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3HQGDKXOXDQ

7UDQVSRUWDVL�PHUXSDNDQ�VDODK�VDWX�ELGDQJ�ULVHW�
\DQJ� PHQMDGL� IRNXV� SHPHULQWDK�� KDO� LQL�
WHUWXDQJ�GDODP�%XNX�$JHQGD�5LVHW�1DVLRQDO�
�$51�� 7DKXQ� ���������� \DQJ� GLVXVXQ� ROHK�
'HZDQ�5LVHW�1DVLRQDO��'HZDQ�5LVHW�1DVLRQDO��
�������5HQFDQD�,QGXN�5LVHW�1DVLRQDO��5,51��
���������� \DQJ� PHUXSDNDQ� SHQJXDWDQ� GDUL�
DJHQGD� U L VHW � QDV LRQDO � G LVXVXQ� XQWXN�
PHQFLSWDNDQ� VLQHUJL� SHUHQFDQDDQ� ULVHW� \DQJ�
VHODUDV� GHQJDQ� SHUHQFDQDDQ� SHPEDQJXQDQ�
QDVLRQDO���.HPHQULVWHNGLNWL���������

3HPEDQJXQDQ� VHNWRU� WUDQVSRUWDVL� VDDW� LQL�
PHQMDGL� IRNXV� SHPHULQWDK� KDO� LQL� WHUWXDQJ�
GDODP� 3HUDWXUDQ� 3UHVLGHQ� �33�� 1RPRU� ���
7DKXQ� ����� WHQWDQJ� 3HUFHSDWDQ� 3HODNVDQDDQ�
3 UR\HN � 6 W U D W HJ L V � 1DV LRQD O � � � E DKZD�
SHPEDQJXQDQ�SUDVDUDQD�MDODQ�UHO�NHUHWD�DSL�GL�
EHEHUDSD�NRWD�EHVDU�PHUXSDNDQ�EDJLDQ�GDODP�
SHUFHSDWDQ� SHODNVDQDDQ� VWUDWHJLV� QDVLRQDO�
5HSXEOLN� ,QGRQHVLD� �5,�� ������� .HELMDNDQ�
SHPHULQWDK� PHQJHQDL� SHPEDQJXQDQ� VHNWRU�
WUDQVSRUWDVL� PHQMDGL� SHOXDQJ� SDQJVD� SDVDU�
EDUX� EDJL� SHUXVDKDDQ� LQGXVWUL� WUDQVSRUWDVL�
V H S H U W L � 3 7� � . H U H W D � $ S L � / R J L V W L N�
�37�� .$/2*��� VHKLQJJD� XQWXN� PHQJKDGDSL�
SHOXDQJ� WHUVHEXW� LQGXVWUL� WUDQVSRUWDVL� SHUOX�
PHQ\LDSNDQ�NHPDPSXDQ�LQWHUQDO�SHUXVDKDDQ�
VDODK� VDWXQ\D� DGDODK� NHPDPSXDQ� NRPSRQHQ�
WHNQRORJL���

37��.HUHWD�$SL�/RJLVWLN��37��.$/2*��DGDODK�
VDODK� VDWX� SHUXVDKDDQ� DQJNXWDQ� NHUHWD� DSL�
EDUDQJ�\DQJ�PHOD\DQL�GLVWULEXVL�EDUDQJ�GRRU�WR�
GRRU� VHUYLFH�� 6DODK� VDWX� OD\DQDQ� ELVQLV� 37��
.$/2*� DGDODK� DQJNXWDQ� NRQWDLQHU� \DQJ�
PHUXSDNDQ�OD\DQDQ�ELVQLV�DQGDODQ��$QJNXWDQ�
NRQWDLQHU� PHPSXQ\DL� VNHPD� GLVWULEXVL� \DQJ�
GDSDW� GLVHVXDLNDQ� GHQJDQ� NHEXWXKDQ�
SHODQJJDQ�� QDPXQ� SDGD� SURVHV� RSHUDVLRQDO�
DQJNXWDQ� NRQWDLQHU� PDVLK� WHUGDSDW� EHUEDJDL�
SHUPDVDODKDQ� \DQJ� PHQ\HEDENDQ� WDUJHW�
NLQHUMD� RSHUDVL� GDQ� YROXPH� SHQMXDODQ� EHOXP�
WHUFDSDL��

%HUGDVDUNDQ� ODSRUDQ� WDKXQDQ� 37�� .$/2*�
EDKZD�FDSDLDQ�NLQHUMD�RSHUDVL�KDQ\D�����GDQ�
YROXPH� SHQMXDODQ� DQJNXWDQ� EDUDQJ� WLGDN�
PHQFDSDL� WDUJHW� 5.$3� �37�� .HUHWD� $SL�
/RJLVWLN�� ������� 6DODK� VDWX� SHQ\HEDE� WLGDN�
WHUFDSDLQ\D� NLQHUMD� RSHUDVL� GDQ� YROXPH�
SHQMXDODQ� DQWDUD� ODLQ� NDUHQD� NHWHUVHGLDDQ�
WHNQRORJL� \DQJ� EHOXP� PHPDGDL� VHU WD�
SHPDQIDDWDQ� WHNQRORJL� SDGD� VHWLDS� SURVHV�
RSHUDVL� \DQJ� EHOXP� RSWLPDO�� 3HUNHPEDQJDQ�
GXQLD� ELVQLV� WUDQVSRUWDVL� VDDW� LQL� EDUDQJ�
PHQXQWXW� SHUXVDKDDQ� PDPSX� PHQJLNXWL�
SHUNHPEDQJDQ� WHNQRORJL� VHKLQJJD� GDSDW�
EHUSHUDQ� GDODP�SHUVDLQJDQ� ELVQLV�� 7HNQRORJL�
PHUXSDNDQ� VDODK� VDWX� HOHPHQ� SHQWLQJ� GDQ�
VLJQLILNDQ� GDODP� PDQDMHPHQ� RSHUDVL� \DQJ�
HIHNWLI �GL�RUJDQLVDVL��$KPDG��������

�'KLND�	�)LWULDQV\DK��������PHQ\DWDNDQ�EDKZD�
SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� SDGD�
SHUXVDKDDQ� SHQJLULPDQ� EDUDQJ� � DNDQ� VDQJDW�
PHPEDQWX� SHUXVDKDDQ� GDODP� PHODNXNDQ�
SHPDQWDXDQ� NHEHUDGDDQ� EDUDQJ�� �+DUULV��
:DQJ�� 	� :DQJ�� ������ PHQ\DWDNDQ� EDKZD�
NHWHUVHGLDDQ�GDQ�SHPDQIDDWDQ�WHNQRORJL�\DQJ�
PHPDGDL� PHQMDGL� VROXVL� SDGD� SHUPDVDODKDQ�
SHQJRSHUDVLDQ� DQJNXWDQ� EDUDQJ�� 7UHQ�
WHNQRORJL� WHUNLQL� SDGD� SHUXVDKDDQ� MDVD�
WUDQVSRUWDVL� DGDODK� WHNQRORJL�EHUEDVLV�ZLUHOHVV�
VHSHUWL�ODEHO�UDGLR�IUHTXHQF\�LGHQWLILFDWLRQ��5),'���
�3HUHJR�� 3HURWWL�� 	� 0DQJLDUDFLQD�� ������
PHQ\DWDNDQ� EDKZD� WHNQRORJL� EHUIXQJVL�
VHEDJDL� VLVWHP� VDUDI � UDQWDL� WUDQVSRUWDVL�
PXOWLPRGDO� GDQ� PHPEDZD� EDQ\DN� PDQIDDW�
EDJL�RUJDQLVDVL��.HWHUVHGLDDQ�WHNQRORJL�VHSHUWL�
YLVLELOLWDV�UHDO�WLPH��SHUWXNDUDQ�GDWD�\DQJ�HILVLHQ��
IOHNVLELOLWDV�DNDQ�PHPEDQWX�SHUXVDKDDQ�GDODP�
SHQJDPELODQ�NHSXWXVDQ�\DQJ�FHSDW�GDQ�WHSDW��

%HEHUDSD� SHQHOLWLDQ� HPSLULV� WHODK� GLODNXNDQ�
GDODP� PHQJNDML� NRQWULEXVL� WHNQRORJL� SDGD�
EHEHUDSD�LQGXVWUL���3XMLDQWR��$OQD��+DVEXOODK��
	�$UGLDQVDK��������PHODNXNDQ� �SHUKLWXQJDQ�
NRQWULEXVL� WHNQRORJL� SDGD� LQGXVWUL� SHUWDQLDQ�
\DQJ� PHQXQMXNNDQ� EDKZD� NRPSRQHQ�
WHNQRORJL�\DQJ�EHUNRQWULEXVL�EHVDU�SDGD�SURVHV�
WUDQVIRUPDVL� DGDODK� RUJDZDUH� GDQ� LQIRZDUH��
VHGDQJNDQ�NRPSRQHQ�WHFKQRZDUH�GDQ�KXPDQZDUH�
PHUXSDNDQ�NRPSRQHQ�\DQJ�PHPSXQ\DL�QLODL�
NRQWULEXVL�NHFLO��

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������



3HUKLWXQJDQ� NRQWULEXVL� WHNQRORJL� MXJD�
GLODNXNDQ� SDGD� LQGXVWUL� PDNDQDQ� GDQ�
PLQXPDQ� \DQJ� GLODNXNDQ� ROHK� �(IIHQGL� 	�
6 LPGRU D � � � ��� � � � +D V L O � S H UK L W XQJ DQ�
PHQXQMXNNDQ� EDKZD� NRPSRQHQ� WHNQRORJL�
\DQJ� PHPLOLNL� QLODL� NRQWULEXVL� NHFLO� DGDODK�
KXPDQZDU H � GDQ� W H FKQRZDU H � � 6HGDQJNDQ�
NRPSRQHQ� RU JDZDU H� PHPEHULNDQ� QL OD L�
NRQWULEXVL�WHUEHVDU�VHWHODK�NRPSRQHQ�LQIRZDUH��
6HODLQ�LWX�WLQJNDWDQ�WHNQRORJL�LQGXVWUL�PDNDQDQ�
PLQXPDQ�GDSDW�GLNHWDKXL�\DQJ�WHUPDVXN�GDODP�
NODVLILNDVL�FXNXS��

1LODL� NRQWULEXVL� NRPSRQHQ� WHNQRORJL� SDGD�
LQGXVWUL� SHUWDQLDQ� GDQ� LQGXVWUL� PDNDQDQ�
EHUEHGD� GHQJDQ� KDVLO� SHUKLWXQJDQ� NRQWULEXVL�
NRPSRQHQ� WHNQRORJL� SDGD� LQGXVWUL� JDODQJDQ�
NDSDO��~3XUQDPDVDUL��������PHQ\DWDNDQ�EDKZD�
NRPSRQHQ� KXPDQZDUH�PHUXSDNDQ� NRPSRQHQ�
\DQJ� PHPLOLNL� QLODL� NRQWULEXVL� WHUWLQJJL��
VHGDQJNDQ� NRPSRQHQ� LQIRZDUH� PHPLOLNL�
NRQWULEXVL� WHUHQGDK�� � 6HGDQJNDQ� WLQJNDWDQ�
WHNQRORJL� SDGD� LQGXVWUL� JDODQJDQ� NDSDO�
WHUPDVXN� NODVLILNDVL� EDLN�� 3HUKLWXQJDQ� QLODL�
NRQWULEXVL�NRPSRQHQ�WHNQRORJL�MXJD�GLODNXNDQ�
ROHK��5DPDGKDQL��������SDGD�SHUXVDKDDQ�MDVD��
+DVLO� SHQHOLWLDQQ\D� PHQXQMXNNDQ� EDKZD�
NRPSRQHQ�KXPDQZDUH�GDQ� WHFKQRZDUH�PHPLOLNL�
QLODL� NRQWULEXVL� \DQJ� WLQJJL� GLEDQGLQJNDQ�
NRPSRQHQ�RUJDZDUH�GDQ�LQIRZDUH��

3DGD� SHQHOLWLDQ� LQL� GLODNXNDQ� SHUKLWXQJDQ�
NRQWULEXVL� WHNQRORJL� SDGD� SHUXVDKDDQ� MDVD�
WUDQVSRUWDVL� NHUHWD� DSL� EDUDQJ� \DQJ� EHOXP�
GLODNXNDQ� SDGD� SHQHOLWLDQ� VHEHOXPQ\D��
.HOXDVDQ�FDNXSDQ�SHQHOLWLDQ�LQL�GLEDWDVL�SDGD�
DUHD� RE\HN� SHQHOLWLDQ� GDQ� VXEMHN� SHQHOLWLDQ��
2E\HN� SHQHOLWLDQ� LQL� KDQ\D� SDGD� 'LYLVL�
NRQWDLQHU�GDQ�7HUPLQDO�%DUDQJ�6XQJDL�/DJRD��
3HPLOLKDQ� RE\HN� SHQHOLWLDQ� EHUGDVDUNDQ�
NRPSOHNVLWDV�NRPSRQHQ�WHNQRORJL�SDGD�SURVHV�
ELVQLV�DQJNXWDQ�NRQWDLQHU��6XEMHN�SHQHOLWLDQ�LQL�
DGDODK� ��� NRPSRQHQ� WHFKQRZDUH� \DQJ�PHOLSXWL�
SHUDODWDQ��PHVLQ��SHUOHQJNDSDQ�NDQWRU��IDVLOLWDV�
WHUPLQDO�EDUDQJ�GL�VXQJDL�ODJRD������NRPSRQHQ�
KXPDQZDUH� PHQFDNXS� SHJDZDL� \DQJ� WHUOLEDW�
GDODP� SHQJJXQDDQ� WHFKQRZDUH� SDGD� SURVHV�
RSHUDVL� ��� NRPSRQHQ� LQIRZDUH� GDQ� RUJDZDUH�

PHUXSDNDQ�NRPSRQHQ�WHNQRORJL�\DQJ�EHUDGD�
SDGD� OHYHO� SHUXVDKDDQ� \DLWX� 37�� .$/2*��
.RPELQDVL� DODW�DQDOLVLV�\DQJ�GLJXQDNDQ�\DLWX�
0RGHO�7HNQRPHWULN�GHQJDQ�PHWRGH�$QDO\WLFDO�
KLHUDUFK\� 3URFHVV� �$+3�� \DQJ� GLOHQJNDSL� ROHK�
VWUXNWXU� KLUDUNL�$+3� \DQJ� OHQJNDS� VHKLQJJD�
NULWHULD� SHQHQWXDQ� SULRULWDV� SHQJHPEDQJDQ�
NRPSRQHQ�WHNQRORJL�GDSDW�GLNHWDKXL��%HUEHGD�
GHQJDQ�SHQHOLWLDQ�VHEHOXPQ\D���9LUOLDQWDUWR�	�
6XDVW LND � � ������ PHQJJXQDNDQ� PRGHO�
WHNQRPHWULN� GDQ� XQWXN� PHQGDSDWNDQ� QLODL�
LQWHQVLWDV� NRQWULEXVL� NRPSRQHQ� WHNQRORJL�
GHQJDQ� �PHODNXNDQ� SDLUZLVH� FRPSDULVRQ�PDWUL[��
ODQJVXQJ�SDGD�DOWHUQDWLI �NRPSRQHQ�WHNQRORJL�
WHUVHEXW��6HODLQ�LWX��3UDGDQD�	�&LSWRPXO\RQR��
Q�G��� MXJD� PHQJJXQDNDQ� DODW� DQDOLVLV� 0RGHO�
7HNQRPHWULN�GHQJDQ�0HWRGH�(/(.75(��

'HQJDQ� DGDQ\D� SHUEHGDDQ� KDVLO� SHQHOLWLDQ�
�JDS��WHUKDGDS�QLODL�NRQWULEXVL�WHNQRORJL�SDGD�
EHUEDJDL� LQGXVWUL� MDVD�� PDQXIDNWXU�� � EHOXP�
GLWHPXNDQQ\D� SHQHOLWLDQ� WHUGDKXOX� \DQJ�
PHODNXNDQ� SHUKLWXQJDQ� QLODL� NRQWULEXVL�
WHNQRORJL� SDGD� SHUXVDKDDQ� MDVD� WUDQVSRUWDVL�
EDUDQJ� GHQJDQ� PHQJ JXQDNDQ� 0RGHO�
7HNQRPHWULN�� PDND� � SHQHOLWLDQ� SHUKLWXQJDQ�
QLODL� NRQWULEXVL� NRPSRQHQ� WHNQRORJL� SDGD�
LQGXVWUL� MDVD� WUDQVSRUWDVL� EDUDQJ� LQL� SHUOX�
GLODNXNDQ�� � 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQJKLWXQJ� QLODL� NRQWULEXVL� NRPSRQHQ�
WHNQRORJL� \DQJ� PHQJJDPEDUNDQ� WLQJNDWDQ�
WHNQRORJL� VHEXDK� SHUXVDKDDQ� MDVD� GLELGDQJ�
WUDQVSRUWDVL��6HODLQ�LWX�SHQHOLWLDQ�LQL�EHUWXMXDQ�
XQWXN� PHQJHWDKXL� SULRULWDV� SHQJHPEDQJDQ�
NRPSRQHQ� WHNQRORJL� VHFDUD� NRPSUHKHQVLI��
3HQHOLWLDQ� LQL� MXJD� LQJLQ� PHPEHULNDQ� EXNWL�
HPSLULV� EDKZD�0RGHO� 7HNQRPHWULN� GDSDW� GL�
DSOLNDVLNDQ�MXJD�SDGD�LQGXVWUL� MDVD�NKXVXVQ\D�
MDVD�WUDQVSRUWDVL�NHUHWD�DSL�EDUDQJ��

7HNQRORJL
.HPDMXDQ�WHNQRORJL�PHPEDZD�SHOXDQJ�EHVDU�
VHUWD� WDQWDQJDQ� EDJL� SDUD� PDQDMHU� QDPXQ�
VHEDJLDQ�EHVDU�SHUXVDKDDQ�WLGDN�PHPEHULNDQ�
SULRULWDV� WLQJJL� WHUKDGDS� WHNQRORJL� FDQJJLK�
VHKLQJJD� PHPSHUODPEDW� SHUWXPEXKDQ�
SHUXVDKDDQ�� �$KPDG�� ������ PHQ\DWDNDQ�
EDKZD� GDODP� HUD� HNRQRPL� JOREDO� \DQJ�
NRPSHWLWLI �VDDW�LQL��RUJDQLVDVL�\DQJ�JDJDO�PDMX�
VHFDUD� WHNQRORJL� EHUSRWHQVL� UHVLNR� WHUWLQJJDO�
GDUL�VLVL�SHUVDLQJDQ�GDQ�SURGXNWLYLWDV��

<DQWKL��%DVLWK��GDQ�0XQDQGDU���$QDOLVLV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL�SDGD�3HUXVDKDDQ�-DVD�.HUHWD�$SL�%DUDQJ�GHQJDQ�3HQGHNDWDQ�0RGHO�
7HNQRPHWULN
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0HQXUXW� �3$7� %337�� ������� EDKZD� XQWXN�
PHOLKDW�GD\D�VDLQJ�VHEXDK�SHUXVDKDDQ�GDSDW�GL�
HYDOXDVL� EHUGDVDUNDQ� �� �WLJD�� KDO� GDODP�
SHQJHORODDQ� WHNQRORJL� \DLWX� ,QQQRYDWLRQ�
�NHPDPSXDQ�RUJDQLVDVL�GDODP�PHPDQIDDWNDQ�
WHNQRORJL� GHQJDQ� PHODNXNDQ� KDO� EDUX� DWDX�
PHQJKDVLONDQ� OXDUDQ� EDUX��� 2SHUDWLQJ� 6\VWHP�
�WDWD� FDUD� \DQJ� GLODNXNDQ� RUJDQLVDVL� GDODP�
PHPDQIDDWNDQ� WHNQRORJL� �� GDQ� 6XVWDLQDELOLW\�
�SHPDQIDDWDQ�WHNQRORJL�XQWXN�WHUXV�EHUWDKDQ�
GDQ� EHUNHPEDQJ� GDODP� SHUVDLQJDQ� ELVQLV���
�3$7� %337�� ������ PHQMHODVNDQ� EDKZD�
WHNQRORJL�WLGDN�KDQ\D�EHUXSD�SHUDQJNDW�NHUDV��
PHVLQ�GDQ�SHUDODWDQ��WHWDSL�WHUGDSDW�NRPSRQHQ�
WHNQRORJL�\DQJ�VDOLQJ�EHUNDLWDQ��

7HNQRORJL�PHQXUXW��81(6&$3��������EDKZD�
WHNQRORJL�WHUGLUL�DWDV�HPSDW�NRPSRQHQ��\DLWX��
WHFKQRZDUH�� KXPDQZDUH�� LQIRZDUH� GDQ� RUJDZDUH��
7HFKQRZDUH�PHOLSXWL�VHOXUXK�IDVLOLWDV�ILVLN�\DQJ�
GLSHUOXNDQ�GDODP�SURVHV�WUDQVIRUPDVL��VHSHUWL�
LQVWUXPHQ�� SHUDODWDQ�� SHUPHVLQDQ�� DODW�
SHQJDQJNXWDQ�� GDQ� LQIUDVWUXNWXU� ILVLN��
+XPDQZDUH�DGDODK�WHNQRORJL�\DQJ�PHOHNDW�SDGD�
PDQXVLD� \DLWX� VHOXUXK� NHPDPSXDQ� SHJDZDL�
\DQJ� GLSHUOXNDQ� GDODP� NHJLDWDQ� SURVHV�
WUDQVIRUPDVL� VHSHUWL� SHQJHWDKXDQ� �NQRZOHGJH���
NHWHUDPSLODQ� �VNLOO��� NHELMDNDQ� �ZLVGRP���
NUHDWLYLWDV� �FU HDWLYLW\��� GDQ� SHQJDODPDQ�
�H[SHULHQFH��� ,QIRZDUH� DGDODK� WHNQRORJL� \DQJ�
PHOHNDW� SDGD� GRNXPHQ� PHQFDNXS� VHOXUXK�
IDNWD� GDQ� JDPEDU�JDPEDU� \DQJ� GLSHUOXNDQ�
GDODP�RSHUDVL� WUDQVIRUPDVL� VHSHUWL� LQIRUPDVL�
WHQWDQJ�SURVHV��SURVHGXU��WHNQLN��PHWRGH��WHRUL��
VSHVLILNDVL�� 6HGDQJNDQ� RU JDZDUH� DGDODK�
WHNQRORJL� \DQJ� PHOHNDW� SDGD� NHOHPEDJDDQ�
PHQFDNXS� NHUDQJND� NHUMD� \DQJ� GLSHUOXNDQ�
SDGD� SURVHV� WUDQVIRUPDVL� VHSHUWL� SUDNWHN�
PDQDMHPHQ� �PDQDJHPHQW� SUDFWLFH��� SHUWDOLDQ�
� O L QNDJ H � � � GDQ� SHQJDWXUDQ� RUJ DQ LVDV L�
�RUJDQL]DWLRQDO�DUUDQJHPHQW��

0DQDMHPHQ�7HNQRORJL
SHQJHORODDQ�WHNQRORJL�\DQJ�PHQFDNXS�SURVHV�
LQRYDVL� PHODOXL� 5HVHDUFK� 	� 'HYHORSPHQW��
SHQJHORODDQ�SDGD�SHQJHQDODQ�GDQ�SHQJJXQDDQ�
WHNQRORJ L � GD ODP� SURGXN� GDQ� SURVHV�
PDQXIDNWXU��%RDUG��������*XGDQRZVND��������
PHQ\DWDNDQ� EDKZD� NHJLDWDQ� PDQDMHPHQ�
WHNQRORJL� WLGDN� WHUEDWDV� SDGD� SHQJHORODDQ�

VHSHUDQJNDW� WHNQRORJL� WHUWHQWX�� QDPXQ� MXJD�
PHODNXNDQ� VWUDWHJL� SHQJHPEDQJDQ� GDODP�
DVSHN� VXPEHU� GD\D� \DQJ� DGD� GDQ� WHNQRORJL�
\DQJ� VDDW� LQL � GLJXQDNDQ�� /LDR� �������
PHQ\DWDNDQ� EDKZD� PDQDMHPHQ� WHNQRORJL�
PHUXSDNDQ�SURVHV�SHQJHORODDQ�WHNQRORJL�\DQJ�
PH O L SX W L � S H U HQFDQDDQ � � S HQJ D U DKDQ ��
SHQJHQGDOLDQ� GDQ� NRRUGLQDVL� SHQJHPEDQJDQ�
GDQ� LPSOHPHQWDVL� NHPDPSXDQ� WHNQRORJL�
XQWXN� PHQFDSDL � WXMXDQ� VWUDWHJLV � GDQ�
RSHUDVLRQDO�VXDWX�RUJDQLVDVL��

0HQXUXW� �+DPLG�� &KHZ�� 	� +DOLP�� ������
WHUGDSDW� �� �GHODSDQ�� SULQVLS�SULQVLS� GDODP�
PDQDMHPHQ�WHNQRORJL�GLDQWDUDQ\D�7HFKQRORJ\�
'HYHORSPHQW�� 7HFKQRORJ\� ,PSURYHPHQW��
7HFKQRORJ \ � /HDGHUVK LS� � 7HFKQRORJ \�
3DU WQHUVK LSV�6XSSO LH U � 3DU W LF LSD W LRQ ��
7HFKQRORJ\� 3LRQHHULQJ�� 7HFKQRORJLFDO�
,QWHJUDWLRQ��7HFKQRORJLFDO�9DOXH��7HFKQRORJ\�
6WDQGDUGV���

$QDO\WLFDO�+LHUDUFK\�3URFHVV��$+3�
$QDO\WLFDO� +LHUDUFK\� 3URFHVV� �$+3�� DGDODK�
VHEXDK� KLHUDUNL� IXQJVLRQDO� GHQJDQ� LQSXW�
XWDPDQ\D� SHUVHSVL� PDQXVLD�� 0HWRGH� LQL�
GLNHPEDQJNDQ�ROHK�3URI��7KRPDV�/RULH�6DDW\�
GDUL� :KDUWRQ� %XVLQHVV� 6FKRRO� SDGD� � WDKXQ�
������\DQJ�GLJXQDNDQ�XQWXN�PHQFDUL�SHULQJNDW�
DWDX� XUXWDQ� SULRULWDV� GDUL� EHUEDJDL� DOWHUQDWLI �
GDODP� SHPHFDKDQ� VXDWX� SHUPDVDODKDQ��
3HUDODWDQ�XWDPD�$QDOLW\FDO�+LHUDUFK\�3URFHVV�
�$+3�� DGDODK� PHPLOLNL� VHEXDK� KLUDUNL�
IXQJVLRQDO� GHQJDQ� LQSXW� XWDPDQ\D� SHUVHSVL�
PDQXVLD�� 'HQJDQ� KLUDUNL�� VXDWX� PDVDODK�
NRPSOHNV�GDQ�WLGDN�WHUVWUXNWXU�GLSHFDKNDQ�NH�
GDODP� NHORPSRN�NHORPSRNQ\D� GDQ� GLDWXU�
PHQMDGL�VXDWX�EHQWXN�KLUDUNL�

0HQXUXW�(�1XU�� 6�3XURQRPR�� � :LG\D� DW� DO��
������ 3ULQVLS� \DQJ� KDUXV� GLSDKDPL� GDODP�
PHQ\HOHVDLNDQ� SHUPDVDODKDQ� GHQJDQ� $+3�
DQWDUD�ODLQ���
��� 'HFRPSRVLWLRQ� �PHPEXDW� KLHUDUNL��� 6LVWHP�

\DQJ� NRPSOHNV� ELVD� GLSDKDPL� GHQJDQ�
PHPHFDKNDQQ\D� PHQMDGL� HOHPHQ�HOHPHQ�
\DQJ�OHELK�NHFLO�GDQ�PXGDK�GLSDKDPL�
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��� &RPSDUDWLYH� MXGJPHQW� �SHQLODLDQ�NULWHULD�GDQ�
DOWHUQDWLI�� .ULWHULD� GDQ� DOWHUQDWLI � GLODNXNDQ�
GHQJDQ� SHUEDQGLQJDQ� EHUSDVDQJDQ�VHKLQJJD�
GDSDW�GLNHWDKXL�VNDOD�NHSHQWLQJDQ�GDUL�PDVLQJ�
PDVLQJ�NULWHULD�WHUKDGDS�NULWHULD�ODLQQ\D��
��� 6\QWKHVLV�RI �SULRULW\��PHQHQWXNDQ�SULRULWDV��
�����/RJLFDO�&RQVLVWHQF\��NRQVLVWHQVL�ORJLV��

6HFDUD�XPXP�SHQJDPELODQ�NHSXWXVDQ�GHQJDQ�
PHWRGH� $+3� GLGDVDUNDQ� SDGD� ODQJNDK²�
ODQJNDK�EHULNXW�
��� 0HQGHILQLVLNDQ�PDVDODK�GDQ�PHQHQWXNDQ�

VROXVL� \DQJ� GLLQJLQNDQ�� ODOX� PHQ\XVXQ�
KLUDUNL�GDUL�SHUPDVDODKDQ�\DQJ�GLKDGDSL�

��� 0HQHQWXNDQ� SULRULWDV� HOHPHQ�� 'DODP�
PHQHQWXNDQ� SULRULWDV� HOHPHQ� SHUOX�
PHPEXDW�SHUEDQGLQJDQ�SDVDQJDQ�GHQJDQ�
PHPEDQGLQJNDQ�PHPEDQGLQJNDQ� HOHPHQ�
VHFDUD� EHUSDVDQJDQ� VHVXDL� NULWHULD� \DQJ�
G LEH U L NDQ � � 0D W U L N V � SH UEDQG LQJ DQ�
EHUSDVDQJDQ� GLLVL� PHQJJXQDNDQ� ELODQJDQ�
XQWXN� PHUHSUHVHQWDVLNDQ� NHSHQWLQJDQ�
UHODWLI �GDUL�VXDWX�HOHPHQ�WHUKDGDS�HOHPHQ�
\DQJ�ODLQQ\D�

��� 6LQWHVLV��GLODNXNDQ�WHUKDGDS�SHUWLPEDQJDQ�
SDGD� SHUEDQGLQJDQ� EHUSDVDQJDQ� XQWXN�
PHPSHUROHK�NHVHOXUXKDQ�SULRULWDV��3URVHV�
VLQWHVLV� GLODNXNDQ� EHUGDVDUNDQ� WDKDSDQ�
EHULNXW�
D�� 0HQMXPODKNDQ� QLODL�QLODL� GDUL� VHWLDS�
NRORP�SDGD�PDWULNV�

E��0HPEDJL�VHWLDS�QLODL�GDUL�NRORP�GHQJDQ�
WRWDO� NRORP� \DQJ� EHUVDQJNXWDQ� XQWXN�
PHPSHUROHK�QRUPDOLVDVL�PDWULNV�

F��0HQMXPODKNDQ�QLODL�QLODL�GDUL�VHWLDS�EDULV�
GDQ�PHPEDJLQ\D�GHQJDQ�MXPODK�HOHPHQ�
XQWXN�PHQGDSDWNDQ�QLODL�UDWD�UDWD�

��� 3HQJXNXUDQ�NRQVLVWHQVL��GLSHUOXNDQ�XQWXN�
PHQJHWDKXL�DSDNDK�SHPEXDWDQ�NHSXWXVDQ�
GLODNXNDQ� VHFDUD� NRQVLVWHQ�� 3HQJXNXUDQ�
NRQVLVWHQVL� GLODNXNDQ� GHQJDQ� ODQJNDK�
ODQJNDK�VHEDJDL�EHULNXW��
D��.DOLNDQ�VHWLDS�QLODL�SDGD�NRORP�SHUWDPD�
GHQJDQ�SULRULWDV�UHODWLI �HOHPHQ�SHUWDPD��
QLODL�SDGD�NRORP�NHGXD�GHQJDQ�SULRULWDV�
UHODWLI �HOHPHQ�NHGXD�GDQ�VHWHUXVQ\D�

E�-XPODKNDQ� VHWLDS� EDULV�� KDVLO� GDUL�
SHQMXPODKDQ�EDULV�GLEDJL�GHQJDQ�HOHPHQ�
SULRULWDV�UHODWLI �\DQJ�EHUVDQJNXWDQ�

F�-XPODKNDQ� KDVLO� EDJL� GL� DWDV� GHQJDQ�
EDQ\DNQ\D� HOHPHQ� \DQJ� DGD�� KDVLOQ\D�
GLVHEXW�«�PDNV�

��� 0HODNXNDQ�SHQJKLWXQJDQ�&RQVLVWHQF\�,QGH[�
�&,�� GHQJDQ� UXPXV� &,�  � �«PD[� ²� Q��Q��
'LPDQD�Q� �EDQ\DNQ\D�HOHPHQ�

��� 0H O D N XN DQ � S HQ JK L W X Q J DQ � 5 D V L R�
.RQVLVWHQVL�&RQVLVWHQF\�5DWLR��&5��GHQJDQ�
UXPXV�� &5 � &,�,5�� 'LPDQD� &5�  �
&RQVLVWHQF\�5DWLR���&,� �&RQVLVWHQF\�,QGH[���,5�
 �,QGHNV�5DQGRP�&RQVLVWHQF\

��� 0HPHULNVD�NRQVLVWHQVL�KLUDUNL��-LND�QLODLQ\D�
OHELK�GDUL������PDND�SHQLODLDQ�GDWD�MXGJPHQW�
KDUXV� GLSHUEDLNL�� 1DPXQ� MLND� 5DVLR�
.RQVLVWHQVL�NXUDQJ�DWDX�VDPD�GHQJDQ������
PDND� KDV L O � SHUK L WXQJDQ� G LDQJ JDS�
NRQVLVWHQ�

0RGHO�7HNQRPHWULN
0RGHO� 7HNQRPHWULN�PHUXSDNDQ�PRGHO� \DQJ�
GLNHPEDQJNDQ�ROHK�7HFKQRORJ\�$WODV�3URMHFW�\DQJ�
EHUDGD�GDODP�QDXQJDQ�8QLWHG�1DWLRQV�(FRQRPLF�
DQG�6RFLDO�&RPPLVLRQV�IRU�$VLD�DQG�WKH�3DFLILN��81�
(6&$3���7HFKQRORJ\�$WODV� 3URMHFW�PHQ\XVXQ� ��
�HQDP��EXDK�NHUDQJND�NHUMD� �SHQJHPEDQJDQ�
WHNQRORJL��81(6&$3��������.HUDQJND�NHUMD�
NH��� \DQJ�GLVXVXQ�EHUMXGXO�7HFKQRORJ\�&RQWHQW�
$VVHVVPHQW� \DQJ� GLGDODPQ\D� WHUGDSDW� 0RGHO�
7HNQRPHWULN��

.HOXDUDQ� PRGHO� WHNQRPHWULN� DGDODK� QLODL�

.RHILVLHQ�.RQWULEXVL�7HNQRORJL�DWDX�7HFKQRORJ\�
&RQWULEXWLRQ� &RHIILFLHQW�� VHODQMXWQ\D� GLVHEXW�
7&&�� 3HUVDPDDQ� \DQJ� GLJXQDNDQ� XQWXN�
PHQJKLWXQJ�QLODL�VHEDJDL�EHULNXW��
7&&� �7¢W�ï�+¢K�ï�,¢L�ï�2¢R ������

'LPDQD��7��+��,��2� �NRQWULEXVL�GDUL�PDVLQJ�
PDVLQJ� NRPSRQHQ� WHNQRORJL� WHFKQRZDUH��
KXPDQZDUH��LQIRUZDUH�GDQ�RUJDZDUH�
¢W�� ¢K�� ¢ L �� ¢R�  � LQWHQVLWDV� NRQWULEXVL�

7�+�,�2�WHUKDGDS�7&&�

7DKDSDQ� SHUKLWXQJDQ� QLODL� NRQWULEXVL�
NRPSRQHQ� WHNQRORJL�7HFKQRORJ\� &RQWULEXWLRQ�
&RHIILFLHQW� �7&&��GHQJDQ�0RGHO�7HNQRPHWULN�
VHFDUD�XPXP�GLMHODVNDQ�SDGD�*DPEDU����

<DQWKL��%DVLWK��GDQ�0XQDQGDU���$QDOLVLV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL�SDGD�3HUXVDKDDQ�-DVD�.HUHWD�$SL�%DUDQJ�GHQJDQ�3HQGHNDWDQ�0RGHO�
7HNQRPHWULN
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7UDQVSRUW�.HUHWD�$SL�
/RJLVWLN�PHQMDGL�SURJUDP�
SULRULWDV�SHPHULQWDK

7DUJHW�.LQHUMD�
2SHUDVL�GDQ�9ROXPH�
3HQMXDODQ�WLGDN�

WHUFDSDL

3HUPDVDODKDQ�
2SHUDVLRQDO

.HWHUVHGLDDQ�GDQ�
3HPDQIDDWDQ�7HNQRORJL�

EHOXP�RSWLPDO

3HUOX�PHQJXNXU�NRQWULEXVL�
NRPSRQHQ�WHNQRORJL�

�7+,2�

.XHVLRQHU�SDNDU�SHQLODLDQ�
LQWHQVLWDV�NRQWULEXVL�
NRPSRQHQ�WHNQRORJL

7LQJNDW�FDQJJLKDQ�
WLQJNDW�NHPXNWDKLUDQ�
EDWDV�DWDV�EDWDV�EDZDK

3HUKLWXQJDQ�QLODL
LQWHQVLWDV�NRQWULEXVL
NRPSRQHQ�WHNQRORJL

3HUKLWXQJDQ�QLODL
NRQWULEXVL�

NRPSRQHQ�WHNQRORJL

3HUKLWXQJDQ�.RHILVLHQ
.RQWULEXVL�.RPSRQHQ
7HNQRORJL��7&&�

0RGHO
7HNQRPHWULN

3HQJXPSXODQ�'DWD
�REVHUYDVL��ZDZDQFDUD��

NXHVLRQHU��WHODDK�GRNXPHQ��
GLVNXVL��NRQILUPDVL�GDWD�
GHQJDQ�FRXQWHUSDUW

3HQ\XVXQDQ�,QVWUXPHQ�3HQHOLWLDQ
y NULWHULD�SHQLODLDQ�WLQJNDW�NHFDQJJLKDQ�NRPSRQHQ�

WHNQRORJL
y NULWHULD�SHQLODLDQ�VWDWH�RI �WKH�DUW��627$�
y SHQHQWXDQ�EDWDV�EDZDK��EDWDV�DWDV�NRPSRQHQ�

WHNQRORJL
y NXHVLRQHU�SURPLVH�FRPSDULVRQ�XQWXN�SHQHQWXDQ�

QLODL�LQWHQVLWDV�NRQWULEXVL�NRPSRQHQ�WHNQRORJL�
�XQWXN�SDNDU�

.HVLPSXODQ�GDQ�
5HNRPHQGDVL

$QDOLVLV�'DWD
1LODL�.RQWULEXVL�.RPSRQHQ�7HNQRORJL��1LODL�,QWHQVLWDV�

.RQWULEXVL�.RPSRQHQ�7HNQRORJL��1LODL�.RHILVLHQ�.RQWULEXVL�
7HNQRORJL��3HQHQWXDQ�3ULRULWDV�3HQJHPEDQJDQ�.RPSRQHQ�

7HNQRORJL

0RGHO
7HNQRPHWULN

0HWRGH
$+3

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������

0HWRGRORJL�3HQHOLWLDQ

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� SHQJJDEXQJDQ�
GDWD�NXDOLWDWLI �GDQ�NXDQWLWDWLI��'DWD�NXDOLWDWLI �
GLJXQDNDQ�XQWXN�PHQJLGHQWLILNDVL�QLODL�WLQJNDW�
NHFDQJJLKDQ�WHNQRORJL�GDQ�QLODL�VWDWH�RI �WKH�DUW�
SDGD� �� �HPSDW�� NRPSRQHQ� WHNQRORJL� 7+,2��
3HQJJXQDDQ�GDWD�NXDQWLWDWLI �GLODNXNDQ�XQWXN�
PHQGDSDWNDQ� QLODL� NRQWULEXVL� NRPSRQHQ�
WHNQRORJL� GHQJDQ� PHQJJXQDNDQ� SHUVDPDDQ�
PRGHO�WHNQRPHWULN��

6HGDQJNDQ� � QLODL� LQWHQVLWDV� NRQWULEXVL�
NRPSRQHQ� WHNQRORJL� GHQJDQ� PHQJJXQDNDQ�
PHWRGH�$QDO\WLFDO�+LHUDUFK\�3URFHVV� �$+3���
0 H W R G H � S H Q J XPS X O D Q � G D W D � X Q W X N�
PHQGDSDWNDQ� QLODL� WLQJNDW� NHFDQJJLKDQ�
WHNQRORJL��QLODL�WLQJNDW�VWDWH�RI �WKH�DUW�GLODNXNDQ�
GHQJDQ� SHQJDPDWDQ� ODQJVXQJ�� GLVNXVL� GDQ�
ZDZDQFDUD�� 6HGDQJNDQ� XQWXN� SHQJXPSXODQ�
GDWD�LQWHQVLWDV�NRQWULEXVL�NRPSRQHQ�WHNQRORJL�
GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� LQVWUXPHQ�
NXHVLRQHU�$+3��
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*DPEDU���
7DKDSDQ�SHUKLWXQJDQ�QLODL�7&&�

*DPEDU��
.HUDQJND�$QDOLVLV

,GHQWLILNDVL
WHNQRORJL

.ULWHULD�SHQHQWXDQ
WLQJNDW�NHFDQJJLKDQ

.ULWHULD�SHQHQWXDQ�
QLODL�VWDWH�RI �WKH�DUW

3HQHQWXDQ�QLODL
WLQJNDK�NHFDQJJLKDQ

3HQHQWXDQ�QLODL
VWDWH�RI �WKH�DUW

3HUKLWXQJDQ�QLODL
NRQWULEXVL�NRPSRQHQ

WHNQRORJL 3HUKLWXQJDQ�QLODL
LQWHQVLWDV�
NRQWULEXVL

$+3

3HUKLWXQJDQ�QLODL
NRHILVLHQ�NRQWULEXVL�
WHNQRORJL�7&&



6XPEHU�GDWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�
LQL�DGDODK�GDWD�SULPHU�GDQ�GDWD�VHNXQGHU��'DWD�
SULPHU� DGDODK� GDWD� \DQJ� GLNXPSXONDQ� GDQ�
GLRODK� VHQGLUL� ROHK� SHQHOLWL� \DQJ� GLSHUROHK�
PHODOXL�SHQJDPDWDQ�ODQJVXQJ�GDQ�ZDZDQFDUD�
UHVSRQGHQ� GL� GLYLVL� DQJNXWDQ� NRQWDLQHU���
6HGDQJNDQ� GDWD� VHNXQGHU� GLSHUROHK� GDUL�
GRNXPHQ� LQWHUQDO�37��.$/2*�GDQ� OLWHUDWXU�
ODLQQ\D� VHSHUWL� EXNX�� MXUQDO�� ODSRUDQ� KDVLO�
SHQHOLWLDQ�� NHELMDNDQ� SHPHULQWDK� \DQJ� WHUNDLW�
G HQJ DQ � W U DQ VSR U W D V L � G DQ � W H NQR O RJ L�
WUDQVSRUWDVL�

/RNDVL� SHQHOLWLDQ� GLSLOLK� VHFDUD� SXUSRVLYH�
E H U G D V D U N D Q � K D V L O � G L V N X V L � G H Q J D Q�
37�� .$/2*� \DLWX� $UHD� RSHUDVL� DQJNXWDQ�
NRQWDLQHU� GL� 7HUPLQDO� %DUDQJ� 6XQJDL� /DJRD�
7DQ M X Q J � 3 U L R N � � 3H Q JXPSX O D Q � G D W D�
GLODNVDQDNDQ�SDGD�EXODQ�2NWREHU������KLQJJD�
1RYHPEHU� ������ 3HQJJDOLDQ� LQIRUPDVL�
GLODNXNDQ� PHODOXL� SHQJDPDWDQ� ODQJVXQJ��
ZDZDQFDUD� GDQ� GLVNXVL�� 5HVSRQGHQ� SDGD�
SHQHOLWLDQ� WHUGLUL� DWDV� ��� �GXD� EHODV�� RUDQJ�
SHJDZDL� 37�� .$/2*� \DQJ� WHUOLEDW� GDODP�
SURVHV� RSHUDVL� DQJNXWDQ� NRQWDLQHU� \DLWX� VWDI �
SHODNVDQD�� VXSHUYLVRU�� PDQDMHU� VHUWD� YLFH�
SUHVLGHQW�� 6HGDQJNDQ� UHVSRQGHQ� SDNDU� \DQJ�
PHPEHULNDQ� SHQLODLDQ� LQWHQVLWDV� NRQWULEXVL�
NRPSRQHQ� WHNQRORJL� DGDODK� �� �OLPD�� RUDQJ�
PDQDMHU� GL� 37�� .$/2*� \DQJ� PHPLOLNL�
SHQJDODPDQ�GLELGDQJ�SHQJHORODDQ�NRPSRQHQ�
WHNQRORJL�� 7DKDSDQ� SHUKLWXQJDQ� QLODL� 7&&�
P H Q J J X Q D N D Q � S H Q G H N D W D Q � 0 R G H O�
7HNQRPHWULN�VHSHUWL�SDGD�*DPEDU���
��� 7DKDSDQ� LGHQWLILNDVL� NRPSRQHQ� WHNQRORJL�
�7��+��,��2��SDGD�SURVHV�WUDQIRUPDVL�RE\HN�
SHQHOLWLDQ��
�� 7HFKQRZDUH�PHOLSXWL�VHOXUXK�IDVLOLWDV�ILVLN��
S H U D O D W D Q � � S H U P H V L Q D Q � � D O D W�
SHQJDQJNXWDQ�� GDQ� LQIUDVWXNWXU� \DQJ�
WHUVHGLD��

�� +XPDQZDUH�PHOLSXWL�SHQJJXQD�WHFKQRZDUH�
GDODP�PHODNXNDQ�SURVHV��WUDQVIRUPDVL�

�� ,Q I RZDU H � PHQFDNXS� NHWHUVHG LDDQ�
GRNXPHQ� LQIRUPDVL� SDGD� SURVHV�
WUDQVIRUPDVL�VHSHUWL�623��3URVHGXU

�� 2UJDZDUH�PHQFDNXS�NHUDQJND�NHUMD�\DQJ�
GLSHUOXNDQ� SDGD� WUDQVIRUPDVL� VHSHUWL�
SUDNWHN�PDQDMHPHQ� GDODP�SHQJHORODDQ�
NRPSRQHQ�WHNQRORJL�

���7DKDSDQ� .ULWHULD� 3HQHQWXDQ� 7LQJNDW�
.HFDQJJLKDQ��

� 3HQHQWXDQ� NULWHULD� WLQJNDW� NHFDQJJLKDQ�
WHNQRORJL� PHQJDFX� SDGD� NULWHULD� XPXP�
�81(6&$3��������VHSHUWL�GLMHODVNDQ�SDGD�
7DEHO���

��� 7DKDSDQ� 3HQLODLDQ� %DWDV� $WDV� GDQ� %DWDV�
%DZDK� 7LQJNDW� .HFDQJJLKDQ� .RPSRQHQ�
7HNQRORJL�
3HQLODLDQ� EDWDV� DWDV� GDQ� EDWDV� EDZDK�
EHUGDVDUNDQ� LGHQWLILNDVL� QLODL� WLQJNDW�
NHFDQJJLKDQ� PDVLQJ�PDVLQJ� NRPSRQHQ�
W H N Q R O R J L � S D G D � V D D W � P H O D N X N D Q��
SHQJXPSXODQ� GDWD� PHODOXL� SHQJDPDWDQ�
ODQJVXQJ� WHUKDGDS� NRPSRQHQ� WHNQRORJL�
�7+,2�� \DQJ� WHUOLEDW� GDODP� SURVHV�
WUDQVIRUPDVL��3HQLODLDQ�EDWDV�DWDV�GDQ�EDWDV�
EDZDK�VHSHUWL�SDGD�7DEHO���

+DVLO�SHQLODLDQ�EDWDV�EDZDK��//��GDQ�EDWDV�DWDV�
�8/��DNDQ�GLJXQDNDQ�XQWXN�PHQJKLWXQJ�QLODL�
NRQWULEXVL�NRPSRQHQ�WHNQRORJL�
��� 7DKDSDQ� .ULWHULD� 3HQLODLDQ� 7LQJNDW�
.HPXWDNKLUDQ��VWDWH�RI �WKH�DUW���627$��
�81(6&$3�� ������ PHQMHODVNDQ� EDKZD�
SHQHQWX� WLQJNDW� NHPXWDNKLUDQ� VHEXDK�
NRPSRQHQ� WHNQRORJL� SDGD� IDVL O L WDV�
WUDQVIRUPDVL� PHPHUOXNDQ� SHQJHWDKXDQ�
\DQJ� WHSDW� PHQJHQDL� NLQHUMD� WHNQLV� GDQ�
WHUNDLW�GHQJDQ�NRQGLVL�WHUEDLN�GL�GXQLD�VDDW�
LQL�� ROHK� NDUHQD� LWX� XQWXN� PHQHQWXNDQ�
NULWHULD� LQL� PHPHUOXNDQ� PDVXNDQ� \DQJ�
FXNXS�EDQ\DN�GDUL�QDUDVXPEHU�WHNQLV�\DQJ�
EHUSHQJDODPDQ� GDODP� PHQJRSHUDVLNDQ�
MHQLV� IDVLOLWDV� WUDQVIRUPDVL� \DQJ� VHGDQJ�
GLSHODMDUL� VHUWD� SUDNWHN� WHUEDLN� VDDW� LQL� GL�
GXQLD�VHEDJDL�UHIHUHQVL�SHQHQWXDQ�NULWHULD��

.ULWHULD� XPXP� \DQJ� GLVXVXQ� ROHK� � GDSDW�
GLJXQDNDQ�XQWXN�PHPDQGX�SHQHQWXDQ�VWDWH�
RI � WKH� DUW� WHUKDGDS� HPSDW� NRPSRQHQ�
WHNQRORJL� 3HQGHNDWDQ� \DQJ� GLJXQDNDQ�
XQWXN� PHQHQWXNDQ� QLODL� VWDWH� RI � WKH� DUW�
GLGDVDUNDQ�SDGD�NULWHULD�XPXP�\DQJ�GLEHUL�
VNRU���XQWXN�VSHVLILNDVL�WHUHQGDK�GDQ�VNRU�
���XQWXN�VSHVLILNDVL�WHUEDLN��

<DQWKL��%DVLWK��GDQ�0XQDQGDU���$QDOLVLV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL�SDGD�3HUXVDKDDQ�-DVD�.HUHWD�$SL�%DUDQJ�GHQJDQ�3HQGHNDWDQ�0RGHO�
7HNQRPHWULN
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7DEHO����
.ULWHULD�3HQLODLDQ�7LQJNDW�.HFDQJJLKDQ�.RPSRQHQ�7HNQRORJL

7LQJNDW�NHFDQJJLKDQ�WHNQRORJL� 6NRU�
�7HKQRZDUH� +XPDQZDUH� ,QIRZDUH� 2UJDZDUH�

3HUDODWDQ�
0DQXDO�

PDPSX�
PHQJJXQDNDQ�

0DPSX� PHQ\HGLDNDQ�
GDQ� PHQJHOROD�
LQIRUPDVL�GDWD�XPXP�

2UJDQLVDVL� NHFLO�� EHOXP�
PHQJHQDL� NHUMDVDPD��
EHOXP� PHPLOLNL� VVWHP�
PDQDMHPHQ�

�� �� ��

3HUDODWDQ�
0HNDQLN�

PDPSX�
PHPDVDQJ�

PDPSX� PHQ\HGLDNDQ�
GDQ� PHQJHOROD�
LQIRUPDVL�GDWD�WHNQLV�

RUJDQLVDVL� PXODL� PHQMDOLQ�
NHUMDVDPD� GDQ� PHPLOLNL�
VLVWHP� PDQDMHPHQ� \DQJ�
VHGHUKDQD�

�� �� ��

3HUDODWDQ� XQWXN�
3HQJJXQDDQ�
XPXP�

PDPSX�PHUDZDW� PDPSX� PHQ\HGLDNDQ�
GDQ� PHQJRODK� GDWD�
XPXP�GDQ�GDWD�WHNQLV�

2UJDQLVDVL� PXODL� PHPLOLNL�
MDULQJDQ� NHUMDVDPD��
PHPSXQ\DL� VLVWHP�
PDQDMHPHQ�\DQJ�EDNX�
�
�

�� �� ��

3HUDODWDQ� XQWXN�
SHQJXQDDQ�
NKXVXV�

PDPSX�
PHQJHOROD�

PDPSX� PHQ\HGLDNDQ�
GDQ� PHQJRODK�
LQIRUPDVL� GDWD� XQWXN�
HIHNWLILWDV�GDQ�HILVLHQVL�

2UJDQLVDVL� PXODL� PHPLOLNL�
MDULQJDQ� NHUMDVDPD� \DQJ�
WHUXV� EHUNHPEDQJ���
PHPSXQ\DL� VLVWHP�
PDQDMHPHQ� \DQJ� EDNX��
GLDNXL�SLKDN�NHWLJD��PDPSX�
PHQJLGHQWLILNDVL� SDVDU�
\DQJ�SRWHQVLDO�

�� �� ��

3HUDODWDQ�
RWRPDWLV�

PDPSX�
PHQJHPEDQJNDQ�

PDPSX� PHQ\HGLDNDQ�
GDQ� PHQJRODK�
LQIRUPDVL� GDWD� XQWXN�
PHQLQJNDWNDQ�
SHQJHWDXDQ�

2UJDQLVDVL�PXODL�PHPLOLNL�
MDULQJDQ�NHUMDVDPD�\DQJ�
WHUXV�EHUNHPEDQJ���PDPSX�
EHUVDLQJ��PDPSX�XQWXN�
SHQLQJNDWDQ�SDVDU�GDQ�
NXDOLWDV�

�� �� ��

3HUDODWDQ�
WHUNRPSXWHUL�
VDVL�

PDPSX�
PHODNXNDQ�
LQRYDVL� GHQJDQ�
EDQWXDQ�
HNVWHUQDO�

PDPSX� PHQ\HGLDNDQ�
GDQ� PHQJRODK�
LQIRUPDVL� GDWD� XQWXN�
SHUEDLNDQ� GDQ�
PRGLILNDVL�

2UJDQLVDVL�PXODL�PHPLOLNL�
MDULQJDQ�NHUMDVDPD�\DQJ�
WHUXV�EHUNHPEDQJ���PDPSX�
EHUVDLQJ��PDPSX�XQWXN�
SHUOXDVDQ�SDVDU�EDUX�

�� �� ��

3HUDODWDQ�
WHULQWHJUDVL�

PDPSX�
PHODNXNDQ�
LQRYDVL�VHQGLUL�

PDPSX� PHQ\HGLDNDQ�
GDQ� PHQJHOROD�
LQIRUPDVL� GDWD� WHNQLV�
XQWXN� SHQJJXQDDQ�
VSHVLILN�LQRYDVL�

2UJDQLVDVL� PXODL� PHPLOLNL�
MDULQJDQ� NHUMDVDPD� \DQJ�
WHUXV�EHUNHPEDQJ���PDPSX�
EHUVDLQJ�� PDPSX� PHQMDGL�
OHDGHU�

�� �� ��

�
7DEHO����
3HQLODLDQ�%DWDV�$WDV�GDQ�%DWDV�%DZDK�.HFDQJJLKDQ�.RPSRQHQ�7HNQRORJL

.RPSRQHQ�7HNQRORJL�
%DWDV�7LQJNDW�.HFDQJLKDQ�

%DWDV�%DZDK��//�� %DWDV�$WDV��8/��
7HFKQRZDUH� /7�� 87��
+XPDQZDUH� /+�� 8+��
,QIRZDUH� /,�� 8,��
2UJDZDUH� /2�� 82��
�
.HWHUDQJDQ��
//� �/RZHU�/LPLW�
8/� �8SSHU�/LPLW
/7� �EDWDV�EDZDK�WHFKQRZDUH

87� �EDWDV�DWDV�WHFKQRZDUH
/+� �EDWDV�EDZDK�KXPDQZDUH
8+� �EDWDV�DWDV�KXPDQZDUH
/,� �EDWDV�EDZDK�LQIRZDUH

8,� �EDWDV�DWDV�LQIRZDUH
/2� �EDWDV�EDZDK�RUJDZDUH
82� �EDWDV�DWDV�RUJDZDUH



0HQXUXW� �81(6&$3�� ������ .ULWHULD� XPXP�
GDODP�PHQHQWXNDQ�QLODL�VWDWH�RI �WKH�DUW�WHFKQRZDUH�
DGDODK� GHQJDQ� PHQJHYDOXDVL� NRPSOHNVLWDV�
RSHUDVLRQDO�� DWULEXW� ILVLN� \DQJ� PHQFDNXS�
SHUDODWDQ� ILVLN� \DQJ� GLEDQGLQJNDQ� GHQJDQ�
NRQGLVL� WHUNLQL� GL� GXQLD� DWDX� PHQJJXQDNDQ�
SDUDPHWHU� VWDQGDU� SHUXVDKDDQ�� 6HGDQJNDQ�
NULWHULD� XPXP� XQWXN� SHQLODLDQ� KXPDQZDUH�
GLOLKDW�GDUL�DVSHN�SRWHQVL�NUHDWLILWDV��RULHQWDVL�
SUHVWDVL�RULHQWDVL� DILOLDVL� \DQJ� GLEDQGLQJNDQ�
GHQJDQ�SDUDPHWHU�VWDQGDU�SHUXVDKDDQ��

3HQLODLDQ� VWDWH� RI � WKH� DUW� � SDGD� NRPSRQHQ�
LQIRZDUH� � PHQJJXQDNDQ� NULWHULD� PHWRGH�
NHWHUVHGLDDQ�SHQ\LPSDQDQ� LQIRUPDVL��XSGDWLQJ�
LQIRUPDVL�� DNVHV� SHQJJXQDDQ� LQIRUPDVL�
PHQJJXQDNDQ�VLVWHP�LQIRUPDVL��3HQLODLDQ�SDGD�
NRPSRQHQ� RUJDZDUH� PHQJDFX� SDGD� NULWHULD�
NHPDPSXDQ� RUJDQLVDVL� GDODP� PHPEHULNDQ�
PRWLYDVL� SHJDZDL�� PRGHO� RWRQRPL� GDODP�
SHQJDZDVDQ� GDQ� SHQJDWXUDQ� RUJDQLVDVL��
NHPDPSXDQ� RUJDQLVDVL� GDODP� PHQMDOLQ�
NHUMDVDPD�GHQJDQ�VWDNHKROGHU��NHELMDNDQ�WHUNDLW�
5HVHDUFK�	'HYHORSPHQW�

��� � �3HUKLWXQJDQ�7LQJNDW�.HPXWDNKLUDQ��6WDWH�
RI �WKH�$UW���627$�

3HUKLWXQJDQ�627$�7HFKQRZDUH�

<DQWKL��%DVLWK��GDQ�0XQDQGDU���$QDOLVLV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL�SDGD�3HUXVDKDDQ�-DVD�.HUHWD�$SL�%DUDQJ�GHQJDQ�3HQGHNDWDQ�0RGHO�
7HNQRPHWULN

.HWHUDQJDQ��
/7� �EDWDV�EDZDK�WHFKQRZDUH
87� �EDWDV�DWDV�WHFKQRZDUH�
/+� �EDWDV�EDZDK�KXPDQZDUH
8+� �EDWDV�DWDV�KXPDQZDUH
/,� �EDWDV�EDZDK�LQIRZDUH
8,� �EDWDV�DWDV�LQIRZDUH�
/2� �EDWDV�EDZDK�RUJDZDUH
82� �EDWDV�DWDV�RUJDZDUH�
67� �627$�WHFKQRZDUH
6+� �627$�KXPDQZDUH
/,� �627$�LQIRZDUH
62� �627$�RUJDZDUH�
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N  �MXPODK�NULWHULD�NRPSRQHQ�WHFKQRZDUHW�

GLPDQD� W DGDODK� QLODL� NULWHULD� NH�N� GDUL�LN�

WHFKQRZDUH�NDWHJRUL�L

3HUKLWXQJDQ�627$�+XPDQZDUH

O  �MXPODK�NULWHULD�NRPSRQHQ�KXPDQZDUH�K

GLPDQD� KLM� DGDODK� QLODL� NULWHULD� NH�L� GDUL�
KXPDQZDUH�NDWHJRUL�M

3HUKLWXQJDQ�627$�,QIRZDUH

P � �MXPODK�NULWHULD�NRPSRQHQ�LQIRZDUHI

GLPDQD�I DGDODK�QLODL�NULWHULD�NH�P�GDUL�LQIRZDUH�P�

SDGD�WLQJNDW�SHUXVDKDDQ�

Q  �MXPODK�NULWHULD�NRPSRQHQ�RUJDZDUHR�

GLPDQD�2 DGDODK�QLODL�NULWHULD�NH�Q�GDUL�RUJDZDUH�Q�

SDGD�WLQJNDW�SHUXVDKDDQ�

3HPEDJLDQ�VWDWH�RI �WKH�DUW�GHQJDQ�DQJND����SDGD�
NH��� SHUVDPDDQ� GLDWDV� EHUWXMXDQ� XQWXN�
PHQRUPDOLVDVL� SHQLODLDQ� PHQMDGL� EHUNLVDU�
DQWDUD� ��GDQ���� VHNDOLJXV�PHQ\DWDNDQ�EDKZD�
NULWHULD�\DQJ�GLJXQDNDQ�PHPLOLNL�ERERW�\DQJ�
VDPD�

��� �3HUKLWXQJDQ�1LODL�.RQWULEXVL�.RPSRQHQ�
7HNQRORJL

3HUKLWXQJDQ�QLODL�NRQWULEXVL�VHWLDS�NRPSRQHQ�
WHNQRORJL� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ�
QLODL� EDWDV� DWDV� GDQ� EDWDV� EDZDK� GHUDMDW�
NHFDQJJLKDQ�GDQ�KDVLO�SHUKLWXQJDQ�WLQJNDW�VWDWH�
RI �WKH�DUW��627$��\DQJ�GLIRUPXODVLNDQ�GDODP�
SHUVDPDDQ�EHULNXW�

3HUKLWXQJDQ�627$�2UJDZDUH



-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������

��� 3HUKLWXQJDQ� 1LODL� .RHILVLHQ� .RQWULEXVL�
7HNQRORJL� �� 7HFKQRORJ\� &RQWULEXWLRQ� &RHIILFLHQW�
�7&&�
1LODL�7&&�GDSDW�GLKLWXQJ�GHQJDQ�SHUVDPDDQ��

¢W ¢K� ¢L ¢R
7 �ï�+ ï�, �ï�2
.HWHUDQJDQ��
7&& �WHFKQRORJ\�FRQWULEXWLRQ�FRHIILFLHQW�
7� �QLODL�NRQWULEXVL�WHFKQRZDUH�
¢W� �QLODL�LQWHQVLWDV�NRQWULEXVL�WHFKQRZDUH�
+� �QLODL�NRQWULEXVL�KXPDQZDUH�
¢K� �QLODL�LQWHQVLWDV�NRQWULEXVL�KXPDQZDUH�
,� �QLODL�NRQWULEXVL�LQIRZDUH�
¢L� �QLODL�LQWHQVLWDV�NRQWULEXVL�LQIRZDUH�
2� �QLODL�NRQWULEXVL�RUJDZDUH�
¢R� �QLODL�LQWHQVLWDV�NRQWULEXVL�RUJDZDUH
6NHPD� SHQLODLDQ� 7&&�PHQXUXW� �1D]DUXGGLQ�
������GDSDW�GLOLKDW�SDGD�7DEHO���
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7DEHO��
6NDOD�3HQLODLDQ�7&&

�

1LODL�7&&� .ODVLILNDVL�

����7&&������� 6DQJDW�UHQGDK�
������7&&������� 5HQGDK�
������7&&������� &XNXS�
������7&&������� %DLN�
������7&&������� 6DQJDW�EDLN�
������7&&������� .HFDQJJLKDQ�PRGHUQ��PHQFDSDL�VWDWH�RI�WKH�DUW��

6XPEHU��1D]DUXGGLQ�������

+DVLO�GDQ�3HPEDKDVDQ

,GHQWLILNDVL�.RPSRQHQ�7HNQRORJL�
.RPSRQHQ�7HFKQRZDUH
.RPSRQHQ� WHFKQRZDU H � PHOLSXWL� VDUDQD�
SUDVDUDQD�WHUPLQDO�EDUDQJ��NDQWRU�RSHUDVLRQDO��
SHUDODWDQ� PHVLQ�� VLVWHP� LQIRUPDVL� VHUWD�
SHUOHQJNDSDQ� NDQWRU�� 'LYLVL� NRQWDLQHU� 37��
.$/2*� PHPLOLNL� NDQWRU� \DQJ� EHUORNDVL� GL�
6WDVLXQ� *RQGDQJGLD� -O�� .+�� :DKLG� +DV\LP�
1R�� ��� $�� -DNDUWD� 3XVDW� ������� 3HUDODWDQ�
SHQGXNXQJ�NDQWRU�PHOLSXWL�WHOHSRQ��PHVLQ�ID[��
FDOO� FHQWHU� �FV#NDORJLVWLFV�FR�LG�� GDQ� ZHEVLWH��
ZZZ�NDORJLVWLFV�FR�LG��

7HUPLQDO� EDUDQJ� 6XQJDL� /DJRD� PHUXSDNDQ�
VDODK� VDWX� DUHD� ERQJNDU� PXDW� NRQWDLQHU�
37��.$/2*�GDODP�PHPEHULNDQ�MDVD�OD\DQDQ�
NRQWDLQHU� NHSDGD� SHODQJJDQQ\D�� 7HUPLQDO�
EDUDQJ�6XQJDL�/DJRD�GLNHOROD�ROHK�-2��

%XPL�.$/2*� �\DQJ�GLEHQWXN�GDODP�VNHPD�
- R L Q W � 2 S H U D W L R Q � � - 2 � � � D Q W D U D�
37�� %80,�:LMD\D� 7HUPLQDO� �%:7�� GDQ� 37��
.HUHWD� $SL� /RJLVWLN� �.$/2*��� 7HUPLQDO�
EDUDQJ� 6XQJDL� /DJRD� GLNHPEDQJNDQ� ROHK�
-2�%XPL�.$/2*� SDGD� WDKXQ� ����� GHQJDQ�
OXDV� DUHD� ���� KD�� 6DDW� LQL� NDSDVLWDV� WHUPLQDO�
EDUDQJ�6XQJDL�/DJRD�PHQFDSDL������ WHXV�SHU�
KDUL�� 3HUDODWDQ�PHVLQ� XQWXN� PHQGXNXQJ�
NHJLDWDQ�RSHUDVLRQDO�MDVD�OD\DQDQ�NRQWDLQHU�37��
.$/2*� GL� 7HUPLQDO� EDUDQJ� 6XQJDL� /DJRD�
DQWDUD� ODLQ� WHUVHGLDQ\D� DODW�DODW�/R�/R� �5HDFK�
6WDFNHU��)RUNOLIW��7RS�ORDGHU��WUXFNLQJ���

6LVWHP� ,QIRUPDVL� PHUXSDNDQ� EDJLDQ� GDUL�
NRPSRQHQ�WHFKQRZDUH��6DDW�LQL�EHEHUDSD�VLVWHP��
LQIRUPDVL�\DQJ�WHUVHGLD�GDQ�GLPDQIDDWNDQ�ROHK�
37��.$/2*�DQWDUD�ODLQ����6\VWHP�$SSOLFDWLRQ�DQG�
3URGXFW� �6$3��� 6$3�PHUXSDNDQ� DSOLNDVL� \DQJ�
G L V H G L D N DQ � R O H K � S H U X V DK D DQ � L Q GXN
37��.$,�XQWXN�LQWHJUDVL�SURVHV�ELVQLV�LQWHUQDO�
.$/2*�GHQJDQ�37��.$,�

��� 3HUKLWXQJDQ� 1LODL� ,QWHQVLWDV� .RQWULEXVL�
.RPSRQHQ�7HNQRORJL

� � 3HUKLWXQJDQ� QLODL� LQWHQVLWDV� NRQWULEXVL�
NRPSRQHQ�WHNQRORJL�GLGDSDW�GDUL�SHQLODLDQ�
UHVSRQGHQ� SDNDU � WHUKDGDS� W LQJNDW�
NHSHQW LQJ DQ � NRPSRQHQ� WHNQR ORJ L�
PHQJJXQDNDQ� PHWRGH�$QDO\WLFDO� +LHUDUFK\�
3URFHVV��$+3���,QVWUXPHQW�\DQJ�GLJXQDNDQ�
XQWXN� PHQGDSDWNDQ� LQIRUPDVL� WLQJNDW�
NHSHQWLQJDQ� NRPSRQHQ� WHNQRORJL�PHODOXL�
NXHVLRQHU�GDQ�ZDZDQFDUD��



$SO L ND V L � 6$3 � PDPSX � PHU XEDK � GDQ�
PHPEHULNDQ� LPSURYH� EDJL� RUJDQLVDVL� VHSHUWL�
LQWHJUDVL�� NHUMDVDPD� DQWDU� GHSDUWHPHQ� \DQJ�
EHUEHGD�GDQ�VDOLQJ�WHUKXEXQJ�GLGDODP�SODWIRUP�
\DQJ�VDPD��6$3�MXJD�PDPSX�PHQJKLODQJNDQ�
EHEHUDSD� SHNHUMDDQ�PDQXDO��'LYLVL� NRQWDLQHU�
PHPSXQ\DL� VLVWHP� LQIRUPDVL� XQWXN� SURVHV�
RSHUDVL� DQJNXWDQ� NRQWDLQHU� \DLWX� � &RQWDLQHUV�
,QWHJUDWLRQ� 6\VWHP� �&2,16��� &2,16� DGDODK�
DSOLNDVL� WHNQRORJL� \DQJ� GLNHPEDQJNDQ� ROHK�
'LYLV L � .RQWDLQHU� 37�� .$/2*� XQWXN�
PHPEDQWX � NHJ L D W DQ � RSHUDV LRQD OQ\D ��
3HQJHPEDQJDQ� DSOLNDVL� &2,16� PDVLK� WHUXV�
GLODNXNDQ� ROHK� GLYLVL� NRQWDLQHU� GDQ� GLEDQWX�
W H Q D J D � ,7 � G D U L � S L K D N � N H W L J D � � 3D G D�
SHODNVDQDDQQ\D�PDVLK�WHUGDSDW�EHEHUDSD��ILWXU�
DSOLNDVL� \DQJ� � EHOXP� VHSHQXKQ\D� GDSDW�
PHQJDNRPRGLU� NHEXWXKDQ� SHQJJXQD� VHSHUWL�
SDGD�VDDW�SHPEXDWDQ�ORDGLQJ�SODQ��

3HPEXDWDQ� ORDGLQJ� SODQ� \DQJ� GLODNXNDQ� ROHK�
SHQJJXQD� &2,16� PDVLK� KDUXV� PHODNXNDQ�
SHUKLWXQJDQ�PDQXDO�GHQJDQ�EDQWXDQ�DSOLNDVL�
0LFURVRIW�([FHO��'LYLVL�NRQWDLQHU�PHPDQIDDWNDQ�
DSOLNDVL� =LPEUD� XQWXN� PHGLD� NRPXQLNDVL�
LQWHUQDO� GLOLQJNXQJDQ� SHUXVDKDDQ�� =LPEUD�
PHPSXQ\DL� ILWXU� XQWXN� EHUNLULP� SHVDQ��
EHUWXNDU�LQIRUPDVL��/D\DQDQ�H�PDLO��=LPEUD�GL�
37��.$/2*�WHUVHGLD�XQWXN�SHJDZDL�VHKLQJJD�
PHPSHUPXGDK� NRPXQLNDVL� DQWDU� SHJDZDL����
6HODLQ� =LPEUD�� 37�� .$/2*�PHPDQIDDWNDQ�
PHGLD�VRVLDO�VHSHUWL�3DWK��)DFHERRN��7ZLWWHU�XQWXN�
NHEXWXKDQ� EHUEDJL� LQIRUPDVL� LQWHUQDO� GDQ�
VHEDJDL� PHGLD� SURPRVL� OD\DQDQ� ELVQLV�
SHUXVDKDDQ�� +DVLO� LGHQWLILNDVL� NRPSRQHQ�
WHFKQRZDUH�GLVDPSDLNDQ�SDGD�7DEHO���

<DQWKL��%DVLWK��GDQ�0XQDQGDU���$QDOLVLV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL�SDGD�3HUXVDKDDQ�-DVD�.HUHWD�$SL�%DUDQJ�GHQJDQ�3HQGHNDWDQ�0RGHO�
7HNQRPHWULN

-XUQDO
0DQDMHPHQ�7HNQRORJL
9RO�����_�1R����_�����

���

7DEHO��
.RPSRQHQ�7HFKQRZDUH�37��.$/2*

1R�
$OXU�NHUMD�
RSHUDVLRQDO�

3HUOHQJNDSDQ� 6LVWHP�,QIRUPDVL� $ODW�PHVLQ� ,QIUDVWUXNWXU�ILVLN�

�� 3URVHV�6KLSSLQJ�
&RQWUDFW�

.RPSXWHU��

.DONXODWRU�
3ULQWHU�

$SOLNDVL�&2,16��
=LPEUD�
6$3�

� .DQWRU�3XVDW�
*RQGDQJGLD�
7HUPLQDO�EDUDQJ��

�� 3URVHV�
6WXIILQJ�6WULSSLQJ�

.RPSXWHU��

.DONXODWRU�
3ULQWHU�

$SOLNDVL�&2,16��
=LPEUD�
6$3�
�

)RUNOLIW�
5HDFKVWHDNHUV�
.RQWDLQHU��
�*36��
7UXN��*36��

7HUPLQDO�EDUDQJ�
VXQJDL�/DJRD�

�� 3URVHV�/LIW�RQ�/LIW�
RII�

.RPSXWHU��

.DONXODWRU�
3ULQWHU�

$SOLNDVL�&2,16��
=LPEUD�
6$3�
�

)RUNOLIW�
5HDFKVWHDNHUV�
.RQWDLQHU��
�*36��
7UXN��*36�

7HUPLQDO�EDUDQJ��
5HO�NHUHWD�DSL�

�� 3URVHV�'HOLYHU\� .RPSXWHU��
.DONXODWRU�
3ULQWHU�

$SOLNDVL�&2,16��
=LPEUD�
6$3�
�

.HUHWD�DSL�
EDUDQJ�
.RQWDLQHU��
�*36��
7UXN��*36�

7HUPLQDO�EDUDQJ��
5HO�NHUHWD�DSL�

�� 3URVHV�,QYRLFLQJ� .RPSXWHU��
.DONXODWRU�
3ULQWHU�

$SOLNDVL�&2,16��
=LPEUD�
6$3�
�

� .DQWRU�3XVDW�
*RQGDQJGLD�
7HUPLQDO�EDUDQJ�
VXQJDL�/DJRD�

�



-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������

-XUQDO
0DQDMHPHQ�7HNQRORJL
9RO�����_�1R����_�����

���

� �

� �

� LIW� �

� �

� �

7DEHO��
1LODL�%DWDV�$WDV�GDQ�%DWDV�%DZDK�.RPSRQHQ�7HNQRORJL

.RPSRQHQ�+XPDQZDUH

.RPSRQHQ�KXPDQZDUH�SDGD�GLYLVL�DQJNXWDQ�
NRQWDLQHU�PHOLSXWL�VWDI �SHODNVDQD���6XSHUYLVRU��
0DQDMHU�GDQ�9LFH�3UHVLGHQW��93��

.RPSRQHQ�,QIRZDUH

.RPSRQHQ� LQIRZDUH� PHOLSXWL� GRNXPHQ�
SHUXVDKDDQ� WHUNDLW� SURVHGXU�� DWXUDQ� \DQJ�
GLPDQIDDWNDQ� ROHK� KXPDQZDUH� GDODP�SURVHV�
WUDQVIRUPDVL�DQJNXWDQ�NRQWDLQHU��

.RPSRQHQ�2UJDZDUH

.RPSRQHQ�RUJDZDUH�PHOLSXWL�SUDNWHN�SUDNWHN�
PDQDMHPHQ� GDODP� PHQJHOROD� NRPSRQHQ�
WHNQRORJL�VHSHUWL�NHELMDNDQ�PDQDMHPHQ�GDODP�
PHPIDVLOLWDVL� NHEXWXKDQ� SURVHV� WUDQIRUPDVL�
DQJNXWDQ� NRQWDLQHU� \DQJ� EHUNRQWULEXVL� SDGD�
FDSDLDQ�WXMXDQ�SHUXVDKDDQ�

.RPSRQHQ�
7HNQRORJL �

%DWDV�7LQJNDW�
.HFDQJJLKDQ �

.HWHUDQJDQ�7HNQLV �%DWDV�EDZDK �
�ORZHU�OLPLW��

//�

%DWDV�DWDV�
�XSSHU�OLPLW��

8/�
7H F KQR Z DUH � �� �� //��3URVHV� ERRNLQJ� NRQWDLQHU�PDVLK�GLODNXNDQ�VHFDUD�

PDQXDO��3HODQJJDQ�PDVL K�KDUXV�PHODNXNDQ�DQWULDQ�GL�
ORNHW�NDORJ��SHUKLWXQJDQ�ELD\D�OD\DQDQ�PDVLK�GLKLWXQJ�
PDQXDO�ROHK�EDJLDQ�0DUNHWLQJ ��
8/�� 3URVHV� SHPEXDWDQ� GRNXPHQ� VKLSSLQJ� NRQWUDN��
GRNXPHQ�ERQJNDU�PXDW ��GRNXPHQ�ERQJNDW�PXDW�NH�
NHUHWD� DSL � VXGDK� PHPDQIDDWNDQ� NRPSXWHU� \DQJ� GL�
OHQJNDSL� DSOLNDVL� &2,16 �� 1DPXQ� DSOLNDVL� &2,16�
PDVLK�EHOXP�WHULQWHJUDVL ��

+XP DQZ DUH � �� �� //�� 6HFDUD� XPXP� 6WDI� SHODNVDQD� KDQ\D� PDPSX�
PHQJJXQDNDQ� DODW� \DQJ� WHODK� GLVHGLDNDQ� ROHK�
SHUXVDKDDQ� VHSHUWL� SHPDQIDDWDQ � NRPSXWHU��
SHQJJXQDDQ� DODW� ERQJNDU� PXDW�� 8QWXN� PHODNXND Q�
NHJLDWDQ� RSHUDVLRQDO� 6'0� PDPSX� PHODNXNDQ�
SHNHUMDDQ�VHVXDL�DUDKDQ�DWDVDQ ��
8/�� 6HEDJLDQ� 6'0� PDPSX� PHQJHPEDQJNDQ�
DODW�WRROV� \DQJ� GLJXQDNDQ�� 6HEDJDL� FRQWRK� DSOLNDVL�
&2,16�\DQJ�GLPDQIDDWNDQ�ROHK�6'0�37�.$/2*��
VHLULQJ� VHMDODQ� EHEHUDSD� 6'0�PDPSX� PHQJDQDOLVLV�
NHNXUDQJDQ� VLVWHP� WHUVHEXW� GDQ� PHQFRED� XQWXN�
PHODNXNDQ�SHUEDLNDQ�GDQ�PHQFRED�PHODNXNDQ�LQRYDVL�
GHQJDQ�EDQWXDQ�SLKDN�NHWLJD ��

,Q IR Z DUH � �� �� //�� 37�� .$/2*� PDPSX� PH\HGLDNDQ� LQIRUPDVL�
WHUNDLW�SURVHGXU�NHUMD��SHUDODWDQ�NHUMD�VHUWD�NHELMDNDQ �
NHELMDNDQ�WHUNDLW�SURVH V�WUDQIRUPDVL�SHUXVDKDDQ�\DQJ�
GDSDW�GLDNVHV�ROHK�6'0 �
8/��6HEDJLDQ�,QIRUPDVL�\DQJ�WHUVHGLD�EHUIXQJVL�XQWXN�
SHQLQJNDWDQ�SHQJHWDKXDQ�6'0��SHODQJJDQ�GDQ�PLWU D��

�



<DQWKL��%DVLWK��GDQ�0XQDQGDU���$QDOLVLV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL�SDGD�3HUXVDKDDQ�-DVD�.HUHWD�$SL�%DUDQJ�GHQJDQ�3HQGHNDWDQ�0RGHO�
7HNQRPHWULN

-XUQDO
0DQDMHPHQ�7HNQRORJL
9RO�����_�1R����_�����

���

7DEHO����VDPEXQJDQ�
1LODL�%DWDV�$WDV�GDQ�%DWDV�%DZDK�.RPSRQHQ�7HNQRORJL

.RPSRQHQ�
7HNQRORJL�

%DWDV�7LQJNDW�
.HFDQJJLKDQ�

.HWHUDQJDQ�7HNQLV�%DWDV�EDZDK�
�ORZHU�OLPLW��

//�

%DWDV�DWDV�
�XSSHU�OLPLW��

8/�
2UJ DZ DUH � �� �� //�� 37�� .$/2*� WHODK� PHPSXQ\DL� VLVWHP�

PDQDMHPHQ� PXWX� \DQJ� EDNX�� � 6HUWLILNDW� ,62�
���������� \DQJ� GLGDSDWNDQ� PHQXQMXNNDQ� EDKZD��
37��.$/2*�WHODK�PHPHQXKL�SHUV\DUDWDQ�GRNXPHQ�
GDQ�UHNDPDQ�ZDMLE�GDODP�NODXVXO�,62������������
8/�� 0DPSX� PHPEDQJXQ� MDULQJDQ� GHQJDQ� PLWUD�
VWUDWHJLV� GDQ� WHODK� PHODNXNDQ� EHUEDJDL�
SHQJHPEDQJDQ�VDUDQD�GDQ�SUDVDQD�GHQJDQ�PHPEXND�
EHEHUDSD� DUHD� EDUX�WHUPLQDO� EDUDQJ� EDUX� VHEDJDL�
EHQWXN�XSD\D�XQWXN�SHUOXDVDQ�SDQJVD�SDVDU��

�

7DEHO��

3HQHQWXDQ�1LODL�6WDWH�RI �WKH�$UW��627$��.RPSRQHQ�7HNQRORJL
�

1R� .RPSRQHQ�7HNQRORJL� 6NRU�WRWDO�

�� 7HFKQRZDUH�� ������
�� +XPDQZDUH� ������
�� ,QIRZDUH� ������
�� 2UJDZDUH� ������

1LODL� 627$� NRPSRQHQ� WHFKQRZDUH� VHEHVDU�
������PHQXQMXNNDQ� EDKZD� NRQGLVL� WHFKQRZDUH�
\DQJ�PHOLSXWL�IDVLOLWDV�ILVLN�VHSHUWL�NHWHUVHGLDDQ�
WHUPLQDO� EDUDQJ�� IDVLOLWDV� RXWOHW� OD\DQDQ��
SHUOHQJNDSDQ� NDQWRU�� � SURVHV� RSHUDVL��
SHUOHQJNDSDQ� ERQJNDU� PXDW�� SHUDODWDQ�
SHQXQMDQJ� VHUWD� SHUDODWDQ� NHVHODPDWDQ� NHUMD�
FXNXS� PHPDGDL�� 1DPXQ� NHWHUEDWDVDQ� DUHD�
SDUNLU� EDJL� SHODQJJDQ� NXUDQJ� PHPDGDL� GL�
WHUPLQDO� EDUDQJ� VXQJDL� ODJRD� VHKLQJJD�
EHUSRWHQVL� PHQJDQJJX� SURVHV� RSHUDVLRQDO�
OD\DQDQ� DQJNXWDQ� NRQWDLQHU�� 3HPDQIDDWDQ�
WHFKQRZDUH� SDGD� SURVHV� VKLSSLQJ� FRQWUDFW� VXGDK�
PHPDQIDDWNDQ�NRPSXWHU�\DQJ�GLOHQJNDSL�ROHK�
VLVWHP� LQIRUPDVL� &RQWDLQHU� ,QWHUJUDWLRQ� 6\VWHP�
�&2,16�� QDPXQ� VLVWHP� � LQIRUPDVL� \DQJ�
GLJXQDNDQ�PDVLK� EHOXP� WHULQWHJUDVL��.RQGLVL�
WHFKQRZDUH� SDGD� SURVHV� WUDQVIRUPDVL� OD\DQDQ�
DQJNXWDQ� NRQWDLQHU� EHOXP� GLGXNXQJ� ROHK�
WHNQRORJL�WHUNLQL�VHSHUWL�WHNQRORJL�5),'�\DQJ�
PDPSX� PHPEDQWX� SHUXVDKDDQ� � PHQXMX�
NHXQJJXODQ�\DQJ�NRPSHWLWLI��

1L OD L � 627$� KXPDQZDU H � DGD ODK� � �����
PHQXQMXNNDQ� EDKZD� NHPDPSXDQ� VXPEHU�
GD\D� PDQXVLD� \DQJ� WHUOLEDW� GDODP� � SURVHV�
RSHUDVLRQDO�DQJNXWDQ�NRQWDLQHU�KDQ\D�PDPSX�
PHPHQXKL� FDSDLDQ� NLQHUMD� RSHUDVL� �� �����
.HPDPSXDQ� VXPEHU� GD\D�PDQXVLD� GDUL� VHJL�
NUHDWLILWDV��NHUMDVDPD�GDQ� �NHPDPSXDQ�GDODP��
PHPHOLKDUD� IDVLOLWDV� ILVLN� SDGD� SURVHV�
RSHUDVLRQDO�FXNXS�EDLN��

1LODL� 627$� LQIRZDUH� PHUXSDNDQ� QLODL� 627$�
WHUWLQJJL�GLDQWDUD�NRPSRQHQ�WHNQRORJL�ODLQQ\D�
\DLWX� VHEHVDU� ������� KDO� LQL� PHQXQMXNNDQ�
E D KZD � 37� � .$/2* � W H O D K � P DPSX�
PHQ\HGLDNDQ� IDVLOLWDV� LQIRUPDVL� RQOLQH�
PHQJHQDL�RUJDQLVDVL�\DQJ�GDSDW�GL�DNVHV�ROHK��
LQWHUQDO� � PDXSXQ� HNVWHUQDO� SHUXVDKDDQ�� 37��
.$/2*� WHODK� PHODNXNDQ� SHQJHORODDQ� LOPX�
SHQJHWDKXDQ�VHFDUD�WHUVWUXNWXU�PHODOXL�3URMHFW�
.QRZOHGJH� 0DQDJHPHQW�� 6HOXUXK� SHQJHWDKXDQ��
NHWHUDPSLODQ�GDQ�SHQJDODPDQ�NDU\DZDQ�\DQJ�
PHQMDGL�VXPEHU�LQIRUPDVL�GDSDW�GL�DNVHV�ROHK�
VHOXUXK� NDU\DZDQ�� .HWHUVHGLDDQ� LQIRUPDVL�
KLQJJD� XSGDWLQJ� LQIRUPDVL� WHODK� GLODNXNDQ�
GHQJDQ�EDLN�ROHK�37��.$/2*��



-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������

1LOD L � 627$� 2U JDZDU H � VHEHVDU � � �����
P H Q X Q M X N N D Q � E D K Z D � N HP DP S X D Q�
37��.$/2*�GDODP�PHPEXDW� NHELMDNDQ�GDQ�
PHQ\XVXQ� VWUDWHJL � WHUND L W � SHQJXDWDQ�
RUJDQLVDVL�� PHPEDQJXQ� NHPLWUDDQ� \DQJ�
VWUDWHJLV��XSD\D�SHQLQJNDWDQ�YROXPH�SHQMXDODQ�
GLODNXNDQ�GHQJDQ�SHUHQFDQDDQ�\DQJ�EDLN�

3HUKLWXQJDQ� 1LODL� 6WDWH� RI � WKH� DUW� �627$��
.RPSRQHQ�7HNQRORJL
%HUGDVDUNDQ� SHQHQWXDQ� QLODL� 627$� 7+,2�
GLDWDV��PDND� SHUKLWXQJDQ� QLODL� VWDWH� RI � WKH� DUW�
SDGD� ��HPSDW�� NRPSRQHQ� WHNQRORJL� GDSDW�
GLNHWDKXL� PHQJJXQDNDQ� SHUVDPDDQ� PRGHO�
WHNQRPHWULN�VHSHUWL�GLVDMLNDQ�SDGD�7DEHO���

-XUQDO
0DQDMHPHQ�7HNQRORJL
9RO�����_�1R����_�����

���

� �

�

�

1R� .RPSRQHQ�7HNQRORJL� 3HQHQWXDQ�QLODL�627$� 1LODL�627$�

�� 7HFKQRZDUH�� ������ �������
�� +XPDQZDUH� ������ �������
�� ,QIRZDUH� ������ �������
�� 2UJDZDUH� ������ �������

3HUKLWXQJDQ�QLODL�VWDWH�RI �WKH�DUW��627$��SDGD�
NRPSRQHQ� W H F KQRZDU H � DGD ODK � � ����� ��
NRPSRQHQ� � KXPDQZDUH� VHEHVDU� ��������
NRPSRQHQ� LQIRZDUH� VHEHVDU� ������� GDQ�
NRPSRQHQ� RUJDZDUH� VHEHVDU� �������� +DVLO�
SHUKLWXQJDQ�QLODL�VWDWH�RI � WKH�DUW��627$��SDGD�
NRPSRQHQ� WHNQRORJL� PHQXQMXNNDQ� EDKZD�
WLQJNDW� NRPSOHNVLWDV� WHUWLQJJL� EHUDGD� SDGD�
NRPSRQHQ� WHNQRORJL � LQ IRZDU H � ��������
6HGDQJNDQ� NRPSRQHQ� W H FKQRZDU H � GDQ�
KXPDQZDUH� EHUDGD� SDGD� WLQJNDW� NRPSOHNVLWDV�
WHUHQGDK�

7DEHO��
3HUKLWXQJDQ�1LODL�627$�NRPSRQHQ�WHNQRORJL

5HQGDKQ\D�NRPSOHNVLWDV�NRPSRQHQ�WHFKQRZDUH�
GLNDUHQDNDQ� NHWHUVHGLDDQ� VDUDQD�� SUDVDUDQD�
\DQJ�EHOXP�FXNXS�PHPDGDL��.DSDVLWDV�VDUDQD�
WHUPLQDO�EDUDQJ�6XQJDL�/DJRD�EHOXP�PHPDGDL��
PDVLK�VHULQJ�WHUMDGL�ERWWOHQHFN��6LVWHP�LQIRUPDVL�
\DQJ� EHOXP� WHULQWHJUDVL� XQWXN� NHJLDWDQ�
RSHUDVLRQDO� OD\DQDQ� NRQWDLQHU�� 6HGDQJNDQ�
UHQGDKQ\D�QLODL�627$�KXPDQZDUH�GLVHEDENDQ�
ROHK�NHPDPSXDQ�VXPEHU�GD\D�PDQXVLD�\DQJ�
EHOXP�PHQGXNXQJ� WHUFDSDLQ\D� WDUJHW� NLQHUMD�
RSHUDVL�37��.$/2*

3HUKLWXQJDQ�1LODL�.RQWULEXVL�7HNQRORJL

7DEHO��
+DVLO�3HUKLWXQJDQ�1LODL�.RQWULEXVL�7HNQRORJL

.RPSRQHQ�7HNQRORJL� %DWDV�%DZDK�
�//��

%DWDV�DWDV�
�8/��

6WDWH�RI�WKH�DUW�627$� 1LODL�
.RQWULEXVL��

7HFKQRZDUH� �� �� ������� ������

+XPDQZDUH� �� �� ������� ������

,QIRZDUH� �� �� ������� ������

2UJDZDUH� �� �� ������� ������

�



7DEHO� �� PHQXQMXNNDQ� EDKZD� NRQWULEXVL�
WHNQRORJL� W�K�L�R� GLPDQD� NRPSRQHQ�
WHFQRZDUH�PHUXSDNDQ�NRPSRQHQ�\DQJ�PHPLOLNL�
QLODL�NRQWULEXVL�WHUNHFLO�SDGD�SURVHV�RSHUDVL�37��
.$/2*�� � .RPSRQHQ� RUJDZDUH� PHUXSDNDQ�
NRPSRQHQ�WHUWLQJJL�GHQJDQ�QLODL�VHEHVDU�������
\DQJ� PHPEHULNDQ� NRQWULEXVL� EDJL� SURVHV�
WUDQVIRUPDVL� MDVD� OD\DQDQ� NRQWDLQHU�� KDO� LQL�
NDUHQD�NHPDPSXDQ�PDQDMHPHQ�37��.$/2*�
GDODP�PHPEXDW� VWUDWHJL�VWUDWHJL�ELVQLV�XQWXN�
PHPSHUOXDV� SDQJVD� SDVDU� GDQ� PHQDPEDK�
VDUDQD� GDQ� SUDVDUDQD� XQWXN� PHPEHULNDQ�
SHOD\DQDQ�\DQJ�PDNVLPDO�EDJL�SHODQJJDQ��37��
.$/2*�MXJD�WHODK�PHPEHULNDQ�IDVLOLWDV�DNVHV�
LQIRUPDVL� EDJL� LQWHUQDO� .$/2*� GDQ� PLWUD�
WHUPDVXN�SHODQJJDQ�37��.$/2*��

.RPSRQHQ� WHNQRORJL� WHUWLQJJL� NHGXD� \DQJ�
PHPEHU LNDQ � NRQWU LEXV L � SDGD � SURVHV�
WUDQVIRUPDVL� DGDODK� LQIRZDUH� VHEHVDU� ������
PHQXQMXNNDQ� EDKZD� .$/2*� PDPSX�
PHQ\HGLDNDQ�LQIRUPDVL�EDJL�LQWHUQDO�PDXSXQ�
H N V W H U Q D O � S H U X V D K D D Q � � � 3 U R V H G X U�
WHUGRNXPHQWDV L � � LQVWU XNVL � NHU MD � \DQJ�
LQIRUPDWLI�� DOXU� NHUMD� \DQJ� MHODV�� +DO� LQL�
GLEXNWLNDQ� GHQJDQ� VHUWLILNDVL� ,62� ����������
\DQJ� WHODK� GLSHUROHK� .$/2*�� .RPSRQHQ�
KXPDQZDUH� PHPEHULNDQ� NRQWULEXVL� VHEHVDU�
������ SDGD� SURVHV� WUDQVIRUPDVL� OD\DQDQ�
DQJNXWDQ� NRQWDLQHU�� EHUGDVDUNDQ� IDNWD�
GLODSDQJDQ� EDKZD� NHPDPSXDQ� SHJDZDL�
PDPSX�PHPDQIDDWNDQ�WHFKQRZDUH�\DQJ�DGD�GDQ�
PDPSX� PHQJDNVHV� VXPEHU� LQIRUPDVL� \DQJ�
GLIDVLOLWDVL�ROHK�37��.$/2*�� �.HELMDNDQ�\DQJ�
WHODK� GLNHOXDUNDQ� ROHK� RUJDQLVDVL� PDPSX�
GLMDODQNDQ� ROHK� SHJDZDL�� QDPXQ� WHUGDSDW�
NHWHUEDWDVDQ�SHQJHWDKXDQ�GDQ�ZHZHQDQJ�VDDW�
PHODNXNDQ�NHJLDWDQ�\DQJ�OHELK�UXPLW��

.RPSRQHQ� WHNQRORJL� WHUHQGDK� DGDODK�
NRPSRQHQ� WHFKQRZDUH� \DLWX� ������� KDO� LQL�
GLVHEDENDQ� ROHK� NHWHUVHGLDDQ� VDUDQD��
SUDVDUDQD��SHUDODWDQ�SDGD�SURVHV�WUDQVIRUPDVL�
\DQJ� EHOXP� PHPDGDL�� .RQGLVL� DUHD� ODKDQ�
WHUPLQDO� EDUDQJ� GL� 6XQJDL� /DJRD� VDQJDW�
WHUEDWDV� GDQ� EHOXP� PHPDGDL�� 6HULQJ� WHUMDGL�
ERWWOHQHFN� SDGD� VDDW� SURVHV� VWXIILQJ� PDXSXQ�
VWULSSLQJ�NDUHQD�NHWHUEDWDVDQ�OXDV�DUHD�WHUPLQDO�
VXQJDL� ODJRD�� 6LVWHP� LQIRUPDVL� \DQJ� WHUVHGLD�
EHOXP� WHULQWHJUDVL� GDQ� KDQ\D� PDPSX�
GLPDQIDDWNDQ� XQWXN� NHEXWXKDQ� LQWHUQDO�
.$/2*�� 6DDW� LQL� SHODQJJDQ� EHOXP� GDSDW�
PHPDQIDDWNDQ� SHPHVDQDQ� NRQWDLQHU� GHQJDQ�
IDVLOLWDV� RQOLQH� NDUHQD� NHWHUVHGLDDQ� VLVWHP�
LQIRUPDVL� \DQJ� EHOXP� PHPDGDL�� 6HODLQ� LWX�
EHOXP� WHUVHGLDQ\D� UHIULJHUDWHG� FRQWDLQHU� \DLWX�
FRQWDLQHU� FDUJR� �VKLSSLQJ� FRQWDLQHU�� \DQJ�
GLOHQJNDSL� GHQJDQ� PHVLQ�� SHQGLQJLQ� \DQJ�
GLJXQDNDQ� XQWXN� PHQJDQJNXW� NDUJR� DWDX�
EDUDQJ�EDUDQJ�\DQJ�VHQVLWLI �WHUKDGDS�VXKX�

+DVLO� 3HUKLWXQJDQ� 1LODL� ,QWHQVLWDV� .RQWULEXVL�
.RPSRQHQ�7HNQRORJL
+DVLO� SHUKLWXQJDQ� QLODL� LQWHQVLWDV� NRQWULEXVL�
NRPSRQHQ � W H NQR O RJ L � S DG D � 7DEH O � ��
PHQXQMXNNDQ� EDKZD� NRPSRQHQ� KXPDQZDUH�
GDQ� WHFKQRZDUH� PHPLOLNL� QLODL� ERERW� GXD�
WHUWLQJJL�\DLWX��������+��GDQ��������7���GLLNXWL�
ROHK�NRPSRQHQ� LQIRZDUH�GDQ� RUJDZDUH� VHEHVDU�
�������,��GDQ��������2���%LOD�GLXUXWNDQ��PDND�
QLODL� LQWHQVLWDV� PDVLQJ�PDVLQJ� NRPSRQHQ�
WHUVHEXW�VHEDJDL�EHULNXW��¢K�!�¢W�!�¢L�!�¢R��
1LODL�&RQVLVWHQF\�UDWLR�VHEHVDU������PHQXQMXNNDQ�
EDKZD� SHQLODLDQ� WLQJNDW� NHSHQWLQJDQ� \DQJ�
GLODNXNDQ� WHODK� NRQVLVWHQ� NDUHQD� QLODL� &5�
WHUVHEXW������

<DQWKL��%DVLWK��GDQ�0XQDQGDU���$QDOLVLV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL�SDGD�3HUXVDKDDQ�-DVD�.HUHWD�$SL�%DUDQJ�GHQJDQ�3HQGHNDWDQ�0RGHO�
7HNQRPHWULN
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.RPSRQHQ�7HNQRORJL� 1LODL�LQWHQVLWDV�NRQWULEXVL�

7HFKQRZDUH� ������
+XPDQZDUH� ������
,QIRZDUH� ������
2UJDZDUH� ������
&RQVLVWHQF\�5DWLR��&5�� �����
�

7DEHO��
+DVLO�3HUKLWXQJDQ�1LODL�,QWHQVLWDV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL
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*DPEDU��
'LDJUDP�1LODL�.RQWULEXVL�GDQ�,QWHQVLWDV�.RQWULEXVL�7�+�,�2

'LDJUDP� QLODL� NRQWULEXVL� GDQ� LQWHQVLWDV�
NRQWU LEXVL � 7� +� ,� 2� SDGD� *DPEDU� ��
PHQXQMXNNDQ� EDKZD� NRPSRQHQ� WHNQRORJL�
\DQJ�PHPLOLNL�QLODL�NRQWULEXVL�WHUHQGDK����KDUXV�
PHQMDGL� SHUKDWLDQ� XQWXN� GLWLQJNDWNDQ� ROHK�
RE\HN� SHQHOLWLDQ�� VHEDOLNQ\D� NRPSRQHQ�
WHNQRORJL� \DQJ� PHPLOLNL� QLODL� LQWHQVLWDV�
WHUWLQJJL� PHUXSDNDQ� NRPSRQHQ� WHNQRORJL�
\DQJ� KDUXV� PHQMDGL� SHUKDWLDQ� PDQDMHPHQ�
XQWXN�GLNHPEDQJNDQ��

3HUKLWXQJDQ�7&&
+DVLO� SHUKLWXQJDQ� QLODL� NRHILVLHQ� NRQWULEXVL�
WHNQRORJL�DWDX�7HFKQRORJ\�&RQWULEXWLRQ�&RHIILFLHQW�
� 7 & & � � 3 7 � � . $ / 2 * � S D G D
7DEHO� ��� DGDODK� ����� 0HUXMXN� SDGD�7DEHO� ��
EDKZD� VHODQJ� QLODL� ����7&&�� ����� GDSDW�
GLNDWHJRULNDQ�GDODP�SHQLODLDQ�NXDOLWDWLI �EDKZD�

VWDWXV� WLQJNDWDQ� WHNQRORJL� 37�� .$/2*��
PHQFDSDL� NODVLILNDVL� ´&XNXSµ�� 37�� .$/2*�
SHUOX�PHODNXNDQ�SHQLQJNDWDQ�QLODL�7&&�NH�QLODL�
\DQJ� OHELK� WLQJJL� DJDU� 37��.$/2*�PDPSX�
EHUVDLQJ� GHQJDQ� MDVD� WUDQVSRUWDVL� EDUDQJ�
ODLQQ\D�� �1LODL� NRHILVLHQ�NRQWULEXVL� WHNQRORJL��
37�.$/2*�GLSHQJDUXKL�ROHK�QLODL�NRQWULEXVL�
WHNQRORJL� SDGD� PDVLQJ�PDVLQJ� NRPSRQHQ�
WHNQRORJL�� 37�� .$/2*� SHUOX� PHODNXNDQ��
UHYLX� WHUKDGDS� EDWDV� EDZDK� NHFDQJJLKDQ�
WHNQRORJL��6HODLQ� LWX�SHQLQJNDWDQ�SDGD� �EDWDV�
DWDV�NHFDQJJLKDQ�WHNQRORJL�GDQ�QLODL�VWDWH�RI �WKH�
DUW� MXJD�SHUOX�GLODNXNDQ�XQWXN�PHQLQJNDWNDQ�
QLODL � NRQWULEXVL� NRPSRQHQ� WHNQRORJL��
7LQJJLQ\D� QLODL� � NRQWULEXVL� WHNQRORJL� DNDQ�
EHUSHQJDUXK�SDGD�QLODL�7&&����

7DEHO���
+DVLO�3HUKLWXQJDQ�7&&

.RPSRQHQ�
7HNQRORJL�

����

1LODL�.RQWULEXVL�
����

1LODL�,QWHQVLWDV�
.RQWULEXVL�

����

�A��
�

����

7&&�
�

����

7HFKQRZDUH� ������� ������ ������

����

+XPDQZDUH� ������� ������ ������

,QIRZDUH� ������� ������ ������

2UJDZDUH� ������� ������ ������

�



3ULRULWDV�3HQJHPEDQJDQ�.RPSRQHQ�7HNQRORJL
GL�37��.HUHWD�$SL�/RJLVWLN

�����
8UJHQVL�.HEXWXKDQ

�����
8UJHQVL�.HKDQGDODQ

�����
.HJXQDDQ

�����
3HQJHPEDQJDQ�6XPEHU

'D\D

�����
1LODL�7DPEDK

�����
3HUOXDVDQ�3DQJVD�3DVDU

�����
)RNXV�3HODQJJDQ

�����
3HQFLSWDDQ�,QRYDVL�3URVHV

�����
7HFKQRZDUH

�����
+XPDQZDUH

�����
,QIRZDUH

�����
2UJDZDUH

3ULRULWDV�SHQJHPEDQJDQ�NRPSRQHQ�WHNQRORJL�
3HQHQ WXDQ � S U LR U L W D V � SHQJ HPEDQJ DQ�
NRPSRQHQ� WHNQRORJL� GLWHQWXNDQ� EHUGDVDUNDQ�
WXMXDQ�� NULWHULD�GDQ� VXE�NULWHULD� \DQJ�GLVXVXQ�
GDODP�VWUXNWXU�KLUDUNL�$+3�SDGD�*DPEDU������

3HQHQWXDQ � NU L W H U L D � GDQ � VXE � NU L W H U L D�
EHUGDVDUNDQ�UHOHYDQVLQ\D�VHVXDL�GHQJDQ�WXMXDQ�
SHQHQ WXDQ � S U LR U L W D V � SHQJ HPEDQJ DQ�
NRPSRQHQ�WHNQRORJL�

<DQWKL��%DVLWK��GDQ�0XQDQGDU���$QDOLVLV�.RQWULEXVL�.RPSRQHQ�7HNQRORJL�SDGD�3HUXVDKDDQ�-DVD�.HUHWD�$SL�%DUDQJ�GHQJDQ�3HQGHNDWDQ�0RGHO�
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*DPEDU����

6WUXNWXU�+LUDUNL�3HQHQWXDQ�3ULRULWDV�3HQJHPEDQJDQ�7+,2

.ULWHULD� \DQJ� GLWHQWXNDQ� SDGD� SULRULWDV�
SHQJHPEDQJDQ� NRPSRQHQ� WHNQRORJL� DGDODK�
8UJHQV L � NHEXWXKDQ� � .HKDQGDODQ� GDQ�
.HJXQDDQ��6HGDQJNDQ�SHQHQWXDQ�VXE�NULWHULD�
PHPSHUWLPEDQJNDQ� .H\� 3HUIRUPDQFH� ,QGLFDWRU�
�.3,��RE\HN�SHQHOLWLDQ�\DLWX� �3HQJHPEDQJDQ�
VXPEHU� GD\D�� QLODL� WDPEDK�� SHUOXDVDQ� SDQJVD�
SDVDU��IRNXV�SHODQJJDQ�GDQ�SHQFLSWDDQ�LQRYDVL�
SURVHV�� 3HQHQWXDQ� DOWHUQDWLI � NRPSRQHQ�
WHNQRORJL�7�+�,�2�\DQJ�DNDQ�GLNHPEDQJNDQ��
ROHK�37��.$/2*�KDUXV�EHUGDVDUNDQ�SULRULWDV�
W L Q J N D W � N H S H Q W L Q J D Q � R U J D Q L V D V L ���
EHUGDVDUNDQ�KDVLO�DQDOLVLV�YHUWLNDO�SDGD�VWUXNWXU�
KLUDUNL� SHQHQWXDQ� SULRULWDV� SHQJHPEDQJDQ�
NRPSRQHQ� WHNQRORJL�SDGD�*DPEDU� ��� EDKZD�
SHUWLPEDQJDQ�NULWHULD�XUJHQVL�NHEXWXKDQ�GDQ�
VXE� NULWHULD� SHQJHPEDQJDQ� VXPEHU� GD\D�
PHQMDGL� SHQHQWX� GDODP� SHPLOLKDQ� SULRULWDV�
NRPSRQHQ�WHNQRORJL�\DQJ�DNDQ�GLNHPEDQJNDQ�
ROHK� 37�� .$/2*�� 3ULRULWDV� NRPSRQHQ�
W HNQR ORJ L � \ DQJ � DNDQ � G L NHPEDQJNDQ�
EHUGDVDUNDQ�XUJHQVL�NHEXWXKDQ�37��.$/2*�
VDDW�LQL�DGDODK�NRPSRQHQ�KXPDQZDUH�PHPLOLNL�
QLODL�ERERW�WHUWLQJJL�\DLWX��������37��.$/2*�
MXJD�SHUOX�PHPSHUWLPEDQJNDQ�XUXWDQ�SULRULWDV�
NH���NRPSRQHQ�WHFKQRZDUH�\DQJ�PHPLOLNL�ERERW�
VHEHVDU���������

NRPSRQHQ�KXPDQZDUH�GDQ�WHFKQRZDUH�\DQJ�DNDQ�
KDUXV� PDPSX� PHPEHULNDQ� GDPSDN� SDGD�
SHQJHPEDQJDQ� VXPEHU� GD\D� SHUXVDKDDQ���
1LODL�&RQVLVWHQF\�UDWLR�VHEHVDU������PHQXQMXNNDQ�
EDKZD� SHQLODLDQ� WLQJNDW� NHSHQWLQJDQ� \DQJ�
GLODNXNDQ�WHODK�NRQVLVWHQ�NDUHQD�QLODL�WHUVHEXW�
�������

+DVLO� SHQHOLWLDQ� LQL� PHQJJDPEDUNDQ� NRQGLVL�
WHNQRORJL�SHUXVDKDDQ� MDVD� WUDQVSRUWDVL�NHUHWD�
DSL�EDUDQJ��1LODL�7&&�37��.$/2*�VDDW�LQL�����
DWDX� NRQGLVL� WHNQRORJL� \DQJ� FXNXS�� 1LODL�
NRQWULEXVL�WHUHQGDK�SDGD�NRPSRQHQ�WHFKQRZDUH�
\DQJ� GLVHEDENDQ� ROHK� NHWHUVHGLDDQ� WHNQRORJL�
VDODK� VDWXQ\D� VLVWHP� LQIRUPDVL� \DQJ� EHOXP�
PHPDGDL�� SHQHOLWLDQ� LQL� VHMDODQ� GHQJDQ�
SHQHOLWLDQ��+DUULV� HW� DO��� ������ EDKZD� GDODP�
PHQJKDGDS L � EH UEDJ D L � SH UPDVD O DKDQ�
WUDQVSRUWDVL� GLEXWXKNDQ� VROXVL� EDUX� GDODP�
SHQJRSHUDVLDQ� SHQJDQJNXWDQ� EDUDQJ� \DLWX�
GHQJDQ�SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�\DQJ�
PHPEDZD� EDQ\DN� PDQIDDW� EDJL� RUJDQLVDVL��
�3HUHJR�HW� DO��� ������ MXJD�PHQ\DWDNDQ�EDKZD�
DGRSVL� WHNQRORJL� LQIRUPDVL� ROHK� SHUXVDKDDQ�
MDVD�WUDQVSRUWDVL�EDUDQJ�PHQXQMXNNDQ�EDKZD�
VHPDNLQ�EHVDU�SHUXVDKDDQ��PDND�DNDQ�VHPDNLQ�
WLQJJL�WLQJNDW�DGRSVL�WHNQRORJL�LQIRUPDVLQ\D��
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EDKNDQ�SHUXVDKDDQ�MDVD�WUDQVSRUWDVL�ODLQ�\DQJ�
OHELK�PDMX�PHQJDGRSVL� WHNQRORJL� \DQJ� OHELK�
NRPSOHNV� \DWX� 5DGLR� )UHTXHQF\� ,GHQWLILFDWLRQ�
�5),'���

+DVLO� SHQHOLWLDQ� LQL� GDSDW� GLMDGLNDQ� DUDKDQ�
NHELMDNDQ� GDODP� SHQJHPEDQJDQ� NRPSRQHQ�
WHNQRORJL� EDJL� LQGXVWUL�� DWDX� SHUXVDKDDQ� GDQ�
NKXVXVQ\D� PDQDMHPHQ� 37�� .HUHWD� $SL�
/RJLVWLN��37��.$/2*�GDSDW�XQWXN�PHODNXNDQ�
SHUEDLNDQ� GDQ� SHQLQJNDWDQ� SDGD� NRPSRQHQ�
KXPDQZDUH� GDQ� WHFKQRZDUH� VHKLQJJD� NHVLDSDQ��
NHPDPSXDQ� KXPDQZDUH� GDQ� NHWHUVHGLDDQ�
WHFKQRZDUH� \DQJ� PHPDGDL� DNDQ� PDPSX�
PHPEHULNDQ� GDPSDN� SRVLWLI � WHUKDGDS�
S H Q L Q J N D W D Q � N L Q H U M D � R S H U D V L�
37��.$/2*��6HODLQ�LWX�SHQJXDWDQ�NRPSRQHQ�
LQIRZDUH�GDQ�RUJDZDUH�SHUOX�GLODNXNDQ�DJDU�37��
.$/2*� OHELK� VLDS� PHQJKDGDSL� SHUVDLQJDQ�
GXQLD� ELVQLV� WUDQVSRUWDVL� DQJNXWDQ� EDUDQJ�
PHQJLQJDW� SHOXDQJ� SHQJHPEDQJDQ� OD\DQDQ�
ELVQLV�EHUGDVDUNDQ�NHELMDNDQ�SHPHULQWDK�VDDW�
LQL� WHUUNDLW� SUR\HN� VWUDWHJLV� QDVLRQDO� VDODK�
VDWXQ\D� SHPEDQJXQDQ� LQIUDVWUXNWXU� MDODQ� UHO�
NHUHWD� DSL� GL� EHEHUDSD� NRWD� EHVDU�� ,PSOLNDVL�
WHRULWLV� KDVLO� SHQHOLWLDQ� LQL� PHUXSDNDQ� EXNWL�
HPSLULV� WHUKDGDS� WHRUL� 0RGHO� 7HNQRPHWULN�
\DQJ� PDPSX� PHPEHULNDQ� JDPEDUDQ� VWDWXV�
WHNQRORJL�VHEXDK�LQGXVWUL�SHUXVDKDDQ�VDDW�LQL

6LPSXODQ

1LODL� 7&&� 37�� .$/2*� DGDODK� � ���� DWDX�
NODVLILNDVL� ´&XNXSµ�� 6HFDUD� XPXP� SHUDQ�
WHNQRORJL� EHOXP� RSWLPDO�PHPHQXKL� YLVL� 37��
.$/2*�XQWXN�PHQMDGL�SHUXVDKDDQ�SHQ\HGLD�
MDVD� ORJLVWLN� WHUSDGX�� XQJJXO� GDQ� WHUSHUFD\D��
KHQGDNQ\D� 37�� .$/2*�PHQLQJNDWNDQ� QLODL�
7&&�NH�WLQJNDW�\DQJ�OHELK�WLQJJL�XQWXN�GDSDW�
EHUVDLQJ� GHQJDQ� LQGXVWUL� VHMHQLV� \DQJ� WHODK�
PHQHUDSNDQ�VLVWHP�LQIRPDVL�WHULQWHJUDVL��

.RPSRQHQ� WHNQRORJL� \DQJ�PHQMDGL� SULRULWDV�
XQWXN� GLNHPEDQJNDQ� DGDODK� NRPSRQHQ�
KXPDQZDUH���������GDQ�WHFKQRZDUH����������NHGXD�
NRPSRQHQ�LQL� �PHPLOLNL�QLODL�ERERW�WHUWLQJJL�
GLDQWDUD� NHGXD� NRPSRQHQ� ODLQQ\D�� 37��
.$/2*� KHQGDNQ\D� PHODNXNDQ� EHEHUDSD�
WLQGDNDQ�XQWXN�PHQLQJNDWNDQ�QLODL�7&&��

)RNXV� WHUKDGDS� QLODL� NRQWULEXVL� WHNQRORJL�
WHUHQGDK�NRPSRQHQ�WHNQRORJL�\DLWX�WHFKQRZDUH���
37�� .$/2*� VHEDLNQ\D� PHODNXNDQ� UHYLHX�
WHUKDGDS� IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL�
NHFLOQ\D�QLODL�NRQWULEXVL�NRPSRQHQ�WHNQRORJL��
P H O D N X N D Q � S H U E D L N D Q � � P H Q J L N X W L�
SHUNHPEDQJDQ�WUHQ�WHNQRORJL� LQIRUPDVL�\DQJ�
WHULQWHJUDVL�\DQJ�PDPSX�PHPEHULNDQ�GDPSDN�
HI LV LHQVL � XQWXN� NHJLDWDQ� RSHUDVLRQDO ��
PHODNXNDQ� EHVW� SUDFWLFH� XQWXN� PHUXPXVNDQ�
VWUDWHJL� GDQ� DGDSWDVL� \DQJ� GLSHUOXNDQ� XQWXN�
PHQMDGL�SHUXVDKDDQ� MDVD� OD\DQDQ� WUDQVSRUWDVL�
EDUDQJ�\DQJ�XQJJXO�GDQ�PDPSX�EHUVDLQJ�

'DIWDU�3XVWDND

$KPDG � � 6 � � � � � � � � � � 7H FK Q R O R J \ � L Q�
RUJDQL]DWLRQV�� ,QWHUQDWLRQDO� -RXUQDO� RI �
5HVHDUFK� LQ� %XVLQHVV� 0DQDJHPHQW�� ������
����²����

'HZDQ� 5LVHW� 1DVLRQDO�� �������� $JHQGD� ULVHW�
QDVLRQDO������������-DNDUWD�

'KLND�� +�� � 	� )LWULDQV\DK�� $�� ��������
3HUDQFDQJDQ� VLVWHP� LQIRUPDVL� MDVD�
SHQJLULPDQ�EDUDQJ�EHUEDVLV�ZHE��-XUQDO�
6,0(75,6����������²���

(IIHQGL��8���	�6LPGRUD��6��3����������$QDOLVLV�
NRQWULEXVL� WHNQRORJL� SDGD� SHPEXDWDQ�
PLQXPDQ� VDUL� DSHO� �VWXGL� NDVXV� GL� NVX�
EURVHP��%DWX���,QGXVWULD��-XUQDO�7HNQRORJL�
GDQ�0DQDMHPHQ�$JURLQGXVWUL����������²����

+DPLG��6��5���&KHZ��%��&���	�+DOLP��6����������
:KDW·V� WKH� SULQFLSOHV� RI � WHFKQRORJ\�
PDQDJHPHQW²HOLFLWLQJ� WHFKQRORJ\�
PDQDJHPHQW�SULQFLSOHV� WKURXJK� H[SHUW�
RSLQLRQ��,QWHUQDWLRQDO�-RXUQDO�RI �,QQRYDWLRQ��
0DQDJHPHQW�DQG�7HFKQRORJ\�����������²�����
'RL����������,-,07������9�����

+DUULV��,���:DQJ��<���	�:DQJ��+����������,&7�LQ�
PXOWLPRGDO�WUDQVSRUW�DQG�WHFKQRORJLFDO�
WUHQGV�� 8QOHDVKLQJ� SRWHQWLDO� IRU� WKH�
IXWXUH�� ,QWHUQDWLRQDO� -RXUQDO� RI � 3URGXFWLRQ�
( F R Q R P L F V � � � � � � � � � ² � � � � � 'R L ��
��������M�LMSH�������������

1D]DUXGGLQ�� �������� 0DQDMHPHQ� 7HNQRORJL�
�3HUWDPD���<RJ\DNDUWD��*UDKD�,OPX�

3$7� %337�� �������� 3HGRPDQ� XPXP� $XGLW�
7HNQRORJL��-DNDUWD�
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3HUHJR�� $��� 3HURWWL�� 6��� 	� 0DQJLDUDFLQD�� 5��
�������� ,&7� IRU� ORJLVWLFV� DQG� IUHLJKW�
WUDQVSRUWDWLRQ�� D� OLWHUDWXUH� UHYLHZ� DQG�
UHVHDUFK� DJHQGD�� ,QWHUQDWLRQDO� -RXUQDO� RI �
3K\ V L F D O � ' L V W U L EX W L R Q � 	� /RJ L V W L F V�
0DQDJHPHQW�� ������� ���²����� 'RL��
�������������������������

3UDGDQD��$��+���	�&LSWRPXO\RQR��8�� ��������
$QDOLVLV�NDQGXQJDQ� WHNQRORJL� VHQWUD� LQGXVWUL�
NHUDMLQDQ� NXQLQJDQ� GHQJDQ� SHQGHNDWDQ�
WHNQRPHWULN� XQWXN� SHQ\XVXQDQ� SULRULWDV�
SHPELQDDQ�WHNQRORJL�GL�GHVD�EHMLMRQJ�NHFDPDWDQ�
WU RZXODQ� NDEXSDWHQ� PRMRNHUWR � � �²���
>6NULSVL@�� ,QVWLWXW� 7HNQRORJL� 6HSXOXK�
1RSHPEHU��6XUDED\D�

37�� .HUHWD� $SL� /RJLVWLN�� �������� /DSRUDQ�
7DKXQDQ�������-DNDUWD�

3XMLDQWR�� 7��� $OQD�� 5��� +DVEXOODK�� 6��� 	�
$UG LDQVDK � � , � � ������ � � 3HQ L O D L DQ�
.RQWULEXVL�.RPSRQHQ�7HNQRORJL�GDODP�
$ N W L Y L W D V � 3 U R G X N V L � G L � 3 7 � =�
0HQJJXQDNDQ� 0HWRGH� 7HNQRPHWULN��
-X U Q D O � 7HNQ R O R J L � G D Q � 0DQD M HP H Q�
$JURLQGXVWUL�����������²����

3XUQDPDVDUL�� '�� �������� $XGLW� 7HNQRORJL�
*DODQJDQ� .DSDO� �6WXGL� .DVXV� GL� 37��
,.,��� -XUQDO� ,OPLDK� 7HNQRORJL� 0DULWLP�
:$9(�� ������ ��²���� 5HWULHYHG� IURP�
KWWS���HMXUQDO�ESSW�JR�LG�LQGH[�SKS�-
:�DUWLFOH�YLHZ����������

5DPDGKDQL�� <�� �������� $QDOLVD� 'D\D� 6DLQJ�
3HUXVDKDDQ� 'LWLQMDX� 'DUL� $VVHVPHQ�
7HNQRORJL��-XUQDO�7HNQRORJL�7HFKQRVFLHQWLD��
� � � � � � � � ² � � � � 5 H W U L H Y H G � I U RP�
KWWS���HMXUQDO�ESSW�JR�LG�LQGH[�SKS�-
:�DUWLFOH�YLHZ�����������

5,�� 5�� ,�� �������� 3HUDWXUDQ� 3UHVLGHQ� 1RPRU� ���
7DKXQ������WHQWDQJ�3HUFHSDWDQ�3HODNVDQDDQ�
3UR\HN� 6WUDWHJ LV � 1DVLRQDO � � -DNDU WD ��
5 H W U L H Y H G � I U R P�
KWWS���ULVEDQJ�ULVWHNGLNWL�JR�LG�UHJXODVL
�5,51�SGI�

81(6&$3����������7RN\R�3ODQ�RQ�7HFKQRORJ\�IRU�
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