LVH#VRO#|Q#LQHQ
DUWHU#YH#VRO#VLUNXPIOHNV#DUWHUGHQ#ND\QDNODQÕU1#%X
ILVW�OOHULQ# LVH# (74# VD÷# YHQWULN�OH/# (59# VD÷
DWUL\XPD/# (# 4:# SXOPRQHU# DUWHUH/# (# 6# VRO
YHQWULN�OH#YH#(#4#V�SHUL\RU#YHQD#NDYD\D#GUHQH
ROXU# YH# oR÷X# WHNGLU1#$QFDN# ELUGHQ# oRN# ILVW�O# GH
WHVELW# HGLOPLúWLU6/71# .RURQHU# DUWHU# ILVW�OOHULQLQ
E�\�N# ELU# NÕVPÕ# KHPRGLQDPLN# ER]XNOX÷D# \RO
DoPD\DQ# # N�o�N# ILVW�OOHU# ROXS# oR÷XQOXNOD
WHVDG�IHQ# NRURQHU# DQML\RJUDIL# HVQDVÕQGD# WHVELW
HGLOLUOHU# YH# DVHPSWRPDWLNWLUOHU1# %�\�N# RODQODU
PL\RNDUGL\DO# LVNHPL/# DNXW# PL\RNDUG# LQIDUNW�V�/
VWURN/#DULWPLOHU/#NRQMHVLI#NDOS#\HWPH]OL÷L/# LQIHNWLI
HQGRNDUGLW/# V�SHUL\RU# YHQD# NDYD# VHQGURPX# YH
DQHYUL]PDO# ILVW�O# U�SW�U�QH# QHGHQ# RODELOLU1# %X
KDVWDODUÕQ#X]XQ#G|QHPGH#VXUYLVL#ILVW�O#QHGHQL\OH
GUHQDMÕQ# E�\�NO�÷�# YH# NRURQHU# VLUN�ODV\RQGDQ
oDOÕQDQ# NDQD#ED÷OÕ#ROXúDQ#P\RNDUGL\DO# LVNHPL\H
ED÷OÕGÕU8/91# 6HPSWRPDWLN# NRURQHU# DUWHUL\HO# ILVW�O/
WUDQVNDWHWHU# YH\D# FHUUDKL# PHWRWODU# LOH

#
#
5HVLP#61#6D÷#DQWHULRU#REOLN#J|U�Q�P1#

#
#
5HVLP#41#+ROWHU#HOHNWURNDUGL\RJUDP#|UQH÷L1#

#
#
5HVLP#51#/DWHUDO#J|U�Q�P1#
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NDSDWÕOPDOÕGÕU1# &HUUDKL# WHGDYLQLQ# VRQXoODUÕ
P�NHPPHOGLU:/;1# <DNÕQ# ]DPDQGD# WUDQVNDWHWHU
WHNQLN# LOH# ILVW�OOHULQ# NDSDWÕOPDVÕ# P�PN�Q
ROPXúWXU1#3HUU\# YH#DUNDGDúODUÕ# NRURQHU# DUWHUL\HO
ILVW�O�# RODQ# GRNX]# YDNDGDQ# DOWÕVÕQD# *DLQWXUFR
FRLO/#LNLVLQH#GRXEOH0XPEHUHOOD#GHYLFH/#ELU#KDVWD\D
GD#FRLO#YH#XPEUHOOD#NRPELQDV\RQX#X\JXODPÕúODU1
%LUGHQ#oRN#NDPDUD\D#GUDQDMÕ#RODQODUD#LVH#FHUUDKL
WHGDYL# X\JODQPÕúWÕU<1# %L]LP# YDNDPÕ]GD# DQMLQD
SHNWRULV# YH# DULWPLOHULQ/# NRURQR0NDPDUDO# ILVW�O
QHGHQL\OH# QRUPDO# NRURQHU# NDQ# DNÕPÕQGD
D]DOPD\D# VHNRQGHU# LVNHPL#QHGHQL\OH#RODELOHFH÷L
G�ú�Q�OG�1# 7UDQVNDWHWHU# WHNQL÷L# LOH# NRURQR0
NDPDUDO# ILVW�OH# FRLO# NRQXODUDN# ILVW�O�Q
NDSDWÕOPDVÕ# SODQODQGÕ1# $QFDN# |QHULOHQ# WHGDYL\L
KDVWD# NDEXO# HWPHGL1# %XQXQ# �]HULQH# KDVWDQÕQ
NDUGL\RORML# SROLNOLQL÷LQGH# VÕN# WDNLS# \DSWÕUPDVÕ
|QHULOHUHN#WDEXUFX#HGLOGL1##
#
6RQXo# RODUDN# DQMLQD# SHNWRULV# YH2YH\D# DULWPL# LOH
EDúYXUDQ#KDVWDODUÕQ#D\ÕUÕFÕ#WDQÕVÕ#DUDVÕQGD#VH\UHN#
#
#

RODUDN# NDUúÕODúWÕ÷ÕPÕ]# NRURQR0NDPDUDO# ILVW�OOHULQ
GH#G�ú�Q�OPHVL#JHUHNWL÷LQH#NDQDDWLQH#YDUÕOGÕ1#
#
#
.$<1$./$5#
#
41# 0\HUEXUJ# 5-/# &DVWHOODQRV# $1# &DHGLDF# DUUHVW# DQG# VXGGHQ# FDUGLDF# GHDWK1

%UDXQZDOG#(1#+HDUW#GLVHDVH1#$#WH[WERRN#RI#FDUGLRYDVFXODU#PHGLFLQH1#)LIWK
HGLWLRQ1#:%#6DXQGHUV/#3KLODGHOSKLD/#4<<:=:750:51#

51# :DOOHU# %)1# 1RQDWKHURVFOHURWLF# FRURQDU\# KHDUW# GLVHDVH1# $OH[DQGHU# 5:/
6FKODQW#5&/#)XVWHU#91#+XUVW¶V#7KH#+HDUW1#QLQWK#HGLWLRQ1#0F#*UDZ0+LOO/#1HZ
<RUN##4<<;>9ROXPH#4=#44<:05651#

61# %LWWO#-1$1#/HYLQ#'1&1#&RURQDU\#DUWHULRJUDSK\1#%UDXQZDOG#(1#+HDUW#GLVHDVH1#$
WH[WERRN# RI# FDUGLRYDVFXODU# PHGLFLQH1# )LIWK# HGLWLRQ1# :%# 6DXQGHUV/
3KLODGHOSKLD/#4<<:=57309<1#

71# 5HLG\# -)/# $QMRV# 57/# 4XUHVKL# 6$/# %DNHU# (-/# 7\QDQ# 0-1# 7UDQVFDWKHWHU
HPEROL]DWLRQ# LQ# WKH# WKUHDWPHQW# RI# FRURQDU\# DUWHU\# ILVWXODV1# -# $P# &ROO
&DUGLRO#4<<4>#4;=4;:0<51#

81# *XSWD#1&/#%HDXYDLV#-1#3K\VLRORJLF#DVVHVVPHQW#RI#FRURQDU\#DUWHU\# ILVWXOD1
&OLQ#1XFO#0HG#4<<4#-DQ>49+4,=73051#

91# 7NHEXFKDYD#7/#9RQ#6HJHVVHU#/./#9RJW#35/#-HQQL#5/#$UEHQ]#8/#7XULQD#01
&RQJHQLWDO# FRURQDU\# ILVWXODV# LQ# FKLOGUHQ# DQG# DGXOWV=# GLDJQRVLV/# VXUJLFDO
WHFKQLTXH#DQG#UHVXOWV1#-#&DUGLRYDVF#6XUJ#+7RULQR,#4<<9#)HE>6:+4,=5<0671#

:1# )HUQDQGHV# ('/# .DGLYDU# +/# +DOOPDQ# *//# 5HXO# *-/# 2WW# '$/# &RROH\# '$1
&RQJHQLWDO# PDOIRUPDWLRQV# RI# WKH# FRURQDU\# DUWHULHV=# WKH# 7H[DV# +HDUW
,QVWLWXWH#H[SHULHQFH1#$QQ#7KRUDF#6XUJ#4<<5#2FW>87+7,=:650731##

;1# 8UUXWLD06#&2/#)DODVFKL#*/#2WW#'$/#&RROH\#'$1#6XUJLFDO#PDQDJHPHQW#RI#89
SDWLHQWV#ZLWK# FRQJHQLWDO# FRURQDU\# DUWHU\# ILVWXODV1#$QQ#7KRUDF#6XUJ# 4<;6
0DU>68+6,=6330:1##

<1# 3HUU\#6%/#5RPH#-/#.HDQH#-)/#%DLP#'6/#/RFN#-(1#7UDQVFDWKHWHU#FORVXUH#RI
FRURQDU\#DUWHU\#ILVWXODV1#-#$P#&ROO#&DUGLRO#4<<5#-XO>53+4,=5380<1#

#


