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$%675$&7
3DWXKD�0RXQWDLQ�&OXVWHU� LV�D�SDUW�RI�6RXWK�%DQGXQJ�5HJLRQ�ZKLFK�KDV�EHDXWLIXO�VFHQHU\�RI�

PRXQWDLQRXV� IRUHVW� ODQGVFDSH�� 7KH� XQLTXHQHVV� DQG� LWV� EHDXW\� EHFRPH� WKH� PDLQ� IDFWRUV� RI� LWV�
SRSXODULW\�DV�QDWXUH�EDVHG� WRXULVP�DUHD��%XW� WKH�FKDUDFWHULVWLF�RI�PRXQWDLQRXV� UHJLRQ�PDNH� WKLV�
DUHD� VWDWHG� E\� WKH� JRYHUQPHQW� DV� SUHVHUYDWLRQ�DUHD� �33��1R���� WK� ������� � VR� WKH�PDQDJHPHQW�
VKRXOG�KDV�VSHFLILF� �SURJUDP� WKDW�DSSURSULDWH� IRU�SUHVHUYDWLRQ� IXQFWLRQ�DOVR� IRU� WRXULVP�SXUSRVH��
7KLV�UHVHDUFK�LV�FRQGXFWHG�WR�GHYHORS�WKH�YLVLWRU�PDQDJHPHQW�FRQFHSW�RI�QDWXUH�EDVHG�DUHD�ZLWK�
SUHVHUYDWLRQ� IXQFWLRQ�DQG�KLJK� YLVLWRU� LQWHQVLW\��9LVLWRU� LQWHQVLW\� LV� WKH� IUHTXHQW� RI� XVH�DQG�YLVLWRU�
GHQVLW\�DQDO\VLV��3IOXJHU��<YRQH���������4XDQWLWDWLYH�DQG�TXDOLWDWLYH�PHWKRGV�ZHUH�XVHG�WR�GHYHORS�
WKH�YLVLWRU�PDQDJHPHQW�PRGHO��DQG�DOVR�E\�WKH�VSDWLDO�DQDO\VLV�WR�GHYHORS�WKH�PDS�RI�SUHVHUYDWLRQ�
DUHD�� 9LVLWRU� LQWHQVLW\� ZDV� IRXQG� E\� XVLQJ� FDUU\LQJ� FDSDFLW\� DQDO\VLV� DQG� VXUYH\� PHWKRG�
�TXHVWLRQQDLUH����

7KH� UHVXOW� VKRZ� WKDW�DFFRUGLQJ� WR�VSDWLDO�DQG� UHJXODWLRQ�DQDO\VLV��DOO�RI� WKH�REMHFWV�VWXG\� LQ�
3DWXKD�0RXQWDLQ�&OXVWHU�DUH�FDWHJRUL]HG�DV�SUHVHUYDWLRQ�DUHD��0RVW�RI�WKHP�KDYH�PHGLXP�YLVLWRU�
LQWHQVLW\�� DQG�RQH� RI� LW� �.DZDK�3XWLK� IRUHVW� UHFUHDWLRQ���ZKLFK� LV� WKH�PRVW� SRSXODU RQH�KDV�KLJK�
YLVLWRU� LQWHQVLW\�� ,GHQWLILFDWLRQ�RI� ODQGVFDSH�FKDUDFWHULVWLF�DQG�UHJXODWLRQ�RI�QDWXUH�EDVHG�DUHD�DUH�
WKH� ILUVW� VWHS� WR� GHYHORS� DQ� DSSURSULDWH�PRGHO� RI� YLVLWRU�PDQDJHPHQW��9LVLWRU� GHQVLW\� DQG� YLVLWRU�
XVHG�DOVR� EHFRPH� WKH� LPSRUWDQW� IDFWRUV� WKDW� LQIOXHQFH� WKH�HQYLURQPHQW� � TXDOLW\� RI� QDWXUH�EDVHG�
WRXULVP� DUHD�� 7KH� KLJK� YLVLWRU� LQWHQVLW\� FRXOG� SUHVVXUH� WKH� SK\VLFDO� FRQGLWLRQ� RI� WKH� DUHD� VR� WKH�
SURJUDP�RI�YLVLWRU�PDQDJHPHQW�VKRXOG�LPSOHPHQWHG�VWUXFWXUDOO\��7KH�GHYHORSPHQW�RI�LQWHUSUHWDWLRQ�
SURJUDP� DQG�PHGLD� VKRXOG� EH� LPSOHPHQWHG� HVSHFLDOO\� WR� HGXFDWH� YLVLWRUV� WR� EH�PRUH� FDUH� DQG�
IULHQGO\� ZLWK� WKH� HQYLURQPHQW�� � $QRWKHU� YLVLWRU� PDQDJHPHQW� SURJUDP� WKDW� FRXOG� LPSOHPHQWHG�
UHJDUGLQJ� WKLV� ILQGLQJV�DUH� OLPLWLQJ� WKH�DFFHVVLELOLW\� WR� WKH�PDLQ�DQG�VHQVLWLYH�DWWUDFWLRQ��DFWLYLWLHV�
GHFHQWUDOL]DWLRQ�DQG�GHYHORS�WKH�WRXULVP�HGXFDWLRQ�SURJUDP�

.H\ZRUGV���0RXQWDLQ�EDVHG�WRXULVP��WRXULVP�LQWHQVLW\��YLVLWRU�PDQDJHPHQW

3(1'$+8/8$1
6HODLQ� NHLQGDKDQ� SDQRUDPD� GDQ�

NHXQLNDQ� NDUDNWHULVWLN� ODQVNDSQ\D�� ZLOD\DK�
SHJXQXQJDQ�MXJD�PHPLOLNL�WLQJNDW�NHUDZDQDQ�
GDUL� DVSHN� NHEHQFDQDDQ�� .DUDNWHULVWLN�
ODQVNDS�\DQJ�EHUJXQXQJ�JXQXQJ�PHQMDGLNDQ�
VHEDJDLQ� EHVDU� ZLOD\DKQ\D� PDVXN� NHGDODP�
NDWHJRUL� ODKDQ� \DQJ� FXUDP�� VHKLQJJD� UDZDQ�
ORQJVRU�� 'LWDPEDK� GHQJDQ� WLQJNDW� FXUDK�
KXMDQ�UDWD�UDWD�\DQJ�WLQJJL��PHPEXDW�SRWHQVL�
EHQFDQD�ORQJVRU�MXJD�PDNLQ�WLQJJL�

+DO� LQLODK� \DQJ� PHQMDGLNDQ� ZLOD\DK�
SHJXQXQJDQ� VHULQJ� GLWHWDSNDQ� VHEDJDL�
NDZDVDQ� OLQGXQJ� ROHK� SHPHULQWDK��

%HUGDVDUNDQ�.HSXWXVDQ�3UHVLGHQ�5,�1RPRU�
��� 7DKXQ� ����� WHQWDQJ� NDZDVDQ� OLQGXQJ��
\DQJ� GLVHEXW� VHEDJDL� NDZDVDQ� OLQGXQJ�
DGDODK� NDZDVDQ� \DQJ� GLWHWDSNDQ� GHQJDQ�
IXQJVL� XWDPD� PHOLQGXQJL� NHOHVWDULDQ�
OLQJNXQJDQ� KLGXS� \DQJ� PHQFDNXS� VXPEHU�
DODP��VXPEHU�GD\D�EXDWDQ�GDQ�QLODL� VHMDUDK�
VHUWD� EXGD\D� EDQJVD� JXQD� NHSHQWLQJDQ�
SHPEDQJXQDQ�\DQJ�EHUNHODQMXWDQ���

3HQJHORODDQ NDZDVDQ� GHQJDQ� LULVDQ�
IXQJVL� OLQGXQJ��EHUGD\D�GXNXQJ� ILVLN� UHQGDK��
PHPLOLNL� IXQJVL� YLWDO� EDJL� NHKLGXSDQ�
PDV\DUDNDW� OXDV� QDPXQ� GLPDQIDDWNDQ� MXJD�
XQWXN� WXMXDQ� ZLVDWD�� PHQMDGL� VDQJDW�
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NRPSOHNV��'LPDQD�SDGD�IXQJVL�OLQGXQJ�PDND�
IDNWRU� SHPEDWDVQ\D� DGDODK� NHPDPSXDQ�
DODP� GDQ� ODKDQ� VHFDUD� ILVLN� GDQ� ELRORJLV�
GDODP�VXDWX�UXDQJ�HNRVLVWHP�\DQJ��GLQDPLV���
VHPHQWDUD� � SDGD� � � IXQJVL� � ZLVDWD�� � PDND�
XQVXU� ELVQLV� GDQ� QLODL� WDPEDK� HNRQRPL�
PHQMDGL� WXMXDQ� \DQJ� WLGDN� NDODK� SHQWLQJ���
6HKLQJJD� VHULQJNDOL� NRQIOLN� NHSHQWLQJDQ� LQL�
PHQMDGLNDQ� EHQWXN� SHQJHORODDQ� NDZDVDQ�
ZLVDWD� DODP� GHQJDQ� IXQJVL� OLQGXQJ� PHQMDGL�
VHULQJ� EHUEHQWXUDQ� GDQ� VXOLW� GLUHDOLVDVLNDQ���
%HUNDLWDQ� GHQJDQ� IHQRPHQD� WHUVHEXW�� PDND�
SHQHOLWLDQ� LQL� GLVXVXQ� VHEDJDL� XSD\D� XQWXN�
PHPEHULNDQ� DOWHUQDWLI� PRGHO� SHQJDWXUDQ�
SHQJXQMXQJ� SDGD� NDZDVDQ� ZLVDWD� � DODP�
SHJXQXQJDQ� GHQJDQ� IXQJVL� OLQGXQJ� GDQ�
EHUGD\D� GXNXQJ� UHQGDK�� /RNDVL� SHQHOLWLDQ�
DGDODK� GL� ZLOD\DK� NOXVWHU� *XQXQJ� 3DWXKD��
\DQJ� PHUXSDNDQ� ZLOD\DK� SHJXQXQJDQ�
GHQJDQ� EDQ\DN� SRWHQVL� GD\D� WDULN� ZLVDWD�
QDPXQ� PHPLOLNL� IXQJVL� OLQGXQJ� \DQJ� VDQJDW�
YLWDO�� WHUNDLW� GHQJDQ� VWDELOLWDV� WDQDK�� GDHUDK�
UHVDSDQ�DLU�GDQ�NRQVHUYDVL�NHDQHNDUDJDPDQ�
KD\DWL���

3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN�
PHPEHULNDQ� DOWHUQDWLI� PRGHO� SHQJHORODDQ�
\DQJ� VHVXDL� EDJL� NDZDVDQ� SHJXQXQJDQ�

GHQJDQ�IXQJVL�OLQGXQJ�GDQ�GD\D�GXNXQJ�ILVLN�
UHQGDK��7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�
�� 0HQJDQDOLVLV�NDUDNWHULVWLN�DODP�GDQ�GD\D�
GXNXQJ�ILVLN�GDUL�NDZDVDQ�OLQGXQJ�ZLOD\DK�
NOXVWHU� *XQXQJ� 3DWXKD�� .DEXSDWHQ�
%DQGXQJ��

�� 0HQJDQDOLVLV� VHEDUDQ� GDQ� WLQJNDW�
NHSDGDWDQ� SHQJXQMXQJ� � SDGD� NDZDVDQ�
ZLVDWD�GL�ZLOD\DK�NOXVWHU�*XQXQJ�3DWXKD��
.DEXSDWHQ�%DQGXQJ�

�� 0HODNXNDQ� DQDOLVLV� RYHUOD\� EHUGDVDUNDQ�
NDUDNWHULVWLN� NDZDVDQ� OLQGXQJ� GDQ��
LQWHQVLWDV� ZLVDWD� � GL� ZLOD\DK� NOXVWHU�
*XQXQJ�3DWXKD��.DEXSDWHQ�%DQGXQJ�

�� 0HQHQWXNDQ� PRGHO� SHQJDWXUDQ�
SHQJQMXQJ� \DQJ� VHVXDL� XQWXN� NDZDVDQ�
ZLVDWD� DODP� SHJXQXQJDQ� GHQJDQ� IXQJVL�
OLQGXQJ�GDQ�GD\D�GXNXQJ�UHQGDK��

0(72'2/2*, 3(1(/,7,$1
0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHWLDQ�

LQL� DGDODK� SHQHOLWLDQ� GHVNULSWLI� GHQJDQ� MHQLV�
SHQHOLWLDQ� VXUYH\�� \DQJ� WHUGLUL� GDUL� WDKDSDQ�
SUD� VXUYHL�� VXUYHL�� DQDOLVLV� GDQ� SHQ\XVXQDQ�
PRGHO� SHQJDWXUDQ� SHQJXQMXQJ�� � 'HVDLQ�
SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� VHEDJDL�
EHULNXW��

*DPEDU����.HUDQJND�3LNLU�3HQHOLWLDQ

0HWRGH�$QDOLVLV�'DWD
D� $QDOLVLV��.DUDNWHULVWLN�)XQJVL�

/LQGXQJ
3DUDPHWHU� \DQJ� GLJXQDNDQ� PHQJLQGXN�

SDGD� NULWHULD� NDZDVDQ� OLQGXQJ� \DQJ�
GLNHOXDUNDQ�ROHK�.HSXWXVDQ�3UHVLGHQ�5,�1R��

��� 7DKXQ� ����� WHQWDQJ� 3HQJHORODDQ�
.DZDVDQ�/LQGXQJ��$GDSXQ�NULWHULDQ\D�DGDODK�
�
Ͳ .DZDVDQ� KXWDQ� GHQJDQ� IDFWRU�IDNWRU�

OHUHQJ�ODSDQJDQ��MHQLV�WDQDK��FXUDK�KXMDQ�
\DQJ�PHOHELKL�QLODL�VNRU�����
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Ͳ .DZDVDQ� KXWDQ� GHQJDQ� NHOHUHQJDQ�
ODSDQJDQ�����DWDX�OHELK

Ͳ .DZDVDQ� KXWDQ� \DQJ�PHPLOLNL� NHWLQJJLDQ�
GLDWDV� SHUPXNDDQ� ODXW� ����� PHWHU� DWDX�
OHELK�

E� $QDOLVLV�,QWHQVLWDV�:LVDWD
3DUDPHWHU�LQL�GLSLOLK�EHUGDVDUNDQ�PRGHO�

\DQJ� GLNHPEDQJNDQ� ROHK� � 3IOXJHU�� <YRQH�
������� GDODP� PHQJHPEDQJDQ� PRGHO� YLVLWRU�
PDQDJHPHQW� GL� NDZDVDQ� UHNUHDVL� DODP�
1DWXUD� ������ /HFK� 5LYHU� 9DOOH\�� $XVWULD��
$GDSXQ�SDUDPHWHU�LQWHQVLWDV�ZLVDWD�DGDODK��
Ͳ 9LVLWRU� IUHTXHQF\� �� 7LQJNDW� NHSDGDWDQ�
ZLVDWDZDQ� SDGD� EHEHUDSD� ORNDVL� ZLVDWD�

\DQJ� WHUVHEDU� GL� ZLOD\DK� NOXVWHU� *XQXQJ�
3DWXKD��.DEXSDWHQ�%DQGXQJ

Ͳ 9LVLWRU�XVH��7LQJNDW�SHQJJXQDDQ�NDZDVDQ�
ZLVDWD� \DQJ� GLNDWHJRULNDQ� EHUGDVDUNDQ�
MHQLV� DNWLYLWDV� ZLVDWD� GDQ� GDPSDNQ\D�
SDGD� NDUDNWHULVWLN� ILVLN� NDZDVDQ� �IXQJVL�
OLQGXQJ��� GL� ZLOD\DK� NOXVWHU� *XQXQJ�
3DWXKD��.DEXSDWHQ�%DQGXQJ�

F� $QDOLVLV�2YHUOD\
$QDOLVLV� LQL� GLODNXNDQ� XQWXN�

PHQJKDVLONDQ� UXDQJ�JDEXQJDQ�KDVLO�DQDOLVLV�
NDUDNWHULVWLN IXQJVL�OLQGXQJ�GHQJDQ�LQWHQVLWDV�
ZLVDWD� GL� ZLOD\DK� .OXVWHU� *XQXQJ� 3DWXKD�

*DPEDU����3URVHV�2YHUOD\�3HWD�7HPDWLN
6XPEHU���)$2�������

G� 3HQ\XVXQDQ� 0RGHO� 3HQJDWXUDQ�
3HQJXQMXQJ
3DGD� WDKDS� LQL� GLODNXNDQ� SHQ\XVXQDQ�

PRGHO� SHQJDWXUDQ� SHQJXQMXQJ� \DQJ�
GLWHQWXNDQ� EHUGDVDUNDQ� KDVLO� RYHUOD\�
NDUDNWHULVWLN� NDZDVDQ� OLQGXQJ� GDQ� LQWHQVLWDV�
ZLVDWD�� � .RPELQDVL� UXDQJ� \DQJ� GLSHUROHK�
PHQMDGL� GDVDU� GDODP� PHQHQWXNDQ� PRGHO�
SHQJDWXUDQ� SHQJXQMXQJ� GHQJDQ� WXMXDQ�
WHUMDJDQ\D� IXQJVL� OLQGXQJ� VHFDUD� EDLN� VHUWD�
NHQ\DPDQDQ�

+$6,/�'$1�3(0%$+$6$1
.DZDVDQ� :LVDWD� *XQXQJ� 3DWXKD�

PHUXSDNDQ� VDODK� VDWX� NDZDVDQ� ZLVDWD�
DQGDODQ� \DQJ� WHUOHWDN� GL� VHEHODK� VHODWDQ�
.RWD� %DQGXQJ�� .DZDVDQ� ZLVDWD� VHFDUD�
DGPLQLVWUDWLI SHPHULQWDKDQ�� WHUOHWDN� GL�
.HFDPDWDQ� 5DQFDEDOL� .DEXSDWHQ� %DQGXQJ��
/RNDVL�:LVDWD� \DQJ� WHUPDVXN� NHGDODP�DUHD�
SHQHOLWLDQ�� GLDQWDUDQ\D�DGDODK�:DQD�:LVDWD�
.DZDK� 3XWLK�� %XPL� 3HUNHPDKDQ� 5DQFD�
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8SDV��:LVDWD�.DPSXQJ�&DL�� 3HPDQGLDQ�$LU� 3DQDV� &LPDQJJX� VHUWD� 6LWX� 3DWHQJDQ�

*DPEDU�����3HWD�/RNDVL�&OXVWHU�*XQXQJ�3DWXKD

6HEDUDQ�.DZDVDQ�/LQGXQJ�GL�:LOD\DK�
.OXVWHU�*XQXQJ�3DWXKD

.DZDVDQ� OLQGXQJ� PHUXSDNDQ� NDZDVDQ�
\DQJ� KDUXV� WHWDS� WHUMDJD� NHDVOLDQ� DODPQ\D�
MDQJDQ� VDPSDL� WHUJDQJJX� EDKNDQ� UXVDN��

.DZDVDQ� OLQGXQJ� GDSDW� GLWHQWXNDQ� GHQJDQ�
PHQJJXQDNDQ�VWDQGDU�\DQJ�WHODK�GLWHWDSNDQ�
ROHK� 0HQWHUL� 3HUWDQLDQ� PHODOXL� 6.� 0HQWDQ�
1R�� ����.SWV�8P��������� GDQ� GLSHUNXDW�
GHQJDQ�.HSUHV�1R����������

*DPEDU���3HWD�.DZDVDQ�/LQGXQJ�&OXVWHU�*XQXQJ�3DWXKD
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.DZDVDQ� OLQGXQJ� GL� ORNDVL� SHQHOLWLDQ�
WHUVHEDU�GL�EDJLDQ�VHODWDQ�GDQ�WLPXU�FOXVWHU�
*XQXQJ�3DWXKD��.DZDVDQ� OLQGXQJ� WHUEHVDU�
WHUOHWDN� GL� ZLOD\DK� :DQD� :LVDWD� .DZDK�
3XWLK� \DLWX� ���� GDUL� WRWDO� OXDV� NDZDVDQ��
GLLNXWL�ROHK�7:$�&LPDQJJX�VHEHVDU��������
GDQ� 7:$� 6LWX� 3DWHQJJDQJ� VHEHVDU�
������%XPL�3HUNHPDKDQ�5DQFD�8SDV�WLGDN�
PHPLOLNL� NDZDVDQ� OLQGXQJ�1DPXQ� GHPLNLDQ�
NDMLDQ� MXJD� GLODNXNDQ� WHUKDGDS� NHELMDNDQ�
SHPHULQWDK� WHUNDLW� SHQHQWXDQ� IXQJVL�
NDZDVDQ�KXWDQ���%HUGDUNDQ�33�QR����WDKXQ�
�����PHQJHQDL� SHQHQWXDQ� IXQJVL� NDZDVDQ�
KXWDQ��PDND�:DQD�:LVDWD�.DZDK�3XWLK�GDQ�
%XPL�3HUNHPDKDQ�5DQFD�8SDV�PHUXSDNDQ�
NDZDVDQ� OLQGXQJ�� 6HPHQWDUD� 7:$�
&LPDQJJX� GDQ� 7:$� 6LWX� 3DWHQJJDQJ�
PHUXSDNDQ� NDZDVDQ� NRQVHUYDVL� \DQJ�
SHQJHORODDQQQ\D� GLDWXU� ROHK� 33�� 1R� ���
WDKXQ������
$QDOLVLV�,QWHQVLWDV�:LVDWD�GL�.DZDVDQ�

:LVDWD�.OXVWHU�*XQXQJ�3DWXKD
D� )UHNXHQVL�.XQMXQJDQ�:LVDWDZDQ

)UHNXHQVL� NXQMXQJDQ� ZLVDWDZDQ�
PHUXSDNDQ� WLQJNDW� NHSDGDWDQ� ZLVDWDZDQ�

SDGD�VXDWX�NDZDVDQ�ZLVDWD��<YRQQH�3IOXJHU��
������7LQJNDW� NHSDGDWDQ� ZLVDWDZDQ� GDODP�
SHQHOLWLDQ� LQL� GLKLWXQJ� EHUGDVDUNDQ�
SHUEDQGLQJDQ� DQWDUD� VWDQGDU� NHEXWXKDQ�
UXDQJ� XQWXN� EHUZLVDWD� GHQJDQ� OXDVDQ� DUHDO�
SHPDQIDDWDQ� ZLVDWD� GL� PDVLQJ�PDVLQJ�
NDZDVDQ� ZLVDWD�� � 6WDQGDU� NHEXWXKDQ� UXDQJ�
GLKLWXQJ� GHQJDQ� UXPXV� \DQJ� GLNHPXNDNDQ�
ROHK�'RXJODV��:���������\DLWX��

'LPDQD��
$5� � .HEXWXKDQ� DUHD� XQWXN� EHUZLVDWD� SDGD�

DNWLYLWDV�WHUWHQWX
'  �-XPODK�NXQMXQJDQ�ZLVDWDZDQ�SHU�WDKXQ
D  �.HEXWXKDQ�DUHD�ZLVDWD�GDODP�IHHW�
&'  �.DSDV�LWDV�KDUL�SHPDNDLDQ�GDODP���WDKXQ
7)  �)DNWRU�NHPDPSXDQ�ODKDQ�XQWXN�SHPXOLKDQ

%HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� GHQJDQ�
UXPXV� GLDWDV�� PDND� GLSHUROHK� VWDQGDU�
NHEXWXKDQ� UXDQJ� XQWXN� NHJLDWDQ� ZLVDWD� GL�
PDVLQJ�PDVLQJ� NDZDVDQ� ZLVDWD� DGDODK�
VHEDJDL�EHULNXW��

7DEHO���6WDQGDU�NHEXWXKDQ�UXDQJ�XQWXN�NHJLDWDQ�ZLVDWD�GL�NDZDVDQ�ZLVDWD
NOXVWHU�*XQXQJ�3DWXKD��.DEXSDWHQ�%DQGXQJ

1R '7: ' D &' 7) $5��+D�
� ::�.DZDK�3XWLK ������� ��� ��� ��� ����
� 7:$�&LPDQJJX ������� ��� ��� ��� ����
� %XSHU�5DQFD�8SDV ������ ��� ��� ��� ����
� 7:$�6LWX�3DWHQJDQ ������� ��� ��� ��� ����

7DEHO�����.DWHJRUL�WLQJNDW�NHSDGDWDQ�SHQJXQMXQJ�GL���NDZDVDQ�ZLVDWD�GL�NOXVWHU�*XQXQJ�3DWXKD��
.DEXSDWHQ %DQGXQJ

1R '7:
6WDQGDU�

NHEXWXKDQ�UXDQJ�
�+D�

/XDV�$UHDO�
SHPDQIDDWDQ�
ZLVDWD��+D�

.$7(*25, .DWHJRUL

� :DQD�:LVDWD�.DZDK�3XWLK ���� ���� 7LQJJL
� 7:$�&LPDQJJX ���� ��� 5HQGDK

�
%XPL�3HUNHPDKDQ�5DQFD�
8SDV

���� ��� 5HQGDK

� 7:$�6LWX�3DWHQJDQ ���� ���� 5HQGDK

E� 7LQJNDW�3HQJJXQDDQ�ROHK�:LVDWDZDQ
7LQJNDW� SHQJJXQDDQ� �YLVLWRU� XVH�� SDGD�

NDZDVDQ� ZLVDWD� GLNDWHJRULNDQ� EHUGDVDUNDQ�
MHQLV� DNWLYLWDV� ZLVDWD� GDQ� GDPSDNQ\D� SDGD�
NDUDNWHULVWLN� ILVLN� � �NDZDVDQ��IXQJVL� OLQGXQJ���

GL� ZLOD\DK� NOXVWHU� *XQXQJ� 3DWXKD��
.DEXSDWHQ� %DQGXQJ�� � .ULWHULD� DNWLYLWDV�
LQWHQVLI� GL� NDZDVDQ� ZLVDWD� NOXVWHU� *XQXQJ�
3DWXKD�� PHUXSDNDQ� DNWLYLWDV� XWDPD� ZLVDWD��
GHQJDQ� WLQJNDW� NHSDGDWDQ� WLQJJL�� � EHUDGD�
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SDGD� DUHDO� GD\D� WDULN� XWDPD� VHKLQJJD��
NRQVHQWUDVL� ZLVDWDZDQ� WLQJJL�� � 'DPSDN�
QHJDWLYH�EDJL�NXDOLWDV�OLQJNXQJDQ�GL�DUHDO�LQL��
GLDPDWL� FXNXS� WLQJJL�� NKXVXVQ\D� GDUL� MXPODK�
VDPSDK� \DQJ� EHUVHUDNDQ� VHUWD� SHPDGDWDQ�
WDQDK�� $NWLYLWDVQ\D� PHOLSXWL� SLNQLN�� PHOLKDW�

SHPDQGDQJDQ�� IRWRJUDIL�� PDNDQ� PLQXP��
'DODP� SHQHOLWLDQ� LQL�� MXJD� GLODNXNDQ� DQDOLVLV�
WHUKDGDS� SHULODNX� ZLVDWDZDQ�� \DQJ� GLQLODL�
PHODOXL� SHUVHSVL� ZLVDWDZDQ� WHUKDGDS�
SHULODNX�VHVDPD�ZLVDWDZDQ�ODLQQ\D�

7DEHO����3HUVHSVL�3HQJXQMXQJ�WHUKDGDS�3HULODNX�:LVDWDZDQ�
GL�.DZDVDQ�:LVDWD�$ODP�.OXVWHU�*XQXQJ�3DWXKD

.DZDVDQ�:LVDWD

3HULODNX�:LVDWDZDQ

:DQD�
:LVDWD�
.DZDK�

3XWLK��Q ���

7:$�
&LPDQJJX�
�Q ���

%XSHU�
5DQFD�
8SDV�
�Q ���

7:$�6LWX�
3DWHQJJDQ
J��Q ���

3HULODNX�ZLVDWDZDQ�PHPEXDQJ�VDPSDK� ��� �� �� ��
3HULODNX�ZLVDWDZDQ�PHQJJXQDNDQ�IDVLOLWDV�ZLVDWD ��� �� ��� ���
3HULODNX�ZLVDWDZDQ�PHQMDJD�NHOHVWDULDQ�VXPEHUGD\D�
DODP�

��� �� ��� ���

3HULODNX�ZLVDWDZDQ�PHQMDJD�NHWHUWLEDQ�GDQ�
NHQ\DPDQDQ�EHUZLVDWD

��� �� ��� ���

.HSHGXOLDQ�ZLVDWDZDQ�PHQJLQJDWNDQ�VHVDPD�
ZLVDWDZDQ

��� �� �� ��

727$/�6.25 ��� ��� ��� ���
6NRU�WHUWLQJJL ���� ��� ��� ���
6NRU�WHUHQGDK ��� ��� ��� ���
.$7(*25, %$,. %858. 6('$1* 6('$1*

+DVLOQ\D� PHQXQMXNNDQ� EDKZD�
SHQJXQMXQJ� GL� :DQD� :LVDWD� .DZDK� 3XWLK��
PHPLOLNL� SHULODNX� \DQJ� SRVLWLI� WHUKDGDS�
OLQJNXQJDQ�� +DO� LQL� GLGXNXQJ� ROHK�
NHWHUVHGLDDQ� IDVLOLWDV� LQWHUSUHWDVL� \DQJ�
PHQJDMDN� SHQJXQMXQJ� XQWXN� PHQMDJD�
OLQJNXQJDQ��6HPHQWDUD� LWX�SHQJXQMXQJ�7:$�
6LWX� 3DWHQJJDQJ� GDQ� %XPL� 3HUNHPDKDQ�
5DQFD� 8SDV�� PHPLOLNL� SHULODNX� \DQJ� FXNXS��
GDODP� DUWLDQ� EHOXP� VHSHQXKQ\D�PHPDKDPL�
SHQWLQJQ\D� NXDOLWDV� OLQJNXQJDQ�� 'LEHEHUDSD�
ORNDVL� PDVLK� GLWHPXNDQ� VDPSDK� \DQJ�
EHUVHUDNDQ�� NKXVXVQ\D� SDGD� DUHDO� LQWHQVLI��
SXVDW� NRQVHQWUDVL� SHQJXQMXQJ�� 1DPXQ�
SHQJHOROD� NDZDVDQ� PHPLOLNL� WLP� NHEHUVLKDQ�
\DQJ� FXNXS� PHPDGDL� VHKLQJJD� NXDOLWDV�
OLQJNXQJDQQ\D� UHODWLYH� EDLN�� � 3HQJXQMXQJ� GL�
7:$� &LPDQJJX�� PHPLOLNL� SHULODNX� \DQJ�
SDOLQJ� EXUXN� GLDQWDUD� SHQJXQMXQJ� ORNDVL�
ZLVDWDZDQ�ODLQQ\D��+DO�LQL�GLGXNXQJ�MXJD�ROHK�
SHQJHOROD� NDZDVDQ� \DQJ� NXUDQJ�

PHPSHUKDWLNDQ� NHEHUVLKDQ� GDQ� SHQDWDDQ�
NDZDVDQ� \DQJ� NXUDQJ� VHVXDL�� 6HODLQ� LWX�
EDQ\DNQ\D� PDV\DUDNDW� VHNLWDU� \DQJ�
EHUMXDODQ� GL� NDZDVDQ� LQL�� PHQ\HEDENDQ�
SHQJDZDVDQQ\D�PHQMDGL�NXUDQJ�PDNVLPDO�
F� .ULWHULD� ,QWHQVLWDV� :LVDWD� GL� :LOD\DK�

.OXVWHU�*XQXQJ�3DWXKD
,QWHQVLWDV� ZLVDWD� GLWHQWXNDQ� EHUGDVDUNDQ�
DQDOLVLV� WLQJNDW� NHSDGDWDQ� NDZDVDQ� ZLVDWD�
GHQJDQ�WLQJNDW�SHQJJXQDDQ�NDZDVDQ�ZLVDWD��
,QWHQVLWDV� ZLVDWD� LQL� PHQXQMXNNDQ� VHMDXK�
PDQD� NDZDVDQ� ZLVDWD� DODP� WHUVHEXW�
PHQHULPD� WHNDQDQ� DNLEDW� GDUL� DNWLYLWDV�
SHQJXQMXQJ�� VHKLQJJD� GDSDW� PHPSHQJDUXKL�
NXDOLWDV� OLQJNXQJDQQ\D�� 3HUEDQGLQJDQ�
GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� WHKQLN�
VNRULQJ� GDQ� SHQJNDWHJRULDQ� EHUGDVDUNDQ�
LQWHUYDO� �� NXDUWLO�� \DLWX� NDWHJRUL� LQWHQVLWDV�
WLQJJL�� VHGDQJ� GDQ� UHQGDK�� 6WDQGDU�
SHQHQWXDQ� LQWHQVLWDV� ZLVDWD� WHUGDSDW� SDGD�
WDEHO���
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7DEHO�����,QWHQVLWDV�:LVDWD�GL�.DZDVDQ�:LVDWD�$ODP�.OXVWHU�*XQXQJ�3DWXKD

