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7KH�FXW�DQG�ILOO�PHWKRG�ZLOO�OHDYH�WKH�PLQHG�OHYHOV�EODQN�DQG�OHDYH�WKH�RUH�DV�D�SLOODU��,Q�WKH�SLOODUV�OHIW�EHKLQG��
WKHUH� LV� VWLOO� JROG� RUH� WKDW� FDQ� EH� WDNHQ� �SLOODU� UREELQJ��� EXW� SLOODU� URRELQJ� DFWLYLWLHV�ZLOO� UHGXFH� WKH� VL]H� DQG�
VWDELOLW\�RI�WKH�SLOODU��8QVWDEOH�SLOODUV�FDQ�FDXVH�IDLOXUH�DW�WKH�RSHQLQJ��VR�LW�LV�QHFHVVDU\�WR�DQDO\]H�WKH�HIIHFW�RI�
WKLFN�SLOODU� WKLFNQHVV�RQ� WKH�SUREDELOLW\�RI�FROODSVH�RI� WKH�SLOODU�VLOO��7KH�VWXG\�ZDV�FRQGXFWHG�DW� WKH�JROG�RUH�
PLQH�RI�37��&LEDOLXQJ�6XPEHUGD\D�&LELWXQJ�&URVV�&XW�;,�6RXWK�%ORFN��ZLWK����PHWHU�����PHWHU�DQG���PHWHU�
VLOO�SLOODU�WKLFNQHVV��ZLWK�RULJLQDO�SLOODU�FRQGLWLRQ��6WUHQJWK�IDFWRU�DQDO\VLV�LV�SHUIRUPHG�ZLWK�ILQLWH�HOHPHQW�ZKLOH�
WKH�FXPXODWLYH�YDOXH�LV�REWDLQHG�IURP�WKH�FXPXODWLYH�GHQVLW\�IXQFWLRQ�DQDO\VLV��7KH�UHVXOWV�RI�WKH�DQDO\VLV�RI�WKH�
SUREDELOLW\�RI�VLOO�SLOODU�FROODSVH�LQ�&URVV�&XW�;,�6RXWK��VKRZHG�WKDW�LI�WKH�WKLFNQHVV�RI WKH�VLOO�SLOODU�LV����PHWHUV�
ZLWK�D� VWUHQJWK� IDFWRU�RI������ WKHQ� WKH�SUREDELOLW\�YDOXH� LV���������DQG� IRU� WKH� WKLFNQHVV�RI� WKH����PHWHU� VLOO�
SLOODU�ZLWK�D�VWUHQJWK�IDFWRU�RI������D��������SUREDELOLW\�LV�REWDLQHG��ZLWK�D�WKLFNQHVV�RI���PHWHUV�ZLWK�VWUHQJWK
IDFWRU������LV�NQRZQ�WKDW�WKH�SUREDELOLW\�RI�IDLOXUH�LV��������

.H\ZRUGV��FXW�DQG�ILOO��VLOO�SLOODU��VWUHQJWK�IDFWRU�DQG�SUREDELOLW\

$%675$.

0RWRGH�FXW�DQG�ILOO DNDQ�PHPEXDW�OHYHO�± OHYHO�\DQJ�VXGDK�GLWDPEDQJ�GLELDUNDQ�NRVRQJ�GDQ�PHQLQJJDONDQ�RUH
VHEDJDL�SLOODU�� 3DGD� SLOODU \DQJ� GLWLQJJDONDQ�PDVLK� WHUGDSDW� ELMLK� HPDV� \DQJ� GDSDW� GLDPELO� �SLOODU� UREELQJ���
QDPXQ� NHJLDWDQ� SLOODU� URRELQJ DNDQ� PHQJXUDQJL� XNXUDQ� GDQ� VWDELOLWDV� SLOODU�� 3LOODU \DQJ� WLGDN� VWDELO� GDSDW�
PHQLPEXONDQ� IDLOXUH SDGD� EXNDDQ�� VHKLQJJD� SHUOX� GLODNXNDQ� DQDOLVLV� SHQJDUXK� WHEDO� VLOO� SLOODU WHUKDGDS�
SUREDELOLWDV�NHUXQWXKDQ�VLOO�SLOODU��3HQHOLWLDQ�GLODNXNDQ�GL�WDPEDQJ�ELMLK�HPDV�37��&LEDOLXQJ�6XPEHUGD\D�%ORN�
&LELWXQJ�&URVV�&XW ;,�6RXWK��GHQJDQ�NHWHEDODQ�VLOO�SLOODU ���PHWHU�����PHWHU�GDQ���PHWHU��GHQJDQ�NRQGLVL�SLOODU
RULJLQDO��$QDOLVLV�VWUHQJWK�IDFWRU GLODNXNDQ�GHQJDQ�HOHPHQ�KLQJJD�VHGDQJNDQ�QLODL�NXPXODWLI�GLSHUROHK�GDUL�KDVLO�
DQDOLVLV� FXPXODWLI� GHQVLW\� IXQFWLRQ�� +DVLO� DQDOLVLV� SUREDELOLWDV� NHUXQWXKDQ� VLOO� SLOODU GL�&URVV� &XW ;,� 6RXWK��
PHQXQMXNDQ�EDKZD�ELOD� WHEDO�VLOO�SLOODU ���PHWHU�GHQJDQ�VWUHQJWK� IDFWRU������PDND�QLODL�SUREDELOLWDV���������
GDQ�XQWXN�WHEDO�VLOO�SLOODU ���PHWHU�GHQJDQ�VWUHQJWK�IDFWRU������GLSHUROHK�SUREDELOLWDV���������NHWHEDODQ���PHWHU�
GHQJDQ�VWUHQJWK�IDFWRU������GLNHWDKXL�QLODL�SUREDELOWDV�NHUXQWXKDQ�DGDODK��������

.DWD�.XQFL ��FXW�DQG�ILOO��VLOO�SLOODU��VWUHQJWK�IDFWRU GDQ�SUREDELOLWDV

3(1'$+8/8$1

/DWDU�%HODNDQJ

37�� &LEDOLXQJ� 6XPEHUGD\D� DGDODK� VDODK� VDWX�
SHUXVDKDDQ� WDPEDQJ�ELMLK� HPDV�� \DQJ� EHUORNDVL� GL�
SURYLQVL� %DQWHQ�� &HEDNDQ� ELMLK� WDPEDQJ� HPDVQ\D�
DGDODK� ORZ�VXOSKLGDWLRQ HSKLWHUPDO EHUXSD� YHLQ
\DQJ� PHPDQMDQJ� GDUL� 8WDUD� NH� 6HODWDQ�� DWDX� GDUL�
&LNRQHQJ� NH� &LELWXQJ�� .HJLDWDQ� SHQDPEDQJDQ�
\DQJ� GLODNXNDQ� GL� 37�� &LEDOLXQJ� 6XPEHUGD\D��
PHQJJXQDNDQ� VLVWHP� WDPEDQJ� EDZDK� WDQDK�
�8QGHUJURXQG� 0LQLQJ�� GHQJDQ� PHWRGH� &XW� DQG�
)LOO��&XW�DQG� ILOO PHUXSDNDQ�PHWRGH�SHQDPEDQJDQ�
GHQJDQ� FDUD� PHPRWRQJ� EDWXDQ� XQWXN� PHPEXDW�
VWRSH�� 0RWRGH� &XW� DQG� )LOO DNDQ� PHPEXDW� OHYHO��
GDQ� OHYHO� \DQJ� VXGDK� GLWDPEDQJ� DNDQ�
PHQLQJJDONDQ�ELMLK�HPDV��RUH��VHEDJDL�SLOODU��3DGD�

SLOODU \DQJ�GLWLQJJDONDQ�PDVLK� WHUGDSDW�ELMLK�HPDV�
\DQJ� GDSDW� GLHNVWUDN� �SLOODU� UREELQJ��� QDPXQ�
NHJLDWDQ� SLOODU� UREELQJ DNDQ� PHQJXUDQJL� XNXUDQ�
SLOODU GDQ� VWDELOLWDV� SLOODU�� 'HQJDQ� GHPLNLDQ�
GLSHUOXNDQ� DQDOLVLV� VWDELOLWDV� VLOO� SLOODU GDQ� ULE�
SLOODU \DQJ� GLWLQJJDONDQ�� GHQJDQ� EDQWXDQ� ILQLWH�
HOHPHQW GDQ� SHQGHNDWDQ� GHQJDQ� FDUD� SUREDELOLWDV�
XQWXN� PHQJHWDKXL� SUREDELOLWDV� NHUXQWXKDQ� SDGD�
NRQGLVL�WHUVHEXW�

/RNDVL�3HQJXNXUDQ

$GDSXQ� SHQJXNXUDQ� GLODNXNDQ� GL� DUHD� WDPEDQJ�
ELMLK� HPDV� 37�� &LEDOLXQJ� 6XPEHUGD\D� %ORN
&LELWXQJ�&URVV�&XW ;,�6RXWK��VHFDUD�JHRJUDILV�37��
&LEDOLXQJ� 6XPEHUGD\D� WHUOHWDN� GL� VHEHODK� XMXQJ�
%DUDW� 'D\D� 3XODX� -DZD� GDQ� VHFDUD� DGPLQLVWUDWLI�
WHUOHWDN� GL� WLJD� .HFDPDWDQ�� \DLWX� .HFDPDWDQ�
&LPDQJJX�� .HFDPDWDQ� &LEDOLXQJ� GDQ� .HFDPDWDQ�



�

&LELWXQJ��.DEXSDWHQ�3DQGHJODQJ��3URYLQVL�%DQWHQ�
6HSHUWL�SDGD�*DPEDU���

*DPEDU��� 3HWD�NHVDPSDLDQ�WHPSDW�SHQHOLWLDQ
�37�&LEDOLXQJ�6XPEHUGD\D�������

.HJLDWDQ� SHQJXNXUDQ� \DQJ� GLODNXNDQ� PHOLSXWL ��
SHQJXNXUDQ�GLPHQVL� VWRSH PHQJJXQDNDQ� DODW� XNXU�
GLVWRPHWHU�� SHQJXNXUDQ� 'LS GDQ� 6WULNH�� GDQ�
SHQJXNXUDQ� $VLPXW WHURZRQJDQ� GHQJDQ�
PHQJJXQDNDQ� NRPSDV� *HRORJL� WLSH� %XUWRQ VHUWD�
PDSSLQJ JHRWHN� XQWXN� PHPEXDW� ]RQDVL� PDVVD�
EDWXDQ�EHUGDVDUNDQ�QLODL�5RFN�0DVV�5DWLQJ �505��

7,1-$8$1�3867$.$

&XW�DQG�ILOO

&XW� DQG� ILOO VWRSLQJ XPXP\D� GL� DSOLNDVLNDQ� SDGD�
YHLQ \DQJ� RUHERG\ EHUEHQWXN� WDEXODU� GDQ� PDVLI��
.HJLDWDQ� SHQDPEDQJDQ� SDGD� PHWRGH� FXW� DQG� ILOO
PHOLSXWL�DNWLILWDV�VHEDJDL�EHULNXW��

D� 3HPERUDQ�GDQ�SHOHGDNDQ��GLPDQD�EDWXDQ�GL�
FXW ����P�GDUL�EDWXDQ�LQGXNQ\D

E� 6FDOOLQJ GDQ� VXSSRUW� GLODNXNDQ�SDGD� FURZQ
GDQ�ZDOO \DQJ�WHODK�GL�EODVWLQJ

F� 2UH� ORDGLQJ VHFDUD� PHNDQLV� NHOXDU� GDUL�
VWRSH�GHQJDQ�EDWXDQ�JUDYLWDVL

G� %DFNILOOLQJ SDGD�VWRSH VHWHODK�VOLFH�RUHERG\
WDPEDQJ

6\DUDW� SHQHUDSDQ� PHWRGH� FXW� DQG� ILOO� VWRSLQJ�
PHQXUXW�SHQGDSDW�0RUULVRQ�GDQ�5XVVHOO���������
+DPULQ���������:DWHUODQG���������%UDFNHEXVFK�
��������3DURQL��������DGDODK�VHEDJDL�EHULNXW��

�� .HNXDWDQ� ELMLK� OHPDK� KLQJJD� NXDW� �XQWXN�
EDWXDQ� OHPDK� GLODNXNDQ� GULIW GDQ� ILOO���
NHNXDWDQ�EDWXDQ�OHPDK�KLQJJD FXNXS�OHPDK��
EHQWXN� GHSRVLW� WDEXODU�� WLGDN� WHUDWXU� GDQ�
WHUSXWXV�± SXWXV�

�� .HPLULQJDQ� GHSRVLW� PXODL� GDUL� VHGDQJ�
VDPSDL� FXNXS� FXUDP� �!����� GDQ� 8NXUDQ�
GHSRVLW� �� VHPSLW� KLQJJD� OHEDU� VHGDQJ� ���
KLQJJD����� IW� DWDX��� VDPSDL����P��� VDPSDL�
FXNXS� EHVDU� VHUWD� QLODL ELMLK� FXNXS� WLQJJL�
�IDLUO\�KLJK�

�� .HVHUDJDPDQ� ELMLK� EHUYDULDVL� �GDODP� VDWX�
ORPERQJ� GDSDW� GLEHGDNDQ� DQWDUD�ZDVWH GDQ�
RUH�

�� .HGDODPDQ� VHGDQJ� VDQJDW� GDODP� �ELDVDQ\D�
����� KLQJJD� ����� IW� DWDX� ���� VDPSDL� ����
NP� &XW� DQG� )LOO� 6WRSLQJ�� ELDVDQ\D�
GLJXQDNDQ� GHQJDQ� FDUD� RYHUKDQG�� %LMLK�
HPDV� GLHNVWUDN� GDODP� LULVDQ� KRUL]RQWDO� GDQ�
GLLVL� XODQJ� GHQJDQ� EDKDQ� EDFNILOO�� 2SHUDVL�
EDFNILOOLQJ ELDVDQ\D�GLODNXNDQ�VHWHODK�VHWLDS�
VOLFH KRUL]RQWDO�GLDPELO�

3LOODU

,VWLODK�SLOODU GLNHQDO�VHEDJDL�SHQ\DQJJDDQ�GLUL�GDUL�
PDVVD� EDWXDQ� LWX� VHQGLUL�� 6HEXDK� SLOODU GDSDW�
GLGHILQLVLNDQ� VHEDJDL� �EDWXDQ� LQ�VLWX GL� DQWDUD�GXD�
DWDX� OHELK� EXNDDQ� EDZDK� WDQDK�� &RLOWHV�� �������
3DGD� WDPEDQJ� EDZDK� WDQDK� SLOODU GL� NODVLILNDVL�
PHQMDGL� WLJD� \DLWX� SURWHFWLYH SLOODU�� OHYHO� SLOODU��
GDQ� EORN� SLOODU �5DWDQ� 5DM� 7DWL\D�� ������ 6HSHUWL�
*DPEDU���

D� 3URWHWLYH�3LOODU
3URWHFWLYH� SLOODU GLJXQDNDQ� XQWXN�
PHOLQGXQJL�VKDIW�SDGD�WDPEDQJ�EDZDK�WDQDK�
GDQ� GDSDW� MXJD� XQWXN� PHPEDWDVL� WDPEDQJ�
\DQJ� DGD� GLVHEHODKQ\D�� SLOODU LQL MXJD�
GLNHQDO�GHQJDQ�LVWLODK�SLOODU EDWDV

E� /HYHO�3LOODU
1DPD� ODLQ� SLOODU LQL� DGDODK� VLOO� SLOODU
PHUXSDNDQ� SLOODU \DQJ� EHUDGD� GLDWDV� GDQ�
GLEDZDK� OHYHO� WHPSDW� NHUMD� DWDX� VHEDJDL�
SHQ\DQJJD

F� %ORN�3LOODU
PHUXSDNDQ� SLOODU \DQJ� EHUDGD� GLDQWDUD� GXD�
VWRSH�\DQJ�VDOLQJ�EHUGHNDWDQ��SLOODU�LQL�MXJD�
GLNHQDO�GHQJDQ�LVWLODK�ULE�SLOODU�

*DPEDU��� -HQLV�SLOODU�SDGD�WDPEDQJ�EDWXDQ�NHUDV�
�%HWRXUQD\������

'DODP� WDPEDQJ� EDZDK� WDQDK� SLOODU PHPSXQ\DL�
JHRPHWUL�\DQJ�EHUEHGD� WHUJDQWXQJ�GDUL�XNXUDQ�GDQ�
EHQWXN� ELMLK�� PHWRGH� SHQDPEDQJDQ� GDQ�
SHQJJXQDDQ� SLOODU�� 6LOO� SLOODU GLJXQDNDQ� XQWXN�
PHPEDWDVL�VWRSH GHQJDQ OHYHO�\DQJ�DGD�GLDWDVQ\D��
ULE� SLOODU EHUDGD� DQWDUD� GXD� VWRSH \DQJ� VDOLQJ�
EHUGHNDWDQ� VHGDQJNDQ� FURZQ� SLOODU PHUXSDNDQ�
]RQD� SHQFHJDKDQ� SHQJDUXK� DNWLYLWDV� GDUL�
SHUPXNDDQ�WDQDK�WHUKDGDS�WDPEDQJ�EDZDK�WDQDK

'LVWULEXVL�3UREDEOLOLWDV
)XQJVL� GLVWULEXVL� SUREDELOLWDV� GLGHVNULSVLNDQ�
PHQMDGL� IXQJVL� NHUDSDWDQ� SUREDELOLWDV� �3')�� GDQ�
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IXQJVL� GLVWULEXVL� NXPXODWLI� �&')��� 3UREDELOLW\�
GLVWULEXWLRQ� IXQFWLRQ �3')�� PHQGHVNULSVLNDQ�
GDHUDK� NHPXQJNLQDQ� UHODWLI� EDKZD� VXDWX� ELODQJDQ�
DFDN�GDSDW�GLDVXPVLNDQ�VHEDJDL�VXDWX�QLODL�WHUWHQWX
VHGDQJNDQ�&XPXODWLYH�GLVWULEXWLRQ��IXQFWLRQ��&')��
DGDODK�KDVLO�SHQMXPODKDQ�DWDX�EDJLDQ� LQWHJUDO�GDUL�
IXQJVL�3')��8QWXN�GLVWULEXVL�IDNWRU�NHDPDQDQ�\DQJ�
GLDUVLU�PHUXSDNDQ� SUREDELOLWDV� NHUXQWXKDQ�� 'DODP�
SHQ\HOHVDLDQ�� PHWRGH� SUREDELOLWDV� PHPEXWXKNDQ�
VHEXDK� DQJND� DWDX� ELODQJDQ� DFDN� VHKLQJJD�
GLSHUOXNDQ� VXDWX� VLPXODVL� GDQ� SDGD� SDSHU� LQL�
SHQXOLV� PHQJJXQDNDQ� VLPXODVL� 0RQWH� &DUOR��
GLPDQD� � VLPXODVL� 0RQWH� &DUOR� DGDODK� PHWRGH�
VLPXODVL� \DQJ� GLJXQDNDQ� XQWXN� PHQJKLWXQJ� DWDX�
PHPSHUNLUDNDQ� QLODL� DWDX� VROXVL� PHQJJXQDNDQ�
DQJND� DFDN� �UDQGRP QXPEHUV��� SUREDELOLWDV� GDQ�
VWDWLVWLND�� 6LPXODVL�0RQWH� &DUOR� PHUXSDNDQ� VXDWX�
NRGH� DOJRULWPD� \DQJ� GLFLSWDNDQ� ROHK� -KRQ� 9RQ�
1HZPDQQ� ������� DWDV� SHULQWDK� 6WDQLVODZ� 8ODP�
�3DWKDN� HW�DO�� ������� 'DVDU� VLPXODLV� 0RQWH� &DUOR�
DGDODK� SHUFREDDQ� HOHPHQ� GHQJDQ� PHQJJXQDNDQ�
VDPSHO� DFDN�� 2OHK� NDUHQD� LWX� GHQJDQ� VLPXODVL� LQL�
VHRODK� ± RODK� � GDSDW� GLSHUROHK� GDWD� GDUL� ODSDQJDQ�
DWDX�GHQJDQ�NDWD�ODLQ�VLPXODVL�0RQWH�&DUOR�PHQLUX�
NRQGLVL�ODSDQJDQ�VHFDUD�QXPHULN�

0(72'2/2*,�3(1(/,7,$1

.HJLDWDQ�/DSDQJDQ

$GDSXQ� NHJLDWDQ� ODSDQJDQ� \DQJ� GLODNXNDQ� DGDODK�
PHODNXNDQ� SHQJXNXUDQ� GLPHQVL� VWRSH �ORPERQJ���
PHQJJXQDNDQ� DODW� XNXU�'LVWRPHWHU�� VHKLQJJD� GDUL�
KDVLO� SHQJXNXUDQ� GLNHWDKXL� GLPHQVL� VWRSH
PHPSXQ\DL�WLQJJL������PHWHU�GDQ�OHEDU������PHWHU��
+DVLO� SHQJXNXUDQ� GLPHQVL� VWRSH QDQWLQ\D� DNDQ�
GLJXQDNDQ� VHEDJDL� LQSXWDQ� GDODP� SHQHQWXDQ� QLODL�
WLQJJL� UXQWXK�� %XNDDQ� EHUEHQWXN� WDSDO� NXGD��
'LPHQVL� VWRSH GDSDW� GLOLKDW� SDGD� *DPEDU� ��
.HPXGLDQ� PHODNXNDQ� SHQJXNXUDQ�'LS GDQ� 6WULNH
WHUKDGDS� ELGDQJ� GLVNRQWLQX GDQ� SHQJDPELODQ�
$]LPXW WHURZRQJDQ��SHQJXNXUDQ�+HDGLQJ�GLVWDQFH��
GDQ� PHQHQWXNDQ� NHODV� PDVVD� EDWXDQ� GHQJDQ�
SDUDPHWHU� 505�� 37�� &LEDOLXQJ� 6XPEHUGD\D�
PHPLOLNL� SHPERERWDQ� \DQJ� WHODK� GLVHVXDLNDQ�
GHQJDQ� NRQGLVL� PDVVD� EDWXDQ� \DQJ� DGD� GL� ORNDVL�
WHUVHEXW�� 6HUWD� SUHSDUDVL� PDWULNV� EDWXDQ� �DQGHVLW�
GDQ� 9HLQ NXDUVD�� PHQMDGL� LQWL� FRUH GHQJDQ�
PHQJLNXWL� NHWHWDSDQ� XNXUDQ� SHUFRQWR� XML� /�'�  � ��
�,650��������

.HJLDWDQ�/DERUDWRULXP�

%DWXDQ�PHPSXQ\DL�VLIDW�± VLIDW�WHUWHQWX�\DQJ�SHUOX�
GLNHWDKXL�� GDODP� PHNDQLND� EDWXDQ� VLIDW� EDWXDQ�
GLNHORPSRNDQ�PHQMDGL�GXD�EDJLDQ�EHVDU�\DLWX�VLIDW�
ILVLN� GDQ� PHNDQLN�� $GDSXQ� NHJLDWDQ� \DQJ�
GLODNXNDQ�GL�ODERUDWRULXP�DGDODK�PHQHQWXNDQ�QLODL�
VLIDW� ILVLN�GDQ�VLIDW�PHNDQLN�GDUL�SHUFRQWR�$QGHVLW�
GDQ�9HLQ .XDUVD��3HQJXMLDQ�FRQWR�EDWXDQ�GLODNXNDQ�
GL� /DERUDWRULXP� $VLD� 5RFN� 7HVW� <RJ\DNDUWD�� 8ML�
VLIDW�ILVLN�PHQJJXQDNDQ�WLJD�OLWRORJL��GHQJDQ�HPSDW�

EHODV� FRQWR� XML�� VHGDQJNDQ� XQWXN� XML� PHNDQLN�
PHQJJXQDNDQ� WLJD� OLWRORJL� \DQJ� EHUEHGD� GHQJDQ�
VHEHODV� FRQWR� XML� XQWXN� VHWLDS� OLWRORJL�� 3HUWDPD� ±
WDPD� DGDODK� SHQHQWXDQ� VLIDW� ILVLN� EDWXDQ� \DQJ�
PHUXSDNDQ�XML�WDQSD�PHUXVDN��QRQ�GHVWUXFWLYH�WHVW���
NHPXGLDQ� GLODQMXWNDQ� GHQJDQ� SHQHQWXDQ� VLIDW�
PHNDQLN� EDWXDQ� \DQJ� DGDODK� XML� PHUXVDN�
�GHVWUXFWLYH� WHVW�� VHKLQJJD� FRQWR� EDWXDQ� KDQFXU��
$GDSXQ�KDVLO�XML�VLIDW�ILVLN�GDQ�VLIDW�PHNDQLN�FRQWR�
EDWXDQ� VHSHUWL� SDGD�7DEHO�� GDQ�7DEHO����GLEDZDK�
LQL��

7DEHO��� +DVLO�XML�VLIDW�ILVLN�EDWXDQ

6LIDW�
)LVLN�

%RERW�
LVL�DVOL
JU�FP�

%RERW�
LVL�

NHULQJ
JU�FP�

%RERW�
LVL�

MHQXK�
JU�FP�

3RURVLWDV�
�

$QGHVLW�
)ORZ

���� ���� ���� ����

$QGHVLW�
%UHNVL

���� ���� ���� �����

9HLQ ���� ���� ���� �����

6XPEHU���2ODKDQ�3HQXOLV������

$GDSXQ�WDEXODVL�KDVLO�XML�NXDW�WHNDQ�XQLDNVLDO�XQWXN�
NHWLJD� OLWRORJL�GDSDW� GLOLKDW� VHSHUWL� GDODP�7DEHO� ��
'DUL� KDVLO� XML� GLNHWDKXL� EDKZD� PDWHULDO� $QGHVLW�
IORZ�PHUXSDNDQ�PDWHULDO�\DQJ�SDOLQJ�NXDW��GHQJDQ�
QLODL� NXDW� WHNDQ� XQLDNVLDO� ����� 03D�� VHGDQJNDQ�
YHLQ������ 03D�GDQ�DQGHVLW�EUHNVL������ 03D

7DEHO��� +DVLO�8ML�.XDW�7HNDQ�8QLDNVLDO

0DWHULDO
8&6
03D

(
03D

Y

$QGHVLW�)ORZ ����� ������� ����

$QGHVLW�
%UHNVL

����� ������� ����

9HLQ ����� ������� ����

6XPEHU���2ODKDQ�3HQXOLV������

6HGDQJNDQ�SDGD�7DEHO���PHQXQMXNDQ�KDVLO�XML�NXDW�
WDULN�SDGD�FRQWR�EDWXDQ�DQGHVLW�GDQ�YHLQ NXDUVD�

7DEHO��� 5HNDSLWXODVL�KDVLO�XML�NXDW�WDULN

1R 6DPSOH�,'
/XDV
FP�

%HEDQ
.J

.XDW�
WDULN
03D

� &EWB$QGHVLW ����� ������� ����
� &EWB9HLQ ����� ������� ����

6XPEHU���2ODKDQ�3HQXOLV������

0(72'(�$1$/,6,6

6HOXUXK�GDWD�\DQJ�WHODK�GLSHUROHK�NHPXGLDQ�GLRODK�
GDQ� GLDQDOLVLV� EHUGDVDUNDQ� PHWRGH� GDQ� WDKDSDQ�
SHQHOLWLDQ�� 7DKDS� DQDOLVLV� GDWD� LQL� GLPXODL� GDUL�
DQDOLVLV� SHUVHQWDVH� NHODV� EDWXDQ�� SHQHQWXDQ� WLQJJL�
UXQWXK�� DQDOLVLV� VWUHQJWK� IDFWRU GHQJDQ� HOHPHQ�
KLQJJD�GDQ�DQDOLVLV�SUREDELOLWDV�NHUXQWXKDQ�GHQJDQ�
SUREDELOLWDV�� 3HQGHNDWDQ� GDQ� VLPXODVL� QXPHULN�
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SDGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�EDQWXDQ�VRIWZDUH�
3KDVH��9����5RFNODE�GLJXQDNDQ�XQWXN�PHQHQWXNDQ�
SHPERERWDQ� PE�� V GDQ� D�� VHGDQJNDQ� 6RIWZDUH�
0DWODE�5����� GLJXQDNDQ� XQWXN� DQDOLVLV�
SUREDELOLWDV�GHQJDQ�PHQDPSLONDQ�QLODL�&XPXODWLYH�
'HQVLW\� )XQFWLRQ VHUWD� $&$'� GLJXQDNDQ� XQWXN�
PHPEXDW� =RQDVL� PDVVD� EDWXDQ� EHUGDVDUNDQ� QLODL�
505� \DQJ� GLSHUROHK� GDUL� KDVLO� PDSSLQJ GL�
ODSDQJDQ�� 6HGDQJNDQ� SHQGHNDWDQ� \DQJ� GLJXQDNDQ�
DGDODK�+RHN�± %URZQ�

3HUVHQWDVH�.HODV�%DWXDQ

'DUL� KDVLO�PDSSLQJ JHRWHN�PDND� GLNHWDKXL� EDKZD�
NHODV�PDVVD�EDWXDQ�GL�%ORN�&LELWXQJ�&URVV�&XW ;,�
6RXWK WHUPDVXN�GDODP�NHODV�,9�DWDX�NDWHJRUL� MHOHN�
�SRRU� URFN�� GHQJDQ� QLODL� 505��� ��� VDPSDL� NHODV�
,,,��DWDX�VHGDQJ��IDLU�URFN��GHQJDQ�UDWD�± UDWD�QLODL�
505� ���� 3HPHWDDQ� GLODNXNDQ� VHWLDS� ��� MDP��
VHWHODK� NHJLDWDQ� EODVWLQJ�� %HUGDVDUNDQ� KDVLO�
PDSSLQJ JHRWHN� WHUVHEXW�� NHPXGLDQ� GLODNXNDQ�
DQDOLVLV� SHUVHQWDVH� NHODV� EDWXDQ� EHUGDVDUNDQ� QLODL�
505�VHKLQJJD�GLNHWDKXL�EDKZD�����PDVVD�EDWXDQ�
GL� %ORN� &LELWXQJ� &URVV &XW ;,� 6RXWK WHUJRORQJ�
GDODP�NDWHJRUL�MHOHN�VHGDQJNDQ�����PDVVD�EDWXDQ�
NDWHJRUL�VHGDQJ�

3HQHQWXDQ�1LODL�7LQJJL�5XQWXK

3HQHQWXDQ� WLQJJL� UXQWXK� EHUGDVDUNDQ� QLODL� GDUL�
505� GDQ� OHEDU� VWRSH �8QDO�� ������� 8QWXN DODVDQ�
NHDPDQDQ�VLVD�SLOODU \DQJ�GLWLQJJDONDQ�KDUXV�OHELK�
EHVDU�GDUL� QLODL� WLQJJL� UXQWXK��8QWXN�PHQFDUL� QLODL�
WLQJJL� UXQWXK� GDSDW� PHQJJXQDNDQ� SHUVDPDDQ�
VHEDJDL�EHULNXW��
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.HWHUDQJDQ���
+W  �7LQJJL�UXQWXK�PLQLPDO��P�
3�  �%HEDQ�EDWXDQ��WRQ�P��
505�  �1LODL�5RFN�0DVV�5DWLQJ�
%�  �/HEDU�%XNDDQ��P�
Ȗ�  �'HQVLWDV�EDWXDQ��WRQ�P��
GHQJDQ� PHQJJXQDNDQ� SHUVDPDDQ� GLDWDV� PDND��
GLSHUROHK� QLODL� 7LQJJL� UXQWXK� GDQ� EHEDQ� UXQWXK�
VHEDJDL�EHULNXW��
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P+W ����� 
-DGL��GHQJDQ�OHEDU�VWRSH �����P�GDQ�QLODL�505���
GLNHWDKXL� EDKZD� WLQJJL� UXQWXK� PLQLPDO� DGDODK�
������P�

W+3 � J
PPWRQ3 ���������� � � 

������ PWRQ3  
-DGL��EHEDQ� UXQWXK�SDGD�%ORN�&LELWXQJ�&URVV &XW
;,�6RXWK GHQJDQ�WLQJJL�UXQWXK�������P�DGDODK������
WRQ�P��
$GDSXQ� KXEXQJDQ� DQWDUD� WLQJJL� UXQWXK� GDQ� EHEDQ�
UXQWXK�VHSHUWL�SDGD�*DPEDU����'LPDQD�GDUL�JUDILN�
GLSHUROHK� LQIRUPDVL� EDKZD� QLODL� EHEDQ� UXQWXK�GDQ�
WLQJJL�UXQWXK�DNDQ��VHPDNLQ�EHVDU�DSDELOD�VWRSH GL�
&URVV�&XW ;,�6RXWK VHPDNLQ�GL�SHUOHEDU

6XPEHU�� 2ODKDQ�3HQXOLV������
*DPEDU���� +XEXQJDQ�3505��+W 96�/HEDU�%XNDDQ

0HWRGH�(OHPHQ�+LQJJD�

3HQHQWXDQ QLODL� 6WUHQJWK� IDFWRU GLSHUROHK� GDUL�
SHUEDQGLQJDQ� NHNXDWDQ� EDWXDQ� GHQJDQ� WHJDQJDQ�
WHULQGXNVL� SDGD� PHVK�� 3HQHQWXDQ� QLODL� NHNXDWDQ�
EDWXDQ� GLSHUROHK� GDUL� NULWHULD� NHUXQWXKDQ� +RHN±
%URZQ�� 7HJDQJDQ� WHULQGXNVL� WHUMDGL� NDUHQD�
KLODQJQ\D�NHVHWLPEDQJDQ� WHJDQJDQ�DNLEDW�NHJLDWDQ�
SHQJJDOLDQ�� 8QWXN� PHQJKLWXQJ� QLODL� VWUHQJWK�
IDFWRU�� SHQHOLWL� PHQJJXQDNDQ� EDQWXDQ� VRIWZDUH�
3KDVH��9����� GDQ�PHQJJXQNDQ� NULWHULD� NHUXQWXKDQ�
\DLWX� +RHN±%URZQ�� 3HUVDPDDQ� XQWXN�PHQHQWXNDQ�
QLODL�VWUHQJWK�IDFWRU�DGDODK�VHEDJDL�EHULNXW���
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-���-�  �,QYDULDQW�7HJDQJDQ�'HYLDWRULN
%HUGDVDUNDQ�KDVLO�DQDOLVLV�GHQJDQ�PHWRGH�QXPHULN��
PDND� GLNHWDKXL� EDKZD� QLODL� VWUHQJWK� IDFWRU XQWXN�
VLOO SLOODU GHQJDQ� WHEDO� VLOO� SLOODU ��� PHWHU�� ���
PHWHU�� ��PHWHU�� ��PHWHU� VHSHUWL� \DQJ� WHUOLKDW� SDGD�
7DEHO���± ��VHEDJDL�EHULNXW���

D� +DVLO� DQDOLVLV� QLODL� 6)� SDGD� WHEDO� VLOO� SLOODU ���
PHWHU��VHSHUWL�SDGD�7DEHO���GLEDZDK��

7DEHO� �� 1LODL� VWUHQJWK� IDFWRU� VLOO� SLOODU� GHQJDQ�
WHEDO����PHWHU

; <
'LVWDQFH�
>P@

6WUHQJWK�
)DFWRU
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5DWD�± UDWD ����
6XPEHU���2ODKDQ�3HQXOLV������

'DUL�KDVLO�DQDOLVLV�QXPHULN��GLNHWDKXL�EDKZD�UDWD�±
UDWD� QLODL� VWUHQJWK� IDFWRU SDGD� VLOO� SLOODU GHQJDQ�
WHEDO� ��� PHWHU� DGDODK� ������ GHQJDQ� QLODL� VWUHQJWK�
IDFWRU WHUWLQJJL� DGDODK� ����� SDGD� MDUDN� �� PHWHU��
-DUDN� GLKLWXQJ� GDUL� DWDS� �URRI�� VWRSH SDGD� &URVV�
&XW ;,�6RXWK VDPSDL�SDGD�ODQWDL��IORRU��&URVV�&XW
;� \DQJ� DGD� GLDWDVQ\D�� 6HFDUD� JUDILV� GDSDW� GLOLKDW�
SDGD�3DGD�*DPEDU���

6XPEHU�� 2ODKDQ�3HQXOLV������

*DPEDU��� *UDILN�SHUEDQGLQJDQ�6WUHQJWK�)DFWRU�
GHQJDQ�'LVWDQFH��P���WHEDO�VLOO�SLOODU����
PHWHU

'LPDQD� JUDILN� WHUVHEXW� PHPEHULNDQ� LQIRUPDVL�
SHUXEDKDQ� QLODL� VWUHQJWK� IDFWRU GL� VHWLDS� MDUDN� ��

PHWHU�� GDUL� JUDILN� WHUVHEXW� GLNHWDKXL� WHUGDSDW�
SHQLQJNDWDQ�QLODL�VWUHQJWK�IDFWRU VDPSDL�SDGD�MDUDN�
��PHWHU��NHPXGLDQ�WHUMDGL�SHQXUXQDQ�NHPEDOL�SDGD�
MDUDN����PHWHU�� VHEDE� WHODK�PHGHNDWL� ODQWDL� �IORRU��
GDUL� VWRSH� &URVV� &XW ;� VHKLQJJD� PHQJDNLEDWNDQ�
WHUMDGL� SHQXPSXNDQ� WHJDQJDQ�� VHODLQ� LWX� NRQGLVL�
PDVVD� EDWXDQ� GL� ORNDVL� WHUVHEXW� PDVXN� GDODP�
NDWHJRUL�MHOHN�

E� +DVLO� DQDOLVLV� QLODL� 6WUHQJWK� )DFWRU SDGD� WHEDO�
VLOO� SLOODU ��� PHWHU�� VHSHUWL� SDGD� 7DEHO� ��
GLEDZDK��

7DEHO� �� 1LODL� VWUHQJWK� IDFWRU� VLOO� SLOODU� GHQJDQ�
WHEDO����PHWHU

; <
'LVWDQFH�
>P@

6WUHQJWK�
)DFWRU
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5DWD�± UDWD� ����

6XPEHU���2ODKDQ�3HQXOLV������

'DUL�KDVLO�DQDOLVLV�QXPHULN��GLNHWDKXL�EDKZD�UDWD�±
UDWD� QLODL� VWUHQJWK� IDFWRU SDGD� VLOO� SLOODU GHQJDQ�
WHEDO� ��� PHWHU� DGDODK� ������ GHQJDQ� QLODL� VWUHQJWK�
IDFWRU WHUWLQJJL� DGDODK� ����� SDGD� MDUDN� �� PHWHU��
-DUDN� GLKLWXQJ� GDUL� DWDS� �URRI�� VWRSH SDGD� &URVV�
&XW ;,�6RXWK VDPSDL�SDGD�ODQWDL��IORRU��&URVV�&XW
;�\DQJ�DGD�GLDWDVQ\D��

6XPEHU���2ODKDQ�3HQXOLV������
*DPEDU� �� *UDILN� SHUEDQGLQJDQ� 6WUHQJWK� )DFWRU�

GHQJDQ�'LVWDQFH��P���WHEDO�VLOO�SLOODU����
PHWHU�

6HFDUD� JUDILV� GDSDW� GLOLKDW� SDGD� *DPEDU� ���
PHPEHULNDQ� LQIRUPDVL� SHUXEDKDQ� QLODL� VWUHQJWK�

Ϭ͘ϬϬ

Ϭ͘ϱϬ

ϭ͘ϬϬ

ϭ͘ϱϬ

Ϯ͘ϬϬ

Ϯ͘ϱϬ

ϯ͘ϬϬ

Ϭ ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬ

^ƚ
ƌĞ
ŶŐ

ƚŚ
�&
ĂĐ
ƚŽ
ƌ

�ŝƐƚĂŶĐĞ�΀ŵ΀



�

IDFWRU GL� VHWLDS� MDUDN� ��PHWHU�� GDUL� JUDILN� WHUVHEXW�
GLNHWDKXL�WHUGDSDW�SHQLQJNDWDQ�QLODL�VWUHQJWK�IDFWRU
VDPSDL� SDGD� MDUDN� �� PHWHU�� NHPXGLDQ� WHUMDGL�
SHQXUXQDQ�NHPEDOL�SDGD�MDUDN���PHWHU��VHEDE�WHODK�
PHGHNDWL� ODQWDL� �IORRU�� GDUL� VWRSH� &URVV� &XW ;�
VHKLQJJD� PHQJDNLEDWNDQ� WHUMDGL� SHQXPSXNDQ�
WHJDQJDQ��VHODLQ�LWX�NRQGLVL�PDVVD�EDWXDQ�GL�ORNDVL�
WHUVHEXW�PDVXN�GDODP�NDWHJRUL�MHOHN�

F� +DVLO�DQDOLVLV�QLODL�6WUHQJWK�)DFWRU SDGD�WHEDO�
VLOO� SLOODU �� PHWHU�� VHSHUWL� SDGD� 7DEHO� ��
GLEDZDK

7DEHO� �� 1LODL� VWUHQJWK� IDFWRU� VLOO� SLOODU� GHQJDQ�
WHEDO���PHWHU

; <
'LVWDQFH�
>P@

6WUHQJWK�
)DFWRU
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5DWD�UDWD ����

6XPEHU���2ODKDQ�3HQXOLV������

'DUL�KDVLO�DQDOLVLV�QXPHULN��GLNHWDKXL�EDKZD�UDWD�±
UDWD� QLODL� VWUHQJWK� IDFWRU SDGD� VLOO� SLOODU GHQJDQ�
WHEDO� �� PHWHU� DGDODK� ������ GHQJDQ� QLODL� VWUHQJWK�
IDFWRU WHUWLQJJL� DGDODK� ����� SDGD� MDUDN� �� PHWHU��
-DUDN� GLKLWXQJ� GDUL� DWDS� �URRI�� VWRSH SDGD� &URVV�
&XW ;,�6RXWK VDPSDL�SDGD�ODQWDL��IORRU��&URVV�&XW
;�\DQJ�DGD�GLDWDVQ\D��

6XPEHU���2ODKDQ�3HQXOLV������
*DPEDU� ��� *UDILN� SHUEDQGLQJDQ� 6WUHQJWK� )DFWRU�

GHQJDQ�'LVWDQFH� �P��� WHEDO� VLOO�SLOODU���
PHWHU

6HFDUD� JUDILV� GDSDW� GLOLKDW� SDGD� *DPEDU� ���
PHPEHULNDQ� LQIRUPDVL� SHUXEDKDQ� QLODL� VWUHQJWK�
IDFWRU GL� VHWLDS� MDUDN� ��PHWHU�� GDUL� JUDILN� WHUVHEXW�
GLNHWDKXL�WHUGDSDW�SHQLQJNDWDQ�QLODL�VWUHQJWK�IDFWRU
VDPSDL� SDGD� MDUDN� �� PHWHU�� NHPXGLDQ� WHUMDGL�
SHQXUXQDQ�NHPEDOL�SDGD�MDUDN���PHWHU��VHEDE�WHODK�
PHGHNDWL� ODQWDL� �IORRU�� GDUL� VWRSH� &URVV� &XW ;�
VHKLQJJD� PHQJDNLEDWNDQ� WHUMDGL� SHQXPSXNDQ�
WHJDQJDQ��VHODLQ�LWX�NRQGLVL�PDVVD�EDWXDQ�GL�ORNDVL�
WHUVHEXW�PDVXN�GDODP NDWHJRUL�MHOHN�

+XEXQJDQ�6WUHQJWK�IDFWRU 96�7HEDO�6LOO�3LOODU

6HWHODK� KDVLO� DQDOLVLV� VWUHQJWK� IDFWRU GLSHUROHK�
NHPXGLDQ�GLODNXNDQ�DQDOLVLV�SHQJDUXK�DQWDUD� WHEDO�
VLOO� SLOODU WHUKDGDS� QLODL� VWUHQJWK� IDFWRU \DQJ�
GLMHODVNDQ� GDODP� EHQWXN� JUDILV� VHSHUWL� \DQJ�
GLMHODVNDQ�SDGD�*DPEDU����GDODP�*DPEDU�WHUVHEXW�
PHQMHODVNDQ� EDKZD� DGDQ\D� KXEXQJDQ� \DQJ�
VLJQLILNDQ�DQWDUD�WHEDO�VLOO�SLOODU SDGD�&URVV�&XW ;,�
6RXWK GLPDQD� QLODL� SHQJDUXK� VWUHQJWK� IDFWRU GDQ�
NHWHEDODQ� VLOO SLOODU GHQJDQ� QLODL� NRHILVLHQ�
GHWHUPLQDVL� \DQJ� GLWXQMXNDQ� GHQJDQ� QLODL� 5�  �
�������DUWLQ\D�QLODL�VWUHQJKW�IDFWRU DNDQ�PHQLQJNDW�
DSDELOD� WHEDO� VLOO� SLOODU GL� &URVV� &XW� ;, 6RXWK
VHPDNLQ�WHEDO�

6XPEHU���2ODKDQ�3HQXOLV������
*DPEDU��� +XEXQJDQ�6WUHQJWK�IDFWRU�96�7HEDO�6LOO�

3LOODU

$QDOLVLV�3UREDELOLWDV�NHUXQWXKDQ�

%HUGDVDUNDQ� KDVLO� DQDOLVLV� VWUHQJWK� IDFWRU� GHQJDQ�
PHWRGH� QXPHULN� SDGD� &URVV� &XW�;, 6RXWK�� PDND�
GLODNXNDQ� VXDWX� DQDOLVLV� SUREDELOLVWLN� NHUXQWXKDQ�
SDGD� VLOO� SLOODU GHQJDQ EDWDV� QLODL� VWUHQJWK� IDFWRU
DGDODK������ �0DUWLQ�GDQ�0D\EHH���������&XPXODWLI�
'HQVLW\�)XQFWLRQ �&')� GDSDW�GLGHIHQLVLNDQ�VHSHUWL�
SHUVDPDDQ�GLEDZDK�LQL���
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%HUGDVDUNDQ� SHUVDPDDQ� � GDQ� �� GLDWDV�� NHPXGLDQ�
GLODNXNDQ� DQDOLVLV� SUREDELOLWDV� GHQJDQ� EDQWXDQ�
VRIWZDUH� 0DWODE�5���� XQWXN� PHPSHUROHK� JUDILN�
NXPXODWLI� NHUXQWXKDQ� GL� PDVLQJ� ± PDVLQJ�
NHWHEDODQ�VLOO�SLOODU GL�&URVV�&XW ;, 6RXWK��VHSHUWL�
SDGD�JDPEDU���VDPSDL�GHQJDQ���
D� *DPEDU� ��� PHPSHUOLKDWNDQ� SUREDELOLWDV�

NHUXQWXKDQ� SDGD� VLOO� SLOODU GL� &URVV� &XW ;,�
6RXWK GHQJDQ� WHEDO� VLOO� SLOODU ��� PHWHU��
GLPDQD� GDUL� KDVLO� DQDOLVLV� SUREDELOLWDV�
GLSHUROHK� QLODL� &XPXODWLI� 'HQVLW\� )XQFWLRQ
�&')�� VHEHVDU���������GHQJDQ� UHOLDELOWDVQ\D�
��������'DUL�KDVLO�DQDOLVLV�SUREDELOLWDV�PDND�
VLOO�SLOODU SDGD�EORN�&URVV�&XW�;, 6RXWK PDVLK�
GDSDW� GLODNXNDQ� NHJLDWDQ� SLOODU� UREELQJ��
NDUHQD�QLODL�SUREDELOLWDV�NHUXQWXKDQ�SDGD�EORN�
&URVV�&XW ;,�6RXWK �������-��&RQQRU�������

6XPEHU���2ODKDQ�3HQXOLV������
*DPEDU����1LODL�.XPXODWLI�SDGD�VLOO�SLOODU�GL�&URVV�

&XW�;,�6RXWK�GHQJDQ�WHEDO�VLOO�SLOODU����
PHWHU

6XPEHU���2ODKDQ�3HQXOLV������

*DPEDU��� 1LODL�.XPXODWLI�SDGD�VLOO�SLOODU�GL�&URVV�
&XW�;,�6RXWK�GHQJDQ�WHEDO�VLOO�SLOODU ���
PHWHU

E� *DPEDU� �� PHQXQMXNDQ� SUREDELOLWDV�
NHUXQWXKDQ� VLOO� SLOODU GL�&URVV� &XW ;,�6RXWK
GHQJDQ�WHEDO�VLOO�SLOODU ���PHWHU��GLPDQD�GDUL�
KDVLO� DQDOLVLV� SUREDELOLWDV� GLSHUROHK� QLODL�
&XPXODWLI� 'HQVLW\� )XQFWLRQ �&')�� VHEHVDU�
�������� GHQJDQ� UHOLDELOWDVQ\D� �������� 'DUL�
KDVLO�DQDOLVLV�SUREDELOLWDV�PDND�VLOO�SLOODU SDGD�
EORN� &URVV� &XW� ;,� 6RXWK PDVLK� GDSDW�
GLODNXNDQ� NHJLDWDQ� SLOODU� UREELQJ�� NDUHQD�
QLODL�SUREDELOLWDV�NHUXQWXKDQ�SDGD�EORN &URVV�
&XW ;,�6RXWK �������-��&RQQRU�������

F� *DPEDU� ���� PHQXQMXNDQ� SUREDELOLWDV�
NHUXQWXKDQ� VLOO� SLOODU GL�&URVV� &XW ;,�6RXWK
GHQJDQ� WHEDO� VLOO� SLOODU ��PHWHU�� GLPDQD� GDUL�
KDVLO� DQDOLVLV� SUREDELOLWDV� GLSHUROHK� QLODL�
&XPXODWLI� 'HQVLW\� )XQFWLRQ �&')�� VHEHVDU�
�������� GHQJDQ� UHOLDELOWDVQ\D� �������� 'DUL�
KDVLO�DQDOLVLV�SUREDELOLWDV�PDND�VLOO�SLOODU SDGD�
EORN� &URVV� &XW� ;,� 6RXWK WLGDN� GDSDW�
GLODNXNDQ� NHJLDWDQ� SLOODU� UREELQJ�� NDUHQD�
QLODL�SUREDELOLWDV�NHUXQWXKDQ�SDGD�EORN &URVV�
&XW ;,�6RXWK !������-��&RQQRU�������

6XPEHU���2ODKDQ�3HQXOLV������
*DPEDU� ��� 1LODL� .XPXODWLI� SDGD� VLOO� SLOODU� GL�

&URVV� &XW� ;,� 6RXWK� GHQJDQ� WHEDO� VLOO�
SLOODU���PHWHU

.(6,038/$1�

�� $GD�KXEXQJDQ�\DQJ�VLJQLILNDQ�DQWDUD� WHEDO� VLOO�
SLOODU SDGD� &URVV� &XW ;,� 6RXWK GLPDQD� QLODL�
SHQJDUXK� VWUHQJWK� IDFWRU GDQ� NHWHEDODQ� VLOO
SLOODU GHQJDQ� QLODL� NRHILVLHQ� GHWHUPLQDVL� \DQJ�
GLWXQMXNDQ� GHQJDQ� QLODL� 5�  � ������� DUWLQ\D�
QLODL�VWUHQJWK IDFWRU DNDQ�PHQLQJNDW�DSDELOD�VLOO�
SLOODU GL�&URVV�&XW�;, 6RXWK VHPDNLQ�WHEDO

�� 3UREDELOLWDV�NHUXQWXKDQ�VLOO�SLOODU GL�&URVV�&XW
;,� 6RXWK�� GHQJDQ� EDWDV� VWUHQJWK� IDFWRU ����
PHQXQMXNDQ� EDKZD� SUREDELOLWDV� NHUXQWXKDQ�
SDGD� VLOO� SLOODU GHQJDQ� WHEDO� ��� PHWHU� DGDODK�



�

�������� WHEDO� VLOO� SLOODU ��� PHWHU� SUREDELOLWDV�
NHUXQWXKDQ� �������� NHWHEDODQ� �� PHWHU�
SUREDELOWDV�NHUXQWXKDQ�DGDODK�������

8&$3$1�7(5,0$.$6,+

3DGD� NHVHPSDWDQ� LQL� SHQXOLV� PHQJXFDSNDQ�
WHULPDNDVLK�NHSDGD ��
�� 37�� &LEDOLXQJ� 6XPEHUGD\D� \DQJ� WHODK�

PHQJLMLQNDQ� SHQXOLV� XQWXN� PHQJDPELO� GDWD� GL�
%ORN�&LELWXQJ��

�� %DSDN� 'U�� ,U�� %DUOLDQ� 'ZLQDJDUD��07� \DQJ�
WHODK�PHPEHULNDQ�PDVXNDQ�EDJL� SHQXOLV�GDODP�
SHQ\XVXQDQ�SDSHU�

�� %DSDN� 'U�� ,U�� 6�� .RHVQDU\R��06�F��,30� \DQJ�
WHODK� PHPEHULNDQ� LMLQ� NHSDGD� SHQXOLV� XQWXN�
PHQJJXQDNDQ� SHUDODWDQ� XML� GL� /DERUDWRULXP�
$VLD�5RFN�7HVW��

'$)7$5�3867$.$�

$OH[DQGURV� '�� $QGHUDV� %��� ������ (YDOXDWLQJ�
3HUIRUPDQFH�RI�/LJQLWH�3LOODUV�:LWK��'�7HFQLTXHV�
DQG� �'�1XPHULFDO�$QDO\VHV�� ,QWHUQDWLRQDO� -RXUQDO�
RI� 0LQLQJ� 6FLHQH� DQG� 7HFKQRORJ\�� (OVHYLHU� %�9��
RQ� EHKDOI� RI� &KLQD� 8QLYHUVLW\� RI� 0LQLQJ� 	�
7HFKQRORJ\������������

$QGU]HM� 6�� 1RZDN�� .HYLQ� 5�� &ROOLQV��� ������
5HOLDELOLW\�RI�6WUXFWXUHV��0F*UDZ�+LOO�&RPSDQLHV

&RQQRU�/DQJIRUG��-�DQG�0DUN�6��'LHGHULFKV��������
$SSOLFDWLRQ� RI� 5HOLDELOLW\�0HWKRGV� LQ� *HRORJLFDO��
'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV�DQG�*HRORJLFDO�
(QJLQHHULQJ�� 4XHHQ¶V� 8QLYHUVLW\�� .LQJVWRQ��
2QWDULR��&DQDGD

&RDWHV�� '�� )��� ������ 5RFN� 0HFKDQLFV� 3ULQFLSOHV��
&$10(7�(QHJ\��0LQHV�DQG�5HVRXUHV�&DQDGD�
'HYRUH�� -�� /��� ������ 3UREDELOLW\� DQG� VWDWLVWLFV� IRU�
(QJLQHHULQJ� DQG� WKH� 6FLHQVH�� �WK� (G��� 'X[EXU\�
3UHVV��1HZ�<RUN�

(VWHUKXL]HQ� *6��� ������ -RLQWLQJ� HIIHFWV� RQ� SLOODU�
VWUHQJWK� ,Q��3HQJ�66��0DUN�&��HGV��3URFHHGLQJV�RI�
WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *URXQG�
&RQWURO� LQ� 0LQLQJ�� 0RUJDQWRZQ�� :9�� :HVW�
9LUJLQLD�8QLYHUVLW\��SS�����±����

)HUVRQ��6���+DMDJRV��-��*���%HUOHDQW��'���=KDQJ��-���
7XFNHU��:�� 7��� *LQ]EXUJ�� /�� DQG� 2EHUNDPSI� :��
��������'HSHQGHQFH�LQ�'HPSVWHU�6KDIHU�WKHRU\�DQG�
SUREDELOLW\�ERXQGV� DQDO\VLV��6DQGLD�5HSRUW�6$1'�
����������� 6DQGLD� 1DWLRQDO� /DERUDWRULHV��
$OEXTXHUTXH

+DOO�� -�� :�� DQG� /DZU\�� -�� �������� *HQHUDWLRQ��
FRPELQDWLRQ� DQG� H[WHQVLRQ� RI� UDQGRP� VHW�
DSSUR[LPDWLRQV� WR� FRKHUHQW� ORZHU� DQG� XSSHU�
SUREDELOLWLHV�� 5HOLDELOLW\� (QJLQHHULQJ� 	� 6\VWHP�
6DIHW\������������

+DPULQ�� � +�� 2������� &KRRVLQJ� DQ� 8QGHUJURXQG�
PLQLQJ� PHWKRG�� ,Q� XQGHUJURXQG� PLQLQJ� PHWKRGV�
KDQGERRN�:�� $�� +DVWUXOLG� �HG��� ��� ± ����� 1HZ�
<RUN�� 6RF�� 0LQ� (QJUV�� $P�� ,QVW�� 0LQ�� 0HWDOO��
3HWUROP��(QJUV

/DZ�� $�� 0�� .HOWRQ� DQG�:�� '��� ������ 6LPXODWLRQ�
0RGHOLQJ� DQG� $QDO\VLV�� �UG� (G��� 0F*UDZ�+LOO��
1HZ�<RUN�

0DGH�$VWDZD��5���.UDPDGLEUDWD��6���5LGKR�.UHVQD�
:DWLPHQD���������0HNDQLND�%DWXDQ��/DERUDWRULXP�
*HRPHNDQLND� GDQ� 3HUDODWDQ� 7DPEDQJ� ,7%�
%DQGXQJ�

0DUWLQ�� &�� '� DQG� 0D\EHH�� :�� *��� ������ 7KH�
6WUHQJWK� 2I� +DUG� 5RFN� 3LOODUV�� ,QWHUQDWLRQDO�
-RXUQDO� RI� 5RFN� 0HFKDQLV� DQG� 0LQLQJ�� ��������
�����

1LFN�� 7�� 7KRPRSRXORV��� ������ 6WDWLVWLFDO�
'LVWULEXWLRQV��$SOLFDWLRQV�DQG�3DUDPHWHU�(VWLPDWHV��
6SULQJHU

6DODPRQ� 0'*�� &DQEXODW� ,�� 5\GHU� -$��� ������
6HDP�VSHFLILF� SLOODU� VWUHQJWK� IRUPXODH� IRU� VRXWK�
DIULFDQ FROOLHULHV��,Q��<DOH�'3��+ROW]�6&��%UHHGV�&��
2]ED\�8�� HGV�� 3URFHHGLQJV� RI� WKH� ��VW�8�6�� 5RFN�
0HFKDQLFV�6\PSRVLXP� �*ROGHQ��&2�� -XQH� ��±����
�������$OH[DQGULD��9$��$PHULFDQ�5RFN�0HFKDQLFV�
$VVRFLDWLRQ��3DSHU���������

7MRQJ�:�� )RHN��� ������ $SOLNDVL� 6WDWLVWLN� (NVWULP�
GDQ�6LPXODVL�0RQWH�&DUOR�'DODP�3HQHQWXDQ�%HEDQ�
5HQFDQD� 3DGD� 6WUXNWXU� 'HQJDQ� 8PXU� *XQD�
7HUWHQWX��8QLYHUVLWDV�3HWUD��9RO�����1R��������


