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,��� /DWDU�%HODNDQJ

6HLULQJ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL� \DQJ� VHPDNLQ� SHVDW�� EDQ\DN� KDO� \DQJ�

GDSDW�GLODNXNDQ�GHQJDQ�PXGDK�NDUHQD�GLEDQWX�ROHK WHNQRORJL WHUPDVXN�GDODP�KDO�

MXDO�EHOL��7UDQVDNVL�MXDO�EHOL�ELVD�GLODNXNDQ�VHFDUD�RQOLQH PHODOXL�EHUEDJDL�PDFDP�

SODWIRUP� VDODK� VDWXQ\D� DGDODK� H�FRPPHUFH�� %HUWUDQVDNVL� PHODOXL� H�FRPPHUFH

PHPLOLNL�EDQ\DN�NHXQWXQJDQ�XQWXN�SDUD�SHQMXDO�GDQ�SHPEHOL�VDODK�VDWXQ\D�DGDODK

PHPXGDKNDQ� SHQMXDO� XQWXN� PHPDVDUNDQ� SURGXNQ\D� GDQ PHPXGDKNDQ� SHPEHOL�

XQWXN� PHQFDUL� EDUDQJ� \DQJ� GLLQJLQNDQ� 'HQJDQ� EDQ\DNQ\D� NHXQWXQJDQ� \DQJ�

GLEHULNDQ�ROHK�H�FRPPHUFH NHSDGD� SHQJJXQDQ\D� �SHQMXDO� GDQ� SHPEHOL��� VDDW� LQL�

WUHQ� H�FRPPHUFH EHUNHPEDQJ VDQJDW SHVDW� GL� VHOXUXK� GXQLD� /HPEDJD� ULVHW� DVDO�

,QJJULV� 0HUFKDQW 0DFKLQH��PHULOLV�GDIWDU�VHSXOXK�QHJDUD�GHQJDQ�SHUWXPEXKDQ H�

FRPPHUFH WHUFHSDW GL�GXQLD \DQJ�DNDQ�GLWXQMXNNDQ�GDODP�*DPEDU�,���

*DPEDU�,��� ± 6WDWLVWLN�6HSXOXK�1HJDUD�GHQJDQ�3HUWXPEXKDQ�(�
FRPPHUFH 7HUFHSDW��:LGRZDWL�������
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3DGD�*DPEDU�,���PHQXQMXNNDQ�EDKZD�,QGRQHVLD�PHPLPSLQ�MDMDUDQ�QHJDUD�QHJDUD�

ODLQ� GHQJDQ SHUWXPEXKDQ� ���� SDGD� WDKXQ� ������ -XPODK� SHQJJXQD� LQWHUQHW� GL�

,QGRQHVLD� \DQJ� OHELK� GDUL� ���� MXWD� SHQJJXQD� PHQMDGL� VDODK� VDWX� IDNWRU \DQJ�

PHQGRURQJ�SHUWXPEXKDQ H�FRPPHUFH GL ,QGRQHVLD�

'HQJDQ� SHUWXPEXKDQ� H�FRPPHUFH \DQJ� VHPDNLQ� FHSDW� GL� ,QGRQHVLD�� EDQ\DN�

SHELVQLV�\DQJ�EHUORPED�ORPED�XQWXN�PHPEXND�WRNR�RQOLQH GL�H�FRPPHUFHPDXSXQ�

PHGLD VRVLDO��6DODK�VDWXQ\D�DGDODK�$UWSHGLD��$UWSHGLD PHUXSDNDQ�VDODK�VDWX�WRNR�

\DQJ�PHQMXDO�EHUEDJDL�PDFDP�DODW�WXOLV�GDQ�SHUOHQJNDSDQ�VHQL��$UWSHGLD�PHQMXDO

SURGXNQ\D PHODOXL�EHEHUDSD�H�FRPPHUFH \DQJ�DGD�GL�,QGRQHVLD��\DLWX�6KRSHH�GDQ�

7RNRSHGLD� 6HODLQ�PHPLOLNL� WRNR RQOLQH�� $UWSHGLD� MXJD�PHPSXQ\DL� WRNR RIIOLQH

\DQJ� WHUOHWDN�GL�%DQGXQJ� .DUHQD�EDQ\DNQ\D�SHELVQLV�\DQJ� MXJD�PHPEXND� WRNR�

RQOLQH��$UWSHGLD�KDUXV�KDUXV�PHPEXDW�VWUDWHJL�SHQMXDODQ�GDQ�SHPDVDUDQ�EDUX�DJDU�

GDSDW�EHUVDLQJ�GHQJDQ�SDUD�SHELVQLV�\DQJ�ODLQ�

6HODLQ� LWX�� EHUGDVDUNDQ� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� GHQJDQ� NDU\DZDQ�

$UWSHGLD��GDODP�VDWX�WDKXQ�DGD�EHEHUDSD�EXODQ�WHUWHQWX�\DQJ�SHQMXDODQQ\D�UHQGDK��

&RQWRKQ\D�GL�WDKXQ������ 7DEHO�,���PHQXQMXNNDQ�WRWDO�WUDQVDNVL�SHQMXDODQ�VHWLDS

EXODQ��

7DEHO�,��� ± 7RWDO�7UDQVDNVL�3HQMXDODQ�$UWSHGLD�6HWLDS�%XODQ�SDGD�7DKXQ�����

%XODQ 7RWDO�7UDQVDNVL

-DQXDUL ����

)HEUXDUL ����

0DUHW ����

$SULO ����

0HL ����

-XQL ���

-XOL ����

$JXVWXV ����

6HSWHPEHU ����

2NWREHU ����
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1RYHPEHU ����

'HVHPEHU ����

-LND� WDEHO� ,��� GLYLVXDOLVDVLNDQ�PHQMDGL� VHEXDK� JUDILN�PDND� DNDQ� WDPSDN� VHSHUWL�

*DPEDU�,�� GL�EDZDK�LQL��

3DGD�*DPEDU�,���$UWSHGLD�PHQJDODPL�SHQXUXQDQ�SHQMXDODQ�VHEHVDU ������ SDGD�

EXODQ�-DQXDUL�� -XQL�GDQ� -XOL MLND GLEDQGLQJNDQ�GHQJDQ�SHQMXDODQ� WHUEDQ\DN SDGD�

EXODQ�6HSWHPEHU��+DO�LQL�GLVHEDENDQ�NDUHQD DGDQ\D�OLEXU�VHPHVWHU�EDJL SDUD�SHODMDU�

VHNRODK� PDXSXQ� PDKDVLVZD� 3DGD� WLJD� EXODQ� WHUVHEXW�� SDUD� SHODMDU WLGDN�

PHPEXWXKNDQ� DODW� WXOLV� DWDX� SHUOHQJNDSDQ� VHNRODK� ODLQ NDUHQD� WLGDN� DGDQ\D�

NHJLDWDQ� EHODMDU� PHQJDMDU GL� VHNRODK� PDXSXQ� NDPSXV�� 6HODLQ� LWX�� WRNR� RIIOLQH�

$UWSHGLD�MXJD�VHSL�SHQJXQMXQJ�GLNDUHQDNDQ�VHEDJLDQ�EHVDU PDKDVLVZD�\DQJ�WLQJJDO�

GL� VHNLWDU 8QLYHUVLWDV�7HONRP�\DQJ� OHWDNQ\D�GHNDW�GHQJDQ� WRNR�RIIOLQH $UWSHGLD�

NHPEDOL�NH�NDPSXQJ�KDODPDQQ\D�PDVLQJ�PDVLQJ�NDUHQD�OLEXU�VHPHVWHU�LQL�

Ϭ

ϱϬϬ

ϭϬϬϬ

ϭϱϬϬ

ϮϬϬϬ

ϮϱϬϬ

ϯϬϬϬ

^ƚĂƚŝƐƚŝŬ�:ƵŵůĂŚ�dƌĂŶƐĂŬƐŝ��ƌƚƉĞĚŝĂ�dĂŚƵŶ�ϮϬϭϵ

*DPEDU�,��� ± 6WDWLVWLN -XPODK�7UDQVDNVL�3HQMXDODQ�$UWSHGLD�7DKXQ�����
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8QWXN� ELVD� EHUVDLQJ� GHQJDQ� WRNR� RQOLQH ODLQ� GDQ� XQWXN� PHQJDWDVL� SHQXUXQDQ�

SHQMXDODQ�SDGD�WLJD�EXODQ�WHUVHEXW� $UWSHGLD KDUXV PHPLNLUNDQ�VWUDWHJL SHPDVDUDQ

\DQJ EDUX DJDU�GDSDW�PHQLQJNDWNDQ�NHPEDOL�SURGXN�\DQJ�PHQJDODPL�SHQXUXQDQ�

SHQMXDODQ VHUWD�GDSDW�PHPSHUWDKDQNDQ�ELVQLVQ\D DJDU PDPSX EHUVDLQJ�GHQJDQ WRNR�

RQOLQH \DQJ�ODLQ��6DODK�VDWX�VWUDWHJL�\DQJ�WHSDW�DGDODK�GHQJDQ�PHPDQIDDWNDQ�GDWD�

SHQMXDODQ�SURGXN�

'DWD�SHQMXDODQ�SURGXN�WLGDN�KDQ\D�EHUIXQJVL�VHEDJDL�DUVLS�EDJL�SHUXVDKDDQ��GDWD�

WHUVHEXW� GDSDW� GLRODK� PHQMDGL� LQIRUPDVL� \DQJ� EHUJXQD� XQWXN� PHQLQJNDWNDQ�

SHQMXDODQ� SURGXN��'HQJDQ� DGDQ\D� NHJLDWDQ� SHQMXDODQ� VHWLDS� KDUL�� VHPDNLQ� ODPD�

GDWD� DNDQ� VHPDNLQ� EHUWDPEDK� EDQ\DN�� -XPODK� GDWD� \DQJ� EDQ\DN� WHUVHEXW� KDUXV�

GLPDQIDDWNDQ� VHEDLN�PXQJNLQ� ROHK� SHELVQLV� GHQJDQ�PHQJRODKQ\D� DJDU� PHQMDGL�

LQIRUPDVL� \DQJ� EHUJXQD� XQWXN� PHQLQJNDWNDQ� SHUIRUPD� ELVQLV� GL� PDVD� GHSDQ��

3HQJRODKDQ� GDWD� PHQMDGL� LQIRUPDVL� WHUVHEXW� PHPHUOXNDQ VHEXDK� PHWRGH� DWDX�

WHNQLN�\DQJ�GLVHEXW�GHQJDQ�'DWD�0LQLQJ��

'DWD� PLQLQJ DGDODK� SURVHV� \DQJ� PHQJJXQDNDQ� WHNQLN� VWDWLVWLN�� PDWHPDWLND��

PDFKLQH� OHDUQLQJ XQWXN� PHQJHNVWUDNVL� GDQ� PHQJLGHQWLILNDVL� LQIRUPDVL� \DQJ�

EHUPDQIDDW� GDQ� SHQJHWDKXDQ� \DQJ� WHUNDLW� GDUL� EHUEDJDL� GDWD� EDVH� EHVDU �0DUGL��

������� 'DWD� PLQLQJ PHPSXQ\DL� EHEHUDSD� WXJDV� XWDPD XQWXN� PHPEDQWX�

PHQGDSDWNDQ� LQIRUPDVL� \DQJ�EHUPDQIDDW� VHUWD� GDSDW�PHQLQJNDWNDQ� SHQJHWDKXDQ

EDJL�SHQJJXQDQ\D��6DODK�VDWX�WXJDV�XWDPD WHUVHEXW�DGDODK $VVRFLDWLRQ��7XJDV�GDUL�

DVVRFLDWLRQ DGDODK� XQWXN� PHQJLGHQWLILNDVL� KXEXQJDQ� DQWDUD� EHUEDJDL� SHULVWLZD�

\DQJ� WHUMDGL� SDGD� VDWX� ZDNWX� $VVRFLDWLRQ� PHPLOLNL� EHEHUDSD� PHWRGH� XQWXN�

PHQJRODK� GDWD�� 6DODK� VDWX� PHWRGH� \DQJ� GLJXQDNDQ� GDODP� DVVRFLDWLRQ DGDODK�

DOJRULWPD�DSULRUL��

$OJRULWPD�$SULRUL�PHUXSDNDQ�VXDWX PHWRGH�\DQJ�GLJXQDNDQ�XQWXN�PHQFDUL�SROD�

KXEXQJDQ�DQWDU�VDWX�DWDX�OHELK�LWHP�GDODP�VXDWX�GDWDVHW��$OJRULWPD�DSULRUL�GDSDW�

GLJXQDNDQ� XQWXN� PHPEHQWXN� NDQGLGDW� NRPELQDVL� LWHP� XQWXN� GLWHUDSNDQ� DWXUDQ�

DVRVLDWLIQ\D�\DQJ�PHPSXQ\DL�QLODL�NHVHULQJDQ�WHUWHQWX� 0HWRGH�LQL�GDSDW�GLJXQDNDQ�

SDGD GDWDVHW� SHQMXDODQ� SURGXN� XQWXN�PHPEHULNDQ� UHNRPHQGDVL� SURGXN� SURPRVL�

EDJL�SHODQJJDQ�
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%HUGDVDUNDQ� SHQHOLWLDQ �6DGLNLQ� 	� 5LV]N\�� ������� SHQHOLWLDQ� GLODNXNDQ� XQWXN�

PHQFDUL�WDKX�SROD�SHULODNX�SHODQJJDQ GDUL�37��$JUR�([SUHVV�,QGRQHVLD��3HQHOLWLDQ�

VHEHOXPQ\D� LQL�GLODNXNDQ�GHQJDQ��� WDKDSDQ�XWDPD�\DLWX�PHODNXNDQ�DQDOLVD�SROD�

IUHNXHQVL�WLQJJL�PHQJJXQDNDQ�DOJRULWPD�DSULRUL��SHPEHQWXNDQ�DWXUDQ�DVRVLDVL��GDQ�

XML� NHNXDWDQ� DWXUDQ� \DQJ� WHUEHQWXN� GHQJDQ� PHQJKLWXQJ� OLIW� UDWLR�� +DVLO� DNKLU�

SHQHOLWLDQ�LQL�EHUXSD�DWXUDQ�DVRVLDVL�\DQJ�GLMDGLNDQ�VHEDJDL�DFXDQ�GDODP�SURPRVL�

SURGXN� SHUXVDKDDQ� GDQ� SHQGXNXQJ� NHSXWXVDQ� GDODP� PHPEHULNDQ� UHNRPHQGDVL�

SURGXN� NHSDGD� NRQVXPHQ� 6HKLQJJD� SHQHOLWL� GDSDW� PHQHUDSNDQ� SHQHOLWLDQ�

VHEHOXPQ\D�LQL�SDGD�NDVXV�WRNR�$UWSHGLD�

3HQHOLWL�PHODNXNDQ�SHQHOLWLDQ�LQL�GHQJDQ�PHQJJXQDNDQ�PHWRGH�DOJRULWPD�DSULRUL�

XQWXN� PHQFDUL� WDKX� FXVWRPHU� EHKDYLRXU GDUL� WRNR� $UWSHGLD EHUGDVDUNDQ� GDWD�

WUDQVDNVL� SHQMXDODQ� SURGXNQ\D�� 3HQHOLWL� PHQJJXQDNDQ� PHWRGH� DOJRULWPD� DSULRUL

NDUHQD�GDSDW�PHPEDQWX�GDODP�SHQJRODKDQ�GDWD�XQWXN�PHQGDSDWNDQ�SROD�KXEXQJDQ�

DQWDU GXD�LWHP \DQJ�WHODK�PHPHQXKL EHEHUDSD DWXUDQ��6HKLQJJD�KDVLO�SHQJRODKDQ�

GDWD GDUL�DOJRULWPD�DSULRUL� LQL GDSDW�GLWHULPD�GDQ�GLJXQDNDQ�ROHK�$UWSHGLD�XQWXN�

VWUDWHJL�SHPDVDUDQ�\DQJ�EDUX�\DLWX�GHQJDQ�UHNRPHQGDVL�SURGXN�

,��� 3HUXPXVDQ�0DVDODK

%HUGDVDUNDQ�XUDLDQ�PDVDODK�\DQJ�WHODK�GLMHODVNDQ�SDGD�ODWDU�EHODNDQJ��PDND�

SHUPDVDODKDQ�\DQJ�DNDQ�GLNDML�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD� FDUD� PHQJHWDKXL� FXVWRPHU� EHKDYLRXU GDUL� GDWD� WUDQVDNVL�

SHQMXDODQ PHQJJXQDNDQ�DOJRULWPD�DSULRUL�"

�� %DJDLPDQD� FDUD PHQJHWDKXL� UHNRPHQGDVL� SURGXN� \DQJ� WHSDW� VHWHODK�

PHQJHWDKXL�FXVWRPHU�EHKDYLRXU"

,��� 7XMXDQ�3HQHOLWLDQ

$GDSXQ�WXMXDQ�\DQJ�LQJLQ�GLFDSDL�GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� 0HQJHWDKXL� FXVWRPHU� EHKDYLRXU WRNR� RQOLQH� PHQJJXQDNDQ� DOJRULWPD�

DSULRUL�

�� 0HQJHWDKXL UHNRPHQGDVL�SURGXN�\DQJ�WHSDW�XQWXN�VXDWX�LWHP�
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,��� %DWDVDQ�3HQHOLWLDQ

3DGD� EDJLDQ� LQL� GLXUDLNDQ� EDWDVDQ� GDUL� SHQHOLWLDQ� \DQJ� GLODNXNDQ� GDSDW� EHUXSD�

DVXPVL�DWDX�OLPLWDVL�WHUKDGDS�REMHN�\DQJ�GLWHOLWL GLDQWDUDQ\D�DGDODK�

�� 'DWDVHW�\DQJ�GLJXQDNDQ�PHUXSDNDQ�GDWD�SHQMXDODQ�WRNR�DUWSHGLD SDGD�EXODQ�

-DQXDUL������

�� $OJRULWPD� \DQJ� GLJXQDNDQ� XQWXN�PHQJHWDKXL� FXVWRPHU� EHUKDYLRXU DGDODK�

$OJRULWPD�$SULRUL�

�� %DKDVD�SHPURJUDPDQ�\DQJ�GLJXQDNDQ�DGDODK�3\WKRQ

�� 3HQXOLV�KDQ\D�PHQJJXQDNDQ���LWHPVHW XQWXN�UHNRPHQGDVL�SURGXN�

,��� 0DQIDDW�3HQHOLWLDQ

$GDSXQ�PDQIDDW�SHQHOLWLDQ�LQL�EDJL�SHUXVDKDDQ�\DLWX��

�� 0HQJRODK GDWD� SHQMXDODQ� \DQJ� KDQ\D� GLMDGLNDQ� DUVLS� SHUXVDKDDQ�PHQMDGL�

LQIRUPDVL�\DQJ�EHUJXQD�XQWXN�PHQLQJNDWNDQ�SHQMXDODQ�SURGXN�SHUXVDKDDQ�

�� 0HQJJXQDNDQ�UHNRPHQGDVL�SURGXN�XQWXN�VWUDWHJL�SHPDVDUDQ�\DQJ�EDUX�

,��� 6LVWHPDWLND�3HQXOLVDQ

3HQHOLWLDQ�LQL�GLXUDLNDQ�GHQJDQ�VLVWHPDWLND�SHQXOLVDQ�VHEDJDL�EHULNXW�

%DE�, 3HQGDKXOXDQ

3DGD�EDE�LQL�EHULVL�XUDLDQ�PHQJHQDL�ODWDU�EHODNDQJ SHQHOLWLDQ��SHUXPXVDQ�

PDVDODK�� WXMXDQ� SHQHOLWLDQ�� EDWDVDQ� SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�� GDQ�

VLVWHPDWLND�SHQXOLVDQ�

%DE�,, 7LQMDXDQ 3XVWDND

3DGD� EDE� LQL� EHULVL� OLWHUDWXU� \DQJ� UHOHYDQ� GHQJDQ� SHUPDVDODKDQ� \DQJ�

GLWHOLWL� GDQ�GLEDKDV�SXOD�KDVLO�KDVLO� SHQHOLWLDQ� WHUGDKXOX��%DJLDQ NHGXD�

PHPEDKDV� KXEXQJDQ� DQWDU� NRQVHS� \DQJ� PHQMDGL� NDMLDQ SHQHOLWLDQ� GDQ�

XUDLDQ�NRQWULEXVL�SHQHOLWLDQ�

%DE�,,, 0HWRGRORJL�3HQHOLWLDQ

3DGD�EDE�LQL�GLMHODVNDQ�ODQJNDK�ODQJNDK�SHQHOLWLDQ�VHFDUD�ULQFL�PHOLSXWL��

WDKDS� PHUXPXVNDQ� PDVDODK� SHQHOLWLDQ�� PHUXPXVNDQ� KLSRWHVLV�� GDQ�

PHQJHPEDQJNDQ� PRGHO� SHQHOLWLDQ�� PHQJLGHQWLILNDVL GDQ� PHODNXNDQ�

RSHUDVLRQDOLVDVL� YDULDEHO� SHQHOLWLDQ�� PHQ\XVXQ� NXHVLRQHU� SHQHOLWLDQ��
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PHUDQFDQJ�SHQJXPSXODQ�GDQ�SHQJRODKDQ�GDWD��PHODNXNDQ�XML�LQVWUXPHQ��

PHUDQFDQJ�DQDOLVLV�SHQJRODKDQ�GDWD�


