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5RPDWL]PDO RULMLQOL PLWUDO VWHQR]X JHOLúPHNWH
RODQ �ONHOHUGH HQ VÕN UDVWODQÕODQ NDSDN OH]\RQX�
GXU� .DSDOÕ PLWUDO NRPLVV�URWRPL �.0.� WDULKL
oRN HVNL\H GD\DQDQ NDOS RSHUDV\RQODUÕQGDQ
ELULGLU� øON RODUDN ���� \ÕOÕQGD &XWOHU WDUDIÕQGDQ
WDULI HGLOPLúWLU� .0. ���� \ÕOÕQGD +DUNHQ WDUD�
IÕQGDQ JHOLúWLULOPLúWLU�� 0LWUDO VWHQR]XQXQ FHUUD�

KL WHGDYLVLQGH PHNDQLN GLODW|U NXOODQÕPÕ ����
\ÕOÕQGD /RJDQ YH 7XUQHU WDUDIÕQGDQ ELOGLULOPLú�
WLU��

.0. ELUoRN PHUNH]OHUGH S�U� QRQNDOVLILN PLWUDO
VWHQR]ODUÕQGD KkOk J|]� NDSDOÕ ELU LúOHP RODUDN
JHUoHNOHúWLULOPHNWHGLU���� .0. LOH LOJLOL HQ E�\�N
HOHúWLULOHUGHQ ELUL� SRVWRSHUDWLI PLWUDO \HWHUVL]OL�

*LULú YH $PDo� øQWUDRSHUDWLI WUDQV|]RIDML\DO HNRNDUGL\RJUDIL HúOL÷LQGH NDSDOÕ PLWUDO
NRPLVV�URWRPL LúOHPL S�U� QRQ�NDOVLILN PLWUDO VWHQR]X WHGDYLVLQGH GH÷HUOL ELU \DNODúÕPGÕU� %X
oDOÕúPDQÕQ DPDFÕ� NDSDOÕ PLWUDO NRPLVV�URWRPL HVQDVÕQGD WUDQV|]RIDML\DO HNRNDUGL\RJUDILQLQ
GH÷HULQL DUDúWÕUPDNWÕU�
0HWRW YH %XOJXODU� .OLQL÷LPL]GH PLWUDO VWHQR]OX �� ROJX\D NDSDOÕ PLWUDO NRPLVV�URWRPL
X\JXODQGÕ� 2QELUL HUNHN ��¶L NDGÕQ RODQ ROJXODUÕQ RUWDODPD \DúÕ ����±��� �GD÷ÕOÕPÕ ����� \Dú�
LGL� 3UHRSHUDWLI RODUDN W�P ROJX 1<+$ FODVV ,,,�,9
GH LGL� 2OJXODUÕQ KLoELULQGH NDSDN
NDOVLILNDV\RQX� VRO DWUL\XPGD WURPE�V YH NDSDN DOWÕ DSHUH\LQGH FLGGL GHIRUPLWH \RNWX� 'RSSOHU
HNRNDUGL\RJUDIL LOH WD\LQ HGLOHQ RUWDODPD PLWUDO RULILV DODQÕ ���±��� FPð �GD÷ÕOÕPÕ ������� FPð�
LNHQ RUWDODPD WUDQVYDOY�OHU JUDGL\HQW ����±��� PP+J �GD÷ÕOÕPÕ ����� PP+J� LGL�
.RPLVV�URWRPL LúOHPLQGHQ KHPHQ VRQUD WUDQV|]RIDML\DO HNRNDUGL\RJUDIL LOH PLWUDO NDSD÷ÕQ
GXUXPX GH÷HUOHQGLULOGL� øQWUDRSHUDWLI WUDQV|]RIDML\DO HNRNDUGL\RJUDIL EXOJXODUÕ RODUDN� RUWDODPD
PLWUDO NDSDN RULILV DODQÕ ���±��� FPð �GD÷ÕOÕPÕ ������� FPð� LGL� 5HQNOL 'RSSOHU HNRNDUGL\RJUDIL
LOH KLoELU ROJXGD |QHPOL PLWUDO UHJ�UMLWDV\RQX VDSWDQPDGÕ�
6RQXo� 8\JXQ ROJXODUGD� WUDQV|]RIDML\DO HNRNDUGL\RJUDIL NÕODYX]OX÷XQGD NDSDOÕ PLWUDO
NRPLVV�URWRPL RSHUDV\RQXQXQ J�YHQOL� \DUDUOÕ YH REMHNWLI ELU LúOHP ROGX÷XQD LQDQPDNWD\Õ]�
$QDKWDU NHOLPHOHU� 0LWUDO VWHQR]X� NDSDOÕ PLWUDO NRPLVV�URWRPL� LQWUDRSHUDWLI WUDQV|]RIDML\DO
HNRNDUGL\RJUDIL

7KH 9DOXH RI ,QWUDRSHUDWLYH 7UDQVHVRSKDJHDO (FKRFDUGLRJUDSK\ 'XULQJ &ORVHG

0LWUDO &RPPLVVXURWRP\

2EMHFWLYH� 7KH SURFHGXUH RI FORVHG PLWUDO FRPPLVVXURWRP\ XQGHU LQWUDRSH�UDWLYH
WUDQVHVRSKDJHDO HFKRFDUGLRJUDSK\ ZLWK FRORU IORZ 'RSSOHU LPDJLQJ LV D YDOXDEOH DSSURDFK IRU
WUHDWLQJ SXUH� QRQ�FDOFLILF PLWUDO VWHQRVLV� 7KH DLP RI WKLV VWXG\ ZDV WR UHVHDUFK WKH YDOXH RI
LQWUDRSHUDWLYH WUDQVHVRSKDJHDO HFKRFDUGLRJUDSK\ GXULQJ FORVHG PLWUDO FRPPLVVXURWRP\�
0HWKRGV DQG 5HVXOWV� 7KLUW\�QLQH SDWLHQWV ZLWK PLWUDO VWHQRVLV XQGHUZHQW FORVHG PLWUDO
FRPPLVVXURWRP\ DW RXU FOLQLF� (OHYHQ SDWLHQWV ZHUH PDOH DQG �� ZHUH IHPDOH� DQG WKH
DYHUDJH DJH ZDV ����±��� \HDUV �UDQJH� ����� \HDUV�� 3UHRSHUDWLYHO\� DOO SDWLHQWV ZHUH 1<+$
FODVV ,,,�,9� 7KHUH ZHUH QR YDOYH FDOFLILFDWLRQ� OHIW DWULDO WKURPEXV DQG VHYHUH GHIRUPLW\ RI
VXEYDOYXODU DSSDUDWXV� 7KH PHDQ PLWUDO YDOYH RULILFH DUHD DV GHWHUPLQHG E\ 'RSSOHU SUHVVXUH
KDOI WLPH ZDV ���±��� FPð �UDQJH� ������� FPð� ZLWK D PHDQ WUDQVYDOYXODU JUDGLHQW RI
����±��� PP+J �UDQJH� ����� PP+J�� $IWHU FRPPLVVXURWRP\� WKH YDOYXODU FRPSHWHQFH ZDV
DVVHVVHG E\ WUDQVHVRSKDJHDO HFKRFDUGLRJUDSK\� ,QWUDRSHUD�WLYH WUDQVHVRSKDJHDO
HFKRFDUGLRJUDSK\ ILQGLQJV VKRZHG D PHDQ PLWUDO YDOYH RULILFH DUHD RI ���±��� FPð �UDQJH�
������� FPð�� 1RQH RI WKH SDWLHQWV KDG VLJQLILFDQW PLWUDO UHJXUJLWDWLRQ DV DVVHVVHG E\ FRORU
IORZ 'RSSOHU LPDJLQJ�
&RQFOXVLRQ� ,Q DSSURSULDWH SDWLHQWV� ZH EHOLHYH WKDW WUDQVHVRSKDJHDO HFKRFDUGLRJUDSK\
JXGLDQFH PDNHV FORVHG PLWUDO FRPPLVVXURWRP\ D VDIH� XVHIXO� DQG REMHFWLYH SURFHGXUH�
.H\ ZRUGV� 0LWUDO VWHQRVLV� FORVHG PLWUDO FRPPLVVXURWRP\� LQWUDRSHUDWLYH WUDQVHVRSKDJHDO
HFKRFDUGLRJUDSK\
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÷LQ SDUPDNOD GH÷HUOHQGLULOPHVLGLU� *HQHOOLNOH
EX LúOHP HVQDVÕQGD KHUKDQJL ELU UHJ�UMLWDV\RQX
DWODPD RODVÕOÕ÷Õ VÕNWÕU� 3RVWRSHUDWLI HNRNDUGL\R�
JUDILQLQ UHJ�UMLWDV\RQX GDKD REMHNWLI VDSWDGÕ÷Õ�
QD GLNNDW oHNLOPLúWLU��

%X \D]ÕQÕQ DPDFÕ NDSDOÕ PLWUDO NRPLVVXURWRPL
HVQDVÕQGD 5HQNOL 'RSSOHU HNRNDUGL\RJUDIL LOH
WUDQV|]RIDML\DO HNRNDUGL\RJUDILQLQ �7((� \DUDUÕ�
QÕ RUWD\D NR\PDNWÕU�

0$7(5<$/ YH 0(727

.DSDOÕ PLWUDO NRPLVV�URWRPL\H X\JXQ ROGX÷XQX
G�ú�QG�÷�P�] �� ROJX\D LQWUDRSHUDWLI 7(( \D�
SÕOGÕ� .OLQL÷LPL]GH .0. LúOHPL LoLQ� PLWUDO NDSDN�
oÕNODUÕQ PRELO YH SOLDEOH ROPDVÕ� VXEYDOY�OHU
DSDUDWWD FLGGL GHIRUPLWH ROPDPDVÕ� NDSDNoÕN�
ODUGD NDOVLILNDV\RQXQ ROPDPDVÕ� VRO DWULXPGD
WURPE�V ROPDPDVÕ� PLWUDO \HWHUVL]OL÷LQ EXOXQ�
PDPDVÕ YH LODYH NDUGL\DN DQRPDOLOHULQ ROPD�
PDVÕ NULWHUOHULPL]L ROXúWXUPDNWDGÕU� 2OJXODUÕQ
��
L HUNHN ��
L NDGÕQGÕ� <DúODUÕ ����� DUDVÕQGD
GH÷LúPHNWH ROXS RUWDODPD \Dú ����±��� LGL�
2OJXODUÕPÕ]ÕQ KHSVL 1<+$ FODVV ,,,�,9
GH LGL�
2OJXODUD SUHRSHUDWLI G|QHPGH WUDQVWRUDVLN YH
WUDQV|]RIDML\DO HNRNDUGL\RJUDIL \DSÕOÕS NULWHUOH�
ULPL]H X\JXQOX÷X VDSWDQGÕ�

2OJXODUD RURWUDNHDO HQW�EDV\RQ \DSÕOGÕNWDQ
VRQUD VRO \DQ WDUDIÕ �� GHUHFH NDOGÕUÕOPDVÕ\OD
VHPLODWHUDO SR]LV\RQGD \DWÕUÕOGÕ� 7(( SUREX MHO
V�U�OG�NWHQ VRQUD D÷Õ]GDQ |]RIDJXVD LOHUOHWLOGL�
$SRJHH &[ ��� �,QWHUVSHF� 86$� HNRNDUGL\R�
JUDIL FLKD]ÕQD � P+]
OLN WUDQVG�VHU NXOODQÕODUDN
PXOWLSODQ SURE ED÷ODQÕS 7(( \DSÕOGÕ� 7(( SUREX
VRO DWUL\XP YH PLWUDO NDSDN DSDUDWÕQÕQ DoÕNFD
J|U�OG�÷� SR]LV\RQGD ILNVH HGLOGL� 3UHRSHUDWLI
7(( EXOJXODUÕ GR÷UXODQGÕ�

7�P ROJXODUD DQWHURODWHUDO VXEPDPDUL\DQ
LQVL]\RQ \DSÕOGÕ� 7XEE
V GLODW|U� NXOODQÕODUDN
VWDQGDUW WUDQVYHQWULN�OHU WHNQLNOH NDSDOÕ PLWUDO
NRPLVV�URWRPL JHUoHNOHúWLULOGL� 'LODW|U 7((
NRQWURO� DOWÕQGD PLWUDO NDSDN RULILVLQH \HUOHú�
WLULOGL� .DSDN VHUL RODUDN GLODWH HGLOGL� <HWHUOL
PLWUDO NDSDN DoÕOÕPÕ VD÷ODQÕQFD\D NDGDU UHQNOL
'RSSOHU J|U�QW�OHPH LOH DQWHUL\RU NDSDNoÕN
KDUHNHWL� PLWUDO NDSDN RULILV DODQÕ YH KHUKDQJL
ELU PLWUDO NDSDN \HWHUVL]OL÷L ROXS ROPDGÕ÷Õ
NRQWURO HGLOGL� øQWUDRSHUDWLI 7(( LOH ROJXODUÕQ
.0. LúOHPLQGHQ \DUDUODQÕS \DUDUODQPDGÕ÷ÕQÕ
VDSWDPDN DPDFÕ\OD 3UHVVXUH +DOI�7LPH �3+7�

\|QWHPL LOH PLWUDO RULILV DODQODUÕ KHU ROJXGD
LúOHP HVQDVÕQGD |Oo�OG���

9HULOHU 6366 ELOJLVD\DU SURJUDPÕQD oDOÕúPD
JUXEXQGDNL SUHRSHUDWLI YH SRVWRSHUDWLI |Oo�P
GH÷HUOHUL JLULOHUHN SDLUHG�W WHVWL LOH LVWDWLVWLNVHO
DQDOL] \DSÕOGÕ� 7�P YHULOHU RUWDODPD ± VWDQGDUW
GHYLDV\RQ RODUDN LIDGH HGLOGL� 3<����¶LQ DOWÕQ�
GDNL GH÷HUOHU LVWDWLVWLNVHO RODUDN DQODPOÕ NDEXO
HGLOGL�

%8/*8/$5

2OJXODUGD SUHRSHUDWLI UHQNOL 'RSSOHU J|U�QW��
OHPH LOH HOGH HGLOHQ PLWUDO NDSDN DODQÕ �������
FPð �RUWDODPD ���±��� FPð� DUDVÕQGD GH÷Lú�
PHNWH\GL� 7UDQVYDOY�OHU JUDGL\HQW �����
PP+J DUDVÕQGD ROXS RUWDODPD ����±��� PP+J
LGL �7DEOR ��� .RPLVV�URWRPL LúOHPLQGHQ KHPHQ
VRQUD WUDQV|]RIDML\DO HNRNDUGL\RJUDIL LOH PLWUDO
NDSD÷ÕQ GXUXPX GH÷HUOHQGLULOGL� øQWUDRSHUDWLI
7(( LOH PLWUDO RULILV DODQÕ ������� FPð DUDVÕQGD
ROXS RUWDODPD ���±��� FPð |Oo�OG� �3<������
øQWUDRSHUDWLI 7(( LOH .0. VRQUDVÕ KLoELU ROJX�
PX]GD PLWUDO NDSDNWD |QHPOL ELU UHJ�UMLWDV\RQ
VDSWDPDGÕN� 3RVWRSHUDWLI WUDQVWRUDVLN HNRNDUGL�
\RJUDIL EXOJXODUÕ LQWUDRSHUDWLI 7(( LOH HOGH
HGLOHQ EXOJXODUÕ WH\LW HWPHNWH LGL� 3RVWRSHUDWLI
WUDQVWRUDVLN HNRNDUGL\RJUDIL LOH PLWUDO NDSDN
RULILV DODQÕ ������� FPð �RUWDODPD ���±��� FPð�
DUDVÕQGD LNHQ WUDQVYDOY�OHU JUDGL\HQW �������
PP+J �RUWDODPD ���±��� PP+J� LGL �3<�����
�7DEOR ��� 3RVWRSHUDWLI L]OHPGH W�P ROJXODU
1<+$ FODVV , LGL� 2OJXODUÕPÕ]GD PRUWDOLWH \RNWX�
7(( SUREXQXQ \HUOHúWLULOPHVL LOH LOJLOL ELU
NRPSOLNDV\RQ ROPDGÕ�

7DEOR �� 2OJXODUÕQ SUHRS�SRVWRS EXOJXODUÕ�
'H÷LúNHQ 3UHRS 3RVWRS 3 'H÷HUL

0LWUDO .DSDN $ODQÕ �FPð� ���±��� ���±��� <����
7UDQVYDOY�OHU *UDGL\HQW �PP+J� ����±��� ���±��� <����
1<+$ .ODVLILNDV\RQ ���± ��� ���±��� <����

 'H÷LúNHQOHU RUWDODPD ± VWDQGDUW GHYLDV\RQ RODUDN LIDGH HGLOGL�

1<+$� 1HZ <RUN +HDUW $VVRFLDWLRQ� 3UHRS� 3UHRSHUDWLI� 3RVWRS� 3RVWRSHUDWLI�

7$57,ù0$

*HOLúPHNWH RODQ �ONHOHUGH URPDWL]PDO NDOS
KDVWDOÕNODUÕ YH GROD\ÕVÕ LOH PLWUDO VWHQR]X HQ VÕN
J|U�OHQ NDOS NDSD÷Õ OH]\RQXGXU� $oÕN PLWUDO
NRPLVV�URWRPL PLWUDO VWHQR]OX ROJXODUGD NDSDOÕ
PLWUDO NRPLVV�URWRPL\H NÕ\DVOD GDKD L\L KHPR�
GLQDPLN G�]HOPH VD÷ODGÕ÷Õ J|VWHULOPLú YH EX
\�]GHQ JHOLúPLú �ONHOHUGH .0. KHPHQ KHPHQ
WDPDPHQ WHUNHGLOLU ROPXúWXU� %XQD NDUúÕQ
JHOLúPHNWH RODQ �ONHOHUGHQ .0. LOH EDúDUÕOÕ
VRQXoODU ELOGLULOPHNWHGLU����



.DSDOÕ PLWUDO NRPLVV�URWRPL HVQDVÕQGD WUDQV|]RIDML\DO HNRNDUGLRJUDILQLQ \HUL
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.OLQL÷LPL]GH QRQNDOVLILN PLWUDO VWHQR]OX ROJXODU�
GD EDORQ YDOY�ORSODVWL\L WHUFLK HWPHNWH\L]� (÷HU
EX JLULúLPGHQ EDúDUÕ HOGH HGHPH]VHN YH\D EX
JLULúLPH X\JXQ NULWHUOHUL ROPD\DQ ROJXODUD DoÕN
PLWUDO NRPLVV�URWRPL� JHUHNLUVH PLWUDO NDSDN
UHSODVPDQÕ \DSPDNWD\Õ]�

*HOLúPHNWH RODQ EL]LP JLEL �ONHOHUGH PDOL\HW�
OHULQ ID]OD ROPDVÕ QHGHQL\OH X\JXQ ROJXODUGD
NDSDOÕ PLWUDO NRPLVV�URWRPL LOH GL÷HU JLULúLPOHU�
GHQ KHPRGLQDPLN RODUDN N|W� ROPD\DQ VRQXo�
ODU HOGH HGLOHFH÷L J|U�ú�QGH\L]�

����
 OHUGH PLWUDO NRPLVV�URWRPL\H HQ L\L \DN�
ODúÕP \ROX KDQJLVL ROGX÷X \|Q�QGH WDUWÕúPDODU
GHYDP HWPHNWH\NHQ� J�Q�P�]GH DoÕN PLWUDO
NRPLVV�URWRPL LOH EDORQ YDOY�ORSODVWL DUDVÕQGD
\HQL ELU WDUWÕúPD NRQXVX J�QGHPH JHOPLúWLU����

0LWUDO VWHQR]XQGD .0.
QLQ HWNLQOL÷LQL J|VWHUHQ
ELUoRN oDOÕúPD YDUGÕU������� 7XUL YH DUN� .0. LOH
EDORQ PLWUDO NRPLVV�URWRPL ROJXODUÕ LOH NÕ\DVOD�
QDELOHFHN KHPRGLQDPLN VRQXoODU HOGH HWPLú�
OHUGLU�� %X oDOÕúPDGD EDORQ PLWUDO NRPLVV�URWR�
PLQLQ .0.
GHQ � NDW GDKD SDKDOÕ ELU LúOHP
ROGX÷X ELOGLULOPHNWHGLU�

%DORQ PLWUDO YDOY�ORSODVWL ELUoRN NRPSOLNDV\RQ
ULVNL WDúÕPDNWDGÕU� (PEROLN ROD\ODU� NDUGL\DN
SHUIRUDV\RQ ������� RSHUDV\RQ JHUHNWLUHQ PLW�
UDO UHJ�UMLWDV\RQ JHOLúPHVL ����� VD÷ NDOS
\HWPH]OL÷LQH VHEHS RODFDN NDGDU JHQLúOLNWH
UH]LG�HO DWUL\DO VHSWDO GHIHNW YH UHVWHQR]
����� EX ULVNOHU DUDVÕQGDGÕU���

(NRNDUGL\RJUDIL PLWUDO VWHQR]XQGDNL GH÷LúLNOLN�
OHUL GH÷HUOHQGLUPHGH NÕ\PHWOL ELU QRQLQYD]LY
WHNQLNWLU� .DSDN DODQÕ� VRO DWUL\XP YH VRO
YHQWULN�O ER\XWODUÕQÕQ VDSWDQPDVÕQGD \DUDUOÕGÕU�
7(( VRO DWUL\DO WURPE�V�Q HNDUWH HGLOPHVLQGH
|QHPOL URO R\QDU�

0LWUDO NDSDN DPHOL\DWODUÕ \DSÕODQ ROJXODUGD
LQWUDRSHUDWLI HNRNDUGL\RJUDILQLQ \DUDUOÕ ELU DUDo
ROGX÷X X]XQ ELU V�UHGHQ EHUL ELOLQPHNWHGLU���

6RQ ]DPDQODUD NDGDU LQWUDRSHUDWLI HNRNDUGL\R�
JUDILQLQ NXOODQÕPÕ VHoLOPLú NOLQLN YH DUDúWÕUPD
X\JXODPDODUÕ\OD VÕQÕUOÕ NDOPÕúWÕU� øNL ER\XWOX YH
UHQNOL 'RSSOHU J|U�QW�OHPH WHNQLNOHULQLQ JHOLú�
PHVL\OH 7((
 QLQ LQWUDRSHUDWLI NXOODQÕP DODQÕ
DUWPÕúWÕU� %X QHGHQOH NDOS FHUUDKODUÕ ELUoRN
NRPSOHNV LQWUDNDUGL\DN JLULúLPOHUH GDKD LVWHNOH
\DNODúÕU ROPXúODUGÕU�

.DSDN SDWRORMLVLQLQ YH FHUUDKL WDPLULQ GH÷HUOHQ�
GLULOPHVL LQWUDRSHUDWLI 7((¶QLQ HQ |QHPOL X\JX�
ODPD DODQODUÕQGDQ ELULVLGLU��� g]HOOLNOH PLWUDO
NDSDN WDPLUOHULQGH FHUUDKL LúOHPLQ \HWHUOLOL÷L YH
X\JXQOX÷X DPHOL\DWKDQHGH GH÷HUOHQGLULOHELO�
PHNWHGLU�

øQWUDRSHUDWLI 7(( VRQ \ÕOODUGD ELUoRN NXOODQÕP
DODQÕ EXOPXúWXU� øQWUDRSHUDWLI 7((
\L YHQWULN�O
IRQNVL\RQODUÕQÕQ GH÷HUOHQGLULOPHVLQGH� NDSDN
UHSODVPDQÕ \HWHUOLOL÷LQL VDSWDPDGD� UH]LG�HO
VKXQWODUÕ RUWD\D oÕNDUPDGD YH NDUGL\RSXOPRQHU
E\SDVVWDQ oÕNPDGDQ |QFH NDOS LoL KDYDODUÕQ
oÕNDUÕOPDVÕQÕQ WDPDP ROXS ROPDGÕ÷ÕQÕ GH÷HUOHQ�
GLUPHGH NXOODQPDNWD\Õ]� $\UÕFD FHUUDKL \R÷XQ
EDNÕPGD SHULRSHUDWLI oDOÕúPDODU� LQWUDRSHUDWLI
EXOJXODUÕPÕ]ÕQ \HQLGHQ GH÷HUOHQGLULOPHVL� NDQD�
PD VRQUDVÕ JHOLúHQ KHUKDQJL ELU NDOS WDPSR�
QDGÕ ROXS ROPDGÕ÷ÕQÕ RUWD\D NR\PDN DPDFÕ\OD
7(( \DSPDNWD\Õ]�

.0. HVQDVÕQGD LQWUDRSHUDWLI 7(( LOH 7XEE
V
GLODW|U�Q PLWUDO NDSDN RULILVLQL QH NDGDU
JHQLúOHWWL÷L� LúOHP VRQXQGD NDSDN UHJ�UMLWDV\R�
QXQXQ ROXS ROPDGÕ÷Õ NROD\FD VDSWDQDELOPHN�
WHGLU� 2OJXODUÕPÕ]GD SUHRSHUDWLI RUWDODPD NDSDN
DODQÕ ���±��� FP� LNHQ LúOHP HVQDVÕQGD 7XEE
V
GLODW|U�Q DoÕOÕPÕ\OD LQWUDRSHUDWLI 7(( LOH VDSWD�
GÕ÷ÕPÕ] DODQ ���±��� FP� LGL� øúOHP LVWDWLVWLNVHO
DQODPGD EDúDUÕOÕ LGL� 3RVWRSHUDWLI G|QHPGH
WUDQVWRUDVLN HNRNDUGLRJUDIL LOH HOGH HWWL÷LPL]
VRQXoODU LQWUDRSHUDWLI 7(( VRQXoODUÕ\OD X\XPOX
LGL� øQWUDRSHUDWLI 7(( LOH .0.
GHQ KDVWDQÕQ
\DUDUODQÕS \DUDUODQPDGÕ÷ÕQÕ KHPHQ VDSWD\DELO�
PHNWH\L]� .DSD÷ÕQ \HWHUOL DoÕOÕS DoÕOPDGÕ÷Õ YH
\HWPH]OLN ROXS ROPDGÕ÷ÕQÕ UDKDWOÕNOD J|UHELO�
PHNWH\L]� %L]LP W�P ROJXODUÕPÕ]GD \HWHUOL PLWUDO
NDSDN DODQÕ HOGH HWWLN� +LoELU ROJXGD |QHPOL
\HWHUVL]OLN EXOJXVX VDSWDQPDGÕ�

øQWUDRSHUDWLI 7(( JHOLúLPL\OH .0. DUWÕN J|]�
NDSDOÕ ELU LúOHP ROPDGÕ÷ÕQD LQDQPDNWD\Õ]�
øQWUDRSHUDWLI 7(( LOH KDVWDQÕQ LúOHPGHQ \DUDUOD�
QÕS \DUDUODQPDGÕ÷Õ H÷HU \DUDUODQPDPÕúVD KDV�
WDQÕQ GXUXPX KDNNÕQGD QH W�U ELU SODQ
\DSDFD÷ÕPÕ]Õ EL]H J|VWHUHELOPHNWHGLU�

6RQXo RODUDN� EX oDOÕúPD\OD NDSDOÕ PLWUDO
NRPLVVXURWRPL JLULúLPL HVQDVÕQGD LQWUDRSHUDWLI
7(( LOH SDUPDN XFXQXQ WDNGLO GX\XPX LOH
REMHNWLI VRQXFXQ ELUELULQH P�NHPPHO ELU SR]LWLI
GH÷HU ND]DQGÕUDFD÷Õ J|U�ú�QGH\L]� 8\JXQ



<DYX] YH DUN 

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

ROJXODUGD� WUDQV|]RIDML\DO HNRNDUGL\RJUDIL \DU�
GÕPÕ\OD NDSDOÕ PLWUDO NRPLVV�URWRPL RSHUDV\R�
QXQXQ J�YHQOL� \DUDUOÕ YH REMHNWLI ELU LúOHP
ROGX÷XQD LQDQPDNWD\Õ]�

.$<1$./$5
�� +DUNHQ '(� (OOLV /%� :DUH 3)� 1RUPDQ /5� 7KH

VXUJLFDO WUHDWPHQW RI PLWUDO VWHQRVLV� , YDOYXORSODVW\�
1 (QJO - 0HG ����� ����������

�� /RJDQ $� 7XUQHU 5� 6XUJLFDO WUHDWPHQW RI PLWUDO
VWHQRVLV ZLWK SDUWLFXODU UHIHUHQFH WR WKH
WUDQVYHQWULFXODU DSSURDFK ZLWK D PHFKDQLFDO GLODWRU�
/DQFHW ��������������

�� -RKQ 6� %DVKL 99� 0XUDOLGKDUDQ 6� HW DO� &ORVHG
PLWUDOYDOYRWRP\� HDUO\ DQG ORQJ WHUP IROORZ�XS RI
���� FRQVHFXWLYH SDWLHQWV� &LUFXODWLRQ ����� �������
��

�� (UHQ (� ùDPLOJLO $� g]OHU $� 8OXIHU 7� 7XOSDU 6� &ORVHG
PLWUDO FRPPLVVXURWRP\ LQ øVWDQEXO� 7XUNH\� 5HVXOWV
LQ ���� FDVHV� 7H[DV +HDUW ,QV - ��������������

�� 6SHQFHU )&� 5HVXOWV LQ FORVHG PLWUDO YDOYRWRP\� $QQ
7KRUDF 6XUJ ����� ���������

�� 6WRGGDUG 0)� 3ULQFH &5� 7XPDQ :/� :DJQHU 6*�
$QJOH RI LQFLGHQFH GRHV QRW DIIHFW DFFXUDF\ RI PLWUDO
VWHQRVLV DUHD FDOFXWDWLRQ E\ SUHVVXUH KDOI�WLPH�
DSSOLFDWLRQ WR 'RSSOHU WUDQVHVRSKDJHDO
HFKRFDUGLRJUDSK\� $P +HDUW - �����������������

�� &RKHQ -0� *ORZHU ''� +DUULVRQ -.� HW DO� &RPSDULVRQ
RI EDOORRQ YDOYXORSODVW\ ZLWK RSHUDWLYH WUHDWPHQW IRU
PLWUDO VWHQRVLV� $QQ 7KRUDF 6XUJ ����� �����������

�� +HUUHUD -0� 9HJD -/� %HUQDO -0� 5DEDVD -0� 5HYXHOWD
-0� 2SHQ PLWUDO FRPPLVVXURWRP\� )RXUWHHQ�WR
HJKWHHQ �\HDU IROORZ�XS FOLQLFDO VWXG\� $QQ 7KRUDF
6XUJ ����� ���������

�� 7XUL =*� 5H\HV 93� 5DMX 5� HW DO� 3HUFXWDQHRXV
EDOORRQ YHUVXV VXUJLFDO FORVHG FRPPLVVXURWRP\ IRU
PLWUDO VWHQRVLV� $ SURVSHFWLYH UDQGRPL]HG WULDO�
&LUFXODWLRQ ����� �����������

��� (OOLV /%� 6LQJK -%� 0RUDOHV ''� +DUNHQ '(� )LIWHHQ WR
WZHQW\ \HDU VWXG\ RI RQH WKRXVDQG SDWLHQWV
XQGHUJRLQJ FORVHG PLWUDO YDOYXORSODVW\� &LUFXODWLRQ
����� ����������

��� *UDQWKDP 51� 'DJJHW :0� &RVLQL $%� HW DO�
7UDQVYHQWULFXODU PLWUDO YDOYRWRP\� $QDO\VLV RI IDFWRUV
LQIOXHQFLQJ RSHUDWLYH DQG ODWH UHVXOWV� &LUFXODWLRQ
����� ���VXSSO ����������

��� )DUKDW 0%� %RXVVDGLD +� *DQGMEDNKFK� HW DO� &ORVHG
YHUVXV RSHQ PLWUDO FRPPLVVXURWRP\ LQ SXUH PLWUDO�
QRQFDOFLILF PLWUDO VWHQRVLV� +HPRG\QDPLF VWXGLHV
EHIRUH DQG DIWHU RSHUDWLRQ� - 7KRUDF &DUGLRYDVF 6XUJ
����� ����������

��� %UDXQZDOG (� 9DOYXODU KHDUW GLVHDVH� ,Q� %UDXQZDOG
(� HG� $ 7H[ERRN RI &DUGLRYDVFXODU 0HGLFLQH� �WK HG�
3KLODGHOSKLD� :% 6DXQGHUV ����� ��������

��� -RKQVRQ 0/� +ROPHV -+� 6SDQJOHU 5'� 3DWRQ %5�
8VHIXOQHVV RI HFKRFDUGLRJUDSK\ LQ SDWLHQWV
XQGHUJRLQJ PLWUDO YDOYH VXUJHU\� - 7KRUDF &DUGLRYDVF
6XUJ ����� ����������

��� 6KHLNK .+� 'H %UXLMQ 13� 5DQNLQ -6� HW DO� 7KH XWLOLW\
RI WUDQVHVRSKDJHDO HFKRFDUGLRJUDSK\ DQG GRSSOHU
FRORU IORZ LPDJLQJ LQ SDWLHQWV XQGHUJRLQJ FDUGLDF
YDOYH VXUJHU\� - $P &ROO &DUGLRO ����� ����������


