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$EVWUDFW� � 7KH�SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� ILQG� WKH� LQFUHDVH� RI�PDWKHPDWLFV� VWXG\�

UHVXOW�ZLWK�PDWHUL�RSHUDWLRQ�RI�DGGLQJ�QXPHUDO�URXQGLQJ�ZKHUH�WKH�DFWLYLW\�RI�RQH�F\FOH�

FRQVLVW�RI���FRPSRQHQW LQFOXGLQJ�SODQQLQJ��DFWLRQ��PRQLWRULQJ��DQG�UHIOHFWLRQ� $V�GDWD�

DQDO\VLV� WHFKQLF��XVLQJTXDOLWDWLYH� DQG�TXDQWLDWLYH�GDWD��4XDOLWDWLYH�GDWD�ZDV� REWDLQ�E\�

PRQLWRULQJ� UHVXOW� DORQJ� LQWHUYHQWLRQ� DFW� WKURXJK� ILHOG� UHVHDUFK� QRWHV� DQG� PRQLWRULQJ�

QRWHV�� ZKLOH� TXDQWLWDWLYH� GDWD� ZDV� REWDLQ� ZLWK� FRPSDULQJ� ILUVW� DVVHVVPHQW� DYHUDJH�

VFRULQJ��EHIRUH�DFWLRQ ZDV�JLYHQ��DQG� ODVW�DVVHVVPHQW��7KH�UHVXOW�RI� WKLV� UHVHDUFK�ILQG

WKHUH¶V�LQFUHDVLQJ�LQ PDWKHPDWLFV�VWXG\�UHVXOW�ZLWK�PDWHUL�RSHUDWLRQ�RI�DGGLQJ�QXPHUDO�

URXQGLQJ�WKURXJK�³6WRS�-XPS´ JDPH��

.H\ZRUGV ��0DWKHPDWLFV���6WRS�-XPS�*DPH

$EVWUDN�� 7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQHPXNDQ�SHQLQJNDWDQ�KDVLO�EHODMDU�

PDWHPDWLND�GHQJDQ�RSHUDVL�PDWHUL�PHQDPEDKNDQ�SHPEXODWDQ�DQJND��GL�PDQD�DNWLYLWDV�

VDWX�VLNOXV�WHUGLUL�GDUL���NRPSRQHQ��WHUPDVXN�SHUHQFDQDDQ��WLQGDNDQ��SHPDQWDXDQ��GDQ�

UHIOHNVL�� 6HEDJDL� WHNQLN� DQDOLVLV� GDWD�� XVLQJTXDOLWDWLYH� GDQ� GDWD� TXDQWLDWLYH�� 'DWD�

NXDOLWDWLI�DGDODK�PHPSHUROHK�GHQJDQ�KDVLO�SHPDQWDXDQ�GL�VHSDQMDQJ�LQWHUYHQVL�WLQGDNDQ�

PHODOXL�FDWDWDQ�SHQHOLWLDQ�ODSDQJDQ�GDQ�SHPDQWDXDQ�FDWDWDQ��VHGDQJNDQ�GDWD�NXDQWLWDWLI�

DGDODK�PHQGDSDWNDQ�GHQJDQ�PHPEDQGLQJNDQ�SHQLODLDQ�SHUWDPD�UDWD�UDWD�VNRU��VHEHOXP�

WLQGDNDQ� GLEHULNDQ�� GDQ� SHQLODLDQ� WHUDNKLU� +DVLO� SHQHOLWLDQ� LQL�PHQHPXNDQ� DGD� \DQJ�

PHQLQJNDW� GDODP� KDVLO� VWXGL� PDWHPDWLND� GHQJDQ� RSHUDVL� PDWHUL� SHQDPEDKDQ� DQJND�

SHPEXODWDQ�PHODOXL�³6WRS�-XPS´ SHUPDLQDQ��

.DWD�.XQFL���0DWHPDWLND��SHUPDLQDQ�VWRS�-XPS

0DWHPDWLND�VHULQJNDOL�PHQMDGL�PRPRN�\DQJ�

PHQDNXWNDQ� EDJL� VHEDJLDQ� RUDQJ�� WLGDN�

WHUNHFXDOL� EDJL� DQDN�DQDN�� 0HUHND�

EHUDQJJDSDQ� EDKZD� PDWHPDWLND� PHUXSDNDQ�

PDWD� SHODMDUDQ� \DQJ� VXOLW�� 0HUHND� MXJD�

EHUDQJJDSDQ� EDKZD� PHUHND� WLGDN� EHUEDNDW�

GDODP� ELGDQJ� PDWHPDWLND�� $QJJDSDQ�

DQJJDSDQ� VHSHUWL� LQLODK� \DQJ� PHPEXDW�

PHUHND�SDVUDK� NHWLND�PHQJKDGDSL� NHVXOLWDQ��

.DODXSXQ� WHUGDSDW� XVDKD� PHQJDWDVLQ\D��

QDPXQ� XVDKD� \DQJ� GLODNXNDQ� NXUDQJ�

PDNVLPDO��

.HVXOLWDQ� \DQJ� GLKDGDSL� VLVZD��

GLSHUSDUDK� ODJL� GHQJDQ� XVDKD� \DQJ� MXJD�

NXUDQJ� PDNVLPDO� GDUL� JXUX�� 6WUDWHJL�

SHPEHODMDUDQ� \DQJ� GLWHUDSNDQ� NXUDQJ�

PHQDULN� PLQDW� VLVZD�� 3HODMDUDQ� PDWHPDWLND�

PHQMDGL� PDWD� SHODMDUDQ� \DQJ� VDQJDW� VHULXV��
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7LGDN� WHUGDSDW�FDQGD�GDQ� WDZD��2OHK�NDUHQD�

LWX� PLQDW� VLVZD� WHUKDGDS� PDWD� SHODMDUDQ�

PDWHPDWLND�VDQJDW�UHQGDK�

3HQLODLDQ� GLUL� \DQJ� WLGDN� WHSDW� ROHK�

VLVZD�� XVDKD� \DQJ� NXUDQJ� PDNVLPDO�� EDLN�

GDUL� VLVZD� PDXSXQ� JXUX� EHUSHQJDUXK� SDGD�

KDVLO� EHODMDU� \DQJ� GLFDSDL�� 3DGD� XPXPQ\D�

KDVLO� EHODMDU� PDWHPDWLND� GL� VHNRODK� GDVDU�

OHELK�UHQGDK� MLND�GLEDQGLQJNDQ�GHQJDQ�PDWD�

SHODMDUDQ� ODLQQ\D�� +DO� LQL� WHUMDGL� SXOD� GL�

6HNRODK� 'DVDU� 1HJHUL� ��� 3DQMDN�� +DVLO�

EHODMDU� PDWHPDWLND� PDWHUL� RSHUDVL�

SHQMXPODKDQ�ELODQJDQ�EXODW�SDGD�VLVZD�NHODV�

,9�VDQJDW�UHQGDK��%DQ\DN�VLVZD�\DQJ�EHOXP�

PDPSX� PHQHQWXNDQ� KDVLO� DNKLU� GHQJDQ�

EHQDU�� 0HUHND� KDQ\D� PHQHEDN� KDVLO� DNKLU�

EHUWDQGD� SRVLWLI� DWDX� QHJDWLI�� +DO� LQL� GDSDW�

GLEXNWLNDQ� GDUL� KDVLO� WHV� IRUPDWLI� VHFDUD�

WHUWXOLV�\DQJ�PHUHND�NHUMDNDQ��7HV�GLEHULNDQ�

VHEDQ\DN� GXD� NDOL� GHQJDQ� VRDO� \DQJ� VDPD��

+DVLO�\DQJ�GLSHUROHK�SDGD�WHV�SHUWDPD�GDQ�NH�

GXD� PHQXQMXNNDQ� SHUEHGDDQ� SDGD� VHWLDS�

DQDN�� +DO� LQL� PHQXQMXNNDQ� EDKZD� PHUHND�

EHOXP� PHPDKDPL� PDWHUL� RSHUDVL�

SHQMXPODKDQ�ELODQJDQ�EXODW�

0HQ\DGDUL� ODWDU� EHODNDQJ� PDVDODK� GL�

DWDV�� SHQXOLV� EHUXSD\D� XQWXN� PHQJDWDVLQ\D��

\DNQL� GHQJDQ� PHQHUDSNDQ� SHUPDLQDQ�

/RPSDW�+HQWL��3HQHUDSDQ�SHUPDLQDQ�/RPSDW�

+HQWL�\DQJ�PHQ\HQDQJNDQ�GLKDUDSNDQ�GDSDW�

PHQLQJNDWNDQ� KDVLO� EHODMDU� PDWHPDWLND�

PDWHUL� RSHUDVL� SHQMXPODKDQ� ELODQJDQ� EXODW�

SDGD�VLVZD�NHODV�,9�GL�6HNRODK�'DVDU�1HJHUL�

���3DQMDN��

%HODMDU� DGDODK� VXDWX� SURVHV� GLPDQD�

VXDWX�RUJDQLVDVL�EHUXEDK�SHULODNXQ\D�VHEDJDL�

DNLEDW�SHQJDODPDQ��*DJQH�GDODP�$QLWDK�:��

GNN�� ����������� %HODMDU� GDSDW� GLDUWLNDQ�

PHQJDODPL�� WHUMDGL� GL� GDODP� LQWHUDNVL� DQWDUD�

LQGLYLGX�GHQJDQ�OLQJNXQJDQ��EDLN�OLQJNXQJDQ�

ILVLN�PDXSXQ�VRVLDO��$QLWDK��GNN������������

%HUGDVDUNDQ� SHQJHUWLDQ� GL� DWDV�� PDND�

GDSDW� GLVLPSXONDQ� EDKZD� EHODMDU� DGDODK�

VXDWX� SHUXEDKDQ� SHULODNX� VHVHRUDQJ� VHEDJDL�

KDVLO� LQWHUDNVL� LQGLYLGX� GHQJDQ� OLQJNXQJDQ�

ILVLN�PDXSXQ�VRVLDO�

6HVHRUDQJ� GDSDW� GLNDWDNDQ� WHODK�

EHUKDVLO� GDODP� EHODMDU� MLND� LD� PDPSX�

PHQXQMXNNDQ� DGDQ\D� SHUXEDKDQ� GDODP�

GLULQ\D� �:DKLGPXUQL�� GNN�� ����������

6XGMDQD� ���������� PHQJXWLS� SHQGDSDW�

%ORRP� \DQJ�PHQ\DWDNDQ� EDKZD� SHUXEDKDQ�

SHUXEDKDQ� \DQJ� WHUMDGL� VHEDJDL� KDVLO� EHODMDU�

GL� DQWDUDQ\D� GDUL� VHJL� NHPDPSXDQ�

EHUSLNLUQ\D�� NHWHUDPSLODQQ\D�� DWDX� VLNDSQ\D�

WHUKDGDS� VXDWX� REMHN�� 6LVZD�PHPLOLNL� VXDWX�

NHPDPSXDQ� \DQJ� GDSDW� GLWXQMXNNDQ� VHWHODK�

LD�PHQHULPD�SHQJDODPDQ�EHODMDU��

%HUNDLWDQ� GHQJDQ� SHQJDODPDQ� EHODMDU��

GLPDQD�WHODK�WHUMDGL�LQWHUDNVL�DQWDUD�LQGLYLGX�

GHQJDQ� OLQJNXQJDQ� ILVLN� PDXSXQ� VRVLDO��

PDND� KDO� LQL� EHUDUWL� WHODK� WHUMDGL� VXDWX�

DNWLYLWDV GDODP� EHODMDU�� 0HQXUXW� 1DVXWLRQ�

���������� DNWLYLWDV� EHODMDU� DGDODK� DNWLYLWDV�

\DQJ�EHUVLIDW�MDVPDQL�DWDXSXQ�URKDQL��'DODP�
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SURVHV�SHPEHODMDUDQ��NHGXD�DNWLYLWDV� WHVHEXW�

KDUXV�EHUNDLWDQ��6HRUDQJ�VLVZD�DNDQ�EHUILNLU�

VHODPD�EHUEXDW�� WDQSD�SHUEXDWDQ�PDND�VLVZD�

WLGDN� DNDQ� EHUSLNLU�� 2OHK� NDUHQD� LWX�� DJDU�

VLVZD� DNWLI� EHUILNLU��PDND� VLVZD� DNDQ� GLEHUL�

NHVHPSDWDQ� XQWXN� EHUEXDW� GDQ� EHUDNWLYLWDV��

6HPHQWDUD� 6XJLKKDUWR� 	� 1XU�

�PHQJHPXNDNDQ� EDKZD� DNWLYLWDV� EHODMDU�

DGDODK� VXDWX� SURVHV� NHJLDWDQ� EHODMDU� VLVZD�

\DQJ� PHQLPEXONDQ� SHUXEDKDQ�SHUXEDKDQ�

DWDX� SHPEDKDUXDQ� GDODP� WLQJNDK� ODNX� DWDX�

NHFDNDSDQ�

7HUGDSDW� EHEHUDSD� IDNWRU� \DQJ�

PHPHQJDUXKL� KDVLO� EHODMDU� �$QLWDK�� GNN��

����������� \DLWX�� ���� IDNWRU� GDUL� GDODP� GLUL�

VLVZD��GL�DQWDUDQ\D�DGDODK�NHFDNDSDQ��PLQDW��

EDNDW��XVDKD��PRWLYDVL��SHUKDWLDQ��NHOHPDKDQ�

GDQ� NHVHKDWDQ�� VHUWD� NHELDVDDQ� VLVZD�� ����

IDNWRU� GDUL� OXDU� GLUL� VLVZD�� GL� DQWDUDQ\D�

OLQJNXQJDDQ� ILVLN� GDQ� QRQILVLN� �WHUPDVXN�

VXDVDQD� NHODV� GDODP� EHODMDU�� VHSHUWL� ULDQJ�

JHPELUD�� PHQ\HQDQJNDQ��� OLQJNXQJDQ� VRVLDO�

EXGD\D�� OLQJNXQJDQ� NHOXDUJD�� SURJUDP�

VHNRODK� �WHUPDVXN� GXNXQJDQ� NRPLWH�

VHNRODK��� JXUX�� SHODNVDQDDQ� SHPEHODMDUDQ��

GDQ�WHPDQ�VHNRODK�

%HUNDLWDQ� GHQJDQ� PDWHPDWLND��

1DVXWLRQ� GDODP� 0XUQLDWL� ����������

PHQMHODVNDQ� EDKZD� LVWLODK� PDWHPDWLND�

EHUDVDO� GDUL� EDKDVD� <XQDQL� PDWKHLQ� DWDX�

PDQWKHQHLQ� \DQJ� DUWLQ\D� PHPSHODMDUL��

QDPXQ� GLGXJD� NDWD� LWX� HUDW� KXEXQJDQQ\D�

GHQJDQ� NDWD� 6DQVHNHUWD� PHGKD� DWDX� ZLG\D�

\DQJ� DUWLQ\D� NHSDQGDLDQ�� NHWDKXDQ�� DWDX�

LQWHOHJHQVL�� 7HUGDSDW� EHEHUDSD� GHILQLVL�

PHQJHQDL� PDWHPDWLND�� DQWDUD� ODLQ�

GLNHPXNDNDQ� ROHK� 5H\V� GDQ� +XGRMR�� 5H\V�

GDODP�0XUQLDWL�����������EDKZD�PDWHPDWLND�

DGDODK� WHODDKDQ� WHQWDQJ� SROD� GDQ� KXEXQJDQ��

VXDWX� MDODQ� DWDX� SROD� EHUSLNLU�� VXDWX� VHQL��

VXDWX�EDKDVD�GDQ�VXDWX�DODW��

3HUDWXUDQ� 3HPHULQWDK� 1R�� ��� 7DKXQ�

������3DVDO����$\DW�����PHQMHODVNDQ�EDKZD�

SHQLODLDQ� SHQGLGLNDQ� NKXVXVQ\D� SHQLODLDQ�

KDVLO� EHODMDU� SHVHUWD� GLGLN� SDGD� MHQMDQJ�

SHQGLGLNDQ�GDVDU�GDQ�PHQHQJDK� WHUGLUL� DWDV��

D�� 3HQLODLDQ� KDVLO� EHODMDU� ROHK� SHQGLGLN�� E��

3HQLODLDQ� KDVLO� EHODMDU� ROHK� VDWXDQ�

SHQGLGLNDQ�� GDQ� F�� 3HQLODLDQ� KDVLO� EHODMDU�

ROHK� SHPHULQWDK�� 'LMHODVNDQ� OHELK� ODQMXW�

GDODP� SDVDO� ��� D\DW� ���� EDKZD� SHQLODLDQ�

KDVLO� EHODMDU� \DQJ� GLODNXNDQ� ROHK� SHQGLGLN�

GLODNXNDQ� VHFDUD� EHUNHVLQDPEXQJDQ� XQWXN�

PHPDQWDX� SURVHV�� NHPDMXDQ� GDQ� SHUEDLNDQ�

KDVLO� GDODP� EHQWXN� XODQJDQ� KDULDQ�� XODQJDQ�

WHQJDK�VHPHVWHU��XODQJDQ�DNKLU�VHPHVWHU�GDQ�

XODQJDQ� NHQDLNDQ� NHODV�� 3HQLODLDQ� KDVLO�

EHODMDU� ROHK� SHQGLGLN�� DQWDUD� ODLQ� GLJXQDNDQ�

XQWXN�PHQLODL�SHQFDSDLDQ�NRPSHWHQVL�SHVHUWD�

GLGLN��GLPDQD�SHQLODLDQ�\DQJ�GLODNXNDQ�ROHK�

SHQGLGLN� LQL� KDUXV� EHUEDVLV� NRPSHWHQVL��

WHUHQFDQD�� WHUSDGX�� PHQ\HOXUXK�� GDQ�

EHUNHVLQDPEXQJDQ�� VHKLQJJD� GHQJDQ�

SHQLODLDQ� LQL� GLKDUDSNDQ� SHQGLGLN� GDSDW�

PHQJHWDKXL�WLQJNDW�NRPSHWHQVL�\DQJ�GLFDSDL�

ROHK� VHWLDS� VLVZD�� PHQLQJNDWNDQ� PRWLYDVL�
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EHODMDU� VLVZD�� GDQ� PDPSX� PHQJKDQWDUNDQ�

VLVZD� PHQFDSDL� NRPSHWHQVL� PLQLPDO� \DQJ�

WHODK�GLWHQWXNDQ �%613��

6WDQGDU� NRPSHWHQVL� PHUXSDNDQ�

NRPSHWHQVL�PLQLPDO�\DQJ�KDUXV�GLPLOLNL�ROHK�

VLVZD��.XULNXOXP�7LQJNDW�6DWXDQ�3HQGLGLNDQ�

����������� PHPXDW� VWDQGDU� NRPSHWHQVL�

PDWHPDWLND�VHNRODK�GDVDU�NHODV�,9�6HPHVWHU�

��� \DLWX� PHQMXPODKNDQ� GDQ� PHQJXUDQJNDQ�

ELODQJDQ� EXODW� GHQJDQ� GHQJDQ� NRPSHWHQVL�

GDVDU�� ���� PHQJXUXWNDQ� ELODQJDQ� EXODW�� ����

PHQMXPODKNDQ� ELODQJDQ� EXODW�� ����

PHQJXUDQJNDQ�ELODQJDQ�EXODW������PHODNXNDQ�

RSHUDVL� KLWXQJ� FDPSXUDQ�� 6HPHQWDUD� JXUX�

PHQMDEDUNDQ� ODJL� NH� GDODP� LQGLNDWRU�

SHQFDSDLDQ� NRPSHWHQVL�� DQWDUD� ODLQ��

PHODNXNDQ� RSHUDVL� SHQMXPODKDQ� ELODQJDQ�

EXODW�� .ULWHULD� .HWXQWDVDQ� 0LQLPDO� �..0��

LQGLNDWRU� NRPSHWHQVL� LQL� WHODK� GLWHQWXNDQ�

ROHK�JXUX�VHEHVDU�������

'DUL� SDSDUDQ� GL� DWDV� GDSDW�

GLSDKDPL� EDKZD� KDVLO� EHODMDU� PDWHPDWLND�

DGDODK� VXDWX� SHUXEDKDQ� \DQJ� GDSDW� EHUXSD�

NHPDPSXDQ� EHUSLNLU�� NHWHUDPSLODQ�� DWDX�

VLNDS� VHVHRUDQJ� VHEDJDL� KDVLO� GDUL�

SHQJDODPDQ�EHODMDU�PDWHPDWLND��

3HQJDODPDQ� EHODMDU� \DQJ� GLEHULNDQ�

NHSDGD� VLVZD� KDUXV� VHVXDL� GHQJDQ�

SHUNHPEDQJDQ� VLVZD�� 0HQXUXW� %UXQHU�

NHPDPSXDQ� DQDN� EHUNHPEDQJ� VHFDUD�

EHUWDKDS�PXODL�GDUL� \DQJ�VHGHUKDQD�NH�\DQJ�

UXPLW��PXODL�GDUL�\DQJ�PXGDK�NH�\DQJ�VXOLW��

GDQ� PXODL� GDUL� \DQJ� Q\DWD� DWDX� NRQNUHW� NH�

\DQJ� DEVWUDN�� 8UXWDQ� WHUVHEXW� GDSDW�

PHPEDQWX� SHVHUWD� GLGLN� XQWXN� PHQJLNXWL�

SHODMDUDQ� GHQJDQ� OHELK� PXGDK�� %UXQHU�

PHQ\HEXWNDQ� WLJD� WLQJNDWDQ \DQJ� SHUOX�

GLSHUKDWLNDQ� GDODP� PHQJDNRPRGDVLNDQ�

NHDGDDQ� SHVHUWD� GLGLN�� \DLWX�� �D�� WDKDS�

SHUWDPD� HQDFWLYH �PDQLSXODVL� REMHN�

ODQJVXQJ��� �E�� WDKDS� NH� GXD� LFRQLF�

�PDQLSXODVL� REMHN� WLGDN� ODQJVXQJ��� GDQ� �F��

WDKDS� NH� WLJD� V\PEROLF �PDQLSXODVL� VLPERO��

�*DWRW�0XKVHW\R���������������

6HMDODQ�GHQJDQ�%UXQHU��0XKVHW\R��GNN�

����������������� PHQJHQDONDQ� NRQVHS�

RSHUDVL� KLWXQJ� SDGD� VLVWHP� ELODQJDQ� EXODW�

\DQJ� GLODNXNDQ� PHODOXL� WLJD� WDKDS�� 3DGD�

WDKDS� SHUWDPD� WHUGDSDW� �� PRGHO� SHUDJDDQ�

\DQJ� GDSDW� GLNHPEDQJNDQ�� \DLWX� \DQJ�

PHQJJXQDNDQ� SHQGHNDWDQ� KLPSXQDQ�

�PHQJJXQDNDQ� DODW� SHUDJD� PDQLN�PDQLN���

VHGDQJNDQ�PRGHO�\DQJ�NH�GXD�PHQJJXQDNDQ�

SHQGHNDWDQ� KXNXP� NHNHNDODQ� SDQMDQJ�

�PHQJJXQDNDQ� DODW� SHUDJD� EDORN� JDULV�

ELODQJDQ�DWDX�SLWD�JDULV�ELODQJDQ�DWDX�WDQJJD�

JDULV� ELODQJDQ��� 3DGD� WDKDS� NH� GXD�� SURVHV�

SHQJHUMDDQ� RSHUDVL� KLWXQJQ\D� GLDUDKNDQ�

PHQJJXQDNDQ�JDULV�ELODQJDQ�GDQ�SDGD� WDKDS�

NH� WLJD� NHSDGD� VLVZD� EDUX� GLSHUNHQDONDQ�

GHQJDQ� NRQVHS�NRQVHS� RSHUDVL� KLWXQJ� \DQJ�

EHUVLIDW�DEVWUDN�

3HQHOLWLDQ� LQL� PHPIRNXVNDQ� SDGD�

PDWHUL� RSHUDVL� SHQMXPODKDQ� ELODQJDQ� EXODW��

+DO� LQL� GLODNXNDQ� NDUHQD� PDWHUL� RSHUDVL�

SHQMXPODKDQ� ELODQJDQ� EXODW� PHUXSDNDQ�
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PDWHUL� SUDV\DUDW� XQWXN� PHODNXNDQ� RSHUDVL�

SHQJXUDQJDQ� ELODQJDQ� EXODW�� 0DWHUL� RSHUDVL�

SHQMXPODKDQ� ELODQJDQ� EXODW� SDGD� SHQHOLWLDQ�

LQL� GLNHQDONDQ� NHSDGD� VLVZD� GLPXODL� SDGD�

WDKDS� NRQNUHW�� 3DGD� SHQHOLWLDQ� LQL� SHQXOLV�

PHQJJXQDNDQ� JDULV� ELODQJDQ� \DQJ�GLJDPEDU�

SDGD�ODQWDL�NHODV�

0D\HVW\� GDODP� 6XMLRQR� 6XMLRQR�

���������� PHQ\DWDNDQ� EDKZD� EDJL� VHRUDQJ�

DQDN�� EHUPDLQ� DGDODK� NHJLDWDQ� \DQJ�PHUHND�

ODNXNDQ� VHSDQMDQJ� KDUL� NDUHQD� EDJL� DQDN�

EHUPDLQ� DGDODK� KLGXS� GDQ� KLGXS� DGDODK�

SHUPDLQDQ��

$GDSXQ� FDUD� GDQ� DWXUDQ� \DQJ�

GLJXQDNDQ� GDODP� SHUPDLQDQ� /RPSDW� +HQWL�

LQL�DGDODK�VHEDJDL�EHULNXW�

�� %XDWODK� JDULV� ELODQJDQ� GL� ODQWDL� DWDX�

WDQDK�GHQJDQ�NDSXU�

�� 3HUPDLQDQ�GLDZDOL�GHQJDQ�EHUVXLW�DQWDUD�

SHPDLQ�,�GDQ�,,��

�� 3HPHQDQJ� VXLW� DNDQ� EHUKDN� PHPEXDW�

VRDO�RSHUDVL�SHQMXPODKDQ�SDGD�ELODQJDQ�

EXODW��PLVDOQ\D����������

�� /RPSDWDQ� SHUWDPD� GLPXODL� GDUL� WLWLN� ��

\DQJ� GLODNXNDQ� EHUVDPD�VDPD� VDPELO�

EHUJDQGHQJDQ� WDQJDQ�� .DUHQD� ELODQJDQ�

SHUWDPD�SDGD�VRDO�EHUWDQGD�SRVLWLI��PDND�

DUDK� ORPSDWDQ� PHQJKDGDS� NH� SRVLWLI��

%DQ\DNQ\D� ORPSDWDQ� VHVXDL� GHQJDQ�

ELODQJDQ� SHUWDPD� SDGD� VRDO� \DQJ� WHODK�

GLEXDW

�� 6HWHODK� NHGXD� SHPDLQ� EHUKHQWL�

PHORPSDW� GL WLWLN� ELODQJDQ� \DQJ� WHSDW�

PHUHND� PHODNXNDQ� VXLW� XQWXN� NDOL� NH�

GXD�

�� 3HPHQDQJ� VXLW� EHUKDN� PHODQMXWNDQ�

ORPSDWDQ�NH�GXD��6HPHQWDUD�\DQJ�NDODK��

WHWDS�EHUDGD�GL� WHPSDW��.DUHQD�ELODQJDQ�

NH� GXD� SDGD� VRDO� EHUWDQGD� QHJDWLI� ������

PDND� DUDK� ORPSDWDQQ\D� PHQJKDGDS�

ELODQJDQ� QHJDWLI�� %DQ\DNQ\D� ORPSDWDQ�

VHVXDL�GHQJDQ�ELODQJDQ�NH�GXD�SDGD�VRDO�

\DQJ�WHODK�GLEXDW������

�� $SDELOD� ORPSDWDQQ\D� EHUKHQWL� GL� WLWLN�

ELODQJDQ�\DQJ�VDODK��PDND�SHPDLQ�\DQJ�

NDODK� SDGD� VXLWDQ� NH� GXD� EHUKDN�

PHODNXNDQ� ORPSDWDQ�� 3HPHQDQJ�

GLWHQWXNDQ� SDGD� NHWHSDWDQ� ORPSDWDQ� NH�

GXD�GL�WLWLN�\DQJ�WHSDW������

3HQHOLWLDQ�PHQJHQDL�JDPH GDQ� RSHUDVL�

KLWXQJ� ELODQJDQ� EXODW� WHODK� GLODNXNDQ� ROHK�

$KPDG� )DLT� $EURU�� 3HQHOLWLDQ� WHUVHEXW�

EHUWXMXDQ�XQWXN�PHPEDQJXQ�VHEXDK�DSOLNDVL�

JDPH XQWXN� PHGLD� SHPEHODMDUDQ� SDGD� PDWD�

SHODMDUDQ�PDWHPDWLND�GHQJDQ�SRNRN�EDKDVDQ�

RSHUDVL� KLWXQJ� ELODQJDQ� EXODW� GDQ�

PHQJHWDKXL� WLQJNDW� NHOD\DNDQ� DSOLNDVL�

WHUVHEXW� VHEDJDL� PHGLD� SHPEHODMDQ� SDGD�

PDWD� SHODMDUDQ� PDWHPDWLND� NHODV� 9,� 6'�

1HJHUL�-HWLV����+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�

EDKZD�WLQJNDW�YDOLGDVL�SHQJHPEDQJDQ�PHGLD�

EHUEDVLV� DSOLNDVL� JDPH GDUL� DKOL� PHGLD�

GLSHUROHK� QLODL� UDWD�UDWD� ����� SDGD� NDWHJRUL�

VDQJDW�OD\DN��DKOL�PDWHUL�GLSHUROHK�QLODL�UDWD�

UDWD� ����� SDGD� NDWHJRUL� VDQJDW� OD\DN�� GDQ�

SHQLODLDQ� VLVZD� NHODV� 9,� 6'� 1HJHUL� -HWLV� ��
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GLSHUROHK� QLODL� UDWD�UDWD� ����� SDGD� NDWHJRUL�

VDQJDW� OD\DN�� 7LQJNDW� NHOD\DNDQ� DSOLNDVL�

JDPH GDSDW�GLOLKDW�SDGD�GLDJUDP�EHULNXW�

%HUGDVDUNDQ� SHQHOLWLDQ� \DQJ�GLODNXNDQ�

ROHK� $KPDG� )DLT� $EURU GDSDW� GLSDKDPL�

EDKZD�SHUPDLQDQ�\DQJ�PHQ\HQDQJNDQ�GDSDW�

GLWHUDSNDQ� GDODP� SHPEHODMDUDQ� PDWHPDWLND�

PDWHUL�RSHUDVL�KLWXQJ�ELODQJDQ�EXODW��

3HQHOLWLDQ� \DQJ�GLODNXNDQ�ROHK�SHQXOLV�

GL� 6HNRODK� 'DVDU� 1HJHUL� ��� 3DQMDN�� 'XVXQ�

3DQMDN�� 'HVD� 6DKDQ�� .HFDPDWDQ� 6HOXDV��

.DEXSDWHQ� %HQJND\DQJ�� 3URYLQVL�

.DOLPDQWDQ� %DUDW� LQL� EHUWXMXDQ XQWXN

PHQLQJNDWNDQ KDVLO� EHODMDU� PDWHPDWLND�

PDWHUL� RSHUDVL� SHQMXPODKDQ� ELODQJDQ� EXODW�

SDGD� VLVZD� NHODV� ,9� PHODOXL� SHUPDLQDQ�

/RPSDW�+HQWL�

0(72'(�

-HQLV� SHQHOLWLDQ� \DQJ� DNDQ� GLJXQDNDQ�

DGDODK�SHQHOLWLDQ� WLQGDNDQ�NHODV� �&ODVVURRP

$FWLRQ� 5HVHDUFK�� PHQJJXQDNDQ� SHQGHNDWDQ�

GHVNULSWLI� NXDOLWDWLI�� 3HQHOLWLDQ� LQL�

PHQJJXQDNDQ� SHQHOLWLDQ� WLQGDNDQ� PRGHO�

.HPPLV� GDQ� � 7DJJDUW�� 0RGHO� SHQHOLWLDQ�

WLQGDNDQ� VSLUDO� LQL� EHUWXMXDQ� XQWXN�

PHPSHUEDLNL� DWDX� PHQLQJNDWNDQ� SURVHV�

EHODMDU� PHQJDMDU�� 'HVDLQ� LQWHUYHQVL�

WLQGDNDQ�UDQFDQJDQ� VLNOXV� SHQHOLWLDQ� LQL�

PHQJJXQDNDQ� PRGHO� .HPPLV� GDQ� 7DJJDUW�

������������� \DQJ� GLGDVDUNDQ� DWDV�� ����

SHUHQFDQDDQ�� ���� WLQGDNDQ�� ���� SHQJDPDWDQ��

GDQ�����UHIOHNVL��+XEXQJDQ�DQWDUD�NRPSRQHQ�

WHUVHEXW� PHQXQMXNNDQ� VHEXDK� VLNOXV� DWDX�

NHJLDWDQ�EHUXODQJ�

3HQHOLWLDQ� LQL� GLODNXNDQ� GL� 6HNRODK�

'DVDU� 1HJHUL� �� 3DQMDN�� 'HVD� 6DKDQ��

.HFDPDWDQ� 6HOXDV�� .DEXSDWHQ� %HQJND\DQJ��

3URYLQVL�.DOLPDQWDQ�%DUDW��:DNWX�SHQHOLWLDQ�

SDGD� WDKXQ� SHODMDUDQ� ��������� \DQJ�

GLODNVDQDNDQ� SDGD� EXODQ� -DQXDUL VDPSDL�

GHQJDQ�EXODQ�)HEUXDUL �����

3HQHOLWLDQ�GLODNVDQDNDQ�GDODP��� VLNOXV�

GDQ�VHWLDS�VLNOXV�WHUGLUL�DWDV���NDOL�SHUWHPXDQ�

GHQJDQ�ZDNWX���[����PHQLW�VHWLDS�SHUWHPXDQ�

.DUHQD�PDWHUL�RSHUDVL�SHQMXPODKDQ�ELODQJDQ�

EXODW�PHUXSDNDQ�PDWHUL�SUDV\DUDW�EDJL�PDWHUL�

VHODQMXWQ\D�� \DLWX� RSHUDVL� SHQJXUDQJDQ�

ELODQJDQ�EXODW��PDND� SHODNVDQDDQ� SHQHOLWLDQ�

GLODNXNDQ�SDGD�MDP�SHODMDUDQ�HIHNWLI�

3HQHOLWLDQ� LQL�PHQJJXQDNDQ� � GXD� GDWD��

\DLWX� GDWD� SHPDQWDX� WLQGDNDQ� � �SURVHV�� GDQ�

GDWD� SHQHOLWLDQ� �KDVLO��� 'DWD� \DQJ� GLSHUROHK�

GDUL�NHVHVXDLDQ�SHODNVDQDDQ�GHQJDQ� UHQFDQD

WLQGDNDQ PHUXSDNDQ�GDWD�SHPDQWDX�WLQGDNDQ��

6HPHQWDUD� GDWD� \DQJ� GLSHUROHK� GDUL�

NHPDPSXDQ DZDO� VLVZD� GDODP� SHUROHKDQ�

VNRU�KDVLO�EHODMDU�PDWHPDWLND�PDWHUL�RSHUDVL�

SHQMXPODKDQ� ELODQJDQ�EXODW�PHUXSDNDQ�GDWD�

SHQHOLWLDQ� \DQJ� PHQMDGL IRNXV� SHQHOLWLDQ

GHQJDQ�VXPEHU GDWD��VLVZD�NHODV�,9 6'1����

3DQMDN�\DQJ�EHUMXPODK����VLVZD�

.HEHUKDVLODQ� WLQGDNDQ� GLWHQWXNDQ� ROHK�

EHVDUQ\D� SURVHQWDVH� NHQDLNDQ� PLQLPDO�

WLQGDNDQ� GDQ� SHQFDSDLDQ� ..0� LQGLNDWRU�

NRPSHWHQVL�� $GDSXQ� EHVDUQ\D� SURVHQWDVH�
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NHQDLNDQ�PLQLPDO� WLQGDNDQ� DGDODK� ���� GDQ�

EHVDUQ\D� .ULWHULD� .HWXQWDVDQ� 0LQLPDO�

�..0��LQGLNDWRU�NRPSHWHQVL�DGDODK�������

7HNQLN� SHQJXPSXODQ� GDWD� GDODP�

SHQHOLWLDQ� LQL� GLODNXNDQ� PHODOXL� WHNQLN�

REVHUYDVL�� OHPEDU� SHQLODLDQ�� GDQ�

GRNXPHQWDVL�� 7HNQLN�WHNQLN� LQL� GLODNXNDQ�

VHVXDL� GHQJDQ� GDWD� \DQJ� GLSHUOXNDQ� GDODP�

SHQHOLWLDQ�� 2EVHUYDVL� GLODNXNDQ� XQWXN�

PHPSHUROHK� GDWD� WHQWDQJ� SURVHV�

SHPEHODMDUDQ�� ,QVWUXPHQ REHUYDVL� EHUXSD�

NRORP� GLPHQVL� SHQJDPDWDQ� \DQJ� EHULVL�

SHODNVDQDDQ SHPEHODMDUDQ�� DVSHN�

SHQJDPDWDQ� \DQJ� EHULVL� NHJLDWDQ� JXUX� GDQ�

VLVZD��VHUWD�NRORP�NHWHUDQJDQ�\DQJ�EHULVL�\D�

GDQ� WLGDN� \DQJ� KDUXV� GLLVL� GHQJDQ� WDQGD�

FKHFN� OLVW �¥�� ROHK� WHPDQ� VHMDZDW� +DVLO

EHODMDU� VLVZD� EHUXSD� VNRU� \DQJ� GLSHUROHK�

PHODOXL�WHV�WHUWXOLV� 6NRU�PHPLOLNL�UHQWDQJ���

����+DVLO� \DQJ�GLSHUROHK� GLPDVXNNDQ�GDODP�

OHPEDU� SHQLODLDQ� XQWXN� VHODQMXWQ\D�

GLDQDOLVLV�

$QDOLVLV� GDWD� SHQHOLWLDQ� GLODNXNDQ�

GHQJDQ� PHQJXML� KLSRWHVLV� WLQGDNDQ�� \DLWX�

GHQJDQ� PHQJJXQDNDQ� SHUEHGDDQ� UDWD�UDWD�

VNRU� VLVZD� VHEHOXP� PHPSHUROHK� WLQGDNDQ

GDQ� VHWHODK� PHPSHUROHK� WLQGDNDQ�� $QDOLVLV�

GDWD� LQL� GLODNXNDQ� GDODP� VHWLDS� DNKLU� VLNOXV

GHQJDQ�PHQJKLWXQJ� UDWD�UDWD� VNRU� VLVZD�GDQ�

SURVHQWDVH� NHQDLNDQ� GHQJDQ� PHPSHUKDWLNDQ�

NULWHULD� NHEHUKDVLODQ� WLQGDNDQ� \DQJ� WHODK�

GLWHWDSNDQ�� 7HNQLN� DQDOLVLV� GDWD� \DQJ�

GLJXQDNDQ� EHUWXMXDQ� XQWXN� PHQJHWDKXL�

SHQJDUXK� SHPEHULDQ� WLQGDNDQ� GDODP� EHQWXN�

SHUPDLQDQ� /RPSDW� +HQWL� SDGD� VLVZD� NHODV�

,9� VHNRODK� GDVDU� GDODP� XSD\D� SHQLQJNDWDQ�

KDVLO� EHODMDU� PDWHPDWLND� PDWHUL� RSHUDVL�

SHQMXPODKDQ�ELODQJDQ�EXODW�

3HODNVDQDDQ�7LQGDNDQ

,QWHUYHQVL� WLQGDNDQ� SHQLQJNDWDQ� KDVLO�

EHODMDU� PDWHPDWLND� PDWHUL� RSHUDVL� ELODQJDQ�

EXODW� GLODNVDQDNDQ� GDODP� �� VLNOXV� \DQJ�

WHUGLUL� DWDV� �� NDOL� SHUWHPXDQ� VHWLDS� VLNOXV��

/DQJNDK�ODQJNDK�NHJLDWDQ�SDGD�VHWLDS�VLNOXV�

DGDODK�VDPD��3HUEHGDDQQ\D�KDQ\D�SDGD�VRDO�

\DQJ� GLEHULNDQ� VHFDUD� EHUWDKDS� VHVXDL�

GHQJDQ� WXMXDQ� SHPEHODMDUDQ� \DQJ� WHODK�

GLWHWDSNDQ�� 3DGD� VLNOXV� ,�� SHUWHPXDQ� NH����

VRDO� \DQJ� GLEHULNDQ� GHQJDQ� KDVLO� �� VDPSDL�

GHQJDQ� ��� �������3DGD� SHUWHPXDQ� NH���� VRDO�

\DQJ� GLEHULNDQ� GHQJDQ� KDVLO� �� VDPSDL�

GHQJDQ� ��� ������� 6HPHQWDUD� SDGD� VLNOXV� ,,��

SHUWHPXDQ� NH���� VRDO� \DQJ� GLEHULNDQ�

PHQLQJNDW� ODJL� GHQJDQ� KDVLO� �� VDPSDL�

GHQJDQ� ���� �������� 3DGD� SHUWHPXDQ� NH����

VRDO� \DQJ� GLEHULNDQ� GHQJDQ� KDVLO� �� VDPSDL�

GHQJDQ������������

3DGD� NHJLDWDQ� SHPEHODMDUDQ�� JXUX�

PHQ\DPSDLNDQ� WHUOHELK� GXOX� WXMXDQ� \DQJ�

DNDQ� GLFDSDL� GDQ� NHJLDWDQ� \DQJ� DNDQ�

GLODNXNDQ� KDUL� LWX�� .HPXGLDQ� JXUX�

PHODNXNDQ� DSHUVHSVL�� 6HEHOXP� PHODNXNDQ�

SHUPDLQDQ� WHUOHELK� GXOX� JXUX� PHPLQWD�

EHEHUDSD� VLVZD� PHQ\HOHVDLNDQ� VRDO� RSHUDVL�

SHQMXPODKDQ� ELODQJDQ� EXODW� GL� SDSDQ� WXOLV��

6HODQMXWQ\D� JXUX� PHQ\DPSDLNDQ� FDUD� GDQ�



3HQLQJNDWDQ�+DVLO�%HODMDU�0DWHPDWLND�0DWHUL�
2SHUDVL�3HQMXPODKDQ�%LODQJDQ�%XODW�0HODOXL�
3HUPDLQDQ�/RPSDW�+HQWL
1HQHQJ�(OLDQD�

��

DWXUDQ�GDODP�SHUPDLQDQ��6HFDUD�EHUSDVDQJDQ�

VLVZD�PHODNXNDQ�SHUPDLQDQ��6HWHODK�VHOXUXK�

VLVZD� PHQGDSDW� NHVHPSDWDQ� WXUXW� GDODP�

SHUPDLQDQ�� VLVZD� GLPLQWD� PHQ\HOHVDLNDQ�

VRDO� RSHUDVL� SHQMXPODKDQ� ELODQJDQ� EXODW� GL�

EXNX�WXOLV��.HWLND�WLED�SDGD�ZDNWX�\DQJ�WHODK�

GLWHQWXNDQ��JXUX�EHUVDPD�VDPD�GHQJDQ�VLVZD�

PHPEDKDV� KDVLO� SHNHUMDDQ� VLVZD��

6HODQMXWQ\D� JXUX�PHPEHULNDQ� SHQLODLDQ� GDQ�

PHQJDGDNDQ� SHPDQWDSDQ� PDWHUL� SHODMDUDQ��

.HJLDWDQ� UHIOHNVL� GLODNXNDQ� DQWDUD� JXUX�GDQ�

VLVZD�� 3HPEHODMDUDQ� GLDNKLUL� GHQJDQ� WLQGDN�

ODQMXW�ROHK�JXUX�GHQJDQ�FDUD�PHQ\DPSDLNDQ�

PDWHUL�SHODMDUDQ�\DQJ�DNDQ�GDWDQJ�

%HUGDVDUNDQ� REVHUYDVL� VDDW� LQWHUYHQVL�

WLQGDNDQ� GLEHULNDQ�� SURVHV� SHPEHODMDUDQ�

EHUODQJVXQJ� VDQJDW� EDLN�� *XUX� PHODNXNDQ�

ODQJNDK�ODQJNDK�VHVXDL�GHQJDQ�UHQFDQD�\DQJ�

WHODK� GLEXDW�� 6HPHQWDUD VHPXD� VLVZD�

PHQGDSDW� NHVHPSDWDQ� GDODP� SHUPDLQDQ��

6HPXD� VLVZD� WDPSDN� DQWXVLDV� PHQJLNXWL�

SHUPDLQDQ��

+$6,/�

%HUGDVDUNDQ� DVHVPHQ� DZDO�� KDVLO�

SHQLODLDQ� WHUKDGDS� KDVLO� EHODMDU� PDWHPDWLND�

PDWHUL� RSHUDVL� SHQMXPODKDQ� ELODQJDQ� EXODW�

VDQJDW� UHQGDK�� 3HUPDLQDQ� /RPSDW� +HQWL�

\DQJ� GLWHUDSNDQ� ROHK� SHQXOLV� SDGD�

SHPEHODMDUDQ� PDWHPDWLND� PHQDPEDK�

SHPDKDPDQ� \DQJ� PHQGDODP� SDGD� VLVZD��

VHKLQJJD�PDPSX�PHQLQJNDWNDQ�KDVLO�EHODMDU�

PDWHPDWLND� PDWHUL� RSHUDVL� SHQMXPODKDQ�

ELODQJDQ�EXODW� SDGD� VLVZD� NHODV� ,9�6HNRODK�

'DVDU�1HJHUL����3DQMDN�

%HUGDVDUNDQ� KDVLO� DVHVPHQ� DZDO�� KDVLO�

EHODMDU� PDWHPDWLND� PDWHUL� RSHUDVL�

SHQMXPODKDQ� ELODQJDQ� EXODW� SDGD VLVZD

PDVLK� UHQGDK�� 'DUL� VNRU� PDNVLPDO� VHEHVDU�

���� VLVZD� KDQ\D� PHQFDSDL� UDWD�UDWD� VNRU

VHEHVDU� ����� ��������� 0HUHND� PHQJDODPL�

NHVXOLWDQ� GDODP� PHQHQWXNDQ� KDVLO� DNKLU�

EHUWDQGD�SRVLWLI�DWDX�QHJDWLI��

3DGD� VLNOXV� ,�� UDWD�UDWD� VNRU� \DQJ�

GLSHUROHK� VLVZD� PHQJDODPL� SHQLQJNDWDQ�

\DQJ� WDMDP�� 5DWD�UDWD� VNRU� \DQJ� GLSHUROHK�

VLVZD� VHEHVDU� ����� ���������� $UWLQ\D�� WHODK�

WHUMDGL�SHQLQJNDWDQ�VHEHVDU���������'DWD�LQL

PHQXQMXNNDQ EDKZD KDVLO LQWHUYHQVL

WLQGDNDQ WHODK PHOHELKL SURVHQWDVH NHQDLNDQ�

PLQLPDO�\DQJ�WHODK�GLWHWDSNDQ� VHEHVDU������

1DPXQ�� GLNDUHQDNDQ� EHOXP� WHUFDSDLQ\D�

VHPXD� WXMXDQ� SHPEHODMDUDQ� \DQJ� WHODK�

GLWHWDSNDQ��PDND� VLNOXV� ,,� KDUXV� GLODQMXWNDQ�

VHVXDL�GHQJDQ�UHQFDQD�WLQGDNDQ��'LWLQMDX�GDUL�

VHJL� NHDNWLIDQ�� VHOXUXK� VLVZD� PHQXQMXNNDQ�

DQWXVLDVPH�\DQJ�WLQJJL�GDODP�SHUPDLQDQ�

3DGD� VLNOXV� ,,�� SHPDKDPDQ� \DQJ�

VHPDNLQ�PHQGDODP�WHUKDGDS�PDWHUL�PHPEXDW�

VLVZD� PDPSX� PHQ\HOHVDLNDQ� VRDO�VRDO�

GHQJDQ� VDQJDW� EDLN�� 3DGD� SHUWHPXDQ� NH���

GDQ� �� WHUGDSDW� EHEHUDSD� DQDN� \DQJ� PHUDVD�

NHFHZD�GHQJDQ�KDVLO� SHUROHKDQ� VNRU�PHUHND�

GLNDUHQDNDQ� NHWLGDNWHOLWLDQ�PHUHND�� 1DPXQ��

PHUHND� PDPSX� PHQ\HOHVDLNDQ� VRDO� GHQJDQ�

EHQDU� VHWHODK� JXUX� PHPLQWD� PHUHND� XQWXN�
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PHPSHUEDLNLQ\D��+DVLO� DVHVPHQ�SDGD� VLNOXV�

,,�PHQXQMXNNDQ� SHQLQJNDWDQ�� 5DWD�UDWD� VNRU�

\DQJ� GLSHUROHK� VLVZD� VHEHVDU� ����� ���������

$UWLQ\D�� WHODK� WHUMDGL� SHQLQJNDWDQ� VHEHVDU�

��������'DWD� LQL PHQXQMXNNDQ EDKZD KDVLO

LQWHUYHQVL WLQGDNDQ WHODK PHOHELKL SURVHQWDVH

NHQDLNDQ� PLQLPDO� \DQJ� WHODK� GLWHWDSNDQ�

VHEHVDU� ���� 'DWD� LQL� PHQXQMXNNDQ� SXOD�

NHEHUKDVLODQ� GDODP� SHQFDSDLDQ� ..0�

LQGLNDWRU� NRPSHWHQVL� \DQJ� WHODK GLWHWDSNDQ�

VHEHVDU� ������ 'LWLQMDX� GDUL� VHJL� NHDNWLIDQ��

VHOXUXK� VLVZD� PDVLK� PHQXQMXNNDQ�

DQWXVLDVPH� \DQJ� WLQJJL� GDODP� SHUPDLQDQ��

0HUHND� PHQFDUL� SDVDQJDQ� \DQJ� EHUEHGD�

GHQJDQ�SDVDQJDQ�VHEHOXPQ\D��

3(0%$+$6$1

3HQHUDSDQ� SHUPDLQDQ� /RPSDW� +HQWL�

GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU�PDWHPDWLND�

PDWHUL� RSHUDVL� SHQMXPODKDQ� ELODQJDQ� EXODW�

SDGD� VLVZD�� 3HQHUDSDQ� SHUPDLQDQ� /RPSDW�

+HQWL�PHPEHUL� SHPDKDPDQ� \DQJ�PHQGDODP�

NHSDGD�VLVZD�NHODV�,9�6HNRODK�'DVDU�1HJHUL�

���3DQMDN��VHKLQJJD�KDVLO�EHODMDU�PDWHPDWLND�

PDWHUL� RSHUDVL� SHQMXPODKDQ� ELODQJDQ� EXODW�

PHQMDGL� PHQLQJNDW� GHQJDQ� SHUROHKDQ� UDWD�

UDWD� VNRU� VHEHVDU� ����� SDGD� DVHVPHQ� DZDO�

PHQMDGL������SDGD�DVHVPHQ�DNKLU�

6,038/$1�

%HUGDVDUNDQ� WHPXDQ� GDQ� SHPEDKDVDQ��

KDVLO�SHQHOLWLDQ� WLQGDNDQ�³3HQLQJNDWDQ�+DVLO�

%HODMDU� 0DWHPDWLND� 0DWHUL� 2SHUDVL�

3HQMXPODKDQ� %LODQJDQ� %XODW� PHODOXL�

3HUPDLQDQ�/RPSDW�+HQWL´�GL�6HNRODK�'DVDU�

1HJHUL� ��� 3DQMDN�� 'XVXQ� 3DQMDN�� 'HVD�

6DKDQ�� .HFDPDWDQ� 6HOXDV�� .DEXSDWHQ�

%HQJND\DQJ�� 3URYLQVL� .DOLPDQWDQ� %DUDW�

GDSDW� GLWDULN� NHVLPSXODQ�� ���� KDVLO� EHODMDU�

PDWHPDWLND� PDWHUL� RSHUDVL� SHQMXPODKDQ�

ELODQJDQ� GDSDW� GLWLQJNDWNDQ� GHQJDQ�

PHQHUDSNDQ� SHUPDLQDQ� /RPSDW� +HQWL�� ����

SHUPDLQDQ� /RPSDW� +HQWL� GDSDW�

PHQLQJNDWNDQ� KDVLO� EHODMDU� PDWHPDWLND�

PDWHUL� RSHUDVL� SHQMXPODKDQ� ELODQJ� EXODW�

SDGD� VLVZD� GHQJDQ� UDWD�UDWD� VNRU� ����� SDGD�

DVHVPHQ� DZDO� PHQMDGL� VHEHVDU� ����� SDGD�

DVHVPHQ�DNKLU��

6DUDQ� \DQJ� GDSDW� GLNHPXNDNDQ� WHUNDLW�

SHQHOLWLDQ� LQL� DGDODK� GLWHUDSNDQQ\D�

SHUPDLQDQ� /RPSDW� +HQWL� GL� 6HNRODK� 'DVDU�

1HJHUL� ��� 3DQMDN� PDXSXQ� VHNRODK� ODLQ�

VHEDJDL� VDODK� VDWX� XSD\D� JXUX� GDODP�

PHQHUDSNDQ� VWUDWHJL� SHPEHODMDUDQ� \DQJ�

PHQ\HQDQJNDQ� GDQ� GDODP� XSD\D� JXUX�

PHQLQJNDWNDQ� KDVLO� EHODMDU� PDWHPDWLND�

PDWHUL�RSHUDVL�SHQMXPODKDQ�ELODQJDQ�EXODW�
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$QLWDK� :�� 6UL�� GNN�� ������ 6WUDWHJL�

3HPEHODMDUDQ� GL� 6'�� -DNDUWD��

8QLYHUVLWDV�7HUEXND�

%163�� ������ .XULNXOXP� 7LQJNDW� 6DWXDQ�

3HQGLGLNDQ� 6'�0,�� -DNDUWD��

'HSDUWHPHQ�3HQGLGLNDQ�1DVLRQDO�

+XGRMR�� +HUPDQ�� ������ 0HQJDMDU� %HODMDU�

0DWHPDWLND�� -DNDUWD�� 3UR\HN�



3HQLQJNDWDQ�+DVLO�%HODMDU�0DWHPDWLND�0DWHUL�

2SHUDVL�3HQMXPODKDQ�%LODQJDQ�%XODW�0HODOXL�

3HUPDLQDQ�/RPSDW�+HQWL

1HQHQJ�(OLDQD�

��

3HQJHPEDQJDQ� /HPEDJD� 3HQGLGLNDQ�

7HQDJD�.HSHQGLGLNDQ��'LUMHQGLNWL�

.HPPLV�� 6WHSKHQ� 	� 5RELQ� 0F7DJJDUW��

������ 7KH� $FWLRQ� 5HVHDUFK� 3ODQQHU�

9LNWRULD��'HDNLQ�8QLYHUVLW\�

0XKVHW\R�� *DWRW�� ������ 3HPEHODMDUDQ�

0DWHPDWLND� 6HNRODK� 'DVDU�� -DNDUWD��

8QLYHUVLWDV�7HUEXND�

0XUQLDWL�� (QG\DK�� ������ .HVLDSDQ� %HODMDU�

0DWHPDWLND� GL� 6HNRODK� 'DVDU��

6XUDED\D�� 6XUDED\D� ,QWHOHNWXDO�

&OXE�

1DVXWLRQ�� 6�� ������ 'LNGDNWLN� $VDV�DVDV�

0HQJDMDU��-DNDUWD� %XPL�$NVDUD�

3HUDWXUDQ�3HPHULQWDK�1R�����������

6DQWURFN�� -RKQ� :� ������ /LIH�6SDQ�

'HYHORSPHQW WHUMHPDKDQ� -XGD�

'DPDQLN� GDQ� $FKPDG� &KXVDLUL��

-DNDUWD��(UODQJJD�

6XGMDQD��1DQD��������3HQLODLDQ�+DVLO�3URVHV�

%HODMDU� 0HQJDMDU�� �&HW�� ;9���

%DQGXQJ��37��5DPDMD�5RVGDNDU\D�

6XMLRQR�� <XOLDQL� 1XUDQL� GDQ� %DPEDQJ�

6XMLRQR�� %HUPDLQ� .UHDWLI� %HUEDVLV�

.HFHUGDVDQ� -DPDN�� -DNDUWD�� ,QGHNV��

�����

6XJLKKDUWR�	�$ILIDK�1XU�� ������3HQJHUWLDQ�

$NWLILWDV�%HODMDU��

'LDNVHV�-DQXDUL�����

KWWS���LG�VKYRRQJ�FRP�VRFLDO�

VFLHQFHV�HGXFDWLRQ���������

SHQJHUWLDQ DNWLYLWDV�EHODMDU��


