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����/DWDU�%HODNDQJ

%DKDVD�-HSDQJ�DGDODK�VDODK�VDWX EDKDVD�\DQJ�PHPLOLNL�EHUEDJDL�NHXQLNDQ�\DQJ�

PHQMDGLNDQQ\D�EHUEHGD�GDUL�EDKDVD�EDKDVD�ODLQQ\D��.HXQLNDQ�NHXQLNDQ�DWDX�FLUL�NKDV�

WHUVHEXW� GDSDW� GLWHPXNDQ� GDODP� DVSHN� NHEDKDVDDQQ\D� EDLN� GDUL� VHJL� VLVWHP�

SHQJXFDSDQ��KXUXI�\DQJ�GLJXQDNDQ��NRVDNDWD��JUDPDWLND��PDXSXQ�UDJDP�EDKDVDQ\D��

6DODK�VDWX�NHXQLNDQ�\DQJ�SHUWDPD�NDOL�QDPSDN�NHWLND�PHPSHODMDUL�EDKDVD�-HSDQJ�\DLWX�

KXUXI�KXUXIQ\D��+XUXI�\DQJ�GLJXQDNDQ�GDODP�EDKDVD�-HSDQJ�EXNDQ�KDQ\D�VDWX�MHQLV��

QDPXQ�DGD�HPSDW�MHQLV�\DLWX�URPDML��KLUDJDQD��NDWDNDQD��GDQ�NDQML��.HHPSDW�MHQLV�KXUXI�

WHUVHEXW� PHPLOLNL� IXQJVL� \DQJ� EHUEHGD�EHGD� GDODP� SHQJJXQDDQQ\D� �'DKLGL� GDQ�

6XGMLDQWR������������

%DJL� RUDQJ� DVLQJ� \DQJ� EHODMDU� EDKDVD� -HSDQJ�� \DQJ� PHQMDGL� NHVXOLWDQ� VDDW�

PHPSHODMDUL� EDKDVD� -HSDQJ� DGDODK� KXUXI� NDQML�� 6HODLQ� UXPLW� GDODP� SHQXOLVDQQ\D��

MXPODK�NDQML�\DQJ�EHJLWX�EDQ\DN�MXJD�PHQMDGL�NHQGDOD�EDJL�SHPEHODMDU�EDKDVD�-HSDQJ��

-LND�EHUELFDUD�WHQWDQJ�MXPODKQ\D��NDQML�GDODP�NDPXV�.DQZD�-LWHQ�EHUMXPODK�VHNLWDU�

�������KXUXI� NDQML� �,VKLGD� GDODP�'DKLGL� GDQ�6XGMLDQWR� ������ �����%DJL� SHPEHODMDU�

\DQJ� WLGDN� PHPLOLNL� ODWDU� EHODNDQJ� EXGD\D� NDQML� WHQWX� VDMD� DNDQ� PHUDVD� NHVXOLWDQ�

GHQJDQ� MXPODK� NDQML� \DQJ� VHGHPLNDQ� EDQ\DNQ\D�� %DJL� SHPEHODMDU� DVLQJ� \DQJ�

VHEHOXPQ\D� KDQ\D� PHQJXDVDL� ��� KXUXI� DEMDG�� PHPEXWXKNDQ� ZDNWX� XQWXN� ELVD�

EHUDGDSWDVL� GDODP� PHPSHODMDUL� GDQ� PHPDKDPL� NDQML�� 'DODP� PHPSHODMDUL� NDQML��
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WHUGDSDW�EDJLDQ�WHUWHQWX�GDUL�KXUXI�NDQML \DQJ ELVD�PHQMDGL�SHWXQMXN�GDUL PDNQD�NDQML�

WHUVHEXW�� 0LVDOQ\D�� MLND� NDQML� WHUVHEXW� PHPLOLNL� XQVXU� DWDX� EDJLDQ� NDQML� \DQJ�

EHUKXEXQJDQ�GHQJDQ�DLU��PDND�DGD�NHPXQJNLQDQ�EDKZD�NDQML� WHUVHEXW�EHUKXEXQJDQ�

GHQJDQ�DLU��%DJLDQ�EDJLDQ�WHUWHQWX�GDODP�NDQML�\DQJ�PHODPEDQJNDQ�VXDWX�PDNQD�LQL�

ELDVD�GLVHEXW�EXVKX�

%XVKX DGDODK� FRUHWDQ�FRUHWDQ� DWDX� EDJLDQ�EDJLDQ� \DQJ� WHUGDSDW� SDGD� KXUXI�

NDQML� \DQJ�GDSDW�GLMDGLNDQ�GDVDU�XQWXN�SHQJNODVLILNDVLDQ�KXUXI�NDQML��%XVKX WHUEDJL�

PHQMDGL� WXMXK�PDFDP� VHVXDL� GHQJDQ� OHWDNQ\D� SDGD� VXDWX� NDQML� \DLWX� KHQ�� 7VXNXUL��

NDQPXUL��DVKL��WDUH��Q\RR��GDQ�NDPDH �'DKLGL�GDQ�6XGMLDQWR������������'HQJDQ�DGDQ\D�

SHQJHWDKXDQ�WHQWDQJ�EXVKX��SHPEHODMDU�EDKDVD�-HSDQJ�ELVD�PHPSUHGLNVL�PDNQD�VXDWX�

NDQML�GHQJDQ�PHOLKDW�EXVKXQ\D��6HSHUWL�SDGD�NDQML�NDQML� \DQJ�PHPLOLNL�XQVXU�GDVDU�

ULWWRࠕ⇩ࠖ��PHPLOLNL�PDNQD�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHGDQJ��DODW�SHPRWRQJ��DWDX�

\DQJ�GDSDW�PHUHSUHVHQWDVLNDQ�IXQJVL�IXQJVL�SHGDQJ�VHSHUWL�PHPRWRQJ��PHQXVXN��GDQ�

PHUREHN��+DPDQLVKL������������

*DPEDU���� �EHQWXN�DVDO�EXVKX ULWWR�

�6XPEHU��.DQML�*DNXVKX�-LWHQ�������
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%XVKX ULWWR PHUXSDNDQ� WHUPDVXN�NH�GDODP�MHQLV� WVXNXUL DWDX� MLND�GLOLKDW�GDUL�

OHWDNQ\D� \DLWX� EXVKX \DQJ� WHUOHWDN� GL� NDQDQ� NDQML�� 5LWWR PHPLOLNL� EHQWXN� SHGDQJ�

VHEDJDL�EHQWXN�DVDOQ\D�VHSHUWL�SDGD�JDPEDU���� GL�DWDV� ROHK�NDUHQD�LWX�PHPLOLNL�PDNQD�

SHGDQJ� DWDX� VHVXDWX� EHQGD� \DQJ�GLJXQDNDQ�XQWXN�PHPRWRQJ� 6HEDJDL� FRQWRK� \DLWX�

NDQML� �ZDUL� \DQJ�EHUDUWL�PHPEDJL��PHPRWRQJ��DWDX�PHUREHN� 0HOLKDW�GHILQLVL�NDQML�

WHUVHEXW�� GDSDW� GLOLKDW� EDKZD� WHUGDSDW� UHSUHVHQWDVL� GDUL� IXQJVL� SHGDQJ� \DQJ� ELDVD�

GLJXQDNDQ� XQWXN� PHPRWRQJ� GDQ� PHUREHN� VHVXDWX�� &RQWRK� ODLQQ\D� \DLWX� NDQML�

�WVXUXJL�� \DQJ� EHUPDNQD� SHGDQJ�� %XVKX ULWWR GDODP� NDQML� �ZDUL� GDQ� NDQML�

�WVXUXJL��GDSDW�PHPEHUL�PDNQD�VHVXDWX�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHGDQJ��

1DPXQ�� PXQJNLQ� WLGDN� VHPXD� NDQML� GHQJDQ� EXVKX ULWWR PHPLOLNL� DUWL� \DQJ�

EHUNDLWDQ� GHQJDQ� SHGDQJ�� &RQWRKQ\D� SDGD� NDQML�๎ �VRNX��� \DQJ� PHPLOLNL� PDNQD�

DWXUDQ�DWDX�KXNXP��3DGD�NDQML�WHUVHEXW�WHUGDSDW�EXVKX ULWWR \DQJ�PXQJNLQ�PDNQDQ\D�

EHUKXEXQJDQ� GHQJDQ� SHGDQJ�� 1DPXQ� SDGD� NHQ\DWDDQQ\D�� NDQML� ๎ �VRNX�� WLGDN�

PHPLOLNL� PDNQD� \DQJ� EHUNDLWDQ� GHQJDQ� SHGDQJ�� %HUGDVDUNDQ� IHQRPHQD� WHUVHEXW��

WHUQ\DWD�PHPDQJ� WHUGDSDW�NDQML�NDQML�EHU�EXVKX ULWWR QDPXQ�VHFDUD�PDNQDQ\D� WLGDN�

EHUKXEXQJDQ�GHQJDQ�SHGDQJ��7HQWX�LQL�GDSDW�PHPELQJXQJNDQ�EDJL�SHPEHODMDU�DZDO�

EDKDVD� -HSDQJ� GDQ� PHQLPEXONDQ� NHVXOLWDQ� XQWXN� PHPDKDPL� NDQML�NDQML� WHUVHEXW��

8QWXN�LWX��NDOL�LQL�SHQXOLV�LQJLQ�PHQHOLWL�WHQWDQJ�EDJDLPDQD�PDNQD�\DQJ�GLWXQMXNNDQ�

NDQML GHQJDQ� EXVKX ULWWR \DQJ� PDNQDQ\D� WLGDN� EHUKXEXQJDQ� GHQJDQ� SHGDQJ GDQ�

EDJDLPDQD�SURVHV�SHPEHQWXNNDQ�PDNQDQ\D��VHUWD�EDJDLPDQD�PDNQD�\DQJ�GLKDVLONDQ�

DSDELOD�GLJDEXQJNDQ�GHQJDQ�NDQML�ODLQ��MXNXJR���
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6XPEHU�GDWD�\DQJ�GLJXQDNDQ�SHQXOLV�GDODP�SHQHOLWLDQ�LQL�\DLWX�-RX\RX�.DQML�

-LWHQ������VHEDJDL� VXPEHU�GDWD�XWDPD�� NDUHQD�GDODP�NDPXV� WHUVHEXW� WHUPXDW�NDQML�

NDQML�\DQJ�ELDVD�GLJXQDNDQ�RUDQJ�-HSDQJ�GDODP�NHKLGXSDQ�VHKDUL�KDUL�GDQ�PHUXSDNDQ�

HGLVL�WHUEDUX�GDUL�-RX\RX�.DQML�-LWHQ� 3HQXOLV�PHPLOLK�EXVKX ULWWR XQWXN�GLWHOLWL�NDUHQD�

EXVKX ULWWR DGDODK�EXVKX WLSH�WVXNXUL \DQJ�SDOLQJ�EDQ\DN�SUHVHQWDVHQ\D�GDUL�SDGD�EXVKX

WLSH�WVXNXUL ODLQQ\D�\DLWX�WHUGDSDW����NDQML��6HKLQJJD�NDQML�GHQJDQ�EXVKX ULWWR EDQ\DN�

GLWHPXL�GDQ�GLJXQDNDQ�GDODP�SHQJJXQDDQ�NDQML�VHKDUL�KDUL��2OHK�NDUHQD�LWX��SHQXOLV�

WHUWDULN�XQWXN�PHPEXDW�SHQHOLWLDQ�WHQWDQJ�NDQML�EHUEXVKX ULWWR��'DODP�SHQHOLWLDQ�LQL��

NDQML EHUEXVKX ULWWR \DQJ� DNDQ� GLWHOLWL� ROHK� SHQXOLV� DGDODK�ิ �UHWVX�UDQJNDLDQ� DWDX�

EDULV���ๅ �VDWVX�FHWDN��� �IXNX�WDPEDKDQ���ห �NDQ�SXEOLNDVL���ไ �VHL�VLVWHP���๎

�VRNX�KXNXP���  �JHNL�GUDPD�� ฿ �WRX�VDPSDL���  �]DL�PHQFDPSXU��� ฮ

�NHL�KXNXPDQ���๛ �JRX�NXDW��� �MRX�VLVD��� GDQ�็ �VHWVX�NXLO���.DQML�NDQML�WHUVHEXW�

GLSLOLK�SHQXOLV�NDUHQD�PHQXUXW�-RX\RX�.DQML�-LWHQ�������GDUL����NDQML�EHUEXVKX ULWWR��

���NDQML GLDWDV�VHFDUD�PDNQD�WLGDN�PHPLOLNL�NHWHUNDLWDQ�GHQJDQ�SHGDQJ�GDQ�WHUPDVXN�

NH� GDODP� NDQML� \DQJ� DNUDE� GLJXQDNDQ� VHKDUL�KDUL� VHUWD� WHUPDVXN� NH� GDODP� WLQJNDW�

VHNRODK�GDVDU�KLQJJD�VHNRODK�PHQHQJDK�DWDV�GL�-HSDQJ��

����5XPXVDQ�0DVDODK

'DODP� SHQHOLWLDQ� LQL�� WHUGDSDW� GXD� UXPXVDQ�PDVDODK� \DQJ� DNDQ� GLSHFDKNDQ�

GDODP�SHPEDKDVDQ�\DLWX�

�� %DJDLPDQD�SHPEHQWXNDQ�PDNQD�NDQML�GHQJDQ�EXVKX ULWWR \DQJ�WLGDN�PHPLOLNL�

DUWL�SHGDQJ"
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�� %DJDLPDQD� PDNQD� MXNXJR NDQML� \DQJ� PHPLOLNL� EXVKX ULWWR \DQJ� PDNQDQ\D�

WLGDN� EHUKXEXQJDQ� GHQJDQ� SHGDQJ� DSDELOD� GLJDEXQJNDQ� GHQJDQ� NDQML� ODLQ�

�MXNXJR�"

����7XMXDQ�3HQHOLWLDQ

�� 8QWXN�PHQGHVNULSVLNDQ PDNQD�NDQML�GHQJDQ�EXVKX ULWWR \DQJ�WLGDN�PHPLOLNL�

DUWL�SHGDQJ�

�� 8QWXN�PHQGHVNULSVLNDQ�PDNQD� MXNXJR NDQML� \DQJ�PHPLOLNL�EXVKX ULWWR \DQJ�

PDNQDQ\D� WLGDN� EHUKXEXQJDQ� GHQJDQ� SHGDQJ� DSDELOD� GLJDEXQJNDQ� GHQJDQ�

NDQML�ODLQ��MXNXJR��

����0DQIDDW�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLKDUDSNDQ�PDPSX�PHPEHULNDQ�PDQIDDW�VHFDUD�WHRULWLV�PDXSXQ�

PDQIDDW� VHFDUD� SUDNWLV� EDJL� SHPEDFD�� %HULNXW� DGDODK�PDQIDDW� WHRULWLV� GDQ�PDQIDDW�

SUDNWLV�GDUL�SHQHOLWLDQ�LQL�

0DQIDDW�7HRULWLV

0DQIDDW�WHRULWLV�GDUL�SHQHOLWLDQ�LQL�DGDODK�PHQDPEDK�SXVWDND�SHQHOLWLDQ�WHQWDQJ�

NDQML� GDQ� NDMLDQ� VHPDQWLN� VHKLQJJD� GDSDW� PHPSHUND\D� PDWHUL�PDWHUL� NHLOPXDQ� GL�

ELGDQJ�OLQJXLVWLN�EDKDVD�-HSDQJ�NKXVXVQ\D�WHUNDLW�GHQJDQ�KXUXI�NDQML�

0DQIDDW�3UDNWLV

0DQIDDW� SUDNWLV� GDUL� SHQHOLWLDQ� LQL� LDODK� GLKDUDSNDQ� GDSDW� PHQDPEDK�

SHQJHWDKXDQ�SHPEDFD�WHQWDQJ�EXVKX WHUXWDPD�EXVKX ULWWR SDGD�NDQML�VHUWD�PHPEHULNDQ�

LQIRUPDVL�NHSDGD�SHPEDFD�WHQWDQJ�EDJDLPDQD�SURVHV�SHPEHQWXNDQ�PDNQD�VXDWX�NDQML�
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GLOLKDW�GDUL�DVDO�XVXOQ\D�VHKLQJJD�GDSDW�PHPSHUPXGDK�SHPEDFD�GDQ�SHPEHODMDU�DZDO�

EDKDVD�-HSDQJ�GDODP�PHPSHODMDUL�GDQ�PHPDKDPL�PDNQD�NDQML�

����7LQMDXDQ�3XVWDND

3HQHOLWLDQ�WHQWDQJ�EXVKX VHEHOXPQ\D�SHUQDK�GLODNXNDQ�ROHK�.DWVXR�7DPDRND�

�������GDUL�8QLYHUVLWDV�+LURVKLPD�GHQJDQ�MXGXO࠸ࡽࡄࡢࡣࣥ࣊ࢺࢬࣥࢧ�

₎Ꮠࡢពᙳ㡪ࡿࡍ �6DQ]XL�WR�,WRKHQ�ZD�GRQR�JXUDL�.DQML�QR�,PL�QL�(LN\RX�

VXUX� ND �� 6HEHUDSD� EHVDU� SHQJDUXK� EXVKX 6DQ]XL GDQ� ,WRKHQ SDGD� PDNQD� .DQML���

3HQHOLWLDQ�LQL�GLWHOLWL�GHQJDQ�PHQJJXQDNDQ�PHWRGH�SHQVNDODDQ�PXOWLGLPHQVL���0HWRGH�

SHQVNDODDQ�PXOWLGLPHQVL�GLJXQDNDQ�XQWXN�PHQHPXNDQ�WLQJNDW�NHGHNDWDQ�PDNQD�EXVKX

VDQ]XL GDQ� LWRKHQ SDGD� PDNQD� NDQML�� 6HODQMXWQ\D� GLDQDOLVLV� GHQJDQ� PHQJJXQDNDQ�

DQDOLVLV�&OXVWHU \DLWX�GHQJDQ�FDUD�PHQJNODVLILNDVLNDQ�NH�GDODP�NHORPSRN�NHORPSRN�

EHUGDVDUNDQ�NHVDPDDQQ\D��'DODP PHODNXNDQ�SHQHOLWLDQQ\D��7DPDRND�PHOLEDWNDQ����

PDKDVLVZD�-HSDQJ�XQWXN�PHQJXUXWNDQ����NDQML�GHQJDQ�EXVKX VDQ]XL GDQ�LWRKHQ GDODP�

NRPSXWHU�VHVXDL�GHQJDQ NHGHNDWDQ�PDNQD�\DQJ�PHUHND�NHWDKXL��.HPXGLDQ 7DPDRND

PHQJJXQDNDQ�SHUDQJNDW�OXQDN�6+81�GDODP�0DFLQWRVK �NRPSXWHU��XQWXN�PHPEDQWX�

PHQJJDPEDUNDQ� GHQJDQ� EHQDU� UXDQJ� PDNQD� NDQML� \DQJ� VHVXDL� GHQJDQ� XUXWDQ�

NHGHNDWDQ� PDNQDQ\D� GHQJDQ� ³DLU´� GDQ� ³EHQDQJ´�� /DOX� GLEDJL� GDODP� NHORPSRN�

NHORPSRN�GHQJDQ�DQDOLVLV�FOXVWHU�

+DVLO� GDUL� DQDOLVLV� 7DPDRND� PHQXQMXNNDQ� EDKZD� DGD� WLJD� MHQLV� NHORPSRN�

NODVLILNDVL��<DQJ�SHUWDPD�DGDODK�NHORPSRN�NDQML�GHQJDQ�PDNQD�\DQJ�PHQJJDPEDUNDQ�

PDNQD� DVOL� VDQ]XL GDQ� LWRKHQ�� .DQML� GHQJDQ� EXVKX VDQ]XL \DQJ� WHUPDVXN� GDODP�
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NHORPSRN� SHUWDPD� \DLWX�Ἳ �DZD�EXVD���Ἵ �N\XX�PHQDQJLV�� ờ �DVH�NHULQJDW�� Ἓ

�IXWVX�PHQGLGLK���ὀ �FKXX�FDWDWDQ���Ỷ �NL�XDS��� �\X�DLU� SDQDV���Ồ �VKLUX�VXS��

.DQML�EHUEXVKX LWRKHQ \DQJ�WHUPDVXN�GDODP�NHORPSRN�SHUWDPD�\DLWX�⥙ �DPL�MDULQJ���

⤱ �NLQX�VXWUD���⥥ �PHQ�NDWXQ���⣮ �IXQ�NDFDX���⦭ �KRX�PHQMDKLW���⧊ �RUL�PHQHQXQ���

⦅ �KHQ�NRPSLODVL���⣠ �PRQ�ODPEDQJ���⣚ �EHQL�PHUDK� WXD���⣬ �NDPL�NHUWDV���⥺

�VHQ�JDULV���⤮ �H�JDPEDU���⥳ �PLGRUL�KLMDX�� .HORPSRN�NHGXD�\DLWX�NHORPSRN�NDQML�

GHQJDQ� EXVKX VDQ]XL \DQJ� PHUHSUHVHQWDVLNDQ� DLU� GDODP� IHQRPHQD� DODP \DLWX�ᾏ

�XPL�ODXW���Ἴ �QDPL�RPEDN��� �KDPD�SDQWDL���ἑ �VDZD�UDZD���₻ �VKLR�SDVDQJ���

�QXPD�WDQDK� EHUOXPSXU��� ᾐ �VKLQ�PHUHQGDP��� ᾋ �IX�PHQJDSXQJ��� ỿ

�FKLQ�WHQJJHODP��� ‶ �PLWVXUX�SHQXK��� ὸ �VHQ�DLU� GDQJNDO��� Ὕ �KRUD�JXD��� Ύ

�VKLQ�PXUQL��� GDQ� NHORPSRN� NDQML� GHQJDQ� EXVKX LWRKHQ \DQJ� PHQXQMXNNDQ� VHJDOD�

WLQGDNDQ�DWDX�NHJLDWDQ�\DQJ�EHUKXEXQJDQ�GHQJDQ�EHQDQJ \DLWX�⥅ �WVXJL�PHZDULVL�DWDX�

PHODQMXWNDQ��� ⥾ �VKLPH�PHQJLNDW��� ⦡ �EDNX�PHQJLNDW��� ⧞ �NXUL�JXOXQJ��� ⤠

�VKLERUL�PHQJLNDW��� ⦰ �VKXNX�PHPDNDL� EDMX� EDMD��� ⤊ �WVXL�DNKLU��� .HPXGLDQ�

NHORPSRN� \DQJ� NHWLJD� \DLWX� NHORPSRN� NDQML� GHQJDQ� PDNQD� \DQJ� WLGDN� ELVD�

PHODPEDQJNDQ� EXVKX VDQ]XL GDQ� LWRKHQ VHFDUD� ODQJVXQJ�� .DQML� EHUEXVKX VDQ]XL�

NHORPSRN� NHWLJD� \DLWX�῭ �VXPL�PHQ\XVXQ���ἲ �KRX�KXNXP���ᾭ �KDWH�KRUL]RQ���

6HGDQJNDQ� NDQML� GHQJDQ� LWRKHQ GDODP� NHORPSRN� NHWLJD� \DLWX�⣭ �N\XX�NHODV� DWDX�

WLQJNDW���⣖ �NL�SHULRGH���⦋ �L�KRUL]RQWDO���⤀ �VKLQ�OHPEXW�� GDQ⤌ �NXPL�NHORPSRN���
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3HQHOLWLDQ�VHODQMXWQ\D� WHQWDQJ�EXVKX MXJD�SHUQDK�GLODNXNDQ�ROHK�'KDQLVZDUL�

$QDQWD� $\X� ������� PDKDVLVZD� MXUXVDQ� 6DVWUD� -HSDQJ� )DNXOWDV� ,OPX� %XGD\D�

8QLYHUVLWDV�$LUODQJJD��GHQJDQ�MXGXO�³$QDOLVLV�0DNQD�.DQML�GDQ�-XNXJR %HUNDUDNWHU�

'DVDU�6DQ]XL�+HQ \DQJ�7LGDN�%HUKXEXQJDQ�GHQJDQ�$LU�GDODP�NDPXV�6KRJDNX�.DQML�

6KLQMLWHQ´�� 7HRUL� \DQJ� GLJXQDNDQ� DGDODK� WHRUL� SHPEHWXNDQ� NDQML� GDQ� WHRUL� PDNQD��

'DODP� SHQHOLWLDQQ\D�� 'KDQLVZDUL� PHQJJXQDNDQ� PHWRGH� GHVNULSWLI� NXDOLWDWLI� VHUWD�

VLPDN�FDWDW�GDODP�PHQJDQDOLVLV�SHQHOLWLDQQ\D��3URVHV�\DQJ�GLWHPSXK�GDODP�PHODNXNDQ�

DQDOLVLV� SHQHOLWLDQ� LQL� \DLWX� GHQJDQ� PHQJDQDOLVLV� MHQLV� ULNXVKR SDGD� NDQML� GDQ�

PHQJJXQDNDQ� WHRUL� PDNQD� NRQRWDWLI� XQWXN� PHQJHWDKXL� DVDO�XVXO� NDQML�� .HPXGLDQ�

PHQJDQDQOLVLV� MXNXJRQ\D�� 'DUL� KDVLO� SHQHOLWLDQ� WHUVHEXW�� GDSDW� GLVLPSXONDQ� EDKZD�

NDQML�NDQML�EHU�EXVKX VDQ]XL�KHQ \DQJ�WLGDN�PHPLOLNL�PDNQD�EHUKXEXQJDQ�GHQJDQ�DLU�

DGDODK�ά �NDWVX�KLGXS���ᾘ �VKRX�SDGDP���₇ �KLURVKL�PHPSHUOXDV���₎ �NDQ�&LQD���ἲ

�KRX�KXNXP���GDQ�ὴ �KD�DOLUDQ�DWDX�NHORPSRN���%DLN�LWX�NDWD�EHQGD��NDWD�NHUMD��NDWD�

VLIDW��PDXSXQ�NHWLND�GLJDEXQJNDQ�GHQJDQ�NDQML�ODLQ��MXNXJR��

3HQHOLWLDQ�ODLQQ\D�WHQWDQJ�EXVKX NDQML�MXJD�SHUQDK�GLODNXNDQ�ROHK�6LWL�)DL]DK�

�������PDKDVLVZD�MXUXVDQ�6DVWUD�-HSDQJ�)DNXOWDV�,OPX�%XGD\D�8QLYHUVLWDV�$LUODQJJD��

\DQJ�EHUMXGXO�³$QDOLVLV�0DNQD�GDQ�+XEXQJDQ�6HPDQWLN�3DGD�.DQML�GDQ�-XNXJR \DQJ�

0HPLOLNL� %XVKX .XVDNDQPXUL´�� 7HRUL� \DQJ� GLJXQDNDQ� \DLWX� EXVKX�� MXNXJR�� WHRUL�

PDNQD�� GDQ� WHRUL� DQDOLVLV� NRPSRQHQ� PDNQD�� 6XPEHU� GDWD� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ�PLOLN� 6LWL� )DL]DK� LQL� \DLWX�PHQJJXQDNDQ� -RX\RX� .DQMLK\RX� WDKXQ� ������

3HQHOLWLDQ� LQL�PHQIRNXVNDQ�SDGD�NDQML�ⰼ �KDQD�EXQJD���Ⲕ �FKD�WHK���ⱥ �HL�,QJJULV�
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DWDX�RUDQJ�EHUEDNDW���⸆ �NXVXUL�REDW���Ⲵ �QL�EDUDQJ���ⱞ �NX�SDKLW���ⴠ �UDNX�MDWXK���

GDQ ⱝ �MDNX�PXGD� XQWXN� GLWHOLWL� DSDNDK� PDNQDQ\D� EHUKXEXQJNDQ� GHQJDQ� PDNQD�

UXPSXW� DWDX� WLGDN� 6LWL� )DL]DK� PHQJJXQDNDQ� PHWRGH� GHVNULSWLI� NXDOLWDWLI� VHUWD�

PHQJJXQDNDQ� WHNQLN� VLPDN� FDWDW� GDODP� SURVHV� PHQJDQDOLVLV� SHQHOLWLDQQ\D�� 'DODP�

SURVHV� DQDOLVLV� GDWDQ\D�� \DQJ� SHUWDPD� GLODNXNDQ� ROHK� 6LWL� )DL]DK� DGDODK� PHQFDUL�

ULNXVKR GDUL� NDQML�NDQML� \DQJ� GLIRNXVNDQ�� /DQJNDK� VHODQMXWQ\D� \DLWX� PHQJDQDOLVLV�

PDNQD�NDQML�NDQML�WHUVHEXW�VHUWD�PHQFDUL�MXNXJRQ\D�GDODP�NDPXV��.HPXGLDQ�KDVLOQ\D�

PHQXQMXNNDQ�EDKZD NDQML�NDQML \DQJ� VHFDUD� OHNVLNDO PHPLOLNL PDNQD� EHUKXEXQJDQ�

GHQJDQ�UXPSXW�DGDODK�NDQML�ⰼ GDQⲔ��6HGDQJNDQ���NDQML VLVDQ\D��ⱥ��⸆��Ⲵ��ⱞ��ⴠ��

GDQ ⱝ �� WLGDN� PHPLOLNL� PDNQD� \DQJ� EHUKXEXQJDQ� GHQJDQ� UXPSXW�� EDKNDQ� NHWLND�

GLJDEXQJNDQ�GHQJDQ�NDQML�ODLQ��

/DOX�KDVLO�GDUL�DQDOLVLV�NRQRPSRQHQ�PDNQD��PHQ\DWDNDQ�EDKZD�NDQML�ⰼ GDQ

Ⲕ PHPLOLNL�WLSH�KXEXQJDQ�VHPDQWLN�WLQJJL��+67���6HGDQJNDW�NDQML�ⱥ��⸆��Ⲵ��ⱞ��ⴠ��

GDQⱝ PHPLOLNL�WLSH�KXEXQJDQ�VHPDQWLN�UHQGDK��+65���6HODLQ�LWX�WHUGDSDW����MXNXJR

NDQML�EHUEXVKX NXVDNDQPXUL�\DQJ�WHUEDJL�PHQMDGL���MXNXJR GHQJDQ�WLSH�+67�\DLWX�ⰼ

ᘚ �KDQDELUD�GDXQ�EXQJD���ⲡⰼ �NXVDEDQD�EXQJD���␒Ⲕ �EDQFKD�WKH PHQWDK� VHUWD�

���NDQML�GHQJDQ�WLSH�+65�\DLWX�ⰼቭ �NDGDQ�KDPSDUDQ�EXQJD���ⰼⅆ �KDQDEL�NHPEDQJ�

DSL���Ⲕヰ �FKDZD�REURODQ� VDPEDO�PLQXP� WHK���ⲔⰍ �FKDLUR�FRNODW� FHUDK���ⲔⳫᏊ

�FKDJDVKL�NXH�SHQGDPSLQJ� WHK���Ⲕ␒ �FKDEDQ�OHOXFRQ���ⱥ᩿ �HLGDQ�UHVROXVL���ⱥ㞝
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�HL\X�SDKODZDQ��� ⸆  �\DNX]DL�QDUNRED��� ⸆ ᒁ �\DNN\DNX�DSRWHN��� ⅆ ⸆

