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����.HVLPSXODQ
%HUGDVDUNDQ�SHQHOLWLDQ�LQL�KDVLO�GDUL�SHQJRODKDQ�GDWD�VHUWD�DQDOLVLV�\DQJ�

WHODK�GLODNXNDQ�SHQJDPDWDQ�GL�37��1DWXUDO�0DOLQR� ,QGRQHVLD� GHQJDQ�SHQHUDSDQ�
PHWRGH�VL[�VLJPD �'0$,&��GDQ�PHWRGH�)0($�GDSDW�GLDPELO�EHEHUDSD�VLPSXODQ�
VHEDJDL�EHULNXW�LQL�
�� %HUGDVDUNDQ� KDVLO� ZDZDQFDUD�� GRNXPHQWDVL� SHUXVDKDDQ�� SHQJXPSXODQ� GDWD�

ODQJVXQJ� VHUWD� GDUL� SHQJRODKDQ� GDWD� GLSHUROHK� GHQJDQ� WDKDSDQ� '0$,&� GDQ�
)0($�NKXVXQ\D�SDGD�EDJLDQ�SDFNLQJ KLQJJD�ILQLVK�JRRG \DLWX�GHQJDQ�GHQJDQ�
PHQHWXNDQ� IDNWRU� ± IDNWRU� &74� GDQ� GDSDW� GLNHWDKXL� WHUGDSDW �� IDNWRU� GDUL
SHPEXDWDQ�&74�GHQJDQ�GHIHFW \DQJ�GLGRPLQDVL \DLWX�
D� 'HIHFW NHPDVDQ�SRXFK PHQJDODPL�NHUXVDNDQ�GDQ�NHOXQWXUDQ�GLNHWDKXL�GDUL�

SURVHV� SHQJHSDNDQ� SURGXN� VHFDUD� PDQXDO� NH� GDODP� NDUGXV� ROHK� RSHUDWRU
GHQJDQ� SHQ\HEDE� NDUHQD� NXUDQJQ\D� NHWHOLWLDQ� NDU\DZDQ� SDGD� VDDW�
SHQJHFHNDQ�SURGXN�VHEHOXP�GLPDVXNNDQ�NHGDODP�NDUGXV�VHKLQJJD�NHPDVDQ�
SRXFK PHQJDODPL�NHUXVDNDQ�SDGD�SURGXN�VDEXQ�FXFL�SLULQJ�FDLU�\DQJ�WLGDN�
WHUOLKDW GHQJDQ�GLGDSDWNDQ�QLODL�531�VHEHVDU�����531�

E� 'HIHFW VHDOPHQJNHUXW�DWDX�WLGDN�PHQXWXS�GLNHWDKXL�GDUL�SURVHV SHQJHSSUHVDQ�
VHDOHU NHPDVDQ� SRXFK� SDGD� WDKDS� VHFRQG� VHDOLQJ SDGD� SURVHV� SDFNLQJ
GLPHVLQ� ILOOLQJ� SRXFK GHQJDQ� SHQ\HEDE SHQJHSUHVDQ� VHDOHU VXGDK� WHUODOX�
JRVRQJ GDQ FDSLW SHQFHQJNUDPDQ� VXGDK� NHQGXU WLGDN� PHQFDSLW� GHQJDQ�
NHQFDQJ�GDQ�UDSDW VHKLQJJD�PHQ\HEDENDQ�WHUMDGLQ\D�SDGD�VDDW�SHQJHSUHVDQ�
VHDOHU SDGD�VLVL�EDJLDQ�DWDV�NHPDVDQ�SRXFK�VHDO�PHQMDGL�PHQJNHUXW�GDQ�WLGDN
PHQXWXS�GHQJDQ�UDSDW��PXOXV�GDQ�EDJXV�GHQJDQ�GLGDSDWNDQ�QLODL�531�VHEHVDU�
����531�

F� 'HIHFW SHQJLVLDQ�PHQJDODPL�NHNXUDQJDQ�GDQ�NHOHELKDQ�GLNHWDKXL�GDUL�SURVHV�
SHQJLVLDQ�FDLUDQ�OLTXLG VDEXQ�SDGD�WDKDS�ILOOLQJ�ILOO�ILUVW SDGD�SURVHV�SDFNLQJ
GLPHVLQ�ILOOLQJ�SRXFK GHQJDQ�SHQ\HEDE SHQ\HWHODQ�SHQJXNXUDQ�DQWDUD�VLVWHP�
SQHXPDWLN�GHQJDQ�GXUDVL�FDLUDQ� OLTXLG�VXOLW�GLODNXNDQ�SHQ\HWHODQ \DQJ SDV�
GHQJDQ� NHWHQWXDQ� \DQJ� VXGDK� GLWHWDSNDQ� VHKLQJJD� WLGDN� EHUIXQJVL� GHQJDQ�
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EDLN VHKLQJJD� PHQ\HEDENDQ� WHUMDGLQ\D NHOHELKDQ� GDQ� NHNXUDQJDQ� VDDW�
SHQJLVLDQ�FDLUDQ�VDEXQ�PDVXN NHGDODP�SRXFK SDGD�SHQLPEDQJDQ�ERERW�EHUDW�
EHUVLK WLGDN�VHVXDL�GHQJDQ�VWDQGDU�\DQJ�VXGDK�GLWHWDSNDQ�VHEHUDW�����PO GDQ�
����PO GHQJDQ�GLGDSDWNDQ�QLODL�531�VHEHVDU�����531�

G� 'HIHFW NHPDVDQ� SRXFK� SDGD� H[S�GDWH EHUOXEDQJ� GLNHWDKXL� GDUL� SURVHV
SHQFHWDNDQ� WDQJJDO� NDGDUOXDUVD� GLWDKDS� FRGLQJ� GDWH SDGD� SURVHV� SDFNLQJ�
GLPHVLQ�ILOOLQJ�SRXFK GHQJDQ�SHQ\HEDE SHPDVDQJDQ�SHQFHWDNDQ�PDWD�QRPRU�
ORW� WDQJJDO� H[S� GDWH VHODOX� VDMD� DGD� \DQJ� PHQRQMRO� NHOXDU� GDQ� PDVLK�
PHQJJXQDNDQ PDWD QRPRU� ORW� EHVL� \DQJ� WHUELODQJ� NXQR VHKLQJJD�
PHQ\HEDENDQ�WHUMDGLQ\D�NHPDVDQ�SRXFK \DQJ�UXVDN�DNLEDW�NHPDVDQ�SRXFK
SDGD�WDQJJDO�NDGDOXDUVD�EHUOXEDQJ�SDGD�VHOHVDL�SHQFHWDNDQ�WDQJJDO�H[S�GDWH
GHQJDQ�GLGDSDWNDQ�QLODL�531�VHEHVDU�����531�

�� %HUGDVDUNDQ�XVXODQ�SHUEDLNDQ� VHKLQJJD�GDSDW�PHQJDWDVL� GDUL� DNDU GDUL� IDNWRU�
SHQ\HEDE SHUPDVDODKDQ�WHUVHEXW�\DLWX�
D� 'HIHFW� NHPDVDQ� SRXFK PHQJDODPL� NHUXVDNDQ� GDQ� NHOXQWXUDQ� GHQJDQ� FDUD�

PHPEXDW� QRWH� XQWXN� PHPEHULNDQ� SHULQJDWDQ� DJDU� VHODOX� GLODNXNDQ�
SHQJHFHNDQ�XODQJ�SURGXN�GHQJDQ�H[WUD VHEHOXP�GLPDVXNNDQ�NHGDODP�NDUGXV�

E� 'HIHFW VHDO PHQJNHUXW� DWDX� WLGDN PHQXWXS� GHQJDQ� FDUD� PHODNXNDQ�
SHQJJDQWLDQ�NRPSRQHQ�SHQJHSUHVDQ�VHDOHU \DQJ�EDUX�GDQ�SHQJHSUHVDQ�VHDOHU�
ODPD�GLODNXNDQ�SHUDZDWDQ�GDQ�SHPEHUVLKDQ�VHKLQJJD�ELVD�GLJXQDNDQ�NHPEDOL�
ZDODXSXQ� GHQJDQ� SHPDNDLDQ� NXUXQ� ZDNWX� VHEHQWDU VHUWD� PHODNXNDQ�
SHQJJDQWLDQ�NRPSRQHQ�FDSLW�SHQFHQJNUDPDQ VLVL�NDQDQ�GDQ�NLUL�\DQJ EDUX�
SDGD�EDJLDQ�GLWDKDS�SHQJHSUHVDQ�VHDOHU�

F� 'HIHFW SHQJLVLDQ� PHQJDODPL� NHNXUDQJDQ� GDQ� NHOHELKDQ� GHQJDQ� FDUD�
PHODNXNDQ�SHQJJDQWLDQ�NRPSRQHQ�SHQ\HWHODQ�SQHXPDWLN�\DQJ�EDUX�

G� 'HIHFW NHPDVDQ� SRXFK� SDGD� H[S� GDWH EHUOXEDQJ� GHQJDQ� FDUD� PHODNXNDQ�
SHQJJDQWLDQ�NRPSRQHQ�PDWD�QRPRU�ORW�WDQJJDO�H[S�GDWH \DQJ�PRGHUQ GHQJDQ�
PDWD�QRPRU�ORW�\DQJ�EHUEDKDQ�NDUHW VHUWD�EHUXSD�RSVL�PHPEHOL�DODW�PHVLQ�
FRGLQJ� ODVHU ,1.-(7��FHWDN� WDQJJDO�NDGDOXDUVD��GDQ�GDSDW�GLJXQDNDQ�VDDW��
SURVHV�SHQJHSDNDQ��
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����6DUDQ�
%HUGDVDUNDQ� GDUL� KDVLO� NHVLPSXODQ� SDGD� SHQHOLWLDQ� LQL� VHUWD� GDSDW�

PHQMDGL�EDKDQ�SHUWLPEDQJDQ�XQWXN�SHUXVDKDDQ�VHKLQJJD�GDSDW�PHQMDGL�OHELK�EDLN�
ODJL�NHGHSDQQ\D�GHQJDQ�GLNHPXNDNDQQ\D�VDUDQ�EHUXSD�VHEDJDL�EHULNXW�
�� 7DPEDKNDQ�SHQGLQJLQ�GLGDODP�DUHD� UXDQJ�NHUMD�VXSD\D�NDU\DZDQ� WHWDS� IRNXV�

VDDW�EHNHUMD��VHSHUWL�%ORZHU �+H[RV��DWDX�NLSDV�JDQWXQJ�VHUWD�SHUOXQ\D�SHQDWDDQ�
XODQJ� WDWD� OHWDN� SURGXNVL� \DQJ� KDUXV� GLSHUEDLNL� VHKLQJJD� SDUD� SHNHUMD� VHUWD�
SHNHUMDDQ�ELVD�GLODNXNDQ�GHQJDQ�OHELK�Q\DPDQ�GDQ�DPDQ�

�� 0HODNXNDQ SHQJDZDVDQ WHUKDGDS� RSHUDWRU� DWDX� NDU\DZDQ VHUWD� PHPEHULNDQ�
SHODWLKDQ� NKXVXV�� PDWHUL�� GDQ� PDVXNDQ� SHQJDUDKDQ� NHSDGD� NDU\DZDQ� VHWLDS�
KDULQ\D�VXSD\D�GDSDW�PHQJXUDQJL�SURGXN�\DQJ�FDFDW�DWDX�JDJDO��

�� 0HODNXNDQ�SHQMDGZDODQ�SHPHOLKDUDDQ��SHUDZDWDQ�VHUWD�SHQJJDQWLDQ�NRPSRQHQ�
WHUKDGDS�PHVLQ�VHFDUD�EHUNDOD�GDQ�PHODNXNDQ�SHQJHFHNDQ�XODQJ�SDGD�SURGXN�
VHFDUD�WHOLWL�VHUWD�SHQJRQWURODQ�VHFDUD�WHUXV�PHQHUXV�ROHK�EHEHUDSD�RSHUDWRU�

�� 3HUXVDKDDQ�VHEDLNQ\D�EHUIRNXV�XQWXN�PHPSHUEDLNL�DNDU�GDUL�SHUPDVDODKDQ�\DQJ�
SDOLQJ�GRPLQDQ�\DQJ�PHQ\HEDENDQ�GHIHFW NHPDVDQ�SRXFKPHQJDODPL�NHUXVDNDQ�
GDQ�NHOXQWXUDQ�GHQJDQ�IDNWRU�PDQXVLD��PDWHULDO��PHWRGH��VHUWD�OLQJNXQJDQ�GDQ�
GHIHFW� VHDO PHQJNHUXW� DWDX� WLGDN� PHQXWXS� GHQJDQ� IDNWRU� PDQXVLD�� PHVLQ��
PDWHULDO�� PHWRGH� VHUWD� OLQJNXQJDQ� \DQJ� GLNHWDKXL� GDUL� PHQJDQDOLVLV� GLDJUDP�
ILVKERQH SDGD�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ NKXVXVQ\D�SDGD�EDJLDQ�SURVHV�
SDFNLQJ GHQJDQ�PHQJJXQDNDQ�PHVLQ�ILOOLQJ�SRXFK GDQ�SURVHV�SHQJHSDNDQ�VHFDUD�
PDQXDO�ROHK�RSHUDWRU�

�� 3HUOXQ\D�WLQGDNDQ�SHQHOLWLDQ� OHELK� ODQMXW�GHQJDQ�PHPEDQGLQJNDQ�PHWRGH�ODLQ�
VHSHUWL� PHWRGH� 3'&$� GDQ� )7$� XQWXN� ODQJNDK� SHQJHPEDQJDQ� VHODQMXWQ\D�
GHQJDQ�PHQHQWXNDQ�DNDU�SHQ\HEDE�PDVDODK�\DQJ�WHUMDGL�
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