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7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQGHVNULSVLNDQ�KDVLO�DQDOLVLV�

NHVDODKDQSHPHFDKDQ� PDVDODK� EHUEDVLV� 3RO\D� SDGD� PDWHUL� SHUNDOLDQ� YHNWRU�

\DQJ�GLWLQMDX�GDUL�JD\D�EHODMDU��3HQHOLWLDQ�LQL�WHUPDVXN�SDGD�MHQLV�SHQHOLWLDQ�

NXDOLWDWLI� GHVNULSWLI�� 6XEMHN� \DQJ� GLDPELO� GDODP� SHQHOLWLDQ� LQL� DGDODK�

PDKDVLVZD�SURJUDP�VWXGL�3HQGLGLNDQ�PDWHPDWLND�,.,3�%XGL�8WRPR�0DODQJ�

\DQJ� WHODK�GLNHORPSRNNDQ�EHUGDVDUNDQ�JD\D�EHODMDU�YLVXDO�GDQ�JD\D�EHODMDU�

DXGLWRULDO�� %HUGDVDUNDQ� KDVLO� DQDOLVLV� \DQJ� WHODK� GLODNXNDQ� GDSDW�

GLGHVNULSVLNDQ�NHPDPSXDQ�SHPHFDKDQ�PDVDODK�SDGD�PDWHUL�SHUNDOLDQ�YHNWRU�

DGDODK� VHEDJDL� EHULNXW�� ���� 6XEMHN� GHQJDQ� JD\D� EHODMDU� YLVXDO� PDPSX�

PHPDKDPL� PDVDODK� GHQJDQ� EDLN� GDQ� PHUHQFDQDNDQ� SHQ\HOHVDLDQ� PDVDODK�

WHUVHEXW�� SDGD� WDKDS� SHODNVDQDDQ� SHQ\HOHVDLDQ� VXEMHN� YLVXDO� NXUDQJ� WHOLWL�

GDODP�PHQJHUMDNDQ�VHKLQJJD� WHUMDGL�NHVDKDQ�RSHUDVL�� VHGDQJNDQ�SDGD� WDKDS�

WHUDNKLU�VXEMHN� WLGDN�PHODNXNDQ�SHPHULNVDDQ�NHPEDOL�� ����6XEMHN�DXGLWRULDO�

PHPLOLNL� NHPDPSXDQ� SHPDKDPDQ� PDVDODK� \DQJ� EDLN�� VHODQMXWQ\D� GDODP�

WDKDS�SHUHQFDQDDQ�VXEMHN�PDPSX�PHQHQWXNDQ�UHQFDQD�SHQ\HOHVDLDQ�PDVDODK�

GHQJDQ� EHQDU� GDQ� PHQ\HOHVDLDNDQ� PDVDODK� GHQJDQ� WHSDW�� VHODLQ� LWX� VXEMHN�

DXGLWRULDO�MXJD�PHPHULNVD�NHPEDOL�MDZDEDQ�\DQJ�WHODK�GLEHULNDQ�� 

.DWD� NXQFL�� DQDOLVLV� SHPHFDKDQ� PDVDODK�� 3RO\D�� SHUNDOLDQ� YHNWRU�� JD\D�

EHODMDU 

 

$EVWUDFW 
 

7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� GHVFULEH� WKH� UHVXOW� RI� DQDO\VLV� RI�

SUREOHP� VROYLQJ� RI� 3RO\D� EDVHG� SUREOHP� RQ� YHFWRU� PXOWLSOLFDWLRQ� PDWHULDO�

ZKLFK� YLHZHG� IURP� OHDUQLQJ� VW\OH�� 7KLV� UHVHDUFK� LQFOXGHV� WKH� W\SH� RI�

GHVFULSWLYH�TXDOLWDWLYH� UHVHDUFK��6XEMHFWV� WDNHQ� LQ� WKLV� VWXG\� DUH� VWXGHQWV�RI�

PDWKHPDWLFV� HGXFDWLRQ� SURJUDP� ,.,3�%XGL�8WRPR�0DODQJ�ZKLFK� KDV� EHHQ�

JURXSHG�EDVHG�RQ�YLVXDO�OHDUQLQJ�VW\OH�DQG�DXGLWRULDO�OHDUQLQJ�VW\OH��%DVHG�RQ�

WKH�UHVXOWV�RI�WKH�DQDO\VLV�WKDW�KDV�EHHQ�GRQH�FDQ�EH�GHVFULEHG�WKH�SUREOHP-

VROYLQJ� DELOLWLHV� LQ� WKH� PDWHULDO� YHFWRU� PXOWLSOLFDWLRQ� LV� DV� IROORZV�� ����

6XEMHFWV�ZLWK�YLVXDO�OHDUQLQJ�VW\OHV�DUH�DEOH�WR�XQGHUVWDQG� WKH�SUREOHP�ZHOO�

DQG� SODQ� WKH� VHWWOHPHQW� RI� WKH� SUREOHP�� DW� WKH� LPSOHPHQWDWLRQ� VWDJH� RI� WKH�

FRPSOHWLRQ� RI� YLVXDO� VXEMHFWV� OHVV� FDUHIXO� LQ� GRLQJ� VR� ���� 7KH� DXGLWRULDO�

VXEMHFW� KDV� WKH� DELOLW\� WR� XQGHUVWDQG� D� JRRG� SUREOHP�� WKHQ� LQ� WKH� SODQQLQJ�

VWDJH� RI� WKH� VXEMHFW� LV� DEOH� WR� GHWHUPLQH� WKH� SODQ� RI� SUREOHP� UHVROXWLRQ�

FRUUHFWO\� DQG� VROYH� WKH� SUREOHP� FRUUHFWO\�� LQ� DGGLWLRQ� WKH� DXGLWRULDO� VXEMHFW�
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6DODK� VDWX� PDWD� NXOLDK� ZDMLE� \DQJ� GLWHPSXK� ROHK� PKDVLVZD� ,.,3� %XGL� 8WRPR�

0DODQJ� DGDODK� $QDOLVLV� 9HNWRU�� 0DWD� NXOLDK� LQL� PHPEDKDV� WHQWDQJ� EHEHUDSD� SRNRN�

EDKDVDQ��DQWDUD�ODLQ�\DLWX�GHILQLVL�YHNWRU�GDQ�VFDODU��SHUNDOLDQ�GRW�GDQ�FURVV��GLIIHUHQVLDVL�

YHNWRU��LQWHJUDVL�YHNWRU��VHUWD�JUDGLHQ�GLYHUJHQVL�GDQ�FXUO��3DGD�SHQHOLWLDQ�LQL�PDWHUL�DNDQ�

GLEDWDVL�SDGD�SHQ\HOHVDLDQ�VRDO�PDWHUL�SHUNDOLDQ�GRW�GDQ�FURVV��$QDOLVLV�YHNWRU�PHUXSDNDQ�

PDWD�NXOLDK�\DQJ�PHPLOLNL�EHEHUDSD�PDWD�NXOLDK�SUDV\DUDW�DQWDUD�ODLQ�\DLWX�DOMDEDU�OLQHDU��

NDONXOXV� GLIIHUHQVLDO�� NDONXOXV� LQWHJUDO�� GDQ� NDONXOXV� SHXEDK� EDQ\DN�� 3HQWLQJ� EDJL�

PDKDVLVZD� XQWXN� PHQJXDVDL� EHEHUDSD� PDWD� NXOLDK� SUDV\DUDW� GDODP� PHQXQMDQJ�

NHWHUODNVDQDDQ�PDWD�NXOLDK� DQDOLVLV� YHNWRU�� 3HQWLQJ�EDJL�SHVHUWD�GLGLN�XQWXN�PHQJXDVDL�

SHQJHWDKXDQ� DZDO� NDUHQD� DNDQ� PHPSHQJDUXKL� NHPDPSXDQ� SHVHUWD� GLGLN� GDODP�

PHQJXDVDL� GDQ� PHPDKDPL� NRQVHS� VHODQMXWQ\D� �3D]]DQL�� ������� +DO� LQL� GLGXNXQJ� ROHK�

KDVLO� SHQHOLWLDQ� ODLQ� \DQJ� PHQ\DWDNDQ� EDKZD� SHQJXDVDDQ� PDWHUL� SUDV\DUDW� PHPLOLNL�

SHQJDUXK� \DQJ� VLJQLILNDQ� WHUKDGDS� KDVLO� EHODMDU� �3XWUL�� 1XUVDODP�� 	� 6XODVWHUL�� �������

%HUGDVDUNDQ� GXD� SHQGDSDW� WHUVHEXW� PDND� ELVD� GLDPELO� NHVLPSXODQ� EDKZD� SHQWLQJQ\D�

PDWHUL� SUDV\DUDW� GDODP� NHPDPSXDQ�PHPDKDPL� NRQVHS�� 3HPDKDPDQ� NRQVHS� \DQJ� EDLN�

QDQWLQ\D� DNDQ�PHPSHQJDUXKL�SHVHUWD�GLGLN�GDODP�PHQ\HOHVDLNDQ� VRDO�PDXSXQ�PDVDODK�

GDQ�DNDQ�PHQJXUDQJL�IUHNXHQVL�NHVDODKDQ�GDODP�SHQ\HOHVDLDQQ\D� 

3HPHFDKDQ�PDVDODK�PHUXSDQ�LQWL�GDUL�EHODMDU�PDWHPDWLND��.HPDPSXDQ�VHVHRUDQJ�

GDODP� PHQJDQDOLVLV� GDQ� PHQJDWXU� GDWD-GDWD� \DQJ� GLSHUROHK� GDSDW� GLSHUROHK� GDUL�

NHELDVDDQ� PHPHFDKNDQ� PDVDODK� �+XGRMR�� ������� 3HQGDSDW� ODLQ� PHQ\DWDNDQ� EDKZD�

NHJLDWDQ�PHPHFDKNDQ�PDVODK�PHUXSDNDQ�GDVDU�GDUL�VHEDJLDQ�EHVDU�NHJLDWDQ�PDWHPDWLND�

�=KX�� ������� 0DQIDDW� GDUL� PHPELDVDNDQ� PHPEHULNDQ� SHPHFDKDQ� PDVDODK� DQWDUD� ODLQ�

\DLWX�� ����NHPDPSXDQ�NRJQLWLV�VLVZD�DNDQ� OHELK�EHUNHPEDQJ�� ����NUHDWLYLWDV�VLVZD�DNDQ�

OHELK�WHUDVDK������PDPSX�PHPDKDPL�DSOLNDVL�PDWHPDWLND�\DQJ�VHEDJLDQ�EHVDU�PHUXSDNDQ�

SHPHFFDKDQ� GHQJDQ� EDLN�� ���� PHQLQJNDWNDQ� PRWLYDVL� XQWXN� OHELK� EHODMDU� PDWHPDWLND�

�3HKNRQHQ�� ������� %HUGDVDUNDQ� SHQGDSDW-SHQGDSDW� WHUVHEXW� PDND� SHQWLQJ� EDJL� VLVZD�

XQWXN� GLELDVDNDQ� EHODMDU� PHPHFDKNDQ� PDVDODK�� 6HEXDK� SHUVRDODQ� PDWHPDWLND� DNDQ�

GLDQJJDS�VHEDJDL�VHEXDK�PDVDODK�MLND�VRDO�WHUVHEXW�ELVD�GLSDKDPL�QDPXQ�PHPEXWXKNDQ�

SHQ\HOHVDLDQ� QRQ� UXWLQ� \DQJ� ELDVD� GLODNXNDQ� ROHK� VLVZD� VHKLQJJD� VRDO� WHUVHEXW� ELVD�

PHQMDGL�VHEXDK�WDQWDQJDQ��+XGRMR������� 

%DQ\DN�VHNDOL�PHWRGH-PHWRGH�DWDX�WDKDS-WDKDS�\DQJ�ELVD�GLJXQDNDQ�VHEDJDL�GDVDU�

PHPHFDKNDQ� PDVDODK�� VDODK� VDWXQ\D� DGDODK� PRWRGH� SHPHFDKDQ� PDVDODK� 3RO\D�� 3RO\D�

GDODP� �$ODFDFL�� ������PHQ\HEXWNDQ� EDKZD� DGD� EHEHUDSD� ODQJNDK� SHPHFDKDQ�PDVDODK��

\DLWX�� ���� PHPDKDPL� SHUPDVDODKDQ�� ���� PHQ\XVXQ� UHQFDQD� SHQ\HOHVDLDQ�� ����

PHODNVDQDNDQ� UHQFDQD� SHQ\HOHVDLDQ�� GDQ� ���� PHPHULNVD� NHPEDOL�� � 7DKDS� PHPDKDPL�
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PDVDODK�SDGD�SHQHOLWLDQ�LQL�WDKDS�GLPDQD�LQGLYLGX�PDPSX�PHPDKDPL�DSD�\DQJ�GLPDNVXG�

GDUL� VRDO� DWDX� PDVDODK� \DQJ� GLEHULNDQ�� 3DGD� WDKDS� PHPDKDPL� PDVDODK� DGD� EHEHUDSD�

LQGLNDWRU�\DQJ�ELVD�GLOLKDW�DQWDUD�ODLQ�\DLWX�PDPSX�PHQHQWXNDQ�DSD�\DQJ�GLNHWDKXL�GDQ�

GLWDQ\DNDQ�GDUL�PDVDODK�WHUVHEXW��PDPSX�PHQHQWXNDQ�NHFXNXSDQ�LQIRUPDVL�GDUL�PDVDODK��

GDQ�PHQHQWXNDQ�V\DUDW-V\DUDW�GDODP�PHQ\HOHVDLNDQ�PDVDODK�\DQJ�KDUXV�GLSHQXKL��7DKDS�

NHGXD� \DLWX� WDKDS�PHQ\XVXQ� UHQFDQD� SHQ\HOHVDLDQ�� 3DGD� WDKDS� LQL� SHPDKDPDQ� NRQVHS�

PDWHUL�\DQJ�NXDW�VDQJDW�PHPSHQJDUXKL�NHSXWXVDQ�SHQHQWXDQ�UHQFDQD�SHQ\HOHVDLDQ�� MLND�

SHPDKDPDQ�NRQVHS�VHVHRUDQJ�EDLN�PDND�DNDQ�PDPSX�PHQJKXEXQJNDQ�GDWD�GDQ�WXMXDQ�

\DQJ� DNDQ� GLFDSDL�� GHQJDQ� EHJLWX� DNDQ� PXGDK� PHQHQWXNDQ� DOWHUQDWLI� DWDX� GXJDDQ�

SHQ\HOHVDLDQ�GDUL�PDVDODK�PDWHPDWLND�WHUVHEXW���7DKDS�NHWLJD�DGDODK�WDKDS�PHODNVDQDNDQ�

UHQFDQD�SHQ\HOHVDLDQ��3DGD�WDKDS�LQL�UHQFDQD�\DQJ�WHODK�GLVXVXQ�DNDQ�GLODQMXWNDQ�VHVXDL�

GHQJDQ�FDUD-FDUD�SHQ\HOHVDLDQ�PDVDODK�\DQJ�GLEHULNDQ��3HQJDODPDQ�SHPHFDKDQ�PDVDODK�

VDQJDW� EHUSHUDQ� EHVDU� SDGD� WDKDS� LQL��7DKDS� WHUDNKLU� DGDODK� WDKDS�PHPHULNVD� NHPEDOL��

SDGD� WDKDS� LQL� LQGLNDVL� WHUFDSDLQ\D� WDKDS� PHPHULNVD� NHPEDOL� DGDODK� SHVHUWD� GLGLN�

PHPHULNVD� MDZDEDQ� \DQJ� WHODK� GLEHULNDQ�� MLND� PHPXQJNLQNDQ� GLODNXNDQ� PHWRGH�

SHQJKLWXQJDQ�NHPEDOL��3URVHV�PHPHFDKNDQ�PDVDODK�DQWDU�LQGLYLGX�SDVWL�EHUEHGD��KDO�LQL�

GLVHEDENDQ�ROHK�NHELDVDD��SHPDKDPDQ�NRQVHS��GDQ�JD\D�PDVLQJ-PDVLQJ�LQGLYLGX��6DODK�

VDWX�\DQJ�PHPEHGDNDQ�FDUD�SHPHFDKDQ�PDVDODK�DGDODK�JD\D�EHODMDU� 

*D\D�EHODMDU�DGDODK�NDUDNWHULVWLN�\DQJ�PHQMHODVNDQ�EDJDLPDQD�LQGLYLGX�PHODNXNDQ�

SURVHV�EHODMDU��GDQ�PHPDKDPL�LQIRUPDVL-LQIRUPDVL�EDUX�\DQJ�VXOLW�GDQ�EDUX�PHODOXL�FDUD�

SDQGDQJ� \DQJ� EHUEHGD� �*KXIURQ�� ������� 'HILQLVL� ODLQ� PHQ\DWDNDQ� EDKZD� JD\D� EHODMDU�

DGDODK� SHQJJDEXQJDQ� DQWDUD� NHPDPSXDQ�PHQDPSXQJ��PHQJDWXU�� GDQ�PHQJDQDOLV� GDWD-

GDWD� LQIRUPDVL� \DQJ� GLSHUROHK� �6XSDUPDQ�� �������%HUGDVDUNDQ� GHILQLVL-GHILQLVL� WHUVHEXW�

ELVD� GLDPELO� NHVLPSXODQ� EDKZD� JD\D� EHODMDU� PHUXSDNDQ� VXDWX� SDQGDQJDQ� \DQJ�

PHQJXQJNDSNDQ� EDJDLPDQD� VHVHRUDQJ� PHQJRODK� GDWD� GLPXODL� GDUL� SURVHV� PHQDPSXQJ�

GDWD�VDPSDL�PHQJDQDOLV�GDWD��*D\D�EHODMDU�VHODQMXWQ\D�GLNHORPSRNNDQ�PHQMDGL�WLJD�MHQLV��

\DLWX�JD\D�EHODMDU�YLVXDO��JD\D�EHODMDU�DXGLWRULDO��GDQ�JD\D�EHODMDU�NLQHVWHWLN��'H3RUWHU�	�

+HUQDFNL�� ������� *D\D� EHODMDU� YLVXDO� DGDODK� MHQLV� JD\D� EHODMDU� \DQJ� PHQJDQGDONDQ�

SHQJDPDWDQ�� PDND� SDGD� SURVHVQ\D� QDQWL� LQGLYLGX� GHQJDQ� JD\D� EHODMDU� YLVXDO� LQL�

PHQJJDQWXQJNDQ� SDGD� NHPDPSXDQ� LQGHUD� SHQJOLKDWDQ�� 3URVHV� EHODMDU� LQGLYLGX� GHQJDQ�

JD\D� EHODMDU� YLVXDO� DNDQ� OHELK�PDNVLPDO� MLND� GDODP�SHODNVDQDDQ�GLEDQWX� GHQJDQ�PHGLD�

\DQJ� ELVD� GLDPDWL� YLVXDOQ\D�� VHSHUWL� IRWR�� YLGHR�� FKDUWD�� GLDJUDP�� JUDILN� GDQ� ODLQ� ODLQ��

.HELDVDDQ�\DQJ�ELDVDQ\D�PXQFXO�SDGD�LQGLYLGX�GHQJDQ�JD\D�EHODMDU�YLVXDO�DGDODK�VHULQJ�

PHQFRUHW� DWDX� PHPEXDW� FDWDWDQ-FDWDWDQ� � NHFLO� VDDW� PHQJJDOL� LQIRUPDVL�� %HEHUDSD� FLUL�

NKDV� \DQJ� PXQFXO� SDGD� LQGLYLGX� GHQJDQ� JD\D� EHODMDU� YLVXDO� DQWDUD� ODLQ� \DLWX�� ����

PHPHUOXNDQ�REMHN�\DQJ�ELVD�GLDPDWL�VHFDUD�ODQJVXQJ��YLVXDO��GDODP�PHQJJDOL�LQIRUPDVL��

����VDQJDW�SHND�WHUKDGDS�ZDUQD������PHPDKDPL�PDVDOK�DUWLVWLF������UHDNWLI�WHUKDGDS�EXQ\L�

DWDX� VXDUD�� ���� NHVXOLWDQ� MLND� PHQGDSDW� SHULQWDK� VHFDUD� OLVDQ�� ���� VHULQJ� PHQDIVLUNDQ�

XFDSDQ�DWDX�NDWD��8QR�������� 

,QGLYLGX� GHQJDQ� JD\D� EHODMDU� DXGLWRULDO� PHUXSDNQ� LQGLYLGX� \DQJ� PHQJDQGDONDQ�

DVSHN� SHQGHQJDUDQ�� 3DGD� SURVHV� EHODMDU�� PHQFDUL� LQIRUPDVL� GDQ� PHQJRODK� LQIRUPDVL�

LGLYLGX�DXGLWRULDO�DNDQ�VHULQJ�PHQJJXQDNDQ� LQGHUD�SHQGHQJDUDQQ\D��6DODK�VDWX�FLUL�\QJ�
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VHULQJ� PXQFXO� SDGD� LQGLYLGX� DXGLWRULDO� DGDODK� SDGD� VDDW� EHNHUMD� DWDXSXQ� EHODMDU�

FHQGHUXQJ�VXND�EHUELFDUD�VHQGLUL�VHODLQ� LWX�MXJD� LQGLYLGX�DXGLWRULDO� OHELK�VXND�EHUELFDUD�

PDXSXQ� EHUGLVNXVL�� %HEHUDSD� NDUDNWHULVWLN� \DQJ� PXQFXO� SDGD� LQGLYLGX� GHQJDQ� JD\D�

EHODMDU� DXGLWRULDO� DQWDUD� ODLQ� \DLWX�� ���� LQIRUPDVL� \DQJ� GLVHUDS� FHQGHUXQJ� GLSHUROHK�

PHODOXL� LQGHUD� SHQGHQJDUDQ�� ���� NHVXOLWDQ� MLND� LQIRUPDVL� GLVDPSDLNDQ� PHODOXL� EHQWXN�

WXOLVDQ�DWDX�JDPEDU������PDODV�NHWLND�GLPLQWD�XQWXN�PHQXOLV�DWDX�PHPEDFD��8QR���������

.HORPSRN�NHWLJD�SDGD�JD\D�EHODMDU�DGDODK�JD\D�EHODMDU�NLQHVWHWLN��3DGD�NHORPSRN�JD\D�

EHODMDU� LQL� LQGLYLGX� FHQGHUXQJ� OHELK� PHQ\XNDL� NHJLDWDQ� EHODMDU� \DQJ� PHPDQIDDWNDQ�

DQJJJRWD�JHUDN��0HUHND�VHQDQJ�PHODNXNDQ�NHJLDWDQ�ILVLN�VHSHUWL�EHUODUL��PHORPSDW��GDQ�

ODLQ� VHEDJDLQ\D�� ,QGLYLGX� GHQJDQ� JD\D� EHODMDU� NLQHVWHWLN� PHPLOLNL� NHELDVDDQ� EHUMDODQ�

\DQJ� OHELK� FHSDW��%HEHUDSD� FLUL� NKDV� GDUL� LQGLYLGX� GHQJDQ� J\D� EHODMDU� NLQHVWHWLN� DQWDUD�

ODLQ�\DLWX������WDQJDQ�PHUXSDNDQ�SHQHULPD�SHVDQ�\DQJ�VDQJDW�HIHNWLI�GDQ�PXGDK�GLLQJDW�

GDODP� DQJND� ZDNWX� ODPD�� ���� PDPSX� PHQJHWDKXL� LQIRUPDVL� KDQ\D� GHQJDQ� PHQ\HQWXK�

�PLVVDO� PHQ\HQWXK� PHGLD� SHPEHODMDUDQ��� ���� WLGDN� ELVD� GLDP� �WLGDN� EHUJHUDN�� XQWXN�

ZDNWX�\DQJ�ODPD�VDDW�EHODMDU�DWDXSXQ�EHNHUMD������EHODMDU�OHELK�PDNVLPDO�MLND�GLEDUHQJL�

NHJLDWDQ�ILVLN������PHPLOLNL�NHPDPSXDQ�\DQJ�OHELK�VHEDJDL�FRRUGLQDWRU�VHEXDK�NHJLDWDQ��

VHUWD�����PDPSX�PHQJRQWURO�NHUDNDQ�WXEXK��8QR���������6LVZD�GHQJDQ�JD\D�EHODMDU�DNDQ�

OHELK� PHQ\XNDL� SURVHV� SHPEHODMDUDQ� \DQJ� PHQJDMDN� VLVZD� XQWXN� PHQFRED�

PHQJHNVSORUDVL� LQIRUPDVL� \DQJ� KDUXV� GLFDUL� GHQJDQ� JHUDNDQ�� PLVDO� NHJLDWDQ�PHQJXNXU�

OXDV� ODSDQJDQ� EDVNHW�� PHQJXNXU� WLQJJL� WLDQJ� EHQGHUD� GDQ� VHPXD� NHJLDWDQ� WHUVHEXW�

GLODNXNDQ� VHFDUD� UHDO� SDGD� REMHNQ\D� ODQJVXQJ�� 3HUEHGDDQ� JD\D� EHODMDU� QDQWLQ\D� DNDQ�

PHPSHUQJDUXKL�EDJDLPDQD�SURVHV�SHPHFDKDQ�PDVDODK�\DQJ�GLODNXNDQ��+DO�LQL�GLGXNXQJ�

ROHK�SHQHOLWLDQ�VHEHOXPQ\D�\DQJ�PHQ\HEXWNDQ�EDKZD�PDVLQJ-PDVLQJ�JD\D�EHODMDU�YLVXDO��

DXGLRWRULDO�� GDQ� NLQHVWHWLN�PHPLOLNL� SHUEHGDDQ�GDODP�SURVHV�PHPHFDKNDQ�PDVDODK� GDQ�

SHPDKDPDQ� NRQVHS� �$ULDQV\DK�� ������� 3DGD�SHQHOLWLDQ� LQL� DQDOLVLV� SHPHFDKDQ�PDVDODK�

PDWHUL�SHUNDOLDQ�YHNWRU�GLWLQMDX�GDUL�JD\D�EHODMDU�KDQ\D�GLEDWDVL�SDGD�VXEMHN�GHQJDQ�JD\D�

EHODMDU�DXGLRWRULDO�GDQ�VXEMHN�JD\D�EHODMDU�YLVXDO��KDO�LQL�NDUHQD�SHUV\DUDWDQ�SDGD�VXEMHN�

NLQHVWHWLN�WLGDN�WHUSHQXKL���%HJLWX�SHQWLQJQ\D�SHPDKDPDQ�WHQWDQJ�JD\D�EHODMDU�\DQJ�DNDQ�

PHPSHQJDUXKL� NHPDPSXDQ�SHPHFDKDQ�PDVDODK� GLWHJDVNDQ� NHPEDOL� GHQJDQ�SHUQ\DWDDQ�

EDKZD� SHQWLQJ� EDJL� SHQJDMDU� XQWXN� WDKX� JD\D� EHODMDU� DSD� \DQJ� GLPLOLNL� ROHK� PDVLQJ-

PDVLQJ� VLVZDQ\D�� NDUHQD� GHQJDQ� EHJLWX� JXUX�PDPSX�PHQHQWXNDQ� SURVHV� SHPEHODMDUDQ�

\DQJ�WHSDW�EDJL�GDQ�PHQ\HQDQJNDQ�EDJL�PDVLQJ-PDVLQJ�VLVZDQ\D��'H3RUWHU�	�+HUQDFNL��

������ 

%HUGDVDUNDQ� SHPDSDUDQ-SHPDSDUDQ� \DQJ� WHODK� GLVHEXWNDQ�� WXMXDQ� SHQHOLWLDQ� LQL�

DGDODK� XQWXN� PHQGHVNULSVLNDQ� KDVL� DQDOLVLV� SHPHFDKDQ� PDVDODK� EHUEDVLV� 3RO\D� SDGD�

PDWHUL�SHUNDOLDQ�YHNWRU�\DQJ�GLWLQMDX�GDUL�JD\D�EHODMDU��3HQHOLWL�KDUDSNDQ�KDVLO�SHQHOLWLDQ�

LQL� PDPSX� PHQDPEDK� ZDZDVDQ� WHQWDQJ� SHPHFDKDQ� PDVDODK� PHQXUXW� 3RO\D� GDQ� JD\D�

EHODMDU�� %DJL� SHQHOLWL� ODLQ� VHNLUDQ\D� VHPRJD� KDVLO� SHQHOLWLDQ� LQL� ELVD� PHMDGL� UHIHUHQVL�

XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�\DQJ�LQJLQ�PHODNXNDQ�SHQHOLWLDQ�\DQJ�WHUNDLW�GHQJDQ�NDMLDQ�

\DQJ�GLEDKDV�SDGD�SHQHOLWLDQ�LQL� 
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0(72'( 

3HQHOLWLDQ� LQL� WHUPDVXN� SDGD� MHQLV� SHQHOLWLDQ� GHVNULSWLI� GHQJDQ� SHQGHNDWDQ�

NXDOLWDWLI�GHVNULSWLI�\DQJ�EHUWXMXDQ�PHQGHVNULSVLNDQ�NHVDODKDQ�EHUGDVDUNDQ�DWXUDQ�3RO\D�

GDODP�PHPHFDKNDQ�VRDO�YHNWRU�GLWLQMDX�GDUL�JD\D�EHODMDU��3HQHOLWLDQ�NXDOLWDWLI�PHUXSDNDQ�

SHQHOLWLDQ�\DQJ�EHUWXMXDQ�XQWXN�PHQJDPDWL�IHQRPHQD�\DQJ�WHUMDGL�SDGD�VXEMHN�SHQHOLWLDQ�

�0ROHRQJ�� ������� 3HUQ\DWDDQ� ODLQ� PHQ\HEXWNDQ� EDKZD� SHQHOLWLDQ� NXDOLWDWLI� PHUXSDNDQ�

SHQHOLWLDQ�\DQJ�QDWXUDO�DWDX�WHUMDGL�VHFDUD�DODPLDK�WDQSD�DGD�SHUODNXDQ��6XJL\RQR���������

6XEMHN� GLNHORPSRNNDQ� EHUGDVDUNDQ� DQJNHW� NXLVLRQHU� JD\D� EHODMDU� \DQJ� GLDGDSWDVL� GDUL�

/HPEDJD�3ULYDWH� /HDUQLQJ� &HQWUH�� *D\D� EHODMDU� LQL� DNDQ� GLNHORPSRNNDQ� PHQMDGL� WLJD�

NHORPSRN� \DLWX�� JD\D� EHODMDU� DXGLR�� JD\D� EHODMDU� YLVXDO�� GDQ� JD\D� EHODMDU� NLQHVWHWLN��

6XEMHN� SHQHOLWLDQ� DGDODK�PDKDVLVZD�3HQGLGLNDQ�0DWHPDWLND� ,.,3�%XGL�8WRPR�0DODQJ�

DQJNDWDQ� ����� \DQJ� WHODK� PHQHPSXK� PDWD� NXOLDK� $QDOLVLV� 9HNWRU�� ,QVWUXPHQ� SDGD�

SHQHOLWLDQ�LQL�WHUGLUL�GDUL�GXD�MHQLV�\DLWX�LQVWUXPHQ�XWDPD�GDQ�LQVWUXPHQW�EDQWX��,QVWUXPHQ�

XWDPD� DGDODK� SHQHOLWL� VHQGLUL� NDUHQD� SHQHOLWL� DNDQ� WHUMXQ� ODQJVXQJ�PHQJDZDVL� NHDGDDQ�

ODSDQJDQ�GDQ�VHEDJDL�SHQJJDOL� ODQJVXQJ�GDWD��6HGDQJNDQ�SDGD�LQVWUXPHQ�EDQWX�WHUGDSDW�

GXD� MHQLV�\DLWX� LQVWUXPHQ� WHV�GDQ�SHGRPDQ�ZDZDQFDUD��'DWD�SDGD�SHQHOLWLDQ� LQL� DGDODK�

GDWD�SDGD�WHV�WHUWXOLV�GDQ�GDWD�KDVLO�ZDZDQFDUD�SDGD�PDWHUL�SHUNDOLDQ�GRW�GDQ�FURVV��'DWD-

GDWD� WHUVHEXW� GLDQDOLVLV� GDQ� GLYDOLGDVL� PHQJJXQDNDQ� XML� WULDQJXODVL� WHNQLN�� 0HWRGH�

SHQJXPSXODQ�GDWD�SDGD�SHQHOLWLDQ�LQL�GHQJDQ�PHPEHULNDQ�VRDO�WHV�GDQ�ZDZDQFDUD�VHPL�

WHUVWUXNWXU�� 6RDO� WHV� \DQJ� GLEHULNDQ�PHUXSDNDQ� SHUWDQ\DDQ� WHUNDLW� PDWHUL� SHUNDOLDQ� GRW�

GDQ�FURVV�VHUWD�SHQHQWXDQ�SHUVDPDDQ�SDUDPHWHU�GDQ�VWDQGDU�GDUL�VHEXDK�YHNWRU�DUDK�JDULV��

3DGD�SHGRPDQ�ZDZDQFDUD� DNDQ�GLXQJNDS�NHPEDOL� EDJDLPDQD� VXEMHN�PHPHFDKNDQ� VRDO�

\DQJ�GLEHULNDQ�VHFDUD�OLVDQ�GDQ�XQWXN�OHELK�PHQJJDOL�NHVDODKDQ-NHVDODKDQ�\DQJ�PXQFXO� 

'DWD-GDWD� \DQJ� WHODK� GLSHUROHK� VHODQMXWQ\D� DNDQ� GL� DQDOLVLV�� $QDOLVLV� GDWD� SDGD�

SHQHOLWLDQ� NXDOLWDWLI�PHOLSXWL� ���� WDKDS� SHQJXPSXODQ�GDWD�� ���� WDKDS� SHQ\DMLDQ� GDWD�� ����

WDKDS� UHGXNVL� GDWD�� GDQ� ���� WDKDS� SHQDULNDQ� NHVLPSXODQ� �6XJL\RQR�� ������� $QDOLVLV�

NHVDODKDQ� SHPHFDKDQ� VRDO� SDGD� SHQHOLWLDQ� LQL� PHQJDFX� SDGD� DQDOLVLV� NHVDODKDQ� 3RO\D�

\DQJ�PHOLSXWL��� � WDKDS��3RO\D�GDODP��$ODFDFL��������PHQ\HEXWNDQ� WDKDS-WDKDS� WHUVHEXW�

\DLWX�� ���� SHPDKDPDQ� PDVDODK�� ���� SHUHQFDQDDQ� VWUDWHJL� SHPHFDKDQ� PDVDODK�� ����

SHODNVDQDDQ� UHQFDQD� VWUDWHJL�� GDQ� ���� SHQJHFHNDQ� NHPEDOL�� /HELK� MHODVQ\D� LQGLNDWRU-

LQGLNDWRU�SHPHFDKDQ�PDVDODK�PHQXUXW�3RO\D�ELVD�GLOLKDW�SDGD�WDEHO�EHULNXW� 

7DEHO����,QGLNDWRU�3HPHFDKDQ�0DVDODK�PHQXUXW�3RO\D 

,QGLNDWRU .HWHUDQJDQ 

3HPDKDPDQ�0DVDODK 6XEMHN� PDPSX� PHPDKDPL� DSD� \DQJ�

GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO�

\DQJ�GLEHULNDQ 

3HUHQFDQDDQ�6WUDWHJL 6XEMHN� PDPSX� PHQHQWXNDQ� UXPXV��

FDUD�� PHWRGH� \DQJ� ELVD� GLJXQDNDQ�

XQWXN� PHQ\HOHVDLNDQ� VRDO� \DQJ�

GLEHULNDQ� 

3HODNVDQDDQ�6WUDWHJL 6XEMHN� PDPSX� PHQJJXQDNDQ� FDUD��
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,QGLNDWRU .HWHUDQJDQ 

UXPXV�� PHWRGH� \DQJ� WHODK�

GLUHQFDQDNDQ� XQWXN� PHQ\HOHVDLNDQ�

VRDO�\DQJ�GLEHULNDQ 

3HQJHFHNDQ�NHPEDOL 6XEMHN� PHQJRUHNVL� NHPEDOL� MDZDEDQ�

\DQJ� WHODK� GLEHULNDQ� GDODP�

PHQ\HOHVDLNDQ� VRDO� XQWXN�

PHPDVWLNDQ�MDZDEDQ� 

+$6,/�'$1�3(0%$+$6$1 

3HQJDPELODQ� VXEMHN� SHQHOLWLDQ� GLDPELO� GHQJDQ� PHPEHULNDQ� DQJNHW� JD\D� EHODMDU��

GDQ� GLGDSDWNDQ� EHEHUDSD� VXEMHN� \DQJ� PHZDNLOL� PDVLQJ-PDVLQJ� NHORPSRN� JD\D�

EHODMDUQ\D��6HODQMXWQ\D��VXEMHN-VXEMHN� WHUVHEXW�DNDQ�PHQJHUMDNDQ�VRDO� WHV�NHPXGLDQ�WHV�

ZDZDQFDUD�VHFDUD�LQGLYLGX��$QDOLVLV�NHVDODKDQ�SHPHFDKDQ�PDVDODK�DNDQ�GLGDVDUNDQ�SDGD�

PHWRGH�SHPHFDKDQ�PDVDODK�3RO\D�\DQJ� WHUGLUL�GDUL��� WDKDS��\DLWX�SHPDKDPDQ�PDVDODK��

SHUHQFDQDDQ��SHODNVDQDDQ�UHQFDQD��GDQ�SHQJHFHNDQ�NHPEDOL��,QGLNDWRU-LQGLNDWRU�WHUVHEXW�

ELVD�GLOLKDW�SDGD� WDEHO����5LQJNDVDQ�KDVLO�SHQHOLWLDQ�DQDOLVLV�SHPHFDKDQ�PDVDODK�YHNWRU�

EHUEDVLV�3RO\D�GLWLQMDX�GDUL�JD\D�EHODMDU�OHELK�OHQJNDS�DNDQ�GLMHODVNDQ�VHEDJDL�EHULNXW� 

1. .HORPSRN�*D\D�%HODMDU�9LVXDO 

3DGD�NHORPSRN�JD\D�EHODMDU�YLVXDO�DGD�EHEHUDSD�WDKDS�SDGD�PHWRGH�SHPHFDKDQ�

3RO\D�\DQJ� WLGDN� WHUSHQXKL��EHULNXW�SHQMHODVDQ�HPSDW�WDKDS�SHPHFDKDQ�3RO\D�VXEMHN�

YLVXDO������7DKDS�SHPDKDPDQ��SDGD�WDKDS�LQL�VXEMHN�YLVXDO�PDPSX�PHQ\DPSDLNDQ�DSD�

\DQJ�GLPDNVXG�GDUL�VRDO�\DQJ�GLEHULNDQ��PDPSX�PHQ\HEXWNDQ�DSD�\DQJ�GLNHWDKXL�GDQ�

DSD�\DQJ�GLWDQ\DNDQ� VHWDODK� VXEMHN�PHPEDFD� VRDO�GHQJDQ�NHUDV�GDQ�PHPEHUL� WDQGD�

SDGD�QDVNDK�VRDO��7DKDS� LQL�PXQFXO�SDGD� MDZDEDQ� WHV� WHUWXOLV�GDQ�GLNRQILUPDVL�SDGD�

VDDW�ZDZDQFDUD��6HWHODK�GLODNXNDQ�WULDQJXODVL�WHNQLN�SDGD�GDWD�WHUWXOLV�GDQ�ZDZDQFDUD�

GDSDW� GLWDULN� NHVLPSXODQ� EDKZD� VXEMHN� GHQJDQ� JD\D� EHODMDU� YLVXDO� PHPLOLNL�

NHPDPSXDQ� SHPDKDPDQ� VRDO� \DQJ� EDLN�� ���� 7DKDS� SHUHQFDQDDQ�� SDGD� WDKDS� LQL�

LQGLNDVL� SHUHQFDDQ� VXGDK� PXQFXO� GHQJDQ� EDLN�� 6XEMHN� PDPSX� PHPEHULNDQ� UXPXV�

DWDX�FDUD�SHQ\HOHVDLDQ�\DQJ�DNDQ�GLJXQDNDQ�XQWXN�PHQ\HOHVDLNDQ�VRDO�GHQJDQ�EHQDU��

.HPDPSXDQ�SHUHQFDQDDQ� LQL�PXQFXO� VDDW� VXEMHN�PHQ\HOHVDLNDQ�VRDO� WHV�GDQ� WHUWXOLV�

\DQJ�NHPXGLDQ�GDWD�GLDQDOLVLV�GDQ�GLWULDQJXODVL������7DKDS�SHODNVDQDDQ��SDGD�WDKDS�LQL�

NHPDPSXDQ� SHODNVDQDDQ� UHQFDQD� VXEMHN� YLVXDO� NXUDQJ� PXQFXO�� 3DGD� SURVHV�

SHODNVDQDDQ� UHQFDQD�� VXEMHN� VXGDK� PDPSX� PHQ\HOHVDLNDQ� PDVDODK� VHVXDL� GHQJDQ�

UHQFDQD� \DQJ� GLDMXNDQ� SDGD� WDKDS� NHGXD�� QDPXQ� DGD� NHVDODKDQ� \DQJ� PXQFXO� \DLWX�

NHVDODKDQ� SDGD� SHQJRSHUDVLDQ� SHUNDOLDQ� VLODQJ� �FURVV� SURGXFW�� GXD� YHNWRU� VHUWD�

PHQHQWXNDQ� SHUVDPDDQ� VWDQGDU� GDQ� SDUDPHWHU� JDULV� GDUL� VHEXDK� YHNWRU�� .HWHOLWLDQ�

PHQMDGL� VHEDE� NHVDODKDQ� VXEMHN� GDODP� SHODNVDQDDQ� UHQFDQD�� ���� 7DKDS� PHOLKDW�

NHPEDOL�� SDGD� WDKDS� LQL� VXEMHN� YLVXDO� WLGDN�PHODNXNDQ� SURVHGXU� FHN� MDZDEDQ� XODQJ�

EDLN�SDGD�VDDW� WHV� WHUWXOLV�PDXSXQ�VDDW�ZDZDQFDUD��PDND�VHWHODK�GLWULDQJXODVL�NHGXD�

GDWD� WHUVHEXW� GLDPELO� NHVLPSXODQ� EDKZD� VXEMHN� YLVXDO� WLGDN� PHPLOLNL� NHPDPSXDQ�

PHOLKDW�NHPEDOL�MDZDEDQ� 
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+DVLO� DQDOLVLV� SHPHFDKDQ�PDVDODK� EHUGDVDUNDQ� WHRUL� 3RO\D� SDGD� VXEMHN� YLVXDO�

LQL�VHODUDV�GHQJDQ�KDVLO�SHQHOLWLDQ�VHEHOXPQ\D�\DLWX�WHUGDSDW�SHUEHGDDQ�SURVHV�GDODP�

PHPHFDKNDQ�PDVDODK�SDGD�PDVLQJ-PDVLQJ�JD\D�EHODMDU� �,QGUDZDWL��������� ,QGUDZDWL�

������� PHQ\HEXWNDQ� VXEMHN� YLVXDO� WLGDN� PHODNXNDQ� SHQJHFHNDQ� NHPEDOL� SDGD� VRDO�

\DQJ�WHODK�GLEHULNDQ��3HUPDVDODKDQ�\DQJ�VDPD�MXJD�GLWHPXNDQ�SDGD�SHQHOLWLDQ�LQL��+DO�

LQL�GLSHQJDUXKL�NDUHQD�VXEMHN�PDODV�XQWXN�PHPEDFD�NHPEDOL�DSD�\DQJ�WHODK�GLWXOLVNDQ�

SDGD� OHPEDU� MDZDEDQ�� 3HUEHGDDQ� KDVLO� SHQHOLWLDQ� LQL� GHQJDQ� SHQHOLWLDQ� VHEHOXPQ\D��

WHUOLKDW�SDGD�WDKDS�SHPDKDPDQ��-LND�SDGD�SHQHOLWLDQ�\DQJ�GLODNXNDQ�,QGUDZDWL��������

PHQ\HEXWNDQ�EDKZD�VXEMHN�YLVXDO�EHOXP�PDPSX�PHPDKDPL�VRDO�GHQJDQ�EDLN��QDPXQ�

SDGD� SHQHOLWLDQ� LQL� WLQJNDW� SHPDKDPDQ� VXEMHN� YLVXDO� WHUKDGDS� VRDO� \DQJ� GLEHULNDQ�

GHQJDQ� VXGDK�EDLN��PHVNLSXQ�SDGD� WDKDS�VHODQMXWQ\D�\DLWX� WDKDS�SHODNVDQDDQ�PDVLK�

GLWHPXNDQ� EHEHUDSD� NHVDODKDQ�� 3HQHOLWLDQ� ODLQ� \DQJ�PHQGXNXQJ� KDVLO� SHQHOLWLDQ� LQL�

PHQ\DWDNDQ� EDKZD� VXEMHN� YLVXDO� PHPLOLNL� NHPDPSXDQ� SHPDKDPDQ� VRDO� GDQ�

SHUHQFDQDDQ�SHQ\HOHVDLDQ� VRDO� \DQJ�EDLN�� QDPXQ�SDGD� VDDW� SURVHV� SHODNVDQDDQ� DWDX�

SHQ\HOHVDLDQ� VXEMHN� YLVXDO� PHQJDODPL� NHVXOLWDQ� EDLN� GDUL� VHJL� NHVDODKDQ� RSHUDVL�

KLWXQJ� PDXSXQ� SURVHV� SHHQJHUMDDQ� \DQJ� VDODK�� VHGDQJNDQ� SDGD� WDKDS� SHQJHFHNDQ�

NHPEDOL�VXEMHN�WLGDN�PHPHULNVD�NHPEDOL�MDZDEDQ�\DQJ�WHODK�GLEHULNDQ��'HZL��$V\DU��

	�.DPLG���������7HPXDQ�SDGD�SHQHOWLDQ��'HZL��$V\DU��	�.DPLG��������VDPD�GHQJDQ�

DSD�\DQJ�SHQHOLWL�WHPXNDQ�SDGD�SHQHOLWLDQ�LQL�� 

 

2. .HORPSRN�*D\D�%HODMDU�$XGLRWRULDO 

3DGD�VXEMHN�GHQJDQ�JD\D�EHODMDU�$XGLRWRULDO�HPSDW� WDKDS�SHPHFDKDQ�PDVDODK�

SDGD� PHWRGH� 3RO\D� VXGDK� GLPXQFXONDQ� VHPXD�� PHVNLSXQ� EHOXP� PDNVLPDO�� %HULNXW�

SHQMHODVDQ� PDVLQJ-PDVLQJ� WDKDS� SHPHFDKDQ� PDVDODK� ROHK� VXEMHN� DXGLRWRULDO�� ����

7DKDS� SHPDKDPDQ�� SDGD� WDKDS� LQL� VXEMHN�PDPSX�PHPDKDPL� DSD�PDNVXG� GDUL� VRDO�

\DQJ�GLEHULNDQ��KDO�LQL�GDSDW�GLOLKDW�GDUL�MDZDEDQ�WHUWXOLV�VXEMHN�GDQ�VDDW�ZDZDQFDUD��

3DGD�VDDW�ZDZDQFDUD�VXEMHN�PHPEDFD�VRDO�\DQJ�GLEHULNDQ� WDQSD�EHUVXDUD�NHUDV�GDQ�

PDPSX� PHQ\HEXWNDQ� DSD� \DQJ� GLNHWDKXL� GDQ� DSD� \DQJ� GLWDQ\DNDQ�� ���� 7DKDS�

SHUHQFDQDDQ��SDGD� WDKDS� LQL� VXEMHN�DXGLWRULDO�PDPSX�PHQHQWXNDQ�FDUD�SHQ\HOHVDLDQ�

\DQJ�DNDQ�GLJXQDNDQ�GDODP�SHQ\HOHVDLDQ�VRDO��.HPDPSXDQ�PHUHQFDQDNDQ�LQL�PXQFXO�

SDGD� WHV� WHUWXOLV� GDQ�ZDZDQFDUD�� ����7DKDS�SHODNVDQDDQ��SDGD� WDKDS�SHODNVDQDDQ� LQL�

VXEMHN�DXGLRWRULDO�PDPSX�PHQ\HOHVDLNDQ�VRDO�GHQJDQ�PHQJJXQDNDQ�FDUD�DWDX�UXPXV�

\DQJ� VXGDK� GLUHQFDQDNQ� SDGD� WDKDS� VHEHOXPQ\D�� 3HODNVDQDDQ� UHQFDQD� GDODP�

PHQ\HOHVDLNDQ� PDVDODK� LQL� PDVXN� GDODP� NDWHJRUL� EDLN�� KDO� LQL� PXQFXO� NHWLND� WHV�

WHUWXOLV� GDQ� ZDZDQFDUD� VXEMHN� PDPSX� PHPSURVHV� FDUD� \DQJ� GLJXQDNDQ� GDQ�

PHODNXNDQ� RSHUDVL� SHUNDOLDQ� FURVV� GHQJDQ� EHQDU�� 7LQJNDW� NHWHOLWLDQ� VXEMHN� VDDW�

PHQ\HOHVDLNDQ� VRDO� EDLN�� KDO� LQL� WHUOLKDW� NDUHQD� SDGD� VDDW� RSHUDVL� WLGDN� PXQFXO�

NHVDODKDQ� GDODP� SHQJKLWXQJDQ�� ���� 7DKDS� PHOLKDW� NHPEDOL�� NHPDPSXDQ� PHOLKDW�

NHPEDOL�MDZDEDQ�VXGDK�GLODNXNDQ�ROHK�VXEMHN�DXGLRWRULDO�VXGDK�GLODNXNDQ��7DKDS�LQL�

PXQFXO�NHWLND�GLODNXNDQ�ZDZDQFDUD�XQWXN�PHQJJDOL�GDWD�\DQJ� WLGDN�GLWHPXNDQ�VDDW�

WHV�WHUWXOLV��3DGD�VDDW�ZDZDQFDUD�VXEMHN�DXGLRWRULDO�PHQJHFHN�NHPEDOL�MDZDEDQ�\DQJ�

WHODK� GLEHULNDQ� WDQSD� GLPLQWD� ROHK� SHQHOLWL�� +DO� LQL� PHQXQMXNNDQ� EDKZD� VXEMHN�

WHUELDVD�XQWXN�PHQJHFHN�NHPEDOL�MDZDEDQ�\DQJ�WHODK�GLEHULNDQ�� 
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6HODUDV� GHQJDQ� KDVLO� SHQHOLWLDQ� VHEHOXPQ\D� \DQJ� PHQ\DWDNDQ� EDKZD� VXEMHN�

DRGLRWRUL� PDPSX� PHPDKDPL� VRDO� GHQJDQ� EDLN� SDGD� WDKDS� SHPDKDPDQ� �,QGUDZDWL��

������� 3DGD� WDKDS� SHUHQFDQDDQ� GDQ� SHODNVDQDDQ� VXEMHN� GHQJDQ� JD\D� DXGLWRUL� LQL�

PDPSX� PHODNVDQDNDQ� GHQJDQ� EDLN�� 6HGDQJNDQ� SDGD� WDKDS� PHPHULNVD� NHPEDOL�

MDZDEDQ�\DQJ�GLEHULNDQ�GHQJDQ�PHQJKLWXQJ�NHPEDOL�GHQJDQ�RSHUDVL�NHEDOLNDQ��KDO�LQL�

PHQXQMXNNDQ� EDKZD� VXEMHN� WHODK� PHODNXNDQ� WDKDS� ORRNLQJ� EDFN� � GHQJDQ� EHQDU��

)HQRPHQD-IHQRPHQD� LQL� MXJD� GLWHPXNDQ� SHQHOLWL� VDDW�PHODNXNDQ�ZDZDQFDUD� GHQJDQ�

VXEMHN� DXGLWRULDO� SDGD� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ�� 6XEMHN� PDPSX� PHODNXNDQ�

WDKDS� SHPDKDPDQ�� SHUHQFDQDDQ� GDQ� SHQ\HOHVDLDQ� GHQJDQ� DSLN�� 6HODLQ� LWX�� MXJD�

PHODNXNDQ� WDKDS� SHPHULNVDDQ� NHPEDOL� MDZDEDQ� \DQJ� GLEHULNDQ� XQWXN� PHPDVWLNDQ�

MDZDEDQ�WUVHEXW�EHQDU� 

.(6,038/$1�'$1�6$5$1 

%HUGDVDUNDQ�DQDOLVLV�GDWD�GL�DWDV��PDND�NHPDPSXDQ�SHPHFDKDQ�PDVDODK�EHUEDVLV�

3RO\D� SDGD�PDWHUL� SHUNDOLDQ� YHNWRU� \DQJ� GLWLQMDX� GDUL� JD\D� EHODMDU�� GDSDW� GLVLPSXONDQ�

VHEDJDL� EHULNXW�� ���� 6XEMHN� GHQJDQ� JD\D� EHODMDU� YLVXDO� SDGD� WDKDS� SHPDKDPDQ�� WDKDS�

SHUHQFDQDDQ��WDKDS�SHODNVDQDDQ��GDQ�WDKDS�SHPHULNVDDQ�NHPEDOL�DGDODK�VHEDJDL�EHULNXW��

7DKDS�SHPDKDPDQ�VXEMHN�PDPSX�PHPDKDPL�VRDO�GHQJDQ�EDLN�GHQJDQ�PHQ\HEXWNDQ�DSD�

\DQJ� GLNHWDKXL� GDQ� DSD� \DQJ� GLWDQ\DNDQ� SDGD� VRDO�� 7DKDS� VHODQMXWQ\D� VXEMHN� YLVXDO�

PDPSX� PHUHQFDQDNDQ� SHQ\HOHVDLDQ� GHQJDQ� EDLN�� KDO� LQL� GLWXQMXNNDQ� GDUL� EDJDLPDQD�

VXEMHN�PHQHQWXNDQ�FDUD��UXPXV��PHWRGH�DSD�\DQJ�GLJXQDNDQ�XQWXN�PHQ\HOHVDLNDQ�VRDO��

3DGD�WDKDS�SHODNVDQDDQ��VXEMHN�WHODK�PDPSX�PHODNVDQDNDQ�SHQ\HOHVDLDQ�VRDO�\DQJ�WHODK�

GLUHQFDQDNDQ�� QDPXQ� WHUGDSDW� NHVDODKDQ�GDODP�SHQJRSHUDVLDQ� GDQ�SHQHQWXDQ� SHUVDPDQ�

JDULV� VWDQGDU� GDQ� SDUDPHWHU�� +DO� LQL� PHQXQMXNNDQ� VXEMHN� YLVXDO� PDVLK� NXUDQJ� GDODP�

PHPHQXKL� WDKDS� SHODNVDQDDQ�� 7DKDS� WHUDNKLU� DGDODK� WDKDS� SHPHULNVDDQ� NHPEDOL�� SDGD�

WDKDS� LQL� VXEMHN� YLVXDO� WLGDN� PHODNXNDQ� SHQJHFHNDQ� DNKLU� SDGD� MDZDEDQ� \DQJ� WHODK�

GLEHULNDQ�� ���� VXEMHN� GHQJDQ� JD\D� EHODMDU� DXGLRWRULDO� SDGD� WDKDS� SHPDKDPDQ� VRDO��

SHUHQFDQDDQ� SHQ\HOHVDLDQ�� SHODNVDQDDQ� SHQ\HOHVDLDQ�� GDQ� SHPHULNVDDQ� NHPEDOL�

GLVLPSXONQ�VHEDJDL�EHULNXW��3DGD�WDKDS�SHUWDPD�VXEMHN�DXGLRWRULDO�PHPLOLNL�SHPDKDPDQ�

VRDO�\DQJ�EDLN��KDO�LQL�GLWXQMXNNDQ�VDDW�WHV�WHUWXOLV�PDXSXQ�ZDZDQYDUD��6HODQMXWQ\D��SDGD�

WDKDS� SHUHQFDQDDQ� VXEMHN� DXGLWRULDO� MXJD� PDPSX� PHPXWXVNDQ� WHNQLN� DSD� \DQJ� DNDQ�

GLJXQDNDQ� GDODP� PHQ\HOHVDLNDQ� VRDO� GHQJDQ� EHQDU�� 7DKDS� NHWLJD� DGDODK� WDKDS�

SHODNVDQDDQ�UHQFDQD��SDGD�WDKDS�LQL�VXEMHN�DXGLWRULDO�PDPSX�PHQ\HOHVDLNDQ�VRDO�GHQJDQ�

ODQFDU�GDQ�EHQDU�WDQSD�NHVXOLWDQ��3DGD�WDKDS�WHUDNKLU�\DLWX�SHPHULNVDDQ�NHPEDOL��VXEMHN�

WHODK�PHODNXNDQ�WDKDS�LQL�GLWXQMXNNDQ�GDUL�EDJDLPDQD�VXEMHN�PHPHULNVD�XODQJ�MDZDEDQ�

\DQJ�WHODK�GLEHULNDQ�GHQJDQ�PHQJXODQJL�PHQJKLWXQJ�MDZDEDQQ\D� 

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDQ� NHVLPSXODQ� SHQHOLWLDQ� \DQJ� WHODK� GLSDSDUNDQ� GL�

DWDV�� SHQHOLWL� PHQ\DUDQNDQ� EHEHUDSD� KDO�� DQWDUD� ODLQ� \DLWX�� ���� SHPHFDKDQ� PDVDODK�

PHUXSDNDQ� VDODK� VDWX� LQWL� GDQ� VHQL� GDUL� EHODMDU� PDWHPDWLND�� PDND� SHUOX� VHNLUDQ\D�

PHPELDVDNDQ�DQDN�GHQJDQ�PHPEHULNDQ�VRDO�\DQJ�EHUNDLWDQ�GHQJDQ�SHPHFDKDQ�PDVDODK�

GHQJDQ�WDKDS-WDKDS�3RO\D��NDUHQD�GHQJDQ�PHPELDVDNDQ�KDO�LQL�SHVHUD�DNDQ�OHELK�EHUSLNLU�

NULWLV�GDQ�VLVWHPDWLV������6RDO�GDQ�PDVDODK�\DQJ�GLEHULNDQ�NHSDGD�SHVHUWD�GLGLN�VHEDLNQ\D�



 

$UJDULQL��)�'��������$QDOLVLV�3HPHFDKDQ��0DVDODK�%HUEDVLV�3RO\D�3DGD�0DWHUL��� 

0DWHPDWLND�GDQ�3HPEHODMDUDQ��������99�RI��� 

 

 

 

 

EHUYDULDWLI�GDUL�VRDO�\DQJ�VHGHUKDQD�VDPSDL�VRDO�\DQJ�NRPSOHNV������$QDOLVLV�SHPHFDKDQ�

PDVDODKDQ� � SDGD� SHVHUWD� GLGLN� VHEDLNQ\D� UXWLQ� XQWXN� GLODNXNDQ�� KDO� LQL� DNDQ� VDQJWD�

PHPEDQWX� SHQJDMDU� GDODP�PHPDKDPL� WLQJNDW� NHVXOLWDQ� GDQ� NHVDODKDQ� VLVZD� VHUWD� DNDQ�

PHQMDGL�WRODN�XNXU�SURVHV�SHPEHODMDUDQ�VHODQMXWQ\D������*D\D�EHODMDU�VHWLDS�SHVHUWD�GLGLN�

EHUEHGD��PDND�VHEDJDL�SHQJDMDU�DWDX�JXUX�DGD�EDLNQ\D�PHQJHWDKXL�GDQ�PHPDKDPL�JD\D�

EHODMDU�DSD�\DQJ�GLPLOLNL�SHVHUWD�GLGLN�XQWXN�OHELK�PXGDK�PHPEHULNQ�SHPDKDPDQ�PDWHUL�

VHFDUD�SHUVRQDO������3HQHOLWLDQ�LQL�VDQJDW�PHPEXND�NHVHPSDWDQ�EDJL�SHQHOLWLDQ�ODLQ�XQWXN�

PHODNXNDQ� MHQLV� SHQHOLWLDQ� \DQJ� VHUXSD� GDQ� OHELK� PHQGDODP�� WLGDN� KDQ\D� SHPHFDKDQ�

PDVDODK�SDGD�JD\D�EHODMDU�YLVXDO�GDQ�DXGLRWRULDO�WDSL�MXJD�SDGD�JD\D�EHODMDU�NLQHVWHWLN� 

DAFTAR RUJUKAN 
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'HZL��6���$V\DU��5���	�.DPLG����������$QDOLVLV�3HPHFDKDQ�0DVDODK�SDGD�6LVZD�7LSH�

9LVXDO�%HUEDVLV�5HDOLVWLF�0DWKHPDWLFV�(GXFDWLRQ��50(��GL�.HODV�9,,,�603�1���
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*KXIURQ��0��1����������*D\D�%HODMDU�.DMLDQ�7HRULWLN��<RJ\DNDUWD��3XVWDND�3HODMDU� 

+XGRMR��+����������3HQJHPEDQJDQ�.XULNXOXP�GDQ�3HPEHODMDUDQ�0DWHPDWLND��0DODQJ��

8QLYHUVLWDV�1HJHUL�0DODQJ� 

,QGUDZDWL��5����������3URILO�3HPHFDKDQ�0DVDODK�0DWHPDWLND�'LWLQMDX�GDUL�*D\D�%HODMDU��

$327(0$��-XUQDO�3URJUDP�6WXGL�3HQGLGLNDQ�0DWHPDWLND����������-���� 

0ROHRQJ��/��-����������0HWRGRORJL�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��37��5HPDMD�

5RVGDNDU\D� 

3D]]DQL��0��-����������,QIOXHQFH�RI�3ULRU�.QRZOHGJH�RQ�&RQFHSW�$FTXLVLWLRQ��

([SHULPHQWDO�DQG�&RPSXWDWLRQDO�5HVXOWV��-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\��
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3HKNRQHQ��(����������7KH�6WDWH�RI�$UW�LQ�0$WKHPDWLFDO�&UHDWLYLW\��='0������������ 

3XWUL��$��3���1XUVDODP��	�6XODVWHUL��6����������3HQJDUXK�3HQJXDVDDQ�0DWHUL�3UDV\DUDW�

WHUKDGDS�+DVLO�%HODMDU�0DWHPDWLND�6LVZD�.HODV�9,,,�6031���6LQMDL�7LPXU��

-XUQDO�0DWHPDWLND�GDQ�3HPEHODMDUDQ��0D3DQ�����������-��� 

6XJL\RQR����������0HWRGH�3HQHOLWLDQ�.XDOLWDWLI�GDQ�5	'��%DQGXQJ��$OIDEHWD� 

6XSDUPDQ����������*D\D�%HODMDU�\DQJ�0HQ\HQDQJNDQ�6LVZD��<RJ\DNDUWD��3LQXV�%RRN�

3XEOLVKHU� 
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=KX��=����������*HQGHU�'LIIHUHQFH�LQ�0DWKHPDWLFDO�3UREOHP�6ROYLQJ�3DWWHUQV��$�5HYLHZ�

/LWHUDWXUH��,QWHUQDWLRQDO�(GXFDWLRQ�-RXUQDO�6KDQQRQ�5HVHDUFK�3UHVV�����������-
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