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URPDWL]PDO KDVWDOÕNODUÕQ SDWRJHQH]LQGH YLUDO DMDQODUÕQ URO� LOH LOJLOL oDOÕúPDODU SRS�ODULWHVLQL
NRUXPDNWDGÕU� %X QHGHQOH LQIODPDWXYDU URPDWL]PDO KDVWDOÕNODUGDQ RODQ URPDWRLG DUWULW �5$�
YH DQNLOR]DQ VSRQGLOLW �$6� ROJXODUÕQÕQ VHUXPODUÕQGD (SVWHLQ�%DUU 9LUXV �(%9� YH
&\WRPHJDORYLUXV �&09� DQWLNRU SR]LWLIOLNOHULQLQ VDSWDQPDVÕ DPDFÕ LOH EX oDOÕúPD SODQODQGÕ�
0DWHU\DO YH PHWRW� +DVWDQHPL] )75 GHSDUWPDQÕ SROLNOLQLNOHULQH EDúYXUXS NOLQLN YH
ODERUDWXYDU GH÷HUOHQGLUPHOHU VRQUDVÕ ��¶L 5$ YH ��¶VÕ $6 WDQÕVÕ NRQPXú �� ROJXGDQ ROXúDQ
KDVWD JUXEX LOH� \Dú YH FLQVL\HWOHUL X\XPOX �� VD÷OÕNOÕ ELUH\LQ ROXúWXUGX÷X NRQWURO JUXEX
oDOÕúPD\D GDKLO HGLOGL� +HU LNL JUXSWDNL ROJXODUÕQ VHUXPODUÕQGD� (%9�9&$ ,J* YH ,J0 LOH &09
,J*� ,J0 YH ,J$ DQWLNRUODUÕQÕQ SR]LWLIOL÷L (/,6$ \|QWHPL LOH DUDúWÕUÕOGÕ�
%XOJXODU� 5$¶OL ROJXODUGD &09 ,J$ SR]LWLIOL÷LQGH NRQWURO JUXEXQD J|UH �S ������� (%9�9&$
,J0 SR]LWLIOL÷LQGH LVH KHP $6 KHP GH NRQWURO JUXEXQD J|UH �S ������ LVWDWLVWLNVHO RODUDN
DQODPOÕ IDUNOÕOÕNODU WHVSLW HGLOGL�
6RQXo� %X oDOÕúPDQÕQ YHULOHUL� 5$ HWL\RSDWRJHQH]LQGH (%9 LQIHNVL\RQODUÕQÕQ URO R\QD\DELOH�
FH÷L J|U�ú�Q� GHVWHNOHPHNWHGLU�

$QDKWDU NHOLPHOHU� øQIODPDWXYDU URPDWL]PDO KDVWDOÕNODU� (SVWHLQ�%DUU YLUXV� &\WRPHJDOR�
YLUXV� (%9� &09�

(SVWHLQ�EDUU DQG F\WRPHJDORYLUXV DQWLERG\ SRVLWLYLWLHV LQ LQIODPPDWRU\

UKHXPDWLF GLVHDVHV

2EMHFWLYHV� 6WXGLHV RQ WKH UROH RI YLUXVHV RQ SDWKRJHQHVLV RI WKH LQIODPPDWRU\ UKHXPDWLF
GLVHDVHV IRU ZKLFK DXWRLPPXQH PHFKDQLVPV KDYH EHHQ EHOLHYHG WR WKRVH SOD\ LPSRUWDQW
UROHV� VWLOO KDYH LQFUHDVHG SRSXODULW\� 7KLV VWXG\ KDV EHHQ FRQGXFWHG WR H[SORUH (%9�9&$
DQG &09 DQWLERG\ SRVLWLYLWLHV LQ VHUXP VDPSOHV RI SDWLHQWV ZLWK LQIODPPDWRU\ UKHXPDWLF
GLVHDVHV VXFK DV 5$ DQG $6�
0DWHULDO DQG PHWKRGV� 7KH SDWLHQWV ZLWK 5$ �Q ��� DQG $6 �Q ��� ZKR DGPLWWHG WR
RXWSDWLHQW FOLQLFV RI WKH GHSDUWPHQW RI 30	5 DQG �� KHDOWK\ YROXQWHHUV ZHUH EHHQ
LQFOXGHG LQ WKLV VWXG\� 6HUXP (%9�9&$ ,J* DQG (%9�9&$ ,J0� DQG &09 ,J*� ,J0� DQG ,J$
DQWLERGLHV ZHUH PHDVXUHG E\ (/,6$ DV SRVLWLYH RU QHJDWLYH UHVXOWV�
5HVXOWV� &09 ,J$ DQWLERG\ SRVLWLYLWLHV LQ SDWLHQWV ZLWK 5$ ZHUH KLJKHU WKDQ WKH FRQWURO
JURXS� LQ DGGLWLRQ (%9�9&$ ,J0 DQWLERG\ SRVLWLYLWLHV ZHUH KLJKHU LQ WKH SDWLHQWV ZLWK 5$
WKDQ WKRVH ZLWK $6 DQG KHDOWK\ YROXQWHHUV�
&RQFOXVLRQ� 7KHVH UHVXOWV VXJJHVW WKDW (%9 LQIHFWLRQV PD\ SOD\ D UROH LQ HWLRSDWKRJHQHVLV
RI 5$�

.H\ ZRUGV� ,QIODPPDWRU\ UKHXPDWLF GLVHDVH� (SVWHLQ�%DUU 9LUXV� &\WRPHJDORYLUXV� (%9�
&09�
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\DQÕVÕUD ODERUDWXYDU \|QWHPOHUL LOH LOJLOL YLU�VH
DLW DQWLNRUODUÕQ YH\D Q�NOHLN DVLWOHULQ WHVSLWL
|QHPOL EXOJXODUGÕU�� 5$¶OL ROJXODUGD (%9
DQWLMHQOHULQH NDUúÕ JHOLúHQ DQWLNRU SR]LWLIOL÷LQGH
\�NVHN RUDQODU ELOGLUHQ oDOÕúPDODU PHYFXWWXU��

(WL\RSDWRJHQH]LQGH RWRLPP�Q PHNDQL]PDODUÕQ
VRUXPOX WXWXOGX÷X LQIODPDWXYDU URPDWL]PDO
KDVWDOÕNODUÕQ SDWRJHQH]LQGH YLUDO DMDQODUÕQ URO�
LOH LOJLOL oDOÕúPDODUGD ]ÕW J|U�ú� VDYXQDQ
DUDúWÕUPDFÕODU GD EXOXQPDNWDGÕU� %X QHGHQOH
LQIODPDWXYDU URPDWL]PDO KDVWDOÕNODUGDQ RODQ 5$
YH $6 ROJXODUÕQÕQ VHUXPODUÕQGD (%9 9LUDO
&DSVLG $QWLMHQOHUL �(%9�9&$� YH &09
DQWLMHQOHULQH NDUúÕ JHOLúPLú DQWLNRU SR]LWLIOLN�
OHULQLQ VDSWDQPDVÕ DPDFÕ LOH EX oDOÕúPD
SODQODQGÕ�
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+DVWDQHPL] )75 GHSDUWPDQÕ SROLNOLQLNOHULQH
EDúYXUPXú� NOLQLN YH ODERUDWXYDU GH÷HUOHQGLU�
PHOHU VRQUDVÕ $5$ NULWHUOHULQH J|UH 5$� YH
0RGLIL\H 1HZ <RUN NULWHUOHULQH J|UH $6� WDQÕVÕ
DOPÕú VÕUDVÕ LOH �� YH �� ROPDN �]HUH WRSODP ��
ROJXGDQ ROXúDQ KDVWD JUXEX LOH� \Dú YH
FLQVL\HWOHUL X\XPOX �� VD÷OÕNOÕ ELUH\GHQ ROXúDQ
NRQWURO JUXEX oDOÕúPD\D GDKLO HGLOGL� +HU �o
JUXSWDNL ROJXODUGDQ YHQ|] NDQ DOÕQGÕ YH
EHNOHWLOPHGHQ ���� USP¶GH VDQWULI�M HGLOHUHN
VHUXPODUÕ ���°&¶GH NRUXPD\D DOÕQGÕ� 7�P
VHUXPODU D\QÕ ]DPDQGD oDOÕúÕODUDN� (%9�9&$
,J* �=HXV 6FLHQWLILF� ,QF� (/,6$ NLWL LOH� YH
(%9�9&$ ,J0 �=HXV 6FLHQWLILF� ,QF� (/,6$ NLWL
LOH� LOH &09 ,J* �2UJDQRQ� (/,6$ NLWL LOH��
&09 ,J0 �&ORQH6\VWHPV� %LRFKHP ,PPXQR�
V\VWHPV� ,WDOLD 6�3�$�� (/,6$ NLWL LOH� YH &09
,J$ �0HGGHQV 'LDJQRVWLFV %�9�� (/,6$ NLWL LOH�
SR]LWLIOLNOHUL (/,6$ \|QWHPL LOH WHVSLW HGLOGL�

(OGH HGLOHQ YHULOHU 6366 ���� LVWDWLVWLN SDNHW
SURJUDPÕQGD� SDUDPHWULN LQFHOHPH \|QWHPOH�
ULQGHQ RODQ ED÷ÕPVÕ] |UQHNOHUGH W WHVWL
NXOODQÕODUDN DQDOL] HGLOGL�
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2UWDODPD \DúODU� ��¶L NDGÕQ ��¶� HUNHN 5$¶OL
ROJXODUGD ����±���� \ÕO� ��¶X NDGÕQ ��¶VÕ HUNHN
$6¶OL ROJXODUGD ����±���� \ÕO YH ��¶VL NDGÕQ ��¶L
HUNHN RODQ NRQWURO JUXEXQGD ����±���� \ÕO
RODUDN WHVSLW HGLOGL�

&09 YH (%9�9&$ DQWLNRU SR]LWLIOLNOHULQLQ
JUXSODUD J|UH GD÷ÕOÕPÕ WDEORGD J|VWHULOPLúWLU�
5$¶OL ROJXODUGD &09 ,J$ SR]LWLIOL÷LQGH NRQWURO
JUXEXQD J|UH �S ������� (%9 ,J0
SR]LWLIOL÷LQGH LVH KHP $6 KHP GH NRQWURO
JUXEXQD J|UH �S ������ LVWDWLVWLNVHO RODUDN
DQODPOÕ IDUNODU WHVSLW HGLOGL�
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(WNHQL (%9 RODQ LQIHNVL\|] PRQRQ�NOHR]LV
\|Q�QGHQ VD÷OÕNOÕ ELUH\OHULQ ���¶LQGH SR]LWLI
VHURORMLN VRQXoODU HOGH HGLOPHVL� EX UDKDWVÕ]�
OÕ÷ÕQ oR÷XQOXNOD ELUH\OHUGH úLND\HWH YH NOLQLN
EXOJXODUD VHEHS ROPDNVÕ]ÕQ VHVVL] RODUDN
JHoLULOPHNWH ROGX÷XQX J|VWHUPHNWHGLU��

5$¶OL ROJXODUOD NRQWURO JUXSODUÕQÕQ NDUúÕODúWÕUÕOGÕ÷Õ
oDOÕúPDODUGD� (%9 DQWLMHQOHULQH NDUúÕ JHOLúHQ
DQWLNRU SR]LWLIOLNOHULQLQ \�NVHN RUDQGD VDSWDQ�
GÕ÷ÕQÕ ELOGLUHQ oDOÕúPDODUÕQ \DQÕVÕUD���� ]ÕW
VRQXoODU ELOGLUHQ oDOÕúPDODU GD EXOXQPDNWDGÕU���
��

5$¶OL ROJXODUGD (%9¶QLQ HWL\RSDWRJHQH]GH GLUHNW
RODUDN VHEHS RODQ HWNHQ ROGX÷XQD GDLU \HWHUOL
NDQÕW KHQ�] EXOXQDPDPÕúWÕU��� %X ROJXODUGD
LPP�Q VLVWHPGHNL GLVUHJ�ODV\RQD ED÷OÕ RODUDN
\�NVHN WLWUHOHUGH DQWLNRU WHVSLW HGLOGL÷L YH
HWNHQLQ ELU VHEHS GH÷LO GH� EX HWNL\H ED÷OÕ ELU
VRQXo ROPD RODVÕOÕ÷ÕQÕQ GD EXOXQGX÷X
NRQXVXQGD J|U�úOHU YDUGÕU�� (%9¶QH DLW SURWHLQ
\DSÕVÕQGDNL ED]Õ ELOHúHQOHULQ QRUPDO LQVDQGDNL
ED]Õ SURWHLQ \DSÕODUOD EHQ]HUOLN J|VWHUGL÷L
VDSWDQPÕú ROXS� EXQGDQ GROD\Õ \DSÕODQ
PLNUREL\RORMLN oDOÕúPDODUGD EX oDSUD]
UHDNVL\RQD ED÷OÕ RODUDN SR]LWLI VRQXoODU HOGH

7DEOR �� &09 YH (%9 DQWLNRU SR]LWLIOLNOHULQLQ JUXSODUD J|UH GD÷ÕOÕPÕ�
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HGLOGL÷L J|U�ú�� PROHN�OHU G�]H\GH \DSÕODQ
oDOÕúPDODUOD GHVWHNOHQPLúWLU����� %XQD UD÷PHQ�
(%9¶QLQ 5$ HWL\RSDWRJHQH]LQGHNL oHúLWOL
EDVDPDNODUGD |QHPOL URO R\QD\DELOHFH÷L J|U�ú�
KDOHQ J�QFHOOL÷LQL NRUXPDNWDGÕU��� 6RQ ]DPDQ�
ODUGD \DSÕODQ oDOÕúPDODUGD� (%9 DQWLMHQOHULQH
NDUúÕ RODQ 7 K�FUH FHYDEÕQGDNL GH÷LúPHOHULQ
KDVWDOÕN WDEORVXQXQ úLGGHWOHQPHVLQH YH
SURJUHVVLI KDO DOPDVÕQD \RO DoDELOHFH÷L
KLSRWH]LQL GHVWHNOH\HQ oDOÕúPD VRQXoODUÕ HOGH
HGLOPLúWLU����

5$¶OL ROJXODUGD &09 ,J$ SR]LWLIOL÷LQGH NRQWURO
JUXEXQD J|UH LVWDWLVWLNVHO RODUDN DQODPOÕ IDUNÕQ
�S ������ WHVSLW HGLOPLú ROPDVÕ� 5$¶OL ROJXODUGD
HUNHQ YH\D KHQ�] JHoLULOPHNWH RODQ HQIHNVL�
\RQXQ LúDUHWL RODUDN \RUXPODQDELOPHNWHGLU�
<LQH 5$¶OL ROJXODUGD (%9�9&$ ,J0 SR]LWLIOL÷LQLQ
KHP $6 KHP GH NRQWURO JUXEXQD J|UH
�S ������ LVWDWLVWLNVHO RODUDN DQODPOÕ ROPDVÕ
DNXW HQIHNVL\RQX G�ú�QG�UPHNWHGLU�

5RPDWL]PDO KDVWDOÕNODUÕQ HWL\RSDWRJHQH]LQGH
YLU�VOHULQ URO�Q� NRQX DODQ DUDúWÕUPDODUÕQ
V�UG�U�OPHVL� EXJ�Q LoLQ KDOD JL]HPLQL NRUX\DQ
ED]Õ KDVWDOÕNODUÕQ WDQÕ YH WHGDYLVL LoLQ XPXW
YHULFL JHOLúPHOHU VD÷OD\DFDNWÕU��

%X oDOÕúPDQÕQ YHULOHUL� 5$ HWL\RSDWRJHQH]LQGH
(%9 LQIHNVL\RQODUÕQÕQ URO R\QD\DELOHFH÷L YH\D
GLUHNW VHEHS RODUDN VRUXPOX ROPDVD GD LPP�Q
VLVWHPGHNL GLVUHJ�ODV\RQXQ ELU VRQXFX RODUDN

NDUúÕPÕ]D oÕNPDNWD RODQ \�NVHN (%9 WLWUDV�
\RQODUÕ LOH LOJLOL J|U�úOHUL GHVWHNOHPHNWHGLU�
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SUHFXUVRU IUHTXHQFLHV WR (SVWHLQ�%DUU YLUXV JO\FRSURWHLQ *S��� LQ
SHULSKHUDO EORRG FRUUHODWH ZLWK GLVHDVH DFWLYLW\ DQG VHYHULW\ LQ SDWLHQWV ZLWK
UKHXPDWRLG DUWKULWLV� $QQ 5KHXP 'LV ����� ��� ������

�� 2OOLHU :� 5KHXPDWRLG DUWKULWLV DQG (SVWHLQ�%DUU YLUXV� D FDVH RI OLYLQJ ZLWK
WKH HQHP\" $QQ 5KHXP 'LV ����� ��� ������

�� 6WDKO +'� +XEQHU %� 6HLGO %� /LHEHUW 8*� YDQ GHU +HLMGHQ ,0� :LOEULQN %�
.UDDQ 0&� (PPULFK )� 7DN 33� 'HWHFWLRQ RI PXOWLSOH YLUDO '1$ VSHFLHV LQ
V\QRYLDO WLVVXH DQG IOXLG RI SDWLHQWV ZLWK HDUO\ DUWKULWLV� $QQ 5KHXP 'LV
����� ��� ������

�� 3HUO $� 0HFKDQLVPV RI YLUDO SDWKRJHQHVLV LQ UKHXPDWLF GLVHDVH� $QQ 5KHXP
'LV ����� ��� �������

�� )R[ 5,� /XSSL 0� 3LVD 3� .DQJ +,� 3RWHQWLDO UROH RI (SVWHLQ�%DUU YLUXV LQ
6MRJUHQ
V V\QGURPH DQG UKHXPDWRLG DUWKULWLV� - 5KHXPDWRO 6XSSO �����
��������� ������

�� $UQHWW )&� (GZRUWK\ 60� %ORFK '$� 0F6KDQH '-� )ULHV -)� &RRSHU 16�
+HDOH\ /$� .DSODQ 65� /LDQJ 0+� /XWKUD +6� � 7KH $PHULFDQ 5KHXPDWLVP
$VVRFLDWLRQ ���� UHYLVHG FULWHULD IRU WKH FODVVLILFDWLRQ RI UKHXPDWRLG
DUWKULWLV� $UWKULWLV 5KHXP ����� ��� �������

�� *RLH 7KH +6� 6WHYHQ 00� YDQ GHU /LQGHQ 60� &DWV $� (YDOXDWLRQ RI
GLDJQRVWLF FULWHULD IRU DQN\ORVLQJ VSRQG\OLWLV� D FRPSDULVRQ RI WKH 5RPH�
1HZ <RUN DQG PRGLILHG 1HZ <RUN FULWHULD LQ SDWLHQWV ZLWK D SRVLWLYH FOLQLFDO
KLVWRU\ VFUHHQLQJ WHVW IRU DQN\ORVLQJ VSRQG\OLWLV� %U - 5KHXPDWRO ����� ���
������

�� 6DDO -*� .ULPPHO 0� 6WHLGOH 0� *HUQHWK )� :DJQHU 6� )ULW] 3� .RFK 6�
=DFKHU -� 6HOO 6� (LQVHOH +� 0XOOHU &$� 6\QRYLDO (SVWHLQ�%DUU YLUXV LQIHFWLRQ
LQFUHDVHV WKH ULVN RI UKHXPDWRLG DUWKULWLV LQ LQGLYLGXDOV ZLWK WKH VKDUHG
+/$�'5� HSLWRSH� $UWKULWLV 5KHXP ����� ��� ��������

�� 0RXVDYL�-D]L 0� %RVWURP /� /RYPDUN &� /LQGH $� %U\WWLQJ 0� 6XQGTYLVW 9$�
,QIUHTXHQW GHWHFWLRQ RI F\WRPHJDORYLUXV DQG (SVWHLQ�%DUU YLUXV '1$ LQ
V\QRYLDO PHPEUDQH RI SDWLHQWV ZLWK UKHXPDWRLG DUWKULWLV� - 5KHXPDWRO
����� ��� ������

���(GLQJHU -:� %RQQHYLOOH 0� 6FRWHW (� +RXVVDLQW (� 6FKXPDFKHU +5� 3RVQHWW
'1� (%9 JHQH H[SUHVVLRQ QRW DOWHUHG LQ UKHXPDWRLG V\QRYLD GHVSLWH WKH
SUHVHQFH RI (%9 DQWLJHQ�VSHFLILF 7 FHOO FORQHV� - ,PPXQRO ����� ����
���������

���)R[ 5,� &KLOWRQ 7� 6FRWW 6� %HQWRQ /� +RZHOO )9� 9DXJKDQ -+� 3RWHQWLDO UROH
RI (SVWHLQ�%DUU YLUXV LQ 6MRJUHQ
V V\QGURPH� 5KHXP 'LV &OLQ 1RUWK $P
����� ��� �������

���1LHGRELWHN *� /LVQHU 5� 6ZRERGD %� 5RRQH\ 1� )DVVEHQGHU +*� .LUFKQHU 7 �
$LJQHU 7� +HUEVW +� /DFN RI HYLGHQFH IRU DQ LQYROYHPHQW RI (SVWHLQ�%DUU
YLUXV LQIHFWLRQ RI V\QRYLDO PHPEUDQHV LQ WKH SDWKRJHQHVLV RI UKHXPDWRLG
DUWKULWLV� $UWKULWLV 5KHXP ����� ��� ������

���/RW] 0� 5RXGLHU -� (SVWHLQ�%DUU YLUXV DQG UKHXPDWRLG DUWKULWLV� FHOOXODU DQG
PROHFXODU DVSHFWV� 5KHXPDWRO ,QW ����� �� �������
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