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#

dDOÕúPDPÕ]GD#0DODW\D#PHUNH]#:044#\Dú#JUXEX# LONRNXO#oRFXNODUÕQGD#\�]#YH#
NXODN# LOH# LOLúNLOL#ED]Õ#DQWURSRPHWULN#SDUDPHWUHOHU#|Oo�OG�1#9HULOHU#765¶VL#NÕ]/#
79;¶L#HUNHN# <33#|÷UHQFLGHQ#HOGH#HGLOGL1#gOo�POHU#)UDQNIRUW4#SR]LV\RQXQGD#
YH# IL]LNVHO# VDNDWOÕ÷Õ# ROPD\DQ# |÷UHQFLOHU# �]HULQGH# # \DSÕOGÕ1# dDOÕúPDPÕ]OD#
0DODW\D#PHUNH]# LONRNXO# oRFXNODUÕQGD# \�]# YH# NXODN# LOH# LOJLOL# |Oo�POHUL# HOGH#
HGHUHN# 7�UNL\H# JHQHOLQGH# \DSÕODFDN# oDOÕúPDODUD# ND\QDN# WHúNLO# HWPHVL#
DPDoODQPÕúWÕU1# (OGH# HWWL÷LPL]# VRQXoODUÕ# \DSÕOPÕú# GL÷HU# oDOÕúPDODUOD#
NDUúÕODúWÕUGÕN# YH# VRQXoODUÕPÕ]ÕQ# GDKD# \�NVHN# RUWDODPDODUD# VDKLS# ROGX÷XQX#
WHVSLW#HWWLN1###
#
$QDKWDU#NHOLPHOHU=#øONRNXO#oRFXNODUÕ/#DQWURSRPHWUL/#\�]/#NXODN#
#
7KH# VWXG\#RI# WKH#DQWKURSRPHWULF#PHDVXUHPHQWV#RI# UHODWLQJ#ZLWK#
WKH#IDFH#DQG#WKH#DXULFOH#RQ#WKH#VFKRRO#±#DJH#±#FKLOGUHQ#LQ#0DODW\D#
#
,Q# RXU# VWXG\/# VRPH# DQWKURSRPHWULF# SDUDPHWHUV# DVVRFLDWHG#ZLWK# WKH# IDFH#
DQG#WKH#DXULFOH#RI#VFKRRO#±#DJH#±#FKLOGUHQ#LQ#0DODW\D#KDYH#EHHQ#PHDVXUHG1#
7KH# GDWD# KDYH# EHHQ# REWDLQHG# IURP# 765# JLUOV# DQG# 79;# ER\V/# WRWDOO\# <33#
VWXGHQWV1#0HDVXUHPHQWV#KDYH#EHHQ#FDUULHG#RXW#RQ#WKH#VWXGHQWV#KDYLQJ#QR#
SK\VLFDO#GHIHFW#DQG# LQ#)UDQNIRUW4#SRVLWLRQ1#,Q#WKLV#VWXG\/#ZH#DLPHG#WR#IRUP#
D#VRXUFH#IRU#VWXGLHV#ZKLFK#ZLOO#EH#FDUULHG#RXW#WKURXJK#7XUNH\#E\#REWDLQLQJ#
WKH# PHDVXUHPHQWV# UHODWHG# WR# WKH# IDFH# DQG# WKH# DXULFOH# RI# WKH# SXSLO# RI#
SULPDU\#VFKRRO#LQ#FLW\#RI#0DODW\D1#:H#IRXQG#RXW#WKDW#RXU#UHVXOWV#KDG#KLJKHU#
DYHUDJHV#FRPSDUHG#WR#WKH#UHVXOWV#RI#SUHYLRXV#VWXGLHV1#
##
.H\#ZRUGV=#3ULPDU\#VFKRRO/#FKLOGUHQ/#DQWKURSRPHWU\/#IDFH/##DXULFOH1#
#

#
#
%Dú#GR÷XPGDQ#|QFHNL#KDIWDODUGD#YH#GR÷XPGDQ#VRQUDNL# LON#D\ODUGD#Y�FXGXQ
HQ# KÕ]OÕ# E�\�\HQ# NÕVPÕGÕU1# 'R÷XPGD# EDúÕQ# Y�FXGD# RUDQÕ# 427# LNHQ# Y�FXW
E�\�PHVL#|Q#SODQD#JHoWLNFH#EX#RUDQ#N�o�OHUHN#\HWLúNLQGH#42;¶H# LQHU51#%DúÕQ
úHNOL#ÕUND/#\DúD#YH#úDKVD#J|UH#GH÷LúLNOLN#J|VWHULU1#*HQHOOLNOH#QHXURFUDQLXP¶XQ
|QGHQ#DUND\D#X]XQOX÷X/#JHQLúOL÷LQH#RUDQOD#KHU#]DPDQ#ID]ODGÕU1#gQGH#JODEHOOD
DUNDGD#RSLVWRFUDQLXP#GHQLOHQ#QRNWDODU#DUDVÕQGDNL#PHVDIH# LQVDQGD# 49304<3
PP¶GLU1# 3DULHWDO# NHPLNOHULQ# HQ# oÕNÕQWÕOÕ#QRNWDODUÕ# DUDVÕQGDNL#PHVDIH# NDIDWDVÕ
JHQLúOL÷LQL#YHULU1#%X#GD#4530493#PP1#DUDVÕQGDGÕU1#<�]# LVNHOHWLQLQ#X]XQOXN#YH
JHQLúOL÷L#QHXURFUDQLXP*XQ#X]XQOXN#YH#JHQLúOL÷LQH#ED÷OÕ#GH÷LOGLU1#.DIDWDVÕ#X]XQ
RODQ# NLPVHOHUGH# \�]# JHQLú# RODELOGL÷L# JLEL/# NDIDWDVÕ# JHQLú# RODQ# NLPVHOHULQ
\�]OHUL####X]XQ##RODELOLU61###.DIDWDVÕ###oDSODUÕ\OD###LOJLOL###J�YHQLOLU###YHULOHU####HOGH#
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##

#

HWPHN# LVWHUVHN# LQFH#\XPXúDN#GRNX# LOH#NDSOÕ#RODQ
NDIDWDVÕQÕQ# \�]H\# oDSODUÕ# NXOODQÕOÕU1# 4;76¶GH
øVYHoOL# $QDWRPLVW# $QGUHDV# 5HW]LXV# NDIDWDVÕQÕQ
|]HOOLNOHULQL# LoHUHQ# RUDQWÕODUÕ# \D\ÕQODPÕú# YH# EXQD
³FHSKDOLF#LQGHNV´#GHPLúWLU1#'R÷XP#VRQUDVÕ#WHPHO
NDID# \�]H\L# |Oo�POHUL# (QJVQHU# YH# DUN1# +4<:7,/
%OD]HN# YH# DUN1# +4<;9,# WDUDIÕQGDQ# \DSÕOPÕú/# EX
oDOÕúPD# EHOOL# \Dú# JUXEX# YH# |Oo�POHUOH
VÕQÕUODQGÕUÕOPÕúWÕU71#'DKD# VRQUDODUÕ# )DUNDV# +4<<5,
404;# \Dú# DUDVÕQGDNL# NLúLOHUGH# FUDQLRIDFLDO
|Oo�POHU# \DSPÕú# YH# EX# YHULOHUL# \DúODUD# J|UH
LUGHOHPLúWLU81# <�]# SURILOLQLQ# LQFHOHQPHVLQGH
NXOODQÕODQ# DQWURSRORMLN# QRNWDODUÕQ# WDQÕPÕQGD
GH÷LúLN#\|QWHPOHU#NXOODQÕOPDNWDGÕU1#%X#\|QWHPOHU
\�]�# E|O�POHUH# D\ÕUPDN# YH# \�]GHNL# \DSÕODUÕQ
GH÷HUOHQGLULOPHVL# DoÕVÕQGDQ# |QHPOLGLU91# <�]GHNL
HQ#N�o�N#RUDQWÕVÕ]OÕN#\�]�Q#HVWHWLN#J|U�Q�P�Q�
ER]PDNWDGÕU1# %DUQHW# YH# :KLWDNHU:# \DSWÕNODUÕ
oDOÕúPDGD# �VW# YH# DOW# \�]�Q# GH÷LúLN# DODQODUÕQÕQ
J|OJHOHQPH# úHNLOOHULQGHQ# \DUDUODQDUDN# \�]�# �o
ER\XWOX#JHRPHWULN#ELU#úHNLO#RODUDN#HOH#DOPÕúODUGÕU1
%XUDGDQ# KDUHNHWOH# FHUUDKL# \DNODúÕPODUGD# NDUDU
DOÕUNHQ# EX# W�U# DQDOL]OHULQ# \DSÕOPDVÕQÕ
|QHUPHNWHGLUOHU1#
#
dDOÕúPDPÕ]ÕQ#DPDFÕ#\�]H\VHO#DQDWRPLGH#\DúD#YH
FLQVL\HWH# ED÷OÕ# RODUDN# \�]# E|OJHVLQGHNL
|Oo�POHULQ# JHQHO# GH÷HUOHULQLQ# VDSWDQPDVÕ# YH
0DODW\D# PHUNH]# LONRNXO# oRFXNODUÕQÕQ# \�]
|Oo�POHUL# LOH# LOJLOL# WDQÕPOD\ÕFÕ# ELOJLOHULQ# HOGH
HGLOPHVLGLU1#
#
0$7(5<$/#9(#0(72'#
#
dDOÕúPD#0DODW\D#PHUNH]# LONRNXOODUÕQGD# :044# \Dú
JUXEXQGD# GR÷XPVDO# YH\D# VRQUDGDQ# PH\GDQD
JHOPLú# ELU# DQRPDOLVL# ROPD\DQ# 765¶VL# NÕ]/# 79;¶L
HUNHN#ROPDN#�]HUH# WRSODP#<33#|÷UHQFL#�]HULQGH
\DSÕOGÕ1# <�]�Q# �o# ER\XWOX# \DSÕVÕQÕ# EHOLUOH\HFHN
YHUWHNV#+Y,#0#QDVLRQ#+Q,/#QDVLRQ#0#JQDWKLRQ#+JQ,/
QDVLRQ0VXEQDVDOH# +VQ,/# VXSUDDXUDO# +VD,0VXEDXUDO
+VED,/# HQGRNDQWLRQ# +HQ,±HQGRNDQWLRQ/# QDVDO
DODUH# +DO,0QDVDO# DODUH#PHVDIHOHUL# |Oo�OG�# +5HVLP
4# YH# 5,1# gOo�POHU# PLOLPHWUH# +PP1,# ELULPLQGH
GLUHNW# RODUDN# GHQHN# �]HULQGH# EDú# )UDQNIRUW
SR]LV\RQXQGD4#LNHQ#\XPXúDN/#HVQHPH\HQ#PH]XU
NXOODQÕODUDN#\DSÕOGÕ1#(OGH#HGLOHQ#YHULOHULQ#LVWDWLVWLNL
RODUDN# DULWPHWLN# RUWDODPDODUÕ# +[# ,# YH# VWDQGDUW
VDSPD#+6G,#GH÷HUOHUL#KHVDSODQGÕ1##
#
%8/*8/$5#
#
gOo�P# VRQXoODUÕPÕ]ÕQ#RUWDODPD#GH÷HUOHULQH#J|UH
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#
#
:#\Dú#NÕ]ODUGD##Y0Q#4461;#PP1/#Q0JQ#43814#PP1/
Q0VQ# 761<#PP1/# VD0VED# 891:#PP1/# HQ0HQ# 6<1;
PP1/#DO0DO#5<15#PP1>#:#\Dú#HUNHNOHUGH#Y0Q#44:15
PP1/# Q0JQ# 43:16#PP1/# Q0VQ# 77/4#PP1/# VD0VED
8;17# PP1/# HQ0HQ# 731<# PP1/# DO0DO# 5<19# PP1
RODUDN# KHVDSODQGÕ1# 44# \Dú# NÕ]ODUGD# Y0Q# 4531:
PP1/# Q0JQ# 44618#PP1/# Q0VQ# 7:1<#PP1/# VD0VED
8<19#PP1/#HQ0HQ# 7617#PP1/#DO0DO# 661<#PP># 44
\Dú#HUNHNOHUGH#Y0Q#45615#PP1/#Q0JQ#4481<#PP1/
Q0VQ# 7;16#PP1/# VD0VED# 9517#PP1/# HQ0HQ# 7714
PP1/#DO0DO#6714#PP#RODUDN#|Oo�OG�1#
#
0DODW\D# LOL#PHUNH]# LONRNXO# |÷UHQFLOHULQLQ# \DSÕODQ
\�]# |Oo�POHULQLQ# \DúODUD# YH# FLQVOHUH# J|UH# HOGH
HGLOHQ# DULWPHWLN# RUWDODPDODUÕ# +[# ,# YH# VWDQGDUW
VDSPDODUÕ#+6',#WDEOR#4¶GH#J|VWHULOGL#1#
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JQ
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#
5HVLP#41#.XODN#YH#\�]#|Oo�P�QGH#NXOODQÕODQ#DQWURSRORMLN#
QRNWDODU1#

#
#
5HVLP#51#%XUXQ#YH#J|]#|Oo�P�QGH#NXOODQÕODQ#DQWURSRORMLN#
QRNWDODU1#



0DODW\D#PHUNH]#LONRNXO#|÷UHQFLOHULQLQ#\�]#YH#NXODN#LOH#LOJLOL#DQWURSRPHWULN#|Oo�POHULQLQ#LQFHOHQPHVL#
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#

#

7$57,ù0$#
#
)DUNDV# 404;# \Dú# JUXEXQGDNL# NLúLOHU# �]HULQGH
\DSWÕ÷Õ# oDOÕúPDODUGD# \Dú# JUXSODUÕ# DUDVÕQGD
|Oo�POHULQ# IDUNOÕODúWÕ÷ÕQÕ# WDQÕPODPÕú# YH# WRWDO
E�\�PH#RUDQÕQÕ#WHVSLW#HWPLúWLU7/8/;/</43/44/451#)DUNDV
4<<9¶GD# \DSWÕ÷Õ# oDOÕúPDGD# NODVLN# NDID# YH# \�]
|Oo�POHULQH#HN#RODUDN# \HQL# FUDQLRIDFLDO#|Oo�POHU
\DGD#NODVLN#|Oo�POHULQ#GH÷LúWLULOPLú#YHUVL\RQODUÕQÕ
úHNLOOHQGLUGL1# 0RUIRORMLN# GH÷LúLNOLNOHULQ# DQDOL]L/
IDVLDO# DQRPDOLOHULQ# FHUUDKL# P�GDKDOHOHULQ
SODQODQPDVÕ# LoLQ# ELU# JUXS# DoÕVDO# |Oo�POHU
\DSPÕúWÕU1# %X# |Oo�POHUL# ROXúWXUXUNHQ# HWQLN
IDNW|UOHU/# oHYUH# IDNW|U�/# VRV\RHNRQRPLN
IDNW|UOHUL##GH###J|]###|Q�QGH##EXOXQGXUPXúWXU451#
)DUNDV¶ÕQ# \DSWÕ÷Õ# oDOÕúPDGD# Y0Q# +EDú# \�NVHNOL÷L,
DUDVÕQGDNL# PHVDIH# :# \Dú# HUNHNOHUGH# [ 43;16
PP1/#NÕ]ODUGD#[ 4391<#PP1>#44#\Dú#HUNHNOHUGH
[ 44618# PP1/# NÕ]ODUGD# [ 43;# PP1# RODUDN
WHVSLW#HGLOPLú71#dDOÕúPDPÕ]GD#Y0Q#PHVDIHVL#:#\Dú
HUNHNOHUGH# [ 44:15# PP1/# NÕ]ODUGD# [ 4461;
PP1>#44#\Dú#HUNHNOHUGH#[ 45615#PP1/#NÕ]ODUGD
[ 4531:# PP1# RODUDN# |Oo�OG�1# )DUNDV¶ÕQ
oDOÕúPDVÕQGD#HUNHNOHULQ#VRQXoODUÕ#NÕ]ODUGDQ#GDKD
\�NVHN# EXOXQPXú# YH# EL]LP# VRQXoODUÕPÕ]# LOH
EHQ]HUOLN# J|VWHUPHNWHGLU1# %L]LP# |÷UHQFLOHULPL]LQ
Y0Q# X]XQOX÷XQXQ# )DUNDV¶ÕQNLOHUGHQ# ID]OD# ROGX÷X
J|U�OG�1#
#
)DUNDV¶ÕQ# Q0JQ# +\�]# \�NHNOL÷L,# LOH# LOJLOL# |Oo�POHUL
HUNHNOHUGH#:#\Dú#[ <<18#PP/#44#\Dú#[ 43:14
PP># NÕ]ODUGD# :# \Dú# [ <;16# PP/# 44# \Dú
[ 4371:#PP¶GLU#+46,1#%XQD#J|UH#HUNHNOHULQ###Q0
JQ# X]XQOX÷X# NÕ]ODUGDQ# GDKD# ID]OD# ROGX÷X
J|U�OPHNWHGLU1#####dDOÕúPDPÕ]GD#####LVH####:####\Dú##

HUNHNOHUGH# [ 43:16# PP1/# 44# \Dú# HUNHNOHUGH
[ 4481<#PP1># :# \Dú# NÕ]ODUGD# [ 43814#PP1/
44# \Dú# NÕ]ODUGD# [ 44618# PP1¶GLU1# %L]LP
|÷UHQFLOHULPL]LQ#Q0JQ#X]XQOX÷X#)DUNDV¶ÕQ#|OoW�÷�
ROJXODUGDQ#ID]OD#ROGX÷X#J|U�OG�1#
##
10VQ# +EXUXQ# X]XQOX÷X,# PHVDIHVL# )DUNDV¶ÕQ
\DSWÕ÷Õ# oDOÕúPDGD# :# \Dú# HUNHNOHUGH# [ 7414
PP1/# NÕ]ODUGD[ 731:# PP1># 44# \Dú
HUNHNOHUGH[ 781:# PP1/# NÕ]ODUGD[ 78# PP1
RODUDN# WHVSLW# HGLOPLú431# dDOÕúPDPÕ]GD# :# \Dú
HUNHNOHUGH[ 7714#PP1/# NÕ]ODUGD[ 761<#PP1>
44# \Dú# HUNHNOHUGH# [ 7;16# PP1/
NÕ]ODUGD[ 7:1<# PP¶GLU1# %X# GXUXPD# J|UH
HUNHNOHULQ# NÕ]ODUGDQ# GDKD# ID]OD# RUWDODPDODUD
VDKLS# ROGX÷X# J|U�OG�# YH# )DUNDV¶ÕQ# VRQXoODUÕ# LOH
EHQ]HúPHPHNWHGLU1#%L]LP# VRQXoODUÕPÕ]#)DUNDV¶ÕQ
VRQXoODUÕQGDQ#E�\�N#RODUDN#EXOXQPXúWXU1#####
#####
)DUNDV¶ÕQ#JHOLúPH\H#ED÷OÕ#NXODN#E�\�PHVL#LOH#LOJLOL
.DQDGD*GD# \DSWÕ÷Õ# oDOÕúPDGD44# VD0VED# +NXODN
X]XQOX÷X,#GH÷HUOHUL#:#\Dú#HUNHNOHUGH[ 88#PP1/
NÕ]ODUGD[ 87#PP1># 44# \Dú# HUNHNOHUGH[ 8;1:
PP1/# NÕ]ODUGD[ 881;# PP# WHVSLW# HGLOPLú1
dDOÕúPDPÕ]GD#LVH#:#\Dú#HUNHNOHUGH[ 8;17#PP1/
NÕ]ODUGD[ 891:#PP>#44#\Dú#HUNHNOHUGH[ 9517
PP1/# NÕ]ODUGD[ 8<19# PP1# RODUDN# WHVSLW# HWWLN1
%X# GD# )DUNDV¶ÕQ# |Oo�POHULQH# J|UH# GDKD# \�NVHN
RUWDODPDODUD# VDKLS# ROGX÷XQX# J|VWHUPHNWHGLU1
$\QÕ# ]DPDQGD#KHP#EL]LP#oDOÕúPDPÕ]GD#KHP#GH
)DUNDV¶ÕQ#oDOÕúPDVÕQGD#NÕ]ODUÕQ#HUNHNOHUGHQ#G�ú�N
RUWDODPDODUD#VDKLS#ROGX÷X#J|U�OPHNWHGLU1#
#
(Q0HQ# +LQWHURN�OHU# PHVDIH,# PHVDIHVL# )DUNDV¶ÕQ
oDOÕúPDVÕQGD# :# \Dú# HUNHNOHUGH[ 6315# PP1/

7DEOR#41#dDOÕúPDPÕ]GDQ#HOGH#HWWL÷LPL]#YHULOHULQ#LVWDWLVWLNVHO##VRQXoODUÕ#
#

#
#Q=##gOo�P�#\DSÕODQ#|÷UHQFL#VD\ÕVÕ/#[=###$ULWPHWLN#RUWDODPD#/###6G=#6WDQGDUW#VDSPD#
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#

#

NÕ]ODUGD[ 6314#PP1>#44#\Dú#HUNHNOHUGH[ 6519
PP1/#NÕ]ODUGD[ 6419#PP1¶GLU<1#dDOÕúPDPÕ]GD# :
\Dú# HUNHNOHUGH[ 731<# PP1/# NÕ]ODUGD[ 6<1;
PP1># 44# \Dú# HUNHNOHUGH[ 7714# PP1/
NÕ]ODUGD[ 7617# PP1# RODUDN# WHVSLW# HWWLN1# 'L÷HU
\Dú# JUXSODUÕQGD# KHU# LNL# FLQVGH# )DUNDV¶GD
J|U�OG�÷�# JLEL# G�]HQOL# ELU# DUWÕú# V|]NRQXVX\GX1
%L]LP# VRQXoODUÕPÕ]ÕQ# GDKD# \�NVHN# RUWDODPDODUD
VDKLS#ROGX÷X#J|U�OG�1#
#
)DUNDV# QDVRODELDO# E|OJHQLQ# E�\�PHVL\OH# LOH# LOJLOL
\DSWÕ÷Õ# oDOÕúPDGD43# DO0DO# +EXUXQ# JHQLúOL÷L,
PHVDIHVLQLQ# :# \Dú# HUNHNOHUGH[ 5;1;# PP1/
NÕ]ODUGD[ 5;19#PP1>#44#\Dú#HUNHNOHUGH[ 6314
PP1/# NÕ]ODUGD[ 5<1<# PP1# RODUDN# |OoP�úW�U1
'L÷HU# \DúODUGD# +;/<# YH# 43# \Dú,# KHU# LNL# FLQV¶GH
G�]HQOL# ELU# DUWÕú# WHVSLW# HWPLúWLU1# 2UWDODPDODUD
EDNWÕ÷ÕPÕ]GD# HUNHNOHULQ# NÕ]ODUGDQ# GDKD# \�NVHN
ROGX÷X# J|U�OG�1# dDOÕúPDPÕ]GD# LVH# :# \Dú
HUNHNOHUGH[ 5<19#PP1/# NÕ]ODUGD[ 5<15#PP1>
44#\Dú#HUNHNOHUGH[ 6714#PP1/#NÕ]ODUGD[ 661<
PP# RODUDN# WHVSLW# HWWLN1# %L]LP# VRQXoODUÕPÕ]
)DUNDV¶D#J|UH#GDKD#\�NVHN#RUWDODPDODUD##VDKLSWL1#
)DUNDV¶ÕQ# \DSWÕ÷Õ# oDOÕúPDGD# FLQVOHU# DUDVÕQGDNL
|Oo�P#IDUNOÕOÕNODUÕ#VRQXoODUÕPÕ]OD#EHQ]HúPHNWHGLU1
)DNDW#W�P#|Oo�P#VRQXoODUÕQD#EDNWÕ÷ÕPÕ]GD#EL]LP##
#
#
#

VRQXoODUÕPÕ]ÕQ# GDKD# \�NVHN# ROGX÷X# WHVSLW
HGLOPLúWLU1#
#
#
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