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%X oDOÕúPD LOH NROHOLWLDVLVOL KDVWDODUGD VDIUD NHVHVL DoOÕN YRO�P�� UH]LG�HO
YRO�P YH SRVWSUDQGLDO VDIUD NHVHVL NRQWUDNWLOLWHVLQLQ GH÷HUOHQGLULOPHVL

DPDoODQPÕúWÕU� dDOÕúPD\D �� NROHOLWLDVLVOL ROJX DOÕQGÕ YH �� NLúLGHQ ROXúDQ
VDIUD NHVHVL WDúÕ ROPD\DQ NRQWURO JUXEX ROXúWXUXOGX� .ROHOLWLDVLVOL ROJXODU YH

NRQWURO JUXEXQGDNL W�P ROJXODU VHNL] VDDWOLN JHFH DoOÕ÷ÕQÕ WDNLEHQ
XOWUDVRQRJUDILN RODUDN GH÷HUOHQGLULOGL� dDOÕúPD\D DOÕQDQ W�P ROJXODUGD VDIUD
NHVHVL DoOÕN YRO�P�� UH]LG�HO YRO�P YH SRVWSUDQGLDO HMHNVL\RQ IUDNVL\RQX

GH÷HUOHUL ND\GHGLOGL�dDOÕúPDGD NROHOLWLDVLVOL KDVWDODUGD DoOÕN VDIUD NHVHVL
YRO�P�� UH]LG�HO YRO�P |Oo�POHUL NRQWURO JUXEXQD J|UH \�NVHN�

���GDNLNDGDNL HMHNVL\RQ IUDNVL\RQXQ LVH NRQWURO JUXEXQD J|UH G�ú�N
EXOXQGX DQFDN SDUDPHWUHOHULQ KLoELULQGH LNL JUXS DUDVÕQGD LVWDWLVWLNVHO

RODUDN DQODPOÕ IDUN EXOXQDPDGÕ�

$QDKWDU NHOLPHOHU� 6DIUD NHVHVL� VDIUD WDúÕ� YRO�P� NDVÕOPD�

7KH HYDOXDWLRQ RI JDOO�EODGGHU YROXPH DQG FRQWUDFWLOLW\ LQ SDWLHQWV

ZLWK FKROHOLWKLDVLV

2XU DLP LQ WKLV VWXG\ LV WR HYDOXDWH WKH IDVWLQJ DQG UHVLGXDO JDOO�EODGGHU
YROXPHV DQG SRVWSUDQGLDO JDOO�EODGGHU FRQWUDFWLOLW\ LQ SDWLHQWV ZLWK

FKROHOLWKLDVLV� :H LQFOXGHG �� FDVHV RI FKROHOLWKLDVLV DQG �� FDVHV RI

FRQWURO JURXS ZLWKRXW FKROHOLWKLDVLV LQ WKH VWXG\� 7KH SDWLHQWV ZLWK

FKROHOLWKLDVLV DQG WKH FRQWURO JURXS ZHUH HYDOXDWHG E\ XOWUDVRQRJUDSK\

DIWHU � KRXUV RI IDVWLQJ� ,Q DOO RI WKH FDVHV� JDOO�EODGGHU IDVWLQJ DQG
UHVLGXDO YROXPH DQG SRVWSUDQGLDO HMHFWLRQ IUDFWLRQ YDOXHV ZHUH UHFRUGHG�

)DVWLQJ JDOO�EODGGHU DQG UHVLGXDO YROXPH ZHUH IRXQG WR EH KLJKHU DOWKRXJK
WKH HMHFWLRQ IUDFWLRQ RQ WKH WHQWK PLQXWH ZDV ORZHU LQ SDWLHQWV ZLWK

FKROHOLWKLDVLV WKDQ WKH FRQWURO JURXS� +RZHYHU� QRQH RI WKH SDUDPHWHU

GLIIHUHQFHV EHWZHHQ WKH WZR JURXSV KDG VWDWLVWLFDO VLJQLILFDQFH�

.H\ ZRUG� *DOO�EODGGHU� FKROHOLWKLDVLV� YROXPH� FRQWUDFWLOLW\�

.ROHOLWLDVLV NOLQLN X\JXODPDODUGD VÕN NDUúÕODúÕODQ JDVWURLQWHVWLQDO SDWRORMLOHUGHQ

ELULGLU� 6DIUD NHVHVL WDúODUÕ NROHVWHURO YH SLJPHQW WDúODUÕ ROPDN �]HUH LNL

JUXED D\UÕOÕUNHQ SLJPHQW WDúODUÕ GD NHQGL DUDVÕQGD VL\DK YH NDKYHUHQJL

SLJPHQW WDúODUÕ RODUDN LNL JUXED D\UÕOÕU
�� .ROHOLWLDVLVLQ HW\RORMLVL

PXOWLIDNWRUL\HOGLU� 6DIUD NHVHVL IRQNVL\RQ ER]XNOXNODUÕ VDIUD WDúÕ ROXúXPXQGD

ELU ULVN IDNW|U� RODUDN GH÷HUOHQGLULOLUNHQ VDIUD WDúÕ RODQ KDVWDODUGD VDIUD
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NHVHVL NDVÕOPDVÕ YH GROD\ÕVÕ\OD VDIUD NHVHVL

IRQNVL\RQ ER]XNOXNODUÕ VDSWDQDELOLU� %X oDOÕúPD

LOH NROHOLWLDVLVOL KDVWDODUGD VDIUD NHVHVL YRO�P YH

NRQWUDNWLOLWHVLQL GH÷HUOHQGLUPH\L DPDoODGÕN�

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

dDOÕúPD\D NROHOLWLDVLVOL DQFDN HúOLN HGHQ KHUKDQJL

ELU KDVWDOÕ÷Õ ROPD\DQ \DúODUÕ ����� DUDVÕQGD

GH÷LúHQ �RUWDODPD ���� ± ���� �� NDGÕQ YH

\DúODUÕ ����� DUDVÕQGD GH÷LúHQ �RUWDODPD ���� ±
���� �� HUNHN ROPDN �]HUH WRSODP �� KDVWD

DOÕQGÕ� .ROHOLWLDVLV EXOXQPD\DQ \DúODUÕ �����

DUDVÕQGD RODQ �RUWDODPD ���� ± ���� �� NDGÕQ YH

\DúODUÕ ����� DUDVÕQGD GH÷LúHQ �RUWDODPD ���� ±
���� � HUNHNWHQ ROXúDQ WRSODP �� NLúLOLN NRQWURO

JUXEX ROXúWXUXOGX�7�P KDVWDODUGD YH NRQWURO

JUXEXQGD � VDDWOLN DoOÕN VRQUDVÕQGD VDIUD NHVHVL

YRO�P�� WUDQVYHUV� ORQJLWXGLQDO YH VDJLWWDO oDSODU

XOWUDVRQRJUDILN RODUDN |Oo�OG�� +DVWDODUD

|Oo�POHU VÕUDVÕQGD KHUKDQJL EDúND ELU

PHGLNDV\RQ X\JXODQPDGÕ� +DVWD YH NRQWURO

JUXEXQGDNL ROJXODUÕQ W�P�QH D\QÕ NDORUL GH÷HUL

YH LoHUL÷H VDKLS ���� NDUERQKLGUDW� ��� OLSLG�

��� SURWHLQ� WHVW \HPH÷L \HGLULOGL� 3RVWSUDQGLDO

��� ��� ��� ��� ��� ��� ��� ���YH ���GDNLNDODUGD

VDIUD NHVHVL YRO�P�� WUDQVYHUV� ORQJLWXGLQDO YH

VDJLWWDO oDSODUÕ XOWUDVRQRJUDILN RODUDN |Oo�OG��

+HU |Oo�P LoLQ (YHUVRQ IRUP�O� NXOODQÕODUDN D\UÕ

D\UÕ YRO�P YH HMHNVL\RQ IUDNVL\RQX KHVDSODQGÕ
�
�

9RO�P ��� DEF

�D VDJLWWDO oDS� E WUDQVYHUV oDS� F ORQJLWXGLQDO

oDS��

(Q N�o�N SRVWSUDQGLDO NHVH YRO�P� UH]LG�HO

YRO�P RODUDN NDEXO HGLOGL� (MHNVL\RQ IUDNVL\RQX

LoLQ DúD÷ÕGDNL IRUP�O NXOODQÕOGÕ�

(W �9��9W�9��×���
�(W |Oo�P \DSÕODQ GDNLNDGDNL HMH NVL\RQ

IUDNVL\RQX� 9� DoOÕN NHVH YRO�P�� 9W |Oo�P

\DSÕODQ GDNLNDGDNL NHVH YRO�P���

øVWDWLVWLNVHO DQDOL]OHU LoLQ .UXVNDO� :DOOLV ��:D\
$QRYD YH 0DQQ�:KLWQH\ 8�:LOFR[RQ 5DQN 6XP

: WHVWL NXOODQÕOGÕ� 3�2�2� LVWDWLVWLNVHO RODUDN

DQODPOÕ NDEXO HGLOGL�

%8/*8/$5

6DIUD NHVHVL WDúÕ RODQ ROJXODUGD DoOÕN YRO�P� YH

UH]LG�HO YRO�P GH÷HUOHUL NRQWURO JUXEXQD J|UH

GDKD \�NVHN EXOXQGX� 5H]LG�HO YRO�P�Q

NROHOLWLDVLVOL ROJXODUGD \�NVHN RODUDN EXOXQPDVÕ

����� ± ����� EX JUXSWDNL KDVWDODUGD PDNVLPXP

NHVH NRQWUDNWLOLWHVLQLQ D]DOGÕ÷ÕQD LúDUHW
HWPHNWHGLU� $\UÕFD NROHOLWLDVLVOL KDVWDODUGD

���GDNLNDGDNL HMHNVL\RQ IUDNVL\RQX ������ ±
������� NRQWURO JUXEXQGDNL KDVWDODUÕQ

���GDNLNDGDNL HMHNVL\RQ IUDNVL\RQXQGDQ ������ ±
������ GDKD G�ú�NW�� %X EXOJX GD HUNHQ

G|QHPGH NROHOLWLDVLVOL KDVWDODUGD VDIUD NHVHVL

NRQWUDNWLOLWHVLQLQ NRQWURO JUXEXQD J|UH D]DOPÕú

ROGX÷XQX J|VWHUPHNWHGLU� (MHNVL\RQ IUDNVL\RQX

KHU LNL JUXSWD GD ]DPDQ LoLQGH DUWPD

H÷LOLPLQGH\GL� 3DUDPHWUHOHULQ W�P� KHU LNL

JUXSWD NDUúÕODúWÕUÕOGÕ YH LVWDWLNVHO DoÕGDQ IDUN

EXOXQDPDGÕ� dDOÕúPDGD HOGH HGLOHQ VRQXoODU

WDEOR �¶GH J|U�OPHNWHGLU�

7DEOR �� .ROHOLWKLDVLVOL KDVWDODUGD YH NRQWURO JUXEXQGD DoOÕN

YRO�P�� UH]LG�HO YRO�P YH SRVWSUDQGLDO HMHNVL\RQ IUDNVL\RQ

GH÷HUOHUL�

7$57,ù0$

6DIUD WDúÕ ROXúXPXQGD HWNLOL ELUoRN IDNW|U YDUGÕU�

��+HSDWLN VDIUD NRPSR]LV\RQXQXQ GH÷LúPHVL �

6DIUDQÕQ ������¶Õ VXGXU� .ROHVWHURO VXGD

o|]�QPHGL÷L LoLQ IRVIROLSLG YH VDIUD DVLGOHULQLQ

ROXúWXUGX÷X PLoHOOHU LoLQGH WDúÕQÕUODU� *HQHOOLNOH

NROHVWHURO V�SHUVDW�UDV\RQXQXQ NROHVWHURO WDúODUÕ

SDWRJHQH]LQGH |QHPOL URO� ROGXJX NDEXO

HGLOPHNWHGLU� 6RQ \ÕOODUGD VDIUDGD

IRVIROLSLGOHUGHQ ROXúDQ YH ID]OD NROHVWHURO�
WDúÕPDGD NXOODQÕODQ YH]LN�OOHU J|VWHULOGL� %X

YH]LN�OOHULQ ELUDUD\D JHOHUHN NRQJOHPHUDWODU

ROXúWXUXS o|NW�÷� YH NROHVWHUDO PRQRKLGUDW

.ROHOLWLDVLVOL

ROJXODU

PHDQ±6(0

.RQWURO

JUXEX

PHDQ±6(0

3

GH÷HUL

$oOÕN YRO�P� �PO� �����±����� �����±����� !����

5H]LG�HO YRO�P �PO� ����±���� ����±���� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����

��� GDNLND HMHNVL\RQ

IUDNVL\RQX ���

�����±����� �����±����� !����
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NULVWDOOHULQL PH\GDQD JHWLUGL÷L J|VWHULOGL
���

�

��6DIUDGD NROHVWHURO NULVWDO Q�NOHDV\RQX�

.ROHVWHURO PRQRKLGUDW NULVWDOOHULQLQ Q�NOHDV\RQX

VDIUD WDúÕ ROXúXPXQGD LON |QHPOL EDVDPDNWÕU�

.ROHVWHURO Q�NOHDV\RQ ]DPDQÕ YH]LN�OOHUGH

WDúÕQDQ NROHVWHURO PLNWDUÕ LOH \DNÕQGDQ LOJLOLGLU�

1�NOHDV\RQX DUWÕUÕFÕ IDNW|UOHU RODUDN P�VLQ
��

SURVWDJODQGLQOHU����� DPLQRSHSWLGDVH�1������ α�
DVLG JO\FRSURWHLQ��� LPP�QJORE�OLQ YH IRVIROLSDVH

&�� LOHUL V�U�O�UNHQ DSROLSRSURWHLQ $� YH $�

Q�NOHDV\RQX |QOH\LFL IDNW|U RODUDN

VXoODQPDNWDGÕU
��
�

��6DIUD NHVHVL IRQNVL\RQODUÕ� 6DIUD NHVHVL �

LoLQGHNL VDIUD oDPXUXQX YH DUWÕNODUÕ DWPD

NDSDVLWHVLQH VDKLSWLU� 6DIUD oDPXUX YH

DUWÕNODUÕQÕQ WDú ROXúXPXQGDQ |QFHNL G|QHPGH

VDIUD NHVHVLQGH DUWÕ÷Õ ELOGLULOPLúWLU� 6DIUD NHVHVL

NRQWUDNVL\RQX NROLQHUMLN YH KRUPRQDO NRQWURO

DOWÕQGDGÕU
��
� 6DIUD NHVHVLQGHNL NROHVLVWRNLQLQ

UHVHSW|UOHULQGHNL D]DOPD NHVHQLQ ERúDOPDVÕQÕ

D]DOWDFD÷Õ LoLQ WDú ROXúXPXQD QHGHQ RODELOLU
��

�

0RWLOLQ VDIUD NHVHVL NRQWUDNVL\RQXQX VW�P�OH

HGHUNHQ VRPDWRVWDWLQ¶LQ LQKLEH HGLFL HWNLVL YDUGÕU�

$\UÕFD WRWDO SDUHQWHUDO EHVOHQPH �KDPLOHOLN YH

RUDO NRQWUDVHSWLIOHU GH VDIUD NHVHVLQGH VWD]D \RO

DoDUDN WDú ROXúXPXQGD HWNHQ RODELOLUOHU�%X

IDNW|UOHUGHQ EDúND� VDIUD NHVHVL HQIHNVL\RQODUÕ�

LOHUL \Dú� NDGÕQ FLQVL\HW� JHQHWLN� REH]LWH� GL\HW�

RUDO NRQWUDVHSWLIOHU� |VWURMHQ � NORILEUDW�

NROHVWLUDPLQ GH WDú ROXúXPXQX DUWÕUÕFÕ ULVN

IDNW|UOHULGLU�6RQ ]DPDQODUGD DQRUPDO VDIUD

NHVHVL NRQWUDNVL\RQXQXQ VDIUD WDúÕ ROXúPDVÕQGD

SRWHQVL\HO IDNW|U ROGX÷X LOHUL V�U�OPHNWHGLU
�����

�

6DIUD NHVHVL NRQWUDNVL\RQX NROLQHUMLN YH

KRUPRQDO NRQWURO DOWÕQGDGÕU� 8OWUDVRQRJUDILN�

HNRWRPRJUDILN YH VLQWLJUDILN \|QWHPOHUOH \DSÕODQ

GH÷LúLN oDOÕúPDODUGD NROHOLWLDVLVOL KDVWDODUGD

VDIUD NHVHVL NRQWUDNWLOLWHVL QRUPDO� D]DOPÕú YH\D

DUWPÕú RODUDN ELOGLULOPLúWLU��� 9DQ %HUJH YH

+RIPDQQ�� LOH (YHUVRQ YH DUNDGDúODUÕ
��
\DSWÕNODUÕ

oDOÕúPDODUGD NROHOLWLDVLVOL KDVWDODUGD VDIUD NHVHVL

NRQWUDNWLOLWHVLQLQ QRUPDO ROGX÷XQX

VDSWDPÕúODUGÕU� )LVKHU YH DUNDGDúODUÕ
��
LOH 6KDIIHU

YH DUNDGDúODUÕ
��

NROHOLWLDVLVOL KDVWDODUGD

NRQWUDNWLOLWHQLQ D]DOGÕ÷ÕQÕ UDSRU HWPLúOHUGLU� %XQD

NDUúÕQ 0DXGJDO YH DUNDGDúODUÕ
��

oDOÕúPDODUÕQÕQ

VRQXFXQGD NROHOLWLDVLVOL KDVWDODUGD

NRQWUDNWLOLWHQLQ DUWÕ÷ÕQÕ ELOGLUPLúOHUGLU� 6RQ

]DPDQODUGD NROHOLWLDVLVOL KDVWDODU NRWUDNWLO YH

QRQNRQWUDNWLO ROPDN �]HUH LNL DOW JUXED

D\ÕUPÕúODUGÕU
�����

�

%L]LP \DSWÕ÷ÕPÕ] EX oDOÕúPDGD GD NROHOLWLDVLVOL

KDVWDODUGD NRQWURO JUXEXQD J|UH DoOÕN NHVH

YRO�P� YH UH]LG�HO YRO�P GDKD \�NVHN

EXOXQGX� %X EXOJX NROHOLWLDVLVOL KDVWDODUGD

SRVWSUDQGLDO PDNVLPXP NHVH NDVÕOPDVÕQÕQ

D]DOGÕ÷ÕQD LúDUHW HWPHNWHGLU� (MHNVL\RQ

IUDNVL\RQX LVH |]HOOLNOH SRVWSUDQGLDO ���GDNLNDGD

YH JHo SRVWSUDQGLDO |Oo�POHUGH NROHOLWLDVLVOL

KDVWDODUGD NRQWURO JUXEXQD J|UH GDKD G�ú�N

EXOXQGX DQFDN oDOÕúPDPÕ]GD LNL JUXS DUDVÕQGD

LVWDWLNVHO RODUDN IDUN VDSWDQPDGÕ� 6RQXo RODUDN

NROHOLWLDVLVOL ROJXODUGD VDIUD NHVHVL NRQWUDNWLOLWH

ER]XNOX÷X RODELOLU� g]HOOLNOH UH]LG�HO YRO�P

DUWPÕú YH HUNHQ G|QHPGH |Oo�OHQ HMHNVL\RQ

IUDNVL\RQX D]DOPÕúWÕU�

.$<1$./$5

�� /HXVFKQHU 8� *�OG�WXQD 6� +HOOVWHUQ $� 3DWKRJHQHVLV RI SLJPHQW VWRQHV

DQG PHGLFDO WUHDWPHQW� -� *DVWURHQWHURO� +HSDWRO� �����������

�� (YHUVRQ *7� %UDYHUPDQ '=�-RKQVRQ 0/ HW DO� $ FULWLFDO HYDOXDWLRQ RI UHDO

WLPH XOWUDVRQRJUDSK\ IRU WKH VWXG\ RI JDOOEODGGHU YRO�PH DQG FRQWUDFWLRQ�

*DVWURHQWHURORJ\ ����� �� �������

�� +RO]EDFK 57� 0DUVK 0� 2OV]HZVNL 0 HW DO� &KROHVWHURO VROXELOLW\ LQ ELOH�

HYLGHQFH WKDW VXSHUVDWXUHWHG ELOH LV IUHTXHQW LQ KHDOWK\ PDQ � -� &OLQ�

,QYHVW ����������������

�� -RKQVWRQ '(� .DSODQ 00� 3DWKRJHQHVLV DQG WUHDWPHQW RI JDOOVWRQHV� 1�

(QJO� -� 0HG ���������������

�� 3DWWLQVRQ 15� &KDSPDQ %$� 'LVWULEXWLRQ RI ELOLDU\ FKROHVWHURO EHWZHHQ

PL[HG PLFHOOHV DQG QRQ PLFHOOHV LQ UHODWLRQ WR IDVWLQJ DQG IHHGLQJ LQ

KXPDQV� *DVWURHQWHURORJ\ ����� ���������

�� 6FKULHYHU &(� -XQJVW '� $VVRFLDWLRQ EHWZHHQ FKROHVWHURO SKRVSKROLSLG

YHVLFOHV DQG FKROHVWHURO FU\VWDOV LQ KXPDQ JDOOEODGGHU ELOH� -� +HSDWRO

�������������

�� 8OORD 1� *DUULGR -� 1HUYL )� 8OWUDFHQWULIXJDO LVRODWLRQ RI YHVLFXOHU FDUULHUV

RI ELOLDU\ FKROHVWHURO LQ QDWLYH KXPDQ DQG UDW ELOH� +HSDWRORJ\

�������������

�� $IGKDO 1+� 6PLWK %)� &KROHVWHURO FU\VWDO QXFOHDWLRQ� D GHFDGH�ORQJ VHDUFK

IRU WKH PLVVLQJ OLQN LQ JDOOVWRQH SDWKRJHQHVLV� -� +HSDWRO� ��������

�������

�� +RRG .� *OHHVRQ '�5XSSLQ '& HW DO� 3UHYHQWLRQ RI JDOOVWRQH UHFXUUHQFH E\

QRQ�VWHURLGDO DQWL�LQIODPPDWRU\ GUXJV� /DQFHW �����,,��������

��� 5KRGHV 0� $OOHQ $�'RZOLQJ 5+ HW DO� ,QKLELWLRQ RI KXPDQ JDOOEODGGHU

PXFXV V\QWKHVLV LQ SDWLHQWV XQGHUJRLQJ FKROHF\VWHFWRP\ � *XW

���������������

��� 1XQH] /� $PLJR /� 0LQJURQH * HW DO � %LOLDU\ DPLQRSHSWLGDVH�1 DQG WKH

FKROHVWHURO FU\VWDOOLVDWLRQ GHIHFW LQ FKROHOLWKLDVLV� *XW ����� ���������

��� 2IIQHU *'� *RQJ '� $IGKDO 1+� ,GHQWLILFDWLRQ RI D ����NLORGDOWRQ KXPDQ

ELOLDU\ FRQFDQDYDOLQ $ ELQGLQJ SURWHLQ DV DPLQRSHSWLGDVH 1�

*DVWURHQWHURORJ\ ���������������

��� $EHL 0� 1XXWLQHQ +� .DZF]DN 3 HW DO� ,GHQWLILFDWLRQ RI KXPDQ ELOLDU\ DOSKD�

��DFLG JO\FRSURWHLQ DV D FKROHVWHURO FU\VWDOOLVDWLRQ SURPRWHU�

*DVWURHQWHURORJ\ ���������������

��� 2¶/HDU\ '3� %LOLDU\ FKROHVWHURO WUDQVSRUW DQG WKH QXFODWLRQ GHIHFW LQ

FKROHVWHURO JDOOVWRQH IRUPDWLRQ� -� +HSDWRO ���������������

��� .LEH $� +RO]EDFK 57� /D5XVVR 1) HW DO� ,QKLELWLRQ RI FKROHVWHURO FU\VWDO

IRUPDWLRQ E\ DSROLSRSURWHLQV LQ VXSHUVDWXUDWHG PRGHO ELOH� 6FLHQFH

���������������

��� /XQGJUHQ 2� 6YDQYLN -� -LYHJDUG /� (QWHULF QHUYRXV V\VWHP LL� 3K\VLRORJ\

DQG SDWKRSK\VLRORJ\ RI WKH JDOOEODGGHU 'LJ� 'LV� 6FL���������������

��� +RSPDQ :30� -DQVHQ -%0-� 5RVHQEXVFK * HW DO �5ROH RI FKROHF\VWRNLQLQ

DQG WKH FKROLQHUJLF V\VWHP LQ LQWHVWLQDO VWXPXODWLRQ RI JDOOEODGGHU

FRQWUDFWLRQ LQ PDQ� -� +HSDWRO ��������������

��� /D0RUWH ::� 6FKRHW] '-� %LUNHWW '+ HW DO� 7KH UROH RI WKH JDOOEODGGHU LQ

WKH SDWKRJHQHVLV RI FKROHVWHURO JDOOVWRQHV� *DVWURHQWHURORJ\

��������������

��� ;X 4:� 6FRWW 5%� 7DQ '7� 6KDIIHU ($� 6ORZ LQWHVWLQDO WUDQVLW� D PRWRU

GLVRUGHU FRQWULEXWLQJ WR FKROHVWHURO JDOOVWRQH IRUPDWLRQ LQ WKH JURXQG

VTXLUUHO� +HSDWROJ\ ����������������

��� 0DQVRXU $� 'DZRXG ,� *DG�(O�+DN 1� 7KH SRWHQWLDO VLWH RI GLVRUGHUHG

JDOOEODGGHU FRQWUDFWLOLW\ GXULQJ WKH HDUO\ VWDJH RI FKROHVWHURO JDOOVWRQH

IRUPDWLRQ� +HSDWRJDVWURHQWHURORJ\ ��������������

��� 6DUDQRYLF�9XFQRYLF 9� 1LNROLF *� 9XNLFHYLF�6DUDS 0� 7KH YDOXH RI

HFKRWRPRJUDSKLF PHDVXUHPHQW RI JDOOEODGGHU YROXPH LQ WKH HYDOXDWLRQ RI

LWV FRQWUDFWLOLW\� 9RMQRVDQLW 3UHJO ��������������



6DUÕ YH DUN

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� 241

��� 9DQ %HUJH +HQHJRXZHQ *3� +RIPDQQ $)� 1RFWXUQDO JDOOEODGGHU VWRUDJH

DQG HPSW\LQJ LQ JDOOVWRQH SDWLHQWV DQG KHDOWK\ VXEMHFWV�

*DVWURHQWHURORJ\ ���������������

��� )LVKHU 56� 6WHO]HU )� 5RFN ( HW DO� $EQRUPDO JDOEODGGHU HPSW\LQJ LQ

SDWLHQW ZLWK JDOOVWRQHV� 'LJ 'LV 6FL ����������������

��� 6KDIIHU ($� 0F2UPRQG 3� 'XJJDQ +� 4XDQWLWDWLYH FKROHVFLQWLJUDSK\�

$VVHVVPHQW RI JDOOEODGGHU ILOOLQJ DQG HPSW\LQJ DQG GXRGHQRJDVWULF

UHIOX[� *DVWURHQWHURORJ\ ����������������

��� 0DXGJDO '3� .XSSHU 50� =HQWOHU�0XQUR 3/ HW DO� 3RVWSUDQGLDO JDOOEODGGHU

HPSW\LQJ LQ SDWLHQWV ZLWK JDOOVWRQHV� %U 0HG - �������������

��� 3RPHUDQ] ,6� 6KDIIHU ($� $EQRUPDO JDOOEODGGHU HPSW\LQJ LQ D VXEJURXS

RI SDWLHQWV ZLWK JDOOVWRQHV� *DVWURHQWHURORJ\ ��������������

��� 8SS -5� 1HDORQ :+ � 6ÕQJK 3 HW DO� &RUUHODWLRQ RI FKROHF\VWRNLQLQ

UHFHSWRUV ZLWK JDOOEODGGHU FRQWUDFWLOLW\ LQ SDWLHQWV ZLWK JDOOVWRQHV� $QQ

6XUJ ���������������


