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$EVWUDN 

%DXW� PHUXSDNDQ� VDODK� VDWX� MHQLV� DODW� VDPEXQJ� PHNDQLV� DWDX� SHQJHQFDQJ� \DQJ� EDQ\DN� GLJXQDNDQ� GDODP�
VDPEXQJDQ�ND\X��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQHQWXNDQ�NHNXDWDQ�OHOHK�OHQWXU��)\E��GDUL�WLJD�XNXUDQ�GLDPHWHU�
EDXW�EHVL�\DQJ�XPXP�GLJXQDNDQ�XQWXN�VDPEXQJDQ�ND\X�GDQ�VDWX�XNXUDQ�GLDPHWHU�EDXW�EDMD�VHEDJDL�SHPEDQGLQJ��
6SHVLILNDVL� EDXW� \DQJ� GLJXQDNDQ� GLOLKDW� GDUL� GLPHQVL� GDQ� NRPSRVLVL� SHQ\XVXQQ\D�� 1LODL� )\E� EDXW� GLSHUROHK� GDUL�
SHQJXMLDQ�PRPHQ�OHOHK�OHQWXU�GHQJDQ�PHQJDFX�SDGD�VWDQGDU�$670�)������+DVLO�SHQJXMLDQ�PHQXQMXNNDQ�EDXW�EHVL�
\DQJ� GLJXQDNDQ� EHUDVDO� GDUL� EDKDQ� EDMD� NDUERQ� UHQGDK� VHGDQJNDQ� EDXW� EDMD� EHUDVDO� GDUL� EDKDQ� EDMD� NDUERQ�
VHGDQJ��1LODL�)\E�EDXW�EDMD�OHELK�WLQJJL�GLEDQGLQJNDQ�EDXW�EHVL��1LODL�)\E�EDXW�EHVL�GLDPHWHU�����LQFL�EHUEHGD�Q\DWD�
GHQJDQ� QLODL� EDXW� GLDPHWHU� ���� GDQ� ���� LQFL�� 1LODL� )\E� NHWLJD� GLDPDWHU� EDXW� EHUDGD� GL� DWDV� QLODL� )\E� EDXW� \DQJ�
WHUFDQWXP�GDODP�61,�����������WHQWDQJ�6SHVLILNDVL�GHVDLQ�XQWXN�NRQVWUXNVL�ND\X� 

.DWD-NDWD�.XQFL��%DXW��NHNXDWDQ�OHOHK�OHQWXU��VDPEXQJDQ��ND\X� 

$EVWUDFW 

%ROW�LV�RQH�RI�WKH�PHFKDQLFDO�IDVWHQHUV�WKDW�DUH�ZLGHO\�XVHG�LQ�ZRRG�FRQQHFWLRQV��7KLV�VWXG\�DLPV�WR�GHWHUPLQH�WKH�
EHQGLQJ� \LHOG� VWUHQJWK� �)\E�� RI� WKUHH� PHDVXUHV� RI� EROW� GLDPHWHU� PDGH� IURP� LURQ� ZKLFK� FRPPRQO\� XVHG� IRU� WKH�
FRQQHFWLRQ�RI�ZRRG�DQG�RQH�PHDVXUH�RI�EROW�GLDPHWHU�PDGH�IURP�VWHHO�DV�D�FRPSDULVRQ��6SHFLILFDWLRQV�RI�EROWV�XVHG�
FDQ� EH� VHHQ� IURP� WKH� GLPHQVLRQV� DQG� FRPSRVLWLRQ� RI� WKH� FRQVWLWXHQW�� 7HVWLQJ� RI� WKH� EHQGLQJ� \LHOG� VWUHQJWK� ZDV�
FRQGXFWHG�DFFRUGLQJ�WR�$670�)������7KH�UHVXOWV�VKRZHG�WKDW�LURQ�EROWV�XVHG�FRPHV�IURP�ORZ�FDUERQ�VWHHO��ZKLOH�
VWHHO�EROWV�GHULYHG�IURP�PHGLXP�FDUERQ�VWHHO�PDWHULDOV��)\E�YDOXH�RI�VWHHO�EROWV�ZDV�KLJKHU�WKDQ�LURQ�EROW��)\E�YDOXH�
RI�����LQFK�GLDPHWHU�LURQ�EROWV�ZDV�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�YDOXH�RI�WKH�EROWV�����DQG�����LQFK�LQ�GLDPHWHU��
7KH� )\E� YDOXH� RI� WKUHH� EROW� GLDPHWHU� ZHUH� DERYH� WKH� )\E� YDOXH� OLVWHG� LQ� 61,� ���������� FRQFHUQLQJ� GHVLJQ�
VSHFLILFDWLRQ�IRU�ZRRG�FRQVWUXFWLRQV� 

.H\ZRUGV��%ROW��EHQGLQJ�\LHOG�VWUHQJWK��FRQQHFWLRQ��ZRRG� 

���3HQGDKXOXDQ 

%DXW�PHUXSDNDQ�VDODK�VDWX�MHQLV�DODW�VDPEXQJ�PHNDQLV�
DWDX� SHQJHQFDQJ� \DQJ� EDQ\DN� GLJXQDNDQ� GDODP������
VDPEXQJDQ� ND\X�� %DXW� XPXPQ\D� GLJXQDNDQ� XQWXN�
PHPLNXO� EHEDQ-EHEDQ� \DQJ� OHELK� EHVDU� GLEDQGLQJNDQ�
GHQJDQ� EHEDQ� \DQJ� GLSLNXO� ROHK� DODW� VDPEXQJ� ODLQ����
VHSHUWL�SDNX��3HPDNDLDQ�EDXW�XPXPQ\D�SDGD�VDPEXQJDQ�

GHQJDQ�SHPEHEDQDQ�VHFDUD� ODWHUDO��%UH\HU��HW�DO����������
%DXW�XQWXN�VDPEXQJDQ�ND\X�FHQGHUXQJ�PHPLOLNL�UDVLR�
/�G��/�DGDODK�SDQMDQJ�EDXW�GDQ�G�DGDODK�GLDPHWHU�EDXW��
OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ� VDPEXQJDQ� EDMD���
NDUHQD� NHEXWXKDQ� XQWXN�PHQ\DPEXQJNDQ� SHQDPSDQJ�
ND\X�\DQJ�OHELK�WHEDO��2]HOWRQ���������%DXW�WHUVHGLD�GL�
SDVDUDQ� GDODP� EHUEDJDL� YDULDVL� EDLN� GDUL� VHJL� GLPHQVL�
PDXSXQ�PDWHULDO�SHPEHQWXNQ\D�QDPXQ�EHOXP�WHUVHGLD�
LQIRUPDVL�PHQJHQDL�QLODL�NHNXDWDQQ\D�\DQJ�GLSHUOXNDQ�
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ELOD� EDXW� WHUVHEXW� DNDQ� GLJXQDNDQ� XQWXN� NHSHUOXDQ�
NRQVWUXNVL�ND\X� 

3HQGHNDWDQ� WHUKDGDS� DQDOLVLV� VDPEXQJDQ� EHUGDVDUNDQ�
NRQGLVL� OHOHK� GDUL� EHUEDJDL� HOHPHQ� GDODP� VDPEXQJDQ�
WHODK�EHUNHPEDQJ�GL�(URSD�SDGD�WDKXQ�����-DQ��+DVLO-
KDVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� SHQGHNDWDQ�
PHNDQLND� WHNQLN� EHUGDVDUNDQ� WHRUL� EDWDV� OHOHK� VHVXDL�
XQWXN� PHQJDQDOLVLV� DODW� VDPEXQJ�� SHQJHQFDQJ� WLSH�
GRZHO�SDGD�VDPEXQJDQ�ND\X��0RGHO�EDWDV�OHOHK�(URSD�
�(XURSHDQ� <LHOG� 0RGHO�� VHODQMXWQ\D� GLSDNDL� VHFDUD�
OXDV�GDODP�VWDQGDU�GHVDLQ�VDPEXQJDQ�\DQJ�EHUODNX�GL�
EDQ\DN� QHJDUD�� %HUGDVDUNDQ� PRGHO� EDWDV� OHOHK�� QLODL�
GHVDLQ� UXMXNDQ� SHQJHQFDQJ� \DQJ� PHPLNXO� EHEDQ����
ODWHUDO� JHVHU� GLSHQJDUXKL� DQWDUD� ODLQ� ROHK� NHNXDWDQ�
OHOHK� OHQWXU� �EHQGLQJ� \LHOG� VWUHQJWK�)\E�� SHQJHQFDQJ�
�%UH\HU��HW�DO����������.HNXDWDQ� OHOHK� OHQWXU�SHQJHQFDQJ�
�)\E�� GDODP� 6WDQGDU� 1DVLRQDO� ,QGRQHVLD� �61,��
���������� GLWHQWXNDQ� EHUGDVDUNDQ� PHWRGH� RIIVHW� ���
GLDPHWHU� �����'�� GDUL� NXUYD� EHEDQ-GHIRUPDVL� \DQJ�
GLSHUROHK� SDGD� SHQJXMLDQ� OHQWXU� SHQJHQFDQJ��0HWRGH�
SHQJXMLDQ� OHQWXU� SHQJHQFDQJ� PHQJDFX� SDGD� $670�
)����� �6WDQGDUG�7HVW�0HWKRG� IRU�'HWHUPLQLQJ�%HQGLQJ�
<LHOG�0RPHQW�RI�1DLOV��\DLWX�PHWRGH�SHQJXMLDQ�VWDQGDU�
XQWXN� PHQHQWXNDQ� PRPHQ� OHOHK� OHQWXU� SDNX� DWDX�
PHQJJXQDNDQ� $670� )���� �6WDQGDUG� 7HVW� 0HWKRGV�
IRU�'HWHUPLQLQJ�WKH�0HFKDQLFDO�3URSHUWLHV�RI�([WHUQDOO\�
DQG� ,QWHUQDOO\� 7KUHDGHG� )DVWHQHUV�� :DVKHUV�� 'LUHFW�
7HQVLRQ� ,QGLFDWRUV�� DQG� 5LYHWV�� GDODP� PHQJHVWLPDVL�
QLODL� )\E� XQWXN� SHQJHQFDQJ� SHQGHN� GHQJDQ� GLDPHWHU�
EHVDU� 

3HQHOLWLDQ� PHQJHQDL� EHVDUQ\D� QLODL� )\E� EDXW� \DQJ�
EHUHGDU�GL�SDVDUDQ�NKXVXVQ\D�XQWXN�SHQJJXQDDQ�SDGD�
VDPEXQJDQ� ND\X� PDVLK� WHUEDWDV�� 6WXGL� \DQJ� WHODK���
GLODNXNDQ� 7MRQGUR� �������� $JXVVDOLP� ������� GDQ�
3UDQDWD�� GNN�� ������� PHQXQMXNNDQ� QLODL� )\E� \DQJ�
EHUYDULDVL�� 9DULDVL� QLODL� EHUDVDO� GDUL� EDXW� GDQ�PHWRGH�
SHQJXMLDQ�\DQJ�GLODNXNDQ��%DXW�\DQJ�GLJXQDNDQ�GDODP�
EHEHUDSD�SHQHOLWLDQ�WHUVHEXW�EHUDJDP�EDLN�GDUL�GLDPHWHU�
�EHUNLVDU� ���±���� LQFL� DWDX� ���±��� PP��� SDQMDQJ����
PDXSXQ�EHQWXNQ\D��EDXW�SRORV�DWDX�EHUXOLU��GDQ�EHOXP�
WHUVHGLD� LQIRUPDVL� PHQJHQDL� NRPSRVLVL� EDKDQ�
SHQ\XVXQQ\D� VHKLQJJD� WLGDN�GLNHWDKXL�DSDNDK� WHUPDVXN�
EDXW� EHVL� DWDX� EDMD�� 6HPHQWDUD� LWX� PHWRGH� SHQHQWXDQ�
)\E�\DQJ�GLODNXNDQ�WHUGLUL�GDUL�SHQJXMLDQ�PRPHQ�OHOHK�
OHQWXU� EDXW� PHUXMXN� SDGD� $670� )����� �7MRQGUR��
����� GDQ� 3UDQDWD�� GNN��� ������ GDQ� HVWLPDVL� )\E� GDUL�
SHQJXMLDQ� WDULN� GHQJDQ� PHUXMXN� SDGD� $670� )����
�$JXVVDOLP��������� 

2OHK�NDUHQD�LWX�SHQHOLWLDQ�LQL�PHQFRED�XQWXN�PHQHQWXNDQ�
QLODL�)\E� \DQJ� OHELK�VSHVLILN� \DLWX�GDUL� EDXW� VHJL�HQDP�
VWDQGDU�VHSHUWL�\DQJ�WHUFDQWXP�GDODP�61,������������
3HQHQWXDQ� QLODL� )\E� GLODNXNDQ� VHVXDL� $670� )�����
GHQJDQ� UDVLR� EHQWDQJ� WHUKDGDS� GLDPHWHU� EDXW� GLEXDW�
VHGHNDW� PXQJNLQ� VHVXDL� \DQJ� GLWHQWXNDQ� GDODP�
VWDQGDU��7XMXDQ�SHQHOLWLDQ� LQL�DGDODK�XQWXN�PHQHQWXNDQ�
QLODL� )\E� EDXW� \DQJ� WHUVHGLD� GL� SDVDUDQ� \DQJ� XPXP�
GLSDNDL� GDODP� VDPEXQJDQ� ND\X� GDQ� PHQ\HGLDNDQ��
LQIRUPDVL� PHQJHQDL� NRPSRVLVL� EDKDQ� SHQ\XVXQQ\D��
'LDPHWHU�EDXW�GLEDWDVL� WLJD�XNXUDQ� \DLWX�����������GDQ�
����LQFL�GDQ�EHUDVDO�GDUL�VDWX�PHUHN�GDJDQJ� 

���0HWRGH�3HQHOLWLDQ 

%DXW� \DQJ� GLXML� DGDODK� EDXW� EHVL� GHQJDQ� WLJD� XNXUDQ�
GLDPHWHU� ������ ���� GDQ� ���� LQFL�� GDQ� EDXW� EDMD� VDWX��
XNXUDQ�GLDPDWHU������LQFL���3HQ\HEXWDQ�MHQLV�EDXW�\DQJ�
WHUGLUL� GDUL� EHVL� GDQ� EDMD� DGDODK� XQWXN� PHQ\HVXDLNDQ�
GHQJDQ�LVWLODK�\DQJ�GLSDNDL�GL�SDVDUDQ��%DXW�EHVL� OHELK�
GLWXMXNDQ�XQWXN� VDPEXQJDQ�ND\X� VHPHQWDUD� EDXW� EDMD�
GLJXQDNDQ� XQWXN� VDPEXQJDQ� EDMD� DWDX� EHWRQ� �VHODLQ�
ND\X��� %DXW� EHVL� GDQ� EDMD� WHUVHGLD� GDODP� EHUEDJDL��
YDULDVL� GLDPHWHU� GDQ� SDQMDQJ� QDPXQ� GDODP� SHQHOLWLDQ�
LQL� KDQ\D� GLDPELO� WLJD� XNXUDQ� GLDPHWHU� EDXW� EHVL� GDQ�
VDWX� XNXUDQ� GLDPHWHU� EDXW� EDMD� GHQJDQ� SDQMDQJ� \DQJ�
GLVHVXDLNDQ� PHQXUXW� NHEXWXKDQ� SHQJXMLDQ� NHNXDWDQ�
OHOHK�OHQWXU�VHVXDL�VWDQGDU�\DQJ�GLDFX��%DXW�EDMD�KDQ\D�
WHUVHGLD� GHQJDQ� SDQMDQJ� PDNVLPDO� �� LQFL� �VHNLWDU� ���
FP�� VHKLQJJD� KDQ\D� GLJXQDNDQ� XNXUDQ� GLDPHWHU� ����
LQFL� ������ FP�� XQWXN�PHQGDSDWNDQ� EHQWDQJ� SHQJXMLDQ�
VHVXDL� VWDQGDU�� 3HQJXNXUDQ� GLPHQVL� EDXW� PHOLSXWL���
SDQMDQJ�GDQ�GLDPHWHUQ\D��%DXW�\DQJ�GLJXQDNDQ�EHUDVDO�
GDUL� VDWX�PHUHN�GDJDQJ�XQWXN�PHPXGDKNDQ� LGHQWLILNDVL�
SHQJDUXK�NRPSRVLVL�EDKDQ�SHQ\XVXQQ\D� 

.HUDSDWDQ�EDXW�GLKLWXQJ�GDUL�SHUEDQGLQJDQ�DQWDUD�EHUDW�
GDQ� YROXPH� EDXW�� %DXW� GLWLPEDQJ� GDQ� GLWHQWXNDQ���
YROXPHQ\D� GHQJDQ� PHWRGH� SHQFHOXSDQ� GDODP� DLU�
�ZDWHU� LPPHUVLRQ��� 3HQJXMLDQ� NHNXDWDQ� OHOHK� OHQWXU�
EDXW� PHQJDFX� SDGD� $670� )����-��� �$670� ������
GDSDW� GLOLKDW� SDGD� *DPEDU� ��� %DXW� EHVL� GLXML�
PHQJJXQDNDQ� EDWDQJ�SRORV� WDQSD� XOLU� VHGDQJNDQ�EDXW�
EDMD� NDUHQD� EHUXNXUDQ� OHELK� SHQGHN� GLXML� VDPSDL����
EDJLDQ� XOLU� XQWXN� PHQGDSDWNDQ� EHQWDQJ� \DQJ� OHELK�
SDQMDQJ�� 7RWDO� EDXW� \DQJ� GLXML� VHEDQ\DN� ��� EXDK�
GHQJDQ� XODQJDQ� PDVLQJ-PDVLQJ� GLDPHWHU� DGDODK� ���
EXDK� ���� EXDK� EDXW� EHVL� GDQ� ��� EXDK� EDXW� EDMD�������
3HQJXMLDQ� GLODNXNDQ� SDGD�8QLYHUVDO� 7HVWLQJ�0DFKLQH�
�870��PHUN� ,QVWURQ� WLSH�����3�����NDSDVLWDV����N1�
GHQJDQ� PHQHWDSNDQ� EDWDV� GHIOHNVL� VHEHVDU� �� PP��
.HNXDWDQ�OHOHK�OHQWXU�EDXW�GLKLWXQJ�EHUGDVDUNDQ�UXPXV�
EHULNXW� 

    �������� 

GLPDQD�� 

�)\E ������NHNXDWDQ�OHOHK�OHQWXU�EDXW 

�0\� � � � � � �  �PRPHQ� \DQJ� GLKLWXQJ� EHUGDVDUNDQ� EHEDQ�
\DQJ�GLSHUROHK�SDGD�SHQJXMLDQ��0\ 3VES����
3 EHEDQ�\DQJ�GLWHQWXNDQ�GDUL�NXUYD�EHEDQ-

GHIRUPDVL��VES MDUDN�WLWLN�WXPSX� 

6� � � � � � � � �  �PRGXOXV� SHQDPSDQJ� SODVWLV� HIHNWLI� XQWXN��
VHQGL� SODVWLV� SHQXK� �6 '����� ' GLDPHWHU�
EDXW� 

3HQHQWXDQ� YROXPH� EDXW� GLODNXNDQ� GL� /DERUDWRULXP�
6LIDW� )LVLV� .D\X�� VHPHQWDUD� SHQJXMLDQ� NHNXDWDQ� OHOHK�
OHQWXU� EDXW� GL� /DERUDWRULXP� 'LYLVL� 5HND\DVD� GDQ����
'HVDLQ� %DQJXQDQ� .D\X�� )DNXOWDV� .HKXWDQDQ�� ,QVWLWXW�
3HUWDQLDQ� %RJRU�� 6HODQMXWQ\D� SHQJXMLDQ� NRPSRVLVL�
NLPLD�EDXW�GLODNVDQDNDQ�GL�/DERUDWRULXP�8ML�'HSDUWHPHQ�
7HNQLN� 0HWDOXUJL� GDQ� 0DWHULDO� 8QLYHUVLWDV� ,QGRQHVLD�
EHUGDVDUNDQ� $670� $���� �6WDQGDUG� 7HVW� 0HWKRGV��
3UDFWLFHV�� DQG� 7HUPLQRORJ\� IRU� &KHPLFDO� $QDO\VLV� RI�
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6WHHO�3URGXFWV��GDQ�$670�(�����6WDQGDUG�7HVW�0HWKRG�
IRU�$QDO\VLV� RI�&DUERQ�DQG�/RZ-$OOR\� 6WHHO� E\� 6SDUN�
$WRPLF�(PLVVLRQ�6SHFWURPHWU\��GHQJDQ�PHVLQ�XML�2SWLFDO�
(PLVVLRQ�6SHFWURPHWHU�� 

 

 

 

 

 

 

 

���+DVLO�GDQ�3HPEDKDVDQ 

����.DUDNWHULVWLN�EDXW 

'LPHQVL� EDXW� EHUXSD� GLDPHWHU� GDQ� SDQMDQJ� VHUWD���� �
NHUDSDWDQQ\D�GDSDW�GLOLKDW�SDGD�7DEHO����'LDPHWHU�GDQ�
SDQMDQJ� EDXW� GDODP� VDWXDQ� LQFL� XQWXN� PHQ\HVXDLNDQ�
GHQJDQ�XNXUDQ� GLPHQVL� \DQJ�XPXPQ\D�GLMXDO�WHUVHGLD�
GL�SDVDUDQ��%DXW�WHUVHGLD�GDODP�EHUEDJDL�XNXUDQ�GLDPHWHU�
GDQ�SDQMDQJ��'LDPHWHU�EDXW�XQWXN�NHSHUOXDQ�NRQVWUXNVL�
ND\X�PXODL�GDUL�����LQFL�������PP��KLQJJD���LQFL�������
PP���%DXW�EHVL�WHUVHGLD�KLQJJD�SDQMDQJ����LQFL��VHNLWDU�
���FP��VHGDQJNDQ�EDXW�EDMD�PDNVLPDO�KDQ\D���LQFL�����

FP��� .HUDSDWDQ� EDXW� EHVL� UDWD-UDWD� EHUNLVDU� ����5�����

J�FP�� GHQJDQ� NRHILHQ� YDULDVL� EHUNLVDU� ����5�������
VHGDQJNDQ� EDXW� EDMD� UDWD-UDWD� ����� J�FP�� GHQJDQ�
NRHILVLHQ� YDULDVL� �������.LVDUDQ� QLODL� NHUDSDWDQ� \DQJ�

GLSHUROHK� EHUNLVDU� ����5����� J�FP�� GLEDZDK� QLODL���
NHUDSDWDQ�EDMD�VHFDUD�XPXP��\DQJ�EHUNLVDU������J�FP��
�9DEOH�� ������� $GDQ\D� SHUEHGDDQ� GLGXJD� NDUHQD� DGD�
XGDUD�\DQJ�WHUSHUDQJNDS�SDGD�VDDW�SHQJXNXUDQ�YROXPH�
GHQJDQ�PHWRGH�SHQFHOXSDQ�GDODP�DLU��ZDWHU�LPPHUVLRQ��
VHKLQJJD�YROXPH�\DQJ�GLXNXU�PHQJDODPL�SHUWDPEDKDQ�
GDQ� PHQJDNLEDWNDQ� SHQJXUDQJDQ� WHUKDGDS� NHUDSDWDQ�
\DQJ�GLSHUROHK� 

+DVLO�SHQJXMLDQ�NRPSRVLVL�NLPLD�XQVXU�SHQ\XVXQ�EDXW�
SDGD� 7DEHO� �� PHQXQMXNNDQ� XQVXU� EHVL� �)H�� DGDODK��
XQVXU�SHQ\XVXQ�XWDPD�GHQJDQ�NDGDU�!�����GDODP�EDXW�
EHVL�GDQ�!����GDODP�EDXW�EDMD��%HUGDVDUNDQ�NDGDU�XQVXU�
NDUERQ� �&�� PDND� EDXW� EHVL� \DQJ� GLJXQDNDQ� WHUPDVXN�

*DPEDU����3HQJXMLDQ�NHNXDWDQ�OHOHK�OHQWXU�EDXW� 

7DEHO����'LPHQVL�GDQ�NHUDSDWDQ�EDXW 
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%DMD ��� � ���� ���� 


��LQFL� ������FP� 

GDODP� NDWHJRUL� EDMD� NDUERQ� UHQGDK� �NDGDU� NDUERQ���������
���������6HPHQWDUD�LWX��EDXW�EDMD�WHUPDVXN�GDODP�NDWHJRUL�
EDMD�NDUERQ�VHGDQJ��NDGDU�NDUERQ�!�������.DGDU�XQVXU�
&�PHUXSDNDQ�GDVDU�SHQJJRORQJDQ�EDMD�NDUERQ�PHQMDGL�

EDMD�NDUERQ�UHQGDK�����������VHGDQJ�����5�������WLQJJL�

����5������ GDQ� VDQJDW� WLQJJL� ��5���� PHUXMXN� SDGD�
$PHULFDQ� 6RFLHW\� IRU�0HWDO�� 8QVXU� &� EHUIXQJVL� XQWXN�
PHQLQJNDWNDQ� VLIDW� NHNXDWDQ� EDMD� NDUERQ�� .XODN�� GNN��
������� PHQ\DWDNDQ� EDKZD� EDXW� EDMD� NDUERQ� UHQGDK�
PHPLOLNL� NHNXDWDQ� \DQJ� OHELK� UHQGDK� GLEDQGLQJNDQ�
GHQJDQ� EDXW� EDMD� NDUERQ� VHGDQJ� WHUXWDPD� WHUNDLW�
GHQJDQ�NDGDU� XQVXU�&�\DQJ� OHELK� UHQGDK��6HODLQ� XQVXU�
)H�GDQ�&��EHEHUDSD�XQVXU� ODLQ� VHSHUWL�6L��0Q��3��6��&U��
1L�� $O�� &X�� 1E� GDQ� 9� XPXPQ\D� GLWDPEDKNDQ� GDODP�
UDQJND�PHQLQJNDWNDQ�VLIDW-VLIDW�EDMD�NDUERQ��� 

3HQJDUXK� GDUL� VDWX� XQVXU� SHQ\XVXQ� EHUNDLWDQ� DWDX����
WHUPRGLILNDVL�GHQJDQ�SHQJDUXK�XQVXU�SHQ\XVXQ�ODLQQ\D�
VHKLQJJD� KDUXV� GLSHUWLPEDQJNDQ� NHWLND� PHQJHYDOXDVL�
SHUXEDKDQ�GDODP�NRPSRVLVL�EDMD��6HEDJDL�FRQWRK�XQVXU�
0Q�EHUNRQWULEXVL�WHUKDGDS�NHNXDWDQ�GDQ�NHNHUDVDQ�EDMD�
QDPXQ�GDSDW�PHQXUXQNDQ�GDNWLOLWDV�GDQ�GD\D�ODV��8QVXU�
0Q� MXJD� EHUIXQJVL� VHEDJDL� SHQJLNDW� XQVXU� 6� \DQJ��
PHPLOLNL� NHFHQGHUXQJDQ� XQWXN� PHQJDODPL� VHJUHJDVL��
�$60���������0HVNLSXQ�EHUDVDO�GDUL�PHUHN�\DQJ�VDPD�
QDPXQ�WHUGDSDW�VHGLNLW�SHUEHGDDQ�NDGDU�XQVXU�SHQ\XVXQ�
EDXW� EHVL� SDGD� PDVLQJ-PDVLQJ� GLDPHWHU�� 3HUEHGDDQ�
\DQJ�GLPDNVXG�WHUXWDPD�SDGD�XQVXU�&�\DQJ�PHPEHULNDQ�
VLIDW�NHNXDWDQ�SDGD�EDXW� 

����.HNXDWDQ�OHOHK�OHQWXU�EDXW� 

.RQGLVL� EDXW� VHWHODK� SHQJXMLDQ� NHNXDWDQ� OHOHK� OHQWXU�
GDSDW� GLOLKDW� SDGD� *DPEDU� ��� VHPHQWDUD� NXUYD��������
KXEXQJDQ� DQWDUD� EHEDQ� GDQ� GHIRUPDVL� \DQJ� GLSHUROHK�

7DEHO����.RPSRVLVL�NLPLD�EDXW� 

-HQLV�
%DXW 

  %HVL %DMD 

'LDPHWHU�
�LQFL� 

  ��� ��� ��� ��� 

8QVXU�

����� 
)H ������ ������ ������ ������ 

  & ����� ����� ����� ����� 

  6L ����� ����� ����� ����� 

  0Q ����� ����� ����� ����� 

  3 ����� ����� ����� ����� 

  6 ����� ����� ����� ����� 

  &U ����� ����� ����� ����� 

  0R ������ ������ ������ ������ 

  1L ������ ������ ������ ����� 

  $O ������ ����� ����� ����� 

  &X ����� ����� ����� ����� 

  1E ����� ����� ����� ������ 

  7L ������ ������ ������ ������ 

  9 ����� ������ ����� ������ 
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GDUL� SHQJXMLDQ� WHUVHEXW� GLVDMLNDQ� SDGD� *DPEDU� ����
%HUGDVDUNDQ�NXUYD�WHUVHEXW�GDSDW�GLOLKDW�EDKZD�VHWHODK�
PHOHZDWL� WLWLN� EHORN�� NXUYD� FHQGHUXQJ� PHQGDWDU���� �
VDPSDL� EDWDV� GHIRUPDVL� \DQJ� GLWHQWXNDQ� ��� PP��� KDO�
LQL�NDUHQD�NXUYD�PHPDVXNL�GDHUDK�SODVWLV�GLPDQD�SDGD�
EHEDQ� \DQJ� UHODWLI� VDPD� GHIRUPDVL� WHUXV� EHUWDPEDK��
3HQJXMLDQ� WLGDN� GLODNXNDQ� VDPSDL� EHEDQ� PDNVLPDO�
DWDX� VDPSDL� EDXW� \DQJ� GLXML� SDWDK� NDUHQD� WXMXDQ�����
SHQJXMLDQ� KDQ\D� VDPSDL� PHQGDSDWNDQ� EHEDQ� OHOHK��
%HEDQ� \DQJ� GLFDSDL� EDXW� EDMD� GLDPHWHU� ���� LQFL�
�PHQFDSDL� ����� NJI�� SDOLQJ� WLQJJL� GLEDQGLQJNDQ�
GHQJDQ�QLODL�\DQJ�GLFDSDL�ROHK�EDXW�ODLQQ\D��6HPHQWDUD�
LWX�� SDGD� EDXW� EHVL� GDSDW� GLOLKDW� VHPDNLQ� EHVDU� GLDPHWHU�
EDXW�� VHPDNLQ� WLQJJL� EHEDQ� \DQJ� GLFDSDL� �PHQFDSDL�
���� NJI��� %HEDQ� \DQJ� GLJXQDNDQ� XQWXN� PHQJKLWXQJ�
NHNXDWDQ� OHOHK� OHQWXU� EDXW� EXNDQ� GLGDVDUNDQ� SDGD�
EHEDQ�WHUWLQJJL�QDPXQ�SDGD�EHEDQ�OHOHK�\DQJ�GLWHQWXNDQ�
GHQJDQ� PHWRGH� RIIVHW� ��� GLDPHWHU� VHVXDL� VWDQGDU����
SHQJXMLDQ�\DQJ�GLJXQDNDQ��$670�)������  

7DEHO���PHQ\DMLNDQ�QLODL�EHEDQ�OHOHK��RIIVHW����GLDPHWHU��
\DQJ� GLFDSDL� GDQ� NHNXDWDQ� OHOHK� OHQWXU� EDXW� SDGD�
EHUEDJDL� GLDPHWHU� \DQJ� GLXML�� 5DWD-UDWD� EHEDQ� OHOHK�
EDXW�EHVL�EHUWXUXW-WXUXW�XQWXN�GLDPHWHU����������GDQ�����
LQFL�DGDODK�����������GDQ�����NJI�VHPHQWDUD�EDXW�EDMD�
GLDPHWHU�����LQFL�DGDODK�����NJI��.HNXDWDQ�OHOHK�OHQWXU�
EDXW� �)\E��EDXW�EHVL� EHUWXUXW-WXUXW�XQWXN�GLDPHWHU������
�����GDQ�����LQFL�DGDODK�����������GDQ�����03D�VHPHQWDUD�
EDXW�EDMD�GLDPHWHU�����LQFL�VHEHVDU�����03D��6HPDNLQ�
EHVDU� GLDPHWHU� EDXW�� DGD� NHFHQGHUXQJDQ� VHPDNLQ����
WLQJJL� QLODL� )\E� \DQJ� GLSHUROHK�� +DO� LQL� EHUNDLWDQ�
GHQJDQ�SHUEHGDDQ�NRPSRVLVL�XQVXU�SHQ\XVXQ�EDXW�EHVL�
WHUXWDPD�XQVXU�&�\DQJ�EHUIXQJVL�XQWXN�PHQLQJNDWNDQ�
VLIDW� NHNXDWDQ� GLPDQD� QLODLQ\D� VHPDNLQ� EHVDU� SDGD�
GLDPHWHU� EDXW� \DQJ� OHELK� EHVDU�� 2OHK� NDUHQD� LWX������
SHQLQJNDWDQ� QLODL� )\E� EHUDVDO� GDUL� SHQLQJNDWDQ� QLODL�
PRPHQ� �0\�� DNLEDW� PHQLQJNDWQ\D� QLODL� EHEDQ� OHOHK�
�3\�� \DQJ� GLFDSDL�� $SDELOD� SDQMDQJ� EHQWDQJ� \DQJ���
GLSDNDL�GDODP�SHQJXMLDQ�GLEXDW� VDPD�PDND�SHQLQJNDWDQ�
QLODL� )\E� MXJD� GDSDW� GLDNLEDWNDQ� NDUHQD� PHQLQJNDWQ\D�
QLODL� PRGXOXV� SHQDPSDQJ� GHQJDQ� PHQLQJNDWQ\D����
XNXUDQ� GLDPHWHU� EDXW�� QDPXQ� GDODP� SHQHOLWLDQ� LQL��
SDQMDQJ�EHQWDQJ�\DQJ�GLJXQDNDQ�VHVXDL�GHQJDQ�GLDPHWHU�
EDXW�� VHKLQJJD� \DQJ� WHWDS� DWDX� KDPSLU� VDPD� DGDODK�
UDVLR�DQWDUD�EHQWDQJ�GHQJDQ�GLDPHWHU��%�'���.RHILVLHQ�
YDULDVL� )\E� EDXW� EHVL� GLDPHWHU� ���� LQFL� ��������SDOLQJ�
NHFLO� GLEDQGLQJNDQ�GHQJDQ� EDXW� ���� LQFL� ��������GDQ�
EDXW� ���� LQFL� ��������� +DO� LQL� MXJD� GDSDW� GLOLKDW� GDUL�
NXUYD� SDGD�*DPEDU���� GLPDQD�NXUYD� \DQJ�GLSHUROHK�
FHQGHUXQJ� OHELK�UDSDW�SDGD�EDXW�GLDPHWHU�����LQFL�GDQ�
SDOLQJ�OHEDU�SDGD�EDXW�GLDPHWHU�����LQFL� 

*DPEDU����.RQGLVL�EDXW�VHWHODK�SHQJXMLDQ�NHNXDWDQ�
OHOHK�OHQWXU 

%HUGDVDUNDQ�DQDOLVLV�VWDWLVWLN�GLNHWDKXL�EDKZD�QLODL�)\E�
EDXW�GLDPHWHU�����WLGDN�EHUEHGD�Q\DWD�GHQJDQ�GLDPHWHU�
�����KDQ\D�EDXW�GLDPHWHU�����\DQJ�EHUEHGD�VHFDUD�Q\DWD�
GHQJDQ�NHGXD�EDXW� ODLQQ\D��%DXW�EDMD�WLGDN�GLPDVXNNDQ�
GDODP�DQDOLVLV�VWDWLVWLN�EHUVDPD�GHQJDQ�EDXW�EHVL�NDUHQD�
SHUEHGDDQ� GDODP� VLIDW� GDQ� NRQGLVL� SHQJXMLDQQ\D�����
3HQJXMLDQ�NHNXDWDQ�OHOHK�OHQWXU�EDXW�PHPHUOXNDQ�UDVLR�
EHQWDQJ�GLDPHWHU� �%�'�� VHEHVDU� ������ VHPHQWDUD� SDQMDQJ�
PDNVLPXP�EDXW�EDMD�KDQ\D�WHUVHGLD��� LQFL�DWDX�VHNLWDU�
��� FP� VHKLQJJD� UDVLR� %�'� \DQJ� GLSHUOXNDQ� WLGDN�����
WHUSHQXKL�XQWXN�GLDPHWHU�EDXW�EDMD�\DQJ�GLXML��6HPDNLQ�
NHFLO� UDVLR� %�'� PDND� DNDQ� VHPDNLQ� WLQJJL� NHNDNXDQ�
EDXW�\DQJ�GLXML��VHPDNLQ�WLQJJL�EHEDQ�\DQJ�GDSDW�GLWDKDQ�
SDGD�GHIRUPDVL�WHUWHQWX���VHKLQJJD�VHPDNLQ�WLQJJL�QLODL�
EHEDQ� OHOHK�\DQJ�GLSHUROHK�GDQ�PHQJKDVLONDQ�QLODL�)\E�
\DQJ�VHPDNLQ� WLQJJL�SXOD��6HOLVLK� UDVLR�%�'�SDGD�EDXW�
EDMD�GDQ�EHVL�SDGD�GLDPHWHU�\DQJ�VDPD� ����� LQFL��DGDODK�
VHEHVDU� ��� PHQJKDVLONDQ� SHUEHGDDQ� )\E� EDXW� EDMD����
VHNLWDU���NDOL�)\E�EDXW�EHVL��6HODLQ� IDNWRU�UDVLR�%�'��
SHUEHGDDQ�QLODL�)\E� LQL� MXJD�GLSHQJDUXKL�ROHK�NRPSRQHQ�
XQVXU� SHQ\XVXQ� EDXW� VHSHUWL� WHUWHUD� GDODP� 7DEHO� ��
VHEHOXPQ\D�� 6HPDNLQ� WLQJJL� XQVXU� &� \DQJ� EHUIXQJVL�
XQWXN� PHQLQJNDWNDQ� VLIDW� NHNXDWDQ� VHPDNLQ� WLQJJL�
NHNXDWDQ�EDMD�NDUERQ��$PHULFDQ�:RRG�&RXQFLO���������
PHQ\DWDNDQ�EDKZD�SDNX�EDMD�\DQJ�GLSHUNHUDV�PHPLOLNL�
QLODL� )\E� ���� OHELK� WLQJJL� GLEDQGLQJNDQ� GHQJDQ� )\E�
SDNX�ELDVD��� 

3HQJXMLDQ� NHNXDWDQ� OHOHK� OHQWXU� EDXW� ROHK� $OEULJKW�
�������SDGD�EDXW�EDMD�NDUERQ�UHQGDK�GLDPHWHU�����������
GDQ� ���� LQFL� GHQJDQ� EHUEDJDL� UDVLR�%�'�PHQXQMXNNDQ�
KDVLO� \DQJ� VDPD�� VHPDNLQ� NHFLO� UDVLR� %�'� �VHPDNLQ�
NDNX� EDXW� VHKLQJJD� VHPDNLQ� WLQJJL� EHEDQ� OHOHK� \DQJ�
GLFDSDL��PDND�VHPDNLQ�EHVDU�QLODL�)\E��5DVLR�%�'�\DQJ�
GLJXQDNDQ� EHUNLVDU� GDUL� ���� VDPSDL� GHQJDQ� ����������
PHQ\HVXDLNDQ�GHQJDQ�XNXUDQ�SDQMDQJ�GDQ�GLDPHWHU�

*DPEDU����.XUYD�EHEDQ-GHIRUPDVL�SHQJXMLDQ�NHNXDWDQ�
OHOHK�OHQWXU�EDXW�SDGD�EHUEDJDL�GLDPHWHU 

7DEHO����5DWDDQ�EHEDQ�OHOHK�GDQ�NHNXDWDQ�OHOHK�OHQWXU�
EDXW��)\E��� 
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EDXW�� 1LODL� )\E� \DQJ� GDSDW� GLEDQGLQJNDQ� GHQJDQ�
SHQHOLWLDQ� LQL� DGDODK� QLODL� GDUL� EDXW� GLDPHWHU� ���� LQFL�
GHQJDQ� UDVLR�%�'� ����� VHEHVDU� ����03D�� OHELK� WLQJJL�
GDULSDGD�QLODL�)\E�\DQJ�GLSHUROHK������03D���3HUEHGDDQ�
LQL�GDSDW�GLVHEDENDQ�ROHK�UDVLR�%�'�VHGLNLW� OHELK�EHVDU�
������� GDQ� NRPSRVLVL� XQVXU� SHQ\XVXQ� EDXW� \DQJ�
GLJXQDNDQ� PHVNLSXQ� VDPD-VDPD� PDVXN� NDWHJRUL� EDMD�
NDUERQ�UHQGDK� 

6WXGL� ODLQ� ROHK� 7MRQGUR� ������� PHQJHQDL� NHNXDWDQ�
OHOHK� OHQWXU� EDXW� PHQXQMXNNDQ� QLODL� )\E� GDUL� EHUEDJDL�
GLDPHWHU�EDXW����������������GDQ�����LQFL�������������GDQ�
���PP��EHUDGD�GL�NLVDUDQ����-�����03D�GHQJDQ�QLODL�
UDWD-UDWD� ����03D��1DPXQ� LQIRUPDVL� GHWDLO� PHQJHQDL�
SHQJXMLDQ�GDQ�QLODL�\DQJ�GLSHUROHK�XQWXN�VHWLDS�XNXUDQ�
GLDPHWHU�WLGDN�WHUVHGLD��6HODQMXWQ\D�SHQHOLWLDQ�$JXVVDOLP�
������� SDGD� EDXW� EHUGLDPHWHU� ����� ������ GDQ� ���� LQFL�
����������GDQ�����PP��PHQJKDVLONDQ�QLODL�)\E�EHUWXUXW-
WXUXW�DGDODK�VHEHVDU�����������GDQ�����03D��1LODL�)\E�
\DQJ� GLSHUROHK� PHQLQJNDW� GDUL� GLDPHWHU� ���� NH� �����
LQFL� QDPXQ� NHPXGLDQ� QLODLQ\D� WXUXQ� GDUL� ����� NH� ����
LQFL�GDQ�GDSDW�GLOLKDW�EDKZD�QLODL�)\E�EDXW�GLDPHWHU�����
GDQ����� LQFL�KDPSLU�VDPD��1LODL�)\E� LQL�GLKDVLONDQ�GDUL�
XML� WDULN� \DQJ� GLODNVDQDNDQ� PHQJDFX� SDGD� VWDQGDU�
$670�)�����1LODL�)\E�\DQJ�OHELK�WLQJJL�GLKDVLONDQ�GDUL�
SHQHOLWLDQ� 3UDQDWD�� GNN�� ������� PHQJJXQDNDQ� WLJD��
GLDPHWHU� EDXW� \DLWX� ������ ���� GDQ� ���� � LQFL� ���� ��� GDQ�
��� PP��� 1LODL� UDWD-UDWD� )\E� EHUWXUXW-WXUXW� XQWXN� WLJD�
GLDPHWHU� DGDODK� ��������� �������� GDQ� ������� 03D���
6HPDNLQ� EHVDU� GLDPHWHU� EDXW�� VHPDNLQ� NHFLO� QLODL� )\E�
\DQJ�GLKDVLONDQ��1LODL�)\E� WHUVHEXW� MDXK� EHUDGD�GL�DWDV�
QLODL�)\E�\DQJ�GLSHUROHK�GDODP�SHQHOLWLDQ�LQL��%DXW�\DQJ�
GLJXQDNDQ� SDGD� SHQHOLWLDQ� WHUVHEXW� DGDODK� EDXW� WDQSD�
NHSDOD� EHUXOLU� SHQXK� GHQJDQ� UDVLR� %�'� ��� VDPSDL�
GHQJDQ� ������ QDPXQ� WLGDN� DGD� LQIRUPDVL� PHQJHQDL�
NRPSRVLVL�EDKDQ�SHQ\XVXQ�EDXW�\DQJ�GLJXQDNDQ��3DGD�
SHQHOLWLDQ� LQL� SDQMDQJ� EHQWDQJ� \DQJ� GLJXQDNDQ� XQWXN�
EDXW� ����� GDQ� ���� LQFL� DGDODK� VDPD� \DLWX� ���� PP����
'LDPHWHU�EDXW�\DQJ�OHELK�NHFLO�DNDQ�PHPLOLNL�QLODL�)\E�
\DQJ� OHELK� WLQJJL� NDUHQD� QLODL� PRGXOXV� SHQDPSDQJ�
\DQJ� VHPDNLQ� EHVDU� GDQ� EHUEDQGLQJ� WHUEDOLN� GHQJDQ�
QLODL�)\E� 

.HNXDWDQ�OHOHK�OHQWXU�EDXW��VHNUXS�NXQFL��GLDPHWHU�������
LQFL� DWDX� ����� PP��� GDQ� SLQ� GRURQJ� \DQJ� WHUFDQWXP�
GDODP� 61,� ���������� DGDODK� VHEHVDU� ���� 03D� DWDX�
GDODP�1'6������VHEHVDU�������SVL��1LODL�)\E�LQL�WLGDN�
WHUJDQWXQJ�SDGD�GLDPHWHU�SHQJHQFDQJ��EHUEHGD�GHQJDQ�
SDNX� \DQJ� QLODLQ\D� EHUYDULDVL� PHQXUXW� GLDPHWHUQ\D���
1LODL� )\E� SDNX�ELDVD�� ERNV� DWDX� VLQNHU�� SDQWHN�� VHNUXS�
NXQFL� GDQ� VHNUXS� ND\X� �EDMD� NDUERQ� UHQGDK� VDPSDL�

VHGDQJ�� EHUNLVDU� ���� 03D� �GLDPHWHU� �����5������ LQFL�

DWDX�����5�����PP��VDPSDL�GHQJDQ�����03D��GLDPHWHU�

�����5������ LQFL�DWDX�����5�����PP���6HPHQWDUD�XQWXN�
SDNX� EDMD� \DQJ� GLSHUNHUDV� �EDMD� NDUERQ� VHGDQJ��

QLODLQ\D�EHUNLVDU�����03D��GLDPHWHU������5������ LQFL�
DWDX�����-�����PP��VDPSDL�GHQJDQ�����03D��GLDPHWHU�

�����5������LQFL�DWDX�����5�����PP���6WXGL�ROHK�5DPPHU�
GDQ� =HOLQND� ������� SDGD� SDNX� VWDLQOHVV� VWHHO� MXJD�
PHQXQMXNNDQ� KDO� \DQJ� VDPD�� VHPDNLQ� NHFLO� GLDPHWHU�
SDNX�VHPDNLQ�WLQJJL�QLODL�)\E��3DNX�\DQJ�GLXML�EHUGLDPHWHU�
������ ����� GDQ� ����� PP� PHPLOLNL� )\E� EHUWXUXW-WXUXW�
VHEHVDU�����������GDQ�����03D� 

%HUGDVDUNDQ�QLODL� )\E� KDVLO� SHQHOLWLDQ� LQL� GDQ� EHEHUDSD�
SHQHOLWLDQ� VHEHOXPQ\D�� WHUOLKDW� NHFHQGHUXQJDQ� \DQJ�
VHGLNLW� EHUEHGD� GHQJDQ� QLODL� )\E� SDNX�� 1LODL� )\E� EDXW�
WLGDN� NRQVLVWHQ�PHQXUXQ�GHQJDQ� EHUWDPEDKQ\D�GLDPHWHU�
EDXW�� 'DODP� SHQHOLWLDQ� LQL� GLDPHWHU� \DQJ� OHELK� EHVDU�
PHQJKDVLONDQ�QLODL�)\E�\DQJ�OHELK�EHVDU�PHVNLSXQ�WLGDN�
EHUEHGD�Q\DWD�GHQJDQ�GLDPHWHU�EDXW�VHEHOXPQ\D��KDO�LQL�
OHELK� WHUNDLW� GHQJDQ� NRPSRVLVL� EDKDQ� SHQ\XVXQQ\D���
+DVLO� SHQHOLWLDQ� 6DZDWD� GDQ� <DVXPXUD� ����������� �
PHQXQMXNNDQ�QLODL�)\E�GRZHO�GLDPHWHU������LQFL����PP��
SDOLQJ� WLQJJL� GLEDQGLQJNDQ� GLDPHWHU� ����� ���� GDQ� ����
LQFL����������GDQ����PP��VHPHQWDUD�)\E�GLDPHWHU����±
���� � LQFL� ���±��� PP�� FHQGHUXQJ� NRQVWDQ� PHVNLSXQ�
QLODLQ\D� PHQJDODPL� SHQXUXQDQ�� 1LODL� )\E� \DQJ� GLSHUROHK�
OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ� QLODL� \DQJ� WHUFDQWXP�
GDODP� 61,� ���������� ����� 03D�� EHJLWX� MXJD� GHQJDQ�
QLODL� )\E� KDVLO-KDVLO� SHQHOLWLDQ� ODLQQ\D��0HQJLQJDW� YDULDVL�
SHQJHQFDQJ� NKXVXVQ\D� EDXW� \DQJ� VDQJDW� EHUDJDP� GL�
SDVDUDQ�PDND�SHUOX�GLEXDW�VSHVLILNDVL�\DQJ� OHELK�GHWDLO�
PHQJHQDL� EDXW� \DQJ� GLJXQDNDQ�� VHKLQJJD� GLKDUDSNDQ�
GDSDW� PHQJKDVLONDQ� QLODL� GHVDLQ� UXMXNDQ� \DQJ� OHELK�
WHSDW� 

���.HVLPSXODQ 

%HUGDVDUNDQ� SHQJXMLDQ� GDQ� DQDOLVLV� \DQJ� GLODNXNDQ�
GDSDW�GLVLPSXONDQ�EHEHUDSD�KDO�VHEDJDL�EHULNXW�� 

��� %DXW� EHVL� \DQJ� GLJXQDNDQ� EHUDVDO� GDUL� EDKDQ� EDMD�
NDUERQ� UHQGDK� VHGDQJNDQ� EDXW� EDMD� EHUDVDO� GDUL��
EDKDQ�EDMD�NDUERQ�VHGDQJ��� 

��� 1LODL� )\E� EDXW� EDMD� OHELK� WLQJJL� GLEDQGLQJNDQ� EDXW�
EHVL��KDO� LQL�EHUNDLWDQ�GHQJDQ�SHUEHGDDQ�SDGD�XQVXU�
SHQ\XVXQ� EDKDQ� SHPEXDW� EDXW� GLVDPSLQJ� UDVLR���
EHQWDQJ�GDQ�GLDPHWHU�EDXW�SDGD�SHQJXMLDQ� 

����1LODL�)\E�EDXW�EHVL�PHQJDODPL�SHQLQJNDWDQ�GDUL�GLDPHWHU�
����LQFL�NH�GLDPHWHU�����GDQ�����LQFL�QDPXQ�QLODL�)\E�
GLDPHWHU�����GDQ�����LQFL�WLGDN�EHUEHGD�Q\DWD�� 

����1LODL�)\E�NHWLJD�GLDPDWHU�EDXW�EHUDGD�GL�DWDV�QLODL�)\E�
EDXW�\DQJ�WHUFDQWXP�GDODP�61,����������� 

���8FDSDQ�7HULPD�.DVLK 

3HQXOLV�PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD�.HPHQWHULDQ�
5LVHW�� 7HNQRORJL� GDQ� 3HQGLGLNDQ� 7LQJJL� DWDV� EDQWXDQ�
SHQHOLWLDQ� PHODOXL� EHDVLVZD� %33'1� GDQ� +LEDK�
3HQHOLWLDQ�'LVHUWDVL�'RNWRU� 

'DIWDU�3XVWDND 

$JXVVDOLP�� ������ 'HVDLQ� NHNXDWDQ� VDPEXQJDQ� ND\X�
JHVHU� JDQGD� EHUSHODW� EDMD� GHQJDQ� EDXW� SDGD�
OLPD� MHQLV� ND\X� ,QGRQHVLD� >WHVLV@�� ,QVWLWXW������
3HUWDQLDQ�%RJRU��%RJRU� 

$OEULJKW��'�*���������7KH�(IIHFWV�RI�EROW�VSDFLQJ�RQ�WKH�
SHUIRUPDQFH� RI� VLQJOH-VKHDU� WLPEHU� FRQQHFWLRQV�
XQGHU� UHYHUVH-F\FOLF� ORDGLQJ� >WKHVLV@�� 9LUJLQLD�
3RO\WHFKQLF�,QVWLWXWH�DQG�6WDWH�8QLYHUVLW\� 
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$PHULFDQ� 6RFLHW\� IRU� 0HWDO� >$60@�� ������ $60���
+DQGERRN��9ROXPH����3URSHUWLHV�DQG�6HOHFWLRQ��
,URQV�� 6WHHOV�� DQG� +LJK� 3HUIRUPDQFH� $OOR\V��
$60�,QWHUQDWLRQDO��86$� 

$PHULFDQ�:RRG�&RXQFLO�>$:&@��������1DWLRQDO�'HVLJQ�
6SHFLILFDWLRQ�IRU�:RRG�&RQVWUXFWLRQ������(GLWLRQ��
/HHVEXUJ��9$��86$��ZZZ�DZF�RUJ� 

$670� )����-���� ������ 6WDQGDUG� 7HVW� 0HWKRG� IRU�
'HWHUPLQLQJ� %HQGLQJ� <LHOG� 0RPHQW� RI� 1DLOV��
$670�,QWHUQDWLRQDO��:HVW�&RQVKRKRFNHQ��3$��
����� ZZZ�DVWP�RUJ 

$670�)�����������6WDQGDUG�7HVW�0HWKRGV�IRU�'HWHUPLQLQJ�
WKH� 0HFKDQLFDO� 3URSHUWLHV� RI� ([WHUQDOO\� DQG�
,QWHUQDOO\�7KUHDGHG�)DVWHQHUV��:DVKHUV��'LUHFW�
7HQVLRQ�,QGLFDWRUV��DQG�5LYHWV��$670�,QWHUQDWLRQDO��
:HVW�&RQVKRKRFNHQ��3$������� ZZZ�DVWP�RUJ 

$670�$���-��D��������6WDQGDUG�7HVW�0HWKRGV��3UDFWLFHV��
DQG�7HUPLQRORJ\�IRU�&KHPLFDO�$QDO\VLV�RI�6WHHO�
3URGXFWV��$670�,QWHUQDWLRQDO��:HVW�&RQVKRKRFNHQ��
3$��ZZZ�DVWP�RUJ 

$670� (���-���� ������ 6WDQGDUG� 7HVW� 0HWKRG� IRU�
$QDO\VLV� RI� &DUERQ� DQG� /RZ-$OOR\� 6WHHO� E\�
6SDUN� $WRPLF� (PLVVLRQ� 6SHFWURPHWU\�� $670�
,QWHUQDWLRQDO��:HVW�&RQVKRKRFNHQ��3$��ZZZ�DVWP�RUJ 

%DGDQ� 6WDQGDULVDVL� 1DVLRQDO� >%61@�� ������ 61,�
���������� 6SHVLILNDVL� GHVDLQ� XQWXN� NRQVWUXNVL�
ND\X��-DNDUWD� 

%UH\HU��'�(���)ULGOH\��.�-���&REHHQ��.�(���DQG�3ROORFN��
'�*��� � ������'HVLJQ� RI�:RRG� 6WUXFWXUHV� $6'�
/5)'�6L[WK�(GLWLRQ��0F*UDZ-+LOO��1HZ�<RUN� 

.XODN�� *�/��� )LVKHU� -�:��� DQG� 6WUXLN�� -�+�$��� ������
3XEOLVKHG�*XLGH� WR�'HVLJQ�&ULWHULD� IRU�%ROWHG�
DQG� 5LYHWHG� -RLQWV� 6HFRQG� (GLWLRQ�� $PHULFDQ�
,QVWLWXWH� RI� 6WHHO� &RQVWUXFWLRQ�� ,QF��� &KLFDJR��
,/��86$� 

2]HOWRQ��(�&���������7LPEHU�'HVLJQHU¶V�0DQXDO�7KLUG�
(GLWLRQ��%ODFNZHOO�3XEOLVKLQJ��2[IRUG� 

3UDQDWD�� <�$��� 6XU\RDWPRMR�� %��� GDQ� 7MRQGUR�� -�$���
������3HQHOLWLDQ�HNVSHULPHQWDO�NXDW�OHOHK�OHQWXU�
�)\E��EDXW��-XUQDO�7HNQLN�6LSLO����������-���� 

5DPPHU�� '�5��� DQG� =HOLQND�� 6�/��� ������ :LWKGUDZDO�
6WUHQJWK�DQG�%HQGLQJ�<LHOG�6WUHQJWK�RI�6WDLQOHVV�
6WHHO�1DLOV� -RXUQDO�RI�6WUXFWXUDO�(QJLQHHULQJ� ���
�������������� 

6DZDWD�� .��� DQG� <DVXPXUD�� 0��� ������ (YDOXDWLRQ� RI�
\LHOG�VWUHQJWK�RI�EROWHG�WLPEHU�MRLQWV�E\�0RQWH-

&DUOR� VLPXODWLRQ�� 3URFHHGLQJV� RI� �WK� :RUOG�
&RQIHUHQFH�RQ�7LPEHU�(QJLQHHULQJ��&DQDGD� 

7MRQGUR��-�$���������3HULODNX�VDPEXQJDQ�ND\X�GHQJDQ�
EDXW�WXQJJDO�EHUSHODW�VLVL�EDMD�DNLEDW�EHEDQ�XQL-
DNVLDO� WDULN� >GLVHUWDVL@�� %DQGXQJ�� 8QLYHUVLWDV�
.DWROLN�3DUDK\DQJDQ� 

9DEOH��0���������0HFKDQLFV�RI�0DWHULDOV�6HFRQG�(GLWLRQ��
0LFKLJDQ�7HFKQRORJLFDO�8QLYHUVLW\� 

 

 

 

 


