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���� 7LQMDXDQ�3XVWDND�

/DSLV�SRQGDVL��EDVH�FRXUVH��DGDODK�EDJLDQ�SHUNHUDVDQ�\DQJ�WHUOHWDN�GLDQWDUD�

ODSLV� SHUPXNDDQ� GDQ� ODSLV� SRQGDVL� EDZDK� DWDX� EDJLDQ� WDQDK� GDVDU��� 6WUXNWXU�

SHUNHUDVDQ� PHPHUOXNDQ� SRQGDVL� MDODQ� \DQJ� PDQWDS� \DLWX� WLGDN� PHQJDODPL�

GHIRUPDVL� \DQJ� EHUOHELKDQ� DNLEDW� SHUDODWDQ� VHODPD� NRQVWUXNVL� GDQ� ODOX� OLQWDV�

VHODPD�XPXU�SHUNHUDVDQ��0DQXDO�'HVDLQ�3HNHUMDDQ�8PXP����������

0HQXUXW�$PDOL\DK��GNN��������ODSLV�SRQGDVL�PHQJDODPL� WHJDQJDQ� WDULN�GDQ�

UHJDQJDQ� WHNDQ� SDGD� VDDW� SHUNHUDVDQ� PHQHULPD� EHEDQ�� .HNXDWDQ� GDQ� NHDZHWDQ�

VXDWX� NRQVWUXNVL� SHUNHUDVDQ� VDQJDW� WHUJDQWXQJ� GDUL� NXOLWDV� DJUHJDW� GDQ� GD\D�

GXNXQJ�WDQDK��/DSLV�SRQGDVL�DGDODK�EDJLDQ�GDUL�SHUNHUDVDQ�\DQJ�OHWDNQ\D�EHUDGD�

SDGD�EDZDK�ODSLV�SHUPXNDDQ�GDQ�GL�DWDV�ODSLV�SRQGDVL�EDZDK���

0HQXUXW�+DUGL\DWPR��������IXQJVL�ODSLV�SRQGDVL��EDVH�FRXUVH��DQWDUD�ODLQ��

D�� /DSLV�SHUNHUDVDQ�\DQJ�PHQDKDQ�JD\D�OLQWDQJ�GDUL�EHEDQ�URGD�GDQ�PHQ\HEDUNDQ�

NH�ODSLVDQ�GLEDZDKQ\D��

E��/DSLVDQ�SHUHVDS�XQWXN�ODSLVDQ�SRQGDVL�EDZDK��

�����3HQHOLWLDQ�7HUGDKXOX�WHQWDQJ�3HQJJXQDDQ�/:'�SDGD�MDODQ�

6LHJIULHG� ������� GDODP� SHQHOLWLDQQ\D� \DQJ� EHUMXGXO� ³3HQJJXQDDQ� /:'�

3XVMDWDQ�SDGD�MDODQ�WDQDK�XQWXN�SHQJHFHNDQ�NHNXDWDQ�WDQDK´�PHQJDQDOLVD�WHQWDQJ�

SDUDPHWHU� NHNXDWDQ� VWUXNWXUDO� SDGD� VXDWX� SHUNHUDVDQ� GHQJDQ� SHUEDQGLQJDQ� GXD�

DODW� \DLWX� /:'�GDQ�'&3�\DQJ� GLODNXNDQ� SDGD�GXD� ORNDVL� MDODQ� GHQJDQ� ��� WLWLN�

SHQJXMLDQ�SDGD�PDVLQJ�PDVLQJ�ORNDVL�MDODQ��1LODL�&%5�WDQDK�SDGD�ORNDVL�WHUVHEXW�

GLGDSDWNDQ� GDUL� SHQJXMLDQ�'&3� NHPXGLDQ� GLKLWXQJ� GHQJDQ� NRUHODVL� DQWDUD� UDWD�

UDWD� SHQHWUDVL� GHQJDQ� QLODL� &%5�� 1LODL� &%5� \DQJ� WHODK� GLKLWXQJ� NHPXGLDQ�

GLNRQYHUVL�PHQMDGL�PRGXOXV�HODVWLVLWDV�GHQJDQ�PHQJJXQDNDQ�NRUHODVL�DQWDUD�QLODL�

PRGXOXV� GDQ� &%5�� 3DGD� SHQJXMLDQ� LQL� EHVDU� SHUEHGDDQ� KDVLO� GDUL� NHGXD� DODW�

PHQXQMXNNDQ� EDKZD� NRUHODVL� DQWDUD� SHQJXMLDQ� /:'� GDQ� '&3� FXNXS� NXDW��

1DPXQ�� NRUHODVL� DQWDUD� QLODL� &%5� GDQ� PRGXOXV� GHQJDQ� PHQJJXQDNDQ� NRUHODVL�

WHUVHEXW�KDQ\D�XQWXN� MHQLV� WDQDK�\DQJ�QLODL�&%5Q\D�������NDUHQD� WHUGDSDW� WLWLN�
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GHQJDQ� KDVLO� SHQJXMLDQ� DQWDUD� /:'� GDQ� '&3� DJDN� EHUEHGD� MDXK�� %HVDU� QLODL�

SHUEHGDDQ�WHUVHEXW�GLVHEDENDQ�NDUHQD�SDGD�MDODQ�WDQDK�WHUGDSDW�EHQGD�NHUDV�DWDX�

EDWX�GL�NHGDODPDQ�WHUWHQWX�\DQJ�PHPSHQJDUXKL�KDVLO�SDGD�SHQJXMLDQ��

/DSLDQ��������GDODP�SHQHOLWLDQQ\D�\DQJ�EHUMXGXO�³6WXGL�PRGXOXV�HODVWLVLWDV�

SDGD�UXDV�MDODQ�GHQJDQ�YROXPH�ODOX�OLQWDV�UHQGDK�PHQJJXQDNDQ�DODW�/LJKW�:HLJKW�

'HIOHFWRPHWHU´� PHQ\DWDNDQ� KDO� XWDPD� GDODP� SHUWXPEXKDQ� HNRQRPL� DGDODK�

NHWHUVHGLDDQ�LQIUDVWUXNWXU� MDODQ�\DQJ�EDLN�GHQJDQ�NXDOLWDV�\DQJ�EDLN��2OHK�VHEDE�

LWX� NXDOLWDV� SDGD� MDODQ� KDUXV�PHPSXQ\DL� VWUXNWXU� ODSLV� SHUNHUDVDQ� MDODQ� GHQJDQ�

GHVDLQ� GDQ� PHWRGH� \DQJ� EDLN� DJDU� PDPSX� PHOD\DQL� SHQLQJNDWDQ� ODOX� OLQWDV��

6HFDUD�XPXP��SHUHQFDQDDQ�SHUNHUDVDQ� MDODQ�SDGD�VDDW� LQL� WLGDN� ODJL�EHUGDVDUNDQ�

SHQHQWXDQ� NHNXDWDQ� EDKDQ� VHFDUD� WHOLWL� GDQ� SHUKLWXQJDQ� WHJDQJDQ�� &DUD� HPSLULV�

GDQ� FDUD� &%5� DGDODK� FDUD� \DQJ� FXNXS� WHUNHQDO� XQWXN� SHUHQFDQDDQ� SHUNHUDVDQ�

MDODQ� SDGD� VDDW� LQL�� 3HQWLQJQ\D� SRQGDVL� SHUNHUDVDQ� GDODP� KDO� NHPXQJNLQDQDQ�

PDVD� OD\DQDQ� MDQJND�3DQMDQJ�PXODL� GLDNXL��1DPXQ�� VSHVLILNDVL� ODSLV� SHUNHUDVDQ�

EHUGDVDUNDQ�NLQHUMD�NXUDQJ��GLNHPEDQJNDQ�GHQJDQ�EDLN���

3HQJXMLDQ�/:'�SDGD� ODSLVDQ�DVSDO�� ODSLV�SRQGDVL�� ODSLV�SRQGDVL�EDZDK�DWDX�

WDQDK�GDVDU�KDUXV�PHPSHUKDWLNDQ�OHYHO�WHJDQJDQ�\DQJ�GLJXQDNDQ�SDGD�SHQJXMLDQ��

/HYHO�WHJDQJDQ�\DQJ�KDUXV�GLSHUKDWLNDQ�\DLWX�EDKDQ�WDQDK�GDVDU�GDQ�ODSLV�SRQGDVL�

EHUVLIDW� VWUHVV� GHSHQGHQW� GDQ� YROXPH� EDKDQ� SDGD� WDQDK� GDVDU� GDQ� ODSLV� SRQGDVL�

\DQJ� GLSHQJDUXKL� ROHK� EHEDQ� PHUXSDNDQ� IXQJVL� GDUL� EHVDUDQ� EHEDQ� LWX� VHQGLUL��

3HQJXMLDQ� GLODNXNDQ� SDGD� �� WLWLN� GHQJDQ� EHEDQ� VHEHVDU� ���� NJ�� SHQJXMLDQ�

PHPSHUROHK�NHSDGDWDQ�UHODWLI�EHUNLVDU�DQWDUD����KLQJJD������GHQJDQ�QLODL�(/:'

���KLQJJD����03D�SDGD�SDVLU�\DQJ�PHQJDQGXQJ�VLOLND�GDQ�KDVLO�SDGD�SHQJXMLDQ�

GHQJDQ� SDVLU� EHUNDSXU� EHUNLVDU� DQWDUD� ��� VDPSDL� ���� XQWXN� NHSDGDWDQ� UHODWLI�

GHQJDQ�QLODL�(/:'�EHUNLVDU�DQWDUD����VDPSDL����03D��1LODL�NRHILVLHQ�YDULDVL�\DQJ�

GLSHUROHK� EHUNLVDU� DQWDUD� ����� KLQJJD� ������ (/:'� \DQJ� GLSHUROHK� EHUYDULDVL�

WHUJDQWXQJ�SDGD�MHQLV�SHUNHUDVDQ�\DQJ�GL�XML��
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���� 'DVDU�7HRUL�

����� 0DWHULDO�$JUHJDW�$�/DSLV�3RQGDVL��%DVH�&RXUVH��

3HPLOLKDQ� PDWHULDO� SHUNHUDVDQ� GLGDVDUNDQ� SDGD� EHEHUDSD� SHUWLPEDQJDQ�

VHSHUWL�SHUV\DUDWDQ�XQWXN�VWUXNWXU�SHUNHUDVDQ��NHDZHWDQ��ELD\D��WLQJNDW�NHPXGDKDQ�

GDODP�SHODNVDQDDQ�GDQ�SHQJDODPDQ��0DWHULDO� XQWXN�SHUNHUDVDQ� OHQWXU�GDQ�NDNX��

PHOLSXWL� �� DJUHJDW�EDWXDQ�DWDX�PDWHULDO� JUDQXOHU�� DVSDO�� EHWRQ� GDQ�EDMD� WXODQJDQ��

$JUHJDW� DGDODK� VHNXPSXODQ� EXWLUDQ� EDWX� SHFDK�� NHULNLO�� SDVLU� DWDX� PLQHUDO� ODLQ�

\DQJ�EHUXSD�PDWHULDO�DODP�DWDX�EXDWDQ��+DUGL\DWPR����������

$JUHJDW� EXDWDQ� SDGD� SHUNHUDVDQ� OHQWXU� GLJXQDNDQ� VHEDJDL� PDWHULDO�

SHPEHQWXN�ODSLV�SHUPXNDDQ��ODSLV�SRQGDVL�GDQ�ODSLV�SRQGDVL�EDZDK��*UDGDVL�SDGD�

PDWHULDO� WHUVHEXW� KDUXV� PHPHQXKL� V\DUDW� NHDZHWDQ�� NHVWDELODQ� GDQ� NHNXDWDQ��

0DWHULDO� JUDQXOHU� \DQJ� WHUGLUL� GDUL� NHULNLO� DWDX� EDWX� SHFDK� \DQJ� PHPSXQ\DL�

JUDGDVL�WHUWHQWX�PHUXSDNDQ�EDKDQ�GDVDU�GDUL�SHUNHUDVDQ��+DUGL\DWPR���������

0HQXUXW� +DUGL\DWPR� �������� SHUV\DUDWDQ�PDWHULDO� ODSLV� SRQGDVL� OHELK� NHWDW�

GLEDQGLQJNDQ�GHQJDQ�SHUV\DUDWDQ�ODSLV�SRQGDVL�EDZDK�DWDX�WDQDK�GDVDU��%DKDQ�±�

EDKDQ� ODSLV� SRQGDVL� WLQJNDW� KDUXV� FXNXS� DZHW� GDQ� NXDW�� 0DWHULDO� ODSLV� SRQGDVL�

�EDVH� FRXUVH�� SDGD� SHUNHUDVDQ� OHQWXU� GLGDVDUNDQ� SDGD� SHUWLPEDQJDQ� HNRQRPLV��

DQWDUD�ODLQ��

D� %DWX�SHFDK�EHUJUDGDVL�

E� 0DNDGDP�

F� .HULNLO�SHFDK�DWDX�WDN�GLSHFDK�

G� %DWXNDSXU�

H� 7HUDN��VODJ���

I� .RUDO��

0HQXUXW� 0DQXDO� 'HVDLQ� 3HNHUMDDQ� 8PXP� �������� PDFDP�PDFDP� EDKDQ�

DODP� \DQJ� PHPSXQ\DL� &%5� !� ���� GDSDW� GLJXQDNDQ� XQWXN� ODSLV� SRQGDVL��

FRQWRKQ\D�� EDWX� SHFDK��NHULNLO� SHFDK� GDQ� WDQDK�\DQJ�GLVWDELOLVDVL� GHQJDQ� VHPHQ�

DWDX�NDSXU�GDQ�EDKDQ�ODLQQ\D��/DSLV�SRQGDVL�PHPSXQ\DL�&%5�DQWDUD�����������

WHUJDQWXQJ� SDGD� NODVLILNDVL� PDWHULDO� \DQJ� GLJXQDNDQ�� 'HSDUWHPHQ� 3HNHUMDDQ�

8PXP��������PHPEDJL�DJUHJDW� ODSLV�SRQGDVL�PHQMDGL���NHODV��\DLWX��NHODV�$��%�
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GDQ�&��/DSLV�SRQGDVL�DWDV� �EDVH�� WHUGLUL� GDUL�DJUHJDW�$�DWDX�%�GDQ� ODSLV�SRQGDVL�

EDZDK��VXEEDVH��WHUGLUL�GDUL�DJUHJDW�NHODV�&���

$JUHJDW� WLSH�$�PHUXSDNDQ� VDODK� VDWX� FDPSXUDQ�DJUHJDW� XQWXN�PDWHULDO� SDGD�

ODSLV� SRQGDVL� �EDVH� FRXUVH�� SDGD� VXDWX� SHUNHUDVDQ� MDODQ� GHQJDQ� &%5� PLQLPDO�

����� .HNXDWDQ� SDGD� ODSLV� SRQGDVL� �EDVH� FRXUVH�� GDSDW� GLOLKDW� NHWHEDODQ�

ODSLVDQQ\D�VHSHUWL�SDGD�7DEHO������

7DEHO�����.HWHEDODQ�/DSLVDQ�\DQJ�'LLMLQNDQ�

%DKDQ� 3HUV\DUDWDQ�7HEDO�

�PP��

/DSLVDQ�EDQ\DN�

GLLMLQNDQ�

$JUHJDW�.HODV�$�����

�����PP�JUDGLQJ��

����±����� <D�

$JUHJDW�.HODV�$�����

����PP�JUDGLQJ��

����±����� <D�

$JUHJDW�.HODV�$�����

����PP�JUDGLQJ��

����±����� <D�

$JUHJDW�.HODV�%��

����PP�JUDGLQJ��

0LQ����� <D�

$JUHJDW�.HODV�%���

����PP�JUDGLQJ��

����±����� <D�

6XPEHU���3HUDWXUDQ�0HQWHUL�3HNHUMDDQ�8PXP�WDKXQ������WHQWDQJ�0DQXDO�'HVDLQ�

3HUNHUDVDQ�-DODQ�

����� /LJKW�:HLJKW�'HIOHFWRPHWHU��/:'��

/LJKW� :HLJKW� 'HIOHFWRPHWHU� �/:'�� DGDODK� VXDWX� VLVWHP� SHUNHUDVDQ� MDODQ�

\DQJ� GLJXQDNDQ� XQWXN� PHQJXNXU� NHNXDWDQ� VWUXNWXU� MDODQ� WHUXWDPD� XQWXN� MDODQ�

\DQJ� WDQSD�SHQXWXS��/:'�PHUXSDNDQ�DODW� \DQJ�GLFLSWDNDQ� OHELK�SUDNWLV��PXGDK�

GLEDZD�� GDQ� ULQJDQ� VHLULQJ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL�� VHQVRU� GDQ� PLNUR�

HOHNWURQLND� \DQJ� VDQJDW� SHVDW� SDGD� VDDW� LQL�� /:'� DGDODK� DODW� \DQJ� PHPLOLNL�

SHQJDUXK� NHGDODPDQ� OHELK� GDQJNDO� GLEDQGLQJNDQ� ):'�� 3HQJJXQDDQ� DODW� /LJKW�

:HLJKW�'HIOHFWRPHWHU� �/:'�� LQL� EHUNHPEDQJ� FXNXS� SHVDW� GL� (URSD� GDQ�$IULND�

NKXVXVQ\D�GL�$PHULND�GDQ�$IULND�6HODWDQ��+RUDN���������
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0HQXUXW�3G���������%��DODW�/LJKW�:HLJKW�'HIOHFWRPHWHU� LQL�PHUXSDNDQ�DODW�

SHQJXNXUDQ� OHQGXWDQ� GDUL� SHUPXNDDQ� ODSLVDQ� DNLEDW� EHEDQ� LPSDFW� \DQJ�

GLMDWXKNDQ��6HODLQ�GDUL� OHQGXWDQ�SDGD�WLWLN�SHPEHEDQDQ�� OHQGXWDQ�MXJD�KDUXV�ELVD�

GLXNXU� SDGD� MDUDN� WHUWHQWX� GDUL� WLWLN� SHPEHEDQDQ� WHUVHEXW�� /HQGXWDQ� \DQJ�

GLKDVLONDQ� GDSDW� GLJXQDNDQ� XQWXN� PHQHQWXNDQ� NLQHUMD� SHUNHUDVDQ� GDQ�

NDUDNWHULVWLN�ODSLVDQ�SHUNHUDVDQ���

3ROD� NHUMD� DODW� /:'� WHUGLUL� DWDV� EHEDQ� MDWXKDQ� \DQJ� GLMDWXKNDQ� SDGD�

NHWLQJJLDQ� WHUWHQWX� GDQ� NHPXGLDQ� PHQJKDVLONDQ� JHWDUDQ� \DQJ� GLWDQJNDS� ROHK�

JHRSKRQH�� 3RVLVL�JHRSKRQH� LQL� EHUDGD� SDGD� ��PP�� ����PP�� VHUWD� ����PP�GDUL�

SXVDW� SHPEHEDQDQ�� *HWDUDQ� \DQJ� GLWHULPD� ROHK� JHRSKRQH� NHPXGLDQ� GLXEDK�

PHQMDGL�GLJLWDO�ROHK�SURVHVRU�GDQ�NHPXGLDQ�GLNLULP�NH�ODSWRS��6LHJIULHG����������

3HQJXMLDQ�GHQJDQ�DODW�/:'�LQL�PHUXSDNDQ�VDODK�VDWX�MHQLV�GDUL�SODWH�EHDULQJ�

WHVW��%HEDQ�\DQJ�GLJXQDNDQ�PHUXSDNDQ�EHEDQ�LPSDFW�\DQJ�GLWLPEXONDQ�ROHK�VXDWX�

PDVVD� \DQJ� GLMDWXKNDQ� GDUL� NHWLQJJLDQ� WHUWHQWX� SDGD� NDUHW� EXIIHU�� %HEDQ� LQL�

NHPXGLDQ� GLVDOXUNDQ� SDGD� SHODW� SHPEHEDQDQ� \DQJ� GLOHWDNNDQ� SDGD� SHUPXNDDQ�

ODSLVDQ�\DQJ�DNDQ�GLXML��%HEDQ�LPSDFW�LQL�DNDQ�PHQ\HEDENDQ�SHUJHUDNDQ�YHUWLNDO�

DWDX�OHQGXWDQ�SDGD�SHUPXNDDQ�ODSLVDQ�\DQJ�GLXML��3HPEHULDQ�DVXPVL�EHEDQ�\DQJ�

GLMDWXKNDQ� WHUKDGDS� VWUXNWXU� SHUNHUDVDQ� OHQWXU� GDSDW� PHPEHULNDQ� GDPSDN� \DQJ�

VDPD� VHSHUWL� EHEDQ� URGD� NHQGDUDDQ� GDQ� UHVSRQ�SHUNHUDVDQ� MDODQ� WHUKDGDS� EHEDQ�

NHQGDUDDQ�\DQJ�EHUXSD�OHQGXWDQ��5RV\LGL�GDQ�6LHJIULHG����������

/HQGXWDQ� \DQJ� GLWLPEXONDQ� DNLEDW� EHEDQ� MDWXKDQ� GLXNXU� GHQJDQ� LQVWUXPHQ�

WHUWHQWX��3HQJXMLDQ�ELVD�GLODNXNDQ�EHEHUDSD�NDOL�SDGD�ORNDVL�\DQJ�VDPD��%HVDUQ\D�

OHQGXWDQ� GDSDW� GLKLWXQJ� GDUL� GDWD� YLEUDVL� \DQJ� GLFDWDW� ROHK� JHRSKRQH� \DQJ�

GLKDVLONDQ� DNLEDW� EHEDQ� MDWXK� SDGD� DODW� \DQJ� GLKLWXQJ� PHQJJXQDNDQ� UXPXV�

%RXVVLQHVT�� 0HQXUXW� 6KLYDQWK�� GNN� ������� SHUKLWXQJDQ� GHIOHNVL� \DQJ� GLXNXU�

XQWXN� PHPSHUNLUDNDQ� PRGXOXV� HODVWLVLWDV� SHUPXNDDQ� GHQJDQ� UXPXV� VHEDJDL�

EHULNXW��
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.HWHUDQJDQ���

(/:'�  �0RGXOXV�HODVWLVLWDV�SDGD�SHUPXNDDQ��03D���

�ߤ �  �3RLVVRQ¶V�UDWWLR�
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.  �)DNWRU�WHJDQJDQ�GLVWULEXVL���
గ

ଶ
�DWDX����

G�� �  �/HQGXWDQ��PLNUR�PHWHU��

ɐ  �7HJDQJDQ�WHUDSDQ��03D���

Į�  �-DUL�MDUL�SHODW��PP���

0DVLQJ�PDVLQJ� WLWLN� SHQJXMLDQ� DNDQ� PHQJKDVLONDQ� QLODL� OHQGXWDQ� GDQ�

PRGXOXV�HODVWLVLWDV�\DQJ�GLGDSDW�ODQJVXQJ�VHWHODK�SHQJXMLDQ�GLODNXNDQ��3HPLOLKDQ�

DODW�/:'�LQL�VHEDJDL�DOWHUQDWLI�GDUL�DODW�'&3�DJDU�SHQJXMLDQ�NHNXDWDQ�VWUXNWXUDO�

SDGD� SHUNHUDVDQ� MDODQ� NKXVXVQ\D� ODSLV� SRQGDVL� �EDVH� FRXUVH�� OHELK� HIHNWLI� GDQ�

HILVLHQ�GDODP�NHFHSDWDQ��ZDNWX��PDXSXQ�NHDNXUDWDQ�GDWD�\DQJ�GLGDSDW���

$ODW� /LJKW� :HLJKW� 'HIOHFWRPHWHU� WHUGLUL� GDUL� EHEHUDSD� NRPSRQHQ� XWDPD�

VHEDJDL�EHULNXW��3G���������%����

D�� 3ODW� 3HPEHEDQDQ� �%HDULQJ� 3ODWH�� EHUEHQWXN� OLQJNDUDQ� GHQJDQ� GLDPHWHU� ����

PP������PP��GDQ�����PP�WHUEXDW�GDUL�EDKDQ�ORJDP�GHQJDQ�OREDQJ�GLWHQJDKQ\D�

XQWXN�PHQJXNXU�OHQGXWDQ�\DQJ�WHUMDGL�DNLEDW�EHEDQ�MDWXKDQ���

E�� /RDG� FHOO� \DQJ� GLJXQDNDQ� XQWXN� PHQJXNXU� EHVDUDQ� EHEDQ� \DQJ� GLWLPEXONDQ�

ROHK� EHEDQ� MDWXKDQ�� $NXUDVL� GDUL� ORDG� FHOO� LQL� PLQLPXP� ���� N1�� 'LGDODP�

PHODNXNDQ�NDOLEUDVL��ORDG�FHOO�LQL�KDUXV�GLNDOLEUDVL�SDGD�UHQWDQJ��������N1���

F�� *HRSKRQH� XQWXN� PHQJXNXU� OHQGXWDQ� YHUWLNDO� \DQJ� GLWLPEXONDQ� ROHK� EHEDQ�

MDWXKDQ�� $NXUDVL� GDUL� JHRSKRQH� LQL� �� �� 0P�� 'L� GDODP� PHODNXNDQ� NDOLEUDVL��

JHRSKRQH�LQL�KDUXV�GLNDOLEUDVL�SDGD�UHQWDQJ����������0P���

G��%HEDQ� MDWXKDQ�GHQJDQ� UHQWDQJ���� �����NJ�\DQJ�ELVD�GLDQJNDW�SDGD�NHWLQJJLDQ�

WHUWHQWX� GDQ� NHWLND� GLMDWXKNDQ� DNDQ� PHPEHULNDQ� EHEDQ� LPSDFW� SDGD� SODW�

SHPEHEDQDQ���

H�� .DUHW� %XIIHU� \DQJ� EHUWXMXDQ� XQWXN� PHQ\DOXUNDQ� EHEDQ� LPSDFW� NH� SODW�

SHPEHEDQDQ�GDODP�UHQWDQJ�ZDNWX���������PLOL�GHWLN����

I�� 3URVHVRU� \DQJ� GLOHQJNDSL� GHQJDQ� $'&� GDQ� SURJUDP� XQWXN� PHQFDWDW� GDWD�

JHORPEDQJ� VHUWD� PHPSURVHVQ\D� PHQMDGL� OHQGXWDQ�� 3URJUDP� \DQJ� GLJXQDNDQ�

PHPEHULNDQ�NHOHOXDVDDQ�NHSDGD�RSHUDWRU�XQWXN�PHPEHULNDQ�GDWD�PDVXNDQ�EHUXSD�

EHVDUDQ� 3RLVVRQ
V� UDWLR�� WHPSHUDWXU�� NHNDNXDQ� SODW�� ORNDVL�� GDQ� WLSH� SHUNHUDVDQ�

\DQJ�GLXML���
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0HQXUXW� 3XWUDQWR� ������� GDODP� SHQHOLWLDQ� .RSI� GDQ� $GDP� ������� GDQ�

%UDQGO� �������� PHQXQMXNNDQ� EDKZD� DVXPVL� NHNXDWDQ� EHEDQ� GDSDW� GLKLWXQJ�

PHQJJXQDNDQ�UXPXV��

�ʹ�ඥ �ܨ ൈ ��� ൈ ��� ൈ ��� ൈ ����««««�«««««««««���«««««�����

.HWHUDQJDQ���

)� �JD\D�WHUDSDQ��N1���
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3HQJXMLDQ�LQL�GLPDNVXGNDQ�XQWXN�PHQHQWXNDQ�QLODL�&DOLIRUQLD�%HDULQJ�5DWLR

�&%5�� WDQDK� GDVDU�� WLPEXQDQ�� GDQ� DWDX� VXDWX� VLVWHP� SHUNHUDVDQ�� 3HQJXMLDQ� LQL�

DNDQ�PHPEHULNDQ�GDWD�NHNXDWDQ� WDQDK�VDPSDL�NHGDODPDQ�NXUDQJ� OHELK����FP�GL�

EDZDK�SHUPXNDDQ�ODSLVDQ�WDQDK�\DQJ�DGD�DWDX�SHUPXNDDQ�WDQDK�GDVDU��3HQJXMLDQ�

LQL� GLODNXNDQ� GHQJDQ�PHQFDWDW� GDWD�PDVXNQ\D� NRQXV� \DQJ� WHUWHQWX� GLPHQVL� GDQ�

VXGXWQ\D��NH�GDODP�WDQDK�XQWXN�VHWLDS�SXNXODQ�GDUL�SDOX�KDPPHU�\DQJ�EHUDW�GDQ�
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8ML�NRUHODVL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�NHNXDWDQ�KXEXQJDQ�GDQ�DUDK�DQWDUD�

GDWD� \DQJ� EHUNDLWDQ� \DQJ� GLODPEDQJNDQ� �U��� 0HQXUXW� $]ZDU� ������� UXPXV� XML�

NRUHODVL�3URGXFW�0RPHQ�\DQJ�GLJXQDNDQ�\DLWX�VHSHUWL�SDGD�SHUVDPDDQ����

U[\�  ��
σ௫௬ି σ௫ σ௬

ඥσ௫మ ିሺσ௫ሻమ�ൈ�ඥσ௬మ ିሺσ௬ሻమ
�������������������������������������������������������������������������

.HWHUDQJDQ����

U[\�  ��.RUHODVL�DQWDUD�YDULDEOH�;�GHQJDQ�<��

;�  ��YDULDEHO�LQGHSHQGHQW��SUHGLNWRU���

<�  ��YDULDEHO�GHSHQGHQ��KDVLO��

Q��  ��-XPODK�6DPSHO�

0HQXUXW� $NEDU� GNN� ������� GDODP� EXNX� 6XJL\RQR� ������ XQWXN� GDSDW�

PHPEHULNDQ� � SHQDIVLUDQ� WHUKDGDS� NRHILVLHQ� NRUHODVL� \DQJ� GLWHPXNDQ� WHUVHEXW�

EHVDU�DWDX�NHFLO��PDND�GDSDW�EHUSHGRPDQ�SDGD�NHWHQWXDQ�\DQJ�WHUWHUD�SDGD�7DEHO�

�����



���
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