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7KH� W\SH� RI� WKLV� UHVHDUFK� LV� GHVFULSWLYH� UHVHDUFK� WKDW� DLPV� WR� GHWHUPLQH� WKH�
DELOLW\� RI� VWXGHQWV� PDWKHPDWLFDO� FRQQHFWLRQV� WR� VROYH� WKH� SUREOHP� RI� VWRU\� IRUP� RQ�
7ULDQJOH� DQG� 7ULDQJOH� PDWHULDO� LQ� FODVV� 9,,� RI� 603�1HJHUL� ��0DMHQH� EDVHG� RQ�
VWXGHQWV
�HDUO\�PDWK�DELOLW\��7KH�VXEMHFWV�RI�WKH�VWXG\�ZHUH���VWXGHQWV�FRQVLVWLQJ�RI���
VWXGHQWV�ZLWK�D�KLJK�OHYHO�RI�HDUO\�PDWK�DELOLW\����VWXGHQWV�ZLWK�PRGHUDWH�OHYHO�RI�PDWK�
DELOLW\��DQG���VWXGHQWV�ZLWK�ORZ�OHYHO�RI�HDUO\�PDWK�DELOLW\��7KH�UHVXOW�RI�WKH�UHVHDUFK�
VKRZV� WKDW� ���� VWXGHQWV� ZLWK� KLJK� OHYHO� RI� KLJK� PDWKHPDWLFV� DELOLW\� KDYH� KLJK�
PDWKHPDWLFDO� FRQQHFWLRQ� DELOLW\�� VWXGHQWV� ZLWK� KLJK� DELOLW\� OHYHO� FDQ� VROYH� SUREOHPV�
DQG�FRQQHFW�WKHP�ZLWK�PDWKHPDWLFV��VFLHQFH��RWKHU���DQG�GDLO\�OLIH�ZHOO��%XW�WKHUH�DUH�
VWXGHQWV� ZKR� KDYH� OLWWOH� SUREOHP� LQ� VROYLQJ� WKH� SUREOHP� ���� VWXGHQWV� ZLWK� WKH� EDVLF�
OHYHO�RI�PDWKHPDWLFV�VNLOOV�KDYH�PHGLXP�PDWK�FRQQHFWLRQ�DELOLW\��VWXGHQWV�ZLWK�DELOLW\�
OHYHO�DUH�DEOH�WR�XQGHUVWDQG�WKH�SUREOHP��EXW�KDYH�GLIILFXOW\�LQ�VROYLQJ�WKH�SUREOHP�DQG�
FRQQHFW� LW� ZLWK�PDWKHPDWLFV� FRQFHSW�� ILHOGV��� DQG� GDLO\� OLIH�� ���� VWXGHQWV� ZLWK� ORZ�
OHYHO�RI�HDUO\�PDWK�DELOLW\�KDYH�ORZ�PDWKHPDWLFDO�FRQQHFWLRQ�DELOLW\��6WXGHQWV�ZLWK�ORZ�
DELOLW\�OHYHO�KDYH�GLIILFXOW\�LQ�XQGHUVWDQGLQJ�GHWHUPLQH�WKH�HOHPHQWV�RI�WKH�SUREOHP�VR�
WKDW�WKH\�FDQ�QRW�VROYH�WKH�SUREOHP�DQG�FRQQHFW�LW�ZLWK�PDWKHPDWLFV��VFLHQFH��RWKHU���
DQG�DOVR�HYHU\GD\�OLIH��

.H\ZRUGV��PDWKHPDWLFDO�FRQQHFWLRQV��HDUO\�PDWK�VNLOOV��YHUEDO�WHVW�
�
�
3(1'$+8/8$1�

6DODK�VDWX�KDUDSDQ�\DQJ�LQJLQ�GLFDSDL�GDODP�SHPEHODMDUDQ�PDWHPDWLND�
GL�6HNRODK�0HQHQJDK�3HUWDPD��603��DGDODK�VHWLDS�VLVZD�PHPLOLNL�NHPDPSXDQ�
EHUSLNLU� PDWHPDWLND�� ,VWLODK� EHUSLNLU� PDWHPDWLND� PHPXDW� DUWL� FDUD� EHUSLNLU�
\DQJ�EHUNDLWDQ�GHQJDQ�NDUDNWHULVWLN�PDWHPDWLND��2OHK�NDUHQD�LWX��SHPEDKDVDQ�

�

��3URGL�3HQGLGLNDQ�0DWHPDWLND��8QLYHUVLWDV�6XODZHVL�%DUDW���
(�PDLO��DPUDQ\DK\D��#JPDLO�FRP�
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WHQWDQJ� EHUSLNLU� PDWHPDWLND� EHUNDLWDQ� HUDW� GHQJDQ� KDNLNDW� PDWHPDWLND� LWX�
VHQGLUL��1DWLRQDO�&RXQVLO�RI�7HDFKHU�RI�0DWKHPDWLFV� �1&70�������GDODP�'RVVH\�
HW�DO� ������� ����PHQ\DWDNDQ� EDKZD� DGD� EHEHUDSD� DVSHN� \DQJ� WHUPDVXN� GDODP�
NHPDPSXDQ� EHUSLNLU�PDWHPDWLND� GL� DQWDUDQ\D� DGDODK�0DWKHPDWLFV� DV� SUREOHP�
VROYLQJ��PDWHPDWLND�VHEDJDL�SHPHFDKDQ�PDVDODK���0DWKHPDWLFV�DV�UHDVRQLQJ�DQG�
SURRI� �PDWHPDWLND� VHEDJDL� SHQDODUDQ� GDQ� SHPEXNWLDQ��� 0DWKHPDWLFV� DV�
&RPPXQLFDWLRQ� �PDWHPDWLND� VHEDJDL� NRPXQLNDVL���0DWKHPDWLFV� DV� &RQQHFWLRQV�
�PDWHPDWLND� VHEDJDL� NRQHNVL�� GDQ�0DWKHPDWLFV� DV�5HSUHVHQWDWLRQV� �PDWHPDWLND�
VHEDJDL�UHSUHVHQWDVL���

'DUL� NHOLPD� NHPDPSXDQ� EHUSLNLU� PDWHPDWLND� WHUVHEXW�� GHQJDQ� WLGDN�
PHQJDEDLNDQ� NHPDPSXDQ� \DQJ� ODLQ� NHPDPSXDQ�PDWHPDWLND� VHEDJDL� NRQHNVL�
DWDX� NHPDPSXDQ� NRQHNVL� PDWHPDWLND� PHUXSDNDQ� EDJLDQ� SHQWLQJ� GDODP�
DNWLYLWDV� GDQ� SHQJJXQDDQ� PDWHPDWLND� \DQJ� GLSHODMDUL� VLVZD�� 3HQWLQJQ\D�
NHPDPSXDQ�LQL�GLMHODVNDQ�GDODP�VWDQGDU�NRPSHWHQVL�EDKDQ�NDMLDQ�PDWHPDWLND�
NXULNXOXP� \DQJ� EHUODNX� VDDW� LQL� SDGD� WLQJNDW� 6HNRODK� 0HQHQJDK� 3HUWDPD�
�603��� 'DODP� VWDQGDU� LQL� GLMHODVNDQ� EDKZD� VLVZD� GLWXQWXW� XQWXN� PHPLOLNL�
NHPDPSXDQ�PHQJKXEXQJNDQ�JDJDVDQ�GHQJDQ�VLPERO��VNHPD��WDEHO��JUDILN�DWDX�
GLDJUDP� XQWXN� PHPSHUMHODV� VXDWX� NHDGDDQ� DWDX� PDVDODK�� PHQXQMXNNDQ�
NHPDPSXDQ� GDODP� PHPEXDW�� PHQDIVLUNDQ�� GDQ� PHQ\HOHVDLNDQ� PRGHO�
PDWHPDWLND� GDODP� SHPHFDKDQ� PDVDODK�� GDQ� PHPLOLNL� VLNDS� PHQJKDUJDL�
NHJXQDDQ�PDWHPDWLND�GDODP�NHKLGXSDQ�VHKDUL�KDUL��

1&70� PHQJHPXNDNDQ� NRQHNVL� PDWHPDWLND� �PDWKHPDWLFDO� FRQQHFWLRQ��
PHPEDQWX� VLVZD� XQWXN� PHQJHPEDQJNDQ� SHUVSHNWLIQ\D�� PHPDQGDQJ�
PDWHPDWLND�VHEDJDL�VXDWX�EDJLDQ�\DQJ�WHULQWHJUDVL�GDULSDGD�VHEDJDL�VHNXPSXODQ�
WRSLN��VHUWD�PHQJDNXL�DGDQ\D�UHOHYDQVL�GDQ�DSOLNDVL�EDLN�GL�GDODP�NHODV�PDXSXQ�
GL�OXDU�NHODV��6HODQMXWQ\D��6XPDUPR��������PHULQFL�NHPDPSXDQ�\DQJ�WHUJRORQJ�
GDODP�NHPDPSXDQ�NRQHNVL�PDWHPDWLN�GL�DQWDUDQ\D�DGDODK��0HQFDUL�KXEXQJDQ�
EHUEDJDL� UHSUHVHQWDVL� NRQVHS� GDQ� SURVHGXU�� PHPDKDPL� KXEXQJDQ� DQWDU� WRSLN�
PDWHPDWLND��PHQHUDSNDQ�PDWHPDWLND�GDODP�ELGDQJ�ODLQ�DWDX�GDODP�NHKLGXSDQ�
VHKDUL�KDUL��PHPDKDPL�UHSUHVHQWDVL�HNXLYDOHQ�VXDWX�NRQVHS��PHQFDUL�KXEXQJDQ�
VDWX� SURVHGXU� GHQJDQ� SURVHGXU� ODLQ� GDODP� UHSUHVHQWDVL� \DQJ� HNXLYDOHQ�� GDQ�
PHQHUDSNDQ� KXEXQJDQ� DQWDU� WRSLN� PDWHPDWLND� GDQ� DQWDUD� WRSLN� PDWHPDWLND�
GHQJDQ�WRSLN�GL�OXDU�PDWHPDWLND��

7HWDSL� NHQ\DWDDQQ\D�� VLVZD�PDVLK� NHVXOLWDQ� GDODP�PHQ\HOHVDLNDQ� VRDO�
WHUNDLW� PHQXOLVNDQ� PDVDODK� NHKLGXSDQ� VHKDUL�KDUL� NH� GDODP� EHQWXN� PRGHO�
PDWHPDWLND�� 6LVZD� MXJD� PDVLK� NHVXOLWDQ� GDODP� PHQJKXEXQJNDQ� DQWDU� RE\HN�
GDQ� NRQVHS� GDODP� PDWHPDWLND�� 6HODLQ� LWX�� VLVZD� MXJD� PDVLK� NHVXOLWDQ� GDODP�
PHQHQWXNDQ�UXPXV�DSD�\DQJ�DNDQ�GLSDNDL�MLND�GLKDGDSNDQ�SDGD�VRDO�VRDO�\DQJ�
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EHUNDLWDQ�GHQJDQ�PDVDODK�NHKLGXSDQ�VHKDUL�KDUL��6HEDJLDQ�EHVDU�VLVZD�PHPLOLNL�
NHPDPSXDQ�NRQHNVL�PDWHPDWLV�\DQJ�PDVLK�UHQGDK��+DO�LQL�GLWXQMXNNDQ�GHQJDQ�
NHNXUDQJPDPSXDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO� WHUNDLW� GHQJDQ� NRQHNVL�
PDWHPDWLND��VHSHUWL�EHULNXW��
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%HEHUDSD�MDZDEDQ�VLVZD�VHEDJDL�EHULNXW��
�
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*DPEDU����&RQWRK�3HQ\HOHVDLDQ�6RDO�6LVZD�

�
%HUGDVDUNDQ�EHEHUDSD�MDZDEDQ�LQL��GDSDW�WHUOLKDW�VLVZD�EHOXP�PHQJHQDOL�

UHSUHVHQWDVL� NRQVHS� DODV� GDQ� WLQJJL� GDUL� VXDWX�EDQJXQ�GDWDU��.HOHPDKDQ� VLVZD�
WHUOHWDN�NHWLND�PHQHQWXNDQ�DODV�MLND�WLQJJLQ\D�DGDODK�6<��

6DODK� VDWX� PDWHUL� GDODP� NXULNXOXP� 603� \DQJ� VHULQJ� GLMXPSDL� SDGD�
SHUPDVDODKDQ�GDODP�NHKLGXSDQ� VHKDUL�KDUL� VHUWD� SDGD� LOPX� ODLQ� VHSHUWL� DUVLWHN�
DGDODK� VHJLWLJD� GDQ� VHJL� HPSDW� \DQJ� EHUKXEXQJDQ� GHQJDQ� OXDV� GDQ� NHOLOLQJ��
0DWHUL� VHJLWLJD� GDQ� VHJL� HPSDW� GDSDW� GLJXQDNDQ� VHEDJDL� DODW� EDQWX� GDODP�
SHUKLWXQJDQ�VXDWX�SUR\HN�DWDX�SHNHUMDDQ��3HUPDVDODKDQ�NHKLGXSDQ�VHKDUL�KDUL�
\DQJ� EHUKXEXQJDQ� GHQJDQ� DQJND� GDQ� SHUKLWXQJDQ� GLWXDQJNDQ� GDODP� VRDO�
PDWHPDWLND� GDODP� EHQWXN� FHULWD�� 6RDO� PDWHPDWLND� EHQWXN� FHULWD� PHUXSDNDQ�
VRDO� EHQWXN� VRDO� XUDLDQ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHQJXNXU� NHPDPSXDQ�
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VLVZD� VLVZD� VHUWD� PHODWLK� VLVZD� GHQJDQ� NHPDPSXDQ� SHPHFDKDQ� PDVDODK��
PHUXPXVNDQ� KLSRWHVLV�� PHQ\XVXQ� GDQ� PHQJHNVSUHVLNDQ� JDJDVDQQ\D� GDQ�
PHQDULN�NHVLPSXODQ���

6RDO� EHQWXN� XUDLDQ� MXJD� GDSDW� PHODWLK� NHPDPSXDQ� EHUSLNLU� WHUDUWXU�
DWDX� SHQDODUDQ�� \DNQL� EHUSLNLU� ORJLV�� DQDOLWLV�� GDQ� VLVWHPDWLV�� 6RDO�PDWHPDWLND�
GDODP�EHQWXN�FHULWD�PHPEHULNDQ�JDPEDUDQ�\DQJ�Q\DWD�PHQJHQDL�SHUPDVDODKDQ�
NHKLGXSDQ� \DQJ� VHEHQDUQ\D�� 6HKLQJJD� SHPEHULDQ� VRDO� EHQWXN� FHULWD� GDSDW�
GLMDGLNDQ�VDODK�VDWX�DODW�XNXU�NHPDPSXDQ�NRQHNVL�PDWHPDWLND�VLVZD��

%HUGDVDUNDQ� ODWDU� EHODNDQJ� PDVDODK� WHUVHEXW� PDND� SHQHOLWL� PHUDVD�
WHUGRURQJ� XQWXN� PHODNXNDQ� SHQHOLWLDQ� WHQWDQJ� ´.HPDPSXDQ� NRQHNVL�
PDWHPDWLND�VLVZD�GDODP�PHQ\HOHVDLNDQ�VRDO�EHQWXN�FHULWD�PDWHPDWLND�GLWLQMDX�
GDUL�NHPDPSXDQ�GDVDU�PDWHPDWLND�VLVZD�NHODV�9,,�603�1HJHUL���0DMHQHµ��

��
0(72'(�3(1(/,7,$1�
D�� -HQLV�SHQHOLWLDQ�

3DGD� SHQHOLWLDQ� LQL� SHQHOLWL� PHQJJXQDNDQ� SHQHOLWLDQ� GHVNULSWLI� GHQJDQ�
PHQJJXQDNDQ� SHQGHNDWDQ� NXDOLWDWLI�� 3HQHOLWLDQ� GHVNULSWLI� DGDODK� SHQHOLWLDQ�
\DQJ�PHOXNLVNDQ�GDQ�PHQDIVLUNDQ�NHDGDDQ�\DQJ�DGD� VHNDUDQJ� �)XUFKDQ��������
����� 3HQHOLWLDQ� LQL� GLSLOLK� GHQJDQ� DODVDQ� SHQXOLV� DNDQ�PHPDSDUNDQ� GDWD� \DQJ�
GLSHUROHK� PHODOXL� KDVLO� WHV� VRDO� \DQJ� GLEHULNDQ� SDGD� VLVZD�� 3HQHOLWLDQ� LQL�
GLODNXNDQ� XQWXN� PHQJHWDKXL� NHPDPSXDQ� NRQHNVL� PDWHPDWLND� VLVZD�
PHQ\HOHVDLNDQ�VRDO�EHQWXN�FHULWD�SDGD�PDWHUL�6HJLWLJD�GDQ�6HJL�(PSDW�GL�NHODV�
9,,�603�1HJHUL���0DMHQH��
E�� 6XEMHN�SHQHOLWLDQ�

-XPODK� VXEMHN� GDODP� SHQHOLWLDQ� LQL� DGDODK� �� RUDQJ� VLVZD�� \DQJ� GLSLOLK�
EHUGDVDUNDQ�WLQJNDW�NHPDPSXDQ�GDVDU�PDWHPDWLND��WHUGLUL�GDUL���VLVZD�GHQJDQ�
WLQJNDW�NHPDPSXDQ�WLQJJL����VLVZD�GHQJDQ�WLQJNDW�NHPDPSXDQ�VHGDQJ��VHUWD���
VLVZD�GHQJDQ�NHPDPSXDQ�UHQGDK��
F�� ,QVWUXPHQ�SHQHOLWLDQ�
��� ,QVWUXPHQ� XWDPD� DGDODK� SHQHOLWL�� *XED� 	� /LQFROQ� �$ULILQ�� ������ �����
PHQHJDVNDQ� ´DSDELOD� PHWRGH� SHQHOLWLDQ� WHODK� MHODV� NXDOLWDWLI�� PDND�
LQVWUXPHQ�\DQJ�GLJXQDNDQ��\DLWX�PDQXVLD�� GDODP�KDO� LQL�SHQHOLWL� VHQGLULµ��
3HQHOLWL� PHUXSDNDQ� SHUHQFDQD�� SHODNVDQDDQ� SHQJXPSXODQ� GDWD�� DQDOLV��
SHQDIVLU�GDWD��GDQ�PHQMDGL�SHODSRU�KDVLO�SHQHOLWLDQQ\D���

��� 6WXGL� GRNXPHQWDVL�� 'RNXPHQ� DUWLQ\D� EDKDQ�EDKDQ� WHUWXOLV�� 6WXGL�
GRNXPHQWDVL� DGDODK� WHNQLN� XQWXN� PHPSHODMDUL� GDQ� PHQJDQDOLVL� EDKDQ�
EDKDQ� WHUWXOLV� NDQWRU� DWDX� VHNRODK�� VHSHUWL�� VLODEXV�� SURJUDP� WDKXQDQ��
SURJUDP� EXODQDQ�� SURJUDP�PLQJJXDQ�� UHQFDQD� SHODNVDQDDQ� SHPEHODMDUDQ�
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�533��� FDWDWDQ� SULEDGL� SHVHUWD� GLGLN�� EXNX� UDSRUW�� NLVL�NLVL�� GDIWDU� QLODL��
OHPEDU� VRDO�WXJDV�� OHPEDU� MDZDEDQ�� GDQ� ODLQ�ODLQ�� �$ULILQ�� ������ ������
$GDSXQ� GRNXPHQWDVL� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�
GRNXPHQWDVL�EHUXSD�QLODL� XMLDQ�DNKLU� VHPHVWHU� JDQMLO� VLVZD�NHODV�9,,�603�
1HJHUL���0DMHQH��

��� 7HV� DGDODK� VXDWX� WHNQLN� SHQJXNXUDQ� \DQJ� GLGDODPQ\D� WHUGDSDW� EHUEDJDL�
SHUWDQ\DDQ��SHUQ\DWDDQ��DWDX�VUDQJNDLDQ�WXJDV�\DQJ�KDUXV�GLNHUMDNDQ�DWDX�
GLMDZDE� ROHK� UHVSRQGHQ� �$ULILQ�� ������ ������ $GDSXQ� WHV� \DQJ� GLJXQDNDQ�
GDODP�SHQHOLWLDQ�LQL�DGDODK�WHV�NHPDPSXDQ�NRQHNVL�PDWHPDWLV��7HV�WHUVHEXW�
EHUXSD� VRDO� PDWHPDWLND� EHQWXN� FHULWD�� 7XMXDQ� GDUL� WHV� WHUVHEXW� XQWXN�
PHQJHWDKXL� WLQJNDW� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� VLVZD� GDODP�
PHQ\HOHVDLNDQ� VRDO�VRDO� JHRPHWUL� WHQWDQJ� VHJLWLJD� GDQ� VHJL� HPSDW� GHQJDQ�
PHPSHUKDWLNDQ�NDWHJRUL�NHPDPSXDQ�GDVDU�PDWHPDWLND�VLVZD��

G�� 7HNQLN�SHQJXPSXODQ�GDWD�
7HNQLN�\DQJ�GLJXQDNDQ�SHQHOLWL�GDODP�SHQHOLWLDQ�LQL�DGDODK���

��� 7HV�� GDODP� SHQHOLWLDQ� LQL� WHV� GLJXQDNDQ� XQWXN� PHQJHWDKXL� VHMDXK� PDQD�
NHWXQWDVDQ� KDVLO� EHODMDU� VLVZD� GDQ� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� VLVZD�
GDODP� PHPHFDKNDQ� VRDO� EHQWXN� FHULWD� PDWHUL� JHRPHWUL� VLVZD� NHODV� 9,,�
603��7HV�GLEHULNDQ�ROHK�SHQHOLWL�NHSDGD�VLVZD�VHWHODK�SURVHV�SHPEHODMDUDQ�
VHOHVDL�EHUXSD�XUDLDQ���

��� :DZDQFDUD�� DGD� GXD� MHQLV� ZDZDQFDUD�� \DNQL� ZDZDQFDUD� EHUVWUXNWXU� GDQ�
ZDZDQFDUD� WDN� EHUVWUXNWXU� �)XUFKDQ�� ������ ������ 'DODP� SHQHOLWLDQ� LQL�
SHQHOLWL�PHQJJXQDNDQ�ZDZDQFDUD�WDN�WHUVWUXNWXU��

��� 'RNXPHQWDVL�� 'RNXPHQ� \DQJ� GLJXQDNDQ� SHQHOLWL� GLVLQL� EHUXSD� IRWR��
JDPEDU�� VHUWD� GDWD�GDWD�PHQJHQDL� VLVZD� NHODV� 9,,� 603� 1HJHUL� �� 0DMHQH�
\DQJ� GLSHUROHK� GDUL� JXUX�PDWHPDWLND� \DQJ�PHQJDMDU� SDGD� NHODV� WHUVHEXW��
+DVLO� SHQHOLWLDQ� GDQ� ZDZDQFDUD� DNDQ� VHPDNLQ� VDK� GDQ� GDSDW� GLSHUFD\D�
DSDELOD�GLGXNXQJ�ROHK�IRWR�IRWR�DWDX�JDPEDU��

H�� 7HNQLN�DQDOLVLV�GDWD�
0RGHO�DQDOLVLV�GDWD�GDODP�SHQHOLWLDQ�LQL�PHQJLNXWL�NRQVHS�\DQJ�GLEHULNDQ�

0LOHV� DQG� +XEHUPDQ� �6XJL\RQR�� ������ ���� PHQJXQJNDSNDQ� EDKZD� DNWLILWDV�
GDODP�DQDOLVLV�GDWD�NXDOLWDWLI�GLODNXNDQ�VHFDUD�LQWHUDNWLI�GDQ�EHUODQJVXQJ�VHFDUD�
WHUXV�PHQHUXV�SDGD�VHWLDS�WDKDSDQ�SHQHOLWLDQ�VHKLQJJD�VDPSDL�WXQWDV���
��� 5HGXNVL�GDWD�
'DWD�\DQJ�GLSHUROHK�GDUL�ODSRUDQ�MXPODKQ\D�FXNXS�EDQ\DN��XQWXN�LWX�PDND�

SHUOX�GLFDWDW�VHFDUD�WHOLWL�GDQ�ULQFL��0HUHGXNVL�GDWD�EHUDUWL�PHUDQJNXP��PHPLOLK�
KDO�KDO� SRNRN�� PHPIRNXVNDQ� SDGD� KDO�KDO� \DQJ� SHQWLQJ�� GLFDUL� WHPD� GDQ�
SRODQ\D��
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��� 3HQ\DMLDQ�'DWD�
3HQ\DMLDQ�GDWD�SHQHOLWLDQ�NXDOLWDWLI�ELVD�GLODNXNDQ�GDODP�EHQWXN�XUDLDQ�

VLQJNDW��EDJDQ��KXEXQJDQ�DQWDU�NDWHJRUL��GDQ�VHMHQLVQ\D��
��� 3HQDULNDQ�NHVLPSXODQ��YHULILNDVL��

.HVLPSXODQ�DZDO�\DQJ�GLNHPXNDNDQ�PDVLK�EHUVLIDW�VHPHQWDUD��GDQ�DNDQ�
EHUXEDK� ELOD� GLWHPXNDQ� EXNWL�EXNWL� \DQJ� NXDW� \DQJ� PHQGXNXQJ� SDGD� WDKDS�
EHULNXWQ\D�� 7HWDSL� DSDELOD� NHVLPSXODQ� \DQJ� GLNHPXNDNDQ� SDGD� WDKDS� DZDO��
GLGXNXQJ� ROHK� EXNWL�EXNWL� \DQJ� YDOLG� GDQ� NRQVLVWHQ� VDDW� SHQHOLWL� NHPEDOL�
NHODSDQJDQ� PHQJXPSXONDQ� GDWD�� PDND� NHVLPSXODQ� \DQJ� GLNHPXNDNDQ�
PHUXSDNDQ�NHVLPSXODQ�\DQJ�NUHGLEHO��
I�� 3HPHULNVDDQ�NHDEVDKDQ�GDWD�

8QWXN�PHQJXML�NUHGLELOLWDV�GDWD�SHQHOLWLDQ�SHQHOLWL�PHQJJXQDNDQ�WHNQLN�
7ULDQJXODVL��7ULDQJJXODVL�GHQJDQ�VXPEHU�DUWLQ\D�PHPEDQGLQJNDQ�GDQ�PHQJHFHN�
EDOLN�GHUDMDW�NHSHUFD\DDQ�VXDWX�LQIRUPDVL�\DQJ�GLSHUROHK�PHODOXL�ZDNWX�GDQ�DODW�
\DQJ�EHUEHGD�GDODP�SHQHOLWLDQ�NXDOLWDWLI��6HWHODK�SHQXOLV�PHODNXNDQ�SHQHOLWLDQ�
GHQJDQ�PHQJJXQDNDQ�PHWRGH�WHV��ZDZDQFDUD��GDQ�GRNXPHQWDVL��NHPXGLDQ�GDWD�
KDVLO�GDUL�SHQHOLWLDQ�LWX�GLJDEXQJNDQ�VHKLQJJD�VDOLQJ�PHOHQJNDSL��

+$6,/�3(1(/,7,$1�'$1�3(0%$+$6$1�
D�� +DVLO�3HQHOLWLDQ�
��� $VSHN�PHQJJXQDNDQ�NRQHNVL�DQWDU�WRSLN�GDODP�PDWHPDWLND��

+DVLO� WHV� NHPDPSXDQ� NRQHNVL� DQWDU� WRSLN� GDODP�PDWHPDWLND�� VHEDJDL�
EHULNXW��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�DZDO�PDWHPDWLND�NDWHJRUL�WLQJJL�

%HUGDVDUNDQ�GDWD�GDQ�FXSOLNDQ�ZDZDQFDUD�SDGD�VXEMHN�7��GDQ�7��\DQJ�
PHUXSDNDQ� VLVZD� \DQJ� EHUDGD� SDGD� NDWHJRUL� NHPDPSXDQ� DZDO� PDWHPDWLND�
WLQJJL�� PHQXQMXNNDQ� EDKZD� NHGXD� VXEMHN� PHPLOLNL� NHPDPSXDQ� NRQHNVL�
PDWHPDWLND� SDGD� DVSHN� NRQHNVL� DQWDU� WRSLN� GDODP� PDWHPDWLND� \DQJ� WLQJJL��
WHWDSL�NHGXD�VXEMHN�PHPLOLNL�SHUEHGDDQ�GDODP�SURVHV�SHQJHUMDDQ�VRDO��VXEMHN�7��
PHQJHUMDNDQ� VRDO� VHFDUD� ULQFL� GDQ� VLVWHPDWLV� VHGDQJNDQ� VXEMHN� 7�� KDQ\D�
PHQXOLVNDQ�MDZDEDQ�WDQSD�PHQXOLVNDQ�XQVXU�GDQ�NRQVHS�\DQJ�GLJXQDNDQ��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�DZDO�PDWHPDWLND�NDWHJRUL�VHGDQJ�

%HUGDVDUNDQ�GDWD�GDQ�FXSOLNDQ�ZDZDQFDUD�SDGD�VXEMHN�6��GDQ�VXEMHN�6��
\DQJ�PHUXSDNDQ�VLVZD�\DQJ�EHUDGD�SDGD�NDWHJRUL�NHPDPSXDQ�DZDO�PDWHPDWLND�
VHGDQJ�� WHUOLKDW� SHUEHGDDQ� GDODP� NHPDPSXDQ� NRQHNVL� DQWDU� WRSLN� GDODP�
PDWHPDWLND�� 6XEMHN� 6�� PDPSX� GDODP� PHPDKDPL� PDNVXG� GDUL� VRDO� VHUWD�
PHQJNRQHNVLNDQQ\D�GHQJDQ�NRQVHS�NRQVHS�GDUL�EDQJXQ�GDWDU��VHGDQJNDQ�VXEMHN�
6�� WLGDN� PDPSX� GDODP� PHPDKDPL� GDQ� PHQHUMHPDKNDQ� PDNVXG� GDUL� VRDO��
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.HPDPSXDQ� NRQHNVL� DVSHN� DQWDU� WRSLN� GDODP� PDWHPDWLND� VXEMHN� 6�� EHUDGD�
SDGD�NDWHJRUL�WLQJJL�VHGDQJNDQ�VXEMHN�6��SDGD�NDWHJRUL�UHQGDK��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�DZDO�PDWHPDWLND�NDWHJRUL�UHQGDK�

%HUGDVDUNDQ�GDWD�GDQ� FXSOLNDQ�ZDZDQFDUD�SDGD� VXEMHN�5��GDQ� VXEMHN�
5�� \DQJ� PHUXSDNDQ� VLVZD� \DQJ� EHUDGD� SDGD� NDWHJRUL� NHPDPSXDQ� GDVDU�
PDWHPDWLND� UHQGDK�� NHGXD� VXEMHN� PHQJDODPL� NHVXOLWDQ� GDODP� PHPDKDPL�
PDNVXG�GDUL�VRDO��

�
��� $VSHN�NRQHNVL�PDWHPDWLND�GHQJDQ�LOPX��ELGDQJ��ODLQ��

+DVLO� WHV� NHPDPSXDQ� NRQHNVL� PDWHPDWLND� GHQJDQ� LOPX� �ELGDQJ�� ODLQ�
VHWLDS�VXEMHN�SHQHOLWLDQ��VHEDJDL�EHULNXW��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�DZDO�PDWHPDWLND�NDWHJRUL�WLQJJL�

%HUGDVDUNDQ�GDWD� GDQ� FXSOLNDQ�ZDZDQFDUD� SDGD� VXEMHN�7��GDQ� VXEMHN�
7�� \DQJ� PHUXSDNDQ� VLVZD� \DQJ� EHUDGD� SDGD� NDWHJRUL� NHPDPSXDQ� DZDO�
PDWHPDWLND� WLQJJL�� PHQXQMXNNDQ� EDKZD� NHGXD� VXEMHN� PHPLOLNL� NHPDPSXDQ�
NRQHNVL�PDWHPDWLND�SDGD�DVSHN�NRQHNVL�PDWHPDWLND�GHQJDQ� LOPX��ELGDQJ�� ODLQ�
SDGD� NDWHJRUL� VHGDQJ�� .HGXD� VXEMHN� EHUEHGD� GDODP� PHQHQWXNDQ� XQVXU� \DQJ�
GLNHWDKXL��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�DZDO�PDWHPDWLND�NDWHJRUL�VHGDQJ�

%HUGDVDUNDQ�GDWD�SDGD�VXEMHN�6��GDQ�VXEMHN�6��\DQJ�PHUXSDNDQ�VLVZD�
\DQJ� EHUDGD� SDGD� NDWHJRUL� NHPDPSXDQ� GDVDU� PDWHPDWLND� VHGDQJ�� WHUOLKDW�
SHUEHGDDQ�GDODP�NHPDPSXDQ�NRQHNVL�DQWDU�WRSLN�GDODP�PDWHPDWLND��6XEMHN�6��
PDPSX� PHQXOLVNDQ� VHEDJLDQ� XQVXU� GDUL� VRDO� WHWDSL� WLGDN� WHSDW� GDODP�
PHQJNRQHNVLNDQQ\D�GHQJDQ�NRQVHS�NRQVHS�GDUL�EDQJXQ�GDWDU��VHGDQJNDQ�VXEMHN�
6�� WLGDN� PDPSX� GDODP� PHPDKDPL� GDQ� PHQHUMHPDKNDQ� PDNVXG� GDUL� VRDO��
.HPDPSXDQ� NRQHNVL� DVSHN� DQWDU� WRSLN� GDODP� PDWHPDWLND� VXEMHN� 6�� EHUDGD�
SDGD�NDWHJRUL�VHGDQJ�VHGDQJNDQ�VXEMHN�6��SDGD�NDWHJRUL�UHQGDK��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�GDVDU�PDWHPDWLND�NDWHJRUL�UHQGDK�

3DGD� DVSHN� NRQHNVL� PDWHPDWLND� GHQJDQ� LOPX� �ELGDQJ�� ODLQ� WHUOLKDW�
EDKZD� NHPDPSXDQ� NRQHNVL�PDWHPDWLND� \DQJ� GLWXQMXNNDQ� ROHK� VXEMHN� VHGLNLW�
EHUEHGD� GHQJDQ� WLQJNDW� NHPDPSXDQ� DZDO� PDWHPDWLND� VLVZD�� VXEMHN� GHQJDQ�
NHPDPSXDQ�GDVDU�PDWHPDWLND�WLQJJL�PHPLOLNL�NHPDPSXDQ�NRQHNVL�PDWHPDWLND�
GHQJDQ� LOPX� �ELGDQJ�� ODLQ� SDGD� NDWHJRUL� VHGDQJ�� VXEMHN� GHQJDQ� WLQJNDW�
NHPDPSXDQ� VHGDQJ� PHPLOLNL� NHPDPSXDQ� NRQHNVL� VHGDQJ� GDQ� VXEMHN� GHQJDQ�
WLQJNDW� NHPDPSXDQ� UHQGDK� PHPLOLNL� NHPDPSXDQ� NRQHNVL� DQWDU� WRSLN� \DQJ�
UHQGDK��$NDQ�WHWDSL�NHPDPSXDQ�VXEMHN�6��GDODP�NRQHNVL�PDWHPDWLND�GHQJDQ�
LOPX� �ELGDQJ�� ODLQ� EHUDGD� SDGD� NDWHJRUL� UHQGDK�� GDQ� VXEMHN� 5�� EHUDGD� SDGD�
NDWHJRUL�VHGDQJ��
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��� $VSHN�NRQHNVL�PDWHPDWLND�GHQJDQ�NHKLGXSDQ�VHKDUL�KDUL��
+DVLO�WHV�NHPDPSXDQ�NRQHNVL�PDWHPDWLND�GHQJDQ�NHKLGXSDQ�VHKDUL�KDUL��

VHEDJDL�EHULNXW��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�DZDO�PDWHPDWLND�NDWHJRUL�WLQJJL�

+DVLO� YDOLGDVL� GDWD� WHV� NHPDPSXDQ� NRQHNVL� GHQJDQ� ZDZDQFDUD� SDGD�
VXEMHN� 7�� GDQ� VXEMHN� 7�� \DQJ� PHUXSDNDQ� VLVZD� \DQJ� EHUDGD� SDGD� NDWHJRUL�
NHPDPSXDQ� DZDO� PDWHPDWLND� WLQJJL�� PHQXQMXNNDQ� EDKZD� VXEMHN� 7�� GDQ� 7��
PHPLOLNL� NHPDPSXDQ� NRQHNVL� PDWHPDWLND� GHQJDQ� NHKLGXSDQ� VHKDUL�KDUL�
NDWHJRUL�WLQJJL��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�DZDO�PDWHPDWLND�NDWHJRUL�VHGDQJ�

+DVLO� YDOLGDVL� GDWD� WHV� NHPDPSXDQ� NRQHNVL� GHQJDQ� ZDZDQFDUD� SDGD�
VXEMHN� 6�� GDQ� VXEMHN� 6�� \DQJ� PHUXSDNDQ� VLVZD� \DQJ� EHUDGD� SDGD� NDWHJRUL�
NHPDPSXDQ� DZDO�PDWHPDWLND� VHGDQJ��PHQXQMXNNDQ� EDKZD� 6XEMHN� 6�� GDQ� 6��
PHPLOLNL� NHPDPSXDQ� NRQHNVL� PDWHPDWLND� GHQJDQ� NHKLGXSDQ� VHKDUL�KDUL�
NDWHJRUL�VHGDQJ��
���� 6XEMHN�GHQJDQ�WLQJNDW�NHPDPSXDQ�DZDO�PDWHPDWLND�NDWHJRUL�UHQGDK�

3DGD� DVSHN� NRQHNVL�PDWHPDWLND� GHQJDQ�NHKLGXSDQ� VHKDUL�KDUL�� WHUOLKDW�
EDKZD�NHPDPSXDQ�VXEMHN�GHQJDQ�WLQJNDW�NDPDPSXDQ�DZDO�PDWHPDWLND�WLQJJL�
PHPLOLNL� NHPDPSXDQ� NRQHNVL�PDWHPDWLND� GHQJDQ� NHKLGXSDQ� VHKDUL�KDUL� \DQJ�
WLQJJL�� VXEMHN� GHQJDQ� WLQJNDW� NHPDPSXDQ� DZDO� PDWHPDWLND� VHGDQJ�� PHPLONL�
NHPDPSXDQ�NRQHNVL�PDWHPDWLND�GHQJDQ�NHKLGXSDQ�VHKDUL�KDUL�NDWHJRUL�VHGDQJ��
6HGDQJNDQ� VXEMHN� GHQJDQ� WLQJNDW� NHPDPSXDQ� DZDO� PDWHPDWLND� UHQGDK�
PHQXQMXNNDQ� NHPDPSXDQ� NRQHNVL� PDWHPDWLND� GHQJDQ� NHKLGXSDQ� VHKDUL�KDUL�
\DQJ�UHQGDK��

5DQJNXPDQ�KDVLO�DQDOLVLV�GDWD�KDVLO�WHV�NHPDPSXDQ�NRQHNVL�PDWHPDWLND�
VHUWD�ZDZDQFDUD�WHUKDGDS�VXEMHN�SHQHOLWLDQ�GLWXOLVNDQ�GDODP�WDEHO���EHULNXW��
7DEHO����+DVLO�$QDOLVLV�'DWD�7HV�.HPDPSXDQ�.RQHNVL�GHQJDQ�:DZDQFDUD�

�
.RQHNVL�DQWDU�
WRSLN�

.RQHNVL�GHQJDQ�
LOPX��ELGDQJ��

ODLQ�

.RQHNVL�GHQJDQ�
NHKLGXSDQ�VHKDUL�KDUL�

.HPDPSXDQ�DZDO�
PDWHPDWLND�WLQJJL�

7LQJJL� 6HGDQJ� 7LQJJL�

.HPDPSXDQ�DZDO�
PDWHPDWLND�
VHGDQJ�

6HGDQJ� 5HQGDK� 6HGDQJ�

.HPDPSXDQ�DZDO�
PDWHPDWLND�
UHQGDK�

5HQGDK� 5HQGDK� 5HQGDK�
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E�� 3HPEDKDVDQ�+DVLO�3HODNVDQDDQ�3HQHOLWLDQ�
��� .HPDPSXDQ�NRQHNVL�PDWHPDWLND�VLVZD�
���� $VSHN�NRQHNVL�DQWDU�NRQVHS�PDWHPDWLND�

<DQJ� GLPDNVXG� GHQJDQ� NHPDPSXDQ� NRQHNVL� DQWDU� NRQVHS� GDODP�
PDWHPDWLND�DGDODK�VDQJJXS�XQWXN�PHQJNDLWNDQ�DQWDU�NRQVHS�NRQVHS�\DQJ�DGD�
GDODP� VDWX� PDWHUL�� 'DODP� SHQHOLWLDQ� LQL�� PDWHUL� \DQJ� GLWHOLWL� DGDODK� EDQJXQ�
GDWDU��VHKLQJJD�\DQJ�GLPDNVXG�GHQJDQ�NHPDPSXDQ�NRQHNVL�DQWDU�LGH�LGH�GDODP�
PDWHPDWLND� DGDODK� GDSDW� PHQJNDLWNDQ� DQWDU� NRQVHS� \DQJ� DGD� GDODP� PDWHUL�
EDQJXQ�GDWDU��.HPDPSXDQ�LQL�GLOLKDW�EHUGDVDUNDQ�NHVDQJJXSDQ�GDQ�NHWHSDWDQ�
VLVZD�GDODP�PHQJJXQDNDQ�NRQVHS�EDQJXQ�GDWDU�XQWXN�PHQGDSDWNDQ�XQVXU�\DQJ�
GLWDQ\DNDQ�GHQJDQ�PHPDQIDDWNDQ�XQVXU�\DQJ�VXGDK�GLNHWDKXL�SDGD� VRDO�\DQJ�
GLEHULNDQ��

'DUL� KDVLO� WHV� \HQJ� GLEHULNDQ� WHUKDGDS� VLVZD�� EHUXSD� WHV� NHPDPSXDQ�
NRQHNVL� PDWHPDWLND� VRDO� EHQWXN� FHULWD�� NHEDQ\DNDQ� VLVZD� WHODK� PHPDKDPL�
KXEXQJDQ� DQWDUD� LGH�LGH� GDODP� PDWHUL� SHODMDUDQ� PDWHPDWLND�� KDO� LQL� WHUOLKDW�
GDUL� NHPDPSXDQ� VLVZD� GDODP�PHQHQWXNDQ� XQVXU�XQVXU� \DQJ� GLNHWDKXL�� 3DGD�
VLVZD� \DQJ� EHUDGD� SDGD� NDWHJRUL� NDWHJRUL� WLQJJL� PDPSX� PHQ\HOHVDLNDQ� VRDO�
GHQJDQ�EDLN��VHGDQJNDQ�XQWXN�VLVZD�NDWHJRUL�VHGDQJ�WHODK�PDPSX�PHQHQWXNDQ�
XQVXU�XQVXU� GHQJDQ� EDLN� PHVNLSXQ� PDVLK� DGD� EHEHUDSD� \DQJ� MDZDEDQQ\D�
NXUDQJ� WHSDW�� WHWDSL� XQWXN� VLVZD�GHQJDQ�NDWHJRUL� UHQGDK�PHQJDODPL� NHVXOLWDQ�
GDODP�PHPDKDPL�VRDO�VRDO�\DQJ�GLEHULNDQ��

3DGD� DVSHN� NRQHNVL� DQWDU� WRSLN� GDODP�PDWHPDWLND� WHUOLKDW� VXEMHN� 7��
PHPLOLNL�NHPDPSXDQ�NRQHNVL�PDWHPDWLND�WLQJJL��7��NHPDPSXDQ�NRQHNVL�WLQJJL��
6��NHPDPSXDQ�NRQHNVL�WLQJJL��6��NHPDPSXDQ�NRQHNVL�UHQGDK��5��NHPDPSXDQ�
NRQHNVL�UHQGDK��VHUWD�5��NHPDPSXDQ�NRQHNVL�UHQGDK��6HFDUD�NHVHOXUXKDQ�VXEMHN�
GHQJDQ�NHPDPSXDQ�DZDO�PDWHPDWLND�WLQJJL�PHPLOLNL�NHPDPSXDQ�NRQHNVL�DQWDU�
WRSLN� PDWHPDWLND� \DQJ� WLQJJL�� VXEMHN� GHQJDQ� NHPDPSXDQ� DZDO� PDWHPDWLND�
VHGDQJ�PHPLOLNL� NHPDPSXDQ�NRQHNVL� DQWDU� WRSLN�PDWHPDWLND�NDWHJRUL� VHGDQJ��
GDQ�VXEMHN�GHQJDQ�NHPDPSXDQ�DZDO�PDWHPDWLND�UHQGDK�PHPLOLNL�NHPDPSXDQ�
NRQHNVL�DQWDU�WRSLN�PDWHPDWLND�NDWHJRUL�UHQGDK��
���� $VSHN�NRQHNVL�PDWHPDWLND�GHQJDQ�LOPX��ELGDQJ��ODLQ�

'DODP�SHQHOLWLDQ�LQL��PDWHUL�\DQJ�GLWHOLWL�DGDODK�EDQJXQ�GDWDU��VHKLQJJD�
\DQJ�GLPDNVXG�GHQJDQ�PHQJNRQHNVLNDQ�PDWHPDWLND�GHQJDQ�PDWD�SHODMDUDQ�ODLQ�
DGDODK�GDSDW�PHQ\HOHVDLNDQ�PDVDODK�SDGD�PDWHUL�EDQJXQ�GDWDU�\DQJ� WHUGDSDW�
KXEXQJDQ�GHQJDQ�PDWD�SHODMDUDQ�ODLQ�GHQJDQ�PHPEHQWXN�PRGHO�PDWHPDWLND���

'DUL� KDVLO� WHV� \DQJ� WHODK� GLEHULNDQ�� VLVZD� NXUDQJ� PDPSX� GDODP�
PHQ\HOHVDLNDQ�VRDO��3DGD�DVSHN�LQL�VLVZD�\DQJ�EHUDGD�SDGD�NDWHJRUL�NHPDPSXDQ�
GDVDU� WLQJJL� PDVLK� PDPSX� PHQ\HOHVDLNDQ� VRDO� GHQJDQ� EDLN�� WHWDSL� WHUGDSDW�
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VLVZD� \DQJ� WLGDN� GDSDW� PHUXPXVNDQ� SHQ\HOHVDLDQ� GHQJDQ� WHSDW�� 6LVZD� SDGD�
NDWHJRUL� VHGDQJ�� MXJD� PHQJDODPL� NHVXOLWDQ� GDODP� PHQ\HOHVDLNDQ� VRDO� \DQJ�
GLEHULNDQ�� VHGDQJNDQ� XQWXN� VLVZD� SDGD� NDWHJRUL� UHQGDK� WHUGDSDW� VLVZD� \DQJ�
WLGDN�PDPSX�PHPDKDPL�PDNVXG�GDUL�VRDO�\DQJ�GLEHULNDQ��
���� $VSHN�PDWHPDWLND�GHQJDQ�NHKLGXSDQ�VHKDUL�KDUL�

<DQJ� GLPDNVXG� GHQJDQ� PHQJNRQHNVLNDQ� PDWHPDWLND� NH� GDODP�
NHKLGXSDQ� VHKDUL�KDUL� DGDODK� PHQJJXQDNDQ� NRQVHS� PDWHPDWLND� XQWXN�
PHQ\HOHVDLNDQ�PDVDODK�\DQJ�EHUKXEXQJDQ�GHQJDQ�PDVDODK� VHKDUL�KDUL��'DODP�
SHQHOLWLDQ�LQL��PDWHUL�\DQJ�GLWHOLWL�DGDODK�EDQJXQ�UXDQJ�VLVL�GDWDU��VHKLQJJD�\DQJ�
GLPDNVXG�GHQJDQ�PHQJDSOLNDVLNDQ�PDWHPDWLND�NH�GDODP�NHKLGXSDQ�VHKDUL�KDUL�
DGDODK�GDSDW�PHQ\HOHVDLNDQ�PDVDODK�UHDOLVWLV�SDGD�PDWHUL�EDQJXQ�GDWDU�GHQJDQ�
PHPEHQWXN� PRGHO� PDWHPDWLND�� .HPDPSXDQ� LQL� GDSDW� GLOLKDW� GHQJDQ�
NHVDQJJXSDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO� \DQJ� EHUKXEXQJDQ� GHQJDQ�
NHKLGXSDQ�VHKDUL�KDUL��NDUHQD�VLVZD�GDSDW�EHUILNLU�UHDOLVWLV��

'DUL� KDVLO� WHV� \DQJ� WHODK� GLEHULNDQ�� VLVZD� FXNXS� PDPSX� GDODP�
PHPEHQWXN� PRGHO� PDWHPDWLND� GDUL� SHUPDVDODKDQ� \DQJ� WHUGDSDW� SDGD� VRDO��
3DGD�DVSHN�LQL�VLVZD�\DQJ�EHUDGD�SDGD�NDWHJRUL�NHPDPSXDQ�DZDO�WLQJJL�PDVLK�
PDPSX�PHQ\HOHVDLNDQ�VRDO�GHQJDQ�EDLN��WHWDSL�WHUGDSDW�VLVZD�\DQJ�WLGDN�GDSDW�
PHUXPXVNDQ� SHQ\HOHVDLDQ� GHQJDQ� WHSDW�� 6LVZD� SDGD� NDWHJRUL� VHGDQJ�� GDSDW�
PHQ\HOHVDLNDQ� VRDO� \DQJ� GLEHULNDQ� GHQJDQ� PHPEHQWXN� PRGHO� PDWHPDWLND�
PHVNLSXW� EHOXP� WHSDW�� VHGDQJNDQ� XQWXN� VLVZD� SDGD� NDWHJRUL� UHQGDK� PDPSX�
PHQHQWXNDQ�XQVXU�\DQJ�GLNHWDKXL� WHWDSL�NHVXOLWDQ�GDODP�PHQJXEDKQ\D�GDODP�
PRGHO� PDWHPDWLND�� 1DPXQ� WHUGDSDW� VLVZD� \DQJ� WLGDN� PDPSX� PHPDKDPL�
PDNVXG�GDUL�VRDO�\DQJ�GLEHULNDQ��

3DGD� DVSHN� NRQHNVL�PDWHPDWLND� GHQJDQ� NHKLGXSDQ� VHKDUL�KDUL� WHUOLKDW�
VXEMHN�7��PHPLOLNL�NHPDPSXDQ�NRQHNVL� WLQJJL��7��NHPDPSXDQ�NRQHNVL� WLQJJL��
6��NHPDPSXDQ�NRQHNVL�VHGDQJ��6��NHPDPSXDQ�NRQHNVL�VHGDQJ��5��NHPDPSXDQ�
NRQHNVL�VHGDQJ��VHUWD�5��NHPDPSXDQ�NRQHNVL�UHQGDK��6HFDUD�NHVHOXUXKDQ�VXEMHN�
GHQJDQ� NHPDPSXDQ� DZDO� PDWHPDWLND� WLQJJL� PHPLOLNL� NHPDPSXDQ� NRQHNVL�
PDWHPDWLND� GHQJDQ� NHKLGXSDQ� VHKDUL�KDUL� NDWHJRUL� WLQJJL�� VXEMHN� GHQJDQ�
NHPDPSXDQ�DZDO�PDWHPDWLND�VHGDQJ�PHPLOLNL�NHPDPSXDQ�NRQHNVL�PDWHPDWLND�
GHQJDQ�NHKLGXSDQ� VHKDUL�KDUL� NDWHJRUL� VHGDQJ��GDQ� VXEMHN�GHQJDQ�NHPDPSXDQ�
DZDO� PDWHPDWLND� UHQGDK� PHPLOLNL� NHPDPSXDQ� NRQHNVL� PDWHPDWLND� GHQJDQ�
NHKLGXSDQ�VHKDUL�KDUL�NDWHJRUL�UHQGDK��

�
�
�
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6,038/$1�

%HUGDVDUNDQ�DQDOLVLV�SDGD�%DE�,9��PDND��GHVNULSVL�NHPDPSXDQ�NRQHNVL�
PDWHPDWLND�GDODP�PHQ\HOHVDLNDQ�VRDO�PDWHPDWLND�EHQWXN�FHULWD�PDWHUL�EDQJXQ�
GDWDU´��GLSHUROHK�VHEDJDL�EHULNXW��
��� 6LVZD� GHQJDQ� WLQJNDW� NHPDPSXDQ� DZDO� PDWHPDWLND� WLQJJL� PDPSX�
PH\HOHVDLNDQ� SHUPDVDODKDQ� GDQ� PHQJNRQHNVLNDQQ\D� GHQJDQ� NRQVHS�
PDWHPDWLND�� LOPX� �ELGDQJ�� ODLQ�� VHUWD� NHKLGXSDQ� VHKDUL�KDUL� GHQJDQ� EDLN��
7HWDSL� WHUGDSDW� VLVZD� \DQJ� PHQJDODPL� VHGLNLW� KDPEDWDQ� GDODP�
PHQ\HOHVDLNDQ�VRDO��

��� 6LVZD� GHQJDQ� WLQJNDW� NHPDPSXDQ� DZDO� PDWHPDWLND� VHGDQJ� PDPSX�
PHPDKDPL� VRDO�� WHWDSL� PHQJDODPL� NHVXOLWDQ� GDODP� PHQ\HOHVDLNDQ�
SHUPDVDODKDQ� GDQ� PHQJNRQHNVLNDQQ\D� GHQJDQ� NRQVHS� PDWHPDWLND�� LOPX�
�ELGDQJ��ODLQ��VHUWD�NHKLGXSDQ�VHKDUL�KDUL��

��� 6LVZD� GHQJDQ� WLQJNDW� NHPDPSXDQ� DZDO� PDWHPDWLND� UHQGDK� PHQJDODPL�
NHVXOLWDQ�GDODP�PHPDKDPL�PHQHQWXNDQ�XQVXU�XQVXU�GDUL�VRDO�VHKLQJJD�WLGDN�
GDSDW�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�VHUWD�PHQJNRQHNVLNDQQ\D�GHQJDQ�NRQVHS�
PDWHPDWLND��LOPX��ELGDQJ��ODLQ��VHUWD�NHKLGXSDQ�VHKDUL�KDUL�
�

6$5$1�'$1�5(.20(1'$6,�
%HUGDVDUNDQ�NHVLPSXODQ�\DQJ�GLNHPXNDNDQ�GLDWDV��PDND�WHUGDSDW�VDUDQ�

\DQJ�SHUOX�GLVDPSDLNDQ�VHEDJDL�EHULNXW��
��� 3DUD�SHQHOLWL�XQWXN�GDSDW�PHQLQGDNODQMXWL�KDVLO�GDQ� WHPXDQ�WHPXDQ�GDODP�
SHQHOLWLDQ� LQL�� 6HUWD� GLKDUDSNDQ� GDSDW� PHODNVDQDNDQ� SHQHOLWLDQ� ODQMXWDQ�
GHQJDQ� EHUDJDP� VRDO� NRQHNVL� PDWHPDWLV�� VHKLQJJD� GDSDW� PHPSHUEDLNL�
NHPDPSXDQ�NRQHNVL�PDWHPDWLV�VLVZD��

��� *XUX� DWDX� SUDNWLVL� SHQGLGLNDQ� ODLQQ\D� GDODP� PHPEHULNDQ� PDWHUL� VHUWD�
ODWLKDQ� WHV� WHUKDGDS� VLVZD�� DJDU� OHELK� EDQ\DN� PHPEHULNDQ� SHUPDVDODKDQ�
\DQJ� GDSDW� PHQGRURQJ� VLVZD� GDODP� PHQLQJNDWNDQ� NHPDPSXDQ� EHUSLNLU�
PDWHPDWLND�� VHKLQJJD� GDSDW� PHPEDQWX� VLVZD� GDODP� PHQLQJNDWNDQ�
NHPDPSXDQ�SHPHFDKDQ�PDVDODK�VHUWD�NHPDPSXDQ�NRQHNVL�PDWHPDWLNDQ\D��
�

'$)7$5�3867$.$�
�
$EGXUUDKPDQ�� 0XO\RQR�� ������ 3HQGLGLNDQ� EDJL� $QDN� %HUNHVXOLWDQ� %HODMDU��

-DNDUWD��5LQHND�&LSWD��
$ULILQ�� =DLQDO�� ������ 3HQHOLWLDQ� 3HQGLGLNDQ� ´0HWRGH� GDQ� 3DUDGLJPD� %DUXµ��

%DQGXQJ��5HPDMD�5RVGDNDU\D��
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'HSGLNQDV�� ������ 7HQWDQJ� .XULNXOXP� 7LQJNDW� 6DWXDQ� 3HQGLGLNDQ� �.763���
-DNDUWD��'HSGLNQDV��

'RVVH\�� -�� $�� HW� DO�� ������ 0DWKHPDWLFV� PHWKRGV� DQG� 0RGHOLQJ� IRU� 7RGD\·V�
0DWKHPDWLFV�&ODVVURRP��&DQDGD��7KRPVRQ�OHDUQLQJ��

)XUFKDQ�� $ULHI�� ������ 3HQJDQWDU� 3HQHOLWLDQ� 'DODP� 3HQGLGLNDQ�� <RJ\DNDUWD��
3XVWDND�3HODMDU��

6XJL\RQR�� ������ 0HWRGH� 3HQHOLWLDQ� 3HQGLGLNDQ� ´3HQGHNDWDQ� .XDQWLWDWLI��
.XDOLWDWLI��GDQ�5	'µ��%DQGXQJ��$OIDEHWD�

6XKHUPDQ�� (UPDQ�� GNN�� ������ 6WUDWHJL� 3HPEHODMDUDQ�0DWHPDWLND� .RQWHPSRUHU��
%DQGXQJ��-XUXVDQ�0DWHPDWLND�)0,3$�83,�

6XPDUPR��8WDUL�� ������%HUILNLU�'DQ�'LVSRVLVL�0DWHPDWLN��$SD��0HQJDSD��'DQ�
%DJDLPDQD� 'LNHPEDQJNDQ� 3DGD� 3HVHUWD� 'LGLN�� $UWLNHO� WHUVHGLD� SDGD�
KWWSV���PO�VFULEG�FRP�GRF����������%HUILNLU�'DQ�'LVSRVLVL�0DWHPDWLN�
8WDUL��%DQGXQJ��)0,3$�83,��


