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37�� 6DUL� 0XOLD� GDQ� 37�� 6DUDQD� -D\D� 0DNPXU� PHUXSDNDQ� SHUXVDKDDQ� \DQJ� PHPLOLNL� :LOD\DK� ,MLQ� 8VDKD�
3HUWDPEDQJDQ��:,83��2SHUDVL�3URGXNVL��23��6LUWX�GL�DOLUDQ�6XQJDL�*HQGRO�GHQJDQ�OXDV�PDVLQJ�PDVLQJ�\DLWX�
����� KD� \DQJ� EHUDGD� SDGD� 'XVXQ� .DOLWHQJDK� .LGXO�� 'HVD� *ODJDKDUMR� GDQ� 'HVD� .HSXKDUMR�� .HFDPDWDQ�
&DQJNULQJDQ�� .DEXSDWHQ� 6OHPDQ�� 3DGD� �� $SULO� ����� WHODK� WHUMDGL� ORQJVRUDQ� 7HELQJ� 6XQJDL� *HQGRO� VHEHODK�
WLPXU�\DQJ�PHQFDNXS�:,83�23�NHGXD�SHUXVDKDDQ�WHUVHEXW�\DQJ�PHQJDNLEDWNDQ�NRUEDQ�MLZD���RUDQJ�VXSLU�WUXN�
GDQ� ��ZDUJD� VHNLWDU� OXND�OXND�� � 7HELQJ� VXQJDL� \DQJ� ORQJVRU�PHPLOLNL� WLQJJL� ���P�� SDQMDQJ� ORQJVRUDQ� ���P��
GHQJDQ�NHPLULQJDQ�WHELQJ����� 'DWD�GDWD�\DQJ�GLJXQDNDQ�GDODP�VWXGL�NDVXV�LQL�PHUXSDNDQ�GDWD�SULPHU�GDQ�GDWD�
VHNXQGHU��3HQJXPSXODQ�GDWD�GLODNXNDQ�GHQJDQ SHQJDPDWDQ�ODQJVXQJ�GLODSDQJDQ GDQ�PHWRGH�OLWHUDWXU� $QDOLVD
LQL�PHQJJXQDNDQ� �PHWRGH�NHVHWLPEDQJDQ�EDWDV �OLPLW� HTXLOLEULXP�PHWKRGH� \DLWX�ELVKRS GDQ�PHWRGH� HOHPHQ�
KLQJJD�ILQLWH�HOHPHQW�PHWKRGH���$QDOLVD�XQWXN�PHQJHWDKXL�NHVWDELODQ�OHUHQJ�LQL�VHODQMXWQ\D�PHQJJXQDNDQ�VXDWX�
SURJUDP� JHRWHNQLN� \DLWX� 6OLGH� 9HVLRQ��� GDQ�3KDVH�� 9HUVLRQ� �� GDUL� URFVFLHQFH� 7RODN� XNXU� NHVWDELODQ� WHELQJ�
DGDODK�).�� �����%HUGDVDUNDQ�KDVLO�SHQJDPDWDQ�GL� ODSDQJDQ� WHUGDSDW� WLJD� OLWRORJL�\DLWX�SDGD�NHGDODPDQ����P�
EHUXSD�WDQDK�ODQDX�OHPSXQJ�OXQDN��SDGD�NHGDODPDQ����P�EHUXSD�WDQDK�ODQDX�OHPSXQJ�EHUSDVLU��SDGD�NHGDODPDQ�
���P�EHUXSD�SDVLU�GDQ�EDWXSDVLU��PHQJJXQDNDQ�PRGHO�NULWHULD�NHUXQWXKDQ�0RKU�&RXORPE��7LQGDNDQ�VWDELOLWDV�
WHELQJ� GLODNXNDQ� SDGD� OLWRORJL GHQJDQ� NHGDODPDQ� ��� P� GHQJDQ� GXD� DOWHUQDWLI� \DLWX� SHQJXUDQJDQ� VXGXW�
NHPLULQJDQ�GDQ�SHPEXDWDQ�EHUP��KDVLO�\DQJ�GLGDSDWNDQ�EDKZD�PHWRGH�HOHPHQ�KLQJJD�GHQJDQ�SHPEXDWDQ�EHUP�
��P��VXGXW��� ���WLQJJL���P�GDQ���P�PHQJKDVLONDQ�).����� GLSLOLK�XQWXN�PHQDQJDQL�SRWHQVL�ORQJVRUDQ�WHELQJ�

.DWD�NXQFL� 0HWRGH�NHVHWLPEDQJDQ�EDWDV��PHWRGH�HOHPHQ�KLQJJD��IDNWRU�NHDPDQDQ��DOWHUQDWLI�SHQDQJDQDQ WHELQJ
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3HULODNX� WDQDK� GDQ� EDWXDQ� SDGD� XPXPQ\D�
PHPHULNDQ� EDWXDQ� OHELK� UXPLW� GDULSDGD� WDQDK�� GL�
VDPSLQJ� EDKZD� EDWXDQ� XWXK� �LQWDFN� URFN��
PHPSXQ\DL� NHNXDWDQ� \DQJ� OHELK� WLQJJL� GDULSDGD�
WDQDK�� SHUEHGDDQ� XWDPD� NDUDNWHU� EDWXDQ� GHQJDQ�
WDQDK� LDODK� HIHN� GRPLQDQ� DQLVRWURSL� GDQ�
GLVNRQWLQXLWDV� GDODP�PDVVD� EDWXDQ�� � SHQ\HEDEQ\D�
LDODK� NDUHQD� PDVVD� EDWXDQ� GL� DODP� VHVXQJJXKQ\D�
DGDODK� EHQGD� \DQJ� WLGDN�KRPRJHQ�� WLGDN� LVRWURSLN�
GDQ� WLGDN� PHQHUXV� �GLVNRQWLQX��� VHGDQJNDQ� SDGD�
EDQ\DN� NDVXV�� PDVLK� WHWDS UHOHYDQ� XQWXN�
PHQJDQJJDS�PDVVD�WDQDK�VHEDJDL�KRPRJHQ��LVRWURS�
�.RHVQDU\R�� 6��� ������ 7HELQJ� VXQJDL�PHUXSDNDQ�
OHUHQJ� DODPL� \DQJ� WHUEHQWXN� ROHK� SURVHV� DODPLDK�
DWDX�JHRORJL��GLPDQD�OHUHQJ�DGDODK�VXDWX�ELGDQJ�GL�
SHUPXNDDQ�WDQDK�\DQJ�PHQJKXEXQJNDQ�SHUPXNDDQ�
WDQDK� \DQJ� OHELK� WLQJJL� GHQJDQ� SHUPXNDDQ� WDQDK�
\DQJ� OHELK� UHQGDK� DWDX� SHUPXNDDQ� EXPL� \DQJ�
PHPEHQWXN� VXGXW� NHPLULQJDQ� WHUWHQWX� GHQJDQ�
ELGDQJ� KRULVRQWDO� �3DQJHPDQDQ�� GNN�� ������
'DHUDK� SHQHOLWLDQ� EHUDGD� SDGD� :,83� 37�� 6DUL�
0XOLD� GDQ� 37�� 6DUDQD� -D\D� 0DNPXU� GL� 'XVXQ�
.DOLWHQJDK� .LGXO�� 'HVD� *ODJDKDUMR� GDQ� 'HVD�
.HSXKDUMR�� .HFDPDWDQ� &DQJNULQJDQ�� .DEXSDWHQ�
6OHPDQ�GDQ� VHFDUD� DVWURQRPLV� WHUOHWDN�SDGD�SRVLVL�
NRRUGLQDW� ����¶�����´� /6� � ����¶�����´� /6� � GDQ�
DQWDUD� ������¶�����´� %7� � ������¶�����´� %7�
�*DPEDU�� GDQ�*DPEDU����
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7XMXDQ� \DQJ� DNDQ� GLFDSDL GDODP� SHQHOLWLDQ� LQL��
\DLWX��
�� 0HQJHWDKXL� VLIDW� � ILVLN�PDXSXQ�PHNDQLN� WDQDK�

SDGD�GDHUDK�SHQHOLWLDQ�
�� 0HQJHWDKXL� WLQJNDW� NHVWDELODQ� WHELQJ� VXQJDL�

GDUHDK� SHQHOLWLDQ�
�� 0HPEHULNDQ� UDQFDQJDQ� WHELQJ� VXQJDL \DQJ�

DPDQ�
�� 0HPEDQGLQJNDQ� KDVLO� SHUKLWXQJDQ� QLODL� IDNWRU�

NHDPDQDQ�GDUL�GXD�PHWRGH�\DQJ�EHUEHGD��\DLWX�
PHWRGH� NHVHWLPEDQJDQ� EDWDV� GDQ� PHWRGH�
HOHPHQ�KLQJJD�

7,1-$8$1�3867$.$

0HWRGH�3HQHOLWLDQ
$GDSXQ� PHWRGH� SHQHOLWLDQ� WHUEDJL� PHQMDGL� GXD�
\DLWX���FDUD�SHQHOLWLDQ�GDQ�SHQJRODKDQ�GDWD��
D� 6WXGL� /LWHUDWXU� GDQ� 3HQJXPSXODQ� 'DWD�

6HNXQGHU��
'DUL�KDVLO�VWXGL�OLWHUDWXU�GDQ�SHQJXPSXODQ�GDWD�

VHNXQGHU�GLSHUROHK�GDWD�VHEDJDL�EHULNXW��
3HWD� NHVDPSDLDQ� GDHUDK GDQ� SHQJXNXUDQ� WHELQJ�
VXQJDL�JHQGRO�VHEHODK�WLPXU�
E� 3HQHOLWLDQ�GL�ODSDQJDQ

3HQHOLWLDQ� GL� ODSDQJDQ� LQL� EHUWXMXDQ� XQWXN�
PHQGDSDWNDQ� GDWD� SULPHU� \DLWX� JHRPHWUL� OHUHQJ��
DUDK�NHPLULQJDQ�OHUHQJ��VWUXNWXU�JHRORJL��NHNDU�GDQ�
VHVDU��ELOD�DGD�
$QDOLVLV�JHRWHNQLN
3HQJXMLDQ� \DQJ� GLODNXNDQ� GL� ODERUDWRULXP�
EHUWXMXDQ� XQWXN� PHQGDSDWNDQ� VLIDW� ILVLN� GDQ� VLIDW�
PHNDQLN� WDQDK� \DQJ� GLSHUOXNDQ� GDODP� SHQHQWXDQ�
GD\D� GXNXQJ� WDQDK� GDQ� NHVWDELODQ� WHELQJ� VXQJDL���
3HQJXMLDQ� LQL� GLODNXNDQ� SDGD� ODERUDWRULXP�
PHNDQLND�WDQDK�\DQJ�PHOLSXWL��
D� 6LIDW�)LVLN�7DQDK
6HFDUD� � XPXP� � WDQDK� � WHUGLUL� � GDUL� � WLJD� � EDJLDQ���
\DLWX��EXWLUDQ��WDQDK��\DQJ�PHUXSDNDQ�EDKDQ�XWDPD��
DLU��GDQ�XGDUD��
� %HUDW�LVL�WDQDK
%HUDW� LVL� WDQDK�XQLW�ZHLJKW� RU� GHQVLW\� �Ȗ�� DGDODK�

SHUEDQGLQJDQ� DQWDUD� EHUDW� WDQDK� � VHOXUXKQ\D��
GHQJDQ��LVL��WDQDK��VHOXUXKQ\D �
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Ȗ� �%HUDW�LVL�WDQDK��JU�FP��
:� �%HUDW�WDQDK�EDVDK��JU�
9�� �9ROXPH�ZDGDK��FP��
E� 6LIDW�0HNDQLND�7DQDK
� 6XGXW�JHVHN�GDODP��݊�
6XGXW� JHVHN GDODP� DGDODK� VXGXW� \DQJ� GLEHQWXN�

GDUL� KXEXQJDQ� WHJDQJDQ� QRUPDO� GHQJDQ� WHJDQJDQ�
JHVHU�GDODP�PDWHULDO�WDQDK��
� .RKHVL��F�
.RKHVL� DGDODK� NXDW� WDULN� PHQDULN� DQWDUD� EXWLUDQ�

WDQDK� \DQJ� GLQ\DWDNDQ� GDODP� VDWXDQ� EHUDW�
SHUVDWXDQ�OXDV��
� 0RGXOXV�HODVWLVLWDV��0RGXOXV�<RXQJ�� (�
NHPDPSXDQ� EDWXDQ� XQWXN� PHPSHUWDKDQNDQ�

NRQGLVL� HODVWLVLWDVQ\D�� 3DGD� XML� NXDW� WHNDQ�

XQLDNVLDO�� VDPSHO� EDWXDQ� GDQ� WDQDK� DNDQ�
PHQJDODPL� EHEHUDSD� WDKDS� GHIRUPDVL� \DNQL�
GHIRUPDVL� HODVWLV� GDQ� GHIRUPDVL� SODVWLV�� 1LODL�
PRGXOXV�<RXQJ�GLWXUXQNDQ�GDUL� NHPLULQJDQ�NXUYD�
WHJDQJDQ�UHJDQJDQ�SDGD�EDJLDQ�\DQJ� OLQHDU�NDUHQD�
SDGD� VDDW� LQLODK� VDPSHO� PHQJDODPL� GHIRUPDVL�
HODVWLV�� 3HUVDPDDQ� XQWXN� PHQFDUL� QLODL� PRGXOXV�
\RXQJ�\DLWX�
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.HWHUDQJDQ� �� (�  �0RGXOXV� <RXQJ� �03D��� ¨ı� �  �
%HGD�WHJDQJDQ��03D���¨İD� �0RGXOXV�<RXQJ����

� 1LVEDK�3RLVVLRQ��3RLVVLRQ¶V�5DWLR�� �ݝ
1LODL� PXWODN� GDUL� SHUEDQGLQJDQ� DQWDUD� UHJDQJDQ�

ODWHUDO� WHUKDGDS� UHJDQJDQ� DNVLDO�� 3HUVDPDDQ� \DQJ�
GLJXQDNDQ� XQWXN� PHQHQWXNDQ� EHVDUQ\D� QLVEDK�
3RLVVLRQ�DGDODK�
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.HWHUDQJDQ�� ݝ  � QLVEDK� 3RLVVLRQ�� �Oܭ  � UHJDQJDQ�
ODWHUDO��PP�ܭ��D� �UHJDQJDQ�DNVLDO��PP��

0HNDQLVPH 'DVDU 7HUMDGLQ\D�/RQJVRUDQ
7DQDK�GDQ�EDWXDQ�XPXPQ\D�EHUDGD�GDODP�NHDGDDQ�
VHWLPEDQJ�� DUWLQ\D� NHDGDDQ� GLVWULEXVL� WHJDQJDQ�
SDGD� WDQDK� DWDX� EDWXDQ� WHUVHEXW� GDODP� NHDGDDQ��
WLGDN� WHUJDQJJX�� $SDELOD� SDGD� WDQDK� � DWDX� EDWXDQ�
WHUVHEXW� DGD� NHJLDWDQ� SHQJJDOLDQ�� SHQLPEXQDQ��
SHQXUXQDQ��SHQJDQJNXWDQ�� HURVL� DWDX� DNWLILWDV� ODLQ��
VHKLQJJD� PHQ\HEDENDQ� NHVHLPEDQJDQ� WHUJDQJJX��
PDND� WDQDK� DWDX� EDWXDQ� LWX� DNDQ� EHUXVDKD� XQWXN�
PHQFDSDL� NHVHLPEDQJDQ� EDUX� � VHFDUD� DODPLDK�
GHQJDQ� FDUD� � SHQJXUDQJDQ� EHEDQ�� WHUXWDPD� GDODP�
EHQWXN� ORQJVRUDQ�� 'DODP� PHQJDQDOLVLV� � VWDELOLWDV��
OHUHQJ�� VLVWHP� WHJDQJDQ� \DQJ� EHNHUMD� SDGD� WDQDK�
DWDX� EDWXDQ� VHUWD� VLIDW� ILVLN� GDQ�PHNDQLNQ\D� SHUOX�
GLNHWDKXL� WHUOHELK� GDKXOX�� 3HQJXMLDQ� VLIDW� ILVLN�
PHOLSXWL� NDGDU� DLU�� ERERW� � LVL� GDQ� EHUDW� MHQLV��
VHGDQJNDQ� SHQJXMLDQ� VLIDW�PHNDQLN� DQWDUD� ODLQ� XML�
JHVHU� ODQJVXQJ� GDQ� XML� NXDW� WHNDQ� XQLDNVLDO�� 6LIDW�
ILVLN� GDQ� PHNDQLN� � WDQDK� DWDX� EDWXDQ� � VHFDUD�
ODQJVXQJ��GDSDW�PHPSHQJDUXKL�VWDELOLWDV�GDUL�VXDWX�
OHUHQJ�� � /RQJVRUDQ� \DQJ� WHUMDGL� SDGD� WDQDK� GDQ�
SDVLU� � SDGD� XPXPQ\D� � DGDODK� ORQJVRUDQ� EXVXU��
VHGDQJNDQ� XQWXN� EDWXDQ� \DQJ� VLIDWQ\D� OHELK� NHUDV�
GHQJDQ�NXDW�WHNDQ�!���0SD��GDQ�WLGDN�PHPSXQ\DL�
EDQ\DN�ELGDQJ� UHNDK� � WHUMDGL� ORQJVRUDQ� ODLQ� � \DLWX�
ORQJVRUDQ� EDML�� ORQJVRUDQ� ELGDQJ� GDQ� ORQJVRUDQ�
JXOLQJ�� 3DGD� *DPEDU� � PHPSHUOLKDWNDQ� � VXDWX�
NULWHULD� NHUXQWXKDQ� EHUGDVDUNDQ� NULWHULD� � 0RKU�
&RXORPE��.HNXDWDQ�JHVHN�PDWHULDO�PHQXUXW�PRUK�
FRXORPE� � WHUGLUL� GDUL� GXD� NRPSRQHQ� \DLWX� NRKHVL�
GDQ�VXGXW�JHVHN�GDODP�
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*DPEDU����6XGXW�*HVHN�'DODP�GDQ�.RKHVL�:\OOLH��
'XFDQ�&��	�0DK��&KULVWRSKHU�:�������

0(72'(�$1$/,6,6
$QDOLVLV� NHVWDELODQ� WHELQJ VXQJDL GDSDW� GLODNXNDQ�
VHWHODK�GDWD�PDVXNDQ�VHSHUWL�JHRPHWUL���WHELQJ GDQ���
NRQGLVL� � � ODSLVDQ�WDQDK�SDGD�OHUHQJ�WHODK�GLSHUROHK�
PHODOXL� SHQJXNXUDQ� GDQ� SHQJXMLDQ� ODSDQJDQ�
PDXSXQ� � ODERUDWRULXP�� 0HWRGH� � \DQJ� SDOLQJ���
XPXP���GDUL���DQDOLVLV���VWDELOLWDV�OHUHQJ�GLGDVDUNDQ�
DWDV� EDWDV� NHVHLPEDQJDQ�� 3DGD� DQDOLVLV� MHQLV� LQL�
IDNWRU� DPDQ� PHQJHQDL� VWDELOLWDV� GDUL� OHUHQJ�
GLHVWLPDVLNDQ� GHQJDQ� PHQJXML� NRQGLVL��
NHVHLPEDQJDQ� � SDGD� � VDDW� WHUKLWXQJ� NHUXQWXKDQ�
WHSDW� PXODL� WHUMDGL� VHSDQMDQJ� VXDWX� ELGDQJ� UXQWXK�
\DQJ� VHPXOD� GLWHWDSNDQ� GDQ� NHPXGLDQ�
PHPSHUEDQGLQJNDQ� � DQWDUD� � NHNXDWDQ� \DQJ�
GLSHUOXNDQ� XQWXN� PHPSHUWDKDQNDQ� NHVHLPEDQJDQ�
WHUKDGDS�NHNXDWDQ�GDUL�WDQDK��'XQ�GNN��������
0HWRGH� NHGXD� WHQWDQJ� DQDOLVLV� WHELQJ GLGDVDUNDQ�
DWDV� SHQJJXQDDQ� WHRUL� HODVWLVLWDV� DWDX� SODVWLVLWDV
XQWXN� PHQHQWXNDQ� WHJDQJDQ�WHJDQJDQ� JHVHU� SDGD�
WHPSDW�WHPSDW� NULWLV� GL� GDODP� VXDWX� OHUHQJ� XQWXN�
SHUEDQGLQJDQ� GHQJDQ� NXDW� JHVHU�� � 7HNQLN�WHNQLN��
NRPSXWHU� � HOHPHQ KLQJJD� � \DQJ� � GLNHPEDQJNDQ��
DNKLU�DNKLU�LQL�DGDODK�VDWX�FRQWRK�GDUL�DQDOLVLV�MHQLV�
LQL� � \DLWX� � PHWRGH� � HOHPHQ� � KLQJJD� � �'XQ� GNN���
������ \DQJ� GLDSOLNDVLNDQ� GDODP� SHUDQJNDW� OXQDN�
VHSHUWL� 3KDVH� \DQJ� GLNHPEDQJNDQ� ROHK�
5RFVFLHQFH�

� 0HWRGH .HVHWLPEDQJDQ� %DWDV �OLPLW�
HTXLOLEULXP�PHWKRGH� %LVKRS�
0HWRGH� %LVKRS� DGDODK� 0HWRGH� \DQJ��

GLSHUNHQDONDQ� ROHK� $�:�� %LVKRS� PHQJJXQDNDQ�
FDUD� SRWRQJDQ� GLPDQD�� 0HWRGH� %LVKRS� GLSDNDL�
XQWXN� PHQJDQDOLVLV� SHUPXNDDQ� JHOLQFLU� �VOLS�
VXUIDFH�� \DQJ� EHUEHQWXN� OLQJNDUDQ��'DODP�PHWRGH�
LQL� GLDVXPVLNDQ� EDKZD� JD\D�JD\D� QRUPDO� WRWDO�
EHUDGD�EHNHUMD� GLSXVDW� DODV� � SRWRQJDQ� GDQ� ELVD
GLWHQWXNDQ� GHQJDQ� PHQJXUDLNDQ� JD\D�JD\D� SDGD�
SRWRQJDQ� VHFDUD� YHUWLNDO� DWDX� QRUPDO�� 3HUV\DUDWDQ�
NHVHLPEDQJDQ� GLSDNDL� SDGD� SRWRQJDQ�SRWRQJDQ�
\DQJ� PHPEHQWXN� OHUHQJ� WHUVHEXW�� 0HWRGH� %LVKRS�
PHQJDQJJDS� EDKZD� JD\D�JD\D� \DQJ� EHNHUMD� SDGD�
LULVDQ� PHPSXQ\DL� UHVXOWDQ QRO� SDGD� DUDK� YHUWLNDO�
�%LVKRS�������

*DPEDU����*D\D�<DQJ�%HNHUMD�3DGD�%LVKRS
5XPXV�%LVKRS��
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'LPDQD��
)���� �IDNWRU�DPDQ�
F¶��� �NRKHVL�WDQDK�HIHNWLI��N1�Pð��
ᢥ¶��� �VXGXW�JHVHN�GDODP�HIHNWLI��R��
EL�  �OHEDU�LULVDQ�NH�L��P��
:L  �EHUDW�LULVDQ�WDQDK�NH�L��N1��
�L  �WHNDQDQ�DLU�SRUL�LULVDQ�NH�L��N1�Pð��
ԦL�  �VXGXW�\DQJ�GLGHILQLVLNDQ��ι�

*DPEDU����*D\D�SDGD�VDODK�VDWX�LULVDQ�NH�Q

� 0HWRGH� (OHPHQ� +LQJJD� �)LQLWH� (OHPHQW�
0HWKRGH�
6DLIXGGLQ�$ULHI���������0HWRGH�1XPHULN�GHQJDQ�

PHWRGH� HOHPHQ� KLQJJD�PHUXSDNDQ� VDODK� VDWX� FDUD�
PHQ\HOHVDLNDQ� SHUVRDODQ� JHRPHNDQLND� GLPDQD�
EDWXDQ� DWDX� WDQDK� GLDQJJDS� VHEDJDL� VXDWX� PDVVD�
\DQJ� NRQWLQX� DWDX� PHQHUXV� �0HWRGH� .RQWLQXP���
0HWRGH� HOHPHQW� KLQJJD� �ILQLWH� HOHPHQW� PHWKRG��
DGDODK� PHWRGH� \DQJ� GLGDVDUNDQ� SDGD� KXEXQJDQ�
WHJDQJDQ� UHJDQJDQ�� GLPDQD� SRWHQVL� ELGDQJ�
NHORQJVRUDQ� GHQJDQ�PHQFDUL� WLWLN�ELGDQJ� OHPDK� GL�
GDODP� WDQDK� GHQJDQ� MDODQ� PHQJXUDQJL� NXDW� JHVHU�
WDQDK��6KHDU�6WUHQJWK�5HGXFWLRQ��VHFDUD�EHUWDKDS�
3ULQVLS� GDUL� PHWRGH� LQL� \DLWX� NHNXDWDQ� JHVHU�
PDWHULDO�QLODLQ\D�GLNXUDQJL�VHFDUD�EHUWDKDS�VDPSDL�
WHUEHQWXN� VXDWX� PHNDQLVPH� NHUXQWXKDQ� SDGD�
OHUHQJ�� 3HQJXUDQJDQ� SDUDPHWHU� NRKHVL� �&�� GDQ�
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VXGXW� JHVHN� �ᢥ�� GDSDW� GLQ\DWDNDQ� GHQJDQ�
SHUVDPDDQ�VHEDJDL�EHULNXW��

ܥ ൌ


ௌோி
�������������������������������������������������������������������

ᢥ ൌ ଵି݊ܽݐ
୲ୟ୬

ௌோி
����������������������������������������������������

GLPDQD�� 65)�  � IDNWRU� UHGXNVL� NHNXDWDQ� JHVHU��
)DNWRU�NHDPDQDQ��).��EHVDUQ\D�VDPD�GHQJDQ�QLODL�
65)�SDGD�VDDW�WHSDW�WHUMDGL�NHUXQWXKDQ��GLPDQD��
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Ĳ
).  ������������������������������������������������������������������

W PHUXSDNDQ� NXDW� JHVHU� PDWHULDO� \DQJ� GLKLWXQJ�
EHUGDVDUNDQ�NULWHULD�0RKU�� &RXORPE��\DLWX��

IVW WDQQF � 
��������������������������������������������������

'DQ� IW DGDODK� WHJDQJDQ� JHVHU� SDGD� ELGDQJ�

JHOLQFLU��<DQJ�GDSDW�GLKLWXQJ�VHEDJDL�EHULNXW��

IQII F IVW WDQ� �������������������������������������������

0DND�SHUVDPDDQ�).�GDQ�65)�VHEDJDL�EHULNXW��
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65)
[

�
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6HKLQJJD� ).� �65)

'DODP�PHWRGH�HOHPHQ�KLQJJD�GRPDLQ�GDUL�GDHUDK�
\DQJ�GLDQDOLVLV�GLEDJL�NHGDODP�VHMXPODK�]RQH�]RQH�
\DQJ� OHELK� NHFLO�� =RQH�]RQH� NHFLO� WHUVHEXW�
GLQDPDNDQ� HOHPHQ�� (OHPHQ�HOHPHQ� WHUVHEXW�
GLDQJJDS� VDOLQJ� EHUNDLWDQ� VDWX� VDPD� ODLQ� SDGD�
VHMXPODK�WLWLN�WLWLN�VLPSXO��3HUSLQGDKDQ�SDGD�VHWLDS�
WLWLN�WLWLN� VLPSXO� GLKLWXQJ� WHUOHELK� GDKXOX��
NHPXGLDQ�GHQJDQ�VHMXPODK�IXQJVL�LQWHUSRODVL�\DQJ�
GLDVXPVLNDQ�� SHUSLQGDKDQ� SDGD� VHPEDUDQJ� WLWLN�
GDSDW� GLKLWXQJ�EHUGDVDUNDQ�QLODL� SHUSLQGDKDQ�SDGD�
WLWLN�WLWLN�VLPSXO��6HODQMXWQ\D�UHJDQJDQ�\DQJ�WHUMDGL�
SDGD� VHWLDS� HOHPHQ� GLKLWXQJ�EHUGDVDUNDQ� EHVDUQ\D�
SHUSLQGDKDQ� SDGD� PDVLQJ�PDVLQJ� WLWLN� VLPSXO��
%HUGDVDUNDQ�QLODL�UHJDQJDQ�WHUVHEXW�GDSDW�GLKLWXQJ�
WHJDQJDQ�\DQJ�EHNHUMD�SDGD�VHWLDS�HOHPHQ�
)DNWRU� DPDQ� PLQLPXP� \DQJ� GLLMLQNDQ� WHUJDQWXQJ��
SDGD��EDKD\D��\DQJ�GLWLPEXONDQ���ROHK���NHUXQWXKDQ���
PDXSXQ� ROHK� PHWRGH� DQDOLVLV�� WLQJNDW� GDSDW�
GLSHUFD\DQ\D� SDUDPHWHU�SDUDPHWHU� NHNXDWDQ�
WHUXNXU�� GDQ� HVWLPDVL� WHNDQDQ� SRUL� \DQJ� GLDPELO��
%DQ\DN� UHIHUHQVL� \DQJ� PHPEHULNDQ� EDWDVDQ�
SHQHQWXDQ�QLODL�IDNWRU�DPDQ�WHUVHEXW��0HQXUXW�'XQ�
GNN�� �������� IDNWRU� DPDQ� PLQLPXP� VHSHUWL� XQWXN�
EHQGXQJDQ� WDQDK�� GLVDUDQNDQ� VHEHVDU� ���� �SDGD�
DNKLU� SHPEDQJXQDQ��� 6HGDQJNDQ� PHQXUXW� &KHQJ�
GDQ�/DX� ������ QLODL� ).�GLGDVDUNDQ� SDGD� WLQJNDW�

UHVLNR� HNRQRPL� GDQ� EDKD\D� WHUKDGDS� PDQXVLD�
VHEHVDU�PLQLPXP������UDWD� UDWD��
0HWRGH� SHQDQJDQDQ� SRWHQVL� NHORQJVRUDQ� WHELQJ�
VXQDL� XQWXN� SHQFHJDKDQ� DWDX� XDSD\D� VWDELOLWDV�
WHELQJ�PHQXUXW�=DNDULD������� DGDODK PHQJXUDQJL�
EHEDQ� GL� SXQFDN� WHELQJ� GHQJDQ� FDUD� PHODNXNDQ�
SHPDQJNDVDQ� WHELQJ� EDLN� PHQJXUDQJL� VXGXW�
NHPLULQJDQ�PDXSXQ�SHPEXDWDQ�EHUP�

+$6,/ 3(1(/,7,$1

+DVLO�3HQJXMLDQ�/DERUDWRULXP
'DWD� WDQDK� \DQJ� GLGDSDWNDQ� GDUL� KDVLO� SHQJXMLDQ�
GLODERUDWRULXP� GLEXWXKNDQ� NRUHODVL�NRUHODVL� GDWD�
XQWXN� PHOHQJNDSL� SDUDPHWHU�SDUDPHWHU� ODLQQ\D�
XQWXN� PHPEDQWX� GDODP� DQDOLVD� VWDELOLWDV� WHELQJ�
VXQJDL VHSHUWL�ERERW�LVL�ߛሻ��NRKHVL��F���VXGXW�JHVHN�
GDODP� �݊��� 0RGXOXV� (ODVWLVLWDV� �(��SRLVVRQ� UDWLR�
��ݒ�

7DEHO����.RUHODVL�'DWD�+DVLO�8ML�/DERUDWRULXP GDQ�
/LWHUDWXU

1R 0DWHULDO
%RERW�
LVLࢽ��

�01�P��

0RGXOXV�
(ODVWLVLWDV��
(��0SD�

3RLVVRQ�
5DVLR��
Y

6XGXW�
JHVHN�݊�

���

.RKHVL��
&�

�0SD�

�

7DQDK�
ODQDX��
OHPSXQJ�
OXQDN

����� �� ��� � �����

�

7DQDK�
ODQDX�
OHPSXQJ�
EHUSDVLU

����� ��� ��� �� �����

�
3DVLU�GDQ�
EDWXSDVLU ���� ��� ��� �� �

7DEHO� ��� 1LODL� 3RLVVRQ� 5DWLR� 6HVXDL� GHQJDQ� 7LSH�
7DQDK

-HQLV�7DQDK 1LVEDK�3RLVVRQ
/HPSXQJ�-HQXK �������
/HPSXQJ�7LGDN�-HQXK �������
/HPSXQJ�EHUSDVLU �������
/DQDX ��������
3DVLU��%DWXDQ �������

�%RZOHV��-RVHSK�(��������

7DEHO� ��� 1LODL�0RGROXV� (ODVWLVLWDV� 6HVXDL� 'HQJDQ�
7LSH�7DQDK

7DQDK

0RGXOXV�(ODVWLVLWDV
.VI� �NLOR�
SRXQG�
SHUVTXDUH�

03D

/HPSXQJ 6DQJDW�OXQDN ������ ����
/XQDN ������� ����
6HGDQJ �������� �����
NHUDV ��������� ������
%HUSDVLU �������� ������

3DVLU %HUODQDX ������� ����
/HSDV ������� �����
3DGDW ��������� �����

3DVLU� GDQ�
%DWXDQ

/HSDV ��������� ������

3DGDW ��������� ������
/DQDX ������ �����

�%RZOHV��-RVHSK�(��������

7DEHO����3URSHUWLHV�7DQDK
1R -HQLV�7DQDK .RKHVL��

&��N1�P��
6XGXW�
*HVHN�
݊����

%RERW�LVL
ߛ �N1�P��

�
/HPSXQJ�
/XQDN

�� � ��
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�

�
/HPSXQJ�
6HGDQJ

�� � ��

�
/HPSXQJ�
.DNX

��� � ��

� 3DVLU�/HSDV � �� ��
� 3DVLU�6HGDQJ � �� ��
� 3DVLU�3DGDW � �� ��

�

/HPSXQJ�
/XQDN� 3DVLU�
/HSDV �� �� ��

�
/HPSXQJ�
/XQDN� 3DVLU�
6HGDQJ

�� �� ��

�
/HPSXQJ�
/XQDN� 3DVLU�
3DGDW

�� �� ��

��

/HPSXQJ�
6HGDQJ�3DVLU�
/HSDV

�� �� ��

��

/HPSXQJ�
6HGDQJ�3DVLU�
6HGDQJ �� �� ��

��
/HPSXQJ�
6HGDQJ�3DVLU�
3DGDW

�� �� ��

��
/HPSXQJ�
.DNX� 3DVLU�
/HSDV

��� �� ��

��
/HPSXQJ�
.DNX� 3DVLU�
6HGDQJ

��� �� ��

��
/HPSXQJ�
.DNX� 3DVLU�
3DGDW

��� �� ��

'DV�0�%UDMD��������

%HUGDVDUNDQ�2EVHUYDVL�/DSDQJDQ
0HODNXNDQ SHPEXDWDQ� SHWD� WRSJUDIL� SHQHOLWLDQ�
�*DPEDU� ��� SHQJXNXUDQ� SDQMDQJ� ORQJVRUDQ� ���
PHWHU� VHUWD� SHQJXNXUDQ� 7HELQJ� 6XQJDL� *HQGRO�
VHEHODK�WLPXU�EHVHUWD�OLWRORJLQ\D��*DPEDU���

*DPEDU��� 3HWD�7RSRJUDIL�3HQHOLWLDQ

*DPEDU����*HRPHWUL�7HELQJ

7DEHO� �� +DVLO� $QDOLVLV� %HQWXN� $ZDO� 3RWHQVL�
/RQJVRUDQ�7HELQJ�6XQJDL
7LQJJL�
7HELQJ�
�P�

6XGXW��
���

).� �65) .HWHUDQJDQ
6OLGH 3KDVH�
�).� �65)�

��� P� ��
GHQJDQ�
SHUEDLNDQ�
OLWRORJL�
SDGD�
NHGDODPDQ�
���P

�� ����� ����
7LGDN�
6WDELO

%HQWXN� DZDO� ORQJVRUDQ� WHELQJ� 6XQJDL� *HQGRO�
VHEHODK�WLPXU�:,83�37��6DUL�0XOLD�GDQ�37��6DUDQD�
-D\D�0DNPXU� WHUMDGL� SDGD� OLWRORJL� ODQDX� OHPSXQJ�
OXQDN�GHQJDQ�NHGDODPDQ����P��PDND�GLGDSDW�IDNWRU�
NHDPDQDQ� ����� XQWXN� VOLGH �*DPEDU� ��� GDQ� �����
XQWXN� SKDVH� �*DPEDU� ��� GLPDQD� SDGD� PHWRGH�
HOHPHQ� KLQJJD� WHELQJ� PHQJDODPL� SHUJHUDNNDQ�
GLWXQMXNNDQ� GHQJDQ� ZDUQD� KLMDX� VHEHVDU� ���� P�
KLQJJD�ZDUQD�NXQLQJ�GHQJDQ�SHUJHUDNNDQ�����P�

*DPEDU���%HQWXN�$ZDO�ORQJVRUDQ ��� �VOLGH�



�

*DPEDU���%HQWXN�$ZDO�ORQJVRUDQ ��� �SKDVH��

3HQDQJDQDQ�SRWHQVL�ORQJVRU��GLODNXNDQ�GHQJDQ�GXD�
DOWHUQDWLI� \DLWX� SHQJXUDQJDQ� VXGXW� NHPLULQJDQ�
WHELQJ�GDQ�SHPEXDWDQ�EHUP SDGD�WHELQJ�VXQJDL�
� 3HQDQJDQDQ� ORQJVRUDQ� GHQJDQ� SHQJXUDQJDQ�

VXGXW� NHPLULQJDQ� WHELQJ� SDGD� OLWRORJL ODQDX�
OHPSXQJ� OXQDN� GHQJDQ� NHGDODPDQ� ��� P
�7DEHO���

7DEHO� ��� )DNWRU� .HDPDQDQ� 'HQJDQ� 3HQJXUDQJDQ�
6XGXW�.HPLULQJDQ�7HELQJ

7LQJJL�
7HELQJ��P�

6XGXW��
���

).� �65) .HWHUDQJDQ
6OLGH 3KDVH�
�).� �65)�

���P���
GHQJDQ�
SHUEDLNDQ�
OLWRORJL�
SDGD�

NHGDODPDQ�
���P

�� ����� ���� 7LGDN�6WDELO

�� ����� ���� 7LGDN�6WDELO

�� ����� � 7LGDN�6WDELO

�� ����� ���� 7LGDN�6WDELO

�� ����� ����
7LGDN�6WDELO

*DPEDU�����3HUEDLNDQ�7HELQJ�'HQJDQ�6XGXW����

�6OLGH�

*DPEDU� ���� 3HUEDLNDQ� 7HELQJ�'HQJDQ� 6XGXW� ���

�3KDVH��

*DPEDU� ���� 3HUEDLNDQ� 7HELQJ�'HQJDQ� 6XGXW� ���

�6OLGH�

*DPEDU� ���� 3HUEDLNDQ� 7HELQJ� 'HQJDQ� 6XGXW� ���

�3KDVH��

*DPEDU� ���� 3HUEDLNDQ� 7HELQJ� 'HQJDQ� 6XGXW� ���

�6OLGH�

*DPEDU� ���� 3HUEDLNDQ� 7HELQJ� 'HQJDQ� 6XGXW� ���

�3KDVH��
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�

*DPEDU�����3HUEDLNDQ�7HELQJ�'HQJDQ�6XGXW����

�6OLGH�

*DPEDU� ���� 3HUEDLNDQ� 7HELQJ� 'HQJDQ� 6XGXW� ���

�3KDVH��

� 3HQDQJDQDQ�ORQJVRUDQ�GHQJDQ�SHPEXDWDQ EHUP�
SDGD� OLWRORJL� ODQDX� OHPSXQJ� OXQDN� GHQJDQ�
NHGDODPDQ����P �7DEHO���

7DEHO� �� )DNWRU� .HDPDQDQ� 'HQJDQ� 3HPEXDWDQ�
%HUP 3DGD 7HELQJ

7LQJJL�
7HELQJ�
�P�

/HEDU�
EHUP
�P���
VXGXW�

����WLQJJL�
�P�

).� �65)
6OLGH
�).�

.HWHUDQJDQ 3KDVH�
�65)�

.HWHUDQJDQ

���P���
GHQJDQ�
SHUEDLNDQ�
OLWRORJL�
SDGD�

NHGDODPDQ�
���P

/HEDU�
EHUP���
P��VXGXW�
�����

WLQJJL���
P�GDQ���

P

����� 7LGDN�6WDELO ���� 6WDELO

/HEDU�
EHUP ��
P��VXGXW�
�����

WLQJJL���
P�GDQ���

P

����� 7LGDN�6WDELO ���� 6WDELO

*DPEDU�����3HPEXDWDQ�%HUP ��P �6OLGH�

*DPEDU�����3HPEXDWDQ�%HUP ��P��3KDVH��

*DPEDU�����3HPEXDWDQ�%HUP ��P��6OLGH�

*DPEDU�����3HPEXDWDQ�%HUP ��P��3KDVH��

3(0%$+$6$1

3HPEDKDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL��\DLWX
D� $QDOLVLV� %HQWXN� $ZDO� /RQJVRUDQ� 7HELQJ�

6XQJDL
%HQWXN� DZDO� SRWHQVL ORQJVRUDQ� SDGD� OLWRORJL�

ODQDX� OHPSXQJ� OXQDN� SDGD� NHGDODPDQ� ��� PHWHU��
GHQJDQ� IDNWRU� NHDPDQDQ� ����� �*DPEDU� ��
PHQJJXQDNDQ� VOLGH�� VHGDQJNDQ� PHQJJXQDNDQ�
SKDVH� GLGDSDWNDQ� IDNWRU� NHDPDQDQ� �����
�*DPEDU� ���� GLPDQD� GDUL� PHWRGH� NHVHWLPEDQJDQ�
EDWDV� PHQJJXQDNDQ� ELVKRS� GDQ� PHWRGH� HOHPHQ�
KLQJJD�). ���������PDND�WHELQJ�VXQJDL�WLGDN�VWDELO
E� $QDOLVLV�$OWHUQDWLI�3HQDQJDQDQ 7HELQJ�6XQJDL
� 3HQJXUDQJDQ�6XGXW�.HPLULQJDQ�7HELQJ�6XQJDL�

'DUL� SHQJXUDQJDQ� VXGXW� WHELQJ� VXQJDL�
�7DEHO� ���� EDLN� PHWRGH� NHVHWLPEDQJDQ� EDWDV�
PHQJJXQDNDQ� ELVKRS� GDQ� PHWRGH� HOHPHQ� KLQJJD�
).��������PDND�WHELQJ�VXQJDL�WLGDN�VWDELO�
� 3HPEXDWDQ�%HUP SDGD�WHELQJ�VXQJDL�

'DUL� SHPEXDWDQ� EHUP SDGD� WHELQJ� VXQJDL�
�7DEHO� ���� SDGD� PHWRGH� NHVHWLPEDQJDQ� EDWDV�
PHQJJXQDNDQ� ELVKRS� GHQJDQ� OHEDU� EHUP ��P� GDQ����



�

��P�GLGDSDWNDQ�).��������VHGDQJNDQ�PHQJJXQDNDQ�
PHWRGH� HOHPHQ� KLQJJD� GHQJDQ� OHEDU� EHUP �� P�
GLGDSDWNDQ� ).� !� ���� \DLWX� ).�  � ����� GDQ� �� P�
GLGDSDWNDQ�).�!�����\DLWX�).� ������

.(6,038/$1

�� 0DWHULDO� \DQJ� DGD� GLORNDVL� SHQHOLWLDQ� GDSDW�
WHUPDVXN� GDODP� PDWHULDO� OXQDN� SDGD� OLWRORJL�
ODQDX�OHPSXQJ�OXQDN�SDGD�NHGDODPDQ����P�GDQ�
MHQLV�ORQJVRUDQQ\D�\DLWX�ORQJVRUDQ�EXVXU�

�� $OWHUQDWLI� SHUEDLNDQ� WHELQJ� VXQJDL� XQWXN�
PHQJDWDVL�SRWHQVL�ORQJVRUDQ�SDGD�OLWRORJL ODQDX�
OHPSXQJ� OXQDN� SDGD� NHGDODPDQ� ��� P�
PHQJJXQDNDQ� PHWRGH� HOHPHQ� KLQJJD� GHQJDQ�
EHUP ��P�� VXGXW������GDQ� WLQJJL���P�GDQ���P��
GLPDQD� ). ������ GLNDUHQDNDQ� PHWRGH� HOHPHQ�
KLQJJD� EHUGDVDUNDQ� SDGD� KXEXQJDQ� WHJDQJDQ�
UHJDQJDQ�� UHGLVWULEXVL� VWUHVV� SDVWL� OHELK� EDLN
GDODP�SHUKLWXQJDQ�

'$)7$5�3867$.$

$EUDPVRQ��/�:���/HH��7�6���6KDUPD��6��DQG�%R\H��
*�0��� ������ 6ORSH� VWDELOLW\� DQG� 6WDELOL]DWLRQ�
0HWKRGV��QG�HG��-RKQ�:LOH\�
%LHQLDZVNL�� =�7��� (QJLQHHULQJ� 5RFN� 0DVV�
&ODVVLILFDWLRQ��-RKQ�:LOOH\�	 6RQV�������
%RZOHV�� -�(��� ������ )RXQGDWLRQ� $QDO\VLV� DQG�
'HVLJQ��0F*UDZ�+LOO�6LQJDSRUH
&KHQJ��<�0�� DQG�/DX��&�.�������� 6ORSH�6WDELOLW\�
$QDO\VLV�DQG�6WDELOL]DWLRQ��5RXW/HGJH��/RQGRQ�DQG�
1HZ�<RUN�
'DV�0�� %UDMDV�� � ������0HNDQLND� 7DQDK� �3ULQVLS�
SULQVLS� 5HND\DVD� *HRWHNQLV�� -LOLG� ,� GDQ� -LOLG� ,,��
3HQHUELW�(UODQJJD��-DNDUWD
'DV� 0�� %UDMDV�� � ������ 3ULQFLSOHV� RI� )RXQGDWLRQ�
(QJLQHHULQJ�� 3:6�.HQW� 3XEOLVKLQJ� &RPSDQ\�
%RVWRQ
'XQ�� ,�6��� $QGHUVRQ�� /�5��� .LHIHU�� )�:���������
'DVDU�GDVDU�$QDOLVLV�*HRWHNQLN��7HUMHPDKDQ� ,.,3�
6HPDUDQJ� � 3UHVV�� � &HWDNDQ� � 3HUWDPD ������
6HPDUDQJ�
.RHVQDU\R�� 6��� ������ 3HQGHNDWDQ�3HQGHNDWDQ�
.XDQWLWDWLI� 'DODP� *HRPHNDQLND�� 3URVLGLQJ� 7HPX�
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