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0DVW K�FUHOHUL� ED]LN PHWDNURPDWLN ER\DODUOD
PHWDNURPDWLN ER\DQDQ VLWRSOD]PLN JUDQ�OOHUL
LOH WDQÕQÕU� /DEURVLW GH GHQLOHQ EX K�FUHOHU� \D÷
K�FUHOHULQGHQ VRQUD ED÷ GRNXVXQXQ HQ LUL
K�FUHOHULGLU�

0DVW K�FUHOHULQLQ RUJDQ YH GRNXODUGDNL GD÷ÕOÕPÕ
IDUNOÕ W�UOHU DUDVÕQGD GH÷LúLNOLNOHU J|VWHUPHNOH
ELUOLNWH JHQHOOLNOH W�P RUJDQODUÕQ ED÷ GRNXODUÕQ�
GD \D\JÕQ RODUDN EXOXQPDNWDGÕUODU� 'DKD oRN
NDQ GDPDUODUÕ YH VLQLUOHULQ \DNÕQÕQGD� GHUL�
VROXQXP YH JDVWURLQWHVWLQDO VLVWHP JLEL oHYUH�
VHO DQWLMHQOHUH VÕNoD PDUX] NDOÕQDQ HSLWHO\DO
\�]H\OHULQ DOWÕQGD GDKD \R÷XQ RODUDN EXOX�
QXUODU����

0DVW K�FUHOHULQLQ E�\�NO�N YH úHNLOOHUL GRNXGDQ
GRNX\D GH÷LúLU� *HYúHN ED÷ GRNXGD \XYDUODN�
GDPDUODUÕQ oHYUHVLQGH LVH RYDO�X]XQFD úHNLOOL

J|U�O�UOHU���� 2UWDODPD E�\�NO�NOHUL ���� PLN�
URPHWUHGLU��

%DúOÕFD DQDILODNWLN YH LQIODPDWXDU UHDNVL\RQ�
ODUGD URO DOGÕ÷Õ ELOLQHQ PDVW K�FUHOHULQLQ VRQ
\ÕOODUGD RULMLQL� GHJUDQ�ODV\RQ PHNDQL]PDVÕ YH
LoHUGL÷L HQ]LPOHU KDNNÕQGD \HQL ELOJLOHU HGLQLO�
PLú� YH GH÷LúLN J|U�úOHU RUWD\D DWÕOPÕúWÕU� 0DVW
K�FUHOHULQLQ IL]\RORMLN YH SDWRORMLN GXUXPODUGD
KHQ�] WDP RODUDN ELOLQPH\HQ SHN oRN IRQNVL�
\RQODUD GD VDKLS RODELOHFH÷L G�ú�Q�OPHNWHGLU��

2UDO \ROGDQ \DGD SDUDQWHUDO RODUDN HWDQRO
YHULOHQ GHQH\ KD\YDQODUÕQGD PLGHGHNL PDVW
K�FUH SRS�ODV\RQXQ YH ED÷ODQWÕOÕ RODUDN KLVWD�
PLQ NRQVDQWUDV\RQXQXQ |QHPOL GHUHFHGH D]DO�
GÕ÷Õ RUWD\D NRQXOPXúWXU���� (WDQRO� PHPEUDQ
OLSLWOHULQL o|]PHN \ROX LOH PHPEUDQODUÕQ \DSÕVÕQÕ
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$PDo� %X oDOÕúPD DONRO�Q� LQFH ED÷ÕUVDN PDVW K�FUH SRS�ODV\RQX �]HULQH HWNLVLQLQ ÕúÕN
PLNURVNREX G�]H\LQGH DUDúWÕUÕOPDVÕ LoLQ SODQODQGÕ�
<|QWHP� 'HQH\ JUXEX ���� DONRO LoHUHQ PRGLIL\H VÕYÕ GL\HW �06'�� NRQWURO JUXEX LVH
DONROV�] 06' LOH \DNODúÕN DOWÕ D\ EHVOHQGLOHU� 'HQH\ VRQXQGD DOÕQDQ LOHXPODU ��� IRUPRO LOH
WHVSLW HGLOLS� ����¶OLN 7ROXLGLQ EOXH YH +HPDWRNVLOHQ (R]LQ LOH ER\DQGÕ� .HVLWOHUGHNL PDVW
K�FUHOHUL ;�� NXOODQÕODUDN VD\ÕOGÕ�
%XOJXODU� $ONROLN VÕoDQODUGD PDVW K�FUH GHJUDQ�ODV\RQX YH NULSWOHUGHNL PLWR] VD\ÕVÕQGD DUWÕú
WHVSLW HGLOGL�
6RQXo� $ONROLN VÕoDQODUGDNL PDVW K�FUH SRS�ODV\RQXQXQ� VÕYÕ� GL\HW NRQWUROOHUOH NDUúÕODúWÕUÕOGÕ�
÷ÕQGD |QHPOL GHUHFHGH D]DOPÕú ROGX÷X EXOXQGX�
$QDKWDU NHOLPHOHU� $ONRO� PDVW K�FUHVL� LOHXP� VÕoDQ�

7KH (IIHFW 2I &KURQLF $OFRKRO &RQVXPSWLRQ 2Q 7KH øOHXP 0DVW &HOO 3RSXODWLRQ RI
5DWV

$LP� 7KH SUHVHQW VWXG\ ZDV SODQQHG WR LQYHVWLJDWH WKH HIIHFW RI DOFRKRO RQ WKH LOHXP PDVW
FHOO SRSXODWLRQ RI UDWV DW WKH OLJKW PLFURVFRSLF OHYHO�
0HWKRGV� 7KH H[SHULPHQWDO JURXS ZDV IHG ZLWK D PRGLILHG OLTXLG GLHW �0/'� :LWK
FRQWDLQLQJ ��� �RI HWKDQRO GXULQJ VL[ PRQWKV� &RQWURO UDWV ZHUH IHG E\ LVRFDORULF 0/'
ZLWKRXW HWKDQRO�
$W WKH HQG RI H[SHULPHQWDO IHHGLQJ SHULRG VDPSOHV ZHUH IL[HG LQ ��� IRUPDOGHK\GH DQG
VWDLQHG ZLWK ���� 7ROXLGLQ EOXH DQG +DHPDWR[\OLQ (RVLQ� 0DVW FHOOV LQ DOO VHFWLRQ ZHUH
FRXQWHG XVLQJ D PDJQLIL\LQJ RI ;���
5HVXOWV� ,Q DOFRKROLF UDWV PDVW FHOOV GHJUDQXODWLRQ DQG WKH QXPEHU RI WKH PLWRVHV LQ WKH
FU\SWV ZHUH WR EH IRXQG LQFUHDVHG�
&RQFOXVLRQ� 7KLV VWXG\ UHYHDOHG WKDW LOHXP PDVW FHOO SRSXODWLRQ ZDV VLJQLILFDQWO\ UHGXFHG
LQ DOFRKRO IHHGLQJ JURXS ZKHQ FRPSDUHG ZLWK OLTXLG GLHW JURXS�
.H\ ZRUGV� $OFRKRO� PDVW FHOO� LOHXP� UDW� 
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ER]DUDN YH UHVHSW|U GH÷LúLNOLNOHUL ROXúWXUDUDN
GHJUDQ�ODV\RQD \RO DoDU����

%X oDOÕúPD� :LVWDU DOELQR VÕoDQODUGD HWDQRO�Q
LQFH ED÷ÕUVDN PDVW K�FUH SRS�ODV\RQXQD RODQ
RODVÕ HWNLOHULQL DUDúWÕUPDN LoLQ SODQODQGÕ�

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

'HQH\ G�]HQH÷L YH DUDúWÕUPD PDWHU\DOL LoLQ KHU
ELUL ������� JU D÷ÕUOÕ÷ÕQGD� �� :LVWDU FLQVL
$OELQR VÕoDQ NXOODQÕOGÕ� %XQODU LoLQGHQ VHoLOHQ
UDVWJHOH �� VÕoDQ GHQH\ JUXEXQX ROXúWXUXUNHQ�
�� VÕoDQWD NRQWURO JUXEX RODUDN EHOLUOHQGL�
'HQHNOHU ��°& RGD VÕFDNOÕ÷ÕQGD YH ��±�� QHP
D\DUODQPÕú RGDGD ELUELUOHULQL J|UHFHN úHNLOGH
D\UÕ NDIHVOHUH \HUOHúWLULOGL� +D\YDQODU ELU KDIWD
V�UH\OH VWDQGDUW VÕoDQ \HPL\OH� GHQH\ V�UHVLQ�
FH GH |]HO KD]ÕUODQPÕú 06' LOH EHVOHQGLOHU�� %X
GL\HWLQ LoHUL÷L� ���POW D] \D÷OÕ LQHN V�W�� �� JU
V�NUR] YH ���� øh $ YLWDPLQLQGHQ ROXúPDN�
WD\GÕ� $ONRO JUXEXQGDNL GHQHNOHULQ GL\HWLQH�
0/'¶\H HN RODUDN DONRO ������ 7HNHO� HNOHQ�
GL� 'HQH\ YH NRQWURO JUXEXQGDNL ��¶úHU VÕoDQWD
NHQGL DUDODUÕQGD �oHUOL RODUDN �� �� � D\OÕN
DONROO� YH DONROV�] 0/' LOH EHVOHPH SHUL\RWOD�
UÕQD DOÕQGÕ�

$ONRO JUXEXQGDNL GHQHNOHULQ GL\HWLQH LON � J�Q
����� VRQUDNL � J�Q ���� DONRO LODYH HGLOGL�
'DKD VRQUD DONRO RUDQÕ ����¶GH VDELWOHQHUHN
GHQH\ VRQXQD NDGDU EX NRQVDQWUDV\RQGD EHV�
OHQPH\H GHYDP HGLOGL� .DORUL PLNWDUÕQÕ VDELW
WXWPDN LoLQ DONRO NRQVDQWUDV\RQX DUWWÕUÕOGÕ÷Õ ]D�
PDQ� VXNUR] RUDQÕ G�ú�U�OG�� +D\YDQODUD GL\HW
|]HO KD]ÕUODQPÕú NDSDNOÕ ELO\HOL ELU D÷Õ]OÕN LoHUHQ
FDP úLúHOHUGH YHULOGL� %|\OHFH KD\YDQODUÕQ
J�QO�N W�NHWLPOHUL NRQWURO HGLOGL�

'HQH\ V�UHVL VRQXQGD KD\YDQODU VHUYLNDO GLV�
ORNDV\RQOD |OG�U�O�S� LOHXPODUÕQGDQ ���;� FP�

OLN |UQHNOHU DOÕQGÕ� %X |UQHNOHU ���¶OXN IRUPRO
VROXV\RQXQGD WHVSLW HGLOGL� <ÕNDPD� GHKLG�
UDV\RQ YH SDUODWPD LúOHPOHULQGHQ VRQUD SDUDILQ
EORNODUD J|P�OG�� ���µµOXN NHVLWOHU DOÕQGÕ� %X
NHVLWOHU JHQHO KLVWRORMLN \DSÕ\Õ J|]OHPOHPHN
DPDFÕ LOH +HPDWRNVLOHQ (R]LQ ER\DPD \|QWHPL
YH PDVW K�FUHOHULQL J|]OHPOHPHN DPDFÕ LOH
����¶OLN 7ROXLGLQ EOXH \|QWHPL LOH ER\DQGÕ
����� 2O\PSXV %+�,, ÕúÕN PLNURVNREXQGD� ;��
E�\�WPH NXOODQÕODUDN 7ROXLGLQ EOXH LOH ER\DQDQ
NHVLWOHULQ W�P�QGH PDVW K�FUHOHUL VD\ÕOGÕ YH
QRQSDUDPHWULN WHVWOHUGHQ 0DQQ�:KLWQH\ 8 WHV�
WLQH J|UH GH÷HUOHQGLULOGL���

%8/*8/$5

.RQWURO YH DONRO JUXEXQGDNL VÕoDQODUÕQ LOHXP
NHVLWOHULQGH PDVW K�FUHOHUL DoÕN PDYL ]HPLQGH
PHWDNURPDWLN |]HOOL÷LQGHQ GROD\Õ NR\X PDYL�
PRU UHQNOL ER\DQDQ JUDQ�OOHUL LOH GL÷HU K�FUH�
OHUGHQ NROD\OÕNOD D\ÕUW HGLOGL�

+�FUHOHU KHU LNL JXUXSWD GD JHQHOOLNOH \XYDUODN
YH KDILIoH RYDO úHNLOGH ROXS� GDPDUODUD \DNÕQ
\HUOHUGH ���¶O� JUXSODU WDU]ÕQGD \HUOHúLP J|V�
WHUGL �5HVLP ���

5HVLP �� .RQWURO JUXEXQGDNL UDWODUÕQ LOHXPODUÕQGD GDPDU HWUDIÕQGD
PDVW K�FUHOHUL �RNODU�� G� GDPDU� 7ROXLGLQ %OXH ;���

.RQWURO JUXEXQGD Q�NOHXVXQ VÕQÕUODUÕ� oR÷XQ�
OXNOD JUDQ�OOHU WDUDIÕQGDQ |UW�OG�÷� LoLQ VHoLOH�
PHGL �5HVLP ��� $QFDN DONROLN JUXSWD GHJUD�
Q�OH RODQ PDVW K�FUHOHULQGH Q�NOHXVXQ JHQHO�
OLNOH PHUNH]L� ED]HQ HNVHQWULN RODUDN \HUOHúWL÷L
J|]OHQGL �5HVLP ���

5HVLP �� .RQWURO JUXEXQGD VLWRSOD]PDVÕ JUDQ�OOHUOH GROX PDVW
K�FUHOHUL �RNODU�� 7ROXLGLQ EOXH ;����
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5HVLP �� $ONROLN UDWODUÕQ LOHXPODUÕQGD GHJUDQ�OH� oHNLUGH÷L
HN]DQWULN J|U�QHQ PDVW K�FUHVL �P�� o� oHNLUGHN� 7ROXLGLQ EOXH
;����

$ONROLN JXUXSWDNL VÕoDQODUGD� PDVW K�FUHOHUL
PXNR]DGD VH\UHN� UD÷PHQ VXEPXNR]DGD GDKD
\R÷XQ RODUDN L]OHQPHNWH\GL� .RQWURO JUXEXQGD
LVH PDVW K�FUHOHUL KHP PXNR]DGD KHPGH
VXEPXNR]DGD DONROLN JXUXED J|UH GDKD VÕN
RODUDN L]OHQGL�

� YH � D\OÕN DONROLN VÕoDQODUGD� NRQWURO JUXEX LOH
NDUúÕODúWÕUÕOGÕNODUÕQGD PLWR] DNWLYLWHVLQGH |QHPOL
ELU GH÷LúLNOLN J|]OHQPH]NHQ� � D\OÕN DONROLN VÕ�
oDQODUÕQ EH] HSLWHO K�FUHOHULQGH PLWR] ILJ�UOHUL�
QH GDKD oRN UDVWODQGÕ �5HVLP ���

5HVLP �� $ONROLN UDWODUÕQ LOHXPODUÕQGD VÕN L]OHQHQ PLWR] ILJ�UOHUL
�RNODU�� +HPDWRNVLOHQ (R]LQ ;���

$ONROLN VÕoDQODUÕQ LOHXPODUÕQGDNL PDVW K�FUH
SRSXODV\RQXQXQ� VÕYÕ GL\HW NRQWUROOHUOH NDUúÕ�
ODúWÕUÕOGÕ÷ÕQGD 0DQQ�:KLWQH\ 8 WHVWLQH J|UH DO�
NROH PDUX] NDOPD V�UHVL X]DGÕNoD D]DOGÕ÷Õ WHV�
SLW HGLOGL �7DEOR ���

7DEOR �� øQFH EDUVDNWD GHQH\ YH NRQWURO JUXSOD�
UÕQGDNL PDVW K�FUH GD÷ÕOÕPÕ�

*UXSODU 0DVW K�FUH VD\ÕVÕ

� D\OÕN
'HQH\ ���� ± ���
.RQWURO ����± ���

� D\OÕN
'HQH\ ��� ± ���
.RQWURO ���� ± ���

� D\OÕN
'HQH\ ��� ± ���
.RQWURO �� ± ���

0DQQ�:KLWQH\ 8 WHVWL� S � ����

7$57,ù0$

0DVW K�FUHOHULQLQ UXWLQ KLVWRORMLN NHVLWOHUGH J|V�
WHULOPHVL� JUDQ�OOHULQ VXGD NROD\ HULPHVL QHGHQL
LOH ]RUGXU� %X QHGHQOH |]HO ILNVDV\RQ � J|PPH
YH ER\DPD \|QWHPOHUL X\JXODQPDOÕGÕU� 8\JXQ
\|QWHPOHUOH KD]ÕUODQPÕú EORNODUGDQ HOGH HGLOHQ
NHVLWOHU� 7ROXLGLQ PDYLVL JLEL ED]LN ER\DODUOD ER�
\DQGÕ÷ÕQGD� ER\D JUDQ�OOHU WDUDIÕQGDQ WXWXODUDN
UHQJL NÕUPÕ]Õ�PRU PHQHNúH\H G|Q�úW�U�O�U�
'RNXQXQ ER\DQÕQ UHQJLQGHQ IDUNOÕ ELU UHQJH
ER\DQPDVÕQD PHWHNURPD]L GHQLU��� %L] GH PDVW
K�FUHOHULQL 7ROXLGLQ PDYLVL PHWRGX LOH �� GDNL�
ND V�UH\OH ER\D\DUDN J|]OHPOHGLN�

$NXW YH NURQLN DONRO W�NHWLPLQLQ PLGHGHNL HWNL�
OHUL GH÷LúLN GHQH\ KD\YDQODUÕQGD LQFHOHQPLú�
WLU������� �� J�Q V�UH\OH ��� �POW LQWUDJDVWULN
RODUDN YHULOHQ HWDQRO�Q� VÕoDQODUÕQ JDVWULN PX�
NR]DVÕQGDNL PDVW K�FUHVL SRS�ODV\RQXQGD
|QHPOL GHUHFHGH D]DOPD\D QHGHQ ROGX÷X J|V�
WHULOPLúWLU�� %L] GH oDOÕúPDPÕ]GD� NRQWURO
JUXSODUÕ\OD NDUúÕODúWÕUÕOGÕ÷ÕQGD DONROLN VÕoDQODUGD
PDVW K�FUH VD\ÕVÕQÕQ |QHPOL GHUHFHGH D]DOGÕ÷Õ�
QÕ J|]OHPOHGLN� (WDQRO�Q PDVW K�FUH GHJUDQ��
ODV\RQXQX GLUHNW RODUDN K�FUH PHPEUDQ |]HO�
OLNOHULQL YH PHPEUDQ UHVHSW|UOHULQL HWNLOH\HUHN
\DSWÕ÷Õ UDSRU HGLOPLúWLU�� 0XNR]DO PDVW K�FUHOH�
ULQLQ ���¶Q�Q LQWUDOXPLQDO HWDQROGHQ �� VQ VRQ�
UD� ò¶VLQLQGH� �� VQ VRQXQGD GHJUDQ�OH ROGX�
÷X J|VWHULOPLúWLU��� .DODL YH DUN� PDVW K�FUHOH�
ULQGHQ VDOÕQDQ YD]RDNWLI PDGGHOHULQ DONRO�Q QH�
GHQ ROGX÷X JDVWULN PXNR]DO KDVDUGDQ GD VR�
UXPOX ROGX÷XQX UDSRU HWPLúWLU���

dDOÕúPDPÕ]GD� DONROLN VÕoDQODUGD EH] HSLWHO K�F�
UHOHULQGH PLWR] ILJ�UOHULQLQ DUWWÕ÷ÕQÕ� J|]OHP�
OHGLN� (QULTXH��� � KDIWD �� DONRO YHUGL÷L VÕoDQ�
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ODUÕQ LOHXPODUÕQGDNL PLWR] DNWLYLWHVLQL GH÷HUOHQ�
GLUPLú YH KHU NULSWDGDNL PLWR] VD\ÕVÕQÕQ DONROLN�
OHUGH� NRQWUROOHUH J|UH |QHPOL GHUH�FHGH DUW�
WÕ÷ÕQÕ J|VWHUPLúWLU� .URQLN DONRO DOÕPÕQÕQ NULSW�
OHUGHNL PLWR] VD\ÕVÕQÕ YH K�FUHVHO SRS�ODV\RQX
DUWWÕUGÕ÷Õ UDSRU HGLOPLúWLU�
6RQXo RODUDN� DONRO�Q PDVW K�FUHOHULQGH GHJ�
UDQ�ODV\RQD VHEHE ROGX÷X� RUWD\D oÕNDQ YD]R�
DNWLI SHSWLGOHULQ PXNR]DGD KDVDUD \RO DoWÕ÷Õ
G�ú�Q�OG�� %H] HSLWHOLQGH PLWR] DNWLYLWHVLQLQ
DUWPDVÕ KDVDUD NDUúÕ JHOLúHQ ELU VDYXQPD
PHNDQL]PDVÕ RODUDN G�ú�Q�OHELOLU�

.$<1$./$5
�� (USHN 6� YH 2WOX $� 7DYúDQ D÷Õ] PXNR]DVÕQGD PDVW K�FUHOHULQLQ GD÷ÕOÕPÕ�

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL� ����� �� �������
�� 5D÷EHWOL 0d� g]\D]ÕFÕ $� %LOJLo 6� .DSODQ 6� dLIWoL 1� 0DVW K�FUHOHULQLQ ÕúÕN

PLNURVNREX G�]H\LQGH LQFHOHQPHVL� 2QGRNX] 0D\ÕV hQLYHUVLWHVL 7ÕS
)DN�OWHVL 'HUJLVL ����� �� �������

�� 6R\OX 5� .DONDQ 66� 'XPDQ 6� $UVODQ $� 0DVW K�FUHOHUL� 2SWLPDO 7ÕS
'HUJLVL� ����� �� ������

�� %RURV 0� 2UGRJK %� .RV]DNL -� 7KH UROH RI PDVW FHOO GHJUDQXODWLRQ LQ
LVFKDHPLD�UHSHUIXVLRQ LQGXFHG PXFRVDO LQMXU\ LQ WKH VPDOO LQWHVWLQH� $QQ
$FDG 0HG 6LQJDSRUH� ����� ��� ������

�� 'LHO )� %RUFN +� +RVHQIHOG 6� (IIHFW RI VRPDWRVWDWLQ RQ HWKDQRO�LQGXFHG
JDVWULF HURVLRQ LQ WKH UDW� UROH RI PDVW FHOO� $JHQW DQG $FWLRQV ����� ���
������

�� 6DWKLDPRRUWK\ 66� 6DWKLDPRRUWK\ $� (IIHFW RI DOFRKRO�IHHGLQJ RQ JDVWULF
PXFRVDO PDVW FHOO SRSXODWLRQ DQG JDVWULF WLVVXH KLVWDPLQH FRQFHQWUDWLRQ
LQ DOELQR UDWV� ,QG - 3K\VLRO 3KDUPDF ����� ��� ������

�� 'DZLRGRZLF] ($� 7KH HIIHFW RI HWKDQRO RQ PHPEUDQHV� +HSDWRORJ\
����� �� ������

�� *RQ]DOHV 5$� &UHZV )7� &RUUHODWÕRQ RI HWKDQRO¶V PHPEUDQH DFWLRQ DQG
LQKLELWLRQ RI UHFHSWRU�VWLPXODWHG KLVWDPLQH UHOHDVH IURP UDW PDVW FHOOV�
7KH -RXUQDO RI 3KDUPDFRORJ\ DQG ([SHULPHQWDO 7KHURSHXWLFV ����� ����
������

�� 8]ED\ 7,� .D\DDOS 26� $ PRGLILHG OLTXLG GLHW RI FKURQLF HWKDQRO
DGPLQLVWUDWLRQ� 9DOLGDWLRQ E\ HWKDQRO ZLWKGUDZDO V\QGURPH LQ UDWV�
3KDUPDFDORJLFDO 5HVHDUF ����� ��� ������

��� .LHUQDQ - $� +LVWRORJLFDO	+LVWRFKHPLFDO 0HWKRGV� 7KHRU\	 3UDFWLFH� )LUVW
(GLWLRQ� 3HUJDPRQ� ����� ����

��� 6�PE�OO�R÷OX .� 6�PE�OO�R÷OX 9� %L\RLVWDWLVWLN� $QNDUD ����� ������
��� :KHDWKHU 35� %XUNLWW +J� 'DQLHOV 9*� :KHDWKHU )XQFWLRQDO +LVWRORJ\� �WK

HG� &KXUFKLO� /LYLQJVWRQH (GLQEXUJ� ����� ���
��� 'LQGD3.� +ROLW]QHU &$� 0RUULV 3*� %HFN 7,� (WKDQRO�LQGXFHG MHMXQDO

PLFURYDVFXODU DQG PRUSKRORJLFDO LQMXU\ LQ UHODWLRQ WR KLVWDPLQH UHOHDVH LQ
UDEELWV� *DVWURHQWHURORJ\ ����� ���� ������
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