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$���/DWDU�%HODNDQJ

.HEXWXKDQ�EDKDQ�EDNX�XQWXN�LQGXVWUL�SHQJ�
RODKDQ�ND\X�GDQ�VHUDW�GDUL�WDKXQ�NH�WDKXQ�VHODOX�
PHQJDODPL� SHQLQJNDWDQ�� GL� SLKDN� ODLQ� SDVRNDQ�
EDKDQ� EDNX� GDUL� KXWDQ� DODP� SURGXNVL� VHPDNLQ�
PHQXUXQ�� DNLEDWQ\D� WHUMDGL� NHODQJNDDQ� EDKDQ�
EDNX�LQGXVWUL�SHQJRODKDQ�ND\X��.HEXWXKDQ�ND\X�
QDVLRQDO�WDKXQ������PHQLQJNDW�PHQMDGL������MXWD�

� �
P ��GDQ���±���MXWD�P �GLSHUXQWXNDQ�XQWXN�SXOS�
�5HSXEOLND���������2OHK�NDUHQD�LWX��SHUOX�GLODNX�
NDQ�SHQJHPEDQJDQ�KXWDQ�WDQDPDQ�\DQJ�OXDV�

6DDW�LQL��MDERQ�PHUDK��$QWKRFHSKDOXV�PDFUR�
SK\OOXV��5R[E���+DYLO��PHUXSDNDQ�MHQLV�WDQDPDQ�
DOWHUQDWLI�\DQJ�GLSULRULWDVNDQ�GDODP�SHPEDQJXQ�
DQ�KXWDQ�WDQDPDQ�SHQJKDVLO�ND\X��5DPD\DQWL�HW�
DO���������0LQGDZDWL�HW�DO����������7DQDPDQ�LQL�
WHUJRORQJ� FHSDW� WXPEXK�� XPXU� �� �HQDP�� WDKXQ�
GHQJDQ�NRQGLVL�EXGLGD\D�\DQJ�EDLN�PDPSX�WXP�
EXK�PHQFDSDL�WLQJJL����P�GDQ�GLDPHWHU�EDWDQJ����
FP��+DODZDQH�HW�DO����������7HNVWXU�ND\XQ\D�KD�
OXV� GHQJDQ�ZDUQD�PHUDK� \DQJ� XQLN�� NHUDSDWDQ�

�
VHUDW������J�FP ��NDGDU�DLU������NHWHJXKDQ�OHQWXU�

�
VWDWLV��������NJ�FP ��NHWHJXKDQ�WHNDQ�VHUDW��������

�
NJ�FP ��$EGXUDFKPDQ�	�+DGMLE����������.HUDSD�

�
WDQ�ND\X����±����NJ�P ��ZDUQD�SXWLK�NUHP��NHODV�
NXDW�,,�,,,�GDQ�NHODV�DZHW�,9�VHUWD�NHODV�VHGDQJ�
GDODP�KDO�PHQ\HUDS�EDKDQ�SHQJDZHW��0DUWDZL�
GMD\D�HW�DO���������0DQGDQJ�HW�DO�����������.D\X�
LQL�GLJXQDNDQ�VHEDJDL�EDKDQ�EDQJXQDQ�QRQ�NRQV�
WUXNVL��IXUQLWXUH��SO\ZRRG��SDSDQ��SHWL��NRUHN�DSL�
GDQ�SXOS��+DODZDQH�HW�DO���������

'DODP�UDQJND�SHQ\HGLDDQ�ELELW�MDERQ�PHUDK�
EHUPXWX�VHFDUD�JHQHWLN��ILVLN�GDQ�ILVLRORJLV�GD�
ODP� MXPODK�\DQJ� FXNXS�GDQ� WHSDW�ZDNWX� GDSDW�
GLSHUROHK�PHODOXL� WHNQLN� SHUEDQ\DNDQ� WDQDPDQ�
VHFDUD�YHJHWDWLI��&DUD�VWHN�PHUXSDNDQ�WHNQLN�SHU�
EDQ\DNDQ�YHJHWDWLI�\DQJ�OHELK�HIHNWLI�GDQ�HILVLHQ��
NDUHQD�GDODP�SHODNVDQDDQQ\D�OHELK�PXGDK�GDQ�
PXUDK�GLEDQGLQJNDQ�GHQJDQ�WHNQLN�SHUEDQ\DNDQ�
YHJHWDWLI�ODLQQ\D��3HUWXPEXKDQ�VWHN�GLSHQJDUXKL�
ROHK�LQWHUDNVL�IDNWRU�JHQHWLN�GDQ�IDNWRU�OLQJNXQJ�
DQ��+DUWPDQQ�HW�DO����������)DNWRU�JHQHWLN�PHOL�
SXWL�NDQGXQJDQ�FDGDQJDQ�PDNDQDQ��NHWHUVHGLDDQ�
DLU�� XPXU� WDQDPDQ��KRUPRQ�HQGRJHQ��GDQ� MHQLV�
WDQDPDQ��)DNWRU�OLQJNXQJDQ�\DQJ�PHPSHQJDUXKL�
NHEHUKDVLODQ�SHPEXDWDQ�VWHN��DQWDUD�ODLQ��PHGLD�
SHUDNDUDQ��NHOHPEDEDQ��VXKX��LQWHQVLWDV�FDKD\D�
GDQ� WHNQLN� VWHN�� 3HQJJXQDDQ�PHGLD� \DQJ� WHSDW�
PHQHQWXNDQ�NHEHUKDVLODQ�SHUDNDUDQ�VWHN��2UV�	�
$QDSDOL���������0HGLD�EHUSHUDQ�VHEDJDL�SHQ\DQJ�
JD� VWHN� GDQ� PHPEHULNDQ� NRQGLVL� OLQJNXQJDQ�
RSWLPXP�WHUXWDPD�NDQGXQJDQ�DLU�SRWHQVLDO��.DQ�

GXQJDQ� DLU� GDODP� PHGLD� GDSDW� PHPSHQJDUXKL�
NDQGXQJDQ� DLU� SRWHQVLDO� VWHN� \DQJ� GDSDW� PH�
QHQWXNDQ�NHEHUKDVLODQ�SHUDNDUDQ� VWHN� �/HEXGH��
�������8QWXN�PHQLQJNDWNDQ�SHUDNDUDQ�VWHN�GDSDW�
GLWDPEDKNDQ�]DW�SHQJDWXU�WXPEXK�DXNVLQ��+DUW�
PDQQ�HW�DO���������7DL]�	�=HLJHU���������

-DERQ�PHUDK�GDSDW�GLSHUEDQ\DN�GHQJDQ�PHQJ�
JXQDNDQ�VWHN�EDWDQJ��QDPXQ�WLQJNDW�NHEHUKDVL�
ODQQ\D�PDVLK�UHQGDK�\DLWX�SHUVHQWDVH�KLGXS���������
SHUVHQWDVH�EHUDNDU��������6DHSXORK��������� �6DODK�
VDWX�DOWHUQDWLI�XQWXN�PHQLQJNDWNDQ�NHEHUKDVLODQ�
GDSDW�PHQJJXQDNDQ�VWHN�SXFXN��3HUEDQ\DNDQ�WD�
QDPDQ�MDERQ�SXWLK�PHQJJXQDNDQ�EDKDQ�VWHN�SX�
FXN�EDJLDQ�SDQJNDO�PHQJKDVLONDQ�SHUVHQ�KLGXS�
�����VHGDQJNDQ�EDJLDQ�WHQJDK�GDQ�EDJLDQ�SXFXN�
PDVLQJ�PDVLQJ�PHQJKDVLONDQ�SHUVHQ�KLGXS�����
SDGD�XPXU����PLQJJX��6DSXWUD�HW�DO����������3HQJ�
JXQDDQ�]DW�SHQJDWXU�WXPEXK�����SSP�GDUL�FDP�
SXUDQ���������1DSWKDOHQH��1$$�����������,%$�
PDPSX�PHQJKDVLONDQ� SHUVHQ� KLGXS� VWHN� MDERQ�
SXWLK�WHUWLQJJL�\DLWX�VHEDQ\DN�����GHQJDQ�SDQ�
MDQJ�WXQDV�������FP�GDQ�SDQMDQJ�DNDU�������FP�
�3XWUD�HW� DO��� �������3HQHOLWLDQ�EHUWXMXDQ�XQWXN�
PHQJHWDKXL� SHQJDUXK� EHEHUDSD� PDFDP� PHGLD�
GDQ�SHPEHULDQ�]DW�SHQJDWXU�WXPEXK�,%$�WHUKD�
GDS�SHUWXPEXKDQ�VWHN�MDERQ�PHUDK��$QWKRFHSKD�
OXV�PDFURSK\OOXV��5R[E���+DYLO���
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$���:DNWX�GDQ�/RNDVL�3HQHOLWLDQ�

3HQHOLWLDQ�GLODNVDQDNDQ�SDGD�EXODQ�2NWREHU�
VDPSDL�GHQJDQ�'HVHPEHU�������/RNDVL�3HQHOL�
WLDQ�GL�/DERUDWRULXP�6LOYLNXOWXU�3XVDW�3HQHOLWLDQ�
GDQ�3HQJHPEDQJDQ��+XWDQ�GDQ�.RQVHUYDVL�$ODP�
�3�+.$���*XQXQJ�%DWX��%RJRU�

%���3URVHGXU�SHQHOLWLDQ

%DKDQ� VWHN� SXFXN� MDERQ�PHUDK� GDUL� DQDNDQ�
EHUXPXU���EXODQ�GLSRWRQJ�GHQJDQ�XNXUDQ�PLQL�
PDO����GXD��UXDV�GDXQ����QRGXO���'DXQ�GDXQ�ED�
KDQ�VWHN�GLEXDQJ�����GXD��GDXQ�\DQJ�GLVLVDNDQ�GL�
SRWRQJ�VHSDUXKQ\D��%DJLDQ�EDZDK�EDKDQ�VWHN�GL�
EHUL�]DW�SHQJDWXU�WXPEXK�VHVXDL�SHUODNXDQ�GHQJDQ�
FDUD�GLFHOXS�VHODPD�OLPD�PHQLW��NHPXGLDQ�GLWD�
QDP� SDGD�PHGLD� VWHN� VHVXDL� SHUODNXDQ� GHQJDQ�
ZDGDK�SRW�WUD\��0HGLD�VWHN�NHPXGLDQ�GLOHWDNNDQ�
GL� UXPDK� NDFD� \DQJ� GLOHQJNDSL� GHQJDQ� VLVWHP�
SHQGLQJLQ�SHQJNDEXWDQ��.2))&2�6\VWHP���5DQ�
FDQJDQ�SHQHOLWLDQ�PHQJJXQDNDQ�5DQFDQJDQ�)DN�
WRULDO� GDODP�5DQFDQJDQ�$FDN�/HQJNDS� �5$/���
)DNWRU�SHUWDPD�DGDODK�PHGLD�VWHN�WHUGLUL�DWDV���
WDUDI�\DLWX�SDVLU��$����]HROLW��$����VHUEXN�VDEXW�

9RO����1R����$JXVWXV��������������
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NHODSD���DUDQJ�VHNDP�SDGL� �����Y�Y�� �$����GDQ�
VHUEXN�VDEXW�NHODSD���VHNDP�SDGL������Y�Y���$����
)DNWRU� NHGXD� DGDODK� ]DW� SHQJDWXU� WXPEXK� ,%$�
�,QGROH�%XWLULF�$FLG��WHUGLUL�DWDV���WDUDI�\DLWX���
SSP�,%$��%��������SSP�,%$��%��������SSP�,%$�
�%����GDQ�������SSP�,%$��%����6HWLDS�SHUODNXDQ�
GLXODQJ� �� �WLJD�� NDOL� GDQ� VHWLDS� XODQJDQ� WHUGLUL�
GDUL����VWHN��3DGD�XPXU�WLJD�EXODQ�VHWHODK�WDQDP�
UHVSRQ�SHUWXPEXKDQ�\DQJ�GLDPDWL�PHOLSXWL�SHU�
VHQWDVH�VWHN�EHUDNDU��SDQMDQJ�DNDU��SDQMDQJ�WXQDV��
MXPODK�DNDU��ELRPDVVD�WXQDV�GDQ�ELRPDVVD�DNDU�

&���$QDOLVLV�PHGLD�VWHN�MDERQ�PHUDK

$QDOLVLV�PHGLD�VWHN�GLODNXNDQ�GL�ODERUDWRULXP�
WDQDK�6($0(2�%,27523��PHOLSXWL��EXON�GHQ�
VLW\��NHUDSDWDQ�OLPEDN���UXDQJ�SRUL�GDQ�NDGDU�DLU�
WDQDK��.HUDSDWDQ� OLPEDN� GLKLWXQJ� EHUGDVDUNDQ�
EHUDW�NHULQJ�WDQDK�GLEDJL�YROXPH��J�FF���3HQJH�
ULQJDQ� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� JUDYL�

R R
PHWUL� SDGD� VXKX� ��� &��� �� &� VHODPD� ��� MDP��
5XDQJ�SRUL� WRWDO�PHGLD�GLKLWXQJ�GHQJDQ�PHQJ�
JXQDNDQ�UXPXV�VHEDJDL�EHULNXW��

5XDQJ�3RUL�7RWDO� �������±�%XON�'HQVLW\���[�����
���������������������������������������

.DGDU�DLU�PHGLD�GLXNXU�GHQJDQ�PHQJJXQDNDQ�
DODW�3UHVVXUH�3ODWH�$SSDUDWXV�SDGD�WHNDQDQ�S)�
�ORJ�WLQJJL�DLU�����S)����S)�������NDSDVLWDV�ODSDQJ���
GDQ�S)�������WLWLN� OD\X�SHUPDQHQ���$LU� WHUVHGLD�
GDODP�PHGLD����YROXPH��PHUXSDNDQ�KDVLO�SHU�
KLWXQJDQ� GDUL� NDGDU� DLU� PHGLD� SDGD� NDSDVLWDV�
ODSDQJ� GLNXUDQJL� GHQJDQ� NDGDU� DLU�PHGLD� SDGD�
WLWLN� OD\X� SHUPDQHQ�� 3RUL� GUDLQDVH� FHSDW� ���
YROXPH��DGDODK�KDVLO�SHUKLWXQJDQ�GDUL�UXDQJ�SRUL�
WRWDO�GLNXUDQJL�GHQJDQ�NDGDU�DLU�PHGLD�SDGD�S)�

������3RUL�GUDLQVH� ODPEDW�PHUXSDNDQ�KDVLO�SHU�
KLWXQJDQ�GDUL�NDGDU�DLU�PHGLD�SDGD�S)������GLNX�
UDQJL�GHQJDQ�NDGDU�DLU�PHGLD�SDGD�NDSDVLWDV�OD�
SDQJ��S)��������+DUGMRZLJHQR��������

'���$QDOLVLV�GDWD

'DWD� KDVLO� SHQJDPDWDQ� NHPXGLDQ� GLDQDOLVLV�
EHUGDVDUNDQ� DQDOLVLV� VLGLN� UDJDP�� 8QWXN� GDWD�
SHUVHQ�VWHN�EHUDNDU�WHUOHELK�GDKXOX�GLODNXNDQ�XML�
NHQRUPDODQ� GDWD�� $SDELOD� KDVLO� DQDOLVLV� XML�)�
PHQXQMXNNDQ�SHQJDUXK�Q\DWD��PDND�GLODQMXWNDQ�
GHQJDQ�XML�EHGD�'XQFDQ��0DWWMLN�	�6XPHUWDMD\D��
�������

�
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$���+DVLO

+DVLO�DQDOLVLV�VLGLN�UDJDP��7DEHO����PHQXQ�
MXNNDQ� EDKZD� PHGLD� VWHN� EHUSHQJDUXK� VDQJDW�
Q\DWD�WHUKDGDS�SHUVHQ�VWHN�EHUDNDU��SDQMDQJ�DNDU��
MXPODK�DNDU��ELRPDVVD�WXQDV�GDQ�ELRPDVVD�DNDU��
VHUWD�EHUSHQJDUXK�Q\DWD�WHUKDGDS�SDQMDQJ�WXQDV�
GDQ� ELRPDVVD� WXQDV�� 3HQDPEDKDQ� ]DW� SHQJDWXU�
WXPEXK�EHUSHQJDUXK� VDQJDW� Q\DWD� SDGD� MXPODK�
DNDU��SDQMDQJ�DNDU��SDQMDQJ�WXQDV��ELRPDVVD�DNDU��
GDQ�ELRPDVVD�WXQDV�WHWDSL�WLGDN�EHUSHQJDUXK�Q\D�
WD�WHUKDGDS�SHUVHQ�VWHN�EHUDNDU��,QWHUDNVL�DQWDUD�
PHGLD�GDQ�]DW�SHQJDWXU�WXPEXK�KDQ\D�EHUSHQJD�
UXK�VDQJDW�Q\DWD�WHUKDGDS�MXPODK�DNDU��SDQMDQJ�
DNDU�GDQ�SDQMDQJ�WXQDV�

+DVLO� XML� ODQMXW� SHQJDUXK� PHGLD� WDQDP� WHU�
KDGDS�SHUVHQ�VWHN�EHUDNDU�GDQ�ELRPDVVD�PHQXQ�
MXNNDQ�EDKZD�VWHN�SXFXN�MDERQ�PHUDK�ELVD�PHQJ�

7DEHO��7DEOH����� 5HNDSLWXODVL�)�KLWXQJ�SHQJDUXK�SHUODNXNDQ�PHGLD�GDQ�]DW�SHQJDWXU�WXPEXK�WHUKDGDS�
SDUDPHWHU�SHUWXPEXKDQ�VWHN�MDERQ�PHUDK��5HFDSLWXODWLRQ�RI�)�FRXQW�RI�WKH�WUHDWPHQW�RI�
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.HWHUDQJDQ��5HPDUNV���WQ� � WLGDN�Q\DWD�SDGD�WDUDI�XML�������QRW�VLJQLILFDQWO\�DW������OHYHO�
� 
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-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

JXQDNDQ� PHGLD� WDQDP� SDVLU�� ]HROLW�� DWDX� FDP�
SXUDQ�VHUEXN�VDEXW�NHODSD�GDQ�VHNDP�SDGL�������
Y�Y�� GHQJDQ� QLODL� SHUVHQ� VWHN� EHUDNDU� PDVLQJ�
PDVLQJ�VHEHVDU����������������GDQ���������7D�
EHO�����3DGD�UHVSRQ�MXPODK�DNDU��SDQMDQJ�DNDU�GDQ�
SDQMDQJ�WXQDV�WHUMDGL�LQWHUDNVL�\DQJ�Q\DWD�DQWDUD�
PHGLD�WDQDP�GHQJDQ�]DW�SHQJDWXU�WXPEXK��7DEHO�
����0HGLD�SDVLU��]HROLW�GDQ�VHUEXN�NHODSD���VHNDP�
SDGL� ELVD� GLJXQDNDQ� VHEDJDL�PHGLD� WDQDP� VWHN�
MDERQ� PHUDK�� -LND� PHQJJXQDNDQ� PHGLD� SDVLU��
PDND�WDQSD�SHPEHULDQ�]DW�SHQJDWXU�WXPEXK�WHODK�
PHQJKDVLONDQ� SDQMDQJ� DNDU� \DQJ� WHUEDLN� \DLWX�
������FP��WHWDSL�GHQJDQ�SHPEHULDQ�]DW�KRUPRQ�
,%$����������GDQ�������SSP�PHQXQMXNNDQ�MXP�
ODK�DNDU�\DQJ�WLGDN�EHUEHGD�Q\DWD�GDQ�WHUKDGDS�
NRQWURO� EHUEHGD� VHFDUD� VLJQLILNDQ�� 6HODQMXWQ\D�
SDGD�PHGLD�SDVLU�MLND�GLEHUL�KRPRQ�,%$����������
SSP�GDQ�������SSP�PHQMXNNDQ�UDWD�UDWD�SDQMDQJ�
WXQDV�\DQJ�VDPD�GDQ�SDQMDQJ�WXQDV�OHELK�SHQGHN�
GDULSDGD� NRQWURO��$SDELOD�PHQJJXQDNDQ�PHGLD�
]LROLW�� PDND� WLGDN� PHPEHULNDQ� SHQJDUXK� \DQJ�
VLJQLILNDQ� WHUKDGDS� SDQMDQJ� DNDU� GDQ� SDQMDQJ�
WXQDV�� VHGDQJNDQ� WHUKDGDS� MXPODK� DNDU� SHP�
EHULDQ� KRUPRQ� ����� ���� GDQ� ������ SSP� WLGDN�
EHUEHGD�Q\DWD�WHWDSL�EHUEHGD�VLJQLILNDQ�WHUKDGDS�
NRQWURO�� $SDELOD� PHQJJXQDNDQ� PHGLD� VHUEXN�
VDEXW� NHODSD� �� DUDQJ� VHNDP� SDGL�� PDND� SHP�
EHULDQ�]DW�SHQJDWXU�WXPEXK�WLGDN�PHPSHQJDUXKL�
SDQMDQJ�WXQDV��WHWDSL�WHUKDGDS�MXPODK�DNDU�SHP�
EHULDQ�KRUPRQ� ,%$�����SSP�\DQJ� WHUEDLN�GDQ�
WHUKDGDS� SDQMDQJ� DNDU� SHPEHULDQ� KRUPRQ� ,%$�
����SSP�\DQJ�WHUEDLN��3DGD�PHGLD�VHUEXN�NHODSD�
��VHNDP�SDGL��PDND�SHPEHULDQ�]DW�SHQJDWXU�WXP�
EXK�WLGDN�PHPEHULNDQ�SHQJDUXK�\DQJ�VLJQLILNDQ�
WHUKDGDS�SDQMDQJ�DNDU��QDPXQ� WHUKDGDS� MXPODK�
DNDU� SHPEHULDQ� KRUPRQ� ,%$� ������ SSP� \DQJ�

7DEHO��7DEOH����!3HQJDUXK�PHGLD�WHUKDGDS�SHUWXPEXKDQ�VWHN�MDERQ�PHUDK��7KH�HIIHFW�RI��PHGLD�RQ�JURZWK�
RI�WKH�UHG�MDERQ�FXWWLQJV�

0HGLD�

�0HGLD��

�$��

3HUVHQ�VWHN�EHUDNDU�

�3HUFHQWDJH�RI�URRWHG�

FXWWLQJV��

%LRPDVD�WXQDV�

�%LRPDVVD�RI�VKRRW��

%LRPDVD�DNDU�

�%LRPDVVD�RI�URRW��

���� �JUDP�� �JUDP��

�3DVLU�6DQG���$��� �����D� ������D� ������D�

�=HROLW�=HROLWH���$��� �����D� ������E� ������E�

6HUEXN�VDEXW�NHODSD���DUDQJ�

VHNDP�SDGL�&RFRQXW�KXVN���ULFH�

KXVN�FKDUFRDO������Y�Y���$���

�����E� ������F� ������F�

6HUEXN�VDEXW�NHODSD���VHNDP�

SDGL�&RFRQXW�KXVN���ULFH�KXVN��

�����Y�Y���$���
�����D� ������D� ������D�

�
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IROORZHG�E\�WKH�VDPH�OHWWHU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW�OHYHO�RI�����EDVH�RQ�'XQFDQ�0XOWLSOH�5DQJH�

WHUEDLN��GDQ�SHPEHULDQ�]DW�SHQJDWXU�WXPEXK�WHODK�
PHQJXUDQJL�SDQMDQJ�WXQDV�

+DVLO� SHQHOLWLDQ� LQL� WHODK�PHPEHULNDQ� DOWHU�
QDWLI�PHGLD�GDQ�]DW�SHQJD�WXU�WXPEXK�\DQJ�WHSDW��
\DLWX�����VWHN�MDERQ�ELVD�GLWXPEXKNDQ�SDGD�PHGLD�
SDVLU� GDQ� WLGDN�SHUOX�PHPEHULNDQ�]DW�SHQJDWXU�
WXPEXK������SDGD�PHGLD�]HROLW�FXNXS�GLEHUL�]DW�
SHQJDWXU�WXPEXK�����SSP�,%$������SDGD�PHGLD�
VHUEXN� VDEXW� NHODSD� �� DUDQJ� VHNDP� SDGL� SHUOX�
GLEHUL�KRUPRQ�,%$�����SSP��GDQ�����MLND�PHQJ�
JXQDNDQ�PHGLD�VHUEXN�VDEXW�NHODSD���VHNDP�SDGL�
SHUOX�GLEHUL�KRUPRQ�,%$�������SSP��3HPEHULDQ�
KRUPRQ� ,%$� WHODK� PHQXUXQNDQ� SDQMDQJ� DNDU��
SDQMDQJ�WXQDV�GDQ�ELRPDVVD�WXQDV�\DQJ�VLJQLIL�
NDQ��QDPXQ�VHPDNLQ�PHQLQJNDW�GRVLV�]DW�SHQJD�
WXU�WXPEXK�WHODK�PHQJKDVLONDQ�MXPODK�DNDU�GDQ�
ELRPDVVD�DNDU�\DQJ�VHPDNLQ�EDQ\DN��7DEHO����

%���3HPEDKDVDQ

3HQJJXQDDQ� PHGLD� SDVLU�� ]HROLW�� GDQ� FDP�
SXUDQ�VHUEXN�VDEXW�NHODSD���VHNDP�SDGL�������Y�Y��
ELVD�GLJXQDNDQ�VHEDJDL�PHGLD�VWHN�EHUDNDU�MDERQ�
PHUDK��3HPEHULDQ�KRUPRQ�,%$�WHODK�PHQXUXQ�
NDQ� SDQMDQJ� DNDU�� SDQMDQJ� WXQDV� GDQ� ELRPDVVD�
WXQDV�\DQJ�VLJQLILNDQ��QDPXQ�VHPDNLQ�PHQLQJ�
NDW�GRVLV�]DW�SHQJDWXU�WXPEXK�WHODK�PHQJKDVLO�
NDQ�MXPODK�DNDU�GDQ�ELRPDVVD�DNDU�\DQJ�VHPDNLQ�
EDQ\DN��+DO�LQL�PHQXQMXNNDQ�EDKZD�PHGLD�WHU�
VHEXW�FXNXS�EDLN�GLJXQDNDQ�VHEDJDL�PHGLD�SHU�
DNDUDQ�VWHN�MDERQ�PHUDK�

3HPEHULDQ� KRUPRQ� ,%$� ���� SSP� PDPSX�
PHQLQJNDWNDQ�MXPODK�DNDU�VHEHVDU�������������
����� GDQ� ����� GLEDQGLQJNDQ� GHQJDQ� WDQSD�
GLEHUL�=37�,%$���6WHN�MDERQ�PHUDK�PHPLOLNL�DNDU�
VHEDQ\DN����KHODL�VDPSDL�GHQJDQ����KHODL�VXGDK�

9RO����1R����$JXVWXV��������������
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FXNXS�EDLN�XQWXN�SHUWXPEXKDQ�VHODQMXWQ\D��3H�
QDPEDKDQ�,%$�����SSP�PDPSX�PHQLQJNDWNDQ�
MXPODK�DNDU�GDQ�ELRPDVVD�DNDU��QDPXQ�NRQVHQ�
WUDVL� WHUVHEXW� WHUODOX� WLQJJL� XQWXN�PHQJDNDUNDQ�
VWHN�MDERQ�PHUDK�\DQJ�EHUXPXU�PXGD����EXODQ���
+DO� LQL� GLWXQMXNNDQ� GHQJDQ� DGDQ\D� SHQXUXQDQ�
SDQMDQJ�DNDU�GDQ�SDQMDQJ�WXQDV�VWHN��%HUGDVDU�
NDQ�KDVLO�DQDOLVLV�GL�ODERUDWRULXP�WHUQ\DWD�EDKDQ�
VWHN� MDERQ�PHUDK� WHUVHEXW�PHQJDQGXQJ� DXNVLQ�
DODPL��,QGROH�DFHWLF�DFLG�DWDX�,$$��VHEHVDU��������
SSP��-XPODK�DXNVLQ�DODPL�\DQJ�WHUNDQGXQJ�GD�
ODP�EDKDQ�VWHN�WHUVHEXW� WHUEXNWL�FXNXS�RSWLPDO�
XQWXN�PHQGXNXQJ�SHUWXPEXKDQ�DNDU�VWHN��$NL�
Q\DOH� ������� PHQ\DWDNDQ� EDKZD� DXNVLQ� DODPL�
\DQJ�GLKDVLONDQ�WDQDPDQ�GDODP�NRQVHQWUDVL�\DQJ�
UHQGDK� DNDQ� PHQJDWXU� SURVHV� ILVLRORJLV� GDODP�
SHUWXPEXKDQ� WDQDPDQ�� %DKDQ� VWHN� \DQJ�PXGD�
XPXPQ\D�PDVLK�MXYHQLO�GDQ�PHQJDQGXQJ�DXNVLQ�
DODPL�\DQJ�WLQJJL�VHKLQJJD�GHQJDQ�SHQDPEDKDQ�
=37�,%$�NRQVHQWUDVL�UHQGDK�EDKNDQ�SDGD�EHEH�
UDSD� MHQLV� WDQDPDQ� GDSDW� ODQJVXQJ� GLDNDUNDQ�
WDQSD�SHQDPEDKDQ�=37�,%$��=DW�SHQJDWXU�WXP�
EXK��=37��,%$��LQGROH�EXW\ULF�DFLG��PHUXSDNDQ�
KRUPRQ�WXPEXK�DXNVLQ�\DQJ�VDQJDW�SHQWLQJ�SHUD�
QDQQ\D�GDODP�SURVHV�LQLVLDVL�SHPEHQWXNDQ�DNDU�
DGYHQWLI��+DFNHWW���������ZDODXSXQ�SHQJDUXKQ\D�
EHUEHGD�XQWXN�VHWLDS�WXPEXKDQ��6HFDUD�ILVLRORJLV�
LQLVLDVL�DNDU�DGYHQWLI�WHUJDQWXQJ�SDGD�NDQGXQJDQ�
DXNVLQ��HQGRJHQ��GDQ�QXWULVL�SDGD�MDULQJDQ�VHUWD�
XPXU�LQGXN�WDQDPDQ��+DUWPDQQ�HW�DO���������7UL�
SDKL�HW�DO���������6XOLFKDQWLQL�HW�DO����������3HP�
EHULDQ�=37�,%$�NRQVHQWUDVL�UHQGDK�MXJD�WHUEXNWL�
HIHNWLI�SDGD�WDQDPDQ�9LWH[�FRIDVVXV��\DQJ�PDQD�
SHPEHULDQ�=37�,%$�����SSP�PHQLQJNDWNDQ�SDQ�
MDQJ�DNDU�VWHN�9��FRIDVVXV�WDSL�WLGDN�PHQLQJNDW�
NDQ�MXPODK�DNDU��,UZDQWR����������

6HODLQ�LWX��EDKDQ�VWHN�MDERQ�PHUDK�\DQJ�GLJX�
QDNDQ�PHQJDQGXQJ�XQVXU�KDUD�1�GDQ�&�PDVLQJ�
PDVLQJ�VHEHVDU�������GDQ�������VHUWD�UDVLR�&�1�
�������.DQGXQJDQ�NDUERKLGUDW�\DQJ�WLQJJL�PDP�
SX� PHQLQJNDWNDQ� NHEHUKDVLODQ� SHUDNDUDQ� VWHN�
MDERQ�PHUDK��+DVLO�SHQHOLWLDQ�3HOOLFHU�HW�DO���������
PHQXQMXNNDQ� EDKZD� GDODP� SHPEHQWXNDQ� DNDU�
VWHN�WDQDPDQ�/DUL[�[�HXUROHSLV�WHUMDGL�SHQJXUD�
QJDQ�NDUERQ�GDQ�QLWURJHQ�VDDW�EHUDVLPLODVL��VH�
KLQJJD�MXPODK�FDGDQJDQ�&�GDQ�1�PHUXSDNDQ�IDN�
WRU�SHQHQWX�GDODP�SHPEHQWXNDQ�DNDU�VWHN�WDQD�
PDQ�

3HUNHPEDQJDQ� DNDU� VWHN� MDERQ� PHUDK� SDGD�
PHGLD�SDVLU�OHELK�EDLN�GLEDQGLQJNDQ�GHQJDQ�PH�
GLD� ODLQQ\D� �7DEHO� ����3HQJJXQDDQ�PHGLD�SDVLU� �
MXJD�EDLN�XQWXN�SHUWXPEXKDQ�DNDU�VWHN�WDQDPDQ�
&HVWUXP�QRFWXUQXP�PDXSXQ��3VLGLXP�JXDMDYD�/��
�5DKELQ�HW�DO���������6DUGRHL���������1DPXQ�EHU�

EHGD�KDOQ\D�XQWXN�WDQDPDQ�VRXU�SOXP��;LPHQLD�
FDIIUD� 6RQG��� SHQJJXQDDQ� PHGLD� SDVLU� KDQ\D�
PHQJKDVLONDQ�DNDU�VWHN�EHUXNXUDQ�SHQGHN��NDVDU�
GDQ�UDSXK��2ZXRU���������0HGLD�SDVLU�PHPLOLNL�
NHUDSDWDQ� OLQEDN� WHUWLQJJL� ������ J�FF�� VHKLQJJD�
UHODWLI� SDOLQJ� SDGDW�� WHWDSL� SRURVLWDVQ\D� ������
FHQGHUXQJ� WLGDN� EHUEHGD� Q\DWD� GHQJDQ� PHGLD�
]HROLW�������GDQ�PHGLD�FDPSXUDQ�VHUEXN�VDEXW�
NHODSD�GDQ�VHNDP�SDGL��������0HGLD�FDPSXUDQ�
VHUEXN�VDEXW�NHODSD���DUDQJ�VHNDP�SDGL�PHPLOLNL�
QLODL�NHUDSDWDQ�OLPEDN�\DQJ�UHQGDK�\DLWX�VHEHVDU�
����� J�FF��1LODL� NHUDSDWDQ� OLPEDN� \DQJ� UHQGDK�
PHQDQGDNDQ�VHPDNLQ�PXGDK�PHGLD�WHUVHEXW�PH�
QHUXVNDQ�DLU�DWDX�GLWHPEXV�ROHK�DNDU��+DUGMRZL�
JHQR�� ������� .HUDSDWDQ� OLPEDN� HUDW� NDLWDQQ\D�
GHQJDQ�SRURVLWDV�WDQDK�\DLWX�NHPDPSXDQ�WDQDK�
GDODP� PHQ\HUDS� DLU�� 3DGD� XPXPQ\D� VHPDNLQ�
SDGDW�WDQDK�PDND�SRUL�SRUL�WDQDK�VHPDNLQ�EHVDU�
VHKLQJJD�NXUDQJ�EDLN�GDODP�PHQDKDQ�DLU�DNLEDW�
Q\D� PHGLD� VHPDNLQ� VXOLW� XQWXN� PHQ\HUDS� GDQ�
PHQ\LPSDQ�DLU��6HEDOLNQ\D�VHPDNLQ�NHFLO�SRUR�
VLWDV�WDQDK��PDND��VHPDNLQ�PXGDK�PHQ\HUDS�GDQ�
PHQ\LPSDQ� DLU� XQWXN� GLWHPEXV� DNDU� WDQDP�DQ��
1DPXQ� WLGDN� GHPLNLDQ� KDOQ\D� GHQJDQ� PHGLD�
FDPSXUDQ� VHUEXN� VDEXW� NHODSD� �� DUDQJ� VHNDP�
SDGL� �$��� \DQJ� FHQGHUXQJ� EHUVLIDW� WLGDN� SDGDW�
QDPXQ� SRURVLWDVQ\D� OHELK� WLQJJL� ������ GLEDQ�
GLQJNDQ�GHQJDQ�NHWLJD�PHGLD�ODLQQ\D��:DODXSXQ�
GHPLNLDQ� NHPDPSXDQQ\D� XQWXN� PHQDKDQ� DLU�
FXNXS� EHVDU� VHKLQJJD� MXPODK� DLU� \DQJ� WHUVHGLD�
UHODWLI�WLQJJL������YRO���ZDODXSXQ�WLGDN�VHEDQ\DN�
PHGLD� FDPSXUDQ� VHUEXN� VDEXW� NHODSD� �� VHNDP�
SDGL��$���\DLWX�VHEHVDU�������6HODLQ�LWX�PHGLD�$��
PHPLOLNL�NDGDU�DLU�WLWLN�OD\X�SHUPDQHQ�GDQ�NDGDU�
DLU� NDSDVLWDV� ODSDQJ� \DQJ� WLQJJL� \DLWX� VHEHVDU�
����GDQ������7LWLN�OD\X�SHUPDQHQ�GDQ�NDSDVLWDV�
ODSDQJQ\D� \DQJ� WLQJJL� GDSDW�PHQJKDPEDW� SHU�
WXPEXKDQ�DNDU�VWHN�MDERQ�PHUDK��WHUEXNWL�GHQJDQ�
UHQGDKQ\D� MXPODK� DNDU�PDXSXQ� ELRPDVVD� DNDU� �
VWHN� \DQJ� GLKDVLONDQ� �������� JUDP��� .RQGLVL�
PHGLD�VHNDP�SDGL�\DQJ�EHUEHQWXN�DUDQJ�PHQ\H�
EDENDQ�SHQ\HUDSDQ�DLU�ROHK�VWHN�WLGDN�VHEDQGLQJ�
GHQJDQ�NDGDU�DLU�WHUVHGLD�GDODP�PHGLD��0HQXUXW�
0DFGRQDOG� ������� PHQ\DWDNDQ� EDKZD� SHQ\H�
UDSDQ�DLU�ROHK�VWHN�VHFDUD�WLGDN�ODQJVXQJ�VHEDQ�
GLQJ�GHQJDQ�NDGDU�DLU�WHUVHGLD�GDODP�PHGLD�GDQ�
DHUDVLQ\D��:LOVRQ�	�6WRIHOOD� �������GDQ�7DJK�
YDHL�HW�DO���������PHQ\DWDNDQ�EDKZD�VLIDW�ILVLND�
PHGLD� WHUXWDPD� NRQGLVL� GUDLQDVH� GDQ� DHUDVL��
VHFDUD� ODQJVXQJ� PDXSXQ� WLGDN� ODQJVXQJ� DNDQ�
EHUSHQJDUXK� WHUKDGDS� SHPEHQWXNDQ� DNDU� GDQ�
WXQDV�VWHN���5HLQ�HW�DO���������PHQ\DWDNDQ�EDKZD�
WLQJNDW� NHOHPEDEDQ� PHGLD� SHUDNDUDQ� VWHN� EHU�
SHQJDUXK� WHUKDGDS�NHPDPSXDQ� VWHN�XQWXN�PH�

9RO����1R����$JXVWXV��������������
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'DQX��.XUQLDZDQ�3XUZDND�3XWUL�GDQ�$WRN�6XELDNWR

3HUWXPEXKDQ�6WHN�-DERQ�0HUDK��$QWKRFHSKDOXV�PDFURSK\OOXV�>5R[E�@�+DYLO�
SDGD�%HUEDJDL�0HGLD�GDQ�=DW�3HQJDWXU�7XPEXK

Q\HUDS� DLU� GDQ� PHQJKDVLONDQ� DNDU� DGYHQWLI�� �
'HQJDQ� GHPLNLDQ� XQWXN� SHUDNDUDQ� VWHN� MDERQ�
PHUDK� GDUL� LQGXN� WDQDPDQ� \DQJ� PDVLK� PXGD�
GDSDW� PHQJJXQDNDQ�PHGLD� SDVLU� GHQJDQ� WDQSD�
GLEHULNDQ�]DW�SHQJDWXU�WXPEXK��NDUHQD�SHUDNDUDQ��
EDKDQ�VWHN�LQL�KDQ\D�PHPEXWXKNDQ�PHGLD�\DQJ�
PHPLOLNL� SRURVLWDV� \DQJ� WLGDN� EHVDU� QDPXQ�
PHPLOLNL� GUDLQDVH� \DQJ� EDLN� GHQJDQ� NDGDU� DLU�
SDGD� NDSDVLWDV� ODSDQJ� GDQ� WLWLN� OD\X� SHUPDQHQ�
\DQJ�UHQGDK��

,9���.(6,038/$1�'$1�6$5$1

3HUEDQ\DNDQ�YHJHWDWLI�WDQDPDQ�MDERQ�PHUDK�
GHQJDQ�EDKDQ�VWHN�GDUL�LQGXN�WDQDPDQ�EHUXPXU�
PXGD� GDSDW� PHQJJXQDNDQ� PHGLD� SDVLU�� ]LROLW��
PHGLD�VHUEXN�VDEXW�NHODSD���DUDQJ�VHNDP�SDGL��
GDQ� PHGLD� VHUEXN� VDEXW� NHODSD� �� VHNDP� SDGL�� �
6WHN� MDERQ�ELVD�GLWXPEXKNDQ�SDGD�PHGLD�SDVLU�
GDQ� WLGDN�SHUOX�PHPEHULNDQ� ]DW� SHQJDWXU� WXP�
EXK��3DGD�PHGLD�]HROLW�FXNXS�GLEHUL�]DW�SHQJDWXU�
WXPEXK�����SSP�,%$��SDGD�PHGLD�VHUEXN�VDEXW�
NHODSD���DUDQJ�VHNDP�SDGL�SHUOX�GLEHUL�KRUPRQ�
,%$�����SSP��GDQ�MLND�PHQJJXQDNDQ�PHGLD�VHU�
EXN�VDEXW�NHODSD���VHNDP�SDGL�SHUOX�GLEHUL�KRU�
PRQ�,%$�������SSP��3HPEHULDQ�KRUPRQ�,%$�WH�
ODK�PHQXUXQNDQ�SDQMDQJ�DNDU��SDQMDQJ�WXQDV�GDQ�
ELRPDVVD� WXQDV� VHFDUD� VLJQLILNDQ�� QDPXQ� SHP�
EHULDQ�]DW�SHQJDWXU�WXPEXK�GHQJDQ�GRVLV�VHPD�
NLQ�PHQLQJNDW� WHODK�PHQJKDVLONDQ� MXPODK�DNDU�
GDQ�ELRPDVVD�DNDU�\DQJ�VHPDNLQ�EDQ\DN�

8&$3$1�7(5,0$.$6,+

8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ� NHSDGD�
/DERUDWRULXP� 6LOYLNXOWXU� 3XVDW� /LWEDQJ� +XWDQ�
GDQ�WHNQLVLQ\D�DWDV�IDVLOLWDV�\DQJ�WHODK�EHULNDQ��
GDQ� WLP� WHNQLVL� OLWND\DVD�%DODL� 3HQHOLWLDQ�7HN�
QRORJL� 3HUEHQLKDQ� 7DQDPDQ� +XWDQ� �%DSDN� +��
0XILG� 6DQXVL�� %DSDN�$ED\� GDQ� %DSDN� +DVDQ�
5R\DQL��\DQJ�WHODK�PHPEDQWX�SHQJDPDWDQ�GDQ�
SHQJXPSXODQ�GDWD�VHODPD�NHJLDWDQ�SHQHOLWLDQ�

'$)7$5�3867$.$

$EGXUDFKPDQ��	�+DGMLE��1����������0XWX�EHEH�
UDSD� MHQLV� ND\X� WDQDPDQ� XQWXN� EDKDQ�
EDQJXQDQ� EHUGDVDUNDQ� VLIDW� PHNDQLVQ\D��
3URVLGLQJ�33,�6WDQGDULVDVL��-DNDUWD�

$NLQ\HOH��$�2�� �������� (IIHFWV� RI� JURZWK� KRU�
PRQHV�� URRWLQJ� PHGLD� DQG� OHDI� VL]H� RQ�
MXYHQLOH� VWHP� FXWWLQJV� RI� %XFKKRO]LD�

FRULDFHD�(QJOHU��$QQ��)RU��5HV��������������
����

+DFNHWW��:�3����������'RQRU�SODQW�PDWXUDWLRQ�DQG�
DGYHQWLWLRXV� URRW� IRUPDWLRQ�� 'L� GDODP��
'DYLV�'��+DLVVLJ�%(��6DQNKOD�1�� HGLWRU��
$GYHQWLWLRXV�5RRW�)RUPDWLRQ�LQ�&XWWLQJV��
2UHJRQ��7��'LRVFRULGHV�3UHVV�

+DODZDQH� -�(��� +LGD\DK�� +�1��� 	� .LQKR�� -��
�������� 3URVSHN� SHQJHPEDQJDQ� MDERQ�
PHUDK� �$QWKRFHSKDOXV� PDFURSK\OOXV�
�UR[E��� +DYLO��� 6ROXVL� NHEXWXKDQ� ND\X�
PDVD�GHSDQ�� �%DODL�3HQHOLWLDQ�.HKXWDQDQ�
0DQDGR�

+DUGMRZLJHQR��+�6����������,OPX�WDQDK��&HWDNDQ�
NHOLPD���-DNDUWD��$NDGHPL�3UHVVLQGR��

+DUWPDQQ�� +�7��� .HVWHU�� '�(��� 'DYLHV�� )�7��� 	�
*HQHYH��5�/����������3ODQW�SURSDJDWLRQ��
SULQFLSOHV�DQG�SUDFWLFHV��(GLVL�9,��3UHQWLFH�
+DOO��(QJOHZRRG�&OLIIV��1HZ�-HUVH\�

,UZDQWR����������3HQJDUXK�KRUPRQ�,%$��,QGROH�
%XW\ULF�$FLG�� WHUKDGDS� NHEHUKDVLODQ� VWHN�
JRIDVD� �9LWH[� FRIDVVXV� 5HLQZ��� $NVHV�
WDQJJDO� �� 0HL� ������ GDUL�� KWWS���ZZZ��
LUZDQWRVKXW��FRP��

/HEXGH��$�9���*ROGIDUE��%���%OD]LFK��)�$���:LVH��
)�&��� 	� )UDPSWRQ�� -�� �������� 0LVW�� VXE�
VWUDWH� ZDWHU� SRWHQWLDO� DQG� FXWWLQJ� ZDWHU�
SRWHQWLDO�LQIOXHQFH�URRWLQJ�RI�VWHP�FXWWLQJ�
RI�OREOROO\�SLQH��7UHH�3K\VLRORJ\����������
����

0DFGRQDOG�� %�� �������� 3UDFWLFDO� :RRG\� 3ODQW�
3URSDJDWLRQ� IRU� 1XUVHU\� *URZHUV�� �
9ROXPH�,���3RUWODQG�2UHJRQ��7LPEHU�3UHVV���

0DQGDQJ��<�,���'DPD\DQWL��5���.RPDU��7�(���	�
1XUMDQDK��6����������3HGRPDQ�,GHQWLILNDVL�
.D\X�5DPLQ�GDQ�.D\X�0LULS�5DPLQ��,772�
%RJRU��3URMHFW�3'��������5HY����)��

0DUWDZLGMD\D��$���.DUWDVXMDQD��,���0DQGDQJ��<�,���
3UDZLUD��6�$���	�.DGLU��.�� ��������$WODV�
.D\X� ,QGRQHVLD� -LOLG� ,,�� %RJRU�� %DGDQ�
/LWEDQJ�.HKXWDQDQ�,QGRQHVLD��

0DWWMLN��$�$���	�6XPHUWDMD\D����������3HUDQFD�
QJDQ�3HUFREDDQ�GHQJDQ�$SOLNDVL�6$6�GDQ�
0,1,7$%��-LOLG�,��%RJRU��,3%�3UHVV��

0LQGDZDWL�� 1��� %RJLGDUPDQWL�� 5��� 1XURQLDK��
+�6���.RVDVLK��$�6���6XKDUWL��5DKPD\DQWL��
6��� -XQDHGL��$���5DKPDW�� (���	�5RFKPD�
\DQWR��<�� �������� 6LOYLNXOWXU� -HQLV�$OWHU�
QDWLI�3HQJKDVLO�.D\X�3XOS��6LQWHVD�+DVLO�
3HQHOLWLDQ�� %RJRU�� 3XVDW� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ�+XWDQ�7DQDPDQ��



���

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

9RO����1R����$JXVWXV��������������

2UV�� 6��� 	� $QDSDOL�� 2�� �������� (IIHFW� RI� VRLO�
DGGLWLRQ�RQ�SK\VLFDO�SURSHUWLHV�RI�3HUOLWH�
%DHG� 0HGLD� DQG� 6WZEHU\� FY�� &DPDURVD�
3ODQW�*URZWK��6FLHQWLILF�5HV�DQG�HVVD\V�����
�����������

2ZXRU��%���0XV\LPL��'���2FDLGR��0���	�$VLPZH��
-�� �������� 9HJHWDWLYH� SURSDJDWLRQ� RI� WKH�
ODUJH�VRXU�SOXP��;LPHQLD�FDIIUD�6RQG��E\�
URRWLQJ� RI� SODJLRWURSLF� VWHP� FXWWLQJV��
-RXUQDO� RI� $JULFXOWXUDO� DQG� %LRORJLFDO�
6FLHQFH���������������

3HOOLFHU��9���*XHKO��-�0���'DXGHW��)�$���&D]HW��0���
5LYLHUH��� /�0��� 	� 0DLOODUG�� 3�� ��������
&DUERQ�DQG�QLWURJHQ�PRELOL]DWLRQ�LQ�/DUL[�
î�HXUROHSLV�OHDI\�VWHP�FXWWLQJV�DVVHVVHG�E\�

�� ��
GXDO� &� DQG� 1� ODEHOLQJ�� UHODWLRQVKLSV�
ZLWK� URRWLQJ�� 7UHH� 3K\VLRORJ\�� ����
���±����

3XWUD�� )��� ,QGUL\DQWR�� 	� 5LQLDUWL�� 0�� ������ �
.HEHUKDVLODQ� KLGXS� VWHN� SXFXN� MDERQ�
�$QWKRFHSKDOXV� FDGDPED�� GHQJDQ� SHP�
EHULDQ� EHEHUDSD� NRQVHQWUDVL� 5RRWRQH�)�� �
-XUQDO�6\OYD�/HVWDUL����������������

5DKELQ�$���$ERXWDOHEL��$��� 	� +DVDQ]DGHK�� +��
�������� (YDOXDWLRQ� WKH� HIIHFW� RI� FXOWXUDO�
PHGLD� DQG� ,%$� RQ� URRWLQJ� FKDUDFWHUV� RI�
QLJKW� MHVVDPLQH� �&HVWUXP� QRFWXUQXP��
VWHP�FXWWLQJ��-RXUQDO�RI�$SSOLHG�DQG�%DVLF�
6FLHQFHV�������������������

5DPD\DQWL��6����6XKDUWDWL��	�$SULDQLV��<����������
3RWHQVL� -HQLV� 7DQDPDQ� /RNDO� 6HEDJDL�
$OWHUQDWLI� %DKDQ� %DNX� 3XOS�� *HODU�
7HNQRORJL� %DGDQ� /LWEDQJ� .HKXWDQDQ��
7DKXQ��������

5HLQ��:�+���:ULJKW��5�'���	�6HLOHU��-�5����������
3URSRJDWLRQ� 0HGLXP� 0RLVWXUH� /HYHO�
,QIOXHQFHV� $GYHQWLWLRXV� 5RRWLQJ� RI�
:RRG\�6WHP�&XWWLQJ��-��$0(5��6RF��+RUW��
6FL������������������

5HSXEOLND����������3HQJRODKDQ�.D\X�$QGDONDQ�
+XWDQ�7DQDPDQ��$NVHV�WDQJJDO���$JXVWXV�
������GDUL��

6DHSXORK�� �������� 3HQJDUXK� EDKDQ� VWHN� ,%$�
�,QGROH� %XWLUDW� $FLG�� WHUKDGDS� NHEHU�
KDVLODQ�VWHN�MDERQ�PHUDK���$QWKRFHSKDOXV�
PDFURSK\OOXV� �5R[E��� $NVHV� WDQJJDO� ���
6HSWHPEHU� ������ GDUL�� KWWS���UHSRVLWRU\��
LSE�DF�LG��

6DSXWUD� %��� :LQDUQL�� (��� 	� %DNUL�� 6�� ��������
3HUWXPEXKDQ� VWHN� MDERQ� �$QWKRFHSKDOXV�
FDGDPED� 0LT��� GDUL� WLJD� EDJLDQ� EDWDQJ�
GHQJDQ� VLVWHP� NRIIFR��$NVHV� WDQJJDO� ���
6HSWHPEHU�������GDUL����

6DUGRHL��$�6����������(IIHFW�RI�GLIIHUHQW�PHGLD�RI�
FXWWLQJV� RQ� URRWLQJ� RI� JXDYD� �3VLGLXP�
JXDMDYD�/����(XURSHDQ�-RXUQDO�RI�([SHUL�
PHQWDO�%LRORJ\��������������

6XOLFKDQWLQL��'�(���6XWLVQD��0���6XNDUWLQLQJVLK��
	� 5XVGLDQV\DK � � ������ � � &ORQD O �
3URSDJDWLRQ� RI� 7ZR� &ORQHV� (XFDO\SWXV�
3HOOLWD�)�0XHOO�%\�0LQL�&XWWLQJ��,QWHUQDW��
-��RI�6FL��DQG�(QJ�����������������

7DJKYDHL��.KDHI��0�1���	�6DGHJKL��+�� ��������
7KH� HIIHFWV� RI� VDOW� VWUHVV� DQG� SULPH� RQ�
LPSURYHPHQW� DQG� VHHGOLQJ� JURZWK� RI�
&DORWURSLVSURFHUD� /�� VHHGV�´� -RXUQDO� RI�
(FRORJ\�DQG�)LHOG�%LRORJ\�����������±����

7DL]��/���	�=HLJHU��(����������&KDSWHU�����$X[LQ��
7KH�JURZWK�KRUPRQH��S�����������,Q��3ODQW�
SK\VLRORJ\�� �WK� HG�� 6LQDXHU�� 6XQGHUODQG��
0DVV�

7ULSDWKL���$���6KXNOD��-�.���*HKORW��$���	�0LVKUD��
'�.���������� �6WDQGDUL]DWLRQ�RI�FORQLQJ�LQ�
&RPPLSKRUD� ZLJKWLL�� $GY�� )RU�� 6FL���
&XLDEi����������������

:LOVRQ�� 6�%��� 	� 6WRIIHOOD�� 3�-�� �������� 8VLQJ�
FRPSRVW� IRU� FRQWDLQHU� SURGXFWLRQ� RI�
RUQDPHQWDO�:HWODQG�DQG�IODW�ZRRG�VSHFLHV�
QDWLYH�WR�)ORULGD��1DWLYH�3ODQWV�-����������
����


