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=HNDQÕQ IDUNOÕ IDNW|UOHUOH LOJLVL YDUGÕU� *DOWRQ�
\�]\ÕO NDGDU |QFH� UHDNVL\RQ ]DPDQÕ LOH ]HND
DUDVÕQGD ELU ED÷ODQWÕ RODELOHFH÷LQL ELOGLUPLúWLU��
'DKD VRQUDNL oDOÕúPDODUGD� ROD\Õ NDYUD\ÕS LIDGH
HWPHNWHNL EDúDUÕ LOH GR÷UX RUDQWÕOÕ RODUDN� EH\QLQ
ELOJL LúOHP KÕ]ÕQÕQ DUWDELOHFH÷L LIDGH HGLOPLúWLU����
6LQLU VLVWHPLQLQ HWNLQ YH KÕ]OÕ ROPDVÕQÕQ \�NVHN
]HND\Õ �,4� EHOLUOH\HELOHFH÷L EHOLUWLOPLú� YH ]HND�
QÕQ EL\RORMLN RULMLQL NDEXO HGLOHQ ELOJL LúOHP KÕ]Õ LOH
JOREDO ]HND DUDVÕQGD |QHPOL ELU LOLúNLQLQ YDUOÕ÷Õ
LIDGH HGLOPLúWLU���� $\UÕFD GDYUDQÕú ]HNDVÕQGD EL�
UH\VHO IDUNOÕOÕNODUÕQ QHGHQLQLQ EL\RORMLN VXEVWUDW�
ODUGDQ ND\QDNOÕ RODELOHFH÷LQL LIDGH HGHQ oDOÕúPD�
ODU GD YDUGÕU��

(QWHJUDWLI Q|URQDO DNWLYLWHQLQ WHPHO ELULPL UHIOHNV
DUNÕGÕU� +RIIPDQQ UHIOHNV ODWHQVL LOH QRQYHUEDO ]H�
ND DUDVÕQGD WHUV ELU LOLúNLQLQ ROGX÷X LIDGH HGLO�
PHNWHGLU����� <LQH D\QÕ úHNLOGH X\DUÕOPD SRWDQVL�

\HOLQLQ ODWHQVL LOH QRQYHUEDO ]HND DUDVÕQGD WHUV ELU
LOLúNL EXOXQPXúWXU��� *HQLú DPSOLW�G� RODQ UHIOHNV
ND\GÕQGD NLúLOHUGH G�ú�N ,4 WHVSLW HGLOPLú�� YH
UHIOHNV ND\GÕQGD DPSOLW�GGHNL ELUH\VHO IDUNOÕOÕN�
ODUÕQ ELUH\VHO ,4 G�]H\L LOH LOJLOL ROGX÷X LIDGH
HGLOPLúWLU���

%X oDOÕúPD QRQYHUEDO ]HND LOH +RIIPDQQ UHIOHNV
DODQÕ� DPSOLW�G� YH ODWHQVL DUDVÕQGD QDVÕO ELU
LOLúNLQLQ ROGX÷XQX DUDúWÕUPDN DPDFÕ\OD \DSÕOGÕ�
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3DPXNNDOH hQLYHUVLWHVL |÷UHQFLOHULQGHQ �����
\DúODUÕQGDNL NLúLOHUGH �Q ��� +RIIPDQQ UHIOHNVL
ND\GHGLOGL YH ]HND VHYL\HOHUL |Oo�OG�� gOo�P
\DSÕODQODU SVLNL\DWULN YH Q|URORMLN ELU úLND\HWL
ROPD\DQ D\QÕ ]DPDQGD EX úHNLOGH ELU EHOLUWL
YHUPH\HQ VD÷OÕNOÕ NLúLOHUGL�
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$PDo� %X oDOÕúPD ����� \DúODUÕ DUDVÕQGDNL NLúLOHUGH +RIIPDQQ UHIOHNVL �+�UHIOHNV� LOH QRQYHUEDO
]HNDQÕQ DUDVÕQGDNL LOJL\L DUDúWÕUPDN DPDFÕ LOH \DSÕOGÕ�
0DWHU\DO YH 0HWRW� dDOÕúPD\D LVWH\HUHN NDWÕODQ� SVLNL\DWULN YH Q|URORMLN úLND\HWL ROPD\DQ�
VD÷OÕNOÕ �QLYHUVLWH |÷UHQFLOHULQGH ]HND �,4� |Oo�P� &DWWHOO¶V ]HND WHVWL LOH \DSÕOGÕ� +�UHIOHNV KHU LNL
EDFDNWDQ ND\GHGLOGL� 7LELDO VLQLU X\DUÕODUDN JDVWURNQHPLXV�VROHXV NDVODUÕ �]HULQGHQ �� WDQH DUND
DUND\D DOÕQDQ ND\GÕQ RUWDODPDVÕ ND\GHGLOGL� 'H÷HUOHU RUWDODPD±66 RODUDN LIDGH HGLOPLúWLU�
%XOJXODU� 6D÷ +�UHIOHNV DPSOLW�G� ���� ± ���� P9� ODWHQVL ����� ± ���� PV YH DODQÕ ����� ±
����� µ9V� VRO +�UHIOHNV DPSOLW�G� ���� ± ���� P9� ODWHQVL ����� ± ���� PV YH DODQÕ ����� ±
����� µ9V EXOXQGX� ,4 RUWDODPDVÕ ����� ± ���� LGL�
6RQXo� $UDúWÕUPDPÕ]GD ,4 LOH +�UHIOHNV DUDVÕQGD ELU LOLúNLQLQ EXOXQPDGÕ÷Õ VDSWDQGÕ�
$QDKWDU NHOLPHOHU� +RIIPDQQ UHIOHNVL �+�UHIOHNV�� QRQYHUEDO ]HND �,4�� ODWHUDOLWH

5HODWLRQVKLS EHWZHHQ +RIIPDQQ UHIOH[ DQG QRQYHUEDO LQWHOOLJHQFH

2EMHFWLYHV� 7KLV VWXG\ ZDV SODQQHG WR LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ +RIIPDQQ UHIOH[ �+�

UHIOH[� DQG QRQYHUEDO LQWHOOLJHQFH LQ YROHQWHHU XQLYHUVLW\ VWXGHQWV UDQJLQJ LQ DJH IURP �� WR ��
\HDUV�
0DWHULDO DQG PHWKRGV� $OO ZHUH KHDOW\� GHYRLG RI QHXURORJLFDO RU SV\FKLDWULF VLJQV DQG
V\PSWRPV� 1RQYHUEDO LQWHOOLJHQFH �,4� ZDV GHWHUPLQHG E\ WKH &DWWHOO¶V &XOWXUH )DLU ,QWHOOLJHQFH

7HVW� 7KH UHFRUGLQJV ZHUH PDGH IURP WKH JDVWURFQHPLXV�VROHXV PXVFOHV RI ERWK OHJV�
5HVXOWV� 7KH PHDQ YDOXHV ZHUH IRXQG WR EH ���� ± ���� P9� ����� ± ���� PV� ����� ± �����
µ9V DQG ���� ± ���� P9� ����� ± ���� PV� ����� ± ����� µ9V DQG ����� ± ���� IRU ULJKW +�UHIOH[
DPSOLWXGH� ODWHQF\� DUHD DQG OHIW +�UHIOH[ DPSOLWXGH� ODWHQF\� DUHD DQG ,4� UHVSHFWLYHO\�

&RQFOXVLRQ� 7KHVH UHVXOWV VKRZHG WKDW WKHUH ZDV QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ +�UHIOH[
DQG QRQYHUEDO LQWHOOLJHQFH�
.H\ ZRUGV� +RIIPDQQ UHIOH[ �+�UHIOH[�� QRQYHUEDO LQWHOOLJHQFH �,4�� ODWHUDOLW\ 
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ùHNLO �� 6D÷ Lo PDOOHRO DUNDVÕQGDQ YHULOHQ WLELDO VLQLU X\DUÕVÕQGDQ VRQUD JDVWURNQHPLXV NDVÕQGDQ HOGH HGLOHQ +RIIPDQQ UHIOHNVL� �0
\DQÕWÕ� ���� +�UHIOHNVL� ���� 6HQVLWLYLWH� ��� µ9� 6�S�UPH ]DPDQÕ� ��� PV� )LOWUHOHU� �+]� ��N+]� 6WLPXOXV V�UHVL� ��� µV��

+RIIPDQQ UHIOHNVL JDVWURNQHPLXV�VROHXV NDVODUÕ
�]HULQGHQ ND\GHGLOGL� gOo�PGH DNWLI HOHNWURW �$J�
$J&O� JDVWURNQHPLXV�VROHXV NDVODUÕ �]HULQGH
SRSOLWHDO IRVVD LOH PHGLDO PDOOHRO �VW VÕQÕUÕ DUDVÕQ�
GDNL PHVDIHQLQ RUWD QRNWDVÕQD \�]H\VHO RODUDN

\HUOHúWLULOGL� 5HIHUDQV HOHNWURW DúLO WHQGRQX �]H�
ULQH NRQXOGX� 7RSUDN HOHNWURW UHIHUDQV YH DNWLI
HOHNWURWXQ RUWD NÕVPÕQD \HUOHúWLULOGL� 8\DUÕ SRS�
OLWHDO IRVVDGDQ \�]H\VHO VWLP�ODW|UOH ��� VQ¶OLN
V�UHOHUOH JHUoHNOHúWLULOGL� 3RSOLWHDO WLELDO VLQLU



+RIIPDQQ UHIOHNVL YH QRQYHUEDO ]HND DUDVÕQGDNL LOLúNL
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X\DUÕODUDN ND\ÕW DOÕQGÕ� (OHNWULNVHO VWLPXOXV GH÷HUL
DUWÕUÕOÕUNHQ LON DOÕQDQ 0 \DQÕWÕQÕ WDNLEHQ J|U�OHQ
+�UHIOHNVL \DQÕWÕ LoLQ 0 DPSOLW�G� DUWDUNHQ +
DPSOLW�G�Q�Q G�úPH |]HOOL÷L UHIOHNVLQ WDQÕQPD�
VÕQGD NXOODQÕOGÕ� )LOWUH DUDOÕ÷Õ �+]���N+] DUDVÕ
VHoLOGL� 6HQVLWLYLWH ��� µ9 LOH �P9 DUDVÕQGD NLúLGH
DOÕQDQ ND\GD J|UH GH÷LúWLULOGL� 2Q WDQH DUND
DUND\D DOÕQDQ ND\GÕQ RUWDODPDVÕ LVWDWLVWLNVHO
GH÷HUOHQGLUPH\H DOÕQGÕ �ùHNLO ��� =HND �,4� VHYL�
\HVLQLQ |Oo�P�QGH &DWWHOO¶V ]HND WHVWL NXOODQÕOGÕ
YH ,4 G�]H\OHUL WHVSLW HGLOGL�

øVWDWLVWLN KHVDSODPDODU ELOJLVD\DUGD VWDWLVWLFD
SDNHW SURJUDPÕQGD NRUHODV\RQ DQDOL]L LOH \DSÕOGÕ�
øOLúNLOHU NRUHODV\RQ NDWVD\ÕODUÕ LOH GH÷HUOHQGLULOGL�
$QODPOÕOÕN G�]H\L RODUDN S����� NDEXO HGLOGL�
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+�UHIOHNVL KHU LNL EDFDNWDQ ND\GHGLOGL� 'H÷HUOHU
RUWDODPD±66 RODUDN LIDGH HGLOPLúWLU� 6D÷ +�UHI�
OHNV DPSOLW�G� ���� ± ���� P9� ODWHQVL ����� ±
���� PV YH DODQÕ ����� ± ����� µ9V� VRO +�
UHIOHNV DPSOLW�G� ���� ± ���� P9� ODWHQVL �����
± ���� PV YH DODQÕ ����� ± ����� µ9V EXOXQGX�
,4 RUWDODPDVÕ ����� ± ���� LGL� ,4 LOH VD÷ +�
UHIOHNV DODQÕ �U ����� S!������ ODWHQVL �U �����
S!����� YH DPSOLW�G� �U ����� S!����� DUDVÕQGD
LOLúNL \RNWX� $\QÕ úHNLOGH ,4 LOH VRO +�UHIOHNV
DPSOLW�G �U ����� S!������ ODWHQV �U �����
S!����� YH DODQÕ �U ����� S!����� NDUúÕODú�
WÕUÕOGÕ÷ÕQGD DQODPOÕ ELU LOLúNL \RNWX�
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=HND LOH UHDNVL\RQ ]DPDQÕ DUDVÕQGD ELU ED÷ODQWÕ
RODELOHFH÷L EHOLUWLOPHNWH� D\UÕFD NLúLQLQ JOREDO
EDúDUÕVÕ LOH ED÷ODQWÕOÕ RODUDN EH\QLQ ELOJL LúOHP
KÕ]ÕQÕQ DUWDELOHFH÷L V|\OHQPHNWHGLU�� 6RV\DO ]HND�
PDWHPDWLN ]HNDVÕ� P�]LN ]HNDVÕ JLEL IDUNOÕ ]HND
WLSOHULQLQ YDUOÕ÷Õ YH JOREDO ]HND LOH ELOJL LúOHP
KÕ]ÕQÕQ |QHPOL ELU LOLúNLVLQLQ ROGX÷X LIDGH HGLOPHN�
WHGLU�� 7DQ� VRODNODUGD \DSWÕ÷Õ ELU oDOÕúPDGD +�
UHIOHNV ODWHQVL LOH QRQYHUEDO ]HND DUDVÕQGD WHUV
ELU LOLúNLQLQ ROGX÷XQX \DQL ,4 DUWWÕNoD UHDNVL\RQ
]DPDQÕQÕQ D]DODFD÷ÕQÕ EXOPXúWXU�� %LU EDúND
oDOÕúPDGD� VD÷ODNODUGD X\DUÕOPD SRWDQVL\HOOHULQLQ
ODWHQVL LOH QRQYHUEDO ]HND DUDVÕQGD WHUV ELU
LOLúNLQLQ ROGX÷X V|\OHQPLúWLU��� <LQH D\QÕ úHNLOGH
VRODN HUNHNOHUGH J|UVHO X\DUÕOPD SRWDQVL\HOOHULQLQ
ODWHQVL LOH ,4 DUDVÕQGD WHUV ELU LOLúNL EXOXQPXú�

WXU��� %L]LP oDOÕúPDPÕ]GD ,4 LOH VD÷ YH VRO +�
UHIOHNV ODWHQVL DUDVÕQGD DQODPOÕ ELU LOLúNL VDSWDQ�
PDPÕúWÕU�

*HQLú DPSOLW�G�Q \DQL +�UHIOHNV DODQÕ E�\�N�
O�÷�Q�Q G�ú�N ,4 LOH GR÷UXVDO LOLQWLOL ROGX÷X LIDGH
HGLOPHNWHGLU������ %L]LP oDOÕúPDPÕ]GD ,4 LOH VD÷
YH VRO +�UHIOHNV DODQÕ DUDVÕQGD DQODPOÕ ELU LOLúNL
\RNWX�

$PSOLW�GGHNL ELUH\VHO IDUNOÕOÕNODUÕQ ELUH\VHO ]HND
G�]H\L LOH LOJLOL ROGX÷X ELOGLULOPHNWHGLU�� IDNDW EX
oDOÕúPDGD ,4 LOH +�UHIOHNV DPSOLW�G� DUDVÕQGD ELU
LOJL EXOXQPDGÕ�

%L]LP oDOÕúPDPÕ] �� NLúLGH \DSÕOGÕ YH oDOÕúPD�
PÕ]GD ,4 LOH +�UHIOHNV ODWHQV� DPSOLW�G YH DODQÕ
DUDVÕQGD DQODPOÕ ELU LOLúNL EXOXQPDPÕúWÕU
�S!������ &LQVL\HW YH ODWHUDOL]DV\RQ D\UÕPÕQD
GLNNDW HGLOVH LGL EHONL IDUNOÕ VRQXoODU HOGH
HGLOHELOLUGL o�QN� EH\LQ \DSÕVÕ YH IRQNVL\RQODUÕQÕQ
FLQVL\HWH ED÷OÕ GH÷LúLNOLNOHU J|VWHUGL÷L��� |]HOOLNOH
VRQ \ÕOODUGD ELUoRN DUDúWÕUPD\D NRQX ROPXúWXU���
��� $\UÕFD NDGÕQ YH HUNHN IDUNOÕOÕNODUÕ YH VD÷ODN YH
VRODNOÕNWDNL IDUNOÕOÕNODU J|] |Q�QH DOÕQDUDN \DSÕODQ
oDOÕúPDODUGD������ DQODPOÕ VRQXo DOÕQPÕúWÕU�

.$<1$./$5
�� (UWO -� 6FKDIHU (� %UDLQ UHVSRQVH FRUUHODWHV RI SV\FKRPHWULF LQWHOOLJHQFH�

1DWXUH ���������������
�� (\VHQFN +-� $ PRGHO RI LQWHOOLJHQFH� 1HZ <RUN� 6SLULQJHU� �����
�� (\VHQFN +�-� 7KH WKHRU\ RI LQWHOOLJHQFH DQG WKH SV\FKRSK\VLRORJ\ RI

FRJQLWLRQ� ,Q 5�-� 6WHUQEHUJ�(G��� $GYDQFH LQ WKH SV\FKRORJ\ RI KXPDQ
LQWHOOLJHQFH� +LOOVGDOH 1HZ -HUVH\� /DZUHQFH (UOEDXP� �����

�� *DOWRQ )� +HUHGLWDU\ JHQLXV�LQTXLU\ LQWR LWV ODZV DQG FRQVHTXHQFHV� /RQGRQ�
0F0LOODQ� �����

�� *UDQW 5� &RQGRQ %� /DZUHQFH $� HW DO� +XPDQ FUDQLDO &6) YROXPHV
PHDVXUHG E\ 05,� VH[ DQG DJH LQIOXHQFHV� 0DJQ 5HVRQ ,PDJLQJ �����
��������

�� +LOO\DUG 6$� +LQN 5)� 6FKZHQW 9/� 3LFWRQ 7:� (OHFWULFDO VLJQV RI VHOHFWLYH
DWWHQWLRQ LQ WKH KXPDQ EUDLQ� 6FLHQFH ����������������

�� /HKUO 6� )LVKHU %� $ EDVLF LQIRUPDWLRQ SV\FKROLJLFDO SDUDPHWHU �%,3� IRU WKH
UHFRQVWUXFWLRQ RI FRQFHSWV RI LQWHOOLJHQFH� (XURSHDQ -RXUQDO RI 3HUVRQDOLW\
��������������

�� 0DFNLQWRVK 1-� 7KH ELRORJ\ RI LQWHOOLJHQFH� %U - 3V\FKRO �������� ����
�� g]WDú %� &LQVL\HW YH EH\LQ IRQNVL\RQODUÕ� .OLQLN 3VLNRIDUPDNRORML %�OWHQL

���������������
��� 3LFWRQ 7:� +LOO\DUG 6$� +XPDQ DXGLWRU\ HYRNHG SRWHQWLDOV� HIIHFWV RI

DWWHQWLRQ� (OHFWURHQFHSKDORJU &OLQ 1HXURSK\VLRO ��������������
��� 5RGULTXH] *� :DUNHQWLQ 6� 5LVEHUJ -� 5RVDGLQL *� 6H[ GLIIHUHQFHV LQ UHJLRQDO

FHUHEUDO EORRG IORZ� - &HUHE %ORRG )ORZ DQG 0HWDE ����� ��������
��� 6FKDIHU (:3� %UDLQ UHVSRQVHV ZKLOH YLHZLQJ WHOHYLVLRQ UHIOHFW SURJUDP

LQWHUHVW� ,QW - 1HXURVF������������
��� 7DQ h� $ FORVH UHODWLRQVKLS EHWZHHQ KDQG VNLOO DQG WKH H[FLWDELOLW\ RI PRWRU

QHXURQV LQQHUYDWLQJ WKH SRVWXUDO VROHXV PXVFOH LQ ULJKW�KDQGHG IHPDOH
VXEMHFWV� ,QW - 1HXURVFL ��������������

��� 7DQ h� $NJ�Q $� .RPúXR÷OX 6� 7HODWDU 0� ,QYHUVH UHODWLRQVKLS EHWZHHQ
QRQYHUEDO LQWHOOLJHQFH DQG WKH SDUDPHWHUV RI SDWWHUQ UHYHUVDO YLV�HO HYRNHG
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SRWHQWLDOV LQ OHIW�KDQGHG PDOH VXEMHFWV� ,PSRUWDQFH RI ULJKW EUDLQ DQG
WHVWRVWHURQH� ,QW - 1HXURVFL����������������

��� 7DQ h� 7KH +RIIPDQQ UHIOH[ IURP WKH IOH[RU SROOLFLV ORQJXV RI WKH WKXPE LQ
OHIW�KDQGHG VXEMHFWV� VSLQDO PRWRU DV\PPHWU\ DQG VXSUDVSLQDO IDFLOLWDWLRQ WR
&DWWHOO¶V LQWHOOLJHQFH WHVW� ,QW - 1HXURVFL ���������������

��� 7DQ h� 7KH LQYHUVH UHODWLRQVKLS EHWZHHQ QRQYHUEDO LQWHOOLJHQFH DQG WKH
ODWHQF\ RI WKH +RIIPDQQ UHIOH[ IURP WKH ULJKW DQG OHIW WKHQDU PXVFOHV LQ
ULJKW� DQG OHIW�KDQGHG VXEMHFWV� ,QW - 1HXURVFL ���������������

��� 7DQ h� 7KH UHODWLRQVKLS RI ODWHQF\ FKDUDFWHULVWLFV RI WKH +RIIPDQQ UHIOH[
IURP WKH ULJKW DQG OHIW WKHQDU PXVFOHV WR VHUXP WHVWRVWHURQH OHYHOV LQ ULJKW�
KDQGHG PDOH DQG IHPDOH VXEMHFWV� ,QW - 1HXURVFL �������������

��� =KRX -1� +RIPDQ 0$� *RRUHQ /-� HW� DO� $ VH[ GLIIHUHQFH LQ WKH KXPDQ EUDLQ
DQG LWV UHODWLRQ WR WUDQVVH[XDOLW\� 1DWXUH ����� ����������


