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$EVWUDN 

3HPEHQWXNDQ�VWUXNWXU�VXUIDFH�VHODPD�GHJUDGDVL�GLSHQJDUXKL�VHFDUD�ODQJVXQJ�ROHK�JHUDNDQ�EHGORDG�\DQJ�WHUDQJNXW�
GDQ�JUDLQ�VL]H��6WXGL�WHQWDQJ�GHJUDGDVL�GDVDU�VDOXUDQ�WHUQ\DWD�PDPSX�PHQJLGHQWLILNDVL�IOXNWXDVL�DOLUDQ��EDLN�GDODP�
NRQGLVL� IDVD� DOLUDQ� UHQGDK�PDXSXQ� GDODP� NRQGLVL� VHWHODK� WHUMDGLQ\D� IDVH� DOLUDQ� EDQMLU�� .RQGLVL� WHUVHEXW� VDQJDW�
PHPSHQJDUXKL� VWDELOLWDV� GDVDU� \DQJ� EHUGDPSDN� SDGD� WHUEHQWXNQ\D� VWUXNWXU� VXUIDFH� XQWXN� VHGLPHQ� \DQJ� WHWDS�
WLQJJDO� GDQ� EHUWDKDQ�� VHGDQJNDQ� VHGLPHQ� \DQJ� UHODWLI� KDOXV� DNDQ� WHUDQJNXW�� 3DGD� SHUFREDDQ� LQL� PHQJJXQDNDQ�
IOXPH�VHJL�HPSDW�GHQJDQ�XNXUDQ�JHRPHWULN�SHQDPSDQJQ\D�DGDODK�SDQMDQJ����P��OHEDU�����P�GDQ�NHGDODPDQ������
P��VHGLPHQ�GDVDU�GLVHEDU�GHQJDQ�NHWHEDODQ�����PP�GL�GDVDU�VDOXUDQ��0DWHULDO�EHUXSD�SDVLU�GDQ�JUDYHO�GLFDPSXU�
PHUDWD���SDGD���YDULDVL�JUDLQ�VL]H�GHQJDQ���IDVH�SDGD�WLDS�UXQQLQJ�\DLWX�IDVH�HURGHG�VXUIDFH�GDQ�IDVH�HTXLOLEULXP��
,QVWUXPHQ� \DQJ� GLJXQDNDQ� EHUXSD� GLJLWDO� FXUUHQWPHWHU�� SRLQW� JDXJH�� VHGLPHQW� WUDSV�� SDGD� NHPLULQJDQ� GDVDU�
VDOXUDQ����VDPSDL�GHQJDQ������GDQ�NDSDVLWDV�GHELW���� O�V�VDPSDL�GHQJDQ���� O�V��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�
EDKZD� SHPEHQWXNDQ� DUPRXU� OD\HU� WHUMDGL� ELOD� VHGLPHQ� \DQJ� WHUDQJNXW� VXGDK� PHQFDSDL� PDNVLPDO�� VHODQMXWQ\D�
EHUNXUDQJ�VHFDUD�EHUWDKDS��VDPSDL�PHQGHNDWL�QRO��PDND�VHGLPHQ�\DQJ�WHUWLQJJDO�GL�SHUPXNDDQ�WHUOLKDW�PHQRQMRO�
GHQJDQ�XNXUDQ�GLDPHWHU�EXWLUDQ�KDPSLU�VHUDJDP��6WUXNWXU�DUPRXU� OD\HU�\DQJ�PHQRQMRO�PHQ\HEDENDQ� WHUMDGLQ\D�
IORZ� UHVLVWDQFH� VHKLQJJD� PHPSHQJDUXKL� WHUEHQWXNQ\D� UXDQJ� NRVRQJ� DQWDU� EXWLU� DUPRXU�� 7HEDO� DUPRXU� OD\HU�
GLQ\DWDNDQ�GDODP�ELODQJDQ�WDN�EHUGLPHQVL�GHQJDQ�EDWDVDQ�QLODL�GLDPHWHU�EHGORDG�����PP�VDPSDL�GHQJDQ�����PP��
NRHILVLHQ�XQLIRUPLW\�����VDPSDL�GHQJDQ����WHJDQJDQ�JHVHU�NULWLN������1�P��VDPSDL�GHQJDQ�����1�P��GDQ�WHJDQJDQ�
JHVHU�GDVDU�PLQLPDO���1�P�� 

.DWD-NDWD�NXQFL���$UPRXU�OD\HU��IOXPH��JUDLQVL]H��NHPLULQJDQ�GDVDU��VKHDU�VWUHVV� 

$EVWUDFW 

7KH� GHYHORSPHQW� RI� VXUIDFH� VWUXFWXUH� GXULQJ�GHJUDGDWLRQ� H[HUWHG� D� VLJQLILFDQW� LQIOXHQFH� XSRQ�EHGORDG� WUDQVSRUW�
UDWHV�DQG�JUDLQ�VL]HV��6WXGLHV�RI�GHJUDGDWLRQ�DUH�LPSRUWDQW�EHFDXVH�WKH\�UHSUHVHQW�FRQGLWLRQV��ZKLFK�RFFXU�GXULQJ�
WKH� ORZ�IORZ�SKDVHV�EHWZHHQ�IORRGV��&RQVHTXHQWO\�� WKH�EHG�VXUIDFH�ZKLFK�UHVXOWV�ZLOO�GHWHUPLQH�EHG�VWDELOLW\�DQG�
YROXPH�RI�VHGLPHQW�WUDQVSRUWHG�GXULQJ�VXEVHTXHQW�IORRG�YHQWV��7KH�IOXPH�LV�UHFWDQJXODU�LQ�VHFWLRQ�����P�ORQJ�E\�����
P�ZLGH�E\������P�GHHS��DQG�ZLWKLQ�WKH�UHFWDQJXODU�VHFWLRQ�D�FKDQQHO�ZDV�FDVW� LQ�SOH[LJODVV��7KH�PRELOH�EHG�ZDV�
FUHDWHG�E\�ILOOLQJ�WKH�FHQWUDO�VHFWLRQ�ZLWK�����PP�GHHS�OD\HU�RI�JUDGHG�VHGLPHQW�WR�FUHDWH�DQ�LQLWLDOO\�UHFWDQJXODU�
FKDQQHO��0DWHULDO� LQ� WKH� IRUP�RI�VDQG�DQG�JUDYHO� LV�HYHQO\�PL[HG�� LQ���YDULDWLRQV�RI�JUDLQ�VL]H�ZLWK���SKDVHV� IRU�
HDFK� UXQQLQJ�� DUH� WKH� HURGHG� VXUIDFH� SKDVH� DQG� WKH� HTXLOLEULXP� SKDVH�� 7KH� LQVWUXPHQWV� XVHG� DUH� GLJLWDO�
FXUUHQWPHWHU��SRLQW�JDXJH��VHGLPHQW�WUDSV��DW�D�VORSH�RI�WKH�ERWWRP�FKDQQHO�RI����WR������DQG�D�GLVFKDUJH�FDSDFLW\�
RI����O���V�WR����O���V��7KH�GHYHORSPHQW�RI�DUPRXU�OD\HU�RFFXUUHG�ZKHQ�WKH�WUDQVSRUWHG�VHGLPHQW�UHDFKHG�PD[LPXP�
DQG� OHVVHQHG� JUDGXDOO\� WR� UHDFK� ]HUR� OHDYLQJ� VHGLPHQW� RQ� WKH� EDVH� VXUIDFH� WR� VWDQG� RXW� ZLWK� DOPRVW� XQLIRUP�
GLDPHWHU��7KH�VWDQGLQJ�RXW�DUPRXU�OD\HU�VWUXFWXUH�FDXVHG�IORZ�UHVLVWDQFH�WKDW�LQIOXHQFHG�WKH�HVWDEOLVKPHQW�RI�SRUHV�
EHWZHHQ�WKH�DUPRXU�JUDQXOH��7KH�WKLFNQHVV�RI�WKH�DUPRU�OD\HU�LV�H[SUHVVHG�LQ�D�GLPHQVLRQOHVV�QXPEHU�ZLWK�D�YDOXH�
OLPLW��EHGORDG�GLDPHWHU�RI������PP�WR�����PP��XQLIRUPLW\�FRHIILFLHQW�RI������FULWLFDO�VKHDU�VWUHVV�LV������1�P��XS�WR�
����1�P��DQG�WKH�EDVLF�VKHDU�VWUHVV�LV�DW�OHDVW������1�P� 

.H\ZRUGV��)OXPH��EDVH�VORSH��JUDLQVL]H��VKHDU�VWUHVV��DUPRXU�OD\HU� 
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���3HQGDKXOXDQ� 

6HGLPHQ� \DQJ� WHUNDQGXQJ� GL� GDVDU� VXQJDL� PHPLOLNL�
XNXUDQ� EXWLU� \DQJ� EHUYDULDVL� PHPEHQWXN� VLVWHP�
ODSLVDQ� WLJD� NRPSRQHQ� \DQJ� EHUEHGD� *DPEDU� ���
.RPSRQHQ� SHUWDPD� DGDODK� ODSLVDQ� GDVDU� GL� DWDV�
SHUPXNDDQ� �EHGORDG� OD\HU��� PHUXSDNDQ� EXWLUDQ� GDVDU�
\DQJ� VHQDQWLDVD� DNWLI� EHUJHUDN� �PRELOH� EHG�� GL� DWDV�
SHUPXNDDQ� GHQJDQ� PHORPSDW�� PHQJJHOLQGLQJ� GDQ�
EHUJHVHU��/DSLVDQ� WHUVHEXW�PHPLOLNL�GLDPHWHU� UDWD-UDWD�
SDOLQJ� NHFLO� GDQ� PHUXSDND� MHQLV� JRORQJDQ� SDVLU��
.RPSRQHQ� NHGXD� DGDODK� ODSLVDQ� SHOLQGXQJ� �DUPRXU�
OD\HU��� PHUXSDNDQ� EXWLUDQ� GDVDU� \DQJ� EHUDGD� GL�
SHUPXNDDQ� �VXUIDFH��� PHPLOLNL� GLDPHWHU� UDWD-UDWD�
SDOLQJ� EHVDU� GDQ� KDPSLU� VHUDJDP�� %XWLUDQ� WHUVHEXW�
PHUXSDNDQ� MHQLV� JUDYHO� \DQJ� GLDP� �VWDWLF�� EHUIXQJVL�
VHEDJDL� SHOLQGXQJ� �DUPRXU�� WHUKDGDS� ODSLVDQ� GL�
EDZDKQ\D�� 

*DPEDU����6LVWHP�ODSLVDQ�VHGLPHQ 

.RPSRQHQ�NHWLJD�DGDODK�ODSLVDQ�VXEVWUDWH��PHUXSDNDQ�
EXWLUDQ�GDVDU�\DQJ�EHUDGD�GL�EDZDK�ODSLVDQ�SHOLQGXQJ��
WHUGLUL� GDUL� FDPSXUDQ� DQWDUD� SDVLU� GDQ�JUDYHO�� GHQJDQ�
MHQLV�SDVLU�OHELK�GRPLQDQ��3LWOLFN�DW��DOO���-������� 

3URVHV� SHPEHQWXNDQ� ODSLVDQ� SHOLQGXQJ� GL� GDVDU�
SHUPXNDDQ�WHUMDGL�GDUL�SHULVWLZD�DUPRXULQJ�\DLWX�VXDWX�
SURVHV� WHUEHQWXNQ\D� ODSLVDQ� GDVDU� SHUPXNDDQ� \DQJ�
GLDZDOL� GDUL� SHUJHUDNDQ� EXWLUDQ� ODSLVDQ� GDVDU� VHFDUD�
NRQWLQX�� PHQ\HEDENDQ� WHUMDGLQ\D� HURVL� SHUPXNDDQ�
�HURGHG� VXUIDFH�� VDPSDL� SDGD� NRQGLVL� GLPDQD� EXWLUDQ�
GL� GDVDU� SHUPXNDDQ�PHQMDGL� GLDP� �VWDWLF�� \DLWX� WLGDN�
DGD�ODJL�EXWLUDQ�\DQJ�WHUDQJNXW��VHKLQJJD�EXWLUDQ�\DQJ�
GLDP� GDQ� WHUWLQJJDO� GL� ODSLVDQ� GDVDU� DGDODK� ODSLVDQ�
SHOLQGXQJ��DUPRXU�OD\HU�� 

3HQHOLWLDQ�LQL�PHPEDKDV� WHQWDQJ�WHJDQJDQ�JHVHU�GDVDU�
GDQ� WHJDQJDQ� JHVHU� NULWLN� EXWLU� VHGLPHQ� \DQJ�
EHUGDPSDN� SDGD� WHEDO� ODSLVDQ� DUPRXU�� DQJNXWDQ�
VHGLPHQ� GDVDU� �EHGORDG��� SHUXEDKDQ� VWUXNWXU� ODSLVDQ�
GDVDU� SHUPXNDDQ� GDQ� WRSRJUDIL� SHUPXNDDQ� VHODPD�
SURVHV� GHJUDGDVL� GDVDU� SHUPXNDDQ�� 3HQJDPDWDQ�
GLODNXNDQ� SDGD� YDULDVL� GHELW� GDQ� NHPLULQJDQ� GDVDU�
VHUWD� NRPSRVLVL� ODSLVDQ� \DQJ� EHUJHUDN� DNWLI�� WHWDSL�
WLGDN� PHQJDPDWL� EHVDUQ\D� JHUXVDQ� GDVDU� SHUPXNDDQ�
\DQJ� WHUDQJNXW�� 3DGD� SURVHV� SHPEHQWXNDQ� ODSLVDQ�
DUPRXU�LQL�GLGDVDUNDQ�SDGD�NRQGLVL�DOLUDQ�GDQ�SHULODNX�
VHGLPHQ� GDVDU� \DQJ� EHUJHUDN�� GLPDQD� VHGLPHQ� \DQJ�
WHUDQJNXW� DNDQ� PHQJDODPL� SURVHV� SHQVRUWLUDQ� DODPL�
VHODPD�SURVHV�GHJUDGDVL�SDGD�MHQLV�DOLUDQ�VWHDG\�IORZ� 

���3XVWDND� 

+DVVDQ� GDQ� &KXUFK� ������� PHQ\HEXWNDQ� EDKZD�
SHPEHQWXNDQ� VWUXNWXU� DUPRXULQJ� VHODPD� GHJUDGDVL�

GLSHQJDUXKL� VHFDUD� ODQJVXQJ� ROHK� JHUDNDQ� EHGORDG�
\DQJ� WHUDQJNXW� GDQ� XNXUDQ�GLVWULEXVL�JUDLQ� VL]H�� 6WXGL�
WHQWDQJ� GHJUDGDVL� GDVDU� GL� VDOXUDQ� WHUQ\DWD� PDPSX�
PHQJLGHQWLILNDVL� IOXNWXDVL� DOLUDQ�� .RQGLVL� WHUVHEXW�
VDQJDW�PHPSHQJDUXKL�VWDELOLWDV�GDVDU�\DQJ�EHUGDPSDN�
SDGD�WHUEHQWXNQ\D�ODSLVDQ�DUPRXU�XQWXN�VHGLPHQ�\DQJ�
WHWDS� WLQJJDO� GDQ� EHUWDKDQ�� VHGDQJNDQ� VHGLPHQ� \DQJ�
UHODWLI� KDOXV� DNDQ� WHUDQJNXW��:LOFRFN� ������� PHQHOLWL�
ODSLVDQ� SHOLQGXQJ� GHQJDQ� PHPLVDKNDQ� MHQLV� PDWHULDO�
DQWDUD� JUDYHO� GDQ� SDVLU�� VHUWD� PHQHQWXNDQ� EHVDUQ\D�
WHJDQJDQ� JHVHU� SDGD� JUDYHO� GDQ� SDVLU� WHUVHEXW�� 6HODLQ�
LWX�:LOFRFN� MXJD�PHUHNRPHQGDVLNDQ�SHUVDPDDQ�XQWXN�
PHQJHVWLPDVL� MXPODK� JUDYHO� GDQ� SDVLU� \DQJ� WHUDQJNXW�
VHFDUD� WHUSLVDK�� :LOFRFN� ������ � PHQJHPEDQJNDQ�
EHVDUQ\D� DQJNXWDQ� VHGLPHQ� SDGD� JUDGDVL� VHGLPHQ�
GDVDU� VHFDUD� NHVHOXUXKDQ� GDODP� SURVHV� SHPEHQWXNDQ�
ODSLVDQ� SHOLQGXQJ�� :LOFRFN� GDQ� &URZH� �������
PHODNXNDQ� HNVSHULPHQ� SDGD� VDOXUDQ� VHJL� HPSDW��
GHQJDQ�PHODNXNDQ� SHQDPEDKDQ� SDVLU� GL� KXOX� VDOXUDQ��
NHPXGLDQ� SDVLU� \DQJ� EHUJHUDN� WHUDQJNXW� NHOXDU�
PHOHZDWL� KLOLU� VDOXUDQ� NHPXGLDQ� GLWDQJNDS� GHQJDQ��
GLVHGLPHQ� WUDSV�� .HVHLPEDQJDQ� GLQDPLV� SDGD� GDVDU�
SHUPXNDDQ� VDOXUDQ� DNDQ� WHUFDSDL� NHWLND� MXPODK� SDVLU�
UDWD-UDWD� \DQJ� WHUDQJNXW� SDGD� VHODQJ� ZDNWX� WHUWHQWX�
DNDQ�PHQ\DPDL�MXPODK�SDVLU�\DQJ�GLPDVXNNDQ�GL�KXOX�
VDOXUDQ�VHEHVDU������JU�\DQJ� WHUMDGL�SDGD�PHQLW�NH����
VDPSDL� GHQJDQ�PHQLW� NH� ����� &XUUDQ� GDQ� 7DQ� �������
PHODNXNDQ�HNVSHULPHQ�GL�ODERUDWRULXP�WHQWDQJ�IRUPDVL�
NODVWHU� ODSLVDQ� SHOLQGXQJ� GHQJDQ� GDVDU� SHUPXNDDQ�
\DQJ� VWDELO�� (NVSHULPHQ� GLODNXNDQ� SDGD� VDOXUDQ� VHJL�
HPSDW�OXUXV�GHQJDQ�GLPHQVL�SDQMDQJ�����P��OHEDU�����P�
GDQ�WLQJJL�����P��VHUWD�PHQJXML���JUDGDVL�PDWHULDO�GDUL�
GDVDU� VXQJDL� GHQJDQ� �� GHELW� DOLUDQ� \DQJ� EHUEHGD��
6WUXNWXU� ODSLVDQ� SHOLQGXQJ� \DQJ� WHUEHQWXN�PHUXSDNDQ�
FDPSXUDQ� JUDYHO� GDQ� SDVLU� \DQJ� WHUMDGL� NDUHQD�
SHULVWLZD� VRUWLU� VHFDUD�SHULRGLN��7HJDQJDQ�JHVHU� JHVHU�
GDVDU� PHQJJHUDNNDQ� EXWLU� KDOXV� \DLWX� SDVLU� GHQJDQ�
GLDPHWHU� EXWLU� �� �� PP�� PHQJDNLEDWNDQ� VHGLPHQ�
WHUDQJNXW� NHOXDU�� VHGDQJNDQ� JUDYHO� GHQJDQ� GLDPHWHU�
EXWLU� !� �� PP�� DNDQ� WHWDS� WLQJJDO� VHEDJDL� ODSLVDQ�
SHOLQGXQJ�� 6WUXNWXU� ODSLVDQ� GDVDU� SHUPXNDDQ� WHUVHEXW�
OHELK� GRPLQDQ� GDUL� MHQLV� JUDYHO� GHQJDQ� VXVXQDQ�
PHQJHORPSRN�� GDQ� GHQJDQ� VWUXNWXU� NRNRK� VHUWD�
PHOLQGXQJL� ODSLVDQ� VXEVWUDWH�� 3URIILWW� �������
PHQ\HEXWNDQ� EDKZD� ODSLVDQ� SHOLQGXQJ� PHOLQGXQJL�
ODSLVDQ� GL� EDZDKQ\D�� 3DUNHU� HW�DO� ������� PHPEDKDV�
NDUDNWHULVWLN� XNXUDQ� EXWLU� SDGD� ODSLVDQ� VXEVWUDWH�
GHQJDQ�PHQJDQDOLVD�EHVDUQ\D� VHGLPHQ�\DQJ� WHUDQJNXW�
SDGD� VDWX� XNXUDQ� EXWLU�� 6KHQ� GDQ� /X� �������
PHQJHPEDQJNDQ� VXDWX� PHWRGD� XQWXN� PHPSUHGLNVL�
GLVWULEXVL� ODSLVDQ� SHOLQGXQJ�� 3DUNHU� �������
PHQJHPEDQJNDQ� SHUVDPDDQ� ODSLVDQ� SHOLQGXQJ� SDGD�
WLDS�IUDNVL�EXWLU�GDQ�GLDPHWHU�UDWD-UDWD�ODSLVDQ��:LOFRFN�
������� PHQJHPEDQJNDQ� VXDWX� KXEXQJDQ� DQWDUD� SDVLU�
GHQJDQ� ODSLVDQ� SHOLQGXQJ� VHUWD� VXEVWUDWH� \DQJ�
WHUJDPEDU� SDGD� SURILO� JUDGDVL� VHFDUD� NHVHOXUXKDQ��
WHUPDVXN�DGDQ\D�EXWLU�SDVLU�\DQJ�PHQJLVL�URQJJD�DQWDU�
JUDYHO�SDGD�VDDW� WHUMDGL�DQJNXWDQ�VHGLPHQ��&XUUDQ�GDQ�
:LOFRFN��������PHODNXNDQ�HNVSHULPHQ�GL�VDOXUDQ�OXUXV�
GHQJDQ�LQWHQVLWDV�GHELW�\DQJ�EHVDU�GDQ�PHQJXNXU�SDVLU�
\DQJ�WHUDQJNXW�GDQ�WHUWLQJJDO�GL�GDVDU��6LVWHP�VHGLPHQ�
GL� GDVDU� VXQJDL� WHUGLUL� GDUL� WLJD� ODSLVDQ� NRPSRQHQ�
SHPEHQWXN�� NHWLJD� ODSLVDQ� WHUVHEXW� DGDODK� ODSLVDQ�
SHUPXNDDQ� GDVDU�� VXEVWUDWH�GDQ� ODSLVDQ� SDVLU��0HWRGH�
\DQJ� GLNHPXNDNDQ� ROHK� %DNNH� ������� DGDODK� SDGD�
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NHGXD� ODSLVDQ� \DLWX� ODSLVDQ� GDVDU� SHUPXNDDQ� GDQ��
VXEVWUDWH�WHUJDQWXQJ�SDGD�SHUEDQGLQJDQ�DQWDUD�FDPSXUDQ�
JUDYHO�GDQ�SDVLU�� 

����5HVLVWDQFH�)ORZ 

.RQILJXUDVL� EHGIRUP� VDOXUDQ� GLEDJL� PHQMDGL� �� EDJLDQ�
\DLWX�ORZHU�UHJLPH�GDQ�XSSHU�UHJLPH��.RQGLVL�WHUVHEXW�
GLSHQJDUXKL� ROHK� SHUODZDQDQ� DOLUDQ� �UHVLVWDQFH� IORZ��
\DQJ�GLUXPXVNDQ�DGDODK� 

��������������������������������� ����  ���� 
  
%HVDUQ\D�NHFHSDWDQ�JHVHU����������DGDODK� 
 ����     
  �����������   ���������������������������������������������� 

'HQJDQ� PHPDNDL� SULQVLS� WHJDQJDQ�5H\QROG� GDUL� KDVLO�
UDWD-UDWD� ZDNWX�� SDGD� SHUVDPDDQ� 1DYLHU-6WRNHV�
GLNHWDKXL�EHVDUQ\D�WHJDQJDQ�JHVHU�GDVDU�DGDODK� 

  
      
GHQJDQ� 

�  � DGDODK�WHJDQJDQ�GDVDU�VDOXUDQ� 
  � DGDODK�NHFHSDWDQ�NH�DUDK�[ 
  � DGDODK�NHNHQWDODQ�GLQDPLND�IOXLGD�DLU 
O�  � DGDODK�SDQMDQJ�FDPSXU�3UDQGWO� 

.DUDNWHULVWLN� DOLUDQ� SDGD� VDOXUDQ� WHUEXND� FHQGHUXQJ�
WXUEXOHQ� VHKLQJJD� XQVXU� ODPLQHU� SDGD� SHUVDPDDQ�
WHUVHEXW�GLDEDLNDQ��PDND�GLUXPXVNDQ� 

      

0HQXUXW� 9RQ� .DUPDQ� EHVDUQ\D� O� DGDODK� SURSRUVLRQDO�
GHQJDQ�MDUDN�\�GDUL�EDWDV�GDVDU�VDOXUDQ�\DLWX� 

 

GHQJDQ 

ț�� ���DGDODK�NRQVWDQWD�9RQ�.DUPDQ�\DQJ�QLODLQ\D���� 

GHQJDQ�PHQJDQJJDS�EDKZD 

 

PDND� 
 
 
 

6HWHODK�PHQJLQWHJUDONDQ�SHUVDPDDQ�WHUVHEXW�PHQMDGL� 

      

6HODQMXWQ\D�SHUVDPDDQ�WHUVHEXW�PHQMDGL� 

 

3HUVDPDDQ� LQL� GLNHQDO� GHQJDQ� GLVWULEXVL� NHFHSDWDQ�
XQLYHUVDO�3UDQGWO-9RQ� .DUPDQ�� .RQVWDQWD� LQWHJUDVL� \R�
PHPSXQ\DL� XUXWDQ� EHVDUDQ� \DQJ� VDPD� GHQJDQ� į � GDQ�
PHUXSDNDQ� IXQJVL� \DQJ� WHUJDQWXQJ� GDUL� EDWDV� KDOXV�
VDPSDL� NDVDU�� 8QWXN� NRQGLVL� NDVDU�� PDND� \R� KDQ\D�
WHUJDQWXQJ� GDUL� NHWLQJJLDQ� NHNDVDUDQ� SDGD� GDVDU�
VDOXUDQ��GHQJDQ�ț� ������ 

3HUVDPDDQ�GLVWULEXVL�NHFHSDWDQ�XQLYHUVDO�3UDQGWO-9RQ�
.DUPDQ�XQWXN�VDOXUDQ�GHQJDQ�GDVDU�NDVDU�DGDODK� 

 

NV�DGDODK�NHNDVDUDQ�EXWLUDQ�PDWHULDO�HNLYDOHQ� 

���.RQGLVL�(NVSHULPHQ 

3DGD� SHUFREDDQ� GHJUDGDVL�� VHGLPHQ� GDVDU� \DQJ�
WHUDQJNXW� PDXSXQ� VHGLPHQ� \DQJ� WHUWLQJJDO� VDQJDW�
GLSHQJDUXKL� ROHK� EHVDUQ\D� GHELW� \DQJ� WHUMDGL��
NHPLULQJDQ� GDVDU� VDOXUDQ�� NRQGLVL� VHGLPHQ� GDVDU� \DQJ�
EHUNDLWDQ�GHQJDQ�NHNDVDUDQ�GDQ�JHRPHWULN�SHQDPSDQJ�
VDOXUDQQ\D�� 

3DGD�SHUFREDDQ�LQL�VHGLPHQ�EHGORDG�EHUXSD�SDVLU�\DQJ�
WHUDQJNXW�EHUVDPD�DOLUDQ��VHGDQJNDQ�JUDYHO�EHUDGD�WHWDS�
GL� GDVDU� VDOXUDQ�� 6HGLPHQ� EHGORDG� WHUGLUL� GDUL� IUDNVL�
EXWLU� \DQJ� PHQ\XVXQ� VWUXNWXU� ODSLVDQ� GDVDU� GHQJDQ�
XNXUDQ� GLDPHWHU� EXWLU� \DQJ� EHUYDULDVL� SDGD� NRQGLVL�
\DQJ�VWDELO�7DEHO��� 

3DGD� EDWDV� NRQGLVL� HNVSHULPHQ�� QLODL� WHJDQJDQ� JHVHU��
GDVDU� SDGD� IUDNVL� EXWLU� \DQJ� WHUMDGL�PHPLOLNL� OLQLHULWDV�
GHQJDQ� NHQDLNDQ� GHELW� DOLUDQ�� 1LODL� WHJDQJDQ� JHVHU�
WHUVHEXW� EHOXP� WHUPDVXN� WHJDQJDQ� JHVHU� SDGD� GLQGLQJ�
PHODLQNDQ�KDQ\D�SDGD�GDVDU�VDOXUDQ��%HVDUQ\D�WHJDQJDQ�
JHVHU� GDVDU� PHPEHULNDQ� EDWDV� UHQWDQJ� GLDPHWHU� EXWLU�
\DQJ� WHUDQJNXW��3DGD�HNVSHULPHQ� LQL� QLODL�EDWDV�EDZDK�
WHJDQJDQ� JHVHU� DGDODK� ����� 1�P�� \DQJ� DNDQ�
PHQJJHUDNNDQ� EXWLU� VHGLPHQ� GHQJDQ� V\DUDW� EDKZD�
WHJDQJD�GDVDU��ĲR��OHELK�EHVDU�GDUL�WHJDQJDQ�GDVDU�NULWLV�
EXWLU� VHGLPHQ� �ĲF��� %XWLU� VHGLPHQ� GHQJDQ�' �����PP�
PHPLOLNL� WHJDQJDQ� JHVHU� NULWLN� ����� 1�P��� VHKLQJJD�
VHGLPHQ�WHUDQJNXW�VHODPD��UXQQLQJ�*DPEDU��� 

���3URVHGXU�(NVSHULPHQ� 

3DGD� SHUFREDDQ� LQL� PHQJJXQDNDQ� IOXPH� VHJL� HPSDW�
\DQJ� GLPRGLILNDVL�� GHQJDQ� XNXUDQ� JHRPHWULN�
SHQDPSDQJQ\D�DGDODK�SDQMDQJ����P��OHEDU��ZLGH�������
P� GDQ� NHGDODPDQ� ����� P�� VHGLPHQ� GDVDU� GLVHEDU�
GHQJDQ�NHWHEDODQ�����PP�GL�GDVDU�IOXPH�*DPEDU��� 

6HGLPHQ�  � SHQHOLWLDQ� EHUXSD� PDWHULDO� GDVDU� DODP� GDUL�
MHQLV�JUDYHO�GDQ�SDVLU��\DQJ�GLDPELO�GDUL�6XQJDL�.UDVDN�
.DEXSDWHQ�6OHPDQ�<RJ\DNDUWD��0DWHULDO�VHGLPHQ�GDVDU�

��� 

��� 

��� 

��� 

��� 

��� 

���� 

7DEHO����9DULDVL�HNVSHULPHQ 

��� 

��� 

��� 

1R <��P� $��P��� 3��P� 5��P� 8�8

1�P�� 8��ڴ ��P�V� 8��P�V� 4�P��V� 

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

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

� ����� ���� ���� ���� ���� ����� ���� ���� ����� 
� ����� ���� ���� ���� ���� ����� ���� ���� ����� 
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*DPEDU����)OXP�VHJL�HPSDW 

*DPEDU����/RNDVL�SHQJDPELODQ�VDPSHO�PDWHULDO 
�6XPEHU���+DGLVDQWRQR�GNN������� 

3HQJDPELODQ� PDWHULDO� WHUVHEXW� VHVXDL� GHQJDQ� \DQJ�
GLODNXNDQ� :ROPDQ� �������� GLPDQD� SHQJDPELODQ�
GLPXODL�GDUL� ODSLVDQ�GDVDU�SHUPXNDDQ�KLQJJD�NHGDODP�
GL�ODSLVDQ�VXEVWUDWH�GHQJDQ�VSHVLILNDVL� 

�� %HUGDVDUNDQ� NODVLILNDVL� XNXUDQ� EXWLUDQ� PHQXUXW�
$PHULFDQ� *HRSK\VLFDO� 8QLRQ� �$*8�� GLWXQMXNNDQ�
SDGD�7DEHO��� 

�� 0HNDQLVPH�SHPLOLKDQ�PDWHULDO�\DQJ�GLSDNDL�XQWXN�
HNVSHULPHQ�� GHQJDQ� FDUD� GLEHUVLKNDQ� GDQ�
GLSLVDKNDQ�DQWDUD�SDVLU��JUDYHO�GDQ�FOD\� 

�� 0DWHULDO� GLDPELO� VHFDUD� UDQGRP� GDQ� GLODNXNDQ� XML�
DQDOLVLV�VDULQJDQ� 

�� +DVLO�XML�DQDOLVLV�VDULQJDQ�EXWLUDQ�PDWHULDO� 

3DGD�SHQHOLWLDQ�LQL�GLJXQDNDQ���YDULDVL�PDWHULDO�GDVDU��
GLPDQD�WLDS-WLDS�PDWHULDO�WHUVHEXW�GLODNXNDQ�XML�DQDOLVLV�
VDULQJDQ� XQWXN� GLSHUROHK� JUDGDVLQ\D��%HULNXW� LQL� KDVLO�
XML�DQDOLVLV�VDULQJDQ�XQWXN���MHQLV�PDWHULD�GDVDU�\DQJ�GL�
WXQMXNNDQ�SDGD�*DPEDU��� 

*DPEDU����*UDGDVL���PDWHULDO�GDVDU 

6HGDQJNDQ�SURVHQWDVH�DQWDUD�SDVLU�GDQ�JUDYHO�SDGD�XML�
DQDOLVLV� VDULQJDQ� XQWXN� �� MHQLV� PDWHULDO� GLWXQMXNNDQ�
SDGD��7DEHO��� 

3HODNVDQDDQ� UXQQLQJ� GLDZDOL� GHQJDQ� SHQ\HEDUDQ�
VHGLPHQ� VHFDUD� PHUDWD� GL� IOXPH� GHQJDQ� EDWDV��
NHGDODPDQ� ���� PP� GDUL� EDWDV� GDVDU�� VHODQMXWQ\D� DLU�
PHQJDOLU� GDQ� PHPEDZD� EXWLU� VHGLPHQ� \DQJ� OHSDV��
NHPXGLDQ�GHELW�GLQDLNNDQ�GDQ�GLODNXNDQ�SHQJDPDWDQ��� 

3DGD� VDDW� DZDO� HNVSHULPHQ�� GLWDQGDL� GHQJDQ�
WHUFDSDLQ\D� NRQGLVL� DOLUDQ� \DQJ� XQLIRUP� IORZ��
NHPLULQJDQ� GDVDU� VDOXUDQ� GLDWXU� VHVXDL� UHQFDQD� GDQ�
NHGDODPDQ� DOLUDQ� PHQXQMXNNDQ� NRQGLVL� \DQJ� VDPD�
VHSDQMDQJ� IOXPH�� 3DGD� DZDOQ\D� NRQGLVL� EDWDV� KXOX�
GLDWXU� XQWXN� PHQFDSDL� DOLUDQ� \DQJ� � VHUDJDP�� QDPXQ�
DNDQ�WHUXV�EHUXEDK�VHLULQJ�GHQJDQ�WHJDQJDQ�JHVHU�GDVDU�
DOLUDQ� \DQJ� EHUEHGD�� GLWDQGDL� GHQJDQ� SHUEHGDDQ�
NHGDODPDQ� GDVDU� VDOXUDQ� GLVHEDENDQ� WHUMDGLQ\D�
GHJUDGDVL�� VHODQMXWQ\D� GLODNXNDQ� SHQJXNXUDQ�
NHGDODPDQ�GDQ�SHQDQJNDSDQ�VHGLPHQ�\DQJ�WHUDQJNXW�� 

5XQQLQJ� WHUXV� GLODNXNDQ� VDPSDL� VHGLPHQ� \DQJ�
WHUWDQJNDS�EHUNXUDQJ�VDPSDL� GHQJDQ�NXUDQJ� OHELK����
GDUL�QLODL�DZDO�VHEDUDQ��NRQGLVL� LQL� WHUFDSDL�DQWDUD�����
VDPSDL�GHQJDQ�����PHQLW�UXQQLQJ�*DPEDU��� 

*DPEDU����7HJDQJDQ�JHVHU�NULWLV�EXWLU��' �����PP� 

DODP� WHUVHEXW� GLDPELO� GL� WLJD� ORNDVL� NHPXGLDQ�
GLFDPSXU� PHQMDGL� VDWX�� 0DWHULDO� GDVDU� .UDVDN� ��
GLDPELO�GDUL�ORNDVL�EHUMDUDN���NP�GDUL�SXQFDN�0HUDSL��
PDWHULDO� .UDVDN� �� GLDPELO� GDUL� ORNDVL� EHUMDUDN� �� NP�
GDUL� SXQFDN� 0HUDSL� �GL� GHVD� 7HPSHO�� 6OHPDQ�� GDQ�
PDWHULDO� .UDVDN� �� GLDPELO� GDUL� EDJLDQ� KLOLU� VXQJDL�
.UDVDN� �VHEHOXP� PHQ\DWX� GHQJDQ� VXQJDL� 3URJR���
EHUMDUDN� ��� NP� GDUL� SXQFDN� 0HUDSL�� /RNDVL�
SHQJDPELODQ� PDWHULDO� LQL� VHOHQJNDSQ\D� GDSDW� GLOLKDW�
SDGD�*DPEDU��� 
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7DEHO����3HUVHQWDVH�SDVLU�GDQ�JUDYHO�SDGD�VHWLDS�PDWHULDO 

1R� 0DWHULDO ��JUDYHO ��SDVLU 

� 0� ����� ����� 

� 0� ����� ����� 

� 0� ����� ����� 

� 0� ����� ����� 

� 0� ����� ����� 

*DPEDU����5XQQLQJ�XQLIRUP�IORZ 

*DPEDU����*UDLQ�VL]H�FXUYH�GLVWULEXVL 

7DEHO����.ODVLILNDVL�XNXUDQ�EXWLUDQ�PHQXUXW�$*8��$PHULFDQ�
*HRSK\VLFDO�8QLRQ�� 

,QWHUYDO� 
UDQJH��PP� 1DPD 
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�������-������� 

%DWX�VDQJDW�EHVDU��9HU\�/DUJH�%RXOGHUV� 
%DWX�EHVDU��/DUJH�%RXOGHUV� 
%DWX�VHGDQJ��0HGLXP�%RXOGHUV� 
%DWX�NHFLO��6PDOO�%RXOGHUV� 
.HUDNDO�EHVDU��/DUJH�&REEOHV� 
.HUDNDO�NHFLO��6PDOO�&REEOHV� 
.HULNLO�VDQJDW�NDVDU��9HU\�&RDUVH�*UDYHO� 
.HULNLO�NDVDU��&RDUVH�*UDYHO� 
.HULNLO�VHGDQJ��0HGLXP�*UDYHO� 
.HULNLO�KDOXV��)LQH�*UDYHO� 
.HULNLO�VDQJDW�KDOXV��9HU\�)LQH�*UDYHO� 
3DVLU�VDQJDW�NDVDU��9HU\�&RDUVH�6DQG� 
3DVLU�NDVDU��&RDUVH�6DQG� 
3DVLU�VHGDQJ��0HGLXP�6DQG� 
3DVLU�KDOXV��)LQH�6DQG� 
3DVLU�VDQJDW�KDOXV��9HU\�)LQH�6DQG� 
/XPSXU�NDVDU��&RDUVH�6LOW� 
/XPSXU�VHGDQJ��0HGLXP�6LOW� 
/XPSXU�KDOXV��)LQH�6LOW� 
/XPSXU�VDQJDW�KDOXV��9HU\�)LQH�6LOW� 
/HPSXQJ�NDVDU��&RDUVH�&OD\� 
/HPSXQJ�VHGDQJ��0HGLXP�&OD\� 
/HPSXQJ�KDOXV��)LQH�&OD\� 
/HPSXQJ�VDQJDW�KDOXV��9HU\�)LQH�&OD\� 

�6XPEHU���*DUGH�	�5DMX������� 

���3HQJXNXUDQ� 

6HWLDS� UXQQLQJ� GLODNXNDQ� SHQJXNXUDQ� VHFDUD� SHULRGLN�
\DLWX� GHELW�� WHPSHUDWXU�� NHPLULQJDQ� GDVDU�� SURILO� PXND�
DLU�� VHGLPHQ� GDVDU� \DQJ� WHUDQJNXW�� 3DGD�ZDNWX� WHUWHQWX�
GLODNXNDQ� SHPRWUHWDQ� SHUPXNDDQ� GDVDU�� VHGDQJNDQ�
SHQJXNXUDQ�GHELW� VHGLPHQ�\DQJ� WHUDQJNXW�GDSDW�GLFDSDL�
GHQJDQ� PHQJXNXU� GHJUDGDVL� GDVDUQ\D� GDQ� EXWLUDQ� \DQJ�
WHUWDQJNDS�GL�VHGLPHQW�WUDS�SDGD�VDDW�UXQQLQJ�� 

3HQJXNXUDQ�PHOLQWDQJ�IOXPH�GLDZDOL�GDUL�VLVL�NLUL��WHQJDK�
GDQ� NDQDQ� VHOHEDU� ���� PP�� � 3HQJXNXUDQ� GLODNXNDQ�
GHQJDQ� PHPDVDQJ� SRLQW� JDXJH� \DQJ� GLKXEXQJNDQ�
GHQJDQ� LQVWUXPHQ� GDUL� DWDV� NH� EDZDK� GHQJDQ� PHPEXDW�
JULG�SDGD�DUHD�����[������PP�� 

���+DVLO�3HQHOLWLDQ� 

����.RPSRVLVL�ODSLVDQ�GDVDU� 

.RPSRVLVL� ODSLVDQ�GDVDU�VDOXUDQ�GLWHQWXNDQ�GHQJDQ�FDUD�
PHQJLGHQWLILNDVL� ODSLVDQ�GDVDU� SHUPXNDDQ� \DQJ�GLDPELO�
GDUL�KDVLO�SHQHOLWLDQ�\DQJ�GLEXDW�GDODP�EHQWXN�GLVWULEXVL�
JUDLQVL]H� 

3DGD�*DPEDU���PHUXSDNDQ�VWXNWXU�NRPSRVLVL�DNKLU�GDUL�
VHGLPHQ� GDVDU�� GLPDQD� VHGLPHQ� WHUVHEXW� PHPLOLNL�
NHNDVDUDQ� GDVDU� SDGD� EXWLU� SHQ\XVXQQ\D� \DQJ� EHUEHGD�
\DLWX� EHGORDG�� VXEVWUDWH�� RULJLQDO� GDQ� DUPRXU�� 3DGD�
SURVHV� ILQDOEHG� VHGLPHQ� GDVDU� \DQJ� PHPLOLNL� XNXUDQ�
GLDPHWHU�EXWLU�SDOLQJ�EHVDU�GDQ�KDPSLU�VHUDJDP�EHUDGD�GL�
DWDV� SHUPXNDDQ� VHUWD� PHPLOLNL� NHPLULQJDQ� SDOLQJ� FXUDP�
DNDQ�PHQJDODPL�KDPEDWDQ�DOLUDQ�\DQJ�SDOLQJ�EHVDU� 

�����%HGORDG 

3DGD� *DPEDU� �� PHQXMXNNDQ� SROD� VHGLPHQ� \DQJ�
WHUDQJNXW�SDGD�UHQWDQJ�ZDNWX�WHUWHQWX��GLPDQD�VHGLPHQ�
\DQJ� EHUJHUDN� DNDQ� WHUXV� PHQLQJNDW� VDPSDL� WHUFDSDL�
NRQGLVL�EDWDV�PDNVLPDO�\DLWX�SDGD�PHQLW�NH-���VHEDVDU�
����� NJ�� VHODQMXWQ\D� PHQJDODPL� SHQXUXQDQ� VHFDUD�
EHUWDKDS�PXODL�GDUL�PHQLW�NH-�����VDPSDL�GHQJDQ�PHQLW��
NH-���� VDPSDL� GHQJDQ� WLGDN� DGD� ODJL� VHGLPHQ� \DQJ�
WHUDQJNXW� 

3URVHV� ODSLVDQ� SHOLQGXQJ� DNDQ� WHUEHQWXN�� MLND� MXPODK�
EXWLUDQ� VHGLPHQ� \DQJ� WHUDQJNXW� WHODK� PHQFDSDL� ����
GDUL�WRWDO�VHGLPHQ�\DQJ�EHUJHUDN��3HPEHQWXNDQ�ODSLVDQ�
SHOLQGXQJ� LQL� GLWDQGDL� GHQJDQ� DGDQ\D� EXWLU� VHGLPHQ�
\DQJ� WHUDQJNXW� VXGDK� PHQFDSDL� MXPODK� PDNVLPDO��
VHKLQJJD� EXWLUDQ� \DQJ� WHUWLQJJDO� GL� GDVDU� SHUPXNDDQ�
PHPLOLNL� XNXUDQ� GLDPHWHU� KDPSLU� VHUDJDP�� \DQJ�
GLGRPLQDVL� GDUL� MHQLV� JUDYHO�� \DQJ� WHUVXVXQ� PHUDWD�
GLDQWDUD�EXWLUDQ�SHQ\XVXQQ\D��6WUXNWXU�ODSLVDQ�WHUVHEXW�
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*DPEDU����$UPRXU�OD\HU 

*DPEDU�����6HGLPHQ�SHUPXNDDQ�GDVDU 

*DPEDU����%HGORDG�WUDQVSRUW 

VHQDQWLDVD�PHQJKDODQJL�JHUDN�EXWLUDQ�\DQJ�PHOLQWDV�GL�
DWDVQ\D��3DGD� WDKDSDQ� LQL� XNXUDQ� VHGLPHQ� \DQJ�EHVDU�
VHFDUD� GRPLQDQ� QDPSDN� MHODV� GL� SHUPXNDDQ�
PHPEHQWXN� SRVLVL� WHJDN� OXUXV� DUDK� DOLUDQ� GDQ�
PHPEHQWXN� MDULQJDQ�� 3DGD� NRQGLVL� LQL� SRVLVL� EXWLU�
VHGLPHQ� VHPDNLQ� VWDELO� GDQ� WLGDN� EHUJHUDN� VHKLQJJD�
PDPSX� XQWXN� PHOLQGXQJL� EXWLUDQ� VHGLPHQ� GL�
VHNLWDUQ\D�� 

����7RSRJUDIL�GDVDU 

*DPEDU���PHUXSDNDQ�KDVLO�GDUL�IRWR�NDPHUD�SDGD�VDDW�
HNVSHULPHQ�� GLPDQD� VHGLPHQ� GDVDU� GLVHEDU� VHSDQMDQJ�
���P�GHQJDQ�NHWHEDODQ����FP�GDQ�ODPD�ZDNWX�UXQQLQJ�
����PHQLW� 

%HQWXN� EXWLUDQ� NDVDU� GDQ� KRPRJHQ� DNDQ� QDPSDN�
VHWHODK� UXQQLQJ� NH-��� PHQLW� *DPEDU� ��� VHGDQJNDQ�
EXWLUDQ� \DQJ� VWDELO� GDQ� WHUOLQGXQJ� WHUMDGL� SDGD� VDDW�
UXQQLQJ�NH-����PHQLW��3HUJHUDNDQ�EXWLU�VHGLPHQ�\DQJ�
WHUMDGL� SDGD� PHQLW� NH-��� PHQJDUDK� NH� SHPEHQWXNDQ�
EXWLUDQ�NDVDU� �DUPRXULQJ�� VHFDUD�EHUWDKDS�PHQLQJNDW��

PHVNLSXQ� VHGLPHQ�GDVDU� \DQJ� WHUDQJNXW�DGDODK�GDODP�
MXPODK�\DQJ�WHUEDWDV� 

3DGD�*DPEDU����PHQXQMXNNDQ�VHGLPHQ�GDVDU�EHUXSD�
ODSLVDQ� DUPRXU�� \DQJ� GLJDPEDUNDQ� GDODP� EHQWXN�
SURJUDP�VXIHU�� 

���'LVNXVL 

����� )RUPXOD� ODSLVDQ� SHOLQGXQJ� �DUPRXU� OD\HU�� WDN�
EHUGLPHQVL� 

9DULDEHO-YDULDEHO�SDGD�SHQHOLWDQ�LQL�DGDODK�GLDPHWHU�EXWLU�
UDWD-UDWD�ODSLVDQ�SHOLQGXQJ��'D�����GLDPHWHU�EXWLU�UDWD-UDWD�
ODSLVDQ�GDVDU��'E�����WHJDQJDQ�JHVHU�GDVDU�����������WHJDQJDQ�
JHVHU�NULWLV�EXWLU�����������NHVHUDJDPDQ�XNXUDQ�EXWLUDQ��&X���
9DULDEHO� WHUVHEXW� GLQ\DWDNDQ� VHFDUD� PDWHPDWLV� GDODP�
ELODQJDQ� WDN� EHUGLPHQVL� SDGD� IXQJVL� WHEDO� ODSLVDQ�
SHOLQGXQJ�� 

       

6HODQMXWQ\D� PHODNXNDQ� DQDOLVLV� GLPHQVL� GHQJDQ�
PHPDNDL� 0HWRGH� %DVLF� 6WHSZLVH� SDGD� IXQJVL�
SDUDPHWHU� PDVVD� MHQLV� DLU� �0/-���� GLDPHWHU� EXWLUDQ�
ODSLVDQ�SHOLQGXQJ��/���NHVHUDJDPDQ�XNXUDQ�EXWLUDQ��/�
/��� NHFHSDWDQ� DOLUDQ� �/7-��� GDQ� VHOLVLK� WHJDQJDQ� JHVHU�
�0/-�7-��� 

6HODQMXWQ\D�� VHFDUD� EHUWDKDS�� VDWXDQ� SDGD� IXQJVL�
WHUVHEXW�GLEDJL�GHQJDQ�0�SDGD�SDUDPHWHU�ȡ� �0/-����7�
SDGD� SDUDPHWHU�8�/7-��� GDQ� /� SDGD� SDUDPHWHU�'D�/���
WHUEHQWXN�IXQJVL�� 

    

DWDX� 

       

3DGD� NRPSRQHQ� WHJDQJDQ� JHVHU� VHQDQWLDVD� EHUQLODL�
SRVLWLI�� PDND� SDGD� SHUVDPDDQ� WHUVHEXW� GLODNXNDQ�
PRGLILNDVL� GHQJDQ� VXDWX� QLODL� ș� DJDU� GLSHUROHK� JUDILN�
WHJDQJDQ�JHVHU�GL�DWDV�QRO��VHGDQJNDQ�XQWXN�NHVHUDJDPDQ�
XNXUDQ�EXWLUDQ��GLODNXNDQ�PRGLILNDVL�GHQJDQ�VXDWX�QLODL�Ȝ�
DJDU� GLSHUROHK� QLODL� NHVHJDPDQ� XNXUDQ� EXWLUDQ�PLQLPDO�
VDWX 

 

6HODQMXWQ\D� SHUVDPDDQ� WHUVHEXW� GLODNXNDQ� PRGLILNDVL�
GHQJDQ�SHUNDOLDQ�Į�GDQ�HNVSRQHQ�ȕ�SDGD�WHJDQJDQ�JHVHU��
VHGDQJNDQ� SDGD� NHVHUDJDPDQ� XNXUDQ� EXWLUDQ� GLODNXNDQ�
PRGLILNDVL� GHQJDQ� SHUNDOLDQ� HNVSRQHQ� Ȗ�� 6HKLQJJD�
SHUVDPDDQ�WHUVHEXW�PHQMDGL� 

 

 

GHQJDQ� 

   WHEDO��ODSLVDQ�SHOLQGXQJ��WDN�EHUGLPHQVL��  

  � 'LDPHWHU�EXWLU�ODSLVDQ�SHOLQGXQJ�����ORORV�
 VDULQJDQ� 

  � 'LDPHWHU�EXWLU�ODSLVDQ�GDVDU�����ORORV�

���� 

���� 

���� 

���� 

���� 

���� 
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*DPEDU�����.XUYD�DUPRXU�OD\HU�GHQJDQ�&X� �����SDGD�
VHEDUDQ�����GDWD� 

*DPEDU�����6HEDUDQ�GDWD�$UPRXU�OD\HU 

 VDULQJDQ�� 
   WHJDQJDQ�JHVHU�GDVDU��1�P�� 
   WHJDQJDQ�JHVHU�NULWLN�EXWLU�ODSLVDQ�GDVDU� �1�

 P�� 
ș�   WHJDQJDQ�JHVHU�PRGLILNDVL��1�P�� 
ȁ  � NHVHUDJDPDQ�XNXUDQ�EXWLU�PRGLILNDVL��WDN�

 EHUGLPHQQVL� 

 

 

   GLDPHWHU�EXWLU�ODSLVDQ�SHOLQGXQJ�����ORORV�
 VDULQJDQ 

  � GLDPHWHU�EXWLU�ODSLVDQ�SHOLQGXQJ�����ORORV�
 VDULQJDQ 

   NHVHUDJDPDQ�XNXUDQ�EXWLUDQ�� 
Į��  � NRHILVLHQ�SHUNDOLDQ�WHJDQJDQ�JHVHU 
ȕ�  � NRHILVLHQ�SHUNDOLDQ�HNVSRQHQ�WHJDQJDQ�

 JHVHU 
Ȗ��  � NRHILVLHQ�SHUNDOLDQ�HNVSRQHQ�NHVHUDJDPDQ�

 XNXUDQ�EXWLUDQ 

�����)RUPXOD�ODSLVDQ�SHOLQGXQJ��DUPRXU�OD\HU�� 

3DGD�SHQHOLWLDQ� LQL� WHUGDSDW� � ����GDWD�\DQJ�GLPDVXNNDQ�
NH� GDODP� OHPEDU� NHUMD� H[FHO� SDGD� VLVWHP� NRRUGLQDW� [-\�
\DQJ�PHUXSDNDQ�KXEXQJDQ�DQWDUD�WHJDQJDQ�JHVHU 

����������������GHQJDQ�NHVHUDJDPDQ�EXWLU����������SDGD�*DPEDU 

���� 

����� VHGDQJNDQ� � NRHILVLHQ� Į�ȕ�Ȗ�ș�Ȝ� � GLSHUROHK� GHQJDQ�
DQDOLVLV�GDWD�� 

$QDOLVLV� GDWD� WHUVHEXW� DGDODK� GHQJDQ� PHPEXDW� NXUYD�
\DQJ� GDSDW� PHZDNLOL� UDQJNDLDQ� VHEDUDQ� GDWD� WHUVHEXW�
PHODOXL� PHWRGH� VHOLVLK� NXDGUDW� WHUNHFLO� �OHDVW� VTXDUH�
PHWKRG�� 

0HWRGH� WHUVHEXW�PHPXQJNLQNDQ�XQWXN�PHPEXDW� NXUYD�
\DQJ� SDOLQJ� PHQGHNDWL� WLWLN-WLWLN� GDWD�� \DLWX� GHQJDQ�
PHPLQLPNDQ�VHOLVLK�DQWDUD�WLWLN-WLWLN�GDWD�GHQJDQ�NXUYD��
$GDSXQ�ODQJNDK�DQDOLVLV�VHEDJDL�EHULNXW� 

�� 3HUVDPDDQ� ODSLVDQ� SHOLQGXQJ� WDN� EHUGLPHQVL��
GLUXPXVNDQ�VHEDJDL�EHULNXW� 

    

�� 3DGD�SHUVDPDDQ� WHUVHEXW�GLFDUL�QLODL�VHOLVLK�WLWLN�GDWD�
GHQJDQ�NXUYD�\DLWX�(�DGDODK 

 

�� 5XQQLQJ� SDGD� VHWLDS� GDWD� �0�4�6��� GLSHUROHK�
SHUVDPDDQ�VHEDJDL�EHULNXW�� 

 

'HQJDQ� FDUD� \DQJ� VDPD� XQWXN� VHWLDS� UXQQLQJ�� GDUL�
UXQQLQJ� �� VDPSDL� GHQJDQ� UXQQLQJ� ����PDND� GLSHUROHK�
QLODL�(�VHEDJDL�EHULNXW�� 

����   

   

   

   

   

   

   

     

 
 
 
 
 
 

 

6HODQMXWQ\D� GLODNXNDQ� DQDOLVLV� RSWLPDVL� GHQJDQ�
PHPDNDL�([FHO�6ROYHU�SDGD�����SHUVDPDDQ�� 

'DUL� DQDOLVLV� RSWLPDVL� ([FHO� 6ROYHU� GLSHUROHK� QLODL�
RSWLPDO� GLVHWLDS� VHO�� GHQJDQ� � QLODL� � NRHILVLHQ� RSWLPDVL�
Į�ȕ�Ȗ�ș�Ȝ� �DGDODK 

Į�  � ������ 
ȕ  � ����� 
  � ����� 
ș�  � ����� 
Ȝ  � ����� 

���� 

���� 

���� 
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VHKLQJJD�UXPXV�WHEDO�ODSLVDQ�SHOLQGXQJ��DUPRXU�OD\HU��
DGDODK� 

 

GHQJDQ�EDWDVDQ�QLODL�DGDODK�VHEDJDL�EHULNXW�� 

�� �����PP��������������������PP 

�� ������������������� 

�� ���������������1�P� 

�� ���������������GHQJDQ������1�P��������������������1�P� 

���.HVLPSXODQ� 

'DUL�XUDLDQ�GL�DWDV��\DQJ�PHQJDFX�SDGD�NDMLDQ�SXVWDND��
WHRUL�� DQDOLVLV� KDVLO� HNVSHULPHQ� GDQ� SHPEDKDVDQ� PDND�
GDSDW�GLWDULN�NHVLPSXODQ�VHEDJDL�EHULNXW� 

�� 7HUEHQWXNQ\D� ODSLVDQ� DUPRXU� DSDELOD� MXPODK�
EXWLUDQ� ODSLVDQ� GDVDU� \DQJ� WHUDQJNXW� PHQFDSDL�
PDNVLPDO� GDQ� WHJDQJDQ� JHVHU� GDVDU� PHOHELKL�
WHJDQJDQ�JHVHU�NULWLV�EXWLU�DWDX��  ������������GDODP�KDO�
LQL�QLODL�WDJDQJDQ�JHVHU�GDVDU�OHELK�EHVDU�DWDX�VDPD�
GHQJDQ������1�P���VHGDQJNDQ�WHJDQJDQ�JHVHU�NULWLV�
EXWLU�ODSLVDQ�GDVDU� ����DQWDUD�����1�P��VDPSDL�GHQJDQ�
�����1�P�� 

�� 7HEDO�ODSLVDQ�SHOLQGXQJ�������������������PHUXSDNDQ�HIHN 

� GDUL�WHJDQJDQ�JHVHU�GDQ�NHVHUDJDPDQ�XNXUDQ�EXWLUDQ�
\DQJ�WHUMDGL�SDGD�SURVHV�HURVL�SHUPXNDDQ�GDVDU�� 

 

����'DIWDU�3XVWDND 

&URZH�� -�&�� DQG� /X� 7DQ�� ������ $Q� ,QYHVWLJDWLRQ� RI�
%HG�$UPRULQJ� 3URFHVV� $QG� 7KH� )RUPDWLRQ� RI�
0LFURFOXVWHUV�� � -RLQW� )HGHUDO� ,QWHUDJHQF\�
&RQIHUHQFH��/DV�9HJDV��� 

+DVVDQ��0�$��DQG�&KXUFK��0���������([SHULPHQWV�RQ�
VXUIDFH�VWUXFWXUH�DQG�SDUWLDO� VHGLPHQW� WUDQVSRUW�
RQ�D�JUDYHO�EHG��:DWHU�5HVRXUFHV�5HVHDUFK����
��� 

3URIILWW�� *�� 7�� �������6HOHFWLYH� WUDQVSRUW� DQG�
DUPRXULQJ� RI� QRQ-XQLIRUP� DOOXYLDO� VHGLPHQWV��
5HV��5HSW�� ��-����'HSW��&LYLO� (QJ���8QLYHUVLW\�
RI�&DQWHUEXU\��1=�����SS� 

3DUNHU��*���.OLQJHPDQ��3�&���DQG�0F/HDQ��'�/���������
%HGORDG� DQG� VL]H� GLVWULEXWLRQ� LQ� SDYHG� JUDYHO�
EHG� VWUHDPV�� -RXUQDO� RI� +\GUDXOLFV� 'LYLVLRQ��
$6&(��Y�������S�����-����� 

3DUNHU�� *��� ����D�� 6XUIDFH-EDVHG� EHGORDG� WUDQVSRUW�
UHODWLRQ� IRU�JUDYHO� ULYHUV��-RXUQDO�RI�+\GUDXOLF�
5HVHDUFK��Y������S�����-����� 

3LWOLFN�� -��� 0XHOOHU�� (�5��� 6HJXUD�� &��� &UHVV�� 5���
7RUL]]R�� 0�� ������ 5HODWLRQ� EHWZHHQ� IORZ��
VXUIDFH-OD\HU� DUPRULQJ� DQG� VHGLPHQW� WUDQVSRUW�
LQ� JUDYHO-EHG� ULYHUV�� (DUWK� 6XUIDFH� 3URFHVVHV�
DQG/DQGIRUPV������GRL����������HVS������ 

���� 

6KHQ�� +�� :�� DQG� /8�� --<� �������� 'HYHORSPHQW� DQG�
SUHGLFWLRQ� RI� EHG� DUPRXULQJ�� 3URF�� $P�� 6RF��
&LY�� (QJUV�� -�� +\GUDXO�� (QJ��� ����+<���� ���-
���� 

:LOFRFN�� 3�5��� ������ 7RZDUG� D� SUDFWLFDO� PHWKRG� IRU�
HVWLPDWLQJ� VHGLPHQW-WUDQVSRUW� UDWHV� LQ� JUDYHO-
EHG� ULYHUV�� (DUWK� 6XUIDFH� 3URFHVVHV� DQG�
/DQGIRUPV��Y������S������-������ 

:LOFRFN�� 3�5�� DQG� -�&�� &URZH�� ������ 6XUIDFH-EDVHG�
WUDQVSRUW� PRGHO� IRU� PL[HG� VL]H� VHGLPHQW��
-RXUQDO� RI� +\GUDXOLF� (QJLQHHULQJ�� Y�� ����� S��
���-����� 

:LOFRFN�� 3�5�� DQG� -�&�� &URZH�� ������ (IIHFW� RI� VDQG�
6XSSO\� RQ� WUDQVSRUW� UDWHV� LQ� D� JUDYHO� EHG�
FKDQQHO�� �-RXUQDO� RI�+\GUDXOLF�(QJLQHHULQJ�� Y��
�����QR���������-����� 

:ROPDQ�� 0�*�� ������ $� PHWKRG� RI� VDPSOLQJ� FRDUVH�
ULYHU-EHG� PDWHULDO�� $PHULFDQ� *HRSK\VLFDO�
8QLRQ�7UDQVDFWLRQV���������-���� 