1R .DZDVDQ�:LVDWD

7LQJNDW�
.HSDGDWDQ�
3HQJXQMXQJ�

�����

7LQJNDW�
3HQJJXQDDQ�
3HQJXQMXQJ

����� 6NRU

.DWHJRUL�
,QWHQVLWDV�
:LVDWD

� :DQD�:LVDWD�
.DZDK�3XWLK

7LQJJL %DLN ��� 6('$1*

� 7:$�&LPDQJJX 5HQGDK %XUXN ��� 6('$1*
� %XPL�3HUNHPDKDQ�

5DQFD�8SDV
5HQGDK 6HGDQJ ��� 6('$1*

� 7:$�6LWX�
3DWHQJDQ

5HQGDK 6HGDQJ ��� 6('$1*

.KXVXV� XQWXN� 7:$� &LPDQJJX� DVSHN�
SHULODNX� SHQJXQMXQJ� \DQJ� EXUXN�� SHUOX�
GLWDQJDQL� GHQJDQ� NKXVXV�� NDUHQD� GDSDW�
PHPSHQJDUXKL� NXDOLWDV� OLQJNXQJDQ� GHQJDQ�
VLJQLILNDQ��3HQJDZDVDQ�GDUL� SHQJHOROD� VHUWD�
SHPHOLKDUDDQ� NDZDVDQ� SHUOX� GLODNXNDQ�
VHFDUD� UXWLQ� GDQ� EHUNDOD�� NKXVXVQ\D� XQWXN�
DVSHN�NHEHUVLKDQ�GDQ�NHLQGDKDQ�NDZDVDQ�

0RGHO�3HQJHORODDQ�3HQJXQMXQJ�GL�
:LOD\DK�.OXVWHU�*XQXQJ�3DWXKD

+DVLO�DQDOLVLV� WHUKDGDS�NDZDVDQ� OLQGXQJ�
GDQ� LQWHQVLWDV� ZLVDWD� PHQXQMXNNDQ� DGDQ\D�
NRPELQDVL� NULWHULD� NDZDVDQ�ZLVDWD� GL� NOXVWHU�
*XQXQJ�3DWXKD��:DQD�:LVDWD�.DZDK�3XWLK�
GDQ� 7:$� 6LWX� 3DWHQJDQ� � PHUXSDNDQ�
NDZDVDQ�ZLVDWD�GHQJDQ�SHUVHQWDVH�NDZDVDQ�
OLQGXQJ� \DQJ� FXNXS� EHVDU�� VHUWD� PHPLOLNL�
LQWHQVLWDV� ZLVDWD� \DQJ� VHGDQJ�6HPHQWDUD�
7:$� &LPDQJJX� GDQ� %XPL� 3HUNHPDKDQ�
5DQFD� 8SDV�� PHUXSDNDQ� NDZDVDQ� ZLVDWD�
\DQJ� PHPLOLNL� WLQJNDW� NHUHQWDQDQ� \DQJ�
UHQGDK� �EXNDQ� NDWHJRUL� NDZDVDQ� OLQGXQJ��

GDQ LQWHQVLWDV� ZLVDWD� \DQJ� VHGDQJ�� 1DPXQ�
GHPLNLDQ� EHUGDVDUNDQ� NDMLDQ� WHUKDGDS�
NHELMDNDQ� GDQ� SHUDWXUDQ� SHPHULQWDK�
PHQJHQDL� SHQHQWXDQ� VWDWXV� NDZDVDQ�� SDGD�
ZLOD\DK� NOXVWHU� *XQXQJ� 3DWXKD� WHUGDSDW� � ��
NDWHJRUL� NDZDVDQ� ZLVDWD� \DLWX� NDZDVDQ�
NRQVHUYDVL� GDQ� SHOHVWDULDQ� DODP� �� \DQJ�
PHOLSXWL� NDZDVDQ�7:$�&LPDQJJX�GDQ�7:$�
6LWX� 3DWHQJJDQJ�� VHUWD� NDZDVDQ� OLQGXQJ�
\DQJ�PHOLSXWL�:DQD�:,VDWD�.DZDK�3XWLK�GDQ�
%XPL�3HUNHPDKDQ�5DQFD�8SDV��

3HQJXQMXQJ�KDUXV�GLNHOROD�GHQJDQ�EDLN��
VHKLQJJD� WLGDN� DNDQ� PHPEHULNDQ� GDPSDN�
QHJDWLI� EDJL� NHVHQDQJDQ�� SHQJDODPDQ�� GDQ�
SHQGLGLNDQ� ZLVDWDZDQ� VHUWD� EDJL� DUHD� \DQJ�
GLNXQMXQJL�� -LND� GLWHUDSNDQ� GHQJDQ� EHQDU�
PDND� WHNQLN� PDQDMHPHQ� SHQJXQMXQJ� MXJD�
GDSDW� PHQJXUDQJL� ELD\D� SHPHOLKDUDDQ� GDQ�
PHQLQJNDWNDQ� SHQGDSDWDQ� �)LHOGHQ� DQG�
-RNLOHKWR�������&KHFNODQG�3� DQG�6FKROHV�� -�
���������

7DEHO���.ULWHULD�3HQJHORODDQ�.DZDVDQ�:LVDWD�GL�.OXVWHU�*XQXQJ�3DWXKD

1R
.DZDVDQ�:LVDWD�

$ODP

.ULWHULD�NDZDVDQ�
EHUGDVDUNDQ�KDVLO�

DQDOLVLV

.ULWHULD�NDZDVDQ�
EHUGDVDUNDQ�NHELMDNDQ�

SHPHULQWDK 5,

,QWHQVLWDV�
ZLVDWD

� ::�.DZDK�3XWLK �����NDZDVDQ�
OLQGXQJ

.DZDVDQ�OLQGXQJ��������������33�
QR�����WDKXQ������

6HGDQJ

� 7:$�&LPDQJJX ������NDZDVDQ�
OLQGXQJ

.DZDVDQ�NRQVHUYDVL�GDQ�
SHOHVWDULDQ�DODP
�33�QR�����WDKXQ������

6HGDQJ

� %XSHU�5DQFD�8SDV ����NDZDVDQ�
OLQGXQJ

.DZDVDQ�OLQGXQJ
�33�QR�����WDKXQ������

6HGDQJ

� 7:$�6LWX�
3DWHQJJDQJ

�������NDZDVDQ�
OLQGXQJ�

.DZDVDQ�NRQVHUYDVL�GDQ�
SHOHVWDULDQ�DODP
�33�QR�����WDKXQ������

6HGDQJ
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D� 3HQJDWXUDQ� 3HQJXQMXQJ� SDGD�
.DZDVDQ� .RQVHUYDVL� GDQ�
3HOHVWDULDQ� $ODP� GHQJDQ�
LQWHQVLWDV�VHGDQJ�� WLQJJL

%HUGDVDUNDQ� KDVLO� NDMLDQ� NHELMDNDQ� GDQ�
REVHUYDVL�� NDZDVDQ� NRQVHUYDVL� PHPLOLNL�
WLQJNDW� VHQVLWLILWDV� \DQJ� WLQJJL�� .DZDVDQ� LQL�
EXNDQ� KDQ\D� PHPLOLNL� NHSHQWLQJDQ� HNRORJLV�
VHEDJDL� UXDQJ� KLGXS� DWDX� KDELWDW� GDUL�
EHEHUDSD� VDWZD� GDQ� YHJHWDVL� SHQWLQJ��
QDPXQ� MXJD� PHPLOLNL� SHUDQ� GDODP� PHQMDJD�
NHVWDELODQ� OLQJNXQJDQ�� 3HQJHPEDQJDQ�
ZLVDWD� SDGD� DUHDO� LQL� PHPHUOXNDQ�
SHQJDZDVDQ� GDQ� SHQJDWXUDQ� \DQJ� NHWDW��
EDLN� GDUL� DVSHN� RUJDQLVDVL� UXDQJ� �]RQDVL���
NHWHQWXDQ� SHPEDQJXQDQ� GDQ� MHQLV� IDVLOLWDV��
SHQJDWXUDQ� SHQJXQMXQJ� VHUWD� VLVWHP�
SHQJDZDVDQQ\D�� 7HKQLN� \DQJ� GDSDW�
GLODNXNDQ� XQWXN� � PHQJHOROD� GDPSDN�
SHQJXQMXQJ� DQWDUD� ODLQ� SHQJHORODDQ� DQWULDQ�
SHQJXQMXQJ��PHQLQJNDWNDQ� NDSDVLWDV� UXDQJ��
PHQJHOROD� NDSDVLWDV� UXDQJ� PHQMDGL� OHELK�
IOHNVLEHO�� PHPSHUNXDW� ODKDQ�� SHQJDWXUDQ�
NXRWD� GDQ� VLVWHP� WLFNHWLQJ� �)\DOO�� $�� HW� DOO���
������ ��������� 'RXJODV��:�� ������� .KXVXV�
XQWXN� DVSHN� SHQJDWXUDQ� SHQJXQMXQJ�� PDND�
KDO�\DQJ�KDUXV�GLWHUDSNDQ�DQWDUD�ODLQ��
���� 0HPEDWDVL� DNVHV� PHQXMX� ORNDVL� GDQ�
VXPEHU�GD\D�WDULN�

3HPEDWDVDQ� LWX� ELVD� GDODP� EHQWXN�
PHPSHUVHPSLW� OHEDU� MDODQ� PDVXN��
SHQJJXQDDQ� PDWHULDO� NDVDU� VHSHUWL� EDWXDQ�
EHVDU� VHEDJDL� GDVDU� MDODQ� �SDYLQJ�� DWDX�
PHPEXND�DNVHV�GHQJDQ�NRQGLVL� ODKDQ�\DQJ�
HNVWULP� GDQ� UHODWLII� FXUDP�� 6HFDUD� WLGDN�
ODQJVXQJ�� SHPEDWDVDQ� DNVHV� DNDQ�
PHQVHOHNVL� MXPODK� ZLVDWDZDQ� \DQJ PDVXN�
GDQ� EHUPLQDW� XQWXN� PHOLKDW� RE\HN� \DQJ�
GLPDNVXG�� 6HKLQJJD� GLKDUDSNDQ� GHQJDQ�
MXPODK�SHQJXQMXQJ�\DQJ�WLGDN�WHUODOX�EDQ\DN��
PDND� GDPSDN� QHJDWLYH� GDQ� NHUXVDNDQQ\D�
MXJD�ELVD�GLPLQLPDOLVLU�
���� 0HQHUDSNDQ� GHVHQWUDOLVDVL� IDVLOLWDVGDQ�
DNWLYLWDV�SHQJXQMXQJ

3HQ\HEDUDQ� DWDX� GHVHQWUDOLVDVL� IDVLOLWDV�
GDQ� DNWLYLWDV� SHQJXQMXQJ� GLODNXNDQ� GHQJDQ�
EHUEDVLVNDQ� SDGD� NHUDJDPDQ� DWUDNVL� \DQJ�
DGD� GL� NDZDVDQ� ZLVDWD�,GHQWLILNDVL� DWUDNVL�
GDQ� GD\D� WDULN� ZLVDWD� KDUXV� GLODNXNDQ�

GHQJDQ� VLVWHPDWLV� XQWXN� PHQJKLQGDUL�
SHPXVDWDQ� IDVLOLWDV� GDQ� DNWLYLWDV� ZLVDWD�
KDQ\D�SDGD�VDWX�GD\D�WDULN�
���� 0HQJHPEDQJNDQ� IDVLOLWDV� LQWHUSUHWDVL�
EHUEDVLV�SHQGLGLNDQ�OLQJNXQJDQ

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� SHULODNX�
SHQJXQMXQJ� \DQJ� UHODWLI� EHOXP� PHPDKDPL�
SHQWLQJQ\D� PHQMDJD� NHEHUVLKDQ� GDQ�
NHOHVWDULDQ� OLQJNXQJDQ�� +DO� LQL� PHPEHULNDQ�
LPSOLNDVL� SHQWLQJQ\D� SHQJHPEDQJDQ�
SURJUDP�LQWHUSUHWDVL�\DQJ�GLOHQJNDSL�GHQJDQ�
IDVLOLWDV�GDQ�PHGLD�\DQJ�GDSDW�PHQJHGXNDVL�
SHQJXQMXQJ� PHQJHQDL� SHQWLQJQ\D�
NHEHUVLKDQ� GDQ� SHOHVWDULDQ� OLQJNXQJDQ��
3HQJHPEDQJDQ� SURJUDP� LQWHUSUHWDVL� LQL�
PHQMDGL� VDQJDW� SHQWLQJ� EDJL� NDZDVDQ� \DQJ�
PHPLOLNL�NULWHULD�LQWHQVLWDV�ZLVDWD�\DQJ�WLQJJL��
NKXVXVQ\D�GHQJDQ�SHULODNX�ZLVDWDZDQ�\DQJ�
EXUXN�
���� 0HQHUDSNDQ� GDQ� PHQJHPEDQJNDQ�
SURJUDP�ZLVDWD�HGXNDVL

:LVDWD� DODP� GLNDZDVDQ� SHJXQXQJDQ�
PHPHUOXNDQ� ZDZDVDQ� GDQ� SHQJHWDKXDQ
PHQJHQDL� SHQWLQJQ\D� PHQMDJD� OLQJNXQJDQ�
GDQ� PHOHVWDULNDQQ\D�� VHKLQJJD� SHQJHOROD�
PHPLOLNL� NHZDMLEDQ� PHQHUDSNDQ� SURJUDP�
ZLVDWD� HGXNDVL� \DQJ� GDSDW� PHQWUDVIHU� QLODL�
QLODL� SHQGLGLNDQ� WHUKDGDS� OLQJNXQJDQ��
3HQJHPEDQJDQ� SURJUDP� GLIRNXVNDQ� SDGD�
WHUFDSDLQ\D�QLODL�QLODL��
� 3HPEHODMDUDQ� �OHDUQLQJ�� PHQJHQDL�
GHILQLVL�� IXQJVL� GDQ� PDQIDDW� OLQJNXQJDQ�
DODP�EDJL�NHKLGXSDQ�PDQXVLD

� 3HQJND\DDQ� �HQULFKLQJ�� ZDZDVDQ�
PHQJHQDL� OLQJNXQJDQ� DODP� GDQ�
NHWHUNDLWDQQ\D� GDODP� HNRVLVWHP� GDQ�
GLQDPLND�SHUXEDKDQ�OLQJNXQJDQ

� 3HQJKDUJDDQ� �UHZDUGLQJ�� WHUKDGDS� DODP�
\DQJ� GLWXQMXNNDQ� GHQJDQ� DNVL� SRVLWLI�
GDODP� PHQMDJD� GDQ� PHOHVWDULNDQ� DODP��
VHSHUWL� DNVL� PHPEXDQJ� VDPSDK� SDGD�
WHPSDWQ\D�� PHPEHUVLKNDQ� NDZDVDQ�
ZLVDWD� GDUL� VDPSDK�� PHQJKLQGDUL�
SHQJJXQDDQ� SODVWLF�� PHODNXNDQ�
SHQDQDPDQ� SRKRQ�� PHPSHODMDUL� EXGD\D�
VHWHPSDW�GDQ�VHEDJDLQ\D�

� 3HWXDODQJDQ� �DGYHQWXULQJ�� HNVSORUDVL�
DODP�� PHODOXL� DNWLYLWDV� ZLVDWD� \DQJ�
PHPEDQJXQ� UDVD� LQJLQ� WDKX�� HNVSORUDVL�
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NHXQLNDQ� GDQ� VHMDUDK� WHUEHQWXNQ\D��
VHKLQJJD�PHQLPEXONDQ�NHWHUWDULNDQ�XQWXN�
PHODNXNDQQ\D��$NWLYLWDV�ZLVDWD�GLDUDKNDQ�
NHSDGD� EHQWXN� \DQJ� PHQGRURQJ�
ZLVDWDZDQ�XQWXN�LNXW�EHUSHUDQ�DNWLI�EXNDQ�
KDQ\D�VHEDJDL�VXE\HN�SDVLI�

.(6,038/$1
.HXQLNDQ� GDQ� NHND\DDQ� DODP�

PHQMDGLNDQ� WLQJJLQ\D�SRWHQVL�ZLVDWD�DODP�GL�
,QGRQHVLD�� 3HQJHPEDQJDQ� ZLVDWD� DODP� GL�
,QGRQHVLD� GLIRNXVNDQ� SDGD� �� NDWHJRUL�� \DLWX
ZLVDWD� DODP� SHJXQXQJDQ� GDQ� ZLVDWD� DODP�
EDKDUL�� .DUDNWHULVWLN� NDZDVDQ� SHJXQXQJDQ��
WHUQ\DWD�WLGDN�KDQ\D�PHQDULN�VHFDUD�HVWHWLND��
PHPLOLNL� NHXQLNDQ� JHMDOD� DODP� DWDX�
NHODQJNDDQ�SURVHV�SHPEHQWXNDQQ\D��QDPXQ�
MXJD� PHPLOLNL� NHUDZDQDQ� GDQ� WLQJNDW�
VHQVLWLILWDV�\DQJ WLQJJL�

'$)7$5�3867$.$
&KHFNODQG�� 3�� DQG� 6FKROHV�� -�� ������� 6RIW�

6\VWHPV� 0HWKRGRORJ\� LQ� $FWLRQ�� -RKQ�
:LOH\ 	 6RQV��&KLFKHVWHU��8.�

'RXJODVV�� 5�:�� ������ � )RUHVW� 5HFUHDWLRQ��
:DYHODQG� 3UHVV�� ,QF�� 2KLR� 6WDWH�
8QLYHUVLW\�� 8QLWHG� 6WDWHV� RI� $PHULFD��
S�����

)HLOGHQ�� %�0�� DQG� -RNLOHKWR�� -�� �������
0DQDJHPHQW� *XLGHOLQHVIRU� :RUOG
&XOWXUDO +HULWDJH� 6LWHV�� 5RPH��
,&&520�

)\DOO��$���%ULDQ�*DUURG��$QQD�/HDVN��6WHSKHQ�
:DQKLOO�� ������ � 0DQDJLQJ� 9LVLWRU�
$WWUDFWLRQV�� � %XWWHUZRUWK�+HLQHPDQQ�
(/6(9,(5��%XUOLQJWRQ��86$��S�����

0DVRQ�� 3HWHU�� ������ 7RXULVP� ,PSDFWV��
3ODQQLQJ�DQG�0DQDJHPHQW��%XWWHUZRUWK�
+HLQHPDQQ��/LQDUFH�+SXVH��-RUGDQ�+LOO��
2[IRUG�2;���'3��%XUOLQJWRQ� S�����

3IOXJHU�� <YRQQH�� ������ � 9DOXH� EDVHG�
GHFLVLRQ� 0DNLQJ� 3URFHVV� IRU� 6WUDWHJLF�
9LVLWRU0DQDJHPHQW� LQ�7KH�1DWXUD������
$UHD� /HFK� 5LYHU� 9DOOH\�� 7\URO��
3URFHHGLQJV�RI�WKH�6HFRQG�,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� 0RQLWRULQJ� DQG�
0DQDJHPHQW� RI� 9LVLWRU� )ORZV�
LQ5HFUHDWLRQDO� DQG� 3URWHFWHG� $UHDV� ��
3ROLFLHV�� 0HWKRGV� DQG� 7RROV� IRU� 9LVLWRU�
0DQDJHPHQW��0(7/$��)LQODQG���S�����

5DIL¶L�� 6XU\DWQD�� ������ 0HWHRURORJL� GDQ�
.OLPDWRORJL�� %DQGXQJ�� $QJNDVD�� KDO�
����

6KDFNOH\�� 0�� ������� 0DQDJLQJ� 6DFUHG�
6LWHV�&RQWLQXXP��/RQGRQ�
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