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$� -HQLV�SHQHOLWLDQ�GDQ�SHQGHNDWDQ�

�� -HQLV�3HQHOLWLDQ�

-HQLV� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� SHQXOLV� DGDODK� SHQHOLWLDQ�

GHVNULSWLI� PHUXSDNDQ� VXDWX� PHWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� XQWXN�

SHQJXUDLDQ� WHRUL� VHFDUD� VLVWHPDWLV� GDQ� KDVLO� SHQHOLWLDQ� \DQJ� UHOHYDQ�

GHQJDQ�YDULDEHO�\DQJ�DNDQ�GL�WHOLWL�GHQJDQ�WXMXDQ�XQWXN�PHQJJDPEDUNDQ��

PHQMHODVNDQ�VHUWD�PHQJDQDOLVLV�NHDGDDQ�\DQJ�EHUNDLWDQ�GHQJDQ�YDULDEHO�

\DQJ� GL� WHOLWL���� 6HGDQJDNDQ� NRPSDUDWLI� \DLWX� DQDOLVLV� SHUEHGDDQ�

NHORPSRN� GLPDNVXGNDQ� XQWXN�PHQJXML� DSDNDK� KDUJD� UDWD�UDWD� �PHDQ��

SDGD�VXDWX�YDULDEHO�EHUEHGD�SDGD�NHORPSRN�\DQJ�VDWX�GHQJDQ�NHORPSRN�

\DQJ�ODLQ���

3HQHOLWLDQ� NRPSDUDWLI� NXDQWLWDWLI� VHQGLUL� PHUXSDNDQ� VHEXDK�

SHQHOLWLDQ� \DQJ� PHQJJXQDNDQ� DQJND�� PXODL� GDUL� SHQJXPSXODQ� GDWD��

SHQDIVLUDQ�WHUKDGDS�GDWD��VHUWD�SHQDPSLODQ�GDQ�KDVLOQ\D�\DQJ�EHUWXMXDQ�

XQWXN� PHQHPXNDQ� DGD� VHEHUDSD� EHVDU� SHQJDUXK� DQWDU� YDULDEHO���

3HQHOLWLDQ�GLODNXNDQ�XQWXN�PHPEDQGLQJNDQ�SHQJDUXK�XVLD�DZDO�PDVXN�

VHNRODK�GDVDU��XVLD���WDKXQ�GDQ���WDKXQ��WHUKDGDS�SUHVWDVL�EHODMDU�VHNRODK�

GDQ�SHVDQWUHQ��

���6XJL\RQR��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI��.XDOLWDWLI�GDQ�5	'�� �%DQGXQJ��$OIDEHWD���
KOP����

���6DLIXGLQ�$]ZDU��0HWRGH�3HQHOLWLDQ���<RJ\DNDUWD��3XVWDND�3HODMDU���������KOP������
���6XJL\RQR��0HWRGH����KOP������
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�� -HQLV�3HQGHNDWDQ�

3HQHOLWLDQ� LQL�PHQJJXQDNDQ�SHQGHNDWDQ�NXDQWLWDWLI��3HQGHNDWDQ�

NXDQWLWDWLI�PHUXSDNDQ�SHQHOLWLDQ�\DQJ�PHQGDVDUNDQ�GLUL�SDGD�SDUDGLJPD�

SRVW�SRVLWLYLVW�GDODP�PHQJHPEDQJNDQ�LOPX�SHQJHWDKXDQ��%HEHUDSD�FLUL�

NKDV�SHQGHNWDQ�NXDQWLWDWLI��QXPHULN���PHQJJXQDNDQ�VWUDWHJL�VXUYHL�GDQ�

HNVSHULPHQ�� PHQJDGDNDQ� SHQJXNXUDQ� GDQ� REVHUYDVL�� PHQJDGDNDQ�

SHQJXMLDQ�WHRUL�GHQJDQ�XML�VWDWLVWLN����5DQFDQJDQ�ZDNWX�\DQJ�GL�JXQDNDQ�

DGDODK� ORQJLWXGLQDO� UHVWURVSHNWLI�� \DLWX� PHPSHODMDUL� EHUEDJDL� WLQJNDW�

SHUWXPEXKDQ� GHQJDQ� FDUD� PHQJLNXWL� SHUNHPEDQJDQ� EDJL� LQGLYLGX�

LQGLYLGX�\DQJ�VDPD�EHUGDVDUNDQ�FDWDWDQ�WHUWHQWX���

%� 6XEMHN�GDQ�REMHN�SHQHOLWLDQ�

6XEMHN�SHQHOLWLDQ���3HQHOLWL�

2EMHN� SHQHOLWLDQ� �� 6LVZD� 6HNRODK� 'DVDU� NHODV� �� 3RQGRN� $O�0XTRGGDVDK�

3RQRURJR��

&� 7HPSDW�DWDX�ORNDVL�SHQHOLWLDQ�

3HQHOLWLDQ� GLODNXNDQ� GL� 3RQGRN� $O�0XTRGGDVDK� 3RQRURJR� -DZD�

7LPXU�� 'LSLOLKQ\D� VHNRODK� GDVDU� 3RQGRN� $O�0XTRGGDVDK� 3RQRURJR� -DZD�

WLPXU�GLNDUHQDNDQ�EHUGDVDUNDQ�KDVLO�ZDZDQFDUD�\DQJ�GLODNXNDQ�GHQJDQ�VDODK�

VDWX�SHQJDVXK�SRQGRN�WHUVHEXW�PHQ\DWDNDQ�EDKZD�PDVLK�EDQ\DN�PHQHULPD�

VLVZD�\DQJ�EHUXVLD�NXUDQJ�GDUL� �� WDKXQ�XQWXN�DZDO�PDVXN�NHODV���VHNRODK�

GDVDU���

���<DQXDU�,NEDU��0HWRGH�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��37�5HILND�$GLWDPD���������+OP��
�����

��6XKDUVLPL�$ULNXQWR��3URVHGXU�3HQHOLWLDQ�6XDWX�3HQGHNDWDQ�3UDNWHN���-DNDUWD��5LQHND�
&LSWD���������KOP������
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3RQGRN� $O�0XTRGGDVDK� VHQGLUL� PHUXSDNDQ� VDODK� VDWX� SRQGRN�

WHUQDPD�GHQJDQ�FLUL�NKDV�OLO�WDKILG]L�TXUDQ�GDQ�PHUXSDNDQ�VDODK�VDWX�SRQGRN�

GHQJDQ�PHQDXQJL�VDQWUL�PXODL�GDUL�VHNRODK�GGDVDU�KLQJJD�VHNRDK�PHQHQJDK�

DWDV��%HUEHGD�GHQJDQ�SRQGRN�ODLQ��GL�3RQGRN�$O�0XTRGGDVDK��VDQWUL�VHNRODK�

GDVDU�KDUXV�EHODMDU�PDQGLUL�GLNDUHQDNDQ�WHUGDSDW�DWXUDQ�VDODK�VDWXQ\D�KDUXV�

WLQJJDO�GL�GDODP�SRQGRN�PHVNLSXQ�UXPDKQ\D�EHUGHNDWDQ�GHQJDQ�SRQGRN�GDQ�

VDQWUL�KDQ\D�EROHK�GL�MHQJXN�PDNVLPDO���EXDOQ�VHNDOL��

6HWHODK�GLODNXNDQ�SHQGDWDDQ�WHUGDSDW����VLVZD�GDUL����SHULRGH������

GHQJDQ�XVLD���WDKXQ��2OHK�NDUHQD�LWX�GDODP�SHQHOHOLWLDQ�LQL�SHQHOLWL�WHUWDULN�

PHODNXNDQ�SHQHOLWLDQ�GL�6HNRODK�'DVDU�3RQGRN�$O�0XTRGGDVDK�3RQQRURJR�

-DZD�7LPXU��

'� 9DULDEHO�GDQ�GHILQLVL�RSHUDVLRQDO�YDULDEHO�

9DULDEHO�SHQHOLWLDQ� DGDODK� VXDWX� DWULEXW�� VLIDW� DWDX�QLODL� GDUL� RUDQJ��

RE\HN�DWDX�NHJLDWDQ�\DQJ�PHPSXQ\DL�YDULDVL�WHUWHQWX�\DQJ�GLWHWDSNDQ�ROHK�

SHQHOLWL�XQWXN�GLSHODMDUL�NHPXGLDQ�GLWDULN�NHVLPSXODQQ\D���

�� 9DULDEHO�LQGHSHQGHQ��

9DULDEHO� ,QGHSHQGHQ� DGDODK� YDULDEHO� \DQJ�PHPSHQJDUXKL� DWDX�

\DQJ� PHQMDGL� VHEDE� SHUXEDKDQQ\D� DWDX� WLPEXOQ\D� YDULDEHO� GHSHQGHQ�

�WHULNDW�����9DULDEHO�,QGHSHQGHQ�GDODP�SHQHOLWLDQ�LQL�DGDODK��8VLD���GDQ���

WDKXQ�PDVXN�VHNRODK�VLVZD�6HNRODK�'DVDU��

�� 9DULDEHO�'HSHQGHQ�

��6XJL\RQR��0HWRGH����KOP������
��,ELG���KOP������
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9DULDEHO� GHSHQGHQ� DGDODK� YDULDEHO� \DQJ� GLSHQJDUXKL� DWDX�

PHQMDGL�DNLEDW��NDUHQD�DGDQ\D�YDULDEHO�EHEDV����9DULDEHO�'HSHQGHQ�GDODP�

SHQHOLWLDQ� LQL� DGDODK� 3UHVWDVL� EHODMDU� VHNRODK� GDQ� 3UHVWDVL� EHODMDU�

SHVDQWUHQ��

��,ELG��
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7DEHO����'HILQLVL�2SHUDVLRQDO�6LVZD�.HODV�,,�6HNRODK�'DVDU�3RQGRN�$O�

0XTRGGDVDK�3RQRURJR��

9DULDEHO�� 'HILQLVL�2SHUDVLRQDO� ,QVWUXPHQ 3DUDPHWHU� 6NDOD�

9DULDEHO�

,QGHSHQGHQ�

8VLD���GDQ���

WDKXQ�PDVXN�

VHNRODK�

GDVDU

9DULDEHO�

'HSHQGHQ�

3UHVWDVL�

%HODMDU�

6HNRODK

3UHVWDVL�

%HODMDU�

3HVDQWUHQ

'RNXPHQWDVL� VHFDUD�

ODQJVXQJ� NHSDGD� JXUX�

NHODV� �� VHNRODK� GDVDU�

WHUNDLW� QDPD� GDQ� DZDO�

XVLD� PDVXN� VHNRODK�

GDVDU��

'RNXPHQWDVL� VHFDUD�

ODQJVXQJ� EHUGDVDUNDQ�

KDVLO�QLODL�UDSRU�VHNRODK�

WLDS� VHPHVWHU� VDDW� NHODV�

�� GDQ� �� VLVZD� VHNRODK�

GDVDU�

'RNXPHQWDVL� VHFDUD�

ODQJVXQJ� EHUGDVDUNDQ�

KDVLO� QLODL� UDSRU� EDKDVD�

DUDE� WLDS� VHPHVWHU� VDDW�

NHODV� �� GDQ� �� VLVZD�

VHNRODK�GDVDU�

'RNXPHQWDVL�

'RNXPHQWDVL�

'RNXPHQWDVL�

8VLD�

DZDO�

PDVXN�

VHNRODK�

��WDKXQ�

��

��

1RPLQDO�

5DVLR�

5DVLR�
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(� 3RSXODVL��VDPSHO�GDQ�WHNQLN�SHQHQWXDQ�VDPSOLQJ�

3RSXODVL�GDODP�SHQHOLWLDQ�PHUXSDNDQ�NXPSXODQ�DWDX�DJUHJDW��RE\HN��

XQLW�DQDOLVLV�NHPDQD�JHQHUDOLVDVL�GLUXPXVNDQ�GDQ�GDUL�PDQD�VDPSHO�GLDPELO���

3RSXODVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�VDQWUL�3RQGRN�$O�0XTRGGDVDK�3RQRURJR�

\DQJ�PDVXN� SHVDQWUHQ� WDKXQ� ���������� NHPXGLDQ� GLODNXNDQ� GRNXPHQWDVL�

GDWD�VHFDUD�ODQJVXQJ���

6DPSHO�SDGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�WRWDO�VDPSOLQJ�\DNQL�WHNQLN�

SHQJDPELODQ� VDPSHO� \DQJ� PHOLSXWL� NHVHOXUXKDQ� XQVXU� SRSXODVL���� 'DODP�

SHQHOLWLDQ� LQL� VDPSHO�\DQJ�GLJXQDNDQ�EHUMXPODK����VLVZD�\DQJ� WHUGLUL� GDUL�

XVLD���WDKXQ�\DQJ�PDVXN�VHNRODK�GDVDU�VHEDQ\DN����VLVZD�GDQ�VLVZD�\DQJ�

PDVXN� VDDW� XVLD� �� WDKXQ� VHEDQ\DN� ��� VLVZD�� 0HUHND� WHUFDWDW� PHQHPSXK�

SHQGLGLNDQ�SDGD�3RQGRN�$O�0XTRGGDVDK�3RQRURJR��

)� ,QVWUXPHQ�SHQHOLWLDQ�

,QVWUXPHQ� SHQHOLWLDQ� DGDODK� DODW� \DQJ� GLJXQDNDQ� XQWXN� PHQJXNXU�

YDULDEHO�YDULDEHO�\DQJ�GLDPDWL�GDODP�SHQHOLWLDQ����'DODP�SHQJXPSXODQ�GDWD�

LQL� SHQHOLWL� PHQJJXQDNDQ� PHWRGH� GRNXPHQWDVL� EHUXSD� KDVLO� QLODL� UDSRU�

VHNRODK� GDQ� UDSRU� SHVDQWUHQ� GDQ� ZDZDQFDUD� \DQJ� GLODNXNDQ� NHSDGD� ZDOL�

NHODV��������GDQ���6HNRODK�'DVDU�GDQ�NHSDOD�VHNRODK��

��0DVKXGL��*XLGH�%RRN�6PDUW�5HVHDUFK�6ROXWLRQ�5HVHDUFK�)RU�0LGZLIHU\���3RQRURJR��
8108+�3UHVV���������KOP������

��-RQDWKDQ� 6DUZRQR�� 3LQWDU� 0HQXOLV� .DUDQJDQ� ,OPLDK� .XQFL� 6XNVHV� 'DODP� 0HQXOLV�
,OPLDK���<RJ\DNDUWD��$QGL�2IIVHW���������KOP������

��0DVKXGL��*XLGH�%RRN�����KOP�����
��
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*� 8ML�YDOLGLWDV�GDQ�UHDELOLWDV�LQVWUXPHQ�

8ML� 9DOLGLWDV� DGDODK� GHUDMDW� NHWHSDWDQ� DQWDUD� GDWD� \DQJ� WHUGDSDW� GL�

ODSDQJDQ� WHPSDW� SHQHOLWLDQ� GDQ� GDWD� \DQJ� GLODSRUNDQ� ROHK� SHQHOLWL���� 8ML�

5HDELOLWDV� DGDODK� NHWHSDWDQ� DODW� XNXU���� 3DGD� SHQHOLWLDQ� LQL� WLGDN�

PHQJJXQDNDQ�XML�YDOLGLWDV�PDXSXQ�UHDELOLWDV���

+� 7HNQLN�SHQJXPSXODQ�GDWD�

7HNQLN� SHQJXPSXODQ� GDWD� PHUXSDNDQ� ODQJNDK� VWUDWHJLV� GDODP�

SHQHOLWLDQ��NDUHQD�WXMXDQ�SHQHOLWLDQ�DGDODK�PHQGDSDWNDQ�GDWD��3HQJXPSXODQ�

GDWD� GDSDW�PHQJJXQDNDQ� VXPEHU� GDWD� SULPHU� GDQ� VXPEHU� GDWD� VHNXQGHU���

6XPEHU� GDWD� SULPHU� DGDODK� VXPEHU� GDWD� \DQJ� ODQJVXQJ� PHPEHULNDQ� GDWD�

NHSDGD� SHQJXPSXO� GDWD����6XPEHU�GDWD� VHNXQGHU�DGDODK�VXPEHU�GDWD�\DQJ�

WLGDN� ODQJVXQJ� PHPEHULNDQ� GDWD� NHSDGD� SHQJXPSXO� GDWD���� 6XPEHU� GDWD�

VHNXQGHU�SHQHOLWLDQ�LQL�GLGDSDW�PHODOXL��GRNXPHQWDVL�GDQ�ZDZDQFDUD��'DWD�

VHNXQGHU�GDUL�SHQHOLWLDQ�LQL�DGDODK�QDPD�GDQ�XVLD�DZDO�VLVZD�PDVXN�VHNRODK�

GDVDU��

7HNQLN�GRNXPHQWDVL�PHUXSDNDQ�VXDWX�WHNQLN�SHQJXPSXODQ�GDWD�XQWXN�

PHPSHUOHK�GDWD�EHUXSD�FDWDWDQ��WUDQVNLS��EXNX��VXUDW�NDEDU���PDMDODK��SUDVDVWL��

QRWXOHQ�UDSDW��DJHQGD�GDQ�ODLQ�VHEDJDLQ\D�\DQJ�WHUNDLW�GHQJDQ�SHQHOLWLDQ���

3HQHOLWL�PHQJJXQDND�GRNXPHQWDVL�\DQJ�GLSHUROHK�VHEDJDL�EDKDQ�SHQGXNXQJ�

��/DSDX�%��0HWRGH�3HQHOLWLDQ�.HVHKDWDQ���-DNDUWD��3XVWDND�2ERU�,QGRQHVLD��������
KOP������

��,ELG���
��0DVKXGL��*XLGH�%RRN�����KOP�����������
��,ELG��
��,ELG��
��6XKDUVLPL�$ULNXQWR��3URVHGXU�3HQHOLWLDQ�6XDWX�SHQGHNDWDQ�3UDNWLN���-DNDUWD��5LQHND�

&LSWD���������KOP�������
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DQDOLVLV� WHUKDGDS�SUREOHP�\DQJ�PHQMDGL� WHPD�SHQHOLWLDQ� VHKLQJJD� NRQNOXVL�

SHQHOLWDQ� DNDQ� EHUVLIDW� OHELK� NUHGLEHO�� 'DWD� \DQJ� GLJXQDNDQ� DGDODK� GDWD�

NRQWLQXP�� 'DWD� NRQWLQXP� PHUXSDNDQ� GDWD� GDODP� EHQWXN� DQJND�� ELODQJDQ�

\DQJ� GLSHUROHK� EHUGDVUNDQ� KDVLO� SHQJXNXUDQ��'DWD� NRQWLQXP� GDSDW� EHUXSD�

ELODQJDQ� EXODQ� DWDX� SHFKDQ� WHUJDQWXQJ� MHQLV� VNDOD� SHQJXNXUDQ� \DQJ�

GLJXQDNDQ��

7HNQLN� :DZDQFDUD� PHUXSDNDQ� WHNQLN� SHQJXPSXODQ� GDWD� DSDELOD�

SHQHOLWL�LQJLQ�PHODNXNDQ�VWXGL�SHQGDKXOXDQ�XQWXN�PHQHPXNDQ�SHUPDVODKDQ�

\DQJ�KDUXV�GLWHOLWL�� GDQ� MXJD�DSDELOD�SHQHOLWL� LQJLQ�PHQJHWDKXL�KDO�KDO� GDUL�

UHVSRQGHQ� \DQJ� OHELK� PHQGDODP� GDQ� MXPODK� UHVSRQGHQQ\D� VHGLNLW� DWDX�

NHFLO���

:DZDQFDUD�\DQJ�GLJXQDNDQ�DGDODK�ZDZDQFDUD�WLGDN�WHUVWUXNWXU�WDQSD�

DGDQ\D�SHGRPDQ�ZDZDQFDUD��:DZDQFDUD�WLGDN�WHUVWUXNWXU�DGDODK�ZDZDQFDUD�

\DQJ�EHEDV�GLPDQD�SHQHOLWL� WLGDN�PHQJJXQDNDQ�SHGRPDQ�ZDZDQFDUD�\DQJ�

WHODK� WHUVXVXQ� VHFDUD� VLVWHPDWLV� GDQ� OHQJNDS� XQWXN� SHQJXPSXODQ� GDWDQ\D��

3HGRPDQ�ZDZDQFDUD�\DQJ�GLJXQDNDQ�KDQ\D�EHUXSD�JDULV�EHVDU�SHUPDVDODKDQ�

\DQJ�DNDQ�GLWDQ\DNDQ���

��6XJL\RQR��0HWRGH����KOP������
��,ELG���KOP������
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,� 8ML�DVXPVL��XML�QRUPDOLWDV��

8ML� QRUPDOLWDV� GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�

NROPRJRURY� VPLUQRY� DGDODK� XML� EHGD� DQWDUD� GDWD� \DQJ� GLXML� QRUPDOLWDVQ\D�

GHQJDQ�GDWD�QRUPDO�EDNX�GHQJDQ�VXEMHN�OHELK�GDUL������

-� 7HNQLN�DQDOLVLV�GDWD�

$QDOLVLV�GDWD�PHUXSDNDQ�\DQJ�GDODP�SHQHOLWLDQ�LQL�GLODNXNDQ�VHFDUD�

EHUWDKDS�PHOLSXWL�

�� $QDOLVLV�8QLYDULDW�

$QDOLVLV�GLODNXNDQ�XQWXN�PHPSHUROHK�LQIRUPDVL�WHQWDQJ�NDWHJRUL�

\DQJ�EHUSHQJDUXK�GDUL�YDULDEHO�LQGHSHQGHQ�GDQ�GDUL�YDULDEHO�GHSHQGHQ���

$QDOLVLV� 8QLYDULDW� \DQJ� GLODNXNDQ� GDODP� SHQHOLWLDQQ� LQL� WHUNDLW�

NDUDNWHULVWLN�XVLD��QLODL�EHODMDU�VHNRODK�GDQ�QLODL�EHODMDU�SHVDQWUHQ��

�� $QDOLVLV�%LYDULDWH�

$QDOLVLV� %LYDULDW� DGDODK� DQDOLVLV� \DQJ� PHQXQMXNNDQ� KXEXQJDQ�

DQWDUD� VDWX� YDULDEHO� LQGHSHQGHQ� GHQJDQ� YDULDEHO�GHSHQGHQ����8ML� \DQJ�

GLJXQDNDQ� GDODP� DQDOLVLV� GDWD� SUHVWDVL� EHODMDU� GHQJDQ� PHQJJXQDNDQ�

LQGHSHQGHQW�W�WHVW�\DNQL�XML�KLSRWHVLV�NRPSDUDWLI��QXPHULN��EHUGLVWULEXVL�

QRUPDO�� WLGDN� EHUSDVDQJDQ� GDQ� GXD� NHORPSRN���� 'DODP� SHQHOLWLDQ� LQL�

DQDOLVLV�GDWD�GLODNXNDQ�XQWXN�PHQJHWDKXL���

��6RSL\XGLQ�'DKODQ��6WDWLVWLND����KOP�����
��/DSDX�%��0HWRGH�����KOP������
��6RSL\XGLQ�'DKODQ��6WDWLVWLND�8QWXN�.HGRNWHUDQ�GDQ�.HVHKDWDQ���-DNDUWD�(SLGHPLRORJL�

,QGRQHVLD���������KOP�����
��/DSDX��0HWRGH����KOP��������
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���3HUEHGDDQ�SUHVWDVL�EHODMDU�VHNRODK�NHODV���DQWDUD�VLVZD�\DQJ�PDVXN�

VHNRODK�GDVDU�XVLD���WDKXQ�GDQ���WDKXQ��

���3HUEHGDDQ�SUHVWDVL�EHODMDU�SHVDQWUHQ�NHODV���DQWDUD�VLVZD�\DQJ�PDVXN�

VHNRODK�GDVDU�XVLD���WDKXQ�GDQ���WDKXQ��


