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7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�EDJDLPDQD�LPSOHPHQWDVL�DWXUDQ�LQWHUQDVLRQDO�PDXSXQ�QDVLRQDO�
PHQJHQDL�PDQDMHPHQ� DLU� EDODV��PHQJDQDOLVD�NHVLDSDQ�6'0��6XPEHU�'D\D�0DQXVLD��NDSDO�GDQ�SHODEXKDQ�NHWLND�
SURVHV�SHPEXDQJDQ�DLU�EDODV��GDQ�PHQHQWXNDQ�PRGHO�SHQJHORODDQ�\DQJ�FRFRN�GL�3HODEXKDQ�3HWL�.HPDV�6XUDED\D�
VHVXDL�GHQJDQ�NRQGLVL�SHUDLUDQ�\DQJ�EHUVWDQGDU�,02��,QWHUQDVLRQDO�0DULQH�2UJDQL]DWLRQ��PHOLSXWL�VWDQGDU�UHJXODVL�
'��� GDQ� '���� 'DWD� VDPSHO� \DQJ� GLJXQDNDQ� DGDODK� GDWD� ODSDQJDQ� GHQJDQ� PHWRGH� REVHUYDVL� GDQ� NXHVLRQHU� \DQJ�
GLGDSDW� GDUL� .DQWRU� .HV\DKEDQGDUDQ� 8WDPD� 7DQMXQJ� 3HUDN� 6XUDED\D�� 8QWXN� PHQJRODK� GDWD� SHQHOLWLDQ� LQL�
PHQJJXQDNDQ�PHWRGH�%RZ�7LH�5LVN�$VVHVVPHQW \DQJ�GLPDQD�PHWRGH�LQL�GLGDVDUNDQ�SDGD�PHQJHQDL� WLQJNDW�ULVLNR�
\DQJ�GLDNLEDWNDQ�ROHK�SHPEXDQJDQ�DLU�EDODV�VHUWD�XSD\D�SHQFHJDKDQ�DNLEDW�GDPSDN�ULVLNR�DLU�EDODV�WHUVHEXW��6HWHODK�
SHQXOLV�PHODNXNDQ�VXUYHL� ODSDQJDQ��KDVLO�GDQ�SHPEDKDVDQQ\D�EHUXSD�GDWD�NRQYHQVL� LQWHUQDVLRQDO�PDXSXQ�QDVLRQDO�
WHUNDLW�SHQJHQGDOLDQ�GDQ�PDQDMHPHQ�DLU�EDODV�PHOLSXWL�UHJXODVL�ROHK�3HUSUHV�1RPRU�����7DKXQ������GDQ�GLGXNXQJ�
GHQJDQ�VXUDW�(GDUDQ�SDGD� WDQJJDO����$SULO� �����ROHK�.HPHQWULDQ�3HUKXEXQJDQ�'LUHNWRUDW� -HQGHUDO�3HUKXEXQJDQ�
/DXW��'DUL�KDVLO�SHQJRODKDQ�GDWD�SHQXOLV�PHQ\LPSXONDQ�EDKZD�SHQHUDSDQ�UHJXODVL�WHQWDQJ�DLU�EDODV�VDQJDW�EHUSHUDQ�
SHQWLQJ� XQWXN� PHQMDJD� SHQFHPDUDQ� OLQJNXQJDQ� ODXW� \DQJ� GLPDQD� EHQWXN� GLWHUDSNDQQ\D� DWXUDQ� WHUVHEXW� VHEDJDL�
XSD\D� SHQJHQGDOLDQ� XQWXN�PHQJXUDQJL� ULVLNR� \DQJ�GLDNLEDWNDQ� ROHK� DLU� EDODV� \DQJ� ODQJVXQJ�GLEXDQJ�NH� SHUDLUDQ�
WDQSD�GLRODK�WHUOHELK�GDKXOX��

.DWD�NXQFL��$LU�%DODV��,QWHUQDVLRQDO�0DULQH�2UJDQL]DWLRQ��3HODEXKDQ

$%675$&7

7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� ILQG� RXW� KRZ� WR� LPSOHPHQW� LQWHUQDWLRQDO� DQG� QDWLRQDO� UXOHV� RQ� FRXQWHU� ZDWHU�
PDQDJHPHQW��DQDO\]H� WKH�UHDGLQHVV�RI�KXPDQ�UHVRXUFHV� �KXPDQ�UHVRXUFHV�� VKLSV�DQG�SRUWV�GXULQJ� WKH�SURFHVV�RI�
GLVSRVDO�RI�ZDWHU�UHSO\��DQG�GHWHUPLQH�D�VXLWDEOH�PDQDJHPHQW�PRGHO�LQ�WKH�&RQWDLQHU�3RUW�VXUDED\D�LQ�DFFRUGDQFH�
ZLWK� WKH� FRQGLWLRQ� RI� WKH�ZDWHUV� WKDW� DUH� ,02� �,QWHUQDWLRQDO�0DULQH�2UJDQL]DWLRQ�� VWDQGDUGV� LQFOXGH� UHJXODWLRQ�
VWDQGDUGV�'���DQG�'����7KH�VDPSOH�GDWD�XVHG�LV� ILHOG�GDWD�ZLWK�REVHUYDWLRQ�PHWKRGV�DQG�TXHVWLRQQDLUHV�REWDLQHG�
IURP�WKH�2IILFH�RI�WKH�0DLQ�3RUW�RI�7DQMXQJ�3HUDN�6XUDED\D��7R�SURFHVV�WKH�GDWD�RI�WKLV�VWXG\�XVLQJ�WKH�%RZ�7LH�
5LVN�$VVHVVPHQW�PHWKRG�ZKLFK�LV�EDVHG�RQ�WKH�DXWKRU
V�XQGHUVWDQGLQJ�RI�WKH�OHYHO�RI�ULVN�FDXVHG�E\�WKH�GLVSRVDO�RI�
ZDWHU�DQG�SUHYHQWLRQ�HIIRUWV�GXH�WR�WKH�LPSDFW�RI�WKH�ULVN�RI�UHFLSURFDWHG�ZDWHU��$IWHU�WKH�DXWKRU�FRQGXFWHG�D�ILHOG�
VXUYH\��WKH�UHVXOWV�DQG�GLVFXVVLRQ�LQ�WKH�IRUP�RI�LQWHUQDWLRQDO�DQG�QDWLRQDO�FRQYHQWLRQ�GDWD�UHODWHG�WR�ZDWHU�FRQWURO�
DQG�PDQDJHPHQW�UHSO\�LQFOXGHV�UHJXODWLRQ�E\�3UHVLGHQWLDO�5HJXODWLRQ�1R������RI������DQG�VXSSRUWHG�E\�D�FLUFXODU�
RQ�$SULO����������E\�WKH�0LQLVWU\�RI�7UDQVSRUWDWLRQ�'LUHFWRUDWH�*HQHUDO�RI�6HD�7UDQVSRUWDWLRQ��)URP�WKH�UHVXOWV�RI�
GDWD�SURFHVVLQJ�WKH�DXWKRU�FRQFOXGHG�WKDW�WKH�DSSOLFDWLRQ�RI�UHJXODWLRQ�RQ�UHFLSURFDWHG�ZDWHU�LV�YHU\�LPSRUWDQW�WR�
PDLQWDLQ�PDULQH�HQYLURQPHQWDO�SROOXWLRQ�ZKLFK�LV�WKH�IRUP�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�UXOH�DV�DQ�HIIRUW�WR�UHGXFH�
WKH�ULVN�FDXVHG�E\�UHFLSURFDWHG�ZDWHU�WKDW�LV�GLUHFWO\�GLVFKDUJHG�LQWR�WKH�ZDWHU�ZLWKRXW�EHLQJ�SURFHVVHG�ILUVW�

.H\ZRUGV��%DOODVW�ZDWHU��,QWHUQDWLRQDO�0DULQH�2UJDQL]DWLRQ��3RUW
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,QGRQHVLD� VHFDUD� JHRJUDILV� LDODK� VXDWX� QHJHUL�
NHSXODXDQ�GHQJDQ�GXD�SHUWLJD�OXDV�ODXWDQ�OHELK�EHVDU�
GDUL� SDGD� GDUDWDQ� \DQJ� PHQMDGLNDQ� ,QGRQHVLD�
PHPSXQ\DL� NHPDPSXDQ� XQWXN� PHQMDGL� SRURV�
PDULWLP� GXQLD�� %DQ\DNQ\D� NDSDO� \DQJ� EHURSHUDVL� GL�
SHUDLUDQ� ,QGRQHVLD� WHUGDSDW� NRQVHNXHQVL� \DQJ� SHUOX�
GLSHUKDWLNDQ�� \DLWX� DGDQ\D� SRWHQVL� SHQFHPDUDQ� GL�
OLQJNXQJDQ�SHODEXKDQ��FRQWRKQ\D�DLU� EDODV��DLU� EDODV�
PHUXSDNDQ�DLU�ODXW�\DQJ�GLJXQDNDQ�VHEDJDL�SHPEHUDW�

�EDODV�� XQWXN� PHQVWDELONDQ� NDSDO� GL� ODXW�� $LU� EDODV�
GLSRPSDNDQ� GDUL� ODXW� NH� GDODP� WDQNL� NKXVXV� XQWXN�
SHPEHUDW� VHNDOLJXV� SHQ\HLPEDQJ� JXQD�
PHPSHUWDKDQNDQ� NRQGLVL� SHQJRSHUDVLDQ� NDSDO� \DQJ�
DPDQ�GL�VHSDQMDQJ�SHUMDODQDQ��

$LU�EDODV�VDQJDW�SHQWLQJ�XQWXN�PHQMDJD�RSHUDVL�NDSDO�
\DQJ� DPDQ� GDQ� HILVLHQ�� QDPXQ� MXJD� GDSDW�
PHQLPEXONDQ� GDPSDN� \DQJ� FXNXS� VHULXV��
GDPSDNQ\D�� DLU� \DQJ� GL� SRPSD� GDUL� ODXW� EDQ\DN�
PHQJDQGXQJ� EHUEDJDL� PDFDP� VSHVLHV� KHZDQ� ODXW�



PDXSXQ� WDQDPDQ� ODXW� \DQJ� GDSDW� PHQLPEXONDQ�
DQFDPDQ� EXDW� OLQJNXQJDQ� ODXW�� LPXQ� PDQXVLD�� GDQ�
PHQJJDQJJX� SHQJRSHUDVLDQ� HNRQRPL� PDULWLP \DQJ�
WHUJDQWXQJ� SDGD� HNRVLVWHP� ODXW� \DQJ� VHKDW�� OLPEDK�
EDODV� \DQJ� ODQJVXQJ� GLEXDQJ� NH� SHUDLUDQ� SHODEXKDQ�
WDQSD�DGDQ\D�SHQJRODKDQ�GDKXOX�EHUDNLEDW� IDWDO�EDJL�
PDQXVLD� GLDQWDUDQ\D� SHQ\DNLW� NROHUD�� SHQ\DNLW�
PDQXODU�� VHUWD� UDFXQ� \DQJ� PHPDWLNDQ� \DQJ�
PHQ\HEDENDQ NHPDWLDQ�� GDQ� NHKLGXSDQ� WXPEXKDQ�
VHNDOLJXV�KHZDQ�\DQJ�DGD�GL�ODXW���

3HQHOLWL WHUGDKXOX� PHODNVDQDNDQ� HYDOXDVL� ULVLNR�
DNLEDW� SHPEXDQJDQ� DLU� EDODV� NDSDO� PHPDNDL�
GHWHUPLQLVWLN�VHUWD�PDWULN�UHVLNR��%DVXNL��GNN���������
0HODNVDQDNDQ� SURVHV� HYDOXDVL� UHVLNR� DUHD� DNLEDW�
SHPEXDQJDQ� DLU� EDODV� NDSDO� GL� 3HODEXKDQ� 7DQMXQJ�
3HUDN� 6XUDED\D� EHUVXPEHU� SDGD� MXPODK� GDWDQJQ\D�
NDSDO� LQWHUQDVLRQDO�� NHPDPSXDQ� 8OWUDYLROHW�
,UUDGLDWLRQ� GDQ� (OHFWURFKORULQDWLRQ� NHKDQFXUDQ�
HNRORJL� ODXW� VHUWD� PHQJDQMXUNDQ� PRGHO� SHQLQGDNDQ�
EXDQJDQ� DLU� EDODV� NDSDO� �%DVXNL�� GNN�� �������
3HUOXQ\D� SHODNVDQDDQ� NHWHQWXDQ� QDVLRQDO� VHUWD�
LQWHUQDVLRQDO� �,02�� GDODP� SHQLQGDNDQ� NHORODDQ� DLU�
EDODV�NDSDO�\DQJ�EHUORNDVL�GL�3HOLQGR�,,�-DNDUWD�VHWLDS�
WDKXQQ\D� PHPLOLNL� SRWHQVL� OLPEDK� EDODV� NDSDO� \DQJ�
GLEXDQJ� NH� SHUDLUDQ� EHUNLVDU� ���������� N/�� ROHK�
NDUHQD� LWX� ZDMLE� GLNHOROD� GDKXOX� GHQJDQ� WHSDW�
�%DVXNL�� GNN�� ������� 0HQJLGHQWLILNDVL� VDPSHO� DLU�
EDODV� \DQJ� GLWUHDWPHQW� PHQJJXQDNDQ� VLVWHP� ILOWUDVL�
XQWXN� PHQJHWDKXL� SHQJDUXK� SHUWXPEXKDQ�
]RRSODQNWRQ�GL�DLU�EDODV�PHQMDGL�WHUKDPEDW��%ULVNL�HW�
DO��� ������� 0HQJLGHQWLILNDVL� VDPSHO� DLU� EDODV� \DQJ�
GLWUHDWPHQW�PHQJXQDNDQ�8OWUDYLROHW� �89��/LJKW� GDQ�
FKORULQH�GLR[LGH� �&O2���XQWXN�PHQJHWDKXL� SHQJDUXK�
SHUWXPEXKDQ� RUJDQLVPH� \DQJ� KLGXS� GL� DLU� EDODV�
PHQMDGL�WHUKDPEDW��)LUVW�	�'UDNH���������0HQGHWHNVL�
VDPSHO� DLU� EDODV� \DQJ� GLWUHDWPHQW� �SHUDZDWDQ��
PHQJXQDNDQ� 8OWUDYLROHW� �89�� XQWXN� PHQJHWDKXL�
SHQJDUXK� SHUWXPEXKDQ� RUJDQLVPH� \DQJ� KLGXS� GL� DLU�
EDODV� PHQMDGL� WHUKDPEDW� �NRQVHQWUDVLQ\D� WXUXQ�
GUDVWLV���%UDGLH HW�DO�����������9RUNDSLü HW�DO����������
PHODNXNDQ� DQDOLVD� XQWXN� PHQJHWDKXL� SHUKLWXQJDQ�
FRVW� HIILFLHQF\ SHQJJXQDDQ� SHUDZDWDQ� DLU� EDODV�
PHWRGH�8OWUDYLROHW �89��GDQ�HOHFWURFKORULQDWLRQ�

/DQMXWDQ� GDUL� SHQHOLWLDQ� WHUGDKXOX� VHEDJDL� XSD\D�
XQWXN� SHQJHPEDQJDQ� LOPX� SHQJHWDKXDQ� WHUNDLW�
EDOODVW� ZDWHU� PDQDJHPHQW� \DQJ� PHOLSXWL�� SHQHOLWLDQ�
\DQJ� GLODNXNDQ� ROHK� %DVXNL�� GNN�� ������� XQWXN�
PHQJHYDOXDVL� PDQDMHPHQ� DLU� EDODV� GL� SHOLQGR� ,9�
0DNDVVDU� \DQJ� EHUVXPEHU� GDUL� MXPODK� NXQMXQJDQ�
NDSDO� NHPXGLDQ� PHQHQWXNDQ� SHQLODLDQ� ULVLNR� GDQ�
MXPODK� DLU� EDODV� \DQJ� GL� EXDQJ�� 3HUOX� DGDQ\D�
LPSOHPHQWDVL� QDVLRQDO� GDQ� LQWHUQDVLRQDO� �,02��
WHUNDLW�EDOODVW�ZDWHU�PDQDJHPHQW�GL�3HOLQGR�,,�-DNDUWD�
GDQ� NHPXGLDQ� PHQHQWXNDQ� PRGHO� SHQJRODKDQQ\D�
�%DVXNL�� GNN�� ������� 3HUOXQ\D� DGDQ\D� SHQ\XVXQDQ�
PRGHO� SHQJHORODKDQ� DLU� EDODV� NDSDO� VHVXDL� 5HJXODVL�
,02� 0(3&� ������ $QQH[ �� GL� SHUDLUDQ� ,QGRQHVLD�

VHEDJDL� EHQWXN� GL� WHUDSNDQQ\D� UHJXODVL� WHUVHEXW�
�%DVXNL��GNN���������%DVXNL��GNN���������PHODNXNDQ�
SHQHOLWDQ�XQWXN�PHQJDQDOLVD�IDNWRU�QHJDWLI��EHQFDQD��
\DLWX�DGDQ\D�VSHVLHV�\DQJ�KLGXS�GL�DLU�EDODV�PHQMDGL�
IDNWRU� SRVLWLI� \DLWX� VHEXDK� SHOXDQJ� XVDKD� MDVD�
SHQJRODKDQ�DLU�EDODV��EHUNDK��

,16758.6,�8080

6LODNDQ�JXQDNDQ��VW\OHV!�VHSHUWL�\DQJ�GLWHQWXNDQ�
GDODP� WHPSODWH� LQL �PLVDO� �+HDGLQJ� �!�� �QRUPDO!�
GOO����3DUDJUDI� KDUXV�GLNHWLN�GHQJDQ� VW\OH��1RUPDO!��
GDQ� MXVWLILNDVL� �� UDWD� NDQDQ� OHELK� GLVXNDL�� -DQJDQ�
OHWDNNDQ�VSDVL�VHEHOXP�DWDX�VHWHODK�MXGXO�

%DULV� SHUWDPD� GDUL� NRORP� NHGXD� KDUXV� GLPXODL� GDUL�
ORNDVL�\DQJ�VDPD�GDUL�DWDV�VHSHUWL�EDULV�SHUWDPD�GDUL�
NRORP�SHUWDPD��-LND�JDPEDU�DWDX�WDEHO�GLPXODL�NRORP�
NHGXD� LWX� MXJD� KDUXV� GLPXODL� GL� ORNDVL� LQL�� 6DDW�
PHQJLVL� KDODPDQ� VHEDJLDQ� GHQJDQ� WHNV� �PLV���
+DODPDQ� WHUDNKLU��� EXDW� GXD� NRORP� GHQJDQ� SDQMDQJ�
\DQJ� NLUD�NLUD� VDPD� �$QGD� GDSDW� PHODNXNDQ� LQL�
GHQJDQ�PHPDVXNNDQ�%UHDN�%DJLDQ� ��EUHDN�VHFWLRQ �
%HUODQMXW��

7,1-$8$1�3867$.$

5HJXODVL

$NWLYLWDV� EDODV� ZDWHU� WHODK� GLWDWD� GDODP� SHGRPDQ�
LQWHUQDVLRQDO� ROHK� ,02� �,QWHUQDWLRQDO� 0DULWLPH�
2UJDQL]DWLRQ�� \DQJ� ODKLU� SDGD� ����� GL� /RQGRQ��
,QJJULV� \DQJ� GLVHEXW� VHEDJDL� /RQGRQ� SURWRFRO� GDQ�
/RQGRQ� .RQYHQVLRQDO�� 7XMXDQQ\D� DGDODK� XQWXN�
PHQJLQIRUPDVLNDQ� ODQJNDK�ODQJNDK� SHQDQJDQDQ�
SHQFHPDUDQ� SROXVL� \DQJ� HIHNWLI� XQWXN� EHUEDJDL�
SHQFHPDUDQ�MHQLV�SROXVL�ODXW�GDQ�PHQJDPELO�WLQGDNDQ�
PHQJHQDL� ODQJNDK�ODQJNDK� SUDNWLV� VHEDJDL� SHQFHJDK�
SHQDQJDQDQ�SROXVL� ODXW�GDUL�SHPEXDQJDQ� OLPEDK�GDQ�
PDWHULDO�ODLQQ\D�WHUPDVXN�OLPEDK�DLU�EDODV��

7HUGDSDW� GXD� 5HJXODVL� ,02� \DQJ� PHQJDWXU�
SHQJHORODDQ� DLU� EDODV�� GLDQWDUDQ\D�� 6WDQGDU� '���
�3HUWXNDUDQ� DLU� EDODV��� UHJXODVL� LQL� GDSDW� GLODNXNDQ�
GHQJDQ� FDUD� PHPELODV� DLU� VHEDQ\DN� WLJD� NDOL� GL� ODXW�
GHQJDQ�NHWHQWXDQ�MDUDN�WLGDN�NXUDQJ�GDUL�����PLO�ODXW�
GDUL�SHUDLUDQ�SDQWDL�GHQJDQ�NHGDODPDQ� DLU� ODXW� OHELK�
GDUL� ���� PHWHU�� UHJXODVL� WHUVHEXW� PDVLK� EHUODNX�
KLQJJD�VDDW�LQL��

6WDQGDU� VHODQMXWQ\D� PHUXSDNDQ� 6WDQGDU� '���
�3HUDZDWDQ� $LU� %DODV��� 6WDQGDU� LQL� EHUSDFX� SDGD�
SHQJHORODDQ�DLU� EDODV� \DQJ�GLPDQD�DLU� EDODV� WHUVHEXW�
EDQ\DN� PHQJDQGXQJ� VSHVLHV� LQYDVLI�� MHQLV�
PLNURRUJDQLVHPH�\DQJ�KLGXS�GL�DLU�EDODV�ROHK�NDUHQD�
LWX� GLEXWXKNDQ� SHUDZDWDQ� DLU� EDODV� \DQJ� LQWHQVLI��
'HQJDQ� GLRODKQ\D� DLU� EDODV�� VHKLQJJD�
PLNURRUJDQLVPH� WLGDN� EDNDO� PDVXN� NH� GDODP�
OLQJNXQJDQ� SHUDLUDQ� EDUX� GDQ� NHUXVDNDQ� OLQJNXQJDQ�



�DNLEDW�SHQFHPDUDQ�DLU�EDODV��GDSDW�GLFHJDK��$GDSXQ�
NRQYHQVL�0$532/��0DULQH�3ROOXWLRQ��PHQJHQDL�DLU�
EDODV� \DQJ� WHUGDSDW� SDGD� $QQH[� ,9� ���� 6HSWHPEHU�
������� 3HQFHJDKDQ� SROXVL� ROHK� OLPEDK� GDUL� NDSDO��
.RQYHQVL� LQL�PHPXDW�DWXUDQ�SHQFHPDUDQ�\DQJ�GDSDW�
GLWHULPD� QDPXQ� PHPSHUKDWLNDQ� EDWDVDQ� WHUWHQWX�
PHOLSXWL��$LU�EDODV�\DQJ�WLGDN�GL�RODK�WHUOHELK�GDKXOX�
EROHK� GLEXDQJ� NH� ODXW� SDGD� MDUDN� OHELK� GDUL� ��� PLO�
ODXW� GDUL� MDUDN� SDQWDL� WHUGHNDW� LWXSXQ� GHQJDQ� V\DUDW�
NDSDO�VDDW�EHUOD\DU�EHUNHFHSDWDQ���NQRW��

3HQJHUWLDQ

$LU�%DODV�DGDODK�DLU�VHEDJDL�SHPEHUDW�NDSDO�SDGD�VDDW�
NDSDO� EHUPXDWDQ� NRVRQJ� DWDX� VHWHQJDK� WHULVL� \DQJ�
EHUIXQJVL�XQWXN�PHQMDJD�VWDELOLWDV�GDQ�NHVHLPEDQJDQ�
NDSDO�� .DUHQD� MLND� NDSDO� WLGDN� PHQJDQJNXW� PXDWDQ�
PDND� UDWXVDQ� EDKNDQ� ULEXDQ� WRQ� DLU� ODXW� DNDQ� GL�
DQJNXW� ROHK� NDSDO�� GDQ� PXQJNLQ� DLUQ\D� VXGDK�
WHUNRQWDPLQDVL�GHQJDQ�]DW�ODLQ�DWDX�EDFWHULDO�ODLQ�GDQ�
KDO� LQL� GDSDW�PHQFHPDUL� ORNDVL� ODLQQ\D�NDUHQD�NDSDO�
EHURSHUDVL�GL�EDQ\DN�WHPSDW��

2OHK� NDUHQD� LWX� SDGD� WDKXQ� ����� ,02� VXGDK�
PHQJHOXDUNDQ�DWXUDQ�PHQJHQDL�SHQDQJDQDQ�DLU�EDODV�
GL�DWDV�NDSDO�GHQJDQ�XNXUDQ�OHELK�EHVDU�GDUL�����*7��
:DWHU� EDODV� LQL� PHPEXWXKNDQ� VDUDQD� SHQGXNXQJ�
XQWXN� SURVHV� SHQJRSHUDVLDQQ\D� GLDQWDUDQ\D� NDWXS��
SLSD� XQWXN� DOLUDQ� DLU� EDODV� GDQ� SRPSD� EDODV��
.HJXQDDQ� SRPSD� EDODV� XQWXN� PHQJDPELO� DLU� EDODV�
GDUL�OXEDQJ�VHD FKHVW�\DQJ�VHODQMXWQ\D�DNDQ�GL�DOLUNDQ�
NH�WDQJNL�WDQJNL�EDODV��DIWHU�SHDN�WDQN�GDQ�IRUH�SHDN��
3HQJRSHUDVLDQ�DLU�EDODV�LQL�VHEDJDL�SHQJDWXU�NHDGDDQ�
NDSDO�EDLN�ROHQJ��WULP�DWDXSXQ�HYHQ�NHHO�
$GDSXQ�PDFDP�PDFDP�DLU�EDODV��\DLWX�

�� %DODV� 7HWDS�� \DLWX� DLU� SHPEHUDW� \DQJ�
GLNKXVXVNDQ� SDGD� NDSDO� \DQJ� VLIDWQ\D� WHWDS�
DWDX� SHUPDQHQ�� GDQ� ELDVDQ\D� GLOHWDNDQ� SDGD�
VDDW�NDSDO� VHEHOXP�PDQXYHULQJ�GDQ� WLGDN�DGD�
EHEDQ� \DQJ� GLOHWDNNDQQ\D� SDGD� NDSDO��0HGLD�
EDODVQ\D�EHUXSD��%HVL�SDGDW��/RJDP�EHUDW��GDQ�
&RUFRUDQ� EHWRQ�� %HQGD�EHQGD� WHUVHEXW�
SDVWLQ\D� PHPLOLNL� EHUDW� \DQJ� PDPSX�
PHQMDGLNDQ�NDSDO�VHLPEDQJ��

�� %DODV� 7LGDN� 7HWDS�� \DLWX� DLU� SHPEHUDW� \DQJ�
GLNKXVXVNDQ� SDGD� NDSDO� QDPXQ� VLIDWQ\D�
VHPHQWDUD�� VHSHUWL� %DODV� WHWDS� LQL� MXJD�
GLOHWDNNDQ� GL� DWDV� NDSDO� WHQWXQ\D� MXJD�
GLRSHUDVLNDQ� VHEHOXP� PDQXYHULQJ� GDQ� WLGDN�
DGD� EHEDQ� \DQJ� GLOHWDNNDQQ\D� SDGD� NDSDO�
VHKLQJJD� PHPLOLNL� IXQJVL� \DQJ� VDPD� \DLWX�
VHEDJDL� SHQ\HLPEDQJ� NDSDO�� 0HGLD� EDODVQ\D�
\DLWX�DLU�

$GDSXQ� 3URVHV� %DOODVWLQJ GDQ� 'HEDOODVWLQJ��
%DOODVWLQJ PHUXSDNDQ� DLU� ODXW� \DQJ� GL� DPELO� PDVXN�
NHWLND NDSDO� EHUVDQGDU� GL� SHODEXKDQ� DWDX� GL� ODXW��
%HJLWXSXQ� VHEDOLNQ\D� GH�EDOODVWLQJ PHUXSDNDQ� DLU�
ODXW�GLEXDQJ�NHOXDU�GDUL�NDSDO�NHWLND�NDSDO�EHUDGD�GL�
SHODEXKDQ� DWDX� GL� ODXW�3DGD� VDDW� NDSDO� WLGDN�

PHPEDZD� NDUJR�PXDWDQ� PDND� EHUDW� NDSDO� PHQMDGL�
OHELK� ULQJDQ�� KDO� LQL� GDSDW� PHPSHQJDUXKL�
VWDELOLWDVQ\D��2OHK�NDUHQD�LWX�DLU�EDODV�GL�DPELO�GDODP�
WDQNL� EDODV� XQWXN� PHQVWDELONDQ� NDSDO�� 'HQJDQ�
EDQWXDQ� SRPSD� EDODV� \DQJ�PHPLOLNL� WHNDQDQ� WLQJJL��
WDQNL� WHUVHEXW� GL� DOLUL� GHQJDQ� DLU� EDODV� SURVHV� LQL�
GLVHEXW�SURVHV�%DOODVWLQJ��6HGDQJNDQ�SDGD�VDDW�NDSDO�
KDQ\D� PHPEDZD� NDUJR�PXDWDQ� GDQ� EHUDW� GDUL�
NDUJR�PXDWDQ� WHUVHEXWODK� \DQJ� PHQMDGL�
SHQ\HLPEDQJ�VWDELOLWDV� NDSDO� VHKLQJJD� DLU� EDODV�
GLNHOXDUDQ� GDUL� WDQNL� EDODV�GL� EXDQJ� NH� ODXW� EDODV��
SURVHV� LQL� GLVHEXW� SURVHV� GHEDOODVWLQJ �$QLQJW\DV�	�
%DVXNL��������

0(72'(�3(1(/,7,$1

.DMLDQ�3XVWDND

'DODP� KDO� LQL� SHQXOLV� PHODNXNDQ� VWXGL� OLWHUDWXU�
PHQJNDML� GDQ� PHPSHODMDUL� PHQJHQDL� ODWDU� EHODNDQJ�
DLU� EDODV� GDUL� SHQHOLWL� WHUGDKXOX�� $GDSXQ� GDODP�
PHQJNDML�ODWDU�EHODNDQJ�WHUGDSDW�GXD�VXPEHU�\DLWX�

�� VXPEHU�SULPHU��5DQJNDL�DWDX�NDUDQJDQ�\DQJ�
GL� WXOLV� ROHK� VHRUDQJ� \DQJ� PHOLKDW��
PHQJDODPL��DWDX�PHQJHUMDNDQ�VHQGLUL�VHFDUD�
ODQJVXQJ��'DWD�SHQXQMDQJQ\D� EHUXSD��EXNX��
DUWLNHO�� ODSRUDQ� SHQHOLWLDQ� GDQ� KDVLO�
ZDZDQFDUD��'DWD�SULPHU� MXJD�GDSDW�PHODOXL�
NDVDW� PDWD� DWDX� SDQGDQJDQ� PDWD� VXDWX�
SHUEDQGLQJDQ� VWDWLVWLN� GDWD� \DQJ� DGD� SDGD�
SHODEXKDQ�WHUVHEXW�

�� VXPEHU� VHNXQGHU��PHQXOLV� WXOLVDQ�SHQHOLWLDQ�
PLOLN� RUDQJ� ODLQ�� ULQJNDVDQ�� NULWLNDQ� GDQ�
WXOLVDQ� ODLQ� PHQJHQDL� KDO� \DQJ� WLGDN�
ODQJVXQJ� PHOLKDW� DWDX� SDQGDQJDQ� PDWD�
VHQGLUL�ROHK�SHQXOLV�

,GHQWLILNDVL 0DVDODK

6HWHODK� SHQXOLV� PHQJNDML� GDQ� PHPSHODMDUL� ODWDU�
EHODNDQJ�PHQJHQDL�DLU�EDODV��VHODQMXWQ\D�PHQHQWXNDQ�
SHUPDVDODKDQ�\DQJ�DNDQ�GL�EDKDV��SDGD�SHQHOLWLDQ�LQL�
SHUPDVDODKDQ� \DQJ� DNDQ�GL� EDKDV� DGDODK� EDJDLPDQD�
LPSOHPHQWDVL� SHUDWXUDQ� QDVLRQDO� PDXSXQ�
LQWHUQDVLRQDO� WHQWDQJ� SHQJHORODKDQ� DLU� EDODV� ��
EDJDLPDQD� NHVLDSDQ� 6'0� GDODP� PHQDQJDQL�
GHEDOODVWLQJ� GDQ� EDJDLPDQD� PHQHQWXNDQ� PRGHO�
SHQJHORODKDQ� DLU� EDODV� \DQJ� FRFRN� VHVXDL� NRQGLVL�
SHUDLUDQ�GL�SHODEXKDQ�SHWL�NHPDV�6XUDED\D�

0HWRGH�%RZ�7LH�5LVN�$VVHVVPHQW

0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�
%RZ� WLH� 5LVN� $VVVHVVPHQW� PHUXSDNDQ� VDODK� VDWX�
PHWRGH� \DQJ� VHULQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ�
XQWXN�PHPEDQWX�PHQ\HOHGLNL�IDNWRU�SHQ\HEDE�UHVLNR�
GDQ�SURVHV�XSD\D�SHQFHJDKDQ��LPLWLJDVL��DNLEDW�IDNWRU�
GDPSDN� NDUHQD� SHQ\HEDE� GDUL� ULVLNR� WHUVHEXW�� 3DGD�
SHQHOLWLDQ� LQL� \DQJ� PHQMDGL� IDNWRU� SHQ\HEDE� DGDODK�
VSHVLHV�PLNURRUJDQLVPH�\DQJ�KLGXS�GL�DLU�EDODV��\DQJ�
PHQMDGL� IDNWRU� GDPSDN� DGDODK� SRWHQVL� SHQFHPDUDQ�



�NHUXVDNDQ�� SHUDLUDQ�� VHGDQJNDQ� SURVHV� XSD\D�
SHQFHJDKDQ�LPLWLJDVL�� DGDODK� SURVHV� SHQJHORODDQ� DLU�
EDODV�� DUWLQ\D� GL� RODK� WHUOHELK� GDKXOX� VHKLQJJD�
NHUXVDNDQ�SHUDLUDQ�GDSDW�GLFHJDK�

+$6,/�'$1�3(0%$+$6$1

,PSOHPHQWDVL� 5HJXODVL� ,QWHUQDVLRQDO� PDXSXQ�
1DVLRQDO�GL�3HODEXKDQ�3HWLNHPDV�6XUDED\D

+DVLO� VXUYH\� GLGDSDWNDQ� EDKZD� GL� 3HODEXKDQ� 3HWL�
.HPDV� 6XUDED\D� VXGDK� PXODL� GLWHUDSNDQ� DWXUDQ�
LQWHUQDVLRQDO� PDXSXQ� QDVLRQDO� VHWHODK� SHQXOLV�
PHODNXNDQ�REVHUYDVL�ZDZDQFDUD�ODQJVXQJ�NH�.DQWRU�
.HV\DKEDQGDUDQ� 8WDPD� 7DQMXQJ� 3HUDN� 6XUDED\D�
\DQJ� GLPDQD� .DQWRU� .HV\DKEDQGDUDQ� LQL� DGDODK�
SLKDN� SHODEXKDQ� \DQJ� PHQJXUXV� FDWDWDQ� NDSDO� DWDX�
LPSOHPHQWDVL� SHUDWXUDQ� \DQJ� EHUNDLWDQ� GHQJDQ�
PDQDMHPHQ�DLU�EDODV�

*DPEDU����.DQWRU�.HV\DKEDQGDUDQ�8WDPD�7DQMXQJ�
3HUDN�6XUDED\D��'RN��3ULEDGL�

5HJXODVL� \DQJ� VXGDK� PXODL� GLWHUDSNDQ� PHOLSXWL��
5HJXODVL�ROHK�3HUSUHV�1RPRU�����7DKXQ������\DQJ�
WHUGDSDW� GDODP� NRQYHQVL� PDQDMHPHQ� DLU� EDODV��
0HQJHVDKNDQ� NRQYHQVL� LQWHUQDVLRQDO� XQWXN�
SHQJHQGDOLDQ� GDQ�PDQDMHPHQ� DLU� EDODV� GDQ� VHGLPHQ�
GDUL� NDSDO�� ������ 'LPDQD� GLMHODVNDQ� EDKZD�
PDQDMHPHQ� DLU� EDODV� GDQ� VHGLPHQ� GDUL� NDSDO�� �����
EHULVL� 3HUDWXUDQ� '�� UHJXODVL� LQL� GDSDW� GLODNXNDQ�
GHQJDQ� FDUD� PHPELODV� DLU� VHEDQ\DN� WLJD� NDOL� GL� ODXW�
GHQJDQ�NHWHQWXDQ�MDUDN�WLGDN�NXUDQJ�GDUL�����QP�GDUL�
SHUDLUDQ� SDQWDL� WHUGHNDW� GHQJDQ� NHGDODPDQ� DLU� ODXW�
OHELK� GDUL� ���� PHWHU�� QDPXQ� MLND� WLGDN� GDSDW�
PHODNXNDQ�GHQJDQ�MDUDN�����QP�GDUL�SHUDLUDQ�SDQWDL�
WHUGHNDW�� DLU� EDODV� GDSDW� GLELODV� GHQJDQ� MDUDN� ��� QP�
GDUL� SHUDLUDQ� SDQWDL� WHUGHNDW� GHQJDQ� NHGDODPDQ� DLU�
ODXW� OHELK� GDUL� ���� P�� 6HGDQJNDQ� SHUDWXUDQ� '��

PHZDMLENDQ� NDSDO� PHPDVDQJ� SHUDODWDQ� PDQDMHPHQ�
DLU� EDODV� \DQJ� VXGDK� GLVHWXMXL� ROHK� ,02�� 5HJXODVL�
WHUVHEXW� GLGXNXQJ� GHQJDQ� GLNHOXDUNDQQ\D� VXUDW�
(GDUDQ�SDGD�WDQJJDO����$SULO������ROHK�.HPHQWULDQ�
3HUKXEXQJDQ� 'LUHNWRUDW� -HQGHUDO� 3HUKXEXQJDQ� /DXW�
\DQJ� EHUWHPSDW� GL� -DNDUWD�� 5HJXODVL� WHUVHEXW�
PHQ\DWDNDQ� MLND� SDGD� WDQJJDO� �� 6HSWHPEHU� �����
UHJXODVL�PDQDMHPHQ�DLU�EDODV�GDQ�VHGLPHQ�GDUL�NDSDO��
����� DNDQ� GLEHUODNXNDQ� VHFDUD� LQWHUQDVLRQDO���
VHKLQJJD� PHUXMXN� SDGD� SHUDWXUDQ� \DQJ� VXGDK� PXODL�
GLWHUDSNDQ�VHEDJDL�EHULNXW�

6HPXD�NDSDO� EHUEHQGHUD� ,QGRQHVLD� \DQJ�EHUOD\DU� NH�
OXDU� QHJHUL� KDUXV� PHPHQXKL� NHWHQWXDQ� .RQYHQVL�
OQWHUQDVLRQDO�XQWXN�3HQJHQGDOLDQ�GDQ�0DQDMHPHQ�$LU�
%DOODV� GDQ� 6HGLPHQ� GDUL� .DSDO�� ����� �%:0�
&RQYHQWLRQ���������\DNQL��
D� .DSDO� GHQJDQ� WRQDVH� NRWRU� *7� ���� DWDX� OHELK�

\DQJ� PHPEDZD� DLU� EDODV� GDQ� EHUOD\DU� GL�
SHUDLUDQ� LQWHUQDVLRQDO� ZDMLE� GL� VXUYH\� GDQ�
GLVHUWLILNDVL� 0DQDMHPHQ� DLU� EDODV� GDQ� VHGLPHQ�
GDUL�NDSDO��

E� .DSDO� \DQJ� GLEDQJXQ� VHEHOXP� DWDX� VHVXGDK�
WDKXQ������GHQJDQ�NDSDVLWDV�DLU�EDODV������P��
VDPSDL� GHQJDQ� ����� P�� ZDMLE� PHODNVDQDNDQ�
SHUWXNDUDQ�DLU�EDODV�VHVXDL�NHWHQWXDQ�'��VDPSDL�
GHQJDQ� WDKXQ� ����� VHWHODK� WDKXQ� ����� KDUXV�
PHPHQXKL�VWDQGDU�SHUDWXUDQ�'���

F� .DSDO� \DQJ� GLEDQJXQ� SDGD� GDQ� DQWDUD� WDKXQ�
����� GDQ� ����� \DQJ� PHPLOLNL� NDSDVLWDV� DLU�
EDODV� OHELK� GDUL� ����� P�� KDUXV� PHQHUDSNDQ�
VWDQGDU�SHUDWXUDQ�'���NHPXGLDQ�VHWHODK�VDPDSDL�
GHQJDQ�WDKXQ������KDUXV�PHPHQXKL�VWDQGDU�'��

G� .DSDO� \DQJ� GLEDQJXQ� SDGD� DWDX� VHWHODK� �����
GHQJDQ� NDSDVLWDV� DLU� EDODV� ����� P�� DWDX� OHELK�
KDUXV�PHQHUDSNDQ�VWDQGDU�SHUDWXUDQ�'���

H� 3HUV\DUDWDQ� PDQDMHPHQ� DLU� EDODV� WLGDN�
GLWHUDSNDQ�SDGD�NDSDO�\DQJ�PHPEXDQJ�DLU�EDODV�
SDGD�IDVLOLWDV�SHQDPSXQJDQ�

1DPXQ� XQWXN� NDSDO� EHUEHQGHUD� ,QGRQHVLD� \DQJ�
EHUOD\DU� KDQ\D� GHQJDQ� UXWH� GDODP� QHJHUL� NDUHQD�
PDKDOQ\D� SHUDODWDQ� SHJRODKDQ� DLU� EDODV� VHKLQJJD�
SHPHULQWDK� PDVLK� PHPEHUL� WROHUDQVL� GDQ�
PHPSHUEROHKNDQ� PHQJJXQDNDQ� UHJXODVL� '��� WHWDSL�
GHQJDQ� V\DUDW� KDUXV� PHPLOLNL� %DOODVW� :DWHU�
0DQDJHPHQW�3ODQ� �%:03��SDGD� NDSDO� WHUVHEXW� GDQ�
VXGDK�GLVHWXMXL�ROHK�'LUHNWXU�-HQGHUDO��

.(6,038/$1

3HQWLQJQ\D� LPSOHPHQWDVL� UHJXODVL� EDOODVW� ZDWHU�
PDQDJHPHQW VHEDJDL� XSD\D� XQWXN� PHQFHJDK�
SHQFHPDUDQ� OLQJNXQJDQ� SHUDLUDQ� VHKLQJJD�
WHUEHQWXNQ\D�OLQJNXQJDQ�\DQJ�VHKDW�

3HODEXKDQ� 3HWLNHPDV� 6XUDED\D� VXGDK� PXODL�
PHQHUDSNDQ� SHUDWXUDQ� ,QWHUQDVLRQDO� PDXSXQ�
1DVLRQDO�� 'LPDQD� 3HUDWXUDQ� WHUVHEXW� PHOLSXWL�
.RQYHQVL� OQWHUQDVLRQDO� XQWXN� 3HQJHQGDOLDQ� GDQ�



0DQDMHPHQ�$LU�%DOODV�GDQ�6HGLPHQ�GDUL�.DSDO�������
�%:0� &RQYHQWLRQ�� ������� \DLWX� 5HJXODVL� '��� GDQ�
'��GDQ�SHUDWXUDQ�SUHVLGHQ�QRPRU�����WDKXQ������GDQ�
GLGXNXQJ� GHQJDQ� GLNHOXDUNDQQ\D� VXUDW� (GDUDQ� SDGD�
WDQJJDO����$SULO������ROHK�.HPHQWULDQ�3HUKXEXQJDQ�
'LUHNWRUDW� -HQGHUDO� 3HUKXEXQJDQ� /DXW� \DQJ�
EHUWHPSDW� GL� -DNDUWD� EDKZD� NDSDO� EHUEHQGHUD�
,QGRQHVLD� \DQJ� EHUOD\DU� NH� OXDU� QHJHUL� � KDUXV�
PHQHUDSNDQ� UHJXODVL� '��� GDQ� '��� VHGDQJNDQ� XQWXN�
NDSDO� EHUEHQGHUD� ,QGRQHVLD� \DQJ� EHUOD\DU� KDQ\D�
GHQJDQ�UXWH�GDODP�QHJHUL�NDUHQD�PDKDOQ\D�SHUDODWDQ�
SHJRODKDQ� DLU� EDODV� VHKLQJJD� PDVLK� GLSHUEROHKNDQ�
PHQJJXQDNDQ�UHJXODVL�'���WHWDSL�GHQJDQ�V\DUDW�KDUXV�
PHPLOLNL� %DOODVW�:DWHU�0DQDJHPHQW� 3ODQ� �%:03��
SDGD�NDSDO�WHUVHEXW�GDQ�VXGDK�GLVHWXMXL�ROHK�'LUHNWXU�
-HQGHUDO�

'$)7$5�3867$.$

%DVXNL�� 0��� /XNPDQGRQR�� 	� 0DUJDUHWD�� 0�� =�� %��
�������� %DOODVW� :DWHU� 0DQDJHPHQW� %HUEDVLV�
(QYLURQPHQWDO� 5LVN� $VVHVVPHQW� GL� 3HUDLUDQ�
,QGRQHVLD�� 3URVLGLQJ� 6LPSRVLXP� 1DVLRQDO�
.HODXWDQ� .H� 9�� )DNXOWDV� .HODXWDQ� GDQ�
3HULNDQDQ��8QLYHUVLWDV�+DVDQXGLQ��0DNDVDU��

%DVXNL�� 0��� /XNPDQGRQR�� 	� 0DUJDUHWD�� 0�� =�� %��
��������3HQJHORODDQ�$LU�%DODV�.DSDO�%HUEDVLV�
(QYLURQPHQWDO�5LVN�$VVHVVPHQW�GL�3HODEXKDQ�
7DQMXQJ� 3HUDN� 6XUDED\D� 6HEDJDL� 8SD\D�
3HQFHJDKDQ� 0DULQH� 3ROOXWLRQ�� 6HPLQDU�
1DVLRQDO�6HNRODK�3DVFD�6DUMDQD�868�0HGDQ��

%DVXNL��0��� /XNPDQGRQR��	�0DUJDUHWD��0�� ��������
)DNWRU� (NVWHUQDOLWDV� %HUEDVLV� (QYLURQPHQWDO�
5LVN� $VVHVPHQW� 3DGD� 3URVHV� %DOODVWLQJ� GDQ�
'HEDOODVWLQJ� 'L� 'DHUDK� 3HOLQGR� ,,� -DNDUWD��
6HPLQDU�1DVLRQDO�7HNQRORJL�7HUDSDQ�%HUEDVLV�
.HDULIDQ�/RNDO��617�%./��

%DVXNL��0��� /XNPDQGRQR��	�0DUJDUHWD��0�� ��������
,PSOHPHQWDWLRQ� ,02� 5HJXODWLRQ� RI� %DOODVW�
:DWHU� 0DQDJHPHQW� DW� ,QDSRUW� �QG� -DNDUWD�
%DVHG� (QYLURQPHQWDO� 5LVN� $VVHVVPHQW�� 7KH�
�VW� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $GYDQFHG�
(QJLQHHULQJ� DQG� 7HFKQRORJ\� ,23� 3XEOLVKLQJ�
,23� &RQI�� 6HULHV�� 0DWHULDO� 6LFLHQFH� DQG�
(QJLQHHULQJ�

%DVXNL��0��� /XNPDQGRQR��	�0DUJDUHWD��0�� ��������
%DOODVW� :DWHU� 0DQDJHPHQW� $W� ,QDSRUW� �WK�
0DNDVDU� %DVHG� (QYLURQPHQWDO� 5LVN�
$VVHVVPHQW�� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
6FLHQFH��7HFKQRORJ\��DQG�(QYLURQPHQW�

%DVXNL�� 0��� /XNPDQGRQR�� 	� 0DUJDUHWD�� 0�� =�� %��
�������� 0RGHO� SHQJHORODDQ� $LU� %DODV� .DSDO�
'L� 3HUDLUDQ� ,QGRQHVLD� 6HVXDL� 5HJXODVL� ,02�
0(3&� ������ $QQH[� ��� &RQIHUHQFH��1DWLRQDO�

&RQIHUHQFH� 3URFHHGLQJ� RQ� :DVWH� 7UHDWPHQW�
7HFKQRORJ\��

%DVXNL��0���0DUJDUHWD��0���	�*XWHUUHV��-����������$LU�
%DODV� .DSDO� 'L� 3HUDLUDQ� ,QGRQHVLD� %HUNDK�
$WDX�%HQFDQD�� -XUQDO� ,QVWLWXW�7HNQRORJL�$GKL�
7DPD�6XUDED\D�

%UDGLH�� -��� *LDQROL�� &��� +H�� -��� &XUWR�� $�/��� 3HWHU�
6WHKRXZHU�� 3��� 9HOGKXLVI�� 0��� :HOVFKPH\HU��
1���<RXQDQ�/��=DDNH��$���	� 6DUDK�%DLOH\�� 6��
�������� 'HWHFWLRQ� 2I� 89�7UHDWPHQW� (IIHFWV�
2Q� 3ODQNWRQ� %\� 5DSLG� $QDO\WLF� 7RROV� )RU�
%DODV� :DWHU� &RPSOLDQFH� 0RQLWRULQJ�
,PPHGLDWHO\�)ROORZLQJ�7UHDWPHQW�� -RXUQDO�RI�
6HD�5HVHDUFK��������

%ULVNL��(���/LQOH\��5�'���$GDPV��-�.���	�%DLOH\��6��$��
�������� (YDOXDWLQJ� (IILFDF\� 2I� $� %DOODVW�
:DWHU�)LOWUDWLRQ�6\VWHP� IRU�5HGXFLQJ�6SUHDG�
RI�$TXDWLF�6SHFLHV�,Q�)UHVKZDWHU�(FRV\VWHPV��
0DQDJHPHQW�RI�%LRORJLFDO�,QYDVLRQV���������SS�
���±�����

)LUVW�� 0�� 5��� 	� 'UDNH�� /�� $�� �������� /LIH� $IWHU�
7UHDWPHQW�� 'HWHFWLQJ� /LYLQJ� 0LFURRUJDQLVPV�
)ROORZLQJ� ([SRVXUH� 7R� 89� /LJKW� $QG�
&KORULQH�'LR[LGH��-RXUQDO�$SSOLHG�3K\FRORJ\��
����SS�����±�����

6DPVL�� 1�� $��� 	� %DVXNL�� 0�� �������� 0RGHO�
,PSOHPHQWDVL�3HUDWXUDQ�3HPHULQWDK�0HQJHQDL�
%DOODVW� :DWHU� 0DQDJHPHQW� GL� 3HODEXKDQ�
7DQMXQJ� 3HUDN� 6XUDED\D�� 3URVLGLQJ� 6HPLQDU�
7HNQRORJL�.HEXPLDQ�GDQ�.HODXWDQ�������

9RUNDSLF�� $��� 5DGRQMD�� 5��� 	� =HF�� '�� �������� &RVW�
(IILFLHQF\� RI� %DOODVW� :DWHU� 7UHDWPHQW�
6\VWHPV�%DVHG� RQ�8OWUDYLROHW� ,UUDGLDWLRQ� DQG�
HOHFWURFKORULQDWLRQ�� 3URPHW� 7UDIILF� 	�
7UDQVSRUWDWLRQ��������


