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$%675$&7
7KLV�UHVHDUFK�DLPV WR DQDO\]H WKH�FRQGLWLRQ�RI VHDJUDVV HFRV\VWHP WR VHH ZDWHU TXDOLW\�GDWD RI

WKH� �VHDJUDVV�KDELWDW�DQG�SHUFHQWDJH�FRYHU�RI VHDJUDVV� LQ� WKH�ZDWHUV�RI WKH�3UDPXND� ,VODQG��6HULEX�
,VODQGV��7KH�UHVHDUFK ZDV�FRQGXFWHG�RYHU WZR PRQWKV�IURP 2FWREHU�WR 1RYHPEHU������7KLV�UHVHDUFK�
XVHG�D GHVFULSWLYH PHWKRG ZLWK ILHOG VXUYH\�DSSURDFK��7KH�SRSXODWLRQ LQ WKLV VWXG\ LV� WKH VHDJUDVV LQ
:DWHUV 3UDPXND�,VODQG��'HWHUPLQLQJ WKH�ORFDWLRQ�ZLWK�SXUSRVLYH�VDPSOLQJ RI WKH�VDPSOLQJ LV�GLYLGHG�LQWR
WKUHH VWDWLRQV LV 1RUWK��(DVW DQG 6RXWK��'DWD�FROOHFWLRQ�WHFKQLTXHV LQFOXGH SULPDU\�GDWD DQG VHFRQGDU\�
GDWD��3ULPDU\�GDWD LV�GDWD�RI� VHDJUDVV �W\SH��SHUFHQWDJH�FRYHU DQG GHQVLW\ RI� VHDJUDVV��DQG�GDWD RI�
VHDJUDVV� KDELWDW HQYLURQPHQWDO� SDUDPHWHUV �ZDWHU� WHPSHUDWXUH�� FXUUHQW� VSHHG�� EULJKWQHVV�� GHSWK��
VDOLQLW\�� VXEVWUDWH�� 766��'2�� S+��ZHUH REWDLQHG�E\ GLUHFW�PHDVXUHPHQW LQ WKH� ILHOG��ZKLOH� VHFRQGDU\�
GDWD LQFOXGH WKH�JHQHUDO�VWDWH�RI WKH�UHVHDUFK�VLWHV��'DWD�DQDO\VLV�WHFKQLTXHV XVHG�LQ WKLV�VWXG\�XVLQJ
DQDO\VLV�RI FRPPXQLW\�VWUXFWXUH RI�VHDJUDVV DQG ZDWHU�TXDOLW\ DQDO\VLV��

7KH� UHVXOWV� VKRZHG WKDW VHDJUDVV� VSHFLHV IRXQG LQ WKH� 3UDPXND� ,VODQG� WKHUH DUH � W\SHV RI�
VHDJUDVV &\PRGRFHD URWXQGDWD��&\PRGRFHD VHUUXODWD��(QKDOXV DFRURLGHV��+DORSKLOD RYDOLV��+DORGXOH
XQLQHUYLV��7KDODVVLD KHPSULFKLL��&RQGLWLRQV RI�VHDJUDVV LQ� WKH�ZDWHUV�RI WKH�3UDPXND�,VODQG� LQFOXGHG�
LQWR� WKH� FDWHJRU\ RI� OHVV KHDOWK\�SRRU� VHDJUDVV�� $W VWDWLRQ � SHUFHQWDJH E\� ���� FODVVLILHG VHDJUDVV
OHVV�KHDOWK\ FRQGLWLRQV��ZKLOH�WKH RWKHU WZR�VWDWLRQV DUH VWDWLRQV � DQG � EHORQJ�WR�WKH FDWHJRU\�RI WKH�
SRRU FRQGLWLRQ RI� VHDJUDVV�� ZLWK HDFK SHUFHQWDJH� FRYHU� RI VHDJUDVV ������ DQG �������2I DOO ZDWHU�
TXDOLW\ SDUDPHWHUV PHDVXUHG��DOO WKH�SDUDPHWHUV DUH�VWLOO LQ�QRUPDO�FLUFXPVWDQFHV��EXW WKHUH�DUH VRPH
SDUDPHWHUV ZKRVH�YDOXH�LV KLJK DW VRPH VWDWLRQV 766 DQG S+ YDOXH�LV KLJK DW VWDWLRQ � ZLWK�D YDOXH�RI
766 �� PJ�O DQG�D S+ YDOXH�RI �����:DWHU�TXDOLW\ DQG VHDJUDVV FRPPXQLWLHV LQ VWDWLRQ � LV�VWLOO LQ�JRRG�
FRQGLWLRQ IRU WKH�JURZWK� RI VHDJUDVV�� EHFDXVH DW WKLV VWDWLRQ LV� DQ XQVSRLOHG DUHD DZD\ IURP KXPDQ
DFWLYLW\�� ZKLOH� WKH VWDWLRQV � DQG � KDYH� XQGHUJRQH FKDQJHV� LQ FRPPXQLW\� VWUXFWXUH RI� VHDJUDVV
EHFDXVH DW WKLV VWDWLRQ KDV VHYHUDO DQWKURSRJHQLF�DFWLYLWLHV WKDW GLVUXSW� WKH� OLYHV�RI VHDJUDVV��PRVWO\�
IURP KXPDQ�DFWLYLWLHV VXFK�DV GRPHVWLF�VHZDJH DQG KRDUGLQJ�UHFODPDWLRQ��ZKLFK DIIHFWV WKH�FRQGLWLRQ�
RI VHDJUDVV DW VWDWLRQ � DQG � DUH�SRRU VHDJUDVV�
.H\ZRUG��6HDJUDVV��:DWHU 4XDOLW\��3UDPXND�,VODQG�

3(1'$+8/8$1
/DPXQ� DWDX� VHFDUD� LQWHUQDVLRQDO� GLNHQDO�

VHEDJDL� VHDJUDVV�� PHUXSDNDQ� WXPEXKDQ�
WLQJNDW� WLQJJL� GDQ� EHUEXQJD� �$QJLRVSHUPDH��
\DQJ� VXGDK� VHSHQXKQ\D� PHQ\HVXDLNDQ� GLUL�
KLGXS� WHUEHQDP�GL� GDODP� ODXW� GDQJNDO�� /DPXQ�
WLGDN� VDPD� GHQJDQ� UXPSXW� ODXW�� � 5XPSXW� ODXW�
\DQJ� VHULQJ� GLVHEXW� ROHK� PDV\DUDNDW� XPXP��
VHEHQDUQ\D� DGDODK� PDNURDOJD�� VHGDQJNDQ�
WXPEXKDQ�ODPXQ�\DQJ�WHODK�GLVHEXWNDQ�GL�DWDV��
WHUJRORQJ�$QJLRVSHUPDH�

(NRVLVWHP� ODPXQ�PHPLOLNL� EHUEDJDL� IXQJVL�
SHQWLQJ� GL� ODXW� GDQJNDO� LQL� EHOXP� EDQ\DN�
GLNHQDO� GDQ� GLSHUKDWLNDQ� ELOD� GLEDQGLQJNDQ�
GHQJDQ� HNRVLVWHP� SHVLVLU� ODLQQ\D� VHSHUWL�
PDQJURYH�GDQ�WHUXPEX�NDUDQJ��7RPDVFLN�HW�DO��
������� PHQ\DWDNDQ� EDKZD� HNRVLVWHP� SDGDQJ�
ODPXQ�GL�GDHUDK�SHVLVLU�PHPLOLNL�IXQJVL�VHEDJDL�
SURGXVHQ�SULPHU��SHQGDXU�]DW�KDUD��VWDELOLVDWRU�
GDVDU� SHUDLUDQ�� SHUDQJNDS� VHGLPHQ�� VHUWD�
SHQDKDQ� HURVL� EDJL� NHKLGXSDQ� LNDQ� VHEDJDL�
WHPSDW�EHUOLQGXQJ�� WHPSDW�PHQFDUL�PDNDQ�GDQ�
VHEDJDL� UXDQJ� KLGXS�� � )XQJVL� ODLQ� GDUL� ODPXQ�
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\DQJ� VDQJDW� SHQWLQJ� EDJL� NHKLGXSDQ� GL� EXPL�
\DLWX� ODPXQ� EHUIXQJVL� VHEDJDL� SHQ\HUDE�
NDUERQ�� \DQJ� NXUDQJ� OHELK� VDPD GHQJDQ�
NHPDPSXDQ�VHOXUXK�WXPEXKDQ��GL�GDUDW�GDODP�
PHQ\HUDS�&2��GDUL�DWPRVIHU��1RQWML��������

6HEDJDL� HNRVLVWHP� SHVLVLU�� NHEHUDGDDQ�
HNRVLVWHP� ODPXQ� LQL� PHPLOLNL� DQFDPDQ�
NHUXVDNDQ� \DQJ� GDSDW� PHQJXUDQJL� MXPODK�
SRSXODVLQ\D�� .HUXVDNDQ� HNRVLVWHP� ODPXQ�
GLVHEDENDQ� GDUL� NHJLDWDQ� PDQXVLD� GDQ� MXJD�
GDUL�DNWLYLWDV�DODP��

6XPEHUGD\D� ODPXQ� \DQJ� EHUDGD� GL�
SHUDLUDQ� GDQJNDO� 3XODX� 3UDPXND�� .HSXODXDQ�

6HULEX� PHPLOLNL� SRWHQVL� \DQJ� FXNXS� EDLN��
QDPXQ� EHEHUDSD� ZDNWX� EHODNDQJDQ� LQL�
VXPEHUGD\D� ODPXQ� GL� SHUDLUDQ� WHUVHEXW� WHODK�
PHQJDODPL� GHJUDGDVL� VHKLQJJD� NHOHVWDULDQ�
VXPEHUGD\D� ODPXQ�GDQ�ELRWD�\DQJ�EHUDVRVLDVL�
GHQJDQ� VXPEHUGD\D� WHUVHEXW� MXJD� WHUJDQJJX��
.RQGLVL� ODPXQ� GL� SHUDLUDQ� 3XODX� 3UDPXND�
PHQJDODPL� SHQXUXQDQ� SHUVHQWDVH� SHQXWXSDQ�
ODPXQ�GDUL�WDKXQ������������GDQ�������%HULNXW�
LQL� SHUVHQWDVH� SHQXWXSDQ� ODPXQ� GL� 3XODX�
3UDPXND� EHUGDVDUNDQ� KDVLO� GDUL� SHQHOLWLDQ�
WHUGDKXOX�

7DEHO����3HUVHQWDVH�SHQXWXSDQ�ODPXQ�GL�3XODX�3UDPXND

7DKXQ
3HQXWXSDQ�/DPXQ����

6WDVLXQ��
�8WDUD�

6WDVLXQ��
�7LPXU�

6WDVLXQ��
�6HODWDQ�

���� �� �� ��
���� ���� ���� ��
���� ���� ���� ����

6XPEHU��%DODL�7DPDQ�1DVLRQDO�.HSXODXDQ�6HULEX�������

%HUGDVDUNDQ� WDEHO� GL� DWDV�� SDGD� WDKXQ�
����� NH� WDKXQ� ����� WHUMDGL� SHQXUXQDQ�
SHUVHQWDVH� WXWXSDQ� ODPXQ� GL� NHWLJD� VWDVLXQ�
SHQJDPDWDQ� ODPXQ� GL� 3XODX� 3UDPXND�� .HWLJD�
VWDVLXQ� WHUVHEXW� PHQXQMXNNDQ� DQJND�
SHQXUXQDQ�\DQJ�FXNXS�GUDVWLV��SDGD�VWDVLXQ���
\DQJ� OHWDNQ\D�EHUDGD�GL�8WDUD�3XODX�3UDPXND�
PHQJDODPL�SHQXUXQDQ�VHEHVDU������VWDVLXQ���
\DQJ� EHUDGD� GL� VHEHODK� 7LPXU� PHQJDODPL�
SHQXUXQDQ�VHEHVDU������VHGDQJNDQ�VWDVLXQ���
\DQJ� EHUDGD� GL� VHEHODK� 6HODWDQ� MXJD�
PHQJDODPL�SHQXUXQDQ�VHEHVDU�����

6HODLQ�LWX��SDGD�WDKXQ������NH�WDKXQ������
MXJD� PDVLK� WHUGDSDW� SHQXUXQDQ� SHUVHQWDVH�
WXWXSDQ� ODPXQ�\DQJ�WHUMDGL�SDGD�VWDVLXQ���GDQ�
VWDVLXQ� �� \DQJ� EHUDGD� GL� VHEHODK� 7LPXU� GDQ�
6HODWDQ� 3XODX� 3UDPXND� GHQJDQ� SHUVHQWDVH�
SHQXUXQDQ� PDVLQJ�PDVLQJ� VHEHVDU� ���� GDQ�
����� VHGDQJNDQ� \DQJ� WHUMDGL� SDGD� VWDVLXQ� ��
PHQJDODPL� NHQDLNDQ�� QDPXQ� KDQ\D� VHEHVDU�
���� 'DUL� GDWD� GL� DWDV�� WHUOLKDW� DGDQ\D� WLQJNDW�
SHQXUXQDQ�SHQXWXSDQ� ODPXQ�\DQJ�WHUMDGL�SDGD�
HNRVLVWHP� ODPXQ� GL� SHUDLUDQ� 3XODX� 3UDPXND�
\DQJ� GDSDW� PHQJDQFDP� NHODQJVXQJDQ� KLGXS�
GDUL�ODPXQ�WHUVHEXW�

3XODX� 3UDPXND� VHEDJDL� SXVDW�
SHPHULQWDKDQ� PHUXSDNDQ� SXODX� SHPXNLPDQ�
GHQJDQ� NHSDGDWDQ� SHQGXGXN� \DQJ� FXNXS�
WLQJJL�� GDQ� MXJD� GDHUDK� WXMXDQ� ZLVDWD� \DQJ�
EDQ\DN�GLNXQMXQJL�ZLVDWDZDQ�VHKLQJJD�DNWLYLWDV
GDUL� SHQGXGXN� VHWHPSDW� PDXSXQ� ZLVDWDZDQ�
GDSDW�PHPEHULNDQ�GDPSDN�WHUKDGDS�HNRVLVWHP�
SHVLVLU� NKXVXVQ\D� HNRVLVWHP� ODPXQ� \DQJ�
KLGXSQ\D�GL�SHUDLUDQ�ODXW�GDQJNDO�GHNDW�GHQJDQ�
GDUDWDQ� GL� PDQD� WHPSDW� PDQXVLD� EHUDNWLYLWDV��
%HUNHPEDQJQ\D� NHJLDWDQ� PDQXVLD� GL� ZLOD\DK
SHVLVLU� NKXVXVQ\D� GL� SHUDLUDQ� 3XODX� 3UDPXND�
VHSHUWL� NHJLDWDQ� SDULZLVDWD�� SHPXNLPDQ� GDQ�
DNWLYLWDV� ODLQQ\D� PHPXQJNLQNDQ� DGDQ\D�
SHQJDUXK�WHUKDGDS�HNRVLVWHP�ODPXQ��VHKLQJJD�
GLGXJD�PHQJDODPL�SHUXEDKDQ�ILVLN��NHOLPSDKDQ�
PDXSXQ�VHEDUDQQ\D�

'LNKDZDWLUNDQ� KLODQJQ\D� SDGDQJ� ODPXQ� LQL�
DNDQ� WHUXV� PHQLQJNDW� DNLEDW� EHUNHPEDQJQ\D�
NHJLDWDQ� PDQXVLD� GL� GDHUDK� SHVLVLU�� %LOD�
DNWLYLWDV� PDQXVLD� LQL� PHQLQJNDW� PDND� NXDOLWDV�
OLQJNXQJDQ� SHUDLUDQ� DNDQ� PHQXUXQ� GDQ� MXJD�
DNDQ�PHQXUXQNDQ� IXQJVL�GDUL�HNRVLVWHP� ODPXQ�
WHUVHEXW��2OHK�NDUHQD�LWX��SHUOX�GLODNXNDQ�NDMLDQ�
PHQJHQDL�NRQGLVL�HNRVLVWHP� ODPXQ��GLOLKDW�GDUL�
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NXDOLWDV� SHUDLUDQQ\D� VHUWD� NRPXQLWDV� ODPXQ� GL�
SHUDLUDQ� WHUVHEXW�� VHKLQJJD� PHQGDSDW�
JDPEDUDQ� OHELK� OHQJNDS� WHQWDQJ�NRQGLVL� ODPXQ�
GL� 3XODX� 3UDPXND� � DJDU� NHOHVWDULDQ� GDUL�
HNRVLVWHP�LQL GDSDW�WHUMDJD�

0(72'2/2*,�3(1(/,7,$1
7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN�

PHQJDQDOLVLV� NRQGLVL� HNRVLVWHP� ODPXQ�
�VHDJUDVV�� GHQJDQ� PHOLKDW� GDWD� NXDOLWDV�
SHUDLUDQ� SDGD� KDELWDW� ODPXQ� VHUWD� SHUVHQWDVH�
SHQXWXSDQ� ODPXQ� GL� 3HUDLUDQ� 3XODX� 3UDPXND��
.HSXODXDQ� 6HULEX�� /RNDVL� SHQHOLWLDQ� LQL� \DLWX�
ODPXQ� GL� 3HUDLUDQ� 3XODX� 3UDPXND�� .HSXODXDQ�
6HULEX� 8WDUD�� � :DNWX� SHQHOLWLDQ� GLODNVDQDNDQ�
VHODPD� �� EXODQ� WHUKLWXQJ�PXODL� EXODQ�2NWREHU�
VDPSDL� EXODQ� 1RYHPEHU� ������ 0HWRGH� \DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�PHWRGH�
GHVNULSWLI GHQJDQ�SHQGHNDWDQ�VXUYH\�ODSDQJDQ�

3RSXODVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�ODPXQ�
\DQJ� DGD� GL� 3HUDLUDQ� 3XODX� 3UDPXND��
.HSXODXDQ� 6HULEX�� 3HQHQWXDQ� ORNDVL� VDPSOLQJ�
GLEDJL� PHQMDGL� WLJD� VWDVLXQ� GLPDQD� VHWLDS�
VWDVLXQ� GLEDJL� ODJL� PHQMDGL� WLJD� VXEVWDVLXQ��
SHQJDPELODQ� VDPSHO� GHQJDQ� SXUSRVLYH�

VDPSOLQJ�� EHUGDVDUNDQ� SDGD� SHUEHGDDQ�
NDUDNWHULVWLN� ORNDVL� WLDS� VWDVLXQ� \DLWX� VHEHODK�
8WDUD��7LPXU�GDQ�6HODWDQ��6WDVLXQ���EHUDGD�GL�
VHEHODK� 8WDUD� \DQJ� OHWDNQ\D� MDXK� GDUL�
SHPXNLPDQ� SHQGXGXN� GDQ� MDXK� GDUL� DNWLYLWDV�
PDV\DUDNDW��6WDVLXQ���EHUDGD�GL�VHEHODK�7LPXU�
\DQJ� OHWDNQ\D� EHUDGD� GL� GHNDW� SHPXNLPDQ�
SHQGXGXN�VHGDQJNDQ�VWDVLXQ���EHUDGD�GL�GHNDW�
SHPXNLPDQ�SHQGXGXN�GDQ�UHVRUW�ZLVDWDZDQ�

7HNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLJXQDNDQ�
DGDODK� GDWD� SULPHU� \DLWX� GDWD� ODPXQ� GDQ� GDWD�
NXDOLWDV� SHUDLUDQ KDELWDW� ODPXQ�� 'DWD� ODPXQ�
\DQJ� GLXNXU� PHOLSXWL� MHQLV� ODPXQ�� NHUDSDWDQ�
ODPXQ� GDQ� SHUVHQWDVH� SHQXWXSDQ� ODPXQ��
3HQJDPDWDQ� WHUKDGDS� ODPXQ� PHQJJXQDNDQ�
PHWRGH� ³.XDGUDW� 7UDQVHFW´�� 'L� VHWLDS� VWDVLXQ�
SHQJDPDWDQ� � GLOHWDNDQ� WUDQVHN�WUDQVHN� JDULV�
GDUL� DUDK� GDUDW� NH� DUDK� ODXW�� VHSHUWL� SDGD�
*DPEDU� ��� $ODW�DODW� \DQJ� GLJXQDNDQ� \DLWX�
WUDQVHN� NXDGUDW� \DQJ� EHUXNXUDQ� ��� [� ��FP��
NDPHUD� GLJLWDO�� UROOPHWHU�� *36� GDQ� DODW� GDVDU�
VHODP�

*DPEDU����3ORW�SHQJDPDWDQ�ODPXQ

6HODLQ� GDWD� ODPXQ�� GDWD� SULPHU� ODLQQ\D�
\DLWX� GDWD� NXDOLWDV� SHUDLUDQ� KDELWDW� ODPXQ�
SDUDPHWHU� ILVLND� DQWDUD� ODLQ�� VXKX� DLU��
NHFHSDWDQ� DUXV�� NHFHUDKDQ�� NHGDODPDQ��
VDOLQLWDV�� VXEVWUDW� GDQ� 766�� SDUDPHWHU� NLPLD�
DQWDUD� ODLQ�� VDOLQLWDV�� '2� GDQ� S+� \DQJ�
GLSHUROHK� GHQJDQ� PHODNXNDQ� SHQJXNXUDQ�

ODQJVXQJ� GL� ODSDQJDQ�� XQWXN� SDUDPHWHU� 766�
GDQ� VXEVWUDW� GLDPELO� VDPSHOQ\D� GL� ODSDQJDQ�
VHODQMXWQ\D� GLODNXNDQ� DQDOLVLV� GL� /DERUDWRULXP�
3URGXNWLYLWDV� /LQJNXQJDQ� )3,.� ,3%�� 'DWD�
SULPHU�ODLQQ\D�\DLWX�XQWXN�PHQJHWDKXL�DNWLYLWDV�
DQWURSRJHQLN�\DQJ�WHUGDSDW�GL�ORNDVL�SHQHOLWLDQ��
PDND� GLODNXNDQ� REVHUYDVL� GDQ� ZDZDQFDUD��
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'DWD� VHNXQGHU� PHOLSXWL� NHDGDDQ� XPXP� ORNDVL�
SHQHOLWLDQ��7HNQLN�DQDOLVLV�GDWD�\DQJ�GLJXQDNDQ�
GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� DQDOLVLV�
VWUXNWXU� NRPXQLWDV� ODPXQ� GDQ� DQDOLVLV� NXDOLWDV�
SHUDLUDQ�GLVDMLNDQ�VHFDUD�GHVNULSWLI�

+$6,/�'$1�3(0%$+$6$1
.XDOLWDV�3HUDLUDQ�+DELWDW�/DPXQ

.RQGLVL� OLQJNXQJDQ� SHUDLUDQ� GDSDW� GLOLKDW�
GDUL� SDUDPHWHU� ILVLND� GDQ� NLPLD� SHUDLUDQ� MXJD�
DNDQ� PHPSHQJDUXKL� VWUXNWXU� NRPXQLWDV� ELRWD�
\DQJ� KLGXS� GL� GDODPQ\D�� \DLWX� NRPXQLWDV�
ODPXQ� %HULNXW� LQL� DGDODK� KDVLO� SHQJXNXUDQ�
SDUDPHWHU ILVLND�GDQ�NLPLD�SDGD�KDELWDW� ODPXQ�
GL�SHUDLUDQ�3XODX�3UDPXND�

7DEHO����3DUDPHWHU�.XDOLWDV�3HUDLUDQ

1R�
3DUDPHWHU�.XDOLWDV�

3HUDLUDQ
%DNX�PXWX�

6WDVLXQ�SHQJDPDWDQ

6WDVLXQ�� 6WDVLXQ�� 6WDVLXQ��

3DUDPHWHU�)LVLND

�� 6XKX���&� ����� �� �� ��

�� .HGDODPDQ��P� � �������� ������ ��������

�� .HFHUDKDQ���� � ��� ��� ���

�� .HFHSDWDQ�DUXV��P�V� � ���� ���� ����

�� 766��PJ�O� �� � �� ��

3DUDPHWHU�.LPLD

�� S+ ������� ��� ��� ���

�� '2��PJ�O� !� ��� ��� ���

�� 6DOLQLWDV����RR� ����� �� �� ��
6XPEHU��+DVLO�3HQHOLWLDQ��1RYHPEHU�����

%HUGDVDUNDQ� WDEHO� GL� DWDV�� VXKX� DLU� \DQJ�
WHUXNXU� SDGD� 3HUDLUDQ� 3XODX� 3UDPXND� EHUDGD�
SDGD�NLVDUDQ�������&��6XKX�SHUDLUDQ�WHUHQGDK�
GL�VWDVLXQ���VHEHVDU����&��GL�PDQD�SDGD�VDDW�
SHQJXNXUDQ� GLODNXNDQ� SDGD� SDJL� KDUL��
VHGDQJNDQ� SDGD VWDVLXQ� �� VXKX� DLUQ\D�
PHQFDSDL� ���&� SHQJXNXUDQ� GLODNXNDQ� SDGD�
VLDQJ� KDUL� GDQ� FXDFD� VDDW� LWX� SDQDV�� VXKX�
RSWLPDO� XQWXN� SHUWXPEXKDQ� ODPXQ� EHUNLVDU�
DQWDUD�������&��VHGDQJNDQ�VWDVLXQ���PHOHELKL�
VXKX� RSWLPDO� XQWXN� SHUWXPEXKDQ� ODPXQ��6XKX�
\DQJ� WLQJJL� SDGD� SHQHOLWLDQ� PHQJDNLEDWNDQ�
EDQ\DNQ\D� GDXQ� ODPXQ� \DQJ� KLODQJ� GDQ�
PHQDLNNDQ�VXKX�VHGLPHQ�

.HGDODPDQ� \DQJ� WHUXNXU� GL� �� VWDVLXQ�
SHQHOLWLDQ� EHUNLVDU� DQWDUD� ��������� PHWHU�� GL�
PDQD�NHGDODPDQ�EHUEHGD�EHGD�GL�WLDS�VWDVLXQ��
.RQGLVL� SHUDLUDQ� \DQJ� GDQJNDO� PHPSHQJDUXKL�
NHKLGXSDQ� ODPXQ�� NDUHQD� SHUXEDKDQ�
NHGDODPDQ� DLU� GDSDW�PHPSHQJDUXKL� EHEHUDSD�

IDNWRU� OLQJNXQJDQ� SHUDLUDQ� \DQJ� ODLQ�� \DLWX�
VXKX��LQWHQVLWDV�FDKD\D�GDQ�KLGURGLQDPLND�DLU�

.HFHUDKDQ� SDGD� 3HUDLUDQ� 3XODX� 3UDPXND�
\DQJ� WHUXNXU� DGDODK� ����� LQL� EHUDUWL� EDKZD�
SDGD�ORNDVL�SHQHOLWLDQ�SHQ\LQDUDQ�WHUMDGL�KLQJJD�
NH�GDVDU�SHUDLUDQ��.HFHSDWDQ�DUXV�\DQJ�WHUXNXU�
SDGD� NHWLJD� ORNDVL� SHQHOLWLDQ� EHUNLVDU� SDGD�
���������� P�V� GHQJDQ� UDWD�UDWD� NHFHSDWDQ�
DUXVQ\D� VHEHVDU� ����� P�V�� .HFHSDWDQ� DUXV�
UHODWLI� WHQDQJ�� KDO� LQL� GLSHQJDUXKL� ROHK� DQJLQ��
VHODLQ�LWX�GDQJNDOQ\D�SHUDLUDQ�GDQ�NHEHUDGDDQ�
ODPXQ� � GL� WLDS� ORNDVL� \DQJ� EHUSHQJDUXK� FXNXS�
EHVDU�GDODP�PHPSHUODPEDW�SHUJHUDNDQ�DUXV�

7RWDO�6XVSHQGHG�6ROLG �766��\DQJ�EHUDGD�
GL�VHWLDS�VWDVLXQ�SHQHOLWLDQ�EHUEHGD�EHGD��SDGD�
VWDVLXQ� �� VHEHVDU� �� PJ�O�� SDGD� VWDVLXQ� ��
VHEHVDU����PJ�O�GDQ�VWDVLXQ���VHEHVDU����PJ�O��
1LODL� 766� \DQJ� WHUXNXU� SDGD� VHWLDS� VWDVLXQ�
SHQJDPDWDQ�EHUEHGD�EHUNLVDU�DQWDUD������PJ�O��
7LQJJLQ\D� SHUEHGDDQ� QLODL� 766� DQWDUD� VWDVLXQ�
PHQJLQGLNDVLNDQ� EDKZD� 3HUDLUDQ� 3XODX�
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3UDPXND� WHUMDGL� VHGLPHQWDVL� DWDX� SURVHV�
SHQJHQGDSDQ� WLQJJL� GL� EHEHUDSD� VWDVLXQ�
SHQJDPDWDQ��

1LODL�GHUDMDW�NHDVDPDQ��S+��\DQJ�WHUXNXU�GL�
ORNDVL� SHQJDPDWDQ� EHUNLVDU� DQWDUD� ���������
1LODL� S+� WHUWLQJJL� WHUGDSDW� GL� VWDVLXQ� �� \DLWX�
VHEHVDU� ���� LQL� EHUDUWL� SHUDLUDQ� GL� ORNDVL� LQL�
EHUVLIDW� EDVD�� GDQ� GL� VWDVLXQ� ODLQQ\D� MXJD�
FHQGHUXQJ�EHUVLIDW�EDVD��

.DGDU� RNVLJHQ� WHUODUXW� �GLVROYHG� R[\JHQ��
\DQJ� GLSHUROHK� GDUL� KDVLO� SHQJXNXUDQ� GL� ORNDVL�
SHQJDPDWDQ� \DLWX� SDGD� VWDVLXQ� �� VHEHVDU� ����
PJ�O�GDQ�GL�VWDVLXQ���VHEHVDU�����PJ�O��VWDVLXQ�
�� VHEHVDU� ���� PJ�O�� .DGDU� '2� \DQJ� QRUPDO�
XQWXN�ELRWD�ODXW�\DLWX�VHEHVDU�!��PJ�O�LQL�EHUDUWL�
EDKZD�NDGDU�RNVLJHQ�WHUODUXW�GL�3HUDLUDQ�3XODX�
3UDPXND�PHQXQMXNDQ�NRQGLVL�\DQJ�EDLN�NDUHQD�

PDVLK� VHVXDL� GHQJDQ� EDNX� PXWX� XQWXN� ELRWD�
ODXW��

6DOLQLWDV�DWDX�NDGDU�JDUDP�\DQJ�WHUXNXU�GL�
ORNDVL�SHQJDPDWDQ�EHUNLVDU��������RR��GL�PDQD�
VHWLDS� ORNDVL� EHUEHGD� VDOLQLWDVQ\D�� 3DGD�
VWDVLXQ���QLODL� VDOLQLWDVQ\D� WLQJJL�\DLWX�VHEHVDU�
����RR GDQ� QLODL� VDOLQLWDV� WHUHQGDK� WHUGDSDW� GL�
VWDVLXQ� �� \DLWX� VHEHVDU� ����RR�� 1LODL� VDOLQLWDV�
\DQJ�GDSDW�GLWROHUDQVL�ROHK� ODPXQ�EHUYDULDVL�GL�
DQWDUD� VHWLDS� MHQLVQ\D�� VHKLQJJD� GDSDW�
PHPSHQJDUXKL� VHEDUDQ� MHQLV� ODPXQ� \DQJ�
WHUGDSDW�GL�3HUDLUDQ�3XODX�3UDPXND�

6XEVWUDW� PHUXSDNDQ� PHGLD� WXPEXKQ\D�
ODPXQ� \DQJ� PHPHJDQJ� SHUDQDQ� GLVWULEXVL�
ODPXQ�PXODL� GDUL� JDULV� SDQWDL� SDGD� VDDW� VXUXW
WHUHQGDK�� .DUDNWHULVWLN� VXEVWUDW� SDGD� 7DEHO� ��

7DEHO����.DUDNWHULVWLN�VXEVWUDW
7LSH�6XEVWUDW 6WDVLXQ�� 6WDVLXQ�� 6WDVLXQ��

*UDYHO��EXWLUDQ�EDWX��SHFDKDQ�NDUDQJ� ����� ����� �����
6DQG �SDVLU� ������ ������ ������
6LOW��OXPSXU� ������ ������ ������

6XPEHU��+DVLO�3HQHOLWLDQ��1RYHPEHU�����

7LSH� VXEVWUDW� NHWLJD� VWDVLXQ� GLGRPLQDVL�
ROHK� VXEVWUDW� SDVLU� \DQJ� EXWLUDQQ\D� NDVDU�
GHQJDQ� UDWD�UDWD� SHUVHQWDVH� ������� VLVDQ\D�
GLWHPXNDQ� VXEVWUDW� OXPSXU� GDQ� VHEDJLDQ� NHFLO�
VXEVWUDW� JUDYHO�� 3DGD� EHEHUDSD� VXEVWDVLXQ�
\DQJ PHQGHNDWL� WXELU��VXEVWUDW�\DQJ�GLWHPXNDQ�
\DLWX�JUDYHO �EXWLUDQ�EDWX�GDQ�SHFDKDQ�NDUDQJ��
PDND� GDUL� SHUVHQWDVH� NRPSRVLVL� VXEVWUDW� GL�
DWDV� NRPSRVLVL� JUDYHO SDOLQJ� VHGLNLW�

SHUVHQWDVHQ\D� NDUHQD� KDQ\D� GLWHPXNDQ� SDGD�
VXEVWDVLXQ� \DQJ� GHNDW� GHQJDQ� WXELU�� 3HUDQDQ�
NHGDODPDQ� VXEVWUDW� GDODP� VWDELOLWDV� VHGLPHQ�
PHQFDNXS���KDO�� \DLWX�SHOLQGXQJ� WDQDPDQ�GDUL�
DUXV�ODXW�GDQ�WHPSDW�SHQJRODKDQ�GDQ�SHPDVRN�
QXWULHQ�

6WUXNWXU�.RPXQLWDV�/DPXQ
D�-HQLV�MHQLV�/DPXQ

7DEHO����-HQLV�MHQLV�ODPXQ�\DQJ�GLWHPXNDQ�GL�PDVLQJ�PDVLQJ�VWDVLXQ
1R� -HQLV�ODPXQ 6WDVLXQ�� 6WDVLXQ�� 6WDVLXQ��
�� &\PRGRFHD�URWXQGDWD ¥ ¥ ¥
�� &\PRGRFHD�VHUUXODWD ¥ ¥ ¥
�� (QKDOXV�DFRURLGHV ¥ ¥ �
�� +DORGXOH�XQLQHUYLV ¥ � ¥
�� +DORSKLOD�RYDOLV ¥ � �
�� 7KDODVVLD�KHPSULFKLL ¥ ¥ ¥

6XPEHU��+DVLO�3HQHOLWLDQ��1RYHPEHU�����

%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ�� GLNHWDKXL�
EDKZD�GL�3XODX�3UDPXND�GLWHPXNDQ�VHEDQ\DN�
�� MHQLV� ODPXQ� \DQJ� WHUVHEDU� GL� WLJD� ORNDVL�

SHQJDPDWDQ�� -HQLV� ODPXQ� \DQJ� PHQGRPLQDVL�
GDQ� WHUVHEDU� PHUDWD� GL� VHWLDS� VWDVLXQ� \DLWX��
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&\PRGRFHD� URWXQGDWD�� &\PRGRFHD� VHUUXODWD GDQ 7KDODVVLD�KHPSULFKLL�

*DPEDU����.RPSRVLVL�MHQLV�ODPXQ�GL�WLDS�WLDS�VWDVLXQ�SHQHOLWLDQ

3DGD� VWDVLXQ� �� GLWHPXNDQ� �� MHQLV� ODPXQ��
VHGDQJNDQ�GL�VWDVLXQ���\DQJ�EHUDGD�GL�VHEHODK�
7LPXU� GDQ� VWDVLXQ� �� \DQJ� EHUDGD� GL� VHEHODK�
6HODWDQ� KDQ\D� GLWHPXNDQ� �� MHQLV� ODPXQ��
%HVDUQ\D�NRPSRVLVL� MHQLV� ODPXQ�SDGD�PDVLQJ�
PDVLQJ�VWDVLXQ�GDSDW�GLOLKDW�SDGD�*DPEDU���GL�
DWDV�� %HUGDVDUNDQ� *DPEDU� ��� MHQLV� ODPXQ�
7KDODVVLD� KHPSULFKLL PHPLOLNL� NRPSRVLVL�
WHUEHVDU� GL� NHWLJD� VWDVLXQ� SHQHOLWLDQ�� -HQLV�
ODPXQ� \DQJ� SDOLQJ� UHQGDK� NRPSRVLVLQ\D� \DLWX�
+DORSKLOD� RYDOLV� NDUHQD� MHQLV� ODPXQ� LQL� KDQ\D�
WHUGDSDW�SDGD�VWDVLXQ���� VHGDQJNDQ�GL� VWDVLXQ�
��GDQ���WLGDN�WHUGDSDW�MHQLV�WHUVHEXW�

3DGD� VWDVLXQ� �� GLWHPXNDQ� �� MHQLV� ODPXQ�
GHQJDQ�NRPSRVLVL� WHUWLQJJL� DGDODK� MHQLV� ODPXQ�
7KDODVVLD� KHPSULFKLL PHQFDSDL� ���� GDQ�
NRPSRVLVL�WHUHQGDK�DGDODK�MHQLV�ODPXQ�(QKDOXV�
DFRURLGHV GHQJDQ� SHUVHQWDVH� ���� %DQ\DNQ\D�
MHQLV� ODPXQ� \DQJ� GLWHPXNDQ� GL� VWDVLXQ� LQL�
GLVHEDENDQ� VWDVLXQ� LQL� PDVLK� GDODP� NRQGLVL�
DODPL� GDQ� LGHDO� XQWXK� WXPEXK� EHUEDJDL� MHQLV�
ODPXQ��

3DGD� VWDVLXQ� �� GLWHPXNDQ� �� MHQLV� ODPXQ�
GHQJDQ� NRPSRVLVL� WHUWLQJJL� DGD� SDGD� MHQLV�
ODPXQ�7KDODVVLD� KHPSULFKLL GHQJDQ� SHUVHQWDVL�
PHQFDSDL� ���� VHGDQJNDQ� \DQJ� WHUHQGDK�
DGDODK� MHQLV� ODPXQ� &\PRGRFHD� VHUUXODWD ����
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3DGD� VWDVLXQ� LQL� WLGDN� GLWHPXNDQ� MHQLV ODPXQ�
+DORGXOH�XQLQHUYLV�GDQ�+DORSKLOD�RYDOLV GLGXJD�
KDELWDW� SDGD� VWDVLXQ� �� WLGDN� FRFRN� XQWXN�
WXPEXKQ\D�NHGXD�MHQLV�ODPXQ�WHUVHEXW��

%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ�� MHQLV�
ODPXQ� 7KDODVVLD� KHPSULFKLL PHQGRPLQDVL� GL�
NHWLJD�VWDVLXQ�SHQJDPDWDQ��KDO�LQL�GLGXJD�SDGD�
ORNDVL� SHQHOLWLDQ� PHPLOLNL� NDUDNWHULVWLN� VXEVWUDW�
GDQ� IDNWRU� OLQJNXQJDQ� \DQJ� FRFRN� XQWXN�
SHUWXPEXKDQ� ODPXQ� MHQLV� LQL�� 7KDODVVLD
PHUXSDNDQ� VDODK� VDWX� VSHVLHV� ODPXQ� \DQJ�
PHPSXQ\DL� GD\D� WROHUDQVL� \DQJ� VDQJDW� OXDV�
WHUKDGDS� VDOLQLWDV�� ODPXQ� MHQLV� WHUVHEXW� GDSDW�
WXPEXK� RSWLPXP� SDGD� NLVDUDQ� VDOLQLWDV� ���

��Å��QDPXQ�GDSDW�MXJD�GLWHPXNDQ�KLGXS�SDGD�
VDOLQLWDV�����± ��Å��'DKXUL��������

-HQLV�+DORSKLOD� RYDOLV KDQ\D� GLWHPXNDQ� GL�
VWDVLXQ� ��� VHGDQJNDQ� VWDVLXQ� �� GDQ� �� WLGDN�
GLWHPXNDQ� GLGXJD� NDUHQD� ODPXQ� MHQLV� LQL�
PHPLOLNL� PRUIRORJL� \DQJ� OHELK� NHFLO�
GLEDQGLQJNDQ� GHQJDQ� MHQLV� ODPXQ� ODLQQ\D� GDQ�
ODPXQ� MHQLV� LQL� VHQVLWLI� WHUKDGDS� SHUXEDKDQ�
OLQJNXQJDQ�

.HUDSDWDQ�/DPXQ
.HUDSDWDQ�ODPXQ�DGDODK�EDQ\DNQ\D�MXPODK�

LQGLYLGX� DWDX� WHJDNDQ� VXDWX� VSHVLHV� ODPXQ�
SDGD�OXDVDQ�WHUWHQWX��.HUDSDWDQ�MHQLV�ODPXQ�GL�
3XODX� 3UDPXND� SDGD� VHWLDS� VWDVLXQ� GDSDW�
GLOLKDW�SDGD�7DEHO����

7DEHO����.HUDSDWDQ�MHQLV�ODPXQ��LQG�P��

1R� -HQLV�ODPXQ
.HUDSDWDQ��LQG�P��

6WDVLXQ�� 6WDVLXQ�� 6WDVLXQ��

�� &\PRGRFHD�URWXQGDWD ��� ����� �����

�� &\PRGRFHD�VHUUXODWD ����� �� ����

�� (QKDOXV�DFRURLGHV ���� ���� �

�� +DORGXOH�XQLQHUYLV ���� � ����

�� +DORSKLOD�RYDOLV ���� � �

�� 7KDODVVLD�KHPSULFKLL ����� ��� �����

7RWDO ����� ����� �����
6XPEHU��+DVLO�3HQHOLWLDQ��1RYHPEHU�����

3DGD� 7DEHO� ��� PHQXQMXNNDQ� NHUDSDWDQ�
MHQLV� ODPXQ� SDGD� WLDS� VWDVLXQ�� EHUGDVDUNDQ�
KDVLO� SHQJDPDWDQ� GDSDW� GLNHWDKXL� EDKZD�
NHUDSDWDQ� MHQLV� ODPXQ� EHUEHGD� SDGD� VHWLDS�
VWDVLXQ� SHQJDPDWDQ�� .HUDSDWDQ� MHQLV� WHUWLQJJL�
GL�NHWLJD�VWDVLXQ�\DLWX�7KDODVVLD�KHPSULFKLL��KDO�
LQL� GLVHEDENDQ� MHQLV� VXEVWUDW� SDGD� ORNDVL�
SHQHOLWLDQ� \DQJ�PHPLOLNL� XNXUDQ� VHGLPHQ� \DQJ�
OHELK� EHVDU� VDQJDW� FRFRN� EDJL� 7KDODVVLD�
KHPSULFKLL�� )DNWRU� OLQJNXQJDQ� MXJD�
PHPSHQJDUXKL�EHVDUQ\D�NHUDSDWDQ�ODPXQ�MHQLV�
LQL� PHOLSXWL� NHGDODPDQ�� LQWHQVLWDV� FDKD\D� GDQ�
VDOLQLWDV�� .HGDODPDQ� SDGD� ORNDVL� SHQHOLWLDQ�
VHNLWDU����������PHWHU�GDQ�EHUDGD�SDGD�GDHUDK�
LQWHUGDO�� NHGDODPDQ� LQL� VHVXDL� GHQJDQ�
SHUWXPEXKDQ�MHQLV�ODPXQ�7KDODVVLD�KHPSULFKLL��

.HUDSDWDQ� MHQLV� WHUHQGDK� \DLWX� WHUGDSDW�
SDGD� ODPXQ� MHQLV� +DORSKLOD� RYDOLV�� KDO� LQL�

GLVHEDENDQ� MHQLV� ODPXQ� +DORSKLOD� RYDOLV
PHPLOLNL� PRUIRORJL� \DQJ� VDQJDW� NHFLO� GDQ�
ELDVDQ\D� WHUWXWXS� ROHK� VHGLPHQ� VHKLQJJD� VXOLW�
GLDPDWL� MLND� NDGDU� VHGLPHQ� WLQJJL� DNDQ�
PHQJKDPEDW� SHUWXPEXKDQ� ODPXQ� LQL�� ODPXQ�
MHQLV� LQL� VHQVLWLI� WHUKDGDS� SHUXEDKDQ�
OLQJNXQJDQ�� -DGL�� ODPXQ� LQL� VXOLW� GLWHPXNDQ�
SDGD� GDHUDK� \DQJ� VXGDK� WHUFHPDU� DSDODJL�
WHUWXWXS�ROHK�VHGLPHQ�\DQJ�EHUDVDO�GDUL�OLPEDK�
PDV\DUDNDW�

-XPODK�WRWDO�LQGLYLGX�ODPXQ�SDGD�VWDVLXQ����
�� GDQ� �� \DLWX� ������ LQG�P��� ������ LQG�P� GDQ��
������ LQG�P��� .HUDSDWDQ� MHQLV� ODPXQ� WHUWLQJJL�
WHUGDSDW�SDGD�VWDVLXQ�� GL�VHEHODK�8WDUD�\DQJ�
PHQFDSDL� ������ LQG�P� GDQ� NHUDSDWDQ� MHQLV�
ODPXQ� WHUHQGDK� WHUGDSDW� SDGD� VWDVLXQ� �� \DQJ�
EHUDGD�GL�VHEHODK�7LPXU��+DO�LQL�VHVXDL�GHQJDQ�
SHUQ\DWDDQ� .LVZDUD�� ����� EDKZD� ODPXQ�
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WXPEXK� SDGD� GDHUDK� \DQJ� OHELK� GDODP� GDQ�
MHUQLK�PHPLOLNL� NHUDSDWDQ� MHQLV� OHELK� WLQJJL� GDUL�
SDGD� ODPXQ� \DQJ� WXPEXK� GL� GDHUDK� GDQJNDO�
GDQ�NHUXK��6WDVLXQ����PHPLOLNL�NHUDSDWDQ�ODPXQ�
WHUWLQJJL�� NDUHQD� GLDQWDUD� NHWLJD� VWDVLXQ�
SHQHOLWLDQ�� VWDVLXQ���PHUXSDNDQ�SHUDLUDQ� \DQJ�
OHELK� GDODP� GDQ� MHUQLK� GLEDQGLQJNDQ� GXD�
VWDVLXQ�ODLQQ\D��7DEHO����

3HUVHQWDVH�3HQXWXSDQ�/DPXQ

3HQXWXSDQ� ODPXQ� PHQJJDPEDUNDQ�
VHEHUDSD� OXDV� ODPXQ� \DQJ� PHQXWXSL� VXDWX�
SHUDLUDQ� GDQ� ELDVDQ\D� GLQ\DWDNDQ� GDODP�
SHUVHQ�� 1LODL� SHUVHQ� SHQXWXSDQ� WLGDN� KDQ\D�
EHUJDQWXQJ� SDGD� QLODL� NHUDSDWDQ� MHQLV� ODPXQ��
PHODLQNDQ� GLSHQJDUXKL� MXJD� ROHK� NHDGDDQ�
PRUIRORJL�GDUL�MHQLV�ODPXQ�WHUVHEXW��3HUVHQWDVH�
SHQXWXSDQ�ODPXQ�WLDS�VWDVLXQ�SHQJDPDWDQ�ELVD�
GLOLKDW�SDGD�7DEHO���

7DEHO����3HUVHQWDVH�SHQXWXSDQ�ODPXQ����

1R� -HQLV�ODPXQ
3HUVHQWDVH����

6WDVLXQ�� 6WDVLXQ�� 6WDVLXQ��
�� &\PRGRFHD�URWXQGDWD ���� ��� ���
�� &\PRGRFHD�VHUUXODWD ��� ��� ���
�� (QKDOXV�DFRURLGHV ��� ��� �
�� +DORGXOH�XQLQHUYLV ��� � ���
�� +DORSKLOD�RYDOLV ��� � �
�� 7KDODVVLD�KHPSULFKLL ���� ��� ����

7RWDO �� ���� ����
6XPEHU��+DVLO�3HQHOLWLDQ��1RYHPEHU�����

'DUL�7DEHO�GL�DWDV��GDSDW�GLOLKDW�SHUVHQWDVH�
WXWXSDQ�ODPXQ�WHUEHVDU�WHUGDSDW�SDGD�VWDVLXQ���
\DQJ� WHUOHWDN�GL� VHEHODK�8WDUD�3XODX�3UDPXND�
GHQJDQ� WXWXSDQ� VHEHVDU� ����� VHODQMXWQ\D�
WXWXSDQ� ODPXQ� VWDVLXQ� �� GL� VHEHODK� 6HODWDQ�
GHQJDQ� WXWXSDQ� VHEHVDU� ������� GDQ� \DQJ�
WHUHQGDK� SDGD� VWDVLXQ� �� \DQJ� EHUDGD� GL�
VHEHODK�7LPXU�GHQJDQ�WXWXSDQ�VHEHVDU��������

3HUVHQWDVH� SHQXWXSDQ� ODPXQ� LQL� PHQMDGL�
LQGLNDWRU�GDODP�PHQHQWXNDQ�NRQGLVL�NRPXQLWDV�
ODPXQ�GL�VXDWX�ZLOD\DK�%HUGDVDUNDQ�.HSXWXVDQ�
0HQWHUL� 1HJDUD� /LQJNXQJDQ� +LGXS� 1R�� ���
WDKXQ� ������ NDWHJRUL� ODPXQ� GLEDJL� PHQMDGL� ��
NDWHJRUL�� \DLWX� NRQGLVL� ODPXQ� VHKDW�ND\D�
SHUVHQWDVH�SHQXWXSDQ�ODPXQQ\D��������ODPXQ�
NXUDQJ� VHKDW�NXUDQJ� ND\D� ���������

SHQXWXSDQQ\D� GDQ� PLVNLQ� ODPXQ� GHQJDQ�
SHUVHQWDVH����������

+DVLO� SHQHOLWLDQ� GL� ODSDQJDQ� PHQXQMXNNDQ�
EDKZD�� �SHUVHQWDVH�SHQXWXSDQ� ODPXQ�GL�3XODX�
3UDPXND� WHUPDVXN� NHGDODP� NDWHJRUL� NXUDQJ�
VHKDW� GDQ� PLVNLQ� ODPXQ�� 3DGD� VWDVLXQ� ��
SHUVHQWDVH� ODPXQ� VHEHVDU� ���� WHUJRORQJ�
NRQGLVL� ODPXQ� \DQJ� NXUDQJ� VHKDW�� VHGDQJNDQ�
GXD� VWDVLXQ� ODLQQ\D� \DLWX� VWDVLXQ� �� GDQ� ��
WHUPDVXN� NH� GDODP� NDWHJRUL� NRQGLVL� PLVNLQ�
ODPXQ�� GHQJDQ� PDVLQJ�PDVLQJ� SHUVHQWDVH�
SHQXWXSDQ� ODPXQ� VHEHVDU� ������ GDQ� �������
-LND� KDVLO� SHQHOLWLDQ� SHUVHQWDVH� SHQXWXSDQ�
ODPXQ� SDGD� WDKXQ� ����� GLEDQGLQJNDQ� GHQJDQ�
GDWD� VHNXQGHU� SDGD� WDKXQ� ������ PDND� DNDQ�
WHUOLKDW�VHSHUWL�SDGD�7DEHO���EHULNXW�LQL�

7DEHO����3HUVHQWDVH�SHQXWXSDQ�ODPXQ�SDGD�WDKXQ������GDQ�����

7DKXQ
3HUVHQWDVH�SHQXWXSDQ�ODPXQ����

6WDVLXQ��
�8WDUD�

6WDVLXQ��
�7LPXU�

6WDVLXQ��
�6HODWDQ�

���� ���� ���� ����

���� �� ���� ����
6XPEHU��%DODL�7DPDQ�1DVLRQDO�.HSXODXDQ�6HULEX��������+DVLO�3HQHOLWLDQ��1RYHPEHU�����

%HUGDVDUNDQ� WDEHO� GL� DWDV�� SDGD� WDKXQ�
����� NH� WDKXQ� ����� WHUGDSDW� SHQXUXQDQ�

SHUVHQWDVH� WXWXSDQ� ODPXQ� \DQJ� WHUMDGL� SDGD�
VWDVLXQ���GDQ�VWDVLXQ���\DQJ�EHUDGD�GL�VHEHODK�
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8WDUD�GDQ�7LPXU�3XODX�3UDPXND��3DGD�VWDVLXQ�
��PHQJDODPL�SHQXUXQDQ�SHUVHQWDVH�SHQXWXSDQ�
ODPXQ� VHEHVDU� ���� SDGD� VWDVLXQ� �� MXJD�
PHQJDODPL� SHQXUXQDQ� VHEHVDU� �����
VHGDQJNDQ� \DQJ� WHUMDGL� SDGD� VWDVLXQ� ��
PHQJDODPL� NHQDLNDQ�� QDPXQ� KDQ\D� VHEHVDU�
���� -DGL�� GDUL� NHWLJD� VWDVLXQ� SHQJDPDWDQ�
WHUVHEXW�� WHUQ\DWD� VWDVLXQ� �� \DQJ� PHQJDODPL�
SHQXUXQDQ� SHUVHQWDVH� WXWXSDQ� ODPXQ� SDOLQJ�
EHVDU� GLEDQGLQJNDQ� GHQJDQ� VWDVLXQ�

SHQJDPDWDQ� ODLQQ\D�� +DO� LQL� GLGXJD�
EHUNXUDQJQ\D� SHUVHQWDVH� SHQXWXSDQ� ODPXQ�
SDGD� VWDVLXQ� �� GLLNXWL� MXJD� GHQJDQ� SHQXUXQDQ�
NXDOLWDV�SHUDLUDQQ\D�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� MHQLV�MHQLV�
DQWURSRJHQLN� \DQJ� WHUMDGL� GL� VHWLDS� VWDVLXQ�
DQWDUD�VWDVLXQ�\DQJ�EHUDGD�GL�8WDUD��7LPXU�GDQ�
6HODWDQ�EHUEHGD�EHGD�VHSHUWL�\DQJ�GLWDPSLONDQ�
SDGD�7DEHO���GL�EDZDK�LQL�

7DEHO����-HQLV�DQWURSRJHQLN�\DQJ�GLWHPXNDQ�GL ORNDVL�SHQHOLWLDQ

1R� -HQLV�DQWURSRJHQLN 6WDVLXQ�� 6WDVLXQ�� 6WDVLXQ�� 'DPSDN�WHUKDGDS�ODPXQ

�� /LPEDK�GRPHVWLN�
x -HQLV�OLPEDK�\DQJ�
GLWHPXNDQ

/LPEDK�
SDGDW�

/LPEDK�
SDGDW��GDQ�
FDLU

/LPEDK�
SDGDW�GDQ�
FDLU

0HQLQJNDWQ\D�NDGDU�766�GDQ�S+�
SDGD�SHUDLUDQ�\DQJ�EDQ\DN�
GLWHPXNDQ�OLPEDK�GRPHVWLN��
VHKLQJJD�WHUWXWXSQ\D�ODPXQ�ROHK�
VDPSDK�GDQ�PHQJXUDQJL�LQWHQVLWDV�
FDKD\D�\DQJ�GLWHULPD�ODPXQ�

x 7HPSDW�
SHPEXDQJDQ�
VDPSDK

7LGDN�DGD $GD� 7LGDN�DGD

x 6DOXUDQ�OLPEDK�
FDLU�

7LGDN�DGD $GD���
VDOXUDQ�

$GD���
VDOXUDQ�

�� 3HQLPEXQDQ�
UHNODPDVL�SDQWDL

7LGDN�DGD $GD� $GD� 0HQJKLODQJNDQ�VHEDJLDQ�DUHD�
SDGDQJ�ODPXQ�GL�SHUDLUDQ��

6XPEHU��+DVLO�3HQHOLWLDQ��1RYHPEHU�����

3DGD� VWDVLXQ� �� \DQJ� OHWDNQ\D� EHUDGD� GL�
VHEHODK� 8WDUD� 3XODX� 3UDPXND� PHUXSDNDQ�
GDHUDK� SHUDLUDQ� \DQJ� PDVLK� DODPL� MDUDQJ�
DNWLYLWDV� PDQXVLD� PDXSXQ� DNWLYLWDV� ZLVDWD��
OLQJNXQJDQ� VHNLWDUQ\D� PHUXSDNDQ� KXWDQ� \DQJ�
PDVLK� WHUMDJD�� WLGDN� DGD� WHPSDW� VDOXUDQ�
SHPEXDQJDQ� OLPEDK� FDLU� GDQ� SHPEXDQJDQ�
VDPSDK� GL� VDQD�� VHKLQJJD� KDO� LQL� � PHPEXDW�
ODPXQ� \DQJ� WXPEXK� GL� SHUDLUDQ� WHUVHEXW�
PHPLOLNL� QLODL NHUDSDWDQ� GDQ� SHUVHQWDVH�
WHUWLQJJL� GLEDQGLQJNDQ� GHQJDQ� GXD� VWDVLXQ�
ODLQQ\D�� 3DUDPHWHU� ILVLND� GDQ� NLPLD� \DQJ�
WHUXNXU�GL�VWDVLXQ� LQL� MXJD�PDVLK�GDODP�NRQGLVL�
QRUPDO�� +DO� LQL WHUEXNWL� VHVXDL� GHQJDQ�
SHUQ\DWDDQ� %71.S6� �������� GDUL� MHQLV� ODPXQ�
\DQJ� WXPEXK� GL� SXODX� SHPXNLPDQ�� UDWD�UDWD�
NHUDSDWDQ� GDQ� ELRPDVVDQ\D� OHELK� NHFLO�
GLEDQGLQJNDQ� ROHK� SXODX� \DQJ� EXNDQ�
SHPXNLPDQ�

6WDVLXQ���OHWDNQ\D�EHUDGD�GL�VHEHODK�7LPXU�
3XODX� 3UDPXND� WHPSDW� \DQJ� GLJXQDNDQ�
VHEDJDL�SHPXNLPDQ�SHQGXGXN��/RNDVL�LQL�GHNDW�

GHQJDQ� SHPXNLPDQ� SHQGXGXN� ROHK� NDUHQD� LWX�
EDQ\DN� GLWHPXNDQ� DNWLYLWDV� DQWURSRJHQLN� \DQJ�
GDSDW� PHUXVDN� NHKLGXSDQ� ODPXQ� GL� VHNLWDU�
ORNDVL� LQL�� 'L� VHNLWDU� VWDVLXQ� LQL� GLWHPXNDQ� ��
ORNDVL� WHPSDW� SHPEXDQJDQ� VDPSDK� DNKLU� GDUL�
VHOXUXK� NXPSXODQ� VDPSDK� PDV\DUDNDW� \DQJ�
WLQJJDO�GL�3XODX�3UDPXND��7HPSDW�SHPEXDQJDQ�
VDPSDK� WHUVHEXW� OHWDNQ\D� GL� SLQJJLUDQ� GDP�
PHQGHNDWL�ODXW��MDGL�MLND�VDPSDK�SDGDW�WHUVHEXW�
GLGLDPNDQ� WHUODOX� ODPD� WLGDN� GLEDNDU� GDQ�
PHQXPSXN� DNDQ� WHUEDZD� DQJLQ� DWDXSXQ�
EHUMDWXKDQ�NH�ODXW�GDQ�EHUVHUDNDQ�GL�ODXW�LWXODK�
\DQJ� GLOLKDW� VHODPD� SHQHOLWLDQ�� MDUDN� GDUL� GDP�
VDPSDL� ��PHWHU� NH� ODXW�PDVLK� WHUOLKDW� VDPSDK�
SDGDW� PHQJJHQDQJ� DGD� SXOD� \DQJ� WHUEHQDP�
PHQXWXSL� WXPEXKQ\D� ODPXQ�� 6DPSDK� SDGDW�
\DQJ� GLWHPXNDQ� VHSHUWL� SODVWLN�� JDEXV�� NDOHQJ�
EHNDV�NHPDVDQ��GDXQ�GDXQ�NHULQJ�GDQ�ODLQQ\D��
6HODLQ�VDPSDK�SDGDW�GLWHPXNDQ�SXOD���VDOXUDQ�
OLPEDK�FDLU�\DQJ�EHUPXDUD�NH�WHPSDW�LQL��+DO�LQL�
WHUEXNWL� GDUL� KDVLO� SDUDPHWHU� ILVLND� GDQ� NLPLD�
SDGD� ORNDVL� LQL�� 3DGD� VWDVLXQ� LQL� QLODL� S+� ����
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GLEDQGLQJ� GHQJDQ� VWDVLXQ� ODLQ� QLODL� LQL� OHELK�
WLQJJL�� S+� WHUVHEXW� WHUJRORQJ� EDVD�� VHODLQ� LWX�
QLODL�VDOLQLWDV�\DQJ� WHUXNXU�VDQJDW� UHQGDK�\DLWX�
��Å�GDQ�QLODL�766�SDOLQJ� WLQJJL� WHUGDSDW�SDGD�
ORNDVL� LQL�� +DO� LQL� VHVXDL� GHQJDQ� SHUQ\DWDDQ�
$JXQJ��������EDKZD� OLPEDK�GRPHVWLN�PHPLOLNL�
NDUDNWHULVWLN� \DQJ� NHUDS� GLWHPXL� EHUXSD�
WLQJJLQ\D�NDQGXQJDQ�GHWHUJHQ��VDEXQ��QLWURJHQ��
IRVIRU�� KLGURJHQ� VLOILGD�� EDKDQ� RUJDQLN� �%2'�
GDQ� &2'��� 766� GDQ� QLODL� S+�� 1LODL� S+� \DQJ�
WLQJJL� GDQ� VDOLQLWDV� \DQJ� UHQGDK� LQL� PXQJNLQ�
NDUHQD� SHUDLUDQ� ODXW� VHNLWDU� ORNDVL�
WHUNRQWDPLQDVL� GHQJDQ�EXDQJDQ� OLPEDK�OLPEDK�
FDLU� \DQJ� GLKDVLONDQ� GDUL� NHJLDWDQ� PDV\DUDNDW�
VHKDUL�KDUL� VHSHUWL� PDQGL�� FXFL� GDQ� WLQMD��
6DPSDK�SDGDW�GDQ�OLPEDK�FDLU��\DQJ�VDPSDL�NH�
ODXW� PHPSHQJDUXKL� QLODL� 766� GL� ORNDVL� LQL�
PHQMDGL�WLQJJL��\DLWX����PJ�O�PHVNLSXQ�PDVLK�GL�
EDZDK�QRUPDO�EDNX�PXWX�766�XQWXN�NHKLGXSDQ�
ELRWD� ODXW��QDPXQ� MLND�WLGDN�GLWLQGDN� ODQMXWL�QLODL�
766� WHUVHEXW� ELVD� VDMD� VHPDNLQ� PHQLQJNDW�
VHLULQJ� GHQJDQ�PHQLQJNDWQ\D� EXDQJDQ� OLPEDK�
VHNLWDU� ORNDVL�� 1LODL� 766� \DQJ� WLQJJL�
PHPSHQJDUXKL� IRWRVLQWHVLV� GDUL� ODPXQ� LWX�
VHQGLUL�� NDUHQD� 766� \DQJ� WLQJJL� PHQJKDODQJL�
FDKD\D� PDWDKDUL� \DQJ� PDVXN� NH� GDODP�
SHUDLUDQ�� DSDODJL� MLND� VDPSDK� SDGDW� \DQJ�
GLEXDQJ� NH� SHUDLUDQ� ODXW� WHUVHEXW� PHQXWXSL�
WHPSDW� KLGXSQ\D� ODPXQ�� %HUGDVDUNDQ� KDVLO�
SHQHOLWLDQ� QLODL� SHUVHQWDVH� GDQ� NHUDSDWDQ�
ODPXQ�GL� ORNDVL� LQL�SDOLQJ� UHQGDK�GLEDQGLQJNDQ�
GHQJDQ NHGXD� ORNDVL� ODLQQ\D�� +DO� LQL� VHVXDL�
GHQJDQ� SHUQ\DWDDQ� .LVDZDUD� �������� EDKZD�
NHUDSDWDQ� GDQ� SHUVHQWDVH� SHQXWXSDQ� MHQLV�
ODPXQ� GLSHQJDUXKL� IDNWRU� WHPSDW� WXPEXK� GDUL�
ODPXQ�WHUVHEXW�

6WDVLXQ� �� OHWDNQ\D� EHUDGD� GL� VHEHODK�
6HODWDQ� 3XODX� 3UDPXND�� ORNDVL� LQL� ELDVD�
GLJXQDNDQ�XQWXN�SHPXNLPDQ�GDQ�VHODLQ�LWX�MXJD�
VHEDJDL� WHPSDW� ZLVDWD� VHKLQJJD� EDQ\DN�
GLWHPXNDQ� UHVRUW ZLVDWD� GL� VLQL�� $NWLYLWDV�
PDQXVLD� SXQ� EDQ\DN� WHUGDSDW� GL� ORNDVL� LQL��
DSDODJL� NHWLND� PXVLP� OLEXUDQ� WLED�� ZLVDWDZDQ�
\DQJ� EHUNXQMXQJ� ELVD� PHPHQXKL� WHPSDW� LQL��
NHJLDWDQ� ZLVDWD� GDQ� DNWLYLWDV� ODLQQ\D� GDSDW�
EHUSHQJDUXK� ODQJVXQJ� NHSDGD� ELRWD� ODXW� GL�
VHNLWDUQ\D� VHSHUWL� ODPXQ�� 3HPEDQJXQDQ�
VDUDQD�GDQ�SUDVDUDQD�VHSHUWL�UHVRUW ZLVDWDZDQ��

UHVWRUDQ��VHUWD�DNWLYLWDV�RODKUDJD�SDQWDL�VHSHUWL�
EDQDQD� ERDW�� VHUWD� NHJLDWDQ� ODLQQ\D� \DQJ�
EHUDGD� GLVHNLWDU� SDQWDL� \DQJ� PHQ\HEDENDQ�
ODPXQ� WHUDQFDP� UXVDN� NDUHQD� WHULQMDN� ROHK�
PDQXVLD�� VHUWD� OLPEDK� VDPSDK� VLVD� PDNDQDQ�
\DQJ� ODQJVXQJ� GLEXDQJ� NH� ODXW� WHUGDSDW� GL�
ORNDVL� LQL��7HUOLKDW�VDPSDK�SDGDW�PHQJJHQDQJL�
ODXW� GL� VHNLWDU� ORNDVL� SHQHOLWLDQ� VHSHUWL� VDPSDK�
SDOVWLN� NHPDVDQ�� JDEXV�� NDOHQJ�� GDXQ�GDXQ�
ODPXQ� GDQ� ODLQQ\D� PHZDUQDL� SHUDLUDQ� ODXW� GL�
ORNDVL� SHQHOLWLDQ�� 'L� WHPSDW� LQL� MXJD� WHUGDSDW�
VDOXUDQ� OLPEDK� FDLU� VHSHUWL� \DQJ� WHUGDSDW� GL�
VWDVLXQ� ��� QDPXQ� MXPODKQ\D� KDQ\D� VDWX�
VDOXUDQ��+DO�WHUVHEXW�PHPSHQJDUXKL�SDUDPHWHU�
ILVLND� GDQ� NLPLD� WHPSDW� ODPXQ� KLGXS�� SDGD�
VWDVLXQ���LQL�PDVLK�GL�EDZDK�EDNX�PXWX�QDPXQ�
MXPODKQ\D�KDPSLU�PHQGHNDWL�EDWDV�EDNX�PXWX��
VHSHUWL� KDOQ\D� VWDVLXQ� ��� VWDVLXQ� �� SXQ� WLGDN�
MDXK� EHUEHGD� QLODL� S+� GDQ� 766� FXNXS� EHVDU�
GHQJDQ�QLODL�VDOLQLWDV�\DQJ�UHQGDK��1LODL�S+������
766� ��� PJ�O�� +DO� LWX� GLVHEDENDQ� NDUHQD�
SHUDLUDQ� ODXW� VXGDK� WHUFDPSXU�GHQJDQ� OLPEDK�
OLPEDK�GRPHVWLN�\DQJ�DGD�GL�VHNLWDU�ORNDVL��

3DGD� VWDVLXQ� �� GDQ� �� MXJD� GLWHPXNDQ�
DGDQ\D� SHQLPEXQDQ�UHNODPDVL� SDQWDL��
3HQLPEXQDQ�UHNODPDVL� SDQWDL� LWX� EHUWXMXDQ�
XQWXN� PHPSHUOXDV� GDUDWDQ� GDQ� XQWXN� GDP�
OLQJNDU� SDQWDL� VHEDJDL� SHPHFDK� RPEDN��
3HQLPEXQDQ�UHNODPDVL� GL� 3XODX� 3UDPXND� LWX��
GLPXODL� SDGD� WDKXQ� ������ GDQ� WHUXV� GLODNXNDQ�
GHQJDQ� OXDVDQ� VHNLWDU� ������� PHWHU��WDKXQ�
DWDX� ������ NP��WDKXQ�� ,WX� VXGDK� WHUMDGL� GL�
ZLOD\DK� %DUDW�� 7LPXU� GDQ� 6HODWDQ� 3XODX�
3UDPXND�� GL� ZLOD\DK� 8WDUD� EDUX� DNDQ�
GLUHQFDQDNDQ� UHNODPDVL�� -LND� GLOLKDW� GDUL� GDWD�
ODPXQ� SDGD� 7DEHO� ��� SHUVHQWDVH� ODPXQ� GDUL�
WDKXQ� ����� NH� WDKXQ� ����� PHQJDODPL�
SHQXUXQDQ� \DQJ� VDQJDW� EHVDU� SDGD� VWDVLXQ� ���
KDO� LQL� PHPEXNWLNDQ� EDKZD� SHQLPEXQDQ��
UHNODPDVL� SDQWDL� GDSDW� PHQJKLODQJNDQ�
VHEDJLDQ�DUHD�ODPXQ�SDGD�SHUDLUDQ�

.(6,038/$1
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� PHQJHQDL�

NRQGLVL� ODPXQ� �VHDJUDVV�� GL� 3HUDLUDQ� 3XODX�
3UDPXND�� .HSXODXDQ� 6HULEX�� PDND� GDSDW�
GLVLPSXONDQ� EDKZD� NRQGLVL� ODPXQ� GL� 3HUDLUDQ�
3XODX� 3UDPXND� WHUJRORQJ� NH� GDODP� NULWHULD�
ODPXQ� \DQJ� NXUDQJ� VHKDW� VDPSDL� GHQJDQ�
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PLVNLQ� ODPXQ�� GHQJDQ� SHUVHQWDVH� SHQXWXSDQ�
ODPXQ� SDGD� VWDVLXQ� �� VHEHVDU� ���� WHUJRORQJ�
NH�GDODP�NRQGLVL�NXUDQJ�VHKDW��VWDVLXQ���GDQ���
GHQJDQ� SHUVHQWDVH� ������ GDQ� ������ GDQ�
WHUJRORQJ� NH� GDODP� NDWHJRUL� NRQGLVL� PLVNLQ�
ODPXQ��

'DUL� VHPXD� SDUDPHWHU� NXDOLWDV� SHUDLUDQ�
\DQJ� WHUXNXU�� NXDOLWDV� SHUDLUDQ� KDELWDW� ODPXQ�
\DQJ�PHQJDODPL� SHUXEDKDQ� \DLWX� QLODL� S+�GDQ�
766� \DQJ� WLQJJL� QDPXQ�PDVLK� GL� EDZDK� EDNX�
PXWX� DLU� ODXW� XQWXN� ELRWD� ODXW�� +DO� LWX� WHUMDGL�
SDGD� VWDVLXQ� �� GHQJDQ� QLODL� 766� ���PJ�O� GDQ�
QLODL�S+�����

.XDOLWDV� SHUDLUDQ� GLSHQJDUXKL� VHFDUD�
ODQJVXQJ� ROHK� DNWLYLWDV� DQWURSRJHQLN� \DQJ�
GLWHPXNDQ� GL� VHWLDS� VWDVLXQ� SHQJDPDWDQ��
6WDVLXQ���PDVLK�GDODP�NRQGLVL� \DQJ�EDLN�EDJL�
SHUWXPEXKDQ� ODPXQ�� NDUHQD� GL� VWDVLXQ� LQL�
PHUXSDNDQ�GDHUDK�\DQJ�PDVLK�DODPL� MDXK�GDUL�
DNWLYLWDV�PDQXVLD�� VHGDQJNDQ� VWDVLXQ� �� GDQ� ��
WHODK�PHQJDODPL�SHUXEDKDQ�VWUXNWXU�NRPXQLWDV�
ODPXQ� NDUHQD� GL� VWDVLXQ� LQL� GLWHPXNDQ�
EHEHUDSD� DNWLYLWDV� DQWURSRJHQLN� \DQJ�
PHQJJDQJJX�NHKLGXSDQ�ODPXQ��VHEDJLDQ�EHVDU�
EHUDVDO� GDUL� DNWLYLWDV� PDQXVLD� VHSHUWL�
SHPEXDQJDQ� OLPEDK� GRPHVWLN� GDQ�
SHQLPEXQDQ�UHNODPDVL� SDQWDL�� +DO� WHUVHEXW�
\DQJ� PHPSHQJDUXKL� NXDOLWDV� SHUDLUDQ� KDELWDW�
ODPXQ� VHKLQJJD� NRQGLVL� ODPXQ� SDGD� VWDVLXQ� ��
GDQ���WHUJRORQJ�PLVNLQ�ODPXQ��

'$)7$5�3867$.$
$]NDE�� 0+�� ������ 6WUXNWXU� GDQ� )XQJVL� 3DGD�

.RPXQLWDV� /DPXQ� 0DMDODK� ,OPLDK� 6HPL�
3RSXOHU�2VHDQD�����������

%DODL� 7DPDQ� 1DVLRQDO� .HSXODXDQ� 6HULEX�
�%71.S6��� ������ ,QYHQWDULVDVL� 3DGDQJ�
/DPXQ� GL� 7DPDQ� 1DVLRQDO� .HSXODXDQ�
6HULEX� -DNDUWD�

��������,QYHQWDULVDVL�3DGDQJ�/DPXQ�
GL� 7DPDQ� 1DVLRQDO� .HSXODXDQ� 6HULEX�
-DNDUWD�

%HQJHQ�'*��������(NRVLVWHP�GDQ�6XPEHUGD\D�
$ODP� 3HVLVLU� GDQ� /DXW�� 6LQRSVLV�� 3XVDW�
.DMLDQ� 6XPEHUGD\D� 3HVLVLU� GDQ� /DXWDQ��
%RJRU��,3%�

'DKXUL�� 5�� ������ 3HQJHORODDQ� 6XPEHU� 'D\D�
:LOD\DK� 3HVLVLU� GDQ� /DXWDQ� 6HFDUD�
7HUSDGX��-DNDUWD��3UDGQ\D�3DUDPLWD�

�� ������ .HDQHNDUDJDPDQ� +D\DWL�
/DXW� �� $VHW� 3HPEDQJXQDQ� %HUNHODQMXWDQ�
,QGRQHVLD�� -DNDUWD�� *UDPHGLD� 3XVWDND�
8WDPD�

(IIHQGL� +�� ������ 7HODDK� .XDOLWDV� $LU %DJL�
3HQJHORDDQ� GDQ� 6XPEHUGD\D� /LQJNXQJDQ�
3HUDLUDQ��<RJ\DNDUWD��.DQLVLXV������KOP

+HPPLQJD�� 0$� GDQ� 'XDUWH�� &0�� ������
6HDJUDVV�(FRORJ\��&DPEULGJH��&DPEULGJH�
8QLYHUVLW\�3UHVV�

+XWRPR�� +�� ������ 3DGDQJ� /DPXQ� ,QGRQHVLD��
6DODK� 6DWX� (NRVLVWHP� /DXW� 'DQJNDO� \DQJ�
EHOXP� EDQ\DN� GLNHQDO�� -XUQDO� 3XVOLWEDQJ�
2VHDQRORJL�± /,3,��-DNDUWD��,QGRQHVLD�

.LVZDUD�� ������ .RQGLVL� SDGDQJ� ODPXQ�
�VHDJUDVV�� GL� SHUDLUDQ� WHOXN� %DQWHQ� �����
����� /HPEDJD� 3HQHOLWDLDQ� 2VHDQRJUDIL��
/HPEDJD� ,OPX� 3HQJHWDKXDQ� ,QGRQHVLD��
-DNDUWD��[LL�����KPO�

1RQWML�� $�� ������ /DXW� 1XVDQWDUD�� -DNDUWD��
'MDPEDWDQ�

������� 6DDWQ\D� 3HGXOL� 3DGDQJ�
/DPXQ��-DNDUWD��+DULDQ�.RPSDV��������

5RPLPRKWDUWR� GDQ� -XDQD�� ������ %LRORJL� /DXW��
,OPX�3HQJHWDKXDQ�%LRWD�/DXW��-DNDUWD��/,3,�

6HWLDGL�� 'HGH�� ������ 'DPSDN� $NWLYLWDV�
$QWURSRJHQLN� 7HUKDGDS� .XDOLWDV� 3HUDLUDQ�
+DELWDW� 3DGDQJ� /DPXQ� GL� .HSXODXDQ�
6SHUPRQGH� 6XODZHVL� 6HODWDQ�� 6XODZHVL��
81+$6�

6XSULKDU\RQR�� ������ .RQVHUYDVL� (NRVLVWHP�
6XPEHUGD\D�+D\DWL�GL�:LOD\DK�3HVLVLU�GDQ�
/DXW�7URSLV��<RJ\DNDUWD��3XVWDND�3HODMDU�

6\DNWL�� $JXQJ� 'KDPDU�� ������ $JHQ�
3HQFHPDUDQ�/DXW��%RJRU��,3%�3UHVV�

7HUDQJL� �7HUXPEX� .DUDQJ� ,QGRQHVLD��� ������
/DSRUDQ� 3HQJDPDWDQ� 7HUXPEX� .DUDQJ�
.HSXODXDQ�6HULEX��������������-DNDUWD�

7RPDVFLN�� 7��� $�-�� 0DK�� $�� 1RQWML�� 	� 0�.���
0RRVD�� ������ � 7KH� (FRORJ\� RI� WKH�
,QGRQHVLDQ� 6HDV�� � 3DUW� 7ZR� 3HULOXV�
(GLWLRQ��6LQJDSRUH��YL��������KOP�
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