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)DPLO\�$QQRQDFHDH�NQRZQ�E\�LWV�SRWHQWLDO�DV�VRXUFH�RI�ERWDQLFDO�LQVHFWLVLGH��$QQRQD�JODEUD�/���$QQRQDFHDH��KDV�
QRW�EHHQ�ZLGHO\�VWXGLHG��7KLV�UHVHDUFK�DLPHG�WR�ILQG�RXW�WKH�HIIHFWLYHQHVV�RI�$��JODEUD�VHHG�H[WUDFW� �DJDLQVW�\HOORZ�
EXWWHUIO\��(XUHPD�VS��ODUYDH��7KH�H[SHULPHQW�ZDV�FRQGXFWHG�DW� �ODERUDWRU\�OHYHO�� �6HHG�H[WUDFW�ZDV�JLYHQ�E\�RUDO�
�IHHGLQJ��DQG�GLUHFW�FRQWDFW��VSUD\LQJ���*&06�DQDO\VLV�VKRZHG�WKDW�WKH�PDLQ�DFWLYH�FRPSRXQGV�RI�$��JODEUD�VHHG�
H[WUDFW�ZHUH���RFWDGHFHQRLF�DFLG��ROHLF�DFLG��DQG����GRFRVHQRLF�DFLG�RU�HUXFLF�DFLG��,W�H[SRVHG�HIIHFWLYH�OHDGLQJ�
PRUWDOLW\�DJDLQVW�(XUHPD�VS��ODUYDH��/HWKDO�FRQFHQWUDWLRQ�/& �YDOXH�RI�RUDO�DQG�VSUD\LQJ�WUHDWPHQWV�ZHUH��������

PJ�PO�DQG������PJ�PO�UHVSHFWLYHO\�

.H\ZRUGV��$QQRQD�JODEUD��ERWDQLFDO�LQVHFWLFLGH��(XUHPD� �DQG�PRUWDOLW\�VS�

$%675$.�

)DPLO\�$QQRQDFHDH�VXGDK�GLNHWDKXL�PHPLOLNL�SRWHQVL�VHEDJDL�SHVWLVLGD�QDEDWL��1RQD�VHEUDQJ�� �/���$QQRQD�JODEUD
DGDODK�VDODK�VDWX�MHQLV�GDUL�IDPLOL�$QQRQDFHDH�\DQJ�EHOXP�EDQ\DN�GLSHODMDUL���3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJXML�
HIHNWLYLWDV�HNVWUDN�ELML�QRQD�VHEUDQJ�WHUKDGDS�PRUWDOLWDV�ODUYD�NXSX�NXSX�NXQLQJ�� �VS����3HQHOLWLDQ�GLODNXNDQ�(XUHPD
SDGD�WLQJNDW�ODERUDWRULXP��(NVWUDN�ELML�QRQD�VHEUDQJ�GLEHULNDQ�GHQJDQ�FDUD�RUDO��SHPEHULDQ�SDNDQ��GDQ�NRQWDN�
ODQJVXQJ� �SHQ\HPSURWDQ�� NH� VHUDQJJD� XML�� +DVLO� DQDOLVLV� *&06� � PHQXQMXNNDQ� EDKZD� VHQ\DZD� DNWLI� XWDPD�
SHQ\XVXQ�HNVWUDN�ELML�QRQD�VHEUDQJ�DGDODK���RFWDGHFHQRLF�DFLG��DVDP�ROHDW��GDQ����GRFRVHQRLF�DFLG�DWDX�HUXFLF�
DFLG��6HQ\DZD� WHUVHEXW� WHUEXNWL� HIHNWLI�PHPDWLNDQ�XODW� ODUYD� � VS��1LODL� NRQVHQWUDVL� OHWKDO� � �� XQWXN�(XUHPD /&��

SHUODNXDQ�SHQ\HPSURWDQ�SDNDQ�GDQ�SHQ\HPSURWDQ�ODQJVXQJ�NH�ODUYD�PDVLQJ�PDVLQJ�DGDODK������PJ�PO�GDQ������
PJ�PO�

.DWD�NXQFL�� �� �VS���LQVHNWLVLGD�QDEDWL�GDQ�PRUWDOLWDV$QQRQD�JODEUD (XUHPD
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*DPEDU�� �����.URPDWRJUDP�HNVWUDN�ELML�QRQD�VHEUDQJ�� �)LJXUH &KURPDWRJUDP�RI�$��JODEUD�VHHG�H[WUDFW

7DEHO�� ����� 3HQJDUXK�SHPEHULDQ�SDNDQ�WHUKDGDS�PRUWDOLWDV�ODUYD� �VS���7DEOH (XUHPD (IIHFW�RI�$��JODEUD�
VHHG�H[WUDFW�E\�IHHGLQJ�DJDLQVW�(XUHPD�VS��ODUYDH�PRUWDOLW\�

3HUODNXDQ�NRQVHQWUDVL��

�&RQFHQWUDWLRQ�WUHDWPHQW��

�PJ�PO��

3HUVHQWDVH�PRUWDOLWDV�ODUYD�VHWHODK�KDUL�NH��

�/DUYDH�PRUWDOLW\�DIWHU�GD\V�RI�������

�� �� �� �� �� ��

�� ����D� ����D� �����D� �����D� �����D� �����D�

������ �����E� �����E� �����E� �����E� �����E� �����E�

����� ������F� ������F� ������E� ������E� ������E� ������E�

����� �����F� ������F� ������E� ������E� ������E� ������E�

��� �����F� �����F� ������E� ������E� ������E� ������E�

��� �����F� ������F� ������E� ������E� ������E� ������E�

���� �����F� ������F� ������E� ������E� ������E� ������E�

.HWHUDQJDQ�� ��� $QJND�SDGD�NRORP�\DQJ�VDPD�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD�SDGD�5HPDUN
WLQJNDW�Q\DWD�����9DOXHV�LQ�VDPH�FROXPQ�IROORZHG�E\�VDPH�OHWWHUV�PHDQV�QRW�VLJQLILFDQW�GLIIHUHQW�LQ�WKH�
OHYHO����

7DEHO� ��PHQXQMXNNDQ� EDKZD� SHQ\HPSRWDQ�
ODQJVXQJ�HNWUDN�ELML�EXDK�QRQD�VHEUDQJ�NH�ODUYD�
EHUSHQJDUXK�Q\DWD�WHUKDGDS�PRUWDOLWDV�ODUYD�SDGD�
KDUL�NH���������������GDQ�NH�����+DVLO�XML�ODQMXW�SDGD�
KDUL� SHUWDPD� PHQXQMXNNDQ� EDKZD� DQWDU�
NRQVHQWUDVL� �� � � �� � GDQ� ��� � PJ�PO� � PJ�PO ��
PJ�PO� WLGDN� EHUEHGD� Q\DWD�� WHWDSL� GHQJDQ�

SHUODNXDQ�NRQVHQWUDVL�NRQWURO�� � �� �GDQ�� �PJ�PO
� �EHUEHGD�Q\DWD���3HQ\HPSURWDQ�GHQJDQ���PJ�PO
GRVLV�� �� �EHOXP�PDPSX�PHPDWLNDQ�ODUYD�� �PJ�PO
\DQJ� VLJQLILNDQ�� 1DPXQ� SDGD� SHQ\HPSURWDQ�
GHQJDQ�GRVLV� ����EDUX�HIHNWLI � O�� � WHU LKDW�SDGD�
KDUL�NHHQDP�
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0RUWDOLWDV�/DUYD�+DPD�.XSX�.XQLQJ��(XUHPD�VS���$NLEDW�3HPEHULDQ�(NVWUDN
%LML�1RQD�6HEUDQJ��$QQRQD�JODEUD�/��

7DEHO��7DEOH����� 3HQJDUXK�SHQ\HPSURWDQ�WHUKDGDS�PRUWDOLWDV�ODUYD�(XUHPD�VS���(IIHFW�RI�$��JODEUD�VHHG�
H[WUDFW�E\�VSUD\LQJ�DJDLQVW�RI��(XUHPD�VS��ODUYDH�PRUWDOLW\�

3HUODNXDQ�NRQVHQWUDVL��

�&RQFHQWUDWLRQ�WUHDWPHQW��

����

0RUWDOLWDV�ODUYD�VHWDODK�KDUL�NH���/DUYDH�PRUWDOLW\�DIWHU�GD\V�WR������

�� �� �� �� �� ��

�� ����DE� ����D� �����D� �����D� �����D� �����D�

����� ����D� �����D� �����D� �����E� �����E� �����E�

����� �����F� �����E� �����E� �����F� �����F� ������E�

��� �����F� �����E� ������E� ������F� ������F� ������E�

��� �����E� �����E� ������E� ������F� ������F� ������E�

���� �����F� �����E� ������E� ������F� ������F� ������E�

.HWHUDQJDQ�� ���5HPDUN $QJND�SDGD�NRORP�\DQJ�VDPD�GLLNXWL�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD�SDGD�WLQJNDW�
Q\DWD�����9DOXHV�LQ�VDPH�FROXPQ�IROORZHG�E\�VDPH�OHWWHUV�PHDQV�QRW�VLJQLILFDQWO\�GLIIHUHQW�LQ�WKH�OHYHO�
���

*DPEDU�� ����� 3HQJDUXK��SHUODNXDQ�SHPEHULDQ�SDNDQ�GDQ�SHQ\HPSURWDQ�HNVWUDN�ELML�QRQD�VHEUDQJ�)LJXUH
WHUKDGDS�SHUVHQWDVH�NHPDWLDQ�ODUYD� �VS��� ��(XUHPD (IIHFW�RI�IHHGLQJ�DQG�VSUD\LQJ�$
JODEUD�VHHG�H[WUDFW�DJDLQVW�PRUWDOLW\�SHUFHQWDJH�RI��(XUHPD VS��ODUYDH� �

3DGD� SHQJXMLDQ� SHQ\HPSURWDQ� ODQJVXQJ� NH�
SDNDQ� �RUDO�� GLSHUROHK� SHUVDPDDQ� SURELW� \�  �
������ ORJ� [� �� ������� GLPDQD� [�  � NRQVHQWUDVL�
GHQJDQ�NRHILVLHQ�NRUHODVL�������'HQJDQ�GHPLNLDQ�
QLODL�/& � XQWXN� SHUODNXDQ� SHQ\HPSURWDQ� SDGD���

SDNDQ� DGDODK� ����� PJ�PO�� 3DGD� SHUODNXDQ�
SHQ\HPSURWDQ� ODQJVXQJ� HNVWUDN� ELML� QRQD�
VHEUDQJ� NH� ODUYD� �NRQWDN� WXEXK�� GLSHUROHK�
SHUVDPDDQ�SURELW�\� �������ORJ�[���������GHQJDQ�
NRHILVLHQ�NRUHODVL������GDQ�GLSHUROHK�QLODL�/& ���

VHEHVDU������PJ�PO�

%�� 3HPEDKDVDQ

+DVLO� LGHQWLILNDVL� VHQ\DZD� \DQJ� WHUGDSDW�
GDODP� HNVWUDN� ELML� QRQD� VHEUDQJ� PHQXQMXNNDQ�
DGDQ\D�NDQGXQJDQ�VHQ\DZD����'RFRVHQRLF�DFLG�
DWDX � � DVDP� ROHDW� � ��� (UXFLF DFLG� ROHLF� DFLG ��
RFWDGHFHQRLF�DFLG����KH[DGHF\OR[\FDUERQ\O� ���
���K\GUR[\HWK\O����PHWK\OLPLGD]RO� � ��GDQ
RFWDGHFHQDPLGH�

6HQ\DZD� ����'RFRVHQRLF� DFLG� DWDX� (UXFLF
DFLG ROHLF� DFLG� GDQ� DVDP� ROHDW� � �� PHUXSDNDQ�
EHEHUDSD� VHQ\DZD� GDUL� NHORPSRN� DVDP� OHPDN��
6HQ\DZD�VHQ\DZD� GDUL� DVDP� OHPDN� GDSDW�
EHUIXQJVL�VHEDJDL�DQWL�KDPD��5HLIHQUDWK���������
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6HODLQ� LWX�� VHQ\DZD� � �DVDP���RFWDGHFHQRLF�DFLG
ROHDW��EHUVLIDW�OHWDO�WHUKDGDS�ODUYD�VHUDQJJD�$HGHV�
DHJ\SWLL� �&XOH[�SLSLHQV�SDOOHQV� HW�DO��GDQ �,PDQLDU� �
������3HUXPDOVDP\� ����������0HQXUXW�3pUH]�HW�DO
*XWLpUUH] � ������� DVDP� ROHDW� MXJD� GDSDW�� HW� DO�
PHQXUXQNDQ�GD\D�KLGXS�DWDX�YLDELOLWDV�VHUDQJJD�
KDPD� XODW� JUD\DN� 6SRGRSWHUD� IUXJLSHUGD�
�/HSLGRSWHUD�� 1RFWXLGDH�� \DQJ�PDQD� KDPD� LQL�
WHODK� PHQXQMXNNDQ� EXNWL�EXNWL� UHVLVWHQVL� WHU�
KDGDS� SHVWLVLGD� ELRORJL �� %DFLOOXV� WKXULQJLHQVLV
�%W��GL�$PHULND�6HULNDW��+XDQJ� ���������HW�DO

$GDSXQ�JRORQJDQ�VHQ\DZD���KH[DGHF\OR[\�
FDUERQ\O������K\GUR[\HWK\O����PHWK\OLPLGD]RO�
PHPLOLNL�DNWLYLWDV�VHEDJDL�IXQJLVLGD�GHQJDQ�FDUD�
NHUMD�PHQJKDPEDW�ELRVLQWHVLV�VWHURO�SDGD�WDKDS�
GHPHWLODVL� &��� �'0,�� &���GHPHWK\ODWLRQ�
LQKLELWRUV��� 6HQ\DZD� ��RFWDGHFHQDPLGH� WLGDN�
VHFDUD� ODQJVXQJ� EHUVLIDW� DQWL� KDPD�� QDPXQ�
VHQ\DZD�LQL�EHUSHUDQ�GDODP�PHQDULN�NHGDWDQJDQ�
PXVXK� DODPL� KDPD� SDGD� VDDW� WDQDPDQ� WHUWHQWX�
GLVHUDQJ��5DQL���������6HODLQ�LWX�VHQ\DZD�LQL�MXJD�
GDSDW�EHUSHUDQ�VHEDJDL�DQWLPLNURED��0HHQDNVKL�
HW�DO���������

3HPEHULDQ� SDNDQ� \DQJ� GLSHUODNXNDQ� SDGD�
VHUDQJJD� XML� PHQXQMXNNDQ� UHVSRQ� PRUWDOLWDV�
\DQJ�Q\DWD�GLEDQGLQJNDQ�GHQJDQ�NRQWURO��+DO�LQL�
VXGDK� WHUOLKDW�SDGD�VDWX�KDUL� VHWHODK�SHUODNXDQ��
0RUWDOLWDV� VHPDNLQ� PHQLQJNDW� VHMDODQ� GHQJDQ�
VHPDNLQ� WLQJJLQ\D� NRQVHQWUDVL� \DQJ� GLJXQDNDQ�
GDQ�ODPDQ\D�SHQJDPDWDQ��3HUODNXDQ�PHQJJXQD�
NDQ�HNVWUDN�ELML�QRQD�VHEUDQJ�GHQJDQ�NRQVHQWUDVL�
OHELK� GDUL� ����� PJ�PO� VXGDK� PHQJDNLEDWNDQ�
NHPDWLDQ� KDPSLU� ����� SDGD� VDWX� KDUL� VHWHODK�
SHUODNXDQ�

'DWD� LQL� PHQXQMXNNDQ� EDKZD� MLND� NRQVHQ�
WUDVL� ����� PJ�PO� VXGDK� FXNXS� HIHNWLI�
PHQ\HEDENDQ� NHPDWLDQ� ODUYD� � VS��(XUHPD
0HVNLSXQ� EHOXP� WHUOLKDW� SDGD� SHUPXODDQ��
PRUWDOLWDV� DNLEDW�SHUODNXDQ�GHQJDQ�NRQVHQWUDVL�
\DQJ� UHQGDK� WHUOLKDW� OHELK� ODPEDW� VHSHUWL� \DQJ�
GLWXQMXNNDQ�SDGD�SHUODNXDQ�������PJ�PO�

3HQJDUXK� Q\DWD� SHUODNXDQ� WHUKDGDS� PRUWD�
OLWDV� VHUDQJJD� XML� MXJD� GLWXQMXNNDQ� ROHK�
SHUODNXDQ� \DQJ� PHQJJXQDNDQ� WHNQLN� VHPSURW�
�NRQWDN� WXEXK��� 5HVSRQ� PRUWDOLWDV� \DQJ� Q\DWD�
VXGDK� PXODL� WDPSDN� SDGD� VDWX� KDUL� VHWHODK�
SHUODNXDQ��0HVNLSXQ�OHELK�ODPEDW�GLEDQGLQJNDQ�
GHQJDQ� WHNQLN�SHPEHULDQ�SDNDQ�� WHNQLN�NRQWDN�
WXEXK�MXJD�PHQXQMXNNDQ�KDVLO�\DQJ�EDLN��NHFXDOL�
SHUODNXDQ������PJ�PO�

3HUODNXDQ� SHPEHULDQ� SDNDQ� GDQ� SHQ\HP�
SURWDQ� PHPEHULNDQ� SHQJDUXK� PRUWOLWDV� \DQJ�
EHUEHGD� SDGD� ODUYD� � VS�� 3HUODNXDQ�(XUHPD
SHPEHULDQ� SDNDQ� OHELK� FHSDW� PHQLPEXONDQ�
NHPDWLDQ�GLEDQGLQJNDQ�SHQ\HPSURWDQ�ODQJVXQJ�

NH� ODUYD� � VS��0HVNLSXQ� GHPLNLDQ� SDGD�(XUHPD
DNKLU� SHQJDPDWDQ�� NHGXD� FDUD� SHQ\HPSURWDQ�
WHUVHEXW� VDPD�VDPD� HIHNWLI� PHQLPEXONDQ�
NHPDWLDQ�ODUYD�� �VS�(XUHPD

+DVLO� DQDOLVLV� QLODL� � �OHWKDO� FRQFHQWUDWLRQ ��
�/& ��\DQJ�GLSHUROHK�GDUL�SHUODNXDQ�SHPEHULDQ���

SDNDQ� DGDODK� VHEHVDU� ����� PJ�PO�� 6HGDQJNDQ�
SDGD� SHUODNXDQ� SHQ\HPSURWDQ� WXEXK� QLODL�/& ���

DGDODK�VHEHVDU������PJ�PO�
$NWLYLWDV� LQVHNWLVLGDO� HNVWUDN� ELML� QRQD�

VHEUDQJ� WLGDN� GDSDW� WHUOHSDV� GDUL� NDQGXQJDQ�
VHQ\DZD� NLPLD� \DQJ� WHUGDSDW� GL� GDODPQ\D�� $��
JODEUD� PHUXSDNDQ� VDODK� VDWX� VSHVLHV� WDQDPDQ�
\DQJ� WHUJRORQJ� GDODP� NHORPSRN� IDPLOL�
$QQRQDFHDH� \DQJ� WHUNHQDO� VHEDJDL� SHQJKDVLO�
ELRLQVHNWLVLGD�� 0HQXUXW� 7KDQJ� �� �������HW� DO
VHQ\DZD�\DQJ�WHUGDSDW�SDGD� �DGDODK�$��JODEUD ��
FDU\RSK\OOHQH��JHUPDFUHQH�'��.�FDGLQRO� � ���GDQ
HOHPHQH ��FDU\RSK\OOHQH��6HQ\DZD� �DGDODK�VDODK�
VDWX�VHQ\DZD�\DQJ�EHUDVDO�GDUL�NHORPSRN�WHUSHQ��
6HQ\DZD� LQL� PHQXUXW� &KDXEH\� ������� WLGDN�
KDQ\D�PDPSX�PHQRODN��WHWDSL�MXJD�EHUVLIDW�OHWDO�
WHUKDGDS�VHUDQJJD� �+HUEVW�7ULEROLXP�FDVWDQHXP
�&ROHRSWHUD�� 7HQHEULRQLGDH�� EDKNDQ� SDGD�
NRQVHQWUDVL�\DQJ�UHQGDK��$GDSXQ�VHQ\DZD�WHUSHQ�
ODLQQ\D�� � GDQ� � MXJD�JHUPDFUHQH� ' .�FDGLQRO
GLODSRUNDQ� EHUVLIDW� WRNVLW� WHUKDGDS� ODUYD�
$QRSKHOHV�VXESLFWXV��$HGHV�DOERSLFWXV� &XOH[�GDQ�
WULWDHQLRUK\QFKXV� �3DYHOD� 	� *RYLQGDUDMDQ��
������� MXJD� EHUVLIDW� DQWL� VHUDQJJD���HOHPHQH�
NKXVXQ\D� GDUL� NHORPSRN� 'LSWHUD� VHSHUWL� ODODW�
NRWRUDQ�� ODODW� SHQJKLVDS� GDUDK� GDQ� Q\DPXN�
PHQRODN�VHUDQJJD�GHQJDQ�FDUD�PHQRODN�� ��UHSHOO
�=KDQJ� �������HW�DO��

'LDQWDUD�NDQGXQJDQ�NLPLD�\DQJ�GLWHPXNDQ�
GDODP� EDJLDQ� WDQDPDQ� LQL� DGDODK� �DFHWRJHQLQ
�.ULQVNL� ����������6HQ\DZD�DFHWRJHQLQ�MXJD�HW�DO
GDSDW� GLMXPSDL� SDGD� HNVWUDN� ELML� WXPEXKDQ�
$QQRQDFHDH� ODLQQ\D� VHSHUWL� $QQRQD� PXFRVD�
VHEDJDL� � �� 6HQ\DZD�DFHWRJHQLQ UROOLQLDVWDWLQ��
VHQ\DZD� LQL� EHUVLIDW� WRNVLW�� SHQRODN� DNWLYLWDV�
PDNDQ� EDKNDQ� EHUWHOXU� GDUL� KDPD� NXWX�
'LDSKRULQD�FLWUL� �+HPLSWHUD��/LYLLGDH���(IHNWL�
YLWDVQ\D� EDKNDQ� WHODK� WHUXML� EDLN� GL� VNDOD�
SHVHPDLDQ�PDXSXQ� RSHUDVLRQDO� �5LEHLUR� ���HW� DO
������

0HQ\HUXSDL� �� VHQ\DZD� �URWHQRQH DFHWRJHQLQ
EHNHUMD� GHQJDQ� PHNDQLVPH� SHUDFXQDQ� SDGD�
SURVHV� VLQWHVD� HQHUJL� GDODP� PLWRNRQGULD� VHO��
6HQ\DZD� VTXDPRFLQ� PHQXUXQNDQ� $GHQRVLQH�
7ULSKRVSKDWH� �$73�� PHODOXL� JDQJJXDQ� UDQWDL�
UHVSLUDVL� \DQJ� VHODQMXWQ\D� PHPLFX� WHUMDGLQ\D�
NHPDWLDQ�VHO��&RVWD� ��������6HPHQWDUD�LWX�HW�DO��
VHO� \DQJ� WHUSHQJDUXK� ROHK� VHQ\DZD� �DFHWRJHQLQ
GDUL�NHORPSRN� �PHQXQMXNNDQ�JHMDOD�EHU�DVLPLFLQ
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8MDQJ�:��'DUPDZDQ�GDQ�$JXV�,VPDQWR

0RUWDOLWDV�/DUYD�+DPD�.XSX�.XQLQJ��(XUHPD�VS���$NLEDW�3HPEHULDQ�(NVWUDN
%LML�1RQD�6HEUDQJ��$QQRQD�JODEUD�/��

NXUDQJQ\D�NRQVXPVL�RNVLJHQ��'HQJDQ�GHPLNLDQ�
EDKZD� � PHQ\HEDENDQ� WHUJDQJJXQ\D�DVLPLFLQ
NRQVXPVL�RNVLJHQ�GDODP�VHO�� VHKLQJJD�PHPLFX�
NHPDWLDQ��(O�:DNHLO��������

(NVWUDN� \DQJ� GLEHULNDQ� PHODOXL� SHPEHULDQ�
SDNDQ�GDQ�SHQ\HPSURWDQ�SDGD�WXEXK�VHUDQJJD�XML�
PHQXQMXNNDQ� WLQJNDW� HIHNWLYLWDV� \DQJ� VDPD�
EDLNQ\D��.HFXDOL�SDGD�NRQVHQWUDVL������PJ�PO��
SHUODNXDQ� SHQ\HPSURWDQ� PHQXQMXNNDQ� WLGDN�
EHUEHGD�Q\DWD�VDPSDL�SDGD�KDUL�NH�HPSDW��3DGD�
KDUL� SHUWDPD� WHUGDSDW� YDULDVL� WLQJNDW�PRUWDOLWDV�
\DQJ� WLQJJL� GDQ� FHQGHUXQJ� WLGDN� NRQVLVWHQ�
GHQJDQ�NHQDLNDQ�NRQVHQWUDVL�HNVWUDN�NKXVXVQ\D�
SDGD� SHQ\HPSURWDQ� GHQJDQ� NRQVHQWUDVL� ���
PJ�PO�� 9DULDVL� �WLGDN� NRQVLVWHQQ\D�� WLQJNDW�
PRUWDOLWDV� WHUKDGDS� NRQVHQWUDVL� MXJD� SHUQDK�
GLODSRUNDQ� ROHK� 6XMDN� 	� 'LDQD� ������� SDGD�
VHUDQJJD�XML� �*ORYHU��+RPRSWHUD��$SKLV�JRVV\SLL
$SKLGLGDH�� \DQJ� GLSHUODNXNDQ� PHQJJXQDNDQ�
HNVWUDN� QLNRWLQ� GDUL� GDXQ� WHPEDNDX� SDGD�
NRQVHQWUDVL� UHQGDK�� 1DPXQ� GHPLNLDQ�� SDGD�
SHQJDPDWDQ� KDUL� NHGXD� VDPSDL� KDUL� NHHQDP�
WHUMDGL� NRQVLVWHQVL� NHQDLNDQ� WLQJNDW� PRUWDOLWDV�
\DQJ�VHMDODQ�GHQJDQ�WLQJNDW�NRQVHQWUDVL�ODUXWDQ�
HNVWUDN�ELML�QRQD�VHEUDQJ�\DQJ�GLJXQDNDQ��
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$�� .HVLPSXODQ

6HQ\DZD� � �DVDP� ROHDW����RFWDGHFHQRLF� DFLG
GDQ� DWDX ����'RFRVHQRLF� DFLG� � (UXFLF DFLG�
PHUXSDNDQ� VHQ\DZD� DNWLI� XWDPD� \DQJ WHUGDSDW��
SDGD� HNVWUDN� ELML� QRQD� VHEUDQJ� �$ ����� JODEUD
6HQ\DZD� WHUVHEXW� VHFDUD� Q\DWD� EHUVLIDW� WRNVLW�
VHKLQJJD�PDPSX�PHPSHQJDUXKL�WLQJNDW�PRUWD�
OLWDV�ODUYD�VHUDQJJD� �VS��6HQ\DZD�WHUVHEXW�(XUHPD
GDSDW� EHNHUMD� VHFDUD� RUDO� GDQ� MXJD� ELVD� MXJD�
EHUIXQJVL� VHEDJDL� UDFXQ� NRQWDN�� .RQVHQWUDVL�
ODUXWDQ� \DQJ� GLEXWXKNDQ� XQWXN� PHQ\HEDENDQ�
NHPDWLDQ�VDPSDL�����VHUDQJJD�XML��QLODL�OHWKDO�
FRQFHQWUDWLRQ ���� /& �� PDVLQJ�PDVLQJ� XQWXN�
SHUODNXDQ� SHPEHULDQ� SDNDQ� GDQ� SHQ\HPSURWDQ�
DGDODK������PJ�PO�GDQ������PJ�PO�

%�� 6DUDQ

3HQJHQGDOLDQ� KDPD� GHQJDQ� PHQJJXQDNDQ�
LQVHNWLVLGD�QDEDWL�WHUXWDPD�GDUL�HNVWUDN�ELML�QRQD�
VHEUDQJ�SHUOX�VRVLDOLVDVLNDQ�NHSDGD�PDV\DUDNDW�
NDUHQD� LQVHNWLVLGD� WHUVHEXW� EHUGDPSDN� NHFLO�
WHUKDGDS� OLQJNXQJDQ��+DVLO� SHQHOLWLDQ� LQL� SHUOX�
GLXMLNDQ� GL� WLQJNDW� ODSDQJDQ� JXQD� PHQJXML�
IRUPXOD�\DQJ�HIHNWLI�

8&$3$1�7(5,0$�.$6,+

7HULPD� NDVLK� NHSDGD� 5LGZDQ� \DQJ� WHODK�
PHPEDQWX� GDODP� PHQJXPSXONDQ� PDWHULDO�
EHUXSD� ODUYD� VHUDQJJD� � VS�� \DQJ�(XUHPD
VHODQMXWQ\D�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL��
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%36� >%DGDQ� 3XVDW� 6WDWLVWLN@�� � �������� 6HQVXV�
S H U W D Q L D Q � � V X E � V H N W R U � N H KX W D Q DQ � �
KWWS���VW�����ESV�JR�LG�GHY��LQGH[�SKS�VLWH��
WDEHO"WLG ��	ZLG ���'LDNVHV����$SULO������

&KDXEH\��0�.����������$FXWH��OHWKDO�DQG�V\QHUJLVWLF�
HIIHFWV� RI� VRPH� WHUSHQHV� DJDLQVW� 7ULEROLXP�
F D V W D Q H X P � + H U E V W � � & R O H R S W H U D � �
7HQHEULRQLGDH��� �����������(FRORJLD�%DONDQLFD
���

&RVWD�� 0�6��� � &RVVROLQ�� -�)�6��� 3HUHLUD�� 0�-�� %��� �
6DQW
$QD��$�(��*��� �/LPD��0�'��� �=DQXQFLR��
-�&��� 	� 6HUUmR�� -�(�� �������� /DUYLFLGDO� DQG�
F\WRWR[LF�SRWHQWLDO�RI�VTXDPRFLQ�RQ�WKH�PLGJXW�
RI� �'LSWHUD��&XOLFLGDH��� �$HGHV�DHJ\SWL� 7R[LQV �
������������

'H� 2OLYHLUD�� )�4��� %DWLVWD�� -�'�/��� 0DODTXLDV�� -�%���
$OPHLGD�� '�0��� 	� 'H� 2OLYHLUD�� 5�� ��������
'HWHUPLQDWLRQ� RI� WKH� PHGLDQ� OHWKDO�
FRQFHQWUDWLRQ��/&����RI�P\FRLQVHFWLFLGHV�IRU�
WKH� FRQWURO� RI� &HUDWLWLV� FDSLWDWD� �'LSWHUD��
7HSKULWLGDH��� 5HYLVWD� &RORPELDQD� GH�
(QWRPRORJtD�����������������

(O�:DNHLO��1�(����������%RWDQLFDO�SHVWLFLGHV�DQG�WKHLU�
PRGH� RI� DFWLRQ�� ���� ����*HVXQGH�3IODQ]HQ��
����

+XDQJ�� )��� 4XUHVKL�� -�$��� 0HDJKHU�� -�5�/��� 5HLVLJ��
'�'���+HDG��*�3���$QGRZ��'�$����1L��;���.HUQV��
'���%XQWLQ��*�'���1LX�<���<DQJ��)���	�'DQJDO��
9����������&U\�)�UHVLVWDQFH�LQ�IDOO�DUP\ZRUP�
6SRGRSWHUD� IUXJLSHUGD�� VLQJOH� JHQH� YHUVXV�
S\UDPLGHG� EW� PDL]H�� � �������3/R6� 21(�
H�������GRL���������MRXUQDO�SRQH���������

,PDQLDU��5���/DWLIDK��	�6XJL\R��:����������(NVWUDNVL�
GDQ�NDUDNWHULVDVL�VHQ\DZD�ELRDNWLI�GDODP�GDXQ�
NHQLNLU� � �� VHEDJDL� EDKDQ�&RVPRV� VXOSKXUHXV
ELRLQVHNWLVLGD� DODPL�� ,QGRQHVLDQ� -RXUQDO� RI�
& K HP L F D O � 6 F L H Q F H � � � � � � � � � � � � � � �
KWWS���MRXUQDO�XQQHV�DF�LG�VMX�LQGH[�SKS�LMFV�

.ULQVNL��'���0DVVDUROL��$���	�0DFKDGR��0�� ��������
,QVHFWLFLGDO�SRWHQWLDO�RI�WKH�DQQRQDFHDH�IDPLO\�
SODQWV�� 5HYLVWD� %UDVLOHLUD� 'H� )UXWLFXOWXUD��
���������������

0HHQDNVKL�� 9�.��� *RPDWK\�� 6��� 6HQWKDPDUDL�� 6��
3DULSRRUDQDVHOYL��0���	�&KDPXQGHVZDUL��.�3��
��������*&�06�GHWHUPLQDWLRQ�RI�WKH�ELRDFWLYH�
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-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

9RO����1R����'HVHPEHU��������������

FRPSRQHQWV� RI� 0LFURFRVPXV� H[DVSHUDWXV�
+HOOHU�� ������ -RXUQDO� RI� &XUUHQW� &KHPLFDO�
3KDUPDFHXWLFDO�6FLHQFHV�� ��������������

2JDK�� (�2��� 	� 2JERGR�� (�1�� �������� &RPSDUDWLYH�
HIILFDF\�RI�QHHP�VHHG�H[WUDFW�ZLWK�FDUERIXUDQ�
LQ�WKH�PDQDJHPHQW�RI�DIULFDQ�ULFH�JDOO�PLGJH��
2UVHROLD�RU\]LYRUD�+DUULV�DQG�*DJQH��'LSWHUD��
&HFLGRP\SSGDH��� -RXUQDO� RI� %LRORJ\��
$JULFXOWXUH�DQG�+HDOWKFDUH����������������

3DYHOD��5���	�*RYLQGDUDMDQ��0����������7KH�HVVHQWLDO�
RLO�IURP� �D�SRWHQWLDO�=DQWKR[\OXP�PRQRSK\OOXP
PRVTXLWR� ODUYLFLGH� ZLWK� ORZ� WR[LFLW\� WR� WKH�
QRQ�WDUJHW� ILVK� ��*DPEXVLD� DIILQLV -RXUQDO� RI�
3HVW�6FLHQFHV��������GRL���������V����������
�������

3pUH]�*XWLpUUH]�� 6��� =DYDOD�6iQFKH]�� 0�$���
*RQ]iOH]�&KiYH]�� 0�0��� &iUGHQDV�2UWHJD��
1�&��� 	� 5DPRV�/ySH]�� 0�$�� ��������
%LRDFWLYLW\� RI� �&DULFDFHDH��&DULFD� SDSD\D�
DJDLQVW� �/HSLGRSWHUD��6SRGRSWHUD� IUXJLSHUGD�
1RFWXLGDH��� ���������������0ROHFXOHV�

3HUXPDOVDP\��+���-DQJ��0�-���.LP��-�5���.DGDUNDUDL��
0���	�$KQ��<�-����������/DUYLFLGDO�DFWLYLW\�DQG�
SRVVLEOH�PRGH�RI�DFWLRQ�RI�IRXU�IODYRQRLGV�DQG�
WZR�IDWW\�DFLGV�LGHQWLILHG�LQ� �0LOOHWWLD�SLQQDWD
VHHG�WRZDUG�WKUHH�PRVTXLWR�VSHFLHV��3DUDVLWHV�
	�9HFWRUV���������������

5DQL�� 8�3�� �������� .DLURPRQHV� IRU� ,QFUHDVLQJ� WKH�
%LRORJLFDO�&RQWURO�(IILFLHQF\�RI�,QVHFW�1DWXUDO�
(QHPLHV�� �6DKD\DUDM��.���(G������������,Q� %DVLF�
DQG�DSSOLHG�DVSHFWV�RI�ELRSHVWLFLGHV��6SULQJHU��
1HZ�'HOKL�

5HLIHQUDWK�� :�� �������� 86� $SSOLFDWLRQ� SDWHQW� 1R�
�����������

5LEHLUR��/�'�3���6DQWRV��0�6���*RQoDOYHV��*�/�3���	�
9HQGUDPLP�� -�'�� �������� 7R[LFLW\� RI� DQ�
DFHWRJHQLQ�EDVHG� ELRLQVHFWLFLGH� DJDLQVW�
'LDSKRULQD�FLWUL��+HPLSWHUD��/LYLLGDH��DQG�LWV�
SDUDVLWRLG� � �+\PHQRSWHUD��7DPDUL[LD� UDGLDWD
(XORSKLGDH��� �� �������)ORULGD� (QWRPRORJLVW
��������

6XMDN��	�'LDQD��1�(��������� 8ML�HIHNWLILWDV�HNVWUDN��
QLNRWLQ� IRUPXOD� �� �SHODUXW� HWKHU�� WHUKDGDS�
PRUWDOLWDV� � �+RPRSWHUD��$SKLV� JRVV\SLL
$SKLGLGDH��� ��������������$JURYLJRU

7KDQJ��7�'���'DL��'�1���+RL��7�0��	�2JXQZDQGH��,�$��
�������� 6WXG\� RQ� WKH� YRODWLOH� RLO� FRQWHQWV� RI�
$QQRQD� JODEUD $QQRQD� VTXDPRVD� /��� � /���
$QQRQD�PXULFDWD $QQRQD�UHWLFXODWD�/��DQG� �/���
IURP� 9LHWQDP�� 1DWXUDO� 3URGXFW� 5HVHDUFK��
������������������

7XKXPXU\��$����������,QYHQWDULVDVL�MHQLV�KDPD�SDGD�
WDQDPDQ� VHQJRQ� � �3DUDVHULDQWKHV� IDOFDWDULD
1LHOVRQ�� GL� ORNDVL� +XWDQ� .HPDV\DUDNDWDQ�
:DHVDPX�� .HFDPDWDQ� .DLUDWX�� .DEXSDWHQ�
6HUDP�%DJLDQ�%DUDW�� ��������-XUQDO�$JURIRUHVWUL
������

8WDPL�� 6�� �������� $NWLYLWDV� LQVHNWLVLGD� %LQWDUR�
� � *DHUWQ�� WHUKDGDS� KDPD�&HUEHUD� RGROODP
(XUHPD -XUQDO��VSS��SDGD�VNDOD�ODERUDWRULXP��
3HQHOLWLDQ�+XWDQ�7DQDPDQ ����������������

=KDQJ�� 4��� 0DUJDU\DQ�� $��� 	� 6FKQHLGPLOOHU�� 5�*��
��������0HWKRGV� IRU� UHSHOOLQJ� LQVHFWV� XVLQJ�
VHVTXLWHUSHQH� K\GURFDUERQV� DQG� WKHLU�
GHULYDWLYHV��3DWHQ�1RPRU�86���������%��

=KX��:���6FKPHKO��'�5���0XOOLQ��&�$���	�)UD]LHU��-�/��
�������� )RXU� FRPPRQ� SHVWLFLGHV�� WKHLU�
PL[WXUHV�DQG�D�IRUPXODWLRQ�VROYHQW�LQ�WKH�KLYH�
HQYLURQPHQW�KDYH�KLJK�RUDO�WR[LFLW\�WR�KRQH\�
EHH�ODUYDH�� �����������3/R6�21(� �


