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PLNUREL\RORMLN WHWNLN LoLQ J|QGHULOHQ ��� VHUYLNDO V�U�QW� |UQH÷LQLQ

PLNUREL\RORMLN DQDOL]L \DSÕOGÕ� %X DPDoOD GLUHNW \Dú SUHSDUDW� JUDP \|QWHPL

LOH ER\DQPÕú SUHSDUDW YH DHURS N�OW�U VRQXoODUÕ GH÷HUOHQGLULOGL� .�OW�U�

\DSÕODQ |UQHNOHULQ ��¶LQGH �� ����� SRWDQVL\HO SDWRMHQ PLNURRUJDQL]PDODU

VDI N�OW�U KDOLQGH YH\D YDMHQ QRUPDO IORUD �\HOHULQH J|UH EDVNÕQ RODUDN
�UHGL� %X PLNURRUJDQL]PDODUÕQ ��¶L ������� &DQGLGD� ��¶X �������

*�YDJLQDOLV� �¶X ������� % JUXEX 6WUHSWRNRN� �¶VL ������ (� FROL � �¶� ����

6� DXUHXV� �¶� ������ (QWHURNRN RODUDN WDQÕPODQGÕ�

6HUYLNDO V�U�QW� |UQHNOHULQLQ ���¶�QGH �� ����� YDMHQ QRUPDO IORUD

HOHPDQODUÕ �UHWLOLUNHQ���� |UQHNWH EDNWHUL �UHWLOHPHGL� gUQHNOHULQ ��¶�QGH
���� 7� YDJLQDOLV WURIR]RLWL J|U�OG��

$QDKWDU NHOLPHOHU� 6HUYLNDO V�U�QW�� PLNUREL\RORMLN DQDOL]

7KH PLFURELRORJLFDO DQDO\VLV RI VDPSOHV IURP ZRPHQ ZLWK

VXVSHFWHG JHQLWDO LQIHFWLRQ

7KH PLFURELRORJLFDO DQDO\VLV RI ��� FHUYLFDO VSHFLPHQV VHQW WR WKH
PLFURELRORJ\ ODERUDWRU\ RI 7XUJXW g]DO 0HGLFDO &HQWHU ZDV GRQH� )RU WKLV

SXUSRVH� GLUHFW *UDP VPHDU� ZHW SUHSDUDWLRQV DQG DHURELF FXOWXUH UHVXOWV
ZHUH HYDOXDWHG�

(LJKW\�RQH �������RI ��� VDPSOHV ZHUH SRVLWLYH IRU SRWHQWLDO SDWKRJHQV�
DV SXUH FXOWXUH RU GRPLQDQW JURZWK� 2I WKHVH �� ������� ZHUH &DQGLGD�
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������� VDPSOHV ZHUH HYDOXDWHG DV QRUPDO YDJLQDO IORUD� ,Q ��� RI ���

VDPSOHV ZHUH QR JURZWK� 7ULFKRPRQDV YDJLQDOLV WURSKR]RLWHV ZHUH IRXQG

LQ �� ���� RI VDPSOHV�

.H\ ZRUGV� &HUYLFDO VZDE� PLFURELRORJLFDO DQDO\VLV

6HUYLNDO V�U�QW� YH YDMLQDO DNÕQWÕ |UQHNOHUL JRQRUH� QRQJRQRNRNDO �UHWULW�

VHUYLVLW� EDNWHUL\HO YDJLQR]LV� WULNRPRQLD]LV YH NDQGLGLD]LV JLEL NDGÕQODUÕQ

|QHPOL JHQLWDO LQIHNVL\RQODUÕQÕQ HWL\RORMLN WDQÕVÕ LoLQ DOÕQPDVÕ JHUHNHQ

|UQHNOHUGLU�� $NXW V�S�UDWLI JHQLWDO HQIHNVL\RQODUGD YDMLQDO NDQDOÕQ

GXYDUÕQD GH÷GLUPHGHQ DOÕQDQ VHUYLNDO V�U�QW� |UQHNOHUL YH\D X\JXQ DOÕQPÕú
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YDMLQDO DNÕQWÕ |UQHNOHUL NXUXPDGDQ� ÕVÕ

GH÷LúLPOHULQH PDUX] NDOPDGDQ ODERUDWXYDUD

J|QGHULOLUVH HWNHQ PLNURRUJDQL]PDODUÕQ

WDQÕPODQPDVÕ P�PN�Q RODELOLU� 6DGHFH NOLQLN

WDQÕ\D GD\DQÕODUDN \DSÕODQ X\JXQ ROPD\DQ ELU

DPSLULN DQWLEL\RWLN WHGDYLVL SHOYLN LQIODPDWXDU

KDVWDOÕN YH\D NURQLN JHQLWDO LQIHNVL\RQODUD ]HPLQ

KD]ÕUODU�

%X oDOÕúPD� JHQLWDO LQIHNVL\RQ ú�SKHVL LOH

J|QGHULOHQ NOLQLN PDWHU\DOLQ PLNUREL\RORMLN

VRQXoODUÕ GH÷HUOHQGLULOHUHN EX \|UHGHNL JHQLWDO

LQIHNVL\RQ HWNHQOHULQLQ J|U�OPH VÕNOÕ÷ÕQÕ

VDSWDPDN DPDFÕ\OD \DSÕOGÕ�
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V�U�QW� |UQH÷LQGHQ GLUHNW JUDP ER\DOÕ SUHSDUDW

YH DHURS N�OW�UOHU \DSÕOGÕ $\UÕFD LNLQFL ELU

HN�Y\RQOD DOÕQPÕú |UQHNOHUGHQ KD]ÕUODQPÕú

ER\DQPDPÕú WD]H SUHSDUDWODUGD 7ULFKRPRQDV

YDJLQDOLV WURIR]RLWOHUL ��; E�\�WPH LOH

PLNURVNRSLN RODUDN DUDúWÕUÕOGÕ� *UDP ER\DOÕ

SUHSDUDWODUGD EDNWHULOHU \DQÕQGD SVHXGRKLI

ROXúWXUPXú PD\D K�FUHOHUL YH ³FOXH FHOO´

ROXúXPODUÕ GD GLNNDWOH LQFHOHQGL�

.�OW�U LoLQ øQVDQ NDQOÕ DJDU� .R\XQ NDQOÕ DJDU�

(RVLQ 0HWK\OHQH %OXH DJDU� PRGLIL\H 7KD\HU

0DUWLQ DJDU YH DQWLEL\RWLNOL 6DERXUDXG 'HNVWUR]

DJDU EHVL\HUOHUL NXOODQÕOGÕ� .R\XQ NDQOÕ DJDU YH

PRGLIL\H 7KD\HU 0DUWLQ DJDU N�OW�UOHUL �����

&2� DWPRVIHULQGH GL÷HU N�OW�UOHU LVH DHURS

NRúXOODUGD ���& GH ����� VDDW LQN�EH HGLOGL� 6DI

N�OW�U KDOLQGH \D GD IORUD �\HOHULQH J|UH EDVNÕQ
RODUDN �UH\HQ PLNURRUJDQL]PDODU HWNHQ RODUDN

GH÷HUOHQGLULOHUHN VWDQGDUW PLNUREL\RORMLN
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7RSODP ��� KDVWDGDQ DOÕQDQ VHUYLNDO V�U�QW�

|UQHNOHULQLQ ��¶LQGH ������� SRWDQVL\HO SDWRMHQ

RODELOHQ PLNURRUJDQL]PDODU �UHUNHQ� ���¶�QGH

������� YDMHQ QRUPDO IORUD HOHPDQODUÕ NDUÕúÕN

N�OW�U KDOLQGH �UHGL� gUQHNOHULQ ���¶VLQGH

������� �UHPH ROPDGÕ �7DEOR ��� 6DI N�OW�U

KDOLQGH \D GD GRPLQDQW EDNWHUL RODUDN �UH\HQ

SRWDQVL\HO SDWRMHQOHULQ GD÷ÕOÕPÕ 7DEOR �¶GH

J|U�OPHNWHGLU�
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dDOÕúPDPÕ]GD LQFHOHQHQ ��� VHUYLNDO V�U�QW�

|UQH÷LQLQ �����¶VLQGH YDMHQ QRUPDO IORUD

HOHPDQODUÕ �UHGL� ���¶L LVH VWHULO NDOGÕ�

øQIHNVL\RQX ROPD\DQ \D GD DQWLEL\RWLN
WHGDYLVLQGH RODQ ELUH\OHUGHQ DOÕQDQ VHUYLNDO
V�U�QW� |UQHNOHULQLQ VWHULO ROPDVÕ EHNOHQHQ ELU

VRQXoWXU� $QFDN NRUXPDVÕ]� oÕSODN HN�Y\RQ LOH

DOÕQDQ VHUYLNDO V�U�QW�OHU� YDMLQDO GXYDUD

GH÷HUHN YDMHQ QRUPDO IORUD HOHPDQODUÕ LOH

NRQWDPLQH ROPDNWDGÕU� 9DMHQ QRUPDO IORUD

HOHPDQODUÕQGDQ RODELOHQ &DQGLGD� %� JUXEX

VWUHSWRNRNODU� *DUGQHUDOOD YDJLQDOLV YH (QWHURNRN

W�UOHUL JHQLWDO VLVWHPLQ SRWDQVL\HO SDWRMHQOHUL

RODUDN ELOLQPHNWHGLU� $\UÕFD (�FROL YH\D GL÷HU

NROLIRUPODU� ' JUXEX VWUHSWRNRNODU �HQWHURNRN

KDULFL� LVH NRQWDPLQDQW EDNWHULOHUGLU
�
� 6HUYLNDO

V�U�QW� |UQHNOHULQLQ �����¶VLQGH SRWDQVL\HO

SDWRMHQ RODELOHQ EX PLNURRUJDQL]PDODUÕQ VDI

N�OW�U KDOLQGH \D GD GL÷HU IORUD �\HOHULQH J|UH

EDVNÕQ ELU úHNLOGH �UHGL÷L J|]OHQPLúWLU�

dDOÕúPDPÕ]GD VDI N�OW�U RODUDN �UH\HQ

PLNURRUJDQL]PDODU LoLQGH LON VÕUD\Õ &DQGLGD

������� W�U� PD\D PDQWDUODUÕ DOPÕúWÕU�

3RWDQVL\HO SDWRMHQ RODUDN YDMHQ IORUDVÕQGD

EXOXQDELOHQ &DQGLGD¶ODUÕQ YDMLQLW \DSDELOHFHN

NDGDU oR÷DOPDVÕ JHEHOLN� GL\DEHW YH DQWLEL\RWLN

7DEOR �� *HQLWDO |UQHNOHULQ PLNUREL\RORMLN DQDOL]L�
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|UQHNOHULQGH HWNHQ SDWRMHQOHULQ DUDúWÕUÕOGÕ÷Õ

oDOÕúPDODUGD &DQGLGD¶ODU � � ± �� DUDVÕQGD
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1RUPDO YDMHQ IORUDVÕQGD SRWDQVL\HO SDWRMHQ

RODUDN EXOXQDELOHQ *� YDJLQDOLV� EDNWHUL\HO

YDMLQRVLV HWNHQOHULQGHQ ELULVL ROXS D\UÕFD

PXNRS�U�ODQ HQGRVHUYLVLWOHULQ HWL\RORMLVLQGH GH

URO� YDUGÕU
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��*� YDJLQDOLV� L]ROH HGLOHQ NDGÕQODUÕQ

���¶LQGH NOLQLN RODUDN WDQÕPODQPÕú ELU EDNWHUL\HO

YDMLQRVLV WHVSLW HGLOHPHPHNWHGLU�� %X QHGHQOH

*UDP LOH ER\DQPÕú GLUHNW SUHSDUDWODUGD ³FOXH

FHOO´ YDUOÕ÷Õ EDNWHUL\HO YDMLQRVLVLQ NOLQLN WDQÕPÕQGD

NXOODQÕOÕU����� %X oDOÕúPDGD *� YDJLQDOLV L]ROH

HWWL÷LPL] �� KDVWD |UQH÷LQGH ������� ³FOXH FHOO´

YDUOÕ÷Õ J|]OHQPLúWLU� 9DMLQDO DNÕQWÕVÕ RODQ

KDVWDODUGDQ HWNHQ RODUDN ELOGLULOHQ *� YDJLQDOLV

RUDQODUÕ �� � ����� DUDVÕQGDGÕU
�����

�

% JUXEX EHWD KHPROLWLN VWUHSWRNRNODUÕQ YDMHQ

NRORQL]DV\RQX YHUWLNDO JHoLúOH \HQL GR÷DQODUGD
GD NRORQL]DV\RQODUD VHEHS RODELOGL÷L JLEL KHU

���� FDQOÕ GR÷XPGDQ ��� µ�QGH \HQLGR÷DQ

LQIHNVL\RQODUÕQD GD VHEHS RODELOLU� <HQL

GR÷DQODUGD EX LQIHNVL\RQ ULVNL � % JUXEX

VWUHSWRNRN YDMLQDO NRORQL]DV\RQX EDVNÕQ

GXUXPGD RODQ DQQHOHUGHQ GR÷DQODUGD GDKD ID]OD

ROGX÷X NOLQLN oDOÕúPDODUGD ELOGLULOPHNWH� % JUXEX

VWUHSWRNRNODU D\UÕFD GR÷XP VRQUDVÕ JHOLúHQ

HQGRPHWULWOHULQ ���¶VLQGHQ YH KDPLOHOLN

VÕUDVÕQGD \D GD KDPLOHOLNWHQ VRQUD JHOLúHQ

DVHPSWRPDWLN EDNWHUL �ULOHULQ � �����¶XQGDQ

VRUXPOX WXWXOPDNWDGÕU��� %L]LP oDOÕúPDPÕ]GD �

KDVWDGDQ �UHWLOHQ % JUXEX VWUHSWRNRNODUÕQ KHSVL
VDI N�OW�UG�� % JUXEX VWUHSWRNRNODUÕQ� *�

YDJLQDOLV� (�FROL YH HQWHURNRNODUÕQ PXNRS�U�ODQ

HQGRVHUYLVLWOHUH QHGHQ RODELOGL÷L YH W�SOHUH

DVHQGDQ RODUDN \D\ÕODUDN GL÷HU SHOYLN

LQIODPDWXYDU KDVWDOÕNODUGD �3ø'� HWNHQ

RODELOGLNOHUL EHOLUWLOPHNWHGLU
�����

�

'LUHNW \Dú SUHSDUDWODUGD DUDúWÕUGÕ÷ÕPÕ] 7�

YDJLQDOLV WURIR]RLWOHUL �� RUDQÕQGD VDSWDQGÕ�

9DMLQLW HWNHQL RODUDN ELOGLULOHQ GL÷HU oDOÕúPDODUGD
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'L÷HU NOLQLN WDEORODUGD LVH IDUNOÕ RUDQODUGD�

VHUYLNDO HUR]\RQX RODQODUGD ����� � VHQLO

YDMLQLWOHUGH LVH ��� RODUDN UDSRU HGLOPLúWLU
�
�

*HQLWDO LQIHNVL\RQODUGD SUHGRPLQDQW SDWRMHQ

RODUDN ELOGLULOHQ 1� JRQRUUKRHDH EX oDOÕúPDGD

GLUHNW PLNURVNRSLN PXD\HQHGH J|U�OHPHGL YH

VHoLFL EHVL\HUL NXOODQÕOPDVÕQD UD÷PHQ N�OW�UGH

VDSWDQDPDGÕ�

6RQXo RODUDN EX oDOÕúPDGD HOGH HGLOHQ

PLNURRUJDQL]PDODUÕQ W�UOHUL YH \�]GHOHUL

�ONHPL]GH GH÷LúLN PHUNH]OHUGHNL VRQXoODUOD

|UW�úPHNOH EHUDEHU |]HOOLNOH 1� JRQRUUKRHDH¶QÕQ

�UHWLOHPHPLú ROPDVÕ E|OJH\H YH\D |UQH÷LQ

DOÕQPD WHNQL÷L YH\D N�OW�U RUWDPÕ\OD LOJLOL ELU

|]HOOLN RODUDN NDEXO HGLOGL�
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