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$EVWUDN 

.DZDVDQ�SHVLVLU� VHODOX�PHPLOLNL� WDQWDQJDQ�GDODP�XSD\D�PHQJRSWLPDONDQ�SHPDQIDDWDQ�SRWHQVL�\DQJ�GLPLOLNLQ\D��
(URVL� GDQ� VHGLPHQWDVL� \DQJ� GLVHUWDL� JHORPEDQJ� EHVDU� PHUXSDNDQ� GXD� PDVDODK� XWDPD� \DQJ� GLKDGDSL� ROHK�
PDV\DUDNDW� SHVLVLU� \DQJ� PHQJXUDQJL� HIHNWLILWDV� GDUL� SHPDQIDDWDQ� 3HODEXKDQ� VHEDJDL� VDWX-VDWXQ\D� MDOXU�
WUDQVSRUWDVL��3XODX�%DQ\DN�VHEDJDL�VDODK�VDWX�NDZDVDQ�NHSXODXDQ�MXJD�PHQJKDGDSL�PDVDODK�\DQJ�VDPD��WHUFDWDW�
PDVDODK�HURVL�GDQ�VHGLPHQWDVL�SHVLVLU�PDVLK�PHQMDGL�WDQWDQJDQ��3DUD�SHQGXGXN�VDQJDW�EHUJDQWXQJ�SDGD�NDZDVDQ�
3HODEXKDQ�VHEDJDL�MDOXU�NHOXDU�PDVXN�EDUDQJ�NHEXWXKDQ��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHPSUR\HNVLNDQ�GDPSDN�
DOWHUQDWLI� GHVDLQ� \DQJ� GLUHQFDQDNDQ� DJDU� GDSDW� PHUHGXNVL� SHUPDVDODKDQ� HURVL�� 3UR\HNVL� LQL� GLVLPXODVLNDQ�
PHQJJXQDNDQ� PRGHO� WUDQVSRUWDVL� KLGURGLQDPLN� GDQ� VHGLPHQ� \DQJ� WHUPDVXN� GDODP� 'HOIW�'� )ORZ� DQG� :DYH��
6NHQDULR�DOWHUQDWLI�GHVDLQ�GLOLKDW�SHQJDUXKQ\D�GDODP�NXUXQ�ZDNWX���WDKXQ��'DPSDNQ\D�GLDQDOLVLV� VHFDUD�VSDVLDO�
GDQ� KDVLOQ\D� PHQXQMXNNDQ�� VHGLPHQWDVL� WHUXV� WHUMDGL� SDGD� DUHD� SDQJNDO� GDUL� NHWLJD� EDQJXQDQ� �JURLQ� GDQ�
FDXVHZD\���3ROD�DUXV�\DQJ�FXNXS�EHVDU�MXJD�WHUMDGL�SDGD�DUHD�VHNLWDU�XMXQJ�3HODEXKDQ�FDXVHZD\��2OHK�VHEDE�LWX�
DOWHUQDWLI� SHQDPEDKDQ� GHUPDJD� WUHVWOH� SDGD� XMXQJ� MHWW\� FDXVHZD\� PHUXSDNDQ� DOWHUQDWLI� \DQJ� WHSDW�� +DO� LQL�
GLEXNWLNDQ�GHQJDQ�KDVLO�VLPXODVL�\DQJ�PHQXQMXNNDQ�WLGDN�DGD�DNWLILWDV�DUXV�PDXSXQ�VHGLPHQWDVL�\DQJ�PHQJJDQJJX�
SDGD�DUHD�GHUPDJD�WUHVWOH�� 

.DWD-NDWD�.XQFL��3HOLQGXQJ�SDQWDL��'HOIW�'��SHODEXKDQ� 

$EVWUDFW 

&RDVWDO� DUHDV� DOZD\V� KDYH� FKDOOHQJHV� LQ� WU\LQJ� WR� RSWLPL]H� WKH� XWLOL]DWLRQ� RI� WKHLU� SRWHQWLDO�� (URVLRQ� DQG�
VHGLPHQWDWLRQ�DFFRPSDQLHG�E\�ODUJH�ZDYHV�DUH�WZR�RI�WKH�PDLQ�SUREOHPV�IDFHG�E\�FRDVWDO�FRPPXQLWLHV�WKDW�UHGXFH�
WKH�HIIHFWLYHQHVV�RI�WKH�XVH�RI�SRUWV�DV�WKH�RQO\�WUDQVSRUWDWLRQ�URXWH��3XODX�%DQ\DN�DV�RQH�RI�WKH�DUFKLSHODJRV�DOVR�
IDFHV�WKH�VDPH�SUREOHP��QRWHG�WKH�SUREOHP�RI�HURVLRQ�DQG�FRDVWDO�VHGLPHQWDWLRQ�LV�VWLOO�D�FKDOOHQJH��7KH�UHVLGHQWV�
UHO\� KHDYLO\� RQ� WKH�3RUW� DUHD�DV�D�ZD\� LQ�DQG�RXW� RI� JRRGV�QHHGHG��7KLV� UHVHDUFK�DLPV� WR�SURMHFW� WKH� LPSDFW� RI�
SODQQHG�GHVLJQ�DOWHUQDWLYHV�WR�UHGXFH�WKH�SUREOHP�RI�HURVLRQ��7KHVH�SURMHFWLRQV�DUH�VLPXODWHG�XVLQJ�K\GURG\QDPLF�
DQG� VHGLPHQW� WUDQVSRUW� PRGHOV� LQFOXGHG� LQ� 'HOIW�'� )ORZ� DQG� :DYH�� $OWHUQDWLYH� GHVLJQ� VFHQDULRV� DUH� VHHQ� DV�
LQIOXHQWLDO�ZLWKLQ���\HDUV��7KH�LPSDFW�ZDV�DQDO\]HG�VSDWLDOO\��DQG�WKH�UHVXOWV�VKRZHG�WKDW�VHGLPHQWDWLRQ�FRQWLQXHG�
WR�RFFXU� LQ� WKH�EDVH�DUHD�RI�DOO� WKUHH�EXLOGLQJV��JURLQ�DQG�FDXVHZD\���$� ODUJH�FXUUHQW�SDWWHUQ�DOVR�RFFXUV� LQ� WKH�
DUHD�DURXQG�WKH�HQG�RI�WKH�3RUW�FDXVHZD\��7KHUHIRUH��WKH�DOWHUQDWLYH�RI�DGGLQJ�WUHVWOH�GRFNV�DW�WKH�HQG�RI�WKH�MHWW\�
FDXVHZD\� LV� WKH�ULJKW�DOWHUQDWLYH��7KLV� LV�HYLGHQFHG�E\� WKH�UHVXOWV�RI� VLPXODWLRQV� WKDW�VKRZ�QR�FXUUHQW�DFWLYLW\�RU�
VHGLPHQWDWLRQ�WKDW�LQWHUIHUHV�ZLWK�WKH�WUHVWOH�SLHU�DUHD��� 

.H\ZRUGV��&RDVWDO�GHIHQFH��'HOIW�'��SRUW� 

���3HQGDKXOXDQ 

.DZDVDQ� SHVLVLU� VHEDJDL� SXVDW� WUDQVSRUWDVL� GDQ�
HNRQRPL� DUHD� NHSXODXDQ� PHQJDNLEDWNDQ� SHUWXPEXKDQ�
SRSXODVL� \DQJ� WHUXV� EHUWDPEDK� GDQ� EHUSRWHQVL�
PHQLQJNDWNDQ� NHUHQWDQDQ� \DQJ� GLPLOLNL� ROHK�
PDV\DUDNDW�SHVLVLU�GL�VHOXUXK�GXQLD��0F0LFKDHO��������

/HY\� GDQ� 3DW]�� ������� 3XODX� %DQ\DN� EHUDGD� SDGD�
NDZDVDQ� DGPLQLVWUDWLI� $FHK� 6LQJNLO� \DQJ� WHUGLUL� GDUL�
NDZDVDQ� GDUDWDQ� �3XODX� 6XPDWHUD�� GDQ� JXJXV�
NHSXODXDQ� �3XODX� %DQ\DN��� .DZDVDQ� SDQWDL� SDGD�
JXJXV� 3XODX� %DQ\DN� PHQMDGL� GD\D� WDULN� SDULZLVDWD�
\DQJ�PHPLNDW�ZLVDWDZDQ�EDLN�GDUL�GDODP�PDXSXQ�OXDU�
QHJHUL�� .DZDVDQ� SHVLVLU� 3XODX� %DQ\DN� EHUKDGDSDQ�


3HQXOLV�.RUHVSRQGHQVL 
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GHQJDQ� SHUDLUDQ� VHODW� \DQJ� WHUEHQWXN� GLDQWDUD� 3XODX�
%DQ\DN�GDQ�3XODX�%DJXN��.DZDVDQ�SHQGXGXN�GHQJDQ�
GD\D� WDULN� SDULZLVDWD� LQL� PHPLOLNL� EHEHUDSD� IDVLOLWDV�
SHQJDPDQ�SDQWDL�GDQ�MXJD�SHOD\DUDQ��SHODEXKDQ��\DQJ�
WHUOLQGXQJ�GDUL�JHORPEDQJ�\DQJ�GLEDQJNLWNDQ�GDUL�DUDK�
%DUDW�GDQ�%DUDW�'D\D��$NDQ�WHWDSL�SHUDLUDQ�VHODW�3XODX�
%DQ\DN� LQL� PDVLK� GLSHQJDUXKL� ROHK� JHORPEDQJ� \DQJ�
GLEDQJNLWNDQ� GDUL� DUDK� %DUDW� /DXW�� 6HODWDQ� GDQ�
7HQJJDUD�� %HEHUDSD� IDVLOLWDV� WHODK� GLEDQJXQ� XQWXN�
PHQXQMDQJ�DNWLILWDV�WUDQVSRUWDVL�GHQJDQ�PHQJDPDQNDQ�
PRUIRORJL� SDQWDL� ZLOD\DK� SHVLVLU� GHQJDQ� JURLQ� GDQ�
SHODEXKDQ�� $NDQ� WHWDSL� PHQJLQJDW� GLQDPLVPH� GDUL�
PRUIRORJL�SDQWDL�NDZDVDQ�SHVLVLU�3XODX�%DQ\DN��PDND�
GLSHUOXNDQ� NDMLDQ� DOWHUQDWLI� \DQJ� OHELK� HILVLHQ� GDODP�
PHPEHULNDQ� VROXVL� WHUKDGDS� SHUPDVDODKDQ� PRUIRORJL�
SDQWDL� SHVLVLU�� 8QWXN� PHPSUR\HNVL� GDPSDN� GDUL�
UHQFDQD� DOWHUQDWLI� GHVDLQ� SHQJDPDQ� SDQWDL� GHQJDQ�
HIHNWLI� GDQ� HILVLHQ�PDND� GLODNXNDQ� SHQGHNDWDQ�PRGHO�
QXPHULN� KLGURGLQDPLN� GDQ� PRUIRORJL� SDQWDL��
3HQJJXQDDQ� PRGHO� QXPHULN� 'HOIW�'� XQWXN� UHSOLNDVL�
GDQ�SUR\HNVL�SHUXEDKDQ�PRUIRORJL� WHODK�EHEHUDSD�NDOL�
EHUKDVLO� GLODNXNDQ� EDLN� SDGD� SURVHV� SDQWDL� QRUPDO�
PDXSXQ�EHQFDQD�EHVDU�VHSHUWL�WVXQDPL��*LOHV�GNN��������
/L�GDQ�+XDQJ��������$O¶DOD�GNN��������)DFKUXUUD]L�GDQ�
6\DPVLGLN��������GDQ�1HQJVLK�GNN�������� 

.DMLDQ� DOWHUQDWLI� GHVDLQ� GLODNXNDQ� GHQJDQ� PHODNXNDQ�
PRGHO� QXPHULN� \DQJ� PHPDQIDDWNDQ� PRGHO� 'HOIW�'��
0RGHO�GLEDQJXQ�GHQJDQ�GDWD�7RSRJUDIL�GDQ�EDWKLPHWUL�
\DQJ� PHZDNLOL� GRPDLQ� VLPXODVL� GLPDQD� SHUXEDKDQ�
PRUIRORJL� GLVLPXODVLNDQ�� 6HEDJDL� LQSXW� NRQGLVL� EDWDV�
GLJXQDNDQ� JHORPEDQJ� \DQJ� GLZDNLOL� ROHK� JHORPEDQJ�
SDVDQJ� VXUXW� GDQ� JHORPEDQJ� SHPEDQJNLWDQ� DQJLQ��
3HUJHUDNDQ� EXWLUDQ� VHGLPHQ� GLPRGHONDQ� GHQJDQ�
JHORPEDQJ� \DQJ� PHQJJHUDNNDQ� EXWLUDQ� VHGLPHQ�
EHUGDVDUNDQ� HQHUJL� \DQJ� WHUOLEDW� PHODZDQ� XNXUDQ�
EXWLUDQ�� 3URVHV� SDQWDL� GDODP� �� WDKXQ� GLSUR\HNVLNDQ�
PHQJJXQDNDQ� PRUIRORJ\� IDFWRU� \DQJ� PHZDNLOL� WLJD�
DUDK� SHPEDQJNLWDQ� GRPLQDQ� \DLWX� %DUDW� /DXW� GDQ�
6HODWDQ�� 'HQJDQ� NDMLDQ� LQL� GLKDUDSNDQ� GDSDW� GL� NDML�
DSDNDK� GHVDLQ� HNVLVWLQJ� GDUL� SHOLQGXQJ� SDQWDL� 3XODX�
%DQ\DN� VXGDK� FXNXS� EDLN�� GDQ� EDJDLPDQD� DOWHUQDWLI�
GHVDLQ�\DQJ�GLDMXNDQ�GDSDW�PHPEHULNDQ� UHVSRQV� OHELK�
EDLN�WHUKDGDS�SURVHV�SHUJHUDNDQ�VHGLPHQ�GL�VHSDQMDQJ�
SDQWDL� 3XODX� %DQ\DN� GHQJDQ� IDVLOLWDV� SHUDLUDQ� \DQJ�
WHODK� DGD� GDODP� PHQXQMDQJ� HNRQRPL� PDV\DUDNDW��
6HEHOXPQ\D�SHQJJXQDDQ�PRGHO�'HOIW�'�XQWXN�PHOLKDW�
HIHNWLILWDV�GDUL�GHVDLQ�3HODEXKDQ��EUHDNZDWHU��MXJD�VXGDK�
GLODNXNDQ�SDGD�SHQHOLWLDQ� VHEHOXPQ\D�GL� SDQWDL�%DUDW�
$FHK�\DLWX�GL�0HXODERK��6\DKSXWUD�GDQ�<XOLDQD��������� 

���$UHD�6WXGL 

3HQHOLWLDQ� LQL� GLODNXNDQ� GL� .DEXSDWHQ� $FHK� 6LQJNLO��
WHSDWQ\D�DGD�.HFDPDWDQ�3XODX�%DQ\DN��)RNXV�UHQFDQD�
DOWHUQDWLI� GHVDLQ� GDUL� IDVLOLWDV� SDQWDL� �3HODEXKDQ��
WHUOHWDN�SDGD�NDZDVDQ�SHVLVLU�3XODX�%DODL��3XODX�%DODL�
PHPLOLNL�MXPODK�SHQGXGXN�WHUEDQ\DN�GLEDQGLQJ�NHWLJD�
GHVD� ODLQ� �3XODX� %DJXN� GDQ� 7HOXN� 1LEXQJ��� GHQJDQ�
������ MLZD� �.HFDPDWDQ� 3XODX� %DQ\DN� GDODP� $QJND��
�������6HODLQ�LWX�3XODX�%DODL� MXJD�PHPLOLNL�NHSDGDWDQ�
SHQGXGXN� WHUWLQJJL� GHQJDQ� ���� MLZD�NP��� 2OHK� VHEDE�
LWX� SHQLQJNDWDQ� IDVLOLWDV� YLWDO� WUDQVSRUWDVL� VHSHUWL�
3HODEXKDQ� UHODWLI� SHQWLQJ� GDQ� SHUOX� GLSHUKDWLNDQ��
3HUOLQGXQJDQ� WHUKDGDS� NDZDVDQ� SHVLVLU� DNDQ�

PHQXQMDQJ� DNWLILWDV� PDV\DUDNDW�� WHUXWDPD� SDULZLVDWD�
\DQJ� PHQGDWDQJNDQ� ZLVDWDZDQ� GDUL� OXDU� GDHUDK�
PHODOXL�WUDQVSRUWDVL�ODXW��� 

���0HWRGRORJL 

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PRGHO� QXPHULN� 'HOIW�'�
XQWXN�PHQVLPXODVLNDQ�SURVHV�SDQWDL� \DQJ�GLDNLEDWNDQ�
ROHK�UHQFDQD�SHPEDQJXQDQ�SDQWDL�SDGD�3XODX�%DODL�GL�
.HF��3XODX�%DQ\DN��3URVHV�GDUL�SHQHOLWLDQ�LQL�WHUGLUL�GDUL���
WDKDS� \DLWX� SHQJXPSXODQ� GDWD�� SHPEDQJXQDQ� SDUDPHWHU�
PRGHO� GDQ� VLPXODVL� GDQ� GLDNKLUL� GHQJDQ� DQDOLVD� KDVLO�
SUR\HNVL�WHUKDGDS�NDZDVDQ�SHVLVLU�3XODX�%DQ\DN� 

����'RPDLQ�PRGHO 

'DWD� EDWKLPHWUL� GDQ� WRSRJUDIL� GLGDSDWNDQ� PHODOXL�
SHQJXNXUDQ� GL� ODSDQJDQ�� .HGXD� GDWD� LQL� GLJXQDNDQ�
XQWXN�PHPRGHONDQ�GRPDLQ�VLPXODVL�\DQJ�GLZDNLOL�ROHK�
JULG� EHUXNXUDQ� �� [� �� P�� JULG� LQL� GLJXQDNDQ� XQWXN�
SHUKLWXQJDQ� VLPXODVL� PRGHO� KLGURGLQDPLND� GDQ�
PRUIRORJL�� 'DWD� JDULV� SDQWDL� GLDPELO� GDUL� FLWUD� VDWHOLW�
JRRJOH�HDUWK� WHUDNKLU� WHU-YLVLEOH� ����1RYHPEHU��������
3HODEXKDQ�3XODX�%DQ\DN�WHODK�PHPLOLNL�GXD�3HODEXKDQ�
-HWW\�SDGD�VLVL�%DUDW�SXODX�\DQJ�EHUDSD�SDGD�VHODW�GDQ�
VDWX�JURLQ�SDGD�VLVL�8WDUD�3XODX�%DODL�� 

$UHD� SHUDLUDQ� GL� VHNLWDU� SHODEXKDQ� GDQ� JURLQ� UHODWLI�
GDQJNDO��OHELK�GDQJNDO�GDUL�-�P��VHGDQJNDQ�SDGD�DUHD�

*DPEDU����/RNDVL�SHQHOLWLDQ 

*DPEDU����.RQGLVL�PRUIRORJL�SHUDLUDQ�3XODX�%DQ\DN�GDQ�
GRPDLQ�VLPXODVL�QXPHULN��NRWDN�PHUDK�� 
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WHQJDK� VHODW� GLDQWDUD� 3XODX� %DODL� GDQ� 3XODX� %DJXN�
WHUXNXU�PHQFDSDL�NHGDODPDQ�-��P�SDGD�DUHD�WHQJDKQ\D��
$UHD� GLDQWDUD� JURLQ� GDQ� FDXVH� ZD\� VHFDUD� DODPLDK�
PHQMDGL� SHQDQJNDS� VHGLPHQ� \DQJ� PHQ\HEDENDQ�
SHQGDQJNDODQ� GLDUHD� GLDQWDUD� NHWLJD� EDQJXQDQ� WHJDN�
OXUXV� JDULV� SDQWDL� WHUVHEXW�� +DO� LQL� VHFDUD� UHODWLI�
PHQMHODVNDQ� NRQGLVL� PRUIRORJL� SHUDLUDQ� GLDQWDUD� NHGXD�
SXODX� LQL�� 6HODLQ� LWX�� PHQJDUDK� NH� %DUDW� /DXW�� SHUDLUDQ�
PHQMDGL� VHPDNLQ� GDQJNDO�� +DO� LQL� GLVHEDENDQ� PHWHULDO�
VHGLPHQ� \DQJ� EHUDVDO� GDUL� WHUXPEX� NDUDQJ� \DQJ� PDWL�
WHUWDKDQ�ROHK�DOLUDQ�\DQJ�WHUWDKDQ�GDQ�PHODPEDW�GLDQWDUD�
NHGXD�3XODX��%DJXN�GDQ�%DODL�GDQ�3XODX�8MXQJ�%DWX�� 

����0RGHO�QXPHULN�KLGURGLQDPLND�GDQ�PRUIRORJL 

3HUVDPDDQ� 1DYLHU-6WRNHV� GLJXQDNDQ� GDODP� PRGHO� DUXV�
'HOIW�'�� WUDQVSRU� VHGLPHQ�� SDVDQJ� VXUXW�� GDQ� PRGHO�
ODLQQ\D� �*LOHV� GNN�� ������� 3HUVDPDDQ� \DQJ� GLJXQDNDQ�
PHPLOLNL� EHQWXN� GLIHUHQVLDO� \DQJ� VDPD� \DQJ�
PHQJJDPEDUNDQ� JHUDNDQ� IOXLGD�� 3HUVDPDDQ� LQL�
PHQGHVNULSVLNDQ�KXEXQJDQ�ODMX�SHUXEDKDQ�GDQ�KXEXQJDQ�
GLDQWDUD� YDULDEOH-YDULDEHO�� 3DGD� PRGHO� LQL� VHGLPHQ�
GLEDWDVL� SDGD� PRGHO� NRKHVLI�� .RQGLVL� EDWDV� �%RXQGDU\�
FRQGLWLRQ��GLVLPXODVLNDQ�GHQJDQ�GDWD� IOXNWXDVL�PXND�DLU�
�SDVDQJ�VXUXW��GDQ�JHORPEDQJ�EDQJNLWDQ�DQJLQ��7DEHO���
GDQ� 7DEHO� ���� 'HOIW�'� PHQVLPXODVLNDQ� SHUJHUDNDQ�
VHGLPHQ�GL�GDVDU�SHUDLUDQ�\DQJ�PHQJKDVLONDQ�EDWK\PHWUL�
EDUX� GL� VHWLDS� ODQJNDK� ZDNWX� NRPSXWDVL�� .DUDNWHULVWLN�
PRUIRORJL�GDVDU�SHUDLUDQ�PHPEHULNDQ�SHQJDUXK�WHUKDGDS�
EDJDLPDQD� JHORPEDQJ� GDQ� DUXV� EHULQWHUDNVL� GHQJDQ�
GDVDU� SHUDLUDQ�� 6LPXODVL� LQL� EHUWXMXDQ� XQWXN� PHOLKDW�
SHUXEDKDQ� PRUIRORJLV� VHWHODK� WLJD� WDKXQ� PHQJJXQDNDQ�
IDNWRU�PRUIRORJLV��PRUIDF��XQWXN�VHWLDS�DUDK�JHORPEDQJ�
VHVXDL�GHQJDQ�SHUVHQWDVH�DQJLQ��� 

.RQGLVL� EDWDV� XQWXN� NHGXD� PRGHO� \DLWX� KLGURGLQDPLND�
GDQ� PRUIRORJL� GLLVL� GHQJDQ� NRPSRQHQ� SDVDQJ� VXUXW�
�0��.��6��� GDQ� 2��� GDQ� GDWD� JHORPEDQJ� �+V� GDQ� 7V��
\DQJ� DNDQ� PHQVLPXODVLNDQ� SHUJHUDNDQ� IOXLGD� GDUL� WHSL�
JULG� EDVDK� SDGD� GRPDLQ�� .RPSRQHQ� KDUPRQLN� DGDODK�
NRPSRQHQ� SHPEHQWXN� JHORPEDQJ� \DQJ�GLGDSDWNDQ� GDUL�
SHQJXNXUDQ� SDVDQJ� VXUXW�� GDQ� GLNHORPSRNNDQ�
EHUGDVDUNDQ� WLQJJL� DPSOLWXGH� GDQ� IDVH� VHUWD� ZDNWX�
NHPXQFXODQ� �IUHNXHQVL��� 3HQJXNXUDQ� SDVDQJ� VXUXW�
EHUODQJVXQJ� VHODPD� ��� KDUL� GDQ� PHQJKDVLONDQ� ��
NRPSRQHQ� SDVDQJ� VXUXW�� %HUGDVDUNDQ� JUDILN� SDGD�
*DPEDU� ��� GDSDW� GLOLKDW� EDKZD� WHUMDGL� GXD� NDOL� SDVDQJ�
VXUXW� GDODP� VHKDUL� \DQJ� PHQMDGLNDQQ\D� VHPL� GLXUQDO��
'DWD�NRPSRQHQ�SDVDQJ�VXUXW�\DQJ�GLEDQJNLWNDQ�GHQJDQ�

PHQJJXQDNDQ� PHWRGH� $GPLUDOW\� GDSDW� GLOLKDW� SDGD�
7DEHO������ 

.RPSRQHQ� KLGURGLQDPLND� \DQJ� PHPSHQJDUXKL� NRQGLVL�
PRUIRORJL�DGDODK�DUXV�\DQJ�GLJHUDNNDQ�ROHK�SDVDQJ�VXUXW�
\DQJ� GLNRPELQDVLNDQ� GHQJDQ� JHORPEDQJ�� %HQWXN�
PRUIRORJL� DWDX� VXGXW� WHJDN� OXUXV� WHUKDGDS� JDULV� SDQWDL�
PHQMDGL� SHQWLQJ�� 3RVLVL� JDULV� SDQWDL� DGDODK� ������� GDUL�
DUDK� 6HODWDQ�� PDND� DQJLQ� \DQJ�EHUDVDO� GDUL� ODXW� DGDODK�
\DQJ�GDWDQJ�GDUL�DUDK�%/����������GDQ�6����������'DSDW�
GLOLKDW��SDGD��*DPEDU���� 

8QWXN� PHPXGDKNDQ� SHPEDFDDQ�� GDWD� DQJLQ� GDSDW�
GLWDPSLONDQ� GDODP� EHQWXN� PDZDU� DQJLQ�� GDODP� KDO� LQL�
SHQ\DMLDQQ\D� GLEHULNDQ� GDODP� EHQWXN� SHUVHQ� NHMDGLDQ�
DQJLQ�PDNVLPXP��VHSHUWL�\DQJ�GLVDMLNDQ�GDODP�*DPEDU�
���%HUGDVDUNDQ�PDZDU� DQJLQ�� DQJLQ�PDNVLPXP�SDOLQJ�
GRPLQDQ�EHUDGD�SDGD�DUDK�DQJLQ�%DUDW��%DUDW�'D\D�GDQ�
6HODWDQ� �6W�� %0.*� &XW� 1\DN� 'KLHQ��� 0HODOXL�
SHPEDQJNLWDQ� JHORPEDQJ� GHQJDQ� PHWRGH� IHWFK� PDND�
GLGDSDWNDQ� JHORPEDQJ� UHUDWD� \DQJ� GLJXQDNDQ� XQWXN�

0���.RPSRQHQ�8WDPD�%XODQ 
.���.RPSRQHQ�0DWDKDUL 
6���.RPSRQHQ�8WDPD�0DWDKDUL 
2���.RPSRQHQ�8WDPD�%XODQ 

7DEHO����.RPSRQHQ�KDUPRQLN�SDVDQJ�VXUXW 

*DPEDU����3RVLVL�JDULV�SDQWDL�SDGD�ORNDVL�SHODEXKDQ�
SHQ\HEHUDQJDQ�3XODX�%DQ\DN 

.RPSRQHQ�
+DUPRQLN 

$PSOLWXGR�
�PHWHU� 3KDVH��GHUDMDW� 3HULRGH�MDP� 

0� ������ ������� ����� 
.� ������ �������� ����� 
6� ������ �������� �� 
2� ������ �������� ����� 

*DPEDU����*UDILN�SHQJXNXUDQ�SDVDQJ�VXUXW 

��� 
06/������� 

����  

������  

� ���� 

- - 

-����  

2EVHUYDWLRQ &DOFXODWLRQ REV�-�FDOF 06 
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SURVHV� SDQWDL� PDLQVWUHDP�� 'DWD� LQL� DNDQ� GLJXQDNDQ�
VHEDJDL� LQSXW� SDGD� NRQGLVL� EDWDV� GL� PRGHO� QXPHULN�
'HOIW�'��'DWD�+V��WLQJJL�JHORPEDQJ�VLJQLILNDQ��GDQ�7V�
�SHULRGH� JHORPEDQJ� VLJQLILNDQ�� \DQJ� GLKDVLONDQ� GDUL�
SHPEDQJNLWDQ�GDWD�DQJLQ�GDSDW�GLOLKDW�SDGD�7DEHO���� 

����6NHQDULR�HNVLVWLQJ�GDQ�SUR\HNVL�GDPSDN 

5HQFDQD� DOWHUQDWLI� GHVDLQ� SHODEXKDQ� 3XODX� %DQ\DN�
GDSDW� GLOLKDW� NHHIHNWLIDQQ\D� GHQJDQ� VLPXODVL� PRGHO�
QXPHULN�� 8QWXN� PHQLODLQ\D� PDND� GLODNXNDQ� VLPXODVL�
GHQJDQ� GXD� VNHQDULR�� \DLWX� GDPSDN� SDGD� NRQGLVL�
HNVLVWLQJ� GDQ� GDPSDN� VHWHODK� GLEDQJXQQ\D�3HODEXKDQ�
WLSH� MHWW\�� 3HQJHPEDQJDQ� 3HODEXKDQ� GLSHUOXNDQ� DJDU�
GDSDW� PHQDPSXQJ� NDSDO� \DQJ� OHELK� EHVDU� VHKLQJJD�
GDSDW�PHPXDW�OHELK�EDQ\DN�SHQXPSDQJ��%HULNXW�NHGXD�
VNHQDULR�\DQJ�DNDQ�GLXML�SDGD�SHQHOLWLDQ�LQL� 

���+DVLO 
����3HPRGHODQ�DUXV�GDQ�JHORPEDQJ 

.RQGLVL�0RUIRORJL�3HODEXKDQ�3XODX�%DQ\DN�PHPLOLNL�
SROD� DUXV� GDQ� JHORPEDQJ� \DQJ� GLSHQJDUXKL� ROHK� GXD�
DUDK� DQJLQ� \DLWX�%DUDW� GDQ� 6HODWDQ� \DQJ� GDSDW�PDVLK�
PHPLOLNL� SHQJDUXK� DUDK� DQJLQ� VHNLWDUQ\D��2OHK� VHEDE�
LWX� DUDK� DQJLQ� %DUDW� /DXW� DNDQ� GLVHEXW� %DUDW� /DXW� –�
8WDUD��GDQ�DUDK�6HODWDQ�DNDQ�GLVHEXW�6HODWDQ-7HQJJDUD� 

������3HODEXKDQ�SHQ\HEHUDQJDQ�3XODX�%DQ\DN 

D��.RQGLVL�HNVLVWLQJ 

+DVLO� VLPXODVL� QXPHULN� SHPRGHODQ� DUXV� \DQJ� WHODK�
GLODNXNDQ� SDGD� ZLOD\DK� 3XODX� %DQ\DN�� $FHK� 6LQJNLO�
PHQXQMXNNDQ� EDKZD� SDGD� VDDW� NRQGLVL� DUXV� SDVDQJ�
WHUWLQJJL� SDGD� 3XODX�%DQ\DN� \DQJ� EHUJHUDN� GDUL� DUDK�
%DUDW� /DXW�PHQXMX� DUDK� 7HQJJDUD�PHQXQMXNNDQ� KDVLO�
\DQJ� UHODWLI� NHFLO�GHQJDQ�NHFHSDWDQ�����P�V�SDGD� VDDW�
DUXV� PHQGHNDWL� 3XODX� %DJXN� DUXV� PHQJDODPL�
SHUXEDKDQ� NHFHSDWDQ� DNLEDW� GDUL� SHQJDUXK� VKRDOLQJ�
\DLWX�SHUXEDKDQ�NHGDODPDQ�VHFDUD�WLED�-�WLED��6HEDJLDQ�
DUXV�\DQJ�EHUDGD�SDGD�3XODX�%DJXN�EHUJHUDN�PHPXWDU�
PHQXMX�DUDK�3XODX�%DQ\DN�GHQJDQ�NHFHSDWDQ�����P�V���
3DGD� VDDW� DUXV� \DQJ� EHUJHUDN� GDUL� DUDK� 3XODX� %DJXN�
PHQXMX� NH� DUDK� 3XODX� %DQ\DN� UHODWLI� NHFLO� GHQJDQ�
NHFHSDWDQ� UDWD� –� UDWD� ���� P�V� GDQ� SDGD� VDDW� DUXV�
PHQFDSDL� SLQJJLU� SDQWDL� SHUDLUDQ� 3XODX� %DQ\DN�

VHEDJLDQ� DUXV� PHQJDODPL� GLIUDNVL� DNLEDW� GDUL�
EHUEHQWXUDQ�DUXV�GHQJDQ�EDQJXQDQ�SDQWDL�\DQJ�EHUDGD�
SLQJJLU�SDQWDL�3XODX�%DQ\DN��$NLEDW�GDUL�LQWHUDNVL�DUXV�
\DQJ� EHUJHUDN� PHPEXDW� VHEDJLDQ� DUXV� PHQJDODPL�
SHUXEDKDQ� DOLUDQ� PHQXMX� %DUDW� /DXW� GDQ� NHPEDOL�
PHQJDODPL� GLIUDNVL� DNLEDW� GDUL� LQWHUDNVL� GDUL� DUXV�
GHQJDQ�EDQJXQDQ�SDQWDL�\DQJ�DGD�EHUDGD�SDGD�ZLOD\DK�
3XODX�%DQ\DN� 

3DGD� NRQGLVL� VXUXW� WLGDN� MDXK� EHUEHGD� SROD� DUXV� \DQJ�
WHUMDGL� SDGD� VDDW� NRQGLVL� SDVDQJ�� 'LPDQD� DUXV� \DQJ�
EHUJHUDN� PHQXMX� 3XODX� %DJXN� GDUL� DUDK� %DUDW� /DXW�

PHQJDODPL� VKRDOLQJ�� KDO� LQL� GLNDUHQDNDQ� SHUXEDKDQ�
NHGDODPDQ� VHFDUD� WLED� –� WLED� VHKLQJJD� PHPEXDW�
NHFHSDWDQ� DUXV� PHQMDGL� PHQLQJNDW� VHFDUD� PHQGDGDN�
KLQJJD� PHQFDSDL� ���� P�V�� $UXV� \DQJ� EHUJHUDN� GDUL�
3XODX�%DJXN�PHPXWDU� GDQ�PHQXMX� 3XODX�%DQ\DN�GDQ�
PHQJDODPL�GLIUDNVL�SDGD�VDDW�DUXV�EHULQWHUDNVL� GHQJDQ�
EDQJXQDQ� SDQWDL� \DQJ� EHUDGD� GL� 3XODX� %DQ\DN�
VHKLQJJD� PHPEXDW� NHFHSDWDQ� DUXV� PHQLQJNDW� GHQJDQ�
NHFHSDWDQ�UDWD�–�UDWD�PHQFDSDL�����P�V�� 

3DGD� NRQGLVL� SDVDQJ� WHUWLQJJL� SDGD� DUDK� 6HODWDQ��
EHUGDVDUNDQ� GDUL� KDVLO� SHPRGHODQ� DUXV� PHQXQMXNNDQ�
EDKZD�DUXV�\DQJ�EHUJHUDN�GDUL�DUDK�6HODWDQ�PHQXMX�NH�
DUDK�8WDUD�UHODWLI�EHVDU�PHQFDSDL�����P�V��GDQ�VHEDJLDQ�
DUXV� EHUJHUDN� PHQXMX� DUDK� %DUDW� /DXW� GHQJDQ�
NHFHSDWDQ� \DQJ� UHODWLI� NHFLO� KDO� LQL� GLDNLEDWNDQ� ROHK�
SHUXEDKDQ�EDWLPHWUL�\DQJ�PHPEXDW�DUXV�\DQJ�EHUJHUDN�

*DPEDU����0DZDU�DQJLQ�VWDVLXQ�%0*�&XW�1\DN�'KLHQ�
0HXODERK-1DJDQ�5D\D 

7DEHO����5HQFDQD�VNHQDULR�PRGHO�QXPHULN 

1R 6NHQDULR .RQGLVL 

� 6NHQDULR�, ([LVWLQJ 

� 6NHQDULR�,, 3HODEXKDQ�7LSH�-HWW\ 

7DEHO�����.RQGLVL�EDWDV 

.RQGLVL�%DWDV %DUDW�/DXW 6HODWDQ 

+V��P� ��� ��� 

7V��GHW� ���� ���� 

6XGXW���R�� ��� ��� 

3HQ\HEDUDQ�$UDK���R�� � � 

 

 
*DPEDU����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN 
SDGD�PXVLP�DQJLQ�EDUDW�ODXW�NRQGLVL�SDVDQJ 
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UHODWLI� NHFLO� GHQJDQ� NHFHSDWDQ� ������� P�V�� $UXV� \DQJ�
EHUJHUDN�PHQXMX�DUDK�3XODX�%DQ\DN�UHODWLI�NHFLO�GHQJDQ�
NHFHSDWDQ�UDWD�–�UDWD�PHQFDSDL��������P�V���� 

3DGD�NRQGLVL�VXUXW�KDO�\DQJ�WHUMDGL� WLGDN�WHUODOX�EHUEHGD�
GHQJDQ�NRQGLVL�SDGD�VDDW�SDVDQJ��GLPDQD�NHFHSDWDQ�DUXV�
\DQJ�EHUJHUDN�PHQXMX�3XODX�%DJXN� UHODWLI�NHFLO�GHQJDQ�
NHFHSDWDQ�UDWD�–�UDWD�PHQFDSDL������P�V��6HGDQJNDQ�DUXV�
\DQJ� EHUJHUDN�PHQXMX� 3XODX�%DQ\DN� KLQJJD�PHQGHNDWL�
JDULV� SDQWDL�PHQJDODPL� GLIUDNVL� GDQ�PHPEHORNNDQ� DUXV�
PHQXMX� DUDK� %DUDW� /DXW�� $UXV� PHQJDODPL� GLIUDNVL�
GLNDUHQDNDQ�SHUJHUDNDQQ\D�PHQJDODPL�EHQWXUDQ�GHQJDQ�
EDQJXQDQ� SDQWDL� SDGD� VLVLQ\D� GHQJDQ� NHFHSDWDQ� UDWD� –�
UDWD�PHQFDSDL������P�V�� 

.RQGLVL�JHORPEDQJ�\DQJ�WHUMDGL�SDGD�SHUDLUDQ�SHODEXKDQ�
3XODX� %DQ\DN� SDGD� DUHD� PXOXW� VHODW� SDGD� DQWDUD� 3XODX�
%DJXN� GDQ� SHODEXKDQ� 3XODX� %DQ\DN� UHODWLI� EHVDU�
PHQFDSDL� ����� -� �����P�� 3HQMDODUDQ� JHORPEDQJ�PHQXMX�
SHUDLUDQ�SHODEXKDQ�3XODX�%DQ\DN�WHUHGXNVL�GDQ�PHQMDGL�
VHPDNLQ� NHFLO�� +DO� LQL� WHUMDGL� DNLEDW� JHORPEDQJ� \DQJ�
PDVXN� VHEDJLDQ� GLUHGXNVL� ROHK� SXODX� \DQJ� EHUDGD� SDGD�
VLVL� 6HODWDQ� GDQ�8WDUD� VHKLQJJD� WLQJJL� JHORPEDQJ� \DQJ�
PHQFDSDL� SHUDLUDQ� SHODEXKDQ� 3XODX� %DQ\DN� KDQ\D�
PHQFDSDL������P��*HORPEDQJ�\DQJ�WHUMDGL�SDGD�NDZDVDQ�
SHVLVLU� SHODEXKDQ�3XODX�%DQ\DN� MXJD� VDPD� KDOQ\D� SDGD�
\DQJ� WHMDGL� SDGD� VLVL� NLUL� GDQ�NDQDQ�SXODX�� QDPXQ�SDGD�
ZLOD\DK� SHVLVLU� SHODEXKDQ� 3XODX� %DQ\DN� VHEDJLDQ�
JHORPEDQJ� GLUHGXNVL� ROHK� SRQGDVL� -� SRQGDVL� SDGD�
SHODEXKDQ� VHKLQJJD� DPDQ� XQWXN� NDSDO� -� NDSDO� \DQJ�
EHUVDQGDU�SDGD�VLVL�SHODEXKDQ�3XODX�%DQ\DN��� 

*HORPEDQJ� \DQJ� WHUMDGL� WHUHGXNVL� ROHK� JURLQ� SDGD� VLVL�
XWDUD� \DQJ� PHUHGDP� JHORPEDQJ� VHKLQJJD� EHUNXUDQJ�
WLQJJLQ\D� VHEHVDU� ����PHQMDGL� OHELK� NHFLO� GDUL� ����P��
.RQVWUXNVL� SHODEXKDQ� MXJD� PDVLK� UHODWLI� DPDQ� XQWXN�
RSHUDVLRQDO� SHODEXKDQ� SHQ\HEHUDQJDQ�� *HORPEDQJ�
\DQJ� WHUMDGL� SDGD� PXVLP� %DUDW-%DUDW� /DXW� PHPDQJ�
UHODWLI�NHFLO�GLNDUHQDNDQ�WHUKDODQJ�ROHK�EHEHUDSD�SXODX��
$NDQ� WHWDSL� JHORPEDQJ� \DQJ� GDWDQJ� GDUL� DUDK� %DUDW-
%DUDW� /DXW� PHPLOLNL� SRWHQVL� PHQFDSDL� DUHD� SHODEXKDQ�
SHQ\HEHUDQJDQ� VHGLNLW� OHELK� MDXK� ELOD� GLEDQGLQJNDQ�
GHQJDQ� SHQMDODUDQ� JHORPEDQJ� GDUL� DUDK� 6HODWDQ-�
7HQJJDUD��*DPEDU���GDQ�*DPEDU������ 

*HORPEDQJ� SDGD� SHUDLUDQ� 3HODEXKDQ� 3XODX� %DQ\DN�
UHODWLI� NHFLO� \DQJ� WHUMDGL� EHUDGD� GLDQWDUD� 3XODX� %DJXN�
GDQ� 3XODX� %DQ\DN�� VHGLPHQ� \DQJ� GLEDZD� ROHK�
JHORPEDQJ� GDQ� DUXV� \DQJ� EHUDVDO� GDUL� DUDK� 6HODWDQ�
PHQJDNLEDWNDQ� SDGD� VLVL� NDQDQ� SXODX� GDQ� SHODEXKDQ�
3XODX� %DQ\DN� PHQJDODPL� VHGLPHQWDVL� VHEHVDU� ����� –�
����� P�� VHGLPHQWDVL� \DQJ� WHUMDGL� GLSHQJDUXKL� ROHK�
SRQGDVL�–� SRQGDVL� SDGD�SHODEXKDQ�3XODX�%DQ\DN� \DQJ�
PHQDKDQ� VHGLPHQ� \DQJ� GLEDZD� ROHK� DUXV� GDQ�
JHORPEDQJ�� VHGLPHQ� \DQJ� WHUWDKDQ� ROHK� SRQGDVL� –�
SRQGDVL� SHODEXKDQ� VHEDJLDQ� EHVDU� WLGDN� NHPEDOL� NH�
SHUDLUDQ� GLNDUHQDNDQ� VHEDJLDQ� EHVDU� JHORPEDQJ�
GLUHGDP� HQHUJLQ\D� ROHK� SRQGDVL� –� SRQGDVL� SDGD�
SHODEXKDQ� 

E��.RQGLVL�SDVFD�NRQVWUXNVL 

3DGD� VDDW� NRQGLVL� DUXV� SDVDQJ� WHUWLQJJL� SDGD� 3XODX�
%DQ\DN�SDVFD�NRQVWUXNVL�� DUXV�\DQJ�EHUJHUDN�GDUL� DUDK�

*DPEDU����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN�SDGD 
PXVLP�DQJLQ�VHODWDQ�NRQGLVL�SDVDQJ 

*DPEDU����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN�SDGD 
PXVLP�DQJLQ�VHODWDQ�NRQGLVL�VXUXW 

*DPEDU�����3HWD�JHORPEDQJ�SDGD�SHUDLUDQ�SHODEXKDQ�
/DEXKDQ�+DML�PXVLP�EDUDW�-�EDUDW�ODXW� 

 *DPEDU����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN�SDGD� 
PXVLP�DQJLQ�EDUDW�ODXW�NRQGLVL�VXUXW 
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%DUDW�/DXW�PHQXMX�DUDK�7HQJJDUD� UHODWLI�NHFLO�GHQJDQ�
NHFHSDWDQ� ���� P�V� SDGD� VDDW� DUXV� PHQGHNDWL� 3XODX�
%DJXN� DUXV� PHQJDODPL� SHUXEDKDQ� NHFHSDWDQ� DNLEDW�
GDUL� SHQJDUXK� VKRDOLQJ� \DLWX� SHUXEDKDQ� NHGDODPDQ�
VHFDUD� WLED� -� WLED�� 6HEDJLDQ� DUXV� \DQJ� EHUDGD� SDGD�
3XODX� %DJXN� EHUJHUDN� PHPXWDU� PHQXMX� DUDK� 3XODX�
%DQ\DN� GHQJDQ� NHFHSDWDQ� ���� P�V� �� $UXV� \DQJ�
EHUJHUDN�GDUL�DUDK�3XODX�%DJXN�PHQXMX�NH�DUDK�3XODX�
%DQ\DN� UHODWLI� NHFLO� GHQJDQ� NHFHSDWDQ� UDWD� –� UDWD� ����
P�V�� 3DGD� VDDW� DUXV� PHQFDSDL� DUHD� SDQWDL� 3XODX�
%DQ\DN�� VHEDKDJLDQ� DOLUDQ� WHUGLIUDNVL� DNLEDW� LQWHUDNVL�
GHQJDQ� EDQJXQDQ� SDQWDL� \DQJ� EHUDGD� GL� SDQWDL� 3XODX�
%DQ\DN��+DO�LQL�UHODWLI�VHUXSD�GHQJDQ�\DQJ�WHUMDGL�SDGD�
NRQGLVL� HNVLVWLQJ�� 3DVFD� NRQVWUXNVL�� DPSOLILNDVL�
EHVDUDQ� DUXV� \DQJ� WHUMDGL� SDGD� SHODEXKDQ�
SHQ\HEHUDQJDQ� MXJD� WLGDN� VLJQLILNDQ�� NDUHQD�
SHQDPEDKDQ�NRQVWUXNVL�PHQJJXQDNDQ�GHUPDJD�WUHVWOH��
VHKLQJJD�PDVLK�ORORV�DOLUDQ�GDQ�DUXV�KDQ\D�PHQLQJNDW�
QLODLQ\D�PHQMDGL������P�V�� 

3DGD� NRQGLVL� VXUXW� SDVFD� NRQVWUXNVL� SROD� DUXV� \DQJ�
WHUMDGL�WLGDN�MDXK�EHUEHGD�GHQJDQ�NRQGLVL�SDVDQJ��$UXV�
\DQJ� EHUJHUDN� PHQXMX� 3XODX� %DJXN� GDUL� DUDK� %DUDW�
/DXW� PHQJDODPL� VKRDOLQJ�� KDO� LQL� GLNDUHQDNDQ�
SHUXEDKDQ�NHGDODPDQ� VHFDUD� WLED�–�WLED� VHKLQJJD� DUXV�
PHQLQJNDW�PHQFDSDL�����P�V� 

$UXV� \DQJ� EHUJHUDN� GDUL� 3XODX� %DJXN� PHPXWDU� GDQ�
PHQXMX� 3XODX� %DQ\DN� GDQ� PHQJDODPL� GLIUDNVL� SDGD�
VDDW� DUXV� EHULQWHUDNVL� GHQJDQ� EDQJXQDQ� SDQWDL� \DQJ�

EHUDGD� GL� 3XODX� %DQ\DN� VHSHUWL� SDGD� NRQGLVL� SDVDQJ�
VHKLQJJD� PHPEXDW� NHFHSDWDQ� DUXV� PHQLQJNDW� GHQJDQ�
NHFHSDWDQ� UDWD� –� UDWD� PHQFDSDL� ����� P�V�� DNDQ� WHWDSL�
DUHD� UHQFDQD� NRQVWUXNVL� SHODEXKDQ� MXVWUX� UHODWLI� DPDQ�
NDUHQD�WHUOLQGXQJ�ROHK�FDXVH�ZD\�GHUPDJD��� 

3DGD� NRQGLVL� SDVDQJ� WHUWLQJJL� SDGD� DUDK� 6HODWDQ��
EHUGDVDUNDQ� GDUL� KDVLO� SHPRGHODQ� DUXV� PHQXQMXNNDQ�
EDKZD� SDVFD� NRQVWUXNVL� DUXV� \DQJ� EHUJHUDN� GDUL� DUDK�
6HODWDQ� PHQXMX� NH� DUDK� 8WDUD� UHODWLI� PLULS� GHQJDQ�
NRQGLVL�HNVLVWLQJ�PHQFDSDL�����P�V��GDQ�VHEDJLDQ�DUXV�
EHUJHUDN� PHQXMX� DUDK� %DUDW� /DXW� GHQJDQ� NHFHSDWDQ�
\DQJ� UHODWLI� NHFLO� KDO� LQL� GLDNLEDWNDQ� ROHK� SHUXEDKDQ�
EDWLPHWUL� \DQJ� PHPEXDW� DUXV� \DQJ� EHUJHUDN� UHODWLI�
NHFLO� GHQJDQ� NHFHSDWDQ� ������� P�V�� $UXV� \DQJ�
EHUJHUDN�PHQXMX�DUDK�SHODEXKDQ�3XODX�%DQ\DN� UHODWLI�
NHFLO� DNDQ� WHWDSL� VHGLNLW� PHQLQJNDW� SDGD� SLODU� WUHVWOH��
DNDQ� WHWDSL� PDVLK� GDODP� NRQGLVL� DPDQ� GHQJDQ�
NHFHSDWDQ�UDWD�–�UDWD�PHQFDSDL��������P�V��� 

3DGD� NRQGLVL� VXUXW� KDO� \DQJ� WLGDN� WHUODOX� EHUEHGD�
GHQJDQ� NRQGLVL� SDGD� VDDW� SDVDQJ� WHUMDGL� GDQ� PDVLK�
UHODWLI� PLULS� GHQJDQ� NRQGLVL� HNVLVWLQJ�� GLPDQD�
NHFHSDWDQ� DUXV� \DQJ� EHUJHUDN� PHQXMX� 3XODX� %DJXN�
UHODWLI� NHFLO� GHQJDQ� NHFHSDWDQ� UDWD� –� UDWD� PHQFDSDL�
����� P�V�� $UXV� \DQJ� EHUJHUDN� PHQXMX� 3XODX� %DQ\DN�
KLQJJD�PHQGHNDWL�JDULV�SDQWDL�PHQJDODPL�GLIUDNVL�GDQ�
PHQJKDVLONDQ� SHUDOLKDQ� DUXV�PHQXMX� DUDK�%DUDW�/DXW��
6HWHODK� LWX�� DUXV� NHPEDOL� PHQJDODPL� GLIUDNVL� DNLEDW�
DUXV� EHUJHUDN� PHQJDODPL� EHQWXUDQ� GHQJDQ� EDQJXQDQ�

*DPEDU�����3HWD�JHORPEDQJ�SDGD�SHUDLUDQ�SHODEXKDQ�
/DEXKDQ�+DML�PXVLP�VHODWDQ 

*DPEDU�����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN�SDGD�
PXVLP�EDUDW�ODXW�NRQGLVL�SDVDQJ 

*DPEDU�����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN�SDGD�
PXVLP�EDUDW�ODXW�NRQGLVL�VXUXW 

*DPEDU�����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN�SDGD�
PXVLP�VHODWDQ�NRQGLVL�SDVDQJ 
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SDQWDL� SDGD� VLVLQ\D�� DUXV� MXJD� PHQLQJNDW� SDGD� VHNLWDU�
WUHVWOH� DNDQ� WHWDSL� PDVLK� GDODP� NRQGLVL� DPDQ� GHQJDQ�
NHFHSDWDQ�UDWD�–�UDWD�PHQFDSDL��������P�V��� 

.RQGLVL�JHORPEDQJ�\DQJ�WHUMDGL�SDGD�SHUDLUDQ�SHODEXKDQ�
3XODX�%DQ\DN�UHODWLI�EHVDU�PHQFDSDL������-������P�\DQJ�
EHUDGD� SDGD� DQWDUD� 3XODX� %DJXN� GDQ� SHODEXKDQ� 3XODX�
%DQ\DN�� 3HQMDODUDQ� JHORPEDQJ� PHQXMX� SHUDLUDQ�
SHODEXKDQ� 3XODX� %DQ\DN�� JHORPEDQJ� \DQJ� WHUMDGL�
VHPDNLQ�NHFLO��KDO�LQL�WHUMDGL�GLDNLEDWNDQ�ROHK�JHORPEDQJ�
\DQJ�PDVXN� VHEDJLDQ� GLUHGXNVL� ROHK� SXODX� \DQJ� EHUDGD�
SDGD�VLVL�NLUL�GDQ�NDQDQ�VHKLQJJD�WLQJJL�JHORPEDQJ�\DQJ�
PHQFDSDL� SDGD�SHUDLUDQ�SHODEXKDQ�3XODX�%DQ\DN� KDQ\D�
PHQFDSDL������P��*HORPEDQJ�\DQJ�WHUMDGL�SDGD�NDZDVDQ�
SHVLVLU� SHODEXKDQ�3XODX�%DQ\DN� MXJD� VDPD� KDOQ\D� SDGD�
\DQJ� WHMDGL� SDGD� VLVL� NLUL� GDQ�NDQDQ�SXODX�� QDPXQ�SDGD�
ZLOD\DK� SHVLVLU� SHODEXKDQ� 3XODX� %DQ\DN� VHEDJLDQ�
JHORPEDQJ� GLUHGXNVL� ROHK� SRQGDVL� -� SRQGDVL� SDGD�
SHODEXKDQ� VHUWD� NDSDO�–� NDSDO� \DQJ� EHUVDQGDU� SDGD� VLVL�
SHODEXKDQ�3XODX�%DQ\DN���� 

3DVFD� NRQVWUXNVL�� JHORPEDQJ� \DQJ� GLKDVLONDQ� SDGD�
PXVLP� %DUDW� /DXW� PDVLK� UHODWLI� PLULS� GHQJDQ� NRQGLVL�
HNVLVWLQJ� GDQ� OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ� \DQJ�
WHUMDGL� SDGD�PXVLP� VHODWDQ�� *HORPEDQJ� \DQJ�PHQFDSDL�
���� P� PDVLK� EHULPEDV� SDGD� SHODEXKDQ� 3XODX� %DQ\DN��
$NDQ�WHWDSL��UHGXNVL�\DQJ�GLEHULNDQ�ROHK�JURLQ�SDGD�VLVL�
XWDUD� SHODEXKDQ� MXJD� PDVLK� PHPEHULNDQ� UHGXNVL�
WHUKDGDS�JHORPEDQJ��3DGD�NRQGLVL�QRUPDO�GHUPDJD�GDSDW�

*DPEDU�����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN�SDGD 
PXVLP�VHODWDQ�NRQGLVL�SDVDQJ 

*DPEDU�����3ROD�DUXV�SHODEXKDQ�3XODX�%DQ\DN�SDGD� 
PXVLP�VHODWDQ�NRQGLVL�VXUXW 

*DPEDU�����3HWD�JHORPEDQJ�SDGD�SHUDLUDQ�SHODEXKDQ 
3XODX�%DQ\DN�PXVLP�XWDUD�-�EDUDW�ODXW 

*DPEDU�����3HWD�JHORPEDQJ�SDGD�SHUDLUDQ�SHODEXKDQ 
3XODX�%DQ\DN�PXVLP�VHODWDQ�-�WHQJJDUD 

EHURSHUDVL� GHQJDQ� EDLN� GDQ� WLGDN� WHUSHQJDUXK� ROHK�
JHORPEDQJ�\DQJ�OHELK��WLQJJL��GDUL�������P��*DPEDU������� 

3DGD� PXVLP� 6HODWDQ-7HQJJDUD�� JHORPEDQJ� \DQJ�
GLEDQJNLWNDQ� PHQFDSDL� ����P� KLQJJD� NDZDVDQ�
SHODEXKDQ� VHEHODK� VHODWDQ� SHODEXKDQ� SHQ\HEHUDQJDQ��
*HORPEDQJ�WHUWDKDQ�GDQ�WHUHGXNVL�KLQJJD�PHQMDGL�OHELK�
NHFLO�GDUL�����P��'DUL�KDVLO�VLPXODVL�GDSDW�GLOLKDW�EDKZD�
JHORPEDQJ� \DQJ� GLEDQJNLWNDQ� SDGD� PXVLP� 6HODWDQ-
7HQJJDUD� PDVLK� UHODWLI� DPDQ� GDQ� WLGDN� DNDQ�
PHQJJDQJJX� SURVHV� RSHUDVLRQDO� NDSDO� SHQ\HEHUDQJDQ�
SDGD� SHODEXKDQ� SHQ\HEHUDQJDQ� 3XODX� %DQ\DN�
�*DPEDU����� 

����3UHGLNVL�HURVL�GDQ�VHGLPHQWDVL 

3HUXEDKDQ� JDULV� SDQWDL� \DQJ� WHUMDGL� VHFDUD� DODPLDK�
�JHORPEDQJ��EDGDL��GDQ�NHQDLNDQ�SDUDV�PXND� ODXW��GDQ�
QRQ-DODPLDK� �DNWLILWDV� PDQXVLD�� SHQDPEDQJDQ� SDVLU��
UHNODPDVL� SDQWDL� GDQ� ODLQ-ODLQ�� DNDQ� EHUSHQJDUXK�
QHJDWLI� EDLN� GLWLQMDX� GDUL� DVSHN� VWUDWHJLV� DWDX�
OLQJNXQJDQ�� $VSHN� VWUDWHJLV� VDODK� VDWXQ\D� DGDODK�
SHUXEDKDQ� OXDVDQ� ZLOD\DK� GL� VXDWX� NDZDVDQ� SDQWDL��
VHGDQJNDQ� DVSHN� OLQJNXQJDQ� DGDODK� KLODQJQ\D�
EHUWDPEDKQ\D� KDELWDW�� VHGLPHQWDVL� GDQ� ODLQ-ODLQ��
3HUXEDKDQ�JDULV� SDQWDL� SDGD�XPXPQ\D�NDUHQD� WHUGDSDW�
SURVHV� DEUDVL�� DNUHVL� GDQ� NHQDLNDQ� WLQJJL� PXND� ODXW�
JOREDO��$EUDVL�SDQWDL�DGDODK�PXQGXUQ\D�JDULV�SDQWDL�NH�
DUDK� GDUDW� GDQ� DNUHVL� DGDODK� PDMXQ\D� JDULV� SDQWDL� NH�
DUDK� ODXW�� VHGDQJNDQ� NHQDLNDQ� SDUDV� ODXW� DNDQ�
PHQ\HEDENDQ�SHUXEDKDQ�JDULV�SDQWDL�NH�DUDK�GDUDW�\DQJ�
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*DPEDU�����3HWD�KDVLO�VLPXODVL�VHGLPHQWDVL�SDGD 
SHUDLUDQ�SHODEXKDQ�3XODX�%DQ\DN 

*DPEDU�����3HWD�KDVLO�VLPXODVL�VHGLPHQWDVL�SDGD� 
SHUDLUDQ�SHODEXKDQ�3XODX�%DQ\DN�SDVFD�NRQVWUXNVL� 

GLVHEDENDQ�ROHK�PHQLQJNDWQ\D�YROXPH�DLU� ODXW� JOREDO�
DWDX�VHD�OHYHO�ULVH��� 

'HQJDQ� GLGXNXQJ� GDWD� SHQJXNXUDQ� GDQ� KDVLO�
WUDQVIRUPDVL� JHORPEDQJ� \DQJ� WHUGLUL� GDUL� WLQJJL��
NHGDODPDQ� GDQ� VXGXW� GDWDQJ� JHORPEDQJ� SHFDK� VHUWD�
SUHVHQWDVH� NHMDGLDQ� JHORPEDQJ� GDUL� DUDK� %DUDW� ODXW��
EDUDW�� EDUDW� GD\D�� VHODWDQ�� GDQ� WHQJJDUD�� PDND� GDSDW�
GLKLWXQJ� WUDQVSRU� VHGLPHQ� GHQJDQ� SHPRGHODQ��
3HPRGHODQ� GDSDW� PHODNXNDQ� SUHGLNVL� QLODL� ORQJVKRUH�
GDQ�RQVKRUH�VHGLPHQW�WUDQVSRUW�\DQJ�SDGD�DNKLUQ\D�DNDQ�
GLJXQDNDQ�GLGDODP�PHODNXNDQ�SUHGLNVL�JDULV�SDQWDL�� 

������3HODEXKDQ�SHQ\HEHUDQJDQ�3XODX�%DQ\DN 

D��.RQGLVL�HNVLVWLQJ 

'HQJDQ� JHORPEDQJ� GDQ� DUXV� \DQJ� GLEDQJNLWNDQ� SDGD�
PXVLP�%DUDW-%DUDW�/DXW�VHUWD�%DUDW-%DUDW�/DXW��SURVHV�
HURVL� GDQ� VHGLPHQWDVL� WHUMDGL� SDGD� DUHD� SDQWDL� VHNLWDU�
3HODEXKDQ�� *DPEDU� ��� PHQXQMXNNDQ� GDHUDK� \DQJ�
PHQJDODPL� HURVL� GDQ� VHGLPHQWDVL� GL� 3XODX� %DQ\DN��
%HUGDVDUNDQ� KDVLO� VLPXODVL� QXPHULN�� GDHUDK� EDUDW�
3XODX� %DQ\DN� PHQJDODPL� VHGLPHQWDVL� GHQJDQ� QLODL�
VHNLWDU� �-����� P�� %DQJXQDQ� SDQWDL� \DQJ� EHUDGD� GL�
EDJLDQ� EDUDW� 3XODX� %DQ\DN� PHQ\HEDENDQ� VHGLPHQW�
WHUSHUDQJNDS� GDQ� PHQJHQGDS� GL� GDHUDK� WHUVHEXW��
6HGDQJNDQ� HURVL�� EDQ\DN� WHUMDGL� GL� EDJLDQ� � XWDUD� GDQ�
VHODWDQ�3XODX�%DQ\DN�GDQ�EDJLDQ�7LPXU�3XODX�%DJXN� 

E��.RQGLVL�SDVFD�NRQVWUXNVL 

3HPLOLKDQ� UHQFDQD� NRQVWUXNVL� WDPEDKDQ� WUHVWOH� XQWXN�
SHODEXKDQ� 3XODX� %DQ\DN� \DQJ� PHQJKDGDS� NH� DUDK�
6HODWDQ�EHUWXMXDQ�DJDU�NRQVWUXNVL�GDSDW�PHUHGXNVL�DUXV�
DNDQ� WHWDSL�PDVLK� ORORV�DOLUDQ�VHKLQJJD�PHPLQLPDOLVLU�
HIHN� UHIUDNVL�� 'HUPDJD� WUHVWOH� GDSDW� PHUHGDP� GDQ�
PHQHUXVNDQ� JHORPEDQJ� VHKLQJJD� WLGDN� PHQJJDQJJX�
RSHUDVLRQDO� NDSDO� \DQJ� EHUODEXK�� 3HPRGHODQ� QXPHULN�
PHQXQMXNNDQ� EDKZD� VHGLPHQ� \DQJ� GRPLQDQ� EHUDVDO�
GDUL� SHPEDQJNLWDQ� JHORPEDQJ� %DUDW-%DUDW� /DXW�� +DO�
LQL� WHUOLKDW� SDGD� EDJLDQ� 8WDUD� GDUL� NRQVWUXNVL� EDLN�
FDXVH�ZD\�GHUPDJD�PDXSXQ�JURLQ�\DQJ�WHUVHGLPHQWDVL��
6HGLPHQWDVL� GHQJDQ� PDNVLPXP� NHWHEDODQ� ����� P�
WHUMDGL� VHODPD� SUHGLNVL� �� WDKXQ� VLNOXV� JHORPEDQJ� GDQ�
SDVDQJ� VXUXW� �*DPEDU� ����� 3ROD� VHGLPHQWDVL� \DQJ�
WHUMDGL�UHODWLI�VHUXSD�GHQJDQ�\DQJ� WHUMDGL�SDGD�NRQGLVL�

HNVLVWLQJ��.RQVWUXNVL�\DQJ�GLEDQJXQ�WLGDN�PHPEHULNDQ�
SHQJDUXK� VLJQLILNDQ� WHUKDGDS� NRQGLVL� HNVLVWLQJ� \DQJ�
PHPDQJ�UHODWLI�DPDQ�GDUL�VHGLPHQWDVL�\DQJ�EHVDU�� 

6HPHQWDUD� LWX� VHEHODK� %DUDW� 3HODEXKDQ� \DLWX� 3XODX�
EDJXN� PHQJDODPL� HURVL� SDGD� EHEHUDSD� JDULV� SDQWDL��
(URVL�WHUFDWDW�EHUNLVDU�DQWDUD�����-������P��3URVHV�HURVL�
GDQ�VHGLPHQWDVL�\DQJ�WHUMDGL�UHODWLI�WLGDN�PDVLI��+DO�LQL�
WHUMDGL�NDUHQD�PLQLPQ\D�VXSODL�VHGLPHQ�\DQJ�ELDVDQ\D�
WHUEDZD� ROHK� EDGDQ� DLU� �VXQJDL�� GDQ� PD\RULWDV� GDUL�
SHUDLUDQ� 3XODX� %DQ\DN� WHUGLUL� GDUL� 7HUXPEX� .DUDQJ��
%HUEHGD� GHQJDQ� NDZDVDQ� ODLQ� VHSHUWL� 3HODEXKDQ�
6DPXGHUD� /DPSXOR�� 'HVDLQ� HNVLVWLQJ� PXOXW� NRODP�
SHODEXKDQ�\DQJ�EHOXP�FXNXS�VHPSXUQD�PHQ\HEDENDQ�
JHORPEDQJ� GDQ� DUXV� GDUL� DUDK� WHJDN� OXUXV� SDQWDL� GDQ�
VHMDMDU� SDQWDL� GHQJDQ� PXGDK� PDVXN� NHGDODP� NRODP�
SHODEXKDQ�\DQJ�WXUXW�PHPEDZD�VHGLPHQ�GDODP�MXPODK�
\DQJ�EHVDU� VHFDUD�EHUNDOD� �0XKDMMLU���������6HODLQ� LWX�
PXDUD� VXQJDL� \DQJ� EHUDGD� GLVHEHODK�%DUDW� EUHDNZDWHU�
MXJD� EHUNRQWULEXVL� WHUKDGDS� VXSODL� VHGLPHQ� \DQJ�
PDVXN�NHNRODP�3HODEXKDQ�� 

���.HVLPSXODQ�GDQ��6DUDQ 

����.HVLPSXODQ 

�� 3HQJHPEDQJDQ� 3HODEXKDQ� GHQJDQ� PHQJJXQDNDQ�
GHVDLQ� 3HODEXKDQ� -HWW\� WUHVWOH� WHODK� GLDQDOLVD�
SUR\HNVL� SHQJDUXKQ\D� WHUKDGDS� SHUDLUDQ� GLVHNLWDU�
3DQWDL�PHODOXL�SHQGHNDWDQ�QXPHULN� 

�� %HUGDVDUNDQ�PRUIRORJL�GDQ�NHWLJD�EDQJXQDQ�SDQWDL�
\DQJ� WHODK� DGD� VHEDJDL� EDQJXQDQ� HNVLVWLQJ� ���
FDXVHZD\�GDQ���JURLQ��SHQGDQJNDODQ�GL�DUHD�DQWDUD�
NHWLJD� EDQJXQDQ� LQL� WHUXV� WHUMDGL�� 2OHK� VHEDE� LWX�
GLEXWXKNDQ�GHUPDJD�MHWW\� WUHVWOH�\DQJ�EHUDGD�MDXK�
PHQMRURN�NH�SHUDLUDQ�\DQJ�OHELK�GDODP�� 

�� 3HQJDUXK� \DQJ� GLSHUOLKDWNDQ� SDGD� KDVLO� PRGHO�
PHQXQMXNNDQ� SROD� DUXV� \DQJ� WHUEHQWXN� GL� VHNLWDU�
UHQFDQD�SHPEDQJXQDQ�GHUPDJD�WUHVWOH�FXNXS�EDLN��
GDQ� WLGDN� DGD� SHQLQJNDWDQ� SROD� DUXV� \DQJ�
PHQJJDQJJX� �SHQMHODVDQ� GDSDW� GLOLKDW� SDGD� EDE�
VHEHOXPQ\D�� 

�� 6HODLQ� LWX� GLWLQMDX� GDUL� VLVL� VHGLPHQWDVL�� SURVHV�
GHSRVLVL�\DQJ�WHUMDGL�SDGD�DUHD�GDQJNDO�MXJD�UHODWLI�
WLGDN�PHPSHQJDUXKL�RSHUDVLRQDO�3HODEXKDQ�GDODP�
NXUXQ�ZDNWX�SUR\HNVL����WDKXQ���� 
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����6DUDQ 

%HUGDVDUNDQ� SUR\HNVL� PRGHO�� PDND� SHPEDQJXQDQ�
SHQJHPEDQJDQ�GHUPDJD� WUHVWOH�GLUHNRPHQGDVLNDQ�XQWXN�
GDSDW�GLEDQJXQ��+DO�LQL�MXJD�GLGDVDUNDQ�SDGD�NHEXWXKDQ�
IDVLOLWDV� WUDQVSRUWDVL� \DQJ� OHELK� PHPDGDL� JXQD�
PHQGRURQJ�DNWLILWDV�HNRQRPL�PDV\DUDNDW�3XODX�%DQ\DN� 

'DIWDU�3XVWDND� 

$O¶DOD�� 0��� 6\DPVLGLN�� 5DV\LI�� 7�� 0��� DQG� )DKPL�� 0��
��������1XPHULFDO� 6LPXODWLRQ� RI�8MRQJ�6HXGHXQ�
/DQG� 6HSDUDWLRQ� &DXVHG� E\� ����� ,QGLDQ� 2FHDQ�
7VXQDPL��$FHK-,QGRQHVLD�� -�� RI�7VXQDPL�6RFLHW\�
���1R������-���� 

)DFKUXUUD]L�GDQ�6\DPVLGLN��������� $SOLNDVL� 6LPXODVL�
1XPHULN� XQWXN� (VWLPDVL� 3HUXEDKDQ� 0RUIRORJL�
DNLEDW�7DWD�/HWDN�3HPHFDK�*HORPEDQJ��6HPLQDU�
1DVLRQDO�63,�NH-���-XUQDO�7HNQLN�6LSLO�8QD\D� 

/��*LOHV��-��9��.HVWHU�DQG�'��5RHOYLQN��2Q-OLQH�6HGLPHQW�
7UDQVSRUW� ZLWKLQ� 'HOIW�'-)ORZ�� �:/�� 'HOIW�
+\GUDXOLFV������� 

/HY\�� %�� 6��� DQG� -�� $�� 3DW]�� �������� &OLPDWH� FKDQJH��
KXPDQ�ULJKWV��DQG�VRFLDO�MXVWLFH��$QQDOV�RI�JOREDO
 KHDOWK���� �������-����� GRL���������
M�DRJK������������� 

/L�� /��� 4LX�� 4��� DQG� +XDQJ�� =�� �������� 1XPHULFDO�
PRGHOLQJ� RI� WKH� PRUSKRORJLFDO� FKDQJH� LQ� /KRN�
1JD�� ZHVW� %DQGD�$FHK�� GXULQJ� WKH� � ����� ,QGLDQ�
2FHDQ� WVXQDPL�� XQGHUVWDQGLQJ� WVXQDPL� GHSRVLWV�
XVLQJ� D� IRUZDUG� PRGHOLQJ� PHWKRG�� 1DW� +D]DUGV�
��������-����� 

0F0LFKDHO�� $�� -�� �������� (DUWK� DV� KXPDQV¶� � KDELWDW��
JOREDO� FOLPDWH� FKDQJH� DQG� � WKH� KHDOWK� RI�
SRSXODWLRQV��,QWHUQDWLRQDO�MRXUQDO�RI�KHDOWK�SROLF\�
DQG� PDQDJHPHQW�� ������ ��� GRL����������
LMKSP��������� 

0XKDMMLU�� �������� 6WXG\� RQ� 6HGLPHQW� 7UDQVSRUW� DURXQG�
/DPSXOR� )LVKLQJ� 3RUW� RQ� %DQGD� $FHK� &RDVW�
>7KHVLV@��'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ��2VDND�
8QLYHUVLW\��2VDND� 

1HQJVLK�� 6�� +��� )DFKUXUUD]L�� 6\DPVLGLN�� GDQ� .DWR�� 6��
�������� 1XPHULFDO� 6LPXODWLRQ� IRU� (VWLPDWLQJ� RI�
6HGLPHQW� 7UDQVSRUW� 'XH� /D\RXWV� RI� 3RUW��
3URFHHGLQJV�RI�,*1,7(-�$,&&(� 

6\DKSXWUD�� ,��� GDQ� <XOLDQD�� +�� �������� 3HPRGHODQ�
.HFHSDWDQ� $UXV� GDQ� 7LQJJL� *HORPEDQJ� 3DGD�
5HQFDQD�%UHDNZDWHU�.RODP�3HODEXKDQ�0HXODERK�
'HQJDQ�0HQJJXQDNDQ�3URJUDP�'HOIW�'�� 
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