
��

%$%�9

.(6,038/$1�'$1�6$5$1

��� .HVLPSXODQ

%HUGDVDUNDQ� KDVLO� DQDOLVLV� GDQ� SHPEDKDVDQ� \DQJ� WHODK� GLODNXNDQ� WHUKDGDS�

GDWD� SHUXVDKDDQ� VHNWRU� NHXDQJDQ� \DQJ� WHUGDIWDU� GL� %XUVD� (IHN� ,QGRQHVLD� �%(,��

WDKXQ�������PDND�GDSDW�GLWDULN�NHVLPSXODQ�VHEDJDL�EHULNXW�

�� .DSLWDOLVDVL�6RIWZDUH GDQ� ,QWHOOHFWXDO�&DSLWDO VHFDUD� VLPXOWDQ�EHUSHQJDUXK�

VLJQLILNDQ� WHUKDGDS� %HEDQ� 2SHUDVLRQDO� SDGD� SHUXVDKDDQ� VHNWRU� NHXDQJDQ�

\DQJ� WHUGDIWDU� GL� %(,� WDKXQ� ������ +DO� LQL� GLEXNWLNDQ� GHQJDQ� QLODL� )KLWXQJ

VHEHVDU��������GHQJDQ�WLQJNDW�VLJQLILNDQVL���������\DQJ�MDXK�OHELK�NHFLO�GDUL�

Į�  � ����� 6HUWD� QLODL� $GMXVWHG� 5� 6TXDUH VHEHVDU� ������� 1LODL� WHUVHEXW�

PHQXQMXNNDQ�EDKZD�YDULDVL�SHUXEDKDQ�%HEDQ�2SHUDVLRQDO�PDPSX�GLMHODVNDQ�

ROHK�NHGXD�YDULDEHO� LQGHSHQGHQ�VHEHVDU��������VHGDQJNDQ�VLVDQ\D�VHEHVDU�

������GLMHODVNDQ�ROHK�IDNWRU�IDNWRU�ODLQ�GL�OXDU�PRGHO�SHQHOLWLDQ� VHUWD�QLODL�

$GMXVWHG�5�6TXDUH VHEHVDU��������1LODL�WHUVHEXW�PHQXQMXNNDQ�EDKZD�YDULDVL�

SHUXEDKDQ� %HEDQ� 2SHUDVLRQDO� PDPSX� GLMHODVNDQ� ROHK� NHGXD� YDULDEHO�

LQGHSHQGHQ�VHEHVDU��������VHGDQJNDQ�VLVDQ\D�VHEHVDU�������GLMHODVNDQ�ROHK�

IDNWRU�IDNWRU� ODLQ� GL� OXDU� PRGHO� SHQHOLWLDQ�� 7HPXDQ� LQL� NRQVLVWHQ� GHQJDQ�

ODQGDVDQ� WHRUL� 5HVRXUFH�%DVHG� 9LHZ �5%9�� EDKZD� VLQHUJL� DQWDUD� DVHW�

WHNQRORJL� GDQ� PRGDO� LQWHOHNWXDO� PHUXSDNDQ� GHWHUPLQDQ� SHQWLQJ� GDODP�

SHQJHQGDOLDQ�HILVLHQVL�RSHUDVLRQDO�SHUXVDKDDQ�

�� .DSLWDOLVDVL� 6RIWZDUH� VHFDUD� SDUVLDO� WLGDN� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS�

%HEDQ�2SHUDVLRQDO�SDGD�SHUXVDKDDQ�VHNWRU�NHXDQJDQ�\DQJ�WHUGDIWDU�GL�%(,�

WDKXQ�������+DO� LQL�GLEXNWLNDQ�GHQJDQ�QLODL�7KLWXQJ�VHEHVDU�������GHQJDQ�

QLODL� VLJQLILNDQVL� ������ !� ������ VHKLQJJD� KLSRWHVLV� NHGXD� �+��� GLWRODN��

0HVNLSXQ�DUDK�NRHILVLHQ� UHJUHVL� EHUVLIDW� SRVLWLI� ��������� SHQJDUXK� WHUVHEXW�

WLGDN�WHUEXNWL�VHFDUD�VWDWLVWLN��.HWLGDNVLJQLILNDQDQ�LQL GDSDW GLMHODVNDQ�ROHK�

EHEHUDSD� IDNWRU�� ���� NDSLWDOLVDVL� VRIWZDUH� PHQXQGD� EHEDQ� SDGD� SHULRGH�

EHUMDODQ�QDPXQ�PHQLPEXONDQ�EHEDQ�DPRUWLVDVL�WHWDS�GL�SHULRGH�PHQGDWDQJ��

����PDQIDDW�HILVLHQVL�GDUL�LPSOHPHQWDVL�VRIWZDUH�EDUX�PHPHUOXNDQ�ZDNWX



��

DGDSWDVL�\DQJ�WLGDN�VLQJNDW��OHDUQLQJ�FXUYH���GDQ�����VHUWD�WLPEXOQ\D�ELD\D�

WHWDS� EDUX� EHUXSD� DPRUWLVDVL� DVHW� WLGDN� EHUZXMXG� \DQJ� MXVWUX� EHUSRWHQVL�

PHPSHUWHEDO�ELD\D�MDQJND�SHQGHN�SHUXVDKDDQ��FRVW�VWLFNLQHVV��

�� ,QWHOOHFWXDO� &DSLWDO VHFDUD� SDUVLDO� EHUSHQJDUXK� QHJDWLI� GDQ� VLJQLILNDQ�

WHUKDGDS�%HEDQ�2SHUDVLRQDO�SDGD�SHUXVDKDDQ�VHNWRU�NHXDQJDQ�\DQJ�WHUGDIWDU�

GL�%(,�WDKXQ�������+DO�LQL�GLEXNWLNDQ�GHQJDQ�QLODL�_7KLWXQJ_�VHEHVDU��������!�

7WDEHO �������� GHQJDQ� QLODL� VLJQLILNDQVL� �� ������ �� ������ VHKLQJJD� KLSRWHVLV�

NHWLJD� �+��� GLWHULPD�� .RHILVLHQ� UHJUHVL� VHEHVDU� ������� PHQJLQGLNDVLNDQ�

EDKZD�VHWLDS�SHQLQJNDWDQ�VDWX�VDWXDQ�SHUXEDKDQ�QLODL�9$,&��¨9$,&��DNDQ�

PHQXUXQNDQ�SHUXEDKDQ�%HEDQ�2SHUDVLRQDO��¨%232��VHEHVDU�������VDWXDQ��

,QWHOOHFWXDO� &DSLWDO WHUEXNWL� VHEDJDL� YDULDEHO� \DQJ� SDOLQJ� GRPLQDQ� GDODP�

PRGHO� SHQHOLWLDQ� LQL�� \DQJ� PHQHJDVNDQ� EDKZD� GL� HUD� HNRQRPL� EHUEDVLV�

SHQJHWDKXDQ�� SHQJHORODDQ� VXPEHU� GD\D� PDQXVLD�� VLVWHP�� GDQ� PRGDO� \DQJ�

HILVLHQ�PHUXSDNDQ�NXQFL�XWDPD�SHQJHQGDOLDQ�EHEDQ�RSHUDVLRQDO�SHUXVDKDDQ�

VHNWRU�NHXDQJDQ�

��� 6DUDQ

�� 3HUXVDKDDQ� VHNWRU� NHXDQJDQ� GLKDUDSNDQ� XQWXN� WLGDN� KDQ\D� EHUIRNXV� SDGD�

EHVDUDQ� LQYHVWDVL� WHNQRORJL� VHPDWD�� WHWDSL� MXJD� PHPDVWLNDQ� EDKZD� VHWLDS�

SHQJHOXDUDQ�XQWXN�SHQJHPEDQJDQ�VRIWZDUH \DQJ�GLNDSLWDOLVDVL�EHQDU�EHQDU�

GLLPSOHPHQWDVLNDQ� VHFDUD� RSWLPDO� VHKLQJJD� PHQJKDVLONDQ� HILVLHQVL�

RSHUDVLRQDO�\DQJ�Q\DWD�GDODP�MDQJND�SDQMDQJ��0HQJLQJDW�,QWHOOHFWXDO�&DSLWDO

WHUEXNWL� VHEDJDL� YDULDEHO� SDOLQJ� GRPLQDQ� GDODP� SHQHOLWLDQ� LQL�� SHUXVDKDDQ�

GLVDUDQNDQ�XQWXN�PHQLQJNDWNDQ�NXDOLWDV�SHQJHORODDQ�KXPDQ�FDSLWDO GHQJDQ�

PHPDVWLNDQ� EDKZD� ELD\D� \DQJ� GLNHOXDUNDQ� XQWXN� JDML� GDQ� SHODWLKDQ�

NDU\DZDQ�VHEDQGLQJ�GHQJDQ�QLODL�WDPEDK�\DQJ�GLKDVLONDQ��VHUWD�PHPSHUNXDW�

SURJUDP� SHQJHPEDQJDQ� NRPSHWHQVL� 6'0� \DQJ� WHUXNXU� GDQ� WHUDUDK� DJDU�

SURGXNWLYLWDV� NHUMD� PHQLQJNDW� VHKLQJJD� EHEDQ� RSHUDVLRQDO� GDSDW� GLWHNDQ�

VHFDUD�EHUNHODQMXWDQ��6HODLQ� LWX��SHUXVDKDDQ�GLKDUDSNDQ�XQWXN�PHPEDQJXQ�

VLVWHP�PDQDMHPHQ�SHQJHWDKXDQ��NQRZOHGJH�PDQDJHPHQW�V\VWHP��\DQJ�NXDW�

VHEDJDL� EDJLDQ� GDUL� VWUXFWXUDO� FDSLWDO \DQJ� PHQGXNXQJ� SURGXNWLYLWDV�

NDU\DZDQ�� VHKLQJJD� LQYHVWDVL� SDGD� VRIWZDUH \DQJ� GLNDSLWDOLVDVL� GDSDW�
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GLPDQIDDWNDQ� VHFDUD� PDNVLPDO� ROHK� VHOXUXK� VXPEHU� GD\D� PDQXVLD� GL�

SHUXVDKDDQ�

�� 3HQHOLWL�VHODQMXWQ\D�GLVDUDQNDQ�XQWXN�PHPSHUOXDV�SHULRGH�SHQHOLWLDQ�PHQMDGL�

GDWD� SDQHO� PXOWL�WDKXQ� �PLVDOQ\D� �±�� WDKXQ�� DJDU� HIHN� MDQJND� SDQMDQJ�

.DSLWDOLVDVL� 6RIWZDUH WHUKDGDS� %HEDQ� 2SHUDVLRQDO� GDSDW� WHUGHWHNVL� OHELK�

DNXUDW�� PHQJLQJDW� PDQIDDW� HILVLHQVL� GDUL� LPSOHPHQWDVL VRIWZDUH EDUX�

XPXPQ\D�EDUX� WHUOLKDW� VHWHODK�PHOHZDWL�PDVD�DGDSWDVL�GDQ� OHDUQLQJ�FXUYH�

\DQJ� WLGDN� VLQJNDW�� 6HODLQ� LWX�� SHQHOLWL� VHODQMXWQ\D� GLKDUDSNDQ� XQWXN�

PHQDPEDKNDQ�YDULDEHO�NRQWURO�VHSHUWL�XNXUDQ�SHUXVDKDDQ��ILUP�VL]H���WLQJNDW�

OHYHUDJH� NRQGLVL� PDNURHNRQRPL�� GDQ� IDNWRU� UHJXODVL� XQWXN�PHQLQJNDWNDQ�

NHPDPSXDQ�PRGHO�GDODP�PHQMHODVNDQ�YDULDVL�%HEDQ�2SHUDVLRQDO�\DQJ�VDDW�

LQL� PDVLK� WHUVLVD� VHEHVDU� ������ GL� OXDU� PRGHO� SHQHOLWLDQ� LQL�� 3HQHOLWL�

VHODQMXWQ\D�MXJD�GLVDUDQNDQ�XQWXN�PHPSHUOXDV�FDNXSDQ�REMHN�SHQHOLWLDQ�NH�

VHNWRU� QRQ�NHXDQJDQ� DJDU� WHPXDQ� GDSDW� GLJHQHUDOLVDVL� VHFDUD� OHELK� OXDV��


