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$%675$&7
%DQGDU�/DPSXQJ�LV�DQ�DUHD�LQ�,QGRQHVLD�ZKLFK�KDV�D�KLJK�OHYHO�RI�7VXQDPL�WKUHDW��,W�LV�GXH�WR�WKH�

SRVLWLRQ�RI�%DQGDU�/DPSXQJ�ZKLFK�LV�ORFDWHG�UHODWLYHO\�QHDU�WKH�PHHWLQJ�SRLQW�RI�,QGR�$XVWUDOLDQ�SODWH�
GDQ�WKH�(XUDVLDQ�SODWH��ERWK�DUH�SODWHV�DUH�UHODWLYHO\�DFWLYH��2WKHU�FDXVHV�DUH�HDUWKTXDNH�WKUHDW�DQG�WKH�
H[LVWHQFH�RI�.UDNDWRD�ZKLFK�LV�SRWHQWLDO�WR�JHQHUDWH�HDUWKTXDNHV�ZKLFK�DUH�IROORZHG�E\�D�7VXQDPL��7KH�
GDWD�DQDO\VLV�VKRZHG�WKDW� WKH�SRWHQWLDO�7VXQDPL�KD]DUG� LQ� WKH�FRDVWDO�FLW\�RI�%DQGDU�/DPSXQJ� LV� WKH�
SUHGLFWHG�GLVWDQFH� UXQ�XS� WKH�PDULQDGH� WVXQDPL� WKDW� UHDFKHG�D�KHLJKW�RI����PHWHUV�DERYH�VHD� OHYHO��
3RWHQWLDO�KD]DUGV� LQFOXGH� IRXU�GLVWULFWV�� L�H��%XPL�:DUDV�'LVWULFW��3DQMDQJ�'LVWULFW��6RXWK�7HOXN�%HWXQJ�
'LVWULFW��DQG�(DVW�7HOXN�%HWXQJ�'LVWULFW��7KH�UHVHDUFK�PHWKRG�LV�&HOO�%DVHG�PRGHOLQJ��WKH�RQH�XVLQJ�WKH�
WRRO�PRGHO�EXLOGHU�LQ�$UF�*,6�ZLWK���PHWHU�UDVWHU�JULG�DQDO\VLV��ZKLFK�FDQ�VKRZ�DQG�H[SODLQ�LQ�GHWDLO�WKH�
DWWULEXWHV�WKDW�H[LVW� LQ�WKH�UHJLRQ��)URP�4XLFN�%LUG�LPDJH�WKDW�KDV�RI�����PHWHU�UHVROXWLRQ��WKH�H[LVWLQJ�
FRQGLWLRQ�RI�WKH�ODQG�XVH�FDQ�EH�FOHDUO\�VHHQ��

7KH� UHVXOWV�RI� WKH�DQDO\VLV�VKRZHG� WKH�YXOQHUDELOLW\�RI� �7VXQDPL� LQ� WKH�FLW\�RI�%DQGDU�/DPSXQJ��
7KH� UHVXOWV� VKRZHG� WKDW�%XPL�:DUDV�'LVWULFW� KDV� WKH� KLJKHVW� YXOQHUDELOLW\� OHYHO� DW� %XPL�:DUDV�6XE�
GLVWULFW� ZLWK� DQ� DUHD� RI� ������ +D�� 3DQMDQJ� 'LVWULFW� KDV� WKH� KLJKHVW� OHYHO� RI� YXOQHUDELOLW\� DW� 3LGDGD�
6XEGLVWULFW�ZLWK�DQ�DUHD�RI�������KD��6RXWK�7HOXN�%HWXQJ�'LVWULFW�KDV�WKH�KLJKHVW�OHYHO�RI�YXOQHUDELOLW\�DW�
3HVDZDKDQ� 6XEGLVWULFW� ZLWK� DQ� DUHD� RI� ����� +D�� (DVW� 7HOXN� %HWXQJ� 'LVWULFW� KDV� WKH� KLJKHVW� OHYHO� RI�
YXOQHUDELOLW\�DW�.RWD�.DUDQJ�6XEGLVWULFW�ZLWK�DQ�DUHD�RI�������+D�

.H\ZRUGV��7VXQDPL�GLVDVWHU��9XOQHUDELOLW\�DQG�FHOO�EDVHG�PRGHOLQJ

3(1'$+8/8$1
.HUHQWDQDQ� GDHUDK� SHVLVLU� WHUKDGDS�

EHQFDQD� DODP� VHPDNLQ� PHQLQJNDW� VHMDODQ�
GHQJDQ� PHQLQJNDWQ\D� NRQVHQWUDVL� SHQGXGXN�
PHQMDGLNDQ�GDHUDK�SHVLVLU�VHEDJDL�SXVDW�SXVDW�
DNWLILWDV� SHUHNRQRPLDQ� GDQ� NRWD�NRWD� SDGDW�
SHQGXGXN�� 'L� VHSDQMDQJ� GDHUDK� GHQJDQ�
JHRORJL� DNWLI�� VDODK� VDWX� EHQFDQD� \DQJ� NHUDS�
WHUMDGL� DGDODK� JHPSDEXPL� \DQJ� GLLNXWL� GHQJDQ�
WVXQDPL��7VXQDPL�GDSDW� WHUMDGL� GLPDQD�VDMD�GL�
GDHUDK� \DQJ� EHUEDWDVDQ� GHQJDQ� ODXWDQ� OHSDV��
:DODXSXQ�WVXQDPL�VHULQJ�WHUMDGL�GL�GDHUDK�\DQJ�
PHPLOLNL� SDWDKDQ� SDOLQJ� DNWLI�� WVXQDPL� \DQJ�
EDQ\DN�PHQHODQ� NRUEDQ� MLZD� WHUNDGDQJ� WHUMDGL�
GL� GDHUDK� \DQJ� PHPLOLNL� SDWDKDQ� NXUDQJ� DNWLI�
VHSHUWL� NDZDVDQ�GL� /DXWDQ�$WODQWLN� GDQ�/DXWDQ�
+LQGLD�� 7VXQDPL� $FHK� WDKXQ� ����� \DQJ�
PHQHODQ� NRUEDQ� MLZD� OHELK� GDUL� ���� ULEX� MLZD�
PHUXSDNDQ� VDODK� VDWX� NHMDGLDQ� \DQJ� WLGDN�
SHUQDK� GLGXJD� VHEHOXPQ\D� ROHK� EDQ\DN� SLKDN�
NDUHQD� GDHUDK� LQL� �OHSDV� SDQWDL� 6XPDWHUD�
EDJLDQ� 8WDUD� KLQJJD� 0\DQPDU�� UHODWLI� MDUDQJ�

PHQJDODPL� JHPSDEXPL� \DQJ� GLLNXWL� WVXQDPL�
�6XWDZLGMDMD�HW�DO����������

3HQHOLWLDQ� NHUHQWDQDQ� WVXQDPL� .RWD�
%DQGDU� /DPSXQJ� GLODNXNDQ� NDUHQD� GDHUDK� LQL��
PHPSXQ\DL�SRWHQVL�EHVDU�XQWXN�GLODQGD�EHFDQD�
WVXQDPL�� 3HPHWDDQ� NHUHQWDQDQ� EHQFDQD�
WVXQDPL� \DQJ� GLODNXNDQ� GLKDUDSNDQ� PHQMDGL�
UHNRPHQGDVL� XQWXN� SHQJHPEDQJDQ� GDHUDK�
.RWD� %DQGDU� /DPSXQJ�� DJDU� GDSDW�
PHQJDQWLVLSDVL� PHQJHQDL� EHQFDQD� WVXQDPL�
\DQJ� NHPXQJNLQDQ� GDSDW� WHUMDGL� NHPEDOL� GL�
GDHUDK� � LQL�� VHKLQJJD� WLGDN� PHQLPEXONDQ�
NHUXJLDQ�GDQ�NRUEDQ�\DQJ�EHVDU�

0(72'2/2*,�3(1(/,7,$1
.HUHQWDQDQ� ZLOD\DK� WHUKDGDS� WVXQDPL�

EHUGDVDUNDQ� EHUGDVDUNDQ� NRQGLVL� VRVLDO�
EXGD\D��NRQGLVL�HNRQRPL��GDQ�NRQGLVL� ILVLN GDQ�
OLQJNXQJDQ�GLPDQD�GDUL�NRQGLVL�NRQGLVL�WHUVHEXW�
WHUGDSDW� SDUDPHWHU� \DQJ� PHQGXNXQJQ\D��
3DUDPHWHU� NHUHQWDQDQ� ZLOD\DK� WHUKDGDS� EDQMLU�
GDODP�SHQHOLWLDQ�LQL�\DLWX��NHSDGDWDQ�SHQGXGXN��
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NHORPSRN� XVLD� UHQWDQ�� OXDV� ODKDQ� SURGXNWLI��
WHQDJD�NHUMD�GL�VHNWRU� � UHQWDQ��SHUXPDKDQ�GDQ�
NHSDGDWDQ� EDQJXQDQ�� ,QIUDVWUXNWXU�)DVXP��
IDVLOLWDV� NULWLV�� NDZDVDQ� OLQGXQJ�� KXWDQ� EDNDX�
GDQ�KXWDQ�DODP�

3HQHQWXDQ� NHODV� NHUHQWDQDQ� GLODNXNDQ�
GHQJDQ� PHWRGH� &HOO� %DVHG� 0RGHOOLQJ�� 3DGD�
VWXGL� LQL� SHPERERWDQ� \DQJ� GLSDNDL�
PHQJJXQDNDQ� QLODL� ERERW� 3DUDPHWHU�
3HQ\XVXQDQ� 3HWD� .HUHQWDQDQ� %13%� �������
GDODP�DQDOLVD�VSDVLDO��OD\HU�OD\HU�EHUXSD�UDWVHU�
DNDQ� � PHQDPSLONDQ� REMHN� GDODP� ELGDQJ� EXMXU�
VDQJNDU�� \DQJ� VDOLQJ� EHUWDXWDQ� \DQJ� GLVHEXW�
GHQJDQ� JULG�� VHWLDS� ORNDVL� GDODP� OD\HU� UDVWHUV�
DNDQ�EHUXSD�JULG�FHOO�JULG�FHOO GHQJDQ�XNXUDQ���
PHWHU�\DQJ�PHPLOLNL�QLODL�WHUHWHQWX��6HODQMXWQ\D�
GLODNXNDQ�SHQ\XVXQDQ�EDVLV�GDWD� �EDLN�VSDVLDO�
PDXSXQ� QRQ� VSDVLDO�� EHUGDVDUNDQ� GDWD� \DQJ�
WHUNXPSXO�� ODOX� GLEXDW� SHWD�SHWD� WHPDWLN� EDLN�
XQWXN� SDUDPHWHU� NHUDZDQDQ� GDQ� SDUDPHWHU�
NHUHQWDQDQ�� .HVHOXUXKDQ� SDUDPHWHU� WHUVHEXW�
EHUIRUPDW� UDVWHU� GDQ� NHPXGLDQ� GLRYHUOD\�
GHQJDQ� PHQJJXQDNDQ� PHWRGH� :HLJKWHG�
2YHUOD\�� 6HODQMXWQ\D� GLODNXNDQ� SURVHV�
UHNODVLILNDVL� XQWXN� PHQHQWXNDQ� WLQJNDW� NHODV�
NHUHQWDQDQ�WVXQDPL�

'DWD� \DQJ� GLNXPSXONDQ� GDODP� SHQHOLWLDQ�
LQL VHEDJLDQ� EHVDU� EHUXSD� GDWD� VHNXQGHU� GDQ�
VWXGL�NHSXVWDNDDQ�\DQJ�EHUVXPEHU�GDUL�LQVWDQVL�
WHUNDLW�� 6HGDQJNDQ� GDWD� SULPHU� DNDQ�
GLGDSDWNDQ�GDUL�KDVLO�VXUYHL�NRQGLVL�ODSDQJDQ

'DWD� GDODP� EHQWXN� GDWD� WDEXOHU� PDXSXQ�
VSDVLDO� GLRODK� GHQJDQ� PHQJJXQDNDQ� VRIWZDUH�
$UF� *,6� ������ 3HUDQJNDW� *OREDO� 0DSSHU� GDQ�
3HUDQJNDW�OXQDN�6ODYD�,7%'�

,QGHNV�NHUHQWDQDQ�SHVLVLU�SDQWDL�WHUKDGDS�
EHQFDQD� WVXQDPL� GLWHQWXNDQ� PHODOXL� IXQJVL�
DQDOLVLV� GHQJDQ� PHQJJXQDNDQ� PHWRGH� &HOO�
%DVH� 0RGHOLQJ� �&%0��� 0HWRGH� &%0�
GLGDVDUNDQ� SDGD� SURVHV� LQGLYLGX� GDUL� WLDS� VHO�
\DQJ� GLJXQDNDQ� VHEDJDL� VDUDQD� XQWXN�
PHQJDQDOLVLV� RE\HN GL� DWDV� SHUPXNDDQ� EXPL��
6HWLDS� VHO� WHUVHEXW� PHPXDW� SDUDPHWHU� GDQ�
PHPLOLNL� IRUPDW� GDWD� JULG�� 6HWLDS� VHO� \DQJ�
GLPDNVXG�PHPLOLNL�QLODL� WHUWHQWX�\DQJ�EHVDUQ\D�
WHUJDQWXQJ� GDUL� EHVDUQ\D� QLODL� PDVLQJ�PDVLQJ�
SDUDPHWHU� \DQJ� GLJXQDNDQ� XQWXN� PHQHQWXNDQ�
WLQJNDW� NHUDZDQDQ� EHQFDQD� WVXQDPL�� +DVLO�
SHPRGHODQ� WVXQDPL� GDQ� SDUDPHWHU�SDUDPHWHU�
NHUHQWDQDQ�\DQJ�VXGDK�GLMDEDUNDQ�VHEHOXPQ\D�

KDUXV�GLNRQYHUVL�NH�GDODP�EHQWXN�UDVWHU��6HWLDS�
SDUDPHWHU� \DQJ� VXGDK� EHUIRPDW� UDVWHU�
GLUHNODVLILNDVL� PHQMDGL� NHODV� NHUDZDQDQ� GDQ�
NHUHQWDQDQ�� 3HQJHORPSRNDQ� VHWLDS� SDUDPHWHU�
WHUVHEXW� PHQJLNXWL� ]RQDO� IXFWLRQ� NDUHQD� VHWLDS�
SDUDPHWHU� DNDQ� PHQJHORPSRN� EHUGDVDUNDQ�
NHVDPDDQ� VHO� WHUVHEXW�� 6HO� DNDQ� GLNRGHNDQ�
EHUGDVDUNDQ� NULWHULD� \DQJ� PHPEHQWXN� VXDWX�
]RQD�� � 3HQJNRGHDQ� VHO� �FDOFXODWLRQ�� GLODNXNDQ�
VHFDUD� RWRPDWLV� ROHK� SHUDQJNDW� OXQDN� $UF*,6�
VHVXDL� GHQJDQ� 3DUDPHWHU� 3HQ\XVXQDQ� 3HWD�
.HUHQWDQDQ��%13%�������

.RQVHS� LQL� GLGDVDUNDQ� SDGD� SURVHV�
LQGLYLGX� GDUL� WLDS� VHO� �FHOO� SURFHVLQJ�� \DQJ�
GLJXQDNDQ� VHEDJDL� VDUDQD� XQWXN�PHQJDQDOLVLV�
REMHN� GLDWDV� SHUPXNDDQ� EXPL�� VHWLDS VHO�
WHUVHEXW� PHPXDW� SDUDPHWHU� \DQJ� GLJXQDNDQ�
XQWXN�PHQHQWXNDQ�WLQJNDW�NHUHQWDQDQ�EHQFDQD�
WVXQDPL� GDQ� PHPLOLNL� IRUPDW� GDWD� JULG�� 'DUL�
VHWLDS� VHO� \DQJ� PHPLOLNL� QLODL� WHUWHQWX� \DQJ�
EHVDUQ\D� WHUJDQWXQJ� GDUL� EHVDUQ\D� PDVLQJ�
PDVLQJ�SDUDPHWHU�GDUL�VHOXUXK�SDUDPHWHU�\DQJ�
GLJXQDNDQ�� XQWXN� PHQHQWXNDQ� WLQJNDW�
NHUHQWDQDQ�WVXQDPL�

0HQHQWXNDQ� NHUHQWDQDQ� WVXQDPL� \DQJ�
WHUOHELK� GDKXOX� KDUXV� GLODNXNDQ� DGDODK�
PHQHQWXNDQ� NHODV� NHUHQWDQDQ� DWDX� UHQWDQJ�
QLODL� NHUHQWDQDQ� WVXQDPL�� 7DKDS� SHUWDPD�
DGDODK�PHQJKLWXQJ�QLODL�NHUHQWDQDQ�PDNVLPXP�
�9PD[�� GDQ� NHUHQWDQDQ�PLQLPXP� �9PLQ���1LODL�
9PD[� GLGDSDW� GDUL� PHQJDOLNDQ� QLODL� ERERW�
WHUWLQJJL� GDUL� WLDS� YDULDEHO� GHQJDQ� QLODL� ERERW�
YDULDEHO�WHUVHEXW��VHGDQJNDQ�9PLQ�GLGDSDW�GDUL�
PHQJDOLNDQ� QLODL� ERERW� WHUHQGDK� GDUL� WLDS�
YDULDEHO� GHQJDQ� QLODL� ERERW� YDULDEHO� WHUVHEXW��
7XMXDQ� GDUL� PHQFDUL� QLODL� 9PD[� GDQ� 9PLQ� LQL�
DGDODK�XQWXN�PHQFDUL�VHOLVLK�QLODL�NHUHQWDQDQ���
9���GHQJDQ�SHUKLWXQJDQ�VHEDJDL�EHULNXW�

1LODL�9� ��9PD[ � 9PLQ����.HODV�
1LODL�QLODL� SDGD� PDVLQJ�PDVLQJ� NHODV�

VHSHUWL� \DQJ� VXGDK� GLMDEDUNDQ� GL� DWDV� DNDQ�
GLGHVNULSVLNDQ� VHFDUD� RWRPDWLV� EHUXSD�
NODVLILNDVL� ZLOD\DK� SDQWDL� GDQ� 3HVLVLU� %DQGDU�
/DPSXQJ� EHUGDVDUNDQ� WLQJNDW� NHUHQWDQDQQ\D�
WHUKDGDS� EHQFDQD� WVXQDPL�� +DVLO� PRGHO� \DQJ�
EHUKDVLO� GLEDQJXQ�� EDLN� LWX� PRGHO� SHQMDODUDQ�
JHORPEDQJ� WVXQDPL� DWDXSXQ� PRGHO� NODVLILNDVL�
WLQJNDW� NHUHQWDQDQ� SDQWDL� WHUKDGDS� EHQFDQD�
WVXQDPL�XQWXN�ZLOD\DK�SDQWDL� GDQ�3HVLVLU�.RWD�
%DQGDU�/DPSXQJ�GDSDW�GLEXDW�SHWD�WHPDWLNQ\D�
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+$6,/�'$1�3(0%$+$6$1
'DODP� PHQHQWXNDQ� NHUHQWDQDQ� WVXQDPL�

\DQJ� WHUOHELK� GDKXOX� KDUXV� GLODNXNDQ� DGDODK�
PHQHQWXNDQ� NHODV� NHUHQWDQDQ� DWDX� UHQWDQJ�
QLODL� NHUHQWDQDQ� WVXQDPL�� 7DKDS� SHUWDPD�
DGDODK�PHQJKLWXQJ�QLODL�NHUHQWDQDQ�PDNVLPXP�
�9PD[�� GDQ� NHUHQWDQDQ� PLQLPXP� �9PLQ��� 1LODL�
9PD[ GLGDSDW� GDUL� PHQJDOLNDQ� QLODL� ERERW�
WHUWLQJJL� GDUL� WLDS� YDULDEHO� GHQJDQ� QLODL� ERERW�
YDULDEHO� WHUVHEXW�� VHGDQJNDQ� 9PLQ GLGDSDW� GDUL�
PHQJDOLNDQ� QLODL� ERERW� WHUHQGDK� GDUL� WLDS�
YDULDEHO� GHQJDQ� QLODL� ERERW� YDULDEHO� WHUVHEXW��
7XMXDQ� GDUL� PHQFDUL� QLODL� 9PD[ GDQ� 9PLQ LQL�
DGDODK�XQWXN�PHQFDUL�VHOLVLK�QLODL�NHUHQWDQDQ���
9��� 1LODL� 9� LQL� ELOD� GLEDJL� GHQJDQ� MXPODK� NHODV�
\DQJ� GLLQJLQNDQ� PDND� DNDQ� GLGDSDW� VHODQJ�
NHUHQWDQDQ�DQWDUNHODV��3DGD�SHQHOLWLDQ�LQL�NHODV�
NHUHQWDQDQ� GLEDJL� PHQMDGL� WLJD� \DLWX�� 7LQJJL��
6HGDQJ�GDQ�5HQGDK�

1LODL�9� �9PD[ � 9PLQ

 ������± ����
 �����

6HODQJ�NHUHQWDQDQ� ���������
 �����

3HWD� KDVLO� DQDOLVLV� GHQJDQ�PHQJJXQDNDQ�
0RGHO�VSDVLDO�NHUHQWDQDQ�NDZDVDQ�3HVLVLU�.RWD�
%DQGDU� /DPSXQJ� DNLEDW� EHQFDQD� WVXQDPL�
GHQJDQ� PHQJJXQDNDQ� PHWRGH� FHOO� EDVHG�
PRGHOOLQJ GHQJDQ�WRRO�PRGHO�EXLOGHU�GDODP�$UF�
*LV�� GHQJDQ� DQDOLVD� JULG� UDVWHU� ��PHWHU� GDSDW�
PHQDPSLONDQ� GDQ� PHQMHODVNDQ� VHFDUD� GHWDLOV�
DWULEXW�\DQJ�DGD�SDGD�ZLOD\DK�WHUVHEXW��NDUHQD�
SHWD�GLWDPSDONDQ�GHQJDQ�FLWUD�4XLFN�%LUG�\DQJ�
PHPLOLNL� UHVROXVL� WLQJJL� ���� PHWHU� VHKLQJJD�
GDSDW� PHOLKDW� NRQGLVL� HNVLVWLQJ� SHQJJXQDDQ�
ODKDQ� VHFDUD� MHODV�� 8QWXN� PHQJHWDKXL� VHFDUD�
GHWDLOV�DWULEXW�\DQJ�DGD�SDGD�ZLOD\DK�WHUVHEXW��
PDND� SHWD� KDVLO� DQDOLVLV� LQL� GL� RYHUOD\� GHQJDQ�
3HWD�$GPLQLVWUDVL�.RWD�%DQGDU�/DPSXQJ��

3HWD� EHULNXW� LQL� PHQXQMXNNDQ� WLQJNDW�
NHUHQWDQDQ� WHUKDGDS� WVXQDPL� .RWD� %DQGDU�
ODPSXQJ� GDSDW� GLNHWDKXL� MXPODK� NHFDPDWDQ�
VHNDOLJXV� NHOXUDKDQ� \DQJ� WHUGDPSDN� ROHK�
WVXQDPL��6HWHODK�SURVHV�VSDWLDO�GDWD�VQDOLVLV�LQL�
GLODNXNDQ� PDND� DNDQ� GLKDVLONDQ� SHWD� WLQJNDW�
NHUHQWDQDQ� WHUKDGDS� EHQFDQD� WVXQDPL��
*DPEDU� GL� EDZDK� LQL� PHQXQMXNNDQ� WLQJNDW�
NHUHQWDQDQ� WHUKDGDS� EHQFDQD� WVXQDPL� GL�
ZLOD\DK�.RWD�%DQGDU�/DPSXQJ�

*DPEDU���3HWD�7LQJNDW�.HUHQWDQDQ�.RWD�%DQGDU�/DPSXQJ
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3HWD� NHUHQWDQDQ� GDSDW� GLEDJL�EDJL� NH� GDODP� NHUHQWDQDQ� VRVLDO�� HNRQRPL�� ILVLN� GDQ�
HNRORJL�OLQJNXQJDQ��.HUHQWDQDQ�GDSDW�GLGHILQLVLNDQ�VHEDJDL�([SRVXUH�NDOL�6HQVLWLYLW\��³$VHW�DVHW´�\DQJ�
WHUHNVSRV WHUPDVXN�NHKLGXSDQ�PDQXVLD��NHUHQWDQDQ�VRVLDO���ZLOD\DK�HNRQRPL��VWUXNWXU�ILVLN�GDQ�ZLOD\DK�
HNRORJL�OLQJNXQJDQ��7LDS�³DVHW´�PHPLOLNL�VHQVLWLYLWDV�VHQGLUL��\DQJ�EHUYDULDVL�GDODP�LQWHQVLWDV�EHQFDQD��
,QGLNDWRU� \DQJ� GLJXQDNDQ� GDODP� DQDOLVLV� NHUHQWDQDQ� WHUXWDPD� DGDODK� LQIRUPDVL� NHWHUSDSDUDQ�� 'DODP�
GXD� NDVXV� LQIRUPDVL� GLVHUWDNDQ� SDGD� NRPSRVLVL� SDSDUDQ� �VHSHUWL� NHSDGDWDQ� SHQGXGXN�� GDQ� UDVLR�
NHORPSRN� XPXU��� 6HQVLWLYLWDV� KDQ\D� GLWXWXSL� VHFDUD� WLGDN� ODQJVXQJ� PHODOXL� SHPEDJLDQ� IDNWRU�
SHPERERWDQ�

'DUL�KDVLO�RYHUOD\��GLGDSDWNDQ�KDVLO�WLQJNDW�NHUHQWDQDQ�WHUKDGDS�WVXQDPL�GL�.RWD�%DQGDU�ODPSXQJ��
GDODP� PHOLKDW� GDHUDK� \DQJ� PHPSXQ\DL� WLQJNDW� NHUHQWDQDQ� \DQJ� WLQJJL� WHUKDGDS� WVXQDPL� \DQJ�
GLJXQDNDQ�DGDODK�EDWDV�DGPLQLVWUDVL�GDHUDK��GDSDW�GLNHWDKXL�VHEDJDL�EHULNXW��.HFDPDWDQ�%XPL�:DUDV�
PHPLOLNL� WLQJNDW� NHUHQWDQDQ� WVXQDPL� WLQJJL� VHOXDV�����+D�� WLQJNDW� NHUHQWDQDQ�VHGDQJ�VHOXDV�����+D�
GDQ�WLQJNDW�NHUHQWDQDQ�UHQGDK�VHOXDV����+D��.HFDPDWDQ�3DQMDQJ�PHPLOLNL�WLQJNDW�NHUHQWDQDQ�WVXQDPL�
WLQJJL� VHOXDV� ������ +D�� WLQJNDW� NHUHQWDQDQ� VHGDQJ� VHOXDV� ���� +D�� GDQ� WLQJNDW� NHUHQWDQDQ� UHQGDK�
VHOXDV�����+D��.HFDPDWDQ�7HOXN�%HWXQJ�6HODWDQ�PHPLOLNL�WLQJNDW�NHUHQWDQDQ�WVXQDPL�WLQJJL�VHOXDV������
+D�� WLQJNDW� NHUHQWDQDQ� VHGDQJ� VHOXDV� ������+D�� GDQ� WLQJNDW� NHUHQWDQDQ� UHQGDK� VHOXDV� ����� ���+D��
.HFDPDWDQ� 7HOXN %HWXQJ� 7LPXU� PHPLOLNL� WLQJNDW� NHUHQWDQDQ� WVXQDPL� WLQJJL� VHOXDV� ��� +D�� WLQJNDW�
NHUHQWDQDQ�VHGDQJ�VHOXDV�����+D��GDQ�WLQJNDW�NHUHQWDQDQ�UHQGDK�VHOXDV�����+D�

'DODP�DQDOLVD� WLQJNDW� NHUHQWDQDQ��.HFDPDWDQ�%XPL�:DUDV�PHPLOLNL� WLQJNDW� NHUHQWDQDQ� WHUWLQJJL�
SDGD�.HOXUDKDQ�%XPL�:DUDV�GHQJDQ� OXDV�������+D��.HFDPDWDQ�3DQMDQJ�PHPLOLNL� WLQJNDW�NHUHQWDQDQ�
WHUWLQJJL� SDGD� .HOXUDKDQ� 3LGDGD� GHQJDQ� OXDV� ������ +D�� .HFDPDWDQ� 7HOXN� %HWXQJ� 6HODWDQ� PHPLOLNL�
WLQJNDW� NHUHQWDQDQ� WHUWLQJJL� SDGD�.HOXUDKDQ�3HVDZDKDQ�GHQJDQ� OXDV������+D� GDQ�.HFDPDWDQ�7HOXN�
%HWXQJ�7LPXU�PHPLOLNL�WLQJNDW�NHUHQWDQDQ�WHUWLQJJL�SDGD�.HOXUDKDQ�.RWD�.DUDQJ�GHQJDQ�OXDV�������+D�

7DEHO���7LQJNDW�.HUHQWDQDQ�7VXQDPL�.RWD�%DQGDU�/DPSXQJ
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3$1-$1*
�� %XPL�5D\D
�� %XPL�:DUDV
�� *DUXQWDQJ
�� .DQJNXQJ
�� 6XNDUDMD
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7LQJJL
6HGDQJ
5HQGDK
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7(/8.%(781*�6(/$7$1
�� .DUDQJ�0DULWLP
�� .HWDSDQJ
�� .HWDSDQJ�.XDOD
�� 3DQMDQJ�6HODWDQ
�� 3DQMDQJ�8WDUD
�� 3LGDGD
�� 6UHQJVHP
�� :D\�/XQLN
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7LQJJL
6HGDQJ
5HQGDK
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7(/8.%(781*�7,085
�� *HGRQJ�3DNXDQ
�� *XQXQJ�0DV
�� 3HVDZDKDQ
�� 6XPXU�3XWUL
�� 7DODQJ
�� 7HOXN�%HWXQJ
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7LQJJL
6HGDQJ
5HQGDK
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������

%80,�:$5$6
�� .HWHJXKDQ
�� .RWD�.DUDQJ
�� .RWD�.DUDQJ�5D\D
�� 3HUZDWD
�� 6XNDPDMX
�� :D\�7DWDDQ
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%HUGDVDUNDQ� KDVLO� DQDOLVLV� WHUKDGDS�
YDULDEHO� NHUHQWDQDQ� GDQ� EDKD\D� WVXQDPL� .RWD�
%DQGDU� /DPSXQJ�� PDND� DGD� �� �GXD��
.HFDPDWDQ� \DQJ� GLVDUDQNDQ� GLSULRULWDVNDQ�
GDODP�PLWLJDVL�EHQFDQD�WVXQDPL�GL�.RWD�%DQGDU�
/DPSXQJ�� NDUHQD� WHUOHWDN� SDGD� GDHUDK�
NHUHQWDQDQ� WLQJJL� EHQFDQD� WVXQDPL�� \DLWX��
.HFDPDWDQ� %XPL� :DUDV� GDQ� .HFDPDWDQ�
3DQMDQJ� VHGDQJNDQ� XQWXN� GXD� .HFDPDWDQ�
\DLWX�� .HFDPDWDQ� 7HOXN� %HWXQJ� 6HODWDQ� GDQ�
.HFDPDWDQ�7HOXN�%HWXQJ�7LPXU�PHPLOLNL�WLQJNDW�
NHUHQWDQDQ� VHGDQJ� EHQFDQD� WVXQDPL�� NHGXD�
.HFDPDWDQ�WHUVHEXW�PHUXSDNDQ�GDHUDK�LQGXVWUL�
GDQ� DGDQ\D� IDVLOLWLDV� YLWDO�� \DLWX� SHUJXGDQJDQ��
SHODEXKDQ� GDQ� SHPEDQJNLW� OLVWULN�� GDQ� NHGXD�
GDHUDK� WHUVHEXW� PHUXSDNDQ� SXVDW�
SHUHNRQRPLDQ�.RWD�%DQGDU�/DPSXQJ��

.(6,038/$1
.RWD� %DQGDU� /DPSXQJ� GDUL� DQDOLVLV� GDWD�

GLWHPXNDQ� EDKZD� SRWHQVL� EDKD\D� EHQFDQD�
WVXQDPL� GL� SHVLVLU� .RWD� %DQGDU� /DPSXQJ�
GLSHUROHK� SUHGLNVL� MDUDN� UXQ� XS� UHQGDPDQ�
WVXQDPL� PHQFDSDL� NHWLQJJLDQ� ��� PHWHU�� \DQJ�
PHQFDNXS���NHFDPDWDQ�\DLWX��.HFDPDWDQ�%XPL�
:DUDV��.HFDPDWDQ�3DQMDQJ��.HFDPDWDQ�7HOXN�
%HWXQJ� 6HODWDQ� GDQ� .HFDPDWDQ� 7HOXN� %HWXQJ�
7LPXU�� 7LQJNDW� .HUHQWDQDQ� 7VXQDPL� � WHUWLQJJL�
.RWD� %DQGDU� /DPSXQJ� VHOXDV� ���� +D� WHUOHWDN��
GL�.HFDPDWDQ�%XPL�:DUDV�� � ������+D� WHUOHWDN�
GL� .HFDPDWDQ� 7HOXN� %HWXQJ� 7LPXU�� ���� +D�
WHUOHWDN� � GL� .HFDPDWDQ� 7HOXN� %HWXQJ� 6HODWDQ�
GDQ� ������ +D� WHUOHWDN� GL� .HFDPDWDQ� 3DQMDQJ��
7LQJNDW� .HUHQWDQDQ� 7VXQDPL� � � � VHGDQJ� .RWD�
%DQGDU� /DPSXQJ� VHOXDV� ������ +D� WHUOHWDN� � GL�
.HFDPDWDQ�%XPL�:DUDV����������+D�WHUOHWDN�GL�
.HFDPDWDQ� 7HOXN� %HWXQJ� 7LPXU�� ������ +D�
WHUOHWDN� � GL� .HFDPDWDQ� 7HOXN� %HWXQJ� 6HODWDQ�
GDQ��������+D�WHUOHWDN�GL�.HFDPDWDQ�3DQMDQJ��
7LQJNDW� .HUHQWDQDQ� 7VXQDPL� � � UHQGDK� .RWD�
%DQGDU� /DPSXQJ� VHOXDV� ������ +D� WHUOHWDN� � GL�
.HFDPDWDQ�%XPL�:DUDV����������+D�WHUOHWDN�GL�
.HFDPDWDQ� 7HOXN� %HWXQJ� 7LPXU�� ������� +D�
WHUOHWDN� � GL� .HFDPDWDQ� 7HOXN� %HWXQJ� 6HODWDQ�
GDQ��������+D�WHUOHWDN�GL�.HFDPDWDQ�3DQMDQJ��

0RGHO� VSDVLDO� NHUHQWDQDQ� � NDZDVDQ�
SHVLVLU� .RWD� %DQGDU� /DPSXQJ� DNLEDW� EHQFDQD�
WVXQDPL� GHQJDQ� PHQJJXQDNDQ� PHWRGH� FHOO�
EDVHG� PRGHOOLQJ� GHQJDQ� WRRO� PRGHO� EXLOGHU�
GDODP� $UF� *LV�� GHQJDQ� DQDOLVD� JULG� UDVWHU� ��

PHWHU�PDPSX�PHQDPSLONDQ�WLQJNDW�NHUHQWDQDQ�
\DQJ� FXNXS� DNXUDW� GDUL� �� YDULDEHO� \DQJ�
GLJXQDNDQ�� \DLWX� VRVLDO� NHSHQGXGXNDQ�� VRVLDO�
HNRQRPL�� ILVLN� GDQ� OLQJNXQJDQ�� GHQJDQ�
WDPSDODQ� FLWUD� SDQNURPDWLN� 4XLFNELUG� GHQJDQ�
URVXOXVL� ���� � PHWHU� PDPSX� PHOLKDW� NRQGLVL�
HNVLVWLQJ�SHQJJXQDDQ�ODKDQ�VHFDUD�MHODV�

'$)7$5�3867$.$
%DGDQ� 1DVLRQDO� 3HQDQJJXODQJDQ� %HQFDQD�

�%13%��� �������� 5HQFDQD� 1DVLRQDO�
3HQDQJJXODQJDQ�%HQFDQD�1DVLRQDO������
������-DNDUWD�

%DGDQ� 1DVLRQDO� 3HQDQJJXODQJDQ� %HQFDQD�
�%13%��� ��������0DVWHUSODQ�3HQJXUDQJDQ�
5LVLNR�%HQFDQD�7VXQDPL��-DNDUWD�

'LSRVDSWRQR�� 6�� �������� 0LWLJDVL� %HQFDQD�
:LOD\DK� 3HVLVLU� %HUEDVLV� (NRVLVWHP�
0DQJURYH�� 'LWMHQ� .HODXWDQ�� 3HVLVLU�� GDQ�
3XODX�SXODX�.HFLO�'.3��-DNDUWD�

(65,� �(QYLURQPHQWDO� 6\VWHP� 5HVHDUFK�
,QVWLWXWH��� �������� 8VLQJ� $UF*LV� 6SDWLDO�
$QDO\VW�� (65,� ,QVWLWXWH�� ,QF�� 1HZ� <RUN��
86$�

+DUDGD�� .� GDQ� ,PDPXUD�� )�� �������� 6WXG\� RQ�
7KH� (YDOXDWLRQ� RI� 7VXQDPL� 5HGXFLQJ� E\�
&RDVWDO� &RQWURO� )RUHVW� IRU� $FWXDO�
&RQGLWLRQV��$VLD�DQG�3DVLILF�&RDVW��-DSDQ

/DWLHI�� �������� 3UDNLUDDQ� 3HPEDQJNLWDQ�
7VXQDPL� 0HQ\XVXO� .HMDGLDQ� *HPSD�
�6WXGL� .DVXV� 7VXQDPL� )ORUHV� ������ LQ�
3HQHUDSDQ� +DVLO� 5LVHW� 8QWXN�
3HQDQJJXODQJDQ� %HQFDQD� 7VXQDPL� GL�
,QGRQHVLD� �6DGLNLQ� HW� DO�� HGV��� %337�
3UHVV��-DNDUWD��3S��������

1DWLRQDO� 7VXQDPL� +D]DUG�0LWLJDWLRQ� 3URJUDP���
������� 0HQJKDGDSL� 7VXQDPL�� 7XMXK�
3ULQVLS� 3HUHQFDQDDQ� GDQ� 3HUDQFDQJDQ��
:DVKLQJWRQ

1DU\DQWR�� +�6��� �������� 0LWLJDVL� .DZDVDQ�
3DQWDL6HODWDQ� .RWD� %DQGDU� /DPSXQJ��
3URSLQVL/DPSXQJ� 7HUKDGDS� %HQFDQD�
7VXQDPL��-XUQDO�$/$0,��9RO�����1R����7K��
����

1DU\DQWR�� +�6��� �������� .DMLDQ� 3RWHQVL� GDQ�
=RQDVL� .HUHQWDQDQ� %HQFDQD� 7VXQDPL� GL�
%DQGDU� /DPSXQJ�.DOLDQGD�� 3URYLQVL�
/DPSXQJ�� -XUQDO� $/$0,�� 9RO�� ���� 1R�� ��
7K������

02'(/�63$6,$/�.(5(17$1$1�',.$:$6$1�3(6,6,5�6(/$7$1�7(/8.�%(781*�
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3HUDWXUDQ�0HQWHUL�'DODP�1HJHUL�QR�����7DKXQ�
������� 7HQWDQJ� 3HGRPDQ�8PXP�0LWLJDVL�
%HQFDQD

3XUZDGKL� � )�� 6UL� +DUGL\DQWL� �������� 3HQJDQWDU�
OQWHUSUHWDVL� &LWUD� 3HQJLQGHUDDQ� -DXK��
/$3$1��,QGRQHVLD

6HPHLGL� +XVULQ�� 'NN� �������� .HUHQWDQDQ�
,QIUDVWUXNWXU� 6WUDWHJLV� 7HUKDGDS� %HQFDQD�
7VXQDPL� 'L� 6XPDWHUD� %DUDW�� %DGDQ�
3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� .HODXWDQ�
GDQ�3HULNDQDQ��3DGDQJ

86*6�����������8QLWHG�6WDWH�*HRORJ\F�6XUYH\���
'DWD� 7VXQDPL��

KWWS���QHLF�XVJV�JRY�QHLF�HSLF�HSLFBUHFW�KW
PO

:KLWH�� -�'�/��� �������� 2FHDQ� 'ULOOLQJ� DQG�
+D]DUGV�RI�6XEPDULQH�9ROFDQLF�(UXSWLRQV��
GLSUHVHQWDVLNDQ� SDGD� SHUWHPXDQ�
*HRKD]DUG�,2'3� ������ $JXVWXV� ������
3RUWODQG�� 2UHJRQ��$PHULND�6HULNDW�

<XVVDKQRQWD�� 3DQFD�� �������� ,GHQWLILNDVL�
'DHUDK� %DKD\D� 7VXQDPL� GDQ� 6WUDWHJL�
0HQJXUDQJL� 5HVLNRQ\D� GL� .RWD� 3DGDQJ��
,7%��%DQGXQJ�
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