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����$XJPHQWHG�5HDOLW\

$XJPHQWHG� UHDOLW\� �$5�� DWDX� UHDOLWDV� WHUWDPEDK� DGDODK� ELGDQJ� SHQHOLWLDQ�

NRPSXWHU�\DQJ�PHPDVXNNDQ�GDWD�NRPSXWHU�JUDILV�EHQGD�PD\D�GXD�GLPHQVL���'��

GDQ�DWDXSXQ�WLJD�GLPHQVL���'��NHGDODP�GXQLD�Q\DWD�VHUWD�PHPSUR\HNVLNDQ�EHQGD�

EHQGD� PD\D� WHUVHEXW� GDODP� ZDNWX� Q\DWD�� 0HUXSDNDQ� VHEXDK� LVWLODK� XQWXN�

OLQJNXQJDQ� \DQJ�PHQJJDEXQJNDQ GXQLD� Q\DWD� GHQJDQ� GXQLD� YLUWXDO� VHUWD� GLEXDW�

ROHK�NRPSXWHU�VHKLQJJD�EDWDV�DQWDUD�NHGXDQ\D�PHQMDGL�WLSLV �$UFKLODQWLV��������

*DPEDU���� &RQWRK $XJPHQWHG�5HDOLW\��0HGLXP�������

������7XMXDQ�$XJPHQWHG�5HDOLW\

7XMXDQ� XWDPD� GDUL� DXJPHQWHG� UHDOLW\ DGDODK� XQWXN� PHQFLSWDNDQ� VHEXDK�

OLQJNXQJDQ� EDUX� GHQJDQ� PHQJJDEXQJNDQ� LQWHUDNWLYLWDV� GDUL� OLQJNXQJDQ� Q\DWD��

GHQJDQ� OLQJNXQJDQ� YLUWXDO� VHKLQJJD� SHQJJXQD� PHUDVD� EDKZD� OLQJNXQJDQ� \DQJ�

GLFLSWDNDQ�DGDODK�Q\DWD�



�

����� /LQJNXQJDQ�$XJPHQWHG�5HDOLW\

3DGD� VLVWHP� DXJPHQWHG� UHDOLW\�� NRRUGLQDW� \DQJ� GLJXQDNDQ� DGDODK� PRGHO�

NDPHUD� OXEDQJ� MDUXP��SLQKROH�FDPHUD���GLPDQD�SDGD�PRGHO� LQL��VXPEX�]�SRVLWLI�

EHUDGD� GL� GHSDQ� GDQ� \DQJ�PHQMDGL� DFXDQ� DGDODK� SRVLVL PDUNHU MLND� GLOLKDW� GDUL�

NDPHUD�� 3DGD� JDPEDU� � WHUOLKDW� PDUNHU GDQ� NDPHUD� PDVLQJ�PDVLQJ� PHPLOLNL�

RULHQWDVL� SDGD� SRVLVL� \DQJ� EHUEHGD�� %DLN� GDUL� PDUNHU PDXSXQ� GDUL� NDPHUD�

PHQJJXQDNDQ�VLVWHP�ULJKW�KDQGHG �VXPEX�]�SRVLWLI�GLGHSDQ��GDQ�KDVLO�SHQDQJNDSDQ�

JDPEDU�GDUL�NDPHUD�GLSUR\HNVLNDQ�NH�YLHZSODQH PHQJJXQDNDQ�SUR\HNVL�SHUVSHNWLI

�$JXV�HW�DO���������

*DPEDU���� 6LVWHP�.RRUGLQDW�3DGD�/LQJNXQJDQ�$XJPHQWHG�5HDOLW\

'DODP�PHQDPSLONDQ�REMHN�JUDILV�EHQGD�PD\D��' \DQJ�VHVXDL�GHQJDQ�SRVLVL�

GDQ�RULHQWDVL�PDUNHU��PDND�SHUOX�GLSHUKLWXQJNDQ KDVLO�SUR\HNVL�\DQJ�

GLWHULPD�YLHZSODQH �ELGDQJ�SUR\HNVL�GL�OD\DU��XQWXN�NHPXGLDQ�GLWDPSLONDQ��6HODLQ�

SUR\HNVL� SDGD� ELGDQJ� �'�� GDODP� SHUJHVHUDQ� PDUNHU PDXSXQ� NDPHUD� SHUOX�

GLSHUKDWLNDQ� SHUXEDKDQ� SRVLVL� GDQ� URWDVL� GDODP�VLVWHP�NRRUGLQDW� �'��3RVLVL� GDQ�

RULHQWDVL�GDUL�PDUNHU GLGDSDWNDQ�GDUL�KDVLO�WUDFNLQJ�PDUNHU \DQJ�GLWUDQVIRUPDVLNDQ�

GHQJDQ�RSHUDVL�WUDQVODVL�GDQ�URWDVL��VHGDQJNDQ�SRVLVL�GDQ�RULHQWDVL�\DQJ�DGD�SDGD�
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SUR\HNVL� GL� OD\DU� JDZDL� GLGDSDWNDQ� GDUL� SHUKLWXQJDQ� WUDQVIRUPDVL� SUR\HNVL�

SHUVSHNWLI �$JXV�HW�DO���������

����8QLW\

8QLW\�PHUXSDNDQ�VHEXDK�JDPH�HQJLQH \DQJ�GLJXQDNDQ�XQWXN�SHQJHPEDQJDQ�

DSOLNDVL�SHUPDLQDQ�EDLN�EHUEDVLV���GLPHQVL�PDXSXQ���GLPHQVL��EDLN�RIIOLQHPDXSXQ�

RQOLQH��8QLW\�PHUXSDNDQ�VHEXDK�WRROV \DQJ�MXJD�WHULQWHJUDVL�\DQJ�GDSDW�GLJXQDNDQ�

XQWXN�PHPEXDW� EHQWXN� REMHN� �� GLPHQVL� SDGD� VHEXDK� SHUPDLQDQ� DWDX� ELVD� MXJD�

GLJXQDNDQ�XQWXN�PHPEXDW�DQLPDVL��'�UHDO�WLPH VHSHUWL�DSOLNDVL�DXJPHQWHG�UHDOLW\

�7HNQR� -XUQDO�� ������� 6DODK� VDWX� NHOHELKDQ�8QLW\� DGDODK� FURVV� SODWIRUP NDUHQD�

DSOLNDVL�\DQJ�GLKDVLONDQ�GHQJDQ�VRIWZDUH LQL�GDSDW�GLMDODQNDQ�SDGD�:LQGRZV��0DF��

;ER[������3OD\VWDWLRQ����:LL��L3KRQH��L3DG��VHUWD�$QGURLG��'HQJDQ�PHQJJXQDNDQ�

VRIWZDUH LQL�� NLWD� ELVD� PHPEXDW� VHEXDK� SHUPDLQDQ�� DSOLNDVL� DXJPHQWHG� UHDOLW\��

YLVXDOLVDVL� DUVLWHNWXU� VHUWD� DSOLNDVL�DSOLNDVL� ODLQ� GHQJDQ� PHQJJXQDNDQ� EDKDVD�

SHPURJUDPDQ� -DYDVFULSW�� &� 6KDUS� 6FULSW �&��� GDQ� %RR� 6FULSW �8QLW\�

'RFXPHQWDWLRQ��������

*DPH� HQJLQH 8QLW\� GLGXNXQJ ROHK� 0LFURVRIW� 9LVXDO� 6WXGLR� ,QWHJUDWHG�

'HYHORSPHQW� (QYLURQPHQW� �,'(�� XQWXN� SHPEDQJXQDQ� ORJLND� SDGD� DSOLNDVL�

SHUPDLQDQ� PHQJJXQDNDQ� VFULSW�� 6FULSW� \DQJ� GLJXQDNDQ� ELVD� EHUEHQWXN� EDKDVD�

SHPURJUDPDQ�\DQJ�VXGDK�GLWHQWXNDQ�SDGD�8QLW\ �8QLW\�'RFXPHQWDWLRQ��������

����9XIRULD

9XIRULD� DGDODK� SODWIRUP� \DQJ� GLJXQDNDQ� XQWXN� SHQJHPEDQJDQ�DXJPHQWHG�

UHDOLW\� \DQJ� PHQGXNXQJ� SHQJHPEDQJDQ� XQWXN� SHUDQJNDW SRQVHO�� WDEOHW�� GDQ



��

H\HZHDU��3HQJHPEDQJ DSOLNDVL GDSDW�GHQJDQ�PXGDK�PHQDPEDKNDQ�IXQJVLRQDOLWDV�

NH� DSOLNDVL� SDGD� VLVWHP� RSHUDVL� $QGURLG�� L26�� GDQ� 8:3�� XQWXN� PHQFLSWDNDQ�

SHQJDODPDQ� LQWHUDNVL� WHUKDGDS� DXJPHQWHG� UHDOLW\� \DQJ� UHDOLVWLV� GDQ� REMHN� \DQJ�

WHUJDEXQJ�GHQJDQ�OLQJNXQJDQ �9XIRULD�'RFXPHQWDWLRQ��������

9XIRULD� MXJD� PHUXSDNDQ� OLEUDU\� \DQJ� EHULVL� GRNXPHQWDVL� WHNQLV� XQWXN�

PHPEDQWX�SHQJHPEDQJ�GHQJDQ�6RIWZDUH�'HYHORSPHQW�.LW �6'.� GDQ�PHPEXDW�

DSOLNDVL� DXJPHQWHG� UHDOLW\�� 9XIRULD� GDSDW� GLJXQDNDQ� SDGD 8QLW\� GHQJDQ WLJD�

SODWIRUP� XWDPD \DLWX L26�� $QGURLG�� GDQ� 8:3� 9XIRULD� MXJD� GDSDW� PHQJHOROD

EDQ\DN� ILWXU� XWDPD�� .DWHJRUL� ILWXU� XWDPD� \DQJ� GDSDW� GLNHOROD� DGDODK LPDJHV��

REMHFWV�� DQG� HQYLURQPHQWV�� %DKDVD� SHPURJUDPDQ� \DQJ� GDSDW� GLJXQDNDQ� ROHK�

9XIRULD�DQWDUD�ODLQ PHQFDNXS�&��XQWXN�8QLW\��&����XQWXN�L26��GDQ�8:3�GDQ�-DYD�

XQWXN�$QGURLG �9XIRULD�'RFXPHQWDWLRQ��������

����%OHQGHU

%OHQGHU�PHUXSDNDQ VHEXDK� SURJUDP SHUDQJNDW� OXQDN� �VRIWZDUH� NRPSXWHU�

GDODP�EHQWXN�JUDILV�EHUVLIDW�RSHQ�VRXUFH \DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHQJKDVLONDQ�

REMHN��' GHQJDQ�NXDOLWDV�\DQJ�WLQJJL�GDQ�PHPEXDW�DQLPDVL�PHQJJXQDNDQ�REMHN

�'� %OHQGHU�GDSDW�GLMDODQNDQ�SDGD�EDQ\DN�VLVWHP�RSHUDVL�VHSHUWL�:LQGRZV��/LQX[��

0DFLQWRVK��)UHH%6'��GDQ�6RODULV��.HOHELKDQ�%OHQGHU�GDUL�DSOLNDVL�SHQJRODK�REMHN�

�'�ODLQQ\D�DGDODK�JUDWLV GDQ�RSHQ�VRXUFH �%OHQGHU�'RFXPHQWDWLRQ��������

$ZDOQ\D�GLNHPEDQJNDQ�ROHK�SHUXVDKDDQ�DQLPDVL�%HODQGD� 1HR*HR�VHEDJDL�

SURJUDP�DQLPDVL�LQWHUQDO��%OHQGHU�WXPEXK�EHUVDPD�VHWLDS�SUR\HN�\DQJ�GLNHUMDNDQ�

ROHK�1HR*HR��7LGDN�ODPD�VHWHODK�YHUVL�JUDWLV�SHUWDPD�GDUL�%OHQGHU�GLNHOXDUNDQ NH�

SXEOLN� PHODOXL� LQWHUQHW� SDGD� 0HL� WDKXQ� ������ 1HR*HR� WLGDN� ODJL� PHQMDODQNDQ�
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ELVQLVQ\D�� 7RQ� 5RRVHQGDDO \DQJ� GLMXOXNL� VHEDJDL� EDSDN GDUL� %OHQGHU� GDQ�

SURJUDPPHU XWDPD�� PHPEXDW� SHUXVDKDDQ� \DQJ� EHUQDPD� 1RW� D� 1XPEHU� XQWXN�

PHQJHPEDQJNDQ�%OHQGHU�OHELK�MDXK �%OHQGHU�'RFXPHQWDWLRQ��������

$SOLNDVL� GDQ� WRRO \DQJ� GLVHGLDNDQ ROHK %OHQGHU� VDQJDW� VHGHUKDQD�� QDPXQ�

VXGDK� PHQFDNXS� VHOXUXK� NHEXWXKDQ� XQWXN� SHPEXDWDQ� ILOP� GDQ� DQLPDVL�� 6DWX�

NHOHELKDQ�GDUL����NHOHELKDQ�XWDPD�%OHQGHU DGDODK�JDPH�HQJLQH \DQJ�WHULQWHJUDVL�

GDQ�GHQJDQ�JDPH�HQJLQH WHUVHEXW��SHQJHPEDQJ�GDSDW�PHQFLSWDNDQ�SHUDQJNDW�OXQDN

LQWHUDNWLI�EDLN�SHUPDLQDQ��SUHVHQWDVL� DWDX�ZHE�LQWHUDNWLI��%OHQGHU�'RFXPHQWDWLRQ��

������

����/LNHUW�6FDOH

0HQXUXW�/LNHUW��������GLSHUOXNDQ EHEHUDSD�VWDWHPHQW�XQWXN�GLJXQDNDQ GDODP�

VHWLDS�IRUP�XQWXN�PHUDLK�NHDQGDODQ�\DQJ�GLLQJLQNDQ��6NDOD�/LNHUW�GLJXQDNDQ XQWXN�

PHQFDUL� WDQJJDSDQ� EHUWLQJNDW� WHUKDGDS� VHUDQJNDLDQ� SHUQ\DWDDQ� XQWXN� PHQLODL

VLNDS�� QLODL�� NHDGDDQ� LQWHUQDO�� GDQ� SHQLODLDQ� RUDQJ� ODLQ� WHQWDQJ� SHULODNX�PHUHND

VHQGLUL�DWDX�RUDQJ�ODLQ�GDODP�SHQHOLWLDQ�PDXSXQ�SUDNWLN�NOLQLV��0HOORU�	�0RRUH�

�������6NDOD�/LNHUW�\DQJ�EHULVL�SHUWDQ\DDQ�VHSXWDU�PDVDODK�SVLNRORJLV�GDQ�SHULODNX

XPXP�GDQ�GLWXMXNDQ�NHSDGD�DQDN�EHUXPXU������LGHDO�GHQJDQ�PHQJJXQDNDQ�WLJD

XNXUDQ� �*RRGPDQ�� ������ 6NDOD� OLNHUW�PHQJJXQDNDQ� OLPD� WLWLN� WHUKDGDS� SLOLKDQ�

\DQJ�SDGD� VHWLDS�EXWLU�SHUWDQ\DDQ�PHPLOLNL�QLODLQ\D�PDVLQJ�PDVLQJ�\DQJ� WHUGLUL�

GDUL�VDQJDW�VHWXMX�GHQJDQ�QLODL����VHWXMX�GHQJDQ�QLODL����QHWUDO�GHQJDQ�QLODL����WLGDN�

VHWXMX� GHQJDQ� QLODL� ��� GDQ� VDQJDW� WLGDN� VHWXMX� GHQJDQ� QLODL� ��� +DVLOQ\D� GDSDW�

GLKLWXQJ�GHQJDQ�FDUD�PHQFDUL�GDKXOX�WRWDO�VNRU�PDVLQJ�PDVLQJ�SLOLKDQ�UHVSRQGHQ�
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GDQ� XQWXN� PHQJHWDKXL� SUHVHQWDVHQ\D�� PDVXNNDQ� NH� UXPXV� LQGHNV� SUHVHQWDVH�

�%XGLDML��������

7DEHO���� 5XPXV�3HQJKLWXQJDQ�+DVLO�-DZDEDQ�5HVSRQGHQ

66 ���5HVSRQGHQ�\DQJ�PHQMDZDE�VDQJDW�VHWXMX $

6 ���5HVSRQGHQ�\DQJ�PHQMDZDE�VHWXMX %

1 ���5HVSRQGHQ�\DQJ�PHQMDZDE�QHWUDO &

76 ���5HVSRQGHQ�\DQJ�PHQMDZDE�WLGDN�VHWXMX '

676 ���5HVSRQGHQ�\DQJ�PHQMDZDE�VDQJDW�WLGDN�VHWXMX (

7RWDO�VNRU�DNKLU ;

5XPXV�,QGH[�3HUVHQWDVH� �
௫

௬
כ ͳͲͲ

.HWHUDQJDQ�

66� �6DQJDW�6HWXMX

6� �6HWXMX

1� �1HWUDO

76� �7LGDN�6HWXMX

676� �6DQJDW�7LGDN�6HWXMX

$� �+DVLO�MDZDEDQ�\DQJ�PHQMDZDE�VDQJDW�VHWXMX

%� �+DVLO�MDZDEDQ�\DQJ�PHQMDZDE�VHWXMX

&� �+DVLO�MDZDEDQ�\DQJ�PHQMDZDE�QHWUDO

'� �+DVLO�MDZDEDQ�\DQJ�PHQMDZDE�WLGDN�VHWXMX

(� �+DVLO�MDZDEDQ�\DQJ�PHQMDZDE�VDQJDW�WLGDN�VHWXMX

;� �7RWDO�KDVLO�MDZDEDQ

<� �1LODL�WHUWLQJJL�GHQJDQ�MXPODK�UHVSRQGHQ���

«������
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����7HFKQRORJ\�$FFHSWDQFH�0RGHO

7HFKQRORJ\� $FFHSWDQFH� 0RGHO �7$0�� DWDX� PRGHO� SHQHULPDDQ� WHNQRORJL��

PHUXSDNDQ� VDODK� VDWX�PRGHO� \DQJ�GLEDQJXQ�XQWXN�PHQJDQDOLVLV� GDQ�PHPDKDPL�

IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� GLWHULPDQ\D� SHQJJXQDDQ� WHNQRORJL� NRPSXWHU�

�6WDWLVWLND�.RPSXWDVL�� ������� 3HUWDPD NDOL� GLSHUNHQDONDQ� ROHK� )UHG�'DYLV� SDGD�

WDKXQ������\DQJ�PHUXSDNDQ�KDVLO�SHQJHPEDQJDQ�GDUL�7KHRU\�RI�5HDVRQHG�$FWLRQ�

�75$��\DQJ�VHEHOXPQ\D�GLNHPEDQJNDQ�ROHK�)LVKEHLQ�GDQ�$M]HQ�SDGD�WDKXQ������

0HQXUXW�'DYLV��WLQJNDW�SHQHULPDDQ�SHQJJXQD�PRGHO�7$0�GDSDW�GLWHQWXNDQ

ROHK� �� NRQVWUXNVL�� GLDQWDUDQ\D� YDULDEHO� GDUL� OXDU� �H[WHUQDO� YDULDEOH��� SHUVHSVL�

SHQJJXQD� WHUKDGDS� NHPDQIDDWDQ� �3HUFHLYHG� 8VHIXOQHVV��� SHUVHSVL� SHQJJXQD�

WHUKDGDS�NHPXGDKDQ��3HUFHLYHG�(DVH�RI�8VH���VLNDS�GDODP�PHQJJXQDNDQ��$WWLWXGH�

7RZDUG�8VLQJ���SHUKDWLDQ�XQWXN�PHQJJXQDNDQ��%HKDYLRUDO�,QWHQWLRQ�WR�8VH���GDQ�

SHPDNDLDQ� Q\DWD� �$FWXDO 6\VWHP 8VDJH�� +XEXQJDQ� DQWDUD� NH�HQDP� NRQVWUXNVL�

WHUVHEXW�GDSDW�GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� 0RGHO�3HQHULPDDQ�7HNQRORJL 'DYLV�������

3HUFHLYHG� 8VHIXOQHVV �SHUVHSVL� SHQJJXQD� WHUKDGDS� NHPDQIDDWDQ��

GLGHILQLVLNDQ�VHEDJDL�VXDWX�WLQJNDWDQ�GLPDQD�VHRUDQJ�LQGLYLGX�PHPSHUFD\DL�EDKZD�

PHQJJXQDNDQ� VXDWX� VLVWHP� WHUWHQWX� DNDQ�GDSDW�PHPEDQWX�PHQLQJNDWNDQ� NLQHUMD�
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VHUWD� SUHVWDVL� NHUMD� LQGLYLGX� WHUVHEXW� GDQ VHEDOLNQ\D� MLND� VLVWHP� NXUDQJ�EHUJXQD�

PDND�SHQJJXQD�WLGDN�DNDQ�PHQJJXQDNDQQ\D�

3HUFHLYHG� (DVH� RI� 8VH �SHUVHSVL� SHQJJXQD� WHUKDGDS� NHPXGDKDQ��

GLGHILQLVLNDQ� VHEDJDL� VXDWX� WRODN� XNXU� XQWXN� VHVHRUDQJ� \DQJ� SHUFD\D� EDKZD�

NRPSXWHU�GDSDW�GLSDKDPL�GDQ�GLJXQDNDQ�GHQJDQ�PXGDK��3HUFHLYHG�(DVH�RI�8VH

PHPLOLNL�EHEHUDSD�LQGLNDWRU�\DQJ�GLJXQDNDQ�DQWDUD�ODLQ�IOHNVLEHO��PXGDK�GLSHODMDUL��

PXGDK�GLJXQDNDQ��GDQ�GDSDW�PHQJRQWURO�SHNHUMDDQ�

$WWLWXGH�7RZDUG�RI�8VLQJ��VLNDS�GDODP�PHQJJXQDNDQ��GLNRQVHSNDQ�VHEDJDL�

EHQWXN�SHQHULPDDQ�DWDX�SHQRODNDQ� WHUKDGDS�DSOLNDVL�VHEDJDL�HIHN�GDUL�VHVHRUDQJ�

\DQJ�PHQJJXQDNDQ�VXDWX�WHNQRORJL�GDODP�PHODNXNDQ�SHNHUMDDQQ\D��'DYLV���������

6LNDS�PHQFHUPLQNDQ�WHQWDQJ�VHVXDWX�\DQJ�NLWD�VXND�DWDX�WLGDN��:LG\DULQL���������

6LNDS� VHVHRUDQJ� WHUGLUL� DWDV� XQVXU� NRJQLWLI� �FRJQLWLYH��� DIHNWLI� �DIIHFWLYH��� GDQ�

NRPSRQHQ�NRPSRQHQ� \DQJ� EHUKXEXQJDQ� GHQJDQ� SHULODNX� VHVHRUDQJ� �EHKDYLRUDO�

FRPSRQHQWV��

*DPEDU� ���� PHQMHODVNDQ� KXEXQJDQ� DQWDU� NRQVWUXNVL� \DQJ� WHUGDSDW� GDODP�

7$0�\DLWX�NRQVWUXNVL�H[WHUQDO�YDULDEOHV�GLQLODL�EHUSHQJDUXK�WHUKDGDS�NRQVWUXNVL�

3HUFHLYHG�8VHIXOQHVV GDQ�3HUFHLYHG�(DVH�RI�8VH��6HODLQ�NHGXD�NRQVWUXNVL�WHUVHEXW�

�3HUFHLYHG�8VHIXOQHVV GDQ�3HUFHLYHG�(DVH�RI�8VH��VDPD�VDPD�PHPLOLNL�SHQJDUXK�

WHUKDGDS�$WWLWXGH�7RZDUG�8VLQJ�


