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*RYHUQPHQW�� GDODP� SHQ\HOHQJJDUDDQ�
SHPHULQWDKDQ� GDHUDK� GL� ,QGRQHVLD� GHQJDQ�
PHQJJXQDNDQ�SHUVSHNWLI�\XULGLV��&LNDO�EDNDO�
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EHUXSD�SHQJDWXUDQ�\DQJ�VXGDK�DGD�SDGD�WLQJNDW�QDVLRQDO�DWDX�SXVDW�VHUWD�VDUDQ�WLQGDN�EDJL�GDHUDK�
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GDODP� SHQ\HOHQJJDUDDQ� VLVWHP� HOHNWURQLN�
XQWXN� SHOD\DQDQ� SXEOLN� GDQ� DGPLQLVWUDVL�
SHPHULQWDKDQ� �XQWXN� VHODQMXWQ\D� GLVHEXW�
6LVWHP� (OHNWURQLN� 3HPHULQWDKDQ� DWDX�
GLVLQJNDW�6(3���1DVNDK�$NDGHPLN�5DQFDQJDQ�

8QGDQJ�8QGDQJ��´� 'H¿QLVL� WHUVHEXW� VHMDODQ�
GHQJDQ� GH¿QLVL� (�*RYHUQPHQW� GL� $PHULND�
6HULNDW� \DQJ� GLFDQDQJNDQ� ROHK� WKH� 8�6��
(OHFWURQLF�*RYHUQPHQW�$FW�RI������

WKH� XVH� E\� WKH� *RYHUQPHQW� RI� ZHE�
EDVHG�,QWHUQHW�DSSOLFDWLRQV�DQG�RWKHU�
LQIRUPDWLRQ� WHFKQRORJLHV�� FRPELQHG�
ZLWK� SURFHVVHV� WKDW� LPSOHPHQW� WKHVH�
WHFKQRORJLHV�� WR� ±� �$�� HQKDQFH� WKH�
DFFHVV�WR�DQG�GHOLYHU\�RI�*RYHUQPHQW�
LQIRUPDWLRQ�DQG�VHUYLFHV�WR�WKH�SXEOLF��
R W K H U � D J H Q F L H V � � D Q G � R W K H U�
*RYHUQPHQW� HQWLWLHV�� RU� �%�� EULQJ�
DERXW� LPSURYHPHQWV� LQ� *RYHUQPHQW�
RSH UD W L RQ V � W KD W � PD\ � L Q F O XGH�
HüHFWLYHQHVV�� HýFLHQF\�� VHUYLFH�
TXDOLW\��RU�WUDQVIRUPDWLRQ�

'H¿QLVL� PHQXUXW� WKH� 8�6�� (OHFWURQLF�
*RYHUQPHQW�$FW�RI������UHODWLI�OHELK�OHQJNDS�
NDUHQD� MXJD� PHQ\LQJJXQJ� LVX� DVSHN�
NHPDQIDDWDQ� GDUL� SHQ\HOHQJJDUDDQ� (�
*RYHUQPHQW� \DQJ� DUDKQ\D� DGDODK� XQWXN�
PHPEDZD� SHUEDLNDQ�SHUEDLNDQ� GDODP�
SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� \DQJ�
PHOLSXWL�� HIHNWLYLWDV�� H¿VLHQVL� GDQ� NXDOLWDV�
GDODP�SHPEHULDQ�SHOD\DQDQ�

6DDW� LQL�� SHPDQIDDWDQ� 7,.� WHODK�
EHUNHPEDQJ�VHPDNLQ�PDVLI��2OHK�NDUHQD�LWX��
PHQGLVNXVLNDQ� SHPDQIDDWDQ� (�*RYHUQPHQW�
GDODP�SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ�GDHUDK�
WHQWX� VHMDODQ� SXOD� GHQJDQ� VHPDQJDW� ]DPDQ��
%HUGDVDUNDQ� SHPDKDPDQ� WHUVHEXW� PDND�
SHQXOLV� DNDQ� PHQJHODERUDVL� DVSHN�DVSHN�
\XULGLV�\DQJ�UHOHYDQ�GDODP�SHQJHPEDQJDQ�(�
*RYHUQPHQW�GDODP�UDQJND�SHQ\HOHQJJDUDDQ�
SHPHULQWDKDQ� GDHUDK� GL� ,QGRQHVLD�� $VSHN�
DVSHN� \XULGLV� \DQJ� GLELFDUDNDQ� PHOLSXWL��
ODQGDVDQ�WHRUHWLVQ\D��GXNXQJDQ�VXSUDVWUXNWXU�
EHUXSD� SHQJDWXUDQ� \DQJ� VXGDK� DGD� SDGD�
WLQJNDW�QDVLRQDO�DWDX�SXVDW�VHUWD�VDUDQ�WLQGDN�
E D J L � G D H U D K � G D O D P � U D Q J N D�
PHQJLPSOHPHQWDVLNDQ� (�*RYHUQPHQW��
WHUXWDPD� SLMDNDQ� DZDOQ\D� EHUXSD� VXDWX�
NHUDQJND� KXNXP� �OHJDO� IUDPHZRUN��� 6HVXDL�
GHQJDQ�SHPDKDPDQ�WHUVHEXW�PDND�WXOLVDQ�LQL�
KHQGDN� EHUDUJXPHQ� PHQGXNXQJ� VXSD\D�
GDHUDK�PHQJLPSOHPHQWDVLNDQ�(�*RYHUQPHQW�

GDODP�SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ�GDHUDK�
VHUWD� XSD\D� KXNXP� \DQJ� VH\RJLDQ\D�
GLODNXNDQ� GDODP� PHQJLPSOHPHQWDVLNDQ� (�
*RYHUQPHQW�WHUVHEXW�

��������3HUPDVDODKDQ
%HUGDVDUNDQ� SHQMHODVDQ� \DQJ� WHODK�

GLNHPXNDNDQ�GL�DWDV�PDND�DGD�WLJD�PDVDODK�
\DQJ�KHQGDN�GLEDKDV�ROHK�WXOLVDQ�LQL��\DLWX��
��� � DSDNDK� ODQGDVDQ� WHRUHWLV� XQWXN� (�

*RYHUQPHQW� GDODP� SHQ\HOHQJJDUDDQ�
SHPHULQWDKDQ�GDHUDK"�

� � � � $ S D N D K � ( �*R Y H U QPH Q W � G D O DP�
SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� GDHUDK�
VXGDK�GLGXNXQJ�ROHK� NHUDQJND�KXNXP�
\DQJ�PHPDGDL"�

��� � � $SDNDK� \DQJ� KDUXV� GLODNXNDQ� GDHUDK�
GDODP� PHQJLPSOHPHQWDVLNDQ� (�
*RYHUQPHQW� GDODP� SHQ\HOHQJJDUDDQ�
SHPHULQWDKDQ�GDHUDK"

��������0HWRGH�3HQHOLWLDQ
7XOLVDQ� LQL� PHUXSDNDQ� KDVLO� GDUL�

SHQHOLWLDQ� KXNXP� �OHJDO� UHVHDUFK�� GHQJDQ�
PHQJJXQDNDQ � SHQGHND WDQ � W HR UH W L V �
NRQVHSWXDO� �FRQFHSWXDO� DSSURDFK�� GDQ�
SHQGHNDWDQ� SHUXQGDQJ�XQGDQJDQ� �VWDWXWH�
DSSURDFK��� ,WX� DUWLQ\D�� SHUPDVDODKDQ� \DQJ�
GLUXPXVNDQ� GL� DWDV� EHUXVDKD� XQWXN� GLMDZDE�
DWDX� GLEHULNDQ� SHQGDSDW� VHFDUD� KXNXP�
GHQJDQ�EHUEDVLV�DWDX�PHQJDFX�SDGD�VXPEHU�
V X P E H U � K X N X P � \ D Q J � P H O L S X W L�
GRNWULQ�SHQGDSDW�SHQGDSDW�VDUMDQD�GL�ELGDQJ�
, O P X � + X N XP � � N K X V X V Q \ D � + X N XP�
$GPLQLVWUDVL�� VHUWD� SHUDWXUDQ� SHUXQGDQJ�
XQGDQJDQ�

��������.HUDQJND�7HRUL
.HUDQJND� WHRUL�\DQJ�GLJXQDNDQ�ROHK�

SHQHOLWLDQ� LQL� DGDODK� DGDSWDVL� NRQVHSVL�
+XNXP�$GPLQLVWUDVL�WHUKDGDS�SHUNHPEDQJDQ�
7,.�\DQJ�EHULPSOLNDVL�PHQGRURQJ�SHUXEDKDQ�
GDODP�WHNQLN�SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ�
GHQJDQ�PHQJJXQDNDQ�7,.��(�*RYHUQPHQW���
3DGD� SULQVLSQ\D�� KXNXP� KDUXV� VHQDQWLDVD�
PHQ\HVXDLNDQ� GLUL � GHQJDQ� GLQDPLND�
NHPDV\DUDNDWDQ� NDUHQD� KXNXP� EHUIXQJVL�
PHUHVSRQV� GLQDPLND� WHUVHEXW� GHQJDQ� MDODQ�
PHQHWDSNDQ� VXDWX� SUHVNULSVL�� 6DODK� VDWX�
GLQDPLND� NHPDV\DUDNDWDQ� SDOLQJ� SHQWLQJ�
DGDODK�SHQJJXQDDQ�7,.��NKXVXVQ\D�LQWHUQHW��
VHFDUD�PHOXDV�� 8QWXN� LWX� KXNXP� �WHUPDVXN�

���

7LWRQ�6ODPHW�.XUQLD��8PEX�5DXWD��$ULH�6LVZDQWR��(�*RYHUQPHQW



+XNXP� $GPLQLVWUDVL�� EHUWDQJJXQJ� MDZDE�
X Q W X N � P H Q J D W X U � S H Q J J X Q D D Q � G D Q�
SHQ\DODKJXQDDQ� WHNQRORJL� VHUWD� MDQJNDXDQ�
DSOLNDVLQ\D��1��/XFFKL���������

6HPXD� SURGXN� WHNQRORJL� SDVWL�
PHPLOLNL� GDPSDN� SRVLWLI� GDQ� QHJDWLI��
WHUPDVXN� 7,.� �.�'�� 3LPSOH�� ������� +DO�
SULQVLSQ\D� VHEDJDLPDQD� GLWHNDQNDQ� ROHK�
/XFFKL� DGDODK�� ³&RQWLQXLQJ� DGYDQFHV� LQ�
VFLHQWL¿F�DQG� WHFKQRORJLFDO� LQQRYDWLRQV�DUH�
HVVHQWLDO� WR� PRGHUQ� VRFLHWLHV�� +LVWRULFDOO\��
VXFK� GHYHORSPHQWV� KDG� LPSURYHG� OLYLQJ�
FRQGLWLRQV�LQ�ERWK�GHYHORSHG�DQG�GHYHORSLQJ�
FRXQWULHV��8QGHUVWDQGLQJ�WKHLU�IXQFWLRQ�DQG�
UHJXODWLRQ�PHDQV�GH¿QLQJ�DQG�FODULI\LQJ�WKH�
UHODWLRQVKLS�EHWZHHQ�VFLHQFH�DQG�WHFKQRORJ\�
DGYDQFHV�DQG�VRFLHW\
V�DELOLW\�WR�EHQH¿W�IURP�
LW�´� �1�� /XFFKL�� ������ 2OHK� NDUHQD� LWX��
VHSHQGDSDW�GHQJDQ�/XFFKL��SHUOX�SHPDKDPDQ�
PHQJHQDL� GDPSDN� SRVLWLI� GDUL� WHNQRORJL�
VHKLQJJD� SHQJDWXUDQ� SHPDQIDDWDQQ\D�
PDPSX� EHUGDPSDN�PHQJXQWXQJNDQ��'DODP�
UDQJND� SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ��
SHPDQIDDWDQ�7,.�GL\DNLQL� OHELK�EDQ\DN�VLVL�
SRVLWLIQ\D��.DUHQD� LWX��+XNXP�$GPLQLVWUDVL�
V H E D J D L � K X N XP � \ D Q J � P H Q G D V D U L�
EHURSHUDVLQ\D� VXDWX� SHPHULQWDKDQ� SHUOX�
PHQGRURQJ� SHPDQIDDWDQ� 7,.� GDODP�
SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ�� WHUPDVXN�
SDGD�SHPHULQWDKDQ�GDHUDK�

%������3HPEDKDVDQ
��� � � �.RQVHSVL�+XNXP�$GPLQLVWUDVL�%DUX�

GDQ�(�*RYHUQPHQW
/ D Q G D V D Q � W H R U H W L V � X Q W X N�

SHQJLPSOHPHQWDVLDQ� (�*RYHUQPHQW� GDODP�
SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ�GDHUDK�DGDODK�
NRQVHSVL� +XNXP� $GPLQLVWUDVL� %DUX� �1HZ�
$GPLQLVWUDWLYH�/DZ��\DQJ�OHELK�PHQHNDQNDQ�
SDGD� LVX�LVX� NRQWHPSRUHU� VHSHUWL� SHUOXQ\D�
DNXQWDELOLWDV� GDQ� H¿VLHQVL� SHPHULQWDKDQ��
.RQVHSVL�+XNXP�$GPLQLVWDVL�%DUX�LQL�VHFDUD�
VLPEROLV� ELDVD� GLVHEXW� GHQJDQ� LVWLODK�*RRG�
*RYHUQDQFH�DWDX�*RRG�$GPLQLVWUDWLRQ�

6HSHUWL� VXGDK� PHQMDGL� SHQJHWDKXDQ�
XPXP�EDKZD�NRQVHS�JRRG�JRYHUQDQFH�SDGD�
PXODQ\D� PHUXSDNDQ� EHQWXN� SHQV\DUDWDQ�
�FRQGLWLRQDOLWLHV�� \DQJ� GLDMXNDQ� ROHK�
OHPEDJD�NHXDQJDQ�LQWHUQDVLRQDO�GDQ�QHJDUD�
QHJDUD� NUHGLWXU� NHSDGD� QHJDUD�QHJDUD�
GHELWXUQ\D� �0�� .MDHU� 	� .�� .LQQHUXSU� �������
0RWLI�PHUHND�PHQXQWXW�SHPEHUODNXDQ�JRRG�

JRYHUQDQFH� NHSDGD� QHJDUD�QHJDUD� GHELWXU�
VDQJDW�MHODV�\DLWX�DJDU�NUHGLW�PHUHND�
DPDQ
��
$NDQ� WHWDSL�� FDUD� SDQGDQJ� SROLWLV� D� SULRUL�
GHPLNLDQ� WHQWX� WLGDN� GDSDW� EHJLWX� VDMD�
GLWHULPD� NDUHQD� NRQVHS� JRRG� JRYHUQDQFH�
VHQGLUL�VHEHQDUQ\D�VHFDUD�LQWULQVLN�PHPLOLNL�
PDNQD� DWDX� SHQJHUWLDQ� \DQJ� SRVLWLI� VHFDUD�
NRQWHNVWXDO�� 'DODP� SHUVSHNWLI� GHPLNLDQ��
NRQVHS� JRRG� JRYHUQDQFH� OHELK� EDQ\DN� VLVL�
SRVLWLIQ\D� NHWLND� GLEHUODNXNDQ� VHEDJDL� DVDV�
DWDX� SULQVLS� KXNXP� \DQJ� PHQGDVDUL�
KXEXQJDQ� DQWDUD� SHPHULQWDK� GHQJDQ� UDN\DW�
DWDX�ZDUJD�QHJDUD�NHWLPEDQJ�VHEDOLNQ\D��+DO�
LQL�VHMDODQ�GHQJDQ�PLVVLRQ�VWDWHPHQW�+XNXP�
$GPLQLVWUDVL� \DQJ� GLNHPXNDNDQ� ROHK� &DQH�
\ D L W X � � ³ W K H � P D L Q � V L J Q L ¿ F D Q F H � R I�
DGPLQLVWUDWLYH� ODZ� QRUPV� LV� QRW� WKDW� WKH\�
SURYLGH� VWDQGDUGV� IRU� GHDOLQJ� ZLWK� EDG�
DGPLQLVWUDWLRQ� EXW� WKDW� WKH\� KHOS� WR� GH¿QH��
H Q F R X U D J H � � D Q G � S U R P R W H � J R R G�
DGPLQLVWUDWLRQ�´��3��&DQH���������

6LVL� SRVLWLI� LQKHUHQ� GDODP� NRQVHS�

JRRG�JRYHUQDQFH� QDPSDN�GDODP�SHQMHODVDQ�

%DQN� 'XQLD� � WKH� :RUOG� %DQN� � \DQJ�

PHPEHULNDQ�LQGLNDWRU�VHEDJDL�NULWHULD�XQWXN�

JRRG � JRYH UQDQFH � V HEDJD L � E H U L NX W ��

³SUHGLFWDEOH�� HQOLJKWHQHG� DQG� RSHQ� SROLF\�

SURFHVVHV�� EXUHDXFUDF\� ZLWK� D� SURIHVVLRQDO�

HWKRV�� D� JRYHUQPHQW� DFFRXQWDEOH� IRU� LWV�

DFWLRQV�� D� VWURQJ� FLYLO� VRFLHW\� SDUWLFLSDWLQJ�

DFWLYHO\� LQ�SXEOLF�DüDLUV�� DQG�DOO� XQGHU� WKH�

UXOH�RI�ODZ�´��:RUOG�%DQN��íõõð��%HUGDVDUNDQ�

NUL WHU LD � WHUVHEXW � PDND� NRQVHS� JRRG�

JRYHUQDQFH� GDSDW� GLWHULPD� VHFDUD� REMHNWLI�

VHEDJDL� V\DUDW� \DQJ� PHPDQJ� GL� GDODPQ\D�

PHQJDQGXQJ�VLVL�VLVL�SRVLWLI�LQKHUHQ�

6HFDUD� \XULGLV� � GDODP� NRQWHNV�

,QGRQHVLD��UHVWDWHPHQW�DVDV�DVDV�DWDX�SULQVLS�

S U L Q V L S � JRRG � J R Y H U Q DQ F H � V H E D J D L�

EHVWXUVQRUPHQ� �QRUPD�QRUPD� DWDX� NDLGDK�

NDLGDK�SHPHULQWDKDQ��WHODK�GLODNXNDQ�PHODOXL�

8QGDQJ�8QGDQJ� 1RPRU� ��� 7DKXQ� �����

WHQWDQJ�$GPLQLVWUDVL�3HPHULQWDKDQ��88�1R��

��� 7DKXQ� ������� +DO� LWX� WHUFHUPLQ� GDUL��

SHUWDPD��PDNVXG�GLEHUODNXNDQQ\D�88�1R�����

7DKXQ������VHEDJDL�GDVDU�KXNXP�EDJL�EDGDQ�

GDQ�DWDX� SHMDEDW� SHPHULQWDKDQ�� ZDUJD�

PDV\DUDNDW��GDQ�SLKDN�SLKDN�ODLQ�\DQJ�WHUNDLW�

GHQJDQ� DGPLQLVWUDVL� SHPHULQWDKDQ� GDODP�

X S D \ D � P H Q L Q J N D W N D Q � N X D O L W D V�

SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ��3DVDO���88�1R��
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���7DKXQ��������.HGXD��WXMXDQ�GLEHUODNXNDQQ\D�

88�1R�����7DKXQ�������\DLWX��PHQFLSWDNDQ�

WHU W LE � SHQ\HOHQJJDUDDQ� DGPLQLVWUDVL�

SHPHULQWDKDQ�� PHQFLSWDNDQ� NHSDVWLDQ�

K X N X P � � P H Q F H J D K � W H U M D G L Q \ D�

SHQ\DODKJXQDDQ� ZHZHQDQJ�� PHQMDPLQ�

DNXQWDELOLWDV� EDGDQ� GDQ�DWDX� SHMDEDW�

SHPHULQWDKDQ�� PHPEHULNDQ� SHUOLQGXQJDQ�

KXNXP� NHSDGD� ZDUJD� PDV\DUDNDW� GDQ�

DSDUDWXU� SHPHULQWDKDQ�� PHODNVDQDNDQ�

NHWHQWXDQ� SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ�

G D Q � P H Q H U D S N D Q � D V D V � D V D V � XPXP�

SHPHULQWDKDQ� \DQJ� EDLN�� PHPEHULNDQ�

SHOD\DQDQ�\DQJ�VHEDLN�EDLNQ\D�NHSDGD�ZDUJD�

PDV\DUDNDW���3DVDO���88�1R�����7DKXQ�������

6HODLQ � VHJL � NHDEVDKDQ� KXNXP�

�UHFKWPDWLJKHLG��� NLQHUMD� SHPHULQWDK� GDODP�

SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� MXJD� OD]LP�

GLQLODL� EHUGDVDUNDQ� SDUDPHWHU� H¿VLHQVL� GDQ�

HIHNWLYLWDVQ\D��GRHOPDWLJKHLG�� �3�0��+DGMRQU�

����� � � $VDV� H¿VLHQVL� GDQ� HIHNWLYLWDV�

SHPHULQWDKDQ� EHUNDLWDQ� GHQJDQ� DSDNDK�

WLQGDN� SHPHULQWDKDQ� EHUKDVLO� PHQFDSDL�

WXMXDQ�VDVDUDQQ\D� DWDX� WLGDN�� DSDNDK� KDVLO�

\DQJ� GLSHUROHK� VHSDGDQ� GHQJDQ� ELD\D� \DQJ�

GLWDQJJXQJ�� DSDNDK� WLQGDNDQ� WHUVHEXW� WLGDN�

WHUKLQGDUNDQ�� DWDX� DSDNDK� PDVLK� DGD�

DOWHUQDWLI�ODLQQ\D�GHQJDQ�KDVLO�\DQJ�OHELK�EDLN�

�.�'�� 'DUXPXUWLU� ������� 'DODP� NRQWHNV� DVDV�

JRRG� JRYHUQDQFH�� H¿VLHQVL� GDQ� HIHNWLYLWDV�

SHPHULQWDKDQ� DGDODK� DODVDQ� VXEVWDQWLI� GL�

ED O LN � SHQ W LQJQ\D � NH WH UEXNDDQ � D WDX�

WUDQVSDUDQVL�SHPHULQWDKDQ�NDUHQD�KDO�LWX�\DQJ�

PHPEHULNDQ�SHOXDQJ�VHEHVDU�EHVDUQ\D�XQWXN�

SDUWLVLSDVL�PDV\DUDNDW�GDODP�SHPHULQWDKDQ�

$NDQ� WHWDSL�� OHELK� MDXK� ODJL�� DVSHN�

NHHNRQRPLDQ� GDODP� SHQ\HOHQJJDUDDQ�

SHPHULQWDKDQ� MXJD� GDSDW� EHUSRVLVL� VHEDJDL�

YDULDEHO� PDQGLUL� GDODP� UDQJND� SHQFDSDLDQ�

H¿VLHQVL� GDQ� HIHNWLYLWDV� SHPHULQWDKDQ��

'HQJDQ� NHWHUEDWDVDQ� VXPEHU� GD\D� PDND�

SHULODNX� WLGDN� H¿VLHQ� GDQ� WLGDN� HIHNWLI� GDUL�

SHPHULQWDK�DGDODK�SUDNWLN�SHPHULQWDKDQ�\DQJ�

WLGDN�EHUPRUDO��+��0F&RXEUH\�	�1�'��:KLWH���

6DDW�VHNDUDQJ��LVX�WHUVHEXW�NHPEDOL�EHUJHPD�

GHQJDQ� VORJDQ� -RNR�:LGRGR�� 3UHVLGHQ� NH���

5HSXEOLN� ,QGRQHVLD�� \DQJ� GLNHQDO� GHQJDQ�


UHYROXVL�PHQWDO
�

+XEXQJDQ�DQWDUD�LQVWUXPHQWDOLVDVL�(�

*RYHUQPHQW � GDODP� SHQ\HOHQJJDUDDQ�

SHPHULQWDKDQ�GHQJDQ�DVDV�DVDV�DWDX�SULQVLS�

SULQVLS�JRRG�JRYHUQDQFH�VHEDJDL�WRORN�XNXU�

\XULGLV�GDODP�SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ�

PHQMDGL� MHODV�� \DLWX� XQWXN� PHPSHUEDLNL�

NXDOLWDV� NLQHUMD� SHPHULQWDK�� 6HFDUD� OHELK�

VSHVL¿N��GDODP�NRQWHNV�DVDV�DVDV�GDQ�SULQVLS�

SULQVLS�JRRG�JRYHUQDQFH��SHUEDLNDQ�NXDOLWDV�

NLQHUMD� SHPHULQWDK� KDUXV� GLGRURQJ� VDODK�

VDWXQ\D� GDODP� EHQWXN� NHSDWXKDQ� WHUKDGDS�

DVDV� NHWHUEXNDDQ�WUDQVSDUDQVL� SHPHULQWDKDQ�

GDQ� DVDV� H¿VLHQVL�HIHNWLYLWDV� SHPHULQWDKDQ��

%HUGDVDUNDQ� SHPDKDPDQ� GHPLNLDQ� PDND�

LQVWUXPHQWDOLVDVL� VLVWHP� HOHNWURQLN� GDODP�

SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� GLKDUDSNDQ�

GDSDW� PHQGRURQJ� DWDX� PHQLQJNDWNDQ�

NHWHUEXNDDQ� GDQ� H¿VLHQVL�HIHNWLYLWDV�

SHPHULQWDKDQ�VXSD\D�WXQWXWDQ�DVDV�DVDV�DWDX�

SULQVLS�SULQVLS� JRRG� JRYHUQDQFH� GDSDW�

GLZXMXGNDQ�
.HWHUEXNDDQ� GDODP� DNVHV� LQIRUPDVL�

SXEOLN� KDQ\D� VDODK� VDWX� DVSHN� VDMD� GDODP�
PHQMDZDE� SHUVRDODQ� NHWHUEXNDDQ� DWDX�
WUDQVSDUDQVL� SHPHULQWDKDQ� VHFDUD� XPXP��
$NDQ�WHWDSL�GDSDW�MXJD�GLSDKDPL�GL�VLQL�EDKZD�
NHWHUEXNDDQ�DWDV�DNVHV�LQIRUPDVL�SXEOLN�GDSDW�
EHUPDNQD� VHEDJDL� VWDUWLQJ� SRLQW� XQWXN�
NHWHUEXNDDQ� DWDX� WUDQVSDUDQVL� SHPHULQWDKDQ�
VHFDUD� XPXP�� 'DODP� SHQJHUWLDQ� GHPLNLDQ�
PDND�NHWHUEXNDDQ�LQIRUPDVL�SXEOLN�PHQMDGL�
VDQJDW � SHQW LQJ � VHEDJDL � EDJLDQ � GDU L�
NHWHUEXNDDQ� DWDX� WUDQVSDUDQVL� SHPHULQWDKDQ�
VHFDUD�XPXP��5��'RXJODV�������

.HWHUEXNDDQ� DWDX� WUDQVSDUDQVL�

SHPHULQWDKDQ�GDSDW�PHQGRURQJ�DNXQWDELOLWDV�

SHPHULQWDKDQ�PHUXSDNDQ�LVX�VDQJDW�SHQWLQJ�

GDODP� GHPRNUDVL � � WHUXWDPD� JDJDVDQ�

SHPHU LQ WDKDQ � XQ WXN � UDN\D W � � 3 URVHV�

SHQJDZDVDQ�WHUKDGDS�MDODQQ\D�SHPHULQWDKDQ�

VXSD\D� KDVLO�KDVLO� GDUL� SHPHULQWDKDQ� EHQDU�

EHQDU� GDSDW� GLQLNPDWL� UDN\DW� KDQ\D� GDSDW�

GLNRQGLVLNDQ� ROHK� NHWHUEXNDDQ� DWDX�

W UDQVSDUDQV L � SHPHU LQ WDKDQ � � 'HQJDQ�

SHQJHUWLDQ� LQL� PDND� NHWHUEXNDDQ� DWDX�

W U D Q V S D U D Q V L � S HP H U L Q W D K D Q � D N D Q�

PHPXGDKNDQ� SHQJDZDVDQ� ROHK� UDN\DW�

WHUKDGDS� SHPHULQWDKQ\D� VHKLQJJD� GDSDW�

P H Q G R U R Q J � S U R V H V � D N X Q W D E L O L W D V�

SHPHULQWDKDQ�VHPDNLQ�OHELK�EDLN�
,QVWUXPHQWDOLVDVL� VLVWHP� HOHNWURQLN�

XQWXN� SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� �(�

���

7LWRQ�6ODPHW�.XUQLD��8PEX�5DXWD��$ULH�6LVZDQWR��(�*RYHUQPHQW



*RYHUQPHQW�� GLKDUDSNDQ�PDPSX�PHQMDZDE�
LVX� DNXQWDELOLWDV� SHPHULQWDKDQ� VHKLQJJD�
NHSDWXKDQ�SHPHULQWDK�WHUKDGDS�DVDV�H¿VLHQVL�
GDQ� HIHNWLYLWDV� SHPHULQWDKDQ� GDSDW� WHUMDGL��
7HQ WDQJ � KXEXQJDQ � ODQJVXQJ � DQ WD UD�
LQVWUXPHQWDOLVDVL� VLVWHP� HOHNWURQLN� XQWXN�
SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� GHQJDQ�
H¿VLHQVL� .XELFHN� HW�DO��� VHFDUD� HNVSOLVLW�
PHQ\DWDNDQ�� ³%\� SURYLGLQJ� SXEOLF� VHUYLFHV�
YLD� WKH� ,QWHUQHW�� LW� ZDV� WKRXJKW� WKDW� SXEOLF�
VHUYLFHV� ZRXOG� EHFRPH� PRUH� FXVWRPHU�
FHQWHUHG� DQG� HýFLHQW�´� �+�� .XELFHN�� ������
.H\DNLQDQ� VHQDGD�� GDQ� OHELK� OXDV�� MXJD�
GLVDPSDLNDQ� ROHK� (XURSHDQ� &RPPLVVLRQ�
WHQWDQJ� PDQIDDW� GDUL� (�*RYHUQPHQW� \DLWX��
³0RUH� RSHQ� DQG� WUDQVSDUHQW�� UHLQIRUFLQJ�
GHPRFUDWLF� SDUWLFLSDWLRQ�� 0RUH� VHUYLFH�
RULHQWHG�� SURYLGLQJ� SHUVRQDOL]HG� DQG�
LQFOXVLYH� VHUYLFHV� WR� HDFK� FLWL]HQ�� 0RUH�
SURGXFWLYH�� GHOLYHULQJ� PD[LPXP� YDOXH� IRU�
WD[SD\HUV
�PRQH\�´��+��.XELFHN��������

0HQ\LPDN� SDQGDQJDQ� GL� DWDV�� DZDO�
PXOD� PXQFXOQ\D� JDJDVDQ� (�*RYHUQPHQW��
V D VD UDQ � \DQJ � KHQGDN � G LFDSD L � L D O DK�
PHPDNVLPDONDQ� SHOD\DQDQ� SHPHULQWDKDQ�
DWDX� SHOD\DQDQ� SXEOLN� NHSDGD� PDV\DUDNDW�
VHEDJDL� NRQVXPHQ� �SHQJJXQD��� 3RVLVL�
PDV\DUDNDW� VHEDJDL� NRQVXPHQ� �SHQJJXQD��
SHOD\DQDQ� SHPHULQWDKDQ� PHQJJHUDNNDQ�
SHPHULQWDK� XQWXN� PHQJXSD\DNDQ� VXSD\D�
SURVHV� GDQ� SURGXN� SHOD\DQDQ� SHPHULQWDKDQ�
H¿VLHQ�GDQ�HIHNWLI��)DNWRU�XWDPD�GDUL�H¿VLHQVL�
DGDODK� SHQJJXQDDQ� VXPEHU� GD\D� VHFDUD�
W H U NHQGD O L � G D O DP � PHPEH U L NDQ � GDQ�
PHQJKDVLONDQ� MDVD�SHOD\DQDQ�SHPHULQWDKDQ��
WHUPDVXN� PHPLQLPDOLVLU� EHEDQ�EHEDQ� \DQJ�
WLGDN�SHUOX� GL� SLKDN�PDV\DUDNDW�� 6HPHQWDUD�
IDNWRU� XWDPD� GDUL� HIHNWLYLWDV� DGDODK�
SHOD\DQDQ� SHPHULQWDKDQ� DWDX� SHOD\DQDQ�
SXEOLN�\DQJ�GLEHULNDQ�PHPDQJ� WHSDW� VHVXDL�
G H Q J D Q � N H E X W X K D Q � P D V \ D U D N D W ��
,QVWUXPHQWDOLVDVL� VLVWHP� HOHNWURQLN� XQWXN�
SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� GL\DNLQL�
PDPSX�PHQMDZDE�NHEXWXKDQ�WHUNDLW�H¿VLHQVL�
GDQ� HIHNWLYLWDV� GDODP� SHQ\HOHQJJDUDDQ�
SHPHULQWDKDQ�� .HVDGDUDQ� GHPLNLDQ� WLGDN�
WHUOHSDV�GDUL�NHSHUFD\DDQ�WHUKDGDS�WHNQRORJL�
LQIRUPDVLQ\D�LWX�VHQGLUL�VHKLQJJD�DWDV�GDVDU�
N H S H U F D \ D D Q � W H U V H E X W � D N K L U Q \ D�
GLNHPEDQJNDQ�PRGHO�(�*RYHUQPHQW�

(¿VLHQVL�GDQ�HIHNWLYLWDV�SHPHULQWDKDQ�
SDGD� KDNLNDWQ\D� PHUXSDNDQ� NRQVHNXHQVL�

ORJLV� GDUL� LQVWUXPHQWDOLVDVL� (�*RYHUQPHQW��
7HUNDLW�GHQJDQ�NHWHUEXNDDQ�DWDX�UDQVSDUDQVL�
S H P H U L Q W D K D Q � � ( � * R Y H U Q P H Q W�
PHQJNRQGLVLNDQ�WLPEXOQ\D�NHWHUEXNDDQ�DWDX�
WUDQVSDUDQVL� SHPHULQWDKDQ� VHKLQJJD� GHQJDQ�
SUD�NRQGLVL� WHUVHEXW� PDND� GLKDUDSNDQ� DNDQ�
PHQLQJNDWNDQ� SDUWLVLSDVL�PDV\DUDNDW� GDODP�
SHPHULQWDKDQ�� 0HQLQJNDWQ\D� SDUWLVLSDVL�
PDV\DUDNDW� GDODP� SHPHULQWDKDQ� DNDQ�
EHULPSOLNDVL� SDGD� H¿VLHQVL� GDQ� HIHNWLYLWDV�
SHPHULQWDKDQ��%��6RU�������

/HELK� MDXK� ODJL�� VHEDJDL� VHEXDK�

S U R G X N � W H N Q R O R J L � \ D Q J � V L I D W Q \ D�

PHPSHUPXGDK� SHNHUMDDQ� PDQXVLD�� (�

*RYHUQPHQW� MXJD�PHPLOLNL�NDUDNWHU� LQKHUHQ�

XQWXN�FHQGHUXQJ�PHQFLSWDNDQ�SHQJKHPDWDQ�

SHQJKHPDWDQ�VHFDUD�HNRQRPLV��2OHK�NDUHQD�

LWX��EHUGDVDUNDQ�SHPEDKDVDQ�GL�DWDV�QDPSDN�

EDKZD� (�*RYHUQPHQW� NRQVLVWHQ� GDODP�

PHQGXNXQJ� SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ�

EHUGDVDUNDQ� DVDV�DVDV� DWDX� SULQVLS�SULQVLS�

JRRG� JRYHUQDQFH�� \DLWX� XQWXN� PHQGRURQJ�

WUDQVSDUDQVL�NHWHUEXNDDQ� SHPHULQWDKDQ� GDQ�

XQWXN�PHQGRURQJ�H¿VLHQVL�HIHNWLYLWDV�NLQHUMD�

SHPHULQWDK�� 'DODP� NRQWHNV� GHPLNLDQ��

SDQGDQJDQ�2UJDQL]DWLRQ� IRU� (FRQRPLF� DQG�

&R�RSHUDWLRQ� DQG� 'HYHORSPHQW� �2(&'��

\DQJ�PHQ\DWDNDQ�EDKZD�³2SHQ�JRYHUQPHQW�

PHDQV� FOHDQHU� JRYHUQPHQW�� 2SHQQHVV� LQ�

JRYHUQPHQW�HQDEOHV�HüHFWLYH�SXEOLF�VFUXWLQ\�

ZKLFK��LQ�WXUQ��KHOSV�WR�DFKLHYH�DQG�PDLQWDLQ�

KLJK� VWDQGDUGV� RI� LQWHJULW\� LQ� WKH� SXEOLF�

VSKHUH´��2(&'�*XLGLQJ�3ULQFLSOHV���������MXJD�

EHUODNX�VHFDUD�PXWDWLV�PXWDQGLV�WHUKDGDS�LVX�

LQVWUXPHQWDOLVDVL� VLVWHP� HOHNWURQLN� XQWXN�

SHQ\H OHQJJDUDDQ � SHPHU LQ WDKDQ � �(�

*RYHUQPHQW��

��� � .HUDQJND� 3HUDWXUDQ� 3HUXQGDQJ��

XQGDQJDQ � 7HUND L W � GHQJDQ � (�

*RYHUQPHQW

3HQJLPSOHPHQWDVLDQ� (�*RYHUQPHQW�

GDODP� SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� SDGD�

KDNLNDWQ\D� WHODK� GLWXQMDQJ� ROHK� NHEHUDGDDQ�

SHUDWXUDQ�SHUXQGDQJ�XQGDQJDQ�SDGD� WLQJNDW�

QDVLRQDO�� PHVNLSXQ� EHOXP� DGD� XQGDQJ�

XQGDQJ�\DQJ�VHFDUD�NKXVXV�PHQJDWXU�WHQWDQJ�

(�*RYHUQPHQW� �.HLQJLQDQ� XQWXN� PHQJDGDNDQ�

XQGDQJ�XQGDQJ���%DJLDQ�LQL�DNDQ�PHQMHODVNDQ�

PDWHUL� PXDWDQ� SHUDWXUDQ� SHUXQGDQJ�

XQGDQJDQ� H[LVW LQJ � \DQJ� PHQGXNXQJ�

���

0DVDODK���0DVDODK�+XNXP��-LOLG����1R�����$SULO�������+DODPDQ��������



SHQJLPSOHPHQWDVLDQ� (�*RYHUQPHQW� GDODP�

SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� VHFDUD�

XPXP� � GDQ � GD ODP� SHQ\HOHQJJDUDDQ�

SHPHULQWDKDQ�GDHUDK�VHFDUD�NKXVXV�

3HULKDO� NHZHQDQJDQ� GDQ� WDQJJXQJ�

MDZDE� SHQ\HOHQJJDUDDQ� (�*RYHUQPHQW� GL�

GDHUDK�GDSDW�GLSHUKDWLNDQ�GDODP�3DVDO����D\DW�

����KXUXI�M�8QGDQJ�8QGDQJ�1RPRU����7DKXQ�

�����WHQWDQJ�3HPHULQWDKDQ�'DHUDK��88�1R��

���7DKXQ��������\DQJ�GL�GDODPQ\D�PHQJDWXU�

WHQWDQJ�VDODK�VDWX�XUXVDQ��EDFD��NHZHQDQJDQ��

SHPHULQWDKDQ� ZDMLE� \DQJ� WLGDN� EHUNDLWDQ�

GHQJDQ�SHOD\DQDQ�GDVDU�\DLWX�NRPXQLNDVL�GDQ�

LQIRUPDWLND�� 6HODQMXWQ\D� GDODP� /DPSLUDQ�

KXUXI� 3� � 88� 1R�� ��� 7DKXQ� ����� \DQJ�

PHQJDWXU� WHQWDQJ� SHPEDJLDQ� XUXVDQ�

SHPHULQWDKDQ� DQWDUD� SHPHULQWDK� SXVDW��

SURYLQVL�GDQ�NDEXSDWHQ�NRWD��SHQ\HOHQJJDUDQ�

(�*RYHUQPHQW� GLOHWDNNDQ� VHEDJDL� 6XE�

8UXVDQ� GDUL� 8UXVDQ� .RPXQLNDVL� GDQ�

,QIRUPDWLND�� \DLWX� VXE�XUXVDQ� $SOLNDVL�

,QIRUPDWLND�� 'DODP� VXE�XUXVDQ� DSOLNDVL�

LQIRUPDWLND� WHUVHEXW�� UDQDK� NHZHQDQJDQ�

NDEXSDWHQ�NRWD� EHUNHQDDQ� DWDX� PHQFDNXS��

���� SHQJHORODDQ� QDPD� GRPDLQ� \DQJ� WHODK�

GLWHWDSNDQ� ROHK� 3HPHULQWDK� 3XVDW� GDQ� VXE�

GRPDLQ� GL� OLQJNXS� 3HPHULQWDK� 'DHUDK�

NDEXSDWHQ�NRWD�� GDQ� ���� 3HQJHORODDQ� (�

*RYHUQPHQW� GL� OLQJNXS� 3HPHULQWDK� 'DHUDK�

NDEXSDWHQ�NRWD�

.HWHQWXDQ� ODLQ� GDODP� 88� 1R�� ���

7D K X Q � � � � � � \ D Q J � W H U N D L W � G H Q J D Q�

SHQ\HOHQJJDUDDQ�(�*RYHUQPHQW�GLDWXU�GDODP�

3DVDO�����GDQ�3DVDO����������3DVDO�����88�

1R�� ��� 7DKXQ� ����� PHQJDWXU� WHQWDQJ�

PDQDMHPHQ�SHOD\DQDQ�SXEOLN��GL�PDQD�SDGD�

D\DW�����GLWHJDVNDQ�EDKZD�3HPHULQWDK�'DHUDK�

ZDMLE� PHPEDQJXQ� PDQDMHPHQ� SHOD\DQDQ�

SXEOLN� GHQJDQ� PHQJDFX� SDGD� DVDV�DVDV�

SHOD\DQDQ� SXEOLN�� 0DQDMHPHQ� SHOD\DQDQ�

SXEOLN� PHOLSXWL�� SHODNVDQDDQ� SHOD\DQDQ��

SHQJHORODDQ� SHQJDGXDQ� PDV\DUDNDW ��

SHQJHORODDQ�LQIRUPDVL��SHQJDZDVDQ�LQWHUQDO��

SHQ\XOXKDQ� NHSDGD� PDV\DUDNDW�� SHOD\DQDQ�

NRQVXOWDVL�� GDQ� SHOD\DQDQ� SXEOLN� ODLQQ\D�

VHVXD L � GHQJDQ � NH WHQ WXDQ � SH UD WX UDQ�

SHUXQGDQJ�XQGDQJDQ�

6HODQMXWQ\D�GDODP�3DVDO���������88�

1R�����7DKXQ������GLDWXU�WHQWDQJ�,QIRUPDVL�

3HPHULQWDKDQ�'DHUDK��3DVDO�����88�1R�����

7DKXQ� ����� PHQJDWXU� EDKZD� 3HPHULQWDK�

'DHUDK� ZDMLE� PHQ\HGLDNDQ� LQIRUPDVL�

3HPHULQWDKDQ� 'DHUDK� \DQJ� WHUGLUL� DWDV��

LQIRUPDVL� SHPEDQJXQDQ� 'DHUDK�� GDQ�

LQIRUPDVL� NHXDQJDQ� 'DHUDK�� ,QIRUPDVL�

3HPHULQWDKDQ� 'DHUDK� GLNHOROD� GDODP� VXDWX�

VLVWHP� LQIRUPDVL� 3HPHULQWDKDQ� 'DHUDK���

, Q I R U P D V L � S H P E D Q J X Q D Q � ' D H U D K�

VHEDJDLPDQD�GLDWXU�GDODP�3DVDO�����PHPXDW�

LQIRUPDVL�SHUHQFDQDDQ�SHPEDQJXQDQ�'DHUDK�

\DQJ� PHQFDNXS�� NRQGLVL� JHRJUD¿V� 'DHUDK��

GHPRJUD¿�� SRWHQVL� VXPEHU� GD\D� 'DHUDK��

HNRQRPL� GDQ� NHXDQJDQ� 'DHUDK�� DVSHN�

NHVHMDKWHUDDQ� PDV\DUDNDW�� DVSHN� SHOD\DQDQ�

XPXP��GDQ�DVSHN�GD\D�VDLQJ�'DHUDK��3DVDO�

����88�1R�����7DKXQ�������

.HPXGLDQ� ,QIRUPDVL� NHXDQJDQ�

'DHUDK� � SDOLQJ� VHGLNLW� PHPXDW� LQIRUPDVL�

DQJJDUDQ��SHODNVDQDDQ�DQJJDUDQ��GDQ�ODSRUDQ�

NHXDQJDQ��3DVDO�����88�1R�����7DKXQ��������

,QIRUPDVL�NHXDQJDQ�'DHUDK�GLJXQDNDQ�XQWXN��

�D��PHPEDQWX�NHSDOD�GDHUDK�GDODP�PHQ\XVXQ�

DQJJDUDQ� GDHUDK� GDQ� ODSRUDQ� SHQJHORODDQ�

NHXDQJDQ� GDHUDK�� �E�� PHPEDQWX� NHSDOD�

GDHUDK� GDODP� PHUXPXVNDQ� NHELMDNDQ�

NHXDQJDQ� GDHUDK�� �F�� PHPEDQWX� NHSDOD�

GDHUDK� GDODP� PHODNXNDQ� HYDOXDVL� NLQHUMD�

N H X D Q J D Q � G D H U D K � � � G � � P HPE D Q W X�

PHQ\HGLDNDQ� NHEXWXKDQ� VWDWLVWLN� NHXDQJDQ�

GDHUDK� � �H� � PHQGXNXQJ� NHWHUEXNDDQ�

LQIRUPDVL�NHSDGD�PDV\DUDNDW���I��PHQGXNXQJ�

SHQ\HOHQJJDUDDQ�VLVWHP�LQIRUPDVL�NHXDQJDQ�

GDHUDK� VHFDUD� QDVLRQDO�� GDQ� �J�� PHODNXNDQ�

HYDOXDVL�SHQJHORODDQ�NHXDQJDQ�GDHUDK�

6HODLQ�SHQJDWXUDQ�GDODP�88�1R�����

7DKXQ � ���� � � SHQJD WX UDQ � PHQJHQD L�

SHQ\HOHQJJDUDDQ� VLVWHP� HOHNWURQLN� GL�

OLQJNXQJDQ�SHPHULQWDKDQ�GDHUDK�MXJD�GLDWXU�

GDODP� 3DVDO� �� 8QGDQJ�8QGDQJ� 1RPRU� ���

7DKXQ������WHQWDQJ�,QIRUPDVL�GDQ�7UDQVDNVL�

(OHNWURQLN��88�1R�����7DKXQ��������'DODP�

NHWHQWXDQ�WHUVHEXW��3DVDO���88�1R�����7DKXQ�

������%DGDQ�3XEOLN��WHUPDVXN�3HPHULQWDKDQ�

'DHUDK�� ZDMLE� PHQ\HGLDNDQ�� PHPEHULNDQ�

GDQ�DWDX�PHQHUELWNDQ�,QIRUPDVL�3XEOLN�\DQJ�

EHUDGD� GL� EDZDK� NHZHQDQJDQQ\D� NHSDGD�

3HPRKRQ�,QIRUPDVL�3XEOLN��VHODLQ�LQIRUPDVL�

\DQJ� GLNHFXDOLNDQ�� %DGDQ� 3XEOLN� ZDMLE�

PHQ\HGLDNDQ� ,QIRUPDVL�3XEOLN�\DQJ�DNXUDW��

EHQDU�� GDQ� WLGDN� PHQ\HVDWNDQ�� 8QWXN�

���
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PHODNVDQDNDQ� NHZDMLEDQ� �PHQ\HGLDNDQ��

PHPEHULNDQ�GDQ�DWDX�PHQHUELWNDQ�,QIRUPDVL�

3XEOLN���%DGDQ�3XEOLN�KDUXV�PHPEDQJXQ�GDQ�

PHQJHPEDQJNDQ� VLVWHP� LQIRUPDVL� � GDQ�

GRNXPHQWDVL� XQWXN� PHQJHOROD� ,QIRUPDVL�

3XEOLN�VHFDUD�EDLN�GDQ�H¿VLHQ�VHKLQJJD�GDSDW�

GLDNVHV� GHQJDQ� PXGDK�� � 'DODP� UDQJND�

PHPHQXKL�NHZDMLEDQQ\D��%DGDQ�3XEOLN�GDSDW�

PHPDQIDDWNDQ� VDUDQD� GDQ�DWDX� PHGLD�

HOHNWURQLN�GDQ�QRQ�HOHNWURQLN�

/HELK�ODQMXW�GDODP�3DVDO���88�1R�����

7DKXQ������GLWHJDVNDQ�EDKZD�SHPDQIDDWDQ�

7HNQRORJL � ,QIRUPDV L � GDQ � 7UDQVDNV L�

(OHNWURQLN� GLODNVDQDNDQ� GHQJDQ� WXMXDQ�

XQWXN�

D�� PHQFHUGDVNDQ� NHKLGXSDQ� EDQJVD�

VHEDJDL � EDJLDQ� GDUL � PDV\DUDNDW�

LQIRUPDVL�GXQLD�

E�� PHQJHPEDQJNDQ� SHUGDJDQJDQ� GDQ�

SHUHNRQRPLDQ� QDVLRQDO� GDODP� UDQJND�

P H Q L Q J N D W N D Q � N H V H M D K W H U D D Q�

PDV\DUDNDW�

F�� PHQLQJNDWNDQ� HIHNWLYLWDV� GDQ� H¿VLHQVL�

SHOD\DQDQ�SXEOLN�

G�� PHPEXND� NHVHPSDWDQ� VHOXDV�OXDVQ\D�

NHSDGD�VHWLDS�RUDQJ�XQWXN�PHPDMXNDQ�

SHPLNLUDQ� GDQ� NHPDPSXDQ� GL� ELGDQJ�

S H Q JJXQ D D Q � G D Q � S HPDQ I D D W D Q�

7HNQRORJ L � ,Q IRUPDV L � VHRSW LPDO�

PXQJNLQ�GDQ�EHUWDQJJXQJ�MDZDE��GDQ

H�� PHPEHULNDQ� UDVD� DPDQ�� NHDGLODQ�� GDQ�

NHSDVWLDQ� KXNXP� EDJL� SHQJJXQD� GDQ�

SHQ\HOHQJJDUD�7HNQRORJL�,QIRUPDVL�
0HQJDFX�SDGD�WXMXDQ�SHQ\HOHQJJDUD�

DQ� LQIRUPDVL� GDQ� WUDQVDNVL� HOHNWURQLN��
3HPHULQWDK� GDQ� 0DV\DUDNDW� PHPSXQ\DL�
SHUDQ�VHEDJDLPDQD�GLDWXU�GDODP�3DVDO����88�
1R�� ��� 7DKXQ� ������ 'DODP� SDVDO� WHUVHEXW�
GLQ\DWDNDQ� EDKZD� 3HPHULQWDK� �3XVDW��
PHPIDVLOLWDVL� SHPDQIDDWDQ� 7HNQRORJL�
,QIRUPDVL� GDQ� 7UDQVDNVL� (OHNWURQLN� VHVXDL�
GHQJDQ� NHWHQWXDQ� 3HUDWXUDQ� 3HUXQGDQJ�
XQGDQJDQ � � 3HPH U L Q W DK � PH O L QGXQJ L�
NHSHQWLQJDQ� XPXP� GDUL� VHJDOD� MHQLV�
JDQJJXDQ� VHEDJDL� DNLEDW� SHQ\DODKJXQDDQ�
,QIRUPDVL � (OHNWURQLN� GDQ� 7UDQVDNVL�
(OHNWURQLN� \DQJ� PHQJJDQJJX� NHWHUWLEDQ�
XPXP�� VHVXDL� GHQJDQ� NHWHQWXDQ� 3HUDWXUDQ�
3 H U X Q G D Q J � X Q G D Q J D Q � � 3 HPH U L Q W D K�
PHQHWDSNDQ� LQVWDQVL� DWDX� LQVWLWXVL� \DQJ�

PHPLOLNL�GDWD�HOHNWURQLN�VWUDWHJLV�\DQJ�ZDMLE�
GLOLQGXQJL�� ,QVWDQVL� DWDX� LQVWLWXVL� WHUVHEXW�
KDUXV� PHPEXDW� 'RNXPHQ� (OHNWURQLN� GDQ�
U HNDP � FDGDQJ � H O HN W U RQ L NQ\D � V H U W D�
PHQJKXEXQJNDQQ\D� NH� SXVDW� GDWD� WHUWHQWX�
XQWXN�NHSHQWLQJDQ�SHQJDPDQDQ�GDWD��,QVWDQVL�
DWDX� LQVWLWXVL� ODLQ� PHPEXDW� 'RNXPHQ�
(OHNWURQLN�GDQ� UHNDP�FDGDQJ�HOHNWURQLNQ\D�
VHVXDL� GHQJDQ� NHSHUOXDQ� SHUOLQGXQJDQ� GDWD�
\DQJ�GLPLOLNLQ\D�

7HUNDLW� GHQJDQ� SHQJJXQDDQ� 6LVWHP�
(OHNWURQLN�GDODP�NRQWHNV�SHOD\DQDQ�SXEOLN��
WHUGDSDW� NHWHQWXDQ� \DQJ� UHOHYDQ� GL� GDODP�
3HUDWXUDQ� 3HPHULQWDK� 1R�� ��� 7DKXQ� �����
WHQWDQJ� 3HQ\HOHQJJDUDDQ� 6LVWHP� GDQ�
7UDQVDNVL�(OHNWURQLN��33�1R�����7DKXQ�������
\DQJ� PHZDMLENDQ� 3HQ\HOHQJJDUD� 6LVWHP�
(OHNWURQLN� XQWXN� SHOD\DQDQ� SXEOLN� XQWXN�
PHODNXNDQ� SHQGDIWDUDQ� SDGD� 0HQWHUL� \DQJ�
PHQ\HOHQJJDUDNDQ� XUXVDQ� SHPHULQWDKDQ� GL�
ELGDQJ�NRPXQLNDVL�GDQ�LQIRUPDWLND��VHEHOXP�
6LVWHP� (OHNWURQLN� PXODL� GLJXQDNDQ� SXEOLN�
�3DVDO���D\DW�����GDQ�����33�1R�����7DKXQ��������+DO�
SDOLQJ� IXQGDPHQWDO� GDODP� PHQHQWXNDQ�
NLQHUMD�(�*RYHUQPHQW� LQL�DGDODK� WDWD�NHOROD�
WHNQRORJL�LQIRUPDVL��8QWXN�PHZXMXGNDQ�WDWD�
NHOROD� \DQJ� EDLN�� DGD� EHEHUDSD� XQVXU� \DQJ�
SHUOX�GLSHUKDWLNDQ��\DLWX�� ����SHQ\HOHQJJDUD�
6LVWHP� (OHNWURQLN�� ���� SULQVLS�SULQVLS�
SHQ\HOHQJJDUDDQ�6LVWHP�(OHNWURQLN��GDQ�����
FDNXSDQ�SHQ\HOHQJJDUDDQ�6LVWHP�(OHNWURQLN�

3HQHQWXDQ� WHQWDQJ� VLDSD� \DQJ�
EHUWDQJJXQJ� MDZDE� PHQMDGL� SHQ\HOHQJJDUD�
6LVWHP�(OHNWURQLN�PHUXSDNDQ� ODQJNDK�\DQJ�
DPDW� SHQWLQJ� PHQJLQJDW� EDKZD� XQVXU�
SHQ\HOHQJJDUD�6LVWHP�(OHNWURQLN�PHQHPSDWL�
SRVLVL� VWUDWHJLV� GDODP� SHQ\HOHQJJDUDDQ�
6LVWHP� (OHNWURQLN� GDODP� 3HPHULQWDKDQ�
'DHUDK�� 6HMDXK� LQL� WLGDN� DGD� SHUDWXUDQ�
SHUXQGDQJ�XQGDQJDQ� \DQJ� VHFDUD� XPXP�
PHPXDW� NHWHQWXDQ� WHQWDQJ� SHQ\HOHQJJDUD�
VLVWHP� HOHNWURQLN�� 0HVNL� GHPLNLDQ�� VHFDUD�
QDODU� GDSDW� GLNHPXNDNDQ�EDKZD� VHWLGDNQ\D�
DGD � W LJD � S LKDN� \DQJ� UH OHYDQ� GDODP�
SHQ\HOHQJJDUDDQ� 6LVWHP� (OHNWURQLN�� \DLWX�
XQLW�NHUMD�GL�VHWLDS�6.3'��'LVNRPLQIR�VHUWD�
SLKDN� HNVWHUQDO� \DQJ� PXQJNLQ� GLOLEDWNDQ�
GDODP�SHQ\HOHQJJDUDDQ�6LVWHP�(OHNWURQLN�

6HFDUD� LGHDO�� PHPDQJ� VHEDLNQ\D� GL�
VHWLDS� 6.3'� GLEHQWXN� XQLW� NHUMD� XQWXN�
PHQDQJDQL� VLVWHP� HOHNWURQLN� GL� OLQJNXQJDQ�
6.3'� PDVLQJ�PDVLQJ�� 8QLW� NHUMD� LQL�

���
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GLSHUOXNDQ�GHQJDQ�UDVLRQDOLVDVL�EDKZD�6.3'�
V H P H V W L Q \ D � P H Q M D G L � S L K D N � \ D Q J�
EHUWDQJJXQJMDZDE�DWDV�SHQJHORODDQ�GDWD�GDQ�
VLVWHP� LQIRUPDVL� GL� OLQJNXQJDQ� 6.3'�
PDVLQJ�PDVLQJ�� 0HVNL� GHPLNLDQ�� NDUHQD�
6LVWHP� (OHNWURQLN� GLKDUDSNDQ� WHULQWHJUDVL��
W H W D S � G L E X W X K N D Q � S L K D N � \ D Q J�
EHUWDQJJXQJMDZDE� XQWXN� PHQJHOROD� SXVDW�
GDWD� GDQ� PHQJNRQVROLGDVLNDQ� GDWD� GDUL�
6.3'�� 6HVXDL� GHQJDQ� WHED� WXJDV� GDQ�
IXQJVLQ\D��SLKDN�\DQJ�KDUXV�PHQMDGL�OHDGLQJ�
XQLW� GDODP� SHQJHORODDQ� 6LVWHP� (OHNWURQLN�
DGDODK� 'LQDV� .RPXQLNDVL� GDQ� ,QIRUPDVL�
�'LVNRPLQIR���$GD�NHPXQJNLQDQ�SXOD�SLKDN�
NHWLJD�SLKDN� HNVWHUQDO� GL� OXDU� 3HPHULQWDK�
'DHUDK� WHUOLEDW� GDODP� SHQJHORODDQ� 6LVWHP�
(OHNWURQLN��'DODP�KDO�GHPLNLDQ��SULQVLS�\DQJ�
KDUXV� GLSHJDQJ� WHJXK� DGDODK� EDKZD� SLKDN�
HNVWHUQDO� LQL� EHUDGD� GL� EDZDK� NHQGDOL�
3HPHULQWDK�'DHUDK�

3HQJDWXUDQ� WHQWDQJ� SHQ\HOHQJJDUD�
6LVWHP� (OHNWURQLN� \DQJ� EHUNHQDDQ� GHQJDQ�
WDWD�NHOROD� SHQ\HOHQJJDUDDQ� WHUGDSDW� GDODP�
33�1R�����7DKXQ�������NKXVXVQ\D�GL�%DJLDQ�
.HHQDP� WHQWDQJ� WDWD � .HOROD � 6LV WHP�
(OHNWURQLN��%HEHUDSD�NHWHQWXDQ�\DQJ�UHOHYDQ�
DGDODK�VHEDJDL�EHULNXW�

D�� 3HQ\HOHQJJDUD�6LVWHP�(OHNWURQLN�ZDMLE�

PHQMDPLQ�� �D�� WHUVHGLDQ\D� SHUMDQMLDQ�

WLQJNDW� OD\DQDQ�� �E�� WHUVHGLDQ\D�

SHUMDQMLDQ�NHDPDQDQ�LQIRUPDVL�WHUKDGDS�

MDVD�OD\DQDQ�7HNQRORJL�,QIRUPDVL�\DQJ�

GLJXQDNDQ��GDQ��F��NHDPDQDQ�LQIRUPDVL�

GDQ� VDUDQD� NRPXQLNDVL� LQWHUQDO� \DQJ�

GLVHOHQJJDUDNDQ��3DVDO����D\DW�����33�1R��

���7DKXQ�������

E�� 3HQ\HOHQJJDUD�6LVWHP�(OHNWURQLN�ZDMLE�

PHQMDPLQ� VHW LDS� NRPSRQHQ� GDQ�

NHWHUSDGXDQ� VHOXUXK�6LVWHP�(OHNWURQLN�

EHURSHUDVL�VHEDJDLPDQD�PHVWLQ\D��3DVDO�

���D\DW�����33�1R�����7DKXQ�������

F�� 3HQ\HOHQJJDUD�6LVWHP�(OHNWURQLN�ZDMLE�

PHQHUDSNDQ�PDQDMHPHQ�ULVLNR�WHUKDGDS�

NH UX V DNDQ � D W DX � N H UXJ L DQ � \ DQJ�

GLWLPEXONDQ� �3DVDO� ��� 33� 1R�� ��� 7DKXQ�

�������

G�� 3HQ\HOHQJJDUD�6LVWHP�(OHNWURQLN�ZDMLE�

PHPLOLNL�NHELMDNDQ�WDWD�NHOROD��SURVHGXU�

NHUMD� SHQJRSHUDVLDQ�� GDQ� PHNDQLVPH�

DXGLW� \DQJ� GLODNXNDQ� EHUNDOD� WHUKDGDS�

6LVWHP�(OHNWURQLN� �3DVDO� ��� D\DW� ���� 33�

1R�����7DKXQ�������

H�� 3HQ\HOHQJJDUD� 6LVWHP� (OHNWURQLN�

ZDMLE�� �D�� PHQMDJD� UDKDVLD�� NHXWXKDQ��

GDQ� NHWHUVHGLDDQ� 'DWD� 3ULEDGL� \DQJ�

GLNHORODQ\D�� �E�� PHQMDPLQ� EDKZD�

S H U R O H K D Q � � S H Q J J X Q D D Q � � G D Q�

SHPDQIDDWDQ�'DWD� 3ULEDGL� EHUGDVDUNDQ�

SHUVHWXMXDQ� SHPLOLN� 'DWD� 3ULEDGL��

NHFXDOL� GLWHQWXNDQ� ODLQ� ROHK� SHUDWXUDQ�

SHUXQGDQJ�XQGDQJDQ��GDQ��F��PHQMDPLQ�

SHQJJXQDDQ� DWDX� SHQJXQJNDSDQ� GDWD�

GLODNXNDQ�EHUGDVDUNDQ�SHUVHWXMXDQ�GDUL�

SHPLOLN�'DWD�3ULEDGL�WHUVHEXW�GDQ�VHVXDL�

GHQJDQ�WXMXDQ�\DQJ�GLVDPSDLNDQ�NHSDGD�

SHPLO LN � 'DWD � 3U LEDGL � SDGD� VDDW�

SHUROHKDQ�GDWD��3DVDO����D\DW�����33�1R�����

7DKXQ�������
'L� VDPSLQJ� NHWHQWXDQ� \DQJ� EHUVLIDW�

XPXP� WHUVHEXW�� NKXVXV� EDJL� SHQ\HOHQJJDUD�
6LVWHP� (OHNWURQLN� XQWXN� SHOD\DQDQ� SXEOLN�
MXJD�KDUXV�PHPHQXKL�NHZDMLEDQ�PHQHUDSNDQ�
WDWD�NHOROD�\DQJ�EDLN�GDQ�DNXQWDEHO��.ULWHULD�
³EDLN�GDQ�DNXQWDEHO´��3DVDO����D\DW�����33�1R�����
7DKXQ� ������� VHODQMXWQ\D� GLPDNQDL� VHEDJDL�
NRQGLVL�\DQJ�PHPHQXKL�SHUV\DUDWDQ�VHEDJDL�
EHULNXW�

D�� WHUVHGLDQ\D� SURVHGXU� DWDX� SHWXQMXN�

GDODP� 3HQ\HOHQJJDUDDQ� 6LV WHP�

(OHNWURQLN� \DQJ� GLGRNXPHQWDVLNDQ�

GDQ�DWDX� GLXPXPNDQ� GHQJDQ� EDKDVD��

LQIRUPDVL��DWDX�VLPERO�\DQJ�GLPHQJHUWL�

ROHK� SLKDN� \DQJ� WHUNDLW � GHQJDQ�

3HQ\HOHQJJDUDDQ� 6LVWHP� (OHNWURQLN�

WHUVHEXW�

E�� DGDQ\D�PHNDQLVPH�\DQJ�EHUNHODQMXWDQ�

XQWXN�PHQMDJD�NHEDUXDQ�GDQ�NHMHODVDQ�

SURVHGXU�SHGRPDQ�SHODNVDQDDQ�

F�� DGDQ\D�NHOHPEDJDDQ�GDQ�NHOHQJNDSDQ�

S H U V R Q H O � S H Q G X N X Q J � E D J L�

SHQJRSHUDVLDQ� 6LVWHP� (OHNWURQLN�

VHEDJDLPDQD�PHVWLQ\D�

G�� DGDQ\D� SHQHUDSDQ� PDQDMHPHQ� NLQHUMD�

S D G D � 6 L V W HP � ( O H N W U R Q L N � \ D Q J�

GLVHOHQJJDUDNDQQ\D�XQWXN�PHPDVWLNDQ�

6 L V W HP � ( O H N W U R Q L N � E H U R S H U D V L�

VHEDJDLPDQD�PHVWLQ\D��GDQ

H�� D G D Q \ D � U H Q F D Q D � P H Q M D J D�

NHEHUODQJVXQJDQ� 3HQ\HOHQJJDUDDQ�

6LVWHP� (OHNWURQLN� \DQJ� GLNHORODQ\D�

�3DVDO����D\DW�����33�1R�����7DKXQ�������

���
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'DODP� NHUDQJND� WDWD�NHOROD� 6LVWHP�

(OHNWURQLN�� SHUOX� GLWHJDVNDQ� SULQVLS�SULQVLS�

\DQJ� GLWHUDSNDQ�� 8QWXN� LWX�� SULQVLS�SULQVLS�

\DQJ� WHUPXDW� GL� GDODP� EHUEDJDL� SHUDWXUDQ�

SHUXQGDQJ�XQGDQJDQ� \DQJ� UHOHYDQ� ELVD�

G L D G R S V L � X Q W X N � G L W H U D S N D Q � G D O DP�

SHQ\HOHQJJDUDDQ� 6LVWHP� (OHNWURQLN� ROHK�

3HPHULQWDKDQ� 'DHUDK�� 3ULQVLS�SULQVLS�

WHUVHEXW�DGDODK�

D�� 3ULQVLS� H¿VLHQVL� PHQJDQGXQJ� PDNQD�

EDKZD� SHQHUDSDQ� 6LVWHP� (OHNWURQLN�

XQWXN� PHQGXNXQJ� SHQ\HOHQJJDUDDQ�

S H P H U L Q W D K D Q � G D H U D K � K D U X V�

PHQFLSWDNDQ�H¿VLHQVL�VHFDUD�VLJQL¿NDQ�

WHUXWDPD� GL � GDODP� PHQGXNXQJ�

NHFHSDWDQ�GDQ�NHVHGHUKDQDDQ�OD\DQDQ�

SXEOLN�

E�� 3ULQVLS�WUDQVSDUDQVL�\DQJ�PHQJKHQGDNL�

DJD U � S HQ\H O HQJJD U DDQ � 6 L V W HP�

(OHNWURQLN� GLODNXNDQ� VHFDUD� WHUEXND��

W H U X W DPD � N H W L N D � PHQ\ D Q J NX W�

SHOD\DQDQ�SXEOLN�

F�� 3ULQVLS� UHOLDELOLWDV� \DQJ�PHQJKHQGDNL�

MDPLQDQ�NHDQGDODQ�GDWD�PHQ\DQJNXW�

NHEHQDUDQ� GDQ� DNXUDVL� GDWD� \DQJ�

G L V D M L N D Q � G D O D P � N H U D Q J N D�

SHQ\HOHQJJDUDDQ� 6LVWHP� (OHNWURQLN�

GDODP� 3HPHULQWDKDQ� � 'DHUDK� VHUWD�

NHDQGDODQ� V LV WHP� PHQ\DQJNXW�

NXDOLWDV� VLVWHP� HOHNWURQLN� EHVHUWD�

NRPSRQHQ�NRPSRQHQ�SHQGXNXQJQ\D�

\DQJ� PHPEXDW� VLVWHP� HOHNWURQLN�

GDSDW� EHUMDODQ� GHQJDQ� EDLN� VHUWD�

PXGDK�GLJXQDNDQ�

G�� 3ULQVLS� LQWHUNRQHNWLYLWDV� \DQJ�

PHQJKHQGDNL�DJDU�6LVWHP�(OHNWURQLN�

\ D Q J � G L D S O L N D V L N D Q � G D O D P�

SHQ\HOHQJJDUDDQ� 3HPHULQWDKDQ�

'DHUDK� GDSDW� WHUKXEXQJ� GHQJDQ�

VLVWHP�\DQJ�OHELK�OXDV�VHUWD�PHQ\DWX�

GHQJDQ�VLVWHP�\DQJ�OHELK�OXDV��3ULQVLS�

LQL � DQWDUD � OD LQ� WHUFHUPLQ� GDUL�

SHUV\DUDWDQ� SHUDQJNDW� NHUDV� \DQJ�

K D U X V � � ³ P H P H Q X K L � D V S H N�

LQWHUNRQHNWLYLWDV� GDQ� NRPSDWLELOLWDV�

GHQJDQ� VLVWHP� \DQJ� GLJXQDNDQ�´�

³,QWHUNRQHNWLYLWDV´� VHQGLUL� GLSDKDPL�

VHEDJDL�NHPDPSXDQ�XQWXN�WHUKXEXQJ�

VDWX�VDPD�ODLQ�VHKLQJJD�ELVD�EHUIXQJVL�

VHEDJDLPDQD� PHVWLQ\D�� 7HUPDVXN�

GDODP� SHQJHUWLDQ� LQWHUNRQHNWLYLWDV�

DGDODK� PHQFDNXS� NHPDPSXDQ�

LQWHURSHUDELOLWDV�� 6HPHQWDUD� \DQJ�

GLPDNVXG� GHQJDQ� ´NRPSDWLELOLWDV´�

DGDODK�NHVHVXDLDQ�6LVWHP�(OHNWURQLN�

\DQJ� VDWX� GHQJDQ� 6LVWHP�(OHNWURQLN�

\DQJ�ODLQQ\D��3DVDO���D\DW�����KXUXI�D�33�

1R�����7DKXQ�������

'DUL� VLVL� SHUDWXUDQ� SHUXQGDQJ�

XQGDQJDQ�� KLQJJD� VDDW� LQL� EHOXP� DGD�

NHWHQWXDQ� \DQJ� VHFDUD� MHODV� PHQHWDSNDQ�

FDNXSDQ�SHQ\HOHQJJDUDDQ�6LVWHP�(OHNWURQLN�

GDODP� 3HPHULQWDKDQ� 'DHUDK�� 88� 1R�� ���

7DKXQ������KDQ\D�PHQ\LUDWNDQ�VHFDUD�VXPLU�

EDKZD� VDODK� VDWX� WXMXDQ� SHPDQIDDWDQ�

WHNQRORJL�LQIRUPDVL�GDQ�WUDQVDNVL�HOHNWURQLN���

DGDODK� XQWXN� PHQLQJNDWNDQ� HIHNWLYLWDV� GDQ�

H¿VLHQVL�SHOD\DQDQ�SXEOLN��QDPXQ�WLGDN�DGD�

HODERUDVL� OHELK� ODQMXW� WHQWDQJ� SHOD\DQDQ�

SXEOLN� DSD� VDMD� \DQJ� SHUOX� GLWLQJNDWNDQ�

HIHNW LYL WDV � GDQ� H¿VLHQVLQ\D� PHODOXL�

SHQJJXQDDQ� WHNQRORJL� LQIRUPDVL� GDQ�

WUDQVDNVL�HOHNWURQLN��3DVDO���KXUXI�F�88�1R�����

7DKXQ��������.HWHQWXDQ�VHUXSD�MXJD�WHUGDSDW�

GL�GDODP�33�1R�����7DKXQ�������\DQJ�DQWDUD�

ODLQ� PHQ\HEXWNDQ� EDKZD� 3HQ\HOHQJJDUDDQ�

6LVWHP� (OHNWURQLN� VHEDJDLPDQD� GDSDW�

GLODNXNDQ� XQWXN� SHOD\DQDQ� SXEOLN� �3DVDO� ��

D\DW�����33�1R�����7DKXQ��������%LDUSXQ�WLGDN�

PHQJHODERUDVL� FDNXSDQ� SHOD\DQDQ� SXEOLN��

VHWLGDNQ\D� 33�1R�� ���7DKXQ� �����PHPXDW�

UXMXNDQ�SDGD�NHWHQWXDQ�SHUXQGDQJ�XQGDQJDQ�

WHUNDLW� NULWHULD� SHOD\DQDQ� SXEOLN� WHUVHEXW�

�3DVDO���D\DW�����33�1R�����7DKXQ�������

0HVNLSXQ� GHPLNLDQ�� GDUL� NDMLDQ�

SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ� GDSDW�

G LNH WDKXL � EDKZD� DGD � E LGDQJ� GD ODP�

3HPHULQWDKDQ� 'DHUDK� \DQJ� GLPLQWD� ROHK�

SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ� XQWXN�

GLVHOHQJJDUDNDQ� GHQJDQ� GXNXQJDQ� 6LVWHP�

(OHNWURQLN�� \DNQL� SHQJDGDDQ� EDUDQJ�MDVD�

SHPHU LQ WDK � � 3HQJDGDDQ� EDUDQJ� MDVD�

SHPHULQWDK� EDUDQJNDOL� PHUXSDNDQ� ELGDQJ�

SHPHULQWDKDQ�\DQJ�VXGDK�PHPLOLNL�GXNXQJDQ�

6LVWHP�(OHNWURQLN�\DQJ�FXNXS�EDLN�SDGD�DUDV�

SUDNWLN�PDXSXQ�QRUPDWLI��.RQGLVL�LQL�PXQFXO�

GDUL� SHQJDWXUDQ� GL� ELGDQJ� SHQJDGDDQ�

EDUDQJ�MDVD� SHPHULQWDK�� 3DGD� WLQJNDW�

QRUPDWLI��SHQJDGDDQ�EDUDQJ�MDVD�SHPHULQWDK�

PHPLOLNL�SD\XQJ�KXNXP�GL�GDODP�3HUDWXUDQ�

���
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3UHVLGHQ� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ�

3HQJDGDDQ�%DUDQJ�-DVD�3HPHULQWDK��3HUSUHV�

1R�� ��� 7DKXQ� ������� 0HVNLSXQ� SHQJDGDDQ�

EDUDQJ�MDVD� WLGDN� ZDMLE� XQWXN� GLODNXNDQ�

VHFDUD�HOHNWURQLN��3DVDO�����D\DW�����3HUSUHV�1R��

��� 7DKXQ� ������� QDPXQ� WDPSDNQ\D� DGD�

NHFHQGHUXQJDQ� XQWXN� PHQHUDSNDQ� 6LVWHP�

(OHNWURQLN� GDODP� SHQJDGDDQ� EDUDQJ�MDVD�

SHPHULQWDK�� WHUPDVXN� GL� O LQJNXQJDQ�

3HPHULQWDK�'DHUDK��.HFHQGHUXQJDQ�LQL�MXJD�

GLGRURQJ� ROHK� SHPEHQWXNDQ� /HPEDJD�

.HE L M DNDQ � 3HQJDGDDQ � %D U DQJ � - D V D�

3HPHULQWDK� �/.33��� VHEXDK� /HPEDJD�

3HPHULQWDK�1RQ�.HPHQWHULDQ�\DQJ�EHUIXQJVL�

PHQGRURQJ� WHUZXMXGQ\D� WD WD�NHOROD�

SHPHULQWDKDQ�\DQJ�EDLN��WHUXWDPD�GL�ELGDQJ�

SHQJDGDDQ � ED UDQJ � M D VD � SHPHU LQ W DK�

�JRYHUQPHQW�SURFXUHPHQW��

��� � � ,PSOHPHQWDVL� (�*RYHUQPHQW� GDODP�
3HQ\HOHQJJDUDDQ� 3HPHULQWDKDQ�
'DHUDK
,QGRQHVLD�SDGD�WDKXQ������PHQHPSDWL�

SHULQJNDW� NH� GHODSDQ� GDUL� QHJDUD�QHJDUD� GL�
GXQLD� WHUNDLW� GHQJDQ� MXPODK� SHQJJXQD�
LQWHUQHW�\DQJ�PHQFDSDL����MXWD�RUDQJ��ODPDQ�
UHVPL�.HPHQWHULDQ�.RPXQLNDVL�GDQ�,QIRUPDWLND�

5HSXEOLN� ,QGRQHVLD��� .RQGLVL� IDNWXDO� LQL�
PHUXSDNDQ� NHNXDWDQ� SHQGRURQJ� XQWXN�
PHQJLPSOHPHQWDVLNDQ�(�*RYHUQPHQW�GDODP�
SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ� GDHUDK��
'LNDLWNDQ� GHQJDQ� IDNWD� WHUVHEXW� PDND�
NHEXWXKDQ� XQWXN� SHQ\HOHQJJDUDDQ� (�
*RYHUQPHQW�� GDQ� SHUOXQ\D� SHQJDWXUDQ�
PHQJHQDL� SHQ\HOHQJJDUDDQ� (�*RYHUQPHQW�
VHEDJDL� GDVDU� KXNXPQ\D�� PHUXSDNDQ�
NHEXWXKDQ� \DQJ� UDVLRQDO�� \DQJ� PHPLOLNL�
NRKHUHQVL�GHQJDQ�NHEHUODNXDQ�DVDV�OHJDOLWDV�
VHEDJDL� VDODK� VDWX� DVDV� GDUL� DVDV� QHJDUD�
KXNXP�

2OHK�NDUHQD�LWX��PHQMDZDE�LVX�WHQWDQJ�
S U D � NRQG L V L � E DJ L � LPS O HPHQ W D V L � (�
*RYHUQPHQW � GDODP� SHQ\HOHQJJDUDDQ�
SHPHULQWDKDQ� GDHUDK�� GLSHUOXNDQ� VXDWX�
NHUDQJND�KXNXP�D�SULRUL� SDGD�GDHUDK�\DQJ�
K H Q G D N � P H Q J LPS O HPH Q W D V L N D Q � ( �
*RYHUQPHQ W � G L � GDH UDKQ\D � � 'HQJDQ�
SHQJHUWLDQ� ODLQ�� NHUDQJND� KXNXP� WHUVHEXW�
VHFDUD�OHELK�VSHVL¿N�DGDODK�SHQJDWXUDQ�SDGD�
GDHUDK�� GDODP� KDO� LQL� PHODOXL� 3HUDWXUDQ�
'DHUDK�� .HEHUDGDDQ� 3HUDWXUDQ� 'DHUDK�

WHUVHEXW� NRKHUHQ� GHQJDQ� LVX� SHUOXQ\D�
OHJDOLWDV�LPSOHPHQWDVL�(�*RYHUQPHQW�GDODP�
SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ�GDHUDK�

$VDV�DWDX�SULQVLS�OHJDOLWDV�PHUXSDNDQ�
WLWLN� DQMDN� XQWXN� DVDV� DWDX� SULQVLS� QHJDUD�
KXNXP�� 'DODP� SHQJHUWLDQ� VHEDOLNQ\D��
EHUGDVDUNDQ�DVDV�DWDX�SULQVLS�QHJDUD�KXNXP��
SHPHULQWDK�KDUXV�PHPEHQWXN�VNHPD�OHJLVODVL�
WHUOHELK� GDKXOX� VHEDJDL� GDVDU� WLQGDNDQ�
�UHDVRQ� IRU� DFWLRQ�� EDJL� WLQGDN�WLQGDN�
SHPHULQWDKDQ� \DQJ� KHQGDN� GLODNXNDQQ\D��
0LQLPDO�KDO�LWX�PHPLOLNL�IXQJVL�LQIRUPDWRULV�
EDKZD�ZDUJD�QHJDUD�GDSDW�PHQJHWDKXL�VHFDUD�
MHODV�DSD�\DQJ�GDSDW�GLODNXNDQ�DWDX�WLGDN�ROHK�
SHPHULQWDKQ\D� GDQ� EDJDLPDQD� VH\RJLDQ\D�
SHPHULQWDK� PHODNXNDQ� KDO� LWX�� 'DODP�
SHQJHUWLDQ�GHPLNLDQ�PDND�DVDV�DWDX�SULQVLS�
OHJDOLWDV� EHUPDNQD� VHEDJDL� SHPEDWDVDQ�
WHUKDGDS� SHPHULQWDK�� 'HQJDQ� NHEHUODNXDQ�
DVDV�OHJDOLWDV�PDND�WLQGDN�SHPHULQWDKDQ�SDGD�
KDNLNDWQ\D� GLNHKHQGDNL� VXSD\D� EHUVLIDW�
UHJXOHU� GDQ� PHQJDQGXQJ� XQLIRUPLWDV� DWDX�
NHVHUDJDPDQ�� 3DGD� SRLQ� WHUVHEXW� DVDV� DWDX�
SULQVLS�OHJDOLWDV�GDUL�DVDV�DWDX�SULQVLS�QHJDUD�
KXNXP�PHQXQWXW�VXSD\D�WLQGDNDQ�SHPHULQWDK�
EHUVLIDW� VDPD� GDQ� PHQHWDS� GHQJDQ� VHFDUD�
NRQVLVWHQ�PHQJLNXWL�SUHVNULSVL�GDUL� OHJLVODVL�
\DQJ� EHUODNX� XPXP�� NHWLPEDQJ� PHQJLNXWL�
SUHIHUHQVL� LQGLYLGXDO� SHMDEDWQ\D� �$�� 6FDOLD��
������

6HEDJDL� SUHVNULSVL� XQWXN�SHQJDWXUDQ�
NH� GDODP� 3HUDWXUDQ� 'DHUDK� \DQJ� KHQGDN�
GLODNXNDQ��DUDK�SHQJDWXUDQ�3HUDWXUDQ�'DHUDK�
KHQGDNQ\D� GLWXMXNDQ� SDGD� SHQJDWXUDQ�
PHQJHQDL�� NHZDMLEDQ� GDQ� WDQJJXQJ� MDZDE�
GDH U DK � G D O DP � SHQ\H O HQJJD U D DQ � (�
*RYHUQPHQW�� SHQJHORODDQ� VLVWHP� HOHNWURQLN�
DWDX� WHNQRORJL� LQIRUPDVL� GDQ� NRPXQLNDVL�
GDODP� SHQ\HOHQJJDUDDQ� (�*RYHUQPHQW��
LQIUDVWUXNWXU�VLVWHP�HOHNWURQLN�DWDX�WHNQRORJL�
L Q I R UP D V L � G D Q � N RPX Q L N D V L � X Q W X N�
PHQHUMHPDKNDQ�(�*RYHUQPHQW��VXPEHU�GD\D�
PDQXVLD� �6'0�� VHEDJDL� RSHUDWRU� DWDX�
SHQJHOROD� GDODP� SHQ\HOHQJJDUDDQ� (�
*RYHUQPHQW� GDQ� SHUOLQGXQJDQ� WHUKDGDS�
VLVWHP� HOHNWURQLN� DWDX� WHNQRORJL� LQIRUPDVL�
G D Q � N R P X Q L N D V L � G D O D P � U D Q J N D�
SHQ\HOHQJJDUDDQ�(�*RYHUQPHQW�

+DO � SULQVLS� GDODP� SHQJDWXUDQ�
NHZDMLEDQ� GDQ� WDQJJXQJ� MDZDE� SHPHULQWDK�
DGD ODK � VXSD\D � SHQ\H OHQJJDUDDQ � (�
*RYHUQPHQW� PDPSX� PHQFDSDL� WXMXDQQ\D��

���
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6HPHQWDUD� GDODP� SHQJDWXUDQ� PHQJHQDL�
SHQJHORODDQ� VLVWHP� HOHNWURQLN� DWDX� WHNQRORJL�
L Q I R U P D V L � G D Q � N RP X Q L N D V L � G D O D P�
SHQ\HOHQJJDUDDQ�(�*RYHUQPHQW�DGDODK�VXSD\D�
SHQ\HOHQJJDUDDQ� (�*RYHUQPHQW� GLODNXNDQ�
VHFDUD� WHUSDGX� DWDX� WHULQWHJUDVL � VHUWD�
SHQ\HOHQJJDUDDQ� (�*RYHUQPHQW� WHUVHEXW�
PDPSX� 
GLNHQGDOLNDQ
 � DWDX� GLNRQWURO ��
3HQJDWXUDQ� PHQJHQDL� LQIUDVWUXNWXU� VLVWHP�
HOHNWURQLN� DWDX� WHNQRORJL� LQIRUPDVL� GDQ�
NRPXQLNDVL� DGDODK� XQWXN�� DQWDUD� ODLQ��
PHQHQWXNDQ�MHQLV�MHQLV�DSOLNDVL�\DQJ�WHSDW�GDQ�
GLEXWXKNDQ�ROHK�GDHUDK�VHKLQJJD�KDVLOQ\D�DNDQ�
GDSDW�H¿VLHQ�GDQ�HIHNWLI��3HQJDWXUDQ�PHQJHQDL�
VXPEHU� GD\D� PDQXVLD� GLPDNVXGNDQ� VXSD\D�
SHQ\HOHQJJDUDDQ�(�*RYHUQPHQW�GLWDQJDQL�ROHK�
VXPEHU�GD\D�PDQXVLD�\DQJ�NRPSHWHQ�GDQ�WHSDW��
7HUDNKLU � DGDODK� SHQJDWXUDQ� PHQJHQDL�
SHUOLQGXQJDQ� WHUKDGDS� VLVWHP� HOHNWURQLN� DWDX�
WHNQRORJL� LQIRUPDVL� GDQ� NRPXQLNDVL� GDODP�
UDQJND� SHQ\HOHQJJDUDDQ� (�*RYHUQPHQW� \DQJ�
GLPDNVXGNDQ�VXSD\D�VLVWHP�WHUVHEXW�DPDQ�GDQ�
W LGDN� PHUXJLNDQ� PDV\DUDNDW � PDXSXQ�
SHPHULQWDK�VHQGLUL�

$ U D K � S H Q J D W X U D Q � W H Q W D Q J � ( �
*RYHUQPHQ W � GD O DP� SHQ\H OHQJJD UDDQ�
S HPH U L Q W D K D Q � G D H U D K � V H E D J D LP D Q D�
GLNHPXNDNDQ�GL�DWDV�SDGD�KDNLNDWQ\D�VHMDODQ��
GDQ�WLGDN�EHUWHQWDQJDQ��GHQJDQ�SUHVNULSVL�GDUL�
SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ� \DQJ� DGD��
NKXVXVQ\D�88�1R�����7DKXQ������GDQ�33�1R��
��� 7DKXQ� ������ 2OHK� NDUHQD� LWX�� GHQJDQ�
PHQJJXQDNDQ�FDUD�EHUSLNLU�VLVWHPLV�GDUL�VLVWHP�
SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ�� SUHVNULSVL�
PHQJHQDL� DUDK� SHQJDWXUDQ� WHQWDQJ� (�
*RYHUQPHQ W � GD O DP� SHQ\H OHQJJD UDDQ�
SHPHULQWDKDQ�GDHUDK�PHODOXL�3HUDWXUDQ�'DHUDK�
R O H K � G D H U D K � \ D Q J � K H Q G D N�
PHQJLPSOHPHQWDV LNDQ � (�*RYHUQPHQW�
PHPLOLNL� SRWHQVL� \DQJ�NHFLO� XQWXN�GLEDWDONDQ�
NDUHQD� EHUWHQWDQJDQ� GHQJDQ� SHUDWXUDQ�
SHUXQGDQJ�XQGDQJDQ�\DQJ�OHELK�WLQJJL�

6HPHQWDUD� VHFDUD� VRVLRORJLV�� GHQJDQ�
WLQJNDW� OLWHUDVL� WHUKDGDS� 7,.� �NKXVXVQ\D�
LQWHUQHW� � \DQJ� GHPLNLDQ� W LQJJL� � PDND�
GLKDUDSNDQ�WLGDN�DNDQ�WHUMDGL�NHVHQMDQJDQ�\DQJ�
EHVDU� DQWDUD� HNVSHNWDVL� PDV\DUDNDW� VHEDJDL�
SHQJJXQD� OD\DQDQ� SHPHULQWDKDQ� GHQJDQ�
SHQ\HOHQJJDUDDQ� (�*RYHUQPHQW � GDODP�
SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ�GDHUDK��'HQJDQ�
SHQJHUWLDQ�ODLQ��PHOLKDW�WLQJNDW�OLWHUDVL�WHUKDGDS�
WHNQRORJL� LQIRUPDVL� \DQJ� WLQJJL� PDND� DNDQ�

G L L NX W L � SX O D � R O HK � H I HN W L Y L W D V � G D O DP�
SHQ\HOHQJJDUDDQ� (�*RYHUQPHQW � VHU WD�
SHQJDWXUDQ� PHQJHQDL� SHQ\HOHQJJDUDDQ� (�
*RYHUQPHQW�Q\D� LWX� VHQGLUL�� 2OHK� NDUHQD� LWX��
SHQJDWXUDQ�GHPLNLDQ�DNDQ�VHMDODQ�GHQJDQ�DVDV�
GDODP� SHPEHQWXNDQ� SHUDWXUDQ� SHUXQGDQJ�
XQGDQJDQ� \DQJ� EDLN� \DLWX� DVDV� GDSDW�
GLODNVDQDNDQ� �\DQJ� DUWLQ\D�� VHWLDS� SHPEHQWXNDQ�

SHUDWXUDQ�SHUXQGDQJ�XQGDQJDQ�KDUXV�PHPSHUKLWXQJNDQ�
HIHNWLYLWDV� SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ� WHUVHEXW� GL�

GDODP�PDV\DUDNDW���VHUWD�DVDV�NHGD\DJXQDDQ�GDQ�
NHKDVLOJXQDDQ� �<DQJ� DUWLQ\D�� VHWLDS� SHUDWXUDQ�
SHUXQGDQJ�XQGDQJDQ�GLEXDW�NDUHQD�PHPDQJ�EHQDU�
EHQDU�GLEXWXKNDQ�GDQ�EHUPDQIDDW�GDODP�PHQJDWXU�
NHKLGXSDQ� EHUPDV\DUDNDW�� EHUEDQJVD�� GDQ�

EHUQHJDUD��� +DO� LQL� MXJD� VHMDODQ� GHQJDQ� WHRUL�
SHQJDWXUDQ� \DQJ� GLNHPXNDNDQ� ROHK�%URQZHQ�
0RUJDQ� GDQ� .DUHQ� <HXQJ� \DQJ� PHQ\DWDNDQ�
EDKZD�LQVWUXPHQ�UHJXODVL�VH\RJLDQ\D�PHPLOLNL�
GD\D� SHUVXDVL� \DQJ� EHUQDODU� VHKLQJJD�
PHQGRURQJ� SHQHULPDDQ� PDV\DUDNDW� DWDV�
LQVWUXPHQ� LWX�� WDQSD� SHUOX� GLSDNVDNDQ� �%��
0RUJDQ�	�.��<HXQJ��������

&���������6LPSXODQ
%HUGDVDUNDQ� KDVLO� SHPEDKDVDQ� GL� DWDV�

GDSDW�GLUXPXVNDQ�NHVLPSXODQ�VHEDJDL�EHULNXW�
��� � � � 6HFDUD� WHRUHWLV�� (�*RYHUQPHQW� GDODP�

SHQ\HOHQJJDUDDQ�SHPHULQWDKDQ�GDHUDK�
GLGXNXQJ� ROHK� NRQVHSVL� +XNXP�
$GPLQ L V W U D V L � %D UX � \DQJ � O HE LK�
PHQHNDQNDQ� DVSHN� NHWHUEXNDDQ� DWDX�
WUDQVSDUDQVL� GDQ� H¿VLHQVL� GDODP�
SHPHULQWDKDQ��

����������6HFDUD�\XULGLV��PHVNLSXQ�EHOXP�WHUGDSDW�
8QGDQJ�8QGDQJ� \DQJ� VHFDUD� NKXVXV�
PHQJDWXU� WHQWDQJ� (�*RYHUQPHQW��
VXGDK�WHUGDSDW�NHUDQJND�KXNXP�EHUXSD�
SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ� SDGD�
WLQJNDW� QDVLRQDO� DWDX� SXVDW� VHEDJDL�
G D V D U � E D J L � G D H U D K � X Q W X N�
PHQJLPSOHPHQWDVLNDQ� (�*RYHUQPHQW�
GDODP� SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ�
GDHUDK��

��������� 3UHVNULSVL� VHEDJDL� VDUDQ� WLQGDN� EDJL�
G D H U D K � G D O D P � U D Q J N D�
PHQJLPSOHPHQWDVLNDQ� (�*RYHUQPHQW�
GDODP� SHQ\HOHQJJDUDDQ� SHPHULQWDKDQ�
GDHUDK � � SHU OXQ\D � GDHUDK � XQWXN�
PHPSHUVLDSNDQ�NHUDQJND�KXNXP�JXQD�
NHWHUSHQXKDQ� DVDV� OHJDOLWDV� EDJL�
NHELMDNDQQ\D�WHUVHEXW�

���
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'$)7$5�3867$.$

&DQH��3����������$GPLQLVWUDWLYH�/DZ��2[IRUG��
2[IRUG�8QLYHUVLW\�3UHVV�

'DUXPXUWL��.�'����������.HNXDVDDQ�'LVNUHVL�
3HPHULQWDK��%DQGXQJ��37��&LWUD�$GLW\D�
%DNWL�

'RXJODV��5����������$GPLQLVWUDWLYH�/DZ�DQG�
*RRG�*RYHUQPHQW��,Q�6DPIRUG��&���	�
3UHVWRQ�� 1�� �(GV���� 3XEOLF� 6HFWRU�
(WKLFV�� )LQGLQJ� DQG� ,PSOHPHQWLQJ�
9DOXHV � � �SS�� ��������� � /RQGRQ��
5RXWOHGJH�

+DGMRQ��3�0�� ��������3HUOLQGXQJDQ�+XNXP�
EDJL� 5DN\DW� GL� ,QGRQHVLD�� 6XUDED\D��
3HQHUELW�%LQD�,OPX�

.MDHU�� 0��� 	� .LQQHUXS�� .�� �������� *RRG�
*RYHUQDQFH�� +RZ� 'RHV� ,W� 5HODWH� WR�
+XPDQ�5LJKWV"�,Q�6DQR�+DQV�2WWR���	�
$OIUHGVRQ�� *�� �(GV���� +XPDQ� 5LJKWV�
DQG�*RRG�*RYHUQDQFH���SS���������7KH�
+DJXH��0DUWLQXV�1LMKRu�3XEOLVKHUV�

.XELFHN�� +��� HW�DO�� �������� 2UJDQL]DWLRQDO�
,QWHU�2SHUDELOLW\� LQ� (�*RYHUQPHQW��
/HVVRQV� IURP� ��� (XURSHDQ� *RRG�
3UDFWLFH�&DVHV��%HUOLQ��6SULQJHU�

/XFFKL��1����������7KH�,PSDFW�RI�6FLHQFH�DQG�
7HFKQRORJ\� RQ� WKH� 5LJKWV� RI� WKH�
,QGLYLGXDO��6ZLW]HUODQG��6SULQJHU�

1DVNDK� $NDGHPLN� 5DQFDQJDQ� 8QGDQJ�
8QGDQJ� WHQWDQJ� 3HQ\HOHQJJDUDDQ�
6LVWHP� (OHNWURQLN� XQWXN�$GPLQLVWUDVL�
3HPHULQWDKDQ� GDQ� 3HOD\DQDQ� 3XEOLN�
�9HUVL� ��� 0HL� ������� 5HWULHYHG� IURP�
� K W W S V � � � Z Z Z � P H Q S D Q ��
JR�LG�GRZQORDG�¿OH���������������
QDVNDK�DNDGHPLN�UXX�HJRY����PHL�
����!�

0F&RXEUH\�� +��� 	� :KLWH�� 1�� '��� ��������
7H[WERRN� RQ� -XULVSUXGHQFH�� /RQGRQ��
%ODFNVWRQH�3UHVV�/WG�

0RUJDQ�� %��� 	� <HXQJ�� .�� �������� $Q�
,QWURGXFWLRQ� WR� /DZ� DQG� 5HJXODWLRQ��
7H[W� DQG� 0DWHULDOV � � &DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV�

2(&'� *XLGLQJ� 3ULQFLSOHV� IRU� 2SHQ� DQG�
,QFOXVLYH� 3ROLF\�0DNLQJ�� %DFNJURXQG�
'RFXPHQW� IRU� 6HVVLRQ� ��� ([SHUW�
0HHWLQJ� RQ� 
%XLOGLQJ� DQG� ,QQRYDWLYH�
*RYHUQPHQW� IRU� %HWWHU� 3ROLFLHV� DQG�
6HUYLFH�'HOLYHU\��3DULV������-XQL�������
5 H W U L H Y H G � I U RP � �K W W S � � �ZZZ��
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