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��� 6WUDWHJL�3HQHOLWLDQ�

� 'DODP� VHWLDS� SHQHOLWLDQ� WHQWXQ\D� GLSHUOXNDQ� SHQ\XVXQDQ� VWUDWHJL� EDLN� LWX�

SHPEHQWXNDQ�REMHN�SHQHOLWLDQ�GDUL�UHQFDQD�NHUMD�PDXSXQ�VXPEHU�GDWD�\DQJ�DNDQ�

GLJXQDNDQ���6WUDWHJL�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�PHWRGD�

NDXVDOLWDV�\DLWX�EHUVLIDW�VHEDE�DNLEDW��PHQJJXQDNDQ�SHQGHNDWDQ�NXDQWLWDWLI�GLPDQD�

WHUGDSDW�YDULDEHO�HNVRJHQ��EHEDV��WHUGLUL�GDUL�OLNXLGLWDV��OHYHUDJH�GDQ�SURILWDELOLWDV�

\DQJ�PHPSHQJDUXKL�YDULDEHO�HQGRJHQ��WHULNDW��\DLWX�KDUJD�VDKDP�VHEDJDL�YDULDEHO�

\DQJ� GLSHQJDUXKL� \DQJ�PDQD�GDSDW�PHQMHODVNDQ� KXEXQJDQ� DQWDU�PDVLQJ�PDVLQJ�

YDULDEHO��

� 'LPDQD�GDODP�SHQHOLWLDQ�LQL�SDGD�PDVLQJ�PDVLQJ�YDULDEHOQ\D�\DLWX�YDULDEHO�

EHEDV�WHUGLUL�GDUL�YDULDEHO�YDULDEHO�OLNXLGLWDV�\DQJ�GLSURNVLNDQ�SDGD�&XUUHQW�5DWLR

�&5���YDULDEHO� OHYHUDJH�\DQJ�GLSURNVLNDQ�SDGD�'HEW�WR�$VVHWV�5DWLR��'$5� VHUWD�

SURILWDELOLWDV� \DQJ� GLSURNVLNDQ� SDGD�5HWXUQ� RQ� (TXLW\� �52(���6HGDQJNDQ� XQWXN�

YDULDEHO� WHULNDW� \DLWX� KDUJD� VDKDP� �6WRFN� 3ULFH�� \DQJ�PHQJJXQDNDQ� FORVH� SULFH

SDGD�WLDS�DNKLU�WDKXQ�DWDX����'HVHPEHU��

��� 3RSXODVL�GDQ�6DPSHO��

������3RSXODVL�SHQHOLWLDQ�

0HQXUXW� 6DQGX� 6L\RWR� GDQ� 0XKDPPDG� $OL� 6RGLN� ������� ���� SRSXODVL�

PHUXSDNDQ� ZLOD\DK� DEVWUDNVL� GLPDQD� WHUGLUL� GDUL� RE\HN� DWDX� VXE\HN� \DQJ�

PHPSXQ\DL� NXDQWLWDV� GDQ� VLIDW� WHUWHQWX� \DQJ� GLWHWDSNDQ� ROHK� SHQHOLWL� VHEDJDL�

SHPEHODMDUDQ� ODOX� GDSDW� GLULQJNDV� NHVLPSXODQQ\D�� 3RSXODVL� MXJD� WLGDN� KDQ\D�

VHNDGDU� MXPODK� \DQJ� DGD� SDGD� RE\HN� DWDX� VXE\HN� GDODP� SHPEHODMDUDQ�� QDPXQ�

WHUPDVXN� VHPXD� NDUDNWHULVWLN�� VLIDW�VLIDW� \DQJ� GLPLOLNL� ROHK� RE\HN� DWDX� VXE\HN�

WHUVHEXW��

3RSXODVL�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�SHUXVDKDDQ�LQIUDVWUXNWXU�

VXE�VHNWRU�NRQVWUXNVL�GDQ�EDQJXQDQ�\DQJ�WHUGDIWDU�GL�%XUVD�(IHN�,QGRQHVLD�GHQJDQ�

ZDNWX�SHQJDPDWDQ�VHODPD���WDKXQ�SDGD�SHULRGH������������'DODP�SHQHOLWLDQ�LQL�

SRSXODVLQ\D� EHUVLIDW� KRPRJHQ�� \DLWX� GDUL� VHNWRU� SHUXVDKDDQ� LQIUDVWUXNWXU� \DQJ�



��

WHUGDIWDU�GL�%XUVD�(IIHFW�,QGRQHVLD�GHQJDQ�SHULRGH���WDKXQ�GDUL�WDKXQ������VDPSDL�

GHQJDQ�WDKXQ�������

������6DPSHO�SHQHOLWLDQ�

� 0HQXUXW�6DQGX�6L\RWR�GDQ�0XKDPPDG�$OL�6RGLN������������VDPSHO�DGDODK�

VHSDUXK�GDUL�MXPODK�FLUL�WHUWHQWX�\DQJ�GLPLOLNL�ROHK�SRSXODVL�WHUVHEXW�DWDX�EDJLDQ�

WHUNHFLO� GDUL� DQJJRWD� SRSXODVL� \DQJ� GLSLOLK� PHQXUXW� SURVHGXU� WHUWHQWX� VHKLQJJD�

GDSDW�WHUZDNLONDQ�SRSXODVLQ\D���

� 6DPSHO� \DQJ� GLDPELO� GDODP� SHQHOLWLDQ� LQL�PHQJJXQDNDQ� WHNQLN� SXUSRVLYH�

VDPSOLQJ��GLPDQD�GLWHQWXNDQQ\D�NULWHULD�NKXVXV�DJDU�VDPSHO�\DQJ�GLDPELO�VHVXDL�

GHQJDQ� WXMXDQ� SHQHOLWLDQ� GDODP� SHPHFDKDQ�PDVDODK�� %HULNXW� NULWHULD� \DQJ� WHODK�

GLWHQWXNDQ�ROHK�SHQHOLWL�GDODP�SHQJDPELODQ�VDPSHO��

�� 3HUXVDKDDQ�VHNWRU�LQIUDVWUXNWXU�\DQJ�WHUGDIWDU�GL�%XUVD�(IHN�,QGRQHVLD�VHODPD�

SHULRGH������������

�� 3HUXVDKDDQ� VHNWRU� LQIUDVWUXNWXU� \DQJ� WHUPDVXN� GDODP� VXE� VHNWRU� NRQVWUXNVL�

EDQJXQDQ� GLPDQD� WHODK�PHPLOLNL� ODSRUDQ� NHXDQJDQ� WDKXQDQ� VHODPD� SHULRGH�

���������� GDODP� WULZXODQ� DWDX� NXDUWDO� �TXDUWHUO\�� \DLWX� WHUWXDQJ� SDGD�

/DPSLUDQ���

%HUGDVDUNDQ�GHQJDQ�SHUWLPEDQJDQ�NULWHULD�GL�DWDV��XQWXN�GDIWDU�SHPLOLKDQ�VDPSHO�

VHEDJDL�EHULNXW��

7DEHO������ 'DIWDU�3HPLOLKDQ�6DPSHO��

.HWHUDQJDQ� -XPODK�
3HUXVDKDDQ�6HNWRU�,QIUDVWUXNWXU�\DQJ�WHUGDIWDU�GL�
%XUVD�(IHN�,QGRQHVLD�

���

3HUXVDKDDQ�VHNWRU�LQIUDVWUXNWXU�\DQJ�WLGDN�PHPHQXKL�
NULWHULD�\DLWX�WLGDN�PHODNXNDQ�,QWLDO�3XEOLF�2IIHULQJ
�,32��GL�%XUVD�(IHN�,QGRQHVLD�VHEHOXP�WDKXQ������
GDQ�WLGDN�WHUPDVXN�VXE�VHNWRU�NRQWUXNVL�GDQ�EDQJXQDQ�

�����

6DPSHO�$NKLU� ���

-XPODK�REVHUYDVL�SHU�SHUXVDKDDQ��7DKXQ�� ��

7RWDO�2EVHUYDVL� ���

7RWDO�2EVHUYDVL��.XDUWDO�� ����
6XPEHU��%XUVD�(IHN�,QGRQHVLD��GLRODK��



��

6HKLQJJD�VDPSHO�SHQHOLWLDQ�\DQJ�GLSLOLK�DQWDUD�ODLQ��

7DEHO������ 'DIWDU�6DPSHO�3HQHOLWLDQ�SDGD�3HUXVDKDDQ�6XE�6HNWRU�.RQVWUXNVL�GDQ�

%DQJXQDQ�3HULRGH�������������

1R� .RGH�3HUXVDKDDQ� 1DPD�3HUXVDKDDQ�

�� $&67� $FVHW�,QGRQXVD�7EN�

�� $'+,� $GKL�.DU\D��3HUVHUR��7EN�

�� %8..� %XNDND�7HNQLN�8WDPD�7EN�

�� '*,.� 1XVD�.RQVWUXNVL�(QMLQLULQJ�7EN�

�� ,'35� ,QGRQHVLD�3RQGDVL�5D\D�7EN�

�� -.21� -D\D�.RQVWUXNVL�0DQJJDOD�3UDWDPD�7EN�

�� 15&$� 1XVD�5D\D�&LSWD�7EN�

�� 3733� 33��3HUVHUR��7EN�

�� 66,$� 6XU\D�6HPHVWD�,QWHUQXVD�7EN�

��� 727/� 7RWDO�%DQJXQ�3HUVDGD�7EN�

��� :,.$� :LMD\D�.DU\D��3HUVHUR��7EN�

��� :6.7� :DVNLWD�.DU\D��3HUVHUR��7EN�

6XPEHU��%XUVD�(IHN�,QGRQHVLD��GLRODK��
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��� 'DWD�GDQ�0HWRGD�3HQJXPSXODQ�'DWD�

������'DWD�3HQHOLWLDQ�

� 'DWD� \DQJ� GLJXQDNDQ�GDODP� SHQHOLWLDQ� LQL� DGDODK� GDWD� VHNXQGHU� \DLWX� GDWD�

\DQJ�GLSHUROHK�VHFDUD�WLGDN�ODQJVXQJ�VHSHUWL�GL�GDSDW�GDUL�DQQXDO�UHSRUW�GDQ�ODSRUDQ�

NHXDQJDQ�VHNWRU�SHUXVDKDDQ�LQIUDVWUXNWXU�VXE�VHNWRU�NRQVWUXNVL�GDQ�EDQJXQDQ�\DQJ�

WHUGDIWDU�GL�%XUVD�(IHN�,QGRQHVLD�SHULRGH�WDKXQ�����������GHQJDQ�PHQJJXQDNDQ�

ODSRUDQ�NHXDQJDQ�WULZXODQ�DWDX�NXDUWDO��TXDUWHO\���

������0HWRGD�3HQJXPSXODQ�'DWD�

3HQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ� SHQJDPELODQ� GDQ� SHQJXPSXODQ� WHRUL�WHRUL�

\DQJ�UHOHYDQ�GHQJDQ�PHQJJXQDNDQ�FDWDWDQ�GDUL�GRNXPHQ�GRNXPHQ�VHSHUWL�MXUQDO��

EXNX�GDQ�VXPEHU�VXPEHU� ODLQ� WHUXWDPD�SHQJDPELODQ�GDWD�\DQJ�GLEXWXKNDQ�\DLWX�

GDODP�SHULRGH�����������GHQJDQ�PHQJDNVHV�DODPDW�ZHEVLWH�%XUVD�(IHN�,QGRQHVLD�

\DLWX�ZZZ�LG[�FR�LG��

� 3HQHOLWLDQ�LQL�GLODNXNDQ�GHQJDQ�FDUD�SHPSHODMDUL�GDQ�PHQJNDML�EXNX��MXUQDO�

GDQ�VXPEHU�VXPEHU�ODLQ�VHUWD�GDUL�SHQHOLWLDQ�WHUGDKXOX�\DQJ�EHUNDLWDQ�GHQJDQ�WRSLN�

GDODP�SHQHOLWLDQ�LQL��

��� 2SHUDVLRQDO�9DULDEHO�

������ ,GHQWLILNDVL�9DULDEHO�9DULDEHO�3HQHOLWLDQ�

0HQXUXW�'XOL������������YDULDEHO�DGDODK�FLUL�DWDX�VLIDW�\DQJ�PHQ\LPSDQ�QLODL�

QLODL� \DQJ� EHUEHGD�� YDULDEHO� SXQ� EHUDUWL� SHQJJRORQJDQ� VLIDW�VLIDW� DWDX� FLUL�FLUL�

�DWULEXW��VHFDUD�PDVXN�DNDO��ORJLV���6LIDW�DWDX�FLUL�DGDODK�NDUDNWHULVWLN�DWDX�NXDOLWDV�

\DQJ�PHQMHODVNDQ�VXDWX�REMHN��

'DODP� SHQHOLWLDQ� LQL� YDULDEHO� \DQJ� GLJXQDNDQ� DGDODK� OLNXLGLWDV�� OHYHUDJH��

SURILWDELOLWDV� GDQ� KDUJD� VDKDP� SDGD� VHNWRU� ,QIUDVWUXNWXU� \DQJ� WHUGDIWDU� GL� %XUVD�

(IHN�,QGRQHVLD�SHULRGH������������\DQJ�WHUGLUL�GDUL��

�� &XUUHQW�5DWLR��&5��VHEDJDL�;��DGDODK�UXPXV�UDVLR�GDUL�YDULDEHO�LQGHSHQGHQ�

OLNXLGLWDV�\DLWX�DVHW� ODQFDU�GLEDJL�GHQJDQ�KXWDQJ�ODQFDU��'DODP�SHQHOLWLDQ�

LQL�PHQJJXQDNDQ����VDPSHO�SHUXVDKDDQ�LQIUDVWUXNWXU�VXE�VHNWRU�NRQVWUXNVL�

GDQ� EDQJXQDQ� GDODP� �� WDKXQ� WHUDNKLU� \DLWX� SHULRGH� ���������� \DQJ�

VDPSHOQ\D�GLDPELO�GDODP�ODSRUDQ�WULZXODQ�DWDX�NXDUWDO��TXDUWHUO\���



��

�� 'HEW� WR� $VVHW� 5DWLR� �'$5�� VHEDJDL�;�� DGDODK� UXPXV� UDVLR� GDUL� YDULDEHO�

LQGHSHQGHQ� OHYHUDJH� \DLWX� WRWDO� KXWDQJ� GLEDJL� GHQJDQ� WRWDO� DVHW�� 'DODP�

SHQHOLWLDQ�LQL�PHQJJXQDNDQ����VDPSHO�SHUXVDKDDQ�LQIUDVWUXNWXU�VXE�VHNWRU�

NRQVWUXNVL�GDQ�EDQJXQDQ�GDODP���WDKXQ�WHUDNKLU�\DLWX�SHULRGH�����±�����

\DQJ�VDPSHOQ\D�GLDPELO�GDODP�ODSRUDQ�WULZXODQ�DWDX�NXDUWDO��TXDUWHUO\���

�� 5HWXUQ� RQ� (TXLW\� �52(�� VHEDJDL� ;�� DGDODK� UXPXV� UDVLR� GDUL� YDULDEHO�

LQGHSHQGHQ�SURILWDELOLWDV�\DLWX�SHQJKDVLODQ�VHWHODK�SDMDN�GLEDJL�GHQJDQ�WRWDO�

HNXLWDV�� 'DODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� ��� VDPSHO� SHUXVDKDDQ�

LQIUDVWUXNWXU� VXE� VHNWRU� NRQVWUXNVL� GDQ� EDQJXQDQ� GDODP� �� WDKXQ� WHUDNKLU�

\DLWX�SHULRGH�����������\DQJ�VDPSHOQ\D�GLDPELO�GDODP�ODSRUDQ� WULZXODQ�

DWDX�NXDUWDO��TXDUWHUO\���

�� &ORVH� 3ULFH� �+DUJD� 6DKDP� VHEDJDL� <� DGDODK� UXPXV� UDVLR� GDUL� YDULDEHO�

GHSHQGHQ� GHQJDQ� KDUJD� VDKDP� \DQJ� GLJXQDNDQ� DGDODK� KDUJD� SHQXWXSDQ�

�FORVH� SULFH�� SDGD� WDQJJDO� ��� 'HVHPEHU� DWDX� VHWLDS� DNKLU� WDKXQ�� 'DODP�

SHQHOLWLDQ�LQL�PHQJJXQDNDQ����VDPSHO�SHUXVDKDDQ�LQIUDVWUXNWXU�VXE�VHNWRU�

NRQVWUXNVL�GDQ�EDQJXQDQ�GDODP���WDKXQ�WHUDNKLU�\DLWX�SHULRGH�����±�������

7DEHO������ 7DEHO�2SHUDVLRQDOLVDVL�9DULDEHO�3HQHOLWLDQ��

� � +DODPDQ���GDUL���

9DULDEHO�

3HQHOLWLDQ�
'HILQLVL�9DULDEHO� 3HQJXNXUDQ� 6NDOD�

&XUUHQW�

5DWLR��&5��

�;���

0HQJHWDKXL�WLQJNDW�

NHPDPSXDQ�SHUXVDKDDQ�

GDODP�PHPHQXKL�NHZDMLEDQ�

ODQFDUQ\D�GHQJDQ�DNWLYD�

ODQFDU��\DQJ�GLPDQD�MHQLV�

DNWLYD�LQL�GDSDW�GLWXNDU�

GHQJDQ�NDV�GDODP�SHULRGH�

VDWX�WDKXQ��

ݐ݊݁ݎݎݑܥ ݐ݁ݏݏܣ

ݐ݊݁ݎݎݑܥ ݏ݁݅ݐ݈ܾ݅݅ܽ݅ܮ
5DVLR�

����6XPEHU��+DQWRQR��������
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7DEHO������ 7DEHO�2SHUDVLRQDOLVDVL�9DULDEHO�3HQHOLWLDQ��

� � +DODPDQ���GDUL���

9DULDEHO�

3HQHOLWLDQ�
'HILQLVL�9DULDEHO� 3HQJXNXUDQ� 6NDOD�

'HEW�WR�

$VVHW�5DWLR�

�'$5� �;��

0HQJHWDKXL�VHMDXK�

PDQD�DWDX�EHUDSD�NDOL�

NHPDPSXDQ�EDJLDQ�

DNWLYD�\DQJ�GLJXQDNDQ�

XQWXN�PHQMDPLQ�

NHVHOXUXKDQ�NHZDMLEDQ��

݈ܽݐ݋ܶ ݐܾ݁ܦ

݈ܽݐ݋ܶ ݐ݁ݏݏܣ
5DVLR�

5HWXUQ�RQ

(TXLW\

�52(���;���

0HQJHWDKXL�WLQJNDW�

NHPDPSXDQ�SHUXVDKDDQ�

GDODP�PHQJKDVLONDQ�

ODED�WHUKDGDS�PRGDO�

VHQGLUL�\DQJ�WHODK�

GLEHULNDQ�ROHK�SDUD�

SHPHJDQJ�PRGDO��

ݐ݁ܰ ݐ݂݅݋ݎܲ

݈ܽݐ݋ܶ ݕݐ݅ݑݍܧ
5DVLR�

+DUJD�

6DKDP��<��

+DUJD�VDKDP�\DQJ�

GLJXQDNDQ�\DLWX�KDUJD�

VDKDP�SDGD�VHWLDS�DNKLU�

WDKXQ�\DLWX�WDQJJDO����

'HVHPEHU��

݃݊݅ݏ݋݈ܥ ݁ܿ݅ݎܲ 5DVLR�

����6XPEHU��+DQWRQR��������
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��� 0HWRGD�$QDOLVLV�'DWD�

� 'DODP� SHQHOLWLDQ� LQL� GDWD� ODSRUDQ� NHXDQJDQ� SHUXVDKDDQ� LQIUDVWUXNWXU� VXE�

VHNWRU� NRQVWUXNVL� GDQ� EDQJXQDQ� \DQJ� WHUGDIWDU� GL� %XUVD�(IHN� ,QGRQHVLD� SHULRGH�

���������� GLRODK� GHQJDQ� PHQJJXQDNDQ� SURJUDP� NRPSXWHU� \DLWX� (9LHZV� ��

�(FRQRPHWULF�9LHZV��VHEDJDL�SHUXPXVDQ�GDWD�GDQ�DODW�SUHGLNVL�GDODP�PHPEHULNDQ�

LQIRUPDVL�PHQJHQDL�QLODL�PLQLPXP��QLODL�PDNVLPXP��UDWD�UDWD�YDULDEHO�SHQHOLWLDQ�

GDQ�QLODL�VWDQGDU�GHYLDVL�GDUL�PDVLQJ�PDVLQJ�YDULDEHO��

������ $QDOLVLV�'DWD�'HVNULSWLI�

� 0HQXUXW�*KR]L� GDQ�6XQLQG\R� ������� ��� VWDWLVWLN� GHVNULSWLI� EHUDUWL� VWDWLVWLN�

\DQJ� PHPLOLNL� WXJDV� XQWXN� PHQJKLPSXQ�� PHQJRODK� GDQ� PHQJDQDOLVD� GDWD� ODOX�

GLVDMLNDQ� GDODP� EHQWXN� \DQJ� EDLN�� $GD� EHEHUDSD� KDO� \DQJ� WHUJRORQJ� NH� GDODP�

EDJLDQ�LQL�DGDODK�SHQJXPSXODQ�GDWD��SHQJRODK�GDWD��SHQJDQDOLVDDQ�GDWD�VHUWD�GDODP�

SHQ\DMLDQQ\D�� 0DND� GDODP� SHQHOLWLDQ� LQL� VWDWLVWLN� GHVNULSWLI� GLSDNDL� XQWXN�

PHQGHVNULSVLNDQ� GDWD� NXDQWLWDWLI� GLPDQD� GDWD� Q\D� EHUDVDO� GDUL� SHUXVDKDDQ�

SHUXVDKDDQ�\DQJ�PHQMDGL�VHEXDK�REMHN�SHQHOLWLDQ��

������ 3HQJXMLDQ�$VXPVL�.ODVLN�

� 8ML� DVXPVL�NODVLN� DGDODK� DQDOLVLV� \DQJ� GLJXQDNDQ� XQWXN�PHQLODL� DSDNDK�GL�

GDODP�VHEXDK�PRGHO�UHJUHVL�OLQHDU�2UGLQDU\�/HDVW�6TXDUH��2/6��WHUGDSDW�PDVDODK±�

PDVDODK�DVXPVL�NODVLN��

� 8ML�DVXPVL�NODVLN�EHUIXQJVL�XQWXN�PHQJHWDKXL�GDQ�PHQJXML�NHSDWXWDQ�WHUNDLW�

PRGHO�UHJUHVL�\DQJ�DNDQ�GLSLOLK�GDODP�SHQHOLWLDQ�LQL��0RGHO�UHJUHVL�DNDQ�GLMDGLNDQ�

XNXUDQ�\DQJ�PHPDQJ�GDSDW�GLSHUWDQJJXQJMDZDENDQ�DWDX�DNXUDW��-LND�VXDWX�PRGHO�

WHODK�PHQFDNXS�SHPHQXKDQ�DVXPVL� NODVLN��PDND� GDSDW� GLDUWLNDQ�PRGHO� WHUVHEXW�

VHEDJDL�PRGHO�\DQJ�LGHDO�DWDX�PHPEXDW�HOLPLQDWRU�OLQHDU�WLGDN�ELDV�GDQ�WHUEDLN�DWDX�

%HVW�/LQHDU�8QELDV�(VWLPDWRU� �%/8(��� 6HKLQJJD�EDLN� MLND�PRGHO� WHUVHEXW�GDSDW�

PHPHQXKL�DVXPVL�QRUPDOLWDV�GDWD�GDQ�WHUOHSDV�GDUL�DVXPVL�NODVLN�VWDWLVWLN��7XMXDQ�

ODLQ� GDUL� XML� DVXPVL� NODVLN� LQL� \DNQL� XQWXN�PH\DNLQNDQ� EDKZD� GL� GDODP� PRGHO�

UHJUHVL�\DQJ�DNDQ�GLJXQDNDQ�PHPLOLNL�GDWD�\DQJ�WHUGLVWULEXVLNDQ�VHFDUD�QRUPDO��



��

�������� 8ML�1RUPDOLWDV�

0HQXUXW� *KR]DOL� ������� ����� XML� QRUPDOLWDV� GDWD� \DNQL� SHQJXMLDQ� WHUNDLW�

NHQRUPDODQ� DWDX� NHZDMDUDQ� GLVWULEXVL� GDWD�� 7XMXDQ� GDUL� XML� LQL� XQWXN� PHQJXML�

DSDNDK� GDSDW� WHUGLVWULEXVL� VHFDUD� QRUPDO� DWDX� WLGDN� GDODP�PRGHO� VHEXDK� UHJUHVL�

YDULDEHO�GHSHQGHQ�GDQ�LQGHSHQGHQ�DWDXSXQ�NHGXDQ\D�

8ML�QRUPDOLWDV�EHUWXMXDQ�XQWXN�PHQJXML�DSDNDK�GDODP�PRGHO�UHJUHVL��YDULDEHO�

SHQJDQJJX� DWDX� UHVLGXDO� PHPLOLNL� GLVWULEXVL� QRUPDO� �*KR]DOL�� ����������� 8ML�

QRUPDOLWDV�SDGD�SURJUDP�(FRQRPHWULF�9LHZV����(9LHZV����PHQJJXQDNDQ�FDUD�XML�

-DUTXH�%HUD��-DUTXH�%HUD�PHUXSDNDQ�XML�VWDWLVWLN�XQWXN�PHQJHWDKXL�DSDNDK�GDWD�

EHUGLVWULEXVL�QRUPDO��8ML�LQL�GLJXQDNDQ�XQWXN�PHQJXNXU�VNHZQHVV�GDQ�NXUWRVLV�GDWD�

GDQ� GLEDQGLQJNDQ� GHQJDQ� DSDELOD� GDWD� EHUVLIDW� QRUPDO� �:LQDUQR�� ������ �������

8QWXN� PHQJXML� GDWD� EHUGLVWULEXVL� QRUPDO� DWDX� WLGDN� GDSDW� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ�GXD�PDFDP�FDUD�\DNQL��

�� $SDELOD�QLODL�-DUTXH�%HUD��-�%����Ȥ��WDEHO�GDQ�SUREDELOLW\�!�������OHELK�EHVDU�

GDUL������PDND�GDWD�GDSDW�GLNDWDNDQ�WHUGLVWULEXVL�QRUPDO���

�� $SDELOD�QLODL�-DUTXH�%HUD��-�%��!�Ȥ��WDEHO�GDQ�SUREDELOLW\���������OHELK�NHFLO�

GDUL������PDND�GDSDW�GLNDWDNDQ�GDWD�WLGDN�WHUGLVWULEXVL�QRUPDO��

�������� 8ML�0XOWLNROLQLHDULWDV�

� 0HQXUXW� *KR]DOL� ������� ����� PHQ\DWDNDQ� EDKZD� WXMXDQ� GDUL� XML�

PXOWLNROLQHDULWDV�XQWXN�PHQJXML�DSDNDK�PRGHO�UHJUHVL�GLWHPXNDQ�DGDQ\D�NRUHODVL�

DQWDU�YDULDEHO�EHEDV��LQGHSHQGHQ���0RGHO�UHJUHVL�\DQJ�EDLN�VHPVHWLQ\D�WLGDN�WHUMDGL�

NRUHODVL�GLDQWDUD�YDULDEHO�LQGHSHQGHQ��-LND�YDULDEHO�LQGHSHQGHQ�VDOLQJ�EHUNRUHODVL��

PDND� YDULDEHO�YDULDEHO� LQL� WLGDN� RUWRJRQDO�� 9DULDEHO� RUWRJRQDO� DGDODK� YDULDEHO�

LQGHSHQGHQ�\DQJ�QLODL�NRUHODVL�DQWDU�VHVDPD�YDULDEHO�LQGHSHQGHQ�VDPD�GHQJDQ�QRO��

'DODP� SHQHOLWLDQ� LQL� PXOWLNROLQLHULWDV� GDSDW� GLOLKDW� GDUL� QLODL� WROHUDQFH� GDQ�

ODZDQQ\D�9DULDQFH�,QIODWLRQ�)DFWRU��9,)���

� 6DODK�VDWX�DVXPVL�GDUL�PRGHO�UHJUHVL�OLQLHU�EDKZD�WLGDN�WHUMDGL�NRUHODVL�\DQJ�

VLJQLILNDQ�GLDQWDUD�YDULDEHO�EHEDVQ\D��8QWXN�PHQJXML�KDO�WHUVHEXW�PDND�GLSHUOXNDQ�

VXDWX�XML�PXOWLNROLQHDULWDV��8ML�PXOWLNROLQHDULWDV�XQWXN�PHOLKDW�DGD�DWDX� WLGDNQ\D�

NRUHODVL� \DQJ� WLQJJL� DQWDUD� YDULDEHO�YDULDEHO� EHEDVQ\D�� PDND� NHWHUNDLWDQ� DQWDUD�



��

YDULDEHO� EHEDV� WHUKDGDS� YDULDEHO� WHULNDWQ\D� PHQMDGL� WHUJDQJJX�� -LND� GLWHPXNDQ�

NRUHODVL� \DQJ� NXDW� GLPDQD� VHVDPD� YDULDEHO� LQGHSHQGHQ� PDND� NRQVHNXHQVLQ\D�

DGDODK��

x .RHILVLHQ�NRHILVLHQ�UHJUHVL�PHQMDGL�WLGDN�GDSDW�GLWDNVLU��

x 1LODL�VWDQGDU�HUURU�VHWLDS�NRHILVLHQ�UHJUHVL�PHQMDGL�WLGDN�WHUKLQJJD��'HQJDQ�

GHPLNLDQ��VHPDNLQ�EHVDU�NRUHODVL�DQWDUD�VHVDPD�YDULDEHO�EHEDV�PDND�WLQJNDW�

NHVDODKDQ�GDUL�NRHILVLHQ�UHJUHVL�VHPDNLQ�EHVDU�\DQJ�PHQJDNLEDWNDQ�VWDQGDU�

HUURU�Q\D�VHPDNLQ�EHVDU��

� &DUD�\DQJ�ELVD�GLJXQDNDQ�XQWXN�PHQJXML�DGD�DWDX�WLGDNQ\D�PXOWLNROLQHDULWDV�

DGDODK�GHQJDQ�PHOLKDW�QLODL�9DULDQFH�,QIODWLRQ�)DFWRU��9,)��GDQ�7ROHUDQFH��1LODL�

FXWRII� \DQJ� XPXP� GLSDNDL� XQWXN� PHQXQMXNNDQ� DGDQ\D� PXOWLNROLQHDULWDV� DGDODK�

QLODL�7ROHUDQFH� ������� DWDX� VDPD�GHQJDQ�QLODL�9,)��� ���� 3HGRPDQ� VXDWX�PRGHO�

UHJUHVL�\DQJ�EHEDV�PXOWLNROLQHDULWDV�DGDODK�PHPSXQ\DL�DQJND�WROHUDQFH�PHQGHNDWL�

��� EDWDV� 9,)� DGDODK� ���� MLND� QLODL� 9,)� GLEDZDK� ���� PDND� WLGDN� WHUMDGL�

PXOWLNROLQHDULWDV��

�������� 8ML�$XWRNRUHODVL�

� 0HQXUXW�*KR]DOL�������������PHQ\DWDNDQ�EDKZD�WXMXDQ�GDUL�XML�DXWRNRUHODVL�

\DNQL� PHQJXML� DSDNDK� GDODP� PRGHO� UHJUHVL� OLQHDU� WHUGDSDW� NRUHODVL� NHVDODKDQ�

SHQJJDQJJX�SDGD�W�GHQJDQ�NHVDODKDQ�SHQJJDQJJX�SDGD�SHULRGH�W����VHEHOXPQ\D���

-LND� WHUMDGL� NRUHODVL�� PDND� GLNDWDNDQ� DGD� SUREOHPD� DXWRNRUHODVL�� 0RGHO� UHJUHVL�

\DQJ�EDLN� LDODK� UHJUHVL�\DQJ� WHUEHEDV�GDUL� DXWRNRUHODVL��.RUHODVL�\DNQL�QLODL�GDUL�

YDULDEHO�GHSHQGHQ�\DQJ�WLGDN�EHUKXEXQJDQ�GHQJDQ�QLODL�YDULDEHO�LWX�VHQGLUL��EDLN�

SHULRGH� VHEHOXPQ\D� DWDX� QLODL� SHULRGH� VHWHODKQ\D�� $XWRNRUHODVL� PXQFXO� NDUHQD�

REVHUYDVL�\DQJ�EHUXUXWDQ�VHSDQMDQJ�ZDNWX�EHUNDLWDQ�VDWX�VDPD�ODLQQ\D��0DVDODK�LQL�

WLPEXO�NDUHQD�UHVLGXDO��NHVDODKDQ�SHQJJDQJJX��WLGDN�EHEDV�GDUL�VDWX�REVHUYDVL�NH�

REVHUYDVL� ODLQQ\D�� +DO� LQL� VHULQJ� GLWHPXNDQ� SDGD� GDWD� UXQWXW� ZDNWX� NDUHQD�

JDQJJXDQ�SDGD�VHVHRUDQJ�LQGLYLGX�DWDX�NHORPSRN�\DQJ�FHQGHUXQJ�PHPSHQJDUXKL�

JDQJJXDQ�SDGD�LQGLYLGX�DWDX�NHORPSRN�\DQJ�VDPD�SDGD�SHULRGH�EHULNXWQ\D��

� 'DODP�SHQJXMXDQ�NHEHUDGDDQ�DXWRNRUHODVL� GDSDW�GLJXQDNDQ�XML� VWDWLVWLN� XML�

'XUELQ�:DWVRQ� �':� WHVW���'HQJDQ�PHQJJXQDNDQ�XML�'XUELQ�:DWVRQ� �':� WHVW���



��

PHQJKDVLONDQ� QLODL� ':� KLWXQJ� �G�� GDQ� QLODL� ':� WDEHO� �'/� GDQ� '8��� $WXUDQ�

SHQJXMLDQQ\D�DGDODK���

�� $SDELOD� GLNHWDKXL� QLODL� ':� WHUOHWDN� GLDQWDUD� EDWDV� EDZDK� GDQ� EDWDV� DWDV�

�'/�':�'8��DWDX�':�WHUOHWDN�GLDQWDUD���'8�GDQ���'/���'8�':���'/���

KDVLOQ\D� WLGDN� GDSDW� GLVLPSXONDQ� NDUHQD� EHUDGD� SDGD� GDHUDK� \DQJ� WLGDN�

PH\DNLQNDQ��LQFRQFOXVLYH����

�� $SDELOD� GLNHWDKXL� QLODL� ':� PHODPSDXL� ��'/� �':!��'/��� EHUDUWL� DGD�

DXWRNRUHODVL���

�� $SDELOD�QLODL�':�'/��DUWLQ\D�WHUGDSDW�DXWRNRUHODVL�SRVLWLI���

�� $SDELOD� QLODL� ':� WHUOHWDN� GLDQWDUD� EDWDV� DWDV� GDQ� ��'8� �'8�':��'8���

DUWLQ\D�WLGDN�WHUGDSDW�DXWRNRUHODVL��

�������� 8ML�+HWHURVNHGDVWLVLWDV�

0HQXUXW� *KR]DOL� ������� ����� XML� KHWHURVNHGDVLWLVLWDV� EHUWXMXDQ� PHQJXML�

DSDNDK�GDODP�PRGHO�UHJUHVL�WHUMDGL�NHWLGDNVDPDDQ�YDULDQFH�GDUL�UHVLGXDO�GDUL�VDWX�

SHQJDPDWDQ�NH�SHQJDPDWDQ�ODLQ���-LND�YDULDQFH�GDUL� UHVLGXDO�VDWX�SHQJDPDWDQ�NH�

SHQJDPDWDQ� ODLQ� WHWDS��PDND�GLVHEXW�KRPRVNHGDVWLVLWDV�GDQ� MLND�EHUEHGD�GLVHEXW�

KHWHURVNHGDVWLVLWDV��0RGHO�UHJUHVL�\DQJ�EDLN�DGDODK�\DQJ�KRPRVNHGDVWLVLWDV��

� 'DODP� SHQHOLWDLQ� LQL� XQWXN� PHQGHWHNVL� NHEHUDGDDQ� KHWHURVNHGDVWLVLWDV�

GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� XML� +DUYH\�� 0HQXUXW� *KR]DOL� ������� ����� XML�

+DUYH\� DGDODK� PHUHJUHVLNDQ� QLODL� DEVROXWH� UHVLGXDOQ\D� WHUKDGDS� YDULDEHO�

LQGHSHQGHQ�SDGD�SHQHOLWLDQ��8QWXN�UXPXV�UHVLGXDOQ\D�PHQMDGL�EHULNXW���

0DND�VHEDJDL�GDVDU�SHQJDPELODQ�NHSXWXVDQ�VHEDJDL�EHULNXW��

�� $SDELOD�QLODL�SUREDELOLWDV��3�YDOXH���������PDND�+��GLWRODN��\DQJ�DUWLQ\D�WLGDN�

WHUGDSDW�PDVDODK�KHWHURVNHGDVWLVLWDV�DWDX�WHMDGL�KRPRVNHGDVWLVLWDV���

�� $SDELOD� QLODL� SUREDELOLWDV� �3�YDOXH�� �� ����� PDND�+�� GLWHULPD�� \DQJ� DUWLQ\D�

WHUGDSDW�PDVDODK�KHWHURVNHGDVWLVLWDV��

݈݊ ɐ௜
ଶ ൌ ଴ߙ ൅ ܴܥଵߙ ൅ ܴܣܦଶߙ ൅ ܧଷܴܱߙ ൅ ௜ݒ



��

������3HPLOLKDQ�0RGHO�5HJUHVL�'DWD�3DQHO�

� :LQDUQR� ������������ SHPLOLKDQ� PRGHO� �WHNQLN� HVWLPDVL�� XQWXN� PHQJXML�

SHUVDPDDQ� UHJUHVL� \DQJ� DNDQ� GLHVWLPDVL� GDSDW� GLJXQDNDQ� WLJD� SHQJXML� \DLWX� XML�

FKRZ��XML�KDXVPDQ�GDQ�XML�ODJUDQJH�PXOWLSOLHU�VHEDJDL�EHULNXW��

D� 8ML�/DJUDQJH�0XOWLSOLHU

8ML� ODJUDQJH�PXOWLSOLHU� DGDODK� SHQJXMLDQ� \DQJ� GLJXQDNDQ� XQWXN�PHPLOLK�

SHQGHNDWDQ�WHUEDLN�DQWDUD�PRGHO�SHQGHNDWDQ�&RPPRQ�(IIHFW�0RGHO��&(0��

GHQJDQ� 5DQGRP� (IIHFW� 0RGHO� �5(0�� GDODP� PHQJHVWLPDVL� GDWD� SDQHO��

5DQGRP�(IIHFW�0RGHO�GLNHPEDQJNDQ�ROHK�%UHXVFK�SDJDQ�\DQJ�GLJXQDNDQ�

XQWXN�PHQJXML�VLJQLILNDQVL�\DQJ�GLGDVDUNDQ�SDGD�QLODL�UHVLGXDO�GDUL�PHWRGD�

2/6��'DVDU�NULWHULD�VHEDJDL�EHULNXW���

�� $SDELOD� QLODL� FURVV� VHFWLRQ� %UHXVFK�SDJDQ� !� ����� �QLODL� VLJQLILNDQ��

PDND�+��GLWHULPD��VHKLQJJD�PRGHO�\DQJ�SDOLQJ�WHSDW�GLJXQDNDQ�DGDODK�

&RPPRQ�(IIHFW 0RGHO��&(0���

�� $SDELOD� QLODL� FURVV� VHFWLRQ� %UHXVFK�SDJDQ� �� ����� �QLODL� VLJQLILNDQ��

PDND�+��GLWRODN��VHKLQJJD�PRGHO�\DQJ�WHSDW�GLJXQDNDQ�DGDODK�5DQGRP�

(IIHFW 0RGHO��5(0���

� ������+LSRWHVLV�\DQJ�GLJXQDNDQ�DGDODK��

� ������+���&RPPRQ�(IIHFW�5DQGRP��&(0��

� ������+���5DQGRP�(IIHFW�0RGHO��5(0��

E� 8ML�&KRZ�/LNHOLKRRG�5DWLR

8ML� &KRZ� DGDODK� SHQJXMLDQ� \DQJ� GLJXQDNDQ� XQWXN� PHPLOLK� SHQGHNDWDQ�

WHUEDLN� DQWDUD� PRGHO� SHQGHNDWDQ� &RPPRQ� (IIHFW� 0RGDO� �&(0�� GHQJDQ�

)L[HG (IIHFW�0RGHO� �)(0��GDODP�PHQJHVWLPDL�GDWD� SDQHO��'DVDU� NULWHULD�

SHQJXML�VHEDJDL�EHULNXW��

�� $SDELOD�QLODL�SUREDELOLWDV��3�YDOXH��XQWXN�FURVV�VHFWLRQ�) !�������QLODL�

VLJQLILNDQ�� PDND� +�� GLWHULPD�� VHKLQJJD� PRGHO� \DQJ� SDOLQJ� WHSDW�

GLJXQDNDQ�DGDODK�&RPPRQ (IIHFW�0RGHO��&(0���
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�� $SDELOD�QLODL�SUREDELOLWDV��3�YDOXH��XQWXN�FURVV�VHFWLRQ�)���������QLODL�

VLJQLILNDQ�� PDND� +�� GLWRODN�� VHKLQJJD� PRGHO� \DQJ� SDOLQJ� WHSDW�

GLJXQDNDQ�DGDODK�)L[HG�(IIHFW 0RGHO��)(0���

� ������+LSRWHVLV�\DQJ�GLJXQDNDQ�DGDODK��

� ������+���&RPPRQ�(IIHFW�0RGHO��&(0��

� ������+���)L[HG�(IIHFW�0RGHO��)(0��

F� 8ML�+DXVPDQ

8ML�+DXVPDQ�DGDODK�SHQJXMLDQ�\DQJ�GLJXQDNDQ�XQWXN�PHPLOLK�SHQGHNDWDQ�

WHUEDLN�DQWDU�PRGHO�SHQGHNDWDQ�5DQGRP�(IIHFW�0RGHO��5(0��GHQJDQ�)L[HG�

(IIHFW�0RGHO��)(0��GDODP�PHQJHVWLPDVL�GDWD�SDQHO��'DVDU�NULWHULD�SHQJXML�

VHEDJDL�EHULNXW��

�� $SDELOD�QLODL�SUREDELOLWDV��3�YDOXH��XQWXN�FURVV�VHFWLRQ�UDQGRP�!������

�QLODL�VLJQLILNDQ��PDND�+��GLWHULPD��VHKLQJJD�PRGHO�\DQJ�SDOLQJ�WHSDW�

GLJXQDNDQ�DGDODK�5DQGRP�(IIHFW 0RGHO��5(0���

�� $SDELOD�QLODL�SUREDELOLWDV��3�YDOXH��XQWXN�FURVV�VHFWLRQ�UDQGRP��������

�QLODL�VLJQLILNDQ��PDND�+��GLWRODN��VHKLQJJD�PRGHO�\DQJ�WHSDW�GLJXQDNDQ�

DGDODK�)L[HG�(IIHFW�0RGHO��)(0���

� ������+LSRWHVLV�\DQJ�GLJXQDNDQ�DGDODK��

������������������+���5DQGRP�(IIHFW�0RGHO��5(0��

� ������+���)L[HG�(IIHFW�0RGHO��)(0��



��

������0HWRGD�(VWLPDVL�5HJUHVL�'DWD�3DQHO�

������������:LQDUQR� ������������ PHWRGD� HVWLPDVL� PHQJJXQDNDQ� WHNQLN� UHJUHVL� GDWD�

SDQHO� GDSDW� GLODNXNDQ� GHQJDQ� WLJD� SHQGHNDWDQ� DOWHUQDWLI�PHWRGD� SHQJRODKDQQ\D��

\DLWX�PHWRGD�&RPPRQ�(IIHFW 0RGHO��&(0��DWDX�3RRO�/HDVW�6TXDUH��PHWRGD�)L[HG�

(IIHFW�0RGHO��)(0���GDQ�PHWRGD�5DQGRQ�(IIHFW�0RGHO��5(0��VHEDJDL�EHULNXW���

D� &RPPRQ�(IIHFW�0RGHO��&(0��

&RPPRQ�(IIHFW�0RGHO�DGDODK�PRGHO�\DQJ�SDOLQJ�VHGHUKDQD�XQWXN�SDUDPHWHU�

PRGHO� GDWD� SDQHO�� \DLWX� GHQJDQ�PHQJNRPELQDVLNDQ� GDWD� WLPH� VHULHV� GDQ�

FURVV�VHFWLRQ�VHEDJDL�VDWX�NHVDWXDQ�WDQSD�PHOLKDW�DGDQ\D�SHUEHGDDQ�ZDNWX�

GDQ� LQGLYLGX� �HQWLWDV��� &RPPRQ� (IIHFW� 0RGHO� PHQJDEDLNDQ� DGDQ\D�

SHUEHGDDQ�GLPHQVL�LQGLYLGX�PDXSXQ�ZDNWX�DWDX�GHQJDQ�NDWD�ODLQ�SHULODNX�

GDWD�DQWDU�LQGLYLGX�VDPD�GDODP�EHUEDJDL�NXUXQ�ZDNWX��

E� )L[HG�(IIHFW�0RGHO��)(0��

)L[HG� (IIHFW� 0RGHO� PHUXSDNDQ� PHWRGD� \DQJ� GLJXQDNDQ� XQWXN�

PHQJHVWLPDVL� GDWD� SDQHO�� GLPDQD� YDULDEHO� JDQJJXDQ� PXQJNLQ� VDOLQJ�

EHUKXEXQJDQ� DQWDU� ZDNWX� GDQ� DQWDU� LQGLYLGX�� 3DGD� SURJUDP� (9LHZV� ��

GHQJDQ� VHQGLULQ\D� PHQJDQMXUNDQ� SHPDNDLDQ� PRGHO� )(0� GHQJDQ�

PHQJJXQDNDQ� SHQGHNDWDQ�PHWRGD�2UGLQDU\� /HDVW� 6TXDUH� �2/6�� VHEDJDL�

WHNQLN�HVWLPDVLQ\D��)L[HG�(IIHFW�DGDODK�VDWX�REMHN�\DQJ�PHPLOLNL�NRQVWDQWD�

\DQJ� WHWDS� EHVDUQ\D� XQWXN� EHUEDJDL� SHULRGH� ZDNWX�� 0HWRGD� LQL�

PHQJDVXPVLNDQ�EDKZD� WHUGDSDW�SHUEHGDDQ�DQWDU� LQGLYLGX�YDULDEHO��FURVV�

VHFWLRQ��GDQ�SHUEHGDDQ�WHUVHEXW�GLOLKDW�GDUL�LQWHUFHSW�Q\D��.HXQJJXODQ�\DQJ�

GLPLOLNL�PHWRGD�LQL�DGDODK�GDSDW�PHPEHGDNDQ�HIHN�LQGLYLGX�GDQ�HIHN�ZDNWX�

VHUWD�PHWRGD�LQL�WLGDN�SHUOX�PHQJJXQDNDQ�DVXPVL�EDKZD�NRPSRQHQ�HUURU�

WLGDN�EHUNRUHODVL�GHQJDQ�YDULDEHO�EHEDV��

F� 5DQGRP�(IIHFW�0RGHO��5(0�

5DQGRP�(IIHFW�0RGHO�DGDODK�PHWRGD�\DQJ�DNDQ�PHQJHVWLPDVL�GDWD�SDQHO�

GLPDQD� YDULDEHO� JDQJJXDQ� �UHVLGXDO�� PXQJNLQ� VDOLQJ� EHUKXEXQJDQ� DQWDU�

ZDNWX�GDQ�DQWDU�LQGLYLGX��HQWLWDV���0RGHO�LQL�EHUDVXPVL�EDKZD�HUURU�WHUP

DNDQ�VHODOX�DGD�GDQ�PXQJNLQ�EHUNROHUDVL� VHSDQMDQJ� WLPH�VHULHV�GDQ�FURVV�

VHFWLRQ��3HQGHNDWDQ�\DQJ�GLSDNDL�DGDODK�PHWRGD�*HQHUDOL]HG�/HDVW�6TXDUH



��

�*/6��VHEDJDL� WHNQLN�HVWLPDVLQ\D��0HWRGD� LQL� OHELK�EDLN�GLJXQDNDQ�SDGD�

GDWD�SDQHO�DSDELOD�MXPODK�LQGLYLGX�OHELK�EHVDU�GDULSDGD�MXPODK�NXUXQ�ZDNWX�

\DQJ�DGD��

������ $QDOLVLV�5HJUHVL�'DWD�3DQHO�

� 0HQXUXW�)DOHQL�GDQ�+HUGLDQWLR������������WHNQLN�GDWD�SDQHO�\DLWX�JDEXQJDQ�

DQWDUD� GDWD� GHUHW� ZDNWX� �WLPH�VHULHV� GDWD�� GDQ� GDWD� GHUHW� OLQWDQJ� �FURVV�VHFWLRQ

GDWD���3HUVDPDDQ�PRGHO�GDWD�SDQHO�DGDODK�VHEDJDL�EHULNXW��

'LPDQD��

+6�  �+DUJD�6DKDP

D�  �.RQVWDQWD�

E��  �.RHILVLHQ�5HJUHVL�GDUL�&5�

E��  �.RHILVLHQ�5HJUHVL�GDUL�'$5�

E��  �.RHILVLHQ�5HJUHVL�GDUL�52(�

&5�  �&XUUHQW�5DWLR�

'$5�  �'HEW�WR�$VVHW�5DWLR�

52(�  �5HWXUQ�RQ�(TXLW\�

H�  �HURU�

�� ൌ Ƚ ൅ Ⱦଵ�� ൅ Ⱦଶ��� ൅ Ⱦଷ��� ൅ �



��

������ �3HQJXMLDQ�+LSRWHVLV�

� 8ML�KLSRWHVLV�EHUJXQD�XQWXN�PHPHULNVD�DWDX�PHQJXML�DSDNDK�NRHILVLHQ�UHJUHVL�

\DQJ�GLGDSDW�VLJQLILNDQ��EHUEHGD�Q\DWD���0DNVXG�GDUL�VLJQLILNDQ� LQL�DGDODK�VXDWX�

QLODL� NRHILVLHQ� UHJUHVL� \DQJ� VHFDUD� VWDWLVWLF� WLGDN�VDPD�GHQJDQ� QRO�� EHUDUWL� GDSDW�

GLNDWDNDQ�EDKZD�WLGDN�FXNXS�EXNWL�XQWXN�PHQ\DWDNDQ�YDULDEHO�EHEDV�PHPSXQ\DL�

SHQJDUXK�WHUKDGDS�YDULDEHO�WHULNDW���

�� 0HODNXNDQ�XML�SDUVLDO�GHQJDQ�PHQJKLWXQJ�QLODL�W��XML�W����

�� 0HODNXNDQ�XML�VLPXOWDQ�GHQJDQ�PHQJKLWXQJ�QLODL�)��XML�)���

�� 0HODNXNDQ�XML�NRHILVLHQ�GHWHUPLQDVL��5�����

�������� 8ML�3DUVLDO�GHQJDQ�PHQJKLWXQJ�1LODL�W��8ML�W��

� 0HQXUXW� *KR]DOL� ������� ���� 8ML� EHGD� W�WHVW� GLJXQDNDQ� XQWXN� PHQJXML�

VHEHUDSD�MDXK�SHQJDUXK�YDULDEHO�LQGHSHQGHQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�

VHFDUD� LQGLYLGXDO� GDOD� PHQHUDQJNDQ� YDULDEHO� GHSHQGHQ� VHFDUD� SDUVLDO�� 'DVDU�

SHQJDPELODQ�NHSXWXVDQ�GLJXQDNDQ�GDODP�XML�W�DGDODK�VHEDJDL�EHULNXW��

�� $SDELOD�QLODL�VLJ�!�������PDND�KLSRWHVLV�GLWRODN��+LSRWHVLV�GLWRODN�PHPSXQ\DL�

DUWL�EDKZD�YDULDEHO�LQGHSHQGHQ�WLGDN�EHUSHQJDUXK�WHUKDGDS�YDULDEHO�GHSHQGHQ��

�� $SDELOD�QLODL�VLJ���������PDND�KLSRWHVLV�GLWHULPD��+LSRWHVLV�WLGDN�GDSDW�GLWRODN��

PHPSXQ\DL�DUWL�EDKZD�YDULDEHO� LQGHSHQGHQ�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�

YDULDEHO�GHSHQGHQ��

$WDX�GHQJDQ�FDUD�PHOLKDW�W�KLWXQJ�GDQ�W�WDEHO��

�� $SDELOD�W�KLWXQJ�!�W�WDEHO��VLJQLILNDQ��

�� $SDELOD�W�KLWXQJ���W�WDEHO��WLGDN�VLJQLILNDQ��

� 8QWXN�PHQJKLWXQJ�W�WDEHO�GLJXQDNDQ�NHWHQWXDQ�Q�N���SDGD�OHYHO�VLJQLILFDQW

VHEHVDU�����WLQJNDW�NHVDODKDQ����DWDX�������DWDX�WDUDI�NH\DNLQDQ�����DWDX�������

-DGL�DSDELOD�WLQJNDW�NHVDODKDQ�VXDWX�YDULDEHO�OHELK�GDUL����EHUDUWL�YDULDEHO�WHUVHEXW�

WLGDN�VLJQLILNDQ��



��

�������� 8ML�.HOD\DNDQ�0RGHO��8ML�)��

3HQJJXQDDQ XML� )� \DLWX� XQWXN� PHPDKDPL� DSDNDK� YDULDEHO�YDULDEHO�

LQGHSHQGHQ� EHUSHQJDUXK� VHFDUD� VLPXOWDQ� DWDX� WLGDN�� 'HUDMDW� VLJQLILNDQVL� \DQJ�

GLJXQDNDQ�DGDODK�������$SDELOD�QLODL�VLJQLILNDQ�OHELK�NHFLO�GDUL�GHUDMDW�NHSHUFD\DDQ�

PDND� NLWD�PHQHULPD�KLSRWHVLV� DOWHUQDWLI�� \DQJ�PHQ\DWDNDQ�EDKZD� VXDWX�YDULDEHO�

LQGHSHQGHQ� VHFDUD� VLPXOWDQ� PHPSHQJDUXKL� YDULDEHO� GHSHQGHQ�� 'HQJDQ�

PHQJJXQDNDQ�WLQJNDW�VLJQLILNDQ�VHEHVDU����GDSDW�GLODNXNDQ�GHQJDQ�EHUGDVDUNDQ�

QLODL�SUREDELOLWDV�GHQJDQ�FDUD��

�� $SDELOD�QLODL�VLJ��������PDND�+R�GLWRODN�GDQ�+D�GLWHULPD��VLJQLILNDQ���

�� $SDELOD�QLODL�VLJ�!������PDND�+R�GLWHULPD�GDQ�+D�GLWRODN��WLGDN�VLJQLILNDQ���

$WDX�GHQJDQ�FDUD�PHOLKDW�WDEHO�)��GHQJDQ�NHWHQWXDQ�VHEDJDL�EHULNXW��

�� $SDELOD�)�KLWXQJ���)�WDEHO��PDND�+R�GLWHULPD�GDQ�+D�GLWRODN��WLGDN�VLJQLILNDQ���

�� $SDELOD�)�KLWXQJ�!�)�WDEHO��PDND�+R�GLWRODN�GDQ�+D�GLWHULPD��VLJQLILNDQ���

�������� 8ML�.RHILVLHQ�'HWHUPLQDVL��5���

� 0HQXUXW�3UL\DWQR�������������NRHILVLHQ�GHWHUPLQDVL��5���EHUXSD�NXDGUDW�GDUL�

NRUHODVL� EHUJDQGD�� 5�� \DQJ� GLXEDK� NH� EHQWXN� SHUVHQ�� \DQJ� DUWLQ\D� VXPEDQJDQ�

SHQJDUXK�YDULDEHO�LQGHSHQGHQ�EHUKXEXQJDQ�GHQJDQ�YDULDEHO�GHSHQGHQ��$QJND�LQL�

ELVD�PHPLOLNL� QLODL� QHJDWLI�� EDKZD� XQWXN� UHJUHVL� GHQJDQ� OHELK� GDUL� GXD� YDULDEHO�

EHEDV� GLJXQDNDQ� $GMXVWHG� 5� 6TXDUH� VHEDJDL� NRHILVLHQ� GHWHUPLQDVL�� .RHILVLHQ�

GHWHUPLQDVL��UHJUHVL��XQWXN�PHQJHWDKXL�VHEHUDSD�EHVDU�NRQWULEXVL�;�WHUKDGDS�QDLN�

WXUXQQ\D�<��

� $GDSXQ�VLIDW�VLIDW�NRHILVLHQ�GHWHUPLQDVL�DGDODK�VHEDJDL�EHULNXW��

D� 1LODL�NRHILVLHQ�GHWHUPLQDVL�DQWDUD���VDPSDL�GHQJDQ����

E� .RHILVLHQ� GHWHUPLQDVL� VDPD� GHQJDQ� �� EHUDUWL� YDULDEHO� GHSHQGHQ� WLGDN� GDSDW�

GLWDIVLUNDQ�ROHK�YDULDEHO�LQGHSHQGHQ��

F� .RHILVLHQ� GHWHUPLQDVL� VDPD� GHQJDQ� �� DWDX� ����� EHUDUWL� YDULDEHO� GHSHQGHQ�

GDSDW�GLWDIVLUNDQ�ROHK�YDULDEHO�LQGHSHQGHQ�VHFDUD�VHPSXUQD�WDQSD�DGD�HURU��

G� 1LODL� NRHILVLHQ� GHWHUPLQDVL� EHUJHUDN� DQWDUD� �� VDPSDL� GHQJDQ� ��

PHQJLQGLNDVLNDQ�EDKZD�YDULDEHO�GHSHQGHQ�GDSDW�GLSUHGLNVL��


