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#

:044#\Dú#JUXEX# LONRNXO#oRFXNODUÕQGD#ER\/#EDú#X]XQOX÷X/#EDú#oHYUHVL#YH#EDú#
\�NVHNOL÷LQH#DLW#DQWURSRPHWULN#|Oo�POHU#79;¶L#+(85,#HUNHN/#765¶VL#+(7;,#NÕ]#
WRSODP# <33#|÷UHQFLGH#|Oo�OG�1#(OGH# HGLOHQ#EXOJXODU# \DúD# YH# FLQVL\HWH#J|UH#
NDUúÕODúWÕUÕOGÕ1#2NXO# oRFXNODUÕQGD# EDú# |Oo�P# GH÷HUOHUL# DUDVÕQGDNL# NRUHODV\RQ#
\Dú#YH#FLQVL\HWH#J|UH#PXND\HVH#HGLOGL1#
#
$QDKWDU#NHOLPHOHU#=#:044#\Dú/#EDú/#DQWURSRPHWUL/#|Oo�P1#
#
7KH# UHODWLRQVKLS# EHWZHHQ# KHLJKW# DQG# KHDG¶V# DQWKURSRPHWULF#
PHDVXUHPHQWV#LQ#VFKRRO#FKLOGUHQ#RI##:044#\HDUV#DJH#JURXS1##
#
$QWKURSRPHWULF#PHDVXUHPHQWV/# EHORQJLQJ# WR# WKH# KHDG# VXFK# DV# WKH# KHDG#
OHQJWK/# KHDG# FLUFXPIHUHQFH/# KHDG# KHLJKW/# DQG# WKH# ERG\# OHQJWK# ZHUH#
PHDVXUHG# LQ#SULPDU\#VFKRRO#VWXGHQWV#RI#:044#\HDUV#JURXS/# LQ#D#WRWDO#RI#<33#
VWXGHQWV#1#7KH#GDWD#REWDLQHG#IURP#WKHVH#PHDVXUHPHQWV#ZHUH#FRPSDUHG#ZLWK#
UHVSHFW#WR#DJH#DQG#VH[#RI#WKH#VWXGHQWV#LQ#SULPDU\#VFKRRO1#

7KH# FRUUHODWLRQ# EHWZHHQ# DQWKURSRPHWULF#PHDVXUHV# RI# WKH# KHDG# DQG# ERG\#
OHQJWK#ZDV#DVVHVVHG#DFFRUGLQJ#WR#DJH#DQG#VH[1##

.H\#ZRUGV#=#:044#DJHV/#KHDG/#DQWKURSRPHWU\/#PHDVXUHPHQW1##
#
#
#

#
%�\�PH# YH# JHOLúPHQLQ# GH÷HUOHQGLULOPHVL# DPDFÕ\OD# # DQWURSRPHWULN# |Oo�POHUH
JHoPLú# GHYLUOHUGH# ROGX÷X# JLEL# J�Q�P�]GH# GH# |QHP# YHULOPHNWHGLU1# øON# GHID
ELOLPVHO#DoÕGDQ# LQVDQ#Y�FXGXQD# LOLúNLQ#|Oo�P#YH#RUDQODUÕ#RUWD\D#NR\DQ# øVYHoOL
DQDWRPLVW# $QGHUV# 5HW]LXV# ROXS# oDOÕúPDODUÕQGD# EDú# X]XQOX÷XQX# NXOODQPÕúWÕU41
(VWHWLN# DoÕGDQ# \DSÕODQ# oDOÕúPDODUÕQ# LON# |UQHNOHUL# oRN# HVNL# <XQDQ# KH\NHOOHULQH
GD\DQGÕUÕOPÕú/# EDú# LOH# LOJLOL# |Oo�POHU# UHVVDP# YH# KH\NHOWÕUDúODU# WDUDIÕQGDQ
NXOODQÕOPÕúWÕU1# 7ÕEEL# DQWURSRPHWULQLQ# X\JXODPDGDNL# |QF�V�# +UGOLFND# +4<53,
DQWURSRPHWUL# LOH# LOJLOL# LONHOHUL# DoÕNODPÕúWÕU1# 7ÕS# ELOLPOHULQGH# DQWURSRPHWULQLQ
X\JXODQPDVÕ##|Oo�##WHNQLNOHULQLQ##GDKD##L\LOHULQLQ##JHOLúWLULOPHVLQH##\RO#DoPÕúWÕU51#
#
%Dú# LVNHOHWL# SDUDNVL\DO# YH# ODWHUDO# SODN# PH]RGHUPLQGHQ/# Q|UDO# NUHVW¶WHQ# YH
HNWRGHUPDO# SODN# RODUDN# ELOLQHQ# NDOÕQODúPÕú# HNWRGHUPGHQ# ND\QDNODQÕU1# %Dú
LVNHOHWLQLQ# úHNOL# \DúD# ED÷OÕ# RODUDN# GH÷LúWL÷L# JLEL# FLQV# YH# ÕUND# ED÷OÕ# RODUDN# GD
GH÷LúLNOLN# J|VWHULU1# <HQL# GR÷DQODUGD# QHXURFUDQLXP# YLVVHURFUDQLXP¶GDQ# GDKD
E�\�NW�U61# %�\�PH# YH# JHOLúPH# \DúDPÕQ# KHU# G|QHPLQGH# IDUNOÕOÕN
J|VWHUPHNWHGLU1#%X#IDUNOÕOÕN#GR÷XP#|QFHVL/#EHEHNOLN/#RNXO#oD÷Õ/#HUJHQOLN#|QFHVL
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#

YH# VRQUDVÕ# # G|QHPOHUGH# GDKD# GD
EHOLUJLQOHúPHNWHGLU7/81# 'R÷XPGD# EDúÕQ# Y�FXGD
RUDQÕ# 427¶W�U1# 9�FXGXQ# E�\�PHVL# |Q# SODQD
JHoWLNoH# EX# RUDQ# N�o�OHUHN# 42;¶H# NDGDU# LQHU1
<HQL#GR÷DQGD#EDú#oHYUHVL#RUWDODPD#6816#FP1/#8
\DúÕQGD#831;#FP1/#47#\DúÕQGD#87#FP1¶\H#XODúÕU91##
#
<�]# KDUPRQLVLQLQ# ROXúPDVÕQGD# EDú# LOH# LOJLOL
|]HOOLNOHU# |QHPOLGLU1# dRFXNODUGD# E�\�PH# YH
JHOLúPH\L# GH÷HUOHQGLUPHN# DPDFÕ\OD# ER\
X]XQOX÷X# YH# Y�FXW# D÷ÕUOÕ÷Õ# JLEL# DQWURSRPHWULN
|Oo�POHULQ# \DQÕ# VÕUD/# Y�FXGXQ# GH÷LúLN
E|O�POHULQGHQ# DOÕQDQ# |Oo�POHU# GH# NULWHU# RODUDN
NXOODQÕOPDNWDGÕU1# %X# NULWHUOHUGHQ# ELUL# GH# EDú# LOH
LOJLOL# DQWURSRPHWULN# |Oo�POHUGLU1# 'L÷HU
DQWURSRPHWULN# |Oo�POHUGH# ROGX÷X# JLEL/# EDú# LOH
LOJLOL#|Oo�P#VRQXoODUÕQD#J|UH#KD]ÕUODQDQ#FHWYHOOHU
YH# EHOLUOHQHQ# VWDQGDUWODU# JHQHOOLNOH# EDWÕ
ND\QDNOÕGÕU1# <�]# YH# EDú# \DSÕVÕQÕQ# GH÷LúLN
WRSOXPODUD# J|UH# GH÷LúNHQOLN# J|VWHUPHVL
QHGHQL\OH#KHU# WRSOXPXQ#NHQGLQH#DLW# VWDQGDUWODUÕ
ROPDOÕGÕU1# dDOÕúPDPÕ]ÕQ# EX# DPDFD# \|QHOLN
\DSÕODFDN# oDOÕúPDODU# LOH# ROXúWXUXODFDN
VWDQGDUWODUD#NDWNÕGD#EXOXQDFD÷Õ#G�ú�QFHVLQGH\L]1#
#
0$7(5<$/##9(###0(72'#
#
dDOÕúPDPÕ]# GÕúWDQ# PXD\HQH# YH# VRUPD
\|QWHPL\OH#VHoLOHQ#:044#\Dú#JUXEX#765¶VL#+(7;,
NÕ]/# 79;¶L# +(85,# HUNHN# WRSODP# <33# |÷UHQFL
�]HULQGH# \DSÕOGÕ1# gOo�P# \DSÕODQ# SDUDPHWUHOHU
ER\# +%/#YHUWH[0D\D÷ÕQ#\HUH#EDVWÕ÷Õ#QRNWD#DUDVÕ,/
EDú# oHYUHVL# +%d/# DUFXV# VXSHUFLOLDULV# �VW�QGHQ
JHoHQ# oHYUHVHO#PHVDIH0SURWXEHUDQWLD# RFFLSLWDOLV
H[WHUQD# DUDVÕ,/# EDú# X]XQOX÷X# +%8/# JODEHOOD0
RSLVWKRFUDQLRQ#DUDVÕ,/#EDú#\�NVHNOL÷L#+%</#YHUWH[0
QDVLRQ# DUDVÕ,# RODUDN# WHVSLW# HGLOGL1# gOo�POHUGH
HVQHPH\HQ# NXPDú# PH]�U# YH# NXPSDV
+PLWXWR\R/.# 3/5# PP/# 483# PP/# -DSRQ,
NXOODQÕOGÕ1# %Dú# LOH# LOJLOL# |Oo�POHU# RWXUXU
SR]LV\RQGD/#ER\#X]XQOX÷X#|Oo�P�# LVH#DQDWRPLN
SR]LV\RQGD# \DSÕOGÕ1# gOo�POHULQ# J�YHQLUOLOL÷L
DoÕVÕQGDQ# #|Oo�POHU#D\QÕ#NLúL# # WDUDIÕQGDQ#\DSÕOGÕ1
(OGH# HGLOHQ# YHULOHULQ# DULWPHWLN# RUWDODPDODUÕ# +[,/
VWDQGDUW# VDSPDODUÕ# +6G,# KHVDSODQGÕ1# gOo�OHQ
SDUDPHWUHOHULQ# NRUHODV\RQ# +U,# GH÷HUOHUL
³3HDUVRQ´#\|QWHPLQH#J|UH#\DSÕOGÕ1###
#
%8/*8/$5#
#
dDOÕúPDPÕ]# # :044# \Dú# JUXEX# LONRNXO# |÷UHQFLVL
765¶VL#NÕ]#+(7;,/#79;¶L#HUNHN#+(85,#ROPDN#�]HUH
<33#|÷UHQFLGHQ#DOÕQDQ#ER\#YH#EDú#LOH#LOJLOL#|Oo�P

#�]HUH#<33#|÷UHQFLGHQ#DOÕQDQ#ER\#YH#EDú#LOH#LOJLOL
|Oo�P#VRQXoODUÕQÕ#LoHUPHNWHGLU1##
#
.Õ]ODUGD# :# \Dú# LoLQ# %d# 7<81:# PP1/# %8# 4:71;
PP1/#%<#4461;#PP1/#%#44:4#PP1>#;#\Dú#LoLQ#%d
7<91<#PP1/# %8# 4;3/6#PP1/# %<# 448/9#PP1/# %
45481:#PP1>#<#\Dú#LoLQ#%d#83416#PP1/#%8#4;91;
PP1/#%<# 44<#PP1/#%# 459<17#PP1># 43# \Dú# LoLQ
%d#83;/:#PP1/#%8#4;<1<#PP1/#%<#44<1;#PP1/#%
46;:19# PP1># 44# \Dú# LoLQ# %d# 84:1<# PP1/# %8
4<51;#PP1/#%<#4531:#PP1/#%#47351;#PP1#RODUDN
|Oo�OG�1##
#
(UNHNOHUGH# :# \Dú# LoLQ#%d# 83:19#PP1/#%8# 4:;1<
PP1/#%<# 446#PP1/#%# 44;8#PP1># ;#\Dú# LoLQ#%d
83<18#PP1/# %8# 4;517#PP1/# %<# 44:18#PP1/# %
456<1;#PP1>#<#\Dú# LoLQ#%d#833#PP1/#%8#4;91:
PP1/#%<#44;18#PP1/#%#45<61<#PP1>#43#\Dú#LoLQ
%d#85419#PP1/#%8#4<71:#PP1/#%<#45516#PP1/#%
468316# PP1># 44# \Dú# LoLQ# %d# 8541<# PP1/# %8
4<:15# # PP1/# %<# 45815# PP1/# %# 46;818# PP1
RODUDN#KHVDSODQGÕ1##
#
%XOJXODUÕPÕ]D# J|UH# W�P# \Dú# YH# FLQVL\HW
JUXSODUÕQGD#%8#0#%<#DUDVÕQGD##NRUHODV\RQ#DQDOL]L
DoÕVÕQGDQ# +U!3183,# NXYYHWOL#ELU# LOLúNL# YDUGÕ1#%8# 0
%d# \|Q�QGHQ# +U?3183,# LVWDWLVWLNVHO# RODUDN# ]D\ÕI
LOLúNL# J|U�OG�1# # %<# 0# %d# <# \Dú# NÕ]ODUGD# RUWD
GHUHFHGH# ELU# LOLúNL# J|]OHQLUNHQ# GL÷HU# \DúODUGD
]D\ÕI#ELU# LOLúNL#J|]OHQGL1#%# 0#%d#DUDVÕQGD# ;# YH# <
\Dú# NÕ]ODUGD# RUWD# GHUHFHGH# ELU# LOLúNL# YDUNHQ
GL÷HUOHULQGH# ]D\ÕI#ELU# LOLúNL# # WHVSLW#HGLOGL1#%# 0#%8
\|Q�QGHQ# ;# \Dú# NÕ]/# <# \Dú# # HUNHN# # LoLQ# # RUWD
GHUHFHGH##ELU#LOLúNL##YDUNHQ/#GL÷HUOHULQGH#]D\ÕI#ELU
LOLúNL# ROGX÷X# KHVDSODQGÕ1# %# 0# %<# DoÕVÕQGDQ
NRUHODV\RQ# GH÷HUOHUL# ]D\ÕI# ELU# LOLúNL
J|VWHUPHNWH\GL1# 7�P# EX# NRUHODV\RQ# VRQXoODUÕ
SR]LWLI#\|QGH\GL#1#
#
.Õ]# YH# HUNHN# oRFXNODUGD# HOGH# HWWL÷LPL]# ER\# YH
EDú# LOH# LOJLOL# |Oo�P# GH÷HUOHULQLQ# DULWPHWLN
RUWDODPDODUÕ# +[# ,# YH# VWDQGDUW# VDSPDODUÕ# +6G,
7DEOR##4#YH#7DEOR##5¶GH#>#%80%</#%80%d/#%<0%d/
%0%d/#%0%8/#%0%<#NRUHODV\RQ#GH÷HUOHUL#+U,#7DEOR
6¶GH#J|VWHULOGL1#
#
7$57,ù0$#
#
<�]\ÕOODUGDQ# EHUL# LQVDQ# Y�FXGXQXQ# DQDWRPLN
\DSÕVÕ/#QRUPDO# VÕQÕUODUÕ#YH#EXQODUOD# LOJLOL# VWDQGDUW
|Oo�OHULQ#QH#ROPDVÕ#JHUHNWL÷L# WDUWÕúÕOPÕú/#ELUELUOHUL
LOH# RODQ# LOLúNLOHUL# LQFHOHQLS/# JHRPHWULN# IRUP�OOHU
EXOXQPXúWXU51# $QWURSRPHWULN# oDOÕúPDODUÕQ



<HGL#±#RQ#ELU#\Dú#JUXEX#RNXO#oRFXNODUÕQGD#EDúÕQ#DQWURSRPHWULN#GH÷HUOHUL#LOH#ER\#X]XQOX÷X#DUDVÕQGDNL#LOLúNL#

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

#

#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
NUDQL\RIDVL\DO# FHUUDKL/# RWRUKLQRODU\QJRORML# YH
VHQGURPRORMLGH# \DUDUOÕ# ROGX÷X# NDEXO# HGLOPLúWLU41
1H# \D]ÕN# NL#|Oo�P#KDWDODUÕ# WDP#RODUDN# #RUWDGDQ
NDOGÕUÕODPDPÕúWÕU1# .UDQL\RIDVL\DO# DQRPDOLOHULQ
WHúKLVL# LoLQ# J�YHQLOLU# PHWRGODU# JHOLúWLULOPHVLQH
KDOD#LKWL\Do#GX\XOPDNWDGÕU:1#%Dú#oHYUHVL#NUDQLXP
LoL# SDWRORML\L# HUNHQ# # J|VWHUHELOHFHN# |QHPOL# ELU
NULWHUGLU1#*HQLú#ELU#EDú#oHYUHVL#NUDQLXP#LoL#EDVÕQo
DUWÕúÕ# LOH#RODELOHFH÷L#JLEL/#DQRUPDO#N�o�N#ELU#EDú
oHYUHVL#LVH#PHQWDO#JHFLNPHQLQ#SDWRORMLN#QHGHQOHUL
DUDVÕQGD#NDEXO#HGLOHELOLU;1#$QFDN#EDúÕQ#NÕVD0JHQLú/
X]XQ0GDU/# RUWD# X]XQOXN0RUWD# JHQLúOLN# ¶GH# ROPDVÕ
SDWRORMLN#RULMLQOL#ROPD\DELOLU:1##

#
%8# |Oo�P�# \|Q�QGHQ# )DUNDV# YH# DUN14¶ÕQ
.DQDGD¶GD#\DSWÕ÷Õ#oDOÕúPD\D#J|UH#NÕ]ODUGD#:#\Dú
LoLQ# 4;31;# PP1/# 44# \Dú# LoLQ# 4;613# PP1>
HUNHNOHUGH# :# \Dú# LoLQ# 4;713# PP1/# 44# \Dú# LoLQ
4;:13#PP1¶GLU1# +DXWYDVW<¶ÕQ# +ROODQGD¶GD# \DSWÕ÷Õ
oDOÕúPD\D#J|UH#NÕ]ODUGD#:#\Dú#LoLQ#4:614#PP1/#44
\Dú# LoLQ#4:913#PP1>#HUNHNOHUGH#:#\Dú# LoLQ#4:919
PP1/#44#\Dú#LoLQ#4;418#PP1#RODUDN#|Oo�OP�ú1#(O0
1RIHO\43¶LQ# 0ÕVÕU¶GD# \DSWÕ÷Õ# oDOÕúPD# VRQXoODUÕQD
J|UH#NÕ]ODUGD# :#\Dú# LoLQ#4:31:#PP1/#44#\Dú# LoLQ
4:81<#PP1>#HUNHNOHUGH##:#\Dú#LoLQ#4:71<#PP1/#44

\Dú#LoLQ#4:81<#PP1>#HUNHNOHUGH##:#\Dú#LoLQ#4:71<
PP1/# 44# \Dú# LoLQ# 4:914# PP1¶GLU1# 7DFDU# YH
DUN144¶QÕQ# 'L\DUEDNÕU¶# GD# \DSWÕ÷Õ# oDOÕúPD\D# J|UH
NÕ]ODUGD#:#\Dú# LoLQ#4981;#PP1/#44#\Dú# LoLQ#4:31;
PP1># HUNHNOHUGH# :# \Dú# LoLQ# 49<1<#PP/# 44# \Dú
LoLQ# 4:819# PP1# RODUDN# |Oo�OP�ú1# 7DFDU# YH
DUN144¶QÕQ# oDOÕúPDVÕQGD# EHOLUWLOGL÷L# �]HUH# *HPOLN¶
GH# \DSÕODQ# oDOÕúPD\D# J|UH# NÕ]ODUGD# :# \Dú# LoLQ
47413#PP1/#44#\Dú#LoLQ#48313#PP1>#HUNHNOHUGH#:
\Dú# LoLQ# 47413#PP1/# 44# \Dú# LoLQ# 48613#PP1¶GLU1
g]NXú# YH# DUN145¶QÕQ# øVWDQEXO¶# GD# \DSWÕNODUÕ
oDOÕúPD#VRQXoODUÕQD#J|UH#%8#GH÷HUOHUL#NÕ]ODUGD#:
\Dú# LoLQ# 4;719# PP1/# 44# \Dú# LoLQ# 53914# PP1>
HUNHNOHUGH# :# \Dú# LoLQ# 4<319# PP1/# 44# \Dú# LoLQ
5351<#PP1#RODUDN#KHVDSODQPÕúWÕU#+7DEOR#7/#8,1#
#
%L]LP# EXOJXODUÕPÕ]D# J|UH# LVH# %8# NÕ]ODUGD# :# \Dú
LoLQ# 4:71;# PP1/# 44# \Dú# LoLQ# 4<51;# PP1>
HUNHNOHUGH# :# \Dú# LoLQ# 4:;1<# PP1/# 44# \Dú# LoLQ
4<:15#PP1# |Oo�OG�1#%8# |Oo�P�# DoÕVÕQGDQ# EL]LP
oDOÕúPDPÕ]GD# W�P# \DúODUGD# NÕ]ODU# HUNHNOHUGHQ
GDKD# G�ú�N# RUWDODPDODUD# VDKLSWL1# %X# GXUXP
.DQDGD/#+ROODQGD/#0ÕVÕU# YH#7�UNL\H# +'L\DUEDNÕU/
*HPOLN/#øVWDQEXO,¶GH#\DSÕODQ#oDOÕúPD#VRQXoODUÕ\OD
EHQ]HUOLN#J|VWHUL\RUGX1#
#
#%d# |Oo�POHULQH# EDNWÕ÷ÕPÕ]GD# KHP# EL]LP# +:# \Dú
LoLQ#NÕ]# +.,=#7<81:#PP1>#HUNHN# +(,=#83:19#PP1>
44# \Dú# .=# 84:1<# PP1(=# 8541<# PP1,
VRQXoODUÕPÕ]GD# KHP# GH# )DUNDV# YH# DUN14# +:# \Dú
LoLQ#.=#84817#PP1/#(=#85415#PP1>#44#\Dú#LoLQ#.=
86315#PP/#(=#86:18#PP1,/#+DXWYDVW<##+:#\Dú#LoLQ
.=# 83;1:# PP1/# (=# 84717# PP1># 44# \Dú# LoLQ# .=
8561;#PP1/#(=#86314#PP1,/#+RH\;##+:#\Dú#LoLQ#.=
849#PP1/#(=#856#PP1#>#44#\Dú#LoLQ#.=#85<#PP1/
(=#86<#PP1,# #YH#7DFDU#YH#DUN144# #+:#\Dú# LoLQ#.=
83514#PP1/#(=#83:1<#PP1>#44#\Dú# LoLQ#.=#85319
PP1/# (=# 85:/5# PP1,¶QÕQ# \DSWÕNODUÕ# |Oo�P
VRQXoODUÕQD# J|UH# NÕ]ODU# HUNHNOHUGHQ#GDKD# G�ú�N
RUWDODPDODUD#VDKLSWL#+7DEOR#7/#8,1#
#
%<# GH÷HUOHUL/# )DUNDV# YH# DUN14¶QÕQ# |Oo�P
VRQXoODUÕQD# +:#\Dú# LoLQ#.=# 4391<#PP1/#(=# 43;16
PP1>#44#\Dú# LoLQ#.=#43;13#PP1/#(=#44618#PP1,
YH#EL]LP#EXOJXODUÕPÕ]D#+:#\Dú#LoLQ#.=#44418#PP1/
(=# 44613# PP1># 44# \Dú# LoLQ# .=# 44<1;# PP1/# (=
45815# PP1,# # J|UH# HUNHNOHU# NÕ]ODUGDQ# GDKD
\�NVHN#RUWDODPD#GH÷HUOHU#J|VWHUL\RUGX#+7DEOR##7/
8,1##
#
g]NXú# YH# DUN145¶QLQ# \DSWÕ÷Õ# oDOÕúPDGD# ER\
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