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�%DODL�3HQHOLWLDQ�*HWDV��3XVDW�3HQHOLWLDQ�.DUHW�

-DODQ�3DWWLPXUD�.0���6DODWLJD�������-DZD�7HQJDK�
(PDLO��LQWDQBEDOLWJHWDV#\DKRR�FRP

��
�)DNXOWDV�3HUWDQLDQ�GDQ�%LVQLV��8QLYHUVLWDV�.ULVWHQ�6DW\D�:DFDQD�

-DODQ�'LSRQHJRUR�������6DODWLJD�������-DZD�7HQJDK

'LWHULPD�����2NWREHU��������'LUHYLVL������1RYHPEHU��������'LVHWXMXL������'HVHPEHU������

-XUQDO�3HQHOLWLDQ�.DUHW���������������������������
,QGRQHVLDQ��-���1DW��5XEE��5HV��������������������������

$EVWUDFW

5LJLGRSRUXV� PLFURSRUXV� LV� D�
SDWKRJHQ�FDXVLQJ�ZKLWH�URRW�GLVHDVH�LQ�UXEEHU�
SODQWV�ZKLFK�PD\�FDXVH�KLJK�HFRQRPLF�ORVV�LQ�
UXEEHU� SODQWDWLRQ�� 3UHYHQWLYH� DQG� FXUDWLYH�
FRQWURO� WUHDWPHQWV� E\� PHDQV� RI� WHFKQLFDO�
FXOWXUH� DQG� FKHPLFDOO\� KDYH� EHHQ� GRQH� EXW�
WKH\� DUH� XQDEOH� WR� FRQWURO� WKH� ZKLWH� URRW�
GLVHDVH�WRWDOO\��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�
REWDLQ� ORFDO� LVRODWHV� RI� %OLPELQJ� UXEEHU�
SODQWDWLRQ� WKDW� KDG� DQWDJRQLVWLF� HIIHFW�
DJDLQVW� ZKLWH� URRW� GLVHDVH�� 7KH� UHVHDUFK�
FRQVLVWHG� RI�� ���� LVRODWLRQ�� ���� LGHQWLILFDWLRQ�
DQG� ���� DQWDJRQLVP� WHVW� XVLQJ� GXDO� FXOWXUH�
PHWKRG��(DFK�WHVW�ZDV�GRQH�ZLWK�FRPSOHWHO\�
UDQGRPL]HG�GHVLJQ��(OHYHQ�ORFDO�7ULFKRGHUPD�
VSS��,VRODWHV�ZHUH�REWDLQHG�IURP�UKL]RVSKHUH�
RI�UXEEHU�WUHHV��7KH�HOHYHQ�LVRODWHV�FRQVLVWHG�
RI� 7ULFKRGHUPD� VSS�� IURP� %ORFN� 6LNDXP�
,PPDWXUH� 5XEEHU� 3ODQW� �,53�� �� �3���� %ORFN�
6LNDXP� ,53� �� �3���� %ORFN� 6LNDXP� 0DWXUH�
5XEEHU�3ODQW��053�����3����%ORFN�6LNDXP�053�
���3����%ORFN�6DUL�053����3����%ORFN�6DUL�053���
�3����%ORFN�6LWLUHMR�,53����3����%ORFN�6LWLUHMR�,53�
�� �3���� %ORFN� 6HPXUXS� 053� �� �3���� %ORFN�
6HPXUXS�053����3�����%ORFN�6HPXUXS�053���
�3�����$OO�7ULFKRGHUPD�VSS��LVRODWHV�WHVWHG�LQ�
YLWUR� FRQGLWLRQV� VLJQLILFDQWO\� LQKLELWHG� WKH�
JURZWK�RI�5��PLFURSRUXV��8QGHU�GXDO�FXOWXUH��
WKH�SHUFHQWDJH�RI�P\FHOLDO�JURZWK�LQKLELWLRQ�RI�
5�� PLFURSRUXVE\� WKH� 7ULFKRGHUPD� VSS��
UDQJHG�IURP��������WR���������7KH�KLJKHVW�
��������� LQKLELWLRQ�ZDV� REVHUYHG� RQ� LVRODWH�
3���ZKLOH�WKH�ORZHVW����������E\�LVRODWH�3��

.H\ZRUGV�� 5XEEHU�� ZKLWH� URRW� GLVHDVH��
7ULFKRGHUPD� VSS��� 5LJLGRSRUXV�
PLFURSRUXV

$EVWUDN

5LJLGRSRUXV� PLFURSRUXV� PHUXSDNDQ�
SDWRJHQ�SHQ\HEDE�SHQ\DNLW�MDPXU�DNDU�SXWLK�
�-$3�� \DQJ� VDQJDW� PHUXJLNDQ� SHUNHEXQDQ�
NDUHW�GL�.HEXQ�%OLPELQJ��3HNDORQJDQ��-DZD�
7HQJDK�� 7LQGDNDQ� SHQJHQGDOLDQ� VHFDUD�
SUHYHQWLI��NXUDWLI�GHQJDQ�FDUD�NXOWXU�WHNQLV�
GDQ�NLPLDZL�VXGDK�GLODNXNDQ�QDPXQ�EHOXP�
GDSDW� PHQJHQGDOLNDQQ\D�� 3HQHOLWLDQ� LQL�
EHUWXMXDQ�XQWXN�PHQGDSDWNDQ� LVRODW� ORNDO�
SHUNHEXQDQ�NDUHW�GL�.HEXQ�%OLPELQJ�\DQJ�
EHUVLIDW�DQWDJRQLV�WHUKDGDS�-$3��3HQHOLWLDQ�
WHUGLUL�GDUL������LVRODVL������LGHQWLILNDVL��GDQ�����
XML�DQWDJRQLVPH�GHQJDQ�PHWRGH�GXDO�FXOWXUH��
3HQJXMLDQ� PHQJJXQDNDQ� 5DQFDQJDQ� $FDN�
/HQJNDS � � 3HQH O L W L DQ � LQ L � EH UKDV L O �
PHQGDSDWNDQ� VHEHODV� LVRODW� 7ULFKRGHUPD�
VSS��GDUL�UKL]RVIHU�WDQDPDQ�NDUHW�GL�.HEXQ�
%OLPELQJ�� 6HEHODV� LVRODW� WHUVHEXW� \DLWX�
7ULFKRGHUPD�VSS��GDUL�%ORN�6LNDXP�7%0���
�3����%ORN�6LNDXP�7%0����3����%ORN�6LNDXP�
70����3����%ORN�6LNDXP�70����3����%ORN�6DUL�
70����3����%ORN�6DUL�70����3����%ORN�6LWLUHMR�
7%0��� �3����%ORN�6LWLUHMR�7%0��� �3����%ORN�
6HPXUXS� 70� �� �3���� %ORN� 6HPXUXS� 70� ��
�3����� %ORN� 6HPXUXS� 70� �� �3����� 6HPXD�
LVRODW� 7ULFKRGHUPD� VSS�� WHUVHEXW� EHUVLIDW�
DQWDJRQLV� WHUKDGDS� SHUWXPEXKDQ� 5��
PLFURSRUXV�� 3HUVHQWDVH� GD\D� KDPEDW�
7ULFKRGHUPD� VSS�� WHUKDGDS� 5�� PLFURSRUXV�
EHUNLVDU� DQWDUD� ������� VDPSDL� ��������
3HQJKDPEDWDQ� SDOLQJ� WLQJJL� ���������
GLDPDWL� SDGD� LVRODW� 3�� GDQ� WHUHQGDK�
���������SDGD�LVRODW�3��

.DWD�NXQFL��.DUHW��MDPXU�DNDU�SXWLK��LVRODW�
7 U L F K R G H U P D � V S S � � �
SHQJKDPEDWDQ
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7DQDPDQ � ND U H W � PH UXSDNDQ �
NRPRGLWDV�XWDPD�\DQJ�GLXVDKDNDQ�ROHK�37��
3HUNHEXQDQ� 1XVDQWDUD� ,;�� 3HUNHEXQDQ�
NDUHW� WHUVHEXW� WHUEDJL� PHQMDGL� GXD� EHODV�
NHEXQ� \DQJ� WHUVHEDU� GL� ZLOD\DK� -DZD�
7HQJDK��.HEXQ�%OLPELQJ�PHUXSDNDQ�VDODK�
VDWX�NHEXQ�PLOLN�37��3HUNHEXQDQ�1XVDQWDUD�
,;� \DQJ� EHUDGD� GL� .DEXSDWHQ� 3HNDORQJDQ��
3URYLQVL� -DZD� 7HQJDK�� /XDV� SHQDQDPDQ�
WDQDPDQ� NDUHW� GL� .HEXQ� %OLPELQJ� \DLWX�
��������� +D� WHUGLUL� GDUL� 7DQDPDQ�
0HQJKDVLONDQ� �70�� ��������� +D� ���������
GDQ� 7DQDPDQ� %HOXP�0HQJKDVLONDQ� �7%0��
VHOXDV� ������� +D� ���������� 6DODK� VDWX�
PDVDODK�\DQJ�GLKDGDSL�GL�.HEXQ�%OLPELQJ�
DGDODK� SHQ\DNLW� MDPXU� DNDU� SXWLK� �-$3���
3HQ\DNLW�WHUVHEXW�VXGDK�PHQMDGL�HQGHPLN�GL�
.HEXQ�%OLPELQJ�NDUHQD�VHODOX�PHQLPEXONDQ�
NHUXJLDQ� GDUL� WDKXQ� NH� WDKXQ� GHQJDQ�
EHUNXUDQJQ\D�SRSXODVL�WDQDPDQ�KLQJJD����
SHU�WDKXQ��.HEXQ�%OLPELQJ��������

3HQ\DNLW�-$3�GLVHEDENDQ�ROHK�MDPXU�
5��PLFURSRUXV�\DQJ�WHUPDVXN�SDWRJHQ�WXODU�
WDQDK� �VRLO�ERUQH� SDWKRJHQV��� 3DWRJHQ� WXODU�
WDQDK� DGDODK� NHORPSRN� PLNURRUJDQLVPH�
\DQJ�VHEDJLDQ�EHVDU�VLNOXV�KLGXSQ\D�EHUDGD�
GL� GDODP� WDQDK� GDQ�PHPLOLNL� NHPDPSXDQ�
XQWXN�PHQJLQIHNVL�SHUDNDUDQ�DWDX�SDQJNDO�
EDWDQJ�VHKLQJJD�GDSDW�PHQ\HEDENDQ�LQIHNVL�
GDQ� NHPDWLDQ� EDJL� WDQDPDQ� �1XUKD\DWL��
������� &LUL�FLUL� XWDPD�SDWRJHQ� WXODU� WDQDK�
DGDODK�PHPSXQ\DL� VWDGLD�SHQ\HEDUDQ�GDQ�
PDVD� EHUWDKDQ� \DQJ� WHUEDWDV� GL� GDODP�
WDQDK�� ZDODXSXQ� EHEHUDSD� SDWRJHQ� WXODU�
WDQDK�LQL�GDSDW�PHQJKDVLONDQ�VSRUD�XGDUD�
VHKLQJJD�GDSDW�PHQ\HEDU�NH�DUHDO�\DQJ�OHELK�
OXDV��+LGD\DK�	�'MDMDGL���������3DWRJHQ�5��
PLFURSRUXV� GDSDW� EHUWDKDQ� GDODP� WDQDK�
WHUJDQWXQJ�GDUL�EDQ\DN�DWDX�VHGLNLWQ\D�VLVD�
VLVD� DNDU� GDQ� ND\X� \DQJ� WHUWLQJJDO� GDODP�
WDQDK�� GDQ� GDUL� EHUEDJDL� IDNWRU� \DQJ�
PHPSHQJDUXKL�SHPEXVXNDQ��

7LQGDNDQ�SHQJHQGDOLDQ�SHQ\DNLW�-$3�
WHODK�GLODNXNDQ�ROHK�.HEXQ�%OLPELQJ�EHUXSD�
SHQJJXQDDQ� ELELW� VHKDW� EHEDV� -$3��
SHPEHULDQ� EHOHUDQJ� �������� JUDP� GDODP�
OXEDQJ� WDQDP� VDDW� DNDQ� GLODNXNDQ�
SHQDQDPDQ��SHQDQDPDQ�WDQDPDQ�SHQXWXS�
WDQDK�DWDX�OHJXPH�FRYHU�FURS��/&&��EHUXSD�
0XFXQD� EUDFWHDWD�� SHQ\LUDPDQ� IXQJLVLGD�
EHUEDKDQ� DNWLI� WULDGLPHIRQ� NRQVHQWUDVL�

������VHWLDS�WLJD�EXODQ�VHNDOL�EDKNDQ�MLND�
VHUDQJDQ� EHUDW� SHQJHQGDOLDQ� GLODNXNDQ�
VHWLDS�EXODQ��6HODLQ�LWX��SHQJHQGDOLDQ�MXJD�
GLODNXNDQ� GHQJDQ� PHPEXDW� SDULW� LVRODVL�
DQWDUD�WDQDPDQ�\DQJ�WHUVHUDQJ�-$3�GHQJDQ�
WDQDPDQ� GL� VHEHODK� NDQDQ� GDQ� NLUL�
NHPXGLDQ� SDULW� GLWDEXUL� GHQJDQ� EHOHUDQJ��
3HPEXDWDQ� SDULW� LVRODVL� EHUWXMXDQ� XQWXN�
PHPXWXV�DNDU�\DQJ�WHUVHUDQJ�-$3�DJDU�WLGDN�
EHUVHQWXKDQ�GHQJDQ�DNDU�WDQDPDQ�VHKDW��'L�
.HEXQ� %OLPELQJ� MXJD� WHODK� PHQHUDSNDQ�
GHWHNVL� GLQL� DWDX� PRQLWRULQJ� SHQ\DNLW�
GHQJDQ�HDUO\�ZDUQLQJ�V\VWHP� �(:6��VHWLDS�
WLJD� EXODQ� VHNDOL�� 0DQDMHPHQ� WHUVHEXW�
WHUQ\DWD� EHOXP� PDPSX� PHQJHQGDOLNDQ�
VHUDQJDQ�-$3��

3HQ\DNLW� -$3� PHUXSDNDQ� SHQ\DNLW�
WXODU� WDQDK� �VRLO�ERUQH� GLVHDVH�� \DQJ� VXOLW�
GLNHQGDOLNDQ�� ROHK� NDUHQD� LWX� GLSHUOXNDQ�
WLQGDNDQ� \DQJ� WHSDW� XQWXN� SHQJHQGDOLDQ�
SHQ\DNLW� LQL�� 0HQXUXW� -D\DVXUL\D� 	�
7KHQQDNRRQ� �������� .DHZFKDL� 	� 6R\WRQJ�
��������2PRUXVL�HW�DO����������$PDULD�HW�DO��
��������3UDVHW\R�	�$HQ\���������3XOXQJDQ�HW�
DO����������$PDULD�HW�DO����������0DQXUXQJ�HW�
DO�� �������� DSOLNDVL� ELRIXQJLVLGD� EHUEDKDQ�
DNWLI� 7ULFKRGHUPD� VSS�� GDSDW� PHQHNDQ�
SHUWXPEXKDQ� DWDX� PHQJHQGDOLNDQ� -$3�
SDGD�WDQDPDQ�NDUHW��0HQXUXW�*XVQDZDW\�HW�
DO�� �������� SHQJHQGDOLDQ� KD\DWL� EHUVLIDW�
VSHVLILN� ORNDO�� \DLWX� PLNURRUJDQLVPH�
DQWDJRQLV� \DQJ� WHUGDSDW� GL� VXDWX� GDHUDK�
KDQ\D�DNDQ�PHPEHULNDQ�KDVLO�\DQJ�EDLN�GL�
GDHUDK� DVDOQ\D�� 3HQJJXQDDQ� DJHQV� KD\DWL�
ORNDO� EHUXSD� 7ULFKRGHUPD� VSS�� LQGLJHQRXV�
\DQJ� WHODK�EHUDGDSWDVL� GHQJDQ� OLQJNXQJDQ�
DVDOQ\D� GDSDW� PHQMDGL� SHQJHQGDOL� KD\DWL�
\DQJ�HIHNWLI�GL�GDHUDKQ\D��2OHK�NDUHQD� LWX�
SHUOX� GL ODNXNDQ� SHQHO L W LDQ� XQWXN�
PHQGDSDWNDQ�7ULFKRGHUPD�VSS��LVRODW�ORNDO�
DWDX� LQGLJHQRXV� GL� .HEXQ� %OLPELQJ�� 37��
3HUNHEXQDQ�1XVDQWDUD�,;�\DQJ�HIHNWLI�XQWXN�
PHQJHQGDOLNDQ� -$3�� ,VRODVL� 7ULFKRGHUPD�
VSS�� LQGLJHQRXV�GLODNXNDQ�GHQJDQ�PHPLOLK�
WDQDPDQ� VHKDW� \DQJ� EHUDGD� GL� VHNLWDU�
WDQDPDQ� VDNLW�� +DO� LQL� VHEDJDL� EHQWXN�
GXJDDQ� EDKZD� WDQDPDQ� VHKDW� WHUVHEXW�
PHPSXQ\DL�EHQWXN�SHUWDKDQDQ�DWDX�DGDQ\D�
OLQJNXQJDQ� \DQJ� WLGDN� PHQGXNXQJ� XQWXN�
SHUWXPEXKDQ� -$3�� 6DODK� VDWX� EHQWXN�
SHUWDKDQDQ�WDQDPDQ�VHKDW�WHUVHEXW�DGDODK�
NHEHUDGDDQ�7ULFKRGHUPD�VSS��\DQJ�KLGXS�GL�
GDHUDK� UKL]RVIHU� GDQ� EHUVLIDW� DQWDJRQLV�
WHUKDGDS�-$3�

%HUOLDQ��$QDUTL��GDQ�3XGMLKDUWDWL



���

%$+$1�'$1�0(72'(�

3HQHOLWLDQ� GLODNVDQDNDQ� GDUL� EXODQ�
'HVHPEHU� ����� KLQJJD� 0HL� ������ 6DPSHO�
WDQDK� \DQJ� GLJXQDNDQ� EHUDVDO� GDUL�
SHUNHEXQDQ� NDUHW� GL� .HEXQ� %OLPELQJ�� 37��
3HUNHEXQDQ� 1XVDQWDUD� ,;�� 3HNDORQJDQ��
-DZD�7HQJDK��/RNDVL�WHUVHEXW�GLSLOLK�NDUHQD�
HQGHPLN�-$3��6DPSHO�GLDPELO�EHUGDVDUNDQ�
NRQVHS� VHJLWLJD� SHQ\DNLW� \DLWX� GHQJDQ�
PHODNXNDQ� VHOHNVL� DQWDUD� WDQDPDQ� NDUHW�
VHKDW� GDQ� WDQDPDQ� NDUHW� VDNLW� �WHUVHUDQJ�
-$3���3URVHV� LGHQWLILNDVL�GDQ�XML�DQWDJRQLV��
VHUWD� DQDOLVD� WDQDK� GLODNVDQDNDQ� GL�
/DERUDWRULXP� 3URWHNVL� GDQ� /DERUDWRULXP�
7DQDK�� %DODL� 3HQHOLWLDQ� *HWDV�� 3XVDW�
3HQHOLWLDQ�.DUHW�VHUWD�/DERUDWRULXP�3URWHNVL�
)DNXOWDV�3HUWDQLDQ�GDQ�%LVQLV��8QLYHUVLWDV�
.ULVWHQ� 6DW\D� :DFDQD� �8.6:��� 6DODWLJD��
-DZD�7HQJDK�

3HQHOLWLDQ� GLODNXNDQ� PHODOXL� WDKDS�
LVRODVL�� LGHQWLILNDVL�� GDQ� XML� DQWDJRQLVPH�
7ULFKRGHUPD�VSS��WHUKDGDS�LVRODW�MDPXU�DNDU�
SXWLK� �5��PLFURSRUXV��GDUL�.HEXQ�%OLPELQJ��
6DPSHO�WDQDK�GLDPELO�GDUL�VHNLWDU�SHUDNDUDQ�
WDQDPDQ�NDUHW�VHKDW�GHQJDQ�NHGDODPDQ���
���FP�VHEHUDW���NJ��6DPSHO�WDQDK�GLDPELO�
VHFDUD�DFDN��NRPSRVLW��SDGD�GXD�VDPSDL�WLJD�
WLWLN� GDHUDK� SHUDNDUDQ� NDUHW� \DQJ� WLGDN�
WHUVHUDQJ�-$3��7DQDK�\DQJ�GLDPELO�GDUL�WLDS�
WLDS� ORNDVL� WHUVHEXW� NHPXGLDQ� GLFDPSXU�
GDODP�VDWX�ZDGDK��3XUZDQWLVDUL�	�+DVWXWL��
������� 7DKDS� VHODQMXWQ\D� \DLWX� LVRODVL�
GHQJDQ� PHWRGH� SHQJHQFHUDQ� �GLOXWLRQ�
PHWKRG��� 3HQJHQFHUDQ� GLODNXNDQ� GHQJDQ�
FDUD����J� WDQDK�GLPDVXNNDQ�GDODP����PO�
ODUXWDQ� ILVLRORJLV� ����� J� 1D&O� SHU� OLWHU�
DNXDGHV��SDGD�HUOHQPH\HU�����PO�NHPXGLDQ�
GLNRFRN� ��� PHQLW�� 3HQJHQFHUDQ� GLODNXNDQ�

�� ��
VDPSDL��� ��3DGD�SHQJHQFHUDQ��� �VDPSDL�

���
�� GLDPELO� ���� PO� ODUXWDQ� GDQ� PDVLQJ�
PDVLQJ�GLVHEDU��VSUHDG��SDGD�PHGLD�3RWDWR�
'H[WURV� $JDU� �3'$�� \DQJ� VXGDK� GLWDPEDK�
DVDP� ODNWDW�� ,QNXEDVL� GLODNXNDQ� VHODPD���
KDUL�SDGD�VXKX�UXDQJ��%LDNDQ�\DQJ�WXPEXK�
GDODP� PHGLD� 3'$� NHPXGLDQ� GLPXUQLNDQ�
GHQJDQ� PHWRGH� WUDQVIHU� XMXQJ� KLID�
�6XGDQWKD���������,GHQWLILNDVL�PDNURVNRSLV�
PHO LSXWL � ZDUQD� NRORQL � � NHFHSDWDQ�
SHUWXPEXKDQ� NRORQL�� EHQWXN� GDQ� WHNVWXU�
NRORQL� �$PDULD� HW� DO��� ������ (OILQLD� HW� DO���
������ 6XGKDQWD�� ������� ,GHQWLILNDVL�
PLNURVNRSLV�PHOLSXWL� EHQWXN� KLID�� EHQWXN��
XNXUDQ�� GDQ� ZDUQD� NRQLGLD�� EHQWXN�
NRQLGLRIRU��NHEHUDGDDQ�GDQ�XNXUDQ�SKLDOLG�
�$PDULD� HW� DO��� ������ (OILQLD� HW� DO��� ������
6XGKDQWD�� ������� ,GHQWLILNDVL� VHFDUD�
P LNURVNRS L V � PHQJJXQDNDQ � NXQF L �

LGHQWLILNDVL� ´,OOXVWUDWHG� *HQHUD� RI� ,PSHUIHFW�
)XQJLµ��%DUQHWW�	�+XQWHU��������

8ML� DQWDJRQLVPH� GLODNXNDQ� GHQJDQ�
PHWRGH� GXD� ELDNDQ� �GXDO� FXOWXUH� PHWKRG��
SDGD� FDZDQ� SHWUL� EHUGLDPHWHU� �� FP� \DLWX�
GHQJDQ� PHQHPSDWNDQ� LVRODW� 7ULFKRGHUPD�
VSS�� GDQ� LVRODW� 5�� PLFURSRUXV� SDGD� VDWX�
FDZDQ� SHWUL� EHULVL�PHGLXP�3'$�� ,QRNXODVL�
NHGXD� LVRODW� WHUVHEXW� GLODNXNDQ� SDGD� KDUL�
\DQJ� VDPD� NDUHQD� GDUL� SHQHOLWLDQ�
VHEHOXPQ\D� WHUOLKDW� NHGXDQ\D�PHPSXQ\DL�
ODMX� SHUWXPEXKDQ� \DQJ� VDPD�� 0DVLQJ�
PDVLQJ�LVRODW�7ULFKRGHUPD�VSS��GDQ�LVRODW�5��
PLFURSRUXV� GLDPELO� GHQJDQ� FRUN� ERUHU�
XNXUDQ� �� PP� �6XD]R�� 2SD]R�� =DOGXD��
*RQ]DOHV�� 	� 6DQIXHQWHV�� ������� ,VRODW�
7ULFKRGHUPD�VSS��GLOHWDNNDQ�GHQJDQ�MDUDN���
FP�GDUL�EDWDV�WHSL�FDZDQ�SHWUL��VHGDQJNDQ� �
LVRODW�5��PLFURSRUXV�GLOHWDNNDQ�SDGD�MDUDN���
FP� GDUL� EDWDV� WHSL� FDZDQ� SHWUL� SDGD� JDULV�
GLDPHWHU� \DQJ� VDPD�� 3HQJDPDWDQ� GD\D�
KDPEDW� GL ODNXNDQ� VHODPD� �� KDUL �
�3XUZDQWLVDUL�	�+DVWXWL���������3HQJDPDWDQ�
XML� GD\D� KDPEDW�PHQJLNXWL� SHUVDPDDQ� ����
\DQJ� GLNHPEDQJNDQ� ROHK� -H\DVHHODQ� HW� DO��
������� GDQ� 7DXILT� ������� VHEDJDL� EHULNXW�
VHGDQJNDQ�VNHPD�XML�DQWDJRQLV�EHUGDVDUNDQ�
UXPXV� ���� WHUVHEXW� GLLOXVWUDVLNDQ� SDGD�
*DPEDU� EHULNXW�� 6HODQMXWQ\D� SHUODNXDQ�
\DQJ� GLXML�FREDNDQ� GDODP� SHQHOLWLDQ�
GLUDQJNXP�GDODP�7DEHO����

� � � � ����������

.HWHUDQJDQ��5HPDNV����
3�  � 3HUVHQWDVH�GD\D�KDPEDW
5 �  �5DGLXV�� MDUL�MDUL�NRORQL�SDWRJHQ�\DQJ��

WXPEXK�SDGD�NRQWURO
5 �  �5DGLXV�� MDUL�MDUL�NRORQL�SDWRJHQ�\DQJ��

WXPEXK�SDGD�SHPEHULDQ�SHUODNXDQ�

� 'DWD�SHQGXNXQJ�XQWXN�PHQJHWDKXL�
NRQGLVL� OLQJNXQJDQ� SHUNHEXQDQ� NDUHW� GL�
.HEXQ�%OLPELQJ��37��3HUNHEXQDQ�1XVDQWDUD�
,;�PHOLSXWL�S+�WDQDK��VXKX�OLQJNXQJDQ��GDQ�
NHOHPEDEDQ� WDQDK�� 3HQJDPDWDQ� S+� WDQDK�
PHQJJXQDNDQ� PHWRGH� SHUKLWXQJDQ� S+�
DNWXDO�DWDX�S+�+ 2��6HGDQJNDQ�SHQJDPDWDQ��

NHOHPEDEDQ� WDQDK� GLODNXNDQ� GHQJDQ�
PHWRGH� $OKULFK� �)RWK� � ����� � GDQ�
SHQJDPDWDQ� VXKX� OLQJNXQJDQ� GLODNXNDQ�
GHQJDQ� PHQJDPELO� GDWD� VHNXQGHU� GDUL�
%DGDQ�0HWHRURORJL�.OLPDWRORJL�GDQ�*HRILVLND�
�%0.*�� .DEXSDWHQ� 3HNDORQJDQ� EXODQ�
-DQXDUL������KLQJJD�0HL������

,VRODVL��,GHQWLILNDVL�GDQ�$QWDJRQLVPH�,Q�9LWUR�,VRODW�7ULFKRGHUPD�VSS��
$VDO�.HEXQ�.DUHW�%OLPELQJ��3HNDORQJDQ��-DZD�7HQJDK
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+$6,/�'$1�3(0%$+$6$1

)DNWRU�/LQJNXQJDQ

%HUGDVDUNDQ� GDWD� SHQGXNXQJ��
GLNHWDKXL� EDKZD� NRQGLVL� OLQJNXQJDQ�
SHQJDPELODQ�VDPSHO�PHPSXQ\DL�VXKX�UDWD�

�
UDWD����� &��S+�WDQDK�������GDQ�NHOHPEDEDQ�
WDQDK� ������� 0HQXUXW� :LG\DVWXWL� �������
VXKX� RSWLPXP� XQWXN� SHUWXPEXKDQ�

�
7ULFKRGHUPD� VSS�� DGDODK� ����� &�� 2OHK�
NDUHQD�LWX�GLGXJD�SDGD�ORNDVL�SHQJDPELODQ�
VDPSHO� NHPXQJNLQDQ� EHVDU� GDSDW�
GLWHPXNDQ�7ULFKRGHUPD�VSS��-LND�GLNDLWNDQ�
GHQJDQ�S+�WDQDK��SHQHOLWLDQ�5DKPDQ�HW�DO��
������� PHQXQMXNNDQ� EDKZD� 7ULFKRGHUPD�
VSS�� GDSDW� GLLVRODVL� SDGD� WDQDK� EHU�S+�
DQWDUD���������\DQJ�GDSDW�GLDUWLNDQ�EDKZD�
7ULFKRGHUPD� VSS�� GDSDW� GLWHPXNDQ� SDGD�

WDQDK� \DQJ� VHGLNLW� DVDP�� +DO� WHUVHEXW�
GLGXNXQJ� ROHK� :LG\DVWXWL� ������� \DQJ�
PHQJXQJNDSNDQ� EDKZD� 7ULFKRGHUPD� VSS��
GDSDW� GLWHPXNDQ� SDGD� WDQDK� GHQJDQ� S+�
\DQJ�VHGLNLW�DVDP�\DLWX��������.KDQJ��$QK��
7X��GDQ�7KDP��������PHQ\HEXWNDQ�EDKZD�
7ULFKRGHUPD�VSS��MXJD�PHPLOLNL�NHPDPSXDQ�
XQWXN� WXPEXK� GDQ� EHUNHPEDQJ� SDGD� S+�
DQWDUD� ����������� +DO� LQL� PHQXQMXNNDQ�
EDKZD� 7ULFKRGHUPD� VSS�� GDSDW� PHQ\HEDU�
VHFDUD� OXDV� GL� EHUEDJDL� NRQGLVL� WDQDK�
GHQJDQ� QLODL� S+� \DQJ� EHUEHGD�� 0HQXUXW�
5DKPDQ� HW� DO�� ������� NHOHPEDEDQ� WDQDK�
DNDQ�PHPLFX�SRSXODVL�DWDX�FRORQ\�IRUPLQJ�
XQLWV��FIX��VSHVLHV�7ULFKRGHUPD�VSS��.RQGLVL�
NHOHPEDEDQ� � WDQDK� \DQJ� RSWLPXP� EDJL�
7ULFKRGHUPD�VSS��\DLWX�DQWDUD�����������

�
�

�
�

�

�

�

�

*DPEDU� ��� 6NHPD� XML� DQWDJRQLVPH� 7F� �LVRODW� 7ULFKRGHUPD� VSS���� 5P� �LVRODW� 5LJLGRSRUXV�
PLFURSRUXV��-$3�����$��.RQWURO���%��3HUODNXDQ�GXDO�FXOWXUH�PHWKRG�

)LJXUH���� 6FKHPH� RI� DQWDJRQLVP� WHVW�� 7F� �7ULFKRGHUPD� VSS�� LVRODWH��� 5P� �5LJLGRSRUXV�
PLFURSRUXV�LVRODWH��ZKLWH�URRW�����$��&RQWURO���%��'XDO�FXOWXUH�PHWKRG�

7DEHO����3HUODNXDQ�XML�DQWDJRQLVPH
7DEOH����7UHDWPHQW�RQ�DQWDJRQLVP�WHVW

%HUOLDQ��$QDUTL��GDQ�3XGMLKDUWDWL

$ %

1R�
.RGH�SHUODNXDQ

7UHDWPHQW�FRGH

3HUODNXDQ

7UHDWPHQW
$VDO�7F

7F�RULJLQ
5P 7F

�� 3� .RQWURO��,VRODW�-$3�

�� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6LNDXP�7%0��

�� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6LNDXP�7%0��

�� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6LNDXP�70��

�� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6LNDXP�70��

�� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6DUL�70��

�� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6DUL�70��

�� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6LWLUHMR�7%0��

�� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6LWLUHMR�7%0��

��� 3� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6HPXUXS�70��

��� 3�� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6HPXUXS�70��

��� 3�� ,VRODW�-$3� ,VRODW�7ULFKRGHUPD�VSS��� %ORN�6HPXUXS�70��
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,GHQWLILNDVL� 7ULFKRGHUPD� VSS�� 6HFDUD�
0DNURVNRSLV�GDQ�0LNURVNRSLV

%HUGDVDUNDQ� SHUEHGDDQ� F L U L �
PDNURVNRSLV�� SHQHOLWLDQ� LQL� EHUKDVLO�
PHQGDSDWNDQ� VHEHODV� LVRODW� 7ULFKRGHUPD�
VSS��\DQJ�GLLGHQWLILNDVL�VDPSDL�SDGD�WDKDS�
JHQXV� VHEDJDLPDQD� GLULQFL� SDGD� 7DEHO� ���
6HOXUXK�LVRODW�PHPSXQ\DL�FLUL�PDNURVNRSLV�
\DQJ� VDPD� VHVXDL� GHQJDQ� GHVNULSVL� \DQJ�
GLXQJNDSNDQ� ROHK� 5LIDL� �������� *DPV� GDQ�
%LVVHWW� �������� 6DPXHOV� �������� VHUWD�
5DKPDQ� HW� DO�� ������� \DLWX� PHPLOLNL�
SHUWXPEXKDQ�FHSDW��NRORQL�EHUEHQWXN�EXODW�
VHSHUWL� FLQFLQ�� DUDK� SHUWXPEXKDQQ\D�
PHQ\HEDU�NH�VHJDOD�DUDK��SHUPXNDDQ�NRORQL�
EHUXSD�NDSDV�DWDX�IORFFRVH��NRORQL�DZDOQ\D�
EHUZDUQD� SXWLK� NHPXGLDQ� SDGD� EDJLDQ�
WHQJDK�PXODL�EHUZDUQD�KLMDX�GDQ�DNDQ�WHUXV�
PHQ\HEDU� NH� EDJLDQ� WHSL�� 3HUVDPDDQ� FLUL�
PDNURVNRSLV� WHUVHEXW� MXJD� KDPSLU� VDPD�
GHQJDQ�NDUDNWHU�LVRODW�7ULFKRGHUPD�VSS��GDUL�
UKL]RVIHU� WDQDPDQ�YDQLOL�GL�-XUDQJ�0DODQJ�
GDQ� 7LPEHQXK� �6XGKDQWD� � ����� � �
7ULFKRGHUPD� VSS�� GDUL� UKL]RVIHU� WDQDPDQ�
QDQDV� GL� .DEXSDWHQ� .DPSDU� �(OILQLD� HW�
DO��������� 7ULFKRGHUPD� VSS�� GDUL� UKL]RVIHU�
WDQDPDQ� NDUHW� GL� /DPSXQJ�� -DZD� 7HQJDK�
GDQ�-DZD�%DUDW� �$PDULD�HW�DO����������GDQ�
7ULFKRGHUPD�VSS��GDUL�0HNRQJ�'HOWD��.KDQJ�
HW�DO���������

6HEHODV� LVRODW� \DQJ� EHUKDVLO�
GLLGHQWLILNDVL�PHPSXQ\DL�SHUEHGDDQ�VHFDUD�
PDNURVNRSLV� \DLWX� WHNVWXU� NRORQL� GDQ�
NHFHSDWDQ� WXPEXK� �7DEHO� ���� 3HUEHGDDQ�
WHNVWXU� NRORQL� EHUGDVDUNDQ� WLQJNDW�
NHWHEDODQ� NRORQL� GDQ� WLQJNDW� NHSDGDWDQ�
NRORQL�� ,VRODW� 7ULFKRGHUPD� VSS�� GDUL� %ORN�
6LNDXP� 70� ��� %ORN� 6LWLUHMR� 7%0� ��� %ORN�
6LWLUHMR�7%0����%ORN�6HPXUXS�70���GDQ�%ORN�
6HPXUXS�70���PHQXQMXNNDQ�WHNVWXU�NRORQL�
WHEDO� GDQ� SDGDW�� 6HGDQJNDQ� LVRODW�
7ULFKRGHUPD�VSS��GDUL�%ORN�6LNDXP�7%0����
%ORN�6LNDXP�7%0����%ORN�6LNDXP�70����%ORN�
6DUL�70����%ORN�6DUL�70���GDQ�%ORN�6HPXUXS�
70���PHPLOLNL�WHNVWXU�NRORQL�WHEDO�GDQ�DJDN�
ORQJJDU��

%HUGDVDUNDQ� NHFHSDWDQ� WXPEXK�
WHUOLKDW� DGD� WLJD� SHUEHGDDQ� ZDNWX� GDUL�
NHVHEHODV� LVRODW� WHUVHEXW�� ,VRODW� GDUL� %ORN�
6LNDXP� 7%0� ��� %ORN� 6LNDXP� 70� ��� %ORN�
6LWLUHMR� 7%0� ��� GDQ� %ORN� 6HPXUXS� 70� ��
PHPEXWXKNDQ� ZDNWX� �� KDUL� XQWXN�
PHPHQXKL� FDZDQ� SHWUL� EHUGLDPHWHU� �� FP��
LVRODW�GDUL�%ORN�6LNDXDP�70����%ORN�6DUL�70�
���%ORN�6HPXUXS�70����GDQ�%ORN�6HPXUXS�

70���UDWD�UDWD�PHPEXWXKNDQ�ZDNWX���KDUL��
VHGDQJNDQ�LVRODW�GDUL�%ORN�6LNXDP�7%0����
%ORN� 6DUL� 70� ��� GDQ� %ORN� 6LWLUHMR� 7%0� ��
PHPEXWXKNDQ�ZDNWX���KDUL�

.HFHSDWDQ� SHUWXPEXKDQ� MDPXU�
7ULFKRGHUPD� VSS�� PHUXSDNDQ� LQGLNDWRU�
PHNDQLVPH� NRPSHWLVL� UXDQJ� GDQ� QXWULVL�
G HQJDQ � SD W R J HQ � � 6 HPDN LQ � F HSD W �
SHUWXPEXKDQ� 7ULFKRGHUPD� VSS�� PDND�
G LGXJD � VHPDN LQ � H I HN W L I � PHQHNDQ�
SHUWXPEXKDQ� SDWRJHQ�� 6DODK� VDWX� IDNWRU�
SHQWLQJ� GDODP� PHQHQWXNDQ� SRWHQVL� DJHQ�
KD\DWL� XQWXN� PHQHNDQ� SHUWXPEXKDQ�
SDWRJHQ� DGDODK� NHFHSDWDQ� SHUWXPEXKDQ�
NRORQL� MDPXU�� 3HUWXPEXKDQ� NRORQL� MDPXU�
WHUVHEXW� PHPSXQ\DL� SHUDQ� SHQWLQJ� GDODP�
SURVHV� VLNOXV� KLGXSQ\D� NDUHQD� NRQLGLD�
PHUXSDNDQ� DODW� UHSURGXNVL� DVHNVXDO��
SHQ\HEDUDQ�� GDQ� SHUWDKDQDQ� KLGXS� MDPXU�
SDGD�OLQJNXQJDQQ\D�

+DVLO� LGHQWLILNDVL� PLNURVNRSLV�
EHUGDVDUNDQ�NXQFL�LGHQWLILNDVL�%DUQHWW�GDQ�
+XQWHU� ������� PHQXQMXNNDQ� EDKZD�
NHVHEHODV� LVRODW� PHUXSDNDQ� 7ULFKRGHUPD�
VSS��\DQJ�PHPSXQ\DL�SHUVDPDDQ�PDXSXQ�
SHUEHGDDQ�FLUL��7DEHO�����3HUVDPDDQ�WHUOLKDW�
GDUL�NRQGLVL�KLID�KLDOLQ��NRQLGLD�EHUEHQWXN�
HOLSV�EHUZDUQD�KLMDX�NHNXQLQJDQ��NRQLGLRIRU�
PHPLOLNL�EDQ\DN�FDEDQJ�GDQ�WLGDN�WHUDWXU��
VHPXD� LVRODW� MXJD� PHPLOLNL� SKLDOLG� \DQJ�
EHUEHQWXN� VHSHUWL� ERWRO� SDGD� XMXQJ�
NRQLGLRIRU� GDQ� EHUMXPODK� ���� SDGD� VHWLDS�
XMXQJQ\D�� VHGDQJNDQ� SHUEHGDDQQ\D�
WHUGDSDW�SDGD�XNXUDQ�NRQLGLD�GDQ�XNXUDQ�
SKLDOLG

8ML�$QWDJRQLVPH7ULFKRGHUPD�VSS��6HFDUD�
,Q�9LWUR

+DVLO�XML�DQWDJRQLVPH�VHFDUD�LQ�YLWUR�
PHQXQMXNNDQ� VHPXD� LVRODW� 7ULFKRGHUPD�
VSS��GDSDW�PHQJKDPEDW�SHUWXPEXKDQ�-$3�
�7DEHO� �� GDQ� *DPEDU� ���� 'D\D� KDPEDW�
7ULFKRGHUPD�VSS��SDOLQJ�WLQJJL�EHUDVDO�GDUL�
%ORN�6LWLUHMR�7%0���\DLWX��������GDQ�GLLNXWL�
%ORN�6HPXUXS�70���VHEHVDU���������+DVLO�
XML� DQWDJRQLVPH� WHUVHEXW� PHQXQMXNNDQ�
EDKZD�VHPXD�LVRODW�7ULFKRGHUPD�VSS��\DQJ�
EHUKDVLO�GLLVRODVL�PHPSXQ\DL�GD\D�KDPEDW�
\DQJ�UHODWLI�NHFLO��8ML�DQWDJRQLV7ULFKRGHUPD�
VSS��WHUKDGDS�5��PLFURSRUXV�\DQJ�GLODNXNDQ�
ROHK� $PDULD� HW� DO�� �������PHQXQMXNNDQ�7��
YLUHQV� DVDO� /DPSXQJ� PHPSXQ\DL� GD\D�
KDPEDW��������7��KDPDWXP�DVDO�/DPSXQJ�
������� 7�� KDPDWXP� DVDO� -DZD� 7HQJDK�
�������7��DPD]RQLFXP�DVDO�/DPSXQJ��������

,VRODVL��,GHQWLILNDVL�GDQ�$QWDJRQLVPH�,Q�9LWUR�,VRODW�7ULFKRGHUPD�VSS��
$VDO�.HEXQ�.DUHW�%OLPELQJ��3HNDORQJDQ��-DZD�7HQJDK
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*DPEDU����.RORQL�7ULFKRGHUPD�VSS��EHUXSD�WHEDO�DJDN�ORQJJDU��$��GDQ�WHEDO�SDGDW��%��
)LJXUH����7ULFKRGHUPD�VSS��KDYH�FRORQLHV�ZLWK�WKLFN�D�OLWWOH�ORRVH��$��DQG�WKLFN�VROLG��%��

.RGH�
LVRODWH�

,VRODWH�FRGH�

$VDO�LVRODW�

,VRODWH�RULJLQ�

7HNVWXU�NRORQL�
&RORQ\�WH[WXUH�

.HFHSDWDQ�
WXPEXK�
�FP�KDUL��

5DWH�RI�JURZWK�
�FP�GD\��

8NXUDQ�
NRQLGLD�

&RQLGLD�VL]H�

��P��

8NXUDQ�
SKLDOLG�

3KLDOLGH�VL]H�
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7DEHO����+DVLO�LGHQWLILNDVL�VHFDUD�PDNURVNRSLV�
7DEOH����5HVXOWV�RI�PDFURVFRSLF�LGHQWLILFDWLRQ

.HWHUDQJDQ�����QLODL�UDWD��UDWD���VLPSDQJDQ�EDNX
� ����������+DVLO�LGHQWLILNDVL�VHFDUD�PLNURVNRSLV�SDGD�KDUL�NH���VHWHODK�LQRNXODVL
5HPDUNV�������WKH�PHDQ�YDOXH���VWDQGDUG�GHYLDWLRQ

WK
� �����5HVXOWV�RI�PLFURVFRSLF�LGHQWLILFDWLRQ�DW�WKH�� �GD\�DIWHU�LQRFXODWLRQ

$ %

%HUOLDQ��$QDUTL��GDQ�3XGMLKDUWDWL
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7��DPD]RQLFXP�DVDO�-DZD�7HQJDK�������GDQ�
7�� DWURYLULGH� DVDO� -DZD� %DUDW� ������ 7��
KDPDWXP� 671��� GDQ�7�� KDU]LDQXP� 671���
MXJD�PHPSXQ\DL�GD\D�DQWDJRQLV�WLQJJL�\DLWX�
������ GDQ� ������ WHUKDGDS� 5�� PLFURSRUXV�
�.DHZFKDL�	�6R\WRQJ��������8ML�DQWDJRQLV�7��
KDU]LDQXP��7��NRQLQJLL��7��YLULGH��VWUDLQ�KLMDX���
7�� YLULGH� �VWUDLQ� NXQLQJ�� WHUKDGDS� SDWRJHQ�
/DVLRGLSORGLD� WKHREURPDH� GLODSRUNDQ�
PHPSXQ\DL� GD\D� KDPEDW� PDVLQJ�PDVLQJ�
��������������������������������%KDGUD��
.KDLU�� +RVVDLQ�� 	� 6LNGHU�� ������� 7��
KDU]LDQXP� MXJD� PHPSXQ\DL� GD\D� KDPEDW�
\DQJ� WLQJJL� WHUKDGDS� 5KL]RFWRQLD� VRODQL�
.XKQ� \D L WX � �� ���� �6XF LD WPLK � 	�
5DKPDQV\DK�� ������� 0HQXUXW� 6KDUIXGGLQ�
GDQ� 0RKDQND� �������� 7�� KDU]LDQXP���
PHPSXQ\DL� GD\D� KDPEDW� ������� 7��
KDU]LDQXP������������7��YLULGDH������������7��
YLULGDH���� ��������GDQ�7��NRQLQJLL��� �������
WHUKDGDS�)XVDULXP�R[\VSRUXP�I��VS��OHQWLV��7��
KDU]LDQXP� ,0,�������� PHPSXQ\DL� GD\D�
KDPEDW� ������ �� WHUKDGDS� &ROOHWRWULFKXP�
FDSVLFL� �5DKPDQ��5D]Y\��	�$ODP���������7��
YLUHQV�VWUDLQ�����PHPSXQ\DL�GD\D�KDPEDW�
���� GDQ� ���� XQWXN� 7�� KDU]LDQXP� �����
WHUKDGDS� *DQRGHUPD� �1DKHU�� <XVXI��
6LGGLTXHH��)HUGRXV��	�5DKPDQ��������

0HQXUXW�:LG\DVWXWL� �������XML�GD\D�
KDPEDW� 7ULFKRGHUPD� VSS�� WHUKDGDS� MDPXU�
DNDU� SXWLK� VHFDUD� LQ� YLWUR� PHQXQMXNNDQ�
KDVLO� \DQJ� EHUEHGD� SDGD� WLDS� VWUDLQQ\D��
+DVLO�SHQHOLWLDQ�XML�DQWDJRQLV�7��KDU]LDQXP�
VWUDLQ�7����7��NRQLQJLL�VWUDLQ�7���GDQ�7��UHHVHL�
VWUDLQ� 7��� PHQXQMXNNDQ� EDKZD� 7��
KDU]LDQXP�VWUDLQ�7���PHPLOLNL�GD\D�KDPEDW�
WHUWLQJJL� GLEDQGLQJ� MHQLV� 7ULFKRGHUPD� VSS��
\DQJ� ODLQ�� 3HUEHGDDQ� NHPDPSXDQ� LVRODW�
7ULFKRGHUPD� VSS�� XQWXN� PHQJKDPEDW�
SH U WXPEXKDQ � M DPXU � SD WRJHQ � LQ L �

GLSHQJDUXKL� ROHK� NHPDPSXDQQ\D� VHEDJDL�
DQWDJRQLV�GHQJDQ�PHNDQLVPH�\DQJ�GLPLOLNL��
VHSHUWL�SHUVDLQJDQ�GDQ�DQWLELRVLV�

� 0HQXUXW� %DNHU� GDQ� &RRN� ��������
PHNDQLVPH� DQWDJRQLV� 7ULFKRGHUPD� VSS��
WHUKDGDS� MDPXU� SDWRJHQ� WXPEXKDQ� VHFDUD�
XPXP� GLEDJL� PHQMDGL� WLJD� MHQLV�� \DLWX�
NRPSHWLVL� WHUKDGDS� WHPSDW� WXPEXK� GDQ�
QXWULVL�� DQWLELRVLV�� GDQ� SDUDVLWLVPH��
8PXPQ\D� NHPDWLDQ� PLNURRUJDQLVPH�
GLVHEDENDQ�NHNXUDQJDQ�QXWULVL��NDUHQD�LWX�
SHQJHQGDOLDQ� GHQJDQ� DJHQ� KD\DWL� VDODK�
VDWXQ\D� EHUWXMXDQ� XQWXN� PHPHQDQJNDQ�
NRPSHWLVL� PHQGDSDWNDQ� QXWULVL�� %HEHUDSD�
MHQLV� 7ULFKRGHUPD� VSS�� PHQJKDVLONDQ�
VLGHURIRU� \DQJ� PHQJNKHODW� EHVL� GDQ�
PHQJKHQWLNDQ� SHUWXPEXKDQ� MDPXU� ODLQ��
3DGD�VLNOXV�KLGXS�)XVDULXP�VS���NHEXWXKDQ�
QXWU L V L � VDQJDW � G LSHU OXNDQ� XQWXN�
PHPSHUWDKDQNDQ� WLQJNDW� SHUNHFDPEDKDQ�
VSRUD� �������� 3HUNHFDPEDKDQ� WHUVHEXW�
GDSDW�PHQXUXQ�MLND�WHUMDGL�NRPSHWLVL�QXWULVL�
GHQJDQ� PLNURRUJDQLVPH� ODLQ�� 0RKLGGLQ��
.KDQ��.KDQ��GDQ�%KDW��������PHODSRUNDQ�7��
KDU]LDQXP� 7��� EHUKDVLO� PHQJHQGDOLNDQ� )��
R[\VSRUXP�GHQJDQ�FDUD�PHQJNRORQL�UL]RVIHU�
GDQ� PHQJDPELO� QXWULVL� OHELK� EDQ\DN��
.RPSHWLVL� QXWULVL� MXJD� GLODNXNDQ� 7�� YLULGH�
XQWXN� PHQJHQGDOLNDQ� &KRQGURVWHUHXP�
SXUSXUHXP� �*URVFODXGH�� 5LFDUG�� 	� 'XERV��
������� $QWLELRVLV� DGDODK� NHPDPSXDQ�
PLNURRUJDQLVPH� GDODP� PHQJKDVLONDQ�
PHWDEROLW� VHNXQGHU� DWDX� WRNVLQ� SHQ\HEDE�
OLVLV�� 0HVNLSXQ� PLNRSDUDVLWLVPH� GLDQJJDS�
VHEDJDL� PHNDQLVPH� DQWDJRQLVPH� \DQJ�
XWDPD�� WHWDSL� SHQHOLWLDQ� OHELK� ODQMXW�
PHQJXQJNDSNDQ�EDKZD�PHWDEROLW�VHNXQGHU�
\DQJ� GLKDVLONDQ� 7ULFKRGHUPD� VSS�� MXJD�
EHUSHUDQ�SHQWLQJ�GDODP�DNWLILWDV�DQWL�MDPXU�
�&KHW��%HQKDPRX��	�+DUDQ��������

�

� �
�

� � � �

*DPEDU����&LUL�PLNURVNRSLV�LVRODW�7ULFKRGHUPD�VSS��6$���$��GDQ�6$����%�
)LJXUH����0LFURVFRSLF�PRUSKRORJ\�RI�7ULFKRGHUPD�VSS��6$���$��GDQ�6$����%�

,VRODVL��,GHQWLILNDVL�GDQ�$QWDJRQLVPH�,Q�9LWUR�,VRODW�7ULFKRGHUPD�VSS��
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� 3DGD� SHQHOLWLDQ� LQL� WLGDN� WHUMDGL�
UHDNVL� DQWLELRVLV�� NDUHQD� VHSHUWL� GLXUDLNDQ�
:LG\DVWXWL� ������� EDKZD� DQWLELRVLV� \DQJ�
GLODNXNDQ�7ULFKRGHUPD� VSS�� VHFDUD� LQ�YLWUR�
GLWDQGDL� ROHK� DGDQ\D� VXDWX� EDWDVDQ� \DQJ�
MHODV� DQWDU� LVRODW�� +DO� LQL� GLSHUWHJDV� ROHK�
7DXILT��������EDKZD�DQWLELRVLV�GLWDQGDL�ROHK�
DGDQ\D�]RQD�KDPEDWDQ�EHUXSD�]RQD�EHQLQJ�
SDGD� PHGLXP�� 7HWDSL�� NHEHUDGDDQ� ]RQD�
EHQLQJ� LQL� VHODLQ� GLSHQJDUXKL� ROHK� MHQLV�
7ULFKRGHUPD�� MXJD� ELVD� GLSHQJDUXKL� ROHK�
PHGLD�\DQJ�GLJXQDNDQ��$FKPDG�HW�DO���������
PHPEXNWLNDQ� EDKZD� XML� DQWDJRQLVPH�
7ULFKRGHUPD� KDU]LDQXP� WHUKDGDS� SDWRJHQ�
VHFDUD�LQ�YLWUR�PHQJKDVLONDQ�]RQD�KDPEDWDQ�
SDGD� PHGLD� 3'$�� GDQ� 0($� �0DOW� ([WUDFW�
$ J D U � � � 6 H G D Q J N D Q � 7 U L F K R G H U P D �
SVHXGRNRQLQJLL� KDQ\D� PHQJKDVLONDQ� ]RQD�
KDPEDWDQ�SDGD�PHGLD�0($��GDQ�SDGD�PHGLD�
3'$�WLGDN�WDPSDN��+DO�WHUVHEXW�GDSDW�WHUMDGL�
NDUHQD� SHQJDUXK� MHQLV� PHWDEROLW� \DQJ�
GLKDVLNDQ� ROHK� MHQLV� 7ULFKRGHUPD� EHUEHGD��
GDQ�DGDQ\D�SHQJDUXK�PHWDEROLW�7ULFKRGHUPD�
SVHXGRNRQLQJLL� SDGD� PHGLD� 3'$� \DQJ�
WHUVHQWUDOLVLU�

0HNDQLVPH� SHQJKDPEDWDQ� GDODP�
SHQJHQGDOLDQ� KD\DWL�PHUXSDNDQ� IHQRPHQD�
PHQDULN� GDQ� SHQWLQJ� XQWXN� GLNHWDKXL��
'DODP� SHQHOLWLDQ� LQL�� GLDPDWL� PHNDQLVPH�
DQWDJRQLVWLN�VHEHODV�LVRODW�7ULFKRGHUPD�VSS��
EHUXSD� NRPSHWLVL� GDQ� SDUDVLWLVPH��

0HNDQLVPH� NRPSHWLVL� WHUOLKDW� GDUL� UXDQJ�
SHUWXPEXKDQ� -$3� \DQJ� GLEDWDVL� ROHK�
7ULFKRGHUPD� VSS�� 6HGDQJNDQ� PHNDQLVPH�
SDUDVLWLVPH� GLGXJD� GLWDQGDL� ROHK� DGDQ\D�
]RQD� EHUZDUQD� NHFRNODWDQ� SDGD� GDHUDK�
SHUWHPXDQ� -$3� GHQJDQ� 7ULFKRGHUPD� VSS��
+DO� LQL� GLVHEDENDQ� WHUMDGL� SHQJXUDLDQ�
GLQGLQJ�VHO�-$3�\DQJ�PHQJDQGXQJ�NLWLQ�GDQ�
JOXNDQ� ROHK� HQ]LP� NLWLQDVH� GDQ� JOXNDQDVH�
ROHK� 7ULFKRGHUPD� VSS�� &LUL� PHNDQLVPH�
SDUDVLWLVPH�OHELK�ODQMXW�EHUXSD�NHPDPSXDQ�
7ULFKRGHUPD�VSS��\DQJ�GDSDW�WXPEXK�GL�DWDV�
NRORQL�5��PLFURSRUXV�

0HQXUXW� %DNHU� GDQ� &RRN� ��������
SDGD� XPXPQ\D� PHNDQLVPH� 7ULFKRGHUPD�
VSS��GDODP�PHQHNDQ�SDWRJHQ�\DLWX�VHEDJDL�
PLNRSDUDVLWLN�GDQ�NRPSHWLWRU�\DQJ�DJUHVLI��
$ZDOQ\D�� KLID� 7ULFKRGHUPD� VSS�� WXPEXK�
PHPDQMDQJ�� NHPXGLDQ� PHPEHOLW� GDQ�
PHPSHQHWUDVL� KLID� MDPXU� LQDQJ� VHKLQJJD�
KLID� LQDQJ� PHQJDODPL� YDNRXODVL�� OLVLV� GDQ�
DNKLUQ\D�KDQFXU��3HQJJXQDDQ�7ULFKRGHUPD�
VSS��VHEDJDL�DJHQ�KD\DWL�PHPSXQ\DL�SRWHQVL�
\DQJ� EDLN� NDUHQD� SHUWXPEXKDQQ\D� FHSDW��
PXGDK�GLNXOWXUNDQ�GDODP�ELDNDQ�PDXSXQ�
NRQGLVL� DODPL�� 6HODLQ� LWX�� EHEHUDSD� MHQLV�
7ULFKRGHUPD� VSS�� GDSDW� EHUWDKDQ� KLGXS�
GHQJDQ� PHPEHQWXN� NODPLGRVSRUD� SDGD�
NRQGLVL� \DQJ� WLGDN� PHQJXQWXQJNDQ� GDQ�
FXNXS� WDKDQ� WHUKDGDS� IXQJLVLGD� GDQ�
KHUELVLGD�� 2OHK� NDUHQD� LWX� GHQJDQ� VHNDOL�

1R��
.RGH�SHUODNXDQ�

7UHDWPHQW�FRGH�

3HUODNXDQ�

7UHDWPHQW�
$VDO�7F�

7F�RULJLQ�

'D\D�KDPEDW��

,QKLELWLRQ�

����5P� 7F�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6LNDXP�7%0��� �����D�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6LNDXP�7%0��� �����D�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6LNDXP�70��� �����D�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6LNDXP�70��� �����D�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6DUL�70��� �����D�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6DUL�70��� �����D�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6LWLUHMR�7%0��� �����D�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6LWLUHMR�7%0��� �����DE�

��� 3�� -$3� 7ULFKRGHUPD�VSS�� %ORN�6HPXUXS�70��� ������E�

���� 3��� -$3� 7ULFKRGHUPD�VSS�� %ORN�6HPXUXS�70��� ������D�

���� 3��� -$3� 7ULFKRGHUPD�VSS�� %ORN�6HPXUXS�70��� ������D�

�

7DEHO����'D\D�KDPEDW�7ULFKRGHUPD�VSS�
7DEOH����,QKLELWLRQ�RI�7ULFKRGHUPD�VSS�

$QJND�\DQJ�GLLNXWL�GHQJDQ�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD�SDGD�8ML�%1-�3 ����
)LJXUHV�IROORZHG�E\�WKH�VDPH�OHWWHU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW�%1-�7HVW�3 ����

%HUOLDQ��$QDUTL��GDQ�3XGMLKDUWDWL



���

DSOLNDVL��7ULFKRGHUPD�VSS��DNDQ�WHWDS�WLQJJDO�
GDODP�WDQDK��+DO�LQL�PHUXSDNDQ�VDODK�VDWX�
NHOHELKDQ� SHPDQIDDWDQ� 7ULFKRGHUPD� VSS��
VHEDJDL� DJHQ� SHQJHQGDOLDQ� KD\DWL �
NKXVXVQ\D�XQWXN�SDWRJHQ�WXODU�WDQDK�

.(6,038/$1�

3HQHOLWLDQ� LQL� EHUKDVLO� PHQGDSDWNDQ�
VHEHODV�LVRODW�7ULFKRGHUPD�VSS��GDUL�UKL]RVIHU�
WDQDPDQ� NDUHW� GL� .HEXQ� %OLPELQJ� 37��
3HUNHEXQDQ� 1XVDQWDUD� ,;�� 3HNDORQJDQ��
-DZD�7HQJDK��6HEHODV� LVRODW�WHUVHEXW�\DLWX�
7ULFKRGHUPD�VSS��GDUL�%ORN�6LNDXP�7%0���
�3����%ORN�6LNDXP�7%0����3����%ORN�6LNDXP�
70����3����%ORN�6LNDXP�70����3����%ORN�6DUL�
70����3����%ORN�6DUL�70����3����%ORN�6LWLUHMR�
7%0��� �3����%ORN�6LWLUHMR�7%0��� �3����%ORN�
6HPXUXS� 70� �� �3���� %ORN� 6HPXUXS� 70� ��
�3�����GDQ�%ORN�6HPXUXS�70����3�����6HPXD�
LVRODW� 7ULFKRGHUPD� VSS�� WHUVHEXW� EHUVLIDW�

DQWDJRQLV� WHUKDGDS� SHUWXPEXKDQ� 5��
PLFURSRUXV�� 3HUVHQWDVH� GD\D� KDPEDW�
7ULFKRGHUPD� VSS�� WHUKDGDS� 5�� PLFURSRUXV�
EHUNLVDU�DQWDUD�������VDPSDL���������,VRODW�
3�� PHPSXQ\DL� GD\D� KDPEDW� SDOLQJ� WLQJJL�
\DLWX� ������� VHKLQJJD� SRWHQVLDO� XQWXN�
GLNHPEDQJNDQ�VHEDJDL�SHQJHQGDOL�-$3�SDGD�
WDQDPDQ� NDUHW� GL� .HEXQ� %OLPELQJ�� 37��
3HUNHEXQDQ�1XVDQWDUD�,;�

'$)7$5�3867$.$

$FKPDG���+DGL��6���+DUUDQ��6���6DLG��(��*���
6DWLDZLKDUMD�� %��� 	� .DUGLQ�� 0�� .��
��������$NWLYLWDV�DQWDJRQLVPH�LQ�YLWUR�
7 U L F K RG H UPD � KD U ] L D QXP � G DQ �
7ULFKRGHUPD� SVHXGRNRQLQJLL� WHUKDGDS�
SDWKRJHQ�ORGRK�3LQXV�PHUNXVLL��-XUQDO�
3HQHOLWLDQ�+XWDQ�7DQDPDQ������������²�
����

�

3HUODNXDQ�
7UHDWPHQW�

7DPSDN�GHSDQ�
)URQW�

7DPSDN�EHODNDQJ�
%DFN�

3��

� �
3��

� �

3���

� �

�

7DEHO����8ML�DQWDJRQLVPH�7ULFKRGHUPD�VSS��GHQJDQ�5��PLFURSRUXV
7DEOH����$QWDJRQLVP�WHVW�RI�7ULFKRGHUPD�VSS��ZLWK�5��PLFURSRUXV

,VRODVL��,GHQWLILNDVL�GDQ�$QWDJRQLVPH�,Q�9LWUR�,VRODW�7ULFKRGHUPD�VSS��
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$PDULD��:���7DXILT��(���	�+DUQL��5�� ��������
6HOHNVL� GDQ� LGHQWLILNDVL� MDPXU�
DQWDJRQLV� VHEDJDL� DJHQ�KD\DWL� MDPXU�
DNDU� SXWLK� �5LJLGRSRUXV� PLFURSRUXV��
SDGD� WDQDPDQ� NDUHW�� %XOHWLQ� 5LVHW�
7DQDPDQ� 5HPSDK� GDQ� $QHND�
7DQDPDQ�,QGXVWUL��������������

$PDULD��:���+DUQL��5���	�6DPVXGLQ���������� �
(YDOXDVL� MDPXU� DQWDJRQLV� GDODP�
P H Q J K DP E D W � S H U W X P E X K D Q �
5LJLGRSRUXV� PLFURSRUXV� SHQ\HEDE�
SHQ\DNLW� MDPXU� DNDU� SXWLK� SDGD�
WDQDPDQ� NDUHW�� � -XUQDO� 7DQDPDQ�
,QGXVWUL�GDQ�3HQ\HJDU����������²���

%DNHU��.��)���	�&RRN��5��-����������%LRORJLFDO�
FRQWURO�RI�SODQW�SDWKRJHQV��0LQQHVVRWD��
86$�� 7KH� $PHULFDQ� 3K\WRSDWKRORJ\�
6RFLHW\��

%DUQHWW�� +�� /��� 	� +XQWHU�� %�� %�� ��������
,OOXVWUDWHG� JHQHUD� RI� LPSHUIHFW� IXQJL��
7KLUG� (GLWLRQ�� 0LQQHDSROLV�� 86$��
%XUJHVV�3XEOLVKLQJ�&RPSDQ\�

%KDGUD��0��� .KDLU�� $���+RVVDLQ��0G�� $���	�
6LNGHU�� 0G�� 0�� �������� (IILFDF\� RI�
7ULFKRGHUPD� VSS�� DQG� IXQJLFLGHV�
DJDLQVW� /DVLRGLSORGLD� WKHREURPDH�� �
%DQJODGHVK� � -�� 6FL�� ,QG�� 5HV��� �������
��������� '2,�� ��������EMVLU�Y��L��
������

&KHW��,���%HQKDPRX��1���	�+DUDQ��6����������
0\FRSDUDVLWLVP� DQG� O\WLF� HQ]\PHV��
'DODP�*��(��+DUPDQ��	�&��3��.XELFHN��
7ULFKRGHUPD�DQG�*OLRFODGLXP�HQ]\PHV�
ELRORJLFDO� FRQWURO� DQG� FRPPHUFLDO�
DSSOLFDWLRQV� 9ROXPH� �� �S�� ����������
/RQGRQ��8.��7D\ORU�DQG�)UDQFLV�

(OILQLD�� 6��� <HWWL��� 	� 3XVSLWD�� )�� ��������
,GHQWLILNDVL� MDPXU� SDGD� UKL]RVIHU�
WDQDPDQ� QHQDV� �$QDQDV� FRPRVXV� /���
GDQ� XML� LQGLNDVL� DQWDJRQLVQ\D�
WHUKDGDS� SDWRJHQ � 7KLHODYLRSLV�
SDUDGR[D� GL� 'HVD� 5LPER� 3DQMDQJ�
.HFDPDWDQ� 7DPEDQJ� .DEXSDWHQ�
.DPSDU��-XUQDO�6DJX���������������

)RWK��+��'����������'DVDU�'DVDU�,OPX�7DQDK��
(GLVL�9,��-DNDUWD��,QGRQHVLD��(UODQJJD��

*DPV��:���	�%LVVHWW��-����������0RUSKRORJ\�
DQG� LGHQWLILFDWLRQ� RI� 7ULFKRGHUPD��
'DODP�&��3��.XELFHN��	�*��(��+DUPDQ��
7ULFKRGHUPD� DQG� *OLRFODGLXP� EDVLF�
ELRORJ\��WD[RQRP\�DQG�JHQHWLFV�9ROXPH�
�� �S�� ������� /RQGRQ�� 8.�� 7D\ORU� DQG�
)UDQFLV��

*URVFODXGH��&���5LFDUG��-��/���	�'XERV��%��
�������� ,QRFXODWLRQ� RI� 7ULFKRGHUPD�
YLULGH� VSRUHV� YLD� SUXQLQJ� VKHDUV� IRU�
ELR ORJLFDO � FRQWURO � R I � 6WHUHXP�
SXUSXUHXP�RQ�SOXP�WUHH�ZRXQGV��3ODQW�
'LV��5HS��������²����

*XVQDZDW\�� +�� 6��� $VQLDK�� 0��� 7DXILN��� 	�
)DX O LND � � ����� � � � 8 M L � SR WHQV L �
7ULFKRGHUPD� LQGLJHQRXV� 6XODZHVL�
7HQJJDUD� VHEDJDL� ELRIXQJLVLGD�
WHUKDGDS�3K\WRSKWKRUD� FDSVLFL� VHFDUD�
,Q�9LWUR��-XUQDO�$JURWHNQRV������������
����

+LGD\DK�� 1��� 	� 'MDMDGL�� �������� 6LIDW�VLIDW�
W D Q D K � \ D Q J � P HPS H Q J D U X K L �
SHUNHPEDQJDQ� SDWRJHQ� WXODU� WDQDK�
SDGD� WDQDPDQ� WHPEDNDX�� 3HUVSHNWLI��
�������������

-D\DVXUL\D�� .�� (��� 	� 7KHQQDNRRQ�� %�� ,��
����� � � � % LR ORJ LFD O � FRQWUR O � R I �
5LJLGRSRUXV� 0LFURSRUXV�� WKH� FDXVH� RI�
ZKLWH� URRW� GLVHDVH� LQ� UXEEHU��&H\�� -��
6FL���%LR��6FL�������������²����

-H\DVHHODQ��(��&���7KDUPLOD��6���	�1LUDQMDQ��
.�� �������� $QWDJRQLVWLF� DFWLYLW\� RI�
7ULFKRGHUPD� VSS�� DQG� %DFLOOXV� VSS��
DJDLQVW� 3\WKLXP� DSKDQLGHUPDWXP�
LVRODWHG� IURP� WRPDWR� GDPSLQJ� RII��
-XUQDO�6FKRODUV�5HVHDUFK�/LEUDU\��������
�����������

.DHZFKDL�� 6��� 	� 6R\WRQJ�� .�� ��������
$SSOLFDWLRQ� RI� ELRIXQJLFLGHV� DJDLQVW�
5LJLGRSRUXV�PLFURSRUXV�FDXVLQJ�ZKLWH�
URRW�GLVHDVH�RI�UXEEHU�WUHHV��-RXUQDO�RI�
$JULFXOWXUDO� 7HFKQRORJ\��� ������ ����
����

.HEXQ� %OLPELQJ�� �������� 'DWD� ,QYHVWDVL�
7DQDPDQ� .DUHW� .HEXQ� %OLPELQJ�� 37��
3 H U N H E X Q D Q � 1 X V D Q W D U D � , ; � �
3 H N D O R Q J DQ � � , Q G RQ H V L D � � 3 7 � �
3HUNHEXQDQ�1XVDQWDUD�,;��

%HUOLDQ��$QDUTL��GDQ�3XGMLKDUWDWL
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.KDQJ�� 9�� 7��� $QK�� 1�� 7�� 9��� 7X�� 3�� 0��� 	�
7KDP��1�� 7��+�� �������� ,VRODWLRQ� DQG�
VHOHFWLRQ� RI � 7U LFKRGHUPD� VSS � �
H[KLELWLQJ� KLJK� DQWLIXQJDO� DFWLYLWLHV�
DJDLQVW� PDMRU� SDWKRJHQV� LQ� 0HNRQJ�
'HOWD��-XUQDO�2PRQULFH���������������

.XPDU�� .��� $PDUHVDQ�� 1��� %KDJDW�� 6���
0DGKXUL�� .��� 	� 6ULYDVWDYD�� 5�� &��
�������� ,VRODWLRQ�DQG�FKDUDFWHUL]DWLRQ�
RI� 7ULFKRGHUPD� VSS�� IRU� DQWDJRQLVWLF�
DFWLYLW\� DJDLQVW� URRW� URW� DQG� IROLDU�
SDWKRJHQV�� ,QGLDQ� -�0LFURELRO��� �������
���²����� 'RL�� ��������V����������
�������

0DQXUXQJ�� /��� /XELV�� /��� 0DUKHQL��� 	�
'DOLPXQWKH�� &�� ,�� �������� 3HQJXMLDQ�
EHUEDJDL� MHQLV� EDKDQ� DNWLI� WHUKDGDS�
SHQ\DNLW� MDPXU� DNDU� SXWLK� �-$3��
�5LJLGRSRUXV�PLFURSRUXV� �6ZDUW]�� )U����
GL�DUHDO�WDQSD�RODK�WDQDK��727���-XUQDO�
2QOLQH� $JURHNRWHNQRORJL�� ������ ���� ²�
����

0RKLGGLQ��)��$���.KDQ��0��5���.KDQ��6��0���	�
%KDW��%��+����������:K\�7ULFKRGHUPD�LV�
FRQVLGHUHG�VXSHU�KHUR��VXSHU�IXQJXV��
DJDLQVW� WKH� HYLO� SDUDVLWHV"�� 3ODQW�
3DWKRORJ\� -RXUQDO�� ��� ��� �� ����� 'RL��
��������SSM�������������

1DKHU�� /��� <XVXI�� 8�� .��� 6LGGLTXHH�� 6���
)HUGRXV��-���	�5DKPDQ��0��$����������
(IIHFW� RI� PHGLD� RQ� JURZWK� DQG�
DQWDJRQLVWLF� DFWLYLW\� RI� VHOHFWHG�
7 U L F K RGH UPD � V W U D L Q V � D JD LQ V W �
*DQRGHUPD�� $IULFDQ� -RXUQDO� RI�
0LFURELRORJ\� 5HVHDUFK�� ������� �����
������
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