�ND\DNX�EXEXN� PHVLX���Ⲵ≀ �QLPRWVX�EDUDQJ���ධⲴ �Q\XXND�NHGDWDQJDQ���ึⲴ

�KDWVXQL�SHQJLULPDQ�SHUWDPD���ฟⲴ �VKXNND�SHQJLULP���ⱝᖺ �M\DNXQHQ�PXGD���ⱝᖸ

�MDNNDQ�VHGLNLW���ⱝ⪅ �ZDNDPRQR�NDXP�PXGD���⮬ⱝ �MLMDNX�SHPXGD�PDQGLUL���ⴠㄒ

�UDNXJR�FHULWD�NRPHGL� -HSDQJ���ⴠ╔ �UDNXFKDNX�WHQDQJ���ⴠᾦ �UDNXUXL�PHQLWLNNDQ�

DLU�PDWD���㞟ⴠ �VKXXUDNX�GHVD���ⱞᚰ �NXVKLQ�Q\HUL���ⱞປ �NXURX�NHVXVDKDQ���GDQ㎞

ⱞ �VKLQNX�SHQGHULWDDQ���

.HWLJD�SHQHOLWLDQ�GL�DWDV�PHPLOLNL�NHVDPDDQ�GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�

ROHK� SHQXOLV�� .HVDPDDQQ\D� WHUOHWDN� SDGD� WHPD� \DQJ� GLDQJNDW� \DLWX� EHUKXEXQJDQ�

GHQJDQ�EXVKX GDQ�PDNQD��/DOX�WHRUL�\DQJ�GLJXQDNDQ�ROHK�'KDQLVZDUL��6LWL�)DL]DK�GDQ�

SHQXOLV�PHQJJXQDNDQ WHRUL� \DQJ� VDPD� \DLWX�NDQML��EXVKX�� ULNXVKR�� GDQ� WHRUL�PDNQD�

VHUWD�WHNQLN�DQDOLVLVQ\D�\DLWX�VLPDN�FDWDW��1DPXQ�PHPLOLNL�SHUEHGDDQ�SDGD�RE\HN�\DQJ�

GLWHOLWL� VHUWD� VXPEHU� GDWD� \DQJ� GLJXQDNDQ�� 3DGD� SHQHOLWLDQ� \DQJ� GLODNXNDQ� .DWVXR�

7DPDRND�PHQJJXQDNDQ�VXPEHU�GDWD�-RX\RX�.DQML�-LWHQ�GHQJDQ�REMHN�EXVKX VDQ]XL�

GDQ�LWRKHQ��.HPXGLDQ�'KDQLVZDUL�$QDQWD�$\X��PHQMDGLNDQ�NDQML�EHUEXVKX VDQ]XL�KHQ�

VHEDJDL�RE\HN�SHQHOLWLDQ�GHQJDQ�VXPEHU�GDWD�6KRJDNX�.DQML�6KLQMLWHQ��/DOX�SHQHOLWLDQ�

6LWL� )DL]DK� PHQJHQDL� NDQML� EHUEXVKX NXVDNDQPXUL� GHQJDQ� VXPEHU� GDWD� -RX\RX�

.DQMLK\RX� WDKXQ� ������ 6HGDQJNDQ� RE\HN� \DQJ� GLWHOLWL� SHQXOLV� DGDODK� NDQML� \DQJ�

EHUEXVKX ULWWR GDQ�PHQJJXQDNDQ�VXPEHU�GDWD�\DLWX�-RX\RX�.DQML�-LWHQ�������3HQHOLWLDQ�

LQL�EHUXVDKD�PHQHUXVNDQ�NHWLJD�SHQHOLWLDQ�GL�DWDV�\DQJ�PHQJNDML�GLELGDQJ�VHPDQWLN�
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GHQJDQ�REMHN�\DQJ�GLNDML�\DLWX�NDQML�GDQ�EXVKX��DNDQ�WHWDSL�PHQJJXQDNDQ�REMHN�EXVKX

\DQJ�EHUEHGD��

����/DQGDVDQ�7HRUL

7HRUL� \DQJ� GLJXQDNDQ� SHQXOLV� GDODP� SHQHOLWLDQ� NDOL� LQL� DGDODK� WHRUL� NDQML��

EXVKX��ULNXVKR GDQ�WHRUL�PDNQD�VHPDQWLN �PDNQD�NRQVHSWXDO�GDQ�PDNQD�NRQRWDVL��

������.DQML

+XUXI�GDODP�EDKDVD�-HSDQJ�GLVHEXW�PRML��\DQJ�GLGDODPQ\D�EHUXSD�KXUXI�KXUXI�

NDQML��KLUDJDQD��NDWDNDQD�GDQ�URPDML���0HQXUXW�+LUR\XNL��PRML PHPLOLNL�GXD�NDWHJRUL�

\DLWX�K\RR¶L�PRML GDQ�K\RR¶RQ�PRML��+\RR¶L�PRML �⾲ពᩥᏐ��PHUXSDNDQ�KXUXI�\DQJ�

GDSDW� PHQ\DWDNDQ� LVL� DWDX PDNQD VHNDOLJXV� EXQ\L� SHQJXFDSDQQ\DQ\D�� 6HGDQJNDQ�

K\RR¶RQ�PRML �⾲㡢ᩥᏐ��PHUXSDNDQ�KXUXI� \DQJ�GDSDW PHQ\DWDNDQ�SHQJXFDSDQQ\D�

VDMD�QDPXQ� WLGDN�PHPLOLNL�PDNQD� �+LUR\XNL �����������0HOLKDW�SHQJHUWLDQ� WHUVHEXW�

GDSDW�GLNHWDKXL�EDKZD�\DQJ�WHUPDVXN�NH�GDODP�K\RR¶L�PRML DGDODK�KXUXI�NDQML��NDUHQD�

NDQML� PHUXSDNDQ� KXUXI� \DQJ� GDSDW� PHZDNLOL� PDNQD� VHNDOLJXV� PHQ\DWDNDQ�

SHQJXFDSDQQ\D�GHQJDQ�PHOLKDW�XQVXU�XQVXU�\DQJ�PHPEHQWXNQ\D��8QVXU�XQVXU�\DQJ�

GLPDNVXG� DGDODK� EXVKX�� NDNXVXX �MXPODK� JDULV��� KLWVXMXQ �PDFDP�PDFDP� JDULV���

ULNXVKR �DVDO�XVXOQ\D�� GDQ� FDUD� EDFDQ\D� \DQJ� EHUIXQJVL� XQWXN� PHPXGDKNDQ�

SHPEHODMDU�EDKDVD�-HSDQJ�DJDU� OHELK�PXGDK�GDODP�PHQHPXNDQ�NDQML� \DQJ� WHUGDSDW�

GDODP�NDPXV�NDQML��'DKLGL�GDQ�6XGMLDQWR���������������
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������%XVKX

%XVKX DGDODK�EDJLDQ�EDJLDQ WHUWHQWX \DQJ�WHUGDSDW�SDGD�KXUXI�NDQML�\DQJ�GDSDW�

GLMDGLNDQ�GDVDU�XQWXN�SHQJNODVLILNDVLDQ�KXUXI�NDQML �'DKLGL�GDQ�6XGMLDQWR������������

%XVKX GDODP� SHQHOLWLDQ� LQL� EHUSHUDQ� EHVDU� NDUHQD� PHUXSDNDQ� RE\HN� \DQJ� GLWHOLWL��

0HODOXL� WHRUL� EXVKX LQL�� SHQXOLV� PHQFRED� PHQJXSDV� PDNQD� EXVKX ULWWR \DQJ�

WHUNDQGXQJ� GDODP� NDQML�ิ �UHWVX�UDQJNDLDQ� DWDX� EDULV��� �IXNX�WDPEDKDQ���ไ

�VHL�VLVWHP���๎ �VRNX�KXNXP��� �JHNL�GUDPD��฿ �WRX�VDPSDL��� �]DL�PHQFDPSXU���

ฮ �NHL�KXNXPDQ��� ๛ �JRX�NXDW���  �MRX�VLVD��� ็ �VHWVX�NXLO� EHVHUWD� PDNQD�

MXNXJRQ\D�

������5LNXVKR

5LNXVKR DGDODK�NODVLILNDVL�DVDO�PXDVDO�SHPEHQWXNDQ�NDQML�VHKLQJJD�WHUFLSWDODK�

NDQML�GHQJDQ�EHQWXN�WHUVHEXW��5LNXVKR VHQGLUL�WHUGLUL�GDUL�HQDP�PDFDP�\DLWX�VKRRNHL��

VKLML��NDL¶L��NHLVHL��NDVKD��GDQ�WHQVFKXX �.LQGDLFKL�GDODP�'DKLGL�GDQ�6XGMLDQWR�������

�����'DODP�SHQHOLWLDQ�NDOL�LQL��ULNXVKR EHUSHUDQ�XQWXN�GLJXQDNDQ�GDODP�PHQJDQDOLVLV�

DVDO�XVXO�SHPEHQWXNDQ�NDQML�NDQML�EHUEXVKX ULWWR \DQJ�PDNQDQ\D�WLGDN�EHUKXEXQJDQ�

GHQJDQ�SHGDQJ�EHVHUWD�PDNQD�MXNXJRQ\D�\DQJ�WHUGDSDW�GDODP�-RX\RX�.DQML�-LWHQ��������

������7HRUL�0DNQD�6HPDQWLN

6HPDQWLN�PHUXSDNDQ�FDEDQJ�OLQJXLVWLN�\DQJ�PHQMDGLNDQ�PDNQD�VHEDJDL�IRNXV�

XWDPDQ\D��6HPDQWLN�PHQMDGL�VDQJDW�SHQWLQJ�NDUHQD�PHUXSDNDQ�PDVDODK�SRNRN�GDODP�
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NRPXQLNDVL�� \DQJ�PDQD�PHQMDGL� IDNWRU� SHQWLQJ� GL� GDODP� RUJDQLVDVL� VRVLDO� �/HHFK��

��������� 6HPDQWLN� SHQWLQJ� GLSHODMDUL� DJDU� WLGDN�PHQJDODPL� NHVDODKSDKDPDQ� GDODP�

PHQDIVLUNDQ�PDNQD� VXDWX� NDWD� GDQ� NDOLPDW��0DNQD�GDODP� VHPDQWLN�PHQXUXW� /HHFK�

WHUGDSDW�WXMXK�PDFDP�\DLWX�PDNQD�NRQVHSWXDO��PDNQD�NRQRWDWLI��PDNQD�VWLOLVWLN��PDNQD�

DIHNWLI��PDNQD�UHIOHNVL��PDNQD�NRORNDWLI�GDQ�PDNQD�WHPDWLN��/HHFK������������'DODP�

SHQHOLWLDQ� LQL�� SHQXOLV�PHQJJXQDNDQ� PDNQD� NRQVHSWXDO� GDQ PDNQD� NRQRWDWLI XQWXN�

PHQJDQDOLVLV� NDQML�NDQML� EHU�EXVKX ULWWR \DQJ� PDNQDQ\D� WLGDN� EHUNDLWDQ� GHQJDQ�

SHGDQJ� VHUWD� PDNQD� MXNXJRQ\D�� 0DNQD� NRQVHSWXDO� PHUXSDNDQ� PDNQD� \DQJ�

PHQGDVDUNDQ� SDGD� NHORJLVDQ�� 6HGDQJNDQ� PDNQD� NRQRWDWLI� PHUXSDNDQ� QLODL�

NRPXQLNDWLI�GDUL�VXDWX�XQJNDSDQ�PHQXUXW�DSD�\DQJ�GLDFX��/HHFK���������������

0DNQD�NRQVHSWXDO�GDQ�PDNQD�NRQRWDWLI�GLSLOLK�SHQXOLV�VHEDJDL�ODQGDVDQ�WHRUL�

GHQJDQ�DODVDQ��\DLWX�

�� .HGXD�PDNQD�WHUVHEXW�PHPLOLNL�ZLOD\DK�PDNQD�\DQJ�EHUEHGD GDQ�FHQGHUXQJ�

EHUNHEDOLNDQ��VHKLQJJD�VDQJDW�PHQDULN�MLND�GLWHOLWL�

�� 6DQJDW� SHQWLQJ� XQWXN� PHQJHWDKXL� PDNQD� NRQVHSWXDO� NDUHQD� PHQJDQGXQJ�

PDNQD�DVOL�GDUL�NDWD�

�� 1DPXQ�WDN NDODK�SHQWLQJ�SXOD�XQWXN�PHQJHWDKXL�PDNQD�NRQRWDWLI�DJDU�GDSDW�

PHQJHWDKXL�OHELK�OXDV�WHQWDQJ�PDNQD�VXDWX�NDWD�WHUVHEXW�
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����0HWRGH�3HQHOLWLDQ

0HWRGH�SHQHOLWLDQ�\DQJ�GLWHUDSNDQ�GDODP�SHQHOLWLDQ�NDOL�LQL�\DLWX�PHQJJXQDNDQ�

GHVNULSWLI NXDOLWDWLI��0HWRGH NXDOLWDWLI�PHUXSDNDQ� VXDWX� SHQGHNDWDQ� SHQHOLWLDQ� \DQJ�

PHQJXQJNDSNDQ� VLWXDVL� VRVLDO� WHUWHQWX� GHQJDQ� PHQGHVNULSVLNDQ� NHQ\DWDDQ� VHFDUD�

EHQDU��GLEHQWXN�ROHK�NDWD�NDWD�EHUGDVDUNDQ�WHNQLN�SHQJXPSXODQ�GDQ�DQDOLVLV�GDWD�\DQJ�

UHOHYDQ� \DQJ� GLSHUROHK� GDUL� VLWXDVL� \DQJ DODPLDK� �6DWRUL� GDQ� $DQ� ������ ����� /DOX

SHQHOLWLDQ�GHVNULSWLI�DGDODK�SHQHOLWLDQ�\DQJ�EHUXVDKD�XQWXN�PHQMHODVNDQ SHPHFDKDQ�

PDVDODK� \DQJ� DGD� EHUGDVDUNDQ� GHQJDQ� GDWD�� PHQJDQDOLVLV� GDQ� NHPXGLDQ�

PHQJLQWHUSUHWDVLNDQQ\D��&KROLG�GDQ $FKPDGL ���������� 0HWRGH�LQL�GLDQJJDS�FRFRN�

GLJXQDNDQ� GDODP� SHQHOLWLDQ� NDOL� LQL� NDUHQD� XQWXN�PHQJXDN�PDNQD� NDQML�NDQML� EHU�

EXVKX ULWWR \DQJ�WLGDN�PHPLOLNL�DUWL�SHGDQJ�VHUWD�PDNQD�MXNXJRQ\D��GLEXWXKNDQ�PHWRGH�

\DQJ� GDSDW� PHQMHODVNDQ� GDQ� PHQMDEDUNDQ� IHQRPHQD� VHFDUD� MHODV� GDQ� GDSDW�

GLVDPSDLNDQ�GHQJDQ�EHQWXN�GHVNULSVL��

������7HNQLN 3HQJXPSXODQ�'DWD

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ� GLDZDOL� GHQJDQ�

VWXGL�NHSXVWDNDDQ��VLPDN��ODOX�PHQFDWDW��'DODP�SURVHV�SHQJXPSXODQ�GDWD��SHQXOLV�DNDQ�

PHODNXNDQ�WDKDS�WDKDS�EHULNXW�

�� 3HQXOLV�PHQJXPSXONDQ�GDWD�GHQJDQ�FDUD�PHQJXPSXONDQ�NDQML�NDQML�EHU�EXVKX

ULWWR GDODP�-RX\RX�.DQML�-LWHQ�������/DOX�PHQ\HOHNVL�VDWX�SHUVDWX�NDQML�EHU�

EXVKX ULWWR \DQJ�DUWLQ\D�WLGDN�EHUKXEXQJDQ�GHQJDQ�SHGDQJ�GLOLKDW�GDUL�PDNQD�

NDQMLQ\D�
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�� 0HQFDUL�MXNXJR GDUL�NDQML�NDQML�GHQJDQ�EXVKX ULWWR \DQJ�WLGDN�PHPLOLNL�PDNQD�

SHGDQJ�

�� 6HODQMXWQ\D�� GDWD� WHUVHEXW� DNDQ� GLDQDOLVLV� OHELK� ODQMXW� GHQJDQ�PHQJJXQDNDQ�

WHRUL�PDNQD�NRQVHSWXDO�GDQ�PDNQD�NRQRWDWLI��

������7HNQLN $QDOLVLV�'DWD

'DWD�\DQJ�VXGDK�WHUNXPSXO�DNDQ�GLDQDOLVLV�GDODP�EHEHUDSD�WDKDS�EHULNXW�

�� 0HQFDUL�PDNQD�OHNVLNDO�GDUL�GDWD�\DQJ�VXGDK�WHUNXPSXO�GHQJDQ�PHQJJXQDNDQ�

WHRUL�PDNQD�NRQVHSWXDO��

�� 0HQJDQDOLVLV�NDQML�GHQJDQ�PHQJJXQDNDQ�WHRUL�PDNQD�NRQRWDWLI�VHUWD�PHOLKDW�

ULNXVKRQ\D�XQWXN�PHQJHWDKXL�DVDO�XVXO�SHPEHQWXNDQ�PDNQD�GDUL�NDQML�

�� 0HQJDQDOLVLV� MXNXJR NDQML�NDQML� EHU�EXVKX ULWWR \DQJ� WLGDN�PHPLOLNL�PDNQD�

SHGDQJ�

�� 0HQDULN�NHVLPSXODQ�GDUL�KDVLO�DQDOLVLV�

����6LVWHPDWLND�3HQXOLVDQ

6LVWHP�SHQXOLVDQ�SHQHOLWLDQ� LQL�GLVXVXQ�VHFDUD� VLVWHPDWLND�GDODP�EHQWXN�EDE�

GDQ�VXEEDE��%HULNXW�DGDODK�VXVXQDQ�SHQXOLVDQ�GDUL�SHQHOLWLDQ�LQL�

%$%� ,� PHUXSDNDQ� SHQGDKXOXDQ� GHQJDQ� EHULVLNDQ� ODWDU� EHODNDQJ�� UXPXVDQ�

PDVDODK�� WXMXDQ�SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ�� WLQMDXDQ�SXVDWDND�� ODQGDVDQ�WHRUL�GDQ�

PHWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�XQWXN�PHODNXNDQ�SHQHOLWLDQ�LQL�
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%$%� ,,� PHQJHQDL� VWXGL� SHQGHNDWDQ� \DQJ� EHULVLNDQ� LQIRUPDVL� OHELK� ODQMXW�

WHQWDQJ� EXVKX�� ULNXVKR�� MXNXJR VHUWD� WHRUL� PDNQD� \DQJ� DNDQ� GLJXQDNDQ� GDODP�

PHQJDQDOLVLV�SHQHOLWLDQ�LQL��

%$%�,,,�PXODL�PHPDVXNL�SDGD�WDKDS�SHPEDKDVDQ�\DQJ�PDQD�EHULVLNDQ�WHQWDQJ�

DQDOLVLV�NDQML�NDQML�EHU�EXVKX ULWWR \DQJ�PHPLOLNL�PDNQD�WLGDN�EHUKXEXQJDQ�GHQJDQ�

SHGDQJ��

%$%�,9�PHUXSDNDQ�EDE�VLPSXODQ�GDQ�VDUDQ�\DQJ�EHULVLNDQ�NHVLPSXODQ�

GDUL� DQDOLVLV� SHQHOLWLDQ� LQL� VHUWD� VDUDQ�VDUDQ� \DQJ� ELVD� GLODNXNDQ� XQXWN� SHQHOLWLDQ�

VHODQMXWQ\D�
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