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(OHNWURIL]\RORMLN WHVWOHUOH NDUSDO W�QHO VHQGURPX �.76� WDQÕVÕ DODQ

KHPRGL\DOL] �+'� KDVWDODUÕQGD� ELOJLVD\DUOÕ WRPRJUDILQLQ �%7� .76

WDQÕVÕQGDNL NDWNÕODUÕQÕ YH %7 EXOJXODUÕ LOH GL\DOL]H ED÷OÕ DPLORLGR] DUDVÕQGDNL

NRUUHODV\RQX RUWD\D NR\PDN LoLQ EX SURVSHNWLI oDOÕúPD\Õ \DSWÕN� � +'

KDVWDVÕ YH � J|Q�OO�Q�Q HOELOHNOHUL %7 LOH LQFHOHQLS� �o G�]H\GH .7 DODQ

|Oo�POHUL \DSÕOGÕ� 0HGLDQ VLQLU GX\VDO LOHWL KÕ]Õ LOH KDVWDODUÕQ .7 DODQÕQGD
GDUDOPD DUDVÕQGD DQODPOÕ NRUUHODV\RQ VDSWDQGÕ YH .7 DODQÕ N�o�OG�NoH

GX\VDO LOHWL KÕ]ÕQÕQ D]DOGÕ÷Õ WHVELW HGLOGL� dDOÕúPDPÕ]GD %7
 GH .7 DODQÕ YH

PHGLDQ VLQLU oDSÕ |Oo�POHUL LOH KDVWDOÕN V�UHVL YH X\JXODQDQ GL\DOL] VHDQV

V�UHVL DUDVÕQGD LOLúNL WHVELW HGLOPHGL� %X GD +' WHGDYLVL DODQ NURQLN E|EUHN

\HWPH]OLNOL KDVWDODUÕQ KDVWDOÕNODUÕQÕQ KHUKDQJL ELU G|QHPLQGH .7 DODQÕQGD

GDUDOPD RODELOHFH÷LQL J|VWHUPHNWHGLU� %X QHGHQOH +' WHGDYLVL DODQ

KDVWDODUÕQ SUHNOLQLN .76 WDQÕVÕQGD %7
 QLQ |QHPOL ELU \HUL ROGX÷X� KDVWDODUÕQ

WDNLELQGH EX WHWNLNLQ \DSÕOPDVÕQÕQ JHUHNWL÷L YH .7
 GHNL PRUIRORMLN

GH÷LúLNOLNOHUL %7
 QLQ ROGXNoD L\L ELU úHNLOGH GHPRQVWUH HWWL÷L VRQXFXQD
YDUÕOGÕ�
$QDKWDU NHOLPHOHU� .DUSDO W�QHO VHQGURPX� ELOJLVD\DUOÕ WRPRJUDIL�

KHPRGL\DOL]

&RPSXWHG WRPRJUDSKLF HYDOXDWLRQ RI WKH KHPRGLDO\VLV SDWLHQWV

ZLWK FDUSDO WXQQHO V\QGURPH

3UHVHQW VWXG\ ZDV FRQGXFWHG WR HYDOXDWH WKH YDOLGLW\ RI FRPSXWHG

WRPRJUDSK\ �&7� DQG WKH FRUUHODWLRQ EHWZHHQ &7 ILQGLQJV DQG GLDO\VLV

UHODWHG DP\ORLGRVLV LQ SDWLHQWV KDYLQJ HOHFWURSK\VLRORJLFDOO\ SURYHQ FDUSDO
WXQQHO V\QGURPH �&76�� 7KH ZULVWV RI � KHPRGLDO\VLV �+'� SDWLHQWV DQG �

YROXQWHHUV ZHUH HYDOXDWHG ZLWK &7 DQG FDUSDO WXQQHO DUHD �&7$�

PHDVXUHPHQWV ZHUH PDGH DW WKUHH OHYHOV� 6LJQLILFDQW FRUUHODWLRQ ZDV

IRXQG EHWZHHQ WKH PHGLDQ QHUYH VHQVRU\ FRQGXFWLRQ YHORFLW\ DQG

QDUURZLQJ LQ WKH &7$� ,W ZDV REVHUYHG WKDW WKH ORZHU WKH FDUSDO WXQQHO

DUHD� WKH ORZHU WKH VHQVRU\ FRQGXFWLRQ YHORFLW\� :H IRXQG QR VLJQLILFDQW

FRUUHODWLRQ EHWZHHQ WKH &7$ PHDVXUHPHQWV DQG PHGLDQ QHUYH GLDPHWHU�

WKH GXUDWLRQ RI GLDO\VLV� 7KHUHIRUH� WKLV UHYHDOV WKDW KHPRGLDO\VLV SDWLHQWV

PD\ KDYH &76 LQ DQ\ SHULRG RI WKHLU GLDO\VLV WUHDWPHQW� ,W LV FRQFOXGHG

WKDW� &7� GHPRQVWUDWLQJ WKH PRUSKRORJLFDO ILQGLQJV LQ FDUSDO WXQQHO� LV
LPSRUWDQW LQ WKH GLDJQRVLV RI SUHFOLQLF &76 LQ KHPRGLDO\VLV SDWLHQWV DQG

VKRXOG EH XVHG LQ IROORZ�XS RI WKHVH SDWLHQWV

.H\ ZRUGV� &DUSDO WXQQHO V\QGURPH� FRPSXWHG WRPRJUDSK\�
KHPRGLDO\VLV
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.DUSDO W�QHO VHQGURPX �.76� HQ VÕN UDVWODQDQ

WX]DN Q|URSDWLVLGLU� (OELOH÷LQGH� PHGLDQ VLQLULQ

NDUSDO NHPLNOHU YH �VWWH QRQ�HODVWLN WUDQVYHUV

NDUSDO OLJDPHQW WDUDIÕQGDQ ROXúWXUXODQ GDU ILEUR�

RVVH|] NDUSDO W�QHO �.7� LoHULVLQGH NURQLN

NRPSUHV\RQXQD ED÷OÕ RODUDN J|U�O�U� .76 WDQÕVÕ

HVDV RODUDN NOLQLN EXOJXODU� HOHNWURP\RJUDIL

�(0*� YH VLQLU LOHWL oDOÕúPDODUÕ LOH NRQPDNWDGÕU ��

�� $QFDN .76
 QLQ HW\RORMLVLQGH ORNDO YH VLVWHPLN

SHNoRN IDNW|U EXOXQPDNWD YH oR÷X ]DPDQ .76

VHPSWRPODUÕ HúOLN HGHQ SROLQ|URSDWL\H ED÷OÕ

RODUDN J|OJHOHQPHNWHGLU ����

+HPRGLDOL] �+'� WHGDYLVL DODQ NURQLN E|EUHN

\HWPH]OL÷L RODQ KDVWDODUGD GLDOL]H VHNRQGHU

DPLORLGR] YH EXQD ED÷OÕ .76 VÕN J|U�OHQ ELU

EXOJXGXU� %X KDVWDODUGD .76 WDQÕVÕ �UHPLN

Q|URSDWL YDUOÕ÷ÕQGD NOLQLN YH HOHNWURIL]\RORMLN

\|QWHPOHUOH ]RU ROPDNWDGÕU ���� 8\JXQ WHGDYLQLQ

VHoLPL LoLQ .76 HW\RORMLVLQLQ oR÷XQOXNOD

UDG\RORMLN J|U�QW�OHPH \|QWHPOHUL LOH

DUDúWÕUÕOPDVÕ JHUHNPHNWHGLU� .7
 LQ QRUPDO NHPLN

DQDWRPLVL YH SDWRORMLOHULQL J|U�QW�OHPHN LoLQ G�]

U|QWJHQRJUDP� NDQDOÕQ LoHULVLQGH EXOXQDQ

\DSÕODUÕ YH ILEU|] oDWÕ\Õ GH÷HUOHQGLUPHN LoLQ

XOWUDVRQRJUDIL� ELOJLVD\DUOÕ WRPRJUDIL �%7� YH

PDQ\HWLN UH]RQDQV J|U�QW�OHPH �05*� FLKD]ODUÕ

NXOODQÕOPDNWDGÕU���� .HVLWVHO DQDWRPL\L RUWD\D

NR\DQ PRGDOLWHOHUGHQ ELUL RODQ %7
 QLQ +'

