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� %$%�,,,�
0(72'2/2*,�3(1(/,7,$1

��� 'HVDLQ�3HQHOLWLDQ�

'DODP� SHQHOLWLDQ� LQL�� SHQHOLWL� PHQHUDSNDQ� PHWRGRORJL� SHQHOLWLDQ�

SHQJHPEDQJDQ��7XMXDQ��SHQHOLWLDQ�SHQJHPEDQJDQ�DGDODK�XQWXN�PHQJHPEDQJNDQ��

PHPSURGXNVL� DWDX� PHQ\HPSXUQDNDQ� SURGXN� \DQJ� VXGDK� DGD� GDQ�

PHPSHUWDQJJXQJMDZDENDQQ\D�� -HQLV� GHVDLQ� SHQHOLWLDQ� \DQJ� � GLJXQDNDQ� GDODP�

SHQHOLWLDQ�SHQJHPEDQJDQ�LQL�DGDODK�'HVLJQ�DQG�'HYHORSPHQW��'	'���0RGHO�LQL�

PHQJXODV� SURVHV� SHQJHPEDQJDQ� GHVDLQ� GDQ� HYDOXDVL� \DQJ� EHUWXMXDQ� XQWXN�

PHQFLSWDNDQ� SURGXN� GDQ� DODW� XQWXN� SURVHV� SHPEHODMDUDQ� VHUWD� PHPEHULNDQ�

ODQGDVDQ�HPSLULV���5LFKH\�	�.OHLQ���������

0HVNL�PHWRGH�'	'�PHUXSDNDQ�SHQHOLWLDQ�SHQJHPEDQJDQ�\DQJ�PLULS�VHSHUWL�

PHWRGH�5	'�� 7HUGDSDW� EHEHUDSD� SHUEHGDDQ� \DQJ� DGD� GDODP� NHGXD�PHWRGH� LQL��

6HSHUWL� IRNXV� XWDPD� GDODP� SHQHOLWLDQ�'	'� WHUGDSDW� SDGD� LPSOHPHQWDVL� VROXVL�

SUDNWLV� NRQVHS� \DQJ� VXGDK� DGD�� VHKLQJJD� PHPDNDQ� ZDNWX� \DQJ� FXNXS� FHSDW��

6HPHQWDUD�5	'�EHUIRNXV�SDGD�HNVSORUDVL�LGH�EDUX�GDQ�NRQVHS�LQRYDWLI��VHKLQJJD�

PHPEXWXKNDQ�ZDNWX�\DQJ�OHELK�ODPD�NDUHQD�PHPHUOXNDQ�SHQHOLWLDQ�GDQ�SHQJXMLDQ�

\DQJ� OHELK� PHQGDODP�� 6HKLQJJD� '	'� DNDQ� PHQJKDVLONDQ� SURGXN� PHGLD�

SHPEHODMDUDQ� \DQJ� VLDS� GLLPSOHPHQWDVLNDQ� GDQ� GLJXQDNDQ� ROHK� SHQJJXQD��

6HPHQWDUD�5	'� DNDQ� PHQJKDVLONDQ� NRQVHS� LQRYDWLI� \DQJ� GDSDW� PHQMDGL� GDVDU�

XQWXN�SHQJHPEDQJDQ�SURGXN�PHGLD�SHPEHODMDUDQ�GL�PDVD�GHSDQ���5XVGL���������

'DSDW� GLVLPSXONDQ�� SHQHOLWLDQ� '	'� EHUIRNXV� SDGD� SHUDQFDQJDQ��

SHQJHPEDQJDQ�� GDQ� HYDOXDVL� EHUGDVDUNDQ� NDMLDQ� GDWD� HPSLULV� GDUL� NRQVHS� \DQJ�

VXGDK�DGD��6HPHQWDUD�SHQHOLWLDQ�5	'�SHUIRNXV�SDGD�SHQHOLWLDQ��SHUDQFDQJDQ��GDQ�

SHQJHPEDQJDQ� GDUL� NRQVHS� LQRYDWLI� DWDX� HNVSORUDVL� LGH� EDUX�� 2OHK� NDUHQD� LWX��

PHQLQMDX� SHQHOLWL� VDDW� LQL� VHGDQJ�PHQJHPEDQJNDQ� SURGXN� GHQJDQ� NRQVHS� \DQJ�

VXGDK�DGD�GDQ�EHUIRNXV�XQWXN�PHQJKDVLONDQ�SURGXN�\DQJ�VLDS�GLLPSOHPHQWDVLNDQ��

0DND�SHQHOLWL�PHPLOLK�XQWXN�PHQJJXQDNDQ�'	'�XQWXN�PHWRGH�SHQHOLWLDQ�PHGLD�

SHPEHODMDUDQ� \DQJ� GLNHPEDQJNDQ�� 7HUGDSDW� EHEHUDSD� YDULDVL� GDODP� SHQHOLWLDQ�

SHQJHPEDQJDQ�'	'�� VHPHQWDUD�XQWXN�SHQHOLWLDQ� LQL�SHQXOLV�DNDQ�PHQJJXQDNDQ�
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PRGHO� �$QDO\]H�� 'HVLJQ�� 'HYHORSPHQW�� ,PSOHPHQWDWLRQ�� (YDOXDWLRQ�� $'',(��

�5D\DQWR��������

%HUGDVDUNDQ� XUDLDQ� WHUVHEXW�� � SHQHOLWL� � PHQJJXQDNDQ� � '	'� XQWXN�

SHQJHPEDQJDQ�SURGXN�PHGLD�SHPEHODMDUDQ�\DQJ�GLNHPEDQJNDQ�PHODOXL�ZHEVLWH

0HGLD�3HPEHODMDUDQ�0DWHUL�'HVDLQ�,QWHULRU�'3,%�.HODV�;,��

��� 3URVHGXU�3HQHOLWLDQ�

0RGHO� $'',(� PHUXSDNDQ� � PRGHO� GHVDLQ� SHPEHODMDUDQ� \DQJ� VLVWHPDWLV��

7HUJDQWXQJ� SDGD� NHEXWXKDQ� VLVZD�� PHQJHPEDQJNDQ� SURJUDP� EHUGDVDUNDQ�

VHUDQJNDLDQ� NHJLDWDQ� VLVWHPDWLV� XQWXN�PHPHFDKNDQ�PDVDODK� SHPEHODMDUDQ� \DQJ�

EHUNDLWDQ�GHQJDQ�VXPEHU�EHODMDU���.XUQLD��)X]LDK��	�7URKDQWRQ����������

%HULNXW�PHUXSDNDQ�EDJDQ�WDKDSDQ�PRGHO�$'',(��

'LDJUDP�����7DKDSDQ�$'',(�

����� $QDOLVLV��$QDO\VLV��

+DO�LQL�DNDQ�GLGDKXOXL�GHQJDQ�VWXGL�SHQGDKXOXDQ�XQWXN�PHQJXPSXONDQ�GDWD�

PHQJHQDL�SHUPDVDODKDQ�\DQJ�GLKDGDSL�GDODP�SHPEHODMDUDQ�GHVDLQ�LQWHULRU� �VHUWD�

NHEXWXKDQ� JXUX� GDQ� VLVZD� WHUKDGDS� PHGLD� SHPEHODMDUDQ� \DQJ� PHQMDGL� IRNXV�

NHDKOLDQ�'3,%��'DWD�GLSHUROHK�GDUL� �ZDZDQFDUD� �JXUX�GDQ�REVHUYDVL�VLVZD��VHUWD�

WLQMDXDQ�SXVWDND�MLND�GLSHUOXNDQ��

�ŶĂůǇƐŝƐ

�ĞƐŝŐŶ

�ĞǀĞůŽƉŵĞŶƚ
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6HODQMXWNDQ� GLODNXNDQ� WDKDSDQ� DQDOLVLV� EHUWXMXDQ� XQWXN� PHQMHODVNDQ�

SHQ\HEDE��NHVHQMDQJDQ�GLDQWDUD�NRQGLVL�\DQJ�GLKDUDSNDQ�GHQJDQ�NHQ\DWDDQ�\DQJ�

WHUMDGL�GL�NDODQJDQ�VDVDUDQ�SHQJJXQD�GDODP�NHJLDWDQ�SHQJDMDUDQ�EDKDQ�DMDU�GHVDLQ�

LQWHULRU��NRQVHQWUDVL�NHDKOLDQ�'3,%��

7DKDSDQ�DQDOLVLV��GLDQWDUDQ\D��

�� $QDOLVLV� NLQHUMD� SHPEHODMDUDQ�� 0HWRGH� SHPEHODMDUDQ� VHSHUWL� DSD� \DQJ�

GLODNVDQDNDQ�GL�GDODP�NHODV��PHQFDUL�SHUPDVDODKDQ�DSD�VDMD�\DQJ� WHUMDGL�

VHODPD�SURVHV�SHPEHODMDUDQ��GDQ�NHPXGLDQ�PHPHULNVD�DSD�VDMD�SHQ\HEDE�

GLEXWXKNDQQ\D�SHQJHPEDQJDQ�PHGLD�SHPEHODMDUDQ��

�� $QDOLVLV� VLVZD��0HQJNRQILUPDVL� FDORQ�SHQJJXQD�\DNQL� VLVZD�NHODV�;,�GL�

60.1���*DUXW��GDQ�DSD�PDVDODK�\DQJ�GLKDGDSL�ROHK�SDUD�VLVZD��

�� $QDOLVLV� 0DWHUL�� 0HQHQWXNDQ� WXMXDQ� SHPEHODMDUDQ� \DQJ� DNDQ� GLWHUDSNDQ�

GDODP�SHQJHPEDQJDQ�PHGLD��

����� 3HUHQFDQDDQ��'HVLJQ��

7DKDS� LQL� PHGLD� SHQGLGLNDQ� GLUDQFDQJ� VHVXDL� GHQJDQ� NHEXWXKDQ� \DQJ�

WHUGDSDW� SDGD� WDKDS� DQDOLVLV�� 0HQJKDVLONDQ� SURGXN� PHGLD� SHPEHODMDUDQ� \DQJ�

GLKDUDSNDQ� GHQJDQ� PHWRGH� SHQJXMLDQ� \DQJ� WHSDW�� 7DKDS� GHVDLQ�:HEVLWH� GHVDLQ�

LQWHULRU�NRQVHQWUDVL�NHDKOLDQ�'3,%��GLDQWDUD���&DK\DGL��������

�� 0HQHQWXNDQ�FDNXSDQ�GDQ�XUXWDQ�PDWHUL�SHPEHODMDUDQ�

-XGXO�PDWHUL��SRNRN�EDKDVDQ��GDQ�LQGLNDWRU�\DQJ�GLJXQDNDQ�GDODP�

GHVDLQ�:HEVLWH�GHVDLQ�LQWHULRU�GL�NRQVHQWUDVL�NHDKOLDQ�'3,%��EHUSHGRPDQ�

SDGD�NXULNXOXP�PHUGHND�GDQ�FDSDLDQ�SHPEHODMDUDQ��'DODP�PHGLD�:HEVLWH�

PHQJDPELO�MXGXO�SRNRN�EDKDVDQ�³'HVDLQ�,QWHULRU´�\DQJ�PHUXSDNDQ�EDJLDQ�

GDUL� HOHPHQ�GHVDLQ�SHPRGHODQ�EDQJXQDQ�GHQJDQ�PHQJJXQDNDQ� WHNQRORJL�

%XLOGLQJ� ,QIRUPDWLRQ� 0RGHOOLQJ� �%,0��� .DUHQD� SRNRN� EDKDVDQ� PDWHUL�

'HVDLQ�,QWHULRU�LQL�PHUXSDNDQ�PDWHUL�GLEDKDV�SDGD�VLVZD�\DQJ�GLGLN�GL�NHODV�

;,�'3,%��
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�� 0HPEXDW�IORZFKDUW��

)ORZFKDUW�EHUXSD�GLDJUDP�DOXU�\DQJ�PHQXQMXNNDQ�VWUXNWXU�PDWHUL�

SHPEHODMDUDQ�\DQJ�UHQFDQDQ\D�DNDQ�NDPL�EHULNDQ�PHODOXL�VLWXV��

�� 0HPEXDW�VWRU\ERDUG��

6WRU\ERDUG�PHUXSDNDQ�SHQGHVNULSVLDQ�GDUL�DOXU�SHPEHODMDUDQ�\DQJ�

WHODK�GLGHVDLQ��IORZFKDUW���%HULVLNDQ�LQIRUPDVL�SHPEHODMDUDQ�GDQ�SURVHGXU��

MXJD�SHWXQMXN�SHPEHODMDUDQ��

�� 0HQ\XVXQ�SURGXN�DZDO�GUDI�:HEVLWH�

0HQ\XVXQ� SURGXN� DZDO� :HEVLWH� SDGD� PDWHUL� GHVDLQ� LQWHULRU�

NRQVHQWUDVL�NHDKOLDQ�'3,%�GDODP�IRUPDW�ZRUG�GDQ�SUHVHQWDVL��

����� 3HQJHPEDQJDQ��'HYHORSPHQW��

7DKDS�SHQJHPEDQJDQ�PHOLSXWL���&DK\DGL��������

�� 7DKDS�SURGXNVL�:HEVLWH

0HPSHUVLDSNDQ� VHOXUXK� WHNV� PDWHUL� XQWXN� GLPDVXNNDQ� NH� GDODP�

SURGXN�ZHEVLWH��

D� 0HQ\LDSNDQ�VHPXD�WHNV�PDWHUL�XQWXN�GLPDVXNNDQ�NH�GDODP�SURGXN�

GL�ZHEVLWH��

E� 0HPLOLK� DWDX� PHQJHPEDQJNDQ� PHGLD� SHQGXNXQJ� \DQJ�

GLLQWHJUDVLNDQ� SDGD�:HEVLWH� \DQJ� GLEXDW�� GLDQWDUDQ\D� YLGHR� \DQJ�

EHUKXEXQJDQ�GHQJDQ�PDWHUL�SHPEHODMDUDQ��GDQ�OLQN�HYDOXDVL��

F� 0HPSURGXNVL�ZHEVLWH�PDWHUL� GHVDLQ� LQWHULRU� NRPSHWHQVL� NHDKOLDQ�

'3,%� \DQJ� GDSDW� GLDNVHV� PHODOXL� PRELOH� PDXSXQ� GHNVWRS� \DQJ�

WHUKXEXQJ�GHQJDQ�LQWHUQHW��

�� 7DKDS�SHQJHPEDQJDQ�:HEVLWH�

7DKDS�SHQJHPEDQJDQ�LQL�PHQJHPEDQJNDQ�ZHEVLWH�PHQMDGL�SURGXN�

PHGLD�SHPEHODMDUDQ�\DQJ�OHQJNDS��9DOLGDVL�DKOL�PHUXSDNDQ�WDKDS�GLPDQD�

SHQHOLWL�PHQFDUL�EDQWXDQ�DKOL�XQWXN�PHQJHYDOXDVL�SURGXN�PHGLD�WHUKDGDS�

VWDQGDU�\DQJ�GLWHWDSNDQ�QDQWLQ\D��9DOLGDVL�DKOL�PHOLEDWNDQ�DKOL�PDWHUL��DKOL�

PHGLD��GDQ�DKOL�JXUX��
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+DVLO�WDKDS�SHQJHPEDQJDQ�LQL�DGDODK�KDVLO�SHQLODLDQ�:HEVLWH�GDUL�DKOL�\DQJ�

GLOLEDWNDQ�� UHNRPHQGDVL� DKOL� WHUKDGDS� SHQJJXQDDQ�:HEVLWH��GDQ� SURGXN�:HEVLWH�

\DQJ�WHODK�GLUHYLVL�EHUGDVDUNDQ�VDUDQ�GDUL�YDOLGDWRU��

����� ,PSOHPHQWDVL��,PSOHPHQWDWLRQ��

7DKDS�LQL�DGDODK�WDKDSDQ�XML�FRED�:HEVLWH�SDGD�SHQJJXQD�DWDX�VLVZD�GDQ�

NRQGLVL� UXDQJ�EHODMDU�VHNLWDUQ\D��'DODP�KDO� LQL��GLSHUJXQDNDQ�ROHK�SHVHUWD�GLGLN�

GDODP� SHPEHODMDUDQ�� 7DKDS� LQL� GDSDW� GLODNXNDQ� VHWHODK� :HEVLWH� \DQJ�

GLNHPEDQJNDQ�WHODK�PHPSHUROHK�SHQLODLDQ�OD\DN�GLJXQDNDQ�WDQSD�UHYLVL�GDUL�DKOL�

PHGLD�GDQ�DKOL�PDWHUL���

+DO�\DQJ�KDUXV�GLVLDSNDQ�GDODP�WDKDS�LPSOHPHQWDVL�DGDODK��NRQGLVL�SVLNLV�

GDQ� ILVLN� SHQJJXQD� :HEVLWH�� SHUDODWDQ� GDQ� WHPSDW� \DQJ� GLSHUOXNDQ�� UHQFDQD�

LPSOHPHQWDVL� �UHQFDQD� SHPEHODMDUDQ�� MDGZDO� XML� FRED�� GDQ� LQVWUXPHQ� SHQLODLDQ�

PHGLD�SHPEHODMDUDQ���

/HPEDU�SHQLODLDQ�PHGLD�SHPEHODMDUDQ�SDGD�WDKDS�LQL�\DLWX�LQVWUXPHQ�\DQJ�

EHUIXQJVL�XQWXN�PHQJHWDKXL�UHVSRQ�SHVHUWD�GLGLN��+DVLO�WDKDS�LPSOHPHQWDVL�DGDODK�

UHVSRQ� SHVHUWD� GLGLN� VHEDJDL� SHQJJXQDN� :HEVLWH�� LQIRUPDVL� WHQWDQJ� ODQJNDK�

ODQJNDK�SHQJJXQDDQ�:HEVLWH�GDQ�SHQJDUXK�SHQJJXQDDQ�:HEVLWH��

����� 3HQLODLDQ��(YDOXDVL��

7XMXDQ� GDUL� WDKDS� HYDOXDVL� DGDODK� XQWXN� PHQJDQDOLVLV� WDQJJDSDQ� VLVZD�

WHUKDGDS�PHGLD� SHPEHODMDUDQ� EHUEDVLV�ZHEVLWH� \DQJ� GLJXQDNDQ� GDQ� GDPSDNQ\D�

WHUKDGDS� SHQJJXQDDQ� ZHEVLWH�� +DO�KDO� LQL� ELVD� GLDQDOLVLV� PHQJJXQDNDQ� WHNQLN�

DQDOLVLV�GDWD�NXDOLWDWLI��0LVDOQ\D��GDWD�UHVSRQV�SHVHUWD�GLGLN�GDSDW�GLXNXU�SHUVHQWDVH�

NHFHQGHUXQJDQQ\D���&DK\DGL���������

+DVLO� HYDOXDVL�ELVD�GLJXQDNDQ�VHEDJDL�EDVLV�XQWXN�PHQMXVWLILNDVL�NXDOLWDV�

SHQJHPEDQJDQ� WHUKDGDS� PHGLD� SHPEHODMDUDQ�� 2XWSXW� GDUL� WDKDS� LQL� DGDODK�

SHQ\HPSXUQDDQ�SURGXN�PHGLD�SHPEHODMDUDQ�EHUEDVLV�ZHEVLWH�EHUGDVDUNDQ�PDVXNDQ�

GDUL� YDOLGDWRU� GDQ� SHQJJXQD� �VLVZD��� GDQ� KDVLO� DQDOLVLV� SDGD� SHQJDUXK� GDUL�

SHQJJXQDDQ�:HEVLWH��
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��� 3DUWLVLSDQ�GDQ�7HPSDW�3HQHOLWLDQ�

3DUWLVLSDQ� GDODP� SHQHOLWLDQ� LQL�PHUXSDNDQ� DKOL� GDODP�PHQJXML� NHFXNXSDQ�

PHGLD�SHPEHODMDUDQ�ZHEVLWH�\DQJ��GLEXDW��6HFDUD�NHVHOXUXKDQ��SHVHUWD�SHQHOLWLDQ�

DGDODK��

D� $KOL� 0DWHUL� DGDODK� YDOLGDWRU� SHQGLGLN� \DQJ� PHPSXQ\DL� NHDKOLDQ� � PDWHUL�

GHVDLQ� LQWHULRU� \DQJ� � PHQLODL� NHOD\DNDQ� GDQ� NHVHVXDLDQ� PDWHUL� GDODP�

SHQJHPEDQJDQ�PHGLD�SHPEHODMDUDQ�EHUEDVLV�:HEVLWH�

E� $KOL�PHGLD�LDODK�YDOLGDWRU�GDUL�GRVHQ�\DQJ�PHPSXQ\DL�NHDKOLDQ�GDODP�ELGDQJ�

PHGLD��XQWXN�PHQLODL�NHOD\DNDQ�PHGLD��

F� *XUX��PHOLSXWL� JXUX� NHODV� ;,�'3,%� GL� 60.1� ��*DUXW� \DQJ�PHQJDMDU� GL�

HOHPHQ�'HVDLQ�3HPRGHODQ�%DQJXQDQ�PHQJJXQDNDQ�%,0��

G� 6LVZD��PHOLSXWL�VLVZD�NHODV�;,�'3,%�\DQJ�DNDQ�GLSLOLK�UDQGRP��3HQHOLWL�DNDQ�

PHQJDPELO� ��� VLVZD� NHODV� ;,� GHQJDQ� PHWRGH� SXUSRVLYH� VDPSOLQJ�� \DLWX�

PHPLOLK� DQJJRWD� VDPSHO� GDUL� SRSXODVL GLWHQWXNDQ� ROHK� SHQHOLWL� VHPDWD��

�6XPDUJR�� ������� 3DUWLVLSDQ� GLSLOLK� GHQJDQ� PHPSHUKDWLNDQ� QLODL� VLVZD� GL�

VHWLDS�NHODV�GDUL�UDSRW�QLODL�3$6�SDGD�VHPHVWHU����.ULWHULD�VDPSHO�\DQJ�DNDQ�

SHQHOLWLDQ� DPELO� GL� VHWLDS� NHODVQ\D� DGDODK� �� RUDQJ� VLVZD� GHQJDQ� QLODL�

WHUHQGDK�� �� RUDQJ� VLVZD� GHQJDQ� QLODL� GLWHQJDK�WHQJDK�� GDQ� �� RUDQJ� VLVZD�

GHQJDQ�QLODL�WHUWLQJJL��

7DEHO�����3HQJDPELODQ�3DUWLVLSDQ�6LVZD�

3DUWLVLSDQ�
���RUDQJ�
;,�'3,%��

���RUDQJ�
;,�'3,%��

���RUDQJ�
;,�'3,%��

�6XPEHU���'DWD�SULEDGL�������

��� ,QVWUXPHQ�3HQHOLWLDQ�

0HQXUXW� 7HUVLDQD� ������� GDODP� EXNXQ\D� \DQJ� EHUMXGXO� 0HWRGHORJL�

3HQHOLWLDQ��PHQMHODVNDQ�EDKZD�,QVWUXPHQ�SHQHOLWLDQ�DGDODK�VXDWX�DODW�DWDX�IDVLOLWDV�

\DQJ�GLJXQDNDQ�XQWXN�PHQJXPSXONDQ�VXPEHU�GDWD�XQWXN�PHPXGDKNDQ�SHNHUMDDQ�

SHQHOLWL��,QVWUXPHQ�\DQJ�GLJXQDNDQ�SHQHOLWL��\DLWX���
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����� ,QVWUXPHQ�9DOLGDVL�$KOL�

,QVWUXPHQ� LQL�� GLJXQDNDQ� YDOLGDWRU� DKOL� PDWHUL� GDQ� PHGLD�� GLPDNVXGNDQ�

XQWXN� PHQLODL� NXDOLWDV� GHVDLQ� \DQJ� EHUNDLWDQ� GHQJDQ� PDWHUL� DWDX� PHGLD�

SHPEHODMDUDQ��3HQJJXQDDQ�PRGHO�NXHVLRQHU�XQWXN�PHQJXNXU�YDOLGDVL�DKOL�EHUXSD�

VNDOD�SHQLODLDQ�\DQJ�PHQ\HGLDNDQ�GDWD� VHFDUD�QXPHULN� VHKLQJJD�SHQLODLDQ� DNKLU�

GDSDW�OHELK�PXGDK�GLWHQWXNDQ��.HVLPSXODQ�WLJD�SLOLKDQ�GLJXQDNDQ�XQWXN�HYDOXDVL�

KLQJJD� GLSHUROHK� QLODL� DNKLU� GDWD� VHFDUD� QXPHULN�� ³OD\DN� GLJXQDNDQ´�� ³OD\DN�

GLJXQDNDQ�GHQJDQ�SHUEDLNDQ´��GDQ�³WLGDN�OD\DN�GLJXQDNDQ�´�5DWLQJ�VFDOH�\DQJ�DNDQ�

SHQHOLWL� JXQDNDQ� LDODK� VNDOD� OLNHUW� NDUHQD� GDWD� \DQJ� GLNXPSXONDQ� DGDODK� GDWD�

NXDQWLWDWLI� VHVXDL� GHQJDQ� DQJNHW� YDOLGDVL� DKOL�� .HWHQWXDQ� VNDOD� OLNHUW� \DQJ�

GLJXQDNDQ�LDODK��

7DEHO�����6NRU�6NDOD�/LNHUW�

3HUQ\DWDDQ�3RVLWLI 3HUQ\DWDDQ�1HJDWLI
6DQJDW�%DLN �66� � 6DQJDW�%DLN �66� �
%DLN �6� � %DLN �6� �
7LGDN�%DLN �76� � 7LGDN�%DLN �76� �
6DQJDW�7LGDN�%DLN �676� � 6DQJDW�7LGDN %DLN �676� �

�6XPEHU��$ULNXQWR��������

7DEHO�����.LVL�.LVL�,QVWUXPHQ�9DOLGDVL�0DWHUL�

$VSHN� ,QGLNDWRU� %XWLU�3HQLODLDQ�

.HOD\DNDQ�,VL�

.HOD\DNDQ�0DWHUL�

.HVHVXDLDQ�DQWDUD�
FDSDLDQ�SHPEHODMDUDQ�
GDQ�WXMXDQ�
SHPEHODMDUDQ
.HVHVXDLDQ� PDWHUL�
GHQJDQ� FDSDLDQ�
SHPEHODMDUDQ� GDQ�
WXMXDQ�SHPEHODMDUDQ

.HOHQJNDSDQ�PDWHUL
.HMHODVDQ�LVL�PDWHUL
.HUXQWXWDQ�LVL�PDWHUL

.HDNXUDWDQ�0DWHUL�
.HDNXUDWDQ�PDWHUL�\DQJ�
WHUVHGLD

.HOD\DNDQ�3HQ\DMLDQ� 7HNQLN�3HQ\DMLDQ�0DWHUL�

.HOHQJNDSDQ� VWUXNWXU�
PRGXO
.HMHODVDQ�SHQ\DPSDLDQ�
PDWHUL
.HPHQDULNDQ�PDWHUL
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.HUXQWXWDQ� SHQ\DMLDQ�
PDWHUL
.HWHUOLEDWDQ�VLVZD
)OHNVLELOLWDV�
SHQJJXQDDQ

3HQGXNXQJ�3HQ\DMLDQ�

'LVHUWDL� JDPEDU� GDQ�
YLGHR� \DQJ� VHVXDL�
GHQJDQ�PDWHUL
'DIWDU�3XVWDND
�6XPEHU���<DQWL���������

7DEHO�����.LVL�.LVL�,QVWUXPHQ�9DOLGDVL�0HGLD

$VSHN� ,QGLNDWRU� %XWLU�3HQLODLDQ�

.HOD\DNDQ�,VL�
3HQ\DMLDQ�%DKDQ�
$MDU�

'D\D�WDULN�EDKDQ�DMDU
.HSUDNWLVDQ� GHQJDQ�
SHQJJXQD
,QWHUDNVL�GHQJDQ�SHQJJXQD
.HMHODVDQ�SHQJJXQDDQ�
EDKDVD

.HOD\DNDQ�3HQ\DMLDQ�

7HNV�

.XDOLWDV�WHNV

.HWHUEDFDDQ�WHNV

.HWHSDWDQ�XNXUDQ�KXUXI

.HWHSDWDQ�ZDUQD

.HWHSDWDQ�MHQLV�KXUXI

7DPSLODQ�

3HPLOLKDQ� ODWDU�
�EDFNJURXQG�
3HQJJXQDDQ�EDFNVRXQG
7DWD�OHWDN�JDPEDU�GDQ�WDEHO
3HQHPSDWDQ�NRQWHQ
3HPLOLKDQ�ZDUQD
3HPLOLKDQ�EHQWXN�WRPERO
7DPSLODQ� OD\RXW� GDQ� GHVDLQ�
EDKDQ� DMDU� VHFDUD�
NHVHOXUXKDQ�WHUJRORQJ�EDLN

.XDOLWDV�7HNQLV� .HWHUODNVDQDDQ�

6DMLDQ�PHQDULN
3HQJJDEXQJDQ�GDUL�EHEHUDSD�
PHGLD� �*DPEDU�� DQLPDVL��
GDQ�YLGHR��

�6XPEHU���<DQWL���������
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����� ,QVWUXPHQ�5HVSRQ�3HQJJXQD�

$ODW� LQL� EHUNDLWDQ� GHQJDQ� UHVSRQ� VLVZD� WHUKDGDS� NHJLDWDQ� SHPEHODMDUDQ��

PHQJJXQDNDQ�PHGLD�SHPEHODMDUDQ�EHUEDVLV�ZHEVLWH��%HUWXMXDQ�XQWXN�PHQJHWDKXL�

WDQJJDSDQ�UHVSRQGHQ��\DLWX�SDUD�VLVZD�WHUKDGDS�PHGLD�SHPEHODMDUDQ�WHUVHEXW��6NDOD�

XQWXN�PHQJKLWXQJ�XNXUDQ�QLODL�GL�GDODP�LQVWUXPHQ�LQL�PHQJJXQDNDQ�VNDOD�OLNHUW��

'DODP�MDMLDQ�IHQRPHQD�VRVLDO�LQL��SHQHOLWL�WHODK�PHQHWDSNDQ�DSD�\DQJ�DNDQ�GLVHEXW�

GHQJDQ�YDULDEOH�SHQHOLWLDQ��6HWLDS� WDQJJDSDQ� �GLNDLWNDQ�GHQJDQ�EHQWXN�SHQLODLDQ�

WHUKDGDS�VXDWX�SHUQ\DWDDQ�DWDX�VLNDS�\DQJ�GLXQJNDSNDQ�GDODP�NDWD�NDWD�EHULNXW��

7DEHO�����-DZDEDQ�6NDOD�/LNHUW

3HUQ\DWDDQ�3RVLWLI 3HUQ\DWDDQ�1HJDWLI
6DQJDW�6HWXMX �66� � 6DQJDW�6HWXMX �66� �
6HWXMX �6� � 6HWXMX �6� �
1HWUDO �1� � 1HWUDO �1� �
7LGDN�6HWXMX �76� � 7LGDN�6HWXMX �76� �
6DQJDW�7LGDN�6HWXMX �676� � 6DQJDW�7LGDN�6HWXMX �676� �

�6XPEHU��$ULNXQWR��������

7DEHO�����.LVL�.LVL�,QVWUXPHQ�5HVSRQ�3HQJJXQD�6LVZD

$VSHN� ,QGLNDWRU� %XWLU�3HQLODLDQ�

.HOD\DNDQ�,VL�

,VL�0DWHUL�

0DWHUL�\DQJ�GLVDPSDLNDQ�
GDODP�PHGLD�SHPEHODMDUDQ�
ZHEVLWH MHODV�
0DWHUL� \DQJ� GLVDPSDLNDQ�
GDODP�PHGLD� SHPEHODMDUDQ�
ZHEVLWH PXGDK�GLSDKDPL�
4XL]�ODWLKDQ� VRDO� GDODP�
PHGLD� SHPEHODMDUDQ�
ZHEVLWH� VHVXDL� GHQJDQ�
PDWHUL�\DQJ�DGD�

%DKDVD�
%DKDVD�GDODP�PHGLD�
SHPEHODMDUDQ�ZHEVLWH
PXGDK�GLSDKDPL�

.HOD\DNDQ�3HQ\DMLDQ�
7HNQLN�3HQ\DMLDQ�

0DWHUL�

*DPEDU� \DQJ� GLWDPSLONDQ�
GDODP�PHGLD� SHPEHODMDUDQ�
ZHEVLWH MHODV�
*DPEDU� \DQJ� GLWDPSLONDQ�
GDODP�PHGLD� SHPEHODMDUDQ�
ZHEVLWH PHQDULN�
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9LGHR� \DQJ� GLWDPSLONDQ�
GDODP�PHGLD� SHPEHODMDUDQ�
ZHEVLWH MHODV�
9LGHR� \DQJ� GLWDPSLONDQ�
GDODP�PHGLD� SHPEHODMDUDQ�
ZHEVLWH PHQDULN�
7DPSLODQ� LVL� GDODP� PHGLD�
SHPEHODMDUDQ� ZHEVLWH
PHQDULN�
7DPSLODQ� KXUXI� GDODP�
PHGLD� SHPEHODMDUDQ�
ZHEVLWH WHUEDFD�MHODV�

.XDOLWDV�7HNQLN� .HPDQIDDWDQ�PHGLD�

0HGLD� SHPEHODMDUDQ�
ZHEVLWH PXGDK�GLJXQDNDQ
0HGLD� SHPEHODMDUDQ�
ZHEVLWH�GDSDW�GLDNVHV�NDSDQ�
VDMD�GDQ�GL�PDQD�VDMD�

�6XPEHU���<DQWL���������

������� 8ML�9DOLGLWDV�

1LODL� DNKLU� VXDWX� SHQHOLWLDQ� GLNDWDNDQ� YDOLG� DSDELOD� WHUGDSDW�

NHVDPDDQ� DQWDUD� GDWD� \DQJ� GLNXPSXONDQ� GHQJDQ� GDWD� \DQJ� WHUMDGL� SDGD�

VXEMHN�SHQHOLWLDQ�\DQJ�GLWHOLWL��5XPXV�NRUHODVL�SURGXFW�PRPHQW�GLJXQDNDQ�

XQWXN�PHQJHYDOXDVL�YDOLGLWDV�DODW�LQL��

௫௬ݎ ൌ �
ܰ�σܻܺ െ ሺσܺሻሺσܻሻ

ξሼܰσܺଶ െ ሺσܺଶሻሽሼܰσܻଶ െ ሺσܻଶሻሽ

.HWHUDQJDQ��
�௫௬ݎ ��.RHILVLHQ�NRUHODVL�DQWDUD�YDULDEOH�;�GDQ�YDULDEHO�<��GXD�YDULDEHO�
\DQJ�GLNRUHODVLNDQ��
1� ��-XPODK�UHVSRQGHQ�
;� ��6NRU�LWHP�WHV�
<� ��6NRU�UHVSRQGHQ�

+DVLOQ\D�NHPXGLDQ��GLEDQGLQJNDQ�GHQJDQ�QLODL�U�WDEHO�SDGD�WLQJNDW�

NHSHUFD\DDQ� VLJQLILNDQVL� ���� .HSXWXVDQ� SHQJXMLDQ� YDOLGLWDV� LWHP�

EHUGDVDUNDQ�VHEDJDL�EHULNXW��

D� U�KLWXQJ�!�U�WDEHO��PDND�EXWLU�WHV�GLNDWDNDQ�³9DOLG�´�

E� U�KLWXQJ���U�WDEHO��PDND�EXWLU�WHV�GLNDWDNDQ�³7LGDN�9DOLG�´�
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7DEHO�����+DVLO�3HQJXMLDQ�9DOLGLWDV�

1R�
%XWLU�

5�KLWXQJ� 5�7DEHO� .HWHUDQJDQ�

�� ��������� ������ 9$/,'�
�� ��������� ������ 9$/,'�
�� ��������� ������ 9$/,'�
�� ��������� ������ 9$/,'�
�� ��������� ������ 9$/,'�
�� ��������� ������ 9$/,'�
�� ��������� ������ 9$/,'�
�� ��������� ������ 9$/,'�
�� ��������� ������ 9$/,'�
��� ��������� ������ 9$/,'�
��� ��������� ������ 9$/,'�
��� ��������� ������ 9$/,'�

�6XPEHU��'DWD�SULEDGL��������
&DWDWDQ���
7RWDO�NHVHOXUXKDQ�SHUWDQ\DDQ�VHEDQ\DN����SHUWDQ\DDQ�GLQ\DWDNDQ�³9DOLG�´�
3HQJXMLDQ�PHQJJXQDNDQ�0V��([FHO�

������� 8ML�5HOLDELOLWDV�

5HOLDELOLWDV� HUDW� NDLWDQQ\D� GHQJDQ� NHSHUFD\DDQ�� 6XDWX� WHV� GDSDW�

GLEHUL�WLQJNDW�NHSHUFD\DDQ�\DQJ�WLQJJL�MLND�PHQJKDVLONDQ�QLODL�\DQJ�WHWDS��

.RHILVLHQ�&URQEDFK¶V�$OSKD��&Į��PHUXSDNDQ�VWDWLVWLN�\DQJ�ELDVD�GLJXQDNDQ�

XQWXN�PHQJXML�UHOLDELOLWDV�LQVWUXPHQ�SHQHOLWLDQ��6XDWX�LQVWUXPHQ�SHQHOLWLDQ�

GLDQJJDS� FXNXS� UHOLDEHO� DSDELOD�PHPSXQ\DL�&URQEDFK
V� DOSKD� ����� DWDX�

OHELK�WLQJJL��:LUDWQD���������5XPXV�XQWXN�PHQJXNXU�UHOLDELOLWDV��

ଵଵݎ ൌ ቀ
݊

݊ െ ͳ
ቁቆͳ െ

ଵߪߑ
ଶ

ଵଶߪ
ቇ

.HWHUDQJDQ��
�ଵଵݎ ��5HOLDELOLWDV�LQVWUXPHQ�
Q� ��%DQ\DN�LWHP�
ଵߪߑ

ଶ� ��-XPODK�YDULDQW�EXWLU�
�ଵଶߪ ��9DULDQ�WRWDO�
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6HGDQJNDQ�UXPXV�YDULDQVQ\D�DGDODK���

ଶߪ ൌ ൮
ȭݔ�ଶ

ሺȭݔଶሻ
ܰ

ܰ
൲

� .HWHUDQJDQ��
�ଶߪ ��9DULDQV�
ȭݔ�ଶ� ��-XPODK�NXDGUDW�VNRU�WRWDO�
ሺȭݔଶሻ� ��-XPODK�NXDGUDW�GDUL�MXPODK�VNRU�WRWDO�

� 1� ��-XPODK�UHVSRQGHQ�

.HSXWXVDQ�UHOLDELOLWDV�GLWHQWXNDQ�EHUGDVDUNDQ�VHEDJDL�EHULNXW��

D� U�KLWXQJ�!�U�WDEHO��PDND�EXWLU�WHV�GLNDWDNDQ�³5HOLDEHO�´�

E� U�KLWXQJ���U�WDEHO��PDND�EXWLU�WHV�GLNDWDNDQ�³7LGDN�5HOLDEHO�´�

7DEHO�����+DVLO�3HQJXMLDQ�5HOLDELOLWDV�

5�7DEHO� 5�+LWXQJ� .HVLPSXODQ�
���� ��������� 5(/,$%(/�

�6XPEHU��'DWD�SULEDGL��������

��� $QDOLVLV�'DWD�

$QDOLVLV�GDWD�\DQJ� �GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL� DGDODK�PHWRGH�DQDOLVLV�

GDWD�GHQJDQ�PHQJJXQDNDQ�DQDOLVLV�GHVNULSWLI�NXDQWLWDWLI��$QDOLVLV�GDWD�GLODNXNDQ�

XQWXN�PHQJRODK� GDQ�PHPYDOLGDVL� GDWD� GDQ� LQIRUPDVL� KDVLO� VXUYHL� SDUD� DKOL� GDQ�

SHQJJXQD�PHGLD�� -XPODKNDQ� KDVLO� \DQJ� GLSHUROHK� GDUL� VHWLDS� NXHVLRQHU� YDOLGDVL�

GHQJDQ� UHVSRQ�\DQJ�GLEHULNDQ� VHEHOXPQ\D�GDQ� XEDK�PHQMDGL�SHUVHQWDVH�GHQJDQ�

PHPEDJL�VNRU�LGHDO��VHWLDS�NXHVLRQHU�GHQJDQ�PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW��

݁ݏܽݐ݊݁ݏݎ݁ܲ ൌ �
ݎ݇ܵ ݃݊ܽݕ ݄݈݁ݎ݁݅݀
ݎ݇ݏ�݄݈ܽ݉ݑܬ ݈݅݀݁ܽ

�ൈ �ͳͲͲΨ

+DVLO��SHUKLWXQJDQ�GL�DWDV�GLWUDQVIRUPDVLNDQ�NH�GDODP�EHQWXN�NXDOLWDWLI�

GHQJDQ�PHQJJXQDNDQ�NULWHULD�SRLQ�VHEDJDL�EHULNXW��
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7DEHO�����.ULWHULD�6NRU�

6NRU�5DWD�UDWD����� .DWHJRUL�
����� 6DQJDW�/D\DN�%DLN
������ .XUDQJ /D\DN�%DLN
������ /D\DN�%DLN
������� 6DQJDW�/D\DN�%DLN

�6XPEHU��$ULNXQWR��������

%HUGDVDUNDQ�WDEHO�GL�DWDV��PHGLD�\DQJ�GLNHPEDQJNDQ�GDSDW�GLVLPSXONDQ�

VDQJDW�EDLN�GDQ�VDQJDW�OD\DN�ELOD�PHQGDSDWNDQ�QLODL�SHUVHQWDVH�OHELK�GDUL�����


