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7KH�58�9LOOD�FRQVWUXFWLRQ�SURMHFW�LV�VFKHGXOHG�EH�FRPSOHWHG�ZLWKLQ�����GD\V�ZLWK�D�FRQWUDFW�YDOXH�
5S�������������������7KH�H[LVWHQFH�D�WLPH�OLPLW�UHTXLUHV�JRRG�DQG�PDWXUH�SODQQLQJ�DQG�UHDOL]DWLRQ�LQ�WKH�
ILHOG�VR�ZLOO�DIIHFW�SHUIRUPDQFH��,Q�DQDO\]LQJ�GDWD�WKH�DXWKRU�WDNHV�GDWD�IURP�WKH�EHJLQQLQJ�RI�VWXG\��QDPHO\�
ZHHNV������7KLV�VWXG\�XVHV�D�W\SH�RI�TXDQWLWDWLYH�GDWD�WKH�TXDQWLWDWLYH�UHVXOWV�ZLOO�EH�DQDO\]HG��WKH�GDWD�
FROOHFWHG�LV�EDVHG�LQIRUPDWLRQ�IURP�GLUHFW�REVHUYDWLRQ�DW�WKH�WLPH�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�GHYHORSPHQW�
SURMHFW��,Q�GDWD�FROOHFWLRQ��LQWHUYLHZV�DUH�FRQGXFWHG�ZLWK�VRXUFHV�UHODWHG�WR�SHUPLWV�XVH�WKH�GDWD�DV�ZHOO�
UHTXHVWLQJ�GDWD��ZKHUH� UHVXOWV�RI� GDWD�REWDLQHG�ZLOO� EH�XVHG�DQDO\VLV� WHFKQLTXHV��'DWD�SURFHVVLQJ�XVHV�
(DUQHG�9DOXH�0HWKRG��SHUIRUPDQFH�RI�ZHHN������SRVLWLYH�YDOXH�PHDQV�WKH�DFFHOHUDWLRQ�SURMHFW�FRPSOHWLRQ�
WLPH��ZKLOH�ZHHN�������QHJDWLYH�YDOXH�PHDQV� ODWH�� LQ�63,�YDOXH� LQ�ZHHN������YDOXH���PHDQV�SURMHFW� LV�
FRPSOHWHG�IDVWHU�ZKLOH�ZHHN�������YDOXH!��PHDQV�LPSOHPHQWDWLRQ�RI�ZRUN�LV�GHOD\HG��WKH�FRVW�SHUIRUPDQFH�
ZLWK�D�SRVLWLYH�&9�YDOXH�LQ�ZHHN������&3,�YDOXH�RI���PHDQV�FRVW�LV�VWLOO�EHORZ�EXGJHW��ZHHN�������KDV�D�
QHJDWLYH�YDOXH�ZLWK�D�&3,�YDOXH���PHDQV�FRVWV�LQFXUUHG�DUH�JUHDWHU�WKDQ�EXGJHWHG�FRVWV��6R�WKH�UHPDLQLQJ�
ILQDO�WLPH�IRU�SURMHFW�FRPSOHWLRQ��ZKLFK�LV�����GD\V�IURP�WKH����ZHHN�RI�WKH�SODQQHG�WLPH�DQG�WKH�UHPDLQLQJ�
ILQDO�FRVW�SURMHFW�RI��5S�����������������YDOXH�REWDLQHG�LV�IRUP�D�QHJDWLYH�YDOXH��ZKLFK�PHDQV�WKDW� WKH�
HVWLPDWHG�FRVW�LQFXUUHG�H[FHHGV�WKH�EXGJHWHG�FRVW��WKHQ�WKH�SURMHFW�LV�GHFODUHG�WR�KDYH�VXIIHUHG�D�ORVV�
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3UR\HN�SHPEDQJXQDQ�9LOOD�5XPDK�58�GLMDGZDONDQ�KDUXV� VHOHVDL�GDODP�NXUXQ�ZDNWX�����KDUL�
GHQJDQ� QLODL� NRQWUDN� 5S�� �����������������$GDQ\D� EDWDV� ZDNWX� GLSHUOXNDQ� SHUHQFDQDDQ� GDQ� UHDOLVDVL�
GLODSDQJDQ�\DQJ�EDLN�GDQ�PDWDQJ�VHKLQJJD�DNDQ�PHPSHQJDUXKL�NLQHUMD��'DODP�PHQJDQDOLVLV�GDWD�WHUVHEXW�
SHQXOLV�PHQJDPELO�GDWD�GDUL�DZDO�GLODNXNDQQ\D�SHQHOLWLDQ�\DLWX�PLQJJX������3HQHOLWLDQ�LQL�PHQJJXQDNDQ�
MHQLV�GDWD�NXDQWLWDWLI��KDVLO�NXDQWLWDLI�WHUVHEXW�DNDQ�GLDQDOLVLV��GDWD�\DQJ�GLNXPSXONDQ�WHUVHEXW�EHUGDVDUNDQ�
LQIRUPDVL� GDUL� SHQJDPDWDQ� ODQJVXQJ� SDGD� VDDW� SHODNVDQDDQ� SUR\HN� SHPEDQJXQDQ� WHUVHEXW�� 'LGDODP�
SHQJXPSXODQ�GDWD��GLODNXNDQ�ZDZDQFDUD�WHUKDGDS�VXPEHU�WHUNDLW�LMLQ�PHQJJXQDNDQ�GDWD�WHUVHEXW�VHNDOLJXV�
PHPLQWD�GDWD��GLPDQD�KDVLO�GDWD�GLGDSDW�DNDQ�GLJXQDNDQ�WHNQLN�DQDOLVLV��3HQJRODKDQ�GDWD�PHQJJXQDNDQ�
0HWRGH� (DUQHG� 9DOXH�� PDND� NLQHUMD� ZDNWX� 0LQJJX� �±��� QLODL� SRVLWLI� DUWLQ\D� SHUFHSDWDQ� ZDNWX�
SHQ\HOHVDLDQ�SUR\HN��VHGDQJNDQ�PLQJJX�������QLODL�QHJDWLI�EHUDUWL�WHUODPEDW�SDGD�QLODL�63,�GLPLQJJX�NH�
����QLODL��� DUWLQ\D� SUR\HN� VHOHVDL� OHELK� FHSDW� VHGDQJNDQ� PLQJJX� ������ QLODL!�� DUWLQ\D� SHODNVDQDDQ�
SHNHUMDDQ�PHQJDODPL�NHWHUODPEDWDQ�NLQHUMD�ELD\D�GHQJDQ�QLODL�&9�SRVLWLI�PLQJJX������QLODL�&3,���DUWLQ\D�
ELD\D� PDVLK� GLEDZDK� DQJJDUDQ�� PLQJJX� ������ QLODL� QHJDWLI� GHQJDQ� QLODL� &3,��� DUWLQ\D� ELD\D� \DQJ�
GLNHOXDUNDQ�OHELK�EHVDU�GDUL�ELD\D�DQJJDUNDQ��-DGL�VLVD�ZDNWX�DNKLU�SHQ\HOHVDLDQ�SUR\HN�\DLWX�����KDUL�GDUL�
PLQJJX�NH±���ZDNWX�\DQJ�GLUHQFDQDNDQ�VHUWD�VLVD�ELD\D�DNKLU�SUR\HN�VHEHVDU��5S���������������QLODL�\DQJ�
GLSHUROHK� EHUXSD� QLODL� QHJDWLI� \DQJ� DUWLQ\D� HVWLPDVL� ELD\D� \DQJ� GLNHOXDUNDQ� PHOHELKL� ELD\D� \DQJ�
GLDQJJDUNDQ�PDND�GLQ\DWDNDQ�SUR\HN�WHUVHEXW�PHQJDODPL�NHUXJLDQ�

.DWD�.XQFL���NLQHUMD�SUR\HN��ZDNWX��ELD\D�GDQ�QLODL�KDVLO�
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3UR\HN� NRQVWUXNVL� LDODK� NHJLDWDQ� SHPEDQJXQDQ� JHGXQJ� VHUWD� LQIUDVWUXNWXU� \DQJ�

GLODNXNDQ�SHURUDQJDQQ�PDXSXQ�SHUXVDKDDQ�GDODP�ZDNWX�\DQJ�WHODK�GLVHGLDNDQ��'LWDKDS�

SHODNVDQDDQ�SHPEDQJXQDQ�SUR\HN�NRQVWUXNVL�GLSHUOXNDQ�VXDWX�VLVWHP�SHQJHORODDQ�GDQ�

SHQJDWXUDQ�SHNHUMDDQ�\DQJ�GLSURVHV�VHKLQJJD�EHUMDODQ�ODQFDU�GHQJDQ�SHUHQFDQDDQ�\DQJ�

VXGDK�GLWHQWXNDQ��

3DGD� XPXPQ\D� GDODP� VHEXDK� SUR\HN� NRQVWUXNVL� VHULQJ� WHUMDGL� NHWHUODPEDWDQ�

DNLEDW� VDODK� VDWX� JXHVW� KRXVH� \DQJ� EHOXP� GLODNXNDQ� NRQWUXNVL��9LOOD� LQL� GLVHEXW�9LOOD�

5XPDK�58�NDUHQD�VHEDJDL�UXPDK�VHZD�\DQJ�WHUGLUL�GDUL�WLJD�JXHVW�KRXVH�GDQ�VDWX�PDLQ�

KRXVH��3UR\HN� LQL� GL� NHUMDNDQ� ROHK�&9��&LSWD�.DU\D�8WDPD��GLPDQD� GDODP� SUR\HN� LQL�

WHUGDSDW���PDQGRU�\DQJ�PHPLOLNL�WXJDV�\DQJ�PDVLQJ�±�PDVLQJ��

1DPXQ��SDGD�PLQJJX�NH�±����WHSDW�GL�EXODQ�$JXVWXV�PHQJDODPL�NHWHUODPEDWDQ�

GDUL�ERERW�UHQFDQD�NXPXODWLI��������VHGDQJNDQ�ERERW�UHDOLVDVL�NXPXODWLI��������PDND�

WHUGDSDW�VHOLVL�VHEHVDU�������GLDNLEDWNDQ�NDUHQD�SUHVHQWDVH�SURJUHV�UHDOLVDVL�GLODSDQJDQ��

6DDW� SHODNVDQDDQ� VXDWX� SUR\HN��MDUDQJ� VHNDOL� VHJDOD� VHVXDWXQ\D� EHUMDODQ� VHVXDL�

UHQFDQD��VHKLQJJD�PHPSHQJDUXKL�NLQHUMD�SHODNVDQDDQ�SUR\HN��8QWXN�LWX�GLSHUOXNDQ�VXDWX�

PHWRGH� SHQJHQGDOLDQ� NLQHUMD� DJDU� SUR\HN� GDSDW� EHUMDODQ� VHVXDL� GHQJDQ� UHQFDQD�

PHQJJXQDNDQ�PHWRGH�(DUQHG�9DOXH���

'DUL� ODWDU� EHODNDQJ� PDVDODK� \DQJ� WHODK� GLMDEDUNDQ�� PDND� GLDPELO� LQWL�

SHUPDVDODKDQ�\DQJ�DNDQ�GLEDKDV�VHEDJDL�EHULNXW�

�� %DJDLPDQD�NLQHUMD�SUR\HN�9LOOD�5XPDK�58�EHUGDVDUNDQ�PHWRGH�(DUQHG�9DOXH�"�

�� %HUDSD�VLVD�ZDNWX�SHQJHUMDDQ�GDQ�VLVD�ELD\D�SDGD�DNKLU�SUR\HN�WHUVHEXW"

%HUGDVDUNDQ�UXPXVDQ�PDVDODK�GLDWDV��PDND�WXMXDQ�GDUL�SHQHOLWLDQ�LQL�\DLWX���

�� 0HQJHWDKXL� KDVLO� DQDOLVLV� NLQHUMD� SDGD� SUR\HN� 9LOOD�5XPDK� 58� EHUGDVDUNDQ�

PHWRGH�(DUQHG�9DOXH�

�� 0HQJHWDKXL�VLVD�ZDNWX�SHQJHUMDDQ�GDQ�VLVD�ELD\D�SDGD�DNKLU�SUR\HN�WHUVHEXW��
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3DGD� SHQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� NLQHUMD� DQWDUD� UHQFDQD� GDQ�

UHDOLVDVL�EDLN�SDGD�ZDNWX�PDXSXQ�ELD\D�SDGD�SHODNVDQDDQ�SUR\HN�WHUVHEXW��3HQHOLWLDQ�LQL�

GLODNXNDQ� GHQJDQ� UDQFDQJDQ� GHVNULSWLI� NXDQWLWDWLI�� SHQHOLWLDQ� \DQJ� PHQJJDPEDUNDQ�

SURJUHVV� SUR\HN� GHQJDQ� DQDOLVLV� GDWD� UHQFDQD� GDQ� GDWD� UHDOLVDVL� \DQJ� PHQJKDVLONDQ�
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SHUEDQGLQJDQ� DQWDUD� NLQHUMD� SURJUHVV� UHQFDQD� GDQ� NLQHUMD� SURJUHVV� UHDOLVDVL� VHKLQJJD�

WHUMDGL�GHYLDVL�SHNHUMDDQ��'DUL�GHYLDVL�SHNHUMDDQ�SHQHOLWL�PDPSX�PHQJHWDKXL�SHQ\HEDE�

GDQ�SHQJDUXK�GDUL�GHYLDVL�WHUVHEXW��9DULDEHO�SHQHOLWLDQ�LQL�PHOLSXWL�UHQFDQD�GDQ�UHDOLVDVL�

SDGD�NLQHUMD�SUR\HN�\DQJ�GDSDW�GLKLWXQJ�EHUXSD�DQJND�±�DQJND�VHSHUWL�7LPH�VFKHGXOH�GDQ�

5$%�GHQJDQ�PHWRGH�HDUQHG�YDOXH�VHUWD�GLDQDOLVLV�GHQJDQ�PHQJJXQDNDQ�IRUPXOD��UXPXV��

GDQ�KDVLOQ\D�GLGHVNULSVLNDQ�VHVXDL�VWDQGDU�\DQJ�EHUODNX��

*DPEDU����'LDJUDP�3HQHOLWLDQ�

0XODL�

,GHQWLILNDVL�0DVDODK

6WXGL�3HQGDKXOXDQ

7LQMDXDQ�3XVWDND�

3HQJXPSXODQ�'DWD�

'DWD�3ULPHU���
'DWD�3URJUHV�5HDOLVDVL

'DWD�6HNXQGHU���
�� 5$%�
�� 7LPH�6FKHGXOH�
�� /DSRUDQ�.HXDQJDQ�

$QDOLVLV�'DWD

+DVLO�3HPEDKDVDQ�
�� ,QGLNDWRU�1LODL�+DVLO��(DUQHG�9DOXH��
�� $QDOLVLV�.LQHUMD�3UR\�
�� 3HUNLUDDQ�6LVD�%LD\D�GDQ�:DNWX�3HQ\HOHVDLDQ�3UR\HN�

6HOHVDL���������������������������

6LPSXODQ�GDQ�6DUDQ�
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3DGD�DQDOLVLV�NLQHUMD�SHODNVDDQ�SUR\HN�WHUVHEXW�GLPDQD�PHQJKLWXQJ�EHVDUDQ�QLODL�

%XGJHWHG� &RVW� RI� :RUN� 6FKHGXOH� �%&:6��� %XGJHWHG� &RVW� RI� :RUN� 3HUIRUPDQFH

�%&:3��� GDQ� $FWXDO� &RVW� RI� :RUN� 3HUIRUPDQFH� �$&:3��� 'DUL� GDWD� WHUVHEXW� DNDQ�

GLJXQDNDQ� XQWXN� PHQFDUL� &RVW� 9DULDQFH� �&9��� 6FKHGXOH� 9DULDQFH� �69��� &RVW�

3HUIRUPDQFH�,QGH[��&3,���GDQ�6FKHGXOH�3HUIRUPDQFH�,QGH[��63,���+DVLO�DQDOLVLV�WHUVHEXW�

EHUWXMXDQ�XQWXN�PHOLKDW�NLQHUMD�SUR\HN�EHUGDVDUNDQ�UHQFDQD�GDQ�UHDOLVDVL�GDUL�EXODQ�0HL�

����� KLQJJD� -DQXDUL� ������ $GDSXQ� UHNDSLWXODVL� ,QGLNDWRU� (DUQHG� 9DOXH� PXODL� GDUL�

PLQJJX�NH�±���EXODQ�0HL������KLQJJD�PLQJJX�NH�±����EXODQ�-DQXDUL������GLPXODL�GDUL�

%&:6��%&:3��$&:3��69��&9��63,�GDQ�&3,�VHEDJDL�EHULNXW�SDGD�WDEHO������\DLWX��
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�� ����������������5S������� ����������������5S��������� ����������������5S�������� �����������������5S������� ����������������5S���� ���� ����
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�� ����������������5S������� ����������������5S��������� ����������������5S�������� �����������������5S������� ����������������5S���� ���� ����
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�� ����������������5S������� ����������������5S��������� ����������������5S�������� �����������������5S������� ����������������5S���� ���� ����
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*DPEDU����*UDILN�,QGLNDWRU�(DUQHG�9DOXH�
�6XPEHU���+DVLO�$QDOLVLV��

%HUGDVDUNDQ� WDEHO�GDQ�JUDILN�GLDWDV�\DQJ�PHPXDW� UHNDSLWXODVL� KDVLO�QLODL�PXODL�

GDUL� %XGJHWHG� &RVW� 2I� :RUN� 6FKHGXOH� �%&:6�� \DQJ� GLGDSDW� GDUL� ELD\D� \DQJ� WHODK�

GLUHQFDQDNDQ� GDODP�5$%�GDQ� ERERW� UHQFDQD� GDODP� WLPH� VFKHGXOH��%XGJHWHG�&RVW�2I�

:RUN�3HUIRUPDQFH��%&:3��GDUL�ELD\D�UHDOLVDVL�GLODSDQJDQ�EHUGDVDUNDQ�ERERW�UHDOLVDVL�

GLODSDQJDQ��$FWXDO� &RVW� RI� 3HUIRUPDQFH� �$&:3��PHUXSDNDQ� ELD\D� DFWXDO� DWDX� ELD\D�

\DQJ�VHVXQJJXKQ\D�GLNHOXDUNDQ�ROHK�NRQWUDNWRU�\DQJ�PHPXDW�ELD\D�ODQJVXQJ�GDQ�ELD\D�

WLGDN�ODQJVXQJ�GDUL�SUR\HN�WHUVHEXW��6FKHGXOH�9DULDQV��69��DUWLQ\D�SHQ\LPSDQJDQ�MDGZDO�

DWDX�ZDNWX�SHODNVDQDDQ�\DQJ�GLGDSDW�GDUL�VHOLVLK�ELD\D�UHDOLVDVL�GHQJDQ�ELD\D�UHQFDQD��

&RVW�9DULDQV� �&9��DUWLQ\D�SHQ\LPSDQJDQ�ELD\D� LQL�GLGDSDW�GDUL� VHOLVLK�ELD\D� UHDOLVDVL�

GHQJDQ�ELD\D�DFWXDO�VHKLQJJD�PHPEHQWXN�\DQJ�QDPDQ\D�6FKHGXOH�3HUIRUPDQFH�,QGHNV

�63,�� � GDUL� VHJL� ZDNWX� \DQJ� PHQJKDVLONDQ� DQDOLVLV� LQGHNV� NLQHUMD� ZDNWX� GDQ� &RVW�

3HUIRUPDQFH�,QGHNV���&3,��GDUL�VHJL�ELD\D�\DQJ�GLMDEDUHNDQ�PHQMDGL�QLODL�LQGHNV�NLQHUMD�

ELD\D� VHKLQJJD� VHOXUXK� LQGLNDWRU� ±� LQGLNDWRU� WHUVHEXW� VDOLQJ� EHUNDLWDQ�PHQMDGL� VHEXDK�

KDVLO�DQDOLVLV�ELD\D�GDQ�ZDNWX�GDUL�VHWLDS�EXODQ�\DQJ�GDSDW�GLMHODVNDQ�VHEDJDL�EHULNXW��

�� 3DGD� EXODQ�0HL� �����GDUL�PLQJJX�NH� ±� �� KLQJJD�PLQJJX�NH� ±� ��� EDKZD�QLODL�

%&:6�OHELK�NHFLO�GDUL�QLODL�%&:3�NDUHQD�SURJUHV�UHDOLVDVL�OHELK�EHVDU�VHKLQJJD�ERERW�

\DQJ�GLKDVLONDQ�OHELK�EHVDU�GDUL�UHQFDQD�PDND�$&:3�DWDX�ELD\D�DFWXDO�OHELK�NHFLO�GDUL�

ELD\D�SURJUHV�UHDOLVDVL��%&:3��GHQJDQ�QLODL�&RVW�9DULDQV��&9��DWDX�NLQHUMD�ELD\D�\DQJ�

PHQJKDVLONDQ�QLODL� SRVLWLI� � \DQJ� DUWLQ\D�ELD\D� \DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�

DQJJDUDQ�VHKLQJJD�&RVW�3HUIRUPDQFH�,QGH[��&3,��\DQJ�GLKDVLONDQ�!���GDQ�XQWXN�NLQHUMD�
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ZDNWX� DWDX� 6FKHGXOH� 9DULDQV� �69��PHQJKDVLONDQ� QLODL� SRVLWLI� \DQJ� DUWLQ\D� SHNHUMDDQ�

WHUVHEXW�VHOHVDL�OHELK�FHSDW�VHKLQJJD�6FKHGXOH�3HUIRUPDQFH�,QGHNV��63,��PHQJKDVLONDQ�

QLODL� !� �� GDODP� SHODNVDQDDQ� SUR\HN� WHUVHEXW� QDPXQ� SURJUHV� UHDOLVDVL� WLDS�PLQJJX� NH�

PLQJJX�VHPDNLQ�PHQXUXW�WHWDSL�PHQXUXQQ\D�PDVLK�GLDWDV�UHQFDQD��

�� 3DGD� EXODQ� -XQL� �����GDUL�PLQJJX�NH�±� �� KLQJJD�PLQJJX�NH�±� ��� EDKZD�QLODL�

%&:6�OHELK�NHFLO�GDUL�QLODL�%&:3�NDUHQD�SURJUHV�UHDOLVDVL�FXNXS�EHVDU�VHKLQJJD�ERERW�

\DQJ�GLKDVLONDQ�EHVDU�GDUL�UHQFDQD�PDND�$&:3�DWDX�ELD\D�DFWXDO�OHELK�NHFLO�GDUL�ELD\D�

SURJUHV� UHDOLVDVL� �%&:3�� GHQJDQ� QLODL� &RVW� 9DULDQV� �&9�� DWDX� NLQHUMD� ELD\D� \DQJ�

PHQJKDVLONDQ�QLODL� SRVLWLI� � \DQJ� DUWLQ\D�ELD\D� \DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�

DQJJDUDQ�VHKLQJJD�&RVW�3HUIRUPDQFH�,QGH[��&3,��\DQJ�GLKDVLONDQ�!���GDQ�XQWXN�NLQHUMD�

ZDNWX� DWDX� 6FKHGXOH� 9DULDQV� �69��PHQJKDVLONDQ� QLODL� SRVLWLI� \DQJ� DUWLQ\D� SHNHUMDDQ�

WHUVHEXW�VHOHVDL�OHELK�FHSDW�VHKLQJJD�6FKHGXOH�3HUIRUPDQFH�,QGHNV��63,��PHQJKDVLONDQ�

QLODL�!���GDODP�SHODNVDQDDQ�SUR\HN�WHUVHEXW��

�� 3DGD� EXODQ� -XOL� ����� GDUL�PLQJJX� NH� ±� �� KLQJJD�PLQJJX� NH� ±� ���PHQJDODPL�

SHQXUXQDQ�WLDS�PLQJJXQ\D�QDPXQ�PDVLK�GLDWDV�UHQFDQD�EDKZD�QLODL�%&:6�OHELK�NHFLO�

GDUL�QLODL�%&:3�NDUHQD�SURJUHV� UHDOLVDVL�FXNXS�EHVDU�VHKLQJJD�ERERW�\DQJ�GLKDVLONDQ�

EHVDU�GDUL�UHQFDQD�PDND�$&:3�DWDX�ELD\D�DFWXDO�OHELK�NHFLO�GDUL�ELD\D�SURJUHV�UHDOLVDVL�

�%&:3�� GHQJDQ� QLODL�&RVW� 9DULDQV� �&9�� DWDX� NLQHUMD� ELD\D� \DQJ�PHQJKDVLONDQ� QLODL�

SRVLWLI��\DQJ�DUWLQ\D�ELD\D�\DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�DQJJDUDQ�VHKLQJJD�&RVW�

3HUIRUPDQFH� ,QGH[� �&3,��\DQJ�GLKDVLONDQ�!���GDQ�XQWXN�NLQHUMD�ZDNWX� DWDX�6FKHGXOH�

9DULDQV� �69��PHQJKDVLONDQ� QLODL� SRVLWLI� \DQJ� DUWLQ\D� SHNHUMDDQ� WHUVHEXW� VHOHVDL� OHELK�

FHSDW� VHKLQJJD� 6FKHGXOH� 3HUIRUPDQFH� ,QGHNV� �63,�� PHQJKDVLONDQ� QLODL� !� �� GDODP�

SHODNVDQDDQ�SUR\HN�WHUVHEXW��

�� 3DGD�EXODQ�$JXVWXV������GDUL�PLQJJX��NH�±����KLQJJD�PLQJJX�NH�±����PHQJDODPL�

SHQXUXQDQ� GLEDZDK� UHQFDQD� GLPDQD�QLODL�%&:6� OHELK� EHVDU� GDUL� QLODL�%&:3�NDUHQD�

SURJUHV�UHDOLVDVL� OHELK�UHQGDK�VHKLQJJD�ERERW�\DQJ�GLKDVLONDQ�NHFLO�GDUL�UHQFDQD�WHWDSL�

$&:3�DWDX�ELD\D�DFWXDO� OHELK�NHFLO�GDUL�ELD\D�SURJUHV� UHDOLVDVL� �%&:3��GHQJDQ�QLODL�

&RVW�9DULDQV��&9��DWDX�NLQHUMD�ELD\D�\DQJ�PHQJKDVLONDQ�QLODL�SRVLWLI��\DQJ�DUWLQ\D�ELD\D�

\DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�DQJJDUDQ�VHKLQJJD�&RVW�3HUIRUPDQFH�,QGH[��&3,��

\DQJ�GLKDVLONDQ�!���GDQ�XQWXN�NLQHUMD�ZDNWX�DWDX�6FKHGXOH�9DULDQV��69��PHQJKDVLONDQ�

QLODL�QHJDWLI�\DQJ�DUWLQ\D�SHNHUMDDQ�WHUVHEXW�PHQJDODPL�NHWHUODPEDWDQ�VHKLQJJD�6FKHGXOH�

3HUIRUPDQFH�,QGHNV��63,��PHQJKDVLONDQ�QLODL�����GDODP�SHODNVDQDDQ�SUR\HN�WHUVHEXW��

,661����������
9ROXPH���7DKXQ�����

3URVLGLQJ�6HPLQDU�1DVLRQDO�.HWHNQLNVLSLODQ�%LGDQJ�9RNDVLRQDO�;,, ���



�� 3DGD� EXODQ� 6HSWHPEHU� ����� GDUL� PLQJJX� � NH� ±� ��� KLQJJD� PLQJJX� NH� ±� ���

PHQJDODPL�SHQXUXQDQ�GLEDZDK�UHQFDQD�GLPDQD�QLODL�%&:6�OHELK�EHVDU�GDUL�QLODL�%&:3�

NDUHQD�SURJUHV�UHDOLVDVL�OHELK�UHQGDK�VHKLQJJD�ERERW�\DQJ�GLKDVLONDQ�NHFLO�GDUL�UHQFDQD�

WHWDSL�$&:3�DWDX�ELD\D�DFWXDO�OHELK�NHFLO�GDUL�ELD\D�SURJUHV�UHDOLVDVL��%&:3��GHQJDQ�

QLODL�&RVW�9DULDQV��&9��DWDX�NLQHUMD�ELD\D�\DQJ�PHQJKDVLONDQ�QLODL�SRVLWLI��\DQJ�DUWLQ\D�

ELD\D�\DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�DQJJDUDQ�VHKLQJJD�&RVW�3HUIRUPDQFH�,QGH[�

�&3,�� \DQJ� GLKDVLONDQ� !� �� GDQ� XQWXN� NLQHUMD� ZDNWX� DWDX� 6FKHGXOH� 9DULDQV� �69��

PHQJKDVLONDQ� QLODL� QHJDWLI� \DQJ� DUWLQ\D� SHNHUMDDQ� WHUVHEXW� PHQJDODPL� NHWHUODPEDWDQ�

VHKLQJJD�6FKHGXOH�3HUIRUPDQFH�,QGHNV��63,��PHQJKDVLONDQ�QLODL�����GDODP�SHODNVDQDDQ�

SUR\HN�WHUVHEXW��

�� 3DGD�EXODQ�2NWREHU������GDUL�PLQJJX��NH�±����KLQJJD�PLQJJX�NH�±����PHQJDODPL�

SHQXUXQDQ� GLEDZDK� UHQFDQD� GLPDQD�QLODL�%&:6� OHELK� EHVDU� GDUL� QLODL�%&:3�NDUHQD�

SURJUHV�UHDOLVDVL� OHELK�UHQGDK�VHKLQJJD�ERERW�\DQJ�GLKDVLONDQ�NHFLO�GDUL�UHQFDQD�WHWDSL�

$&:3�DWDX�ELD\D�DFWXDO� OHELK�NHFLO�GDUL�ELD\D�SURJUHV� UHDOLVDVL� �%&:3��GHQJDQ�QLODL�

&RVW�9DULDQV��&9��DWDX�NLQHUMD�ELD\D�\DQJ�PHQJKDVLONDQ�QLODL�SRVLWLI��\DQJ�DUWLQ\D�ELD\D�

\DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�DQJJDUDQ�VHKLQJJD�&RVW�3HUIRUPDQFH�,QGH[��&3,��

\DQJ�GLKDVLONDQ�!���GDQ�XQWXN�NLQHUMD�ZDNWX�DWDX�6FKHGXOH�9DULDQV��69��PHQJKDVLONDQ�

QLODL�QHJDWLI�\DQJ�DUWLQ\D�SHNHUMDDQ�WHUVHEXW�PHQJDODPL�NHWHUODPEDWDQ�VHKLQJJD�6FKHGXOH�

3HUIRUPDQFH�,QGHNV��63,��PHQJKDVLONDQ�QLODL�����GDODP�SHODNVDQDDQ�SUR\HN�WHUVHEXW��

�� 3DGD� EXODQ� 1RYHPEHU� ����� GDUL� PLQJJX� � NH� ±� ��� KLQJJD� PLQJJX� NH� ±� ���

PHQJDODPL�SHQXUXQDQ�GLEDZDK�UHQFDQD�GLPDQD�QLODL�%&:6�OHELK�EHVDU�GDUL�QLODL�%&:3�

NDUHQD�SURJUHV�UHDOLVDVL�OHELK�UHQGDK�VHKLQJJD�ERERW�\DQJ�GLKDVLONDQ�NHFLO�GDUL�UHQFDQD�

WHWDSL�$&:3�DWDX�ELD\D�DFWXDO�OHELK�NHFLO�GDUL�ELD\D�SURJUHV�UHDOLVDVL��%&:3��GHQJDQ�

QLODL�&RVW�9DULDQV��&9��DWDX�NLQHUMD�ELD\D�\DQJ�PHQJKDVLONDQ�QLODL�SRVLWLI��\DQJ�DUWLQ\D�

ELD\D�\DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�DQJJDUDQ�VHKLQJJD�&RVW�3HUIRUPDQFH�,QGH[�

�&3,�� \DQJ� GLKDVLONDQ� !� �� GDQ� XQWXN� NLQHUMD� ZDNWX� DWDX� 6FKHGXOH� 9DULDQV� �69��

PHQJKDVLONDQ� QLODL� QHJDWLI� \DQJ� DUWLQ\D� SHNHUMDDQ� WHUVHEXW� PHQJDODPL� NHWHUODPEDWDQ�

VHKLQJJD�6FKHGXOH�3HUIRUPDQFH�,QGHNV��63,��PHQJKDVLONDQ�QLODL�����GDODP�SHODNVDQDDQ�

SUR\HN�WHUVHEXW��

�� 3DGD� EXODQ� 'HVHPEHU� ����� GDUL� PLQJJX� � NH� ±� ��� KLQJJD� PLQJJX� NH� ±� ���

PHQJDODPL�SHQXUXQDQ�GLEDZDK�UHQFDQD�GLPDQD�QLODL�%&:6�OHELK�EHVDU�GDUL�QLODL�%&:3�

NDUHQD�SURJUHV�UHDOLVDVL�OHELK�UHQGDK�VHKLQJJD�ERERW�\DQJ�GLKDVLONDQ�NHFLO�GDUL�UHQFDQD�

,661����������
9ROXPH���7DKXQ�����

3URVLGLQJ�6HPLQDU�1DVLRQDO�.HWHNQLNVLSLODQ�%LGDQJ�9RNDVLRQDO�;,, ���



WHWDSL�$&:3�DWDX�ELD\D�DFWXDO�OHELK�NHFLO�GDUL�ELD\D�SURJUHV�UHDOLVDVL��%&:3��GHQJDQ�

QLODL�&RVW�9DULDQV��&9��DWDX�NLQHUMD�ELD\D�\DQJ�PHQJKDVLONDQ�QLODL�SRVLWLI��\DQJ�DUWLQ\D�

ELD\D�\DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�DQJJDUDQ�VHKLQJJD�&RVW�3HUIRUPDQFH�,QGH[�

�&3,�� \DQJ� GLKDVLONDQ� !� �� GDQ� XQWXN� NLQHUMD� ZDNWX� DWDX� 6FKHGXOH� 9DULDQV� �69��

PHQJKDVLONDQ� QLODL� QHJDWLI� \DQJ� DUWLQ\D� SHNHUMDDQ� WHUVHEXW� PHQJDODPL� NHWHUODPEDWDQ�

VHKLQJJD�6FKHGXOH�3HUIRUPDQFH�,QGHNV��63,��PHQJKDVLONDQ�QLODL�����GDODP�SHODNVDQDDQ�

SUR\HN�WHUVHEXW��

�� 3DGD�EXODQ�-DQXDUL������GDUL�PLQJJX�NH�±����KLQJJD�PLQJJX�NH�±����PHQJDODPL�

SHQXUXQDQ� GLEDZDK� UHQFDQD� GLPDQD�QLODL�%&:6� OHELK� EHVDU� GDUL� QLODL�%&:3�NDUHQD�

SURJUHV�UHDOLVDVL� OHELK�UHQGDK�VHKLQJJD�ERERW�\DQJ�GLKDVLONDQ�NHFLO�GDUL�UHQFDQD�WHWDSL�

$&:3�DWDX�ELD\D�DFWXDO� OHELK�EHVDU�GDUL�ELD\D�SURJUHV�UHDOLVDVL��%&:3��GHQJDQ�QLODL�

&RVW�9DULDQV��&9��DWDX�NLQHUMD�ELD\D�\DQJ�PHQJKDVLONDQ�QLODL�QHJDWLI�\DQJ�DUWLQ\D�ELD\D�

\DQJ�GLNHOXDUNDQ�PHOHELKL� ELD\D� \DQJ�GLDQJJDUNDQ� VHKLQJJD�&RVW� 3HUIRUPDQFH� ,QGH[�

�&3,�� \DQJ� GLKDVLONDQ� �� �� GDQ� XQWXN� NLQHUMD� ZDNWX� DWDX� 6FKHGXOH� 9DULDQV� �69��

PHQJKDVLONDQ� QLODL� QHJDWLI� \DQJ� DUWLQ\D� SHNHUMDDQ� WHUVHEXW� PHQJDODPL� NHWHUODPEDWDQ�

VHKLQJJD�6FKHGXOH�3HUIRUPDQFH�,QGHNV��63,��PHQJKDVLONDQ�QLODL�����GDODP�SHODNVDQDDQ�

SUR\HN�WHUVHEXW��

�� 6HWHODK�PHQJKLWXQJ�NLQHUMD�KLQJJD� LQGH[�NHPXGLD�PHQJKLWXQJ�SHUNLUDDQ�ELD\D�

XQWXN�SHNHUMDDQ�\DQJ�WHUVLVD�SDGD�PLQJJX�DWDX�EXODQ�\DQJ�GLWLQMDX�\DQJ�GLVHEXW�(VWLPDWH�

7R�&RVW��(7&����

�������ܥܶܧ ൌ
஻஺஼ି஻஼ௐ௉

஼௉ூ
 �ଽǤ଺ଷଷǤ଻଼ସǤହ଴ଵǡଶଵି଺Ǥଶ଺଺Ǥଽ଼ଽǤଶ଼଼ǡ଴ହ

଴Ǥଽଽ

�� �5S��������������������

�-DGL�SDGD�SHUKLWXQJDQ�(7&�SDGD�PLQJJX�NH�±����SDGD�EXODQ�-DQXLDUL�GL�SHUROHK�SHUNLUDDQ�

ELD\D� VHEHVDU� 5S�� ����������������� XQWXN� SHNHUMDDQ� \DQJ� WHUVLVD� SDGD� SUR\HN�

SHPEDQJXQDQ�9LOOD�5XPDK�58��

.HPXGLDQ� PHQJKLWXQJ� SHUNLUDDQ� ELD\D� XQWXN� SHNHUMDDQ� \DQJ� WHUVLVD� GLVHEXW�

(VWLPDWH�WR�&RVW��(7&����

����������������ܥܣܧ ൌ �ܹܲܥܣ� ൅ �������5�������������5S ܥܶܧ�S�������������������

 �5S�������������������

%HUGDVDUNDQ�KDVLO�SHUKLWXQJDQ�(VWLPDWH�$W�&RPSOHWLRQ��($&����SDGD�PLQJJX�NH�±����SDGD�

EXODQ�-DQXDUL�GLSHUROHK�SHUNLUDDQ�EHVDU�ELD\D�SDGD�DNKLU�SHQ\HOHVDLDQ�SDGD�SHPEDQJXQDQ�

SUR\HN�9LOOD�5XPDK�58�DGDODK�VHEHVDU�5S��������������������
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0DND� SHUNLUDDQ� VHOLVLK� DQWDUD� ELD\D� GDQ� UHQFDQD� SHQ\HOHVDLDQ� SUR\HN� �%$&��

GHQJDQ� ELD\D� SHQ\HOHVLDQ� SUR\HN� EHUGDVDUNDQ� NLQHUMD� SHODNVDQDDQ� \DQJ� WHODK� GLFDSDL�

�($&��\DLWX�9DULDQFH�$W�&RPSOHWLRQ��9$&���

ܥܣܸ ൌ �Ȃܥܣܤ ������������������5����5S �ܥܣܧ�S���������������������

� ���5S�����������������

�-DGL�SHUKLWXQJDQ�9DULDQFH�$W�&RPSOHWLRQ��9$&��SDGD�PLQJJX�NH�±����SDGD�EXODQ�-DQXDUL�

GLSHUROHK� EHVDUDQ� VLVD�ELD\D� DNKLU� SHQ\HOHVDLDQ� VHEHVDU� ��5S����������������� GLPDQD�

QLODL�\DQJ�GLSHUROHK�EHUXSD�QLODL�QHJDWLI�\DQJ�DUWLQ\D�HVWLPDVL�ELD\D�\DQJ�GLNHOXDUNDQ�

PHOHELKL�ELD\D�\DQJ�GLDQJJDUNDQ�PDND�GLQ\DWDNDQ�SUR\HN�WHUVHEXW�PHQJDODPL�NHUXJLDQ�

VHEHVDU�5S������������������

-DGL�VHWHODK�PHQJKLWXQJ�VHPXD�LQGLNDWRU�GLDWDV�NHPXGLDQ�PHQJKLWXQJ�7LPH�(VWLPDWHG�

�7(��PHUXSDNDQ�ZDNWX�SHUNLUDDQ�SHQ\HOHVDLDQ�SUR\HN���

ܧܶ ൌ ܧܶܣ ൅
ை஽ିሺ஺்ா ௑ ௌ௉ூሻ

ௌ௉ூ
ൌ ʹ͹͵ ൅

ସ଼଺ିሺଶ଻ଷ ௑ ଴Ǥ଼ଽሻ

଴Ǥ଼ଽ

 �����KDUL�

�-DGL� EHUGDVDUNDQ� KDVLO� DQDOLVLV� 7LPH� (VWLPDWHG� �7(�� GLDWDV�� SHUNLUDDQ� ZDNWX� VHOHVDL�

SHPEDQJXQDQ�SUR\HN�9LOOD�5XPDK�58�\DQJ�GLUHQFDQDNDQ�VHOHVDL�SDGD�����KDUL��QDPXQ�

GHQJDQ�SHUKLWXQJDQ�GLDWDV�SHPEDQJXQDQ�SUR\HN�9LOOD�5XPDK�58�GLSHUNLUDNDQ�VHOHVDL�

���� KDUL� GHQJDQ� NLQHUMD� SHODNVDQDDQ� SHNHUMDDQ� \DQJ� WHWDS� RSWLPDO� GDQ� GLODNXNDQ�

SHODSRUDQ�VHFDUD�WHUXV�±�PHQHUXV�VHKLQJJD�PDPSX�PHQ\HOHVDLNDQ�WHSDW�SDGD�SHUKLWXQJDQ�

GLDWDV��

6,038/$1�

%HUGDVDUNDQ�KDVLO�DQDOLVLV�DGDSXQ�VLPSXODQ�SDGD�SHODNVDQDDQ�VDDW�SHQHOLWLDQ�GLODNXNDQ�

GDUL�PLQJJX�NH�±���KLQJJD�PLQJJX�NH�±����GDQ�SHUNLUDDQ�ZDNWX�VHUWD�ELD\D�SHQ\HOHVDLDQ�

SHPEDQJXQDQ�SUR\HN�9LOOD�5XPDK�58�VHEDJDL�EHULNXW��

�� .LQHUMD�:DNWX�SDGD�PLQJJX�NH�����KLQJJD�PLQJJX�NH������SUR\HN�VHOHVDL�OHELK�

DZDO� VHGDQJNDQ� PLQJJX� NH� �� ��� KLQJJD� PLQJJX� NH� �� ��� PHQJDODPL� NHWHUODPEDWDQ��

VHGDQJNDQ�ED\D�NLQHUMD� ELD\D�SDGD�PLQJJX�NH� �� ��KLQJJD�PLQJJX�NH� �����ELD\D� \DQJ�

GLNHOXDUNDQ�PDVLK�GLEDZDK�ELD\D�DQJJDUDQ��WHWDSL�SDGD�PLQJJX�NH������KLQJJD�PLQJJX�

NH������ELD\D�PHOHELKL�DQJJDUDQ���%DKZD�SDGD�PLQJJX�NH������KLQJJD�PLQJJX�NH������

PHQJDODPL�NHWHUODPEDWDQ�QDPXQ�SDGD�ELD\D�\DQJ�GLNHOXDUNDQ�PDVLK�GLEDZDK�DQJJDUDQ��

�� -DGL�VLVD�ZDNWX�DNKLU�SHQ\HOHVDLDQ�SUR\HN�GHQJDQ�PHQJJXQDNDQ�7LPH�(VWLPDWH�

DWDX�SHUNLUDDQ�SHQ\HOHVDLDQ�SUR\HN�����KDUL�DWDX����PLQJJX���KDUL�GDUL�PLQJJX�NH�±����
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ZDNWX�\DQJ�GLUHQFDQDNDQ�VHUWD�VLVD�ELD\D�DNKLU�SUR\HN�GHQJDQ�(VWLPDWH�DW�&RPSOHWH�DWDX�

SHUNLUDDQ� ELD\D� DNKLU� GDUL� SUR\HN� GHQJDQ� YROXPH� SHNHUMDDQ� \DQJ� WHUVLVD� VHEHVDU� 5S��

�����������������VHKLQJJD�GL�PLQJJX�NH�±����SDGD�EXODQ�-DQXDUL�GLSHUROHK�VLVD�ELD\D�

DNKLU�SHQ\HOHVDLDQ�VHEHVDU���5S����������������GLPDQD�QLODL�\DQJ�GLSHUROHK�EHUXSD�QLODL�

QHJDWLI�\DQJ�DUWLQ\D�HVWLPDVL�ELD\D�\DQJ�GLNHOXDUNDQ�PHOHELKL�ELD\D�\DQJ�GLDQJJDUNDQ�

PDND�GLQ\DWDNDQ�SUR\HN�WHUVHEXW�PHQJDODPL�NHUXJLDQ��

6DUDQ� \DQJ� SHQXOLV� VDPSDLNDQ� VHWHODK� GLODNXNDQQ\D� SHQHOLWLDQ� WHUVHEXW� \DLWX�

NRQWUDNWRU� VHEDLNQ\D� PHQHUDSNDQ� VLVWHP� WHJDV� WHUNDLW� NHVDODKDQ� GDODP� SHODNVDQDDQ�

SHNHUMDDQ�EHUXSD�SHUEDLNDQ�ROHK�PDQGRU�GDQ�MLND�PDVLK�EHOXP�VHVXDL�PDND�NRQWUDNWRU�

KDUXV� PHQJHQDNDQ� VDQNVL� WHUKDGDS� PDQGRU� WHQWDQJ� VHEHUDSD� EHVDU� NHVDODKDQ� \DQJ�

GLODNXNDQ� VHKLQJJD�PHQHNDQ� ELD\D� SHUEDLNDQ� GDQ�PHQGLVLSOLQNDQ� WHQDJD� NHUMD� XQWXN�

PHPLQLPDOLVLU� NHVDODKDQ� GDODP� SHODNVDQDDQ� VHUWD� PHQJDWXU� FDVKIORZ�PLQJJXDQ� DJDU�

ELD\D� WLGDN�PHOHELKL� UHQFDQD� GDQ� XQWXN� SHQHOLWLDQ� VHODQMXWQ\D� GDODP� KDO� SHQ\XVXQDQ�

DQDOLVLV� PRKRQ� GLSDKDPL� GDQ� GLFHUPDWL� VHKLQJJD� SHQ\XVXQDQ� GDSDW� EHUMDODQ� GHQJDQ�

ODQFDU��

'$)7$5�3867$.$�
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>�@�5��$PDOLDK���'(6.5,36,�3(1&$3$,$1�5($/,6$6,�%,$<$�23(5$6,21$/�
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�5.$3��3$'$�37��3,1'$'��3(56(52��%$1'81*����,NRSLQ�5HSRVLWRU\�
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