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%X oDOÕúPDGD DNXW PL\RNDUG LQIDUNW�VO� ROJXODUGD /�NDUQLWLQLQ NXOODQÕPÕQÕQ� YHQWULN�OHU

JHo SRWDQVL\HOOHU �]HULQH RODQ HWNLVL DUDúWÕUÕOGÕ�

dDOÕúPD\D DNXW PL\RNDUG LQIDUNW�V� WDQÕVÕ LOH NDEXO HGLOHQ �� KDVWD DOÕQGÕ� +DVWDODU

UDQGRPL]H RODUDN /�NDUQLWLQ JUXEX �� KDVWD ��� HUNHN� �� NDGÕQ� \Dú RUW� ��±�� \ÕO�

YH SODVHER JUXEX �� KDVWD ��� HUNHN� �� NDGÕQ� \Dú RUW� ��±�� \ÕO� RODUDN LNL JUXED

D\UÕOGÕ� 0L\RNDUG LQIDUNW�V�Q�Q LON �� VDDW LoHULVLQGH VLQ\DO RUWDODPDOÕ

HOHNWURNDUGL\RJUIL �62(.*� ND\ÕWODUÕ DOÕQGÕ� gOo�POHU �� KDIWD VRQXQGD WHNUDU HGLOGL�
+DVWDODUD UDQGRPL]H RODUDN� /�NDUQLWLQ �Q ��� �[� WE �� JU�J�Q� YH SODVHER YHULOGL�

$\UÕFD KDVWDODUÕQ WDPDPÕQD DVHWLO VDOLVLOLN DVLW� KHSDULQ LQI�]\RQX YH NRQWUHQGLNDV\RQX

ROPD\DQ YDNDODUD WURPEROLWLN WHGDYL X\JXODQGÕ� %LULQFL ND\ÕWODUGD LNL JUXS DUDVÕQGD IDUN

L]OHQPHGL� øNLQFL ND\ÕWODUGD� /�NDUQLWLQ JUXEXQGD 456 V�UHVL YH /$6 �� GH÷HUOHULQGH

G�ú�ú L]OHQLUNHQ �S������� SODVHER JUXEXQGD LVH DQODPOÕ GH÷LúLNOLN ROPDGÕ �S!������

*Ho SRWDQVL\HO SR]LWLIOL÷L /�NDUQLWLQ JUXEXQGD ELULQFL ND\ÕWWD �� KDVWDGD SR]LWLI

EXOXQXUNHQ� SODVHER JUXEXQGD LVH �� KDVWDGD SR]LWLI EXOXQGX �S!������ øNLQFL

ND\ÕWODUGD /�NDUQLWLQ JUXEXQGD � KDVWDGD �S������� SODVHER JUXEXQGD �� KDVWDGD

SR]LWLI RODUDN EXOXQGX �S!������ $NXW PL\RNDUG LQIDNW�V�QGH /�NDUQLWLQ NXOODQÕPÕQÕQ�

KHPRGLQDPLN YHULOHU �]HULQH ROXPVX] ELU HWNLVL ROPDGDQ� 62(.* SDUDPHWUHOHUL

�]HULQH ROXPOX HWNLOHUL ROGX÷X VRQXFXQD YDUÕOPÕúWÕU�

$QDKWDU NHOLPHOHU� $NXW PL\RNDUG LQIDUNW�V�� /�NDUQLWLQ� VLQ\DO RUWDODPDOÕ

HOHNWURNDUGL\RJUDIL� JHo SRWDQVL\HO

7KH HIIHFWV RI /�FDUQLWLQH DGPLQLVWULDWLRQ RQ YHQWULFXODU ODWH SRWHQWLDOV LQ

SDWLHQWV ZLWK DFXWH P\RFDUGLDO LQIDUFWLRQ�

,Q WKLV VWXG\ ZH DLPHG WR LQYHVWLJDWH WKH HIIHFWV RI /�FDUQLWLQH DGPLQLVWULDWLRQ RQ

YHQWULFXODU ODWH SRWHQWLDOV LQ SDWLHQWV ZLWK DFXWH P\RFDUGLDO LQIDUFWLRQ� $ WRWDO RI ��

SDWLHQWV ZLWK WKH GLDJQRVLV RI DFXW P\RFDUGLDO LQIDUFWLRQ ZHUH LQFOXGHG LQ WKH VWXG\�

3DWLHQWV ZHUH UDQGRPO\ GLYLGHG LQWR WZR JURXSV� /�FDUQLWLQH JURXS �� SDWLHQWV ���

PDOH� �� IHPDOH� PHDQ DJH� ��±�� \HDUV�� SODFHER JURXS �� SDWLHQWV ��� PDOH� ��

IHPDOH� PHDQ DJH� �� ±�� \HDUV�� 6LJQDO DYHUDJHG HOHFWURFDUGLRJUDP �62(&*�

UHFRUGLQJ ZDV REWDLQHG LQ WKH ILUVW �� KRXUV RI P\RFDUGLDO LQIDUFWLRQ� 0HDVXUPHQWV

ZHUH UHSHDWHG DW WKH HQG RI WKULG ZHHN� /�FDUQLWLQH ��JU� GD\� DQG SODFHER ZHUH

JLYHQ WR WKH SDWLHQWV UDQGRPO\� $OVR� DVHWLO VDOLVLOLF DFLGH� KHSDULQH LQIXVLRQ DQG ÕI QRW

FRQWUDLQGLFDWHG WKURPERO\WLF DJHQWV ZHUH JLYHQ WR DOO SDWLHQWV� 7KHUH ZHUH QR

GLIIHUHQFHV EHWZHHQ WZR JURXSV LQ WKH ILUVW UHFRUGLQJV� ,Q WKH VHFRQG UHFRUGLQJV

ZKLOH 456 GXUDWLRQ DQG /$6 �� ZHUH GHFUHDVHG LQ /�FDUQLWLQH JURXS �S������� LW ZDV

QRW FKDQJHG LQ SODFHER JURXS �S!������ /DWH SRWHQWLDO SRVLWLYLW\ ZDV GHWHFWHG LQ ��

SDWLHQWV LQ /�FDUQLWLQH JURXS DQG �� SDWLHQWV LQ SODFHER JURXS LQ WKH ILUVW UHFRUGLQJV

�S!������ +RZHYHU� LQ WKH VHFRQG UHFRUGLQJV ZH IRXQG ODWH SRWHQWLDO SRVLWLYLW\ LQ �

SDWLHQWV LQ /�FDUQLWLQH JURXS �S������ DQG �� SDWLHQWV LQ SODFHER JURXS �S!������ ,W

LV FRQFOXGHG WKDW WKH XVH RI /�FDUQLWLQH DIWHU DFXWH P\RFDUGLDO LQIDUFWLRQ KDV D JRRG

HIIHFW RQ 62(&* SDUDPHWHUV ZLWKRXW FKDQJLQJ KHPRG\QDPLF SDUDPHWHUV�

.H\ ZRUGV� $FXWH P\RFDUGLDO LQIDUFWLRQ� /�FDUQLWLQH� VLJQDO DYHUDJHG

HOHFWURFDUGLRJUDP� ODWH SRWHQWLDOV�
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(OHNWURNDUGL\RJUDILGHNL �(.*� \HQL ELU JHOLúPH

RODQ VLQ\DO RUWDODPDOÕ HOHNWURNDUGL\RJUDIL

�62(.*�� 456¶ LQ VRQ �� PVQ¶QGHNL G�ú�N

DPSOLW�GO� YH \�NVHN IUHNDQVOÕ JHo

SRWDQVL\HOOHULQ WHVSLWLQGH NXOODQÕOPDNWDGÕU� *Ho

SRWDQVL\HOOHULQ �*3� YDUOÕ÷Õ� UHHQWUL LoLQ ]HPLQLQ

X\JXQ ROGX÷XQX YH YHQWULN�OHU HUNHQ DWÕP�

PL\RNDUG LVNHPLVL� HOHNWUROLW GHQJH ER]XNOX÷X

YH\D RWRQRPLN VLQLU VLVWHPL GHQJHVL]OL÷L JLEL

WHWLNOH\LFL X\DUÕODUOD \DúDPÕ WHKGLW HGHQ

YHQWULN�OHU DULWPLOHULQ ROXúDELOHFH÷LQL J|VWHULU
�
�

$QRUPDO 62(.* EXOXQDQ PL\RNDUG LQIDUNW�V�

JHoLUPLú KDVWDODUGD� VSRQWDQ V�UHNOL YHQWULN�OHU

WDúLNDUGL YH\D DQL NDOS |O�P� LKWLPDOLQLQ \�NVHN

ROGX÷X EHOLUWLOPLúWLU
�
� <DSÕODQ GHQH\VHO

oDOÕúPDODUGD LVNHPL HVQDVÕQGD ROXúDQ VHUEHVW

UDGLNDOOHULQ� LVNHPLN PL\RNDUG KDVDUÕQÕ DUWÕUGÕ÷Õ�

K�FUH PHPEUDQÕQGD ROXúDQ KDVDU QHGHQL LOH

K�FUH PHPEUDQÕQÕQ HOHNWULNVHO IRQNVL\RQXQXQ

GH÷LúWL÷L J|VWHULOPLúWLU�� 'HQH\VHO YH NOLQLN

oDOÕúPDODU LVNHPL� LQIDUNW YH\D PL\RNDUGLDO

\HWPH]OLN GXUXPXQGD KÕ]OÕ NDUQLWLQ ND\EÕ

ROGX÷XQX J|VWHUPLúWLU� øVNHPL VÕUDVÕQGD X]XQ

]LQFLUOL \D÷ DVLWOHULQGHQ NDUQLWLQ HVWHUOHUL

ROXúXPX LOH NDUQLWLQ W�NHWLOLU� EXQODUÕQ VLWR]ROGH

ELULNPHVL LOH β�RNVLGDV\RQ LQKLEH ROXU� K�FUH LoL

OLSROL] YH IRVIROLSD] $� DNWLYLWHVL DUWDU� %X GXUXP

PHPEUDQ E�W�QO�÷�Q�Q ER]XOPDVÕQD \RO DoDU�

%XQD NDUúÕOÕN NDUQLWLQ WHGDYLVL LOH PL\RNDUG LoL

NDUQLWLQ VHYL\HVL G�]HQOHQHUHN VRQXoWD PL\RNDUG

LVNHPL\H YH UHSHUI�]\RQD NDUúÕ NRUXQPXú ROXU
�
�

%X oDOÕúPDPÕ]GD DPDo� /�NDUQLWLQLQ NXOODQÕPÕQÕQ�

PL\RNDUG LQIDUNW�V� VRQUDVÕ YHQWULN�OHU JHo

SRWDQVL\HOOHU �]HULQH RODQ HWNLVLQL DUDúWÕUPDNWÕU�

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

dDOÕúPD\D .DVÕP ���� LOH .DVÕP ���� \ÕOODUÕ

DUDVÕQGD øQ|Q� hQLYHUVLWHVL 7XUJXW g]DO 7ÕS
0HUNH]L .DUGL\RORML NOLQL÷L� NRURQHU \R÷XQ EDNÕP

�QLWHVLQH DNXW PL\RNDUG LQIDUNW�V� WDQÕVÕ LOH

NDEXO HGLOHQ �� KDVWD ��� HUNHN� �� NDGÕQ�
DOÕQGÕ� .OLQLN RODUDN NDOS \HWPH]OL÷L �.LOOLS NODVV

,,,�,9� EXOXQDQODU� GDO EOR÷X RODQODU� VLQ�V

WDúLNDUGLVL GÕúÕQGD VXSUDYHQWULN�OHU YH\D

YHQWULN�OHU DULWPLVL RODQODU� DQDPQH]LQGH E|EUHN

YH\D NDUDFL÷HU KDVWDOÕ÷Õ RODQODU� 62(.*¶VLQGH

J�U�OW� G�]H\L !� PLFUR9 RODQODU� �� \Dú

�VW�QGH RODQODU� DWUL\RYHQWULN�OHU LOHWL GHIHNWL

RODQODU oDOÕúPD GÕúÕ EÕUDNÕOGÕ�

+DVWDODUÕQ NDEXO�QGHQ KHPHQ VRQUD (.*

ND\ÕWODUÕ DOÕQGÕ� $\UÕFD PL\RNDUG LQIDUNW�V�Q�Q LON

�� VDDWL LoHULVLQGH 62(.* ND\ÕWODUÕ DOÕQGÕ� $\QÕ

ND\ÕWODU �� KDIWD VRQXQGDNL NRQWUROOHULQGH

WHNUDUODQGÕ�

62(.* ND\GÕ LoLQ \�NVHN UH]RO�V\RQOX .DUGLRVLV

PDUND HOHNWURNDUGL\RJUDIL FLKD]Õ NXOODQÕOGÕ�

.D\ÕWODU VLQ�V ULWPLQGH ELSRODU ;� < YH =

GHULYDV\RQODUÕQGDQ \DSÕOGÕ� .D\ÕW LoLQ ��� DWÕPÕQ

RUWDODPDVÕ DOÕQGÕ� *�U�OW� VHYL\HVL � PLFUR9¶WXQ

DOWÕQGD WXWXOGX� $úD÷ÕGDNL � NULWHUGHQ HQ D]

LNLVLQLQ EXOXQPDVÕ GXUXPXQGD JHo SRWDQVL\HO

SR]LWLI RODUDN NDEXO HGLOGL
�
�

��)LOWUH HGLOPLú 456 V�UHVLQLQ �456 V�UHVL� !���

PVQ ROPDVÕ

��)LOWUH HGLOPLú 456 NRPSOHNVLQLQ VRQ ��

PVQ¶GHNL JHo SRWDQVL\HOOHULQ �506 ��� � ��

PLFUR9 ROPDVÕ

��)LOWUH HGLOPLú 456 NRPSOHNVLQLQ VRQXQGD ��

P9¶XQ DOWÕQGD NDODQ SRWDQVL\HOOHULQ �/$6 ���

!�� PVQ ROPDVÕ�

+DVWDODUD GÕú J|U�Q�P RODUDN ELUELULQLQ D\QÕVÕ

RODQ YH oDOÕúPD VRQXQD NDGDU LoHUL÷L ELOLQPH\HQ�

� JU WDEOHWOHUGHQ UDVWJHOH � JU�J�Q YHULOGL� $\UÕFD

KDVWDODUÕQ WDPDPÕQD ��� PJ�J�Q DVHWLO VDOLVLOLN

DVLW� KHSDULQ LQI�]\RQX ����� 8�VDDW� YH

NRQWUHQGLNDV\RQX ROPD\DQ YDNDODUD WURPEROLWLN

WHGDYL �VWUHSWRNLQD] � ��� ��� 8�VDDW�

X\JXODQGÕ� *Ho SRWDQVL\HO �]HULQH HWNLOL ROGX÷X

ELOLQHQ KHUKDQJL ELU DQWL DULWPLN LODo YHULOPHGL�

øVWDWLVWLNVHO DQDOL]OHU RUWDODPD GH÷HUOHU ± 6'

RODUDN EHOLUOHQGL� /�NDUQLWLQ YH SODVHER

JUXEXQGD �� YH �� ND\ÕWODU NHQGL LoLQGH

NDUúÕODúWÕUÕOGÕ� $\UÕFD /�NDUQLWLQ YH SODVHER NHQGL

DUDODUÕQGD NDUúÕODúWÕUÕOGÕ� *UXSODUÕQÕQ ELUELUOHUL\OH

NDUúÕODúWÕUÕOPDVÕQGD 0DQQ :KLWQH\ 8 WHVWL� KHU

JUXEXQ NHQGL LoLQGHNL NDUúÕODúWÕUÕOPDVÕQGD LVH

:LOFR[RQ WHVWL NXOODQÕOGÕ� *UXSODU DUDVÕ |]HOOLNOHULQ

RUDQODUÕQÕQ NDUúÕODúWÕUÕOPDVÕQGD &KL VTXDUH WHVWL

NXOODQÕOGÕ� øVWDWLVWLNVHO RODUDN DQODPOÕOÕN VÕQÕUÕ

S� ���� ROPDVÕ NDEXO HGLOGL�

%8/*8/$5

dDOÕúPD\D DOÕQDQ KDVWDODUGDQ� /�NDUQLWLQ

JUXEXQGDQ �� SODVHER JUXEXQGDQ � KDVWD

NRQWUROH JHOPHGL� /�NDUQLWLQ JUXEXQGD � KDVWD

GLVSHSWLN \DNÕQPDODU QHGHQL LOH LODFÕ EÕUDNWÕ�

3ODVHER JUXEXQGD � KDVWDGD VRO GDO EOR÷X YH �

KDVWDGD DWULDO ILEULODV\RQ JHOLúWL� /�NDUQLWLQ

JUXEXQGD LVH � KDVWDGD DWULDO ILEULODV\RQ JHOLúWL�

%X KDVWDODU oDOÕúPD GÕúÕ EÕUDNÕOGÕ YH VRQXoODU ��
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%X KDVWDODU oDOÕúPD GÕúÕ EÕUDNÕOGÕ YH VRQXoODU ��

KDVWD �]HULQGHQ GH÷HUOHQGLULOGL� +DVWDODU

UDQGRPL]H RODUDN /�NDUQLWLQ JUXEX �� KDVWD ���

HUNHN� �� NDGÕQ� \Dú RUW� ��±�� \ÕO� YH SODVHER

JUXEX �� KDVWD � �� HUNHN� �� NDGÕQ� \Dú RUW�

��±�� \ÕO� RODUDN LNL JUXED D\UÕOGÕ� +HU LNL KDVWD

JUXEXQXQ NOLQLN |]HOOLNOHUL DoÕVÕQGDQ DUDODUÕQGD

LVWDWLNVHO RODUDN DQODPOÕ IDUN \RNWX �S!������

+DVWDODUÕQ NOLQLN |]HOOLNOHUL 7DEOR �¶GH YHULOPLúWLU�

+DVWDODUÕQ KHPRGLQDPLN GH÷HUOHQGLUPHVLQGH�

KHUKDQJL ELU GH÷LúLNOLN L]OHQPHGL� /�NDUQLWLQ YH

SODVHER JUXEXQGD VÕUDVÕ\OD VLVWROLN YH GL\DVWROLN

NDQ EDVÕQoODUÕ EDúODQJÕoWD ���±�� PP+J �

��±�� PP+J YH ���±�� PP+J � ��±�� PP+J

LNHQ� LNLQFL GH÷HUOHQGLUPHGH VÕUDVÕ\OD ���±��
PP+J � ��±�� PP+J YH���±�� PP+J � ��±��
PP+J EXOXQGX �S!������

62(.* ND\ÕWODUÕQÕQ LQFHOHQPHVLQGH �� ND\ÕWODUGD

LNL JUXS DUDVÕQGD IDUN L]OHQPHGL� �� ND\ÕWODUÕQ

LQFHOHQPHVLQGH� /�NDUQLWLQ JUXEXQGD 456 V�UHVL

�����±���� PVQ¶GHQ ����±���� PVQ¶\H �S������

/$6 �� LVH ����±���� PVQ¶GHQ ����±���� PVQ¶\H

�S������ G�úHUNHQ� 506 �� GH÷HUL ����±����
µ9¶ GDQ ����±���� µ9¶D �S!����� G�úW��

3ODVHER JUXEXQGD LVH 456 V�UHVL �����±����
PVQ¶GHQ �����±���� PVQ¶\H �S!������ /$6 ��

GH÷HUL ����±���� PVQ¶GHQ ����±���� PVQ¶\H

�S!����� G�úHUNHQ� 506 �� GH÷HUL ����±����
µ9¶GDQ ����±���� µ9¶D �S!����� G�úW� �7DEOR

���

/�NDUQLWLQ JUXEXQGD 456 V�UHVL YH /$6 ��

GH÷HUOHULQGH LNLQFL ND\ÕWODUGD� KHP ELULQFL

ND\ÕWODUD� KHP GH SODVHER JUXEXQD J|UH

LVWDWLNVHO RODUDN DQODPOÕ G�ú�ú L]OHQGL �S�������

3ODVHER JUXEXQGD LVH 456 V�UHVL YH /$6 ��

GH÷HUOHULQGH LNLQFL ND\ÕWODUGD /�NDUQLWLQ JUXEXQD
J|UH YH ELULQFL ND\ÕWODUD RUDQOD LVWDWLNVHO RODUDN

DQODPVÕ] ELU D]DOPD ROGX �S!������ 2UWDN RODUDN

KHU LNL JUXSWD GD 506 �� GH÷HUOHULQGH LVWDWLNVHO

RODUDN DQODPOÕ GH÷LúLNOLN L]OHQPHGL �S!������

7$57,ù0$

<DSÕODQ oDOÕúPDODUGD PL\RNDUG LQIDUNW�V�

VRQUDVÕQGD KDVWDODUÕQ ������¶QGD DQRUPDO

62(.* ROGX÷X VDSWDQPÕúWÕU�� 62(.*¶OHULQGH JHo

SRWDQVL\HO SR]LWLIOL÷L VDSWDQDQ KDVWDODUGD LOHULGH

DULWPL YH DQL NDUGL\DN |O�POHULQ VÕN ROGX÷X

ELOGLULOPLúWLU�� %X QHGHQOH JHo SRWDQVL\HO

SR]LWLIOL÷L YDUVD VDSWDQPDVÕ YH HWNLOH\HQ

IDNW|UOHULQ EHOLUOHQPHVL� KDVWDOÕ÷ÕQ SURJQR]XQXQ

WD\LQL DoÕVÕQGDQ |QHPOLGLU�

/LWHUDW�U oDOÕúPDODUÕQGD /�NDUQLWLQLQ DQWLDULWPLN

YH DQWL LVNHPLN HWNLOHUL oHúLWOL oDOÕúPDODUOD

J|VWHULOPLúWLU� )DNDW YHQWULN�OHU JHo SRWDQVL\HOOHU

�]HULQH RODQ HWNLOHUL NRQXVXQGD KHUKDQJL ELU

oDOÕúPD\D UDVWODPDGÕN� %X oDOÕúPDPÕ]GD�

NDUGL\RSURWHNWLI ELU DMDQ RODQ /�NDUQLWLQ

NXOODQÕPÕQÕQ 62(.* SDUDPHWUHOHULQL G�]HOWWL÷LQL

7DEOR �� +DVWDODUÕQ NOLQLN |]HOOLNOHUL�

/�NDUQLWLQ

�Q ���

3ODVHER

�Q ���

<Dú �\ÕO� ��±�� ��±��
&LQVL\HW

• (UNHN

• .DGÕQ

�� �����

�� �����

�� �����

�� �����

.DQ %DVÕQFÕ

• 6LVWROLN

• 'L\DVWROLN

���±�� PP+J

��±�� PP+J

���±�� PP+J

��±�� PP+J

.DOS KÕ]Õ ��±�� ��±��
+LSHUWDQVL\RQ |\N�V� �� ����� � �����

6LJDUD |\N�V� �� ����� �� �����

7URPEROLWLN WHGDYL

X\JXODQDQODU

�� ����� �� �����

0L\RNDUG LQIDNW�V�Q�Q

WLSL

• $QWHULRU

• øQIHULRU

• 'L÷HU

�� �����

� �����

� �����

�� �����

� �����

� �����

.XOODQÕODQ LODoODU

• +HSDULQ

• $VSLULQ

• 1LWUDW

• 'L÷HU

�� ������

�� ������

�� �����

�� �����

�� ������

�� ������

�� �����

� �����

7DEOR �� 62(.* GH÷HUOHUL�

/�NDUQLWLQ

�Q ���

3ODVHER

�Q ���

3

456 �PVQ�

�� .D\ÕW

�� .D\ÕW

3

�����±����
����±����
�����

�����±����
�����±����
$'

$'

�����

/$6 �� �PVQ�

�� .D\ÕW

�� .D\ÕW

3

����±����
����±����
�����

����±����
����±����
$'

$'

�����

506 �� �µ9�
�� .D\ÕW

�� .D\ÕW

3

����±����
����±����
$'

����±����
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YH YHQWULN�OHU JHo SRWDQVL\HO VÕNOÕ÷ÕQÕ NRQWURO

JUXEXQD J|UH GDKD EHOLUJLQ RODUDN G�ú�UG�÷�Q�

J|]OHGLN� dDOÕúPDPÕ]GD HOGHNL YHULOHULPL]OH /�

NDUQLWLQLQ KDQJL PHNDQL]PDODUOD JHo SRWDQVL\HO

VÕNOÕ÷ÕQÕ D]DOWWÕ÷ÕQÕ WDP RODUDN FHYDSOD\DPÕ\RUX]�

$QFDN /�NDUQLWLQLQ K�FUHVHO G�]H\GH DQWL

LVNHPLN HWNL J|VWHUHUHN YH K�FUHQLQ HOHNWLULNVHO

VWDELOL]DV\RQXQX VD÷OD\DUDN EX SDUDPHWUHOHUL

L\LOHúWLUGL÷L V|\OHQHELOLU� 1LWHNLP \DSÕODQ

oDOÕúPDODUGD LVNHPL VÕUDVÕQGD GRNXGDNL

PLWRNRQGULDO β�RNVLGDV\RQXQ D]DOGÕ÷Õ YH

SRWDQVL\HO WRNVLN HWNLOHUL RODQ X]XQ ]LQFLUOL DoLO

NDUQLWLQOHU YH DoLO .R$ ELULNLPLQLQ ROGX÷X� NDUQLWLQ

YH $73 G�]H\OHULQLQ G�úW�÷� J|VWHULOPLúWLU
�����

�

$\UÕFD UHSHUI�]\RQ GXUXPXQGD VHNRQGHU RODUDN

GRNXGDNL X]XQ ]LQFLUOL DoLO NDUQLWLQ G�]H\LQLQ KÕ]OÕ
ELU úHNLOGH \�NVHOGL÷L

��
DoLO .R$¶QÕQ PLWRNRQGUL

PDWULNVLQGH� DoLO NDUQLWLQLQ LVH VLWR]ROGH ELULNWL÷L

J|VWHULOPLúWLU
�����

� %LULNHQ EX X]XQ ]LQFLUOL \D÷

DVLGL HVWHUOHULQGHQ X]XQ ]LQFLUOL DoLO NDUQLWLQ�

K�FUH PHPEUDQÕ �]HULQH GHWHUMDQ EHQ]HUL HWNL

J|VWHUHUHN PHPEUDQÕQ E�W�QO�÷�Q� ER]DU�

PHPEUDQD ED÷ÕPOÕ HQ]LPOHUL �1D�. $73¶D]� 1D�

&D GH÷LúLPL� LQKLEH HGHU� K�FUHQLQ HOHNWULNVHO

|]HOOL÷LQLQ ER]XOPDVÕQD �UHSRODUL]DV\RQX

JHFLNWLULU� DIWHU SRWDQVL\HOL DUWWÕUÕU� HNWRSLN ULWPL

J�oOHQGLULU� QHGHQ ROXU� SRWDQVL\HO YD]RGLODW|U

RODQ ('5) VDOÕQÕPÕQÕ LQKLEH HGHU��� 'L÷HU \DQGDQ

X]XQ ]LQFLUOL DoLO .R$ LVH� $GHQLQ 1�NOHRWLG

7UDQVORND] �$17� HQ]LPLQL LQKLEH HGHU �HQ]LPLQ

LQKLELV\RQX VRQXFXQGD PLWRNRQGUL LOH VLWRSOD]PD

DUDVÕQGDNL $'3�$73 GH÷LúLPL GXUXU�� \D÷ DVLGL

DoLO .R$ VHQWDWD]Õ LQKLEH HGHU��� 6RQXo RODUDN EX

]DUDUOÕ HWNLOHUGHQ GROD\Õ PL\RNDUG SHUIRUPDQVÕ

ER]XOXU YH DULWPLOHUH H÷LOLP DUWDU
��
�

øVNHPL VÕUDVÕQGD /�NDUQLWLQ YHULOPHVL� X]XQ ]LQFLUOL
\D÷ DVLWOHULQLQ β�RNVLGDV\RQXQX NROD\ODúWÕUÕU YH

X]XQ ]LQFLUOL DoLO .R$ ELULNLPLQL D]DOWÕU EXQXQ

VRQXFXQGD� \�NVHN HQHUMLOL IRVIDW ND\EÕ D]DOÕU�

PL\RNDUGLDO NDUQLWLQ GHSRODUÕ NRUXQXU� WRNVLN \D÷

DVLGL HVWHUOHULQLQ ELULNLPL D]DOÕU� JOXNR]

RNVLGDV\RQX DUWDU� ODNWDW X]DNODúWÕUÕOPDVÕ DUWDU�

%X \DUDUOÕ HWNLOHU NOLQLNWH NHQGLQL� 67

HOHYDV\RQXQXQ D]DOPDVÕ� YHQWULN�OHU DULWPLOHULQ

D]DOPDVÕ� PL\RNDUGÕQ PHNDQLN SHUIRUPDQVÕQÕQ

G�]HOPHVL úHNOLQGH J|VWHULU
��
�

<DSÕODQ EDúND oDOÕúPDODUGD GD /�NDUQLWLQLQ

NDUGL\RSURWHNWLI |]HOOL÷L J|VWHULOPLúWLU� 5HEX]]L YH

DUNDGDúODUÕQÕQ
��

\DSWÕ÷Õ oDOÕúPDGD /�NDUQLWLQLQ

DNXW PL\RNDUG LQIDUNW�V�QGH NXOODQÕPÕQÕQ QHNUR]

DODQÕQÕ D]DOWWÕ÷Õ UDSRU HGLOPLúWLU�

<LQH \DSÕODQ KD\YDQ GHQH\OHULQGH NDUQLWLQ

WHGDYLVLQLQ LQIDUNW DODQÕQÕ VÕQÕUODGÕ÷Õ YH QHNUR]

DODQÕQÕ D]DOWWÕ÷Õ J|VWHULOPLúWLU
�����

�

+�OVPDQQ YH DUNDGDúODUÕQÕQ
��

oDOÕúPDVÕQGD /�

NDUQLWLQLQ LVNHPL VÕUDVÕQGD YDVN�OHU HQGRWHO YH

G�] NDV K�FUHOHULQLQ IRQNVL\RQXQX NRUXGX÷XQX

ELOGLUPLúOHUGLU�

)ROWV YH DUNDGDúODUÕQÕQ
��

\DSWÕNODUÕ oDOÕúPDGD

LVNHPLQLQ EDúÕQGD YHULOHQ /�NDUQLWLQLQ (.*¶GHNL

67 HOHYDV\RQXQX ��� RUDQÕQGD G�ú�UG�÷�Q�

J|VWHUPLúOHUGLU�

/LWHUDW�U oDOÕúPDODUÕQGD EDúDUÕOÕ WURPEROLWLN

WHGDYLQLQ JHo SRWDQVL\HOOHU �]HULQH HWNLVLQH GDLU

ED]Õ oDOÕúPDODUGD ROXPOX HWNLVL ROGX÷X

ELOGLULOLUNHQ
�����

ED]Õ oDOÕúPDODUGD LVH HWNLVLQLQ

ROPDGÕ÷Õ UDSRU HGLOPLúWLU������ %L]LP oDOÕúPDPÕ]GD

WURPEROLWLN WHGDYLQLQ 62(.* �]HULQH ROXPOX

HWNLOHULQL J|UG�N� $QFDN LNL JUXS

NDUúÕODúWÕUÕOGÕ÷ÕQGD� /�NDUQLWLQ DODQ JUXSWD W�P

SDUDPHWUHOHULQ SODVHER JUXEXQD J|UH LVWDWLNVHO

RODUDN GDKD DQODPOÕ D]DOGÕ÷Õ J|U�OG��

dDOÕúPDPÕ]GD /�NDUQLWLQ DODQ JUXSWD KLoELU

KDVWDGD \DúDPÕ WHKGLW HGHQ YHQWULN�OHU DULWPL

L]OHQPHPLúWLU� $\UÕFD UHSHUI�]\RQ DULWPLOHUL GH

SODVHER JUXEXQD J|UH GDKD D] L]OHQPLúWLU YH

KHPRGLQDPLN YHULOHU �]HULQH QHJDWLI HWNLVL

L]OHQPHPLúWLU�

<DSÕODQ oDOÕúPDODU� /�NDUQLWLQ WHGDYLVLQLQ LVNHPL

YH UHSHUI�]\RQ VÕUDVÕQGD ROXúDQ YHQWULN�OHU

DULWPLOHUL �YHQWULN�OHU ILEULODV\RQ GDKLO� EHOLUJLQ

RODUDN D]DOWWÕ÷ÕQÕ J|VWHUPLúOHUGLU
�����������

� %X

GXUXP oDOÕúPDPÕ]Õ GHVWHNOHU J|U�QPHNWHGLU�

'DYLQL YH DUNDGDúODUÕQÕQ
��

\DSWÕ÷Õ oDOÕúPDGD�

KDVWDODUD DNXW PL\RNDUG LQIDUNW�V� VRQUDVÕ ��

D\ ER\XQFD � JU�J�Q /�NDUQLWLQ WHGDYLVL YHULOPLú

YH �� D\ÕQ VRQXQGD \DSWÕNODUÕ GH÷HUOHQGLUPHGH

/�NDUQLWLQ DODQ JUXS LOH NRQWURO JUXEX

NDUúÕODúWÕUÕOGÕ÷ÕQGD� /�NDUQLWLQLQ NDOS KÕ]ÕQÕ�
VLVWROLN YH GL\DVWROLN NDQ EDVÕQFÕQÕ G�]HOWWL÷L�

DQMLQDO DWDNODUÕ D]DOWWÕ÷Õ� PL\RNDUG NDVÕOPDVÕQÕ YH

OLSLG SURILOLQL G�]HOWWL÷L J|VWHULOPLúWLU� <LQH D\QÕ

oDOÕúPD VRQXFXQGD NDUQLWLQ JUXEXQGD PRUWDOLWH

RUDQÕ GDKD G�ú�N EXOXQPXú�

%L]LP oDOÕúPDPÕ]GD /�NDUQLWLQ DODQ JUXSWD

SODVHER\D J|UH� VLVWROLN YH GL\DVWROLN NDQ

EDVÕQoODUÕQGD LVWDWLNVHO RODUDN DQODPOÕ GH÷LúLNOLN
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L]OHQPHGL �S!������ IDNDW /�NDUQLWLQ DODQ

JUXSWD DQMLQDO DWDN VÕNOÕ÷Õ SODVHER JUXEXQD J|UH

GDKD G�ú�N EXOXQGX �S������� dDOÕúPDPÕ]GD

X]XQ V�UHOL WDNLS \DSÕOPDGÕ÷ÕQGDQ PRUWDOLWH

�]HULQH RODQ HWNLOHUL GH÷HUOHQGLULOHPHPLúWLU�

$QFDN KHU LNL JUXSWD GD WDNLS VÕUDVÕQGD |O�P

ROD\Õ L]OHQPHGL�

6RQXo RODUDN� DNXW PL\RNDUG LQIDNW�V�QGH /�

NDUQLWLQ NXOODQÕPÕQÕQ� KHPRGLQDPLN YHULOHU

�]HULQH ROXPVX] ELU HWNLVL ROPDGDQ� 62(.*

SDUDPHWUHOHUL �]HULQH ROXPOX HWNLOHUL ROGX÷X

VRQXFXQD YDUÕOPÕúWÕU� $QFDN YHULOHULPL]LQ GDKD

X]XQ V�UHOL YH GDKD JHQLú NDSVDPOÕ oDOÕúPDODUOD

GHVWHNOHQPHVLQLQ X\JXQ RODFD÷Õ NDQÕVÕQGD\Õ]�

.$<1$./$5

 

 
�� 6FKODQW 5&� $OH[DQGHU 5: �HGV�� 2¶5RXUNH 5$� 5REHUWV 5� 6RQQHQEOLFN

(+� +XUVW¶V 7KH +HDUW� (LJKWK HGLWLRQ� ��������������

�� 3DOODQGL 57� 3HUU\ 0$� &DPSEHOO 7-� 3URDUUK\WKPLF HIIHFWV RI DQ R[\JHQ

GHULYHG IUHH UDGLFDO JHQHUDWLQJ V\VWHP RQ DFWLRQ SRWHQWLDOV UHFRUGHG IURP

JXLQH SLJ YHQWULFXODU P\RFDUGLXP� $ SRVVLEOH FDXVH RI UHSHUIXVLRQ�

LQGXFHG DUUK\WPLDV� &LUF 5HV �������������

�� 6XQDPRUL 0� 1DNDJDZD 7� )XMLVDZD 6� 6X]XN $� 0\RFDUGLDO UHVSRQVH WR

SUHWUHDWPHQW ZLWK /�&DUQLWLQH LQ SDWLHQWV ZLWK FDUGLDF UHSODFHPHQW� 9DVH

6XUJ ������������

�� %UHLGWKDUGW *� &DLQ 0(� (O�6KHULI 1� )ORZHUV 1&� +RPEDFK 9� -RQVH 0� HW

DO� 6WDQGDUW IRU DQDO\VLV RI YHQWULFXODU ODWH SRWHQWLDOV XVLQJ KLJK�UHVROXWLRQ

RU VLJQDO�DYHUDJHG HOHFWURFDUGLRJUDSK\� - $P &RO &DUGLRO ������������

�����

�� *DUGQHU 3,� 8UVHOO 3/� )HQRJOLR -- -U� :LW $/� (OHFWURSK\VLRORJLF DQG

DQDWRPLF EDVLV IRU IUDFWLRQHG HOHFWURJUDPV UHFRUGHG IURP KHDOHG

P\RFDUGLDO LQIDUFWV� &LUFXODWLRQ ����������������

�� .DQRYVN\ 06� )DOFRQH 5$� 'UHVGHQ &$� HW DO� ,GHQWLILFDWLRQ RI SDWLHQWV

ZLWK WDFK\FDUGLD DIWHU P\RFDUGLDO LQIDUFWLRQ� 6LJQDO DYHUDJHG

HOHFWURFDUGLRJUDP� +ROWHU PRQLWRULQJ DQG FDUGLDF FDWKHWHUL]DWLRQ�

&LUFXODWLRQ ������������

�� 2SLH /+� 5ROH RI FDUQLWLQH LQ IDWW\ DFLG PHWDEROLVP RI QRUPDO DQG LVFKHPLF

P\RFDUGLXP� $P +HDUW - ���������������

�� :KLWPHU -7� +HOO�:HQJHU -$� 5RYHWWR 0-� 1HHO\ -5� &RQWURO RI IDWW\ DFLG

PHWDEROLVP LQ LVFKHPLF DQG K\SR[LF KHDUWV� - %LRO &KHP ����������������

�� <DPDGD .$� 0F+RZDW -� <DQ *;� HW DO� &HOOXODU XQFRXSOLQJ LQGXFHG E\

DFFXPXODWLRQ RI ORQJ�FKDLQ DF\OFDUQLWLQH GXULQJ LVFKHPLD� &LUF 5HV

��������������

��� +HDWKHUV *3� 6X &0� $GDPHV 95� +LJJLQV $-� 5HSHUIXVLRQ�LQGXFHG

DFFXPXODWLRQ RI ORQJ�FKDLQ DF\OFDUQLWLQHV LQ SUHYLRXVO\ LVFKHPLF

P\RFDUGLXP� - &DUGLYDVF 3KDUPDFRO ���������������

��� 3DQGH 69� %ODQFKDHU 0&� 5HYHUVLEOH LQKLELWLRQ RI PLWRFKRQGULDO DGHQRVLQH

GLSKRVSKDWH SKRVSKRU\ODWLRQ E\ ORQJ FKDLQ DF\O FRHQ]\PH $ HVWHUV� - %LRO

&KHP ����������������

��� /DPHUV -0� +XOVPDQQ :'� øQKLELWLRQ RI �1D��.�� VWLPXODWHG $73DVH RI

KHDUW E\ IDWW\ DFLGV� - 0RO &HOO &DUGLRO �������������

��� 0LFKDHO $$� &DUQLWLQH DQG ÕWV GHULYDWLYHV LQ &DUGLRYDVFXODU 'LVHDVHV�

3URJUHVV LQ &DUGLRYDVFXODU 'LVHDVHV ���������������

��� 5HEX]]L $*� 6FKLDYRQL *� $PLFR &0� 0RQWHQHUR $6� 0HR )� 0DQ]ROL 8�

%HQHILFLDO HIIHFWV RI /�FDUQLWLQH LQ WKH UHGXFWLRQ RI WKH QHFURWLF DUHD LQ

DFXWH P\RFDUGLDO LQIDUFWLRQ� 'UXJV ([SWO &OLQ 5HV ���������������

��� 0RXFKLHGGLQH 6� GH /HLULV -� &DUGLRSURWHFWLYH HIIHFW RI /�FDUQLWLQH LQ UDWV

VXEPLWWHG WR SHUPDQHQW OHIW FRURQDU\ DUWHU\ OLJDWLRQ� $UFK ,QW 3K\VLRO

%LRFKHP %LRSK\V ���������������

��� /HDVXUH -(� .RUGHQDW .� (IIHFW RI SURSLRQ\O�/�FDUQLWLQH RQ H[SHULPHQWDO

P\RFDUGLDO LQIDUFWLRQ LQ GRJV� &DUGLYDVF 'UXJV 7KHU ���� �VXSSO �������

���

��� +�OVPDQQ :&� 'XEHODDU 0/� &DUQLWLQH UHTXLUPHQW RI YDVFXODU HQGRWKHOLDO

DQG VPRRWK PXVFOH FHOOV LQ LPPLQHQW LVFKHPLD� 0RO &HOO %LRFKHP

����������������

��� )ROWV -'� 6KXJ $&� .RNH -5� %LWWDU 1� 3URWHFWLRQ RI WKH LVFKHPLF GRJ

P\RFDUGLXP ZLWK FDUQLWLQH� $P - &DUGLRO ����������������

��� *DQJ (6� /HZ $6� +DQJ 0� :DQJ )=� 6LHEHUW &$� 3HWHU 7� 'HFUHDVHG RI

YHQWULFXODU ODWH SRWHQWLDOV DIWHU VXFFHVIXO WKURPERO\WLF IRU DFXWH P\RFDUGLDO

LQIDUFWLRQ� 1 (QJO - 0HG ���������������

��� 7XULWWR *� 5LVD $/� =DQFKL (� 3UDWL 3/� 7KH VLJQDO DYHUDJHG

HOHFWURFDUGLRJUDP DQG YHQWULFXODU DUUK\WPLDV DIWHU WKURPERO\VLV IRU DFXWH

P\RFDUGLDO LQIDUFWLRQ� - $P &ROO &DUGLRO ���������������

��� &KHZ (1� 0RUWDQ 3� 0XUWDJK -*� 6FRWW 0(� 2¶.HHIIH '%� ,QWUDYHQRXV

VWUHSWRNLQDVH IRU DFXWH P\RFDUGLDO LQIDUFWLRQ UHGXFHV WKH RFFXUUHQFH RI

YHQWULFXODU ODWH SRWHQWLDOV� %U +HDUW - ������������

��� 0DOLN 0� .XODNRZVNL 3� 8GHPR\LPD 8 HW DO� (IIHFW RI WKURPERO\WLF WKHUDS\

RQ WKH SUHGLFWLYH YDOXH RI VLJQDO�DYHUDJHG HOHFWURFDUGLRJUDSK\ DIWHU DFXWH

P\RFDUGLDO LQIDUFWLRQ� $P - &DUGLRO �������������

��� 6DQWDUHOOL 3� /DQ]D *$� 1DWDOH $ HW DO� 'RHV WKURPERO\VLV UHGXFH WKH YDOXH

RI ODWH SRWHQWLDOV IRU ULVN VWUDWLILFDWLRQ DIWHU P\RFDUGLDO LQIDUFWLRQ"

�$EVWU�� - $P &ROO &DUGLRO �����������$�

��� .DED\DVKL $� 6X]XNL <� .DPLNDZD 7 HW DO� (IIHFWV RI /�FDUQLWLQH RQ

YHQWULFXODU DUUK\WPLDV DIWHU FRURQDU\ UHSHUIXVLRQ� -SQ &LUF - ������������

���

��� 2OLYHU 0)� 5RZH 0-� 9HWWHU 1� 0HWDEROLF LQWHUYHQWLRQ� LQ 2OLYHU 0)� -XLOLDQ

'*� 'RQDOG .: �HGV�� (IIHFW RI DFXWH LVFKHPLD RQ P\RFDUGLDO IXQFWLRQ�

%DOWLPRUH�0'� :LOOLDPV DQG :LONLQV� ������������

��� 6X]XNL <� .DPLNDZD 7� .DED\DVKL $� <DPD]DNL 1� 3URWHFWLYH HIIHFWV RI /�

FDUQLWLQH RQ WKH HQHUJ\ PHWDEROLVP LQ LVFKHPLF P\RFDUGLXP� - 0RO &HOO

&DUGLRO ���� �VXXSO �� ������

��� 'DYLQL 3� %LJROOL $� /DPRQQD )� %RRP $� &RQWUROOHG VWXG\ RQ /�FDUQLWLQH

WKHUDSHXWLF HIILFDF\ LQ SRVW�LQIDUFWLRQ� 'UXJV ([SWO &OLQ UHV �����

�������������


