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3HQHUDSDQ�7HNQLN�6WRU\�7HOOLQJ 'DQ�0HGLD�/RRVH�3DUWV
8QWXN�3HQJHPEDQJDQ�.HPDPSXDQ�%DKDVD�$QDN�

8VLD�����7DKXQ�

$IIDQQL�.ULVWLQD�5DKPDWLND���&KULVWLQD�<XOL\DQWLQLQJUXP���0XKDPPDG�)DWKRQL�:LERZR���
'HZL�&DK\DQLQJUXP�

�3HQGLGLNDQ�*XUX�3HQGLGLNDQ�$QDN�8VLD�'LQL��8QLYHUVLWDV�1HJHUL�6HEHODV�0DUHW
�3HQGLGLNDQ�%DKDVD�,QJJULV��8QLYHUVLWDV�1HJHUL�6HEHODV�0DUHW

&RUUHVSRQGLQJ DXWKRU� FKULVWLQD\XOLSJSDXG����#JPDLO�FRP

$EVWUDN� 3HQHUDSDQ� 7HNQLN� 6WRU\� 7HOOLQJ GDQ� 0HGLD� /RRVH� SDUWV XQWXN� 3HQJHPEDQJDQ�
.HPDPSXDQ� %DKDVD� $QDN� 8VLD� ���� 7DKXQ�� 3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHQJHWDKXL�
SHQJDUXK�SHQJJXQDDQ�WHNQLN�6WRU\�WHOOLQJ GDQ�PHGLD�ORRVH�SDUWV WHUKDGDS�NHPDPSXDQ�EDKDVD
DQDN� XVLD� ���� WDKXQ�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� MHQLV� SHQHOLWLDQ� .XDOLWDWLI� GHQJDQ�
SHQGHNDWDQ� IHQRPHQRORJL�� 5HVSRQGHQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� ��� DQDN� \DQJ� WHUEDJL�
PHQMDGL� WLJD� VHVL� FHULWD�� 3HQJXPSXODQ� GDWD� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� WHNQLN��
ZDZDQFDUD�� REVHUYDVL�� GDQ� GRNXPHQWDVL�� 7HNQLN� DQDOLVLV� GDWD� PHQJJXQDNDQ� XML� DQDOLVLV�
LQWHUDNWLI� IXQJVLRQDO� \DQJ� GLDQJNDW� GDUL� 0LOHV� GDQ� +XEHUPDQ� �������� +DVLO� GDUL� EHEHUDSD�
DQDN� \DQJ� PHPLONL� PDVDODK� GDODP� NHPDPSXDQ� SHUNHPEDQJDQ� EDKDVD� PHQJDODPL
SHQLQJNDWDQ� \DQJ� FXNXS� EDLN�� GDUL� ���� DQDN� \DQJ� PHQJDODPL� SHUPDVDODKDQ� GDODP�
SHUNHPEDQJDQ� EDKDVD� PHQJDODPL� SHQLJNDWDQ� GDUL� VHJL� PHQ\LPDN� GDQ� EHUELFDUD� WHUXWDPD�
NHPDPSXDQ�EHUFHULWD�\DQJ�GLVHVXDLNDQ�SHUNHPEDQJDQ�EDKDVD�DQDN��,QGLNDWRU�DQDN�GLNDWDNDQ�
PDPSX� XQWXN� EHUFHULWD� DGDODK� GHQJDQ�PHPLOLNL� � LQGLNDWRU� \DQJ� WHUEDJL�PHQMDGL� EHEHUDSD�
VXE� VXE� LQGLNDWRU�� \DLWX� �� ��� .DQGXQJDQ�� ,VL� FHULWD�� ��� %DKDVD�� ��� 3HQ\DPSDLDQ� FHULWD��
3HQHUDSDQ� PHGLD� \DQJ� PHQDULN� GDQ� NUHDWLI� DNDQ� PHPEDQJNLWNDQ� PLQDW� EHODMDU� DQDN� DNDQ�
VXDWX KDO�

�� 3HQGDKXOXDQ
3HUNHPEDQJDQ EDKDVD� DQDN� XVLD� GLQL� PHUXSDNDQ� KDO� \DQJ� PHQGDVDU� XQWXN� DQDN� EHODMDU� GDUL�

OLQJNXQJDQ�� 6HVXDL� GHQJDQ� � 88� 5,� 1R� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP� 3HQGLGLNDQ� 1DVLRQDO�
�6LVGLNQDV��� SHQGLGLNDQ� DGDODK� XVDKD� VDGDU� GDQ� WHUHQFDQD� XQWXN PHZXMXGNDQ� VXDVDQD EHODMDU� GDQ�
SURVHV�SHPEHODMDUDQ�DJDU�SHVHUWD�GLGLN�VHFDUD�DNWLI�PHQJHPEDQJNDQ�SRWHQVL�GLULQ\D�XQWXN�PHPLOLNL�
NHNXDWDQ� VSULWXDO� NHDJDPDDQ�� SHQJHQGDOLDQ� GLUL�� NHSULEDGLDQ�� NHFHUGDVDQ�� DNKODN PXOLD� VHUWD�
NHWHUDPSLODQ�\DQJ�GLSHUOXNDQ�GLULQ\D��PDV\DUDNDW��EDQJVD�GDQ�QHJDUD�>�@��'DUL SHQGDSDW�GL�DWDV��GDSDW�
GLVLPSXONDQ� EDKZD� DQDN� SHUOX� XQWXN� PHQJHWDKXL� SRQWHQVL� GLULQ\D� GDUL� OLQJNXQJDQ� EHODMDUQ\D��
0HQXUXW� 1XUELDQD� ������>�@ SHUNHPEDQJDQ� EDKDVD� DGDODK� VDODK� VDWX� NHPDPSXDQ� GDVDU� \DQJ� KDUXV�
GLPLOLNL�DQDN�\DQJ�VHVXDL GHQJDQ�XVLD�GDQ�SHUNHPEDQJDQQ\D��$QDN�DNDQ��EHUNHPEDQJ�MLND�GLVWLPXOXV�
GHQJDQ�EDLN�ROHK�OLQJNXQJDQ��0HQXUXW�0XO\DVD�������>�@ NHPDPSXDQ�EDKDVD�EHUSHUDQ�VHEDJDL�PRGDO�
XWDPD� VHVHRUDQJ�PHPSHODMDUL� VHVXDWX�PHODOXL�EHUEDJDL� VXPEHU� LOPX�SHQJHWDKXDQ�\DQJ� WLGDN�SHUQDK�
OHSDV�GDUL�NHPDPSXDQ�VHVHRUDQJ�GDODP�PHQJXDVDL�EDKDVD��

3HUNHPEDQJDQ�EDKDVD�VDQJDW�EHUDJDP�MHQLV�\DQJ�PHPLOLNL�SHUEHGDDQ�PDVLQJ�PDVLQJ��0HQXUXW�
1XUELDQD� ������>�@ EDKZD� SHUNHPEDQJDQ EDKDVD� DQDN� PHOLSXWL� SHUNHPEDQJDQ� EDKDVD� HNVSUHVLI�
�EHUELFDUD�GDQ�PHQXOLV��GDQ�SHUNHPEDQJDQ�EDKDVD�UHVHSWLI��PHPEDFD�GDQ�PHQ\LPDN���3HUNHPEDQJDQ�
EDKDVD�\DQJ�EHUNDLWDQ�GHQJDQ�NHKLGXSDQ�VRVLDO�PDV\DUDNDW�DGDODK�NHPDPSXDQ�EHUELFDUD���'LGXNXQJ�
GHQJDQ� SHQGDSDW GDUL�/HQQHUJ� �<DPLQ�� �����>�@ \DQJ�PHQMHODVNDQ� EDKZD�DQDN�XVLD� ��� WDKXQ� WHODK�
EHUELFDUD�GDQ�EHUEDKDVD�VHSHUWL�OD\DNQ\D�RUDQJ�GHZDVD��6HMDODQ�GHQJDQ�WHRUL�GL�DWDV�GDODP�SHQHOLWLDQ�
LQL� PHQJDPELO� LQGLNDWRU� EHUEDKDVD� SDGD� DQDN� \DQJ� GLVDPSDLNDQ� ROHK� 0RNKWDU�� +DOLP�� GDQ�
.DPDUX]DPDQ�������>�@ EDKZD�LQGLNDWRU�DQDN�GLNDWDNDQ�PDPSX�XQWXN�EHUFHULWD��\DLWX������.DQGXQJDQ��
,VL� FHULWD�� ��� %DKDVD�� ��� 3HQ\DPSDLDQ� FHULWD�� 6HVXDL� GHQJDQ� SHQGDSDW� 1XUELDQD� ������>�@ \DLWX�



���

EHUNRPXQLNDVL� GLPDQD� DQDN� GDSDW� PHQ\DPSDLNDQ� PDNQD� LGH�� SLNLUDQ�� GDQ� SHUDVDDQ� VHFDUD� OLVDQ��
.HPDPSXDQ�DQDN�GDODP�EHUFHULWD�GDODP�SHQHOLWLDQ�LQL�GLKDUDSNDQ�PDPSX�PHPHQXKL�LQGLNDWRU�GLDWDV��

0HQJHPEDQJNDQ� NHPDPSXDQ� EDKDVD� DQDN� LWX� SHUOX� DGDQ\D� VWLPXOXV� GDUL� OLQJNXQJDQ� VHNLWDU�
DQDN��6WLPXOXV�\DQJ�GLEHULNDQ�SDGD�DQDN� WHUNDLW�GHQJDQ�SHQJHPEDQJDQ�EDKDVD�DQDN�XVLD�GLQL��VDODK�
VDWXQ\D�GHQJDQ�PHWRGH�VWRU\�WHOOLQJ��0HWRGH�VWRU\�WHOOLQJ DWDX�EHUFHULWD�LQL�GDSDW�GLODNXNDQ�ROHK�VLDSD�
VDMD� GDQ� GHQJDQ�PHGLD� DSD� VDMD��0HWRGH� LQL� VDQJDW�PHPEDQWX� EDJL� OLQJNXQJDQ�EHODMDU� DQDN NDUHQD�
GDSDW�GHQJDQ�PXGDK�PHQHUDSNDQ�GDQ�DQDN�GDSDW�PHQHULPD�GHQJDQ�EDLN��

0HQXUXW�0XVWDNLP�������>�@ EHUFHULWD�DGDODK�XSD\D�XQWXN�PHQJHPEDQJNDQ�SRWHQVL�NHPDPSXDQ�
EHUEDKDVD� DQDN�PHODOXL� SHQGHQJDUDQ� GDQ� NHPXGLDQ�PHQXWXUNDQQ\D� NHPEDOL� GHQJDQ� WXMXDQ�PHODWLK
NHWHUDPSLODQ� DQDN� GDODP� EHUFDNDS�FDNDS� XQWXN� PHQ\DPSDLNDQ� LGH� GDODP EHQWXN� OLVDQ�� 0HQXUXW�
%ROWPDQ ������>�@ PHQGHILQLVLNDQ� VWRU\� WHOOLQJ VHEDJDL� VHEXDK� VHQL� GDQ� VHQL� GDUL� NHWHUDPSLODQ�
EHUQDUDVL�GDUL�FHULWD�FHULWD�GDODP�EHQWXN�V\DLU�DWDX�SURVD��\DQJ�GLSHUWXQMXNNDQ�DWDX�GLSLPSLQ�ROHK�VDWX�
DXGLHQFH VHFDUD� ODQJVXQJ� GLPDQD� FHULWD� WHUVHEXW� GDSDW� GLQDUDVLNDQ GHQJDQ� FDUD� GLFHULWDNDQ� DWDX�
GLQ\DQ\LNDQ� GHQJDQ� DWDX� WDQSD� PXVLN�� JDPEDU�� DWDXSXQ� GHQJDQ� LULQJDQ� ODLQ� \DQJ� PXQJNLQ� GDSDW�
GLSHODMDUL�VHFDUD�OLVDQ��EDLN�PHODOXL VXPEHU�WHUFHWDN�DWDXSXQ�PHODOXL�VXPEHU�UHNDPDQ�PHNDQLN��

0DQIDDW� WHNQLN� VWRU\� WHOOLQJ EDJL� DQDN� PHQXUXW� +LEDQD� �.XVPLDGL�� �����>�@ \DLWX� �� ���
PHQJHPEDQJNDQ� GD\D� SLNLU� GDQ� LPDMLQDVL�� ��� PHQJHPEDQJNDQ� NHPDPSXDQ� EHUELFDUD�� ���
PHQJHPEDQJNDQ� GD\D� VRVLDOLVDVL� ��� PHGLD� WHUDSL� EDJL� DQDN�� ��� PHQXPEXKNDQ� PRWLYDVL� ���
PHQDQDPNDQ� QLODL� EXGL� SHNHUWL�� ���PHPEDQJXQ�ZDWDN�NDUDNWHU�� ���PHQJHPEDQJNDQ� DVSHN� NRJQLWLI��
DIHNWLI��VRVLDO��GDQ�DVSHN�NRQDWLI��SHQJKD\DWDQ���

7HNQLN�VWRU\�WHOOLQJ GLNDWDNDQ�EHUKDVLO�DSDELOD�SHQGHQJDU PDPSX�PHQDQJNDS�MDODQ�FHULWD�VHUWD�
PHUDVD� WHUKLEXU PHQXUXW�$JXV� �$ULDQL�	�+DUL\RQR�������>�@��'DODP�SHQHUDSDQ�VWRU\� WHOOLQJ WHUGDSDW�
GXD� DOWHUQDWLI� ODQJNDK�ODQJNDK� SHPEHODMDUDQ�� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� DOWHUQDWLYH \DQJ� NH���
GHQJDQ�ODQJNDK�ODQJNDK�VHEDJDL�EHULNXW��\DLWX�
�� $QDN�DQDN�GLEHQWXN�PHQMDGL�EHEHUDSD�NHORPSRN�NHFLO�NHPXGLDQ�SHQJDMDU�PHPEXND�SHODMDUDQ
�� 3HQJDMDU�PHPEHULNDQ�EHEHUDSD�SLOOLKDQ�EXNX�FHULWD�NHSDGD�NHWXD�NHORPSRN�WHUVHEXW�
�� 6HWHODK� NHWXD� NHODV�PHPLOLK� EXNX� FHULWD�� NHWXD� NHORPSRN�%HUVDPD� DQJJRWDQ\D� EHUODWLK� EHUFHULWD�

GHQJDQ�EXNX�WHUVHEXW
�� 6HWHODK�VHOHVDL�EHUODWLK��VHWLDS�NHORPSRN�PHPEHULNDQ�SHUZDNLODQ�XQWXN�PHQFHULWDNDQ�XODQJ�FHULWD�

\DQJ�WHODK�PHUHND�SHODMDUL�NHSDGD�NHORPSRN�ODLQ�GHQJDQ�EDKDVD�VHQGLUL
�� .HORPSRN�ODLQ�\DQJ�GLFHULWDNDQ�KDUXV�PHPDKDPL�DSD�LVL�FHULWD�WHUVHEXW�GHQJDQ�FDUD�PHQXOLVQ\D
�� .HPXGLDQ�� NHWXD� NHORPSRN� PHPLPSLQ� DQJJRWDQ\D� XQWXN� PHQGLVNXVLNDQ� GDQ� PHQXOLV� DSD� VDMD�

SHODMDUDQ�\DQJ�ELVD�GLSHWLN�GDUL�FHULWD�\DQJ�PHUHND�SLOLK
�� 6HWHODK� VHOHVDL��PRUDO� YDOXH� GLWXOLV� GL� WLPH� WDEOH�PDVLQJ�PDVLQJ� NHROPSRN� GDQ� GL� SUHVHQWDVLNDQ�

GLGHSDQ�NHORPSRN�ODLQ
6HODLQ� PHWRGH� \DQJ� EDLN� GLSHUOXNDQ� DGDQ\D� PHGLD� \DQJ� PHQDULN� EDJL� DQDN�� \DQJ� WXMXDQQ\D�

DGDODK�PHQDULN�SHUKDWLDQ�DQDN�DJDU�LQJLQ�PHQGHQJDUNDQ�FHULWD�\DQJ�GLVDPSDLNDQ��0HGLD� ORRVH�SDUWV
DGDODK� VDODK� VDWX PHGLD� \DQJ� PHQDULN� GDQ� EDKDQ� \DQJ� GLJXQDNDQ� MXJD� PXGDK� GLGDSDWNDQ NDUHQD�
PHUXSDNDQ�EDUDQJ EHNDV� 0HQXUXW�6LPRQ�������>��@�ORRVH�SDUWV PHUXSDNDQ�EDJLDQ�GDUL�WDPDQ�EHUPDLQ�
\DQJ� WLGDN� WHUWDQDP�SHUPDQHQ�ROHK� OLQJNXQJDQ�DWDX�GLVHEXW� MXJD�VHEDJDL�SHUOHQJNDSDQ� VHSHUWL� EROD��
PDWHULDO�SHUPDLQDQ�\DQJ�WLGDN�PHQJJXQDNDQ�EHQWXN�ILVLN�

/RRVH� SDUWV PHQXUXW� 5DKDUGMR ������>��@ DGDODK� EDKDQ� \DQJ� GDSDW� GLSLQGDK�SLQGDKNDQ� GDQ�
GLJXQDNDQ�WDQSD�KHQWL��/RRVH�SDUWV GDSDW�PHQLQJNDWNDQ�EHUEDJDL�MHQLV�NUHDWLYLWDV�DQDN��VDODK�VDWXQ\D
DGDODK�PHPEDQWX� SHQJXDVDDQ� EDKDVD� GDQ� NRVD� NDWD�� 5DKDUGMR� ������>��@ PHQ\DWDNDQ� EDKZD� ORRVH�
SDUWV PHQFLSWDNDQ� NUHDWLYLWDV� DQDN� \DQJ� WLGDN� WHUEDWDV� GDODP� EHODMDU�� 3HQJJXQDDQ� PHGLD� \DQJ�
PHQMDGLNDQ�EDQ\DN�DQDN�PHQMDGL�VHPDNLQ�WHUWDULN�GDQ�WXUXW�DNWLI�GDODP SHODMDUDQ�DGDODK�WXMXDQ�XWDPD�
XQWXN� PHQLQJNDWNDQ� NHPDPSXDQ� EHUEDKDVD� DQDN�� 6HVXDL GHQJDQ� SHQGDSDW� GDUL� 6PLWK�*LOPDQ�
�5DKDUGMR�� �����>��@ EDKZD� GLVNXVL� WHQWDQJ� ORRVH� SDUWV DNDQ� VHPDNLQ� PHQXPEXKNDQ� UDVD� VDOLQJ�
PHQJKRUPDWL� GDODP�NHUDJDPDQ�\DQJ� DGD� GL� NHODV� 6HUWD� SHQGDSDW�5DKDUGMR� ������>��@ EDKZD� ORRVH
SDUWV GDSDW�PHQMDGL� VDUDQD� \DQJ�EDLN� XQWXN�PHODNXNDQ� SHUFDNDSDQ�\DQJ�EHUPDNQD� GDQ�PHQGRURQJ�
LQWHUDNVL�DQWDU�DQDN�



���

0HGLD� ORRVH� SDUWV� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� EHUXSD� EDUDQJ� EHNDV� \DQJ� GLEXDW�
PHQMDGL ERQHND� ZD\DQJ�� %DUDQJ� EHNDV� \DQJ� GLJXQDNDQ� GLXWDPDNDQ� EDUDQJ�EDUDQJ� \DQJ� DGD� GL�
OLQJNXQJDQ��VHSHUWL�NDUGXV�EHNDV����

%HUGDVDUNDQ� SHQGDSDW� GLDWDV� GDSDW� GLVLPSXONDQ� EDKZD� VWRU\� WHOOLQJ GDQ� ORRVH� SDUWV PHQMDGL�
EDJLDQ�GDUL� SHUNHPEDQJDQ�EDKDVD� DQDN� WHUXWDPD�NHPDPSXDQ�EHUEDKDVD� VHFDUD� OLVDQ�\DLWX�EHUELFDUD�
DWDX EHUFHULWD��3HQHUDSDQ�PHWRGH�GDQ�PHGLD�\DQJ�PHQDULN�EDJL�DQDN�DGDODK�NXQFL�NHEHUKDVLODQ�GDODP�
PHPEHULNDQ�HGXNDVL�EDJL�DQDN��.HWHUDPSLODQ�PHQHUDSNDQ�WHNQLN�VWRU\�WHOOLQJ GHQJDQ�GLEDQWX�PHGLD�
\DQJ�PHQDULN�\DLWX�ORRVH�SDUWV DNDQ�VHPDNLQ�PHQLQJNDWNDQ�PLQDW�EHODMDU�DQDN����

�� 0HWRGH 3HQHOLWLDQ
3HQHOLWLDQ� LQL� PHUXSDNDQ� MHQLV� SHQHOLWLDQ� NXDOLWDWLI� GHQJDQ� SHQGHNDWDQ� VWXGL� IHQRPHQRORJL��

3HPLOLKDQ�UHVSRQGHQ�GHQJDQ�WHNQLN�SXUSRVLYH�VDPSOLQJ�DWDX�VDPSHO�EHUWXMXDQ��GLODNXNDQ�GHQJDQ�FDUD�
PHQJDPELO� VXEMHN� EXNDQ� GLGDVDUNDQ� DWDV� VWUDWD�� UDQGRP�� DWDX� GDHUDK�� WHWDSL� GLGDVDUNDQ� DWDV� WXMXDQ�
WHUWHQWX��$ULNXQWR�������>��@��-XPODK�UHVSRQGHQ�\DQJ�EHUPDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK����DQDN�
GDUL�NHVHOXUXKDQ�VLVZD����DQDN��3HQJXPSXODQ�GDWD�GLODNXNDQ�GHQJDQ�PHWRGH�REVHUYDVL��ZDZDQFDUD�
GDQ�GRNXPHQWDVL��2EVHUYDVL�GLODNXNDQ NHWLND VHEHOXP�� VDDW�� GDQ� VHVXGDK�SHQHUDSDQ�NHJLDWDQ� WHNQLN�
GDQ�PHGLD�SHQHOLWLDQ��:DZDQFDUD�GLODNVDQDNDQ�GHQJDQ�WHNQLN�ZDZDQFDUD�PHQGDODP�\DQJ�GLODNXNDQ�
GHQJDQ�ZDZDQFDUD�WLGDN�WHUVWUXNWXU��

0HQJXML� NHDEVDKDQ� GDWD� GDODP SHQHOLWLDQ� LQL� PHQJJXQDNDQ� WULDQJXODVL� GDWD \DQJ� WHUEDJL�
PHQMDGL� WLJD� \DLWX� WULDQJXODVL� VXPEHU�� WHNQLN�� GDQ�ZDNWX��7ULDQJXODVL� LQL� EHUWXMXDQ� XQWXN�PHQJHFHN�
NHDEVDKDQ�GDQ�NHFRFRNDQ�GDUL�VHWLDS�VXPEHU�PHODOXL�WHNQLN�\DQJ�EHUEHGD�GDQ�ZDNWX�\DQJ�WLGDN�VDPD�
'DWD� \DQJ� GLSHUROHK� GLDQDOLVLV PHQJJXQDNDQ�PRGHO� LQWHUDNWLI \DQJ� GLNHPEDQJNDQ� ROHK� 0LOHV� GDQ�
+XEHUPDQ>��@�� $QDOLVLV� GDWD� GHQJDQ� PRGHO� LQL� GLODNXNDQ� PHODOXL� HPSDW� WDKDS�� \DLWX�� SHQJXPSXODQ�
GDWD��UHGXNVL�GDWD��GDWD�GLVSOD\��SHQ\DPSDLDQ�GDWD��GDQ�SHQDULNDQ�NHVLPSXODQ�

�� +DVLO�GDQ 'LVNXVL
6HODPD� MDQJND� ZDNWX� WLQGDNDQ� SHQHUDSDQ� WHQLN� GDQ� PHGLD� SHQHOLWLDQ�� PXODL� GDUL� WDQJJDO� ��

1RYHPEHU�± ���1RYHPEHU�������WHODK�GLODNXNDQ�SHQHOLWLDQ�WHUKDGDS�SHUPDVDODKDQ�SDGD�NHPDPSXDQ�
SHUNHPEDQJDQ�EDKDVD�DQDN��6HODPD�SHQJDPDWDQ�WHODK�GLWHPXNDQ KDVLO�\DLWX���� DQDN�DWDX����DQDN�
GDUL����DQDN�EHUPDVDODK�GHQJDQ�NHWHUDPSLODQ�EHUFHULWD��5HVSRQGHQ�SHQHOLWLDQ�LQL�DGDODK����DQDN�\DQJ�
EHUXVLD�����WDKXQ��%HULNXW�EHEHUDSD�LQLVLDO�UHVSRQGHQ�SHQHOLWLDQ�LQL��+N��5K��7I��3U��7��1V��$U��<O��1G��
6O� =KU��&NK��,F� 1U��$O��GDQ�'PV��

%HUGDVDUNDQ SHQHOLWLDQ�LQL�GLWHPXNDQ�DGDQ\D�NHIHNWLIDQ�GDODP�PHQHUDSNDQ�WHNQLN�VWRU\�WHOOLQJ
GHQJDQ�PHGLD� ORRVH�SDUWV GDODP�SHUNHPEDQJDQ�EDKDVD�DQDN�XVLD����� WDKXQ��3HQHUDSDQ�PHGLD� ORRVH�
SDUWV \DQJ� VDQJDQ� PHQDULN� XQWXN DQDN DGDODK� VDODK VDWX� FDUD� \DQJ� WHSDW� EDJL� JXUX�� 6HODLQ� LWX�
GLSHUOXNDQ�DGDQ\D�WHNQLN�\DQJ�EDJXV�GDQ�VHVXDL�XQWXN�PHQFDSDL�WXMXDQ�SHQJHPEDQJDQ�EDKDVD�DQDN��
\DLWX� VWRU\� WHOOLQJ�� 0HQXUXW� 0RNKWDU�� +DOLP�� GDQ� .DPDUX]DPDQ� ������>�@ EDKZD� LQGLNDWRU� DQDN�
GLNDWDNDQ�PDPSX�XQWXN�EHUFHULWD�DGDODK�GHQJDQ�PHPLOLNL�� LQGLNDWRU�\DQJ�WHUEDJL�PHQMDGL�EHEHUDSD�
VXE�VXE�LQGLNDWRU��\DLWX������.DQGXQJDQ��,VL�FHULWD�����%DKDVD�����3HQ\DPSDLDQ�FHULWD�
����.DQGXQJDQ���,QWL�FHULWD

0HQJJXQDNDQ� PDNQD� WHUWHQWX� GDODP� PHQJDUWLNDQ� VHEXDK NRQWHNV� FHULWD�� 7HUGDSDW� VXE� EDE�
PHQJHQDL NRKRUHQVL�GDQ�NHVHVXDLDQ�FHULWD��$ZDOQ\D�DQDN�VHEDJDL�SHQGHQJDU�\DQJ�EDLN�GDSDW�WHUOLKDW�
VDDW�SHUWHPXDQ� SHUWDPD��1DPXQ� NHWLND� VHVL� UHFDOOLQJ GDQ� EHUFHULWD� XODQJ�� DQDN�EHOXP�EHUDQL� XQWXN�
PDMX�GDQ�EHUFHULWD�WHQWDQJ�FHULWD�\DQJ�LQJLQ�DQDN�FHULWDNDQ��

3DGD�SHUWHPXDQ NHGXD��WHUGDSDW�VDWX�DQDN�GDUL�NHORPSRN�SHUWDPD�\DQJ�LQJLQ�EHUFHLWD�GL�GHSDQ�
NHODV�� $QDN� EHULQLVLDO� &NK� GDSDW� EHUFHULWD� WHQWDQJ� FHULWD� \DQJ� VXGDK� GLVDPSDLNDQ GLGHSDQ� NHODV��
.HWLND� PHQFHULWDNDQ� XODQJ� WHQWDQJ FHULWD� \DQJ� VXGDK GLVDPSDLNDQ� VHEHOXPQ\D� &NK� PHQFHULWDNDQ�
XODQJ� GHQJDQ� YHUVLQ\D� VHFDUD� OHELK� VHGHUKDQD� GHQJDQ� WRNRK� \DQJ� GLEDZDNDQ� KDQ\D� GXD� WRNRK� GDUL�
OLPD�WRNRK�\DQJ�DGD�GDQ�FHULWD�\DQJ�GLVDPDSDLNDQ�OHELK ULJNDV��,QWL�FHULWD�GDSDW�WHUVDPSDLDNDQ�NHSDGD�
WHPDQ�WHPDQ�GHJDQ�EDQWXDQ�JXUX�



���

3DGD� SHUWHPXDQ� NHWLJD� GL� NHORPSRN� \DQJ� NHGXD�� WHUGDSDW� WLJD� DQDN� \DQJ� EHUPLQDW� XQWXN�
EHUFHULWD�GLGHSDQ�NHODV��\DLWX��'PV��,F��GDQ�6O�7RNRK�\DQJ�GLDPELO�GDUL�WXMXK�WRNRK�KDQ\D�����WRNRK�
VDMD�� ,QWL�FHULWD�\DQJ�GLVDPSDLNDQ� OHELK�GDSDW�GLWHULPD�ROHK� WHPDQ�WHPDQ�\DQJ� ODLQ��GDQ� VHWLDS�DQDN�
WDKX�DNDQ�MDODQ�FHULWD�\DQJ�GLVDPSDLNDQ�
����%DKDVD

7HUGDSDW� EHEHUDSD� VXE� EDE� GDODP� EDKDVD�� \DQJ� SHQHOLWL� DPELO� GDQ� WHUDSNDQ� GDUL� 0RNKWDU��
+DOLP��GDQ�.DPDUX]DPDQ�������>�@ \DLWX�����3LOLKDQ�NDWD� �� 7DWD�EDKDVD���� 3HQJJXQDDQ�GLDORJ��GDQ
���3HQJXFDSDQ�\DQJ�EHQDU��0HQJJXQDNDQ�FDUD�SURGXNVL�NDWD�DWDX�SHUDQJNDW�VWUDWHJL�EHUELFDUD�VHSHUWL�
MHGD�� ILOWHU�� GDQ�PLPLN�� $QDN� PHPLONL� FDUDQ\D�PDVLQJ�PDVLQJ� XQWXN PHQFHULWDNDQ� GDQ�PHQJDPELO�
NDWD� DSD� \DQJ� LQJLQ� PHUHND SDNDL� DWDX� JXQDNDQ� GDODP� PHQ\DPSDLN� FHULWD� GDQ� DQDN� MXJD�
EHUNRPXQLNDVL� GHJDQ� SHQFHULWD� NHWLND� VHGDQJ� PHQ\DPSDLNDQ� FHULWD�� $QDN� PHQ\DPSDLNDQ� FHULWD�
GHQJDQ� MHGD� NDOLPDW� \DQJ� PHUHND� EXDW�� $QDN� EXWXK� MHGD� FXNXS� VHGLNLW� ODPD� XQWXN� PHQFHULWDNDQ�
NDOLPDW�VHODQMXWQ\D�

3HQJJXQDDQ� NHODV� NDWD� � �NDWD� NHUMD�� NDWD� VLIDW�� GOO�� VLVWHP� VXVXQDQ� NDOLPDW� �VXEMHN�� REMHN��
SUHGLNDW��MDPDN��WXQJJDO���.HWLND�PHQ\DPSDLDNDQ�FHULWD�SDGD�DQDN�VHEDLNQ\D�PHQ\DPSDLNDQ�GHQJDQ�
SROD�NDOLPDW�\DQJ�VHGHUKDQD��'LDORJ�FHULWD�\DQJ�GLVDPSDLNDQ MXJD VLQJNDW�GDQ�SDGDW��6HKLQJJD� DQDN�
GDSDW�PHQDQJNDS�LVL�FHULWD�GHQJDQ�PXGDK�GDQ�GDSDW�PHQJLQJDW�FHULWD�WHUVHEXW��$QDN�PHQ\DPSDLNDQ�
FHULWD� GHQJDQ� PHQJJXQDNDQ� EHEHUDSD� NDWD� \DQJ� GLMDGLNDQ� NDOLPDW� XQWXN� PHZDNLOL� NDOLPDW� \DQJ�
VHEHQDUQ\D� LQJLQ�PHUHND� VDPSDLNDQ��0LVDONDQ�� ³�.HOLQFL�� NHUEDX�� GDQ� GRPED� VHGDQJ� DV\LNEHUPDLQ�
EHUVDPD´�PHQMDGL�³�PHUHND�EHUPDLQ´�
����3HQ\DPSDLDQ�&HULWD

3HQ\DPSDLDQ�FHULWD�WHUGLUL�GDUL�GXD�VXE�LQGLNDWRU�\DQJ�SRNRN��\DLWX�����3HQ\DPSDLDQ�FHULWD�GDQ�
��� 3HQ\DPDSLDQ� HPRVL�� 6XE� EDE� SHQ\DPSDLDQ FHULWD� WHUEDJDL PHQMDGL� EHEHUDSD� LQGLNDWRU�� \DLWX��
EDJDLPDQD�PHQJJXQDNDQ�NHUDV�OHPDKQ\D�VXDUD��SHQJJXFDSDQ�\DQJ�ODQFDU�GDQ�MHODV��VHUWD�NRQWDN�PDWD��
3HQFHULWD�PHQJJXQDNDQ�NDOLPDW�\DQJ�PXGDK�GLSDKDPL�VHSHUWL�NHUDV�GDQ� OHPEXWQ\D�VXDUD�VHUWD�NDWD�
NDWD� NXQFL� GDODP� FHULWD�� $QDN�DQDN� MDUDQJ� EHUELFDUD� DWDX� EHUNRPXQLNDVL� GDODP� NHVHKDULDQ� PHUHND�
EHODMDU�� QDPXQ� DQDN�DQDN� OHELK� PHQMDGL� SHQGHQJDU� \DQJ� EDLN�� $GDQ\D� VWLPXOXV� \DQJ� GLEHULNDQ�
PHODOXL� WHNQLN� VWRU\� WHOOLQJ LQL� PHQMDGLNDQ� DQDN� OHELK� ELVD� PHQJXWDUDNDQ� VHWLDS� NDWD� \DQJ� PHUHND
LQJLQ�FHULWDNDQ VHVXDL�GHQJDQ�DSD�VDMD�\DQJ�PHUHND� WDQJNDS�VDDW�FHULWD�GLVDPSDLNDQ��$QDN�ELDVDQ\D�
PHQ\DPSDLNDQ� FHULWD� GHQJDQ� VXDUD� \DQJ� NHUDV� GLDZDO� GDQ� VHPDNLQ� SHODQ� GLDNKLU�� .HWLND�
PHQ\DPSDLNDQ� FHULWD� DWDX� EHUFHULWD� DQDN� PHODNXNDQ� NRQWDN� PDWD� GHQJDQ� RUDQJ� GLDQJJDS� DQDN
Q\DPDQ�NHWLND�EHUFHULWD��PLVDONDQ�GHQJDQ�JXUX�DWDX�EHEHUDSD�WHPDQQ\D�

3HQ\DPSDLDQ�HPRVL�PHUXSDNDQ�VXE�EDE�LQGLNDWRU�NHGXD�GDUL��LQGLNDWRU�SHQ\DPSDLDQ�FHULWD�\DQJ�
WHUGLUL�GDUL�HNVSUHVL��UDXW�ZDMDK��VXDUD��JHVWXU��GDQ�EDKDVD�WXEXK��&HULWD�\DQJ�GLVDPSDLNDQ�GLVHVXDLNDQ�
GHQJDQ�NHSULEDGLDQ�DQDN��JD\D��GDQ�EDNDW�DQDN��.HSULEDGLDQ�GDQ�JD\D�DQDN�DGDODK�VHEXDK�FHUPLQDQ�
GDUL� DSD� \DQJ� PHUHND� OLKDW� GDUL� OLQJNXQJDQ�� 0DND� GDUL� LWX� NHWLND� SURVHV� WHNQLN� VWRU\� WHOOLQJ
EHUODQJVXQJ�� JXUX� DWDXSXQ SHQHOLWL� KDUXV PHPEHULNDQ� FRQWRK� GDQ� JDPEDUDQ FHULWD� \DQJ� EDLN� GDQ�
VHVXDL�GHQJDQ�XVLD�GDQ�NHEXWXKDQ�HGXNDVL�DQDN��$QDN�PHQ\DPSDLNDQ�FHULWD�GHQJDQ�UDXW�ZDMDK�PDOX�
PDOX� GDQ� VDPELO� WHUVHQ\XP� KDPSLU� VHPXD� DQDN� PHQ\DPSDLNDQ� FHULWD� GHQJDQ� UDXW� ZDMDK� EDKDJLD�
VHVXDL�GHQJDQ�NHSULEDGLDQ�DQDN�\DQJ�JHPDU�EHUPDLQ�

�� .HVLPSXODQ
+DVLO�SHQHOLWLDQ�LQL�GDSDW�GLWDULN�NHVLPSXODQ�EDKZD�SHUNHPEDQJDQ�EDKDVD�DQDN�GDSDW�GLODNXNDQ�

GHQJDQ� EHUEDJDL� FDUD��0HWRGH�� WHNQLN�� GDQ�PHGLD� \DQJ WHSDW� GDQ�PHQDULN� EDJL� DQDN�� 3HUPDVDODKDQ�
\DQJ�GLWHPXL�SDGD�DQDN�DQDN�GDSDW�GLDWDVL�GHQJDQ�PHQHUDSNDQ� WHNQLN�VWRU\� WHOOLQJ GDQ�PHGLD� ORRVH�
SDUWV��'LWXQMXNDQ�GHQJDQ�PHQLQJNDWQ\D�NHPDPSXDQ�PHQ\LPDN�SDGD����DQDN��NHPDPSXDQ�EHUELFDUD��
NHPDPSXDQ� EHUFHULWD� SDGD ��� DQDN�� GDQ� NHPDPSXDQ� VHVXDL� LQGLNDWRU� EHUFHULWD� SDGD� ��� DQDN��
3HQHUDSDQ� WHNQLN� GDQ� PHGLD� \DQJ� DGD� VHEDQ\DN� WLJD� NDOL� GHQJDQ� FDWDWDQ� DQDN� GLEDJL�PHQMDGL� WLJD�
NHORPSRN�
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