KDVWDODUÕQGD J|U�OHQ .76 WDQÕVÕQGDNL NDWNÕODUÕQÕ

DUDúWÕUPDN YH %7 EXOJXODUÕ LOH GLDOL]H ED÷OÕ

DPLORLGR] DUDVÕQGDNL NRUHODV\RQX RUWD\D NR\PDN

LoLQ EX SURVSHNWLI oDOÕúPD\Õ \DSWÕN�

0$7(5<$/ 9( 0(72'

+' X\JXODQDQ YH .76 VHPSWRPODUÕQGDQ \DNÕQDQ

� �� HUNHN� � NDGÕQ� KDVWD oDOÕúPD\D DOÕQGÕ�

+DVWDODUÕQ NURQLN E|EUHN \HWPH]OL÷L\OH LOJLOL

ELOJLOHU YH .76
 QD DLW \DNÕQPDODUÕ YH PXD\HQH

EXOJXODUÕ ND\GHGLOGL� (OHNWURQ|URP\RJUDIL

�(10*� LOH �� HO ELOH÷LQGH PHGLDQ YH XOQDU VLQLU

PRWRU YH GX\VDO LOHWL oDOÕúPDODUÕ \DSÕOGÕ� 'DKD

VRQUD KDVWDODUÕQ HO ELOHN %7 LQFHOHPHOHUL ��

MHQHUDV\RQ %7 FLKD]Õ �*HQHUDO (OHFWULF�

3URVSHHG� NXOODQÕODUDN \DSÕOGÕ� øQFHOHPHGH HO

ELOHNOHUL SURQH SR]LV\RQGD� ELUELULQH SDUDOHO YH

D\QÕ NHVLW G�]OHPLQGH WXWXOGX� (O ELOHNOHUL

VNHQRJUDPODUÕQÕQ HOGH HGLOPHVLQGHQ VRQUD�

UDGLXV GLVWDO XFX LOH PHWDNDUSODUÕQ SURNVLPDO

G�]H\L DUDVÕ � PP NHVLW NDOÕQOÕ÷Õ NXOODQÕODUDN

WDUDQGÕ �5HVLP ���

.7 NHVLW DODQÕ |Oo�POHUL �o NHVLW G�]OHPLQGH

\DSÕOGÕ� %LULQFL G�]OHPL �'�� SLVLIRUP NHPLN YH

VNDIRLG NHPLN W�EHUN�O�Q�Q J|U�OG�÷� .7
 LQ

JLULú NÕVPÕ� �o�QF� NHVLW G�]OHPLQL �'�� LVH

KDPDWXP oHQJHOL LOH WUDSH]LXP W�EHUN�O�Q�Q

J|U�OG�÷� oÕNÕú NÕVPÕ ROXúWXUGX� øNLQFL NHVLW

G�]OHPLQL �'�� LVH EX LNL UHIHUDQV G�]OHPLQLQ

RUWD QRNWDVÕ ROXúWXUGX� 3URNVLPDO G�]H\GH

PHGLDQ VLQLU oDSÕ |Oo�OG�� 7�P NHVLWOHUGH

UHWLQDNXOXP IOHNVRUXP� NHPLN \DSÕODU YH

\XPXúDN GRNXODU LQFHOHQGL �5HVLP��� +HU �o

G�]OHPGH .7 DODQÕ WUDFN�EDOO NXOODQÕODUDN oL]LOGL

YH VWDQGDUW VRIWZDUH NXOODQÕODUDN DODQ |Oo�POHUL

\DSÕOGÕ �5HVLP ���

6D÷OÕNOÕ � J|Q�OO�Q�Q �� HUNHN� � NDGÕQ� \Dú

RUWDODPDVÕ ����±���� �� HO ELOH÷LQGH EHQ]HU %7

LQFHOHPHOHUL \DSÕODUDN NRQWURO JUXEX ROXúWXUXOGX�

.OLQLN YH UDG\RORMLN EXOJXODUÕQ LVWDWLVWLN

LQFHOHPHOHUL LoLQ 6<67$7:� IRU :,1'2:6

5HVLP �� (O ELOH÷L VNHQRJUDPÕ YH NHVLW G�]OHPOHUL�

5HVLP �� +HU LNL HO ELOH÷LQGH NDUSDO W�QHO SURNVLPDO

NHVLPLQGH NDUSDO W�QHO YH LoHULVLQGHQ JHoHQ ROXúXPODU

J|U�O�\RU�
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�6<67$7� ,QF�� (YDQVWRQ� ,/� ���������� DGOÕ
ELOJLVD\DU LVWDWLVWLN SDNHW SURJUDPÕ NXOODQÕOGÕ�

%8/*8/$5

+DVWDODUÕQ \DúODUÕ ����� �RUWDODPD ����±����
DUDVÕQGD GH÷LúL\RUGX YH ����� D\GÕU �RUWDODPD

��±����� +' WHGDYLVL DOPDNWD\GÕODU� 1|URORMLN

PXD\HQH YH HOHNWURQ|URP\RJUDILN LQFHOHPH

VRQXFXQGD � KDVWDQÕQ �
VLQGH .76 VDSWDQGÕ� �

KDVWDGD .76 ELODWHUDOGL� %X úHNLOGH �� HOLQ �
 X

.76
OX\GX �7DEOR ���

+DVWDODUÕQ \DúÕ� +' DOGÕNODUÕ V�UH YH WHN GLDOL]

VHDQVÕQÕQ V�UHVL LOH HOHNWURQ|URP\RJUDILN

EXOJXODU DUDVÕQGD LVWDWLNVHO RODUDN DQODPOÕ LOLúNL

EXOXQPDGÕ� (OHNWURQ|URP\RJUDILN LQFHOHPHGH

VDSWDQDQ PHGLDQ VLQLU GX\VDO LOHWL KÕ]Õ LOH

KDVWDODUÕQ HO ELOH÷L %7 GH÷HUOHUL DUDVÕQGD DQODPOÕ

ELU NRUHODV\RQ VDSWDQGÕ YH .7 DODQÕQÕQ

N�o�OG�NoH GX\VDO LOHWL KÕ]ÕQÕQ D]DOGÕ÷Õ J|U�OG�

�7DEOR ��� 0HGLDQ VLQLU oDSODUÕ LOH PHGLDQ VLQLU

GX\VDO LOHWL KÕ]Õ DUDVÕQGD DQODPOÕ ELU LOLúNL WHVELW

HGLOPHGL�

%7 GH÷HUOHUL LOH KDVWDODUÕQ \DúÕ� +' DOGÕNODUÕ

V�UH� WHN GL\DOL] VHDQVÕQÕQ V�UHVL YH PHGLDQ VLQLU

PRWRU GLVWDO ODWDQVÕ DUDVÕQGD NRUUHODV\RQ \RNWX�

+DVWDODUÕQ �� HOL NOLQLN YH Q|URIL]\RORMLN RODUDN

.76 VDSWDQDQODU ��� JUXS� YH VDSWDQPD\DQODU

��� JUXS� úHNOLQGH LNL JUXED D\UÕOGÕ� %X LNL JUXS

DUDVÕQGD \Dú� +' DOGÕNODUÕ V�UH YH WHN GLDOL]

VHDQVÕQÕQ V�UHVL� YH %7 GH÷HUOHUL �5�� 5�� 5��

/�� /�� /�� DUDVÕQGD LVWDWLVWLNVHO RODUDN DQODPOÕ

IDUN EXOXQPDGÕ �7DEOR ���

5HVLP �� .DUSDO W�QHO SURNVLPDO NHVLWLQGH UHIHUDQV QRNWDODU

DUDVÕQGD NDODQ DODQÕQ |Oo�P� J|U�O�\RU�

+DVWD .RQWURO

2OJX VD\ÕVÕ � �

øQFHOHQHQ HO �� ��

.DGÕQ�HUNHN ��� ���

<Dú �����

�����±����
�����

�����±����
+HPRGLDOL] V�UHVL �D\� �����

��� ± �����

�

7HN GLDOL] VHDQVÕ V�UHVL �VDDW� ���

����±����
�

0HGLDQ VLQLU PRWRU GLVWDO

ODWDQV �PVQ�

�������

����±����
�

0HGLDQ VLQLU GX\VDO LOHWL KÕ]Õ

�P�VQ�

���������

�����±����
�

7DEOR �� +DVWD YH NRQWURO JUXEX GHPRJUDILN GH÷HUOHUL�

7DEOR �� +DVWDODUÕQ %7 GH÷HUOHUL LOH \DúODUÕ� KHPRGLDOL]

DOGÕNODUÕ V�UH� WHN GLDOL] VHDQV V�UHVL YH HOHNWURIL]\RORMLN

LQFHOHPHOHUL DUDVÕQGDNL NRUHODV\RQ�

+DVWD

\DúÕ

+HPRGLDOL]

V�UHOHUL

7HN

GLDOL]

V�UHOHUL

0HGLDQ

VLQLU

PRWRU

GLVWDO

ODWDQV

0HGLDQ VLQLU

GX\VDO LOHWL KÕ]Õ

5� $' $' $' $' 5����� S<����
5� $' $' $' $' 5����� S<����
5� $' $' $' $' 5����� S<����
/� $' $' $' $' 5����� S<����
/� $' $' $' $' $'

/� $' $' $' $' 5����� S<����

7DEOR �� .76 VDSWDQDQ YH VDSWDQPD\DQ LNL JUXEXQ NOLQLN YH %7

GH÷HUOHUL�

��JUXS

�.76 RODQ HO�

��JUXS

�QRUPDO HO�

S

(O ELOH÷L VD\ÕVÕ � �

+HPRGLDOL] V�UHVL �D\� ����±���� ����±���� $'

7HN GLDOL] VHDQVÕ V�UHVL

�VDDW�

���±��� ���±��� $'

0HGLDQ VLQLU PRWRU

GLVWDO ODWDQV �PVQ�

���±��� ���±��� $'

0HGLDQ VLQLU GX\VDO

LOHWL KÕ]Õ �P�VQ�

����±��� ����±���� ����

♦
5� ����±���� ����±���� $'

5� ����±���� ����±���� $'

5� ����±���� ����±���� $'

/� ����±���� ����±���� $'

/� ����±���� ����±���� $'

/� ����±���� ����±���� $'

♦ W WHVWL� $'�DQODPOÕ GH÷LO
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6HPSWRPDWLN YH DVHPSWRPDWLN JUXSODUÕQ %7

GH÷HUOHUL� NRQWURO JUXEXQGDNL �� HO ELOH÷L

GH÷HUOHUL LOH NDUúÕODúWÕUÕOGÕ� +DVWDODUÕQ �� HO ELOH÷L

%7 GH÷HUOHUL NRQWURO JUXEX �� HO ELOH÷L GH÷HULQH

J|UH LVWDWLVWLNVHO RODUDN DQODPOÕ GHUHFHGH

N�o�NW� �7DEOR ���

7$57,ù0$

.76 oHúLWOL QHGHQOHUH ED÷OÕ RUWD\D oÕNPDNWD YH

VHQGURPGD .7 DODQÕQGD GDUDOPD YH\D W�QHO

LoHUL÷LQGH DUWÕú VRQXFX PHGLDQ VLQLU

WX]DNODQPDNWDGÕU� %X GD IDUNOÕ HW\RORMLOHUGH .76
WHGDYL VWUDWHMLVLQLQ IDUNOÕ ROPDVÕQÕ
JHUHNWLUPHNWHGLU����

hUHPLN KDVWDODUGD +' WHGDYLVL VÕUDVÕQGD oRN
oHúLWOL IDNW|UOHUH ED÷OÕ RODUDN .76 JHOLúPHNWHGLU�
hUHPL\H ED÷OÕ GRNXQXQ PLQ|U WUDYPDODUD
GX\DUOÕOÕ÷ÕQGD YH HNVWUDVHOO�OHU VÕYÕ YRO�P�QGH

DUWÕú� KHPRGL\DOL] WHGDYLVL LoLQ DoÕODQ

DUWHULRYHQ|] ILVW�O�Q NDUSDO W�QHO E|OJHVLQGH

\DUDWWÕ÷Õ KHPRGLQDPLN GH÷LúLNOLNOHU .76
 QLQ

JHOLúLPLQGH VXoODQDQ QHGHQOHUGLU� )DNDW HQ oRN

VXoODQDQ EX KDVWDODUGD RUWD\D oÕNDQ

DPLORLGR]GXU������� .76 X]XQ V�UHOL +' WHGDYLVL

DODQ KDVWDODUGD VÕNoD ������ J|U�OPHNWHGLU YH

GLDOL]H ED÷OÕ JHOLúHQ DPLORLGR]XQ HQ VÕN J|U�OHQ

RVWHRDUWLN�OHU VHPSWRPODUÕQGDQ ELULVL NDEXO

HGLOPHNWHGLU��� $PLORLG ELULNLPL NDUSDO VLQRYL\D�

SDUPDN IOHNVRU WHQGRQ NÕOÕIODUÕ� WUDQVYHUV NDUSDO

OLJDPDQ YH SHULQ|UDO GRNXGD NDOÕQODúPD\D QHGHQ

ROPDNWD YH NDUSDO W�QHO DODQÕ GDUDOPDNWDGÕU
��������

.7� %7 LQFHOHPHVLQGH PHGLDOGH SLVLIRUP�

ODWHUDOGH VNDIRLG NHPL÷LQ EXOXQGX÷X SURNVLPDO

YH PHGLDOGH WUDSH]LXP LOH ODWHUDOGH KDPDWXPXQ

EXOXQGX÷X GLVWDO E|O�POHUH D\UÕODELOLU� .7 LoLQGH

PHGLDQ VLQLU GL÷HU IOHNVRU WHQGRQODUGDQ GDKD

G�ú�N GDQVLWHVL LOH D\ÕUW HGLOLU YH DNVL\HO NHVLWOHUL

SURNVLPDOGH \XYDUODN� GLVWDOGH LVH HOLSVRLG

úHNLOGHGLU� .HPLN YH OLJDPDQODU %7 YH 05*
 GH

HQ L\L DNVL\HO SODQGD LQFHOHQLU�������

.7
 GH PHGLDQ VLQLU VÕNÕúPDVÕQD QHGHQ RODQ YH

%7 LOH J|VWHULOHQ GH÷LúLNOLNOHU úXQODUGÕU� ��

7UDQVYHUV NDUSDO OLJDPDQ NDOÕQODúPDVÕ� �� IOHNVRU

WHQGRQODUÕQ VLQRYL\DO NÕOÕI KLSHUWURILVL YH ��

FHUUDKL VRQUDVÕ JHOLúHQ ILEUR]LV��� 7UDQVYHUV

NDUSDO OLJDPDQ NDOÕQODúPDVÕ .7 KDFPLQGH

D]DOPD\D YH GROD\ÕVÕ LOH NDQDO LoLQGHNL \DSÕODUÕQ

VÕNÕúPDVÕQD QHGHQ ROXU� )OHNVRU WHQGRQODUÕQ

VLQRYL\DO NÕOÕI KLSHUWURILVL GH .7 LoHULVLQGHNL

ROXúXPODUÕQ KDFLP DUWÕúÕQD YH \LQH VLQLU

VÕNÕúPDVÕQD \RO DoPDNWDGÕU������

+'
 H VHNRQGHU RODUDN JHOLúHQ .76
 QLQ WDQÕVÕ

NOLQLN VHPSWRPODU YH HOHNWURIL]\RORMLN EXOJXODUD

GD\DQDUDN NRQPDNWDGÕU� )DNDW EX KDVWDODUGD

HúOLN HGHQ �UHPLN Q|URSDWL� ED]HQ .76 WDQÕVÕQGD

\DQÕOJÕODUD QHGHQ ROPDNWD YH GDKD GX\DUOÕ

LQFHOHPHOHUL JHUHNOL NÕOPDNWDGÕU�� (OHNWURIL]\RORMLN
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