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&RFRD�EXWWHU�KDV�ORQJ�EHHQ�XVHG�DV�D�EDVH�LQJUHGLHQW�IRU�OLSVWLFN��,OOLSH�QXW
V�IDW�LV�NQRZQ�WR�KDYH�VLPLODU�FKDUDFWHULVWLFV�
WR� WKRVH� RI � FRFRD� EXWWHU�� WKXV� H[SHFWHGO\�� LW� FRXOG� EH� XVHG� DV� DQ� DOWHUQDWLYH� VXEVWLWXWH� IRU� FRFRD� EXWWHU� LQ� OLSVWLN�
PDQXIDFWXULQJ��7KLV�SDSHU�VWXGLHV�WKH�DSSURSULDWH�,OOLSH�QXW
V�IDW�IRUPXODWLRQ�IRU�OLSVWLFN�PDQXIDFWXULQJ��:DWHU�EDVHG�
�:%���:%���:%���:%���DQG�RLO�EDVHG��0���0���0���0���0���IRUPXODWLRQV�ZLWK�LOOLSH�QXW�IDW�FRQWHQW�RI ���������
DQG����ZHUH�WHVWHG��7KH�LOOLSH�QXW
V�IDW�ZDV�SURGXFHG�IURP�6KRUHD�SLQDQJD�FROOHFWHG�IURP�:HVW�-DYD��3K\VLFDO�SURSHUWLHV�
�L�H�KDUGQHVV�DQG�PHOWLQJ�SRLQW��DQG�RUJDQROHSWLF�WHVW��WH[WXUH��VKLQH��SROLVK�DELOLW\��RGRU�DQG�FRORU��ZHUH�DQDO\]HG��7KH�
UHVXOWV�VKRZHG�WKDW�0��IRUPXODWLRQ�ZLWK����LOOLSH�QXW
V�IDW�OHYHO�KDG�VLPLODU�SK\VLFDO�SURSHUWLHV�WR�WKRVH�RI �FRPPHUFLDO�
OLSVWLFNV��)XUWKHUPRUH��WKH�RUJDQROHSWLF�WHVW�UHYHDOHG�WKDW�0��IRUPXODWLRQ�ZLWK����IDW�OHYHO�ZDV�WKH�PRVW�SUHIHUUHG�E\�
UHVSRQGHQWV��7R�REWDLQ�OLSVWLFNV�SHUIRUPDQFH�ZKLFK�PHHWV�WKH�UHTXLUHPHQWV�LQ�FRPPHUFLDO�OLSVWLFNV�FULWHULD�DQG�DOVR�VDWLVILHV�
WKH�UHVSRQGHQW
V�SUHIHUHQFH��D�FRPELQDWLRQ�RI �0��DQG�0��IRUPXODWLRQ�LV�UHFRPPHQGHG�

.H\ZRUGV��&RPPHUFLDO�OLSVWLFN��IRUPXODWLRQ��LOOLSH�QXW
V�IDW��RUJDQROHSWLF�WHVW��SK\VLFDO�SURSHUWLHV

$%675$.

/HPDN�NDNDR�VXGDK�ODPD�GLJXQDNDQ�VHEDJDL�EDKDQ�GDVDU�OLSVWLN��/HPDN�WHQJNDZDQJ�GLNHQDO�PHPLOLNL�
NDUDNWHULVWLN�\DQJ�VHUXSD�GHQJDQ�OHPDN�NDNDR��$WDV�GDVDU�WHUVHEXW�OHPDN�WHQJNDZDQJ�GDSDW�GLJXQDNDQ�
VHEDJDL�DOWHUQDWLI � �SHQJJDQWL�OHPDN�NDNDR��&RFFRD�%XWWHU�6XEVWLWXH��XPXPQ\D�SDGD�SHPEXDWDQ�OLSVWLN�
NRPHUVLDO�� 7XOLVDQ� LQL� PHPSHODMDUL� NDGDU� OHPDN� WHQJNDZDQJ� \DQJ� VHVXDL� GDODP� IRUPXODVL� GHQJDQ�
NDQGXQJDQ� ODLQ� GDODP� SHPEXDWDQ� OLSVWLN�� )RUPXODVL� OLSVWLN� \DQJ� GLJXQDNDQ� WHUGLUL� GDUL� GXD�� \DLWX�
EHUEDVLV�DLU��GLEHUL�QDPD�:%���:%���:%���:%���GDQ�EHUEDVLV�PLQ\DN��0���0���0���0���0����/HPDN�
WHQJNDZDQJ�\DQJ�GLJXQDNDQ�DGDODK�MHQLV�6KRUHD�SLQDQJD�DVDO�-DZD�%DUDW��.DGDU�OHPDN�WHQJNDZDQJ�\DQJ�
GLJXQDNDQ�\DLWX�������������GDQ�����/LSVWLN�\DQJ�GLKDVLONDQ�GDUL�IRUPXODVL�LQL�NHPXGLDQ�GLDQDOLVLV�VLIDW�
ILVLN� �NHNHUDVDQ� GDQ� WLWLN� OHOHK�� GDQ� XML� RUJDQROHSWLN� �WHNVWXU�� NLODS�� GD\D� ROHV�� EDX� GDQ� ZDUQD���
%HUGDVDUNDQ�VLIDW�ILVLNQ\D��OLSVWLN�GHQJDQ�IRUPXODVL�0���NDGDU�OHPDN�WHQJNDZDQJ�����PHUXSDNDQ�\DQJ�
SDOLQJ�PHQGHNDWL�OLSVWLN�NRPHUVLDO��6HPHQWDUD�LWX��XML�RUJDQROHSWLN�PHQXQMXNNDQ�EDKZD�IRUPXODVL�0��
�NDGDU�OHPDN�WHQJNDZDQJ�����DGDODK�\DQJ�SDOLQJ�GLVXNDL�ROHK�UHVSRQGHQ��8QWXN�PHQGDSDWNDQ�OLSVWLN�
\DQJ�PHPHQXKL�NULWHULD�OLSVWLN�NRPHUVLDO�GDQ�MXJD�GLVXNDL�ROHK�UHVSRQGHQ��FDPSXUDQ�NRPSRVLVL�DQWDUD�
0��GDQ�0��GDSDW�GLSDNDL�

.DWD�NXQFL��/LSVWLN�NRPHUVLDO��IRUPXODVL��OHPDN�WHQJNDZDQJ��XML�RUJDQROHSWLN��VLIDW�ILVLN
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� /LSVWLN�PHUXSDNDQ�VDODK�VDWX�NRVPHWLND�EHU�
EHQWXN�EDWDQJ� \DQJ�GLJXQDNDQ�XQWXN�PHZDUQDL�
ELELU� GHQJDQ� VHQWXKDQ� DUWLVWLN� VHKLQJJD� GDSDW�
PHQLQJNDWNDQ� HVWHWLND� GDODP� WDWD� ULDV� ZDMDK��
6HODLQ�LWX�OLSVWLN�MXJD�GLJXQDNDQ�XQWXN�PHOLQGXQJL�
ELELU�GDUL�SHQJDUXK�VLQDU�PDWDKDUL��DQJLQ��XGDUD�
GLQJLQ�� SHUXEDKDQ� FXDFD�� GDQ� XGDUD� NRWRU�
�5LVQDZDWL��1D]OLQLZDW\�	�3XUED���������/LSVWLN�
\DQJ�EDLN�KDUXV�PHPLOLNL�EHQWXN�GDQ�ZDUQD�\DQJ�
PHQDULN�� KDOXV� GDQ� KRPRJHQ�� WLGDN� UDSXK� DWDX�
WHUODOX�NHUDV�VHUWD�WHUODOX�OXQDN�NDUHQD�SHQJDUXK�
VXKX�� WLGDN� EHUEDKD\D� EDJL� NXOLW�� VHUWD� PXGDK�
GLJXQDNDQ� GDQ� GLKDSXV� QDPXQ� PHPEHQWXN�
ODSLVDQ�\DQJ� VWDELO��)RUPXODVL� OLSVWLN� WHUGLUL�GDUL�
EDKDQ�GDVDU��SDUIXP��DQWLRNVLGDQ�GDQ�]DW�ZDUQD��
%DVLV�OLSVWLN�PHUXSDNDQ�NRPELQDVL�DQWDUD�PLQ\DN��
OHPDN��GDQ�PDODP��ZD[���9LVKZDNDUPD��'ZLYHGL��
'XEH\�	�-RVKL��������
� 0LQ\DN� GLWDPEDKNDQ� SDGD� OLSVWLN� EHUWXMXDQ�
XQWXN�PHODUXWNDQ�]DW�ZDUQD��PHPEXDW�FDPSXUDQ�
ZD[� PXGDK� GLWXDQJNDQ�� 0LQ\DN� \DQJ� EDQ\DN�
GLJXQDNDQ� DGDODK� PLQ\DN� MDUDN� SDJDU� NDUHQD�
NHNHQWDODQQ\D�\DQJ�WLQJJL�VDQJDW�PHQJXQWXQJNDQ�
GDODP�PHQJDWXU�GD\D�NLODS�OLSVWLN��9DOGD��/LG\D�	�
&LWUDQLQJW\DV�� ������� /HPDN� GLVLQL� EHUWXMXDQ�
XQWXN� PHPEHULNDQ� ODSLVDQ� SDGD� ELELU��
PHQJKDOXVNDQ� GDQ� PHQFHJDK� HIHN� NHNHULQJDQ�
SDGD� SHUPXNDDQ� ELELU�� GDQ� PHQLQJNDWNDQ� GD\D�
GLVSHUVL�SLJPHQ� �$GOLDQL��1D]OLQLZDW\��	�3XUED��
������
� /HPDN�\DQJ�XPXP�GLJXQDNDQ�VHEDJDL�EDKDQ�
EDNX�SDGD�SHPEXDWDQ�OLSVWLN�DGDODK�OHPDN�NDNDR��
/HPDN�NDNDR�LGHDO�GLJXQDNDQ�SDGD�OLSVWLN�NDUHQD�
WLGDN� PHQFDLU� SDGD� VXKX� WXEXK�� PXGDK�
SHPDNDLDQQ\D� QDPXQ�PHQLPEXONDQ� NHUDN� \DQJ�
WLGDN� GLLQJLQNDQ� VHKLQJJD� GDSDW� PHQ\HEDENDQ�
LULWDVL�SDGD�SHUPXNDDQ�ELELU��9LVKZDNDUPD�HW�DO���
������
� .RPSRQHQ� ODLQ� GDODP� SHPEXDWDQ� OLSVWLN�
DGDODK�]DW�DGLWLI��=DW�DGLWLI �\DQJ�GLJXQDNDQ�EHUXSD�
SHZDQJL�� SHZDUQD� GDQ� DQWLRNVLGDQ�� 3HZDQJL�
GLJXQDNDQ�XQWXN�PHQXWXSL� UDVD�DWDX�EDX� OHPDN�
\DQJ�NKDV�VHUWD�PHEHUL�NHVDQ�KDUXP�SDGD�SURGXN��
8PXPQ\D�SHZDQJL�\DQJ�VHULQJ�GLJXQDNDQ�SDGD�
OLSVWLN� DGDODK� DURPD� EXDK� � � HW� DO��� ���9DOGD ����
.ULWHULD� SHZDQJL� \DQJ� EDLN� XQWXN� OLSVWLN� \DLWX�
ULQJDQ�GDQ�VHJDU��VWDELO�EHUVLIDW�WLGDN�PHQJLULWDVL�
GDQ� GDSDW� EHUFDPSXU� EDLN� GHQJDQ� EDKDQ� GDVDU�
OLSVWLN ���9LVKZDNDUPD�HW�DO��������

� %DKDQ�SHZDUQD�GDODP�NRVPHWLND�KDUXV�GDSDW�
PHPEHULNDQ�LQWHQVLWDV�GDQ�VLIDW�\DQJ�GLLQJLQNDQ��
PHPSXQ\DL�HIHN�SHZDUQDDQ�FXNXS�NXDW�VHKLQJJD�
KDVLO�\DQJ�GLFDSDL�GDODP�LQWHQVLWDV�\DQJ�VHVHGLNLW�
PXQJNLQ�� 3HZDUQD� \DQJ� GLJXQDNDQ� WLGDN� EROHK�
PHQLPEXONDQ� JHMDOD� LULWDVL� SDGD� NXOLW�� VLIDW� GDQ�
LQWHQVLWDV�ZDUQD�KDUXV�VWDELO��VHUWD�WLGDN�EHUEDKD\D�
EDJL� NHVHKDWDQ� �.XVXPDQLQJW\DV�� 6XODHPDQ� 	�
<XVQHOW\��������
� $QWLRNVLGDQ� GLJXQDNDQ� XQWXN� PHQFHJDK�
PLQ\DN� GDQ� OHPDN� GDUL� NHWHQJLNDQ�� -HQLV�
DQWLRNVLGDQ�\DQJ�XPXP�GLJXQDNDQ�\DLWX�EXW\ODWHG�
KLGUR[\DQLVROH� EXW\ODWHG� K\GURWROXHQH��%+$�� GDQ�
�%+7���*DQL��%DVUL��5DKPDQ��.DVVLP��5DMD��6DOOHK�
	�,VPDLO��������
� .DUDNWHULVWLN� OHPDN� WHQJNDZDQJ� PHQ\HUXSDL�
OHPDN�NDNDR�VHKLQJJD�WHUJRORQJ�NH�GDODP�&RFRD�
%XWWHU� 6XEVWLWXHV� �&%6�� �*XVWL�� =XOQHO\� 	�
.XVPL\DWL 6HODLQ� LWX�� KDUJD� OHPDN��� �������
WHQJNDZDQJ� OHELK� HNRQRPLV� GLEDQGLQJ� OHPDN�
NDNDR��+DO�LQL�\DQJ�PHPEXDW�LQGXVWUL�PHQHOXVXUL�
SHPDQIDDWDQ� OHPDN� WHQJNDZDQJ� VHEDJDL� EDKDQ�
EDNX� NRVPHWLND� �OLSVWLFN��� 'HQJDQ� NHPLULSDQ�
NDUDNWHULVWLN� WHUVHEXW�� OHPDN� WHQJNDZDQJ�
EHUSRWHQVL�XQWXN�VXEVWLWXVL�OHPDN�NDNDR�VHEDJDL�
EDKDQ�EDNX�SHPEXDWDQ� OLSVWLN��2OHK�NDUHQD� LWX��
PDND� GLUDVD� SHUOX� XQWXN� PHODNXNDQ� SHQHOLWLDQ�
PHQJHQDL� IRUPXODVL� OHPDN� WHQJNDZDQJ� \DQJ�
VHVXDL� XQWXN� PHQJKDVLONDQ� SURGXN� OLSVWLN� \DQJ�
PHPHQXKL�VWDQGDU�

,,��%$+$1�'$1�0(72'(

$��%DKDQ�GDQ�$ODW

� /HPDN�WHQJNDZDQJ�MHQLV�6KRUHD�SLQDQJD�6FKHII �
GDUL� +XWDQ� 3HUFREDDQ� +DXUEHQWHV�� -DZD� %DUDW��
%DKDQ�NLPLD�\DQJ�GLJXQDNDQ�DGDODK�PDODP�OHEDK��
FDUQDXED�ZD[��FDQGHOLOD�ZD[��PLQ\DN�MDUDN��ODQROLQ��
SDUDIILQ� FDLU�� WLWDQLXP� GLRNVLGD�� %XW\ODWHG�
+\GUR[WRXOHQH� �%+7��� SHZDUQD� PDNDQDQ� GDQ�
SDUIXP��$ODW�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�
DGDODK�WLPEDQJDQ�DQDOLWLN��JHODV�XNXU��SHQDQJDV��
PL[HU��FHWDNDQ��PDO��GDQ�ZDGDK�OLSVWLN��

%��0HWRGH�3HQHOLWLDQ

� 3URVHV� SHPEXDWDQ� OLSVWLN� GLDZDOL� GHQJDQ�
PHPEXDW� OLSVWLN�GHQJDQ�PHPDQDVNDQ�PLQ\DN�EDVH�
MDUDN�� �GDQ�OHPDN�WHQJNDZDQJ�SDGD�VXKX� ����ZD[
�� &�VDPSDL�WHUEHQWXN�VXDWX�PDVVD�FDLU��6HWHODK�
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/HPDN�7HQJNDZDQJ�VHEDJDL�%DKDQ�'DVDU�/LSVWLN
�5��(VD�3DQJHUVD�*XVWL�	�7RWRN�.��:DOX\R�

WHUEHQWXN� FDPSXUDQ�PDVVD� FDLU� \DQJ�KRPRJHQ��
VXKX� SHPDQDVDQ� GLWXUXQNDQ� KLQJJD� �� &�

R

NHPXGLDQ� GLWDPEDKNDQ� ZDUQD�� SDUIXP� GDQ� ]DW�
DGLWLI � ODLQQ\D�� &DPSXUDQ� GLPDVXNNDQ� NH GDODP��
FHWDNDQ� ODOX� GLGLQJLQNDQ�� ,OXVWUDVL� DOXU� SURVHV�
SHPEXDWDQ�OLSVWLN�GLVDMLNDQ�SDGD�*DPEDU���
� )RUPXODVL�OLSVWLN�EHUEDVLV�DLU��ZDWHU�EDVHG��\DQJ�
GLJXQDNDQ� \DLWX� PHQJLNXWL� VWDQGDU� ,QWHUQDWLRQDO�

6RFLHW\� IRU� 3KDUPDFHXWLFDO� (QJLQHHULQJ� �,63(�� ������
GDQ�IRUPXODVL� OLSVWLN�EHUEDVLV�PLQ\DN��2LO�EDVHG��
PHQJLNXWL� VWDQGDU� SDEULNDQ� OLSVWLN� NRPHUVLDO�
�6RSKLP�� GHQJDQ� PRGLILNDVL� \DLWX� SHQJJXQDDQ�
OHPDN�WHQJNDZDQJ�SDGD�NRQVHQWUDVL����������GDQ�
���PHQJJDQWLNDQ�OHPDN�NDNDR��)RUPXODVL�OLSVWLN�
VHFDUD�OHQJNDS�GLVDMLNDQ�SDGD�7DEHO���

*DPEDU����$OXU�SURVHV�SHPEXDWDQ�OLSVWLN

'JHVSF����4UBHFT�JO�UIF�NBOVGBDUVSJOH�QSPDFTT�PG�MJQTUJDL

)RUPXOD�OLSVWLN�EHUEDVLV�DLU�
�:DWHU�EDVHG�OLSVWLFN�IRUPXODWLRQ��,63(� �

)RUPXOD�OLSVWLN�EHUEDVLV�PLQ\DN �
�2LO�EDVHG�OLSVWLFN�IRUPXODWLRQ��6RSKLP� �

3RO\HWK\OHQH�JOLFRO� ���� �3(*������ � �
$LU� �:DWHU�� � �
0LQ\DN�MDUDN��&DVWRU�RLO�� 0LQ\DN�MDUDN��&DVWRU�RLO� �
0DODP�OHEDK��&HUD�DOED�� 0DODP�OHEDK��&HUD�DOED��
/HPDN�WHQJNDZDQJ��,OOLSH�QXW·V�IDW ������������� � /HPDN�WHQJNDZDQJ��,OOLSH�QXW·V�IDW ������������� �
0DODP�NDUQDXED��&DUQDXED�ZD[�� 0DODP�NDUQDXED��&DUQDXED�ZD[� �
0DODP�NDQGHOLOD��&DQGHOLOD�ZD[�� 0DODP�NDQGHOLOD��&DQGHOLOD�ZD[� �
3DUDILQ�FDLU��/LTXLG�SDUDIILQ�� 3DUDILQ�FDLU��/LTXLG�SDUDIILQ� �
%+7��%+7�� %+7��%+7� �
7LWDQLXP�GLRNVLGD��7LWDQLXP�GLR[LGH�

�
7LWDQLXP�GLRNVLGD��7LWDQLXP�GLR[LGH�

�
=DW�ZDUQD��&RORULQJ�PDWWHU�

�
=DW�ZDUQD��&RORULQJ�PDWWHU�

�
3DUIXP��3HUIXPHV�

�
3DUIXP��3HUIXPHV�

�

7DEHO����)RUPXODVL�OLSVWLN
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&��$QDOLVLV�'DWD

�� $QDOLVLV�PXWX�EDKDQ�GDVDU�OLSVWLN�

� $QDOLVLV�PXWX�EDKDQ�GDVDU�GLODNXNDQ�WHUKDGDS�
PLQ\DN MDUDN� � �� PDODP�� � ZD[� FDUQDXED�� FDQGHOLOOD �
OHEDK�GDQ�OHPDN�WHQJNDZDQJ��-HQLV�DQDOLVLV�EHUXSD�
VLIDW�ILVLNR�NLPLDPHOLSXWL�ELODQJDQ�DVDP��ELODQJDQ��
LRG� GDQ� WLWLN� OHOHK� PHQJLNXWL� VWDQGDU� $2$&�
������� VHUWD�ELODQJDQ�SHQ\DEXQDQ��'HSDUWHPHQ��
.HVHKDWDQ��������

��� $QDOLVLV�PXWX�OLSVWLN

� 3HQJXMLDQ�PXWX�OLSVWLN�GLODNXNDQ�GHQJDQ�FDUD�
PHQJDQDOLVLV� VLIDW�SURGXN�OLSVWLN�KDVLO�SHQDPSLODQ�
IRUPXODVL�EHUEDKDQ�GDVDU�DLU�GDQ�PLQ\DN��7DEHO����
\DQJ� �NHNHUDVDQ�GDQ�WLWLN�OHOHK .HNHUDVDQ�PHOLSXWL ��
OLSVWLN�GLWHQWXNDQ�ROHK�NHGDODPDQ�WHPEXV�MDUXP�
SHQHWURPHWHU�� /LSVWLN� VHPDNLQ� OXQDN� MLND�
NHGDODPDQ�WHPEXV�VHPDNLQ�EHVDU��%LOD�NHGDODPDQ�
������� PP� PDND� VDPSHO� GLJRORQJNDQ� NHGDODP�
SURGXN�OLSVWLN�OXQDN��.HGDODPDQ�WHPEXV�����PP�
WHUJRORQJ� OLSVWLN� NHUDV� GDQ� GLEDZDK� �� PP�
WHURORQJ� OLSVWLN� VDQJDW� NHUDV �$670�� ������ ��
3HQJXMLDQ� WLWLN� OHOHK� PHQJLNXWL� VWDQGDU� $2$&�
�������� /LSVWLN� \DQJ� EDLN� PHPLOLNL� WLWLN� OHOHK�

R
EHUNLVDU������ &��61,��������

���8ML�RUJDQROHSWLN

� 'DUL�KDVLO�IRUPXODVL�EDKDQ�GDVDU�OLSVWLN��7DEHO�
��� GLODNXNDQ� XML� RUJDQROHSWLN� \DQJ� PHOLSXWL�
WHNVWXU��NLODS��EDX��ZDUQD��GDQ�GD\D�ROHV�OLSVWLN��8ML�
LQL� PHQJJXQDNDQ� VLVWHP� VNRULQJ� GDUL� ���

UHVSRQGHQ� GHQJDQ� VNDOD� XPXU� ������ WDKXQ�
�5DKD\X�� ������� 'DWD� KDVLO� VNRULQJ� GLDQDOLVLV�
VHFDUD� VWDWLVWLN� GHQJDQ� PHQJJXQDNDQ� PHWRGH�
.UXVNDOO�:DOOLV��

,,,��+$6,/�'$1�3(0%$+$6$1

$��$QDOLVLV�0XWX�%DKDQ�'DVDU�/LSVWLN

� /LSVWLN�GHQJDQ�PXWX� \DQJ�EDLN�GDQ� VHUDJDP�
GLGDSDWNDQ� GHQJDQ� SHQJDZDVDQ� PXWX� \DQJ�
GLODNXNDQ� PXODL� GDUL� EDKDQ�EDKDQ� \DQJ�
GLJXQDNDQ�� $QDOLVD� PXWX� GLJXQDNDQ� XQWXN�
PHQ\HOHNVL� NXDOLWDV� EDKDQ�EDKDQ� \DQJ� DNDQ�
GLJXQDNDQ� GDODP� SHPEXDWDQ� OLVSWLN� VHKLQJJD�
HIHN�HIHN� \DQJ� WLGDN� GLLQJLQNDQ� GDQ� NHUXVDNDQ�
VHFDUD�GLQL�GDSDW�GLKLQGDUL��$QDOLVLV�PXWX�EHUXSD�
VLIDW� ILVLNR�NLPLD� GLODNXNDQ� WHUOHELK� GDKXOX�
WHUKDGDS� PDVLQJ�PDVLQJ� EDKDQ� GDVDU� OLSVWLN�
VHEHOXP� GLFDPSXUNDQ� PHQMDGL� EDVH� OLSVWLN��
3DUDPHWHU�DQDOLVD�PXWX�XQWXN�EDKDQ�GDVDU�OLSVWLN�
DQWDUD�ODLQ�ELODQJDQ�DVDP��ELODQJDQ�LRG��ELODQJDQ�
SHQ\DEXQDQ�GDQ� WLWLN� OHOHK� �9LVKZDNDUPD�HW�DO���
������� +DVLO� DQDOLVLV� WHUVHEXW� GLVDMLNDQ� SDGD�
7DEHO���
� %LODQJDQ� DVDP� GLJXQDNDQ� XQWXN� PHQJXNXU�
MXPODK� DVDP� OHPDN� EHEDV� \DQJ� WHUGDSDW� GDODP�
PLQ\DN�DWDX�OHPDN��%LODQJDQ�DVDP�PHQXQMXNNDQ�
WLQJNDW� NHUXVDNDQ� PLQ\DN� DWDX� OHPDN� NDUHQD�
SHULVWLZD� KLGUROLVLV�� .HQDLNDQ� ELODQJDQ� DVDP�
PHQXQMXNNDQ� EDKZD� OHPDN� WHODK� PHQJDODPL�
SHULVWLZD�KLGUROLVLV��.HWDUHQ���������1LODL�ELODQJDQ�

7DEHO����$QDOLVLV�VLIDW�ILVLNR�NLPLD�EDKDQ�GDVDU�OLSVWLN

5BCMF����1IZTJDP�DIFNJDBM�QSPQFSUJFT�BOBMZTJT�PG�MJQTUJDL�CBTF

�
%DKDQ�

�0DWHULDO��

3DUDPHWHU �
�3DUDPHWHUV� �

%LODQJDQ�DVDP�
�$FLG�QXPEHU��

%LDQJDQ�LRG �
�,RG�QXPEHU� �

%LODQJDQ �
SHQ\DEXQDQ �
�6DSRQLILFDWLRQ�

QXPEHU� �

7LWLN�OHOHK �
�0HOWLQJ�SRLQW���

R& �

/HPDN�WHQJNDZDQJ�
�,OOLSH�QXW·V�IDW��

������� ����� � ������� � �� �

0LQ\DN�MDUDN�
�&DVWRU�RLO��

������� �� � �������� � � �

0DODP�OHEDK�
�&HUD�DOED��

�������� � � ������ � �� �
0DODP�FDQGHOLOD

�
�&DQGHOLOD�ZD[�

�
�������

�
�
�

�������
�

��
�

0DODP�FDUQDXED
�

�&DUQDXED�ZD[�
�

����
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�
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�

.HWHUDQJDQ��5HPDUNV������5DWD�UDWD�GDUL���NDOL�SHQJXMLDQ��$YHUDJH�YDOXH�RI ���UHSHDWDWLRQV��

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����'HVHPEHU��������������



���

DVDP�\DQJ�GLSHUNHQDQNDQ�XQWXN�SURGXN�NRVPHWLN�
SDGD� OHPDN� WHQJNDZDQJ� DGDODK� VHEHVDU� ������
�6RQQWDJ���������PLQ\DN�MDUDN��������%DLOH\���������
PDODP� OHEDK� ������ GDQ� PDODP� FDUQDXED� ����
�'HSNHV�5,���������+DVLO�PHQXQMXNNDQ�ELODQJDQ�
DVDP� OHPDN� WHQJNDZDQJ� ��������� PLQ\DN� MDUDN�
��������� GDQ� PDODP� OHEDK� ���������� \DQJ�
GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�PHPLOLNL�QLODL�\DQJ�
MDXK� OHELK� UHQGDK� GDUL� EDWDV� PDNVLPXP� \DQJ�
GLSHUNHQDQNDQ��VHGDQJNDQ�PDODP�FDUQDXED��������
PHOHELKL� EDWDV� \DQJ� GLSHUNHQDQNDQ� PHQXUXW�
'HSNHV� �7DEHO� ���� +DVLO� LQL� PHQXQMXNNDQ�
UHQGDKQ\D�QLODL�ELODQJDQ�DVDP�SDGD�EDKDQ�GDVDU�
GDSDW�PHQJXUDQJL� WLPEXOQ\D� NHWHQJLNDQ� VHODPD�
GLJXQDNDQ�SDGD�VDDW�SURVHV�SHPEXDWDQ�OLSVWLN�
� %LODQJDQ�LRG�PHQXQMXNNDQ�GHUDMDW�NHMHQXKDQ�
OHPDN�� � %LODQJDQ� LRG� \DQJ� WLQJJL�PHQXQMXNNDQ�
EDKZD�VHEDJLDQ�OHPDN�WHODK�PHQJDODPL�NHUXVDNDQ�
�*XVWL��=XOQHO\��	�.XVPL\DWL���������%LODQJDQ�LRG�
\DQJ� GLSHUNHQDQNDQ� XQWXN� OHPDN� WHQJNDZDQJ�
DGDODK�VHEHVDU��������6RQQWDJ��������GDQ�PLQ\DN�
MDUDN� ������ �%DLOH\�� ������� +DVLO� PHQXQMXNNDQ�
EDKZD� OHPDN� WHQJNDZDQJ� \DQJ� GLJXQDNDQ�
PHPLOLNL�QLODL�ELODQJDQ�LRG���������SDGD�EDWDV�\DQJ�
GLSHUNHQDQNDQ�� 6HPHQWDUD� LWX�� ELODQJDQ� LRG�
PLQ\DN�MDUDN������PHPLOLNL�QLODL�OHELK�UHQGDK�GDUL�
EDWDV�\DQJ�GLSHUNHQDQNDQ��7DEHO����

� 1LODL � EL ODQJDQ� SHQ\DEXQDQ� \DQJ� GL�
SHUNHQDQNDQ� XQWXN� OHPDN� WHQJNDZDQJ� DGDODK�
�������� �6RQQWDJ�� �������PLQ\DN� MDUDN� ��������
�:LQGKROG]���������PDODP�OHEDK���������'HSNHV�
5,�� ������ GDQ� PDODP� FDUQDXED� ������ �'H�
1DYDUUH�� ������� +DVLO� PHQXQMXNNDQ� OHPDN�
WHQJNDZDQJ�GDQ�PLQ\DN�MDUDN�PHPLOLNL�QLODL�\DQJ�
MDXK� OHELK� EDLN� GLEDQGLQJNDQ� QLODL� \DQJ�
GLSHUNHQDQNDQ�� 6HPHQWDUD� LWX�� PDODP� OHEDK�
EHUDGD� GLDWDV� VHODQJ� EDWDV� QL ODL � \DQJ�
GLSHUV\DUDWNDQ��VHGDQJNDQ�PDODP�FDUQDXED�PDVLK�
EHUDGD�GDODP�EDWDV�\DQJ�GLSHUNHQDQNDQ��7DEHO�����
%LODQJDQ�SHQ\DEXQDQ�PHPSXQ\DL�KXEXQJDQ�HUDW�
GHQJDQ� ERERW�PROHNXO�� 'HQJDQ� QLODL� LQL�� PDND�
NDGDU � NRPSRVLV L � PDV LQJ�PDV LQJ� DNDQ�
PHQHQWXNDQ� NXDOLWDV� SURGXN� \DQJ� GLKDVLONDQ�
�3HUGDQDNXVXPD��������
� 7LWLN� OHOHK�PHUXSDNDQ� VXDWX� NRQGLVL� GLPDQD�
SDGDWDQ�PXODL�PHQFDLU��+DVLO�PHQXQMXNNDQ�WLWLN�
OHOHK� WHUHQGDK� WHUGDSDW�SDGD� OHPDN� WHQJNDZDQJ�

R R
��� &��GDQ�WHUWLQJJL�SDGD�PDODP�FDQGHOLOD���� &��
�7DEHO� ���� 7LWLN� OHOHK� EDKDQ� GDVDU� LQL� DNDQ�
PHPSHQJDUXKL�NHVWDELODQ�NXDOLWDV�SURGXN�VHODPD�
SURVHV� SHPEXDWDQ�� SHQ\LPSDQDQ� VDPSDL� SDGD�
VDDW�SHQJJXQDDQ��9LVKZDNDUPD�HW�DO���������
� 'HQJDQ� PXWX� EDKDQ� GDVDU� VHSHUWL� \DQJ�
GLXUDLNDQ�GLDWDV��GLODNXNDQ�SHPEXDWDQ�GXD� MHQLV�

7DEHO����)RUPXODVL�OLVSWLN�EHUEDKDQ�GDVDU�OHPDN�WHQJNDZDQJ

5BCMF����*MMJQF�OVUhT�GBU�CBTFE�MJQTUJDL�GPSNVMBUJPOT

%DKDQ�
�0DWHULDO��

)RUPXOD�NRQVHQWUDVL�EDKDQ
�)RUPXODWLRQV�0DWHULDO�FRQWHQW����

:%� :%� :%� :%� 0� 0� 0� 0� 0�

3(*����� �3(*������ �� �� �� � � � � � � � � � � � �

� � � � � � � � ��

$LU� �:DWHU�� �� �� �� � � � � � � � � � � � �
0LQ\DN�MDUDN� �&DVWRU�RLO�� ��� ��� ��� �� � �� � �� � �� � �� � �� �
0DODP�FDQGHOLOD� �&DQGHOLOD�ZD[�� ��� ��� ��� �� � �� � �� � �� � �� � �� �
/HPDN�WHQJNDZDQJ� �,OOLSH�QXW·V�IDW�� �� �� �� � � � � � � � � � � � �
0DODP�FDUQDXED� �&DUQDXED�ZD[�� �� �� �� � � � � � � � � � � � �
0DODP�OHEDK
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�/LTXLG

�
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�
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3DUIXP �3HUIXPH� 6HFXNXSQ\D �DV�HQRXJK�DV�SRVVLEOH� ������
� � � � �

.HWHUDQJDQ��5HPDUNV��� �:%���OLSVWLN�EHUEDKDQ�GDVDU�DLU��:%���:DWHU�EDVHG�OLSVWLFN�����0���OLSVWLN�EHUEDKDQ�GDVDU�OHPDN�PLQ\DN�
�0���2LO�EDVHG�OLSVWLFN�

/HPDN�7HQJNDZDQJ�VHEDJDL�%DKDQ�'DVDU�/LSVWLN
�5��(VD�3DQJHUVD�*XVWL�	�7RWRN�.��:DOX\R�



���

OLSVWLN� \DLWX� ZDWHUEDVH� �:%�� GDQ� RLO�EDVH� �0��
PHQXUXW� IRUPXODVL� WHUWHQWX� �7DEHO� ���� 0DVLQJ�
PDVLQJ� IRUPXOD� WLDS� MHQLV� OLSVWLN� VHFDUD� OHQJNDS�
GLVDMLNDQ�SDGD�7DEHO���

%��$QDOLVLV�3HQDPSLODQ�6HGLDDQ�/LSVWLN

� 7HUKDGDS� EDWDQJ� OLVSWLN� KDVLO� IRUPXODVL�
EHUEDKDQ� GDVDU� DLU� GDQ� PLQ\DN� �7DEHO� ����
GLODNXNDQ�VHMXPODK�XML�XQWXN�PHOLKDW�SHQDPSLODQ�
Q\D��SHUIRUPDQFH��\DLWX�XML�NHNHUDVDQ��KDUGQHVV��GDQ�
WLWLN� OHOHK� �PHOWLQJ� SRLQW��� 1LODL� NHNHUDVDQ� OLSVWLN�
PHQJLQGLNDVLNDQ� NHPXGDKDQ� SHQJROHVDQ� GDQ�
ODSLVDQ� \DQJ� WHUWLQJJDO� GL� ELELU�� VHGDQJNDQ� �
SHQJXNXUDQ� WLWLN� OHOHK� XQWXN� PHPSHUNLUDNDQ�
EDWDV�VXKX��SHQ\LPSDQDQ�\DQJ�DPDQ��EDLN�VHODPD�
SHQJLULPDQ�� SHPDVDUDQ�� SHPDVDUDQ� PDXSXQ�
SHQJJXQDDQ��+DVLO�DQDOLVLV�PXWX�OLSVWLN�GLVDMLNDQ�
SDGD�7DEHO���
� 1LODL�NHNHUDVDQ�OLVSWLN�KDVLO�SHQHOLWLDQ�EHUNLVDU�
����������� PP��� GHWLN�� VHGDQJNDQ� OLSVWLN�
NRPHUVLDO� ������ PP��� GHWLN�� +DVLO� DQDOLVLV�
SHQDPSLODQ� PHQXQMXNNDQ� OLSVWLN� IRUPXOD� :%��
WHUJRORQJ�NHGDODP�OLSVWLN�VDQJDW�NHUDV������PP���
:%���:%��GDQ�0��WHUJRORQJ� OLSVWLN�NHUDV� �����
PP��� 0�� WHUJRORQJ� OLSVWLN� OXQDN� �������� PP���
:%��0��� 0�� GDQ� 0�� WHUJRORQJ� OLSVWLN� VDQJDW�
OXQDN��!�����PP���$670���������7DEHO����
� 6WDQGDU� 1DVLRQDO� ,QGRQHVLD� 61,� ��������
�������PHQV\DUDWNDQ�WLWLN�OHOHK�OLSVWLN�SDGD�NLVDUDQ�

R
����� &�� /LSVWLN� KDVLO� SHQHOLWLDQ� PHPLOLNL� WLWLN�

R
OHOHK�EHUDGD�SDGD�VXKX������ &��VHGDQJNDQ�OLSVWLN�
NRPHUVLDO�VHEDJDL�SHPEDQGLQJ�EHUDGD�SDGD�VXKX�

R
�� &� �7DEHO� ���� 6XKX� OLSVWLN� \DQJ� LGHDO� \DLWX�

PHQGHNDWL� VXKX�ELELU�GHQJDQ�YDULDVL�$QWDUD����
R

�� &��QDPXQ�NDUHQD�KDUXV�PHPSHUKDWLNDQ�IDNWRU�
NHWDKDQDQ� WHUKDGDS� SHUEHGDDQ� VXKX� VHNLWDUQ\D��
WHUXWDPD�VXKX�GDHUDK�WURSLV��VXKX�OLSVWLN�GLEXDW�
OHELK� WLQJJL�� 6XKX� \DQJ� GLDQJJDS� OHELK� VHVXDL�

R
DGDODK������ &��%DOVDP��*HUVRQ��5LHJHU��6DJDULQ��
	� 6WLDULHV�� ������� :%��� :%��� :%�� GDQ� 0��
PHUXSDNDQ� IRUPXOD� \DQJ� WLGDN� PHPHQXKL�
SHUV\DUDWDQ�WLWLN�OHOHK�61,�
� /LSVWLN� \DQJ� PHPSXQ\DL� VWUXNWXU� KDOXV� GDQ�
WLWLN� OHOHK� \DQJ� WLQJJL� DNDQ� PHPEHULNDQ�
NDUDNWHULVWLN� SHQJJXQDDQ� \DQJ� EDLN� �%DOVDP��
�������%LOD�GLEDQGLQJNDQ�GHQJDQ�OLSVWLN�NRPHUVLDO�
VHEDJDL� FRQWURO�� PDND� OLSVWLN� KDVLO� SHQHOLWLDQ�
GHQJDQ� IRUPXOD�0�� �7DEHO� ���PHUXSDNDQ� \DQJ�
SDOLQJ�PHQGHNDWL�NRQWURO�GDODP�KDO�NHNHUDVDQ�GDQ�
WLWLN�OHOHK�

&��$QDOLVLV�2UJDQROHSWLN�6HGLDDQ�/LSVWLN

� /LVSWLN�\DQJ�EDLN�WLGDN�KDQ\D�GLWHQWXNDQ�ROHK�
ILVLNR�NLPLD�VDMD�WHWDSL�MXJD�VLIDW�RUJDQROHSWLN���8ML�
RUJDQROHSWLN� \DQJ� GLODNXNDQ� PHOLSXWL� WHNVWXU��
NLODS��GD\D�ROHV��EDX�GDQ�ZDUQD�

��� 7HNVWXU
� 7HNVWXU� OLSVWLN� PHQJLQGLNDVLNDQ� MXPODK�
SDGDWDQ�GDODP�HPXOVL��9LVKZDNDUPD�HW�DO����������
8ML� RUJDQROHSWLN� WHNVWXU� OLSVWLN� GLVDMLNDQ� SDGD�
*DPEDU�
� +DVLO� DQDOLVLV� PHQXQMXNNDQ� SHQLODLDQ�
UHVSRQGHQ�EDKZD�OLSVWLN�EHUEDVLV�PLQ\DN�GHQJDQ�
WDPEDKDQ� DLU� �:%�� VHEDJLDQ� EHVDU� PHPLOLNL�
WHNVWXU�\DQJ�FXNXS�NDVDU��VHGDQJNDQ�XQWXN�OLSVWLN�
EHUEDVLV�PLQ\DN��0��PHPLOLNL�WHNVWXU�\DQJ�KDOXV��

7DEHO����$QDOLVLV�SHQDPSLODQ�OLSVWLN

5BCMF����1FSGPSNBODF�BOBMZTJT�PG�MJQTUJDL

)RUPXOD�
�)RUPXODWLRQ�� ��

.HNHUDVDQ��PP���GHWLN �
�+DUGQHVV��PP���VHFRQG�� �

7LWLN�OHOHK� �
�0HOWLQJ�SRLQW���R& �

/LSVWLN�NRPHUVLDO�
�&RPPHUFLDO�OLSVWLFN��

������ �� �

:%�� ����� �� �
:%�� ������ �� �
:%�� ����� �� �
:%�� ����� �� �
0�� ������ �� �
0�� ����� �� �
0�
�

����
�

��
�

0�
�

�����
�

��
�

0� ����� ��
.HWHUDQJDQ��5HPDUNV�����1LODL��UDWD�UDWD�GDUL���NDOL�XODQJDQ��$YHUDJH�DFLG�QXPEHU�YDOXH�RI ���UHSHDWDWLRQV�

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����'HVHPEHU��������������



���

7HNVWXU� OLSVWLN� GLSHQJDUXKL� ROHK� FDPSXUDQ�
PDODP��6HPDNLQ�WLQJJL�NRQVHQWUDVL�PDODP�GDODP�
VXDWX� FDPSXUDQ� PDND� OLSVWLN� \DQJ� GLKDVLONDQ�
VHPDNLQ� NDVDU�� 7HNVWXU� OLVSWLN� \DQJ� KDOXV�
PHUXSDNDQ� IDNWRU� SHQWLQJ� NDUHQD� DNDQ�
PHQDPEDK�GD\D�WDULN�NRQVXPHQ��VHODLQ�LWX�DNDQ�
PHPXGDKNDQ�GDODP�SHQJROHVDQ�GDQ�PHQJXUDQJL�
JHVHNDQ� SHQ\HEDE� LULWDVL� SDGD� SHUPXNDDQ� ELELU�
�9DOGD�HW�DO����������+DVLO�DQDOLVLV�.UXVNDO�:DOOLV�

�7DEHO����PHQXQMXNNDQ�GDODP�WHNVWXU��UHVSRQGHQ�
PHQLODL� WHUGDSDW� SHUEHGDDQ� \DQJ� VDQJDW� Q\DWD�
DQWDUD�PDVLQJ�PDVLQJ� MHQLV� IRUPXOD��'DODP� KDO�
WHNVWXU��IRUPXOD�OLSVWLN�WHUEDLN�SLOLKDQ�UHVSRQGHQ�
DGDODK�0���*DPEDU����

��� .LODS
� .LODS�VXDWX�OLSVWLN�EHUKXEXQJDQ�GHQJDQ�LQGHNV�
SDQWXO� WHUKDGDS� VLQDU� FDKD\D�� .LODS� XPXPQ\D�
PHPLOLNL� KXEXQJDQ� GHQJDQ� WHNVWXU� GLPDQD�

.HWHUDQJDQ��5HPDUNV��� ������
����6DQJDW�KDOXV��9HU\�VRIW�Q Q ����&XNXS�NDVDU��4XLWH�URXJK�
����&XNXS�KDOXV��4XLWHW�6RIW��� ����.DVDU��5RXJK�

����+DOXV��6RIW�Q Q Q ����6DQJDW�NDVDU��9HU\�URXJK�

*DPEDU����+LVWRJUDP�QLODL�WHNVWXU�OLSVWLN

'JHVSF����)JTUPHSBN�PG�MJQTUJDL�UFYUVSF�WBMVF

.LODS��6KLQH�

.HWHUDQJDQ��5HPDUNV��� ���
����6DQJDW�NXVDP��9HU\�SDOOLG�Q ����&XNXS�NLODS��4XLWH�VKLQ\�
����&XNXS�NXVDP��4XLWH�SDOOLG�Q ����.LODS��6KLQ\�

����.XVDP��3DOOLG�Q Q Q ����6DQJDW�NLODS��9HU\�VKLQ\�

*DPEDU����+LVWRJUDP�QLODL�NLODS�OLSVWLN

'JHVSF����)JTUPHSBN�PG�MJQTUJDL�TIJOF�WBMVF

/HPDN�7HQJNDZDQJ�VHEDJDL�%DKDQ�'DVDU�/LSVWLN
�5��(VD�3DQJHUVD�*XVWL�	�7RWRN�.��:DOX\R�

�7H[WXUH�



���

VHPDNLQ� KDOXV� SHUPXNDDQ� OLSVWLN� PDND� LQGHNV�
SDQWXO� \DQJ� GLKDVL ONDQ� VHPDNLQ� EHVDU�
�3HUGDQDNXVXPD�� ������� 8ML� RUJDQROHSWLN� NLODS�
OLSVWLN�GLVDMLNDQ�SDGD�*DPEDU���
� +DVLO�XML�RUJDQROHSWLN�PHQXQMXNNDQ�SHQLODLDQ�
UHVSRQGHQ� EDKZD� OLSVWLN� IRUPXOD�:%� VHEDJLDQ�
EHVDU� PHPLOLNL� WLQJNDW� NLODS� \DQJ� NXUDQJ� EDLN�
�FXNXS� NXVDP��� VHGDQJNDQ� IRUPXOD� 0�
PHQJKDVLONDQ�NLODS�\DQJ�NXVDP�GDQ�FXNXS�NLODS��
5HVSRQGHQ� PHQLODL� IRUPXOD� 0�� PHPLOLNL� NLODS�
\DQJ�SDOLQJ�EDLN�GLDQWDUD�IRUPXOD�IRUPXOD�ODLQQ\D�
�*DPEDU� ����.LODS� OLSVWLN� GLSHQJDUXKL� EHVDUQ\D�
NRQVHQWUDVL�PLQ\DN�\DQJ�WHUNDQGXQJ�GL�GDODPQ\D��
.HVHLPEDQJDQ� NRQVHQWUDVL� DQWDUD� FDPSXUDQ�
PLQ\DN�GDQ�PDODP�DNDQ�PHQJKDVLONDQ�WHNVWXU�GDQ�
NLODS�\DQJ�EDLN��5LVQDZDWL��1D]OLQLZDWL��	�3XUED��
������� +DVLO� � DQDOLVLV� .UXVNDO�:DOOLV� �7DEHO� ���
PHQXQMXNNDQ� NLODS� PHPLOLNL� SHUEHGDDQ� \DQJ�
VDQJDW�Q\DWD�SDGD�PDVLQJ�PDVLQJ�IRUPXOD��+DO�LQL�
PHQDQGDNDQ�EDKZD�UHVSRQGHQ�PHUDVDNDQ�NHVDQ�
NLODS�\DQJ�EHUEHGD�SDGD�PDVLQJ�PDVLQJ�IRUPXOD�

��� 'D\D�ROHV
� 'D\D� ROHV� PHUXSDNDQ� VDODK� VDWX� SDUDPHWHU�
SHQWLQJ� EDJL� NRQVXPHQ� GDODP� PHPLOLK� VHEXDK�
OLSVWLN� �3HUGDQDNXVXPD�� ������� 8ML� RUJDORSHWLN�
NLODS� WHUKDGDS� OLSVWLN� EHUEDKDQ� GDVDU� OHPDN�
WHQJNDZDQJ�GLVDMLNDQ�SDGD�*DPEDU���
� +DVLO�XML�RUJDQROHSWLN�PHQXQMXNNDQ�SHQLODLDQ�
UHVSRQGHQ�EDKZD�VHEDJLDQ�EHVDU�OLSVWLN�IRUPXOD�

0� PHPLOLNL� WLQJNDW� GD\D� ROHV� \DQJ� OHELK� EDLN�
GLEDQGLQJNDQ�MHQLV�IRUPXOD�:%��1LODL�GD\D�ROHV�
WHUWLQJJL�WHUGDSDW�SDGD�OLSVWLN�GHQJD�IRUPXOD�0��
�*DPEDU� ����'D\D�ROHV� OLSVWLN� GLSHQJDUXKL� ROHK�
NRQVHQWUDVL� PDODP� GDQ� PLQ\DN� DWDX� OHPDN� GL�
GDODP� FDPSXUDQ�� 6HPDNLQ� NHUDV� VXDWX� OLSVWLN�
VHPDNLQ� UHQGDK� GD\D� ROHVQ\D� �6LQXUDW�� �������
+DVLO� DQDOLVLV� .UXVNDO�:DOOLV� �7DEHO� ���
PHQXQMXNNDQ� GDODP� KDO� GD\D� ROHV� PHPLOLNL�
SHUEHGDDQ� \DQJ� VDQJDW� Q\DWD�� +DO� LQL� GLGXJD�
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PLQ\DN�MDUDN������ �����PDODP�NDQGHOLOD� PDODP�
NDUQDXED� ���� OHPDN� WHQJNDZDQJ� ���� PDODP�
OHEDK������SDUDILQ� �����WLWDQLXP�GLRNVLGD�����FDLU
%+7������� ZDUQD����GDQ�SDUIXP�VHFXNXS]DW� �
Q\D��PHPLOLNL�VLIDW�ILVLNR�NLPLD�PHQGHNDWL�OLSVWLN�
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