
$������3HQGDKXOXDQ
3HUOLQGXQJDQ� WHUKDGDS� DQDN� \DQJ�

EHUNRQÀLN� VDQJDW� SHQWLQJ� DJDU� VLVWHP�
SHUDGLODQ�SLGDQD�DQDN�WLGDN�PHPEHUL�GDPSDN�
EXUXN� WHUKDGDS� NHPDPSXDQ� LQWHOHNWXDO��
PHQWDO�GDQ�SHULODNX�DQDN�� �2OHK�NDUHQD�LWX�
GHQJDQ� GLXQGDQJNDQQ\D� 8QGDQJ�8QGDQJ�
1R�����7DKXQ������WHQWDQJ�6LVWHP�3HUDGLODQ�
3LGDQD� $QDN�� � WHODK� WHUMDGL� SHPEDKDUXDQ�
VLVWHP� � SHUDGLODQ� SLGDQD� WHUKDGDS� DQDN�
WHUPDVXN� SHPEDKDUXDQ� � MHQLV� SLGDQD� \DQJ�
GLEHULNDQ�WHUKDGDS�DQDN�WHUPDVXN�PHQJHQDL�

SHQHUDSDQ� SLGDQD� SHODWLKDQ� NHUMD� VHEDJDL�
JDQWL�SLGDQD�GHQGD��$NDQ� WHWDSL� �PHQJHQDL�
SHQHUDSDQ� SHODWLKDQ� NHUMD� VDPSDL� VHNDUDQJ�
SHPHULQWDK�EHOXP�PHPEXDW�DWXUDQ�PHQJHQDL�
WDWD�SHODNVDQDDQ�SLGDQD�SHODWLKDQ�NHUMD�

.HQGDWLSXQ� EHOXP� DGD� 3HUDWXUDQ�
3HPHULQWDK� WHQWDQJ� SHODNVDQDDQ� SLGDQD�
WHUVHEXW�� QDPXQ� GDODP� SUDNWHNQ\D�� KDNLP�
GDODP�PHQJDGLOL�SHUNDUD�WLQGDN�SLGDQD�DQDN�
VXGDK�PHQHUDSNDQ� � SLGDQD� SHODWLKDQ� NHUMD�
WHUKDGDS� DQDN� \DQJ� EHUNRQÀLN� GHQJDQ�
KXNXP�� %HUGDVDUNDQ� GDWD� GL� ZLOD\DK�
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$EVWUDFW

7KH� ,QGRQHVLDQ�JRYHUQPHQW�KDV�QRW� VWDWHG� WKH�UHJXODWLRQ� WRZDUG� WKH�H[HFXWLRQ�RI�FULPLQDO� MRE�
WUDQLQJ�DV�VWDWHG�LQ�WKH�$FW�QXPEHU����������YHUVH����SRLQW���DERXW�V\VWHP�FKLOG�FULPLQDO�MXVWLFH��EXW�
LQ� IDFW�� FLW\�NXSDQJ�GLHVWULN�DWWRUQH\�KDV�GRQH�DQ�H[HFXWLRQ�UHJDUGLQJ�FKLOGUHQ� LQ�FULPLQDO� MRE�
WUDQLQJ��7R�FRQVLGHU�WKLV��WKH�SUREOHP�IRUPXODWLRQ�LQ�WKLV�UHVHDUFK�LV�����:K\�FULPLQDO�MRE�WUDLQLQJ�LV�
XQGHUWDNHQ�WR�H[HFXWH�FKLOGUHQ�EHIRUH�WKH�ODZ�LQ�FLW\�NXSDQJ�GLHVWULN�DWWRUQH\"����+RZ�LV�WKH�ODZ�
SURWHFWLRQ�JLYHQ�WR�FKLOGUHQ�EHIRUH�WKH�ODZ�H[HFXWHG�LQ�FLW\�NXSDQJ�GLHVWULN�DWWRUQH\"�7KLV�UHVHDUFK�LV�
DQ�HPSLULFDO�QRUPDWLYH��7KH�UHVXOW�RI�WKLV�UHVHDUFK�VKRZV�WKDW�WKH�UHDVRQ�ZK\�WKLV�FULPLQDO�MRE�
WUDQLQJ�LV�H[HFXWHG�LQ�FLW\�NXSDQJ�GLHVWULN�DWWRUQH\�LV�EDVLFDOO\�VWDWHG�DV�LQ�WKH�$FW��QXPEHU����������
YHUVH����SRLQW����,W�LV�H[HFXWHG�GXH�WR�MRE�WUDLQLQJ�DV�VXEWLWXDWH�RU�D�¿QH�SHQDOW\��

.H\ZRUGV���/DZ�3URWHFWLRQ���-RE�7UDLQLQJ�

$EVWUDN

3HPHULQWDK� EHOXP�PHPEXDW� SHQJDWXUDQ�PHQJHQDL� SHODNVDQDDQ� SLGDQD� SHODWLKDQ� NHUMD�� WHWDSL�
NHQ\DWDDQ�GL�ZLOD\DK�KXNXP�.HMDNVDDQ�1HJHUL�.XSDQJ�WHODK�ODNVDQDNDQ�SXWXVDQ�WHUKDGDS�DQDN�
\DQJ�GLMDWXKL�SLGDQD�SHODWLKDQ�NHUMD��3HUPDVDODKDQ�GDODP�SHQHOLWLDQ�LQL�\DLWX����0HQJDSD�SLGDQD�
SHODWLKDQ� NHUMD� \DQJ� EHOXP� GLDWXU� WDWD� FDUD� SHODNVDQDDQQ\D� GLWHUDSNDQ� WHUKDGDS� DQDN� \DQJ�
EHUNRQÀLN�GHQJDQ�KXNXP�GL�ZLOD\DK�KXNXP�.HMDNVDDQ�1HJHUL�.RWD�.XSDQJ"����%DJDLPDQDNDK�
SHUOLQGXQJDQ� KXNXP� WHUKDGDS� DQDN� \DQJ� EHUNRQÀLN� GHQJDQ� KXNXP� \DQJ� GLMDWXKNDQ� SLGDQD�
SHODWLKDQ�NHUMD�GL�.HMDNVDDQ�1HJHUL�.RWD�.XSDQJ"�3HQHOLWLDQ�LQL�PHUXSDNDQ�SHQHOLWLDQ�KXNXP�
QRUPDWLI�HPSLULV��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�DODVDQ�SLGDQD�SHODWLKDQ�NHUMD�GLWHUDSNDQ�
WHUKDGDS�DQDN�EHUGDVDUNDQ�3DVDO����D\DW�����8QGDQJ�8QGDQJ�1RPRU����7DKXQ������PHZDMLENDQ�
SHQHUDSDQ�SHODWLKDQ�NHUMD�VHEDJDL�SHQJJDQWL�SLGDQD�GHQGD��1DPXQ��VDDW� LQL�EHOXP�WHUODNVDQD�
GHQJDQ�EDLN�NDUHQD�EHOXP�DGD�SHUDWXUDQ�SHODNVDQDQ\D�

.DWD�.XQFL��3HUOLQGXQJDQ�KXNXP��3HODWLKDQ�NHUMD�

���



.HMDNVDDQ� 1HJHUL� .XSDQJ� PHQXQMXNDQ�
EDKZD� VHMDN� EXODQ� $JXVWXV� ����� VDPSDL�
GHQJDQ�EXODQ�0HL������WHUGDSDW� ��� ��OLPD���
RUDQJ� DQDN�\DQJ�EHUNRQÀLN�GHQJDQ�KXNXP�
\DQJ�GLMDWXKL�SLGDQD�SHODWLKDQ�NHUMD�GHQJDQ�
MDQJND�ZDNWX�SHODWLKDQ�NHUMD�\DQJ�GLEHULNDQ�
WHUKDGDS�PHUHND�MXJD�EHUEHGD�EHGD��+DO�LQL�
WHQWXQ\D�DNDQ�PHPSHQJDUXKL�WXJDV�SHQXQWXW�
XPXP� GDODP� PHODNVDQDNDQ� HNVHNXVL�
WHUKDGDS�DQDN�SHODNX�WLQGDN�SLGDQD� �GDODP�
PHQMDODQL�SLGDQD��

'HQJDQ� GHPLNLDQ� � \DQJ� PHQMDGL�
UXPXVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�\DLWX���
��� 0HQJDSD� SLGDQD� SHODWLKDQ� NHUMD� \DQJ�
EHOXP� GLDWXU� WDWD� FDUD� SHODNVDQDDQQ\D�
GLWHUDSNDQ� WHUKDGDS� DQDN� \DQJ� EHUNRQÀLN�
GHQJDQ�KXNXP�GL�ZLOD\DK�KXNXP�.HMDNVDDQ�
1HJHUL� .RWD� .XSDQJ� "� ��� %DJDLPDQDNDK�
SHUOLQGXQJDQ� KXNXP� WHUKDGDS� �$QDN� \DQJ�
EHUNRQÀLN�GHQJDQ�KXNXP�\DQJ� �GLMDWXKNDQ�
SLGDQD�3HODWLKDQ�NHUMD�GL�.HMDNVDDQ�1HJHUL�
.RWD� .XSDQJ"� 3HQHOLWLDQ� LQL� DGDODK�
SHQHOL W LDQ� QRUPDWLI � HPSLULV � � /RNDVL�
SHQHOLWLDQ� LQL� GLODNVDQDNDQ� GL� 3HQJDGLODQ�
1HJHUL� .XSDQJ�� .HMDNVDDQ� 1HJHUL� .RWD�
.XSDQJ� GDQ� /HPEDJD� 3HPELQDDQ� .KXVXV�
$QDN��/3.$��.XSDQJ��8QWXN�PHQJNDML�GDQ�
PHQJDQD O L V L V � PDVD ODK � LQ L � � SHQH O L W L�
PHQJJXQDNDQ� WHRUL� SHUOLQGXQJDQ� KXNXP��
GDQ�WHRUL�UHODWLI�

%�� +DVLO�GDQ�3HPEDKDVDQ
��� $ODVDQ�3LGDQD�3HODWLKDQ�.HUMD�\DQJ�

%HOXP� 'LDWXU� 0HQJHQDL� 7DWD� &DUD�
3 H O DN V DQDDQQ\D � ' L W H U DSNDQ�
7HUKDGDS� $QDN� \DQJ� %HUNRQÀLN�
GHQJDQ�+XNXP�GL� �:LOD\DK�+XNXP��
.HMDNVDDQ�1HJHUL�.XSDQJ
3HQHUDSDQ� SLGDQD� SHODWLKDQ� NHUMD�

WHUKDGDS�DQDN��SDGD�SULQVLSQ\D� �GLKDUDSNDQ�
GDSDW�EHUPDQIDDW�WHUKDGDS�DQDN�SLGDQD�DWDX�
DQDN� \DQJ� EHUNRQÀLN� � GHQJDQ� KXNXP��
0HODOXL�SHODWLKDQ�NHUMD��DQDN�\DQJ�EHUNRQÀLN�
GHQJDQ�KXNXP�GDSDW�PHPLOLNL�SHQJHWDKXDQ�
GDQ� NHWHUDPSLODQ� EHNHUMD� VHKLQJJD� NHWLND�
VHOHVDL� PHQMDODQL� PDVD� SLGDQDQ\D�� DQDN�
WHUVHEXW� WHODK� VLDS� XQWXN� EHNHUMD� GDODP�
NHKLGXSDQ�\DQJ�Q\DWD�

.HJXQDDQ� SLGDQD� SHODWLKDQ� � NHUMD�
WHUKDGDS� DQDN� \DQJ� EHUNRQÀLN� GHQJDQ�
KXNXP�� WHUQ\DWD� WLGDN� GLGXNXQJ� GHQJDQ�
NHVLDSDQ� DWXUDQ� SHODNVDQDDQQ\D�� +DO� LQL�

GLVHEDENDQ� � NDUHQD� SHPHULQWDK� EHOXP�
PHPEXDW� SHUDWXUDQ� SHPHULQWDK� PHQJHQDL�
WDWD� FDUD� SHODNVDQDDQ� SHODWLKDQ� NHUMD�
VHEDJDLPDQD�GLDPDQDWNDQ��8QGDQJ�8QGDQJ�
1RPRU� ��� WDKXQ� ����� WHQWDQJ� 6LVWHP�
3HUDGLODQ� 3LGDQD� $QDN� 3DVDO� ��� D\DW� �����
1DPXQ�GDODP�SUDNWHNQ\D��GL�ZLOD\DK�KXNXP�
NHMDNVDDQ� 1HJHUL� .XSDQJ�� DQDN� \DQJ�
EHUNRQÀLN� � GHQJDQ� KXNXP� WHODK� GLSLGDQD�
GHQJDQ�SLGDQD�SHODWLKDQ�NHUMD�� �%HUGDVDUNDQ�
KDVLO� SHQHOLWLDQ� VHMDN� WDKXQ� ����� ±� WDKXQ�
�����WHUGDSDW���RUDQJ�DQDN�\DQJ�EHUNRQÀLN�
GHQJDQ�KXNXP�GL�ZLOD\DK�KXNXP�.HMDNVDDQ�
1HJHUL�.XSDQJ�\DQJ�GLSLGDQD�GHQJDQ�SLGDQD�
SHODWLKDQ� NHUMD�� $UWLQ\D� +DNLP� WHODK�
PHQHUDSNDQ�SLGDQD�SHODWLKDQ�NHUMD�WHUKDGDS�
DQDN� \DQJ� EHUNRQÀLN� GHQJDQ� KXNXP��
PHVNLSXQ� SHPHULQWDK� EHOXP� PHPEXDW�
SHUDWXUDQ� SHODNVDQDDQ� SHODWLKDQ� NHUMD��
%HULNXW�LQL�GLXUDLNDQ�VHFDUD�VLQJNDW���SHUNDUD�
DQDN�\DQJ�EHUNRQÀLN�GHQJDQ�KXNXP�GL�WDKXQ�
�����GDQ�SXWXVDQQ\D�VHEDJDL�EHULNXW��
D�� �0D[�0HO\DQ�7ROOD

0D[� 0HO\DQ� 7ROOD� DGDODK� DQDN� \DQJ�
EHUXPXU����WDKXQ�GLGDNZD�PHODNXNDQ�WLQGDN�
SLGDQD�SHUFDEXODQ�WHUKDGDS�NRUEDQ�EHUQDPD�
%HUOLDQ�7XQOLX�EHUXPXU��� WDKXQ��3HUEXDWDQ�
WHUGDNZD� GLDWXU� GDQ� GLDQFDP� SLGDQD�
VHEDJDLPDQD� GDODP� SDVDO� ��� 8QGDQJ�
8QGDQJ� 1RPRU� ��� WDKXQ� ����� WHQWDQJ�
3HUOLQGXQJDQ� $QDN�� 0D[� 0HO\DQ� 7ROOD�
GLQ\DWDNDQ� EHUVDODK� EHUGDVDUNDQ� 3XWXVDQ�
1RPRU� �� ����3LG�6XV�$QDN������31�.SJ��
'DODP� SHUWLPEDQJDQ� SXWXVDQ� D� TXR� WHUNDLW�
SLGDQD� SHODWLKDQ� NHUMD�� GLQ\DWDNDQ� EDKZD�
³0HQLPEDQJ�� EDKZD� NDUHQD� GDNZDDQ�
3HQXQWXW� 8PXP� DQFDPDQQ\D� SLGDQD�
NRPXODWLI� EHUXSD� SHQMDUD� GDQ� GHQGD��PDND�
SLGDQD� GHQGD� GLJDQWL� GHQJDQ� SHODWLKDQ�
NHUMD´�
E�� 0DUNLV�$EURQ�/HR

0DUNLV�DGDODK�DQDN�\DQJ����WDKXQ�\DQJ�
G L G D N Z D � P H O D N X N D Q � P H O D N X N D Q�
SHUVHWXEXKDQ� EHUXODQJ� NDOL� GHQJDQ� NRUEDQ�
DWDV� QDPD� $GLOD� 6KLIDQLD� /HR� EHUXPXU� ��
WDKXQ��3HUEXDWDQ�WHUVHEXW�GLDWXU�GDQ�GLDQFDP�
SLGDQD�PHQXUXW�NHWHQWXDQ�3DVDO����D\DW�����
88�1R�����WDKXQ������WHQWDQJ�SHUXEDKDQ�88�
1R�� ��� WDKXQ� ����� WHQWDQJ� 3HUOLQGXQJDQ�
$QDN� MR� 3DVDO� ��� D\DW� ���� .8+3�� 0DUNLV�
$EURQ�/HR�GLQ\DWDNDQ�EHUVDODK�EHUGDVDUNDQ�
SXWXVDQ� � 1R�� ����3LG�6XV�$QDN�������
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31�.SJ���7HUNDLW�SHQHUDSDQ�SLGDQD�SHODWLKDQ�
NHUMD�GLQ\DWDNDQ�GDODP�SXWXVDQ�D�TXR�EDKZD�
³0HQLPEDQJ�� EDKZD� EHUGDVDUNDQ� SDVDO� ���
D\DW�����88�1R����WDKXQ������WHWDQJ�6LVWHP�
3LGDQD�3HUDGLODQ�$QDN�PHQ\HEXWNDQ�EDKZD�
DSDELOD� GDODP� KXNXP� PDWHULDO� GLMDWXKNDQ�
SLGDQD�NRPXODWLI�EHUXSD�SHQMDUD�GDQ�GHQGD�
PDND�GHQGD�GLJDQWL�GHQJDQ�SHODWLKDQ�NHUMD´��

%HUGDVDUNDQ�XUDLDQ� VLQJNDW�PHQJHQDL�
NH���SHUNDUD�GL�DWDV��PHQXQMXNDQ�EDKZD�\DQJ�
PHQMDGL� DODVDQ� KDNLP� GDODP� PHQHUDSDQ�
SLGDQD� SHODWLKDQ� NHUMD� WHUKDGDS� DQDN� \DLWX�
DGDQ\D�NHWHQWXDQ�3DVDO����D\DW�����8QGDQJ�
8QGDQJ�1RPRU����WDKXQ������WHQWDQJ�6LVWHP�
3HUDGLODQ�3LGDQD�$QDN��\DQJ�PHPHULQWDKNDQ�
XQWXN� GLWHUDSNDQ� � SLGDQD� SHODWLKDQ� NHUMD�
WHUKDGDS� DQDN� VHEDJDL� JDQWL� SLGDQD� GHQGD��
+DO�LQL�MXJD�VHODUDV�GHQJDQ�SHQGDSDW�KDNLP�
DQDN� GL� 3HQJDGLODQ� 1HJHUL� .XSDQJ� \DLWX�
7KHRGRUD�8VIXQDQ�\DQJ�PHQ\DWDNDQ�EDKZD��
\DQJ� PHQMDGL� GDVDU� PHQMDWXKNDQ� SXWXVDQ�
KXNXPDQ� SLGDQD� SHODWLKDQ� NHUMD� WHUKDGDS�
DQDN� DGDODK� 3DVDO� ��� D\DW� ���� 8QGDQJ�
8QGDQJ�1RPRU����WDKXQ������WHQWDQJ�6LVWHP�
3HUDGLODQ�3LGDQD�$QDN�

$ODVDQ� KDNLP� GDODP� PHQMDWXKNDQ�
SLGDQD� SHODWLKDQ� NHUMD� WHUKDGDS� DQDN�
VHEDJDLPDQD � G LNHPXNDNDQ� G L � D WDV ��
PHQXQMXNDQ� EDKZD� KDNLP� PHQJJXQDNDQ�
3DVDO����D\DW�����8QGDQJ�8QGDQJ�1RPRU����
WDKXQ������WHQWDQJ�6LVWHP�3HUDGLODQ�3LGDQD�
$QDN� VHEDJDL� GDVDU� SHQHUDSDQ� SLGDQD�
SHODWLKDQ� NHUMD� WHUKDGDS� DQDN�� 6HNLODV�
PHPDQJ� WHUOLKDW� EDKZD� KDNLP� WHODK�
PHODNVDQDNDQ�DPDQDW�WXJDVQ\D�GHQJDQ�EDLN�
\DLWX� PHPEHULNDQ� NHSDVWLDQ� KXNXP� IRUPLO��
WHUKDGDS� DQDN� \DQJ� EHUNRQÀLN� GHQJDQ�
KXNXP�� 7HWDSL� DSDELOD� GLOLKDW� GDUL� WXMXDQ�
PHPEHULNDQ� SHUOLQGXQJDQ� WHUKDGDS� DQDN�
\DQJ� EHUNRQÀLN� GHQJDQ� KXNXP�� PDND�
SHUWLPEDQJDQ� GDQ� SXWXVDQ� WHUVHEXW� EHOXP�
PHPEHULNDQ� SHUOLQGXQJDQ� WHUKDGDS� DQDN�
\DQJ�EHUNRQÀLN�GHQJDQ�KXNXP�\DQJ�GLMDWXKL�
SLGDQD�SHODWLKDQ�NHUMD�� �+DO� LQL�GLVHEDENDQ�
NDUHQD�GHQJDQ�DGDQ\D�SXWXVDQ�WHUVHEXW�MXVWUX�
E H U S R W H Q V L � P H Q L P E X O N D Q � W L G D N�
WHUOLQGXQJLQ\D� KDN�KDN� DQDN� SDGD� VDDW�
PHQMDODQL�SLGDQD�SHODWLKDQ�NHUMD�NDUHQD�MDNVD�
D N D Q � PHQJ D O DP L � N H V X O L W D Q � G D O DP�
PHODNVDQDNDQ� HNVHNXVL� WHUKDGDS� SXWXVDQ�
WHUVHEXW� NDUHQD� � EHOXP� DGDQ\D� SHUDWXUDQ�
SHPHULQWDK�PHQJHQDL�SHODNVDQDDQ�SHODWLKDQ�

NHUMD��

3HODNVDQDDQ� SLGDQD� SHODWLKDQ� NHUMD�

\DQJ� WLGDN� EHQDU� GDQ� WLGDN� VHVXDL� GHQJDQ�

EDNDW� DQDN�� GDSDW� DUWLNDQ� DQDN� WLGDN�

PHQGDSDW� SHUOLQGXQJDQ� KXNXP� NDUHQD�

SHODWLKDQ� NHUMD� WHUVHEXW� WLGDN� � PDPSX�

PHQLQJNDWNDQ� NHPDPSXDQ� DQDN�� 0DLGLQ�

*XOWRP� EDKZD� �0DLGLQ� *XOWRP�� �������

3HUOLQGXQJDQ�DQDN�DGDODK�VHJDOD�XVDKD�\DQJ�

GLODNXNDQ� XQWXN� PHQFLSWDNDQ� NRQGLVL� DJDU�

VHWLDS� � DQDN� GDSDW� PHODNVDQDNDQ� KDN� GDQ�

NHZDMLEDQQ\D� GHPL� SHUNHPEDQJDQ� GDQ�

SHUWXPEXKDQ� DQDN� VHFDUD� ZDMDU� EDLN� ¿VLN��

PHQWDO��GDQ�VRVLDO��6HFDUD�QRUPDWLI��EHQWXN�

SHUOLQGXQJDQ� WHUKDGDS� DQDN� \DQJ� PHQMDGL�

SHODNX� WLQGDN� SLGDQD� PDVXN� GDODP� EHQWXN�

SHUOLQGXQJDQ� NKXVXV� VHEDJDLPDQD� GLDWXU�

GDODP� 3DVDO� �� DQJND� ��� 8QGDQJ�8QGDQJ�

UHSXEOLN� ,QGRQHVLD� 1RPRU� ��� WDKXQ� �����

7HQWDQJ� 3HUXEDKDQ� $WDV� 8QGDQJ�8QGDQJ�

5HSXEOLN� ,QGRQHVLD�1RPRU� ���7DKXQ������

WHQWDQJ� 3HUOLQGXQJDQ� $QDN� EDKZD� �´�

SHUOLQGXQJDQ� NKXVXV� DGDODK� SHUOLQGXQJDQ�

\DQJ� GLEHULNDQ� NHSDGD� DQDN� GDODP� VLWXDVL�

GDUXUDW�� DQDN� \DQJ� EHUKDGDSDQ� GHQJDQ�

KXNXP�� DQDN� GDUL� NHORPSRN�PLQRULWDV� GDQ�

WHULVRODVL�� DQDN� \DQJ� GLHNVSORLWDVL� VHFDUD�

HNRQRPL� GDQ�DWDX� VHNVXDO�� DQDN� \DQJ�

GLSHUGDJDQJNDQ��DQDN�\DQJ�PHQMDGL�NRUEDQ�

SHQ\D ODKJXQDDQ � QD UNRED � � D ONRKR O ��

SVLNRWURSLND��GDQ�]DW�DGLWLI�ODLQQ\D��QDS]D���

DQDN� NRUEDQ� SHQFXOLNDQ� � SHQMXDODQ��

SHUGDJDQJDQ�� DQDN� NRUEDQ� NHNHUDVDQ�� EDLN�

¿ V L N � G D Q � D W D X � PHQ W D O � � D Q D N � \ D QJ�

PHQ\DQGDQJ� FDFDW�� GDQ� DQDN� NRUEDQ�

SHUODNXDQ� VDODK� SHQHODQWDUDQ�� 6HODQMXWQ\D�

GDODP�3DVDO����D\DW���GDQ�D\DW���GLVHEXWNDQ�

EDKZD��

³���� SHUOLQGXQJDQ� NKXVXV� EDJL� DQDN� \DQJ�

E H U K D G D S D Q � G H Q J D Q � K X N X P�

VHEDJDLPDQD� GDODP� 3DVDO� ��� PHOLSXWL�

DQDN�\DQJ�EHUNRQÀLN�GHQJDQ�KXNXP�GDQ�

DQDN�NRUEDQ�WLQGDN�SLGDQD��PHUXSDNDQ�

NHZDM LEDQ � GDQ � WDQJJXQJ� MDZDE�

SHPHULQWDK�GDQ�PDV\DUDNDW�

���� SHUOLQGXQJDQ� NKXVXV� EDJL� DQDN� \DQJ�

E H U K D G D S D Q � G H Q J D Q � K X N X P�

VHEDJDLPDQD� GLPDNVXG� GDODP� D\DW� ����

GLODNVDQDNDQ�PHODOXL��

D�� 3HU ODNXDQ � D WDV � DQDN � VHFDUD�

���
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PDQXVLDZL�VHVXDL�GHQJDQ�PDUWDEDW�

GDQ�KDN�KDN�DQDN�

E�� 3HQ\HGLDDQ�SHWXJDV�SHQGDPSLQJDQ�

NKXVXV�DQDN�VHMDN�GLQL�

F�� 3HQ\HGLDDQ� VDUDQD� GDQ� SUDVDUDQD�

NKXVXV�

G�� 3HQMDWXKDQ�VDQNVL�\DQJ�WHSDW�XQWXN�

NHSHQWLQJDQ� \DQJ� WHUEDLN� EDJL�

DQDN�

H�� 3HPDQWDXDQ� GDQ� SHQFDWDWDQ� WHUXV�

PHQHUXV� WHUKDGDS� SHUNHPEDQJDQ�

DQDN� \DQJ� EHUKDGDSDQ� GHQJDQ�

KXNXP�

I�� 3 HPE H U L D Q � M DP L Q D Q � X Q W X N�

PHPSHU W DKDQNDQ � KXEXQJDQ�

GHQJDQ�RUDQJ�WXD�DWDX�NHOXDUJD��GDQ

J�� 3HUOLQGXQJDQ� GDUL� SHPEHULWDDQ�

LGHQWLWDV�PHODOXL�PHGLD�PDVVD�GDQ�

XQWXN�PHQJKLQGDUL�ODEHOLVDVL�´
%HUGDVDUNDQ� 8QGDQJ�8QGDQJ� 1RPRU�

��� WDKXQ� ����� 7HQWDQJ� 3HUXEDKDQ� $WDV�
8QGDQJ�8QGDQJ�5HSXEOLN�,QGRQHVLD�1RPRU�
���7DKXQ������ WHQWDQJ�3HUOLQGXQJDQ�$QDN�
3DVDO����D\DW���KXUXI�G�MHODV�PHQJDWXU�EDKZD�
SHQMDWXKDQ� VDQNVL� KDUXV� WHSDW� XQWXN�
NHSHQWLQJDQ�WHUEDLN�DQDN��$UWLQ\D�SHODWLKDQ�
NHUMD� \DQJ� GLEHULNDQ� KDUXV� VHVXDL� GHQJDQ�
PLQDW� GDQ� EDNDW� DQDN� VHKLQJJD� PDPSX�
PHQLQJNDWNDQ�NHPDPSXDQ�DQDN�WHUVHEXW����

� 0HPDQJ � S L K D N � \ D Q J � S D O L Q J�
EHUWDQJJXQJMDZDE� GDUL� WHUJDQJJXQJQ\D�
VLVWHP�SHUDGLODQ�SLGDQD�GDODP�PHODNVDQDNDQ�
HNVHNXVL�SXWXVDQ�SLGDQD�SHODWLKDQ�NHUMD�DWDX�
\DQJ� KDUXV� GLVDODKNDQ� DGDODK� SHPHULQWDK�
NDUHQD� WLGDN� FHSDW� GDODP� PHQJHOXDUNDQ�
SHUDWXUDQ� SHPHULQWDK� WHQWDQJ� WDWD� FDUD�
SHODNVDQDDQ� SHODWLKDQ� NHUMD�� +DO� LQL�
GLVHEDENDQ�NDUHQD� �8QGDQJ�8QGDQJ�1RPRU�
��� WDKXQ� ����� WHQWDQJ� 6LVWHP� 3HUDGLODQ�
3LGDQD�$QDN�3DVDO�����MHODV�PHPHULQWDKNDQ�
SHPHULQWDK� XQWXN� SDOLQJ� ODPEDW� �� WDKXQ�
VHWHODK� 8QGDQJ�8QGDQJ� 1RPRU� ��� WDKXQ�
�����WHQWDQJ�6LVWHP�3HUDGLODQ�3LGDQD�$QDN�
GLEHUODNXNDQ�KDUXV�PHQJHOXDUNDQ��SHUDWXUDQ�
SHODNVDQDDQ� 8QGDQJ�8QGDQJ� 1RPRU� ���
WDKXQ������WHQWDQJ�6LVWHP�3HUDGLODQ�3LGDQD�
$QDN�� 'HQJDQ� GHPLNLDQ� NDUHQD� 8QGDQJ�
8QGDQJ� 1RPRU� ��� WDKXQ� ����� WHQWDQJ�
6LVWHP�3HUDGLODQ�3LGDQD�$QDN�PXODL�EHUODNX�
WHUKLWXQJ� WDQJJDO� ��� -XOL� � ������ PDND�
VHKDUXVQ\D� � SDOLQJ� ODPEDW� ��� -XOL� � �����

VXGDK�DGD�SHUDWXUDQ�SHODNVDQDDQ� �8QGDQJ�
8QGDQJ� 1RPRU� ��� WDKXQ� ����� WHQWDQJ�
6LVWHP�3HUDGLODQ�3LGDQD�$QDN�

6 LNDS � SHPHU LQ WDK � \DQJ � EH OXP�
PHQJHOXDUNDQ�SHUDWXUDQ�SHPHULQWDK�WHQWDQJ�
SHODNVDQDDQ� WDWD� FDUD�SHODWLKDQ�NHUMD�� WLGDN��
EHUDUWL�EDKZD�SLGDQD�SHODWLKDQ�NHUMD�EHOXP�
GDSDW� GLWHUDSNDQ� WHUKDGDS� DQDN� \DQJ�
EHUNRQÀLN � � GHQJDQ� KXNXP� � � 6HMDN�
EHUODNXQ\D�8QGDQJ�8QGDQJ�1RPRU����WDKXQ�
�����WHQWDQJ�6LVWHP�3HUDGLODQ�3LGDQD�$QDN��
PDND� GHQJDQ� VHQGLULQ\D� KDNLP� ZDMLE�
PHQHUDSNDQ� SLGDQD� SHODWLKDQ� NHUMD� VHEDJDL�
JDQWL�SLGDQD�GHQGD��

+DNLP� ZDMLE� PHPEHULNDQ� SXWXVDQ�
WHUKDGDS�SHUNDUD�SLGDQD�WHUVHEXW��7HWDSL�WLGDN�
EH U D U W L � M XJD � EDKZD � � KDN LP � KDQ\D�
PHPEHULNDQ�SXWXVDQ�SLGDQD�SHODWLKDQ�NHUMD�
GDQ� PHPELDUNDQ� SHQXQWXW� XPXP� EHUVHUWD�
/HPEDJD�3HPELQDDQ�.KXVXV�$QDN��/3.$��
\DQJ�PHODNVDQDNDQ�SXWXVDQ�WHUVHEXW�NDUHQD�
GHQJDQ�WLGDN�DGDQ\D�SHUDWXUDQ�PHQJHQDL�WDWD�
FDUD� SHODNVDQDDQ� SHODWLKDQ� NHUMD� DNDQ�
PHPEXDW�SHQXQWXW�XPXP�GDQ�SHWXJDV�/3.$�
NHVXOLWDQ� GDODP� PHQJHNVHNXVL� SXWXVDQ�
WHUVHEXW��

.HVXOLWDQ� PHODNVDQDNDQ� SXWXVDQ�
KDNLP� � PXODL� WHUOLKDW� NHWLND� -DNVD� KHQGDN�
PHODNVDQDNDQ� HNVHNXVL� WHUKDGDS� SLGDQD�
SHODWLKDQ� NHUMD� �� RUDQJ� DQDN� \DQJ� GDODP�
SXWXVDQQ\D� WLGDN� GLVHEXWNDQ� WHPSDW�
GLODNXNDQ�SHODWLKDQ�NHUMD��WHWDSL�GLVHEXWNDQ�
PDVD� SLGDQD� SHODWLKDQ� NHUMDQ\D�� $UWLQ\D�
-DNVD�GLKDGDSNDQ�EHUEDJDL�SHUVRDODQ�WHUNDLW�
GHQJDQ�SHODNVDQDDQ�HNVHNXVL�WHUKDGDS�DQDN�
\DQJ�GLMDWXKL�SLGDQD�SHODWLKDQ�NHUMD�VHSHUWL�
EDJDLPDQD� FDUD� PHQJHNVHNXVLQ\D�� GLPDQD�
DNDQ� GLHNVHNXVL� GDQ� MHQLV� SHODWLKDQ� NHUMD�
DSDNDK�\DQJ�DNDQ�GLEHULNDQ�NHSDGD�DQDN�DWDX�
KDUXV� PHPSHUKDWLNDQ� MHQLV� SHODWLKDQ� \DQJ�
WHSDW� EDJL� NHSHQWLQJDQ� DQDN� GDQ� KDUXV�
PHQ\HVXDLNDQ� GHQJDQ� PDVD� SHODWLKDQ�
NHUMDQ\D�

.HVHVXDLDQ�DQWDUD�MHQLV�SHODWLKDQ�NHUMD�
GDQ�PDVD�SHODWLKDQ�NHUMD�VDQJDW�GLEXWXKNDQ�
XQWXN�PHQFDSDL� WXMXDQ� GDUL� SHODWLKDQ� NHUMD�
LWX�VHQGLUL��6HODLQ�LWX�-DNVD�MXJD�WLGDN�GDSDW�
PHQ\H UDKNDQ � NHSDGD � /3.$� XQ WXN�
PHPEHULNDQ� SHODWLKDQ� NHUMD� NDUHQD� VHVXDL�
SHUDWXUDQ�SHUXQGDQJ�XQGDQJDQ�/3.$�KDQ\D�
PHPLOLNL�NHZHQDQJDQ�PHODNVDQDNDQ�SLGDQD�
EDGDQ� WHUKDGDS� DQDN��$UWLQ\D�� /3.$� WLGDN��

���
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PHPLOLNL�GDVDU�KXNXP�\DQJ�GDSDW�GLJXQDNDQ�
XQWXN� PHODNXNDQ� SHODWLKDQ� NHUMD�� /DLQ�
KDOQ\D�WHUKDGDS�SLGDQD�EDGDQ��KDNLP�FXNXS�
PHQHQWXNDQ� PDVD� KXNXPDQ� SLGDQD� EDGDQ�
WHUKDGDS� DQDN� NDUHQD� VHVXDL� NHWHQWXDQ�
SHUXQGDQJ�XQGDQJDQ� /3.$� PHUXSDNDQ�
WHPSDW� GLODNVDQDNDQQ\D� SLGDQD� EDGDQ�
WHUKDGDS� DQDN� \DQJ� EHUNRQÀLN� � GHQJDQ�
KXNXP��

6HODLQ�LWX��WHUKDGDS����VDWX��RUDQJ�DQDN�
\DQJ�GDODP�SXWXVDQ�KDNLP�GLWHQWXNDQ�/3.$�
VHEDJDL�WHPSDW�GLODNVDQDNDQ�SHODWLKDQ�NHUMD���
MXJD�DNDQ�PHQHPXL�NHVXOLWDQ�NDUHQD�GHQJDQ�
WLGDN� DGDQ\D� NHZHQDQJDQ� /3.$� XQWXN�
PHODNVDQDNDQ� SHODWLKDQ� NHUMD� PDND� GDSDW�
GLDUWLNDQ� EDKZD� WLGDN� DGD� NHVLDSDQ� GDUL�
/3.$�XQWXN�PHODNVDQDNDQ�SHODWLKDQ�NHUMD��
0HPDQJ� GDODP� NHQ\DWDDQQ\D� SHQXQWXW�
XPXP� PHQ\HUDKNDQ� NHOLPD� RUDQJ� DQDN�
WHUVHEXW�NHSDGD�/3.$��WHWDSL�VHWHODK�VHOHVDL�
PHQMDODQL� PDVD� SLGDQD� EDGDQQ\D�� PDND�
/3.$� PHQ\HUDKNDQ� PHUHND� NHSDGD� %DODL�
3HPDV\DUDNDWDQ� �%$3$6�� XQWXN� GLODNXNDQ�
SHODWLKDQ�NHUMD�PHVNLSXQ��%$3$6�MXJD�WLGDN�
PHPLOLNL� GDVDU� KXNXP� XQWXN� PHODNXNDQ�
SHODWLKDQ�NHUMD�WHUKDGDS�DQDN��WHWDSL�WLQGDNDQ�
WHUVHEXW�PHUXSDNDQ�NHELMDNDQ�\DQJ�GLDPELO�
XQWXN�PHQVLDVDWL�NHNRVRQJDQ�KXNXP�

%HUGDVDUNDQ� NHVXOLWDQ� \DQJ� GLDODPL�
S HQXQ W X W � XPXP � GDQ � /3.$� GD O DP�
PHQJHNVHNXVL� SXWXVDQ� PHQJHQDL� KXNXPDQ�
SHODWLKDQ�NHUMD�WHUKDGDS�DQDN�\DQJ�EHUNRÀLN�
GHQJDQ� KXNXP�� PHQXQMXNDQ� EDKZD� VLVWHP�
SHUDGLODQ� SLGDQD� DQDN� WLGDN� GDSDW� EHNHUMD�
G H Q J D Q � E D L N � G D Q � E H Q D U � � G D O D P�
PHQJLPSOHPHQWDVLNDQ� � 3DVDO� ��� D\DW� ����
8QGDQJ�8QGDQJ� 1RPRU� ��� WDKXQ� �����
WHQWDQJ� 6LVWHP� 3HUDGLODQ� 3LGDQD� $QDN���
3DGDKDO� VHFDUD� WHRULWLV� � 3HQJDGLODQ��
NHMDNVDDQ� GDQ� /3.$� PHUXSDNDQ� VLVWHP�
SHUDGLODQ� SLGDQD� \DQJ� GDODP� EHNHUMDQ\D�
KDUXV� WHUSDGX�� 0HQXUXW� 5XVOL� 0XKDPPDG�
�5XVOL� 0XKDPPDG�� ������ �� GDODP� VLVWHP�
SHUDGLODQ� SLGDQD� WHUSDGX�� OHPEDJD� DWDX�
LQVWDQVL� \DQJ� EHNHUMD� � GDODP� SHQHJDNDQ�
KXNXP�� PHVNLSXQ� WXJDVQ\D� EHUEHGD�EHGD�
GDQ� VHFDUD� LQWHUQDO� PHPSXQ\DL� WXMXDQ�
VHQGLUL�VHQGLUL�� WHWDSL� SDGD� KDNLNDWQ\D�
PDVLQJ�PDVLQJ� VXE� VLVWHP� GDODP� VLVWHP�
SHUDGLODQ�SLGDQD�WHUVHEXW�VDOLQJ�EHNHUMD�VDPD�
GDQ�WHULNDW�VDWX�WXMXDQ�\DQJ�VDPD��+DO�LQL�ELVD�
WHUMDGL�MLND�GLGXNXQJ�DGDQ\D�VLQNURQLVDVL�GDUL�

VHJL�VXEVWDQVL�\DQJ�PHQFDNXS�SURGXN�KXNXP�
GLELGDQJ� VLVWHP� SHUDGLODQ� SLGDQD� \DQJ�
PHPXQJNLQNDQ� VHJHQDS� VXEVLVWHP� GDSDW�
EHNHUMD� VHFDUD� NRKHUHQ�� NRRUGLQDWLI� GDQ�
LQWHJUDWLI��

'HQJDQ�GHPLNLDQ��+DNLP�VHKDUXVQ\D�
GDSDW�PHODNXNDQ� ODQJNDK� KXNXP� SURJUHVLI�
GDODP� PHQJKDGDSL� NHNRVRQJDQ� SHUDWXUDQ�
SHUXQGDQJ�XQGDQJDQ � �ZHW � YDFXXP ��
PHQJHQDL� WDWD� FDUD� SHODNVDQDDQ� SHODWLKDQ�
NHUMD� VHKLQJJD� VLVWHP�SHUDGLODQ� DQDN�GDSDW�
EHNHUMD�VHFDUD�WHUSDGX�GDQ�VLQNURQ���0HQXUXW��
SHQGDSDW� � -D]LP� +DPLGL� VHEDJDLPDQD�
GLNXWLS�$KPDG�5LIDL� EDKZD� �$KPDG�5LIDL��
������� GDODP� PHQJKDGDSL� NHNRVRQJDQ�
KXNXP� �UHFKWV� YDFXXP�� DWDX� NHNRVRQJDQ�
XQGDQJ�XQGDQJ� �ZHW� YDFXXP��� KDNLP�
EHUSHJDQJ�SDGD�DVDV�LXV�FXULD�QRYLW��GLPDQD�
KDNLP� GLDQJJDS� WDKX� DNDQ� KXNXPQ\D�� GDQ�
KDNLP� WLGDN� EROHK� PHQRODN� VXDWX� SHUNDUD��
GHQJDQ� DODVDQ� WLGDN� DGD� DWDX� WLGDN� MHODV�
KXNXPQ\D��XQWXN�LWX�KDNLP�ZDMLE�PHQJJDOL�
QLODL�QLODL� KXNXP� \DQJ� KLGXS� GDODP�
PDV\DUDNDW��

3HQGDSDW�-D]LP�+DPLGL�GL�DWDV��VHODUDV��

GHQJDQ� 8QGDQJ�XQGDQJ� 1RPRU� ��� 7DKXQ�

�����WHQWDQJ�NHNXDVDDQ�.HKDNLPDQ�3DVDO���

D\DW� ���� \DQJ�EHUEXQ\L�� ´KDNLP�GDQ�KDNLP�

NRQVWLWXVL� ZDMLE� PHQJJDOL�� PHQJLNXWL�� GDQ�

PHPDKDPL� QLODL�QLODL� KXNXP� � GDQ� UDVD�

NHDGLODQ� \DQJ� KLGXS� � GDODP� PDV\DUDNDW´��

6HODQMXWQ\D��3DVDO����D\DW�����\DQJ�EHUEXQ\L�

�´3HQJDGLODQ� � GLODUDQJ� PHQRODN� XQWXN�

PHPHULNVD�� PHQJDGLOL�� GDQ�PHPXWXV� VXDWX�

SHULVWLZD� \DQJ� GLDQMXNDQ� GHQJDQ� GDOLK�

EDKZD� KXNXP� WLGDN� DGD� DWDX� NXUDQJ� MHODV��

PHODLQNDQ� ZDMLE� XQWXN� PHPHULNVD� GDQ�

PHQJDGLOL´���
0HQJDWDV L � NHNRVRQJDQ � KXNXP�

PHQJHQDL� WDWD� FDUD� SHODNVDQDDQ� SHODWLKDQ�
NHUMD��PDND�VHKDUXVQ\D�KDNLP�WLGDN�VHNHGDU�
PHQMDWXKNDQ� SLGDQD� SHODWLKDQ� NHUMD�� WHWDSL�
GDODP� SXWXVDQ� WHUVHEXW� SHUOX� PHQHQWXNDQ�
WHPSDW� GLODNVDQDNDQQ\D� SXWXVDQ� WHUVHEXW�
PDXSXQ� WDWD� FDUD� � SHODNVDQDDQQ\D� GHQJDQ�
PHQJDFX� SDGD� SHUDWXUDQ� SHUXQGDQJ�
XQGDQJDQ� \DQJ� EHUNDLWDQ� GHQJDQ� SHODWLKDQ�
GDQ�SHNHUMD�DQDN�

3XWXVDQ� \DQJ� PHPXDW� PHQJHQDL�
SLGDQD� SHODWLKDQ� NHUMD� GDQ� WDWD� FDUD�
SHODNVDQDDQQ\D�DNDQ�PHPSHUODQFDU�NLQHUMD�
S HQXQ W X W � XPXP � GDQ � /3.$� GD O DP�

���
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PHQJHNVHNXVL� SXWXVDQ� WHUVHEXW�� +DO� LQL�
GLVHEDENDQ� NDUHQD� GDVDU� SHODNVDQDDQ�
HNVHNXVL� DGDODK� SXWXVDQ� KDNLP�� 0HPDQJ�
WXJDV�XWDPD�KDNLP�GDODP�PHPEXDW�SXWXVDQ�
OHELK� SDGD� PHQHUDSNDQ� KXNXP� PDWHULO� NH�
GDODP� SHULVWLZD� NRQNULW� GDQ� EXNDQ� WHUNDLW�
KXNXP� IRUPLOQ\D�� WHWDSL� GDODP� PHQJDWDVL���
NHNRVRQJDQ� KXNXP� IRUPLO� NKXVXVQ\D�
SHODNVDQDDQ�HNVHNXVL��PDND�GDODP�SXWXVDQ�
WHUVHEXW� MXJD� SHUOX� PHQHQWXNDQ� SURVHGXUDO�
DWDX� WDWD� FDUD� SHODNVDQDDQQ\D�� +DO� LQL�
GLVHEDENDQ� NDUHQD� GHQJDQ� WLGDN� GLEXDWQ\D�
SHUDWXUDQ�SHODNVDQD�ROHK�SHPHULQWDK��PDND�
KDNLP� GDSDW� PHQJJXQDNDQ� SULQVLS� MXGJH�
PDGH� ODZ � XQWXN� PHQJDWXU� WDWD� FDUD�
SHODNVDQDDQ� SHWLKDQ� NHUMD� WHUKDGDS� DQDN�
\DQJ�GLSXWXV�SLGDQD�SHODWLKDQ�NHUMD��'HQJDQ�
GHPLNLDQ�PDND��SXWXVDQ�WHUVHEXW�PHUXSDNDQ�
KXNXP�\DQJ�KDUXV�GLSDWXKL�GDQ�GLODNVDQDNDQ�
ROHK�VHPXD�SLKDN��

+DO�LQL�VHODUDV�GHQJDQ�SDQGDSDW� �7LWLN�
7ULZXODQ�7XWLN�EDKZD��7LWWLN�7ULZXODQ�7XWLN��
�������SXWXVDQ�KDNLP�SDGD�GDVDUQ\D�DGDODK�
KXNXP� �MXJGH�PDGH�ODZ��� 6HEDJDLPDQD�
KXNXP�SDGD�XPXPQ\D�LWX�KDUXV�GLWDDWL�GDQ�
PHPSXQ\DL� NHNXDWDQ� PHQJLNDW�� WHUXWDPD�
PHQJLNDW�SDUD�SLKDN�\DQJ�EHUSHUNDUD�

� 3XWXVDQ� KDNLP� \DQJ� GHPLNLDQ��
PHPDQJ� GLOXDU� GDUL� ELDVDQ\D�� NDUHQD�
VHEDJDLPDQD�WHODK�GLNHPXNDNDQ�GL�DWDV��SDGD�
XPXPQ\D�KDNLP�KDQ\D�PHQHUDSNDQ�KXNXP�
PDWHULO� WHUKDGDS� SHULVWLZD� SLGDQD� \DQJ�
NRQNUHW� GDQ� MDQJND� ZDNWX� KXNXPDQ� \DQJ�
KDUXV� GLMDODQL�� 7HWDSL� � GDODP� PHQJDWDVL�
NHNRVRQJDQ�KXNXP��PDND�KDNLP�GLKDUDSNDQ�
GDODP� SXWXVDQQ\D� MXJD� GLKDUDSNDQ� GDSDW�
PHPEHULNDQ� VROXVL� XQWXN� � PHQJDWDVL�
NHNRVRQJDQ�KXNXP��+DO�LQL�PHUXSDNDQ�FDUD�
WHUEDLN� \DQJ� GDSDW� GLODNXNDQ� VLVWHP�
SHUDGLODQ� SLGDQD� GDULSDGD� KDNLP� KDQ\D�
PHQHUDSNDQ� SLGDQD� SHODWLKDQ� NHUMD� WDQSD�
PHQJDWXU�WDWD�FDUD�SHODNVDQDDQQ\D�VHKLQJJD�
PHQ\XOLWNDQ� SHQXQWXW� XPXP� GDQ� /3.$�
GDODP� PHODNVDQDNDQ� SXWXVDQ� WHUVHEXW�
VHEDJDLPDQD�\DQJ�WHUMDGL�GL�ZLOD\DK�KXNXP�
.HMDNVDDQ�1HJHUL�.XSDQJ��

7LQGDNDQ� KDNLP� GDODP� PHPEXDW�
SXWXVDQ�\DQJ� MXJD�PHQJDWXU�PHQJHQDL� WDWD�
FDUD� SHODNVDQDDQ� HNVHNXVL� MXJD� KDUXV�
GLFHUPDWL��+DNLP�KDUXV�PHQJJDOL�QLODL�QLODL�
KXNXP� SHU O LQGXQJDQ � DQDN � PDXSXQ�
SHQJDWXUDQ�PHQJHQDL�SHODNVDQDDQ�SHODWLKDQ�

NHUMD� VHKLQJJD� SXWXVDQ� WHUVHEXW� WLGDN� VDMD�
PHPEXDW�SHQXQWXW�XPXP�GDQ�/3.$�PDPSX�
PHODNVDQDNDQ�SXWXVDQ�WHUVHEXW�GHQJDQ�EDLN�
GDQ� EHQDU�� WHWDSL� MXJD� DQDN� \DQJ� GLKXNXP�
GHQJDQ� SHODWLKDQ� NHUMD� DNDQ� PHUDVDNDQ�
PDQIDDW�GDUL�SXWXVDQ�WHUVHEXW��$UWLQ\D�KDNLP�
KDUXV�PDPSX�PHODNXNDQ�SHQHPXDQ�KXNXP�
\DQJ� WHSDW� XQWXN� PHQJDWXU� WDWD� FDUD�
SHODNVDQDDQ�SHODWLKDQ�NHUMD��

��� 3HUOLQGXQJDQ� +XNXP� 7HUKDGDS��
$QDN� \DQJ� %HUNRQÀLN� GHQJDQ�
+XNXP� \DQJ� � 'LMDWXKNDQ� 3LGDQD�
3HODWLKDQ�.HUMD�GL�.HMDNVDDQ�1HJHUL�
.XSDQJ
%H UG D V D U N DQ � K D V L O � S H Q H O L W L D Q�

PHQXQMXNDQ� EDKZD� � SHUOLQGXQJDQ� KXNXP�
WHUKDGDS�DQDN�\DQJ�GLMDWXKL�SLGDQD�SHODWLKDQ�
NHUMD� EHOXP�GLODNVDQDNDQ� VHFDUD� EHQDU� GDQ�
WHSDW��+DO�LQL�GLVHEDENDQ�NDUHQD�SHODNVDQDDQ�
SXWXVDQ�KDNLP�WHUKDGDS� �NHOLPD�DQDN�\DLWX���
��� )HUGLQDQ� (GLVRQ� 7DIXL�� ���0D[�0HO\DQ�
7ROOD�� ��� 0DNULV� $EURQ� /HR�� ��� -RKDQ��
%RHQEDOD�� ��� )UDQVLVNXV� 1LNDQ� .QDIPRQH��
\DQJ� PHQMDODQL� SHODWLKDQ� NHUMD�� VHPXDQ\D�
GLHNVHNXVL� VHNDOLJXV�EHUVDPD�SLGDQD�EDGDQ�
\DQJ�KDUXV�GLMDODQL�DQDN�GL�/3.$��3DGDKDO�
WLGDN� VHPXD� DQDN� \DQJ� GLMDWXKL� SLGDQD�
SH OD W LKDQ � NHU MD � � GD ODP� SXWXVDQQ\D�
GLVHEXWNDQ� WHPSDW� GLODNVDQDNDQ� SHODWLKDQ�
NHUMD�� �'DUL�NH����OLPD��DQDN�WHUVHEXW�KDQ\D�
VDWX�DQDN�\DLWX�)UDQVLVNXV�1LNDQ�.QDIPRQH�
\DQJ�GDODP�SXWXVDQQ\D�KDNLP�PHQHWDSNDQ�
/3.$� VHEDJDL� WHPSDW� GLODNVDQDNDQQ\D�
SH O D W L KDQ � NH U M D � � 'HQJDQ � GHPLN LDQ�
VHKDUXVQ\D� )UDQVLVNXV� 1LNDQ� .QDIPRQH�
\DQJ� GDSDW� GLHNVHNXVL� SHODWLKDQ� NHUMD� GL�
/3.$�

� 7LQGDNDQ� MDNVD� \DQJ� PHQJHNVHNXVL�
GHPLNLDQ�� VHEHQDUQ\D� PHUXSDNDQ� WLQGDNDQ�
GLVNUHVL�DJDU�DQDN�GDSDW�PHQMDODQL�SHODWLKDQ�
NHUMD� NDUHQD� GDODP� SXWXVDQ� WHUVHEXW� WLGDN�
GLVHEXWNDQ� WHPSDW� SHODNVDQDDQ� SHODWLKDQ�
NHUMD� GDQ� SHUDWXUDQ� SHODNVDQDDQ� SHODWLKDQ�
NH U M D � MXJD � EH OXP� DGD � � PDND � M DNVD�
PHQJHNVHNXVL� SLGDQD�SHODWLKDQ�NHUMD�XQWXN�
NH����HPSDW��DQDN�WHUVHEXW�GL�/3.$�VHKLQJJD�
PHUHND� GDSDW� VHJHUD� PHQMDODQL� SHODWLKDQ�
NHUMD�� 6LWXDVL� \DQJ� GLDODPL� MDNVD� GL�
.HMDNVDDQ� 1HJHUL� .XSDQJ� PHPDQJ� VDQJDW�
GLOHPDWLV� NDUHQD� MLND� WLGDN� PHQJHNVHNXVL�
SXWXVDQ�WHUVHEXW��PDND�DQDN�DNDQ�WHUEHEDQL�

���
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NDUHQD�EHOXP�PHQMDODQL�KXNXPDQQ\D��2OHK�
NDUHQD�LWX��SHQHPSDWDQ�NH����HPSDW��DQDN�GL�
/3.$� XQWXN� PHQMDODQL� SHODWLKDQ� NHUMD�
PHUXSDNDQ� SLOLKDQ� SHUOLQGXQJDQ� KXNXP�
\DQJ�GL�DPELO�MDNVD�DJDU�DQDN�GDSDW�VHOHVDL�
PHQMDODQL�KXNXPDQQ\D�

+DVLO� � SHQHOLWLDQ�PHQXQMXNDQ� EDKZD�
VHWHODK�DQDN�PHQMDODQL�SLGDQD�EDGDQ��PDND�
DQDN� WHUVHEXW� ODQJVXQJ� GLVHUDKNDQ� NH�
GLVHUDKNDQ� NH� %$3$6� XQWXN� PHQMDODQL�
SHODWLKDQ� NHUMD�� � $GDSXQ� WHUGDSDW� �� MHQLV�
SHODWLKDQ� NHUMD� \DQJ� GDSDW� GLEHULNDQ� GL�
%$3$6� NHSDGD� DQDN� � \DLWX� ��� 3HODWLKDQ�
PHQFXFL�PRWRU�GDQ�PRELO��GDQ����3HODWLKDQ�
PHPEHUVLKNDQ� KDODPDQ�� 'HQJDQ� GHPLNLDQ�
MHQLV�SHODWLKDQ�NHUMD�\DQJ�GLEHULNDQ�WHUKDGDS�
DQDN� VDQJDW� PLQLP� DWDX� VHGLNLW� NDUHQD� GL�
%$3$6� .XSDQJ� KDQ\D� WHUGDSDW� � �� MHQLV�
SHODWLKDQ� GHQJDQ� NHWHUEDWDVDQ� VDUDQD�
SHQGXNXQJ�SHODWLKDQ�NHUMD���

.HWHUEDWDVDQ� � MHQLV� SHODWLKDQ� \DQJ�
WHUVHGLD�GL�%$3$6�.XSDQJ�MLND�GLOLKDW�GDUL�
NXDOL¿NDVL� SHODWLKDQ� NHUMD�� PDND� KDQ\D�
SHODWLKDQ� PHQFXFL� PRWRU� GDQ� PRELO� \DQJ�
GDSDW� GLNDWHJRULNDQ� VHEDJDL� EDJLDQ� GDUL�
SHODWLKDQ� NHUMD� \DQJ� VHVXQJJXKQ\D� NDUHQD�
PHQFXFL�PRELO�GDQ�PRWRU�EDJLDQ�GDUL�GXQLD�
XVDKD� � VHKLQJJD�PHODOXL�SHODWLKDQ�PHQFXFL�
PRELO� GDQ� PRWRU� GDSDW� PHQLQJNDWNDQ�
NHPDPSXDQ�NHUMD�DQDN�WHUVHEXW��

'HQJDQ� PHPLOLNL � NHWHUDPSLODQ�
PHQFXFL� PRWRU� GDQ� PRELO�� PDND� NHODN�
VHWHODK�PHQMDODQL�PDVD�KXNXPDQQ\D� �GDSDW�
EHUXVDKD� DWDX� EHNHUMD� PHQJJXQDNDQ�
NHWHUDPSLODQ� PHQFXFL� PRWRU� GDQ� PRELO��
3HOXDQJ�NHUMD�PHQFXFL�PRWRU�GDQ�PRELO�GL�
.RWD�NXSDQJ�MXJD�PDVLK�WHUEXND�OHEDU�VHLULQJ�
EDQ\DNQ\D�WHPSDW�XVDKD�PHQFXFL�PRWRU�GDQ�
PRELO� \DQJ� EHUWHEDUDQ� GL� .RWD� .XSDQJ��
6HODLQ�LWX��GHQJDQ�NHWHUDPSLODQ�WHUVHEXW��MLND�
DQDN� PHPLOLNL� PRGDO� XVDKD�� PDND� GDSDW�
GLJXQDNDQ�XQWXN�PHPEXND�XVDKD�FXFL�PRWRU�
DWDX�PRELO��

6HGDQJNDQ�SHODWLKDQ�NHUMD�PHPEHUVLK�
NDQ�KDODPDQ��EXNDQ�PHUXSDNDQ�EDJLDQ�GDUL�
XSD\D�XQWXN�PHQLQJNDWNDQ�NHPDPSXDQ�DQDN�
GDODP� EHNHUMD�� NDUHQD� SHULKDO� NHJLDWDQ�
PHPEHUVLKNDQ�WLGDN�WHUPDVXN�GDODP�XSD\D�
PHQLQJNDWNDQ� NHPDPSXDQ� NHUMD� GDQ� WLGDN�
PHPEXWXKNDQ� SHODWLKDQ� NHUMD� NDUHQD� SDGD�
SULQVLSQ\D�NHJLDWDQ�PHPEHUVLKNDQ�KDODPDQ�
PHUXSDNDQ�UXWLQLWDV�VHKDUL�KDUL�GL�UXPDK�

%HUGDVDUNDQ� SHODNVDQDDQ� SHODWLKDQ�
NHUMD� \DQJ� GLEHULNDQ� � WHUKDGDS� DQDN� GL�
%$3$6�� PDND� GDSDW� GLVLPSXONDQ� EDKZD�
WHUGDSDW� �� DVSHN� SHQWLQJ� \DQJ� EHOXP�
WHUOLQGXQJL�\DLWX��
��� +DN�DQDN�XQWXN�EHUNHPEDQJ

+DN � D Q D N � X Q W X N � E H U N HPEDQJ��
PHUXSDNDQ�VDODK�VDWX�DVSHN�NHKLGXSDQ�DQDN�
\DQJ�KDUXV�GLOLQGXQJL��7HUPDVXN�NHWLND�DQDN�
PHQJKDGDSL�PDVDODK�KXNXP��+DO�LQLODK�\DQJ�
PHQ\HEDENDQ�SHODWLKDQ�NHUMD�GLDWXU�VHEDJDL�
VDODK� VDWX� VDQNVL� \DQJ� GLWHUDSNDQ� WHUKDGDS�
DQDN��6DQNVL�SHODWLKDQ�NHUMD�MLND�GLWHUDSNDQ�
DWDX� GLODNVDQDNDQ� GHQJDQ� EHQDU� GDQ� WHSDW���
GDSDW� PHPEHQWXN� DQDN� XQWXN� PHPLOLNL�
NHWUDPSLODQ� EHNHUMD� \DQJ� EDLN� VHKLQJJD�
GDSDW�GLSHUJXDNDQ�GDODP�NHKLGXSDQ�VHWHODK�
PHQMDODQL� PDVD� SLGDQD� EDGDQQ\D�� $UWLQ\D�
GDODP�VDQNVL�\DQJ�GLEHULNDQ��MXVWUX�PHPEXDW�
DQDN � EHUNHPEDQJ � NDUHQD � PHPL O LN L�
SHQJHWDKXDQ�GDQ�NHPDPSXDQ�XQWXN�EHNHUMD��

+DO� LQL� VHMDODQ� GHQJDQ� WHRUL� WXMXDQ��
\DQJ�EHURULHQWDVL�SDGD�NHPDQIDDW�SHPEHULDQ�
SLGDQD� GDQ� EXNDQ� SDGD� SHPEDODVDQ� DWDX�
SHQMHUDDQ� WHUKDGDS� SHODNX�� 0HQXUXW� 5RQL�
:L\DQWR� EDKZD� �5RQL� :L\DQWR�� �������
SHPLGDQDDQ� PHQXUXW� WHRUL� UHODWLI� DWDX�
GRHOWKHRULHHQ� DGDODK� EXNDQ� GLWXMXNDQ�
VHEDJDL� SHPEDODVDQ�� PHODLQNDQ� XQWXN�
PHQFDSDL� VXDWX� WXMXDQ� DWDX� PDNVXG� GDUL�
SHPLGDQDDQ� LWX�� VHKLQJJD� WHRUL� LQL� GLNHQDO�
VHEDJDL�WHRUL�WXMXDQ��-DGL��WXMXDQ�SHPLGDQDDQ�
DGDODK�NHPDQIDDWDQ��\DLWX��VHODLQ�PHQFHJDK�
WLPEXOQ\D� NHMDKDWDQ� GDQ� PHPSHUEDLNL�
NHWLGDN�SXDVDQ� PDV\DUDNDW�� MXJD� GLWXMXNDQ�
XQWXN�PHPSHUEDLNL�SULEDGL�VL�SHQMDKDW��

�3HODWLKDQ�NHUMD�\DQJ�PLQLP�GDQ�WLGDN�

GLVHVXDLNDQ� GHQJDQ� PLQDW� GDQ� EDNDW� DQDN��

WLGDN�VDMD�PHQJXUDQJL�VHPDQJDW�DQDN�XQWXN�

PHQJLNXWL�SHODWLKDQ�NHUMD�WHUVHEXW��WHWDSL�GDUL�

VLVL�SHPLGDQDDQ��PHQXQMXNDQ�EDKZD�WXMXDQ�

DNKLU� GDUL� SLGDQD� SHODWLKDQ� NHUMD� WLGDN��

WHUFDSDL��6HODLQ� LWX�� DQDN� MXJD�DNDQ�PHUDVD�

WHUDEDLNDQ�NDUHQD�WLGDN�PHQGDSDW�SHUODNXNDQ�

\DQJ�OD\DN�DWDX�VHPHVWLQ\D��6HODUDV�GHQJDQ�

KDO�LQL��PHQXUXW�6DWMLSWR�5DKDUGMR��6DWMLSWR�

5DKDUGMR� � ������ � VXDWX� NHSHQWLQJDQ�

PHUXSDNDQ� VDVDUDQ� GDUL� KDN�� EXNDQ� KDQ\D�

NDUHQD�LD�GLOLQGXQJL�ROHK�KXNXP��WHWDSL�MXJD�

NDUHQD�DGDQ\D�SHQJDNXDQ�WHUKDGDSQ\D�
��� � +DN� DQDN� XQWXN� PHQGDSDW� SHODWLKDQ�
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NHUMD� \DQJ� WHUEDLN� EDJL� NHSHQWLQJDQ�
DQDN�
+DVLO� SHQHOLWLDQ� PHQXQMXNDQ� EDKZD��

DQDN� \DQJ� GLMDWXKL� VDQNVL� SHODWLKDQ� NHUMD�
K D Q \ D � G L E H U L N D Q � S H O D W L K D Q � N H U M D�
PHPEHUVLKNDQ�KDODPDQ�GDQ�PHQFXFL�PRWRU�
VHU WD � PRELO � � .HGXD� SHODW LKDQ� NHU MD�
VHEDJDLPDQD� \DQJ� WHODK� GLODNVDQDNDQ� 'L�
%$3$6���EHOXP�PDPSX�PHQFHUPLQNDQ�MHQLV�
SHODWLKDQ� NHUMD� \DQJ� PDPSX� PHPEHULNDQ�
PDQIDDW�\DQJ�WHUEDLN�EDJL�NHSHQWLQJDQ�DQDN��

%HUGDVDUNDQ� DPDQDW�8QGDQJ�8QGDQJ�
5HSXEOLN� ,QGRQHVLD�1RPRU� ���7DKXQ������
WHQWDQJ� 3HUOLQGXQJDQ� $QDN� -R� 8QGDQJ�
8QGDQJ�UHSXEOLN�,QGRQHVLD�1RPRU����WDKXQ�
����� 7HQWDQJ� 3HUXEDKDQ� $WDV� 8QGDQJ�
8QGDQJ� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ���
7DKXQ������WHQWDQJ�3HUOLQGXQJDQ�$QDN�3DVDO�
��� D\DW� ���� KXUXI� G�� PHQXQMXNDQ� EDKZD�
SHODWLKDQ� NHUMD� KDUXV� GLEHULNDQ� \DQJ� WHSDW�
XQWXN� NHSHQWLQJDQ� WHUEDLN� DQDN�� $UWLQ\D�
SHODWLKDQ� NHUMD� KDUXV� PHQJDFX� SDGD� PLQDW�
GDQ�EDNDW�\DQJ�PLOLNL�DQDN��
��� +DN� DQDN� XQWXN� PHQGDSDW� VDUDQD�

SUDVDQD�SHODWLKDQ�NHUMD�
%H UGDVD UNDQ � KD V L O � SHQH O L W L DQ ��

PHQXQMXNNDQ� EDKZD� DQDN� \DQJ� EHUNRQÀLN�
GHQJDQ�KXNXP�\DQJ�GLMDWXKL�SHODWLKDQ�NHUMD�
GL�ZLOD\DK�KXNXP�.HMDNVDDQ�1HJHUL�.XSDQJ�
WLGDN�PHQGDSDW� SHUOLQGXQJDQ� KXNXP�XQWXN�
PHQGDSDW� VDUDQD� SUDVDUDQD� SHODWLKDQ� NHUMD�
\DQJ� WHSDW� GDQ� XQWXN� NHSHQWLQJDQ� WHUEDLN�
DQDN��

3HODNVDQDDQ� SHODWLKDQ� NHUMD� EHUXSD�
PHPEHUVLKNDQ�KDODPDQ�GDQ�PHQFXFL�PRWRU�
VHU WD � PRELO � � G L ODNXNDQ� GHQJDQ� DODW�
NRQYHQVLRQDO� VHSHUWL� XQWXN� PHPEHUVLKNDQ�
KDODPDQ� PHQJJXQDNDQ� VDSX�� 6HGDQJNDQ�
X Q W X N � PHQ FX F L � PRE L O � G D Q � PR W R U ��
PHQJJXQDNDQ�HPEHU�VHUWD�NDLQ�SHQFXFL��+DO�
LQL� PHQXQMXNDQ� EDKZD� VDUDQD�SUDVDUDQD�
\DQJ� WHUVHGLD� EHOXP� PDPSX� PHQGXNXQJ�
SHODWLKDQ� NHUMD� \DQJ� GLODNVDQDNDQ��'HQJDQ�
GHPLNLDQ�� SHODNVDQDDQ� SHODWLKDQ� NHUMD�
WHUKDGDS� DQDN� \DQJ� EHUNRQÀLN� GHQJDQ�
KXNXP�EHOXP�VHVXDL�GHQJDQ�DPDQDW�8QGDQJ�
8QGDQJ� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ���
7DKXQ� ����� WHQWDQJ� 3HUOLQGXQJDQ�$QDN� -R�
8QGDQJ�8QGDQJ�UHSXEOLN�,QGRQHVLD�1RPRU�
��� WDKXQ� ����� 7HQWDQJ� 3HUXEDKDQ� $WDV�
8QGDQJ�8QGDQJ�5HSXEOLN�,QGRQHVLD�1RPRU�
���7DKXQ������ WHQWDQJ�3HUOLQGXQJDQ�$QDN�

3DVDO� ��� D\DW� ���� KXUXI� F� \DLWX� SHQ\HGLD�
VDUDQD�SUDVDUDQD�NKXVXV�

6DUDQD�SUDVDUDQD�VDQJDW�SHQWLQJ�GDODP�
SHODWLKDQ� NHUMD�� NDUHQD� GHQJDQ� � DGDQ\D�
VDUDQD�SUDVDQD� DNDQ�PHPEDQWX� DQDN�XQWXN�
EHUODWLK�NHUMD�GHQJDQ�EDLN�GDQ�EHQDU��+DO�LQL�
VHMDODQ�GHQJDQ�SHQGDSDW�6RHUMRQR�6RHNDQWR�
EDKZD�� WDQSD� DGDQ\D� VDUDQD� DWDX� IDVLOLWDV�
WHUWHQWX�� PDND� WLGDN� PXQJNLQ� SHQHJDN�
KXNXP� DQDN� EHUODQJVXQJ� GHQJDQ� ODQFDU��
6HMDODQ�GHQJDQ�SHQGDSDW�6RHUMRQR�6RHNDQWR�
�6RHUMRQR� 6RHNDQWR�� ������� PHQXUXW�
=DLQXGGLQ�$OL��=DLQXGGLQ�$OL���������IDVLOLWDV�
D W D X � V D U D Q D � DP D W � S H Q W L Q J � X Q W X N�
PHQJHIHNWLINDQ�VXDWX�SHUDWXUDQ�SHUXQGDQJ�
XQGDQJDQ�WHUWHQWX�

&�� 6LPSXODQ
%HUGDVDUNDQ� XUDLDQ� VHEHOXPQ\D��PDND�

GDSDW�GLVLPSXONDQ�VHEDJDL�EHULNXW�
��� � $ODVDQ� SLGDQD� SHODWLKDQ� NHUMD� \DQJ�

EHOXP� GLDWXU� PHQJHQDL� WDWD� FDUD�
SHODNVDQDDQQ\D� GLWHUDSNDQ� WHUKDGDS�
DQDN�\DQJ�EHUNRQÀLN�GHQJDQ�KXNXP�GL��
ZLOD\DK� KXNXP� � � .HMDNVDDQ� 1HJHUL�
.XSDQJ�� NDUHQD� EHUGDVDUNDQ� 3DVDO� ���
D\DW� ���� 8QGDQJ�8QGDQJ� 1RPRU� ���
7DKXQ� ����� 7HQWDQJ� 6LVWHP� 3LGDQD�
3HUDGLODQ�$QDN�PHZDMLENDQ�SHQHUDSDQ�
SHODWLKDQ� NHUMD� VHEDJDL� SHQJJDQWL�
SLGDQD� GHQGD�� $NDQ� WHWDSL�� NDUHQD�
EHOXP�DGD�DWXUDQ�SHODNVDQDQ\D��PDND�
VHKDUXVQ\D� GDODP� SXWXVDQ� WHUKDGDS�
DQDN� \DQJ� EHUNRQÀLN� GHQJDQ� KXNXP��
KDNLP� SHUOX� PHQHWDSNDQ� WHPSDW�
SHODNVDQDDQ� SHODWLKDQ� NHUMD� GDQ� WDWD�
FDUD� SHODNVDQDDQQ\D� VHKLQJJD� GDSDW�
PHQMDGL�VXDWX�GDVDU�KXNXP�XQWXN�-DNVD�
GDODP�PHODNVDQDNDQ�HNVHNXVL�WHUKDGDS�
SXWXVDQ�WHUVHEXW�

��� 3HUOLQGXQJDQ� KXNXP� WHUKDGDS� � DQDN�
\DQJ� EHUNRQÀLN� GHQJDQ� KXNXP� \DQJ��
GLMDWXKNDQ� SLGDQD� SHODWLKDQ� NHUMD� GL�
.HMDNVDDQ� 1HJHUL� .XSDQJ� EHOXP�
WHUODNVDQD� GHQJDQ� EDLN� NDUHQD� GDODP�
SHODNVDQDDQ� SOHWLKDQ� NHUMD� WHUKDGDS�
DQDN� WHUGDSDW� EHEHUDSD�KDN� DQDN�\DQJ�
WLGDN�WHUOLQGXQJL�\DLWX��
D�� +DN�XQWXN�EHUNHPEDQJ
E� +DN � DQDN � XQ W XN � PHQGDSD W�

SHODWLKDQ� NHUMD� \DQJ� WHUEDLN� EDJL�
NHSHQWLQJDQ�DQDN�
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F� +DN�DQDN�XQWXN�PHQGDSDW�VDUDQD�
SUDVDQD�SHODWLKDQ�NHUMD

'$)7$5�3867$.$

%XNX�EXNX��
$E L Q W R U R � 3 U D N R V R � � � � � � � � +X N XP�

3HU O LQGXQJDQ � $QDN � � /DNVEDQJ�
3UHVVLQGR��<RJ\DNDUWD�

$KPDG�5LIDL��������3HQHPXDQ�+XNXP�2OHK�
+DNLP� 'DODP� 3HUVSHNWLI� +XNXP�
3URJUHVLI��6LQDU�*UD¿ND��-DNDUWD��

0DLGLQ�*XOWRP��������3HUOLQGXQJDQ�+XNXP�
7HUKDGDS � $QDN � 'D ODP � 6 L V W HP�
3HUDGLODQ�3LGDQD�$QDN�'L�,QGRQHVLD���
5H¿ND� $GLWDPD�� %DQGXQJ�� &HWDNDQ�
.HGXD�

0DKUXV� $OL�� ������ 'DVDU�'DVDU� +XNXP�
3LGDQD��6LQDU�*UD¿ND��-DNDUWD�

6DWMLSWR� 5DKDUGMR�� ������ ,OPX� +XNXP�� 37�
&LWUD�$GLW\D�%DNWL��%DQGXQJ��&HWDNDQ�
NH�9,,,�

6RHUMRQR� 6RHNDQWR�� ������ )DNWRU�)DNWRU�
\DQJ�0HPSHQJDUXKL�3HQHJDN�+XNXP��
37�5DMD*UD¿QGR�3HUVDGD��-DNDUWD��

5RQL� :L\DQWR�� ������ $VDV�$VDV� +XNXP�
3LGDQD�,QGRQHVLD��&9��0DQGDU�0DMX��
%DQGXQJ

5XVOL� 0XKDPPDG�� ������ 6LVWHP� 3HUDGLODQ�
3 LGDQD � ,QGRQHV LD � � 8 , , � 3 U H V V ��
<RJ\DNDUWD�

7LWWLN� 7ULZXODQ� 7XWLN�� ������ 3HQJDQWDU�
+XNXP�7DWD� �8VDKD�QHJDUD�,QGRQHVLD��
3UHVWDVL�3XVWDNDUD\D��-DNDUWD��

� =DLQXGGLQ� $OL�� �����0HWRGH� 3HQHOLWLDQ�
+XNXP��6LQDU�JUD¿ND��-DNDUWD�

8QGDQJ�8QGDQJ��
8QGDQJ�8QGDQJ�1R�����WDKXQ������WHQWDQJ�

3HUOLQGXQJDQ�$QDN�
8QGDQJ�8QGDQJ�1R�����WDKXQ������WHQWDQJ�

6LVWHP�3HUDGLODQ�$QDN�
8QGDQJ�8QGDQJ�1R�����WDKXQ������WHQWDQJ�

3HUXEDKDQ� 8QGDQJ�8QGDQJ� 1R�� ���
WDKXQ������WHQWDQJ�3HUOLQGXQJDQ�$QDN�
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