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5XEHOOD� oRFXNOXN oD÷ÕQGD JHQHOOLNOH KDILI� NÕVD
V�UHOL� VHOLP VH\UHGHUNHQ KDPLOH NDGÕQODUGDNL
DNWLI LQIHNVL\RQODUÕQ IHW�V� HWNLOH\HELOPHVL
QHGHQL\OH |QHP WDúÕPDNWDGÕU� +DPLOHOLN
VÕUDVÕQGD DNWLI UXEHOOD LQIHNVL\RQXQXQ IHWXVD
EXODúPDVÕ\OD LQWUDXWHULQ JHOLúPH JHULOL÷L�
SUHPDW�UH GR÷XP YH DERUWXV RUWD\D oÕNDELOGL÷L
JLEL \HQL GR÷DQODUGD NDUGL\DN� RIWDOPRORMLN�
Q|URORMLN� KHSDWLN� KHPDWRORMLN YH GHUPDWRORMLN
DQRPDOLOHUOH VH\UHGHQ NRQMHQLWDO UXEHOOD
VHQGURPXQD GD QHGHQ ROPDNWDGÕU����

hONHPL]GH �� \Dú �]HULQGH UXEHOOD VHURSR]LWLI�
OL÷LQLQ ������ RUDQODUÕQGD ROGX÷X G�ú�Q�O�UVH
NRQMHQLWDO LQIHNVL\RQODU DoÕVÕQGDQ QH NDGDU
|QHPOL ROGX÷X DQODúÕOÕU���� UXEHOOD DúÕVÕQÕQ UXWLQ

RODUDN NXOODQÕOPDVÕ LQIHNVL\RQ YH NRPSOLNDV\RQ
ROXúXPXQX E�\�N |Oo�GH D]DOWPDNWDGÕU� %X
QHGHQOH UXEHOOD\D NDUúÕ ED÷ÕúÕNOÕ÷Õ ROPD\DQ
ELUH\OHULQ� |]HOOLNOH GR÷XUJDQOÕN oD÷ÕQGDNL
NDGÕQODUÕQ EHOLUOHQPHVLQLQ E�\�N |QHPL YDUGÕU�
%X LQIHNVL\RQODUD NDUúÕ ROXúDQ DQWLNRU \DQÕWÕQÕQ
KÕ]OÕ YH VSHVLILN ROPDVÕQGDQ GROD\Õ VHURORMLN
WHVWOHU YH VÕNOÕNOD HQ]LP LPPXQRDVVD\ �(,$�
WHUFLK HGLOPHNWHGLU��

%X oDOÕúPDGD� ULVN JUXEXQX ROXúWXUDQ
GR÷XUJDQOÕN oD÷ÕQGDNL NDGÕQODUGD YH
KDPLOHOHUGHNL UXEHOOD DQWLNRUODUÕQÕQ LQVLGDQVÕQÕQ
DUDúWÕUÕOPDVÕ DPDoODQPÕúWÕU�
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$PDo� 'R÷XUJDQ \Dú JUXEX NDGÕQODUGD UXEHOOD VHURSR]LWLIOL÷LQL EHOLUOHPHN�
0DWHU\DO YH PHWRW� ���¶L KDPLOH RODQ WRSODP ���� GR÷XUJDQOÕN \DúÕQGDNL
NDGÕQODUÕQ VHUXPXQGD PLNUR (/,6$ \|QWHPL\OH UXEHOOD ,J0 YH ,J* DQWLNRUODUÕ
VDSWDQGÕ�
%XOJXODU� ���� |UQH÷LQ ��¶LQGH ������ UXEHOOD ,J0� ����¶�QGH �������
UXEHOOD ,J* YH ��¶LQGH ������ UXEHOOD ,J0�,J* SR]LWLI VDSWDQGÕ� <DúODUÕ �����
DUDVÕ RODQ KDPLOH NDGÕQODUGD UXEHOOD ,J0 SR]LWLIOL÷LQH UDVWODQÕOPD]NHQ� UXEHOOD
,J* SR]LWLIOL÷L ��� RODUDN VDSWDQGÕ�
6RQXo� 'R÷XUJDQ \Dú JUXEX NDGÕQODUÕQ ���¶L UXEHOOD LQIHNVL\RQX DoÕVÕQGDQ ULVN
DOWÕQGDGÕU�

$QDKWDU NHOLPHOHU� 5XEHOOD ,J*� UXEHOOD ,J0� VHURSUHYDODQV� KDPLOHOLN�

5XEHOOD VHURSRVLWLYLW\ DPRQJ ZRPHQ RI UHSURGXFWLYH DJH LQ 0DODW\D

2EMHFWLYH� � 7R GHWHUPLQDWHG UXEHOOD ,J* DQG ,J0 VHURSRVLWLYLW\ LQ
UHSURGXFWLYH ZRPHQ�
0DWHULDO DQG PHWKRG� 5XEHOOD ,J0 DQG ,J* DQWLERGLHV ZHUH GHWHUPLQDWHG E\
(/,6$ LQ WKH VHUD RI ���� UHSURGXFWLYH ZRPHQ� ��� SUHJQDQW�
5HVXOWV� 2I WKH ���� VDPSOHV� �� ������ ZHUH SRVLWLYH IRU UXEHOOD ,J0� ����
������� IRU UXEHOOD ,J0 DQG �� ������ IRU UXEHOOD ,J0�,J*� 5XEHOOD ,J0
VHURSRVLWLYLW\ ZDV QRW REVHUYHG LQ WKH SUHJQDQW ZRPHQ EHWZHHQ HLJKWHHQ WR
WKLUW\�ILYH \HDUV RI DJH� EXW UXEHOOD ,J* VHURSRVLWLYLW\ ZDV IDXQG LQ ��� RI WKLV
JURXS�
&RQFOXVLRQ� 7KHVH UHVXOWV GHPRVWUDWH WKDW WKH SHUFHQWDJH RI ULVN IRU UXEHOOD
LQIHFWLRQ LV ��� LQ UHSURGXFWLYH ZRPHQ�

.H\ ZRUGV� 5XEHOOD ,J*� UXEHOOD ,J0� VHURSUHYDODQFH� SUHJQDQF\�
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øQ|Q� hQLYHUVLWHVL 7XUJXW g]DO 7ÕS 0HUNH]L
.DGÕQ 'R÷XP 3ROLNOLQL÷LQH� ùXEDW ���������
G|QHPOHULQGH EDúYXUDQ ���¶VL KDPLOH RODQ
WRSODP ���� GR÷XUJDQOÕN \DúÕQGDNL NDGÕQÕQ
VHUXPXQGD PLNUR (/,6$ �2UJDQRQ� \|QWHPL\OH
DUDúWÕUÕODQ UXEHOOD\D |]J�O ,J0 YH ,J*
DQWLNRUODUÕQÕQ VRQXoODUÕ UHWURVSHNWLI RODUDN
GH÷HUOHQGLULOGL�
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dDOÕúPD\D DOÕQDQ WRSODP ���� NDQ |UQH÷LQLQ
���¶L JHEH ����¶� LVH GR÷XUJDQOÕN \DúÕQGDNL
NDGÕQODUD DLWWL� 7RSODP ���� NDQ |UQH÷LQLQ
��¶LQGH ������ UXEHOOD ,J0� ����¶�QGH �����
UXEHOOD ,J* YH ��¶LQGH ������ UXEHOOD ,J0�,J*
SR]LWLI RODUDN EXOXQGX �7DEOR ���

<DúODUÕ ����� DUDVÕ RODQ ��� KDPLOH NDGÕQGD
UXEHOOD ,J0 YH UXEHOOD ,J0�,J* SR]LWLIOL÷LQH
UDVWODQPD]NHQ� ��� NLúLGH ����� DQWL�UXEHOOD
,J* SR]LWLI EXOXQGX�

7$57,ù0$

+DPLOHOLN VÕUDVÕQGD JHOLúHQ UXEHOOD� LQWUDXWHULQ
LQIHNVL\RQODUD \RO DoDUDN \HQLGR÷DQODUGD
|QHPOL PRUELGLWH YH PRUWDOLWH QHGHQL
RODELOPHNWHGLU���� .RQMHQLWDO UXEHOODQÕQ WRSOXP�
GDNL RUDQÕ� GR÷XUJDQOÕN oD÷ÕQGDNL VHURQHJDWLIOLN
RUDQÕQD� HWNHQLQ WRSOXPGDNL VLUN�ODV\RQXQD YH
UXEHOOD DúÕVÕQÕQ NXOODQÕPÕQD J|UH GH÷LúLU�����

7�UNL\H JHQHOLQGH GR÷XUJDQOÕN \DúÕQGDNL
NDGÕQODUGD DQWL�UXEHOOD ,J* VHURSR]LWLIOL÷L ����
����� DQWL�UXEHOOD ,J0 SR]LWLIOL÷L ������ RODUDN
ELOGLULOPHNWHGLU� ��������� <DSÕODQ ELU oDOÕúPDGD ��
�� \Dú JUXEXQGD DQWL�UXEHOOD ,J* VHURSR]LWLIOL÷L
����� EXOXQXUNHQ� DQWL�UXEHOOD ,J0 VHURSR�
]LWLIOL÷L ����� RODUDN ELOGLULOPLúWLU���

'R÷XUJDQOÕN oD÷ÕQGDNL NDGÕQODUGD UXEHOOD
VHURSR]LWLIOL÷LQL DUDúWÕUDQ oHúLWOL oDOÕúPDODU
�ONHPL] GÕúÕQGD GD \DSÕOPDNWDGÕU� $YXVWUDO\D¶GD

UXEHOOD VHURSR]LWLIOL÷L ���� øWDO\D¶GD ����
$UDELVWDQ¶GD ��� RODUDN EXOXQPXúWXU������
dDOÕúPDPÕ]GD UXEHOOD ,J* VHURSR]LWLIOL÷L ����
YH ,J0 VHURSR]LWLIOL÷L ���� RODUDN EXOXQPXú�
WXU�

+DPLOHOHUGH \XUGXPX]XQ oHúLWOL E|OJHOHULQGH
\DSÕODQ oDOÕúPDODUGD DQWL�UXEHOOD ,J* SR]LWLIOL÷L
������� ,J0 VHURSR]LWLIOL÷L ������
ELOGLULOLUNHQ������ oDOÕúPDPÕ]GD DQWL�UXEHOOD ,J*
����� YH DQWL�UXEHOOD ,J0 �� RODUDN WHVSLW
HGLOGL� +DPLOHOHUGH \DSÕODQ EDúND ELU oDOÕúPDGD
DQWL�UXEHOOD ,J* YH DQWL�UXEHOOD ,J0
VHURSR]LWLIOL÷L VÕUDVÕ\OD ����� YH ���� RODUDN
J|VWHULOPLúWLU��� 'L÷HU ELU oDOÕúPDGD� DQWL�
UXEHOOD ,J* ��� RODUDN VDSWDQÕUNHQ� DQWL�
UXEHOOD ,J0 VHURSR]LWLIOL÷LQH UDVWODQPDPÕúWÕU���

hONHPL]LQ oHúLWOL E|OJHOHULQGH GR÷XUJDQOÕN
oD÷ÕQGDNL NDGÕQODUGD YH JHEHOHUGH WHVSLW
HGLOHQ UXEHOOD ,J* VHURSR]LWLIOL÷L LOH
oDOÕúPDPÕ]GD WHVSLW HGLOHQ ,J* SR]LWLIOL÷L DUD�
VÕQGD \DNÕQ EHQ]HUOLN J|U�OPHNWHGLU� %X
VRQXoODU GR÷XUJDQOÕN oD÷ÕQGDNL NDGÕQODUÕQ HQ D]
���¶LQLQ UXEHOOD LQIHNVL\RQX DoÕVÕQGDQ ULVN
DOWÕQGD ROGX÷XQX J|VWHUPHNWHGLU�

hONHPL]GH UXWLQ NÕ]DPÕNoÕN DúÕODPD SURJUDP�
ODUÕQÕQ ROPDPDVÕ LQIHNVL\RQD GX\DUOÕ NLúLOHUGH
UXEHOOD ULVNLQL DUWWÕUPDNWDGÕU� %X GXUXP�
|]HOOLNOH GR÷XUJDQOÕN oD÷ÕQGDNL NDGÕQODU LoLQ
|QHP WDúÕGÕ÷ÕQGDQ NRQMHQLWDO UXEHOOD
VHQGURPXQXQ |QOHQPHVLQGH GX\DUOÕ DQQH
DGD\ODUÕQÕQ EHOLUOHQPHVL YH DúÕODQPDQÕQ |QHPL�
QL YXUJXODPDNWDGÕU�
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�� -DZHW] (� 0HOQLFN -.� $GHOEHUJ ($� %URRNV *)� %XWHO -6�

2UQRVWRQ /1� 0HGLFDO 0LFURELRORJ\� �WK HG� 1HZ -HUVH\�
3UHQWLFH +DOO ,QWHUQDWLRQDO� ,QF� ����� ������

�� (YDQV $6� 9LUDO ,QIHFWLRQV RI +XPDQV� �UG HG� 1HZ <RUN�
3OHQXP 0HGLFDO %RRN &R� ����� �������

�� $NDQ (� *HQHO YH g]HO 9LURORML� �� EDVNÕ� ø]PLU� 6DUD\ 0HGLNDO
\D\ÕQFÕOÕN� ����� ������

�� 'DYLV %� 'XOEHFFR 5� (LVHQ +1� *LQVEHUJ +6� 0LFURELRORJ\� �WK

HG� 3KLODGHOSKLD� -% /LSSLQFRWW &R� ����� ��������
�� :LHVHQIHOG +/� 6ZHHW 5O� 3HULQDWDO LQIHFWLRQV� ,Q� 6FRWW -5�

'LVDLD 3-� +DPPRQG &%� 6SHOODF\ :,1 �HGV�� 'DQIRUWK¶V
2EVWHWULFV DQG *\QHFRORJ\� �WK HG� 3KLODGHOSKLD� -% /LSSLQFRWW
&R� ����� ������

7DEOR �� $QWL�UXEHOOD DQWLNRUODUÕQÕQ GD÷ÕOÕPÕ

UXEHOOD ,J* UXEHOOD ,J0 UXEHOOD ,J0�,J*
6D\Õ � 6D\Õ � 6D\Õ �

3R]LWLI ���� �� �� ��� �� ���
1HJDWLI ��� �� ���� ���� ���� ����
7RSODP ���� ��� ���� ��� ���� ���
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�� 5DNRZVN\ $� 6HYHU /-� UXEHOOD �*HUPDQ 0HDVOHV�� ,Q� *RUEDFK
6/� %HUWOHWW -*� %ODFNORZ 15 �HGV�� ,QIHFWLRXV 'LVHDVHV �WK HG�
3KLODGHOSKLD� :%� 6DXQGHUV &RPSDQ\ ����� ��������

�� 'R÷DQ 1� $NJ�Q <� '�ú�N� |O� GR÷XP� HUNHQ GR÷XP |\N�O�
GR÷XUJDQOÕN \Dú JUXEX KDVWDODUGD 725&+ HWNHQOHULQLQ GD÷ÕOÕPÕ�
7�UNL\H 3DUD]LWRO 'HUJ� ����� �� �����������

�� ùHQJ�O $=� 7XQFHU ø� *�QD\GÕQ 0� %D\NDQ 0� g]HURO ø+� *HQo
NÕ]ODUGD ,J* DQWLNRUX LQVLGDQVÕ� 0LNUREL\RO %�OW ����� ��� ���
���

�� *HUVKRQ $$� UXEHOOD YLUXV� ,Q� 0DQGHOO */� 'RXJODV 5*� %HQQHW
-( �HGV�� 3ULQFLSOHV DQG 3UDFWLFH RI ,QIHFWLRXV GLVHDVHV� �WK HG�
1HZ <RUN� &KXUFKLOO /LYLQJVWRQH� ����� ��������

��� %HUNRZ 5 �HG��� 7KH 0HUFN 0DQXDO� ��� EDVNÕ� øVWDQEXO� 0HUFN
<D\ÕQFÕOÕN� ����� �����

��� %H\FDQ ,� %H\FDQ <� 1LúOL 6� 'R÷XUJDQOÕN oD÷ÕQGDNL NDGÕQODUGD
UXEHOOD DQWLNRUODUÕQ DUDúWÕUÕOPDVÕ� 9,,,� 7�UN .OLQLN 0LNUREL\RORML
YH øQIHNVL\RQ +DVWDOÕNODUÕ .RQJUHVL ���������

��� (UEDú 2� $FDU 1� gQGH 8� 'R÷XUJDQ \Dú JUXSODUÕQGD UXEHOOD
,J* DQWLNRUODUÕQ DUDúWÕUÕOPDVÕ� ;;9,� 7�UN� 0LNUREL\RORML
.RQJUHVL� $QWDO\D� ����� ���

��� &HQJL] $7� .Õ\DQ 0� 'RODSoÕ ø� $\VHY '� 7LEHW 0� dRFXNOXN
\DúODUÕQGDNL ROJXODUÕQ VHUXPODUÕQGD UXEHOOD ,J* YH ,J0
DQWLNRUODUÕQÕQ (/ø6$ LOH DUDúWÕUÕOPDVÕ� øQIHNVL\RQ 'HUJLVL
������� ��� � �������

��� &DQHVVD $� 3DQWRORWWR )� ,OHFWLFK )� $QWLERG\ SUHYHODQFH RI
725&+ DJHQWV LQ SUHJQDQW ZRPDQ DQG UHODWLYH ULVN RI
FRQJHQLWDO LQIHFWLRQV LQ ,WDO\� %LRO 5HV 3UHJQDQFLHV ����� ��
�����

��� 6NXUHL ,-� +HDG -/� *DUODQG -0� 'HWHFWLRQ RI UXEHOOD VSHFLILF
LPPXQJOREXOLQ *� - &OLQ 0LFURELRO ����� ��� �������

��� 0DVVDXQG 0� (, 7XTXL 0� 6DOHK :� 'HWHFWLRQ RI UXEHOOD YLUXV
,J* DQG ,J0 LQ XPEOLFDO FRUG VHUD 6DXGL $UDELD� - (J\JW 3XE
+OWK $VVRF ����� ��� �������

��� .L]LUJLO $� $úoÕ =� 6H\UHN $� gQDO 6� <ÕOPD] 0� *HEHOHUGH
DQWLUXEHOOD DQWLNRUODUÕQÕQ DUDúWÕUÕOPDVÕ� øQIHNVL\RQ 'HUJLVL �����
�� ���� ������

��� .DOHOL %� .DOHOL ø� $NWDQ (� <XUGDNXO %� $NúLW )� *HEHOHUGH
UXEHOOD YH VLWRPHJDORYLUXV LQIHNVL\RQX� øQIHNVL\RQ 'HUJLVL
����� �� ��� � ������

��� &HQJL] /� &HQJL] $�7� .Õ\DQ 0� .DUD )� 8÷XUHO 0�ù 0LDGLQGD�
VD÷OÕNOÕ EHEHN GR÷XPX \DSDQ DQQHQLQ VHUXPXQGD YH EHEH÷LQ
NRUGRQ VHUXPXQGD UXEHOOD ,J*
QLQ (/ø6$ LOH J|VWHULOPHVL�
;;9,� 7�UN 0LNUREL\RORML .RQJUHVL� $QWDO\D����� �����
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