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VFRUH

3HQGDKXOXDQ

8MLDQ�$NKLU�6HNRODK�%HUVWDQGDU�1DVLRQDO��8$6%1�

GLVHOHQJJDUDNDQ�GDODP�UDQJND�PHPHQXKL�DPDQDW

8QGDQJ�8QGDQJ� 1RPRU� ��� WDKXQ� ����� WHQWDQJ

6LVWHP�3HQGLGLNDQ�1DVLRQDO��7XMXDQ�GLODNVDQDNDQ�

Q\D�8$6%1�DQWDUD� ODLQ� XQWXN�PHQLODL� SHQFDSDLDQ

NRPSHWHQVL� OXOXVDQ� VHFDUD� QDVLRQDO� �SDGD�PDWD

SHODMDUDQ�%DKDVD�,QGRQHVLD��0DWHPDWLND��GDQ�,OPX

3HQJHWDKXDQ� $ODP��� NHWHUEDQGLQJDQ� DQWDU�

VHNRODK�� DQWDUGDHUDK�� GDQ�DQWDUWDKXQ�SDGD�PDWD

SHODMDUDQ� \DQJ� GLXMLNDQ�� +DVLO� 8$6%1� GLJXQDNDQ

VHEDJDL�VDODK�VDWX�SHUWLPEDQJDQ�XQWXN�SHPHWDDQ

PXWX� VDWXDQ� SHQGLGLNDQ�� GDVDU� VHOHNVL� PDVXN

MHQMDQJ� SHQGLGLNDQ� EHULNXWQ\D�� GDQ� SHQHQWXDQ

NHOXOXVDQ� SHVHUWD� GLGLN� GDUL� VDWXDQ� SHQGLGLNDQ�

1LODL�QLODL�WHUVHEXW�GDSDW�GLEDQGLQJNDQ�MLND�VHPXD

SHVHUWD� WHV� GL� VHWLDS� SURYLQVL�PHQJHUMDNDQ� VRDO�

VRDO� �SHUDQJNDW� WHV�� \DQJ� VDPD�� 7HWDSL� GDODP

SHODNVDQDDQQ\D�� SDGD� 8$6%1� GLDGPLQLVWUDVLNDQ

OHELK� GDUL� VDWX� SHUDQJNDW� WHV� GL� VHWLDS� SURYLQVL�
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GDQ� PHQJJXQDNDQ� SHUDQJNDW�SHUDQJNDW� WHV

EHUEHGD�DQWDUSURYLQVL��'HQJDQ�SHQJDGPLQLVWUDVL�

DQ� OHELK�GDUL� VDWX�SHUDQJNDW� WHV��SHUEHGDDQ�QLODL

DQWDUSHVHUWD� WHV� \DQJ�PHQGDSDW� WHV� EHUEHGD

WLGDN� GDSDW� ODQJVXQJ� GLVLPSXONDQ� DGDQ\D

SHUEHGDDQ� NHPDPSXDQ� DQWDUPHUHND�� NDUHQD

WLQJNDW� NHVXNDUDQ� SHUDQJNDW� \DQJ� GLJXQDNDQ

DNDQ�PHPSHQJDUXKL� SHUEHGDDQ� WHUVHEXW�

8QWXN� PHQDQJJXODQJL� PDVDODK� WHUVHEXW�

SDUD�DKOL�HGXFDWLRQDO�PHDVXUHPHQW�PHQJHPEDQJ�

NDQ� PHWRGH� VWDWLVWLN� \DQJ� GLVHEXW� HTXDWLQJ

�SHQ\HWDUDDQ���0HWRGH� LQL� DGDODK�PHWRGH� LOPLDK

\DQJ� GLJXQDNDQ� XQWXN�PHQ\HWDUDNDQ� QLODL� GDUL

VNRU� PHQWDK� VDWX� SHUDQJNDW� NH� VNRU� PHQWDK

SHUDQJNDW� ODLQQ\D�� \DQJ� SDGD� DNKLUQ\D� DNDQ

GLSHUROHK� VHEXDK� WDEHO� NRQYHUVL� QLODL�� 0HQXUXW

6XU\DEUDWD� ������� EDKZD� GDODP� SHODNVDQDDQ

HYDOXDVL� \DQJ�PHQJJXQDNDQ�EHEHUDSD� SHUDQJNDW

WHV�\DQJ�EHUEHGD�GDQ�PHQJXNXU�KDO� \DQJ�VDPD�

SHUOX� GLODNXNDQ� SHQ\HWDUDDQ� GDUL� SHUDQJNDW�

SHUDQJNDW� WHV� \DQJ� GLJXQDNDQ� WHUVHEXW�� NDUHQD

GHQJDQ� SHQ\HWDUDDQ� WHUVHEXW� GDSDW� GLMDPLQ

NHDGLODQ� EDJL� SHVHUWD� WHV�

+DPEOHWRQ�	�6ZDPLQDWKDQ� �������PHQJDWD�

NDQ� EDKZD� WLGDN� SHUQDK� DGD� VRDO� GDUL� GXD

SHUDQJNDW� WHV� GHQJDQ� EXWLU� VRDO� \DQJ� EHUEHGD

ZDODXSXQ� EHUGDVDUNDQ� NLVL�NLVL� \DQJ� VDPD

PHPSXQ\DL� WLQJNDW� NHVXNDUDQ� \DQJ� VDPD�

3HQ\HWDUDDQ� VNRU� GDSDW� GLMDGLNDQ� VHEDJDL� WHNQLN

SHQ\DPDDQ� VNRU� \DQJ� PDPSX� PHPEHGDNDQ

SHVHUWD�GLGLN�\DQJ�SDQGDL�GDQ�SHVHUWD�GLGLN�\DQJ

NXUDQJ� SDQGDL�� 3HQ\HWDUDDQ� VNRU� GLPXQJNLQNDQ�

Q\D� SHQJJXQDDQ� SHUDQJNDW� WHV� \DQJ� EHUEHGD

WHUKDGDS�NHORPSRN�\DQJ�EHUEHGD��VHVXDL�GHQJDQ

WLQJNDW� NHPDPSXDQQ\D�� VHKLQJJD� VNRU� \DQJ

GLSHUROHK� GDSDW� GLEDQGLQJNDQ� GDQ� SHVHUWD� WHV

WLGDN�PHUDVD� GLUXJLNDQ� DWDX� GLXQWXQJNDQ� NDUHQD

NHEHWXODQ�PHQGDSDW� SHUDQJNDW� WHV� \DQJ� OHELK

PXGDK� DWDX� \DQJ� OHELK� VXNDU��'HQJDQ� GHPLNLDQ�

PHQMDGL� VXDWX� NHKDUXVDQ� EDJL� SDUD�SHQJHPEDQJ

WHV� DWDX� OHPEDJD� SHQJHPEDQJ� WHV� XQWXN

PHODNXNDQ� SHQ\HWDUDDQ� WHUKDGDS� SHUDQJNDW� WHV

\DQJ� GLJXQDNDQ�

7XMXDQ� XWDPD�GLODNXNDQQ\D� HTXDWLQJ� DGDODK

PHQHJDNNDQ� NHDGLODQ� EDJL� SHVHUWD� WHV�PDXSXQ

SHQJJXQD� KDVLO� WHV�� $VXPVL� EDKZD� VXDWX� WHV

SDUDOHO�GDUL�VHJL�PDWHUL��EHUDVDO�GDUL�NLVL�NLVL�\DQJ

VDPD��GL\DNLQL� WLGDN�EHQDU��ROHK�NDUHQD� LWX�SHUOX

VXDWX�SURVHV� \DQJ�PHQ\HWDUDNDQ� VNRU� SHUDQJNDW

WHV� SDUDOHO� GHQJDQ� PHQJHOLPLQDVL� IDNWRU

SHUEHGDDQ� WLQJNDW� NHVXNDUDQ� DQWDUSHUDQJNDW

WHUVHEXW��6HFDUD�SURVHV��HTXDWLQJ�DGDODK�SURVHGXU

SHPEHULDQ� VNRU� SHVHUWD� WHV� VHVXDL� NHPDPSXDQ�

Q\D� GHQJDQ�PHQLDGDNDQ� HIHN� SHUEHGDDQ� WLQJNDW

NHVXNDUDQ� DQWDUSHUDQJNDW� WHV�� +DO� LQL� VHVXDL

GHQJDQ�WXQWXWDQ�NHDGLODQ��MDQJDQ�VDPSDL�SHVHUWD

GLGLN�PHQGDSDW� QLODL� MHOHN� NDUHQD�PHQJHUMDNDQ

SHUDQJNDW� WHV� VXNDU� DWDXSXQ� SHVHUWD� GLGLN

QLODLQ\D�EDLN�NDUHQD�PHQJHUMDNDQ�WHV�\DQJ�PXGDK�

3HQJJXQD�KDVLO� WHV�MXJD�PHQXQWXW�YDOLGLWDV�KDVLO�

MDQJDQ� VDPSDL� VHVHRUDQJ� PHQGDSDWNDQ� KDVLO

WHVQ\D�EDLN�KDQ\D�NDUHQD�PHQJHUMDNDQ� WHV�\DQJ

OHELK�PXGDK� SDGDKDO� NHPDPSXDQQ\D� UHQGDK

6HFDUD� SVLNRPHWULV�� HTXDWLQJ� PHUXSDNDQ

VXDWX� SURVHV� \DQJ� EHUWXMXDQ� XQWXN�PHPSHUROHK

VNRU�NRQYHUVL�\DQJ�GDSDW�PHPSHUEDQGLQJNDQ�KDVLO

EHEHUDSD� SHUDQJNDW� WHV� \DQJ� SDUDOHO�� 3HWHUVHQ

�������PHQGHILQLVLNDQ�HTXDWLQJ�VHEDJDL�SURVHGXU

HPSLULN� \DQJ� GLODNXNDQ� XQWXN� PHQJKDVLONDQ

KXEXQJDQ�DQWDUD�VNRU�PHQWDK�GXD�SHUDQJNDW�WHV

\DQJ� SDUDOHO�� \DLWX� $� GDQ� %�� VHKLQJJD� VNRU

SHUDQJNDW� WHV� $� GDSDW� GLDUWLNDQ� GDODP� VXGXW

SDQGDQJ�VNRU�SHUDQJNDW�WHV�%��VHGDQJNDQ�$QJRII

�������PHQGHILQLVLNDQ� HTXDWLQJ� VHEDJDL� SURVHV

XQWXN�PHQJRQYHUVL� XQLW� GL� VDWX� SHUDQJNDW� WHV

PHQMDGL�XQLW�GL�SHUDQJNDW� WHV� ODLQ�\DQJ�SDUDOHO�

3URVHV�HTXDWLQJ�DGDODK�KDO�\DQJ�PXWODN�KDUXV

GLODNXNDQ� GDODP�PHQDQJDQL� SHQJRODKDQ� KDVLO

XMLDQ� QDVLRQDO� DJDU� GLSHUROHK� SHPHWDDQ�PXWX

SHQGLGLNDQ� \DQJ� DNXUDW� GDQ�YDOLG�� WDQSD� GLVWRUVL

SHUEHGDDQ� WLQJNDW� NHVXOLWDQ�ZDODXSXQ�PHQGDSDW

SHUDQJNDW� WHV� \DQJ� EHUEHGD�

3HUPDVDODKDQ� SHQ\HWDUDDQ� �HTXDWLQJ�� WHV

GDODP�8$6%1� GL� ,QGRQHVLD�PHUXSDNDQ� KDO� \DQJ

SHUOX� GLODNXNDQ�PHQJLQJDW�PXWX� SHQGLGLNDQ� GL

ZLOD\DK� ,QGRQHVLD� \DQJ� EHOXP�PHUDWD�� GDQ

NHDGDDQ� JHRJUDILV� ZLOD\DK� ,QGRQHVLD� VHEDJDL

QHJDUD� NHSXODXDQ� \DQJ� FXNXS� OXDV�� 'DODP

SHODNVDQDDQ� HYDOXDVL� VHWLQJNDW� 8MLDQ� 1DVLRQDO

\DQJ�PHQJJXQDNDQ�EHEHUDSD�SHUDQJNDW�WHV�\DQJ

EHUEHGD� GDQ� PHQJXNXU� KDO� \DQJ� VDPD�

SHQ\HWDUDDQ� �HTXDWLQJ�� VNRUSHUOX� GLODNXNDQ�

'HQJDQ� GLODNXNDQQ\D� SHQ\HWDUDDQ� VNRU� DWDV

SHUDQJNDW�SHUDQJNDW� \DQJ� GLJXQDNDQ� GDODP

8$6%1��PDND� HVWLPDVL� NHVDODKDQ� SHQJXNXUDQ

\DQJ� VHNHFLO� DSDSXQ� GDSDW� GLNHWDKXL�� GDQ� VNRU

\DQJ� GLSHUROHK� SHVHUWD� GLGL� DQWDUSURSLQVL� GDSDW

GLSHUEDQGLQJNDQ� VHKLQJJD� SHVHUWD� WHV� WLGDN
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PHUDVD� GLUXJLNDQ� DWDX� GLXQWXQJNDQ� NDUHQD� NH�

EHWXODQ�PHQGDSDW� SDNHW� WHV� \DQJ� OHELK�PXGDK

DWDX�\DQJ� OHELK� VXNDU�

3HQHOLWLDQ�LQL�GLPDNVXGNDQ�XQWXN�PHQHQWXNDQ

NRQYHUVL�QLODL�PDWD�SHODMDUDQ�\DQJ�GLXMLNDQ�VHFDUD

QDVLRQDO� � DQWDUSURYLQVL�� DQWDUSDNHW� SDGD� MHQMDQJ

SHQGLGLNDQ� 6HNRODK� 'DVDU� GDQ� PHQJHWDKXL

NHPDPSXDQ� VHEHQDUQ\D� GDUL� SHVHUWD� 8$6%1

EHUGDVDUNDQ�NRQYHUVL�QLODL�\DQJ�WHODK�GLVHWDUDNDQ�

.DMLDQ�3XVWDND

.DUDNWHULVWLN�7HV

7HV� \DQJ� EHUNXDOLWDV� EDLN�PHPLOLNL� NDUDNWHULVWLN

EXWLU�VRDO�GDQ�SHUDQJNDW�WHV�\DQJ�EDLN�SXOD��.DUDN�

WHULVWLN�VRDO�GDSDW�GLOLKDW�GDUL� �SDUDPHWHU� WLQJNDW

NHVXNDUDQ�� GD\D� SHPEHGD�� UHOLDELOLWDV�� GDQ

NHVDODKDQ� SHQJXNXUDQ�

7LQJNDW� NHVXNDUDQ� VDWX� EXWLU� VRDO� GLGHILQLVL�

NDQ�VHEDJDL�SURSRUVL�SHVHUWD�WHV�\DQJ�PHQMDZDE

EHQDU�VRDO�WHUVHEXW��WHRUL�WHV�NODVLN���$QJND�\DQJ

PHQXQMXNNDQ�PXGDK�� VHGDQJ�� DWDX� VXNDU� VXDWX

EXWLU�VRDO�GLVHEXW�LQGHNV�WLQJNDW�NHVXNDUDQ�GHQJDQ

QLODL�DQWDUD���GDQ����'DODP�VXDWX�SHUDQJNDW�WHV�

WLQJNDW� NHVXNDUDQ� GLGDSDW� GHQJDQ� FDUD�PHQJ�

KLWXQJ� UHUDWD� VHOXUXK� LQGHNV� WLQJNDW� NHVXNDUDQ�

'D\D�3HPEHGD�DGDODK�NHPDPSXDQ�VDWX�EXWLU�VRDO

XQWXN� PHPEHGDNDQ� DQWDUD� SHVHUWD� WHV� \DQJ

SDQGDL� GHQJDQ� SHVHUWD� WHV� \DQJ� NXUDQJ� SDQGDL�

8QWXN� PHQJHWDKXL� GD\D� SHPEHGD� EXWLU� VRDO

ELDVDQ\D�PHQJJXQDNDQ� LQGHNV� NRUHODVL� DQWDUD

VNRU� EXWLU� GHQJDQ� VNRU� WRWDOQ\D�� VHSHUWL� WHNQLN

SRLQW� ELVHULDO� GDQ� WHNQLN�ELVHULDO��'D\D� SHPEHGD

VXDWX�SHUDQJNDW�WHV�DGDODK�UHUDWD�GDUL�GD\D�EHGD

EXWLU�EXWLU� VRDO� \DQJ�PHPEHQWXN� WHV� WHUVHEXW�

5HOLDELOLWDV�DGDODK�WLQJNDW�NHSHUFD\DDQ�GDUL�VXDWX

DODW� XNXU�� DUWLQ\D� VHEHUDSD� MDXK� SHQJXNXUDQ

GLODNXNDQ� EHUXODQJ�XODQJ� WHUKDGDS� VHNHORPSRN

VXE\HN� \DQJ�VDPD�PHPEHULNDQ� KDVLO� \DQJ� VDPD

SXOD��8NXUDQ� UHOLDELOLWDV� \DQJ� EDLN� DGDODK�DQWDUD

����� VDPSDL� GHQJDQ� ����� �*URQGOXQG�� ������

.HVDODKDQ�SHQJXNXUDQ��VWDQGDUW�HUURU�RI�PHDVXUH�

PHQW��ELDVDQ\D�GLVHEDENDQ�ROHK�NHVDODKDQ�GDODP

SHQJDPELODQ� VDPSHO�� 6HPDNLQ� NHFLO� DQJND

NHVDODKDQ� VHPDNLQ� EDLN�� VHKLQJJD� VNRU� \DQJ

GLSHUROHK� GDUL� SHUDQJNDW� WHUVHEXW� VHPDNLQ

PHQGHNDWL� VNRU� \DQJ� VHEHQDUQ\D�

'HILQLVL�3HQ\HWDUDDQ��(TXDWLQJ�

:HLVV� �������PHQGHILQLVLNDQ� SHQ\HWDUDDQ� VNRU

VHEDJDL�VXDWX�SURVHGXU�HPSLULV�NDUHQD�GDWD�VNRU

GLSHUROHK�GDUL�KDVLO�SHNHUMDDQ�SHVHUWD�GLGLN�\DQJ

VHODQMXWQ\D�GLSHUOXNDQ�XQWXN�PHQWUDQIRUPDVL�VNRU�

0HQXUXW� +DPEOHWRQ� ������� SHQ\HWDUDDQ� VNRU

DGDODK�PHPEDQGLQJNDQ� VNRU� \DQJ� GLSHUROHK� GDUL

SHUDQJNDW� WHV� \DQJ� VDWX� �;�� GDQ� SHUDQJNDW� WHV

ODLQQ\D� �<�� \DQJ� GL ODNXNDQ� PHODXL� SURVHV

SHQ\HWDUDDQ� VNRU� SDGD� NHGXD� SHUDQJNDW� WHV

WHUVHEXW��&URFNHU�GDQ�$OJLQD���������PHQ\DWDNDQ

EDKZD� GXD� VNRU� KDVL O� SHQJXNXUDQ� \DQJ

PHQJJXQDNDQ�LQVWUXPHQ�;�GDQ�LQVWUXPHQ�<�GDSDW

GLVHWDUDNDQ� VNRUQ\D� MLND� NHGXD� LQVWUXPHQ

PHQJXNXU� NHPDPSXDQ� DWDX� WUDLW� \DQJ� VDPD�

0HQXUXW� .ROHQ� ������� SHQ\HWDUDDQ� VNRU� GDSDW

GLODNXNDQ�MLND�NHORPSRN�SHVHUWD�WHV�VHWDUD��NDUHQD

NHVHWDUDDQ�\DQJ�HNVWULP�DNDQ�EHUSHQJDUXK�GDODP

SHUKLWXQJDQ�

%HUGDVDUNDQ� SHQJHUWLDQ� GL� DWDV� GDSDW

GLVLPSXONDQ� EDKZD� SHQ\HWDUDDQ�HTXDWLQJ

PHUXSDNDQ�SURVHGXU�VHFDUD�HPSLULV�GDODP�UDQJND

PHQ\HWDUDNDQ�VNRU� GDUL�SHUDQJNDW� WHV�\DQJ� VDWX

NH� SHUDQJNDW� WHV� ODLQQ\D� VHKLQJJD� GDSDW

PHODNXNDQ� SHUEDQGLQJDQ� DWDX� NRQYHUVL� VHFDUD

ODQJVXQJ� KDVLO�KDVLO� LQGLYLGX� \DQJ� PHQJLNXWL

SHUDQJNDW� WHV� \DQJ� EHUEHGD� WHUVHEXW�

7LSH�WLSH�(TXDWLQJ�3HQ\HWDUDDQ�

$GD�EHEHUDSD� WHNQLN�GDQ�PHWRGRORJL� \DQJ�GDSDW

GLJXQDNDQ� GDODP� SHQ\HWDUDDQ� WHV� XQWXN

PHQHWDSNDQ� WUDQVIRUPDVL�� 6HFDUD� XPXP� WHNQLN

GDQ�PHWRGRORJL� LQL� GDSDW� GLEDJL� DWDV� GXD� MHQLV�

\DLWX�\DQJ�PHWRGH� WHRUL� WHV� NODVLN� �FODVVLFDO� WHVW

WKHRU\��GDQ�PHWRGH�WHRUL�PRGHUQ��LWHP�UHVSRQVH

WKHRU\��

0HQXUXW� +DPEOHWRQ�� 6ZDPLQDWKDQ�� 	� 5RJHU

��������SDGD�WHRUL�WHV�NODVLN�GLNHQDO�GXD�PHWRGH�

\DLWX�SHQ\HWDUDDQ�OLQHDU��OLQHDU�HTXDWLQJ��GDQ�SH�

Q\HWDUDDQ�HNXLSHUVHQWLO��HTXLSHUFHQWLOH�HTXDWLQJ��

3HQ\HWDUDDQ� OLQHDU� DNDQ�PHQJKXEXQJNDQ� VNRU

NRQYHUVL�GHQJDQ�VNRU�DVDOQ\D�PHODOXL�VXDWX�IXQJVL

OLQHDU�� 3ULQVLS� GDVDU�PHWRGH� LQL� DGDODK� GLVWULEXVL

VNRU� SDGD� GXD� SHUDQJNDW� WHV� VDPD� GDODP� KDO

UHUDWD� GDQ� VLPSDQJDQ� EDNX�� $QJRII� ������

PHQ\DWDNDQ� EDKZD� GHILQLVL� XQWXN� SHQ\HWDUDDQ

OLQHDU� DGDODK� VNRU� GXD� SHUDQJNDW� WHV�PHQMDGL

HNXLYDOHQ�MLND�DGD�KXEXQJDQ�\DQJ�VHWDUD�GHQJDQ

VWDQGDU� VNRU� GHYLDVLQ\D�� 3HQ\HWDUDDQ� VNRU� \DQJ

PHQJJXQDNDQ� PHWRGH� OLQHDU� PHPXQJNLQNDQ

DGDQ\D� WLQJNDW� NHVXOLWDQ� UHODWLI� EHUYDULDVL� SDGD
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VNRU� GL� DQWDUD� EHEHUDSD� SHUDQJNDW� WHV� WHUVHEXW�

3DGD� SHQ\HWDUDDQ� OLQHDU� GLSHUOXNDQ� NHVDPDDQ

GLVWULEXVL� SUREDELOLWDV� DQWDUD� VNRU� ;� GDQ� VNRU� <�

-LND� VNRU� ;� GDQ� VNRU� <� PHPLONL� UHUDWD� GDQ

VLPSDQJDQ� EDNX� \DQJ� EHUEHGD��PDND� GLVWULEXVL

SUREDELOLWDV� \DQJ� VDPD�GDUL� NHGXD� VNRU� WHUVHEXW

GDSDW�GLJXQDNDQ�XQWXN�PHQWUDQVIRUPDVL�QLODL�GDUL

VDWX� GLVWULEXVL� SUREDELOLWDV� NH� GLVWULEXVL

SUREDELOLWDV� EHULNXWQ\D�

7LSH� \DQJ� NHGXD� PHWRGH� SHQ\HWDUDDQ

HNXLSHUVHQWLO��HTXLSHUFHQWLOH�HTXDWLQJ���3HQ\HWDUD�

DQ�HNXLSHUVHQWLO� DGDODK�PHWRGH�SHQ\HWDUDDQ�GXD

SDNHW�WHV��PLVDO�;�GDQ�<��GHQJDQ�PHQJDVXPVLNDQ

EDKZD� NHGXD� SDNHW� WHUVHEXW�PHQJXNXU� YDULDEHO

ODWHQ�\DQJ�VDPD�GDQ�QLODL�SHUVHQWLO�UDQN�GLVWULEXVL

VNRU� NHGXD� SDNHW� WHV� KDPSLU� VDPD�� $SDELOD

GLVWULEXVL�VNRU�NHGXD�SDNHW�WHV�SHUVLV�VDPD��PDND

KDVLO�HTXDWLQJ� VNRU� GL� SDNHW� ;� DNDQ� SHUVLV� VDPD

GHQJDQ�VNDOD�VNRU�SDNHW�WHV�<���'HQJDQ�GHPLNLDQ

PHWRGH� SHQ\HWDUDDQ� HNXLSHUVHQWLO�PHQJNRQYHUVL

VNRU� EHUGDVDUNDQ� MHQMDQJ� SHUVHQWLO� \DQJ� VDPD�

*DPEDU� ���� EHULNXW� DGDODK� LOXVWUDVL� SURVHGXU

SHQ\HWDUDDQ� GHQJDQ�PHWRGH� HNXLSHUVHQWLO�

/LYLQJVWRQH� �������PHQMHODVNDQ� SURVHGXU

SHQ\HWDUDDQ� HNXLSHUVHQWLO� VHEDJDL� EHULNXW�

SHUWDPD�PHPEXDW� WDEXODVL� UDQNLQJ� SHUVHQWLO

XQWXN� GLVWULEXVL� VNRU� SDGD�PDVLQJ�PDVLQJ� SDNHW

\DQJ� GLVHWDUDNDQ�� .HGXD�� WUDQVIRUPDVLNDQ� VNRU

GL�SDNHW�WHV�\DQJ�EDUX�WHUKDGDS�SDNHW�WHV�DFXDQ

VHGHPLNLDQ�UXSD�VHKLQJJD�VNRU�\DQJ�EHUSDVDQJDQ

PHPLONL�QLODL�UDQNLQJ�SHUVHQWLO�\DQJ�VDPD�

3URVHGXU� HVWLPDVL� IUHNXHQVL� SHQ\HWDUDDQ

HNXLSHUVHQWLO� GLNHUMDNDQ� GHQJDQ� ODQJVXQJ

PHQ\HWDUDNDQ� GXD� SHUDQJNDW� WHV� \DLWX� SDNHW� ;

GDQ�SDNHW�<��1DPXQ�GHPLNLDQ��SDNHW�;�GDQ�SDNHW

<� GDSDW� MXJD� GLVHWDUDNDQ� ODQJVXQJ� GHQJDQ� WHV

\DQJ� NHWLJD� �WHV� 9��� 3URVHGXU� LQL� OHELK� EDLN

GLJXQDNDQ� GDODP� SHQ\HWDUDDQ� HNXLSHUVHQWLO�

6DWX�PDVDODK� \DQJ� VHULQJ� GLKDGDSL� GDODP

SURVHV� SHQ\HWDUDDQ�HTXDWLQJ� GHQJDQ� PHWRGH

HNXLSHUVHQWLO� DGDODK� NHWLGDNWHUDWXUDQ� � GLVWULEXVL

VNRU�� WHUXWDPD� SDGD� NDVXV� VDPSHO� \DQJ� NHFLO�

.HWLGDNWHUDWXUDQ�LQL�PHQLPEXONDQ�PDVDODK�NDUHQD

QLODL� UDQNLQJ� SHUVHQWLO�PHQMDGL� WLGDN� VWDELO� VDDW

GLJHQHUDOLVDVLNDQ� NH� SRSXODVL�� 8QWXN�PHQJDWDVL

PDVDODK� LQL� SHUOX� GLODNXNDQ� SURVHV� VPRRWKLQJ

GLVWULEXVL�VNRU��WHUXWDPD�XQWXN�MXPODK�VDPSHO�\DQJ

NHFLO��6PRRWKLQJ� DGDODK� SURVHV� SHPXOXVDQ� DWDX

SHQJKDOXVDQ� NHWLGDNWHUDWXUDQ� GLVWULEXVL� VNRU

GHQJDQ� FDUD� PHQJJDQWL� GLVWULEXVL� WHUVHEXW

GHQJDQ�GLVWULEXVL�ODLQ�\DQJ�PHPLOLNL�EHQWXN��ORNDVL�

SHQ\HEDUDQ�� VNHZQHVV�� GDQ�NXUWRVLV�\DQJ� VDPD�

WHWDSL�PHPLQLPDOLVLU� NHWLGDNWHUDWXUDQ��*DPEDU� �

PHQXQMXNNDQ�LOXVWUDVL�SURVHV�VPRRWKLQJ�GLVWULEXVL

VNRU�

3HQHUDSDQ� WHNQLN� SHPXOXVDQ� SDGD� GLVWULEXVL

VNRU� VDPSHO� \DQJ�PHQJDQGXQJ� NHNHOLUXDQ� DFDN

GDQ�PHPLOLNL�EHQWXN�NHWLGDNEHUDWXUDQ��PHORQMDN�

ORQMDN���DNDQ�PHQJKDVLONDQ�EHQWXN�GLVWULEXVL�VNRU

\DQJ� KDOXV�� 'HQJDQ� GHPLNLDQ� KDVLO� SHQ\HWDUDDQ

\DQJ� OHELK� DNXUDW� GDSDW� GLSHUROHK� GHQJDQ� FDUD

VPRRWKLQJ� �SHPXOXVDQ��

�

*DPEDU����3HUFHQWLOHV�RI�5DZ�6FRUH
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0HWRGH� SHQ\HWDUDDQ� GHQJDQ� LWHP� UHVSRQVH

WKHRU\� �,57�� DWDX� WHRUL� UHVSRQ� EXWLU�� GLGDVDUNDQ

DVXPVL� EDKZD� DGD� VHEXDK� IXQJVL� PDWHPDWLND

\DQJ�PHQJJDPEDUNDQ� KXEXQJDQ� DQWDUD� NHPDP�

SXDQ� SHVHUWD� WHV� GDQ� NHPXQJNLQDQ� SHVHUWD� WHV

PHQMDZDE� VRDO� GHQJDQ� EHQDU�� � $GD� WLJD�PRGHO

SHQ\HWDUDDQ� GHQJDQ� LWHP� UHVSRQVH� WKHRU\�� \DLWX

5DVFK�0RGHO��VDWX�SDUDPHWHU�ORJLVWLN���PRGHO�GXD

SDUDPHWHU� ORJLVWLN�� GDQ�PRGHO� WLJD� SDUDPHWHU

ORJLVW LN� �+DPEOHWRQ�� ������� 0RGHO� 5DVFK

PHQJDVXPVLNDQ� WLQJNDW� NHVXNDUDQ� EXWLU� VRDO

VHEDJDL� VDWX�VDWXQ\D� NDUDNWHULVWLN� \DQJ�PHPSH�

QJDUXKL�NHPDPSXDQ�SHVHUWD�WHV��3DGD�PRGHO�GXD

SDUDPHWHU�� NHPDPSXDQ� SHVHUWD� WHV� GLSHQJDUXKL

ROHK� WLQJNDW� NHVXNDUDQ� LWHP� GDQ� GD\D� SHPEHGD

VRDO�WDQSD�IDNWRU�PHQHEDN��JXHVVLQJ���6HGDQJNDQ

SDGD�PRGHO� WLJD� SDUDPHWHU�� NHPDPSXDQ� SHVHUWD

WHV� GLSHQJDUXKL� ROHK� WLQJNDW� NHVXNDUDQ�� GD\D

SHPEHGD�� GDQ� IDNWRU� PHQHEDN� �JXHVVLQJ��

3URVHGXU� HTXLSHUFHQWLOH� VDPD� EDLNQ\D� GHQJDQ

SHQ\HWDUDDQ� GHQJDQ� SURVHGXU� ,57�

'DUL� SHUVSHNWLI� \DQJ� EHUEHGD�� SHQ\HWDUDDQ

WHV� GDSDW� GLEHGDNDQ� DWDV� GXD� WLSH�� \DLWX

SHQ\HWDUDDQ�YHUWLNDO�GDQ�SHQ\HWDUDDQ�KRUL]RQWDO�

3HQ\HWDUDDQ�YHUWLNDO�GLGHILQLVLNDQ�VHEDJDL�VHEXDK

PHWRGH� SHQJXNXUDQ� QLODL� SDGD� GXD� WHV� \DQJ

EHUEHGD� WLQJNDWDQ� NHODV�� &RQWRK� WHV�0DWHPDWLND

XQWXN�NHODV���GDQ�NHODV����SDGD�VNDOD�\DQJ�VDPD

VHKLQJJD�QLODL�0DWHPDWLND�SDUD�SHVHUWD�GLGLN�GDUL

GXD� WLQJNDW� \DQJ� EHUEHGD� WHUVHEXW� GDSDW

GLEDQGLQJNDQ�� .ROHQ� �������PHQ\DWDNDQ� EDKZD

YHUWLNDO� HTXDWLQJ�PHPXDW�SHUEDQGLQJDQ�SHUNHP�

EDQJDQ� NHPDPSXDQ� SHVHUWD� GLGLN� SDGD� NHGXD

OHYHO�SDGD�VDDW�WHV�GDQ�SHUNHPEDQJDQ�NHPDPSX�

DQ�GDUL�ZDNWX�NH�ZDNWX�GDSDW�SXOD�GLEDQGLQJNDQ�

'HQJDQ� NDWD� ODLQ� SDGD� SHQ\HWDUDDQ� YHUWLNDO

GLPDNVXGNDQ� XQWXN�PHQHQWXNDQ� SDGDQDQ� VNRU�

VNRU� \DQJ� GLSHUROHK� GDUL� GXD� NHORPSRN� SHVHUWD

WHV� GDODP� WLQJNDW� DWDX� MHQMDQJ� SHQGLGLNDQ� \DQJ

EHUEHGD�� WHWDSL� GLNHQDNDQ� SHUDQJNDW� WHV� \DQJ

VDPD�

3HQ\HWDUDDQ� KRUL]RQWDO� GLGHILQLVLNDQ� VHEDJDL

PHWRGH� VNRU� SHQHPSDWDQ� SHVHUWD� WHV� SDGD� GXD

WHV�\DQJ�VDPD�GL�OHYHO�\DQJ�VDPD��PHQJXNXU�KDO

\DQJ� VDPD�� GDQ� XQWXN� SRSXODVL� \DQJ� VDPD

VHKLQJJD� VNRU� SHVHUWD� WHV� GDSDW� GLEDQGLQJNDQ�

3HQ\HWDUDDQ� KRUL]RQWDO� GLPDNVXGNDQ� XQWXN

PHQ\HWDUDNDQ� GXD� VNRU� \DQJ� PDVLQJ�PDVLQJ

GLSHUROHK� GDUL� GXD� SHUDQJNDW� WHV� \DQJ� EHUEHGD�

WHWDSL� PHQJXNXU� KDO� \DQJ� VDPD�� 3HQ\HWDUDDQ

KRUL]RQWDO� OHELK� MHODV� NDUHQD� WXMXDQ� GDUL

SHQ\HWDUDDQ� DGDODK�PHPEDQGLQJNDQ� GXD� DWDX

OHELK� NHORPSRN� SHVHUWD� WHV� \DQJ� PHPLOLNL

NHPDPSXDQ� \DQJ� VDPD�PHQJJXQDNDQ� GXD� DWDX

OHELK� SHUDQJNDW� WHV� \DQJ� EHUEHGD�PHQJXNXU� KDO

\DQJ� VDPD�GDQ� WLQJNDW� NHVXNDUDQ� \DQJ� VDPD�

'HVDLQ�3HQ\HWDUDDQ�HTXDWLQJ�7HV

0HQXUXW� 3HWHUVRQ� �������� SHQ\HWDUDDQ� WLGDN

VHVHGHUKDQD� VHSHUWL� UHJUHVL�� NDUHQD� PHWRGH

SHQ\HWDUDDQ� DGDODK� VHEXDK� SURVHGXU� HPSLULV

\DQJ�PHOLEDWNDQ� VHEXDK� GHVDLQ� XQWXN� SHQJXP�

SXODQ�GDWD�GDQ�VHEXDK�DWXUDQ�XQWXN�PHQHWDSNDQ

WUDQVIRUPDVL�� %HEHUDSD� GHVDLQ� GDSDW� GLJXQDNDQ

XQWXN�PHPSHUROHK� GDWD� SDGD� SURVHV� SHQ\HWDUD�

DQ�HTXDWLQJ�� $GD� W LJD� GHVDLQ� \DQJ� VHULQJ

*DPEDU����6PRRWKLQJ� �SHQJKDOXVDQ��GLVWULEXVL�VNRU

� �

6HEHOXP� VPRRWKLQJ 6HWHODK� VPRRWKLQJ
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GLJXQDNDQ�ROHK�OHPEDJD�WHVWLQJ��\DLWX�VLQJOH�JURXS

GHVLJQ���FRPPRQ�LWHP�QRQ�HTXLYDOHQW��GDQ�UDQGRP

JURXS�GHVLJQ�

3DGD� VLQJOH� JURXS� GHVLJQ�� VDWX� VDPSHO� \DQJ

VDPD� GLXML� GXD� NDOL� GHQJDQ� SDNHW� WHV� \DQJ

EHUEHGD��0LVDO� SDNHW� WHV� WHUVHEXW� SDNHW� ;� GDQ

SDNHW�<��3DNHW�;�GLDGPLQLVWUDVLNDQ�SHUWDPD�SDGD

VHPXD� SHVHUWD� WHV�� NHPXGLDQ� GLVXVXO� GHQJDQ

SDNHW� <�� &DUD� LQL�PHQJDNLEDWNDQ� SDNHW� <� OHELK

VXNDU� VRDOQ\D� GDUL� SDNHW� ;� NDUHQD� GLXMLNDQ

EHODNDQJDQ��IDWLJXH�HIIHFW��

8QWXN� PHQJXUDQJL� IDWLJXH� HIIHFW� GDSDW

GLJXQDNDQ�&RXQWHUEDODQFLQJ�� \DLWX� GHQJDQ� FDUD

VDPSHO�GLEDJL�DWDV�VXEJUXS���GDQ�VXEJUXS����3DNHW

;�GLDGPLQLVWUDVLNDQ�SDGD�SHVHUWD�SHUWDPD��GLLNXWL

SDNHW� <�� 3HVHUWD� NHGXD� VHEDOLNQ\D��PHQGDSDW

3DNHW� <�� NHPXGLDQ� 3DNHW� ;��:DODXSXQ�&RXQWHU�

EDODQFLQJ� GDSDW� GLJXQDNDQ� XQWXN�PHQJXUDQJL

IDWLJXH� HIIHFW�� 6LQJOH� JURXS� GHVLJQ� MDUDQJ

GLJXQDNDQ��6DODK�VDWX�NHQGDOD�SHQJJXQDDQ�6LQJOH

JURXS� GHVLJQ� GLNDUHQDNDQ�GHVDLQ� LQL�PHQJKDUXV�

NDQ� SHQJDGPLQLVWUDVLDQ� VHPXD� SDNHW� WHV� SDGD

VHPXD�SHVHUWD��WHUXWDPD�MLND�DGD� OHELK�GDUL�VDWX

SHUDQJNDW�

'HVDLQ�\DQJ�NHGXD�DGDODK�FRPPRQ�LWHP�QRQ

HTXLYDOHQW��'HVDLQ�LQL�OHELK�WHSDW�GLJXQDNDQ�XQWXN

XMLDQ� QDVLRQDO�� NDUHQD� DGD� VRDO�VRDO� \DQJ� VDPD

DQWDUSDNHW��IRUPV��SDGD�81�VHEDJDL�DQFKRU� LWHP

GDQ� SDNHW�SDNHW� WHV� WHUVHEXW� GLDGPLQLVWUDVLNDQ

SDGD� NHORPSRNSHVHUWD� \DQJ� EHUEHGD�� 8QWXN

PHPSHUROHK�KDVLO�HTXDWLQJ�\DQJ�PHPXDVNDQ��SHUOX

MXPODK� FRPPRQ� LWHP� \DQJ� SURSRUWLRQDO� GHQJDQ

FRQWHQW�SDGD�WRWDO�WHV��&URFNHU�GDQ�$OJLQD�������

PHQJDWDNDQ� EDKZD� MXPODK�PLQLPDO� DQFKRU� LWHP

\DQJ�EDLN�DGDODK�����GDUL�VHOXUXK� LWHP�

'HVDLQ� \DQJ� NHWLJD� DGDODK� UDQGRP� JURXS

GHVLJQ��3DNHW�SDNHW�WHV�SDGD�GHVDLQ�LQL�GLDGPLQLV�

WUDVLNDQ� VHFDUD� UDQGRP�DFDN� NHSDGD� VHPXD

SHVHUWD� WHV� GHQJDQ� SHPEDJLDQ� SDNHW� WHV� VHFDUD

VSLUDO�� 0LVDO� DGD� GXD� SDNHW� \DQJ� GLXMLNDQ� \DLWX

SDNHW� ;� GDQ� SDNHW� <� \DQJ� GLEDJLNDQ� VHFDUD

EHUJDQWLDQ�� 3HVHUWD� WHV� SHUWDPD� DNDQ�PHQGDSDW

SDNHW�;��SHVHUWD�NHGXD�PHQGDSDW�SDNHW�<��SHVHUWD

NHWLJD� PHQGDSDW� SDNHW� ;�� GDQ� VHWHUXVQ\D�

'HQJDQ� FDUD� LQL�PHQMDPLQ� SHUDQJNDW� WHV� DNDQ

WHUGLVWULEXVL� SDGD� GXD� JUXS� SHVHUWD� WHV� GHQJDQ

NHPDPSXDQ� \DQJ� UHODWLI� VDPD�� 6DODK� VDWX

NHOHELKDQ� GDUL� GHVDLQ� LQL� DGDODK� VHWLDS� SHVHUWD

WHV� KDQ\D�PHQHPSXK� VDWX� SDNHW� WHV� VHKLQJJD

IDNWRU�NHOHODKDQ��IDWLJXH�HIIHFW��SHVHUWD�WHV�GDSDW

GLKLODQJNDQ�� 6HODLQ� LWX� EDQ\DN� SDNHW� \DQJ

GLDGPLQLVWUDVLNDQ�GLXMLNDQ� GDODP� ZDNWX� \DQJ

EHUVDPDDQ�

'DODP� SHQHOLDQ� LQL� GHVDLQ� SHQ\HWDUDQ� WHV

\DQJ� GLJXQDNDQ� DGDODK� GHVDLQ� NHGXD� \DLWX

FRPPRQ�LWHP�QRQ�HTXLYDOHQW��'HVDLQ�LQL�OHELK�WHSDW

GLJXQDNDQ� XQWXN� XMLDQ� QDVLRQDO�� NDUHQD� DGDQ\D

VRDO�VRDO�\DQJ�VDPD�DQWDUSDNHW��IRUPV��SDGD�81

VHEDJDL�DQFKRU� LWHP

0HWRGRORJL�3HQHOLWLDQ

8MLDQ�$NKLU�6HNRODK�%HUVWDQGDU�1DVLRQDO�PHUXSD�

NDQ� VDODK� VDWX� SHQLODLDQ� EHUVNDOD� QDVLRQDO� \DQJ

PHQJXML� SRSXODVL�� 3RSXODVL� GDODP� SHQHOLWLDQ� LQL

DGDODK� VHOXUXK� SHVHUWD� 8$6%1� ���������� GL

VHOXUXK� ,QGRQHVLD�� 6DPSHO� GLDPELO� GDUL� GDWDEDVH

8$6%1�������������-XPODK�VDPSHO�8$6%1�DGDODK

������ VLVZD� GDQ� GLSLOLK� VHFDUD� DFDN� GDUL� VHOXUXK

VHNRODK�SHVHUWD�8$6%1�GL�PDVLQJ�PDVLQJ�SURYLQVL

GL� ,QGRQHVLD�� 6HKLQJJD� MXPODK� NHVHOXUXKDQ

VDPSHO�DGDODK����SURYLQVL�[������VLVZD���������

VLVZD��

'DWD� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL

DGDODK�GDWD�KDVLO�8MLDQ�$NKLU�6HNRODK�%HUVWDQGDU

1DVLRQDO��8$6%1��WDKXQ�����������XQWXN�6HNRODK

'DVDU�0DGUDVDK� ,EWLGDL\DK� �6'�0,��� $GDQ\D

NHWHUEDWDVDQ�MXPODK�GDWD�\DQJ�PDPSX�GLDQDOLVLV

ROHK� VRIWZDUH� \DQJ� GLJXQDNDQ� GDODP� SHQ\HWDUD�

DQ�HTXDWLQJ� LQL�� PDND� VHFDUD� DFDN� GDUL� VHWLDS

GDWDEDVH� UHVSRQ� SHVHUWD� GLGLN� VHWLDS� PDWD

SHODMDUDQ�VHWLDS�SURYLQVL�GLSLOLK�PDNVLPXP������

SHVHUWD� GLGLN�� $GDSXQ� PDWD� SHODMDUDQ� \DQJ

GLJXQDNDQ� DGDODK� VHOXUXK�PDWD� SHODMDUDQ� \DQJ

GL�8$6%1�NDQ� \DLWX� %DKDVD� ,QGRQHVLD�� 0DWHPD�

WLND��GDQ� ,OPX�3HQJHWDKXDQ�$ODP�

7HNQLN� $QDOLVLV� \DQJ� GLJXQDNDQ� DGDODK

DQDOLVLV� HTXDWLQJ� EHUGDVDUNDQ� WHRUL� WHV� NODVLN�

6NHPD�WHV�PHQJLNXWL�SROD�³1RQ�(TXDYDOHQW�$QFKRU

7HVW´��1($7���.DUHQD�VRDO�\DQJ�GLXMLNDQ�EHUEHQWXN

WHV� SDUDOHO� GDQ� SHVHUWD� WHV� EHUDVDO� GDUL� SRSXODVL

\DQJ�EHUDJDP��PDND� XQWXN�GDSDW�PHQ\HWDUDNDQ

VDWX� SDNHW� WHV� GHQJDQ� SDNHW� WHV� \DQJ� ODLQ�

GLJXQDNDQ�DQFKRU�VRDO��\DLWX�VRDO�VRDO�\DQJ�VDPD

PXQFXO� GL� EHEHUDSD� SDNHW� WHV�� *DPEDUDQ

SHUEHGDDQ� NHPDPSXDQ� SHVHUWD� GLGLN� GLOLKDW� GDUL

SURSRUVL� SHVHUWD� GLGLN� \DQJ� PHQMDZDE� EHQDU

SDGD�VRDO�VRDO�DQFKRU�WHUVHEXW��'HQJDQ�PHQJDFX

SDGD� SURSRUVL� WHUVHEXW��PDND� SHUEHGDDQ� WLQJNDW



���

$UQLDWL�3UDVHG\DZDWL� +HUNXVXPR��3HQ\HWDUDDQ� �(TXDWLQJ��8MLDQ�$NKLU�6HNRODK� %HUVWDQGDU�1DVLRQDO� �8$6%1��'HQJDQ�7HRUL� W7HV� .ODVLN

NHVXNDUDQ� SDGD� VRDO� \DQJ� XQLN� GL� VHWLDS� SDNHW

WHV� GDSDW� GLVHVXDLNDQ�

3DGD� SHQHOLW LDQ� LQL�� WHNQLN� HTXDWLQJ� \DQJ

GLJXQDNDQ� DGDODK�HTXLSHUFHQWLOH� HTXDWLQJ�� 3DNHW

WHV�GDUL�SURYLQVL�;�\DQJ�DNDQ�GLVHWDUDNDQ�GHQJDQ

SURYLQVL�<��GLDVXPVLNDQ�PHQJXNXU�KDO�\DQJ�VDPD

NDUHQD�NHGXD�SDNHW�WHV�WHUVHEXW�EHUDVDO�GDUL�NLVL�

NLVL�\DQJ�VDPD��VHUWD�QLODL�SHUVHQWLO�UDQN�GLVWULEXVL

VNRU�NHGXD�SDNHW�WHV�KDPSLU�VDPD��-LND�GLVWULEXVL

VNRU� WLGDN� EHUDWXUDQ� VHKLQJJD� QLODL� UDQNLQJ

SHUVHQWLO� PHQMDGL� WLGDN� VWDELO� VDDW� GLJHQHUDOL�

VDVLNDQ� NH� SRSXODVL�� PDND� GDODP� DQDOLVLV� LQL

GLODNXNDQ�VPRRWKLQJ��SHQJKDOXVDQ��GLVWULEXVL�VNRU�

6HODQMXWQ\D� GLSHUROHK� KDVLO� WUDQVIRUPDVL� VNRU

SDNHW� WHV� EDUX� WHUKDGDS� SDNHW� WHV� DFXDQ�� 6WXGL

HTXDWLQJ�LQL�PHQJJXQDNDQ�VRIWZDUH�&RPPRQ�,WHP

3URJUDP�IRU�(TXDWLQJ��&,3(��YHUVL�����\DQJ�GLEXDW

ROHK�.ROHQ��������

+DVLO�3HQHOLWLDQ�GDQ�3HPEDKDVDQ

'DODP�8$6%1�WHUGDSDW�WLJD�PDWD�SHODMDUDQ��\DQJ

GLXMLNDQ�\DLWX�%DKDVD�,QGRQHVLD��0DWHPDWLND��GDQ

,3$�� 6RDO� 8$6%1� GLVXVXQ� EHUGDVDUNDQ� NLVL�NLVL

SHQXOLVDQ� VRDO� GDUL� 3XVDW� �%DOLWEDQJ� 'LNQDV��

6HEDQ\DN� ���� VRDO� GLWXOLV� ROHK� SHQXOLV� GDUL

PDVLQJ�PDVLQJ�SURYLQVL�GDQ�����VRDO�GDUL� 3XVDW

VHEDJDL� VRDO�DQFKRU�� �'DUL� VHWLDS� SURYLQVL� GLSLOLK

VHFDUD�DFDN�������SHVHUWD�GLGLN��VHKLQJJD�MXPODK

VDPSHO� \DQJ� GLDQDOLVLV� GL� VHWLDS� SURYLQVL� �1�� 

������� 6HEDJDL� DFXDQ� SHQ\HWDUDDQ� GLSLOLK� GDWD

GDUL�3URYLQVL�-DZD�%DUDW��3URYLQVL�LQL�GLSLOLK�NDUHQD

PHPLOLNL� MXPODK� VDPSHO� �SHVHUWD� GLGLN�� \DQJ

EDQ\DN�� GDQ� DQDOLVLV� NDUDNWHULVWLN� VRDO� �GHQJDQ

PHQJJXQDNDQ�,57��PHQXQMXNNDQ�KDVLO�\DQJ�VWDELO�

'DWD� \DQJ� GLRODK� WHUGLUL� DWDV� VNRU� SHUROHKDQ

SHVHUWD�GLGLN�GDUL�WRWDO�VRDO�\DQJ�GLXMLNDQ�����VRDO

XQWXN�PDWD� SHODMDUDQ� %DKDVD� ,QGRQHVLD�� GDQ� ��

VRDO� PDVLQJ�PDVLQJ� XQWXN� PDWD� SHODMDUDQ

0DWHPDWLND� GDQ� ,3$�� VHUWD� VNRU� SHUROHKDQ� VRDO

DQFKRU� GHQJDQ� MXPODK� VRDO�PDVLQJ�PDVLQJ�PDWD

SHODMDUDQ����VRDO�XQWXN�PDWD�SHODMDUDQ�0DWHPD�

WLND� GDQ� ,3$�� GDQ� ��� VRDO� XQWXN�PDWD� SHODMDUDQ

%DKDVD�,QGRQHVLD���+DVLO�DQDOLVLV�XQLYDULDWH�XQWXN

NHWLJD�PDWD� SHODMDUDQ� WHUVHEXW� GLSHUROHK�PHDQ

DQFKRU�86%1�EHULNXW�LQL�

7DEHO� �� PHQJJDPEDUNDQ� PHDQ� DQFKRU

WHUWLQJJL� XQWXN�%DKDVD� ,QGRQHVLD� GLSHUROHK

SURYLQVL� ',� <RJ\DNDUWD� �������� PHDQ� DQFKRU

WHUHQGDK� GLSHUROHK� SURYRLQVL� 5LDX� �������� -DZD

%DUDW�VHEDJDL�SURYLQVL�DFXDQ�EHUDGD�GLXUXWDQ�NH�

���������

3DGD� PDWD� SHODMDUDQ�0DWHPDWLND� PHDQ

DQFKRU�WHUWLQJJL�GLSHUROHK��SURYLQVL�',�<RJ\DNDUWD

��������PHDQ�DQFKRU�WHUHQGDK�GLSHUROHK�SURYRLQVL

6XPDWHUD� 6HODWDQ� �������� -DZD� %DUDW� VHEDJDL

SURYLQVL� DFXDQ�EHUDGD�GLXUXWDQ�NH��� �������

3DGD� PDWD� SHODMDUDQ� ,3$� PHDQ� DQFKRU

WHUWLQJJL�GLSHUROHK��SURYLQVL�',�<RJ\DNDUWD��������

PHDQ�DQFKRU�WHUHQGDK�GLSHUROHK�SURYRLQVL�0DOXNX

8WDUD����������-DZD�%DUDW�VHEDJDL�SURYLQVL�DFXDQ

EHUDGD�GLXUXWDQ�NH��� �������

3529,16,� %,1� 0$7� ,3$� 3529,16,� %,1� 0$7� ,3$�

'.,��-DNDUWD���� ����� ����� ����� 6XOWUD� ����� ����� �����

'.,��-DNDUWD���� ����� ����� ����� 6XOWHQJ� ����� ����� �����

-DEDU���� ����� ����� ����� 6XOVHO� ����� ����� �����

-DWHQJ� ����� ����� ����� 6XOWUD� ����� ����� �����

',<� ����� ����� ����� 0DOXNX� ����� ����� �����

-DWLP� ����� ����� ����� %DOL� ����� ����� �����

$FHK� ����� ����� ����� 17%� ����� ����� �����

6XPXW� ����� ����� ����� 177� ����� ����� �����

6XPEDU� ����� ����� ����� .HSUL� ����� ����� �����

5LDX� ����� ����� ����� %HQJNXOX� ����� ����� �����

-DPEL� ����� ����� ����� 0DOXNX�8WDUD� ����� ����� �����

6XPVHO� ����� ����� ����� %DEHO� ����� ����� �����

/DPSXQJ� ����� ����� ����� *RURQWDOR� ����� ����� �����

.DOEDU� ����� ����� ����� %DQWHQ� ����� ����� �����

.DOWHQJ� ����� ����� ����� 6XOEDU� ����� ����� �����

.DOVHO� ����� ����� ����� 3DSXD�%DUDW� ����� ����� �����

.DOWLP� ����� ����� ����� 3DSXD� ����� ����� �����

�

7DEHO��� ��0HDQ�$QFKRU�8$6%1�7DKXQ�3HODMDUDQ����������



���

-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU���� -XOL� ����

+DVLO�HTXDWLQJ�PDWD�SHODMDUDQ�%DKDVD

,QGRQHVLD�

-XPODK� VRDO� %DKDVD� ,QGRQHVLD� 8$6%1� 6'� WDKXQ

SHODMDUDQ�����������WHUGLUL�GDUL�����VRDO��GHQJDQ

���VRDO�DQFKRU����6HOXUXK�VRDO�����LWHP��GLDQDOLVLV

XQWXN�PHQGDSDWNDQ� KDVLO� NRQYHUVL� SHQ\HWDUDDQ

�HTXDWH���*DPEDU���EHULNXW�PHQXQMXNNDQ�SHUEDQ�

GLQJDQ�PHDQ� DZDO� GHQJDQ�PHDQ� NRQYHUVL� XQWXN

VHWLDS� SURYLQVL�� GHQJDQ� -DZD� %DUDW� VHEDJDL

SURYLQVL� DFXDQ� SHQ\HWDUDDQ�� '.,� -DNDUWD� NDUHQD

PHPDNDL���SHUDQJNDW�WHV��PDND�NHGXD�SHUDQJNDW

WHUVHEXW�MXJD�GLDQDODLVLV��'.,���GDQ�'.,����

GLSHUROHK� SURYLQVL� 5LDX� �������� 6HPHQWDUD� LWX

NHQDLNDQ�PHDQ�WHUWLQJJL�GLSHUROHK�SURYLQVL�-DPEL

�VHEDQ\DN� ����� SRLQ�� \DLWX� GDUL� ������PHQMDGL

��������GDQ�SHQXUXQDQ�PHDQ�VHWHODK�GLVHWDUDNDQ

WHUMDGL� SDOLQJ� WDMDP� GL� SURYLQVL� 6XPDWHUD� %DUDW

�VHEDQ\DN� ������� \DLWX�GDUL� ������PHQMDGL� �����

7DPSDN� SDGD� JDPEDU� �� GL� DWDV� WHUGDSDW� ��

SURYLQVL� PHQXQMXNNDQ� NHQDLNDQ� PHDQ� \DLWX

EHUNLVDU�DQWDUD������VDPSDL�GHQJDQ�������VLVDQ\D

PHQJDODPL� SHQXUXQDQ� VHWHODK� GLNRQYHUVL�

*DPEDU� �� DGDODK� FRQWRK� KDVLO� SHQ\HWDUDDQ

VNRU� SHVHUWD� GLGLN� SDGD� 8$6%1�6'� XQWXN�PDWD

*DPEDU� ��� � 3HUEDQGLQJDQ�PHDQ� DZDO� GDQ�PHDQ� NRQYHUVL� %DKDVD� ,QGRQHVLD

*DPEDU�GL�DWDV�PHQXQMXNNDQ�UHUDWD�VNRU�GDUL

VHEHOXP� GLVHWDUDNDQ� GDQ� UHUDWD� VNRU� VHWHODK

GLVHWDUDNDQ�� 6NRU�PHDQ� DZDO� WHUWLQJJL� DGDODK

SURYLQVL�',<����������GDQ�WHUHQGDK�DGDODK��0DOXOX

8WDUD����������6HWHODK�GLVHWDUDNDQ�PHDQ�WHUWLQJJL

WHWDS�GLSHUROHK�SURYLQVL�',<����������GDQ�WHUHQGDK

XMLDQ� %DKDVD� ,QGRQHVLD� GL� .HSXODXDQ� 5LDX� GDQ

-DPEL� � GLEDQGLQJNDQ� VNRU� SHVHUWD� GLGLN� VHEHOXP

GLODNXNDQ� SHQ\HWDUDDQ� �SURYLQVL� -DZD� %DUDW

VHEDJDL� SURYLQVL� DFXDQ� SHQ\HWDUDDQ��

� 6NRU� NRQYHUVL� DGDODK� � VNRU� SHVHUWD� GLGLN�

*DULV� OXUXV� QDLN� �\DQJ� EHUDGD� GL� WHQJDK�� SDGD
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JDPEDU�DGDODK�VNRU�DZDO�-DZD�%DUDW���*DULV�OXUXV

QDLN�PHQXQMXNNDQ� VHEDJDL� SURYLQVL� DFXDQ� -DZD

%DUDW�PHPLOLNL�VNRU�DZDO�GDQ�VNRU�NRQYHUVL�VDPD�

6HPHQWDUD� JUDILN� VNRU� NRQYHUVL� .HSXODXDQ� 5LDX

�GDODP�JUDILN�GLWXQMXNNDQ�VHEDJDL�JDULV�GL�EDJLDQ

EDZDK��SDGD�EDJLDQ�VNRU�DZDO���VDPSDL���EHULPSLW

GHQJDQ� JUDILN� JDULV� VNRU� -DZD� %DUDW�� QDPXQ� GL

DWDV�QLODL�VNRU�DZDO����JUDILN�JDULV�VNRU�.HSXODXDQ

5LDX�EHUDGD�GL�EDZDK�JUDILN�JDULV�VNRU�-DZD�%DUDW�

+DO� LQL� PHQXQMXNNDQ� EDKZD� VHWHODK� GLODNXNDQ

SHQ\HWDUDDQ� VNRU� SHVHUWD� GLGLN� .HSXODXDQ� 5LDX

WHUKDGDS� VNRU� SHVHUWD� GLGLN� -DZD� %DUDW�� XQWXN

VNRU� DZDO� �� VDPSDL� �� DNDQ� GLNRQYHUVLNDQ� WHWDS

DWDX�VDPD�\DLWX����VDWX��� WHWDSL�XQWXN�VNRU�DZDO

GL� DWDV� �� DNDQ� GLNRQYHUVLNDQ� OHELK� UHQGDK�

6HKLQJJD� GDSDW� GLVLPSXONDQ� EHUGDVDUNDQ� KDVLO

8$6%1� GL� NHGXD� SURSLQVL� WHUVHEXW� EDKZD

NHPDPSXDQ� SHVHUWD� GLGLN� GL� .HSXODXDQ� 5LDX

EHUDGD� GL� EDZDK� NHPDPSXDQ� SHVHUWD� GLGLN� GL

-DZD� %DUDW�

6HPHQWDUD� SDGD� JUDILN� JDULV� VNRU� -DPEL

WDPSDN�GL�DWDV�JDULV�-DZD�%DUDW�VHEDJDL�SURSLQVL

DFXDQ��6NRU�DZDO�SDGD�JUDILN�GL�DWDV�PHQXQMXNNDQ

GL�DWDV�VNRU����VDWX��SRVLVL�VNRU�GL�DWDVQ\D�EHUDGD

GL� DWDV� JDULV� -DZD� %DUDW�� +DO� LQL�PHQXQMXNNDQ

EDKZD� NHPDPSXDQ� SHVHUWD� GLGLN� GL� -DPEL� OHELK

WLQJJL� GLEDQGLQJNDQ� NHPDPSXDQ� SHVHUWD� GLGLN� GL

-DZD� %DUDW�

)DNWRU�\DQJ�PHQ\HEDENDQ�KDO�LQL�ELVD�WHUMDGL�

GLDQWDUDQ\D�DGDQ\D�VRDO�VRDO�GL�SURYLQVL� WHUVHEXW

OHELK�VXNDU�DWDX� OHELK�PXGDK�GDUL� VRDO�VRDO�\DQJ

GLJXQDNDQ� SDGD� SURYLQVL� DFXDQ� SHQ\HWDUDDQ�

+DVLO� DQDOLVLV� GDODP� EHQWXN� WDEHO� NRQYHUVL

XQWXN�VNRU�VNRU�PDWD�SHODMDUDQ�%DKDVD�,QGRQHVLD

GL�VHOXUXK�SURSLQVL�\DQJ�GL�HTXLWH��NH�-DZD�%DUDW

VHEDJDL�SURSLQVL�DFXDQ�GDSDW�GLOLKDW�SDGD�WDEHO��

EHULNXW�LQL���3DGD�WDEHO�WDPSDN�WHUMDGL�SHUXEDKDQ

VNRU� VHWHODK� GLNRQYHUVL�� EDLN� PHQXQMXNNDQ

NHQDLNDQ� PDXSXQ� SHQXUXQDQ�� 7HUGDSDW� ��

3URSLQVL�\DQJ�PHQJDODPL�SHQXUXQDQ�VNRU�VHWHODK

GLNRQYHUVL� DGDODK� %DQJND� %HOLWXQJ�� %DQWHQ�

%HQJNXOX��'.,�-DNDUWD����'.,�-DNDUWD�����*RURQWDOR�

-DZD�7HQJDK��.DOLPDQWDQ�%DUDW��.DOLPDQWDQ�7LPXU�

.DOLPDQWDQ�6HODWDQ��.HSXODXDQ�5LDX��3DSXD�%DUDW�

3DSXD��5LDX��GDQ� 6XPDWHUD�%DUDW�

3HQXUXQDQ� VNRU� WHUVHEXW� PHQXQMXNNDQ

EDKZD� VRDO�VRDO� GL� SURSLQVL� WHUVHEXW� WLQJNDW

NHVXNDUDQQ\D� OHELK� UHQGDK� GLEDQGLQJNDQ� GHQJDQ

WLQJNDW� NHVXNDUDQ� VRDO� GL� SURSLQVL� DFXDQ� �-DZD

%DUDW��� 6HPHQWDUD� SDGD� ��� SURSLQVL� ODLQQ\D

PHQXQMXNNDQ� NHQDLNDQ� VNRU�� \DQJ�PHQJJDPEDU�

NDQ�EDKZD��WLQJNDW�NHVXNDUDQ�VRDO�VRDO�GL�SURSLQVL

WHUVHEXW�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�WLQJNDW

NHVXNDUDQ�VRDO� GL�SURSLQVL� DFXDQ� �-DZD�%DUDW��

+DVLO�HTXDWLQJ�PDWD�SHODMDUDQ�0DWHPDWLND�

-XPODK�VRDO�PDWD�SHODMDUDQ�0DWHPDWLND�8$6%1�6'

WDKXQ� SHODMDUDQ� ���������� WHUGLUL� GDUL� ��� VRDO�

GHQJDQ� ��� VRDO� DQFKRU�� 6HOXUXK� VRDO� ���� LWHP�

GLDQDOLVLV� XQWXN� PHQGDSDWNDQ� KDVLO� NRQYHUVL

SHQ\HWDUDDQ� �HTXDWH��

*DPEDU���� �.RQYHUVL�%DKDVD�,QGRQHVLD�3URSLQVL�5LDX�GDQ�-DPEL�NH�-DZD�%DUDW

�
3HUEDQGLQJ DQ�.RQYH UVL �%DKD VD �,QGRQHVLD� 3URSLQVL� �.HSUL� GDQ�

-D PEL� NH� -DZ D�%D UDW
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*DPEDU� �� GL� EDZDK� LQL�PHQXQMXNNDQ� UHUDWD

�PHDQ��VNRU��VHEHOXP�GLVHWDUDNDQ�GDQ��UHUDWD�VNRU

VHWHODK� GLVHWDUDNDQ�� 6NRU�PHDQ� DZDO� WHUWLQJJL

DGDODK�SURYLQVL�',<����������GDQ�WHUHQGDK�DGDODK

0DOXOX�8WDUD� ��������� 6HWHODK� GLVHWDUDNDQ�PHDQ

WHUWLQJJL�WHWDS�GLSHUROHK�SURYLQVL�',<����������GDQ

WHUHQGDK� GLSHUROHK� SURYLQVL� 6XPDWHUD� 6HODWDQ

�������� 6HPHQWDUD� LWX� NHQDLNDQ�PHDQ� WHUWLQJJL

GLSHUROHK� SURYLQVL� 1XVD� WHQJJDUD� %DUDW� �17%�

�VHEDQ\DN� ����� SRLQ�� \DLWX� GDUL� ������PHQMDGL

��������GDQ�SHQXUXQDQ�PHDQ�VHWHODK�GLVHWDUDNDQ

WHUMDGL�SDOLQJ�WDMDP�GL�SURYLQVL�6XPDWHUD�6HODWDP

�VHEDQ\DN��������\DLWX�GDUL�������PHQMDGL�������

7DPSDN� SDGD� JDPEDU� �� GL� DWDV� WHUGDSDW� ��

SURYLQVL�PHQXQMXNNDQ� NHQDLNDQ�PHDQ� NRQYHUVL

\DLWX� EHUNLVDU� DQWDUD� ����� VDPSDL� GHQJDQ� �����

VLVDQ\D�PHQJDODPL�SHQXUXQDQ�VHWHODK�GLNRQYHUVL�

*DPEDU� �� DGDODK� FRQWRK� KDVLO�SHQ\HWDUDDQ

�HTXDWLQJ�� VNRU� � SHVHUWD� GLGLN� SDGD� 8$6%1� 6'

XQWXN�PDWD� XMLDQ�0DWHPDWLND� GL� 1XVD� 7HQJJDUD

%DUDW� GDQ� 6XPDWHUD� 6HODWDQ� GLEDQGLQJNDQ� VNRU

SHVHUWD� GLGLN� VHEHOXP� GLODNXNDQ� SHQ\HWDUDDQ

�SURYLQVL� -DZD� %DUDW� VHEDJDL� SURYLQVL� DFXDQ

SHQ\HWDUDDQ��

*DULV�OXUXV�QDLN��\DQJ�EHUDGD�GL�WHQJDK��SDGD

JDPEDU���DGDODK�VNRU�DZDO�-DZD�%DUDW��*DULV�OXUXV

QDLN�PHQXQMXNNDQ� VHEDJDL� SURYLQVL� DFXDQ� -DZD

%DUDW�PHPLOLNL�VNRU�DZDO�GDQ�VNRU�NRQYHUVL�VDPD�

6HPHQWDUD�JUDILN�VNRU�NRQYHUVL�6XPDWHUD�6HODWDQ

�GDODP�JUDILN�GLWXQMXNNDQ�VHEDJDL�JDULV�GL�EDJLDQ

EDZDK��SDGD� EDJLDQ� VNRU� DZDO��� VDPSDL�GHQJDQ

VNRU����EHUDGD�GL�EDZDK�JDULV�VNRU�SURSLQVL�DFXDQ

�-DZD� %DUDW��� 1DPXQ� GL� DWDV� QLODL� VNRU� DZDO� ��

WDPSDN� �JUDILN�JDULV� VNRU�6XPDWHUD�6HODWDQ�QDLN

EHUDGD� GL� DWDV� JUDILN� JDULV� VNRU� -DZD�%DUDW��+DO

LQL� PHQXQMXNNDQ� EDKZD� VHWHODK� GLODNXNDQ

SHQ\HWDUDDQ�VNRU�SHVHUWD�GLGLN�6XPDWHUD�6HODWDQ

WHUKDGDS� VNRU� SHVHUWD� GLGLN� -DZD� %DUDW�� XQWXN

*DPEDU� ��� 3HUEDQGLQJDQ�0HDQ�$ZDO� GHQJDQ�0HDQ�.RQYHUVL�0DWHPDWLND



���

-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU���� -XOL� ����

VNRU�DZDO���VDPSDL������DNDQ�GLNRQYHUVLNDQ�OHELK

UHQGDK�� � WHWDSL� XQWXN� VNRU� DZDO� GL� DWDV� ��� DNDQ

GLNRQYHUVLNDQ� OHELK� WLQJJL�� 6HKLQJJD� GDSDW

GLVLPSXONDQ�EHUGDVDUNDQ�KDVLO�8$6%1�NHPDPSXDQ

SHVHUWD�GLGLN�GL�6XPDWHUD�6HODWDQ�VDPSDL�GHQJDQ

VNRU� ��� EHUDGD� GL� EDZDK� NHPDPSXDQ� SHVHUWD

GLGLN�GL�-DZD�%DUDW�

6HPHQWDUD� JDULV� VNRU� 1XVD� 7HQJJDUD� %DUDW

�17%�� EHUDGD� GL� DWDV� JDULV� -DZD� %DUDW� VHEDJDL

SURSLQVL�DFXDQ��6NRU�DZDO�SDGD�JUDILN�PHQXQMXN�

NDQ�PXODL�VNRU����VDWX��PHQXQMXNNDQ�SRVLVL�GL�DWDV

JUDILN� JDULV� -DZD� %DUDW�� +DO� LQL� PHQXQMXNNDQ

EDKZD� NHPDPSXDQ� SHVHUWD� GLGLN� GL� 17%� OHELK

WLQJJL� GLEDQGLQJNDQ� NHPDPSXDQ� SHVHUWD� GLGLN� GL

-DZD� %DUDW�

+DVLO� DQDOLVLV� GDODP� EHQWXN� WDEHO� NRQYHUVL

PDWD� SHODMDUDQ�0DWHPDWLND� XQWXN� VNRU�VNRU� GL

VHOXUXK� SURSLQVL� \DQJ� GL� HTXLWH� NH� -DZD� %DUDW

VHEDJDL� SURSLQVL� DFXDQ� GDSDW� GLOLKDW� SDGD� 7DEHO

��EHULNXW�LQL�

3DGD�7DEHO� �� WDPSDN� WHUMDGL� SHUXEDKDQ� VNRU

VHWHODK� GLNRQYHUVL�� EDLN�PHQXQMXNNDQ� NHQDLNDQ

PDXSXQ� SHQXUXQDQ�� 7HUGDSDW� ��� SURSLQVL� \DQJ

PHQJDODPL� SHQXUXQDQ� VNRU� VHWHODK� GLNRQYHUVL

\DLWX� � %DQJND�%HOLWXQJ��%DOL��'.,� -DNDUWD� ���'.,

-DNDUWD� ��� -DZD� 7HQJDK�� .DOLPDQWDQ� %DUDW�

.DOLPDQWDQ�7LPXU��.DOLPDQWDQ�6HODWDQ��.HSXODXDP

5LDX�� 3DSXD��5LDX��GDQ�6XODZHVL�8WDUD�

3HQXUXQDQ� VNRU� WHUVHEXW� PHQXQMXNNDQ

EDKZD� VRDO�VRDO� GL� SURSLQVL� WHUVHEXW� WLQJNDW

NHVXNDUDQQ\D� OHELK� UHQGDK� GLEDQGLQJNDQ� GHQJDQ

WLQJNDW� NHVXNDUDQ� VRDO� GL� SURSLQVL� DFXDQ� �-DZD

%DUDW��� 6HPHQWDUD� SDGD� ��� SURSLQVL� ODLQQ\D

PHQXQMXNNDQ� NHQDLNDQ� VNRU�� \DQJ�PHQJJDPEDU�

NDQ�EDKZD��WLQJNDW�NHVXNDUDQ�VRDO�VRDO�GL�SURSLQVL

WHUVHEXW�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�WLQJNDW

NHVXNDUDQ�VRDO� GL�SURSLQVL� DFXDQ� �-DZD�%DUDW��

+DVLO�HTXDWLQJ�PDWD�SHODMDUDQ�,OPX

3HQJDWDKXDQ�$ODP��,3$�

-XPODK�VRDO�PDWD�SHODMDUDQ�,3$�8$6%1�6'�WDKXQ

SHODMDUDQ�����������WHUGLUL�GDUL�����VRDO��GHQJDQ

���VRDO�DQFKRU����6HOXUXK�VRDO�����LWHP��GLDQDOLVLV

XQWXN�PHQGDSDWNDQ� KDVLO� NRQYHUVL� SHQ\HWDUDDQ

�HTXDWH��� *DPEDU� �� EHULNXW� PHQXQMXNNDQ

SHUEDQGLQJDQ�PHDQ� DZDO� GHQJDQ�PHDQ� NRQYHUVL

XQWXN�VHWLDS�SURYLQVL��GHQJDQ�-DZD�%DUDW�VHEDJDL

SURYLQVL� DFXDQ� SHQ\HWDUDDQ�

*DPEDU� �� PHQXQMXNNDQ� UHUDWD� VNRU� GDUL

VHEHOXP� GLVHWDUDNDQ� GDQ� � UHUDWD� VNRU� VHWHODK

GLVHWDUDNDQ�� 6NRU�PHDQ� DZDO� WHUWLQJJL� DGDODK

SURYLQVL� %HQJNXOX� ��������� GDQ� WHUHQGDK� DGDODK

0DOXOX�8WDUD� ��������� 6HWHODK� GLVHWDUDNDQ�PHDQ

WHUWLQJJL�WHWDS�GLSHUROHK�SURYLQVL�6XODZHVL�6HODWDQ

���������GDQ�WHUHQGDK�GLSHUROHK�SURYLQVL�6XODZHVL

7HQJDK� �������� � � 6HPHQWDUD� LWX� NHQDLNDQ�PHDQ

WHUWLQJJL� GLSHUROHK� SURYLQVL� 6XODZHVL� 6HODWDQ

�VHEDQ\DN� ����� SRLQ�� \DLWX� GDUL� ������PHQMDGL

��������GDQ�SHQXUXQDQ�PHDQ�VHWHODK�GLVHWDUDNDQ

WHUMDGL� SDOLQJ� WDMDP�GL� SURYLQVL� 6XODZHVL� 7HQJDK

�VHEDQ\DN��������\DLWX�GDUL�������PHQMDGL�������

7DPSDN� SDGD� JDPEDU� �� GL� DWDV� WHUGDSDW� ��

SURYLQVL�PHQXQMXNNDQ� NHQDLNDQ�PHDQ� NRQYHUVL

\DLWX� EHUNLVDU� DQWDUD� ����� VDPSDL� GHQJDQ� �����

VLVDQ\D�PHQJDODPL�SHQXUXQDQ�VHWHODK�GLNRQYHUVL�

*DPEDU���EHULNXW�DGDODK�FRQWRK�KDVLO�SHQ\HWDUDDQ
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*DPEDU� ��� 3HUEDQGLQJDQ�0HDQ�$ZDO� GDQ�0HDQ� .RQYHUVL�0DWHPDWLND� GL�1XVD� 7HQJJDUD�%DUDW
GDQ�6XPDWHUD�6HODWDQ�NH� -DZD�%DUDW





���

-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU���� -XOL� ����

�HTXDWLQJ�� VNRU� � SHVHUWD� GLGLN� SDGD� 8$6%1� 6'

XQWXN�PDWD�XMLDQ�,3$�GL�',�<RJ\DNDUWD�GLEDQGLQJ�

NDQ� VNRU� SHVHUWD� GLGLN� VHEHOXP� GLODNXNDQ

SHQ\HWDUDDQ��SURYLQVL�-DZD�%DUDW�VHEDJDL�SURYLQVL

DFXDQ� SHQ\HWDUDDQ��

*DULV�OXUXV�QDLN��\DQJ�EHUDGD�GL�WHQJDK��SDGD

JDPEDU�DGDODK�VNRU�DZDO�-DZD�%DUDW��*DULV� OXUXV

QDLN�PHQXQMXNNDQ� VHEDJDL� SURYLQVL� DFXDQ� -DZD

%DUDW�PHPLOLNL�VNRU�DZDO�GDQ�VNRU�NRQYHUVL�VDPD�

6HPHQWDUD� JUDILN� VNRU� NRQYHUVL� ',� <RJ\DNDUWD

*DPEDU� ��� 3HUEDQGLQJDQ�0HDQ�$ZDO� GHQJDQ�0HDQ�.RQYHUVL� ,3$

*DPEDU����3HUEDQGLQJDQ�0HDQ�$ZDO�GDQ�0HDQ�.RQYHUVL�3URSLQVL�',<�NH�-DZD�%DUDW
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-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU���� -XOL� ����

�GDODP�JUDILN�GLWXQMXNNDQ�VHEDJDL�JDULV�GL�EDJLDQ

DWDV�� SDGD� EDJLDQ� VNRU� DZDO� �� VDPSDL� GHQJDQ

VNRU����EHUDGD�GL� DWDV�JDULV� VNRU�SURSLQVL� DFXDQ

�-DZD�%DUDW���+DO�LQL�PHQXQMXNNDQ�EDKZD�VHWHODK

GLODNXNDQ� SHQ\HWDUDDQ� VNRU� SHVHUWD� GLGLN� ',

<RJ\DNDUWD� � WHUKDGDS� VNRU� SHVHUWD� GLGLN� -DZD

%DUDW��PHQXQMXNNDQ� EDKZD� NHPDPSXDQ� SHVHUWD

GLGLN�GL�',�<RJ\DNDUWD�EHUDGD�GL�DWDV�NHPDPSXDQ

SHVHUWD�GLGLN�GL�-DZD�%DUDW�� �+DVLO�DQDOLVLV�GDODP

EHQWXN� WDEHO� NRQYHUVL� � PDWD� SHODMDUDQ� ,OPX

3HQJHWDKXDQ�$ODP��,3$��XQWXN�VNRU�VNRU�GL�VHOXUXK

SURSLQVL� \DQJ� GL� HTXLWH� NH� -DZD� %DUDW� VHEDJDL

SURSLQVL� DFXDQ�GDSDW�GLOLKDW�SDGD� WDEHO���

3DGD� WDEHO� �� WHUMDGL� SHUXEDKDQ� VNRU� VHWHODK

GLNRQYHUVL�� EDLN�PHQXQMXNNDQ� NHQDLNDQ�PDXSXQ

SHQXUXQDQ���7HUGDSDW���SURSLQVL�\DQJ�PHQJDODPL

SHQXUXQDQ� VNRU� VHWHODK� GLNRQYHUVL� \DLWX

%HQJNXOX��'.,�-DNDUWD����'.,�-DNDUWD������*RURQWDOR�

-DZD� 7HQJDK�� .DOLPDQWDQ� 7LPXU�� 3DSXD�� GDQ

6XODZHVL� 7HQJJDUD�

3HQXUXQDQ� VNRU� WHUVHEXW� PHQXQMXNNDQ

EDKZD� VRDO�VRDO� GL� SURSLQVL� WHUVHEXW� WLQJNDW

NHVXNDUDQQ\D� OHELK� UHQGDK� GLEDQGLQJNDQ� GHQJDQ

WLQJNDW� NHVXNDUDQ� VRDO� GL� SURSLQVL� DFXDQ� �-DZD

%DUDW��� 6HPHQWDUD� SDGD� ��� SURSLQVL� ODLQQ\D

PHQXQMXNNDQ� NHQDLNDQ� VNRU�� \DQJ�PHQJJDPEDU�

NDQ�EDKZD��WLQJNDW�NHVXNDUDQ�VRDO�VRDO�GL�SURSLQVL

WHUVHEXW�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�WLQJNDW

NHVXNDUDQ�VRDO� GL�SURSLQVL� DFXDQ� �-DZD�%DUDW��

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

3HQ\HWDUDDQ� �HTXDWLQJ�� 8$6%1�6'� WDKXQ� �����

�����\DQJ�GLODNXNDQ�XQWXN�VHWLDS�PDWD�SHODMDUDQ

PHQJJXQDNDQ�SURSLQVL�-DZD�%DUDW�VHEDJDL�DFXDQ�

SHPLOLKDQ� -DZD� %DUDW� VHEDJDL� SURSLQVL� DFXDQ

GLGDVDUNDQ�SDGD� GDWD� KDVLO� DQDOLVLV� LWHP�GHQJDQ

PHQJJXQDNDQ� ,WHP� 5HVSQVH� 7KHRU\� \DQJ

PHQXQMXNNDQ�GDWD�GDUL�-DZD�%DUDW�PDVXN�NDWHJRUL

VWDELO�

%HUGDVDUNDQ� KDVLO� DQDOLVLV� SHQ\HWDUDDQ

�HTXDWLQJ�� 8$6%1� 6'� WDKXQ� ���������� SDGD

VHWLDS�PDWD� SHODMDUDQ� GDSDW� GLVLPSXONDQVHEDJDL

EHULNXW��3HUWDPD��DQDOLVLV�SHQ\HWDUDDQ�PHQXQMXN�

NDQ� EDKZD� KDVL O� NRQYHUVL� DQWDUSDNHW� \DQJ

GLJXQDNDQ� GL� VHOXUXK�ZLOD\DK� ,QGRQHVLD�� GHQJDQ

PHQJJXQDNDQ�VRDO�DQFKRU�\DQJ�VDPD�XQWXN�VHWLDS

SDNHWQ\D� PHQJKDVLONDQ� QLODL� NRQYHUVL� \DQJ

EHUYDULDVL��$GD�\DQJ�PHQJKDVLONDQ� VNRU� NRQYHUVL

WHWDS�� NHQDLNDQ� VNRU��PDXSXQ� SHQXUXQDQ� VNRU�

.HGXD�� KDVLO� HTXDWLQJ� �KDPSLU� SDGD� VHOXUXK

SURSLQVL��PHQXQMXNNDQ� EDKZD� WLQJNDW� NHVXNDUDQ

VRDO� VHODLQ�DQFKRU� SDGD� VHWLDS� SURSLQVL� EHUEHGD�

6RDO�VRDO� GDHUDK� FHQGHUXQJ� OHELK� PXGDK

GLEDQGLQJNDQ�VRDO�QDVLRQDO� �VRDO�DQFKRU���.HWLJD�

VHEDJLDQ� EHVDU� QLODL� SDGD� VHWLDS�PDWD� SHODMDUDQ

GL� GDHUDK� �SURSLQVL��PHQJDODPL� SHUXEDKDQ� \DQJ

FXNXS� VLJQLILNDQ� VHWHODK� GLODNXNDQ� NRQYHUVL�

.HHPSDW�� EDQ\DN� IDNWRU� \DQJ� PHQ\HEDENDQ

SHQXUXQDQ�PDXSXQ� NHQDLNDQ� VNRU�� GLDQWDUDQ\D

SHQJJXQDDQ� VRDO� \DQJ� WLGDN� VWDQGDU�� SHQJ�

DGPLQLVWUDVLDQ�WHV�\DQJ�WLGDN�VWDQGDU��NHPDPSXDQ

SHVHUWD� XMLDQ�� NRQGLVL� SVLNRORJLV� VLVZD�

NHPDPSXDQ�JXUX�GDODP�PHQXOLV�VRDO��NRPSHWHQVL

PHQJDMDU� JXUX�� GDQ� VHEDJDLQ\D�

6DUDQ

0HQJDFX� SDGD� VLPSXODQ��PDND� GLVDUDQNDQ� DJDU�

��� 3HUOX� GLWLQJNDWNDQ� NXDOLWDV� VRDO�VRDO� \DQJ

GLVXVXQ�GL�SURYLQVL� VHKLQJJD�VHWDUD�GHQJDQ�VRDO�

VRDO� QDVLRQDO� GHQJDQ� PHODNXNDQ� SHODWLKDQ

SHQXOLVDQ� VRDO� EDJL� JXUX�JXUX� SHQXOLV� VRDO�� ��

3HUOX�GLSHUWLPEDQJNDQ�XQWXN�PHPEHWXN�%DQN�6RDO

'DHUDK� VHKLQJJD� VRDO�VRDO� \DQJ� NHODN� GLJXQDNDQ

XQWXN�8$6%1�PHUXSDNDQ� VRDO�VRDO� \DQJ� VWDQGDU

�PHPLOLNL�NDUDNWHULVWLN�VRDO���GDQ����3HQJDGPLQLV�

WUDVLDQ� WHV� KDUXV� VWDQGDU� XQWXN� PHQJKLQGDUL

DGDQ\D� NHFXUDQJDQ�NHFXUDQJDQ� VDDW� WHV� EHU�

ODQJVXQJ�� 3HQJDZDVDQ� \DQJ� VHKDUXVQ\D

GLODNXNDQ� ROHK� SHQJDZDV� UXDQJ� XMLDQ�� GLSDVWLNDQ

VXGDK� GLODNXNDQ� VHVXDL� 326� �3URVHGXU� 2SHUD�

VLRQDO� 6WDQGDU��
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$UQLDWL�3UDVHG\DZDWL� +HUNXVXPR��3HQ\HWDUDDQ� �(TXDWLQJ��8MLDQ�$NKLU�6HNRODK� %HUVWDQGDU�1DVLRQDO� �8$6%1��'HQJDQ�7HRUL� W7HV� .ODVLN

3XVWDND�$FXDQ

$QJRII��:�+���������6FDOH��QRUPV��DQG�HTXLYDOHQW�VFRUHV��,Q�5/�7KRUQGLNH��HG���(GXFDWLRQDO

0HDVXUHPHQW��:DVKLQJWRQ�'&��$PHULFDQ�&RXQFLO�RQ�(GXFDWLRQ�

&URFNHU��/���$OJLQD��-���������,QWURGXFWLRQ�WR�&ODVVLFDO�DQG�0RGHUQ�7HVW�7KHRU\��1<��+ROW��5LQHKDUW�DQG

:LQVWRQ�� ,QF�

*URQGOXQG��(�1���������&RQVWUXFWLQJ�$FKLHYHPHQW�7HVW��(&��3UHQWLFH�+DOO��,QF�

+DPEOHWKRQ��5�.���6ZDQLQDWKDQ�+�-���������,WHP�5HVSRQVH�7KHRU\���3ULFLSOHV�DQG�$SSOLFDWLRQV��%RVWRQ�

0$��.OXZHU�$FDGHPLF�3XEOLVKHU�

+DPEOHWKRQ��5�.���6ZDQLQDWKDQ�+�-���5RJHU��+�-��������)XQGDWLRQV�RI�,WHP�5HVSRQVH�7KHRU\��/RQGRQ�

6DJH� 3XEOLFDWLRQV�

.ROHQ��������6RIZDUH�&RPPRQ�,WHP�3URJUDP�IRU�(TXDWLQJ��&,3(��YHUVL�����

.ROHQ��������(IIHFWLYHQHVV�RI�$QDO\VLV�LQ�(TXLSHUFHQWLOH�(TXDWLQJ��-RXUQDO�RI�(GXFDWLRQDO�6WDWLVWLF����

SS������

.ROHQ��0��-���	�%UHQQDQ��5��/���������7HVW�HTXDWLQJ��VFDOLQJ��DQG�OLQNLQJ��0HWKRGV�DQG�SUDFWLFHV��1HZ

<RUN��6SULQJHU�

/LYLQJVWRQH��������(TXDWLQJ�7HVW�6FRUHV��:LWKRXW�,57���3ULQFHVWRQ��1M��(76

3HWHUVHQ��1�6��������(GXFDWLRQDO�0HDVXUHPHQW��6FDOLQJ��1RUPLQJ��DQG�(TXDWLQJ��LQ�5�/�/LQQ��HG��

(GXFDWLRQDO�0HDVXUHPHQW��1<��0DFPLOODQ�

6XU\DEUDWD��6XPDGL���������3HQJHPEDQJDQ�7HV�+DVLO�%HODMDU��-DNDUWD��&9��5DMDZDOL

8QGDQJ�8QGDQJ� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� 7DKXQ������ WHQWDQJ� 6LVWHP� 3HQGLGLNDQ�1DVLRQDO

EHVHUWD� SHQMHODVDQQ\D�

:HLVV��'�-���������1HZ�+DUL]RQV�LQ�WHVWLQJ���$�7HVW�RI�DGHTXDF\�RI�FXUYLOLQHDU�VFRUH�HTXDWLQJ�PRGHOV��1<�

$FDGHPLF� 3UHVV�


