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3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�SHQJDUXK�SHQDPEDKDQ�WHSXQJ�GDXQ�VLULK�

KLMDX�GDODP�SDNDQ�VHEDJDL�EDKDQ�WDPEDKDQ�SDNDQ�GDODP�UDQVXP�\DQJ�PHPSHQJDUXKL�NLQHUMD�

GDQ�NXDOLWDV�NDUNDV�LWLN�EURLOHU��%DKDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�LWLN�MDQWDQ�$ODELR�

VHEDQ\DN�����HNRU�EHUXPXU���KDUL��'2'���3HQHOLWLDQ�GLODNXNDQ�VHFDUD�HNVSHULPHQWDO�GHQJDQ�

PHQJJXQDNDQ�5DQFDQJDQ�$FDN�/HQJNDS����SHUODNXDQ��SHQDPEDKDQ�WHSXQJ�GDXQ�VLULK�KLMDX��

7'6+��GDQ���XODQJDQ��3DGD�VHWLDS�XODQJDQ�GLJXQDNDQ���LWLN��3HUODNXDQ�PHOLSXWL�SHPEHULDQ�

SDNDQ�VHEDJDL�NRQWURO�GDQ�SDNDQ�GHQJDQ�WDPEDKDQ�7'6+�VHEDQ\DN������������GDQ����J�NJ���

SDNDQ��9DULDEHO�\DQJ�GLDPDWL�DGDODK�MXPODK�NRQVXPVL�SDNDQ��SHUWDPEDKDQ�EHUDW�EDGDQ��UDVLR�

NRQYHUVL� SDNDQ�� NDUNDV�� SHUVHQWDVH� OHPDN� DEGRPLQDO� GDQ� S+� GDJLQJ�� +DVLO� SHQHOLWLDQ�

PHQXQMXNNDQ� EDKZD� SHQDPEDKDQ� 7'6+� VHEDJDL� SDNDQ� WDPEDKDQ� KLQJJD� OHYHO� ��� J�NJ���

SDNDQ�EHUSHQJDUXK�Q\DWD�WHUKDGDS�SHUWDPEDKDQ�ERERW�EDGDQ�LWLN�$ODELR��WHWDSL�WLGDN�Q\DWD�

WHUKDGDS� SHUVHQWDVH� OHPDN� DEGRPLQDO� SDGD� XPXU� OLPD�PLQJJX�� 3HQDPEDKDQ�7'6+�SDGD�

UDQVXP�VHEDQ\DN����J�NJ���SDNDQ�PHPEHULNDQ�SHUWDPEDKDQ�ERERW�EDGDQ�\DQJ�WHUEDLN��

.DWD�NXQFL��6LULK��DGLWLI�SDNDQ��DQWLRNVLGDQ��,WLN�$ODELR�

$%675$&7�

7KLV�VWXG\�DLPV�WR�GHWHUPLQH�WKH�HIIHFW�RI�WKH�DGGLWLRQ�RI�JUHHQ�EHWHO�OHDI�IORXU�LQ�WKH�

IHHG�DV�IHHG�DGGLWLYHV�LQ�WKH�UDWLRQ�RQ�WKH�SHUIRUPDQFH�DQG�TXDOLW\�RI�EURLOHU�GXFN�FDUFDVV��$�

KXQGUHG�PDOH�$ODELR�PDOH�GXFNV�RI�DJHG�'2'���ZHUH�XVHG�LQ�WKH�H[SHULPHQW��ZKLFK�ZDV�

FRQGXFWHG�LQ�D�FRPSOHWHO\�UDQGRPLVHG�GHVLJQ�ZLWK�ILYH�WUHDWPHQWV��DGGLWLRQ�RI�JUHHQ�EHWHO�

OHDI� IORXU��7'6+��DQG�ILYH�UHSOLFDWLRQV��(DFK�VDPSOH�FRQWDLQV� IRXU�GXFNV��7KH� WUHDWPHQWV�

ZHUH�IHHGLQJ�WKH�GXFNV�ZLWK�IHHG�DGGHG�E\�7'6+�RI���������������DQG����J�NJ���RI�IHHG��7KH�

REVHUYHG�YDULDEOHV�ZHUH�WKH�DPRXQW�RI�IHHG�FRQVXPSWLRQ��ZHLJKW�JDLQ��IHHG�FRQYHUVLRQ�UDWLR��

SHUFHQWDJH�RI�WKH�FDUFDVV��SHUFHQWDJH�RI�DEGRPLQDO�IDW�DQG�S+�RI�PHDW��7KH�UHVXOWV�VKRZHG�

WKDW�WKH�DGGLWLRQ�RI�7'6+�DV�DQ�DGGLWLRQDO�IHHG�WR�WKH�OHYHO�RI����J�NJ���RI�IHHG�VLJQLILFDQWO\�

DIIHFWHG� WKH�ERG\�ZHLJKW�JDLQ�RI�$ODELR�GXFNV�� EXW� QRW� VLJQLILFDQWO\� WR� WKH�SHUFHQWDJH�RI�

DEGRPLQDO� IDW� DW� ILYH�ZHHNV�RI�DJH��$GGLWLRQ�RI�7'6+� WR� WKH� UDWLRQ�RI����J�NJ���RI� IHHG�

SURYLGHV�WKH�EHVW�ZHLJKW�JDLQ��

.H\ZRUGV��%HWHO��IHHG�DGGLWLYH��$ODELR�GXFN

3(1'$+8/8$1�

,WLN� $ODELR� �$QDV� SODWK\FXV� %RUQHR��

GXOX� GLNHQDO� GHQJDQ� VHEXWDQ� LWLN� EDQDU� DWDX�

LWLN�EXMXU��3HPEHULDQ�QDPD�LWLN�DODELR�GLODWDU�

EHODNDQJL� NHELDVDDQ� RUDQJ� \DQJ� LQJLQ�

PHPEHOL� ELELW� LWLN� GL� SDVDU� $ODELR� �5DKDUGL�

GDQ�.DVW\DQWR���������,WLN�$ODELR�PHUXSDNDQ�

SODVPD� QXWIDK� GDHUDK� .DOLPDQWDQ� VHODWDQ�

\DQJ� EHUNHPEDQJ� GL� GDHUDK� $ODELR�

.DEXSDWHQ� +XOX� 6XQJDL� 8WDUD� .DOLPDQWDQ�

6HODWDQ� GHQJDQ� 3RSXODVL� LWLN� $ODELR� GL�

.DOLPDQWDQ�6HODWDQ�SDGD�WDKXQ������WHUFDWDW�

���������� HNRU� �'LQDV� SHWHUQDNDQ� 3URYLQVL�

.DOLPDQWDQ�6HODWDQ���������

,WLN� $ODELR� GLVHEXW� MXJD� VHEDJDL� LWLN�

GZLJXQD�� NDUHQD� GLVDPSLQJ� SHQJKDVLO� WHOXU�

MXJD�PHQJKDVLONDQ� GDJLQJ� \DQJ�PHPSXQ\DL�

UDVD� OH]DW� GDQ� ND\D� DNDQ� SURWHLQ�� WHUXWDPD�
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GDJLQJ� LWLN� SHMDQWDQ�� .HEXWXKDQ� WHOXU�

VHEDQ\DN� ������� GDUL� �������� WRQ� GL�

,QGRQHVLD�GLSHUROHK�GDUL�WHOXU�LWLN��'LWMHQQDN��

�������,WLN�PHUXSDNDQ�VDODK�VDWX�MHQLV�XQJJDV�

DLU�\DQJ�PHPLOLNL�SRWHQVL�VDQJDW�EHVDU�XQWXN�

GLNHPEDQJNDQ� NDUHQD� LWLN� PHUXSDNDQ� VDODK�

VDWX�WHUQDN�\DQJ�PHPLOLNL�GD\D�DGDSWDVL�\DQJ�

WLQJJL� GL� GDHUDK� SHGHVDDQ�� 'DHUDK� SHGHVDDQ�

PHUXSDNDQ� GDHUDK� \DQJ� WHSDW� XQWXN�

PHQJHPEDQJNDQ� WHUQDN� LWLN� NDUHQD�

PHPXGDKNDQ� GDODP� SHPHOLKDUDDQ��

SHUDZDWDQ��GDQ�LWLN�PHPLOLNL�GD\D�WDKDQ�\DQJ�

OHELK� NXDW� GLEDQGLQJNDQ� GHQJDQ� D\DP�

SHGDJLQJ�� VHKLQJJD� WHUQDN� LWLN� GDSDW�

PHQLQJNDWNDQ�SHQGDSDWDQ�PDV\DUDNDW��

7HUQDN�LWLN�PHUXSDNDQ�VDODK�VDWX�WHUQDN�

\DQJ� EHOXP� WHUVHQWXK� ROHK� LQGXVWUL� GDQ�

EDQ\DN� GLNHPEDQJNDQ� ROHK� PDV\DUDNDW�

�SHWHUQDNDQ� UDN\DW��� ,WLN� $ODELR� DGDODK� LWLN�

ORNDO�EHUDVDO�GDUL�.DOLPDQWDQ�\DQJ�PHPLOLNL�

GZL�IXQJVL��VHSHUWL�SHUQ\DWDDQ�6XU\DQD��������

LWLN� $ODELR� WHUPDVXN� LWLN� ORNDO� XQJJXO� GZL�

IXQJVL�� NDUHQD� VHODLQ� PDPSX� PHPSURGXNVL�

WHOXU� \DQJ� WLQJJL�� UDWD�UDWD� ������� EXWLU� SHU�

WDKXQ��MXJD�SRWHQVLDO�VHEDJDL�SHQJKDVLO�GDJLQJ�

GLEDQGLQJ�LWLN�ORNDO�ODLQ�GL�,QGRQHVLD��VHSHUWL�

LWLN�7HJDO�� LWLN�.DUDZDQJ�� LWLN�0RMRVDUL�� LWLN�

WXUL��LWLN�0DJHODQJ��GDQ�LWLN�%DOL��+DO�WHUVHEXW�

GLGXNXQJ� ROHK� 6XVDQWL� ������� \DQJ�

PHQ\DWDNDQ� EDKZD� ,WLN� $ODELR� PHPLOLNL�

SURGXNVL� WHOXU� \DQJ� FXNXS� WLQJJL� \DLWX� ����

���� EXWLU� SHU� HNRU� SHU� WDKXQ�� ,WLN� $ODELR�

PHPLOLNL� SRWHQVL� \DQJ� VDQJDW� EHVDU� XQWXN�

GLNHPEDQJNDQ� EDLN� VHEDJDL� LWLN� SHGDJLQJ�

PDXSXQ�VHEDJDL�LWLN�SHWHOXU��

'DXQ� VLULK� KLMDX�PHQJDQGXQJ�PLQ\DN�

DWVLUL� GDUL� GDXQ� VLULK� PHQJDQGXQJ� PLQ\DN�

WHUEDQJ�� VHVNXLWHUSHQ��SDWL�� GLDWDVH�� JXOD�GDQ�

]DW� VDPDN� GDQ� NDYLNRO� \DQJ� PHPLOLNL� GD\D�

DQWL�EDNWHUL��DQWLRNVLGDQ�GDQ�DQWL�MDPXU��6LULK�

EHUNKDVLDW� PHQJKLODQJNDQ� EDX� EDGDQ� \DQJ�

GLWLPEXONDQ�EDNWHUL�GDQ�FHQGDZDQ��'DXQ�VLULK�

MXJD� EHUVLIDW� PHQDKDQ� SHUGDUDKDQ��

PHQ\HPEXKNDQ� OXND� SDGD� NXOLW�� JDQJJXDQ�

VDOXUDQ� SHQFHUQDDQ�� PHQJHUXWNDQ��

PHQJHOXDUNDQ� GDKDN�� PHOXUXKNDQ� OXGDK��

KHPRVWDWLN�� GDQ� PHQJKHQWLNDQ� SHQGDUDKDQ��

.DQGXQJDQ� EDKDQ� DNWLI� IHQRO� GDQ� NDYLNRO�

GDXQ� VLULK� KXWDQ� MXJD� GDSDW� GLPDQIDDWNDQ�

VHEDJDL�SHVWLVLGD�QDEDWL�XQWXN�PHQJHQGDOLNDQ�

KDPD�SHQJKLVDS��6XGDUPR���������

0(72'(�3(1(/,7,$1�

%DKDQ�

'DXQ� VLULK� KLMDX� GLSHUROHK� GDUL�

WDQDPDQ� GL� 6DPDULQGD�� ELELW� EHEHN� \DQJ�

GLJXQDNDQ� DGDODK� EHEHN� GHQJDQ� '2'� ��

\DQJ� GLSHUROHK� GDUL� 37� &KDURHQ�

3RNSKDQG� -D\D� )DUP��%DQMDUPDVLQ�� 3DNDQ�

\DQJ� GLJXQDNDQ� DGDODK� SDNDQ� NRPHUVLDO�

MHQLV� %5�� GDQ� %5�� \DQJ� GLSHUROHK� GDUL�

3RXOWU\�6KRS�GL�6DPDULQGD��

3HUFREDDQ�GDQ�$QDOLVLV�'DWD�

3HQHOLWLDQ� LQL� PHQJJXQDNDQ�

5DQFDQJDQ� $FDN� /HQJNDS� �5$/��

GHQJDQ� EDKDQ� WDPEDKDQ� WHSXQJ� GDXQ�

VLULK� KLMDX� �7'6+��\DQJ�GLODNXNDQ�GHQJDQ�

�� SHUODNXDQ� �� XODQJDQ� GDQ� PDVLQJ�PDVLQJ�

XODQJDQ�WHUGLUL�GDUL���HNRU�LWLN� GHQJDQ� GRVLV�

\DQJ� EHUEHGD�� \DLWX� SDNDQ��SDNDQ� �� 7'6+�
��� J�NJ��� SDNDQ�� SDNDQ� ��7'6+����J�NJ���

SDNDQ�� SDNDQ� �� WHSXQJ� GDXQ� VLULK� KLMDX� ���

J�NJ��� SDNDQ�� SDNDQ� �� WHSXQJ� GDXQ� VLULK�
KLMDX� ��� J�NJ

��� SDNDQ�� 9DULDEHO� \DQJ�

GLDPDWL� DGDODK� SHUWDPEDKDQ� EHUDW� EDGDQ��
UDVLR� NRQYHUVL� SDNDQ� GDQ� SHUVHQWDVH�

OHPDN� DEGRPLQDO�� 'DWD� \DQJ� GLSHUROHK�

GLDQDOLVLV�GHQJDQ� $129$�� NHFXDOL� XQWXN�

NRQVXPVL� SDNDQ� GDQ� SHUWDPEDKDQ�

ERERW� EDGDQ� PHQJJXQDNDQ� XML� .UXVNDO�

:DOOLV� NDUHQD� GDWD� \DQJ� GLSHUROHK� WLGDN�

PHPHQXKL� V\DUDW� XQWXN� GLDQDOLVLV�

PHQJJXQDNDQ� VWDWLVWLND� SDUDPHWULN�� $QDOLVLV�

GDWD� GLODQMXWNDQ� GHQJDQ� XML� 7XNH\�SDGD�D�

����

3URVHGXU�3HQHOLWLDQ�

3HQ\LDSDQ�WHSXQJ�GDXQ�VLULK�KLMDX�

'DXQ�VLULK�KLMDX�GLMHPXU�WHUOLQGXQJ��GL�

EDZDK� DWDS�� VHODPD� ���� KDUL� VDPSDL�

GDXQ�PHQJHULQJ�� GDQ� GDXQ� GLSLVDKNDQ� GDUL�

EDWDQJ� XQWXN� SURVHV� SHQJKDOXVDQ� PHQMDGL�

WHSXQJ��ODOX�GDXQ�GLKDOXVNDQ�GHQJDQ�EOHQGHU�

�3KLOLSV� WLSH� +5����� EXDWDQ� ,QGRQHVLD��

VHODPD� �� PHQLW�� NHPXGLDQ� WHSXQJ�

GLNXPSXONDQ� GDODP� VDWX� WHPSDW� \DQJ�

NHULQJ�� XQWXN� PHQJKLQGDUL� NHOHPEDEDQ�

XGDUD��

3HODNVDQDDQ�SHUFREDDQ�

3HUFREDDQ�GLODNXNDQ�SDGD�EXODQ�0DUHW�

VDPSDL� GHQJDQ� -XOL� ����� GL� NDQGDQJ�

PLOLN� SHWDQL� GL� .HOXUDKDQ� /HPSDNH��

.HFDPDWDQ� 6DPDULQGD� 8WDUD�� .RWD�

6DPDULQGD��,WLN�$ODELR�GHQJDQ�UDWD�UDWD�EHUDW�

���� J� GLEHULNDQ� SDNDQ� VHVXDL� GHQJDQ�

NHEXWXKDQ� EHUGDVDUNDQ� XPXU� LWLN�� 3DNDQ�

%5�� GLJXQDNDQ� VHEDJDL� SDNDQ� VDPSDL�

GHQJDQ� LWLN� EHUXPXU� �� PLQJJX��
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VHODQMXWQ\D� PXODL� PLQJJX� NHWLJD� VDPSDL�

GHQJDQ� SDQHQ� �LWLN� EHUXPXU� ��

PLQJJX�� GLJXQDNDQ� SDNDQ� %5���

5DQVXP� \DQJ�GLEHULNDQ� DGDODK� SDNDQ�

\DQJ� WHODK� GLWDPEDKNDQ� 7'6+� VHVXDL�

SHUODNXDQ� \DQJ� GLEHULNDQ� PXODL� PLQJJX�

NHWLJD� KLQJJD� SDQHQ����� KDUL��� $LU� PLQXP�

GLEHULNDQ� VHFDUD� DG� OLELWXP�� 7HPSDW�

SDNDQ�� DLU� PLQXP�� GDQ� NRWRUDQ�

GLEHUVLKNDQ� VHWLDS� SDJL� GDQ� VDQLWDVL�

NDQGDQJ�GLODNXNDQ�VHPLQJJX�VHNDOL��9LWDPLQ�

DQWL� VWUHVV� GLEHULNDQ� SDGD� ZDNWX� WHUWHQWX�

XQWXN�PHQDPEDK� GD\D� WDKDQ� WXEXK�

GDQ� PHPLQLPDONDQ� VWUHVV�� VHODPD�

SHQHOLWLDQ� LQL�MXJD�GLEHULNDQ�YDNVLQ��

$QDOLVLV�

.RQVXPVL�3DNDQ�

.RQVXPVL� SDNDQ� DGDODK� VHOLVLK�

GDUL� SHPEHULDQ� SDNDQ� GHQJDQ� VLVD� SDNDQ�

\DQJ� GLNRQVXPVL� WHUQDN� �J� SHU� HNRU���

3HQJDPELODQ� GDWD� NRQVXPVL� SDNDQ�

GLODNXNDQ� VHWLDS� KDUL�� 5XPXV� \DQJ�

GLJXQDNDQ� XQWXN� PHQJXNXU� MXPODK�

NRQVXPVL� SDNDQ�� SHQDPEDKDQ� ERERW�EDGDQ��

NRQYHUVL� SDNDQ�� OHPDN� DEGRPLQDO� GDQ�

SHUVHQWDVH�NDUNDV��5DV\DI��������

3HUWDPEDKDQ�%RERW�%DGDQ�

3HUWDPEDKDQ� %RERW� %DGDQ�

GLKLWXQJ� GDUL� ERERW� EDGDQ� DNKLU� GLNXUDQJL�

ERERW� EDGDQ� DZDO�� 3HQJDPELODQ� GDWD�

SHUWDPEDKDQ� ERERW�EDGDQ� SDGD� LWLN� $ODELR�

GLODNXNDQ� VHPLQJJX�

VHNDOL� GHQJDQ� FDUD� GLWLPEDQJ�� JXQD�

PHPLQLPDONDQ�WLQJNDW�VWUHVV�SDGD�LWLN��

.RQYHUVL�3DNDQ�

.RQYHUVL� SDNDQ� GLKLWXQJ� VHEDJDL�

SHUEDQGLQJDQ� DQWDUD� MXPODK� SDNDQ� \DQJ�

GLEHULNDQ� �J�� GHQJDQ� SURGXNVL� GDJLQJ� \DQJ�

GLKDVLONDQ� �J��� 3HQJDPELODQ� GDWD� NRQYHUVL�

SDNDQ� GLODNXNDQ� SDGD� DNKLU� SHQHOLWLDQ� DWDX�

SDGD�VDDW����KDUL�GHQJDQ�FDUD�SHQLPEDQJDQ��

3HUVHQWDVH�/HPDN�$EGRPLQDO�

3HUVHQWDVH� OHPDN�DEGRPLQDO�GLSHUROHK�

GDUL� SHUEDQGLQJDQ� DQWDUD� EHUDW� OHPDN�

DEGRPLQDO� �OHPDN� \DQJ� PHOHNDW� GL� GDODP�

SHUXW� �DEGRPHQ�� LWLN� PHOLSXWL� MDQWXQJ��

UHPSHOD�� GLQGLQJ� SHUXW�� JLQMDO�� GDQ� NORDND��

GHQJDQ�ERERW�KLGXS�GLNDOLNDQ�GHQJDQ�������

+$6,/�'$1�3(0%$+$6$1�

.RQVXPVL� SDNDQ� GDSDW� PHQLQJNDW�

VHLULQJ�GHQJDQ�XPXU�XQWXN�NHKLGXSDQ�SRNRN�

WHUQDN� VHUWD� SURGXNVL� GDJLQJ�� 3HQDPEDKDQ�

7'6+� VDPSDL� GHQJDQ� ��� J�NJ��� SDNDQ� SDGD�

LWLN� $ODELR� GHQJDQ� XPXU� ������ KDUL�

PHPEHULNDQ� SHQJDUXK� Q\DWD� �S�������

WHUKDGDS� SHUWDPEDKDQ� ERERW� EDGDQ��

SHUVHQWDVH� NDUNDV� GDQ� S+� GDJLQJ�� WHWDSL�

EHUSHQJDUXK� WLGDN� Q\DWD� �S!������ WHUKDGDS�

NRQVXPVL� SDNDQ�� NRQYHUVL� SDNDQ�� GDQ�

SHUVHQWDVH� OHPDN� DEGRPLQDO� �7DEHO� ��� GDQ�

7DEHO�����

7DEHO� ��� 3HQJDUXK� SHQDPEDKDQ� WHSXQJ� GDXQ� VLULK� KLMDX� �7'6+�� WHUKDGDS� SHUWXPEXKDQ� GDQ�

HIHNWLYLWDV�SDNDQ�SDGD�LWLN�$ODELR�

7'6+��J�NJ���

SDNDQ��

.RQVXPVL�SDNDQ�

�J� �
3HUWDPEDKDQ�%RERW�

EDGDQ��J����

.RQYHUVL�

SDNDQ���
.DUNDV�������

�� ��������������� ��������������D� ���������� ������������E�

��� ��������������� �������������E� ���������� �����������D�

��� ��������������� ��������������D� ���������� �����������E�

��� ��������������� ��������������D� ���������� �����������E�

��� ��������������� ��������������E� ���������� �����������E�

.HWHUDQJDQ��.RQYHUVL�SDNDQ�GLKLWXQJ�GDUL�SHUWDPEDKDQ�ERERW�EDGDQ�GLEDJL�GHQJDQ�ERERW�DZDO�

����� J��� �� GLDQDOLVLV� GHQJDQ�8ML�.UXVNDO�:DOOLV�� �� GLDQDOLVLV� GHQJDQ�$129$��'DWD� SDGD�

NRORP�\DQJ�VDPD�\DQJ�GLLNXWL�GHQJDQ�KXUXI�\DQJ�EHUEHGD�PHQXQMXNNDQ�EHGD�Q\DWD��8ML�7XNH\��

S�������
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7DEHO����3HQJDUXK�SHQDPEDKDQ� WHSXQJ�GDXQ� VLULK�KLMDX� �7'6+�� WHUKDGDS�NXDOLWDV�GDJLQJ� LWLN�

$ODELR�

7'6+��J�NJ�

SDNDQ��
S+�GDJLQJ��� /HPDN�DEGRPHQ������� 3URWHLQ������ /HPDN�������

�� ����������F� ���������� ����� �����

��� ����������D� ���������� ����� �����

��� ����������E� ���������� ����� �����

��� ����������E� ���������� ����� �����
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.HWHUDQJDQ����GLDQDOLVLV�GHQJDQ�$129$����GDWD�GLSHUROHK�GDUL�XML�WXQJJDO��'DWD�SDGD�PDVLQJ�

PDVLQJ� NRORP� S+� GDJLQJ� GDQ� OHPDN� DEGRPHQ� \DQJ� GLLNXWL� GHQJDQ� KXUXI� \DQJ� EHUEHGD�

PHQXQMXNNDQ�EHGD�Q\DWD��8ML�7XNH\��S�������
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.RQVXPVL�UDQVXP�GDQ�SHUWDPEDKDQ�ERERW�

EDGDQ�

1LODL� NRQVXPVL� UDQVXP� \DQJ� EHUEHGD�

Q\DWD� LQL� GLGXJD� NDUHQD� 7'6+� GDSDW�

PHQLQJNDWNDQ� NRQVXPVL� SDNDQ� LWLN� $ODELR��

3HQDPEDKDQ� 7'6+� ��� J�NJ��� SDNDQ�

PHUXSDNDQ�NDGDU�WHUEDLN�XQWXN�PHQLQJNDWNDQ�

NRQVXPVL� SDNDQ� LWLN� $ODELR�� .RQVXPVL�

UDQVXP� \DQJ� EHUEHGD� SDGD� WLDS� SHUODNXDQ�

DNDQ�PHQ\HEDENDQ� NDQGXQJDQ� SURWHLQ� \DQJ�

PDVXN�NH�GDODP�WXEXK�LWLN�EHUEHGD�VHKLQJJD�

SHUWXPEXKDQ� \DQJ� GLKDVLONDQ� SDGD� VHWLDS�

SHUODNXDQ� MXJD�EHUEHGD��3HQDPEDKDQ�7'6+�

WLGDN�PHQJJDQJJX�NHFHUQDDQ�SDNDQ�VHKLQJJD�

SHQLQJNDWDQ� NRQVXPVL� SDNDQ� MXJD�

PHQLQJNDWNDQ� SHQ\HUDSDQ� QXWULVL� \DQJ�

NHPXGLDQ� EHUSHQJDUXK� SDGD� SHUWDPEDKDQ�

ERERW�EDGDQ��<DGQ\D�HW�DO����������

.RQYHUVL�3DNDQ�GDQ�.DUNDV�

.RQYHUVL� SDNDQ� PHQXQMXNNDQ�

EDQ\DNQ\D� SDNDQ� \DQJ� GLNRQVXPVL� ROHK�

WHUQDN�\DQJ�GDSDW�GLVHUDS�ROHK�WXEXK�WHUQDN��

0HQXUXW� 6XEHNWL� ������� NRQYHUVL� SDNDQ�

PHUXSDNDQ� HILVLHQVL� GDODP� SHQJJXQDDQ�

SDNDQ�� 6HPDNLQ� NHFLO� QLODL� NRQYHUVL� SDNDQ��

PDND� VHPDNLQ�EDLN�SHQ\HUDSDQ�SDNDQ��1LODL�

NRQYHUVL� SDNDQ� LWLN� SDGD� SHQHOLWLDQ� LQL�

EHUEHGD�SDGD�SHQDPEDKDQ�WHSXQJ�GDXQ�VLULK�

NH� GDODP�SDNDQ� EHUSHQJDUXK� Q\DWD� WHUKDGDS�

NRQYHUVL�SDNDQ��+DO�LQL�GLGXJD�NDUHQD�SDNDQ�

\DQJ� GLNRQVXPVL� ROHK� LWLN� VXGDK� VHVXDL�

GHQJDQ�NHEXWXKDQ�QXWULVLQ\D��

5DWDDQ� NRQYHUVL� SDNDQ� GDODP�

SHQHOLWLDQ� LQL� \DLWX� ������ LQL� OHELK� NHFLO� GDUL�

KDVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�3UDVHW\R�

HW� DO�� ������� GLPDQD� QLODL� NRQYHUVL� UDQVXP�

VHEHVDU������SDGD�LWLN�0RMRVDUL�$ODELR�XPXU�

���� PLQJJX�� 6HGDQJNDQ� 5DQGD� �������

PHQXQMXNNDQ� EDKZD� QLODL� NRQYHUVL� SDNDQ�

VHODPD� SHPHOLKDUDDQ� ��� PLQJJX� DGDODK�

EHUNLVDU� ����������� 3UDVHW\R� HW� DO�� �������

PHQ\DWDNDQ�EDKZD�WLQJJLQ\D�NRQYHUVL�SDNDQ�

LWLN� GLVHEDENDQ� ROHK� SHULODNX� PDNDQ� LWLN��

WHUPDVXN�NHELDVDDQ�LWLN�\DQJ�VHJHUD�PHQFDUL�

DLU�PLQXP�VHWHODK�PDNDQ��6HKLQJJD�ELDVDQ\D�

SDNDQ�WHUEXDQJ�SDGD�VDDW�LWLN�PLQXP�DLU��

3HQDPEDKDQ� 7'6+� GDODP� SDNDQ�

EHUSHQJDUXK� WLGDN� Q\DWD� �S!������ WHUKDGDS�

SHUVHQWDVH�NDUNDV� LWLN�$ODELR�VDPSDL�GHQJDQ�

XPXU� �� PLQJJX�� +DVLO� SHQHOLWLDQ� LQL� VHMDODQ�

GHQJDQ� SHQHOLWLDQ� 6DVWURDPLGMRMR� �������

EDKZD� SHUVHQWDVH� NDUNDV� XPXPQ\D� EHUNLVDU�

DQWDUD���������

3HUVHQWDVH� /HPDN� $EGRPHQ� GDQ� S+�

'DJLQJ�

/HPDN� DEGRPLQDO� PHUXSDNDQ� OHPDN�

\DQJ� EHUDGD� GL� VHNHOLOLQJ� UHPSHOD� GDQ� \DQJ�

WHUGDSDW� GL� GDODP� URQJJD� SHUXW� GDQ� XVXV��

/HPDN� DGRPLQDO� GLGDSDW� GDUL� ODSLVDQ� \DQJ�

PHPEXQJNXV� RUJDQ� SHQFHUQDDQ�� 3HPEHULDQ�

7'6+� VDPSDL� GHQJDQ� ��� J�NJ��� SDNDQ�

EHUSHQJDUXK� WLGDN� Q\DWD� WHUKDGDS� SHUVHQWDVH�

OHPDN� DEGRPHQ� LWLN� $ODELR� MDQWDQ� XPXU� ��

PLQJJX�� 'DODP� NRQGLVL� XPXU� WHUVHEXW�

NHEHUDGDDQ� OHPDN� DEGRPLQDO� EHOXP� WHUODOX�

EDQ\DN� WHUEHQWXN� NDUHQD� ]DW�]DW� PDNDQDQ�

GLVHUDS� ROHK� WXEXK� PDVLK� GLJXQDNDQ� XQWXN�

SHUWXPEXKDQ�� 3HQLPEXQDQ� OHPDN� GDODP�

URQJJD� SHUXW� D\DP� WHUMDGL� NDUHQD� DGDQ\D�

NHOHELKDQ� HQHUJL� \DQJ� GLNRQVXPVL� VHKLQJJD�

PHOHELKL�NHEXWXKDQ�XQWXN�PHWDEROLVPH�WXEXK�

VHFDUD�QRUPDO��0HQXUXW�,VNDQGDU�HW�DO����������
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SHUVHQWDVH�OHPDN�SHUXW�WHUOLKDW�VHPDNLQ�WLQJJL�

GHQJDQ�PHQLQJNDWQ\D�NDQGXQJDQ�JL]L�SDNDQ��

0HQXUXW� %LQWDQJ� GDQ� $QWDZLGMDMD� ��������

VHPDNLQ� PHQXUXQQ\D� WDUDI� HQHUJL� GDODP�

SDNDQ� WHUGDSDW� NHFHQGHUXQJDQ� SHQXUXQDQ�

OHPDN� DEGRPLQDO� WHUQDN�� 5HQGDKQ\D�

SHUVHQWDVH�OHPDN�DEGRPLQDO�GDODP�SHQHOLWLDQ�

LQL� GLGXJD� NDUHQD� GLVHEDENDQ� NDUHQD� SDNDQ�

\DQJ� GLEHULNDQ� SDGD� VHWLDS� SHUODNXDQ�

PHUXSDNDQ�SDNDQ�NRPHUVLDO�\DQJ�NDQGXQJDQ�

HQHUJL� PHWDEROLVQ\D� VDPD�� VHKLQJJD�

SHPEHQWXNDQ� OHPDN� \DQJ� WHUMDGL� EHUEHGD�

WLGDN�Q\DWD�SDGD�VHWLDS�SHUODNXDQ��

'DJLQJ�LWLN�PHPSXQ\DL�S+�DQWDUD������

������3HPEHULDQ�7'6+�SDGD�SDNDQ�FHQGHUXQJ�

PHQXUXQNDQ� S+� GDJLQJ� LWLN� $ODELR�� WHWDSL�

PDNLQ�EHVDUQ\D�SHQDPEDKDQ�7'6+�PHPEXDW�

S+� GDJLQJ� LWLN� EHEHN� $ODELR� NHPEDOL�

PHQLQJNDW� ZDODXSXQ� WLGDN� PHQFDSDL� S+�

GDJLQJ�LWLN�WDQSD�SHQDPEDKDQ�7'6+��

�
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7HSXQJ� GDXQ� VLULK� KLMDX� �7'6+��

EHUSRWHQVL� VHEDJDL� EDKDQ� WDPEDKDQ� SDNDQ�

SDGD� LWLN� $ODELR�� 3HQDPEDKDQ� 7'6+� GDSDW�

PHQLQJNDWNDQ� SHUWDPEDKDQ� ERERW� EDGDQ�

GHQJDQ� NXDOLWDV� NDUNDV� \DQJ� EDLN� �UHQGDK�

OHPDN��� 3HQDPEDKDQ� 7'6+� VHEDQ\DN� ���

J�NJ��� SDNDQ� SDGD� UDQVXP� PHPEHULNDQ�

SHUWDPEDKDQ�ERERW�\DQJ�OHELK�WLQJJL�GHQJDQ�

GDJLQJ� \DQJ� PHPSXQ\DL� SHUVHQWDVH� OHPDN�

DEGRPLQDO� \DQJ� VDPD� GHQJDQ� LWLN� WDQSD�

SHQDPEDKDQ�7'6+��

�
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5DV\DI�� 0��� ������ 0DNDQDQ� $\DP� %URLOHU��

3HQHEDU�6ZDGD\D��-DNDUWD��

%LQWDQJ�� ,�$��� $QWDZLGMDMD�� 7��� ������

3HQJDUXK� EHUEDJDL� WLQJNDW� HQHUJL�

PHWDEROLV�WHUKDGDS�ERERW�EDGDQ��RUJDQ�

GDODP�GDQ�NDQGXQJDQ�OHPDN�DEGRPLQDO�

DQDN� HQWRN� �&DLULQD� PRVFKDWD���

3URVLGLQJ�6HPLQDU�1DVLRQDO�6DLQV�GDQ�

7HNQRORJL�3HWHUQDNDQ��%DODL�3HQHOLWLDQ�

3HWHUQDNDQ��%RJRU�������-DQXDUL�������

'LQDV� 3HWHUQDNDQ� 3URYLQVL� .DOLPDQWDQ�

6HODWDQ���������/DSRUDQ�7DKXQDQ�������

%DQMDUEDUX��

,VNDQGDU�HW�DO����������7LQJNDW�HQHUJL�SURWHLQ�

SDNDQ� XQWXN�PHQXQMDQJ� SURGXNVL� GDQ�

NXDOLWDV� GDJLQJ� DQDN� LWLN� MDQWDQ� ORNDO��

6HPLQDU� 1DVLRQDO� 3HWHUQDNDQ� GDQ�

9HWHULQHU�� %DODL� 3HQHOLWLDQ� 7HUQDN��

%RJRU�������6HSWHPEHU�������

3UDVHW\R�� /�+��� %UDKPDWL\R�%���:LERZR�� %��

������ 3URGXNVL� WHOXU� SHUVLODQJDQ� LWLN�

0RMRVDUL�GDQ�$ODELR�VHEDJDL�ELELW�QLDJD�

XQJJXODQ� LWLN� SHWHOXU�� 3URVLGLQJ�

6HPLQDU� 1DVLRQDO� GDQ� 3DPHUDQ�

3HWHUQDNDQ� GDQ� 9HWHULQHU�� 3XVOLEDQJ�

3HWHUQDNDQ��%RJRU��������6HSWHPEHU��

5DQGD��6�<���������%DX�GDJLQJ�GDQ�SHUIRUPD�

LWLN� DNLEDW� SHQJDUXK� SHUEHGDDQ� JDOXU�

GDQ� MHQLV� OHPDN� VHUWD� NRPELQDVL�

NRPSRVLVL� DQWLRNVLGDQ� �9LWDPLQ� $�� &�

GDQ� (�� GDODP� SDNDQ�� >'LVHUWDVL@��

6HNRODK� 3DVFDVDUMDQD�� ,QVWLWXW�

3HUWDQLDQ�%RJRU��%RJRU��

5DKDUGL�� )��� .DVW\DQWR�� )�,�:��� ������ ,WLN�

$ODELR��37��3HQHEDU�6ZDGD\D��-DNDUWD��

6DVWURDPLGMRMR�� 6�0��� 6RHUDML��� ������

3HWHUQDNDQ�8PXP��<DVDJXQD��-DNDUWD��

6XEHNWL�� (��� ������ 3HQJDUXK� SHQDPEDKDQ�

YLWDPLQ� &� SDGD� SDNDQ� QRQ�

NRQYHQVLRQDO� WHUKDGDS� HILVLHQVL� SDNDQ�

SX\XK�SHWHOXU��0HGLDJUR�������������

6XGDUPR�� 6��� ������ 3HVWLVLGD� 1DEDWL�

3HPEXDWDQ� 'DQ� 3HPDQIDDWDQ\D��

.DQLVLXV��<RJ\DNDUWD�

6XU\DQD�� ������ 3URVSHN� GDQ� SHOXDQJ�

SHQJHPEDQJDQ� LWLN� $ODELR� GL�

.DOLPDQWDQ� 6HODWDQ�� -XUQDO� /LWEDQJ�

3HUWDQLDQ�����������������

6XVDQWL�� 7��� ������ 6WUDWHJL� SHPELELWDQ� LWLN�

$ODELR� GDQ� LWLN� 0RMRVDUL�� >7HVLV@��

3URJUDP� 6WXGL� ,OPX� 7HUQDN� ,QVWLWXW�

3HUWDQLDQ�%RJRU��%RJRU��

<DGQ\D�� 7�*�%��� 6XNPDZDWL�� 1�0�6���

7ULVQDGHZL�� $�$�$�6�� :LEDZDE��

$�$�3�3��� ������ 3HQJDUXK� SHPEHULDQ�

MDKH� �=LQJLEHU� RIILFLQDOH� URVF�� GDODP�

UDQVXP� WHUKDGDS� SHQDPSLODQ� LWLN�

SHWHOXU� DINLU�� -XUQDO� ,OPX� GDQ�

7HNQRORJL�+DVLO�7HUQDN��������������


