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� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� PHQJHPEDQJNDQ� YLGHR� SHPEHODMDUDQ�
2SHQ6WUHHW0DS� XQWXN� SHPEXDWDQ� SHWD� GLJLWDO� IRUPDW� VKDSHILOH� PHQJJXQDNDQ�
*HRIDEULN�SDGD�PDWD�NXOLDK�3UDNWLNXP�*HRPDWLND�,,���
� 3HQHOLWLDQ� LQL�PHUXSDNDQ� SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� DWDX� UHVHDUFK� DQG�
GHYHORSPHQW� �5	'�� \DQJ� PHQJDFX� SDGD� PRGHO� �'� �IRXU�'�� ROHK� 7KLDJDUDMDQ��
7HNQLN� SHQJXPSXODQ� GDWD� GLODNXNDQ� GHQJDQ� DQJNHW�� 6HGDQJNDQ� DQDOLVLV� GDWD�
GLODNXNDQ�GHQJDQ�WHNQLN�GHVNULSWLI�NXDQWLWDWLI��
� +DVLO�GDUL�SHQHOLWLDQ�LQL�GLWLQMDX�SDGD�PDVLQJ�PDVLQJ�WDKDSDQ�SHQJHPEDQJDQ�
PRGHO� �'� DQWDUD� ODLQ�� ���� 7DKDS� GHILQH� PHQJKDVLONDQ� NHEXWXKDQ� SHQMHODVDQ�
2SHQ6WUHHW0DS� XQWXN� SHPEXDWDQ� SHWD� GLJLWDO� IRUPDW� VKDSHILOH� PHQJJXQDNDQ�
*HRIDEULN�� .HEXWXKDQ� WHUVHEXW� PHQMDGL� VXEVWDQVL� GDODP� SURGXN� YLGHR�
SHPEHODMDUDQ�\DQJ�GLNHPEDQJNDQ������7DKDS�GHVLJQ�PHQJKDVLONDQ�NRQVHS�PHGLD�
\DQJ� GLNHPEDQJNDQ�� PDWHUL� \DQJ� VHVXDL�� VWRU\ERDUG� GDQ� QDUDVL� PDWHUL�� OD\RXW
PHGLD� SHPEHODMDUDQ�� SHQ\XVXQDQ� YLGHR� VHFDUD� VLVWHPDWLV� GDQ� WDWD� OHWDN� JDPEDU�
\DQJ�GLVLVLSNDQ�GDODP�YLGHR��VNHQDULR�SHPEHODMDUDQ��VHUWD�PHGLD�\DQJ�GLKDVLONDQ�
EHUXSD�YLGHR�SHPEHODMDUDQ�GHQJDQ�WHNQLN�VFUHHQ FDSWXULQJ�EHUIRUPDW�
�PS��\DQJ�
EHUGXUDVL����PHQLW����GHWLN�GDQ�XNXUDQ�ILOH�VHEHVDU�����0%������7DKDS�GHYHORSPHQW
PHQJKDVLONDQ� SHQLODLDQ� WLQJNDW� NHOD\DNDQ� SURGXN� PHGLD� SHPEHODMDUDQ� \DQJ�
GLNHPEDQJNDQ��%HUGDVDUNDQ�SHQLODLDQ�DKOL�PDWHUL�GLSHUROHK�KDVLO�VHEHVDU��������
GHQJDQ� NDWHJRUL� VDQJDW� OD\DN�� GDUL� DKOL� PHGLD� GLSHUROHK� KDVLO� VHEHVDU� �������
GHQJDQ�NDWHJRUL�VDQJDW�OD\DN�VHUWD�EHUGDVDUNDQ�SHQLODLDQ�SHQJJXQD�GLSHUROHK�KDVLO�
�������GHQJDQ�NDWHJRUL� VDQJDW� OD\DN�� ����7DKDS�GLVVHPLQDWH� GLODNXNDQ�GHQJDQ�
SHQ\HEDUOXDVDQ�SURGXN�YLGHR�SHPEHODMDUDQ�PHODOXL�NDQDO�<RX7XEH�SHPEXDW�YLGHR�
SHPEHODMDUDQ�VHUWD�SHQ\HUDKDQ�SURGXN�YLGHR�SHPEHODMDUDQ�WHUVHEXW�NHSDGD�GRVHQ�
SHQJDPSX�PDWD�NXOLDK�3UDNWLNXP�*HRPDWLND�,,�GL�-XUXVDQ�3HQGLGLNDQ�7HNQLN�6LSLO�
GDQ�3HUHQFDQDDQ�)DNXOWDV�7HNQLN�8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD��

.DWD�.XQFL��*HRIDEULN��2SHQ6WUHHW0DS��SHWD�GLJLWDO��VKDSHILOH�
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� 7KH� REMHFWLYHV� RI� WKLV� VWXG\� LV� GHYHORSLQJ� YLGHRV� EDVHG� OHDUQLQJ� RI�
2SHQ6WUHHW0DS�IRU�SURGXFLQJ�GLJLWDO�PDSV�ZLWKLQ�VKDSHILOH�IRUPDW�XVLQJ�*HRIDEULN�
DW�*HRPDWLFV�3UDFWLFH�,,�FRXUVHV��
� 7KLV�UHVHDUFK�LV�XVLQJ�PHWKRG�RI�UHVHDUFK�DQG�GHYHORSPHQW�RU�UHVHDUFK�DQG�
GHYHORSPHQW� �5	'�� ZLWK� D� �'� PRGHO� EDVHG� 7KLDJDUDMDQ�� 7KH� WHFKQLTXH� RI�
FROOHFWLQJ� GDWD� LV� WKURXJK� TXHVWLRQQDLUHV��:KLOH�GDWD� DQDO\VLV�ZHUH� FDUULHG� RXW�
XVLQJ�TXDQWLWDWLYH�GHVFULSWLYH�GDWD�DQDO\VLV�WHFKQLTXHV���
� 7KH�UHVXOWV�RI�WKLV�VWXG\�ZHUH�UHYLHZHG�DW�HDFK�VWDJH�RI�WKH�GHYHORSPHQW�RI�
WKH��'�PRGHO�DUH������7KH�GHILQH�VWDJH�SURGXFHV�LV�WKH�QHHG�RI�H[SODQDWLRQ�DERXW�
2SHQ6WUHHW0DS� IRU�SURGXFLQJ�GLJLWDO�PDSV� LQ� VKDSHILOH� IRUPDW�XVLQJ�*HRIDEULN��
7KH� QHHG� EHFRPHV� WKH� VXEVWDQFH� RI� YLGHR� EDVHG� OHDUQLQJ� SURGXFW� ZKLFK� LV�
GHYHORSHG�� ���� 7KH� GHVLJQ� VWDJH� SURGXFHV� WKH� FRQFHSW� RI� GHYHORSHG� PHGLD��
VXLWDELOLW\� RI� PDWHUL�� VWRU\ERDUG� DQG� QDUUDWLYH� PDWHULDO�� OD\RXW� RI� PHGLD� EDVHG�
OHDUQLQJ��V\VWHPDWLFV�RI�YLGHR�DQG�OD\RXW�RI�LPDJHV�LQ�WKH�YLGHR��OHDUQLQJ�VFHQDULRV��
DQG�PHGLD�LV�SURGXFHG�LQ�WKH�IRUP�RI��YLGHR�EDVHG�OHDUQLQJ�ZLWK�WHFKQLTXHV�VFUHHQ�
FDSWXULQJ�ZLWKLQ�IRUPDW�
�PS��ZKLFK�GXUDWLRQ����PLQXWHV����VHFRQGV�DQG�WKH�ILOH�
VL]H�LV�����0%������7KH�GHYHORSPHQW�SKDVH�SURGXFHV�DQ�DVVHVVPHQW�RI�WKH�IHDVLELOLW\�
RI� WKH� GHYHORSHG� PHGLD� EDVHG� OHDUQLQJ� SURGXFW�� %DVHG� RQ� WKH� DVVHVVPHQW� RI�
PDWHULDO�H[SHUWV� WKH�UHVXOWV�REWDLQHG�ZHUH��������LQ� WKH�YHU\�IHDVLEOH�FDWHJRU\��
IURP� WKH�PHGLD�H[SHUWV� WKH� UHVXOWV�REWDLQHG�ZHUH� �������ZLWK� WKH� YHU\� IHDVLEOH
FDWHJRU\�DQG�EDVHG�RQ�WKH�XVHU
V�DVVHVVPHQW�WKH�UHVXOWV�REWDLQHG�ZHUH��������LQ�
WKH�YHU\�IHDVLEOH�FDWHJRU\�� ����'LVVHPLQDWH�VWDJH� LV�GRQH�E\�GLVVHPLQDWLQJ�YLGHR�
EDVHG�OHDUQLQJ�SURGXFWV�WKURXJK�<RX7XEH�FKDQQHO�RI��YLGHR�EDVHG�OHDUQLQJ�FUHDWRU�
DQG� WKH� VXEPLVVLRQ� RI� � YLGHR� EDVHG� OHDUQLQJ�SURGXFWV� WR� OHFWXUHUV�RI�*HRPDWLFV�
3UDFWLFXP� ,,� FRXUVHV� LQ� WKH� 'HSDUWPHQW� RI� (GXFDWLRQ� &LYLO� (QJLQHHULQJ� DQG�
3ODQQLQJ�)DFXOW\�RI�(QJLQHHULQJ�<RJ\DNDUWD�6WDWH�8QLYHUVLW\��

.H\ZRUGV��*HRIDEULN��2SHQ6WUHHW0DS��GLJLWDO�PDSV��VKDSHILOH��
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$OODK�PHQLQJJLNDQ�RUDQJ�RUDQJ�\DQJ�EHULPDQ�GLDQWDUD�NDPX�GDQ�RUDQJ�RUDQJ�

\DQJ�GLEHUL�LOPX�SHQJHWDKXDQ�EHEHUDSD�GHUDMDW��'HSDJ�5,���������������

0DND�VHVXQJJXKQ\D�EHUVDPD�NHVXOLWDQ�LWX�DGD�NHPXGDKDQ��6HVXQJJXKQ\D�

EHUVDPD�NHVXOLWDQ�LWX�DGD�NHPXGDKDQ���4�6��$O�,QV\LUDK���±����

6HVXQJJXKQ\D�$OODK�WLGDN�DNDQ�PHQJXEDK�NHDGDDQ�VXDWX�NDXP��VHKLQJJD�PHUHND�

PHQJXEDK�NHDGDDQ�\DQJ�DGD�SDGD�GLUL�PHUHND�VHQGLUL���4�6��$U�5D¶G�������

$OODK�WLGDN�PHPEHEDQL�VHVHRUDQJ�PHODLQNDQ�VHVXDL�NHVDQJJXSDQQ\D���46�$O�

%DTDUDK��������

'DQ�$OODK�EHUVDPD�RUDQJ�RUDQJ�\DQJ�VDEDU���4�6��$O�$QIDO������

6HKLQJJD�$OODK�PHQFLQWDL�RUDQJ�RUDQJ�\DQJ�EHUWDZDNNDO���4�6��$O�,PUDQ�������

%DUDQJ�VLDSD�\DQJ�EHUVXQJJXK�VXQJJXK��VHVXQJJXKQ\D�NHVXQJJXKDQ�WHUVHEXW�

XQWXN�NHEDLNDQ�GLULQ\D�VHQGLUL���4�6��$O�$QNDEXW�����

%HUORPED�ORPEDODK�GDODP�NHEDLNDQ��4�6��$O�%DTDUDK������
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� 6HEDJDL� ZXMXG� UDVD� V\XNXU� GDQ� XFDSDQ� WHULPD� NDVLK� DWDV� WHUVHOHVDLNDQQ\D��

7XJDV�$NKLU�6NULSVL�LQL��NXSHUVHPEDKNDQ�NDU\D�VHGHUKDQD�LQL�NHSDGD���

$OODK�6:7�DWDV�VHJDOD�FXUDKDQ�QLNPDW�GDQ�UDKPDW�1\D��VHUWD�5DVXOXOODK�6$:�DWDV�

SHUMXDQJDQ�GDQ�KDUDSDQ�VHODOX�DNDQ�V\DIDDWQ\D��

.HGXD�RUDQJ�WXD�WHUFLQWD�,EX�6UL�3DUWLPDK�GDQ�%DSDN�0XNKDPDG�,OKDP��\DQJ�VHODOX�

PHPEHULNDQ�GRD�UHVWX��GXNXQJDQ��GDQ�QDVLKDW�KLQJJD�WHUVHVHOVDLNDQQ\D�WXJDV�DNKLU�

VNULSVL�LQL�

.DNHN�VD\D�6XEDUGL�GDQ�1HQHN�:XVLQDK�\DQJ�VHODOX�PHPEHULNDQ�GXNXQJDQ�VHUWD�

QDVLKDW�

3DPDQ�VD\D�5RKDGL�GDQ�%XOLN�1RYL�.XUQLDWL�\DQJ�VHODOX�PHPEHULNDQ�GXNXQJDQ�

WXOXV�WDQSD�SDPULK�

$GLN�DGLN�VD\D�1DXIDO�=DLQL�GDQ�6RI\DQ�)DULK�5DPGDQ�\DQJ�VHODOX�PHPEHULNDQ�

PRWLYDVL�

6DKDEDW�VD\D�0XKDPDG�%RE�9DQGLQR�\DQJ�VHODOX�PHQHPDQL�GDODP�VXND�PDXSXQ�

GXND�
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� 3XML�V\XNXU�NHKDGLUDW�$OODK�6:7�DWDV�EHUNDW�UDKPDW�GDQ�NDUXQLD�1\D��7XJDV�

$NKLU� 6NULSVL� GDODP� UDQJND� XQWXN� PHPHQXKL� VHEDJLDQ� SHUV\DUDWDQ� XQWXN�

PHQGDSDWNDQ� JHODU� 6DUMDQD� 3HQGLGLNDQ� GHQJDQ� MXGXO� ³3HQJHPEDQJDQ� 9LGHR�

3HPEHODMDUDQ� 2SHQ6WUHHW0DS� XQWXN� 3HPEXDWDQ� 3HWD� 'LJLWDO� )RUPDW� 6KDSHILOH

PHQJJXQDNDQ�*HRIDEULN� SDGD�0DWD� .XOLDK� 3UDNWLNXP�*HRPDWLND� ,,� GL� -XUXVDQ�

3HQGLGLNDQ�7HNQLN�6LSLO�GDQ�3HUHQFDQDDQ�)7�81<´�GDSDW�GLVXVXQ�VHVXDL�KDUDSDQ��

7XJDV�$NKLU�6NULSVL�LQL�GDSDW�GLVHOHVDLNDQ�WLGDN�OHSDV�GDUL�EDQWXDQ�GDQ�NHUMDVDPD�

GHQJDQ�SLKDN�ODLQ��%HUNHQDDQ�GHQJDQ�KDO�WHUVHEXW��SHQXOLV�PHQ\DPSDLNDQ�XFDSDQ�

WHULPD�NDVLK�NHSDGD�\DQJ�WHUKRUPDW���

�� ,U��,OKDP�0DUVXGL��0�.RP���VHODNX�'RVHQ�3HPELPELQJ�7$6�\DQJ�WHODK�EDQ\DN�

PHPEHULNDQ� VHPDQJDW�� GRURQJDQ�� GDQ� ELPELQJDQ� VHODPD� SHQ\XVXQDQ� 7XJDV�

$NKLU�6NULSVL�LQL���

�� 'U�� ,U�� 6XQDU�5RFKPDGL��0�(�6��� VHODNX� DKOL� PDWHUL� VHNDOLJXV� GRVHQ� SHQJXML�

7XJDV�$NKLU�6NULSVL���

�� 'U��1XU\DGLQ�(NR�5DKDUMR��0�3G���VHODNX�DKOL�PHGLD�VHNDOLJXV�GRVHQ�SHQJXML�

7XJDV�$NKLU�6NULSVL���

�� %DSDN�1XU�+LGD\DW��0�3G���\DQJ�WHODK�PHPEDQWX�SURVHV�SHODNVDQDDQ�SHQHOLWLDQ�

VHKLQJJD�GDSDW�EHUMDODQ�GHQJDQ�ODQFDU��

�� 'U��6ODPHW�:LGRGR��0�7�VHODNX�.HWXD�-XUXVDQ�7HNQLN�6LSLO�GDQ�3HUHQFDQDDQ�

VHNDOLJXV� VHEDJDL� GRVHQ� 3HPELPELQJ� $NDGHPLN� \DQJ� WHODK� PHPEHULNDQ�

EDQWXDQ�GDQ�IDVLOLWDV�VHODPD�SURVHV�SHQ\XVXQDQ�7XJDV�$NKLU�6NULSVL�LQL���
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�� 'RVHQ�GDQ�VWDI�\DQJ�WHODK�PHPEHULNDQ�EDQWXDQ�GDQ�IDVLOLWDV�VHODPD�SURVHV�7$6�

LQL��

�� 3URI�� 'UV�� +HUPDQ� 'ZL� 6XUMRQR��0�6F���07��� 3K�'�� VHODNX� 'HNDQ� )DNXOWDV�

7HNQLN�\DQJ�PHPEHULNDQ�SHUVHWXMXDQ�SHODNVDQDDQ�7XJDV�$NKLU�6NULSVL���

�� +DQQD� 1XUVDQWL� 6XNPDQWDUL� VHODNX� GXEEHU� GDODP� SHQJHPEDQJDQ� YLGHR�

SHPEHODMDUDQ�\DQJ�GLJXQDNDQ�VHEDJDL�PHGLD�SHQHOLWLDQ��

�� 2UDQJ�WXD�SHQXOLV�,EX�6UL�3DUWLPDK�GDQ�%DSDN�0XNKDPDG�,OKDP�VHUWD�NHOXDUJD�

EHVDU�VD\D��

��� 0XKDPDG�%RE�9DQGLQR�VHODNX�VDKDEDW�VD\D�\DQJ�VHODOX�PHQHPDQL�GDODP�VXND�

PDXSXQ�GXND��

��� 7HPDQ�WHPDQ�NHODV�&��-3763��..1�*����\DQJ�VXGDK�VD\D�DQJJDS� VHEDJDL�

NHOXDUJD�VD\D�VHQGLUL��

��� 6HPXD� SLKDN�� VHFDUD� ODQJVXQJ� PDXSXQ� WLGDN� ODQJVXQJ�� \DQJ� WLGDN� GDSDW�

GLVHEXWNDQ� GL� VLQL� DWDV� EDQWXDQ� GDQ� SHUKDWLDQQ\D� VHODPD� SHQ\XVXQDQ� 7XJDV�

$NKLU�6NULSVL�LQL��

� $NKLUQ\D�� VHPRJD� VHJDOD� EDQWXDQ� \DQJ� WHODK� EHULNDQ� VHPXD� SLKDN� GL� DWDV�

PHQMDGL�DPDODQ�\DQJ�EHUPDQIDDW�GDQ�PHQGDSDWNDQ�EDODVDQ�GDUL�$OODK�6:7�GDQ�

7XJDV�$NKLU�6NULSVL�LQL�PHQMDGL�LQIRUPDVL�EHUPDQIDDW�EDJL�SHPEDFD�DWDX�SLKDN�ODLQ�

\DQJ�PHPEXWXKNDQQ\D����

<RJ\DNDUWD�����)HEUXDUL������

3HQXOLV���

+DQLI�0XKDVDQ�

1,0��������������
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� 3HPEDQJXQDQ� SDGD� HUD�PRGHUQ�PHUXSDNDQ� VHEXDK� IHQRPHQD� \DQJ� VHGDQJ�
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WHQDJD�NHUMD�VHPDNLQ�PHQLQJNDW�GDUL�ZDNWX�NH�ZDNWX��3HUVDLQJDQ�WHQDJD�NHUMD�\DQJ�

WHUMDGL� WLGDN� KDQ\D� WHUMDGL� GL� GDODP� OLQJNXS� ORNDO� VDMD�� DNDQ� WHWDSL� MXJD� GDODP�

OLQJNXS� LQWHUQDVLRQDO�� 3HUVDLQJDQ� \DQJ� OXDV� OLQJNXSQ\D� GLSHQJDUXKL� ROHK�

SHUNHPEDQJDQ�WHNQRORJL�\DQJ�VHPDNLQ�SHVDW���

� 6DDW�LQL��WHNQRORJL�WHODK�PDPSX�PHQJJDQWLNDQ�SHUDQ�PDQXVLD�GDODP�EHUEDJDL�

PDFDP� ELGDQJ� SHNHUMDDQ�� 'DUL� IHQRPHQD� WHUVHEXW�� SHPHULQWDK� PHODOXL� LQVWDQVL�

SHQGLGLNDQ�VHEDLNQ\D�PHPSHUKDWLNDQ�VHFDUD�NULWLV�GDQ�PHQJXSD\DNDQ�VROXVL�XQWXN�

PHQJKDGDSL�SHUVDLQJDQ�\DQJ�WHUMDGL��6DODK�VDWX�LQVWDQVL�SHQGLGLNDQ�\DQJ�VDDW�LQL�

DGD� DGDODK� 8QLYHUVLWDV� 1HJHUL� <RJ\DNDUWD� \DQJ� GL� GDODPQ\D� WHUGDSDW� -XUXVDQ�

3HQGLGLNDQ�7HNQLN�6LSLO�GDQ�3HUHQFDQDDQ��3763��GL�GDODP�OLQJNXS�)DNXOWDV�7HNQLN�

�)7���3DGD�MXUXVDQ�3763�)7�81<�WHUGDSDW�VDODK�VDWX�PDWD�NXOLDK�\DQJ�VDQJDW�HUDW�

NDLWDQQ\D�GHQJDQ�NHWHQDJDNHUMDDQ��\DLWX�PDWD�NXOLDK�*HRPDWLND�DWDX�ELDVD�GLNHQDO�

GHQJDQ�LOPX�XNXU��WDQDK�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHNHUMDDQ�VXUYH\RU���

� 3HQJXNXUDQ� WDQDK� PHUXSDNDQ� GLVLSOLQ� \DQJ�PHOLSXWL� VHPXD�PHWRGH� XQWXN�

SHQJXPSXODQ� GDQ� SHQJRODKDQ� LQIRUPDVL� WHQWDQJ� EXPL� GDQ� OLQJNXQJDQ� ILVLV�

�%ULQNHU�� ��������� %DJL� PDKDVLVZD� MXUXVDQ� 3HQGLGLNDQ� 7HNQLN� 6LSLO� GDQ�

3HUHQFDQDDQ� �3763��� LOPX� WHUVHEXW� EHUPDQIDDW� VHEDJDL� EHNDO� PDKDVLVZD� GDODP�

GXQLD�NHUMD��PDXSXQ�PHQJDMDU�GL�VHNRODK�NHMXUXDQ�QDQWLQ\D�VHWHODK�OXOXV�
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� 'L� GDODP�PDWD� NXOLDK�*HRPDWLND� WHUGDSDW� EHUEDJDL�PDFDP� NHDKOLDQ� \DQJ�

DNDQ�GLGDSDWNDQ�ROHK�PDKDVLVZD��6DODK�VDWX�NHDKOLDQ�WHUVHEXW�DGDODK�NHPDPSXDQ�

PHQJJDPEDU�SHWD�GLJLWDO��3DGD�ZDNWX�ODPSDX�\DLWX�VHNLWDU�GXD�SXOXK�WDKXQ�\DQJ�

ODOX�� SHQJJDPEDUDQ� SHWD� GLJLWDO�PDVLK� EHUJDQWXQJ�NHSDGD� FLWUD� VDWHOLW�� 6HKLQJJD�

PHQLPEXONDQ� EDQ\DNQ\D� SHUXVDKDDQ�SHUXVDKDDQ� \DQJ� EHUGLUL� GHQJDQ� SHNHUMDDQ�

XWDPD� PHQJRODK� FLWUD� VDWHOLW�� .HPXGLDQ� SHPHWDDQ� GLJLWDO� VHPDNLQ� EHUNHPEDQJ�

GHQJDQ�GLWHUELWNDQQ\D�SHWD�EHUEDVLV�ZHE�\DLWX�2SHQ6WUHHW0DS��260��SDGD�WDKXQ�

�����ROHK�6WHYH�&RDVW���

� 2SHQ6WUHHW0DS� PHUXSDNDQ� VHEXDK� PHGLD� SHPHWDDQ� JUDWLV� GDQ� VLIDWQ\D�

WHUEXND� XQWXN� XPXP� VHKLQJJD� PHPXQJNLQNDQ� VHPXD� RUDQJ� EHEDV� XQWXN�

PHPDQIDDWNDQ� IDVLOLWDV� SHPHWDDQ� \DQJ� WHUVHGLD�� .DUHQD� VLIDWQ\D� \DQJ� WHUEXND�

�RSHQ� VRXUFH��� 2SHQ6WUHHW0DS� PHQJDODPL� SHUNHPEDQJDQ� \DQJ� VDQJDW� SHVDW�

GLEXNWLNDQ� GHQJDQ� EDQ\DNQ\D� SDUWLVLSDQ� \DQJ� LNXW� DPELO� EDJLDQ� GDODP� XSD\D�

SHQJHPEDQJDQQ\D�� +LQJJD� VDDW� LQL� WHUGDSDW� EHEHUDSD� SHUXVDKDDQ� GL� ELGDQJ�

SHUDQJNDW� OXQDN� �VRIWZDUH�� \DQJ� WXUXW� PHQJDPELO� PDQIDDW� GDUL� DGDQ\D�

2SHQ6WUHHW0DS�� 3HUXVDKDDQ�SHUXVDKDDQ� WHUVHEXW� DQWDUD� ODLQ�� (VUL� ��������

2SHQFDUWLV� �������� %OXH� 0DUEOH� *HRJUDSKLFV� �������� GDQ� *HRIDEULN� *PK+�

.DUOVUXKH����������

� .HXQWXQJDQ� SHPDQIDDWDQ� 2SHQ6WUHHW0DS� VHEDJDL� EDKDQ� GDVDU� SHPHWDDQ�

DGDODK�SURVHVQ\D�\DQJ�WLGDN�PHODOXL�LQSXW�GLJLWDVL�QDPXQ�PHODOXL�SURVHV�HNVWUDNVL�

VHKLQJJD�GDSDW�GLSHUROHK�KDVLO�NHVDWXDQ�SHWD�GHQJDQ�IRUPDW�VKDSHILOH�EHUHNVWHQVL�


�VKS�� 3DGD� SURVHV� HNVWUDNVL�� VHWLDS� SHUDQJNDW� OXQDN� \DQJ� GLMDODQNDQ� GDSDW�

PHQJKDVLONDQ�RXWSXW�GDWD�VSDVLDO�\DQJ�EHUEHGD�EHGD��6HODLQ�KDO� LWX��SURVHV�\DQJ�
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GLMDODQNDQ�XQWXN�PHQJKDVLONDQ�ILOH�VKDSHILOH�SXQ�WLGDNODK�VDPD���6HKLQJJD�SURVHV�

WHUVHEXW�GDSDW�GLNDWDNDQ� VHEDJDL� VXDWX�SURVHV�SHPHWDDQ�GLJLWDO�XQWXN�PDVD�\DQJ�

DNDQ�GDWDQJ���

� 7DQWDQJDQ� WHUVHEXW� PHQGDSDW� SHUKDWLDQ� 81<� NKXVXVQ\D� GL� MXUXVDQ�

3HQGLGLNDQ� 7HNQLN� 6LSLO� GDQ� 3HUHQFDQDDQ� )7�� 6HNDUDQJ� LQL�� SHPEHODMDUDQ� PDWD�

NXOLDK� *HRPDWLND� WHODK� PHQJDUDKNDQ� PDKDVLVZD� XQWXN� PHPEXDW� SHWD� GDODP�

EHQWXN�SHWD�GLJLWDO��$NDQ�WHWDSL�SHPEHODMDUDQ�\DQJ�EHUODQJVXQJ�VHODPD�LQL�PDVLK�

WHUEDWDV� SDGD�ZDNWX� \DQJ� FHQGHUXQJ� VHGLNLW� GHQJDQ�PDWHUL� \DQJ� FXNXS� EDQ\DN��

2OHK�VHEDE� LWX�� GLSHUOXNDQ� VXDWX� WLQGDNDQ�XQWXN�PHQJDWDVL� NHWHUEDWDVDQ� WHUVHEXW�

VXSD\D�SHPEHODMDUDQ�GDSDW�OHELK�WHUODNVDQD�VHFDUD�PDNVLPDO�GDQ�PDPSX�PHQMDZDE�

NRPSHWHQVL� \DQJ� GLWXQWXW�� .RPSHWHQVL� \DQJ� GLWXQWXW� KDUXV� GLNXDVDL� DJDU� WXMXDQ�

SHPEHODMDUDQ�\DQJ�GLWXMX�WHWDS�VHODUDV�GHQJDQ�GXQLD�LQGXVWUL���

� 'HQJDQ� PHPSHUKDWLNDQ� SHUPDVDODKDQ� \DQJ� WHODK� GLMHODVNDQ�� PDND� SHUOX�

DGDQ\D�DNRPRGDVL�XQWXN�SHPEHODMDUDQ�SHPHWDDQ�GLJLWDO��'DUL�KDO�WHUVHEXW��VDQJDW�

GLSHUOXNDQ� DGDQ\D� VROXVL� \DQJ� PDPSX� PHQJDWDVL� NHWHUEDWDVDQ� ZDNWX� VHKLQJJD�

SHPEHODMDUDQ�GDSDW�EHUMDODQ�GHQJDQ�\DQJ�OHELK�HILVLHQ��6DODK�VDWX�VROXVL�\DQJ�GDSDW�

GLODNXNDQ�DGDODK�PHODOXL�SHPEXDWDQ�PHGLD�SHPEHODMDUDQ�\DQJ�HIHNWLI�GDQ�HILVLHQ��

7HUGDSDW�EHUEDJDL�PDFDP�PHGLD�SHPEHODMDUDQ�\DQJ�ELDVD�GLJXQDNDQ�GDODP�GXQLD�

SHQGLGLNDQ�PXODL�GDUL�\DQJ�NRQYHQVLRQDO�KLQJJD�PRGHUQ�VHSHUWL�VDDW�LQL��%HQWXN�

PHGLD� SXQ� EHUEDJDL�PDFDP�PXODL� GDUL� WHNV�� DXGLR�� JDPEDU�� VOLGH� KLQJJD� YLGHR��

3HQGLGLN�PHPHJDQJ�SHUDQDQ�SHQWLQJ�GDODP�PHQHQWXNDQ�PHGLD�\DQJ�SDOLQJ�WHSDW�

XQWXN� GLWHUDSNDQ� SDGD� SHPEHODMDUDQ��0HGLD� SHPEHODMDUDQ� \DQJ� GLWHUDSNDQ� MXJD�

KDUXV� PDPSX� PHQ\HVXDLNDQ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL� LQIRUPDVL� GDQ�
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NRPXQLNDVL��+DO�VHSHUWL�LWX�SHUOX�GLSHUWLPEDQJNDQ�NDUHQD�DNDQ�EHUGDPSDN�WHUKDGDS�

NHPXGDKDQ�PDKDVLVZD�GDODP�PHQ\HUDS��PHPDKDPL��GDQ�PHQHUDSNDQ�LOPX�\DQJ�

GLSHODMDUL���

� 6DDW�LQL�WHODK�GLWHPXNDQ�EHUEDJDL�PDFDP�YLGHR�GL�LQWHUQHW�\DQJ�PHPEDKDV�

PHQJHQDL� PDWHUL� SHPHUDDQ� GLJLWDO�� $NDQ� WHWDSL� YLGHR�YLGHR� \DQJ� DGD� EHOXP�

PHQHUDSNDQ�NDLGDK�NDLGDK�SHPEHODMDUDQ��6HODLQ�LWX��YLGHR�\DQJ�WHUGDSDW�GL�LQWHUQHW�

PDVLK� VXOLW� XQWXN�GLSDKDPL� ROHK�PDKDVLVZD� \DQJ� VHGDQJ�PHPSHODMDUL� SHPHWDDQ�

GLJLWDO��'DQ� MXJD�DUWLNHO�DWDX�EXNX�SDQGXDQ�PHQJHQDL�SURVHGXU�SHPHWDDQ�GLJLWDO�

\DQJ� WHODK� GLDNVHV� GL� LQWHUQHW� EHOXP� PDPSX� GLSDKDPL� VHFDUD� PXGDK� ROHK�

PDKDVLVZD��2OHK�VHEDE�LWX��SHUOX�GLODNVDQDNDQ�SHQHOLWLDQ�XQWXN�PHQHPXNDQ�VROXVL�

\DQJ�GLKDUDSNDQ�PDPSX�PHQJDWDVL� SHUPDVDODK� WHUVHEXW�� 3DGD�SHQHOLWLDQ�NDOL� LQL�

DNDQ� GLNHPEDQJNDQ� PHGLD� SHPEHODMDUDQ� EHUEDVLV� YLGHR� EHULVLNDQ� SHQJJXQDDQ�

IDVLOLWDV� GDUL� VDODK� VDWX� SHUXVDKDDQ� SHPHWDDQ� GLJLWDO� \DLWX� *HRIDEULN� XQWXN�

PHQGDSDWNDQ�SHWD�GLJLWDO�EHUEHQWXN�VKDSHILOH��

%� ,GHQWLILNDVL�0DVDODK�

� %HUGDVDUNDQ� XUDLDQ� ODWDU� EHODNDQJ� PDVDODK� \DQJ� WHODK� GLVDPSDLNDQ� SDGD�

SHQMHODVDQ�GL�DWDV�PDND�GDSDW�WHUGHQWLILNDVL�PDVDODK�\DQJ�DGD�VHEDJDL�EHULNXW��

��� 6HPDNLQ�NHWDWQ\D�SHUVDLQJDQ�WHQDJD�NHUMD���

��� .XUDQJQ\D�NHPDPSXDQ�PDKDVLVZD�GDODP�PHQJXDVDL�SHPHWDDQ�GLJLWDO��

��� %DQ\DNQ\D�PDWHUL�\DQJ�KDUXV�GLNXDVDL�VHGDQJNDQ�GHQJDQ�ZDNWX�\DQJ�WHUVHGLD�

VDQJDW�WHUEDWDV��

��� 0DWHUL�EHOXP�PDPSX�GLSDKDPL�VHFDUD�PXGDK�GDQ�FHSDW�ROHK�PDKDVLVZD��
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��� %DQ\DNQ\D�PHGLD�EHODMDU�\DQJ� WHUVHEDU�GL� LQWHUQHW�QDPXQ�EHOXP�VHSHQXKQ\D�

PHQHUDSNDQ�NDLGDK�PHGLD�SHPEHODMDUDQ�\DQJ�EHUODNX�GDODP�GXQLD�SHQGLGLNDQ��

&� 3HPEDWDVDQ�0DVDODK�

� %HUGDVDUNDQ�KDVLO�GDUL�LGHQWLILNDVL�PDVDODK�\DQJ�WHODK�GLMHODVNDQ��SHQHOLWLDQ�

LQL� PHPLOLNL� EDWDVDQ� PDVDODK� \DLWX� NHWDWQ\D� SHUVDLQJDQ� PDQXVLD� GDODP� GXQLD�

LQGXVWUL� \DQJ� PHQXQWXW� NRPSHWHQVL� WLQJJL� GDODP� SHPEXDWDQ� SHWD� GLJLWDO�� 2OHK�

VHEDE� LWX�� GLSHUOXNDQ� XSD\D� SHQJHPEDQJDQ� YLGHR� SHPEHODMDUDQ� VHVXDL� GHQJDQ�

NDUDNWHU�GDQ�NRQGLVL�PDKDVLVZD�GDODP�SHPEHODMDUDQ�SHPHWDDQ�GLJLWDO��

'� 5XPXVDQ�0DVDODK�

� %HUGDVDUNDQ� KDVLO� LGHQWLILNDVL� PDVDODK� GDQ� EDWDVDQ� PDVDODK� \DQJ� WHODK�

GLMHODVNDQ�� GDSDW� GLSHUROHK� UXPXVDQ� PDVDODK� \DLWX� EDJDLPDQD� SHQJHPEDQJDQ�

PHGLD�SHPEHODMDUDQ�EHUEDVLV�YLGHR�WHQWDQJ�2SHQ6WUHHW0DS�XQWXN�SHPEXDWDQ�SHWD�

GLJLWDO� IRUPDW� VKDSHILOH�PHQJJXQDNDQ� *HRIDEULN� XQWXN� PDWD� NXOLDK� 3UDNWLNXP�

*HRPDWLND�,,�GL�MXUXVDQ�3HQGLGLNDQ�7HNQLN�6LSLO�GDQ�3HUHQFDQDDQ�)7�81<"��

(� 7XMXDQ�3HQJHPEDQJDQ�

� 6HVXDL�GHQJDQ�UXPXVDQ�PDVDODK�\DQJ�WHODK�GLXUDLNDQ��GL�DWDV��PDNDQ�WXMXDQ�

\DQJ� LQJLQ� GLFDSDL� GDUL� SHQHOLWLDQ� LQL� \DLWX� XQWXN� PHQJHPEDQJNDQ� PHGLD�

SHPEHODMDUDQ� EHUXSD� YLGHR� SHPEHODMDUDQ�2SHQ6WUHHW0DS� XQWXN� SHPEXDWDQ� SHWD�

GLJLWDO� IRUPDW� VKDSHILOH�PHQJJXQDNDQ�*HRIDEULN� \DQJ� VHVXDL� GHQJDQ� NHEXWXKDQ�

PDWD� NXOLDK� 3UDNWLNXP� *HRPDWLND� ,,� GL� MXUXVDQ� 3HQGLGLNDQ� 7HNQLN� 6LSLO� GDQ�

3HUHQFDQDDQ�)7�81<��
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)� 0DQIDDW�3HQJHPEDQJDQ�

� 6HVXDL�GHQJDQ�SHPEDKDVDQ�\DQJ�WHODK�GL�SDSDUNDQ�GL�DWDV��PRGHO�EDKDQ�DMDU�

\DQJ� DNDQ� GLNHPEDQJNDQ� GDODP� SHQHOLWLDQ� LQL� GLKDUDSNDQ� PHPEHULNDQ�PDQIDDW�

VHEDJDL�EHULNXW�

�� 6HFDUD�7HRULWLV�

D� +DVLO�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�PHPEHULNDQ�NRQWULEXVL�EHUXSD�EDKDQ�DMDU�

\DQJ� VHVXDL� EDJL� SHUNHPEDQJDQ� GDODP� ELGDQJ� LOPX� SHQJHWDKXDQ� GDQ� GDODP�

GXQLD�SHQGLGLNDQ��

E� +DVLO�SHQHOLWLDQ� LQL�GLKDUDSNDQ�PDPSX�PHQLQJNDWNDQ�SHQJHWDKXDQ�PHQJHQDL�

PHGLD�SHPEHODMDUDQ��EHUEDVLV�YLGHR��

�� 6HFDUD�3UDNWLV��

D� %DJL�SHQHOLWL�

6HEDJDL�WDPEDKDQ�LOPX�SHQJHWDKXDQ�\DQJ�GLSHUROHK�VHODPD�SURVHV�SHQHOLWLDQ

E� %DJL�0DKDVLVZD�

��� 6HEDJDL� VXPEHU� DFXDQ� GDQ� UXMXNDQ�EDUX� GDODP�PHPSHODMDUL� SHPEXDWDQ� SHWD�

GLJLWDO�PHQJJXQDNDQ�2SHQ6WUHHW0DS��

��� 'DSDW�PHPEHULNDQ�DUDKDQ�NHSDGD�PDKDVLVZD�VHKLQJJD�PDPSX�PHPSUDNWLNNDQ�

ODQJVXQJ� SHPEXDWDQ� SHWD� GLJLWDO� PHQJJXDQDNDQ� 2SHQ6WUHHW0DS� VHFDUD�

PDQGLUL��

F� %DJL�'RVHQ�

��� 6HEDJDL�PHGLD�SHPEDQWX�GDODP�SURVHV�WUDQVIHU�PDWHUL�NHSDGD�PDKDVLVZD�GDODP�

SHUNXOLDKDQ�*HRPDWLND��
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��� 0HQJDWDVL� NHWHUEDWDVDQ� ZDNWX� GDODP� PHQJDMDUNDQ� PDWHUL� SHPEXDWDQ� SHWD�

GLJLWDO��

��� 6HEDJDL�UXMXNDQ�SHQJHPEDQJDQ�PHGLD�SHPEHODMDUDQ�

G� %DJL�8QLYHUVLWDV�

� ,QSXW�EDJL�GXQLD�SHQGLGLNDQ�NHMXUXDQ�\DQJ�GLKDUDSNDQ�GDSDW�PHQLQJNDWNDQ�

NXDOLWDV� SHPEHODMDUDQ� GHPL� PHQJKDVLONDQ� OXOXVDQ� \DQJ� PHPSXQ\DL� GD\D� VDLQJ�

WLQJJL�GDODP�GXQLD�NHUMD�� �


