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$%675$.
6HFDUD�ILVLRJUDIL 7LPRU�/HVWH�PHUXSDNDQ��GDHUDK�SHUWHPXDQ�GXD�OHPSHQJ�\DQJ�VDOLQJ�EHUWXEUXNDQ�
\DLWX� OHPSHQJ� EHQXD� $XWUDOLD� GDQ� %DQGD� $UF� GL� PDQD� WHODK� WHUMDGL� SHQJJDQJNDWDQ� DWDX� XSOLIW��
'DHUDK� SHQHOLWLDQ� WHUPDVXN� NHGDODP� =RQD� DWDX� GDHUDK� GDWDUDQ� UHQGDK� KLQJJD� SHJXQXQJJDQ�
EHUJHORPEDQJ� \DQJ� WHUOHWDN� GL� VHEHODK� XWDUD� NRWD� 'LOL� GDQ� VHODWDQ� (UPHUD�� PHPLOLNL� EDWXDQ�
SHQ\XVXQ�XWDPD�EHUXSD��EDWXDQ�PHWDPRUI�GDQ�EHNX��3XODX�7LPRU�PHPLOLNL�WHNWRQLN�\DQJ�PHQMDGL�
EDJLDQ� GDUL� %XVXU� %DQGD�� 3DGD� DZDOQ\D� ]RQD� 3XODX� 7LPRU� PHUXSDNDQ� ]RQD� VXEGXNVL�� KLQJJD�
NHPXGLDQ� PHQJDODPL� HYROXVL PHQMDGL� ]RQD� WXPEXNDQ�� 7UDQVLVL� GDUL� ]RQD� VXEGXNVL� PHQMDGL�
WXPEXNDQ�WHUMDGL�SDGD�PDVD�6HEHOXP�0LRVHQ�

(NSORUDVL�HQGDSDQ�ELML�GL�7LPRU�/HVWH�GDUL�WDKXQ������DQ�VDPSDL������DQ�VHODOX�GLGDVDUNDQ�SDGD�
SHWD� JHRORJL� OHPEDU� 'LOL� \DQJ� PHQMDGL� DFXDQ� EXDW� UHIHUHQVL� SDGD� SHQHOLWL \DQJ� DNDQ� PHQHOLWL��
HQGDSDQ�ELMLK�EDKDQ�JDOLDQ�\DQJ�PHQJDODPL�DOWHUDVL�GDQ�PLQHUDOLVDVL�GL�GDHUDK�SHQHOLWLDQ�WHUVHEXW�
WHUQ\DWD�PDVL�PHQJDODPL�EDQ\DN�NHOHPDKDQ�NHOHPDKDQ��DQWDUD� ODLQ�%HOXP�DGDQ\D�SHQHOLWL�\DQJ�
PHODNXNDQ�VWXGL�\DQJ� OHQJNDS�PHQJHQDL� �DOWHUDVL�PLQHUDOLVDVDL�GL�GDHUDK� WLPRU�EDJLDQ�XWDUD�GDQ�
EDUDWGD\D��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHPSHODMDUL�KXEXQJDQ�DQWDUD�PDJPDWLVPH��SROD�WHNWRQLN�
SXODX�7LPRU�GDQ�$OWHUDVL��PLQHUDOLVDVL�GL IRUPDVL�$LOHX�GDHUDK�7LEDU��'LOL��(UPHUD��$QDOLVLV�\DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� PHOLSXWL� VWUXNWXU� JHRORJL�� $QDOLVLV� 6D\DWDQ� 3HWURJUDIL�� VD\DWDQ�
PLQHUDORJUDIL��$$6��$WRPLF�$EVRUEWLRQ�6SHFWRSKRWRPHWULF��GDQ�;5'�DQDOLVLV�,QNOXVL�IOXLGD�

.HVLPSXODQ� GDODP� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� VWUXNWXU� \DQJ� WHUEHQWXN� SDGD� GDHUDK� SHQHOLWLDQ�
DGDODK NHNDU�GDQ�VHVDU��6WUXNWXU�NHNDU�\DQJ� WHUMDGL�GL�GLGDHUDK�7LEDU��'LOL��(UPHUD��7LPRU�/HVWH�
OHELK� GLNDUHQDNDQ� ROHK� DNWLYLWDV� PDJPDWLVPH� GDQ� WHNWRQLN�� *HMDOD� VWUXNWXU� VHVDU� \DQJ� GDSDW�
GLMXPSDL�GL�ODSDQJDQ�EHUXSD�ELGDQJ�VHVDU��JRUHV�JDULV�GDQ�VWUXNWXU�SHQ\HUWD�NHNDU��$OWHUDVL \DQJ�
WHUMDGL�GL�GDHUDK��7LEDU�IDWXDKL GDQ�VHNLWDUQ\D�GLEDJL�PHQMDGL�GXD WLSH�\DLWX ��WLSH�DUJLOLN��GDQ�WLSH�
VLOLVLILNDVL� �VLOLVLN��� 0LQHUDOLVDVL� GDHUDK SHQHOLWLDQ� EDQ\DN� WHUGDSDW� SDGD� EDWXDQ� \DQJ� WHODK�
PHQJDODPL DOWHUDVL�� VHSHUWL� SDGD�PDWHULDO� OHSDV� VHNLV� GDQ� ILOLW�� VHGLNLW� EDWXDQ�EHNX�� JDEUR�� GLRULW�
GHQJDQ� PDWHULDO� XNXUDQ� SDVLU� NDVDU� VDPSDL� ERQJNDK�� � .DUDNWHULVWLN� DOWHUDVL� GDQ� PLQHUDOLVDVL
IRUPDVL�$LOHX GDHUDK�7LEDU�GDQ�VHNLWDUQ\D GDSDW�GLNHORPSRNDQ SDGD�WLSH�PLQHUDOLVDVL�³HSLWHUPDO�
VXOILGDVL�UHQGDK
.DWD�.XQFL��0LQHUDOLVDVL��$OWHUDVL�

$%675$&7
,Q�SK\VLRJUDSKLF�UHJLRQV�LQ�(DVW�7LPRU�LV�WKH�PHHWLQJ�RI�WZR�SODWHV�FROOLGLQJ�&RQWLQHQWDO�

3ODWHV�� QDPHO\� $XVWUDOLD� DQG� WKH� %DQGD� $UF�� ZKHUH� WKHUH� KDV� EHHQ� D� UHPRYDO� RU� XSOLIW�� 7KH�
UHVHDUFK�DUHDV�LQFOXGHG�LQ�WKH�]RQH�RU�DUHD�RI�XQGXODWLQJ�SODLQV�WR�WKH�PRXQWDLQV�ORFDWHG�QRUWK�RI�
WKH�VRXWKHUQ�FLW\�RI�'LOL�DQG�(UPHUD��7KLV�DUHD�KDV�D�PDLQ�FRQVWLWXHQW�URFN�PHWDPRUSKLF�URFNV�DQG�
IUR]HQ�IRUP��7HFWRQLF�,VODQG�RI�7LPRU�KDV�EHFRPH�SDUW�RI�WKH�%DQGD�DUF��7LPRU�,VODQG�ZDV�D�]RQH�
ZKHUH�WKH�$XVWUDOLDQ�&RQWLQHQWDO�3ODWH�1RUWKZHVWHUQ�SDUW�LQWHUDFWV�ZLWK�VXEGXFWLRQ�]RQHV�WKDW�DUH�
QR� ORQJHU� DFWLYH��7KH� VXEGXFWLRQ� ]RQH� VWUHWFKLQJ� IURP�1RUWK�)ORUHV�:HWDU��ZKLFK� LV� SDUW� RI� WKH�
*UHDW� ,QGRQHVLDQ�� $W� ILUVW� ]RQH� RI� (DVW� 7LPRU� LV� D� VXEGXFWLRQ� ]RQH�� EXW� ODWHU� HYROYHG� LQWR� D�
FROOLVLRQ� ]RQH��7UDQVLWLRQ� IURP� VXEGXFWLRQ� ]RQH� LQWR� WKH� FROOLVLRQ� RFFXUUHG� EHIRUH� WKH�PLRFHQH��
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5HVHDUFK�RQ�DOWHUDWLRQ�PLQHUDOL]DWLRQ� LQ� WKH�QRUWKHUQ�SDUW�RI�7LPRU�DQG�VRXWKZHVW�XQWLO�QRZ�KDV�
QRW�EHHQ�GRQH��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�WKH�VSUHDG��WKH�GLVWULEXWLRQ�RI�DOWHUDWLRQ�
RI� URFNV�� JHRORJLFDO� VWUXFWXUHV� WKDW� FRQWURO� WKH� SDWWHUQ� JHRPHWU\�� WKH� SURFHVV� RI� PLQHUDOL]DWLRQ��
DOWHUDWLRQ��DQG�K\GURWKHUPDO�PLQHUDOL]DWLRQ�

7KHVH�UHVXOWV�LQGLFDWH�WKDW�WKH�VWUXFWXUH�IRUPHG�LQ�WKH�DUHD�RI�UHVHDUFK�LV�UREXVW�DQG�IDXOW��
0XVFXODU� VWUXFWXUH� WKDW� RFFXUUHG� LQ� WKH� DUHD� 7LEDU�� 'LOL�� (UPHUD�� 7LPRU�/HVWH� FDXVHG� E\�
PDJPDWLVP�DQG�WHFWRQLF�DFWLYLW\��6\PSWRPV�RI�IDXOW�VWUXFWXUHV�ZKLFK�FDQ�EH�IRXQG�LQ�WKH�ILHOG�LQ�
WKH�IRUP�RI�IDXOW�SODQH��VFUDWFK�OLQHV��DQG�FRQFRPLWDQW�PXVFXODU�VWUXFWXUH��$OWHUDWLRQ�WKDW�RFFXUV�LQ�
WKH� DUHD�7LEDU�� )DWXDKL�� DQG� VXUURXQGLQJ� DUHDV� DUH� GLYLGHG� LQWR� WKUHH� W\SHV�� QDPHO\�� WKH� W\SH� RI�
DUJLOOLF�� SURS\OLWLF�� DQG� VLOLFLILHG� �VLOLFLF���0LQHUDOL]DWLRQ� VWXG\� DUHD� DEXQGDQW� LQ� URFNV� WKDW� KDYH�
XQGHUJRQH� DOWHUDWLRQ� LQ� ORRVH� PDWHULDO� VXFK� DV� VFKLVW�� SK\OOLWH�� OLWWOH� LJQHRXV� URFN�� JDEEUR� DQG�
GLRULWH�ZLWK�FRDUVH�VDQG�VL]HG�PDWHULDO�XS�OXPSV��&KDUDFWHULVWLFV�RI�DOWHUDWLRQ�DQG�PLQHUDOL]DWLRQ�DW�
7LEDU�DQG�6XUURXQGLQJ�$UHD�FDQ�EH�JURXSHG� LQWR� ORZ�VXOILGDWLRQ�HSLWKHUPDO�W\SH�PLQHUDOL]DWLRQ��
)URP� WKH� PHDVXUHPHQW� UHVXOWV� REWDLQHG� PLNURWHUPRPHWUL� KRPRJHQL]DWLRQ� WHPSHUDWXUH� �FXUUHQW�
FRQGLWLRQV�JHPLQDWLQJ�IOXLG��ZDV���������������&��&RXQW�ILJXUHV�REWDLQHG�IURP�������WR��������P�
GHSWK��DQG�D�SUHVVXUH�RI������WR�������EDU��%DVHG�RQ�WKHVH�GDWD��WKH�PLQHUDO�TXDUW]�FDUULHU�IOXLG�LV�
IRUPHG�DQG�JURZV�LQ�WKH�HSLWKHUPDO�]RQH�
.H\ZRUG���$OWHUDWLRQ��0LQHUDOL]DWLRQ

3(1'$+8/8$1
6HLULQJ� GHQJDQ�

PHQLQJNDWQ\D� MXPODK� SHQGXGXN��
NHEXWXKDQ� DNDQ� VXPEHU� GD\D� HQHUJL�
GDQ� PLQHUDO� VHPDNLQ PHQLQJNDW�
VHKLQJJD� SHUOX� GLODNXNDQ� HNSORUDVL�
GDHUDK�\DQJ�EHUSRWHQVL� VXPEHU�GD\D�
DODP� JXQD� NHSHQWLQJDQ� PDQXVLD�
XQWXN� PHQJHORODKQ\D�� 8QWXN�
PHQJHWDKXL� VXPEHU� GD\D� DODP�
WHUVHEXW� GLODNXNDQ� VXUYHL� JHRORJL�
\DQJ�PHUXSDNDQ DZDO�GDUL�UDQJNDLDQ�
HNSORUDVL�GDODP�KDO� LQL� VXUYHL�EDKDQ�
JDOLDQ�\DQJ�EHUQLODL�HNRQRPLV�VHSHUWL�
PLQHUDO� ORJDP� WHUPDVXN� � HPDV��
SHUDN�� SODWLQD�� WHPEDJD�� EHVL� GDQ�
PLQHUDO� ORJDP� ODLQQ\D�
�6XNDQGDUUXPLGL���������

'DUL� SHPHWDDQ� JHRORJL�
GDSDW� GLNHWDKXL� NDUDNWHULVWLN� GDUL�
VXDWX� HQGDSDQ� � PLQHUDO� DNDQ� VDQJDW
GLSHQJDUXKL� ROHK� NRQGLVL�
SHPEHQWXNDQQ\D�� .RQGLVL� � WHUVHEXW��
VDQJDW� � HUDW� � NDLW 6HLULQJ� GHQJDQ�
PHQLQJNDWQ\D� MXPODK� SHQGXGXN��
NHEXWXKDQ� DNDQ� VXPEHU� GD\D� HQHUJL
GDQ� PLQHUDO� VHPDNLQ� PHQLQJNDW�
VHKLQJJD� SHUOX� GLODNXNDQ� HNSORUDVL�
GDHUDK�\DQJ�EHUSRWHQVL� VXPEHU�GD\D�
DODP� JXQD� NHSHQWLQJDQ� PDQXVLD�
XQWXN� PHQJHORODKQ\D�� 8QWXN�

PHQJHWDKXL� VXPEHU� GD\D� DODP�
WHUVHEXW� GLODNXNDQ� VXUYHL� JHRORJL�
\DQJ�PHUXSDNDQ�DZDO�GDUL�UDQJNDLDQ�
HNSORUDVL�GDODP�KDO� LQL� VXUYHL�EDKDQ�
JDOLDQ�\DQJ�EHUQLODL�HNRQRPLV�VHSHUWL�
PLQHUDO� ORJDP� WHUPDVXN� � HPDV��
SHUDN�� SODWLQD�� WHPEDJD�� EHVL� GDQ�
PLQHUDO� ORJDP� ODLQQ\D�
�6XNDQGDUUXPLGL���������

'DUL� SHPHWDDQ� JHRORJL�
GDSDW� GLNHWDKXL� NDUDNWHULVWLN� GDUL�
VXDWX� HQGDSDQ� PLQHUDO� DNDQ� VDQJDW�
GLSHQJDUXKL� ROHK� NRQGLVL�
SHPEHQWXNDQQ\D�� .RQGLVL� � WHUVHEXW��
VDQJDW� � HUDW� � NDLWDQQ\D GHQJDQ��
NHWHUVHGLDDQ� � ODUXWDQ� KLGURWHUPDO���
NDUDNWHULVWLN� � ODUXWDQ�� � WHPSDW��
WHUMDGLQ\D� � PLQHUDOLVDVL� GDQ� VXPEHU�
GDUL� ODUXWDQ� KLGURWHUPDO� WHUVHEXW��
7LDS�WLDS�NDUDNWHULVWLN� WHUVHEXW�GDSDW�
GLNHQDOL�GDUL�0LQHUDO�PLQHUDO�DOWHUDVL�
\DQJ� WHUHNDP� GDODP� EDWXDQ� DNLEDW�
WHUSHQJDUXK�ROHK�ODUXWDQ�KLGURWHUPDO��
0LQHUDO�PLQHUDO� LQL� \DQJ� NHPXGLDQ�
GDSDW� PHQMHODVNDQ� NRQGLVL� \DQJ�
SDOLQJ� WHSDW� XQWXN� PHQGDSDWNDQ�
PLQHUDO� ELMLK GDODP� WLSH� HQGDSDQ�
WHUWHQWX�� 3HQJDPDWDQ� � XEDKDQ�
KLGURWHUPDO� GDQ� NHSDVWLDQ� GDODP�
PHQJLQWHUSUHWDVL� NRQGLVL� FHEDNDQ�
PLQHUDO�PLQHUDO� WHUVHEXW� KDUXV�



3526,',1*��6HPLQDU�7HNQRORJL�.HEXPLDQ�GDQ�.HODXWDQ�,��6(0,7$1�,������
,QVWLWXW�7HNQRORJL�$GKL 7DPD�6XUDED\D��6XUDED\D��,QGRQHVLD�����$JXVWXV������

GLODNXNDQ� HNSORUDVL� 6XUYHL� JHRORJL�
GLODNXNDQ�JXQD�PHQJHWDKXL�NRQVLGLVL�
JHRORJL� GLDWDV� SHUPXDNDDQ�
EHUGDVDUNDQ� DVSHN�DVSHN� ILVLN�
EDWXDQ�

(NSORUDVL� HQGDSDQ� ELML� GL�
7LPRU�/HVWH� GDUL� WDKXQ� �����DQ�
VDPSDL� �����DQ� VHODOX� GLGDVDUNDQ�
SDGD� SHWD� JHRORJL OHPEDU� 'LOL� \DQJ�
PHQMDGL� DFXDQ� EXDW� UHIHUHQVL� SDGD�
SHQHOLWL \DQJ�DNDQ�PHQHOLWL��HQGDSDQ�
ELMLK� EDKDQ� JDOLDQ� \DQJ� PHQJDODPL�
DOWHUDVL� GDQ� PLQHUDOLVDVL� GL� GDHUDK�
SHQHOLWLDQ� WHUVHEXW� WHUQ\DWD� PDVL�
PHQJDODPL� EDQ\DN� NHOHPDKDQ�
NHOHPDKDQ�� DQWDUD� ODLQ� �� %HOXP�
DGDQ\D� SHQHOLWL� \DQJ� PHODNXNDQ�
VWXGL� \DQJ� OHQJNDS� PHQJHQDL���
DOWHUDVL�PLQHUDOLVDVDL�GL�GDHUDK�WLPRU�
EDJLDQ�XWDUD�GDQ�EDUDWGD\D�

2OHK� NDUHQD� LWX� PDND�
SHQHOLWL� VDQJDW� WHUWDULN� XQWXN�
PHPEDKDV� WHQWDQJ� DOWHUDVL� GDQ�
PLQHUDOLVDVL� DNLEDW� SURVHV�
KLGURWHUPDO� DQWDUD� ODLQ� \DLWX�
VXPEHGD\D� EDKDQ� JDOLDQ� \DQJ�
WHUDEDLNDQ� GDQ� XQWXN� PHQJHWDKXL�
SRWHQVL�EDKDQ�JDOLDQ�

3HQHOLWLDQ� LQL� EHUWXMXDQ�
XQWXN� PHPSHODMDUL� KXEXQJDQ� DQWDUD�
PDJPDWLVPH�� SROD� WHNWRQLN� SXODX�
7LPRU� GDQ� $OWHUDVL�� PLQHUDOLVDVL�
GLGDHUDK� 7LEDU�� 'LOL�� (UPHUD�
EHUGDVDUNDQ� NDMLDQ� GLODSDQJDQ�
PDXSXQ�DQDOLVLV�ODERUDWRULXP�

0(72'2/2*,�3(1(/,7,$1
0HWRGRORJL�\DQJ�GLWHUDSNDQ�

GDODP� SHQHOLWLDQ� LQL� DGDODK� LQGXNVL�
DNXPXODWLI�� � \DLWX� GHQJDQ�
PHQJXPSXONDQ� GDWD� EDLN� SULPHU�
PDXSX� VHNXQGHU� VHEDQ\DN� PXQJNLQ�
\DQJ� EHUKXEXQJDQ� GHQJDQ� VWUXNWXU�
GDQ� PLQHUDOLVDVL� VHODPD� 3HUPLDQ�
VDPSDL� 7HUVLHU� 7DKDS SHQHOLWLDQ�
ODSDQJDQ� EHUXSD� SHPHWDDQ� JHRORJL�
SHUPXNDDQ�PHQJJXQDNDQ� SHWD� VNDOD�

����������� 6HODQMXWQ\D�WDKDS DQDOLVLV�
GDWD�PHOLSXWL��

�� $QDOLVLV�6DWXDQ�*HRPRUILN
7HUGLUL� GDUL� SHQHQWXDQ� VDWXDQ�
JHRPRUILN� GDHUDK� WHOLWLDQ�
�NODVLILNDVL�YDQ�=XLGDP�������

�� $QDOLVLV�6WUXNWXU *HRORJL
7DKDS�LQL�GLDZDOL�GHQJDQ�
DQDOLVLV�SHPHULDQ�XQVXU�� XQVXU�
VWUXNWXU�\DQJ�GLPDNVXGNDQ�
XQWXN�PHQJLGHQWLILNDVL�MHQLV��
NHGXGXNDQ��GDQ�RULHQWDVL�
VHNDOLJXV�GLPHQVL�GDUL�XQVXU�
VWUXNWXU�\DQJ�DGD��6HGDQJNDQ�
DQDOLVLV�VHODQMXWQ\D�PHUXSDNDQ�
DQDOLVLV�GLQDPLND�GDQ�
NLQHPDWLND�GHQJDQ�
PHQJJXQDNDQ�PHWRGH�
VWHUHRJUDIL�GHQJDQ�SURJUDP�
³'LSV�YHUVLRQ����´��GDQ�
SHQDPDDQ�VWUXNWXU�VHVDU�
GLGDVDUNDQ�SDGD�NODVLILNDVL�
5LFNDUG�������

�� $QDOLVLV 3HWURJUDIL
%HUWXMXDQ� XQWXN� PHQJHWDKXL�
QDPD�GDUL� VHWLDS� FRQWRK EDWXDQ�
\DQJ� GLSHUROHK� VHODPD� GL�
ODSDQJDQ�� GLOLKDW� GDUL� WHNVWXU��
VWUXNWXU��GDQ�NRPSRVLVL�PLQHUDO�
SDGD�EDWXDQ�\DQJ�WHUGDSDW�SDGD�
GDHUDK� SHQHOLWLDQ�� �.ODVLILNDVL�
:LOOLDPV��������

�� $QDOLVLV ;5'� �DQDOLVLV� GLIUDNVL�
VLQDU�±;�GDQ�DQDO\WLFDO�VSHFWUDO
GHYLFH� XQWXN� LGHQWLILNDVL�
PLQHUDO�OHPSXQJ

�� $QDOLVLV $$6 �$WRPLF�
$EVRUSWLRQ�6SHFWRSKRWRPHWU\�
$QDOLVLV� NLPLD� EDVDK�
PHQJJXQDNDQ� PHWRGH� $WRPLF�
$EVRUSWLRQ�
6SHFWRSKRWRPHWU\�$$6 WHUKDGDS�
EHEHUDSD�VDPSHO�EDWXDQ�WHUXEDK�
KLGURWHUPDO�� WHUPLQHUDOLVDVL�
XQWXN� PHQGHWHNVL� WHUXWDPD
NDQGXQJDQ� XQVXU�XQVXU� \DQJ
HUDW� NDLWDQQ\D� GHQJDQ� SURVHV�
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WHUMDGLQ\D� FHEDNDQ� ELMLK�
HSLWHUPDO��$X��$J��3E��GDQ�=Q��

+$6,/�3(1(/,7,$1
�� *HRORJL��'DHUDK��3HQHOLWLDQ

D� *HRPRUIRORJL
'DHUDK� SHQHOLWLDQ�

WHUPDVXN� GDODP� =RQD�
SHQJJXQXQJDQ� 7HQJDQ��
EHUGDVDUNDQ SROD� NRQWXU� SDGD�
SHWD� WRIRJUDIL�� PDND� GDHUDK�
SHQHOLWLDQ� GDSDW� GLEDJL�PHQMDGL�
�HPSDW�� VDWXDQ� JHRPRUIRORJL�
GHQJDQ� PHQJDFX� SDGD�
NODVLILNDVL� YDQ� =XLGDP� ��������
\DLWX� VDWXDQ�
EHUJHORPEDQJ OHPDK�� VDWXDQ�
EHUJHORPEDQJ� NXDW��
SHJXQXQJDQ� GDQ� VDWXDQ�
HQGDSDQ� $OOXYLDO�� 6DWXDQ� LQL�
PHQHPSDWL� VHNLWDU� ���� OXDV�
GDHUDK� SHQHOLWLDQ�� EHUDGD� GL�
EDJLDQ� XWDUD� GDHUDK� SHQHOLWLDQ��
\DLWX� � 'LOL�� &ULVWRUHL�� EHKDX��
LOLPDQX�GDQ� GL� EDJLDQ� EDUDW�
NDULPEDOD� VDPSDL� $WDEDH��
�EHNRX��� NHWLQJJLDQ� WRSRJUDIL�
DQWDUD� ������ P�� 6DWXDQ� LQL� GL�
FLULNDQ� ROHK� SHUEXNLWDQ� WHUMDO�
GDQ� FXUDP� VHUWD� SROD� NRQWXU�
\DQJ� UDSDW� GHQJDQ� NHPLULQJDQ�
OHUHQJ� \DQJ� FXUDP� WHUMDO� ����� �
���� ��� %DWXDQ� SHQ\XVXQ� VDWXDQ�
WHUGLUL�GDUL�JDEUR��GLRULWH��JUDQLW�
GDQ� VXQJDL� \DQJ�PHQJDOLU� SDGD�
VDWXDQ�LQL�DGDODK�VXQJDL�GHQJDQ�
VWDGLXP�HURVL�PXGD�GDQ�OHPEDK�
VXQJDL� EHUEHQWXN� ³9¶¶��
%HUGDVDUNDQ� NHQDPSDNDQ�
PRUIRORJL� GDQ� SURVHV� HNVRJHQ�
\DQJ� EHNHUMD�� VDWXDQ� LQL�
PHPSXQ\DL� WDKDSDQ� JHRPRUILN�
GHZDVD� 6DWXDQ� SHUEXNLWDQ�
7HUGHQXGDVL� PHQHPSDWL� VHNLWDU�
���� OXDV� GDHUDK� SHQHOLWLDQ��
EHUDGD� GL� EDJLDQ� WHQJDK�� WLPXU�
GDQ� EDUDW� GDHUDK� SHQHOLWLDQ�
GHQJDQ�NHWLQJJLDQ�DQWDUD�����±

�����P�VDWXDQ�LQL�GLFLULNDQ�ROHK�
SHUEXNLWDQ� WHUMDU� GHQJDQ�
SXQJJXQJDQ \DQJ� PHPDQMDQJ�
GHQJDQ� NHOXUXVDQ� WLPXU� EDUDW�
GDQ� WLPXUODXW� EDUDWGD\D� SROD�
NRQWXU� UDSDW� GDQ� UHOLHI� NDVDU��
VHUWD� NHPLULQJDQ� OHUHQJQ\D�
ODQGDL� VDPSDL� WHUMDU� ����� ������
%DWXDQ� SHQ\XVXQ� VDWXDQ� LQL�
WHUXWDPD� WHUGLUL� GDUL� EDWXDQ�
PHWDPRUI�� VHNLV�� ILOLW�� GDQ� EDWX�
SDVLUPHWD� \DQJ� WHUPDVXN�
IRUPDVL� DLOHX�� 6DWXDQ� HQGDSDQ�
DOOXYLDO� PHQHPSDWL� ���� OXDV�
GDHUDK� SHQHOLWLDQ� EHUDGD� SDGD�
EDJLDQ� WLPXUODXW� EDUDWGD\D�
GDHUDK� SHQHOLWLDQ� \DLWX� SDGD�
VXQJDL�JOHQR�HUPHUD���PRWDKDUH��
OHEDU� VXQJDL� ��� ����� P� GDQ�
OHPED� VXQJDL� WHUEHQWXN� ³8´��
WHUGLUL�PDWHULDO� OHSDV� EHUXNXUDQ�
SDVLU� KDOXV� VDPSDL� ERQJNDK��
WHUGLUL� GDUL� IUDJPHQ� NXDUVD�
NDOVLW�� PHWDPRUI� EDWXDQ�
WHUDOWHUDVL�

6WUDWLJUDIL IRUPDVL� $LOHX
GDHUDK� 7LEDU� GDQ� VHNLWDUQ\D�
WHUVXVXQ� DWDV� HPSDW� VDWXDQ�
EDWXDQ� GDUL� WXD� NH PXGD� � \DLWX�
0HWDPRUI� $LOHX� IP�� ,QWUXVL�
%DWXDQ�8OWUDEDVD�*DEUR��,QWUXVL�
JUDQLW� GDQ� ,QWUXVL� GLRULW��
3HPEDJLDQ� VDWXDQ� WHUVHEXW�
GLPDNVXGNDQ XQWXN�
PHQJJRORQJNDQ� EDWXDQ� VHFDUD�
EHUVLVWHP� EHUGDVDUNDQ� VXPEHU��
GHVNULSVL� GDQ� JHQHVD� \DQJ�
WHUPDVXN� GL� GDODPQ\D� VWUXNWXU�
GDQ� WHNVWXU�EDWXDQ�\DQJ WHUOLKDW�
SDGD�VLQJNDSDQ�EDWXDQ��

E� 6WUXNWXU�*HRORJL
6WUXNWXU� JHRORJL� \DQJ�

EHUNHPEDQJ� GL� GDHUDK�
SHQHOLWLDQ� DGDODK� VWUXNWXU�NHNDU�
GDQ�VWUXNWXU�VHVDU��KDO�LQL�WHUMDGL�
NDUHQD� XPXPQ\D� OLWRORJL� GL�
GDHUDK� SHQHOLWLDQ� PHPSXQ\DL
HODVWLVLWDV� UHQGDK� GDQ� EHUVLIDW
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JHWDV� VHKLQJJD� FHQGHUXQJ�
WHUSDWDNDQ�GDQ�WHUOLSDWNDQ�

*DPEDU��� $QDOLVLV�.HNDU

*DPEDU��� /3� ��� .HOXUXVDQ
VXQJDL�GDUL�DUDK�EDUDW�
NH� WLPXU� \DQJ�������������
EHUEHORN� WDMDP� GL�
GDHUDK� SHQHOLWLDQ�
(UPHUD�

�� $OWHUDVL +LGURWHUPDO�'DQ�
0LQHUDOLVDVL
D� $OWHUDVL�+LGURWHUPDO
6HFDUD� XPXP� GL� GDODP� XUXW�
XUXWDQ� ]RQD� XEDKDQ� GDUL� EDWXDQ�
DVDO� GLPXODL� GDUL� \DQJ� SDOLQJ�
GDODP� =RQD� SRWDVLN� GLFLULNDQ�
ROHK� KDGLUQ\D� PLQHUDO�PLQHUDO�
NXDUVD�� .�IOHVSDU�� VHULVLW�� GDQ�
DQKLGULW� \DQJ� KDGLU� GDODP�
EDWXDQ�]RQD�NH�GXD�DGDODK�]RQD�
ILOLN� \DQJ� GLFLULNDQ� ROHK�
NHKDGLUDQ� ROHK� PLQHUDO�
NXDUVD�VHULVLW� GDQ� SLULW�]RQD�
SURSULOLWLN� WHUMDGL� SURELOLWDV�
XQVXU� SHQJND\DDQ� &D�GLPDQD�
SODQJLRNODV� GDQ� SLURNVHQ� DNDQ�
WHUXEDK� PHQMDGL� HSLGRW� GDQ�

NORULW��3DGD�=RQD�$UJLOLN�WHUMDGL�
SHQJND\DDQ� $O�GLPDQD�
SODJLRNODV� GDODP� NRQGLVL� MHQXK�
+�2� DNDQ� WHUXEDK� PHQMDGL�
NDROLQLW�� 3DGD� NHGXD� ]RQD�
WHUVHEXW� DNDQ� WHUMDGL
SHQJND\DDQ� XQVXU� )H� GDQ� 0J��
GLPDQD� NORULW� EHUDVDO� GDUL�
XEDKDQ� ELRWLW�� SODJLRNODV� GDQ�
SLURNVHQ�� 3HQJND\DDQ� 6L2�� GL�
GDODP� EDWXDQ� XEDKDQ�
GLVHEDENDQ� ROHK� SHQJHQGDSDQ�
ORNDO�NXDUVD�GL�GDODP�XUDW�NHFLO��
VHGDQJNDQ�SDGD�]RQD�NORULW�DNDQ�
GLWXQMXNDQ� ROHK� SHQJND\DQ�
0J2� GDQ� PHQXUXW� &D2�� 3DGD�
EDWXDQ� NXDUVD� DGXODULD� WHUMDGL�
SHQDPEDKDQ�6L��$O� GDQ�.� VHUWD�
SHQXUXUDQ� GDODP� 0J�� &D�� 1D�
GDQ�+�2��
'DUL� SHQMHODVDQ� GL� DWDV�� PDND�
GDSDW�GLSHUROHK�KLSRWHVLD�EDKZD�
EDWXDQ� DVDO� GHQJDQ� PLQHUDORJL�
SODJLRNODV�� SLURNVHQ�� ELRWLW� GDQ�
JHODV� PHQJDODPL� XEDKDQ�
KLGURWHUPDO� GHQJDQ�
PHQJKDVLONDQ�KLPSXQDQ�PLQHUDO�
XEDKDQ� VHSHUWL� VHULVLW�� HSLGRW��
NORULW�� NDROLQLW�� PRQPRULORQLW�
GDQ�NXDUVD

E� %HEHUDSD�0RGHO�=RQDVL�8EDKDQ
0RGHO� ]RQD� XEDKDQ� GDSDW�
GLNHORPSRNDQ�DQWDUD�ODLQ�
�� =RQD�3RWDVLN
�� =RQD�)LOLN
�� =RQD�$UJLOLN
�� =RQD�3URSLOLWLN

F� =RQD�8EDKDQ 'DHUDK�7LEDU�
IDWXDKL�GDQ�6HNLWDUQ\D
6HFDUD� XPXP� DOWHUDVL� GL� GDHUDK��
7LEDU� IDWXDKL� GDQ� VHNLWDUQ\D�
GLEDJL�PHQMDGL�GXD�WLSH�\DLWX �
�� 7LSH�DUJLOLN

$OWHUDVL� \DQJ� PHPEXQJNXV�
]RQD YHLQ GDQ� ELDVDQ\D�
WHUGDSDW� SDGD� ]RQD� OHPDK�
DWDX� SDWDKDQ� \DQJ� GDQ�
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GLFLNDQ� GHQJDQ� PXQFXOQ\D�
LOOLW�GDQ�VPHNWLW�
$OWHUDVL� DWDX� EDWXDQ� \DQJ�
WHUXEDK� NDUHQD� SURVHV�
KLGURWKHUPDO�� $OWHUDVL� GL�
GDHUDK� WHOLWLDQ� GRPLQDQ�
DUJLOLN PHPSXQ\DL� FLUL�FLUL�
GLODSDQJDQ� GHQJDQ� KDGLUQ\D�
KLPSXQDQ� PLQHUDO�PLQHUDO�
OHPSXQJ�� 0LQHUDO�PLQHUDO�
OHPSXQJ� \DQJ� KDGLU�
XPXPQ\D� NDROLQ�� KDOOR\VLW�
GDQ� GLFNLW� VHUWD� KDGLUQ\D
PLQHUDO�XEDKDQ�EHUXSD�NXDUVD�
GDQ�NORULW�
6HFDUD� PHJDVNRSLV��
NHQDPSDNDQ� DOWHUDVL� LQL
EHUZDUQD� DEX� JHODS� VHGLNLW�
NHSXWLKDQ�GDQ�SDGD�EDWXDQ�LQL�
GLGRPLQDVL� � GHQJDQ�
NHORPSRN� PLQHUDO� OHPSXQJ�
�&OD\� PLQHUDO��� 7LSH� DOWHUDVL�
LQL� WHUEHQWXN SDGD� NLVDUDQ�
WHPSHUDWXU� ���R ± ���� R&�
GHQJDQ�NRQGLVL�S+�EHUNLVDU���
± ��� 6HODPD� SURVHV�
SHPEHQWXNDQ� DOWHUDVL� DUJLOLN�
WHUMDGL� SHQJND\DDQ� &2� GDUL�
XDS� DLU� \DQJ� WHUSDQDVNDQ�
�VWHDP�KHDWHG�ZDWHUV��

�� 7LSH�VLOLVLILNDVL��VLOLVLN�
.HEHUDGDDQ� DOWHUDVL�
VLOLVLILNDVL� SDGD� GDHUDK�
SHQHOLWLDQ� PHPSXQ\DL�
SHODPSDUDQ�\DQJ�SDOLQJ�NHFLO�
\DLWX� EHUDGD� GL� WHQJDK� ]RQD�
VHNLWDU� GLWHPXNDQQ\D� DUJLOLN�
GDQ��SURSLOLWLN�GL�ODSDQJDQ���
3HQ\HEDUDQ� WLSH� DOWHUDVL�
VLOLVLILNDVL� GL� VHEHODK� XWDUD�
VHEHOXP� DOWHUDVL� DUJLOLN� � GDQ�
NORULW� SURSLOLWLN� GDHUDK�
SHQHOLWLDQ� UHODWLI� VHMDMDU�
GHQJDQ� DUDK� NHGXGXNDQ� XUDW�
PLQHUDOLVDVL�� KDO� LQL�
GLVHEDENDQ� NDUHQD� IOXLGD�
KLGURWKHUPDO� \DQJ�
PHPEHQWXN� WLSH� DOWHUDVL�

VLOLVLILNDVL� GDHUDK� WHUVHEXW�
LQWHQVLI� EHNHUMD� PHQHURERV�
SHUPHDELOLWDV� SULPHU EDWXDQ�
GDQ� SHUPHDELOLWDV� VHNXQGHU�
GHQJDQ� KDGLUQ\D� XUDW�XUDW�
NXDUVD� �YHLQOHWV�� \DQJ�
PHQJLVL� NHNDU� � NHNDU� GL�
ODSDQJDQ��
6LQJNDSDQ�VLQJNDSDQ� \DQJ�
PHQXQMXNNDQ� WLSH� DOWHUDVL�
VLOLVLILNDVL�GLWHPXNDQ�GL�XWDUD�
EDJLDQ� EDUDW� SHQHOLWLDQ��
3HQJDPDWDQ� DOWHUDVL�
VLOLVLILNDVL� VHFDUD�PHJDVNRSLV�
GL� ODSDQJDQ� PHPSHUOLKDWNDQ�
ZDUQD� EDWXDQ� DEX� ± DEX�
NHKLWDPDQ��GHQJDQ�NRPSRVLVL�
SHQ\XVXQ� UHODWLI� � NHUDV��
:DUQD�DEX�� DEX�SDGD�DOWHUDVL�
LQL� XPXPQ\D� GLSHUOLKDWNDQ�
ROHK�NHKDGLUDQ�PLQHUDO�NXDUVD�
�6L2��� VHGDQJNDQ� ZDUQD�
NHKLWDPDQ� GDQ� FRNODW� OHELK�
GLDNLEDWNDQ� ROHK� SURVHV�
SHODSXNDQ�GDQ�RNVLGDVL

�� +DVLO�$QDOLVLV�3HWURJUDIL $OWHUDVL�
$UJLOLN
%HUGDVDUNDQ� KDVLO� DQDOLVLV�
SHWURJUDIL�� VD\DWDQ� SHWURJUDIL�
DOWHUDVL� DUJLOLN� SDGD� OLWRORJL� ILOLW�
WHUGDSDW�PLQHUDO�OHPSXQJ��PLQHUDO�
RSDN� GDQ� VHULVLW�� 6HFDUD�
PHJDVNRSLV�� NHQDPSDNDQ� DOWHUDVL�
LQL� EHUZDUQD� DEX� JHODS� VHGLNLW
NHSXWLKDQ� GDQ� SDGD� EDWXDQ� LQL�
GLGRPLQDVL� � GHQJDQ� NHORPSRN�
PLQHUDO� OHPSXQJ� �&OD\� PLQHUDO���
.RPSRVLVL�PLQHUDO� WHUGLUL�PLQHUDO�
NXDUVD�� PXVFRYLW�� PLQHUDO� RSDN�
GDQ� PLQHUDO� OHPSXQJ�� 0LQHUDO�
VHNXQGHU� \DQJ� KDGLU� EHUXSD�
VHULVLW�
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*DPEDU� �� 6LQJNDSDQ EDWXDQ�
PHWDPRUI� ILOLW�� DOWHUDVL�
DUJLOLN� IRWR� GDUL� DUDK�
XWDU� NH� VHODWDQ� /3� ����
/RNDVL�IDWXDKL��'LOL�

�� +DVLO�$QDOLVLV�;5' $OWHUDVL�
$UJLOLN
%HUGDVDUNDQ� KDVLO� DQDOLVLV� FRQWR�
EDWXDQ�GDUL�GDHUDK�SHQHOLWLDQ�\DQJ�
GLDQDOLVLV� GHQJDQ� ;5'�
PHQXQMXNNDQ� EDKZD� FRQWRK�
EDWXDQ� /3��� VHFDUD� PHJDVNRSLV�
EHUXSD EDWXDQ� EHUZDUQD� DEX�DEX�
VDPSDL� FRNODW�� VWUXNWXU� IROLDVL��
NRPSRVLVL� PLQHUDO� NXDUVD��
PXVFRYLW�� PLQHUDO� RSDN� GDQ�
PLQHUDO� OHPSXQJ�� 0LQHUDO�
VHNXQGHU� \DQJ� KDGLU� EHUXSD�
VHULVLW�
&RQWRK� EDWXDQ� LQL� WHODK�
PHQJDODPL� DOWHUDVL� DUJLOLN�GHQJDQ�
GLWDQGDL� KDGLUQ\D� PLQHUDO�
OHPSXQJ��VHULVLW��GDQ�LOOLW�
%HUGDVDUNDQ� NLVDUDQ� WHPSHUDWXU�
NHVHWDELODQ� PLQHUDO� WHUVHEXW� ]RQD�
LQL� WHUEHQWXN� SDGD� WHPSHUDWXU�
DQDWUD� ����&� VDPSDL� GHQJDQ�
����&� SDGD� NRQGLVL� S+� ���� GDQ�
PLQHUDOLVDVL� \DQJ� PHQJLNXWL� SLULW�
GDQ� VHGLNLW� NDONRSLULW� \DQJ�
PHQ\HEDU� � � � � � � � � � � � � � � � �GL�VHOXUXK�
EDWXDQ�� 6HEDJLDQ� EHVDU� SLULW� GDQ�
NDONRSLULW� WHUXEDK� PHQMDGL�
OLPRQLW��
6HGDQJNDQ�PLQHUDO� OHPSXQJ�\DQJ�
WHUGHWHNVL� GLGRPLQDVL� ROHK� LOOLW�

\DQJ� FHQGHUXQJ� WHUXEDK� PHQMDGL�
PXVFRYLW� \DQJ� PDVLK� WHUGDSDW�
PRQPRUORLQLW� GDODP� MXPODK�
VHGLNLW�� 0LQHUDO� ODLQQ\D� DGDODK�
.DROLQ� \DQJ� KDGLU� GDODP� MXPODK�
VHGLNLW�� 0LQHUDO� VHNXQGHU� \DQJ�
WHUGHWHNVL� ODLQQ\D� DGDODK� NORULW�
GDQ�HSLGRW�

�� +DVLO�$QDOLVLV�3HWURJUDIL�$OWHUDVL�
6LOLVLN
%HUGDVDUNDQ� KDVLO� DQDOLVLV�
SHWURJUDIL�� VD\DWDQ� SHWURJUDIL�
DOWHUDVL� VLOLVLILNDVL� SDGD� OLWRORJL
JDEUR� WHUGDSDW� SODJLRNODV��
SLURNVHQ�ROLYLQ�GDQ�PLQHUDO RSDN�
+DVLO� SHQJDPDWDQ PLNURVNRSLV�
VD\DWDQ�SHWURJUDIL�\DQJ�GLODNXNDQ�
SDGD� /3� ��� SDGD� EDWXDQ� JDEUR��
PHPSHUOLKDWNDQ� NHQDPSDNDQ�
EDWXDQ� EHNX� SOXWRQLN�� �PHWD��
EHUZDUQD� DEX�DEX� NHKLMDXDQ�ELUX��
WHNVWXU� YLWURSK\UH� �IHQRNULV�
WHUWDQDP� SDGD� PDVD� GDVDU� JHODV���
VXEKHGUDO�� DQKHGUDO�� KLSRNULVWDOLQ��
NRPSRVLVL� PLQHUDO� WHUGLUL� GDUL�
SODJLRNODV�� SLURNVHQ�� ROLYLQ� GDQ�
PLQHUDO� RSDN�� 0LQHUDO� VHNXQGHU�
\DQJ� KDGLU� EHUXSD� NXDUVD�� NORULW��
RSDN�GDQ�WUHPROLWH�
3HPEHQWXNDQ� WLSH� DOWHUDVL�
VLOLVLILNDVL� LQL� GLLQWHUSUHWDVLNDQ�
VHEDJDL� KDVLO� GHYLWULYLNDVL� JHODV�
YRONDQLN� SDGD� VDDW� SHQGLQJLQDQ�
IOXLGD� KLGURWKHUPDO� \DQJ� MHQXK�
VLOLND� �/LQGJUHQ�� ������� 7HNVWXU�
DOWHUDVL� \DQJ� NKDV� EHUXSD� ]RQD�
YXJJ\�VLOLND�SDGD�]RQD�VLOLVLILNDVL��
GLVHEDENDQ� ROHK� SHODUXWDQ� ROHK�
IOXLGD� \DQJ� EHUVLIDW� DVDP� \DQJ�
PHQLQJJDONDQ� OXEDQJ�OXEDQJ�
VLOLND��NHPXGLDQ�VLVD�SHODUXWDQ�LQL�
WHUHNULVWDOLVDVL� PHQMDGL�
NXDUVD�VLOLFD� GHQJDQ� NRQGLVL� S+�
UHQGDK� ��� ���� WHPSHUDWXUH� WLQJJL�
����R ± ���R &�� GDQ� WHNDQDQ�
UHQGDK� ��� ���R�� �&RUEHWW� GDQ�
/HDFK��������

YHLQ
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�� 0LQHUDOLVDVL�%LMLK�'DHUDK�7LEDU�
GDQ�6HNLWDUQ\D
0LQHUDOLVDVL� GDHUDK� SHQHOLWLDQ�
EDQ\DN�WHUGDSDW�SDGD�EDWXDQ�\DQJ�
WHODK� PHQJDODPL� DOWHUDVL�� VHSHUWL�
SDGD PDWHULDO�OHSDV�VHNLV�GDQ�ILOLW��
VHGLNLW� EDWXDQ� EHNX�� JDEUR�� GLRULW�
GHQJDQ� PDWHULDO� XNXUDQ� SDVLU�
NDVDU�VDPSDL�ERQJNDK��6HUWD�VHNLV�
WHUDOWHUDVL� GDQ� WHUPLQHUDOLVDVL�
EHUXSD� SLULW� GHQJDQ OHQVD� NXDUVLW��
ILOLW�
3HQJDPDWDQ�GL� ODSDQJDQ�GLMXPSDL�
PLQHUDO� SLULW� VHFDUD� VHWHPSDW�
WHUXWDPD� SDGD� GDHUDK� \DQJ�
WHUDOWHUDVL DUJLOLN�� GLMXPSDL�
GHQJDQ� WHNVWXU� GLVVHPLQDWHG GDQ�
VSRWWHG� SDGD� WXEXK� EDWXDQ� ILOLW��
VHNLV� GDQ� JDEUR�� GLRULW� DWDXSXQ�
SDGD� XUDW� PLQHUDOLVDVL� EHUXNXUDQ�
����� ± �����PP�� GHQJDQ� VWUXNWXU�
IROLDVL���*DPEDU���GDQ���

*DPEDU�� 6LQJNDSDQ EDWXDQ�
PHWDPRUI��VHNLV�ILOLW�
IRWR� GDUL�DUDK�EDUDW�
NH� WLPXU� /3� ����
/RNDVL�(UPHUD

*DPEDU����.HKDGLUDQ PLQHUDO�VXOILGD�
�SLULW�� SDGD� /3� ���
ZDUQD� NXQLQJ�
NHHPDVDQ

�� +DVLO�$QDOLVLV�*HRNLPLD�%LML�
�$$6��GL�GDHUDK�3HQHOLWLDQ
%HUGDVDUNDQ� KDVLO� DQDOLVLV� GDUL��
OLPD� ���� FRQWRK EDWXDQ� /3� ����
/3���� /3���/3��� GDQ� /3��� GDUL�
GDHUDK� SHQHOLWLDQ� \DQJ� GLDQDOLVLV�
GHQJDQ� $$6� �$WRPLF�$EVRUEWLRQ
6SHFWRSKRWRPHWU\�� PHQXQMXNNDQ�
EDKZD�FRQWRK EDWXDQ�PHQJDQGXQJ
XQVXU� � XQVXU� EHUXSD�$J��3E��=Q��
0R��$V��6E�GDQ�$X��.DUDNWHULVWLN�
DOWHUDVL� GDQ� PLQHUDOLVDVL� SDGD�
GDHUDK�7LEDU�GDQ�VHNLWDUQ\D GDSDW�
GLNHORPSRNDQ SDGD� WLSH�
PLQHUDOLVDVL� ³HSLWHUPDO� VXOILGDVL�
UHQGDK´� GLFLULNDQ� ROHK� NHKDGLUDQ�
GDUL� VHPXD� PLQHUDO� SDGD� GDHUDK�
WHOLWLDQ� XPXPQ\D� PHQXQMXNNDQ�
VXKX� SHPEHQWXNDQ EHUNLVDU� ���� �
���ၨ�&��VHKLQJJD�GLLQWHUSUHWDVLNDQ�
]RQD� LQL� WHUEHQWXN� SDGD�
OLQJNXQJDQ� GHNDW� GHQJDQ�
SHUPXNDDQ�

7DEHO����+DVLO�DQDOLVD�$$6��GDODP�
SSP��GL�GDHUDK�7LEDU�GDQ�VHNLWDUQ\D
.RG
H�

VDP
SHO

8QV
XU

6DWXDQ
�XQLW

-XP
ODK

%DWX
DQ�
8UDW

/3�
��$

0R SSP � )LOLW�
GDQ�
NXDU
VD

/3�
�%

SE 3SP �� )LOLW�
GDQ�
NXDU
VD

/3�
�&

&X 3SP �� *DEU
R��
XUDW

/3�
�$

6E 3SP � 8UDW�

/3�
�%

$X 3SP ����
�

8UDW

/3�
�$

6E 3SP � 6HNL
V��
ILOLW
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/3�
�%

=Q 3SP �� 6HNL
V��
ILOLW

/3�
�&

$V 3SP �� 6HNL
V��
ILOLW

/3�
�$

3E 3SP �� .DOVL
W

/3�
�%

$X 3SP ����
�

.XDU
VLW

/3�
�&

$V 3SP �� .XDU
VLW

+XEXQJDQ� DQWDUD� NDQGXQJDQ� $X�
GHQJDQ�ORNDVL�SHQJDPELODQ�FRQWRK�
GL� GDHUDK� )DWXDKL�� 'LOL� GDQ� 'HVD�
5DEHODOD�� VXQJDL� %RURKXQ�
PHQXQMXNDQ� EDKZD� FRQWRK� \DQJ�
GLDPELO� PHPRWRQJ� ]RQD� XUDW�
NXDUVD� GDQ� NHOXUXVDQ� EHUGDVDUNDQ�
SHWD� JHRORJL� UHJLRQDO� WLPXUODXW�
EDUDWGD\D�� NDQGXQJDQ� $X� OHELK�
NHFLO��������������SSP��

�� $QDOLVD�,QNOXVL�)OXLGD
,QNOXVL� IOXLGD� DGDODK� VXDWX� IOXLGD�
EHUYROXPH� NHFLO�� EHUXNXUDQ�
PLNURVNRSLN� \DQJ� WHUMHEDN� SDGD�
ZDNWX� SHPEHQWXNDQ� VXDWX�
PLQHUDO�� %HUGDVDUNDQ� SDGD�
JHQLVLVQ\D�� LQNOXVL� IOXLGD� GLEDJL�
PHQMDGL� GXD� \DLWX� LQNOXVL� SULPHU�
GDQ� VHNXQGHU�� ,QNOXVL� SULPHU�
WHUMHEDN� SDGD� VDDW� SHPEHQWXNDQ�
VXDWX� .ULVWDO�� VHGDQJNDQ� LQNOXVL�
VHNXQGHU� WHUMHEDN� SDGD� UHNDKDQ�
UHNDKDQ�WHNWRQLN�
)OXLGD� GLDQJJDS� IDVH� KRPRJHQ�
SDGD�ZDNWX�SHQMHEDNDQ��3DGD�VDDW�
WHPSHUDWXU� PHQXUXQ�� WHUMDGL�
SHUEHGDDQ� SHQ\XVXWDQ� DQWDUD�
LQNOXVL� GDQ� NULVWDO� \DQJ�
PHQMHEDNQ\D�� GLPDQD� DGDQQ\D�
SHQ\XVXWDQ� LQL� EHUDNLEDW� LQNOXVL�
PHQMDGL� WLGDN� ODJL� KRPRJHQ�
GHQJDQ� WLPEXODQ\D� JHOHPEXQJ�
XDS� GDQ� PXQJNLQ� MXJD� PXQFXO�
VXDWX� NULVWDO� GLGDODP� LQNOXVL�
IOXLGD��,QNOXVL�LQL�\DQJ�WHUGLUL�GDUL�

DWDV�IOXLGD�GDQ�XDS�GLVHEXW�ELIDVH��
VHGDQJNDQ� \DQJ� PHQJDQGXQJ�
IOXLGD�� XDS� GDQ� NULVWDO� GLVHEXW�
WULIDVH� .RPSRVLVL� IOXLGD� GDODP�
LQNOXVL� GDSDW� EHUXSD� &+��� &2���
+�2�� KLGURNDUERQ� GDQ�
VHEDJDLQ\D�
PHWRGH� PLNURWHUPRPHQWUL�� \DLWX�
GHQJDQ� PHPDQDVNDQ� LQNOXVL�
VDPSDL� XDSQ\D� PHQJKLODQJ��
0HWRGH� \DQJ� GLJXQDNDQ� GLEDJL�
PHQMDGL� GXD� EDJLDQ� \DLWX��
WHUPRPHQWUL� \DQJ� EHUXSD�
SHPDQDVDQ� LQNOXVL� IOXLGD� XQWXN�
PHQGDSDWNDQ� WHPSHUDWXUH�
KRPRJHQLVDVL� �7K�� \DQJ�
GLJXQDNDQ� XQWXN� PHQJHWDKXL�
WHPSHUDWXU� SHPEHQWXNDQ� GDQ�
NULRPHWUL� \DQJ� EHUXSD�
SHQGLQJLQDQ� LQNOXVL� IOXLGD� XQWXN�
PHQJXNXU� IXVL� �7I�� \DQJ� GLSDNDL�
XQWXN� PHQGXJD� NRPSRVLVLQ\D��
$QDOLVD�LQNOXVL IOXLGD�GLODNXNDQ�GL�
/DERUDWRULXP� 3XVDW� 6XUYHL�
*HRORJL� �36*�� %DQGXQJ�� GHQJDQ�
DQJJDSDQ� EDKZD� VXKX� \DQJ�
WHUXNXU� SDGD� XUDW� NXDUVD� OHELK�
NXUDQJ�VDPD�GHQJDQ�NHDGDDQ�VXKX�
PLQLPXP�SDGD�VDDW�IOXLGD�WHUMHEDN�
VHODPD� SURVHV� IOXLGD� WHUVHEXW�
GDODP� NHDGDDQ� � KRPRJHQ�� PDND�
WHPSHUDWXU�GLKLWXQJ�VDDW�KLODQJQ\D�
XDS��7K��
,QNOXVL�IOXLGD�WHUNDQGXQJ�GL�GDODP�
.ULVWDO� PLQHUDO� NXDUVD� \DQJ�
VHEDJLDQ�EHVDU� WHUEHQWXN�DQKHUGDO�
EHUVXVXQDQ� PRVDLN�� VHEDJLDQ�
EHVDU� EHUZDUQD� NHUXK� GDQ� NDGDQ�
GLVLVLSL� \DQJ� MHUQLK�� VDDW�
EHUXNXUDQ� VDQJDW� KDOXV� GDQ
EHUIDVD�WXQJJDO�
,QNOXVL� IOXLGD�WLGDN�GLMXPSDL�SDGD�
.ULVWDO�NULVWDO�NHUXK��LQNOXVL�IOXLGD�
\DQJ�PDVLK�EDLN�NHDGDDQ\D�KDQ\D�
GLMXPSDL�SDGD�.ULVWDO�\DQJ�MHUQLK��
WHUVHEDU� WLGDN� PHUDWD�� EHEHUDSD�
PHQXQMXNDQ� WHURULHQWDVL�
PHPEHQWXN� MDOXU� SODQDU� DWDX�
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OHQJNXQJ�GDQ�PHQJHORPSRN� WLGDN�

EHUDWXUDQ�WHULVROLU�

*DPEDU� �� 6D\DWDQ� 0LNURJUDIL� XUDW�
NXDUVD� \DQJ�
PHPSHUOLKDWNDQ� HPSDW�
WLSH� LQNOXVL� IOXLGD��
OLTXLG� ULFK� �,����� GXD�
IDFH� �*���� YDSRXU� ULFK�
�2����/3�����)DWXDKL

8NXUDQ� LQNOXVL� IOXLGD�NHEDQ\DNDQ�
EHUXNXUDQ� VDQJDW� KDOXV� �NXUDQJ�
GDUL� ��P�� DGD� EHEHUDSD� \DQJ�
EHUXNXUDQ� KLQJJD� ��� �P�� ,QNOXVL�
)OXLGD� \DQJ� GLMXPSDL� SDGD�
XPXPQ\D� WHUEHQWXN� DQKHUGDO�
�WLGDN� EHUDWXUDQ��� VHEDJLDQ�

PHQXQMXNDQ�JHMDOD�QHFNLQJ�GRZQ��
VHEDJLDQ� NHFLO� VXEKHGUDO GDQ�
HXKHGUDO�QHJDWLI�NULWDO�
6HEDJLDQ� EHVDU� LQNOXVL� IOXLGD�
PHPSXQ\DL� WLSH� IDVD� WXQJJDO�
�PRQRSKDVH�� \DQJ� KDQ\D� EHULVL�
IDVH� OLTXLG� VDMD� VHGDQJNDQJ� GXD�
IDVH� �ELSKDVH�� \DQJ� EHULVL� FDLUDQ�
�,�� GDQ� XDS� �9�� MDUDQJ� GLMXPSDL��
5DWLR� XDS�FDLUDQ� �9�/�� \DQJ�
GLFHUPLQNDQ� ROHK� EHUVDUQ\D�
JHOHPEXQJ�UHODWLI�WHUKDGDS�URQJJD�
�YRLG��WLGDN�VHUDJDP�

7DEHO����7DEHO�+DVLO�$QDOLVD�,QNOXVL�
)OXLGD�GL�GDHUDK�7LEDU�GDQ�VHNLWDUQ\D

+DVLO� SHQJXNXUDQ�
PLNURWHUPRPHWUL� GLGDSDWNDQ�
WHPSHUDWXUH� KRPRJHQLVDVL�
�NRQGLVL�VDDW�SHUDQJNDSDQ�IOXLGD���
GDUL� ������� � ������&� GHQJDQ�
KLWXQJDQ� GLSHUROHK� DQJND�
NHGDODPDQ� ������������� P� GDQ�
WHNDQDQ� ����� ������� EDU��
%HUGDVDUNDQ� GDWD� WHUVHEXW�
GLSHUNLUDQ� PLQHUDO NXDUVD�
SHPEDZD� IOXLGD� WHUEHQWXN� GDQ�
WXPEXK� GDODP� ]RQD�
(SLWHUPDO��ODPSLUDQ����

�� 3HQHQWXDQ��8PXU�%DWXDQ�GDHUDK�
SHQHOLWLDQ
3HQHQWXDQ� XPXU� VDWXDQ� LQL� GL�
GDHUDK�SHQHOLWLDQ�GLGDVDUNDQ�SDGD�
VWUDWLJUDIL� UHJLRQDO� \DQJ� GHNDW�
GHQJDQ� GDHUDK� SHQHOLWLDQ� \DLWX�
VWUDWLJUDIL� 5HJLRQDO� /HPEDU� 'LOL�
GDQ� VHNLWDUQ\D�� \DQJ� WHUPDVXN�
GLGDODP� )RUPDVL� $LOHX� GLPDQD�
VDWXDQ� LQL� GLHQGDSNDQ� SDGD�
3HUHP� -XUD� $NKLU� �%UXVFKZHOHU
������GDODP�&KDUOWRQ��������
,QWUXVL� JDEUR�� GLRULW� PHPSXQ\DL�
KXEXQJDQ� WLGDN� VHODUDV� GHQJDQ�
6HNLV�� ILOLW� IDWXDKL� GLPDQD� LQWUXVL�
JDEUR� PHUXSDNDQ� EDWXDQ�
WHURERVDQ� �ODWH� PDJPDWLF��� <DQJ�
PHQHURERV� EDWXDQ� PHWDPRUI� GL�
GDHUDK�SHQHOLWLDQ�

3DUDPHWHU .LVDUDQ 5DWD�
5DWD

7HPSHUDWXU�
FDLU��7P�

�
����� �
�����&

������
�&

7HPSHUDWXUH�
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������&
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*DPEDU����.RORP�6WUDWLJUDIL�'DHUDK�
3HQHOLWLDQ��6��%DFKUL�DQG�
5�/��6LWXPRUDQJ�������

.(6,038/$1
�� 6WUXNWXU� \DQJ EHNHUMD� GL� GDHUDK�

7LEDU� GDQ� VHNLWDUQ\D� EHUNDLWDQ�
GHQJDQ�WHNWRQLN�UHJLRQDO��6WUXNWXU�
\DQJ� WHUEHQWXN� SDGD� GDHUDK�
SHQHOLWLDQ�DGDODK NHNDU�GDQ�VHVDU��
6WUXNWXU� NHNDU� \DQJ� WHUMDGL� GL�
GLGDHUDK� 7LEDU�� 'LOL�� (UPHUD��
7LPRU�/HVWH� OHELK� GLNDUHQDNDQ�
ROHK� DNWLYLWDV� PDJPDWLVPH� GDQ�
WHNWRQLN�� 6HSDQMDQJ� NHOXUXVDQ��
VWUXNWXU�NHNDU�EDQ\DN�GL� WHPXNDQ�
GDODP� EHQWXN� NHNDU� WDULN� GDQ�
NHNDU� JHUXV�� 6HODLQ� LWX� MXJD� GL�
WHPXNDQ� XUDW�XUDW� \DQJ� WHULVL�
PLQHUDO�NXDUVD��PLQHUDO�ELML�NDOVLW��
.HNDU�GL�GDHUDK�SHQHOLWLDQ�EHUXSD�
NHNDU� JHUXV� �VKHDU IUDFWXUH��
VHEDJDL� KDVLO� GDUL� FRPSUHVVLRQ�
VWUHVV�� GDQ� NHNDU� WDULN� �WHQVLRQ�
MRLQW�� VHEDJDL� KDVLO� GDUL� WHQVLRQDO�
VWUHVV�� 'DQ� NHPXGLDQ� JHMDOD�
VWUXNWXU�VHVDU�\DQJ�GDSDW�GLMXPSDL�
GL� ODSDQJDQ� EHUXSD� ELGDQJ� VHVDU��
JRUHV� JDULV� GDQ� VWUXNWXU� SHQ\HUWD�
NHNDU�� -HMDN� VHVDU� GL� GDHUDK�
SHQHOLWLDQ� MXJD� GDSDW� WHUOLKDW�
EHUXSD� NHOXUXVDQ� VXQJDL� GDQ�
SHPEHORNDQ�VXQJDL�\DQJ�HNVWULP�

�� $OWHUDVL \DQJ� WHUMDGL� GL� GDHUDK��
7LEDU� IDWXDKL GDQ� VHNLWDUQ\D�
GLEDJL�PHQMDGL�GXD�WLSH�\DLWX �

D� 7LSH� DUJLOLN�� DOWHUDVL� \DQJ�
PHPEXQJNXV� ]RQD YHLQ GDQ�
ELDVDQ\D� WHUGDSDW� SDGD� ]RQD�
OHPDK� DWDX� SDWDKDQ� \DQJ� GDQ�
GLFLNDQ�GHQJDQ�PXQFXOQ\D�LOOLW�
GDQ�VPHNWLW�

E� 7LSH� VLOLVLILNDVL� �VLOLVLN��� \DQJ�
WHUGDSDW�SDGD ]RQD�YHLQ XWDPD�

�� 0LQHUDOLVDVL� GDHUDK SHQHOLWLDQ�
EDQ\DN�WHUGDSDW�SDGD�EDWXDQ�\DQJ�
WHODK� PHQJDODPL DOWHUDVL�� VHSHUWL�
SDGD�PDWHULDO�OHSDV�VHNLV�GDQ�ILOLW��
VHGLNLW� EDWXDQ� EHNX�� JDEUR�� GLRULW�
GHQJDQ� PDWHULDO� XNXUDQ� SDVLU�
NDVDU� VDPSDL� ERQJNDK���
.DUDNWHULVWLN� DOWHUDVL� GDQ�
PLQHUDOLVDVL� SDGD� GDHUDK� 7LEDU�
GDQ� VHNLWDUQ\D GDSDW�
GLNHORPSRNDQ SDGD� WLSH�
PLQHUDOLVDVL� ³HSLWHUPDO� VXOILGDVL�
UHQGDK

'$)7$5�3867$.$

$XGOH\�&KDUOHV�� 0�*��� ������
*HRORJ\� RI� 3RUWXJXHVH�
7LPRU�� *HRORJLFDO� 6RFLHW\�
RI� /RQGRQ� 0HPRLU� 1R�� ���
/RQGRQ��3�������

$OOLHG� 0LQLQJ� &RUSRUDWLRQ�� ������
5HSRUW� RQ� WKH�'HYHORSPHQW�
3RWHQWLDO� RI� 3RUWXJHVH�
7LPRU�

$QRQLP�� ������ *HRORJ\� RI� 7LPRU�
/HVWH��(6&$3�

%DPEDQJ�� 6��� �����0LQHUDOV�
3RWHQWLDO� RI� 7LPRU�
/HVWH�&RQIHUHQFH�
SURFHHGLQJ�,QWHUQDWLRQDO�
&RQIHUHQFH´2SSXUWXQLWLHV
	� &KDOOHQJHV� IRU� 2LO� DQG
*DV� DQG� 0LQLQJ� 6HFWRU� LQ�
7LPRU�/HVWH�'LOL�

%DWHPDQ�
������ 6HFDUD XPXP SURV
HV PLQHUDOLVDVL GLSHQJDUXKL

ROHK� EHEHUDSD� IDNWRU�
SHQJRQWURO�
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&KDUOWRQ�� 7�5��� .D\H�� 6�-���
6DPRHGUD�� +��� 6DUMRQR�� +���
������ .DL� LVODQGV��
,PSOLFDWLRQV� IRU� HYROXWLRQ�
RI�$UX�7KURXJK� DQG�:HEHU�
%DVLQ�� %DQGD� $UF��
,QGRQHVLD�� 0DULQH�
3HWUROHXP�*HRORJ\��Y�����S��
������

*XLOEHUW�� *�0� 	� 3DUN�� &�)��� ������
7KH� *HRORJ\� RI� 2UH�
'HSRVLWV�� :�+�� )UHHPDQ�
DQG�&RPSDQ\��1HZ�<RUN�

*XLOEHUW� GDQ� 3DUN�� ������ (YDQV��
�����7LSH� DOWHUDVL� WHUWHQWX�
ELDVDQ\D� DNDQ� PHQXQMXNDQ�
]RQDVL� KLPSXQDQ� PLQHUDO�
WHUWHQWX� DNLEDW� XEDKDQ� ROHK�
ODUXWDQ� KLGURWHUPDO� \DQJ�
PHOHZDWL� EDWXDQ�
VDPSLQJQ\D�

+DUMDQWR�$�������¶¶�PDJPDWLVPH�GDQ�
PLQHUDOLVDVL� GDHUDK�
NXORQJSURJR� GDQ�
VHNLWDUQ\D¶¶� GLVHUWDVL� WLGDN�
GL�SXEOLNDVLNDQ��

+DPVRQ�� *�� ������ 7KH� 7HFWRQLF�
(YROXWLRQ�RI�(DVW�7LPRU�DQG�
WKH�%DQGD�$UF��+RQRXUV�

/LWHUDWXUH� 5HYLHZ� VXEPLWWHG� DV� SDUW�
RI�WKH�%�6F��+RQV��GHJUHH�LQ�
WKH� 6FKRRO� RI� (DUWK�
6FLHQFHV�� 8QLYHUVLW\� RI�
0HOERXUQH�

+DPLOWRQ��:�������6XEGXFWLRQ�LQ�WKH�
,QGRQHVLDQ� 5HJLRQ�,VODQG�
$UFV�� 'HHS� 6HD� 7UHQFKHV�
DQG� %DFN�$UF� %DVLQV�,Q� 0��
7DOZDQL�� 	� :�&�� 3LWPDQ��
�(GV���� $PHULFDQ�
*HRSK\VLFDO� 8QLRQ��
:DVKLQJWRQ��'�&�

0RQWHLUR�� )�� GD� &RVWD�� ������ 6RPH�
/DWH� 7ULDVVLF� 5RFNV� LQ�
7LPRU�/HVWH�� &RQIHUHQFH�
SURFHHGLQJ�,QWHUQDWLRQDO�
&RQIHUHQFH´2SSXUWXQLWLHV
	� &KDOOHQJHV� IRU� 2LO� DQG�

*DV� DQG� 0LQLQJ� 6HFWRU� LQ�
7LPRU�/HVWH�'LOL

3HWD�JHRORJL�OHPEDU�'LOL�7LPRU�
7LPXU�GDQ�VWUDWLJUDIL7�LPRU�
�6��%DFKUL�GDQ�5��/���
6LWXPRUDQJ�������

3UDVHW\DGL�� &��� 	� 5�� $�� +DUULV��
�������� 6WUXFWXUH� DQG�
7HFWRQLF� 6LJQLILFDQFH� RI�
7KH� $LOHX� )RUPDWLRQ� (DVW�
7LPRU��
,QGRQHVLD�3URFHHGLQJ� RI�
WKH��WK $QQXDO� &RQYHQWLRQ�
RI� 7KH ,QGRQHVLDQ�
$VVFRFLDWLRQ� RI� *HRORJLVW��
S����������

5LHVGDQ�:DWVRQ��������EDKZD�DONDOL�
IHOGVSDU� GDQ� SODJLRNODV�
DVDP�GDSDW� WHUXEDK�PHQMDGL�
PLQHUDO� NDROLQ� NDUHQD�
SURVHV� SHODSXNDQ� \DQJ�
LQWHQVLI� GDQ� GLVHUWDL� GHQJDQ�
SHQJJDQWLDQ� XQVXU�.� VHFDUD�
VHPSXUQD�

6XPSHQD�� $�� DQG� 1XU�� $�� /DWHLI��
������ 3HQ\HOLGLNDQ�
SHQGDKXOXDQ�HQGDSDQ�ORJDP�
PXOLD� GDQ� LNXWDQQ\D� GL�
GDHUDK� 7XULVFDL�� 0DQXIDL�
8WDUD�� .DE�� 0DQXIDKL��
7LPRU� ± 7LPXU� �37�� %DWDUD�
,QGUD��-DNDUWD���8QSXEOLVKHG�
UHSRUW�

7LSH�WLSH� DOWHUDVL� EHUGDVDUNDQ�
KLPSXQDQ�PLQHUDO��&UHDVH\��
������ /RZHOO� GDQ� *XLOEHUW��
�����GDODP�$QRQLP��������

81� (6&$3(�UHSRUW�� ������
([SORULQJ� 7LPRU�/HVWH��
0LQHUDO� DQG� +\GURFDUERQ�
3RWHQWLDO�5HSRUW� SUHSDUHG�
E\�81�(6&$3(�FRQVXOWDQWV�
IRU� WKH� *RYHUQPHQW� RI�
7LPRU�/HVWH�

&RUEHWW��*��-��	�/HDFK��7�0�����������
6RXWKZHVW�3DVLILF 5LP�*ROG�
��&RSSHU� 6\VWHP��6WUXFWXUH��
$OWHUDWLRQ� DQG�
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0LQHUDOLWDWLRQ��$�ZRUNVKRS�
SUHVHQWHG� IRU� WKH�6RFLHW\�RI�
(NVSORUDWLRQ� *HRFKHPLVW��
7RZQVYLOOH�

*XLOEHUW�� *�� 0�� DQG� 3DUN�� &�)���
��������7KH�*HRORJ\�RI�2UH�
'HSRVLWV�� :�+�� )UHHPDQ�
DQG�&RPSDQ\��1HZ�<RUN�

3XUZDQWR� +�� 6��� �������� 6XUYH\�
7LQMDX� 3RWHQVL� � (PDV� � GDQ�

0LQHUDO� 3HQJLNXWQ\D� 'L�
'DHUDK�.HFDPDWDQ�:DHDSR��
1DPOHD� 'DQ� 6HNLWDUQ\D�
.DEXSDWHQ� %XUX�� 3URYLQVL�
0DOXNX�� �7LGDN�
GLSXEOLNDVLNDQ��

6XNDQGDUUXPLGL�� ������ *HRORJL�
0LQHUDO� /RJDP�� *DGMDK�
0DGD� 8QLYHUVLW\� 3UHVV��
<RJ\DNDUWD�


