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$EVWUDFW

� 7KH�REMHFWLYH�RI�WKLV�UHVHDUFK�ZDV�WR�
VWXG\�WKH�HVWLPDWLRQ�RI�JHQH�DFWLRQ�RQ�\LHOG�
FRPSRQHQWV� DQG� ODWH[� \LHOG� SRWHQWLDO�
FKDUDFWHUV� RI� UXEEHU� JHQRW\SHV� FURVVLQJ�
UHVXOWV�RI��,$1�����;�31������SDUHQWDO�FORQHV��
7KH� UHVHDUFK� ZDV� GRQH� DW� 6HHGOLQJ�
(YDOXDWLRQ� 7ULDO� DQG� $JURQRP\� /DERUDWRU\��
6XQJHL� 3XWLK� 5HVHDUFK� &HQWUH�� ,QGRQHVLDQ�
5XEEHU� 5HVHDUFK� ,QVWLWXWH� ORFDWHG� DW� 'HOL�
6HUGDQJ��1RUWK�6XPDWUD�3URYLQFH��([DFWO\����
JHQRW\SHV�DQG���SDUHQWDO�FORQHV�ZHUH�XVHG�LQ�
WKLV�UHVHDUFK��7KH�\LHOG�FRPSRQHQW�FKDUDFWHUV�
ZKLFK� ZHUH� REVHUYHG� QDPHO\� JLUWK�� SODQW�
KHLJKW��QXPEHU�RI�PDLQ�EUDQFK��KHLJKW�RI�PDLQ�
EUDQFK�� EDUN� WKLFNQHVV�� QXPEHU� RI� ODWH[�
YHVVHOV�� GLDPHWHU� RI� ODWH[� YHVVHOV�� WLPEHU�
YROXPH�� DQG� ODWH[� \LHOG� SRWHQWLDO�� 7KH�
UHVHDUFK�UHVXOWV�VKRZHG�WKDW�QLQH�FKDUDFWHUV�
ZKLFK�ZHUH�REVHUYHG�KDG�JHQHWLF�YDULDELOLW\�
ZLWK�FRHIILFLHQW�RI�SKHQRW\SLF�YDULDWLRQ�DPRQJ�
����� ²� ������� %DVHG� RQ� JHQH� DFWLRQ��
FRPSOHPHQWDU\�HSLVWDVLV�ZDV�IRXQG�RQ�JLUWK��
SODQW� KHLJKW�� QXPEHU� RI� PDLQ� EUDQFK�� EDUN�
WKLFNQHVV�� QXPEHU� RI� ODWH[� YHVVHOV� ULQJV��
WLPEHU�YROXPH��DQG�ODWH[�\LHOG�FKDUDFWHUV��,W�
PHDQW�WKDW�VHYHQ�FKDUDFWHUV�ZHUH�FRQWUROOHG�
E\� SRO\JHQHV��ZKLOH� WKH�GRPLQDQW� HSLVWDVLV�
ZDV�IRXQG�RQ�KLJK�PDLQ�EUDQFK�DQG�GLDPHWHU�
RI�ODWH[�YHVVHO�ULQJV�FKDUDFWHUV��,W�PHDQW�WKDW�
WZR� FKDUDFWHUV� ZHUH� FRQWUROOHG� E\� VOLJKWO\�
JHQH�

.H\ZRUGV�� +HYHD� EUDVLOLHQVLV�� \LHOG�
FRPSRQHQW� FKDUDFWHUV�� ODWH[�
\ LH OG � SR WHQ W LD O � � JHQH W L F �
YDULDELOLW\��JHQH�DFWLRQ�

$EVWUDN

� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK�
XQWXN� PHPSHODMDUL� SHQGXJDDQ� DNVL� JHQ�
NDUDNWHU� NRPSRQHQ� KDVLO� GDQ� GD\D� KDVLO�
ODWHNV�SDGD�JHQRWLSH�KDVLO�SHUVLODQJDQ�NORQ�
,$1�����;�31�������3HQHOLWLDQ�GLODNXNDQ�GL�
3HQJXMLDQ� (YDOXDVL� 6HPDLDQ� )�� GDQ�
/DERUDWRULXP� $JURQRPL� %DODL� 3HQHOLWLDQ�
6XQJHL� 3XWLK�� 3XVDW� 3HQHOLWLDQ� .DUHW� \DQJ�
EHUDGD�GL�.DEXSDWHQ�'HOL�6HUGDQJ��3URYLQVL�
6XPDWHUD�8WDUD��6HEDQ\DN����JHQRWLSH�GDQ�
�� WHWXD� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL��
.DUDNWHU�NRPSRQHQ�KDVLO�\DQJ�GLDPDWL�\DLWX�
OLOLW�EDWDQJ��WLQJJL�WDQDPDQ��MXPODK�FDEDQJ�
SHUWDPD��WLQJJL�FDEDQJ�SHUWDPD��WHEDO�NXOLW��
MXPODK�ULQJ�SHPEXOXK� ODWHNV��GLDPHWHU�VHO�
SHPEXOXK� ODWHNV�� YROXPH� ND\X�� GDQ� GD\D�
KDVLO�ODWHNV��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�
EDKZD� WHUGDSDW� NHUDJDPDQ� JHQHWLN� GDUL�
VHPELODQ�NDUDNWHU�\DQJ�GLDPDWL�GHQJDQ�QLODL�
NHUDJDPDQ� IHQRWLSLN� DQWDUD� ����� ²� �������
%H UGDVDUNDQ � DNV L � J HQ � � HS L V WDV L V �
NRPSOHPHQWHU�GLWHPXNDQ�SDGD�NDUDNWHU�OLOLW�
EDWDQJ�� WLQJJL� WDQDPDQ�� MXPODK� FDEDQJ�
XWDPD�� WHEDO� NXOLW�� MXPODK� ULQJ� SHPEXOXK�
ODWHNV��YROXPH�ND\X��GDQ�KDVLO� ODWHNV�\DQJ�
DUWLQ\D� NHWXMXK� NDUDNWHU� WHUVHEXW� VDQJDW�
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GLNHQGDOLNDQ� ROHK� EDQ\DN� JHQ�� VHGDQJNDQ�
HSLVWDVLV�GRPLQDQ�GLWHPXNDQ�SDGD�NDUDNWHU�
WLQJJL� FDEDQJ� XWDPD� GDQ� GLDPHWHU� VHO�
SHPEXOXK�ODWHNV�\DQJ�DUWLQ\D�EDKZD�NHGXD�
NDUDNWHU�WHUVHEXW�GLNHQGDOLNDQ�ROHK�VHGLNLW�
JHQ�

.DWD� NXQFL�� +HYHD� EUDVLOLHQVLV�� NDUDNWHU�
NRPSRQHQ� KDVLO�� GD\D� KDVLO�
ODWHNV�� NHUDJDPDQ� JHQHWLN��
DNVL�JHQ�

3(1'$+8/8$1

.HUDJDPDQ� JHQHWLN� WDQDPDQ� KDVLO�
SHUVLODQJDQ� EXDWDQ� �KDQG� SROOLQDWLRQ��
PHUXSDNDQ� PRGDO� GDVDU� EDJL� SHPXOLD�
WDQDPDQ�XQWXN�PHQ\HOHNVL� VXDWX� LQGLYLGX�
WDQDPDQ�� 9DULDELOLWDV� JHQHWLN� WLQJJL� \DQJ�
WHUEHQWXN� GDUL� VXDWX� SURJUDP� SHUVLODQJDQ�
GLKDUDSNDQ�DNDQ�GLSHUROHK�JHQRWLSH�VHVXDL�
GHQJDQ� NDUDNWHU� \DQJ� GLLQJLQNDQ� ROHK�
SHPXOLD� WDQDPDQ� �6\XNXU�� 6XMLSULKDWL�� 	�
<XQLDQWL�� ������� .KXVXV� SDGD� WDQDPDQ�
NDUHW�� SHQLQJNDWDQ� SRWHQVL� KDVLO� ODWHNV�
PDVLK� PHUXSDNDQ� WXMXDQ� XWDPD� SDUD�
SHPXOLD�NDUHW��$LGL�'DVOLQ��������

3HPXOLD� NDUHW� VDDW� LQL� VHGDQJ�
PHQJDODPL� NHQGDOD� GDODP� SHQLQJNDWDQ�
SRWHQVL� JHQHWLN� WDQDPDQ�� .HWHUEDWDVDQ�
NHUDJDPDQ� JHQHWLN� GHQJDQ� PHQJJXQDNDQ�
NORQ�NORQ� � \DQJ� DGD� �*HQHUDVL� :LFNKDP��
VHEDJDL� WHWXD� SDGD� SURJUDP� SHUVLODQJDQ�
E H U G DPSDN � W H U K D G DS � O DPED W Q \ D �
SHQLQJNDWDQ� KDVLO� ODWHNV� \DQJ� GLVHEDENDQ�
VHFDUD� JHQHWLN� WDQDPDQ� SDGD� JHQHUDVL�
WHUVHEXW� WHODK� � PHQJDODPL� WHNDQDQ� VLODQJ�
GDODP� �LQEUHHG� GHSUHVVLRQ��� 8VDKD� \DQJ�
GDSDW� GLWHPSXK� XQWXN�PHQJKLODQJDQ� HIHN�
LQEUHHGLQJ� SDGD� WDQDPDQ� NDUHW� � VDODK�
VDWXQ\D�DGDODK�GHQJDQ�PHODNXNDQ�NHJLDWDQ�
SHUVLODQJDQ� DQWDU� WHWXD� WDQDPDQ� \DQJ�
PHPLOLNL� KXEXQJDQ� NHNHUDEDWDQ� JHQHWLN�
MDXK�� +DVLO� SHUVLODQJDQ� DQWDU� WDQDPDQ�
EHUNHUDEDW� MDXK� GLKDUDSNDQ� DNDQ�
PHPEHQWXN�NHUDJDPDQ�JHQHWLN�WLQJJL�SDGD�
NHWXUXQDQQ\D�� VHKLQJJD� PHPSHUPXGDK�
PHODNXNDQ� VHOHNVL� SDGD� NDUDNWHU� \DQJ�
GLLQJLQNDQ� �:RHODQ�� 1LVD�� &KDLGDPVDUL�� 	�
,UZDQV\DK��������

3HUVLODQJDQ� WDQDPDQ� EHUNHUDEDW�
MDXK� WHODK� GLODNXNDQ� GL� %DODL� 3HQHOLWLDQ�
6XQJHL� 3XWLK�� 3XVDW� 3HQHOLWLDQ� .DUHW� \DQJ�
VDODK� VDWXQ\D� DGDODK� PHQ\LODQJNDQ� NORQ�

NDUHW� ,$1� ���� ;� 31� ������ .ORQ� ,$1� ����
PHUXSDNDQ� *HQHUDVL� :LFNKDP� \DQJ�
GLVHOHNVL� GL� ,QVWLWXWR� $JURQRPLFR� GR� 1RUWH�
\DQJ� PHUXSDNDQ� KDVLO� SHUVLODQJDQ� DQWDUD�
NORQ�3%����[�)�������.ORQ�WHUVHEXW�PHPLOLNL�
NDUDNWHU�SRWHQVL�KDVLO�ODWHNV�WLQJJL��QDPXQ�
SHUWXPEXKDQ� WDQDPDQ� WHUJRORQJ� VHGDQJ��
.ORQ� 31� �����PHUXSDNDQ� KDVLO� HNVSORUDVL�
,55'%�WDKXQ������GL�%UDVLO�\DQJ�PHPLOLNL�
NDUDNWHU� SHUWXPEXKDQ� WDQDPDQ� FHSDW��
QDPXQ� SRWHQVL� KDVLO� ODWHNV� WHUJRORQJ� �
UHQGDK��.DUDNWHU�NHGXD�WHWXD�\DQJ�EHUEHGD�
�GLVWLQFW�� WHUVHEXW� GDSDW� GLJXQDNDQ� GDODP�
PHPSHODMDUL� NDUDNWHU� WXUXQDQ� �)��� KDVLO�
SHUVLODQJDQ�GHQJDQ�KDUDSDQ�PHQJKDVLONDQ�
NHWXUXQDQ� \DQJ�PHZDULVL� VLIDW� GDUL� NHGXD�
WHWXD� �$LGL�'DVOLQ�� 6XKHQGU\�� 	� $]ZDU��
������

� .HUDJDPDQ� JHQHWLN� WHUGLUL� DWDV�
UDJDP�JHQHWLN�DGLWLI��GRPLQDQ��GDQ�HSLVWDVLV��
5DJDP�JHQHWLN�DGLWLI�DGDODK�UDJDP�JHQHWLN�
\DQJ� PHQ\HEDENDQ� WHUMDGLQ\D� NHVDPDDQ�
VLIDW� GL� DQWDUD� WHWXD� GDQ� WXUXQDQQ\D��
)HQRWLSH� SDGD� DNVL� JHQ� DGLWLI� GLVHEDENDQ�
SHQMXPODKDQ�GDUL�PDVLQJ�PDVLQJ�DOHO�WDQSD�
LQWHUDNVL� GHQJDQ� DOHO� ODLQ� �LQWHUDNVL� DOHOLN�
DWDX�QRQ�DOHOLN��� VHGDQJNDQ�SDGD�DNVL� JHQ�
HSLVWDVLV��IHQRWLSH�GLWHQWXNDQ�ROHK�LQWHUDNVL�
DOHO�DOHO�GDUL�ORNXV�\DQJ�EHUEHGD��5R\��������
<XQLDQWL�HW�DO���������%DUUHOO�HW�DO���������

� 3DGD� WDQDPDQ� NHGHODL�� WROHUDQVL�
NHGHODL�WHUKDGDS�WDQDK�PDVDP�GLNHQGDOLNDQ�
ROHK� DNVL� JHQ� DGLWLI� \DQJ� MXJD� GLSHQJDUXKL�
DNVL�JHQ�HSLVWDVLV��.XVZDQWRUR��%DVXNL��GDQ�
$UV\DG��������PHQ\DWDNDQ�EDKZD�SHZDULVDQ�
VLIDW�MXPODK�SRORQJ�NHGHODL�GL�WDQDK�PDVDP�
GLNHQGDOLNDQ� ROHK� DNVL� JHQ� HSLVWDVLV��
6HGDQJNDQ�SDGD�WDQDPDQ�NDFDQJ�SDQMDQJ��
NHUHQWDQDQ� JHQHWLN� NDFDQJ� SDQMDQJ�
WHUKDGDS�SHQ\DNLW�PRVDLN�GLNHQGDOLNDQ�ROHK�
JHQ� UHVHVLI� \DQJ� VDOLQJ� EHULQWHUDNVL�
�.XVZDQWR�� *XULWQR�� 6RHWRSR�� 	� .DVQR��
������� 0HQXUXW� 3KLOOLSV� ������� DNVL� JHQ�
HSLVWDVLV� VDQJDW� EHUSHUDQ� SHQWLQJ� GDODP�
PHQHQWXNDQ� NDUDNWHU� NXDOLWDWLI� GDQ�
NXDQWLWDWLI�SDGD�VXDWX�WDQDPDQ�

� .DUDNWHU� NRPSRQHQ� KDVLO� GDQ� GD\D�
KDVLO�ODWHNV�SDGD�WDQDPDQ�NDUHW�PHUXSDNDQ�
NDUDNWHU�NXDQWLWDWLI�\DQJ�GLNHQGDOLNDQ�ROHK�
EDQ\DN� JHQ� PLQRU� �SROLJHQLN�� GLPDQD�
SHQJDUXK� PDVLQJ�PDVLQJ� JHQ� WHUKDGDS�
SHQDPSLODQ�NDUDNWHU� IHQRWLSHQ\D�NHFLO�GDQ�
EHUVLIDW�DGLWLI��*HQ�JHQ�\DQJ�PHQJHQGDOLNDQ�
NDUDNWHU�NXDQWLWDWLI�WHUVHEXW�EHNHUMD�VHFDUD�
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EHUVDPD�VDPD� VHKLQJJD� VHFDUD� JHQHWLN�
P HP L O L N L � S H Q J D U XK � O H E L K � E H V D U �
GLEDQGLQJNDQ� SHQJDUXK� OLQJNXQJDQ�
�$TXDDK�� ������ 6RELU� 	� 6\XNXU�� �������
%DQ\DNQ\D�JHQ�\DQJ�WHUOLEDW�SDGD�NDUDNWHU�
NXDQWLWDWLI� PHQ\HEDENDQ� SROD� VHEDUDQ�
NDUDNWHU� WHUVHEXW� OHELK� � EHUVLIDW� NRQWLQX��
VHGDQJNDQ�MLND�PHPEHQWXN�VHEDUDQ�GLVNULW�
PDND�NDUDNWHU�WHUVHEXW�GLJRORQJNDQ�VHEDJDL�
NDUDNWHU� NXDOLWDWLI�� .DUDNWHU� NXDOLWDWLI�
WHUVHEXW�SDGD�XPXPQ\D�GLNHQGDOLNDQ�ROHK�
JHQ�JHQ�PD\RU��PRQRJHQLN���3DGD�NDVXV�LQL�
MXPODK� GDQ� DNVL� JHQ� \DQJ�PHQJHQGDOLNDQ�
VXDWX� NDUDNWHU� NRPSRQHQ� KDVLO� GDQ� GD\D�
KDVLO� ODWHNV� GDSDW� GLNHWDKXL� PHODOXL�
S H U K L W X Q J D Q � V W D W L V W L N � G H Q J D Q �
PHPDQIDDWNDQ�QLODL�VNHZQHVV�GDQ�NXUWRVLV�
�5R\��������

� 6NHZQHVV� PHUXSDNDQ� XNXUDQ�
NHPHQMXOXUDQ�NXUYD�VHEDUDQ�VXDWX�SRSXODVL�
GDQ � NXU WRV LV � PHUXSDNDQ� XNXUDQ�
NHJHPXNDQ� NXUYD�� -LND� QLODL� VNHZQHVV�
PHQGHNDWL�QRO�DWDX�VDPD�GHQJDQ�QRO�GDSDW�
GLGXJD� EDKZD� DNVL� JHQQ\D� EHUVLIDW� DGLWLI��
MLND�VNHZQHVV�EHUVLIDW�QHJDWLI��PDND�DNVL�JHQ�
\DQJ�WHUOLEDW�DGDODK�DGLWLI�GHQJDQ�SHQJDUXK�
HSLWDVLV�GXSOLNDW��VHGDQJNDQ�MLND�VNHZQHVV�
EHUQLODL� SRVLWLI�� PDND� NDUDNWHU� WHUVHEXW�
GLNHQGDOLNDQ� ROHK� VLIDW� DGLWLI� GHQJDQ�
SHQJDUXK�HSLVWDVLV�NRPSOHPHQWHU�

� 3HQGXJDDQ�QLODL�NXUWRVLV�GLJXQDNDQ�
XQWXN�PHQGXJD�MXPODK�JHQ�SHQJHQGDOLQ\D��
-LND�NXUWRVLV�EHUQLODL�!���PDND�VHEDUDQQ\D�
GLVHEXW� OHSWRNXUWLF� GDQ� NDUDNWHU� WHUVHEXW�
GLNHQGDOLNDQ�ROHK�VHGLNLW�JHQ��VOLJKWO\�JHQH���
VHGDQJNDQ� MLND�NXUWRVLV�EHUQLODL�����PDND�
VHEDUDQQ\D�GLVHEXW�SODW\NXUWLF�GDQ�NDUDNWHU�
WHUVHEXW� GLNHQGDOLNDQ� ROHK� EDQ\DN� JHQ�
�SRO\JHQHV�� �5R\�� ������� 7XMXDQ� GDUL�
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHPSHODMDUL�
SHQGXJDDQ� DNVL� JHQ� NDUDNWHU� NRPSRQHQ�
KDVLO� GDQ� GD\D� KDVLO� ODWHNV� EHEHUDSD�
JHQRWLSH� NDUHW� KDVLO� SHUVLODQJDQ� NORQ� ,$1�
����;�31������

%$+$1�'$1�0(72'(

� 3HQHOLWLDQ�LQL�GLODNXNDQ�GL�3HQJXMLDQ�
(YDOXDVL� 6HPDLDQ� )�� �6(7�  � 6HHGOLQJ�
(YDOXDWLRQ� 7ULDO�� GDQ� /DERUDWRULXP�
$JURQRPL�� %DODL� 3HQHOLWLDQ� 6XQJHL� 3XWLK��
3XVDW� 3HQHOLWLDQ� .DUHW� \DQJ� WHUOHWDN� GL� �
.DEXSDWHQ�'HOL�6HUGDQJ��3URYLQVL�6XPDWHUD�
8WDUD�� /RNDVL� SHQHOLWLDQ� EHUDGD� SDGD�

NHWLQJJLDQ������P�GL�DWDV�SHUPXNDDQ� ODXW�
�GSO���0DWHUL� JHQHWLN� \DQJ� GLJXQDNDQ� SDGD�
SHQHOLWLDQ� LQL� DGDODK� ��� JHQRWLSH� KDVLO�
SHUVLODQJDQ�,$1�����;�31������\DLWX�*����
*����*����*����*����*����*����*����*����
*����*����*����*����*����*����*����*����
*����*����*����*����*����*����*����*����
*����*����*�����*�����*�����*�����*�����
*�����*����*����GDQ�GXD�WHWXD�\DLWX�,$1�
���� �3��� GDQ� 31� ����� �3���� *HQRWLSH�
JHQRWLSH�WHUVHEXW�GLWDQDP�SDGD�WDKXQ�������
0DVLQJ�PDVLQJ�JHQRWLSH�GLWDQDP�VHEDQ\DN�
VDWX�WDQDPDQ�GHQJDQ�MDUDN�WDQDP���P�[���P��
VHGDQJNDQ� NORQ� ,$1� ���� GLDPDWL� SDGD�
SHQHOLWLDQ�LQL�EHUDVDO�GDUL�NHEXQ�NRPHUVLDO�
GDQ�NORQ�31������GLDPDWL�GL�NHEXQ�NROHNVL�
SODVPD�QXWIDK�,55'%������

3HQJDPDWDQ� GL ODNXNDQ� SDGD�
PDVLQJ�PDVLQJ�JHQRWLSH�EHUXPXU�VHPELODQ�
WDKXQ�\DQJ�PHOLSXWL�� OLOLW�EDWDQJ� WDQDPDQ��
WLQJJL�WDQDPDQ��WLQJJL�EDWDQJ�EHEDV�FDEDQJ��
MXPODK� FDEDQJ� SULPHU�� WHEDO� NXOLW�� MXPODK�
ULQJ� SHPEXOXK� ODWHNV�� GLDPHWHU� VHO�
SHPEXOXK� ODWHNV�� YROXPH� ND\X�� GDQ� KDVLO�
ODWHNV�� 'DWD� KDVLO� SHQHOLWLDQ� GLDQDOLVLV�
P H Q J J X Q D N D Q � V W D W L V W L N � G H Q J D Q �
PHPDQIDDWNDQ� 3URJUDP� 0,1,7$%� 9HU�� ���
XQWXN�PHQGDSDWNDQ�QLODL�WHQJDK��PLQLPXP��
PDNVLPXP��VLPSDQJDQ�EDNX�GDQ�NRHILVLHQ�
NHUDJDPDQ� IHQRWLSLN� �..)��� 6HEDUDQ� GDWD�
VHWLDS� NDUDNWHU� SDGD� SRSXODVL� WXUXQDQ� )��
GLDQDOLVLV� GHQJDQ� PHQJJXQDNDQ� XML�
NHQRUPDODQ� NXUYD�� $QDOLVLV� LQL� GLJXQDNDQ�
XQWXN�PHQGXJD�MXPODK�GDQ�DNVL�JHQ�\DQJ�
PHQJHQGDOLNDQ� VXDWX� NDUDNWHU� WHUWHQWX��
3HQGXJDDQ� DNVL� JHQ� \DQJ� PHQJHQGDOLNDQ�
NDUDNWHU� \DQJ� GLDPDWL� GLODNXNDQ� PHODOXL�
DQDOLVLV�VNHZQHVV�GDQ�NXUWRVLV��5R\��������
GHQJDQ� PHPDQIDDWNDQ� 3URJUDP� 0,1,7$%�
9HU�����

1LODL�VNHZQHVV��6N��GLKLWXQJ�GHQJDQ�
PHQJJXQDNDQ� UXPXV� PDWHPDWLND� VHEDJDL�
EHULNXW�

6HGDQJNDQ� QLODL� NXUWRVLV� �.F��
GLKLWXQJ�GHQJDQ�UXPXV�VHEDJDL�EHULNXW�

�
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.HWHUDQJDQ��5HPDUNV����
Q��-XPODK�WDQDPDQ�
[ ��3DUDPHWHU�[�SDGD�QLODL�NH�LL

[�� 1LODL�UDWD�UDWD�SDUDPHWHU�
V�� 6WDQGDU�GHYLDVL

'LPDQD��
��1LODL�VNHZQHVV� ���VHEDUDQ�QRUPDO��DNVL�
JHQ�DGLWLI

��1LODL�VNHZQHVV�����VHEDUDQ�WLGDN�QRUPDO��
DNVL� JHQ� DGLWLI� GDQ� WHUGDSDW� SHQJDUXK�
HSLVWDVLV�GXSOLNDW

��1LODL�VNHZQHVV�!���VHEDUDQ�WLGDN�QRUPDO��
DNVL� JHQ� DGLWLI� GDQ� WHUGDSDW� SHQJDUXK�
HSLVWDVLV�NRPSOHPHQWHU

��1LODL� NXUWRVLV� �� �� VHEDUDQ� SODW\NXUWLF��
NDUDNWHU�GLNHQGDOLNDQ�ROHK�EDQ\DN�JHQ

��1LODL� NXUWRVLV� !� �� VHEDUDQ� OHSWRNXUWLF��
NDUDNWHU� GLNHQGDOLNDQ� ROHK� VHGLNLW� JHQ

+$6,/�'$1�3(0%$+$6$1

.HUDJDDQ�.DUDNWHU�.RPSRQHQ�+DVLO�GDQ�
'D\D�+DVLO�/DWHNV

� $QDOLVLV� VWDWLVWLN� WHUKDGDS� NDUDNWHU�
NRPSRQHQ� KDVLO� GDQ� GD\D� KDVLO� ODWHNV�
EHEHUDSD�JHQRWLSH�KDVLO�SHUVLODQJDQ�,$1�����
;� 31� ����� GLVDMLNDQ� SDGD� 7DEHO� ��� +DVLO�
SHQJDPDWDQ�PHQXQMXNNDQ�EDKZD�NDUDNWHU�
MXPODK� FDEDQJ� XWDPD� GDQ� YROXPH� ND\X�
PHPLOLNL� NHUDJDPDQ� IHQRWLSLN� \DQJ� SDOLQJ�
WLQJJL� GHQJDQ� QLODL� NRHILVLHQ� NHUDJDPDQ�
IHQRWLSLN� �..)�� \DLWX� PDVLQJ� ²� PDVLQJ�
VHEHVDU�������GDQ�������

� .DUDNWHU� NRPSRQHQ� KDVLO� ODLQQ\D�
\DQJ� GLDPDWL� PHQXQMXNNDQ� NHUDJDPDQ�
IHQRWLSLN� EHUNLVDU� DQWDUD� ����� ²� �������
.DUDNWHU� GLDPHWHU� VHO� SHPEXOXK� ODWHNV�
PHQXQMXNNDQ� NHUDJDPDQ� IHQRWLSLN� \DQJ�
SDOLQJ� UHQGDK� �..)�  � ������� GHQJDQ� QLODL�
W H Q J D K � V H E H V D U � � � �P � � + D O � L Q L �
PHQJLQGLNDVLNDQ�EDKZD�NDUDNWHU�GLDPHWHU�
VHO� SHPEXOXK� ODWHNV� DQWDU� JHQRWLSH� OHELK�
VHUDJDP� GLEDQGLQJNDQ� GHQJDQ� NDUDNWHU�
ODLQQ\D��.RHILVLHQ�NHUDJDPDQ� \DQJ� UHQGDK�
SDGD� GLDPHWHU� VHO� SHPEXOXK� ODWHNV� MXJD�
VXGDK� SHUQDK� GLODSRUNDQ� SDGD� SHQHOLWLDQ�
VHEHOXPQ\D��1RYDOLQD�HW�DO���������:RHODQ�HW�
DO���������
�
� 7HUGDSDWQ\D� NHUDJDPDQ� NDUDNWHU�
NRPSRQHQ� KDVLO� GDQ� GD\D� KDVLO� DQWDU�
JHQRWLSH� GLGXJD� OHELK� GLDNLEDWNDQ� ROHK�
IDNWRU� JHQHWLN�� +DO� LQL� GDSDW� GLSDKDPL�
PHQJLQJDW� WHWXD� EHWLQD� GDQ� WHWXD� MDQWDQ�
PHPLOLNL� NHNHUDEDWDQ� JHQHWLN� \DQJ� MDXK�

�2NWDYLD� HW� DO��� ������ 6D\XUDQGL� 	� $LGL�
'DVOLQ�� ������� .ORQ� ,$1� ���� \DQJ�
PHUXSDNDQ� WHWXD� EHWLQD� EHUDVDO� GDUL�
3RSXODVL� :LFNKDP� SDGD� WDKXQ� ������
VHGDQJNDQ�NORQ�31������PHUXSDNDQ�KDVLO�
HNVSHGLVL� ,55'%� SDGD� WDKXQ� ������ 6HODLQ�
LWX�� GLGXJD� MXJD� GLDNLEDWNDQ� ROHK� VLIDW�
KHWHUR]LJRW�KHWHURJHQ�SDGD�KDVLO�NHWXUXQDQ�
WDQDPDQ� NDUHW� \DQJ� GDSDW� GLNHWDKXL� GDUL�
QLODL� NLVDUDQ� JHQRWLSH� GDQ� QLODL� ..)� \DQJ�
FXNXS� EHUDJDP��0HQXUXW�1RYDOLQD� ��������
NHUDJDPDQ�JHQHWLN�\DQJ� MDXK�DQWDUD� WHWXD�
3RSXODVL� :LFNKDP� GDQ� ,55'%� �����
PHQJDNLEDWNDQ�JHQ�JHQ�\DQJ� WHUOLEDW�SDGD�
SHQDPSLODQ� VXDWX� NDUDNWHU� WDQDPDQ�
EHUVHJUHJDVL� SDGD� SRSXODVL� WXUXQDQ�
SHUWDPD�

� 7DEHO���PHQXQMXNNDQ�EDKZD� �VDODK�
VDWX� JHQRWLSH� PHPLOLNL� MXPODK� FDEDQJ�
SULPHU�PHOHELKL�QLODL�UDWD�UDWD�NHGXD�WHWXD�
GHQJDQ� MXPODK� FDEDQJ� SULPHU� VHEDQ\DN� ��
FDEDQJ�� �GHPLNLDQ�KDOQ\D�GHQJDQ�GLDPHWHU�
VHO� SHPEXOXK� ODWHNV� VDODK� VDWX� JHQRWLSH�
PHPLOLNL�GLDPHWHU�VHO�SHPEXOXK�ODWHNV�������
�P�� PHOHELKL� QLODL� UDWD�UDWD� NHGXD� WHWXD��
8NXUDQ� OLOLW�EDWDQJ�GDQ�KDVLO� ODWHNV�XQWXN�
VHPXD�JHQRWLSH�PHPLOLNL�QLODL� WHQJDK� MDXK�
OHELK� UHQGDK� GLEDQGLQJNDQ� GHQJDQ� NHGXD�
WHWXD��%HUGDVDUNDQ�NDUDNWHU�SHUWXPEXKDQ�
OLOLW� EDWDQJ� GDQ� KDVLO� ODWHNV� JHQRWLSH� KDVLO�
SHUVLODQJDQ� WHUVHEXW� PHQXQMXNNDQ� EDKZD�
EHOXP� GLSHUROHK� VHJUHJDQ�VHJUHJDQ�
SRWHQVLDO�XQWXN�GLNHPEDQJNDQ�OHELK�ODQMXW��
:RHODQ�HW�DO��������PHODSRUNDQ�EDKZD�KDVLO�
SHUVLODQJDQ� WHWXD� EHUNHUDEDW� MDXK� \DNQL�
NORQ�55,0�����;�31������SDGD�SHQJXMLDQ�
6(7� EHOXP� EHUKDVLO� PHQHPXNDQ� VHJUHJDQ�
SRWHQVLDO�\DQJ�GDSDW�GLNHPEDQJNDQ�VHEDJDL�
JHQRWLSH�SHQJKDVLO�ODWHNV�WLQJJL���

� 1RYD O LQD � ����� � � MXJD � W H O DK �
PHODSRUNDQ�EDKZD�SHUVLODQJDQ�DQWDUD�NORQ�
3%�����;�31���GDQ�3%�����;�31������EHOXP�
PHPEHULNDQ�KDVLO�Q\DWD�WHUKDGDS�SHUEDLNDQ�
SRWHQVL� KDVLO� ODWHNV� SDGD� JHQRWLSH� )���
'HPLNLDQ�KDOQ\D�GDODP�SHQHOLWLDQ�LQL�PDVLK�
EHOXP� PHPEHULNDQ� NHPDMXDQ� VHOHNVL�
WHUKDGDS�JHQRWLSH�)��KDVLO�SHUVLODQJDQ�NORQ�
,$1� ���� ;� 31� ������ 'DUL� EHEHUDSD� KDVLO�
SHQHOLWLDQ� \DQJ� WHODK� GLODSRUNDQ� WHUQ\DWD�
JHQRWLSH� )�� KDVLO� SHUVLODQJDQ� DQWDUD�
SRSXODVL�:LFNKDP�GHQJDQ�JHQRWLSH� ,55'%�
����� PDVLK� MDXK� GDUL� KDUDSDQ� XQWXN�
PHPSHUROHK� NDQGLGDW� NORQ� NDUHW� XQJJXO��
3RWHQVL�KDVLO�NDUHW�NHULQJ�JHQRWLSH�JHQRWLSH�
WHUVHEXW�PDVLK�MDXK�GL�EDZDK�SRWHQVL�KDVLO�
NDUHW� NHULQJ� SDGD� NORQ�NORQ� \DQJ� VXGDK�
GLEXGLGD\DNDQ� VDDW� LQL� �6D\XUDQGL� 	�
:RHODQ���������
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7DEHO����1LODL�WHQJDK�NDUDNWHU�SHUWXPEXKDQ��DQDWRPL�NXOLW��GDQ�KDVLO�ODWHNV�GDUL�EHEHUDSD�
JHQRWLSH�KDVLO�SHUVLODQJDQ�,$1�����;�31������SDGD�XPXU���WDKXQ�

7DEOH����0HDQ�YDOXH�RI�JURZWK��EDUN�DQDWRP\��DQG�ODWH[�\LHOG�FKDUDFWHUV�RI�VRPH�JHQRW\SH�
FURVVLQJ�UHVXOW�RI�,$1�����;�31������SDUHQWDO�FORQHV�DW���\HDUV�ROG�
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3�� �WHWXD�EHWLQD�,$1������IHPDOH�SDUHQW���3� �WHWXD�MDQWDQ�31�������PDOH�SDUHQW���Ô� �VLPSDQJDQ�EDNX�
�VWDQGDUG�GHYLDWLRQ���..)� �NRHILVLHQ�NHUDJDPDQ�IHQRWLSH��FRHIILFLHQW�RI�SKHQRW\SLF�YDULDWLRQ��
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� .ORQ� NDUHW� KDVLO� SHPXOLDDQ� \DQJ�
EHUNHPEDQJ�VDDW�LQL�VHSHUWL�NORQ�VHUL�3%��VHUL�
55,0�� GDQ� VHUL� ,55� PHPLOLNL� KDVLO� ODWHNV�
�J�S�V�� VHEHVDU� �� ��� J� SDGD� SHQ\DGDSDQ�
WDKXQ�SHUWDPD��70����GDQ�WHUXV�PHQLQJNDW�
VHMDODQ� GHQJDQ� EHUWDPEDKQ\D� XPXU�
WDQDPDQ�� VHGDQJNDQ� JHQRWLSH�JHQRWLSH�
KDVLO�SHUVLODQJDQ�DQWDUD�NORQ�,$1�����GDQ�
31������\DQJ�GLDPDWL�SDGD�WDKXQ�SHUWDPD�
VDGDS��70����PHPLOLNL�UDWD�UDWD�KDVLO�ODWHNV�
KDQ\D�VHEHVDU������J�GHQJDQ�NLVDUDQ�DQWDUD�
�����²������J�

3HQGXJDDQ�$NVL�*HQ�3HQJHQGDOL�.DUDNWHU�
.RPSRQHQ�+DVLO�GDQ�'D\D�+DVLO�/DWHNV

� +DVLO�DQDOLVLV�SROD�VHEDUDQ�NDUDNWHU�
NRPSRQHQ�KDVLO� GDQ�KDVLO� ODWHNV� GLVDMLNDQ�
SDGD� *DPEDU� �� KLQJJD� *DPEDU� ��� 3ROD�
SHQ\HEDUDQ� NDUDNWHU� NRPSRQHQ� KDVLO� GDQ�
GD\D� KDVLO� ODWHNV� \DQJ� GLDPDWL� GDUL� ���
JHQRWLSH�KDVLO�SHUVLODQJDQ�NORQ�,$1������3���
;� 31� ����� �3��� PHQXQMXNNDQ� NDUDNWHU�
NRPSRQHQ�KDVLO�GDQ�GD\D�KDVLO�PHPEHQWXN�
NXUYD� PHQMXOXU� NH� NLUL� GDQ� NH� NDQDQ��

*DPEDU���� 3ROD�VHEDUDQ�GDWD�XNXUDQ�OLOLW�EDWDQJ�GDQ�WLQJJL�WDQDPDQ�SDGD����JHQRWLSH�KDVLO�
SHUVLODQJDQ�WHWXD�NORQ��,$1������3���;�31�������3��

)LJXUH���� 'LVWULEXWLRQ�SDWWHUQ�GDWD�RI�JLUWK�DQG�SODQW�KLJK�RI����JHQRW\SHV�FURVVLQJ�UHVXOW�RI�
,$1������3���;�31�������3���SDUHQWDO�FORQHV�
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JHQRWLSH�KDVLO�SHUVLODQJDQ�WHWXD�NORQ��,$1������3���;�31�������3��

)LJXUH���� �'LVWULEXWLRQ�SDWWHUQ�GDWD�RI�QXPEHU�RI�PDLQ�EUDQFK�DQG�KLJK�PDLQ�EUDQFK�RI����
JHQRW\SHV�FURVVLQJ�UHVXOW�RI�,$1������3���;�31�������3���SDUHQWDO�FORQHV�

*DPEDU����3ROD�VHEDUDQ�GDWD��MXPODK�ULQJ�SHPEXOXK�ODWHNV�GDQ�GLDPHWHU�VHO�SHPEXOXK�ODWHNV�
SDGD����JHQRWLSH�KDVLO�SHUVLODQJDQ�WHWXD�NORQ��,$1������3���;�31�������3��

)LJXUH����� 'LVWULEXWLRQ�SDWWHUQ�GDWD�RI�QXPEHU�RI�ODWH[�YHVVHOV�DQG�GLDPHWHU�RI�ODWH[�YHVVHO�RI����
JHQRW\SHV�FURVVLQJ�UHVXOW�RI�,$1������3���;�31�������3���SDUHQWDO�FORQHV�
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7HUGDSDW� NDUDNWHU� NRPSRQHQ� KDVLO� \DQJ�
PHPLOLNL�QLODL�NDUDNWHU�GLDQWDUD�NHGXD�WHWXD�
\DLWX�SDGD�NDUDNWHU�GLDPHWHU�VHO�SHPEXOXK�
ODWHNV�� 0HQXUXW� -DPERUPLDV� ��������
NDUDNWHU� NXDQWLWDWLI� SDGD� WDQDPDQ� \DQJ�
SHQ\HEDUDQQ\D� PHQMXOXU� NH� NLUL� DWDX� NH�
NDQDQ� PHQXQMXNNDQ� DGDQ\D� SHQJDUXK�
OLQJNXQJDQ��LQWHUDNVL�JHQRWLSH�[�OLQJNXQJDQ��
SDXWDQ�JHQ�DWDX�HSLVWDVLV��

� (SLVWDVLV� DGDODK� LQWHUDNVL� DQWDUD�
GXD�JHQ�DWDX�OHELK�GDUL�ORNXV�\DQJ�EHUEHGD�

GDODP�PHPEHQWXN�VXDWX�IHQRWLSH� �6D[HQD��
6D[HQD�� .XPDU�� 	� 9DUVKQH\�� ������� �
(SLVWDVLV�WHUGLUL�GDUL�HSLVWDVLV�NRPSOHPHQWHU�
GDQ� HSLVWDV LV � GXSO LNDW � � (SLVWDV LV �
NRPSOHPHQWHU�DGDODK�LQWHUDNVL�JHQ�GLPDQD�
IXQJVL�VXDWX�JHQ�DNDQ�GLSHUOXNDQ�ROHK�JHQ�
ODLQ� XQWXN� PHPEHQWXN� VXDWX� IHQRWLSH��
VHGDQJNDQ� HSLVWDVLV� GXSOLNDW� DGDODK�
LQWHUDNVL� \DQJ� KDQ\D� MLND� GXD� JHQ�
PHQJKDVLONDQ� EDKDQ� \DQJ� VDPD� XQWXN�
PHPEHQWXN� IHQRWLSH� \DQJ� VDPD� �.OXJ��
&XPPLQJV�� 6SHQFHU�� 	� 3DOODGLQR�� �������
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�����3���;�31�������3��

)LJXUH����� 'LVWULEXWLRQ�SDWWHUQ�GDWD�RI�WLPEHU�YROXPH�RI����JHQRW\SHV�FURVVLQJ�UHVXOW�RI�,$1�����
�3���;�31�������3���SDUHQWDO�FORQHV�

7DEHO� ��� 3HQGXJDDQ�DNVL� JHQ�GDQ� MXPODK� JHQ�NDUDNWHU� DJURQRPL�SDGD���� JHQRWLSH�KDVLO�
SHUVLODQJDQ�NORQ�,$1�����;�31������

7DEOH���� *HQH�DFWLRQ�HVWLPDWLRQ�DQG�QXPEHU�RI�JHQHV�RQ�DJURQRP\�FKDUDFWHU�RI����JHQRW\SHV�
FURVVLQJ�UHVXOW�RI�,$1�����;�31������UXEEHU�SDUHQWDO�FORQHV
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1LODL�VNHZQHVV�GDQ�NXUWRVLV�XQWXN�PHQGXJD�
DNVL�JHQ�GDQ�MXPODK�JHQ�NDUDNWHU�DJURQRPL� �
GDUL����JHQRWLSH�KDVLO�SHUVLODQJDQ�,$1�����;�
31������GLVDMLNDQ�SDGD�7DEHO���

� 7DEHO� �� PHQXQMXNNDQ� EDKZD�
NDUDNWHU�OLOLW�EDWDQJ��WLQJJL�WDQDPDQ��MXPODK�
FDEDQJ�� WHEDO�NXOLW�� MXPODK�ULQJ�SHPEXOXK�
ODWHNV�� YROXPH� ND\X� GDQ� KDVLO� ODWHNV�
PHPLOLNL�QLODL�VNHZQHVV�!����1LODL�VNHZQHVV�
!���PHQXQMXNNDQ�EDKZD�NDUDNWHU�NDUDNWHU�
WHUVHEXW�PHPLOLNL�VHEDUDQ�WLGDN�QRUPDO�GDQ�
DNVL� JHQ� \DQJ� PHQJHQGDOLNDQ� NDUDNWHU�
WHUVHEXW� EHUVLIDW� HSLVWDVLV� NRPSOHPHQWHU�
\DQJ�DUWLQ\D�NDUDNWHU�WHUVHEXW�GLNHQGDOLNDQ�
ROHK� EDQ\DN� JHQ� \DQJ� EHUEHGD� ORNXV�
EHULQWHUDNVL� GDODP� PHQJKDVLONDQ� VXDWX�
IHQRWLSH�WHUWHQWX��$NVL�JHQ�GDUL�VXDWX�ORNXV�
GDSDW�PHQXWXSL�DNVL� JHQ�SDGD� ORNXV�\DQJ�
ODLQ�� 3HQDPSLODQ� VXDWX� NDUDNWHU� DWDX�
IHQRWLSH� DGDODK� KDVLO� VXDWX� SURVHV�
PHWDEROLVPH�\DQJ�SDGD�VHWLDS� WDKDSDQQ\D�
PHOLEDWNDQ�NHUMD�VXDWX�JHQ��ROHK�NDUHQD�LWX�
GLSHUOXNDQ�VHGHUHWDQ�JHQ��6RELU�	�6\XNXU��
�������

� .DUDNWHU� WLQJJL� FDEDQJ� XWDPD� GDQ�
GLDPHWHU�VHO�SHPEXOXK�ODWHNV�PHPLOLNL�QLODL�
VNHZQHVV� �� ��� .HGXD� NDUDNWHU� WHUVHEXW�
PHPLOLNL�VHEDUDQ�WLGDN�QRUPDO�GHQJDQ�DNVL�
JHQ� EHUVLIDW� HSLVWDVLV� GRPLQDQ��+XEXQJDQ�
DQWDUD� FLUL�FLUL� VXDWX� VLIDW� WLGDN� VHODOX�
PHPLOLNL� KXEXQJDQ� GRPLQDQ�UHVHVLI�� 3DGD�
SHQHOLWLDQ�LQL�PHQXQMXNNDQ�EDKZD�FLUL�\DQJ�
PXQFXO� SDGD� JHQRWLSH� KDVLO� SHUVLODQJDQ�
WHUQ\DWD� EXNDQ�PHUXSDNDQ� FLUL� GDUL� VDODK�
VDWX�WHWXD��PHODLQNDQ�FDPSXUDQ�GDUL�NHGXD�
WHWXD�\DQJ�PHPLOLNL�KXEXQJDQ�NRGRPLQDQ�
VHEDE� WLGDN� GLWHPXNDQQ\D� DOHO� GRPLQDQ�
UHVHVLI�� NHGXD� DOHO� EHULQWHUDNVL� GDQ�
EHUHNVSUHVL� PHQJKDVLONDQ� IHQRWLSH� EDUX�
\DQJ� EHUEHGD� GHQJDQ� WHWXDQ\D� �6XVDQWR��
������6RELU�	�6\XNXU��������

� 7DEHO���PHQXQMXNNDQ�QLODL�NXUWRVLV�
PDVLQJ�PDVLQJ�NDUDNWHU�DJURQRPL��.DUDNWHU�
OLOLW�EDWDQJ�� WLQJJL�FDEDQJ�XWDPD��GLDPHWHU�
VHO�SHPEXOXK�ODWHNV��YROXPH�ND\X��GDQ�KDVLO�
ODWHNV� PHPLOLNL� QLODL� NXUWRVLV� �� ��� 1LODL�
NXUWRVLV�����PHQXQMXNNDQ�EDKZD�NDUDNWHU�
NDUDNWHU� WHUVHEXW� PHPLOLNL� JUDILN� VHEDUDQ�
SODW\NXUWLF� \DQJ� EHUDUWL� NDUDNWHU� WHUVHEXW�
GLNHQGDOLNDQ� ROHK� EDQ\DN� JHQ� �SROLJHQLN���
.DUDNWHU� WLQJJL� WDQDPDQ�� MXPODK� FDEDQJ��
WHEDO�NXOLW��GDQ�MXPODK�ULQJ�SHPEXOXK�ODWHNV�
PHPLOLNL� QLODL� NXUWRVLV� !� ��� JUDILN� GHQJDQ�
QLODL� NXUWRVLV� !� �� PHPLOLNL� VHEDUDQ�

OHSWRNXUWLF� \DQJ� EHUDUWL� NDUDNWHU�NDUDNWHU�
WHUVHEXW� GLNHQGDOLNDQ� ROHK� VHGLNLW� JHQ��
0HQXUXW� 0DWKHU� GDQ� -LQNV� ������� EDKZD�
JUDILN�WLGDN�PHQ\HEDU�QRUPDO�WHUMDGL�DNLEDW�
JHQ�JHQ� QRQ� DGLWLI� \DQJ� PHQJHQGDOLNDQ�
NHUDJDPDQ�SDGD�SRSXODVL�GLSHQJDUXKL�ROHK�
DGDQ\D� SDXWDQ�� DGDQ\D� NHWHUOLEDWDQ� JHQ�
PD\RU�� GDQ� SHQJDUXK� OLQJNXQJDQ� \DQJ�
EHVDU��

� %HUGDVDUNDQ� SHQHOLWLDQ� \DQJ� WHODK�
GLODNXNDQ� GLNHWDKXL� EDKZD� SHUZDULVDQ�
NDUDNWHU� NXDQWLWDWLI� \DQJ� GLDPDWL� SDGD�
SRSXODVL� JHQRWLSH� \DQJ� EHUDVDO� GDUL�
SHUVLODQJDQ�NORQ�,$1�����;�31������WLGDN�
GLZDULVNDQ� VHFDUD� VHGHUKDQD� PHODLQNDQ�
GLSHQJDUXKL� ROHK� EDQ\DN� JHQ�� 0HQXUXW�
0DWKHU� GDQ� -LQNV� �������� NDUDNWHU�
NXDQWLWDWLI� GLNHQGDOLNDQ� ROHK� EDQ\DN� JHQ�
�SROLJHQLN���VHGDQJNDQ�PHQXUXW�5R\���������
KDPSLU� VHPXD� NDUDNWHU� NXDQWLWDWLI� \DQJ�
GLSHODMDUL� GLNHQGDOLNDQ� VHFDUD� SROLJHQLN�
GHQJDQ� DNVL� JHQ� DGLWLI� GHQJDQ� SHQJDUXK�
HSLVWDVLV�GXSOLNDW�� HSLVWDVLV� DGLWLI�PDXSXQ�
HSLVWDVLV� NRPSOHPHQWHU�� 7HUGDSDWQ\D�
HSLVWDVLV� PHQHJDVNDQ� EDKZD� SHUOX� OHELK�
EDQ\DN� LQGLYLGX�LQGLYLGX� VHJUHJDQ� \DQJ�
GLWDQDP�SDGD�JHQHUDVL�EHULNXWQ\D�VHKLQJJD�
DNDQ�PHQJKDVLONDQ�JHQRWLSH�KDUDSDQ�\DQJ�
OHELK� SRWHQVLDO�� 6HODLQ� LWX�� SHQJDUXK�
HSLVWDVLV�NRPSOHPHQWHU�GDQ�GXSOLNDW�DNDQ�
PHQXUXQ�VHLULQJ�GHQJDQ�ODQMXWQ\D�JHQHUDVL�
EHUVHJUHJDVL��

.(6,038/$1�

� 7HUGDSDW� NHUDJDPDQ� NDUDNWHU�
NRPSRQHQ� KDVLO� GDQ� GD\D� KDVLO� ODWHNV�
JHQRWLSH�KDVLO�SHUVLODQJDQ�NORQ�,$1�����;�31�
����� GHQJDQ� QLODL� ..)� EHUNLVDU� DQWDUD�
����²������� %HUGDVDUNDQ� SHQGXJDDQ� DNVL�
JHQ�GLSHUROHK�HSLVWDVLV�NRPSOHPHQWHU�SDGD�
NDUDNWHU�OLOLW�EDWDQJ��WLQJJL�WDQDPDQ��MXPODK�
FDEDQJ� XWDPD�� WHEDO� NXOLW�� MXPODK� ULQJ�
SHPEXOXK� ODWHNV�� YROXPH� ND\X�� GDQ� KDVLO�
ODWHNV� \DQJ� DUWLQ\D� NHWXMXK� NDUDNWHU�
WHUVHEXW� VDQJDW� GLNHQGDOLNDQ� ROHK� EDQ\DN�
JHQ��VHGDQJNDQ�HSLVWDVLV�GRPLQDQ�WHUGDSDW�
SDGD� NDUDNWHU� WLQJJL� FDEDQJ� XWDPD� GDQ�
GLDPHWHU�VHO�SHPEXOXK�ODWHNV�\DQJ�DUWLQ\D�
EDKZD � N HGXD � ND U DN W H U � W H U V HEX W �
GLNHQGDOLNDQ� ROHK� VHGLNLW� JHQ�� 8QWXN�
PHQJHWDKXL�LQIRUPDVL�\DQJ�OHELK�PHQGDODP�
WHUKDGDS�JHQRWLSH�JHQRWLSH� �WHUVHEXW��PDND�
SHUOX�GLODNXNDQ�SHQJXMLDQ��SDGD�VNDOD�\DQJ�
OHELK�OXDV�

6D\XUDQGL�GDQ�:RHODQ
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8&$3$1�7(5,0$�.$6,+�

8F D S DQ � W H U LP D � N D V L K � G D Q �
SHQJKDUJDDQ� WLQJJL� GLVDPSDLNDQ� NHSDGD�
%DODL� 3HQHOLWLDQ� 6XQJHL� 3XWLK�� 3XVDW�
3HQHOLWLDQ� .DUHW� DWDV� EDQWXDQ� GDQD� ULVHW�
PHODOXL�SURJUDP�,Q�+RXVH�5HVHDUFK�7$������
VHUWD� NHSDGD� SDUD� 7HNQLVL� 3HQHOLWLDQ� D�Q�
,QGUD� *XQDZDQ�� (UYLQD�� GDQ� *DQL� DWDV�
E DQ WXDQ � GDQ � N H U M D V DPD � V H O DPD �
SHODNVDQDDQ� NHJLDWDQ� SHQHOLWLDQ� VHKLQJJD�
GDSDW�EHUMDODQ�GHQJDQ�EDLN�GDQ�VHOHVDL�WHSDW�
ZDNWX�

'$)7$5�3867$.$

$LGL�'DVOLQ��� 6XKHQGU\�� ,��� 	� $]ZDU�� 5��
�������� *URZWK� FKDUDFWHULVWLF� DQG� �
\LHOG� SHUIRUPDQFH� RU� UHFRPPHQGHG�
FORQHV� LQ� FRPPHUFLDO� SODQWLQJ��
3URFHHGLQJV� ,QWHUQDWLRQDO� 5XEEHU�
&RQIHUHQFH� DQG� ,55'%� 6\PSRVLXP�
������S������������0HGDQ�²�,QGRQHVLD��
,55,�,55'%�

$LGL�'DVOLQ�� �������� (YDOXDVL� SHQJXMLDQ�
ODQMXWDQ�NORQ�NDUHW�,55�VHUL����������
-XUQDO�3HQHOLWLDQ�.DUHW���������������

$TXDDK�� *�� �������� 3ULQFLSOHV� RI� 3ODQW�
*HQHWLFV�DQG�%UHHGLQJ��86$��%ODFNZHOO�
3XEOLVKLQJ�

%DUUHOO��3��-���:DNHOLQ��$��0���*DWHKRXVH��0��
/���/LVWHU��&��(���	�&RQQHU��$��-����������
,QKHULWDQFH� DQG� HSLVWDVLV� RI� ORFL�
LQIOXHQFLQJ�FDUDWHQRLG�FRQWHQW�LQ�SHWDO�
DQG�SROOHQ�FRORU�YDULDQWV�RI�FDOLIRUQLD�
SRSS\�� -�� +HUHGLW\�� �������� ���������
'RL����������MKHUHG�HVT����

-DPERUPLDV��(����������$QDOLVLV�JHQHWLN�GDQ�
VHJUHJDVL � WUDQVJUHVLI � EHUEDVLV�
LQIRUPDVL� NHNHUDEDWDQ� XQWXN� SRWHQVL�
KDVLO� GDQ� SDQHQ� VHUHPSDN� NDFDQJ�
KLMDX� �'LVHUWDVL��� ,QVWLWXW� 3HUWDQLDQ�
%RJRU��,QGRQHVLD�

.OXJ��:��6���&XPPLQJV��0��5���6SHQFHU��&��
$���	�3DOODGLQR��0��$����������&RQFHSWV�
RI� *HQHWLFW�� &DOLIRUQLD�� 86$�� 3HDUVRQ�
3UHVV�

.XVZDQWR�� %��� *XULWQR�� /��� 6RHWRSR��� 	�
.DVQR�� $�� �������� 3HQGXJDDQ� MXPODK�
GDQ�PRGHO�DNVL�JHQ�NHWDKDQDQ�NDFDQJ�
SDQMDQJ� �9LJQD� VHVTXLSHGDOLV� /��
)UXZLUWK�� WHUKDGDS� FRZSHD� DSKLG�
ERUQH� PRVDLY� YLUXV�� -�� $JULYLWD�� ;;9,�
��������������

.XVZDQWRUR��+���%DVXNL��1���	�$UV\DG��'��0��
�������� ,QKHULWDQFH� RI� VR\EHDQ� SRG�
QXPEHU�WUDLW�RQ�DFLG�VRLO��-��$JULYLWD��
� � � � � � � � � � � � � � �
'RL����������DJULYLWD�Y�������

0DWKHU��)��5��6��6��.���	�-LQNV��)��5��6��-��
�������� ,QWURGXFWLRQ� WR� %LRPHWULFKDO�
*HQHWLFV�� WKH� VWXG\� RI� FRQWLQRXV�

UG
YDULDWLRQ� � � HGLWLRQ�� 1HZ� <RUN�� 86$��
&KDSPDQ�DQG�+DOO�

1RYDOLQD�� -XVXI�� 0��� :DWWLPHQD�� *�� $���
6XKDUVRQR�� 6XPDUPDGML�� 	� $LGL�
'DVOLQ�� �������� .HUDJDDQ� GDQ�
KXEXQJDQ� EHUEDJDL� NRPSRQHQ� KDVLO�
WDQDPDQ� NDUHW� �+HYHD� EUDVLOLHQVLV�
0XHOO�� $UJ��� SDGD� GXD� SRSXODVL� KDVLO�
SHUVLODQJDQ� 3%� ���� GHQJDQ� 31��%XO��
$JURQ�����������������

1RYDOLQD����������'HWHNVL�PDUND�JHQHWLN�\DQJ�
WHUSDXW� GHQJDQ� NRPSRQHQ� SURGXNVL�
ODWHNV� SDGD� WDQDPDQ� NDUHW� �+HYHD�
EUDVLOLHQVLV� 0XHOO� $UJ��� PHODOXL�
3HPHWDDQ� 47/� �'LVHUWDVL��� ,QVWLWXW�
3HUWDQLDQ�%RJRU��,QGRQHVLD�

2NWDYLD� � )� � � /DVPLQLQJVLK�� 0�� � 	�
.XVZDQKDGL�� �������� +XEXQJDQ�
NHNHUDEDWDQ�JHQHWLN�DQWDU�NORQ�NDUHW�
VHEDJDL�GDVDU�SHPLOLKDQ� WHWXD�XQWXN�
PHQGDSDWNDQ� NORQ� XQJJXO� ODWHNV�
ND\X��-XUQDO�3HQHOLWLDQ�.DUHW�����������
���

3KLOOLSV��3�&����������(SLVWDVLV��WKH�HVVHQWLDO�
UROH� RI� JHQH� LQWHUDFWLRQV� LQ� WKH�
VWUXFWXUH� DQG� HYROXWLRQ� RI� JHQHWLF�
V\VWHPV��1DW��5HY��*HQHW�������������
����'RL���������QUJ�����

5R\��'����������3ODQW�EUHHGLQJ�DQDO\VLV�DQG�
H[SORLWDWLRQ� RI� YDULDWLRQ�� 1HZ� 'HOKL��
,QGLD��1DURVD�3XEOLVKLQJ�+RXVH�

3HQGXJDDQ�$NVL�*HQ�3DGD�.DUDNWHU�.RPSRQHQ�+DVLO�GDQ�'D\D�+DVLO�/DWHNV�%HEHUDSD�*HQRWLSH�.DUHW�
+DVLO�3HUVLODQJDQ�7HWXD�.ORQ�,$1�����;�31�����



���

6D[HQD��.��%���6D[HQD��5��.���.XPDU��5��9���	�
9DUVKQH\��5��.����������(YLGDQFH�RI�D�
XQLTXH � LQWHU �D O O H O L F � HS LV WDV LV �
LQWHUDFWLRQ� IRU� VHHG� FRDW� FRORU� LQ�
SLJHRQSHD� �&DMDQXV� FDMDQ � �/�� �
0LOOVSDXJK`��-��(XSK\WLFD��������������
�����'RL����������V���������������
]�

6D\XUDQGL���	�$LGL�'DVOLQ����������+HWHURVLV�
GDQ�KHULWDELOLWDV�SDGD�SURJHQL�)��KDVLO�
SHUVL ODQJDQ� NHNHUDEDWDQ� MDXK�
WDQDPDQ� NDUHW�� -XUQDO� 3HQHOLWLDQ�
.DUHW��������������

6D\XUDQGL���	�:RHODQ��6�� ��������.HUDJDDQ�
GDQ� SRWHQVL� KDVLO� NDUHW� NHULQJ� GDUL�
EHEHUDSD� JHQRWLSH� KDVLO� SHUVLODQJDQ�
DQWDU�WHWXD�WDQDPDQ�EHUNHUDEDW�MDXK��
-XUQDO�3HQHOLWLDQ�.DUHW���������������

6RELU��� 	� 6\XNXU�� 0�� �������� *HQHWLND�
7DQDPDQ��%RJRU��,QGRQHVLD��,3%�3UHVV�

6XVDQWR��$��+����������*HQHWLND��<RJ\DNDUWD��
,QGRQHVLD��*UDKD�,OPX�3UHVV�

6\XNXU��0��� 6XMLSULKDWL�� 6���	�<XQLDQWL��5��
�������� 7HNQLN� SHPXOLDDQ� WDQDPDQ��
-DNDUWD��,QGRQHVLD��3HQHEDU�6ZDGD\D��

:RHODQ�� 6��� 1LVD�� &��� &KDLGDPVDUL�� 7��� 	�
,UZDQV\DK��(����������$QDOLVLV�JHQHWLN�
SRSXODVL�KDVLO�SHUVLODQJDQ�NORQ�55,0�
���� GHQJDQ� JHQRWLSH� SODVPD� QXWDIK�
������ -XUQDO� 3HQHOLWLDQ� .DUHW�� �������
��������

:RHODQ�� 6��� 6D\XUDQGL��� 	� ,UZDQV\DK�� (��
�������� .HUDJDPDQ� JHQHWLF� WDQDPDQ�
NDUHW� �+HYHD� EUDVLOLHQVLV� 0XHOO� $UJ��
GDUL� KDVLO� SHUVLODQJDQ� LQWHUVSHVLILN��
-XUQDO�3HQHOLWLDQ�.DUHW�����������������

<XQLDQWL��5���6DWURVXPDUMR��6���6XMLSULKDWL��
6��� 6XUDKPDQ�� 0��� 	� +LGD\DW�� 6�� +��
�������� .HWDKDQDQ� ��� JHQRWLSH� FDEDL�
�&DSVLFXP� VSS�� WHUKDGDS� 3K\WRSWRUD�
FDSVLFL� /HRQLDQ� GDQ� NHUDJDPDQ�
JHQHWLNQ\D�� %XO�� $JURQ��� ������� ����
����

6D\XUDQGL�GDQ�:RHODQ


