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%X#oDOÕúPD#VLQ�V#ULWPOL#KDILI#YH#RUWD#úLGGHWOL#PLWUDO#GDUOÕ÷Õ#RODQ#97#KDVWDGD#
HJ]HUVL]#NDSDVLWHVL#YH#KHPRGLQDPLN#SDUDPHWUHOHU#�]HULQH#PHWRSURORO##YH#
GLOWLD]HPLQ#HWNLVLQL#GH÷HUOHQGLUPHN# LoLQ#\DSÕOGÕ1#7�P#KDVWDODU#PHWRSURORO#
YH# GLOWLD]HP# JUXEX# RODUDN# UDQGRPL]H# # HGLOGL1# +HU# WHGDYL# SHULRGXQXQ#
EDúODQJÕFÕQGD#YH#VRQXQGD# WUHGPLO#HJ]HUVL]# WHVWL#YH#00PRGH/# LNL#ER\XWOX#
YH#GRSSOHU# # HNRNDUGLRJUDIL# \DSÕOGÕ1#6DGHFH/#PHWRSURORO#SLN# YH#RUWDODPD#
WUDQVPLWUDO# #JUDGL\HQWLQL#YH#NDOS#KÕ]ÕQÕ#|QHPOL#GHUHFHGH#D]DOWÕ# +VÕUDVÕ\OD/#
3?3134/#3?3138#YH#3?3138#,#YH#D\QÕ#]DPDQGD/#HJ]HUVL]#V�UHVLQL#|QHPOL#
RUDQGD##DUWÕUGÕ1#'LOWLD]HP#LVH#EX#SDUDPHWUHOHULQ#KLoELULQL#GH÷LúWLUPHGL1#
#
6RQXo# RODUDN/# QRUPDO# VLQ�V# ULWPOL# KDILI0RUWD# úLGGHWOL#PLWUDO# GDUOÕ÷Õ# RODQ#
KDVWDODUGD# VHPSWRPDWLN# G�]HOPH/# GLOWLD]HP# JUXEX\OD# NDUúÕODúWÕUÕOGÕ÷ÕQGD#
PHWRSURORO##JUXEXQGD##J|]OHQGL1#
#
$QDKWDU##NHOLPHOHU=##'LOWLD]HP/#PHWRSURORO/#PLWUDO#GDUOÕ÷Õ#
#
#
#
(IILFDF\#RI#PHWRSURORO#DQG#GLOWLD]HP# LQ#SDWLHQWV#ZLWK#PLOG#DQG#
PRGHUDWH#PLWUDO#VWHQRVLV#LQ#VLQXV#UK\WKP#
#
7KLV# VWXG\# ZDV# SHUIRUPHG# WR# HYDOXDWH# WKH# HIIHFWV# RI#PHWRSURORO# DQG#
GLOWLD]HP# RQ# H[HUFLVH# FDSDFLW\# DQG# KHPRG\QDPLF# SDUDPHWHUV# LQ# 97#
SDWLHQWV# ZLWK#PLOG# DQG#PRGHUDWH#PLWUDO# VWHQRVLV# LQ# VLQXV# UK\WKP1# $OO#
SDWLHQWV#ZHUH# UDQGRPL]HG# WR#PHWRSURORO#JURXS#DQG#GLOWLD]HP#JURXS1#$W#
WKH# EHJLQQLQJ# DQG# DW# WKH# HQG# RI# HDFK# WUHDWPHQW# SHULRG/# D# WUHDGPLOO#
H[HUFLVH#DQG#00PRGH/# WZR#GLPHQVLRQDO/#DQG#'RSSOHU#HFKRFDUGLRJUDSK\#
ZHUH# SHUIRUPHG1# 2QO\# PHWRSURORO# VLJQLILFDQWO\# UHGXFHG# WKH# SHDN# DQG#
PHDQ#WUDQVPLWUDO#JUDGLHQW#DQG#KHDUW#UDWH#+3?3134/#3?3138/#DQG#3?3138/#
UHVSHFWLYHO\,# DQG# DOVR# VLJQLILFDQWO\# LQFUHDVHG# H[HUFLVH# WLPH/# ZKHUHDV#
GLOWLD]HP#GLG#QRW#FKDQJH#WKHVH#SDUDPHWHUV#DW#DOO1######
#
,Q# FRQFOXVLRQ/# V\PSWRPDWLF# LPSURYHPHQW# LQ# SDWLHQWV# ZLWK# PLOG# DQG#
PRGHUDWH# PLWUDO# VWHQRVLV# LQ# QRUPDO# VLQXV# UK\WKP# ZDV# REVHUYHG# LQ#
PHWRSURORO#JURXS#FRPSDUHG#ZLWK#GLOWLD]HP#JURXS1#
#
.H\#ZRUGV=#'LOWLD]HP/#PHWRSURORO/#PLWUDO#VWHQRVLV#
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5RPDWL]PDO#NDOS#KDVWDOÕNODUÕ#YH#GROD\ÕVÕ#LOH#PLW0
UDO#GDUOÕ÷Õ#JHOLúPHNWH#RODQ#�ONHOHUGH#|QHPOL#ELU#
VD÷OÕN#VRUXQX#ROPD\D#GHYDP#HWPHNWHGLU1#0LWUDO#
GDUOÕ÷ÕQÕQ#KHPRGLQDPLN#VRQXoODUÕ# LVWLUDKDWWH#YH#
HJ]HUVL]GH# L\L# WDQÕPODQPÕúWÕU1# (J]HUVL]GH# NDOS#
KÕ]ÕQÕQ# DUWPDVÕ# WUDQVPLWUDO# JUDGLHQWL# DUWÕUÕU# EX#
GD# SXOPRQHU# YHQ|]# EDVÕQoWD# \�NVHOPH\H# YH#
QHIHV#GDUOÕ÷ÕQÕQ#RUWD\D#oÕNPDVÕQD#QHGHQ#ROXU1405#
#
%HWD# UHVHSW|UOHULQ# EORNDMÕ# NDOS# KÕ]ÕQÕ# D]DOWDUDN#
YH#GL\DVWROLN#GROXú#SHUL\RGXQX#DUWÕUDUDN# WUDQV0
PLWUDO#JUDGL\HQWL#D]DOWÕU16##%X#YDUVD\ÕPD#ED÷OÕ#R0
ODUDN# EHWD0EORNHUOHU# PLWUDO# GDUOÕ÷Õ# RODQ# KDVWD0
ODUGD#DPSLULN#RODUDN#NXOODQÕODELOPHNWHGLU1#)DNDW#
EX# DODQGD# \DSÕOPÕú# oDOÕúPDODUÕQ# VRQXoODUÕ#
oHOLúNLOL# EXOXQPXú# ROXS# NOLQLNWH/# PLWUDO# GDUOÕ÷Õ#
RODQ#KDVWDODUGD#EHWD#EORNHUOHULQ#NXOODQÕOPDVÕ#LOH#
LOJLOL# RODUDN# WDP# ELU# ILNLU# ELUOL÷L# VD÷ODQPDPÕú0
WÕU17/8# hVWHOLN/# VRQ# \ÕOODUGD# JHOLúPLú# �ONHOHUGH#
URPDWL]PDO#NDOS#KDVWDOÕ÷ÕQD#KHPHQ#KLo#UDVWODQ0
PDGÕ÷ÕQGDQ#EX#NRQX# LOH# LOJLOL#oDOÕúPD\D# UDVODQ0
PDPDNWDGÕU1# 1HJDWLI# LQRWURSLN# YH# QHJDWLI# NUR0
QRWURSLN# HWNLOHUH# VDKLS# NDOVL\XP# NDQDO# EORNHU0
OHUL#LOH#EX#DODQGD#KHUKDQJL#ELU#oDOÕúPD#\DSÕOPD0
PÕúWÕU1#
#
+DILI0RUWD#úLGGHWWHNL#PLWUDO#GDUOÕ÷ÕQGD#EHWD#EOR0
NHUOHULQ# YH# NDOVL\XP# NDQDO# EORNHUOHULQLQ# HIRU#
NDSDVLWHVL#�]HULQGHNL#YH#KHPRGLQDPLN#HWNLOHULQL#
GH÷HUOHQGLUPHN#�]HUH#EX#oDOÕúPD#SODQODQPÕúWÕU1#
#
0$7(5<$/##9(##0(72'#
#
dDOÕúPD#KDVWDODUÕ#
#
dDOÕúPD\D# 7�UNL\H# <�NVHN# øKWLVDV# +DVWDQHVL#
.DUGL\RORML#3ROLNOLQL÷L*QH#QHIHV#GDUOÕ÷Õ# LOH#EDúYX0
UDQ# YH# HNRNDUGL\RJUDILN# LQFHOHPH# VRQXFX# VDI#
PLWUDO#GDUOÕ÷Õ#VDSWDQDQ#VLQ�V# ULWPLQGHNL#7;#ND0
GÕQ/#49#HUNHN#WRSODP#97#KDVWD#GDKLO#HGLOGL#+\Dú#
RUWDODPDVÕ# 6<±619# \ÕO,1# +DVWDODU# PHWRSURSRO#
+65#KDVWD,#YH#GLOWLD]HP#+65#KDVWD,#JUXEX#ROPDN#
�]HUH# LNL#JUXED#UDQGRPL]H#HGLOGL1#øNLQFL#GHUHFH#
YH#�]HULQGH#PLWUDO##\HWPH]OL÷L/# LNLQFL#GHUHFH#YH##
�]HULQGH# DRUW# \HWPH]OL÷L# YH# DRUW# GDUOÕ÷Õ# RODQ#
KDVWDODU# LOH# úLGGHWOL# SXOPRQHU# KLSHUWDQVL\RQ#
YH\D#VD÷#NDOS#\HWHUVL]OL÷L#EXOJXODUÕ#RODQODU#oDOÕú0
PD\D#DOÕQPDGÕ17�P#ROJXODUD# WX]VX]#GL\HW#|QH0
ULOGL#YH#KHUKDQJL#ELU#GL�UHWLN#DMDQ#oDOÕúPD#VÕUD0
VÕQGD#NXOODQÕOPDGÕ1#7�P#KDVWDODUÕQ#oDOÕúPD#EDú0

ODQJÕFÕQGD# IRQNVL\RQHO# NDSDVLWHOHUL# ³1HZ# <RUN#
+HDUW# $VVRFLDWLRQ´# NODVLILNDV\RQXQD# J|UH# VDS0
WDQGÕ#YH# WUHGPLO#HJ]HUVL]# WHVWL#\DSÕOGÕ1#0HWRUR0
SRO# JUXEXQGDNL# KDVWDODUD# LY# 8PJ# PHWRSURORO#
\DSÕOGÕNWDQ# 43# GDNLND# VRQUD# JHUHNOL# HNRNDU0
GL\RJUDILN# LQFHOHPH# \DSÕOGÕ# YH# KDVWDODUD# 5[83#
PJU2J�Q#RUDO#PHWRSURORO#|QHULOHUHN#6#D\#VRQUD#
NRQWUROH#oD÷UÕOGÕ1#'LOWLD]HP#JUXEXQGDNL#KDVWDOD0
UD#LVH#LY#58#PJU#GLOWLD]HP#\DSÕOGÕNWDQ#43#GDNLND#
VRQUD#JHUHNOL#HNRNDUGL\RJUDILN#LQFHOHPH#\DSÕOD0
UDN#6[93#PJU2J�Q#RUDO#GLOWLD]HP#|QHULOGL#YH#�o#
D\#VRQUD#NRQWUROH#oD÷UÕOGÕ1#ho#D\OÕN#RUDO# LGDPH#
WHGDYLVL# VRQUDVÕ# KDVWDODUÕQ# IRQNVL\RQHO# NDSDVL0
WHOHUL# GH÷HUOHQGLULOGL/# WUHGPLO# HJ]HUVL]# WHVWL# LOH#
HNRNDUGL\RJUDILN#LQFHOHPH#\DSÕOGÕ1#
#
7UHGPLO#HJ]HUVL]#WHVWL#
#
(J]HUVL]# WHVWL/# GHYDPOÕ# HOHNWURNDUGL\RJUDIL#
PRQLW|UL]DV\RQX# LOH/# %UXFH# SURWRNRO�# NXOODQÕO0
DUDN#\DSÕOGÕ1#.DQ#EDVÕQoODUÕ# LOH# 45#NDQDOOÕ#HOHN0
WURNDUGL\RJUDIL# ND\ÕWODUÕ# KHU# DúDPD# VRQUDVÕQGD#
ND\ÕW# HGLOGL1# +DVWD# GHYDP# HGHPH\HFH÷LQL#
EHOLUWWL÷LQGH# WHVW# VRQODQGÕUÕOGÕ1# 7RSODP# HIRU#
V�UHVL/# XODúÕODQ# NDOS# KÕ]Õ# YH# NDQ# EDVÕQFÕ# ND\ÕW#
HGLOGL1# 7UHGPLO# HJ]HUVL]# WHVWL# oDOÕúPD# EDúODQ0
JÕFÕQGD#YH#�o#D\OÕN#RUDO# LGDPH# WHGDYLVL#VRQUDVÕ#
ROPDN# �]HUH# KHU# KDVWDGD# LNL# NH]# \DSÕOGÕ1#
+DVWDODUÕQ#HJ]HUVL]#NDSDVLWHOHULQGH#YH#HJ]HUVL]#
V�UHOHULQGHNL# GH÷LúLNOLNOHUL/# LODo# |QFHVL# YH#
VRQUDVÕ# GH÷HUOHUL# LVWDWLVWLNVHO# RODUDN# NDUúÕODú0
WÕUGÕ1#

#
(NRNDUGL\RJUDIL#
#
7UDQVWRUDVWLN#HNRNDUGL\RJUDIL/#7RVKLED#88$05:3#
$#PRGHO#XOWUDVRQRJUDI# YH# 518#0+]# WUDQVGXFHU#
LOH#\DSÕOGÕ1#3DUDVWHUQDO#X]XQ#DNV#NHVLWWHQ#ED]DO0
GHQ# DOÕQDQ# GL\DVWRO# VRQX# YRO�P# +('9,/# VLVWRO#
VRQX# YRO�P# +(69,/# DWÕP# YRO�P�# +(9,/#
HMHNVL\RQ# IUDNVL\RQX# +(),# KHVDSODQGÕ1# $\UÕFD/#
'RSSOHU# WHNQL÷L# LOH# LVRYRO�PHWULN# JHYúHPH#
]DPDQÕ# +,957,/# GL\DVWROLN# GROXú# SHUL\RGX#
+''3,/#HMHNVL\RQ#V�UHVL#+(7,#KHVDSODQGÕ1#$SLNDO#
G|UW# ERúOXN# NHVLWWHQ# GHYDPOÕ# GDOJD# +FRQWLQRXV#
ZDYH,#'RSSOHU# LOH# VRO# YHQWULN�O# JLULú# \ROX# NDQ#
DNÕP# KÕ]ODUÕ# +YHQWULN�O# LQIORZ# YHORVLWHOHUL,/# SLN#
YH# RUWDODOPD# JUDGL\HQWOHU# LOH# EDVÕQo# \DUÕODQPD#
]DPDQÕ# +SUHVVXUH#KDOI# WLPH #3+7,#\|QWHPL# LOH#
PLWUDO#NDSDN#DODQÕ#KHVDSODQGÕ19043#



+DILI#YH#RUWD#úLGGHWOL##PLWUDO#GDUOÕ÷Õ#RODQ#VLQ�V#ULWPLQGHNL#KDVWDODUGD#PHWRSURORO#YH#GLOWLD]HPLQ#HWNLQOL÷L#

465####################7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL#9+5,=4<<<#######################

#
øVWDWLVWLNVHO#DQDOL]#
#
9HULOHU# 6366# ELOJLVD\DU# SURJUDPÕQD# JLULOHUHN/#
SDLUHG0W#WHVWL#LOH#LVWDWLVWLNVHO#DQDOL]#\DSÕOGÕ1#7�P#
YHULOHU#RUWDODPD#±#VWDQGDUW#VDSPD#RODUDN# LIDGH#
HGLOGL1# 3?3138# ROGX÷XQGD# LVWDWLVWLNVHO# RODUDN#
DQODPOÕ#NDEXO#HGLOGL1##
#
%8/*8/$5#
#
0HWRSURORO#JUXEXQGDNL# 65#KDVWDQÕQ# +43#HUNHN/#
55# NDGÕQ/# \Dú# RUWDODPDVÕ# 6;15±91;# \ÕO,#PLWUDO#
NDSDN# DODQÕ# 418±316# FP5# LGL1# 'LOWLD]HP#
JUXEXQGDNL#49#KDVWDQÕQ#+6#HUNHN/#46#NDGÕQ/#\Dú#
RUWDODPDVÕ# 73±51;# \ÕO,# PLWUDO# NDSDN# DODQÕ#
419±315#FP5#LGL1##
#
oDOÕúPD\D# NDWÕODQ# W�P# KDVWDODUÕQ# IRQNVL\RQHO#
NDSDVLWHOHUL# +1HZ# <RUN# +HDUW# $VVRFLDWLRQµD#
J|UH,# VÕQÕI# 5# YH# 6# LGL1#dDOÕúPD# ER\XQFD# KLoELU#
KDVWDGD# LODo# NHVLOPHVLQL# JHUHNWLUHFHN# ELU# \DQ#
HWNL#J|]OHQPHGL1#
#
0HWRSURORO#JUXEXQGDNL# 65#KDVWDGD/# LQWUDYHQ|]#
PHWRSURORO#YH#RUDO#PHWRSURORO#WHGDYLVL#LOH#QDEÕ]#
VD\ÕVÕQGD#EHOLUJLQ#ELU#D]DOPD#J|]OHQGL#+VÕUDVÕ#LOH#
ED]DO=# ;;±43152GN/# LY# WHGDYL# VRQUDVÕ=#
:9±;1<2GN># 3?3138/# ED]DO=# ;;±43152GN/# RUDO##
WHGDYL#VRQUDVÕ=#;6±<2GN/#3?3138,1#%XQD#SDUDOHO#
RODUDN/# GL\DVWROLN# GROXú# SHU\RGXQGD# +VÕUDVÕ\OD#
ED]DO=695±# 8816# PVQ/# LY# WHGDYL# VRQUDVÕ##
76318±:319# PVQ># 3134/# ED]DO=695±8816/# 3UDO#
WHGDYL# VRQUDVÕ=# 758±;<16#PVQ#3?3138,#X]DPD#
DQODPOÕ# YH# HMHNVL\RQ# V�UHVLQGH# +VÕUDVÕ\OD#
ED]DO=585±661;#PVQ/# LY# WHGDYL# VRQUDVÕ=# 5:317#
±5818#PVQ>#3!3138/#585±661;#PVQ#/RUDO#WHGDYL#
VRQUDVÕ=# 597±5<1:# PVQ/# 3!3138,# X]DPD#
DQODPOÕ# GH÷LOGL1# +DVWDODUÕQ# GL\DVWRO# VRQX#
YRO�P�# +VÕUDVÕ\OD# ED]DO=# 43;15±531<# FF/# LY#
WHGDYL# VRQUDVÕ=# 44416±4416# FF>#3!3138/#ED]DO=#
43;15±531<#FF/#3UDO#WHGDYL#VRQUDVÕ=#4391;±5315#
FF># 3!3138,/# VLVWRO# VRQX# YRO�P�# +VÕUDVÕ\OD#
ED]DO=#7419±49#FF/#LY#WHGDYL#VRQUDVÕ=#6:±44#FF>#
3!3138/#ED]DO=#7419±49#FF/#RUDO#WHGDYL#VRQUDVÕ=#
6618±4418#FF>#3!3138,##YH#HMHNVL\RQ#IUDNVL\RQX#
+VÕUDVÕ\OD#ED]DO=#(9914#±91:/# LY#WHGDYL#VRQUDVÕ=#
(9719±45># 3!3138/# ED]DO=# (9914±91:/# RUDO#
WHGDYL# VRQUDVÕ=# (9;19±81;># 3!3138,# GH÷HU0
OHULQGH# DQODPOÕ# ELU# GH÷LúPH# ROPDGÕ1# øVRYRO�0

PHWULN# JHYúHPH# V�UHVLQGH# +,957,/# LQWUDYHQ|]#
PHWRSURORO# LOH#X]DPD#YH#RUDO#WHGDYL# LOH#NÕVDOPD#
H÷LOLPL# ROPDNOD# ELUOLNWH# LVWDWLVWLNVHO# RODUDN#
DQODPOÕ# EXOXQPDGÕ# +VÕUDVÕ# LOH# ED]DO=# ;<16±5419#
PVQ/# LY# WHGDYL# VRQUDVÕ=# <619±4:14# PVQ/# RUDO#
WHGDYL# VRQUDVÕ=# ;41:±59# PVQ,1# %X# JUXSWDNL#
KDVWDODUGD#KHP#SLN#JUDGL\HQW#+VÕUDVÕ# LOH##ED]DO=#
46±717# PP+J/# LY# WHGDYL# VRQUDVÕ=441<±7#
PP+J># 3?3138# ED]DO=46±717# PP+J/# RUDO#
WHGDYL# VRQUDVÕ=# 4318±7#PP+J/# 3?3134,/# KHP#
GH#RUWDODPD#JUDGL\HQWGH#+VÕUDVÕ#LOH#ED]DO=#;±618#
PP+J/# LY# WHGDYL# VRQUDVÕ=# 91;±51<# PP+J>#
3?3138/# ED]DO=# ;±618# PP+J/# RUDO# WHGDYL#
VRQUDVÕ=# 917±517# PP+J/# 3?# 3138,# DQODPOÕ#
G�úPH#J|U�OG�1#<LQH#EDVÕQo#\DUÕODQPD# ]DPDQÕ#
LOH# |Oo�OHQ# PLWUDO# NDSDN# DODQÕ# YH# SXOPR0QHU#
KÕ]ODQPD# ]DPDQÕ# LOH# |Oo�OHQ# SXOPRQHU# DUWHU#
EDVÕQFÕQGD# oDOÕúPD# ER\XQFD# DQODPOÕ# ELU#
GH÷LúPH# ROPDGÕ# +7DEOR# 4,1# +DVWDODUÕQ# WUHGPLO#
HJ]HUVL]# WHVWL# LOH# |Oo�OHQ# HIRU# V�UHOHULQGH/#
GLOWLD]HP# JUXEXQGDNL# KDVWDODUD# RUDQOD# # GDKD#
ID]OD# ELU# DUWÕú# ROPDVÕQD# UD÷PHQ# EX# DUWÕú#
LVWDWLVWLNVHO# DoÕGDQ# DQODPOÕ# GH÷LOGL# +7DEOR# 5# YH#
7,1# $\UÕFD/# VLVWROLN# YH# GL\DVWROLN# NDQ# EDVÕQo#
GH÷HUOHUL# KHU# LNL# JUXSWD# GD# DQODPOÕ# |Oo�GH#
GH÷LúPHGL# +7DEOR# 5# YH# 7,1# +DVWDODUÕQ# LNLVLQGH#
oDOÕúPD#|QFHVL#VÕQÕI#,,,#RODQ#+DVWDODUÕQ# LNLVLQGH#
oDOÕúPD# |QFHVL# VÕQÕI# ,,,# RODQ# 'LOWLD]HP#
JUXEXQGDNL#65#KDVWDQÕQ#+9#HUNHN/#59#NDGÕQ/#\Dú#
RUWDODPDVÕ# 6:16±81:# \ÕO,# QDEÕ]# VD\ÕVÕ# oDOÕúPD#
EDúODQJÕFÕQGD# RUWDODPD# ;5±432GN# LNHQ/#
LQWUDYHQ|]#GLOWL]HP#VRQUDVÕ#:;±432GN/#RUDO# LGD0
PH# WHGDYLVL#VRQUDVÕ# LVH#RUWDODPD#;3±442GN# LGL1#
1DEÕ]# VD\ÕVÕQGD# DQODPOÕ# ELU# GH÷LúLNOLN# ROPDGÕ1#
'L\DVWRO# VRQX# YRO�P/# VLVWRO# VRQX# YRO�P# YH#
HMHNVL\RQ# IUDNVL\RQX# DoÕVÕQGDQ# oDOÕúPD#
ER\XQFD# DQODPOÕ# ELU# GH÷LúLNOLN# L]OHQPHGL1#
(MHNVL\RQ# ]DPDQÕ# oDOÕúPD# EDúODQJÕFÕQGD#
6:5±75#PVQ#LNHQ/#LQWUDYHQ|]#GLOWL]HP#YHULOPHVL#
VRQUDVÕQGD# 7471<.7<18#PVQ*\H# +3?3134,/# RUDO#
LGDPH#WHGDYLVL#VRQUDVÕQGD#RUWDODPD#74318±9719#
PVQ*\H# \�NVHOGL# +3?3138,1# 'L\DVWROLN# GROXú#
SHULRGXQGD# oDOÕúPD# ER\XQFD# DQODPOÕ# ELU#
GH÷LúLNOLN# L]OHQPHGL# +VÕUDVÕ\OD# ED]DO=# 589±5719#
PVQ/# LY# WHGDYL# VRQUDVÕ=# 58;15±5918#PVQ/# RUDO#
WHGDYL#VRQUDVÕ=#586±5817#PVQ,1##ø]RYROXPHWULN##
JHYúHPH#V�UHVLQGH#NÕVDOPD#ROPDNOD#ELUOLNWH/#EX#
D]DOPD#LVWDWLVWLNVHO#RODUDN#DQODPOÕ#EXOXQPDGÕ##
+%D]DO# ,957# <6167±4:1:PVQ# LNHQ/# LQWUDYHQ|]#
LODo#VRQUDVÕ#<419±481;#PVQ/#RUDO#WHGDYL#VRQUDVÕ#
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7DEOR#41#0HWRSURORO#oDOÕúPD#JUXEXQGD##HOGH##HGLOHQ##VRQXoODU1#
#

# 3#'H÷HUL#
##'H÷LúNHQOHU# %D]DO# ø191#YHULOGLNWHQ#

VRQUD#
6#D\#VRQUD# %D]DO0ø191#

YHULOGLNWHQ#VRQUD#
%D]DO0#6#D\#
VRQUD#

09$#+FP5,# 419±315# 419±315# 418±316# )DUN#<RN# )DUN#<RN#
ø957#+PVQ,# ;<16±5419# <619±4:14# ;41:±59# )DUN#<RN# )DUN#<RN#
''3#+PVQ,# 695±8816# 7631;±:319# 758±;<16# 3?#3134# 3?#3138-#
(=#+PVQ,# 5751;±661;# 5:317±5818# 59715±5<:# )DUN#<RN# )DUN#<RN#
3*#+PP+J,# 46±717# 441<±7# 4318±7# 3?#3138-# 3?#3134-#
0*#+PP+J,# ;±618# 91;±51<# 917±517# 3?#3138-# 3?#3138-#
('9#+FF,# 43;15±53<# 44416±4416# 4391;±5315# )DUN#<RN# )DUN#<RN#
(69#+FF,# 7419±4913# 6:±44# 6618±4418# )DUN#<RN# )DUN#<RN#
()#+(,# 9914±91:# 9719±45# 9;19±8;# )DUN#<RN# )DUN#<RN#
3$%#+PP+J,# 6314±4614# 5<17±4518# 5:15±917# )DUN#<RN# )DUN#<RN#
6.%#+PP+J,# 448±<1:# 445±4717# 43;±4;1;# )DUN#<RN# )DUN#<RN#
'.%#+PP+J,# :;±4414# :51:±<18# :;19±6:# )DUN#<RN# )DUN#<RN#
09$=#0LWUDO#NDSDN#DODQÕ/#ø957=#ø]RYROLPHWULN#UHODNVDV\RQ#]DPDQÕ/#''3=#'L\DVWROLN#GROXú#SHU\RGX/#(==#6RO#YHQWULN�O#HMHNVL\RQ#]DPDQÕ/#3*=#3LN#JUDGL\HQW/#0*=#2UWDODPD##
JUDGL\HQW/#('9=#'L\DVWRO#VRQX#YRO�P/#(69=#6LVWRP#VRQX#YRO�P/#()=#(MHNVL\RQ#IUDNVL\RQX/#3$%=#3XOPRQHU#DUWHU#EDVÕQFÕ/#6.%=#6LVWROLN#NDQ#EDVÕQFÕ/#'.%=#'L\DVWROLN#NDQ#
EDVÕQFÕ#

#
7DEOR#51#0HWRSURORO##oDOÕúPD#JUXEXQGD##WUHGPLO##HJ]HUVL]##WHVW#VRQXoODUÕ1#
#

'H÷LúNHQOHU# #########%D]DO# 6#D\#VRQUD# 3#'H÷HUL#
(IRU#6�UHVL#+VQ,# ##785±453# ############853±<387# ###########)DUN#<RN#
6RQ#.DOS#+Õ]Õ#+GN,# ##4:615±4917# ###########494±4<;# ###########3?3138-#

#
7DEOR#61#'LOWLD]HP#oDOÕúPD#JUXEXQGD#HOGH#HGLOHQ#VRQXoODU1#

#
# 3#'H÷HUL#
'H÷LúNHQOHU# %D]DO# ø191#YHULOGLNWHQ#

VRQUD#
6#D\#VRQUD# %D]DO0ø191#

YHULOGLNWHQ#VRQUD#
%D]DO##06#D\#
VRQUD#

09$#+FP5,# 4186±316# 4188±316# 4178±315# )DUN#<RN# )DUN#<RN#
ø957#+PVQ,# <616±4:1:# <419±481;# ;818±591;# )DUN#<RN# )DUN#<RN#
''3#+PVQ,# 589±5719# 58;15±5918# 586±5817# )DUN#<RN# )DUN#<RN#
(=#+PVQ,# 6:516±75135# 7471<±7<18# 74318±9719# 3?3134# 3?3138-#
3*#+PP+J,# 4517±71;# 4516±71;# 45±915# )DUN#<RN# )DUN#<RN#
0*#+PP+J,# :14±51:# :14±6# 91:±619# )DUN#<RN# )DUN#<RN#
('9#+FF,# 44418±5314# 44317±54138# 45319±771<# )DUN#<RN# )DUN#<RN#
(69#+FF,# 6819±4316# 651<±<1:# 7416±4<19# )DUN#<RN# )DUN#<RN#
()#+(,# 991;±919# 9<±914# 9916±81;# )DUN#<RN# )DUN#<RN#

3$%#+PP+J,# 6719±4715# 6714±4615# 6516±4419# )DUN#<RN# )DUN#<RN#
6.%#+PP+J,# 44515±4717# 44714±691;# 4471;±4814# )DUN#<RN# )DUN#<RN#
'.%#+PP+J,# :4139±4616# 9;1;±4316# :319±48135# )DUN#<RN# )DUN#<RN#

09$=#0LWUDO#NDSDN#DODQÕ/#ø957=#ø]RYROLPHWULN#UHODNVDV\RQ#]DPDQÕ/#''3=#'L\DVWROLN#GROXú#SHU\RGX/#(==#6RO#YHQWULN�O#HMHNVL\RQ#]DPDQÕ/#3*=#3LN#JUDGL\HQW/#0*=#2UWDODPD##
JUDGL\HQW/#('9=#'L\DVWRO#VRQX#YRO�P/#(69=#6LVWRP#VRQX#YRO�P/#()=#(MHNVL\RQ#IUDNVL\RQX/#3$%=#3XOPRQHU#DUWHU#EDVÕQFÕ/#6.%=#6LVWROLN#NDQ#EDVÕQFÕ/#'.%=#'L\DVWROLN#NDQ#
EDVÕQFÕ#
#
7DEOR#71#'LOWLD]HP##oDOÕúPD#JUXEXQGD##WUHGPLO###HJ]HUVL]##WHVW##VRQXoODUÕ1#
#

'H÷LúNHQOHU# %D]DO# 6#D\#VRQUD# 3#'H÷HUL#
(IRU#6�UHVL#+VQ,# 867±453# 8:3±459# )DUN#<RN#
6RQ#.DOS#+Õ]Õ#+GN,# 4:51<±818# 49:13:±471;# )DUN#<RN#

;818±591;#PVQ,1#3LN#JUDGL\HQW# LQWUDYHQ|]#YH\D#
RUDO#GLOWLD]HP#WHGDYLVL#HVQDVÕQGD#GH÷LúPHGL##
+6ÕUDVÕ# LOH# ED]DO=# 4517±71;# PP+J/# ø9#
VRQUDVÕ=4516±71;# PP+J/RUDO# WHGDYL# VRQUDVÕ=#
45±915# PP+J,1# $\QÕ# úHNLOGH# RUWDODPD#

JUDGL\HQWGH# GH# oDOÕúPD# ER\XQFD# DQODPOÕ# ELU#
GH÷LúLNOLN# ROPDGÕ# +6ÕUDVÕ# LOH# ED]DO=# :14±51:#
PP+J/# LY# WHGDYL# VRQUDVÕ=# :14±6/# RUDO# WHGDYL#
VRQUDVÕ=# 91:±619# PP+J,1# 'LOWLD]HP# WHGDYLVL#
EDVÕQo#\DUÕODQPD#]DPDQÕ#+3+7,#LOH#PLWUDO#NDSDN#
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467####################7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL#9+5,=4<<<#######################

DODQÕ#|Oo�P�Q�#GH#HWNLOHPHGL#+VÕUDVÕ#LOH#418±316#
FP5/# 418±316# FP5/# 417±315# FP5,1# 3XOPRQHU#
KÕ]ODQPD#]DPDQÕ#\|QWHPL# LOH#GLOWLD]HP# WHGDYLVL#
LOH#ELU#G�úPH#H÷LOLPL#J|VWHUGL\VH#GH/#EX#G�ú�ú#
GH# LVWDWLVWLNVHO#RODUDN#DQODPOÕ#EXOXQPDGÕ#+VÕUDVÕ#
LOH#6719±4715#PP+J/#6714±#4615#PP+J/#65#±#
4419#PP+J,+7DEOR# 6,1#+DVWDODUÕQ# DQDPQH]OHUL#
LOH# GH÷HUOHQGLULOHQ# IRQNVL\RQHO# NDSDVLWHOHUL# GH#
GLOWLD]HP#WHGDYLVL#LOH#GH÷LúPHGL1#<DSÕODQ#WUHGPLO#
HJ]HUVL]# WHVWOHULQGH/# RUDO# GLOWLD]HP# WHGDYLVL# LOH#
HIRU# V�UHVLQGH# DQODPOÕ# ELU# X]DPD# J|U�OPHGL#
+7DEOR#7,1#
#
7$57,ù0$#
#
+DILI0RUWD# úLGGHWWH#PLWUDO# GDUOÕ÷Õ# RODQ# KDVWDODU#
oR÷XQOXNOD# VLQ�V# ULWPLQGHGLU1# %X# KDVWDODUGD#
VHPSWRPODU#G�ú�N#GHEL\H#GH÷LO/#SXOPRQHU#NRQ0
MHV\RQD#ED÷OÕGÕU1#3XOPRQHU#NRQMHV\RQ#LVH#PLWUDO#
YDOY�OGHNL#GL\DVWROLN#EDVÕQo#JUDGL\HQWL# LOH# LOLúNL0
OLGLU1# 6WHQRWLN# PLWUDO# YDOY�OGHNL# EDVÕQo#
JUDGL\HQWL# LOH# NDOS# KÕ]Õ# YH# NDUGL\DN# GHEL#
DUDVÕQGDNL# LOLúNL# *RUOLQ# YH# DUNDGDúODUÕ44#
WDUDIÕQGDQ# WDQÕPODQPÕúWÕU1# .DUGL\DN# GHEL# YH\D#
NDOS# KÕ]ÕQGDNL# ELU# DUWÕú# GROD\ÕVÕ# LOH# GL\DVWROLN#
GROXú# SHUL\RGXQGD# NÕVDOPD# WUDQVPLWUDO#
GL\DVWROLN# JUDGL\HQWWH# DUWÕúD# QHGHQ# ROXU1#
%|\OHFH#VRO#DWUL\DO#YH#SXOPRQHU#YHQ|]#EDVÕQoWD#
\�NVHOPH# ROXU/# SXOPRQHU# NRQMHV\RQXQ#
VHPSWRP#YH#EXOJXODUÕ#úLGGHWOHQLU145#
#
0LWUDO#GDUOÕ÷Õ#VLQ�V#ULWPLQGH#ROGX÷X#V�UHFH#GLJL0
WDOLQ# WHGDYLGH#\HUL#\RNWXU1#'LJLWDO#VLQ�V# ULWPLQ0
GHNL#KDVWDODUGD#NDOS#KÕ]ÕQÕ#KDILIoH#D]DOWÕU#YH#HJ0
]HUVL]#LOH#NDOS#KÕ]Õ#DUWÕúÕQD#LVH#ELU#HWNLVL#\RNWXU146#
'L�UHWLNOHU# NDUGL\DN# GHEL\L# YH# GROD\ÕVÕ\OD# SXO0
PRQHU#NDSLOOHU#WÕNDOÕ#EDVÕQFÕQÕ#G�ú�UHUHN#VHPS0
WRPDWLN#UDKDWODPD#VD÷OD\DELOLUOHU/#IDNDW#NDOS#KÕ0
]ÕQÕ# HWNLOHPH]OHU147# +DILI# RUWD# úLGGHWWHNL#PLWUDO#
GDUOÕ÷ÕQGD#LVH#VHPSWRPODUÕQ#DQD#VHEHEL#SXOPR0
QHU#NRQMHV\RQGXU1#'�ú�N#GHEL#YH#D]DOPÕú#GRNX#
SHUI�]\RQX# VHPSWRPODUÕ# DQFDN# úLGGHWOL# PLWUDO#
GDUOÕ÷ÕQGD#ROXU1##
# #
%HWD0EORNHUOHULQ#VLQ�V#ULWPLQGHNL#PLWUDO#GDUOÕNOD0
UÕQGD# GD# NDOS# KÕ]ÕQÕ# YH# NDUGL\DN# GHELVLQL#
D]DOWWÕNODUÕ#LoLQ/#WUDQVPLWUDO#GL\DVWROLN#JUDGL\HQWL#
YH#SXOPRQHU#NDSLOOHU#WÕNDOÕ#EDVÕQFÕ#G�ú�UPHOHUL/#
DNFL÷HU# NRQMHV\RQXQD# ED÷OÕ# VHPSWRPODUÕ#
KDILIOHWPHOHUL#EHNOHQLU16# /LWHUDW�UGH#EX# NRQXGD#

\DSÕOPÕú# oDOÕúPDODUGD# oHOLúNLOL# VRQXoODU#
ELOGLULOPLúWLU1# %D]Õ# oDOÕúPDODUGD# EHWDEORNHUOHULQ#
WUDQVPLWUDO# JUDGL\HQWL# G�ú�U�S/# SXOPRQHU#
NDSLOOHU# WÕNDOÕ# EDVÕQFÕQÕ# G�ú�UG�÷�/# NRQMHVWLI#
VHPSWRPODUÕ# D]DOWWÕ÷Õ# YH# KDVWDODUÕQ# HJ]HUVL]#
WROHUDQVÕQÕ# DUWÕUGÕ÷Õ# ELOGLULOPLúWLU1708# %XQXQ#
DNVLQH/#&XPPLQJ#YH#&DUU48# LVH#EHWD#EORNHUOHULQ#
WUDQVPLWUDO# JUDGL\HQWL# D]DOWPDODUÕQD# UD÷PHQ/#
NDUGL\DN# SHUIRUPDQVGD# JHQHO# DQODPGD# ELU#
G�úPH\H# \RO# DoWÕNODUÕQD/# EX# QHGHQOH# PLWUDO#
GDUOÕ÷Õ# WHGDYLVLQGH# \HUOHULQLQ# ROPDGÕ÷ÕQD# LúDUHW#
HWPLúOHUGLU1# %XQX# EHWD0EORNHUOHULQ# NDUGL\DN#
GHEL\L# G�ú�U�S/# VRO# YHQWULN�O# GL\DVWRO# VRQX#
EDVÕQFÕQÕ#DUWÕUPDODUÕQD#ED÷ODPÕúODUGÕU1#)DNDW#EX#
oDOÕúPDGDNL# KDVWDODUÕQ# EDúND# HúOLN# HGHQ#
NDUGL\DN#SDWRORMLOHUL/#|QHPOL#PLWUDO# YH# WULN�VSLW#
\HWHUVL]OL÷L/#DRUW#GDUOÕ÷Õ/#NRURQHU#DUWHU#KDVWDOÕ÷Õ#
YH# DWUL\DO# ILEULODV\RQODUÕ# YDUGÕ149# %L]LP#
oDOÕúPDPÕ]GD# LVH# EHWD0EORNHU# YHULOHQ# KDVWD#
JUXEXQGD# GRNX]# KDVWDGD# VHPSWRPODUGD#
KDILIOHPH# VDSWDQGÕ1# %X# KDVWDODUGD# KHP#
LQWUDYHQ|]# KHP# GH# X]XQ# V�UHOL# RUDO# WHGDYL# LOH#
SLN# YH# RUWDODPD# WUDQVPLWUDO# JUDGL\HQWOHUGH#
G�ú�ú#J|]OHQGL1#$\UÕFD#KDVWDODUÕQ/#\DSDELOGLNOHUL#
HIRU# V�UHVLQGH# GH# ELU# DUWÕú# VDSWDQGÕ/# IDNDW# EX#
DUWÕú#LVWDWLVWLNVHO#RODUDN#DQODPOÕ#EXOXQPDGÕ1##
#
/LWHUDW�UGH# PLWUDO# GDUOÕ÷ÕQGD# NDOVL\XP# NDQDO#
EORNHUOHULQLQ#\HUOHUL# LOH# LOJLOL#ELU#oDOÕúPD\D# UDVW0
ODPDGÕN1#.DOELQ#LOHWLP#VLVWHPL#�]HULQH#HWNLOL#RODQ#
YHUDSDPLO# YH# GLOWLD]HP# JLEL# DMDQODUÕQ/# QHJDWLI#
NURQRWURSLN# HWNLOHUL# ROPDVÕ# QHGHQL\OH/# PLWUDO#
GDUOÕ÷Õ# RODQ# ROJXODUGD# \DUDUOÕ# RODELOHFH÷L#
G�ú�Q�OHELOLU1# )DNDW# EL]LP# oDOÕúPDPÕ]GD#
GLOWLD]HP#JUXEXQGDNL#KDVWDODUGD#VHPSWRPODUGD#
GH÷LúPH#J|U�OPHGL1#3LN#YH#RUWDODPD#WUDQVPLWUDO#
JUDGL\HQWOHU/# GLOWLD]HP# WHGDYLVL# LOH# GH÷LúPHGL1#
+DVWDODUÕQ# WUHGPLO# HJ]HUVL]# WHVWL# LOH#
GH÷HUOHQGLULOHQ# HIRU# V�UHOHULQGH# GH# DQODPOÕ# ELU#
DUWÕú#ROPDGÕ1##
#
6RQXo#RODUDN#EHWD0EORNHUOHU/#HN#NDSDN#OH]\RQX/#
VRO# YHQWULN�O# VLVWROLN# # SHUIRUPDQVÕQGD###
D]DOPD\D# \RO#DoDFDN#HN#ELU# NDUGL\DN#SDWRORMLVL#
ROPD\DQ/# KDILI# \D# GD# RUWD# úLGGHWWHNL# YH# VLQ�V#
ULWPLQGHNL# VDI# PLWUDO# GDUOÕ÷Õ# ROJXODUGD#
NXOODQÕODELOHFHN# YH# VHPSWRPDWLN# G�]HOPH#
VD÷OD\DELOHFHN# ELU# LODo# JUXEXGXU1# .DOVL\XP#
NDQDO# EORNHUOHULQLQ# LVH# EX# DODQGD# \DUDUOÕ# ELU#
HWNLOHUL#J|U�OPHPLúWLU1#
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.$<1$./$5#
#
41# *RUOLQ# 5/# 6DZ\HU# &*/# +D\QHV# ):/# *RRGDWH#:,/# 'H[WHU# /1# (IIHFWV# RI#

H[HUFLVH# RQ# WKH# FLUFXODWRU\# G\QDPLFV# LQ#PLWUDO# VWHQRVLV1# $P1# +HDUW# -#
4<84>#74=<504361#

51# *RUOLQ#5/#/HYLV#%0/#+D\QHV#):/#6SLHJHO#5-1#'H[WHU#/1#)DFWRUV#UHJXODWLQJ#
SXOPRQDU\#%FDSLOODU\%#SUHVVXUH#LQ#PLWUDO#VWHQRVLV1##$P#+HDUW#-#4<84>#74=#
;670861#

61# :ROIVRQ# 6/# *RUOLQ# 51# &DUGLRYDVFXODU# SKDUPDFRORJ\# RI# SURSUDQRORO# LQ#
PDQ1#&LUFXODWLRQ#4<9<>#73=#8340441#

71# *D\OH# ..1#0DWKXV# 9V1# %KDWOLQD#0=#5R\# 6*1#+DHPRG\QDPLF# HIIHFWV# RI#
EHWD#DGUHQHUMLF#EORFNDGH#LQ#SDWLHQWV#ZLWK#PLWUDO#VWHQRVLV1#,QGLDQ#+HDUW#-#
4<9<>#54>#69709<1#

81# 0HLVWHU#6*/#(QJHO#75/#)HLWRVD#*6/#+HOIRUW#5+/#)UDQNO#:61#3URSUDQRORO#LQ#
PLWUDO#VWHQRVLV#GXULQJ#VLQXV#UK\WKP/#$P#+HDUW#-#4<::>#<7=#9;80;;1#

91# +ROHQ#-/#$DVOLG#5/#/DQGPDUN#./#6LPRQVHQ#6/#2VWUHP#7=#'HWHUPLQDWLRQ#RI#
HIIHFWLYH# RULILFH# DUHD# LQ#PLWUDO# VWHQRVLV# IURP# QRQ0LQYDVLYH# XOWUDVRXQG#
'RSSOHU#GDWD#DQG#PLWUDO#IORZ#UDWH1#$FWD#0HG#6FDQG#4<::>#534=#;60;;1#

:1# )HJHQEDXP#+=#(FKRFDUGLRJUDSK\/#7WK#HG1/#3KLOGHOSKLD=#/HD#DQG#)HELJHU/#
4<;91#SS1#57<06971#

;1# +HQU\#://#*ULIILWK#-0/#0LFKDHOLV#///#0FLQWRVFK#&//#0DUURZ#$*/#(SVWHLQ#
6(=# 0HDVXUHPHQW# RI# PLWUDO# YDOYH# GLVHVDH# E\# UHDO# WLPH/# D# WZR0
GLPHQVLRQDO#HFKRFDUGLRJUDSK\1#&LUFXODWLRQ#4<:8>#84=#;5:0641#

<1# +DWOH# //# $QJHOVRQ# %=# 'RSSOHU# 8OWUDVRXQG# LQ# &DUGLRORJ\1# 3K\VLFDO#
3ULQFLSOHV# DQG# &OLQLFDO# $SSOLFDWLRQV1# 5# QG# HG/# 3KLODGHOSKLD=# /HD# DQG#
)HELUJHU/#4<;8>#SS#<:05<51#

431# ùDúPD]#+/#.XUDO#7/#dHQJHO#$/#*|NVHO#6=#3ODQLPHWULN#RODUDN#|Oo�OHQ#PLWUDO#
YDOY�O# DOÕQÕQ# %SUHVVXUH# KDOI0WLPH%# \|QWHPL# LOH# KHVDSODQDQ#PLWUDO# YDOY�O#
DODQÕ#LOH#NDUúÕODúWÕUÕOPDVÕ1#7#.OLQ#.DUGL\RORML#4<;<>#6;0741#

441# *RUOLQ# 5/# /HZLV/# %0/# +D\QHV# ):/# 6SLHJO# 5-/# DQG# 'H[WHU# /=# )DFWRUV#
UHJXODWLQJ#SXOPRQDU\#FDSLOODU\#SUHVVXUH# LQ#PLWUDO#VWHQRVLV1#$P#+HDUW#-#
4<84>#74=#;671#

451# 0HLVWHU#6*/#(QJHO#75/#)DOWRVH#*6/#+HOIDQW#5+/#)UDQNL#:6/#3URSDQRORO#LQ#
PLWUDO#VWHQRVLV#GXULQJ#VLQXV#UK\WKP1#$P#+HDUW#-#4<::>#<7=#9;80;;1#

461# :HUNR# /=# 7KH# XVH# RI# GLJLWDOV# LQ# PLWUDO# VWHQRVLV# ZLWKRXW# ULJKW# KHDUW#
IDLOXUH1#3URJU#&DUGLRYDVF1#'LV#4<97>#:=#5;71#

471# $XVWLQ/#60/#6FKUHLQHU#%)/#.UDPHU#'+/#6KDK#30/#DQG#<X/#31=#7KH#DFXWH#
KHPRG\QDPLF#HIIHFWV#RI#HWKDFU\QLF#DFLG#DQG#IXURVHPLGH#LQ#SDWLQHWV#ZLWK#
FKURQLF# SRVWFDSLOODU\# SXOPRQDU\# K\SHUWHQVLRQ1# &LUFXODWLRQ# 4<:9># 86=#
69709;1##

481# &XPPLQJ#*5/#&DUU#:/#+HPRG\QDPLF# UHVSRQVH# WR#H[HUFLVH#DIWHU#EHWD0
DGUHQHUJLF# EORFNDGH# ZLWK# SURSUDQRORO# LQ# SDWLHQWV# ZLWK# PLWUDO# YDOYH#
REVWUXFWLRQ1#&DQ#0HG#$VVRF#-#4<99>#<8=#85:0641#

491# &XPPLQJ# *5/# DQG# &DUU#:=#+HPRG\QDPLF# UHVSRQVH# WR# H[HUFLVH# DIWHU#
EHWD0DGUHQHUJLF#EORFNDGH#ZLWK##SURSUDQRORO#LQ#SDWLHQWV#ZLWK#PLWUDO#YDOYH#
REVWUXFWLRQ/#&DQ#0HG#$VVRF#-#4<99>#<8=#85:1#

#
#
#
#
#


