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3HQXOLV�3HQDQJJXQJMDZDE��(-PDLO��VWDILQILDQWRERLPDX#VWNLSVRH�DF�LG� 

7HOS���������������� 

$%675$. 

7HODK�GLODNXNDQ�UDQFDQJ�EDQJXQ�YLVNRPHWHU�VHEDJDL�DODW�SUDNWLNXP�ILVLND�XQWXN�

PHQHQWXNDQ�NRHILVLHQ�YLVNRVLWDV�]DW�FDLU��3ULQVLS�NHUMD�YLVNRPHWHU�PHQJJXQDNDQ�

PHWRGH� EROD� MDWXK� EHEDV� EHUGDVDUNDQ� NRQVHS� KXNXP� 6WRNHV�� 5DQFDQJ� EDQJXQ�

YLVNRPHWHU� PHOLSXWL� EHEHUDSD� WDKDS� \DLWX� SHUDQFDQJDQ� SHUDQJNDW� NHUDV��

SHUDQFDQJDQ� SHUDQJNDW� OXQDN�� SHUDQFDQJDQ� VLVWHP� PHNDQLN�� GDQ� SHQJXMLDQ�

NLQHUMD� YLVNRPHWHU�� 3HUDQFDQJDQ� SHUDQJNDW� NHUDV� WHUGLUL� GDUL� VHQVRU� LQIUDPHUDK��

WRPERO�SXVK�EXWWRQ��DUGXLQR��/&'��GDQ�FDWX�GD\D��3HUDQFDQJDQ�SHUDQJNDW�OXQDN�

PHQJJXQDNDQ� SHPURJUDPDQ� EDKDVD� &�� EHUEDQWXDQ� FRPSLOHU� ,'(� DUGXLQR��

3HUDQFDQJDQ�PHNDQLN�WHUGLUL�GDUL�SHQ\DQJJD��LQGXNVL�PDJQHW��NDWURO��WDEXQJ�NDFD��

WDOL�� GDQ� EHEDQ�� 6HGDQJNDQ� SHQJXMLDQ� NLQHUMD� YLVNRPHWHU� GLODNXNDQ� GHQJDQ�

PHQJXNXU� NRHILVLHQ� YLVNRVLWDV� JOLVHULQ� GDQ� ROL�� +DVLO� SHQJXMLDQ� PHQXQMXNNDQ�

YLVNRPHWHU� \DQJ� WHODK� GLNHPEDQJNDQ� PDPSX� PHQJXNXU� NRHILVLHQ� YLVNRVLWDV�

JOLVHULQ�VHEHVDU�������3D�V�GHQJDQ�NHVDODKDQ�UHODWLI�VHEHVDU��������GDQ�NRHILVLHQ�

YLVNRVLWDV�ROL�PHVLQ�VHEHVDU������3D�V�GHQJDQ�NHVDODKDQ�UHODWLI�VHEHVDU������� 

��.DWD�.XQFL������DODW�SUDNWLNXP��YLVNRPHWHU��DUGXLQR��YLVNRVLWDV� 
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$%675$&7 

$�GHVLJQ�RI�DUGXLQR-EDVHG�YLVFRPHWHU�DV�SK\VLFV�SUDFWLFXP�WRRO�KDV�EHHQ�FRQGXFWHG�

WR�GHWHUPLQH�FRHIILFLHQW�RI�YLVFRVLW\�RI�OLTXLG�PDWHULDOV��7KH�RSHUDWLRQDO�SULQFLSOH�RI�

YLVFRPHWHU�XVHG�IUHH�IDOOLQJ�EDOO�EDVHG�RQ�6WRNHV�FRQFHSW��7KH�FRQVWUXFWLRQ�FRYHUHG�

VRPH� SKDVHV�� VXFK� DV� GHVLJQLQJ� KDUGZDUH�� GHVLJQHG� VRIWZDUH�� GHVLJQLQJ� WKH���������

PHFKDQLF� V\VWHP�� DQG� WHVWLQJ� YLVFRPHWHU¶V� SHUIRUPDQFH�� +DUGZDUH� FRQVWUXFWLRQ�

FRYHUHG� LQIUDUHG� VHQVRU�� SXVK� EXWWRQ�� DUGXLQR�� /&'�� DQG� SRZHU� VXSSO\�� 6RIWZDUH�

FRQVWUXFWLRQ�FRYHUHG�ODQJXDJH�SURJUDPLQJ�&��DVVLVWHG�ZLWK�DUGXLQR�,'(�FRPSLOHU��

0HFKDQLF� FRQVWUXFWLRQ� FRYHUHG� UHIXWDWLRQ��PDJQHWLF� LQGXFWLRQ�� SXOOH\�� JODVV� WXEH��

URSH�� DQG� ORDG��0HDQZKLOH�� SHUIRUPDQFH� WHVWLQJ� RI� YLVFRPHWHU�ZDV� GRQH� WKURXJK�

PHDVXULQJ� YLVFRVLW\� FRHIILFLHQW� RI� JO\FHULQ� DQG� RLO�� 7KH� UHVXOW� VKRZHG� WKDW� WKH�����

GHYHORSHG�YLVFRPHWHU�ZDV�DEOH�WR�PHDVXUH�WKH�YLVFRVLW\�RI�JO\FHULQ�WKDW�UHDFKHG��LQ�

ZKLFK�LWV�UHODWLYH�HUURU�ZDV� �DQG�WKH�RLO�YLVFRVLW\�FRHIILFLHQW�UHDFKHG�� LQ�ZKLFK�LWV�

UHODWLYH�HUURU�ZDV�� 

.H\ZRUGV���SUDFWLFXP�WRRO��YLVFRPHWHU��DUGXLQR��YLVFRVLW\� 

�� 3HQGDKXOXDQ 

)LVLND� PHUXSDNDQ� FDEDQJ� LOPX�

SHQJHWDKXDQ�\DQJ�PHPSHODMDUL�EHUEDJDL�

JHMDOD�DODP�GDQ�SHQMHODVDQQ\D�GLVDMLNDQ�

GDODP� NRQVHS-NRQVHS� DEVWUDN�� 3HVHUWD�

GLGLN� PHQJDODPL� NHVXOLWDQ� GDODP�

PHPDKDPL�EHUEDJDL�NRQVHS�ILVLND�\DQJ�

DEVWUDN� NDUHQD� SHQ\DPSDLDQ� PDWHUL�

SHPEHODMDUDQ�GLODNXNDQ�PHODOXL�PHWRGH�

FHUDPDK�� 2OHK� NDUHQD� LWX�� GLSHUOXNDQ�

PHGLD� SHPEHODMDUDQ� VHEDJDL� DODW� EDQWX�

XQWXN� PHQJXEDK� PDWHUL� DMDU� \DQJ�

DEVWUDN� PHQMDGL� NRQNULW� GDQ� Q\DWD�

GDODP� NHKLGXSDQ� VHKDUL-KDUL� SHVHUWD�

GLGLN� >�@�� 6HODLQ� LWX�� SURVHV�

SHPEHODMDUDQ� ILVLND� WLGDN� GDSDW�

GLSDQGDQJ� VHEDWDV� WUDQVIRUPDVL�

LQIRUPDVL� NDUHQD� SHPDKDPDQ� \DQJ�

PHQGDODP�PHQJHQDL�NRQVHS� ILVLND�KDQ\D�

GDSDW�WHUMDGL�PHODOXL�ODWLKDQ�NHWHUDPSLODQ�

PDXSXQ� SHQJDODPDQ� >�@�� 'HQJDQ�

GHPLNLDQ��GLSHUOXNDQ�PHGLD�SHPEHODMDUDQ�

VHEDJDL� DODW� EDQWX� GDODP� SURVHV� EHODMDU�

PHQJDMDU� PDXSXQ� NHJLDWDQ� SUDNWLNXP�

XQWXN� PHQJRSWLPDONDQ� WUDQVIHU�

SHQJHWDKXDQ�NHSDGD�SHVHUWD�GLGLN� 

6DODK� VDWX� PHGLD� SHPEHODMDUDQ�

\DQJ� GDSDW� GLWHUDSNDQ� GDODP� SURVHV�

SHPEHODMDUDQ� ILVLND� DGDODK� DODW� SHUDJD��

$ODW�SHUDJD�GLJXQDNDQ�VHEDJDL�DODW�EDQWX�

XQWXN� PHPYLVXDOLVDVLNDQ� NRQVHS-NRQVHS�

ILVLND� PDXSXQ� VHEDJDL� DODW� XNXU� GDODP�

NHJLDWDQ� SUDNWLNXP�� $ODW� SHUDJD� ILVLND�

\DQJ�PDVLK�PHODNXNDQ�SHQJXNXUDQ�VHFDUD�

PDQXDO�PHPLOLNL�DNXUDVL�GDQ�SUHVLVL�\DQJ�

UHQGDK� VHKLQJJD�PHQJKDVLONDQ� NHVDODKDQ�
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PHQJKDVLONDQ� NHVDODKDQ� SHQJXNXUDQ� \DQJ�

EHVDU�� .HNXUDQJDQ� DODW� SHUDJD� VHFDUD�

PDQXDO� GDSDW� GLSHUNHFLO� GHQJDQ�

PHQJHPEDQJNDQ� DODW� SHUDJD� RWRPDWLV�

EHUEDVLV� PLNURNRQWUROHU� DWDX� DUGXLQR�� $ODW�

SHUDJD�RWRPDWLV�GDSDW�PHQJXUDQJL�SHQJDUXK�

NHVDODKDQ� PDQXVLD� GDODP� PHODNXNDQ�

SHQJXNXUDQ� VHKLQJJD�PHQLQJNDWNDQ�DNXUDVL�

GDQ� SUHVLVL� SHQJXNXUDQ� >��� ��� ��� �@��

'LVDPSLQJ� LWX�� DODW�SHUDJD�EHUEDVLV�DUGXLQR�

PHPLOLNL� RXWSXW� GLJLWDO� GDQ� PXGDK� GDODP�

SHQJRSHUDVLDQ� �XVHU� IULHQGO\�� VHKLQJJD�

PDPSX�PHQDULN�PLQDW� SHVHUWD� GLGLN� GDODP�

EHODMDU�>�@� 

$UGXLQR� PHPLOLNL� EHEHUDSD� ILWXU�

SHQWLQJ� \DQJ� GDSDW� GLPDQIDDWNDQ� XQWXN�

UDQFDQJ� EDQJXQ� DODW� SHUDJD� ILVLND�� DQWDUD�

ODLQ�� LQSXW� RXWSXW� �,�2�� DQDORJ� GDQ� GLJLWDO��

WLPHU�� FRXQWHU�� LQWHUXSVL�� DQDORJ� WR� GLJLWDO�

FRQYHUWHU� �$'&��� GDQ� SXOVHV� ZLGWK�

PRGXODWLRQ� �3:0�� >�@�� 6XDWX� LQVWUXPHQ�

ILVLND� �DODW� XNXU�� GDSDW� GLNHPEDQJNDQ�

GHQJDQ� PHQJLQWHJUDVLNDQ� PLNURNRQWUROHU�

DWDX� DUGXLQR� GDQ� EHEHUDSD� NRPSHQHQ�

HOHNWURQLN� VHEDJDL� SHUDQJNDW� LQSXW� PDXSXQ�

RXWSXW��%HUEDJDL�NRPSHQHQ�HOHNWURQLN�\DQJ�

XPXPQ\D�GLJXQDNDQ�XQWXN�UDQFDQJ�EDQJXQ�

DODW� SHUDJD� ILVLND�� DQWDUD� ODLQ�� VHQVRU� GDQ�

WUDQVGXVHU�� WRPERO� SXVK� EXWWRQ�� /LTXLG�

&U\VWDO�'LVSOD\��/&'���/LJKW�(PLWWHG�'LRGH�

�/('��� DNWXDWRU�� GDQ� FDWXGD\D� >���@��

$UGXLQR�GDSDW�SXOD�GL-LQWHUIDFH-NDQ�GHQJDQ�

NRPSXWHU� XQWXN� DNXLVLVL� GDQ� SHQJRODKDQ�

GDWD� \DQJ� OHELK� NRPSOHNV� PHODOXL�

NRPXQLNDVL�VHULDO�>������@� 

9LVNRVLWDV�]DW�FDLU�PHUXSDNDQ�VDODK�

VDWX� PDWHUL� DMDU� GDODP� SURVHV�

SHPEHODMDUDQ� ILVLND� GDQ� GLMDGLNDQ�PDWHUL�

SUDNWLNXP� EDJL� SHVHUWD� GLGLN�� 9LVNRVLWDV�

GLGHILQLVLNDQ� VHEDJDL� XNXUDQ� NHNHQWDWDO�

]DW�FDLU��8NXUDQ�NHNHQWDODQ�VXDWX�]DW�FDLU�

GLWHQWXNDQ� EHUGDVDUNDQ� QLODL� NRHILVLHQ�

YLVNRVLWDV�� 9LVNRPHWHU� DGDODK� DODW� XNXU�

XQWXN�PHQHQWXNDQ�NRHILVLHQ�YLVNRVLWDV�]DW�

FDLU�\DQJ�ELDVD�GLJXQDNDQ�GDODP�NHJLDWDQ�

SUDNWLNXP� GL� ODERUDWRULXP�� 3HQJXNXUDQ�

NRHILVLHQ� YLVNRVLWDV� ]DW� FDLU� GHQJDQ�

YLVNRPHWHU�SDGD�XPXPQ\D�PHQJJXQDNDQ�

WLJD�PHWRGH�� \DLWX�� ����PHWRGH�EROD� MDWXK�

EHEDV�EHUGDVDUNDQ�KXNXP�6WRNHV�>�����@��

���� PHWRGH� DOLUDQ� IOXLGD� GDODP� SLSD�

NDSLOHU� PHQJJXQDNDQ� KXNXP� 3RLVHXLOOH�

>��@�� GDQ� ���� PHWRGH� URWDVL� VLOLQGHU�

VHVXPEX� >���� �@�� 0HWRGH� \DQJ� SDOLQJ�

VHULQJ� GLJXQDNDQ� XQWXN�PHQJHPEDQJNDQ�

YLVNRPHWHU� GDODP� SHQHQWXDQ� YLVNRVLWDV�

]DW�FDLU�DGDODK�PHWRGH�EROD�MDWXK�EHEDV� 

9LVNRPHWHU� GDSDW� PHODNXNDQ�

SHQJXNXUDQ� VHFDUD� PDQXDO� PDXSXQ�

RWRPDWLV�� 9LVNRPHWHU� \DQJ� PHODNXNDQ�

SHQJXNXUDQ� VHFDUD� PDQXDO� PHPLOLNL�

DNXUDVL� GDQ� YDOLGLWDV� \DQJ� UHQGDK� NDUHQD�

GLSHQJDUXKL� ROHK� NHVDODKDQ� PDQXVLD�

�KXPDQ� HUURU��� .HNXUDQJDQ� LQL� GDSDW�

GLDWDVL� GHQJDQ� PHQJHPEDQJNDQ�

YLVNRPHWHU� \DQJ� PDPSX� PHODNXNDQ�

SHQJXNXUDQ� VHFDUD� RWRPDWLV�� %HEHUDSD�

SHQHOLWLDQ� WHODK� GLODNXNDQ� XQWXN�

PHQJHPEDQJNDQ� YLVNRPHWHU� RWRPDWLV��

DQWDUD� ODLQ�� ���� UDQFDQJ� EDQJXQ�
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 NHFHSDWDQ� SHODW� DWDV�� *UDGLHQ� NHFHSDWDQ�

WLDS� ODSLVDQ� IOXLGD� GLWXQMXNNDQ�

PHQJJXQDNDQ� YHNWRU� NHFHSDWDQ� �

\DQJ� GLWDQGDL� GHQJDQ� SDQMDQJ� DQDN�

SDQDK��/DMX�DOLUDQ�GDUL�WLDS�ODSLVDQ�IOXLGD�

PHPLOLNL� NHFHSDWDQ� \DQJ� EHUEHGD-EHGD��

/DSLVDQ� IOXLGD� \DQJ� GHNDW� GHQJDQ� SHODW�

DWDV�PHPLOLNL�NHFHSDWDQ�\DQJ�OHELK�EHVDU�

GDQ� VHPDNLQ� NHFLO� PHQGHNDWL� ODSLVDQ�

IOXLGD� \DQJ� EHUVHQWXKDQ� GHQJDQ� SHODW�

EDZDK�� $OLUDQ� IOXLGD� SDGD� WLDS� EDJLDQ�

ODSLVDQ� IOXLGD� EHUVLIDW� DOLUDQ� ODPLQDU�

>��@� 

*DPEDU����3ULQVLS�NHUMD�YLVNRVLWDV�IOXLGD 
 

-LND� EHQGD� EHUEHQWXN� EROD� GLMDWXKNDQ�

GDODP� IOXLGD� VHSHUWL� GLWXQMXNNDQ� SDGD�

*DPEDU� ��� PDND� PXOD-PXOD� EHUJHUDN�

WXUXQ� GHQJDQ� NHFHSDWDQ� \DQJ� PDNLQ�

EHVDU�DNLEDW�DGDQ\D�SHUFHSDWDQ�JUDYLWDVL��

3DGD� VXDWX� VDDW� NHFHSDWDQ� EHQGD� WLGDN�

EHUXEDK� ODJL�� .HFHSDWDQ� LQL� GLQDPDNDQ�

NHFHSDWDQ� WHUPLQDO�� *D\D� \DQJ� EHNHUMD�

VHODPD� EROD� MDWXK� DGDODK� JD\D� WHJDQJDQ�

WDOL� �� JD\D� $UFKLPHGHV� ��

JD\D�6WRNHV� �GDQ�JD\D�EHUDW�EROD�

� �� .HWLND� EROD� �

PHQFDSDL� NHFHSDWDQ� WHUPLQDO� DNLEDW�

YLVNRPHWHU� RWRPDWLV� PHQJJXQDNDQ�

SHVDZDW� $WZRRG� GHQJDQ� PHPDQIDDWNDQ�

VHQVRU�URWDU\�HQFRGHU�GDQ�DUGXLQR�>�@������

SHUDQFDQJDQ� YLVNRPHWHU� PHQJXQDNDQ�

VHQVRU� NXPSDUDQ�� $'&�� GDQ� WLPHU� >��@��

���� SHQJHPEDQJDQ� YLVNRPHWHU� GLJLWDO�

EHUEDVLV� VHQVRU� HIHN� KDOO� 8*1����� GDQ�

PLNURNRQWUROHU� $70HJD�� >��@�� ����

SHPEXDWDQ� YLVNRPHWHU� GLJLWDO�

PHQJJXQDNDQ� VHQVRU� HIHN� KDOO�8*1�����

EHUEDVLV� DUGXLQR� 8QR���� >��@�� GDQ� ����

UDQFDQJ� EDQJXQ� YLVNRPHWHU� GLJLWDO�

EHUEDVLV� PLNURNRQWUROHU� $70HJD���

PHQJJXQDNDQ�VHQVRU�IRWRGLRGD�>��@� 

 

����'DVDU�7HRUL 

9LVNRVLWDV� VXDWX� IOXLGD� EHUKXEXQJDQ� HUDW�

GHQJDQ�KDPEDWDQ�XQWXN�PHQJDOLU��GLPDQD�

PDNLQ�WLQJJL�YLVNRVLWDV�VXDWX�IOXLGD�PDND�

PDNLQ�EHVDU�KDPEDWDQQ\D�VHKLQJJD�IOXLGD�

VXOLW� PHQJDOLU�� 9LVNRVLWDV� IOXLGD�

GLWLPEXONDQ� ROHK� IOXLGD� \DQJ� EHUJHUDN�

DWDX�EHQGD�SDGDW� \DQJ�EHUJHUDN�GL�GDODP�

IOXLGD� VHKLQJJD� PHQJDNLEDWNDQ� JHVHNDQ�

DQWDU� ODSLVDQ� IOXLGD� PDXSXQ� EHQGD� SDGDW�

GHQJDQ� IOXLGD�� 8QWXN� PHPDKDPL� NRQVHS�

YLVNRVLWDV� IOXLGD�� SHUKDWLNDQODK� IOXLGD�

\DQJ�PHQJDOLU� GL� DQWDUD� GXD� SHODW� VHMDMDU�

VHSHUWL� \DQJ�GLWXQMXNNDQ�SDGD�*DPEDU����

3HODW�EDZDK�GLEXDW�GLDP��VHGDQJNDQ�SHODW�

DWDV� GLWDULN� GHQJDQ� JD\D� � VHKLQJJD�

EHUJHUDN� GHQJDQ� NHFHSDWDQ� NRQVWDQ�

VHEHVDU� �� /DSLVDQ� IOXLGD� \DQJ�

EHUVHQWXKDQ�GHQJDQ�SHUPXNDDQ�SHODW�DWDV�

PHPLOLNL� NHFHSDWDQ� \DQJ� VDPD� GHQJDQ�
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JHVHNDQ� IOXLGD�� PDND� DNDQ� EHUODNX� JD\D-

JD\D� \DQJ� EHNHUMD� SDGD� EHQGD� � GDQ�

� EHUDGD� GDODP� NHDGDDQ� VHWLPEDQJ�

GDQ� PHPHQXKL� KXNXP� ,� 1HZWRQ�� *D\D-

JD\D� \DQJ� EHNHUMD� GLDQDOLVLV� VHEDJDL�

EHULNXW� 

7LQMDX�EHQGD�  

� 

    ��� 

*DPEDU����*D\D-JD\D�SDGD�VLVWHP�EHQGD 

 

7LQMDX�EHQGD�  

�
   ��� 

GDODP�NDVXV�LQL�GLDQJJDS�EDKZD�PDVVD�WDOL��

SXWDUDQ� NDWURO� GDQ� GLDPHWHU� NDWURO�

GLDEDLNDQ� VHKLQJJD� WHJDQJDQ� WDOL� GLDQJJDS�

VDPD��PDND�3HUVDPDDQ�����PHQMDGL� 

� 

� 

� 

� 

� 

��� ��� 

GLPDQD� � DGDODK� NRHILVLHQ� YLVNRVLWDV�

IOXLGD� �� � MDUL-MDUL� EROD�

� �� �PDVVD�MHQLV�IOXLGD�

�� � MDUDN� WHPSXK� EROD�

GDODP� IOXLGD� �� � ZDNWX� \DQJ�

WHPSXK� EROD� GDODP� IOXLGD� ����

�PDVVD�EROD��� ���� �

PDVVD� EROD� �� GDQ� � SHUFHSDWDQ�

JUDYLWDVL�EXPL� � 

 

���0HWRGH�3HUDQFDQJDQ 

�����3HUDQFDQJDQ�3HUDQJNDW�.HUDV 

3URWRWLSH� \DQJ� GLNHPEDQJNDQ� GDODP�

SHQHOLWLDQ� LQL� EHUEDVLV� DUGXLQR� XQR��

3URWRWLSH� LQL� WHUGLUL� GDUL� SHUDQJNDW� NHUDV�

HOHNWRUQLN�� 3HUDQJNDW� NHUDV� HOHNWURQLN�

WHUGLUL� GDUL� EHEHUDSD� NRPSRQHQ� XWDPD��

\DLWX� DUGXLQR�� VHQVRU� LQIUDPHUDK� �,5���

WRPERO� SXVK� EXWWRQ�� /'&� GLVSOD\��

DNWXDWRU� �UHOD\��� GDQ� FDWX� GD\D��'LDJUDP�

SHUDQJNDW� NHUDV� DODW� SUDNWLNXP�

GLWXQMXNNDQ� SDGD� *DPEDU� ��� VHGDQJNDQ�

UDQJNDLDQ�SHUDQJNDW�NHUDV�DODW�SUDNWLNXP�

GLWXQMXNNDQ�SDGD�*DPEDU��� 
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*DPEDU����'LDJUDP�SHUDQJNDW�NHUDV 

'LDJUDP� NHUMD� SHUDQJNDW� NHUDV�

HOHNWURQLN� SDGD� *DPEDU� �� PHQXQMXNNDQ�

DUGXLQR� EHUIXQJVL� VHEDJDL� SHQJHQGDOL�

XWDPD� GDODP� SHUDODWDQ� XQWXN� PHQJDWXU�

NHUMD� VHPXD� SHUDQJNDW� HOHNWURQLN�

PHQJXNXU� ZDNWX� GHQJDQ� WLPHU� LQWHUQDO�

DUGXLQR�� 6HQVRU� LQIUDPHUDK� GLJXQDNDQ�

VHEDJDL� GHWHNWRU� XQWXN� PHQGHWHNVL� JHUDN�

EROD� SHMDO�� /&'� VHEDJDL� SHQDPSLO� KDVLO�

SHQJXNXUDQ� ZDNWX�� WRPERO� SXVK� EXWWRQ�

VHEDJDL� WRPERO� LQSXW� XQWXN� PHPEHUL�

PDVXNNDQ� SDGD� DUGXLQR�� DNWXDWRU� VHEDJDL�

UDQJNDLDQ� XQWXN� PHQJHQGDOLNDQ� PHGDQ�

PDJQHW� SDGD� EDWDQJ� EHVL�� GDQ� FDWX� GD\D�

VHEDJDL� SHQJHGLD� DUXV� GDQ� WHJDQJDQ� � EDJL�

UDQJNDLDQ�HOHNWURQLN� 

*DPEDU����5DQJNDLDQ�SHUDQJNDW�NHUDV�DODW�SHUDJD 
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�����3HUDQFDQJDQ�3HUDQJNDW�/XQDN 

6LVWHP� NHUMD� SHUDQJNDW� NHUDV� EHUEDVLV�

DUGXLQR� LQL� GLNHQGDOLNDQ� PHODOXL�

SHUDQJNDW� OXQDN� PHQJJXQDNDQ� EDKDVD�

SHPURJUDPDQ� &��� 3HUDQJNDW� OXQDN�

GLNHPEDQJNDQ� GHQJDQ� PHPDQIDDWNDQ�

FRPSLOHU� ,QWHJUDWHG� 'HYHORSPHQW�

(QYLURQPHQW� �,'(�� DUGXLQR��

3HUDQFDQJDQ� SHUDQJNDW� OXQDN� LQL�

WHUGLUL�GDUL�EHEHUDSD�EORN�XWDPD��\DLWX�

GHNODUDVL� SXVWDND�� GHNODUDVL� SLQ-SLQ�

DUGXLQR�� SHQGHILQLVLDQ� YDULDEHO��

SHPEXDWDQ� IXQJVL� WLPHU�� SHPEXDWDQ�

IXQJVL� LQWUXSW� WLPHU�� VHWXS� LQSXW��

RXWSXW�� PHPEDFD� LQSXW� VHQVRU� ,5� GDQ�

WRPERO� SXVK� EXWWRQ�� PHPEXDW� IXQJVL�

ORJLND�� PHQJHQGDOLNDQ� DNWXDWRU�� � GDQ�

PHQXOLVNDQ� KDVLO� FDFDKDQ� ZDNWX� SDGD�

/&'�GLVSOD\� 

 

�����3HUDQFDQJDQ�6LVWHP�0HNDQLN 

3HUDQFDQJDQ� SHUDQJNDW� PHNDQLN�

SURWRWLSH� WHUGLUL� GDUL� OLQWDVDQ� YHUWLNDO��

SHQ\DQJJJD�� NDWURO�� EDWDQJ� LQGXNVL�

PDJQHW�� PLVWDU�� WHPSDW� IOXLGD�� VHQVRU�

,5�� GDQ� WDOL�� 6HWXS� SURWRWLSH� DODW�

SUDNWLNXP� \DQJ� GLNHPEDQJNDQ�

GLWXQMXNNDQ�SDGD�*DPEDU����6HQVRU�,5�

\DQJ�GLSDVDQJ�SDGD�VLVWHP�PHNDQLN�LQL�

GDSDW� GLJHVHU-JHVHU� XQWXN� PHQJDWXU�

SDQMDQJ� OLQWDVDQ� \DQJ� DNDQ� GLWHPSXK�

ROHK� EROD� VHSDQMDQJ� IOXLGD�� 6LVWHP�

PHNDQLN� DODW� SHUDJD� LQL� MXJD�

GLOHQJNDSL� GHQJDQ� GXD� EXDK� NDWURO�

\DQJ�EHUIXQJVL�XQWXN�PHQJKXEXQJNDQ�

GXD� EHEDQ�PHODOXL� WDOL�� 7HPSDW� IOXLGD� \DQJ�

GLJXQDNDQ� EHUEHQWXN� NRWDN� GDQ� WHUEXDW� GDUL�

NDFD�� �/XDV�NRWDN�IOXLGD�PHPLOLNL�NHWHQWXDQ�

MDXK� OHELK� EHVDU� GDUL� XNXUDQ� EROD� VHKLQJJD�

PHQJKLQGDUL� JHVHNDQ� DQWDUD� GLQGLQJ� NDFD�

GHQJDQ�EROD� 

 

�����3HQJXMLDQ�.LQHUMD�3URWRWLSH 

3HQJXMLDQ� NLQHUMD� DODW� SHUDJD� PHOLSXWL�

SHQJXMLDQ� VLVWHP� NHUMD� WLPHU�� SHQJXMLDQ�

VHQVRU� ,5�� SHQJXMLDQ� /&'�� SHQJXMLDQ�

DNWXDWRU� GDQ� SHQJXMLDQ� NLQHUMD� DODW�

SUDNWLNXP� XQWXN� PHQJXNXU� NRHILVLHQ�

YLVNRVLWDV�IOXLGD�GDUL�EHEHUDSD�FDLUDQ�VHSHUWL�

JOLVHULQ� GDQ� SHOXPDV�PHVLQ� �ROL��� SHQJXMLDQ�

NLQHUMD� DODW� SHUDJD� GLODNXNDQ� XQWXN�

PHQJHWDKXL� NHPDPSXDQ� NRPSRQHQ� \DQJ�

GLJXQDNDQ� GDQ� NHWHSDWDQ� DODW� SHUDJD� GDODP�

PHQJXNXU� EHVDUDQ-EHVDUDQ� VHSHUWL� SDQMDQJ�

OLQWDVDQ� GDQ� ZDNWX�� +DVLO� SHQJXNXUDQ�

NRHILVLHQ� YLVNRVLWDV� DODW� SUDNWLNXP�

GLEDQGLQJNDQ� GHQJDQ� KDVLO� SHQJXNXUDQ�

PHQJJXQDNDQ� WUDFNLQJ�YLGHR�PHPDQIDDWNDQ�

VRIWZDUH�ORJJHU�SUR� 

*DPEDU����3HUDQFDQJDQ�VLVWHP�PHNDQLN 
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���+DVLO�GDQ�3HPEDKDVDQ� 

3URWRWLSH� DODW� SUDNWLNXP� ILVLND�

GLNHPEDQJNDQ� PHQJJXQDNDQ� PHWRGH�

EROD� MDWXK� EHEDV� EHUWXMXDQ� XQWXN�

PHQHQWXNDQ� NRHILVLHQ� YLVNRVLWDV�

IOXLGD�� $ODW� SUDNWLNXP� \DQJ� GLEDQJXQ�

EHNHUMD� EHUGDVDUNDQ� SULQVLS� KXNXP�

6WRNHV� GHQJDQ�PHPDQIDDWNDQ� SHVDZDW�

$WZRRG� GDQ� KXNXP-KXNXP� 1HZWRQ��

3URWRWLSH� KDVLO� SHUDQFDQJDQ� PDPSX�

PHODNXNDQ�SHQJXNXUDQ�VHFDUD�RWRPDWLV�

WHUKDGDS�ZDNWX�WHPSXK�EROD�VHSDQMDQJ�

OLQWDVDQ� OXUXV� GDODP� IOXLGD�� +DVLO�

GHVDLQ� DODW� SUDNWLNXP� \DQJ� WHODK�

GLNHPEDQJNDQ� GLWXQMXNNDQ� SDGD�

*DPEDU� ��� 3URWRWLSH� KDVLO� UDQFDQJ�

EDQJXQ� GLXMLFREDNDQ� GHQJDQ�

PHQJXNXU� NRHILVLHQ� YLVNRVLWDV� JOLVHULQ�

GDQ�ROL�PHVLQ� 

9DULDEHO� XWDPD� \DQJ� GLXNXU� ROHK�

SURWRWLSH� LQL� DGDODK� ZDNWX� \DQJ�

GLSHUOXNDQ� ROHK� EROD� SHMDO� XQWXN�

PHQHPSXK� SDQMDQJ� OLQWDVDQ� WHUWHQWX�

\DQJ� WHODK� GLWHQWXNDQ� GHQJDQ�

PHQHPSDWNDQ� VHQVRU� LQIUDPHUDK��

6HQVRU� LQIUDPHUDK� \DQJ� GLJXQDNDQ�

GDODP� UDQFDQJDQ� LQL� WHUGLUL� GDUL� GXD�

EXDK� VHQVRU� GDQ� GLOHWDNDQ� SDGD� MDUDN�

WHUWHQWX� VHVXDL� SDQMDQJ� OLQWDVDQ� \DQJ�

WHODK� GLWHWDSNDQ�� 3HOHWDNDQ� VHQVRU�

LQIUDPHUDK� SHUWDPD� KDUXV�

PHPSHUKDWLNDQ� DJDU� NHWLND� EROD� SHMDO�

� EHUJHUDN� VDPSDL� SDGD� VHQVRU�

WHUVHEXW� PDND� EROD� SHMDO� � WHODK�

PHQFDSDL� NHFHSDWDQ� WHUPLQDO� GDODP�

IOXLGD�� :DNWX� WHPSXK� EROD� SHMDO� �

GDUL� VHQVRU� SHUWDPD� NH� VHQVRU� NHGXD�

GLFDFDK� PHQJJXQDNDQ� WLPHU� SDGD� DUGXLQR��

3HQFDFDK� ZDNWX� SDGD� SURWRWLSH� LQL�

GLODNXNDQ� VHFDUD� RWRPDWLV� DSDELOD�

GLEDQGLQJNDQ� GHQJDQ� PHQJJXQDNDQ�

YLVNRPHWHU� PDQXDO� VHKLQJJD� PDPSX�

PHQJXUDQJL� NHVDODKDQ� \DQJ� GLVHEDENDQ�

ROHK�PDQXVLD��SHQJXNXU�� 

3ULQVLS� NHUMD� YLVNRPHWHU� \DQJ�

GLEDQJXQ� GDODP� SHQHOLWLDQ� LQL�� \DLWX�

DUGXLQR�PHQHULPD�VLQ\DO� LQSXW�GDUL� WRPERO�

SXVK� EXWWRQ� VHEDJDL� PDVXNDQ� XQWXN�

PHQJHQGDOLNDQ� SHQJXNXUDQ�� 6LQ\DO� LQSXW�

\DQJ� GLWHULPD� DUGXLQR� GLSDNDL� XQWXN�

PHQJHQGDOLNDQ�RXWSXW�DNWXDWRU��UHOD\�XQWXN�

PHQJKLODQJNDQ� PHGDQ� PDJQHW� VHKLQJJD�

EROD�SHMDO� �GDQ��EHUJHUDN��%ROD�SHMDO� �DNDQ�

EHUJHUDN� VHSDQMDQJ� OLQWDVDQ� GDODP� IOXLGD�

VHGDQJNDQ� EROD� SHMDO� � EHUJHUDN� PHOHZDWL�

VHQVRU� LQIUDPHUDK� SHUWDPD� GDQ� VHQVRU�

LQIUDPHUDK� NHGXD�� .HWLND� EROD� SHMDO��

PHOHZDWL� VHQVRU� LQIUDPHUDK� SHUWDPD�PDND�

DUGXLQR� DNDQ�PHQHULPD� VLQ\DO� LQSXW� XQWXN�

PHPXODL� FDFDKDQ� PHQJJXQDNDQ� WLPHU�

DUGXLQR��3HQFDFDKDQ�ZDNWX�DNDQ�GLKHQWLNDQ�

ROHK� DUGXLQR� DSDELOD� EROD� SHMDO� � PHOHZDWL�

VHQVRU� LQIUDPHUDK� NHGXD�� :DNWX� \DQJ�

GLFDFDK� LQL� DNDQ� GLWDPSLONDQ� SDGD� /&'�

GLVSOD\�XQWXN�GLEDFD�ROHK�SHQJJXQD� 

5DQFDQJ� EDQJXQ� YLVNRPHWHU� GDODP�

SHQHOLWLDQ� LQL� PHQHUDSNDQ� NRQVHS� JHUDN�

SDGD� SHVDZDW� $WZRRG� XQWXN� PHPEDQWX�

PHPXGDKNDQ� GDODP�PHQGHWHNVL� EROD� SHMDO�

\DQJ�EHUJHUDN�GDODP�IOXLGD��3DGD�XPXPQ\D�
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�VHQVRU� LQIUDPHUDK� DWDX� VHQVRU� FDKD\D�

WLGDN� PHPLOLNL� SUHVLVL� \DQJ� EDLN� XQWXN�

PHQGHWHNVL� JHUDN� EROD� DSDELOD� EROD�

WHUVHEXW�EHUJHUDN�GDODP�IOXLGD�\DQJ�NHUXK�

DWDX�SHNDW�GDQ�EHUZDUQD�JHODS��3HQHOLWLDQ�

\DQJ�GLODNXNDQ�ROHK�$U\DQWR��HW�DO��������

PHQHPXNNDQ� EDKZD� DODW� YLVNRPHWHU�

EHUEDVLV� PLNURNRQWUROHU� PHQJJXQDNDQ�

VHQVRU� FDKD\D� �IRWRGLRGD�� EHOXP� GDSDW�

GLJXQDNDQ�XQWXN�PHQJXNXU�YLVNRVRWDV�]DW�

FDLU� \DQJ� EHUZDUQD� JHODS� >��@��

.HOHPDKDQ� VHQVRU� FDKD\D� GDODP�

PHQGHWHNVL�JHUDN�EROD�SHMDO�GDODP�IOXLGD�

GLVHEDENDQ� ROHK� FDKD\D� \DQJ� WHUSDQFDU�

GDUL� WUDQVPLWWHU� WLGDN� PDPSX� PHQHPEXV�

IOXLGD� \DQJ� SHNDW� GDQ� EHUZDUQD� JHODS�

XQWXN� VDPSDL� NH� UHFHLYHU�� .HNXUDQJDQ�

VHQVRU� LQIUDPHUDK� WHUVHEXW� GDSDW�

GLWDQJDQJL� GHQJDQ� PHQJXNXU� EROD� SHMDO�

\DQJ� EHUJHUDN� GL� OXDU� IOXLGD� �XGDUD��

VHKLQJJD� WLGDN� PHQJJDQJJX� NHDNXUDWDQ�

VHQVRU�GDODP�PHQGHWHNVL�JHUDN�EROD�SHMDO�

>��@� 

+DVLO� UDQFDQJ� EDQJXQ� VHQVRU�

LQIUDPHUDK� WHUGLUL� GDUL� GXD� EDJLDQ�� \DLWX�

WUDQVPLWWHU� GDQ� UHFHLYHU�� 7UDQVPLWWHU�

EHUIXQJVL� XQWXN� PHPEDQJNLWNDQ� VLQ\DO�

LQIUDPHUDK�� VHGDQJNDQ� UHFHLYHU� EHUXSD�

IRWRWUDQVLVWRU� EHUIXQJVL� XQWXN� PHQHULPD�

FDKD\D� LQIUDPHUDK�� 6LQ\DO� LQIUDPHUDK�

\DQJ� GLEDQJNLWNDQ� ROHK� WUDQVPLWWHU�

PHPLOLNL� SDQMDQJ� JHORPEDQJ� � GDQ�

PHPLOLNL� HQHUJL� \DQJ� NHFLO�� 'DODP�

NHDGDDQ� WLGDN� WHUKDODQJ� ROHK� EROD� SHMDO�

PDND� RXWSXW� VHQVRU� LQIUDPHUDK� DGDODK�

³+,*+´�� VHGDQJNDQ� NHWLND� FDKD\D�

LQIUDPHUDK� WHUKDODQJ�ROHK�EROD�SHMDO�PDND�

RXWSXW� VHQVRU� LQIUDPHUDK� DGDODK� ³/2:´��

3HUXEDKDQ� ORJLND� SDGD� RXWSXW� VHQVRU�

LQIUDPHUDK�LQL�GLPDQIDDWNDQ�VHEDJDL�VLQ\DO�

LQSXW� NH� DUGXLQR� XQWXN� PHQGHWHNVL� JHUDN�

EROD� SHMDO� GDQ�PHQJHQGDOLNDQ� SHQFDFDKDQ�

ZDNWX� 

$UGXLQR� EHUIXQJVL� VHEDJDL� SHUDQJNDW�

SHPURVHVDQ� GDWD� XQWXN� PHQJHORODK� LQSXW�

GDQ� RXWSXW�� $UGXLQR� PHPSURVHV� GDWD�

EHUGDVDUNDQ� ORJLND� SHUDQJNDW� OXQDN� \DQJ�

GLNHPEDQJNDQ� XQWXN� PHQJKDVLONDQ� VXDWX�

LQIRUPDVL� EDJL� SHQJJXQD�� 3HUDQJNDW� OXQDN�

GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� EDKDVD�

&�� GHQJDQ� PHPDQIDDWNDQ� FRPSLOHU� ,'(�

DUGXLQR�� 'HVDLQ� SHUDQJNDW� OXQDN� WHUGLUL�

GDUL���EDJLDQ�� \DLWX��GHNODUDVL�GDQ�GHILQLVL�

YDULDEHO�RSHUDVLRQDO��SHPEXDWDQ� WLPHU�GDQ�

WLPHU� RYHUIORZ�� PHPEDFD� LQSXW� WRPERO�

SXVK� EXWWRQ� GDQ� VHQVRU� LQIUDPHUDK�

PHQJJXQDNDQ� ORJLND� LI�� PHQJHQGDOLNDQ�

RXSXW� DNWXDWRU�� GDQ� PHQXOLVNDQ� KDVLO�

SHQJXNXUDQ�GL�/&'�GLVSOD\� 

3HQJXMLDQ� NLQHUMD� DODW� SUDNWLNXP�

GLODNXNDQ� GHQJDQ� PHQJXNXU� NRHILVLHQ�

YLVNRVLWDV�JOLVHULQ�GDQ�ROL�PHVLQ�SDGD�VXKX�

��R&�� .RHILVLHQ� YLVNRVLWDV� ��ڦ� \DQJ�

GLSHUROHK� GDODP� SURVHV� SHQJXMLDQ�

GLDQDOLVLV� PHQJJXQDNDQ� 3HUVDPDDQ� �����

+DVLO� SHQJXMLDQ� YLVNRPHWHU� \DQJ� WHODK�

GLNHPEDQJNDQ�GLWXQMXNNDQ�SDGD�7DEHO������

+DVLO� SHQJXNXUDQ� NRHILVLHQ� YLVNRVLWDV�

JOLVHULQ� GLSHUROHK� QLODL� VHEHVDU� 

��������-�� 3D�V� GHQJDQ� VWDQGDU� GHYLDVL�
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�������� GDQ� NHVDODKDQ� UHODWLI� VHEHVDU�

�������� 6HGDQJNDQ� KDVLO� SHQJXNXUDQ�

NRHILVLHQ� YLVNRVLWDV� ROL� PHVLQ� GLSHUROHK 

QLODL� VHEHVDU� �������-�� 3D�V� GHQJDQ�

VWDQGDU� GHYLDVL� � ������� GDQ� NHVDODKDQ�

UHODWLI�VHEHVDU������� 

3DGD� SHQHOLWLDQ� LQL�� KDVLO�

SHQJXNXUDQ� NRHILVLHQ� YLVNRVLWDV�

YLVNRPHWHU�KDVLO� UDQFDQJDQ�GLEDQGLQJNDQ�

GHQJDQ� SHQJXNXUDQ� NRHILVLHQ� YLVNRVLWDV�

PHQJJXQDNDQ� PHWRGH� WUDFNLQJ� YLGHR��

$QDOLVLV� WUDFNLQJ� YLGHR� PHPDQIDDWNDQ�

VRIWZDUH� ORJJHU� SUR� XQWXN� PHQHQWXNDQ�

ZDNWX� WHPSXK� EROD� SHMDO��+DVLO� SHQJXNXUDQ�

NRHILVLHQ� YLVNRVLWDV� JOLVWHULQ� GDQ� ROL� PHVLQ�

GHQJDQ� PHWRGH� WUDFNLQJ� YLGHR� GLWXQMXNNDQ�

SDGD� 7DEHO� ����� +DVLO� SHQJXNXUDQ� NRHILVLHQ�

YLVNRVLWDV� JOLVHULQ� GLSHUROHK� QLODL� VHEHVDU��

�������-�� 3D�V� GHQJDQ� VWDQGDU� GHYLDVL��

�������GDQ�NHVDODKDQ� UHODWLI� VHEHVDU��������

6HGDQJNDQ� KDVLO� SHQJXNXUDQ� NRHILVLHQ�

YLVNRVLWDV� ROL� PHVLQ� GLSHUROHK� QLODL� VHEHVDU��

�������-�� 3D�V� GHQJDQ� VWDQGDU� GHYLDVL��

�������GDQ�NHVDODKDQ�UHODWLI�VHEHVDU������� 

=DW�&DLU 
6XKX��

�R&� 

+DVLO�3HQJXNXUDQ 

.RHILVLHQ�9LVNRVLWDV�

�3D�V�� 
6WDQGDU�'HYLDVL 

.HVDODKDQ�

5HODWLI���� 

*OLVHULQ �� �������-�� ������ ����� 

2OL�0HVLQ �� �������-�� ������� ���� 

7DEHO����.RHILVLHQ�YLVNRVLWDV�PHQJJXQDNDQ�SURWRWLSH�YLVNRPHWHU 

7DEHO����.RHILVLHQ�YLVNRVLWDV�PHQJJXQDNDQ�DQDOLVLV�YLGHR�ORJJHU�SUR 

=DW�&DLU 
6XKX��

�R&� 

+DVLO�3HQJXNXUDQ 

.RHILVLHQ�9LVNRVLWDV�

�3D�V�� 
6WDQGDU�'HYLDVL 

.HVDODKDQ�

5HODWLI���� 

*OLVHULQ �� �������-�� ������ ���� 

2OL�0HVLQ �� �������-�� ������ ���� 
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+DVLO� SHQJXNXUDQ� YLVNRPHWHU�

WHUKDGDS� JOLVHULQ� PHPLOLNL� SHUVHQWDVH�

HURU� VHEHVDU� ������ OHELK� UHQGDK� DSDELOD�

GLEDQGLQJNDQ� GHQJDQ� KDVLO� SHQJXNXUDQ�

PHQJJXQDNDQ� PHWRGH� WUDFNLQJ� YLGHR��

6HGDQJNDQ� KDVLO� SHQJXNXUDQ� YLVNRPHWHU�

WHUKDGDS� ROL� PHVLQ� PHPLOLNL� SHUVHQWDVH�

HURU� VHEHVDU� ������ OHELK� WLQJJL� DSDELOD�

GLEDQGLQJNDQ� GHQJDQ� KDVLO� SHQJXNXUDQ�

PHQJJXQDNDQ� PHWRGH� WUDFNLQJ� YLGHR��

+DVLO� SHQJXNXUDQ� \DQJ� GLSHUROHK� GDODP�

SHQHOLWLDQ� LQL� EHUEHGD� VHFDUD� VLJQLILNDQ�

DSDELOD� GLEDQGLQJNDQ� GHQJDQ� QLODL�

WHRULWLN�� 0HQXUXW� *LDQFROL� �������

NRHILVLHQ� YLVNRVLWDV� JOLVHULQ� SDGD� VXKX��

��R&�VHEHVDU��������-��3D�V�GDQ�NRHILVLHQ�

YLVNRVLWDV� ROL� PHVLQ� SDGD� VXKX� ��R&�

VHEHVDU� ������-�� 3D�V� � >��@�� 6HGDQJNDQ�

PHQXUXW� $EGXOODK� ������� NRHILVLHQ�

YLVNRVLWDV� JOLVHULQ� SDGD� VXKX� ��R&��

VHEHVDU� ������-�� 3D�V� � GDQ� NRHILVLHQ�

YLVNRVLWDV� ROL� PHVLQ� SDGD� VXKX� ��R&��

VHEHVDU�������-��3D�V��>��@� 

9LVNRPHWHU� \DQJ� GLNHPEDQJNDQ�

MXJD� PHPLOLNL� SHUEHGDDQ� KDVLO�

SHQJXNXUDQ�DSDELOD�GLEDQGLQJNDQ�GHQJDQ�

EHEHUDSD� KDVLO� SHQHOLWLDQ� VHUXSD� GDODP�

XSD\D� PHQJHPEDQJNDQ� YLVNRPHWHU�

GLJLWDO� EHUEDVLV� PLNURNRQWUROHU� PDXSXQ�

DUGXLQR�� 3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�

$U\DQWR�� HW� DO� ������� GLSHUROHK� KDVLO�

SHQJXNXUDQ� NRHILVLHQ� YLVNRVLWDV� JOLVHULQ�

GDODP� UHQWDQJ� � ���������-�� -� ���������-��

3D�V>��@�� +DVLO� SHQHOLWLDQ� ODLQ� \DQJ�

GLODNXNDQ� ROHK� 7LVVRV�� HW� DO� �������

GLSHUROHK� NRHILVLHQ� YLVNRVLWDV� ROL� GDQ�

JOLVHULQ� EHUWXUXW-WXUXW� VHEHVDU� � ��������-��

3D�V� GDQ� � � �������-�� 3D�V>��@�� 6HGDQJNDQ�

SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�7ULVQDZDWL�	�

6DVRQR� ������� GLSHUROHK� NRHILVLHQ�

YLVNRVLWDV� UDWD-UDWD� JOLVWHULQ� VHEHVDU���

�������-��3D�V>�@� 

3HUEHGDDQ� KDVLO� SHQJXNXUDQ� \DQJ�

GLSHUROHK� PHQJJXQDNDQ� YLVNRPHWHU� \DQJ�

GLNHPEDQJNDQ�GDODP�SHQHOLWLDQ�LQL�WHUKDGDS�

QLODL� WHRULWLN� PDXSXQ� KDVLO� SHQHOLWLDQ� ODLQ�

GLVHEDENDQ� ROHK� EHEHUDSD� IDNWRU�� DQWDUD�

ODLQ�� ���� SHQJDUXK� MHQLV� ]DW� FDLU� \DQJ�

GLJXQDNDQ� EHUDVDO� GDUL� WLSH� \DQJ� EHUEHGD��

����SHQJDUXK�VXKX�OLQJNXQJDQ������SHQJDUXK�

PHWRGH� SHQJXNXUDQ� YLVNRVLWDV� \DQJ�

GLJXQDNDQ�� ���� SHQJDUXK� PHWRGH� DQDOLVLV�

GDWD�\DQJ�GLJXQDNDQ������SHQJDUXK�NHWLOLWLDQ�

DODW� XNXU� \DQJ� GLJXQDNDQ� XQWXN� PHQJXNXU�

PDVVD�GDQ�SDQMDQJ��GDQ�����SHQJDUXK�WDEXQJ�

\DQJ� GLJXQDNDQ� VHEDJDL� ZDGDK� IOXLGD��

9LVNRPHWHU� \DQJ� GLNHPEDQJNDQ� GDODP�

SHQHOLWLDQ� LQL� PDVLK� PHQJJXQDNDQ� DQDOLVLV�

VHGHUKDQD� GDODP� PHQJKLWXQJ� NRHILVLHQ�

YLVNRVLWDV� GHQJDQ� PHQJDEDLNDQ� SXWDUDQ�

NDWURO� GDQ� PDVVD� WDOL� VHSHUWL� GLWXQMXNNDQ�

SDGD� 3HUVDPDDQ� ����� 'LVDPSLQJ� LWX��

YLVNRPHWHU�LQL�MXJD�PHPSXQ\DL�NHNXUDQJDQ�

NDUHQD�OLQWDVDQ�EROD�GDODP�IOXLGD�WHUNDGDQJ�

WLGDN� OXUXV� GDQ� VHULQJ� EHUWDEUDNDQ� GHQJDQ�

GLQGLQJ� ZDGDK�� 1DPXQ� GHPLNLDQ�� DODW�

SUDNWLNXP� LQL� PHPLOLNL� NHOHELKDQ� GDUL� VHJL�

NHSUDNWLVDQ� GDQ� NHHIHNWLIDQ� VHKLQJJD�

PHQDULN�PLQDW�SHVHUWD�GLGLN�GDODP�NHJLDWDQ�

SUDNWLNXP�� 
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���6LPSXODQ� 

5DQFDQJ� EDQJXQ� DODW� SUDNWLNXP�

YLVNRPHWHU� EHUEDVLV� DUGXLQR� GHQJDQ�

PHPDQIDDWNDQ� VHQVRU� LQIUDPHUDK��

WRPERO� SXVK� EXWWRQ�� /&'�� DNWXDWRU��

GDQ� FDWX� GD\D� GDSDW� GLPDQIDDWNDQ�

VHEDJDL� PHGLD� SHPEHODMDUDQ� XQWXN�

PHQXQMDQJ� NHJLDWDQ� SUDNWLNXP� GL�

/DERUDWRULXP�� 3HQJXMLDQ� YLVNRPHWHU�

GLSHUROHK� NRHILVLHQ� YLVNRVLWDV� JOLVHULQ�

VHEHVDU� ����� 3D�V� GHQJDQ� NHVDODKDQ�

UHODWLI� VHEHVDU� ������� � GDQ� NRHILVLHQ�

YLVNRVLWDV�ROL�PHVLQ�VHEHVDU�������3D�V�

GHQJDQ� NHVDODKDQ� UHODWLI� VHEHVDU�

������ 

 

���8FDSDQ�7HULPD�.DVLK 

8FDSDQ� WHULPD� NDVLK� GLEHULNDQ�

NHSDGD� 'LUHNWRUDW� 5LVHW� GDQ�

3HQJDEGLDQ� 0DV\DUDNDW� �'530��

5,67(.�',.7,�\DQJ�WHODK�PHPELD\DL�

GDQ� PHPIDVLOLWDVL� SHQHOLWLDQ� LQL� VHUWD�

SXEOLNDVLQ\D�PHODOXL� VNHPD�3HQHOLWLDQ�

'RVHQ�3HPXOD��3'3�� 

 

���5HIHUHQVL� 

�� 6DXUL�� 0�� �������� 3HPDQIDDWDQ�

$UGXLQR� 1DQR� 'DODP�

3HUDQFDQJDQ�0HGLD�3HPEHODMDUDQ�

)LVLND�� 1DWXUDO� 6FLHQFH� -RXUQDO��

���������-���� 

�� .DUVXPL�� �������� 3HQJHPEDQJDQ�

$ODW� 3UDNWLNXP�9LVNRVLPHWHU� =DW�

&DLU�� -XUQDO� 3HQGLGLNDQ� )LVLND�

,QGRQHVLD���������-��� 

�� <DQL��)���%DGUXQ�<���DQG�5HWQRZDWL��6��

)�� �������� 2WRPDWLVDVL� :DNWX� 3DGD�

3HVDZDW�$WZRRG�0HQJJXQDNDQ�6HQVRU�

+&-65���� 3URVLGLQJ� �WK� &HOVFLWHFK-

805,���5LDX� 

�� 1XUKDOLMD��� $UGLDQWL�� '�� ,��� .KDLULQD���

)LWUD� $�� $��� DQG� <DNRE�� 0�� ��������

3HPDQIDDWDQ�/0����,5�6HQVRU�0RGXO�

6HEDJDL� 3HQJXNXU� .HFHSDWDQ� 5RWDVL�

%HUEDVLV� 0LNURNRQWUROHU�� -XUQDO����

+DGURQ����������-��� 

ϱ͘ 7ULVQDZDWL� (�� DQG� 6DVRQR�� 0�� �������

5DQFDQJ� %DQJXQ� ,QVWUXPHQ� 8QWXN�

3HQHQWXDQ� .RHILVLHQ� 9LVNRVLWDV� =DW�

&DLU� 0HQJJXQDNDQ� 0HVLQ� $WZRRG�

7HUPRGLILNDVL� GDQ� 7HURWRPDWLVDVL��

-XUQDO�,OPX�$ODP�GDQ�7HNQLN�7HUDSDQ��

��������-��� 

�� 1XUMDQQDK�� 1��� +DVDQDK�� /��� 	�

$PLQXGLQ��$��$QDOLVLV�-DQJNDXDQ�'DQ�

%DXG�5DWH�7UDQVPLVL�'DWD�3DGD�6LVWHP�

7HOHPHWUL�7HPSHUDWXU�%HUEDVLV�0LNUR�

NRQWUROHU� :DKDQD�)LVLND� ��������-���� 

ϳ͘ %RLPDX��,���,UPDZDQWR�5����DQG�7DQHR��

0�� )�� �������� 5DQFDQJ� %DQJXQ� $ODW�

8NXU� /DMX� %XQ\L� GL� 8GDUD�

0HQJJXQDNDQ� 6HQVRU� 8OWUDVRQLN����

%HUEDVLV�$UGXLQR��&\FORWURQ��������-�� 

ϴ͘ 0XFKOLV�� )�� � DQG� 7RLIXU�� 0�� �������

5DQFDQJ� %DQJXQ� 3URWRW\SH� 0HGLD�

3HPEHODMDUDQ� )LVLND� %HUEDVLV����������

0LFURFRQWUROOHU� 1RGH0&8�� -5.3)�

8$'����������-��� 

�� .DXVH��0��&�� � DQG�%RLPDX�� ,�� ��������

5DQFDQJ� %DQJXQ� $ODW� 3HUDJD� )LVLND�
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%HUEDVLV� $UGXLQR� �6WXGL� .DVXV�
*HUDN� -DWXK� %HEDV��� &\FORWURQ�� �
�������-��� 

��� 6DUL��8�� ��������8VLQJ� WKH�$UGXLQR�
)RU�WKH�([SHULPHQWDO�'HWHUPLQDWLRQ�
RI� D� )ULFWLRQ� &RHIILFLHQW� E\�����
0RYHPHQW� RQ� DQ� ,QFOLQHG� 3ODQH��
3K\V��(GXF��������-��� 

��� 6DUL��8�� ��������8VLQJ� WKH�$UGXLQR�
)RU�WKH�([SHULPHQWDO�'HWHUPLQDWLRQ�
RI� D� )ULFWLRQ� &RHIILFLHQW� E\�����
0RYHPHQW� RQ� DQ� ,QFOLQHG� 3ODQH��
3K\V��(GXF��������-�� 

��� 6XVDQWL�� +�� DQG� $VPRUR�� &�� 3��
�������� 5HNRQVWUXNVL� 6HW� $ODW�
3HUFREDDQ� 9LVNRVLWDV�� -XUQDO�����
:DKDQD�3HQGLGLNDQ�)LVLND����������
-��� 

��� -DWL� %�� 0�� (�� DQG� 5L]NLDQL�� $�� 3��
������� 6WXGL� 3HQHQWXDQ� 9LVNRVLWDV�
GDUDK� D\DP� GHQJDQ�0HWRGH� $OLUDQ�
)OXLGD� GL� 'DODP� 3LSD� .DSLOHU�����
%HUEDVLV� +XNXP� 3RLVVRQ�� -XUQDO�
)LVLND�,QGRQHVLD������������-��� 

��� 6DPGDUD�� 5���� %DKUL� 6��� DQG�
0XTRURELQ�� $�� �������� 5DQFDQJ�
%DQJXQ� 9LVNRPHWHU� 'HQJDQ�
0HWRGH� 5RWDVL� %HUEDVLV� .RPSXWHU��
-XUQDO�*UDGLHQ�����������-���� 

��� $UGLDQV\DK�� '�� ��������
3HUDQFDQJDQ�GDQ�3HPEXDWDQ�6HQVRU�
.XPSDUDQ� 8QWXN� 3HUFREDDQ������
9LVNRVLWDV� 'HQJDQ� 0HWRGH� %ROD�
-DWXK�� -XUQDO� ,QRYDVL� )LVLND��������
,QGRQHVLD���������-�� 

��� 5DPDGKDQ�� '��� 6HUHYLQD� 9��� DQG�
5DLKDQDWL�� �������� 3HQJHPEDQJDQ�
$ODW�3UDNWLNXP�9LVNRPHWHU�0HWRGH�
%ROD� -DWXK� %HEDV� %HUEDVLV� 6HQVRU�
(IHN�+DOO�8*1�����6HEDJDL�0HGLD�
3HPEHODMDUDQ� )LVLND�� 3URVLGLQJ�
6HPLQDU� 1DVLRQDO� )LVLND-81-����
-DNDUWD� 

��� 7LVVRV��1�� 3��� <XONLIOL� DQG�.DPXV�� =��
��������3HPEXDWDQ�6LVWHP�����3HQJXNX�
UDQ� 9LVNRVLWDV� )OXLGD� 6HFDUD� GLJLWDO�
0HQJJXQDNDQ� 6HQVRU� (IHN� +DOO�
8*1����� %HUEDVLV� $UGXLQR� 8QR�����
-XUQDO�6DLQWHN����������-���� 

��� $U\DQWR�� '��� 6DSWDQLQJUXP� (��� DQG��
:LMD\DQWR�� �������� 5DQFDQJ� %DQJXQ�
9LVNRPHWHU�)OXLGD�0HWRGH�%ROD� -DWXK�
%HEDV� %HUEDVLV� 0LNURNRQWUROHU� $7�
0HJD���� -XUQDO� )LVLND� GDQ��������������
$SOLNDVLQ\D���������-�� 

��� *LDQFROL��'��&����������)LVLND��3ULQVLS�
GDQ�$SOLNDVL����WK�HG���-DNDUWD��3HQHUELW�
(UODQJJD� 

��� %RLPDX��,��DQG�0HOOX��5��1��.����������
'HYHORSPHQW� RI� 0LFURFRQWUROOHU-
%DVHG� )UHH� )DOO� 0RWLRQ� /HDUQLQJ����
0DWHULDOV� WR� ,QFUHDVH� 6WXGHQWV
�������
&RQFHSWXDO� 8QGHUVWDQGLQJ�� -XUQDO�
,OPX�3HQGLGLNDQ�)LVLND����������-��� 

��� $EGXOODK�� 0�� �������� 3K\VLFV� IRU����
6HQLRU� +LJK� 6FKRRO� *UDGH� ;,���������
%DQGXQJ��(VLV� 


