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1DWXUDO�GXUDELOLW\�RI �HDFK�EDPERR�VSHFLHV�LV�GLIIHUHQW��WKXV�LQIRUPDWLRQ�RQ�QDWXUDO�GXUDELOLW\�RI �EDPERR�VSHFLHV�LV�
LPSRUWDQW�IRU�LWV�XWLOL]DWLRQ��7KLV�SDSHU�LQYHVWLJDWHV�WKH�QDWXUDO�UHVLVWDQFH�RI �EDPERR�VSHFLHV�DJDLQVW�VXEWHUUDQHDQ�WHUPLWHV�
DV�D�EDVLV�IRU�VSHFLHV�FODVVLILFDWLRQ��7ZHQW\�VSHFLHV�RI �EDPERR�IURP�YDULRXV�UHJLRQV�LQ�,QGRQHVLD��:HVW�-DYD��%DQWHQ��WKH�
&HQWUDO�RI �-DYD��/DPSXQJ�DQG�%RJRU�%RWDQLFDO�*DUGHQ��ZHUH�WHVWHG�DJDLQVW�VXEWHUUDQHDQ�WHUPLWHV�&RSWRWHUPHV�
FXUYLJQDWKXV�+ROPJUHQ�DFFRUGLQJ�WR�61,������������3DUDPHWHUV�REVHUYHG�ZHUH�ZHLJKW�ORVV�SHUFHQWDJH�RI �EDPERR��
VXUYLYDO�UDWH�RI �WKH�WHUPLWHV�DQG�GHJUHH�RI �DWWDFN��VXEMHFWLYHO\���5HVXOWV�VKRZHG�WKDW�EDVHG�RQ�WKH�ZHLJKW�ORVV��WKUHH�EDPERR�
VSHFLHV�FRXOG�EH�JURXSHG�LQWR�UHVLVWDQFH�FODVV�,��ILYH�VSHFLHV�LQWR�FODVV�,,��WKUHH�VSHFLHV�LQWR�FODVV�,,,��VHYHQ�VSHFLHV�DV�FODVV�,9�
DQG�WZR�VSHFLHV�DV�FODVV�9��%DVHG�RQ�WKH�VXUYLYDO�UDWH�RI �WKH�WHUPLWHV��RQH�RI �WKH�EDPERR�VSHFLHV�ZDV�FODVVLILHG�LQ�FODVV�,��IRXU�
VSHFLHV�LQ�FODVV�,,��RQH�VSHFLHV�LQ�FODVV�,,,�����VSHFLHV�LQ�FODVV�,9��DQG�WKUHH�VSHFLHV�LQ�FODVV�9��)XUWKHUPRUH��DFFRUGLQJ�WR�WKH�
GHJUHH�RI �DWWDFN��IRXU�VSHFLHV�ZHUH�KHDYLO\�

.H\ZRUGV��6XEWHUUDQHDQ�WHUPLWHV��ZHLJKW�ORVV��SHUFHQWDJH�RI �OLYH�WHUPLWHV��GXUDELOLW\�FODVV��GHJUHH�RI �DWWDFN

$%675$.�

.HWDKDQDQ�DODPL�VHWLDS�MHQLV�EDPEX�EHUEHGD�VHKLQJJD�LQIRUPDVL�PHQJHQDL�NHWDKDQDQ�DODPL�VHWLDS�
MHQLV�EDPEX�SHQWLQJ�GLNHWDKXL�VHEDJDL�GDVDU�SHPDQIDDWDQQ\D��7XOLVDQ�LQL�PHPSHODMDUL�NHWDKDQDQ�DODPL�
GDQ�SHQJHORPSRNDQ�GXD�SXOXK�MHQLV�EDPEX�WHUKDGDS�VHUDQJDQ�UD\DS�WDQDK��'XD�SXOXK�MHQLV�EDPEX�
\DQJ�WXPEXK�GDUL�EHUEDJDL�GDHUDK�GL�,QGRQHVLD�VHSHUWL�-DZD�7HQJDK��-DZD�%DUDW��%DQWHQ��.HEXQ�5D\D�
%RJRU�� GDQ� /DPSXQJ� GLXML� NHWDKDQDQQ\D� WHUKDGDS� UD\DS� WDQDK� &RSWRWHUPHV� FXUYLJQDWKXV�+ROPJUHQ�
EHUGDVDUNDQ�61,������������3DUDPHWHU� \DQJ�GLDPDWL�PHOLSXWL�SHUVHQWDVH�SHQXUXQDQ�EHUDW�EDPEX��
SHUVHQWDVH� MXPODK�UD\DS�\DQJ�KLGXS��GDQ�GHUDMDW�VHUDQJDQ�VHFDUD�VXE\HNWLI��%HUGDVDUNDQ�SHUVHQWDVH�
SHQXUXQDQ�EHUDW��WLJD�MHQLV�EDPEX�WHUPDVXN�GDODP�NHODV�NHWDKDQDQ�,��OLPD�MHQLV�NHODV�,,��WLJD�MHQLV�NHODV�
,,,��WXMXK�MHQLV�NHODV�,9��GDQ�GXD�MHQLV�NHODV�9��%HUGDVDUNDQ�MXPODK�UD\DS�\DQJ�KLGXS��VDWX�MHQLV�WHUPDVXN�
GDODP�NHODV�NHWDKDQDQ�,��HPSDW�MHQLV�NHODV�,,��VDWX�MHQLV�NHODV�,,,�����MHQLV�NHODV�,9��GDQ�WLJD�MHQLV�NHODV�9�
6HFDUD�XPXP�KDVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�VDWX�MHQLV�EDPEX�\DLWX�DSXV��*LJDQWRFKORD�DSXV��

PHPLOLNL�NHODV�NHWDKDQDQ�WHUWLQJJL��NHODV�,���GDQ�HPSDW�MHQLV�ODLQQ\D�\DLWX�EDPEX�KLWDP��*��DWURYLRODFHD���
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GDPDJHG��ZKLOH����VSHFLHV�VKRZHG�PRGHUDWHO\�GDPDJH�
)URP�WKH�UHVXOW��LW�FDQ�EH�FRQFOXGHG�WKDW�RQH�VSHFLHV�RI �EDPERR�QDPHO\�DSXV��*LJDQWRFKORD DSXV��KDV�WKH�KLJKHVW�

UHVLVWDQFH�FODVV��FODVV�,���DQG�IRXU�RWKHU�VSHFLHV�RI �EDPERR�QDPHO\�KLWDP��*��DWURYLRODFHD���NXULQJ��*��NXULQJ���
LQGLD�WXOGD��%DPEXVD�WXOGD��DQG�OHPDQJ��6FKL]RVWDFK\XP�EUDFK\FODGXP���ZHUH�FODVVLILHG�LQ�UHVLVWDQFH�FODVV�,,��,Q�
WKH�XWOL]DWLRQ��WKH�ILYH�VSHFLHV�RI �EDPERR�FDQ�EH�XVHG�ZLWKRXW�SUHVHUYDWLRQ��ZKLOH�WKH�UHPDLQLQJ����VSHFLHV�RI �EDPERR�LQ�
UHVLVWDQFH�FODVV�,,,�-�9�VKRXOG�EH�SUHVHUYHG�EHIRUH�XVLQJ�
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� 'L�,QGRQHVLD�WHUGDSDW�OHELK�NXUDQJ�����VSHVLHV�
UD\DS� \DQJ� KLGXS� WHUVHEDU� GL� KXWDQ�� ODKDQ�
SHUWDQLDQ��JHGXQJ�SHUNDQWRUDQ��SHPXNLPDQ�GDQ�
SHUNHEXQDQ��.HUXJLDQ�HNRQRPLV�DNLEDW�VHUDQJDQ�
UD\DS� SDGD� EDQJXQDQ� WDKXQ� ����� GLGXJD�
PHQFDSDL� ����� WULOLXQ� UXSLDK� � GDQ� PHQLQJNDW�
WDKXQ� ����� PHQFDSDL� ����� WULOL\XQ� UXSLDK�
�1DQGLND��5LVPD\DGL��	�'LED��������
� 7HUGDSDW� EHEHUDSD� WLSH� UD\DS� EHUGDVDUNDQ�
ORNDVL� VDUDQJ� XWDPD�� QDPXQ� \DQJ� SDOLQJ� JDQDV�
DGDODK�UD\DS�WDQDK��\DLWX�&RSWRWHUPHV�VS���1DQGLND��
�������0DUWDZLMD\D��������PHQ\DWDNDQ�UD\DS�WDQDK�
EHUEHGD� GHQJDQ� UD\DS� ND\X� NHULQJ�� 5D\DS� ND\X�
NHULQJ� WHUPDVXN�)DPLOL�.DORWHUPLWLGDH� WHUXWDPD�
PHUXVDN�ND\X�\DQJ�VXGDK�NHULQJ�DQWDUD�ODLQ�NXVHQ��
MHQGHOD� GDQ�PHEHO�� GDQ� KLGXS� GDODP� ND\X� \DQJ�
VXGDK� NHULQJ�� 5D\DS� WDQDK� WHUPDVXN� )DPLO\�
5KLQRWHUPLWLGDH� GDQ� 7HUPLWLGDH�� XPXPQ\D�
PHUXVDN� ND\X� \DQJ�EHUKXEXQJDQ�GHQJDQ� WDQDK��
1DPXQ�� ND\X� DWDX� SURGXN� ND\X� \DQJ� WLGDN�
EHUKXEXQJDQ�GHQJDQ�WDQDK�MXJD�GLVHUDQJ�GHQJDQ�
PHPEXDW� WHURZRQJDQ� GDUL� WDQDK�� 3XVDW� VDUDQJ�
UD\DS� WDQDK� DGDODK� GL� GDODP� WDQDK�� 5D\DS� LQL�
PHUXVDN�SDJDU��WLDQJ�OLVWULN��GDQ�ND\X�SHUXPDKDQ��
7HURZRQJDQ� \DQJ� GLEXDW� UD\DS� WHUGLUL� GDUL�
FDPSXUDQ� WDQDK� XQWXN� PHQJKXEXQJNDQ� VDUDQJ�
GHQJDQ� EHQGD� \DQJ� GLVHUDQJ�� .HOHPEDEDQ� GDQ�
WHPSHUDWXU� GDODP� ORURQJ� VHUWD� NHEHUDGDDQ� DLU�
VHEDJDL� V\DUDW� KLGXS� UD\DS� WDQDK� VHODOX� WHUMDJD��
5D\DS� ND\X� NHULQJ� PHQ\HUDQJ� ND\X� GL� EDZDK�
DWDS�\DQJ� WHODK�PHQFDSDL�NDGDU�DLU�NHULQJ�XGDUD�
�VHNLWDU� ��� ²� ������ 5D\DS� WHUVHEXW� PHPEXDW�
VDUDQJ�GDODP�ND\X�\DQJ�GLVHUDQJQ\D��-HQLV�UD\DS�
ND\X� NHULQJ� \DQJ� XPXP� GLMXPSDL� GL� ,QGRQHVLD�
DGDODK� &U\SWRWHUPHV� F\QRFHSKDOXV� /LJKW� �6XPDUQL��
������
� 6HODLQ� ND\X�� EDPEX� GDQ� SURGXN�SURGXN� GDUL�
EDPEX�MXJD�EDQ\DN�GLVHUDQJ�EDLN�ROHK�UD\DS�WDQDK�
PDXSXQ� UD\DS� ND\X� NHULQJ�� +DVLO� SHQJXMLDQ�
NHWDKDQDQ�DODPL����MHQLV�EDPEX�WHUKDGDS�VHUDQJDQ�
UD\DS�ND\X�NHULQJ�� �/LJKW���&U\SWRWHUPHV�F\QRFHSKDOXV

EHUGDVDUNDQ� SHQXUXQDQ� EHUDW� PHQXQMXNNDQ�
EDKZD�GXD�MHQLV�EDPEX�������WHUPDVXN�NHODV�,��
HQDP� MHQLV� ������ WHUPDVXN� NHODV� ,,�� OLPD� MHQLV�
������ WHUPDVXN� NHODV� ,,,�� HPSDW� MHQLV� ������
WHUPDVXN�NHODV�,9��GDQ�WLJD�MHQLV�������WHUPDVXN�
NHODV�9��-DVQL��'DPD\DQWL��	�6XODVWLQLQJVLK���������
'DUL� ��� MHQLV� EDPEX� \DQJ�GLWHOLWL�� VHFDUD� XPXP�
MHQLV�MHQLV� EDPEX� \DQJ� NXUDQJ� DZHW� �NHODV�
NHWDKDQDQ� ,,,�9�� OHELK� GDUL� ���� VHKLQJJD�SHUOX�
GLDZHWNDQ�GDODP�SHQJJXQDDQQ\D�
� %DPEX� PHUXSDNDQ� VXPEHU� GD\D� WHUEDUXNDQ�
GDQ�VHUEDJXQD��FHSDW�WXPEXK��VHUWD�PXGDK�GDODP�
SURVHV�SHQJHUMDDQ�GHQJDQ�PHQJJXQDNDQ�DODW�DODW�
VHGHUKDQD� XQWXN� GLMDGLNDQ� SURGXN�� %DPEX�
WHUPDVXN� NH� GDODP� )DPLOL� 3RDFHD�� DWDX� \DQJ�
GLNHQDO�VHEDJDL�UXPSXW�UDNVDVD��7DQDPDQ�EDPEX�
XPXPQ\D� WXPEXK� EHUXPSXQ�� EDWDQJ� EHUND\X��
PHPLOLNL� UXDV�� EHUEXNX�EXNX�� GDQ� GL� WHQJDKQ\D�
EHURQJJD� �=XONDUQDHQ� 	� $QGLOD�� ������� 6HMDN�
]DPDQ� GDKXOX� RUDQJ� VXGDK� PHQJHPEDQJNDQ�
EDPEX�� WHUXWDPD� GL� SHGHVDDQ�� %DPEX� EDKNDQ�
WHODK� PHQMDGL� WXODQJ� SXQJJXQJ� SHQGDSDWDQ�
PDV\DUDNDW� PHODOXL� EHUDJDP� SURGXN� \DQJ�
GLKDVLONDQ��6KDUPD��'KDQZDQWUL��	�0HKWD���������
%DPEX�WXPEXK�WLJD�NDOL�OHELK�FHSDW�GLEDQGLQJNDQ�
ND\X��GDSDW�GLSDQHQ�SDGD�XPXU���VDPSDL���WDKXQ��
GDQ� EHUJXQD� XQWXN� EHUEDJDL� NHSHUOXDQ� VHKDUL�
KDUL�� VHUWD� VHFDUD� HNRORJLV� EHUPDQIDDW� XQWXN�
PHOLQGXQJL� OLQJNXQJDQ� GDUL� HURVL�� VHEDJDL�
SHQJJDQWL� ND\X� VHKLQJJD� GDSDW� PHQJKHPDW�
VXPEHU� GD\D� KXWDQ�� GDQ� MXJD� VHEDJDL� EDKDQ�
PDNDQDQ��UHEXQJ��
� 'L� GXQLD� WHUGDSDW� VHNLWDU� ������ MHQLV� EDPEX�
\DQJ�WHUGLUL�DWDV�OHELK�GDUL����JHQHUD��6XVLODQLQJ�	�
6XKHU\DQWR�� �������'L�&KLQD� WHUGDSDW� ���� MHQLV�
EDPEX��$IULND����MHQLV��GDQ�GL�$PHULND�/DWLQ�����
MHQLV��&KDRZDQD��������6XVLODQLQJ�	�6XKHU\DQWR��
�������'L�,QGRQHVLD�GLWHPXNDQ�OHELK�NXUDQJ�����
MHQLV�EDPEX�����MHQLV�GLDQWDUDQ\D�PHUXSDNDQ�MHQLV�
LQWURGXNVL�GDQ�����MHQLV�PHUXSDNDQ�WDQDPDQ�DVOL�
,QGRQHVLD�� 'LDQWDUD� ���� MHQLV� LQL�� ��� MHQLV�
HQGHPLN�� VHGDQJNDQ� ��� MHQLV� ODLQQ\D� GLJXQDNDQ�
ROHK� PDV\DUDNDW� ORNDO� XQWXN� NHKLGXSDQ� VHKDUL�

NXULQJ��*��NXULQJ���LQGLD�WXOGD��%DPEXVD�WXOGD��GDQ�OHPDQJ��6FKL]RVWDFK\XP�EUDFK\FODGXP���GLNODVLILNDVLNDQ�
GDODP�NHODV�NHWDKDQDQ�,,��'DODP�SHQJJXQDDQQ\D��NHOLPD�MHQLV�EDPEX�WHUVHEXW�GDSDW�GLJXQDNDQ�WDQSD�
SHQJDZHWDQ��VHGDQJNDQ�VLVDQ\D�VHEDQ\DN����MHQLV�EDPEX��NHODV�

.DWD�NXQFL��5D\DS�WDQDK��SHQJXUDQJDQ�EHUDW��MXPODK�UD\DS�KLGXS��NHODV�NHWDKDQDQ��GHUDMDW�VHUDQJDQ
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NHWDKDQDQ�,,,-9��GDODP�SHQJJXQDDQQ\D�
KDUXV�GLDZHWNDQ�



KDUL� VHSHUWL� XQWXN� EDKDQ� NHUDMLQDQ� ���� MHQLV���
VD\XUDQ� ��� MHQLV��� GDQ� ��� MHQLV� XQWXN� NHJXQDDQ�
ODLQ�:LGMDMD��������
� %XOXK� DWDX� EDWDQJ� EDPEX� XPXPQ\D�
GLJXQDNDQ� XQWXN� EDKDQ� EDQJXQDQ�� MHPEDWDQ��
PHEHO�� NHUDMLQDQ� WDQJDQ�� NHUDQMDQJ�� DODW�DODW�
SHUWDQLDQ�GDQ�SHULNDQDQ��DODW�UXPDK�WDQJJD��SLSD�
DLU��WXVXN�JLJL��WXVXN�VDWH��VXPSLW��WDQJNDL�EXQJD��
DVNDERDUG��EDPEX�ODSLV��ODQWDL�EDPEX��SXOS�NHUWDV��
EDPEX� NRPSRVLW�� GDQ� DUDQJ� DNWLI�� VHGDQJNDQ�
EDJLDQ� DNDUQ\D� GDSDW� GLJXQDNDQ� XQWXN� XNLUDQ��
EXOXK�DWDX�EDWDQJ��&KDRZDQD��������'KLQDNDUDQ�
	�&KDQGDQD��������1XUNHUWDPDQGD��$QGUHOLQD��	�
:LGLDQL��������6KDUPD�HW�DO���������:LGMDMD���������

���

.HWDKDQDQ�$ODPL�-HQLV�MHQLV�%DPEX�\DQJ�7XPEXK�GL�,QGRQHVLD�7HUKDGDS�5D\DS�7DQDK
� �	-DVQL��5DWLK�'DPD\DQWL �5RKPDK�3DUL�

6HEDJDL� EDKDQ� EHUOLJQRVHOXORVD� \DQJ� GDSDW�
GLJXQDNDQ� XQWXN� PDWHULDO� SURGXN� VHUEDJXQD��
EDPEX�MXJD�PHPSXQ\DL�NHOHPDKDQ�VHEDJDL�EDKDQ�
EDNX� NDUHQD� WLQJNDW� NHDZHWDQ� \DQJ� UHQGDK�
VHKLQJJD� UHQWDQ� WHUKDGDS� RUJDQLVPH� SHUXVDN�
VHSHUWL� UD\DS� GDQ� EXEXN� ND\X� NHULQJ�� GLPDQD�
NHWDKDQDQ� DODPL� VHWLDS� MHQLV� EDPEX� EHUEHGD�
WHUKDGDS�RUJDQLVPH�SHUXVDN�\DQJ�EHUEHGD�VHSHUWL�
WHUKDGDS�MDPXU�PDXSXQ�VHUDQJJD��-LW.DXU��6DW\D��
3DQW��	�1DLN�� ������0D\DVDUL��<XQXV��	�'DXG��
��������7XOLVDQ� LQL� EHUWXMXDQ� XQWXN� PHQ\DMLNDQ�
KDVLO�SHQJXMLDQ�NHWDKDQDQ�DODPL���� MHQLV�EDPEX�
WHUKDGDS�VHUDQJDQ�UD\DS�WDQDK�

7DEHO���� -HQLV�EDPEX�XQWXN�SHQJXMLDQ�NHWDKDQDQ�DODPL�WHUKDGDS�UD\DS�WDQDK��$PQUPUFSNFT�
DVSWJHOBUIVT�+ROPJUHQ�


5BCMF���� #BNCPP� TQFDJFT� GPS� UFTUJOH� PG� OBUVSBM� SFTJTUBODF� BHBJOUT� TVCUFSSBOFBO� UFSNJUFT�
�&RSWRWHUPHV�FXUYLJQDWKXV�+ROPJUHQ��


/RNDVL�SHQJDPELODQ�VDPSHO��
�6DPSOLQJ�ORFDWLRQV��

-HQLV�EDPERR� �
�%DPERR�VSHFLHV� �

-XPODK�MHQLV �
�1XPEHU�RI �

VSHFLHV� �

-DZD�%DUDW ��:HVW�-DYD �� %DPEX�WXWXO��%DPEXVD�PDFXODWD �:LGMDMD� �
%DPEX�DSXV��*LJDQWRFKORD�DSXV ��.XU]� �
%DPEX�WHPHQ��*LJDQWRFKORD�YHUWLFLOODWD �0XQUR� �

� �

-DZD�7HQJDK��7KH�&HQWUDO�RI�
-DYD��

%DPEX�GXUL��%DPEXVD �EOXPHDQD �6FKXOW�I�� �
%DPEX�EHWXQJ��'HQGURFDODPXV �DVSHU �%DFNHU �H[ �.�+H\QH� �
%DPEX�DWHU��*LJDQWRFKORD�DWHU �.XU]� �
%DPEX�KLWDP��*LJDQWRFKORD�DWURYLRODFHD �:LGMDMD� �

� �

.HEXQ�5D\D�%RJRU��%RJRU�
%RWDQLFDO�*DUGHQ��

%DPEX�VHPELODQJ��'HQGURFDODPXV�JLJDQWHXV �0XQUR� �
%DPEX�LQGLD��%DPEXVD�WXOGD �5R[E���
%DPEX�NXULQJ��*LJDQWRFKORD�NXULQJ�:LGMDMD� �
%DPEX�WDLZDQ�� 'HQGURFDODPXV�ODWLIORUXV �0XQUR�
%DPEX�OHQJND��*LJDQWRFKORD �KDVVNDUOLDQD �%DFNHU �H[ �.�+H\QH��
%DPEX�WDPLDQJ��6FKL]RVWDFK\XP �EOXPHL �1HHV �	 �0F&OXUH� �
%DPEX�OHPDQJ��6FKL]RVWDFK\XP ��EUDFK\FODGXP �.XU]��
%DPEX��EXWD�EXQJNRN��6FKL]RVWDFK\XP �FDXGDWXP �%DFNHU�H[�.�+H\QH� �

� �

%DQWHQ� %DPEX�DPSHO��%DPEXVD �YXOJDULV ��6FKUDG� �H[ �-�&�:HQGO� � �� � � � �
%DPEX�PD\DQ��*LJDQWRFKORD�UREXVWD �.XU]� �

� �

/DPSXQJ�� %DPEX�SHWLQJ ��*LJDQWRFKORD�OHYLV��%ODQFR��0HUU�� �
%DPEX�PDQJJRQJ��*LJDQWRFKORD�PDQJJRQJ�:LGMDMD �

� �

.HWHUDQJDQ��5HPDUNV���
-HQLV�EDPEX�\DQJ�GLJXQDNDQ�VDPD�GHQJDQ�MHQLV�EDPEX�\DQJ�GLXML�NHWDKDQDQQ\D�WHUKDGDS�UD\DS�ND\X�
NHULQJ�GDODP�-DVQL�HW�DO����������7KH�VSHFLHV�RI �EDPERR�WHVWHG�ZHUH�VDPH�DV�LQ�WKH�VWXG\�RI �QDWXUDO�UHVLVWHQFH�RI �
EDPERR�DJDLQVW�GU\�ZRRG�WHUPLWHV�LQ�-DVQL�HW�DO��������

%DPEX�DQGRQJ��*LJDQWRFKORD�SVHXGRDUXQGLQDFHD��6WHXGHO�� :LGMDMD��
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$��%DKDQ�GDQ�$ODW

� 'XD� SXOXK� MHQLV� EDPEX� \DQJ� EHUDVDO� GDUL�
WHJDNDQ�XPXU���²���WDKXQ��7DEHO����GLNXPSXONDQ�
GDUL� EHUEDJDL� GDHUDK� GL� ,QGRQHVLD�� $ODW� \DQJ�
GLJXQDNDQ�DGDODK�WLPEDQJDQ��RYHQ��SDVLU�OHPEDS��
GDQ�MDPSRW��ERWRO�NDFD���2UJDQLVPH�SHUXVDN�\DQJ�
GLXMLNDQ�DGDODK�UD\DS�WDQDK�&RSWRWHUPHV�FXUYLJQDWKXV�
+ROPJUHQ�

%��0HWRGH�3HQHOLWLDQ�

��� 3HPEXDWDQ�FRQWRK�XML
� 3HPEXDWDQ�FRQWRK�XML�VDPD�GHQJDQ�SHQJXMLDQ�
NHWDKDQDQ� EDPEX� WHUKDGDS� UD\DS� ND\X� NHULQJ�
�-DVQL�HW�DO�������� ��EHGDQ\D�KDQ\D�SDGD�XNXUDQ�
VDPSHO� SHQJXMLDQ� \DQJ� GLJXQDNDQ�� 6HWLDS� MHQLV�
EDPEX� GLSRWRQJ� ���� SDQMDQJ� GDUL� SDQJNDO��
VHODQMXWQ\D� GLEHODK� GHQJDQ� OHEDU� ���� FP��

NHPXGLDQ� KDVLO� SHPEHODKDQ� EDPEX� LQL� GLVHUXW�
EDJLDQ�DWDV�GDQ�EDZDK��NXOLW�EDJLDQ�OXDU�GDQ�NXOLW�
EDJLDQ�GDODP�GLEXDQJ��XQWXN�PHQJKDVLONDQ�ELODK��
&RQWRK� XML� GLEXDW� GDUL� ELODK� GHQJDQ� XNXUDQ�
SDQMDQJ�����FP�[�OHEDU�����FP�[�WHEDO�����FP�VHVXDL�
GHQJDQ� 61,� ���������� �6WDQGDU� 1DVLRQDO�
,QGRQHVLD� �61,��� ������� 3HQJXMLDQ� WLGDN�
PHPEHGDNDQ� YDULDVL� YHUWLNDO� �EDJLDQ� SDQJNDO��
WHQJDK��XMXQJ���EXNX�PDXSXQ�WDQSD�EXNX��ORNDVL�
GDQ�ZDNWX�WHEDQJ��-XPODK�XODQJDQ�VHEDQ\DN�����
GLDPELO�VHFDUD�DFDN�GDUL�VHWLDS�MHQLV�EDPEX�

��� 3HQJXMLDQ�UD\DS�WDQDK
� 3HQJXMLDQ� NHWDKDQDQ� DODPL� EDPEX� WHUKDGDS�
UD\DS�WDQDK�PHQJDFX�SDGD�61,������������61,��
�������&RQWRK�XML�GHQJDQ�NDGDU�DLU�EHUNLVDU�DQWDUD�
���²�����NHPXGLDQ�GLPDVXNNDQ�NH�GDODP�MDPSRW��
GLOHWDNNDQ�GHQJDQ�FDUD�EHUGLUL�SDGD�GDVDU�MDPSRW�
GDQ�PHQ\HQWXK�GLQGLQJ�MDPSRW��.H�GDODP�MDPSRW�
GLPDVXNNDQ� �� � JUDP� SDVLU� OHPEDS� \DQJ��

�

��

� �

��

�

�

.HWHUDQJDQ��5HPDUNV���D� �ERWRO�NDFD��-DPSRW���E� �WDQDK�EHUSDVLU�OHPEDS��F� �UD\DS��G� �FRQWRK�XML�EDPEX

*DPEDU����3HQJXMLDQ�NHWDKDQDQ�EDPEX�WHUKDGDS�UD\DS�WDQDK

'JHVSF����5FTUJOH�PO�OBUVSBM�SFTJTUBODF�PG�CBNCPP�BHBJOTU�TVCUFSSBOFBO�UFSNJUFT

7DEHO�����'HUDMDW�VHUDQJDQ�WHUKDGDS�UD\DS�WDQDK�

5BCMF����%FHSFF�PG�TVCUFSSBOFBO�UFSNJUFT�BUUBDL

.RQGLVL�FRQWRK�XML��6DPSOH�FRQGLWLRQV�� 1LODL��6FRUHV� �

8WXK��WLGDN�DGD�VHUDQJDQ������� ����1R�GDPDJH�RQ�VXUIDFH���������� � � �
6HGLNLW�VHUDQJDQ������� �����6OLJKWO\�DWWDFNHG������������� �� �
6HUDQJDQ�VHGDQJ���� �������0RGHUDWHO\��DWWDFNHG���� ���� ������ ���� � �
6HUDQJDQ�EHUDW�����²� ������+HDYLO\�DWWDFNHG�����²������ �� �
6HUDQJDQ�VDQJDW�EHUDW��!������9HU\�KHDYLO\�DWWDFNHG��!���� � ��� �
6XPEHU��6RXUFH�� 61,����������

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����'HVHPEHU�������289-301
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PHPSXQ\DL� NDGDU� DLU� ��� GL� EDZDK� NDSDVLWDV��
PHQDKDQ�DLU�� ���6HODQMXWQ\D�NH�ZDWHU�KROGLQJ�FDSDFLW\
GDODP� VHWLDS� MDPSRW� GLPDVXNNDQ� UD\DS� WDQDK�
VHEDQ\DN�����HNRU�UD\DS�SHNHUMD�\DQJ�VHKDW�GDQ�
DNWLI ��*DPEDU�����NHPXGLDQ�FRQWRK�XML�WHUVHEXW�
GLVLPSDQ�GL�WHPSDW�JHODS�VHODPD���PLQJJX��6HWLDS�
PLQJJX�DNWLYLWDV�UD\DS�GDODP�MDPSRW�GLDPDWL�GDQ�
PDVLQJ�PDVLQJ� MDPSRW�GLWLPEDQJ�� -LND�NDGDU� DLU�
SDVLU�WXUXQ����DWDX�OHELK��PDND�NH�GDODP�MDPSRW�
WHUVHEXW� GLWDPEDKNDQ� DLU� VHFXNXSQ\D� VHKLQJJD�
NDGDU�DLUQ\D�NHPEDOL�VHSHUWL�VHPXOD��3HQJDPDWDQ�
GLODNXNDQ� VHWHODK� �� PLQJJX� SHQJXMLDQ� XQWXN�
GLWHQWXNDQ�SHUVHQWDVH�SHQJXUDQJDQ�EHUDW��MXPODK�
UD\DS� \DQJ� KLGXS� GDQ� GHUDMDW� VHUDQJDQ� VHSHUWL�
SDGD�7DEHO���

&��$QDOLVD�'DWD

� $QDOLVD� GDWD� SHQJXUDQJDQ� EHUDW� �XODQJDQ� ���
NDOL�� PHQJJXQDNDQ� NHUDJDPDQ� EHUSROD� DFDN�
OHQJNDS�VDWX�IDNWRU�\DLWX�MHQLV�EDPEX��3HUVHQWDVH�
MXPODK� UD\DS� \DQJ�KLGXS�GLWUDQVIRUPDVL� NH�$UF�
VLQ¥�� NDUHQD� GDWD� WLGDN� QRUPDO�� NHPXGLDQ�
GLODNXNDQ�DQDOLVD�NHUDJDPDQ�EHUSROD�DFDN�OHQJNDS�
VDWX�IDNWRU�\DLWX�MHQLV�EDPEX��$QDOLVLV�VLGLN�UDJDP�
GLODNXNDQ� XQWXN� PHQJHWDKXL� NHWDKDQDQ� DODPL�
VHWLDS� MHQLV� EDPEX� WHUKDGDS� UD\DS� WDQDK�
EHUGDVDUNDQ�SHQJXUDQJDQ�EHUDW�GDQ�MXPODK�UD\DS�
\DQJ� KLGXS� �QDWDOLWDV��� 3HQJXMLDQ� MXPODK� UD\DS�
\DQJ� KLGXS� SDGD� VHWLDS� MHQLV� EDPEX� GLODNXNDQ�
XODQJDQ����NDOL��-LND�SHQJDUXK�MHQLV�EDPEX�Q\DWD�
EDLN� WHUKDGDS� SHQXUXQDQ� EHUDW�PDXSXQ� MXPODK�
UD\DS�\DQJ�KLGXS��DQDOLVLV�GDWD�GLODQMXWNDQ�GHQJDQ�
XML� MDUDN� 'XQFDQ
V� DWDX� EHGD� Q\DWD� MXMXU� �%1-��
�2WW�� ������ 6WHHO� 	� 7RUULH�� ������� 6HODQMXWQ\D��

XQWXN� SDUDPHWHU� GHUDMDW� VHUDQJDQ� \DQJ�
PHUXSDNDQ� GDWD� VXEMHNWLI � �NXDOLWDWLI�� PDND�
GLDQDOLVD�GHQJDQ�DQDOLVLV�QRQ�SDUDPHWULN�.UXVNDO�
:DOOLV��2WW��������6WHHO�	�7RUULH��������

,,,��+$6,/�'$1�3(0%$+$6$1

� +DVLO� DQDOLVLV� NHUDJDPDQ� SDGD� 7DEHO� ��
PHQXQMXNNDQ� EDKZD� SHUEHGDDQ� MHQLV� EDPEX�
EHUSHQJDUXK� Q\DWD� WHUKDGDS� SHQXUXQDQ� EHUDW�
FRQWRK� XML� GDQ� MXPODK� UD\DS� \DQJ� KLGXS��
6HODQMXWQ\D� XQWXN� PHQJHWDKXL� SHUEHGDDQ� DQWDU�
MHQLV�EDPEX�WHUVHEXW�GLODNXNDQ�XML�EHGD�PHODOXL�XML�
%1-��' ��VHKLQJJD�GDSDW�GLWHQWXNDQ�VNRU�VHEDJDL�����

GDVDU� PHQJNODVLILNDVLNDQ� NHWDKDQDQ� FRQWRK� XML�
EDPEX� EHUGDVDUNDQ� SHQXUXQDQ� EHUDW� PDXSXQ�
MXPODK� UD\DS� \DQJ� KLGXS� VHSHUWL� \DQJ� GLVDMLNDQ�
SDGD�7DEHO����.HWDKDQDQ�DODPL�EDPEX�WHUKDGDS�
VHUDQJDQ�UD\DS�WDQDK�GLNODVLILNDVLNDQ�GDODP�OLPD�
NHODV�\DLWX�NHODV�NHWDKDQDQ�,�²�9��+DO�LQL�PHUXMXN�
SDGD�NODVLILNDVL�NHODV�NHWDKDQDQ�URWDQ�\DQJ�EHUDVDO�
GDUL�EHEHUDSD�ORNDVL�WHUKDGDS�UD\DS�WDQDK��-DVQL�	�
5ROLDGL�� ������ GDQ� SHQHWDSDQ� NODVLILNDVL�
NHWDKDQDQ�����MHQLV�ND\X�GDUL�EHEHUDSD�ORNDVL�GL�
,QGRQHVLD� WHUKDGDS� UD\DS� WDQDK� �6XPDUQL� 	�
5ROLDGL��������
� %HUGDVDUNDQ� SDUDPHWHU� SHQXUXQDQ� EHUDW� GL�
7DEHO���GDSDW�GLOLKDW�EDKZD�\DQJ�WHUPDVXN�NHODV�
NHWDKDQDQ� ,� �VDQJDW� WDKDQ�� WHUGDSDW� WLJD� MHQLV�
EDPEX��NHODV�NHWDKDQDQ�,,��WDKDQ��WHUGDSDW�OLPD�
MHQLV� EDPEX�� NHODV� NHWDKDQDQ� ,,,� �VHGDQJ��
WHUGDSDW� WLJD� MHQLV� EDPEX�� NHODV� NHWDKDQDQ� ,9�
�WLGDN� WDKDQ�� WHUGDSDW� WXMXK� MHQLV� EDPEX�� GDQ�

7DEHO����$QDOLVLV� NHUDJDPDQ� WHUKDGDS� SHQJXUDQJDQ� EHUDW� EDPEX� GDQ� MXPODK� UD\DS� WDQDK� �
\DQJ�KLGXS

5BCMF�����"OBMZTJT�PG�WBSJBODFT�PO�CBNCPP�XFJHIU�MPTT�BOE�TVSWJWBM�SBUF�PG�TVCUFSSBOFBO�UFSNJUFT

6XPEHU�NHUDJDPDQ��
�6RXUFH�RI �YDULDWLRQV ��

�GI�
)�KLWXQJ��)�FDOFXODWHG� �

3HQJXUDQJDQ�EHUDW �
�:HLJKW�ORVV�

-XPODK�UD\DS�WDQDK �\DQJ�KLGXS��6XUYLYDO�
UDWH�RI �VXEWHUUDQHDQ�WHUPLWH�

7RWDO� ���� � �
-HQLV�EDPEX� �%DPERR� VSHFLHV�� ��� �����

� �����

 �
6LVD��5HVLGXDO �� ���� � �
5DWD�UDWD��$YHUDJH���<� �� ������ ����� �
6DWXDQ��8QLW�� �� �� � �
&�9������ �� ������ ����� �
'�����

�
� ����

����
����

�
����

����
����

�
.HWHUDQJDQ��5HPDUNV���

� �1\DWD�SDGD�WDUDI ��6LJQLILFDQW�DW������&�9�� �.RHILVLHQ�NHUDJDPDQ��&RHIILFLHQW�RI �YDULDWLRQ���' � �����

1LODL�NULWLV�XML�EHGD�MDUDN�'XQFDQ��&ULWLFDO�YDOXH�RI�'XQFDQ
V�UDQJH�GLIIHUHQFH�WHVW���

.HWDKDQDQ�$ODPL�-HQLV�MHQLV�%DPEX�\DQJ�7XPEXK�GL�,QGRQHVLD�7HUKDGDS�5D\DS�7DQDK
� �	-DVQL��5DWLK�'DPD\DQWL �5RKPDK�3DUL�



���

NHODV�NHWDKDQDQ�9� �VDQJDW� WLGDN� WDKDQ�� WHUGDSDW�
GXD�MHQLV�EDPEX��'LVWULEXVL�MHQLV�EDPEX�PHQXUXW�
NHWDKDQDQ�DWDV�GDVDU�SHQXUXQDQ�EHUDW�FRQWRK�XML�
GLVDMLNDQ� SDGD� 7DEHO� ��� 'HQJDQ� GHPLNLDQ�
NODVLILNDVL� DWDX� SHQJHORPSRNNDQ� EHUGDVDUNDQ�
SHQXUXQDQ� EHUDW� FRQWRK� XML� EDPEX� DNLEDW�
VHUDQJDQ�UD\DS�WDQDK�VHEDQ\DN�GHODSDQ�MHQLV������
GDUL�VHMXPODK����MHQLV�EDPEX��WHUPDVXN�NDWHJRUL�
VDQJDW� WDKDQ�GDQ� WDKDQ��NHORPSRN�\DQJ� ODLQQ\D�
\DLWX�NHODV�NHWDKDQDQ�,,,��,9�GDQ�9�VHEDQ\DN����
M HQ L V � ����� � PHU XSDNDQ � EDPEX� \DQJ �
NHWDKDQDQQ\D� VHGDQJ� VDPSDL� VDQJDW� WLGDN� WDKDQ�
WHUKDGDS�UD\DS�WDQDK��3HUVHQWDVH�LQL�VHFDUD�XPXP�
VDPD�GHQJDQ�KDVLO�SHQJXMLDQ�NHWDKDQDQ����MHQLV�
EDPEX� \DQJ� VDPD� WHUKDGDS� UD\DS� ND\X� NHULQJ�
�-DVQL�HW�DO���������
� 6HEDJDL�JDPEDUDQ�KDVLO�SHQHOLWLDQ�SDGD�SURGXN�
2ULHQWHG� 6WUDQG� %RDUG� �26%�� GDUL� EDPEX��
SHQJXUDQJDQ� EHUDW� DNLEDW� VHUDQJDQ� UD\DS� WDQDK�
�&RSWRWHUPHV� FXUYLJQDWKXV�� SDGD� EDPEX� WDOL�
�*LJDQWRFKORD� DSXV� �-�$�� 	� -�+�� 6FKXW]�� .XU]��
\DLWX� ������� EDPEX� KLWDP� �*LJDQWRFKORD�
DWURYLRODFHD� :LGMDMD�� ������� EDPEX� EHWXQJ�
�'HQGURFDODPXV� DVSHU� 6FKXOW��� ������� EDPEX�
DQGRQJ� �*LJDQWRFKORD� SVHXGRDUXQGLQDFHD� �6WHXGHO��
:LGMDMD�� �������� GDQ� EDPEX� DPSHO� �%DPEXVD�
YXOJDULV� 6FKDUGHU� H[� :HQGODQ�� VHEHVDU� �������
�3XUQDPDVDUL���������3HQHOLWLDQ�VHEHOXPQ\D�SDGD�
OLPD�MHQLV�EDPEX�XWXK��VROLG���\DLWX�EDPEX�DPSHO�
�%DPEXVD� YXOJDULV� 6FKDUGH� UH[� :HQGODQ��� � � � � � � �
EDPEXEHWXQJ� �'HQGURFDODPXV� DVSHU� 6FKXOW����

EDPEX� DQGRQJ� �*LJDQWRFKORD� SVHXGRDUXQGLQDFHD�
�6WHXGHO�� :LGMDMD��� EDPEX� KLWDP� �*LJDQWRFKORD�
DWURYLRODFHD�:LGMDMD���GDQ�EDPEX� WDOL� �*LJDQWRFKORD�
DSXV��-�$��	�-�+��6FKXW]��.XU]���SHQXUXQDQ�EHUDW�
DNLEDW� VHUDQJDQ� UD\DS� WDQDK� �&RSWRWHUPHV�
FXUYLJQDWKXV�� EHUNLVDU� ����� ²� ������ �)HEULDQWR��
*XPLODQJ�� 0DXODQD�� %XV\UD�� 	� 3XUZDQLQJVLK��
������
� %HUGDVDUNDQ�7DEHO����WHUQ\DWD�WLJD�MHQLV�EDPEX�
\DQJ�WHUPDVXN�NHODV�NHWDKDQDQ�,�EHUDVDO�GDUL�-DZD�
%DUDW� �EDPEX� DSXV��� GDUL� -DZD� 7HQJDK� �EDPEX�
KLWDP�� GDQ� GDUL� .HEXQ� 5D\D� %RJRU� �EDPEX�
NXULQJ���8QWXN�NHODV�NHWDKDQDQ�,,� WHUGDSDW� OLPD�
MHQLV�� WLJD� MHQLV� EHUDVDO� GDUL�.HEXQ�5D\D� %RJRU�
\DLWX�EDPEX�VHPELODQJ��EDPEX�LQGLD�GDQ�EDPEX�
OHPDQJ��VDWX�MHQLV�EHUDVDO�GDUL�%DQWHQ�\DLWX�EDPEX�
PD\DQ��GDQ�VDWX�MHQLV�GDUL�/DPSXQJ��\DLWX�EDPEX�
SHWLQJ��.HPXGLDQ��\DQJ�WHUPDVXN�NHODV�NHWDKDQDQ�
,,,�DGD�WLJD�MHQLV��GXD�MHQLV�EHUDVDO�GDUL�.HEXQ�5D\D�
%RJRU��EDPEX�OHQJND�GDQ�EDPEX�WDPLDQJ���GDQ�
VDWX� MHQLV� EHUDVDO� GDUL� -DZD� %DUDW� \DLWX� EDPEX�
WXWXO��6HODQMXWQ\D�\DQJ�WHUPDVXN�NHODV�NHWDKDQDQ�
,9�EHUMXPODK�WXMXK�MHQLV��EHUDVDO�GDUL�-DZD�7HQJDK�
DGD�HPSDW�MHQLV��EDPEX�DQGRQJ��DWHU��EHWXQJ�GDQ�
GXUL��� GXD� MHQLV� EHUDVDO� GDUL�.HEXQ�5D\D�%RJRU�
�EDPEX�WDLZDQ�GDQ�EDPEX�EXWD���GDQ�VDWX� MHQLV�
EHUDVDO� GDUL� /DPSXQJ� \DLWX� EDPEX� PDQJJRQJ��
6HGDQJNDQ� \DQJ� WHUPDVXN� NHODV� NHWDKDQDQ� 9�
KDQ\D� GXD� MHQLV�� VDWX� MHQLV� EHUDVDO� GDUL� %DQWHQ�
�EDPEX� DPSHO�� GDQ� VDWX� MHQLV� EHUDVDO� GDUL� -DZD�
%DUDW�\DLWX�EDPEX�WHPHQ�

7DEHO���� .ODVLILNDVL�NHWDKDQDQ����MHQLV�EDPEX�EHUGDVDUNDQ�SHQXUXQDQ�EHUDW�DNLEDW�VHUDQJDQ�
UD\DS�WDQDK

5BCMF� ��� $MBTTJGJDBUJPO� PG� UIF� SFTJTUBODF� PG� ��� CBNCPP� TQFDJFT� CBTFE� PO� JUT� XFJHIU� MPTT� EVF� UP�
TVCUFSSBOFBO�UFSNJUF�BUUBDL

.HODV�
�&ODVVHV��

6HODQJ�SHQXUXQDQ�EHUDW�
�,QWHUYDO�RI �ZHLJKW�ORVV �����

6HODQJ�VNRU�
�6FRUH�LQWHUYDOV��

6LIDW�NHWDKDQDQ�
�&KDUDFWHULVWLF�RI �UHVLVWDQFH� �

-XPODK�MHQLV��1XPEHU�

RI �VSHFLHV� �

,� �� ������ !������ 6DQJDW�WDKDQ� �
�9HU\�UHVLVWDQW � �

�

,,� ������²� ������� �����²����� 7DKDQ��5HVLVWDQW� � �
,,,� ������� ²� ������� ����²����� .HWDKDQDQ �VHGDQJ�

�0RGHUDWH �UHVLVWDQW� �

�

,9� �������²� ������� ����²����� 7LGDN�WDKDQ� �
�1RQ�UHVLVWDQW� �

�

9� ��������� ����� 6DQJDW�WLGDN�WDKDQ�
�6XVFHSWLEOH� �

�
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� +DVLO�SHQHOLWLDQ�VHEHOXPQ\D��-DVQL�HW�DO���������
EDKZD� GDUL� ��� MHQLV� EDPEX� \DQJ� GLXML�
NHWDKDQDQQ\D� WHUKDGDS� VHUDQJDQ� UD\DS� ND\X�
NHULQJ� � +ROPJUHQ���&U\SWRWHUPHV� F\QRFHSKDOXV�
EHUGDVDUNDQ� SHQXUXQDQ� EHUDW�� \DQJ� WHUPDVXN�
GDODP�NHODV�NHWDKDQDQ�,�DGD�GXD�MHQLV�EDPEX�\DLWX�
EDPEX� OHPDQJ� GDQ� EDPEX� LQGLD�WXOGD��� NHGXD�
MHQLV� GDUL� EHUDVDO� GDUL� .HEXQ� 5D\D� %RJRU��
.HPXGLDQ��HQDP�MHQLV�WHUPDVXN�NHODV�NHWDKDQDQ�
,,�� WLJD� MHQLV� GDUL� .HEXQ� 5D\D� %RJRU� �EDPEX�
VHPELODQJ�� OHQJND�GDQ�EDPEX�WDLZDQ���GXD�MHQLV�
GDUL�-DZD�7HQJDK��EDPEX�DWHU�GDQ�EDPEX�KLWDP���
GDQ�VDWX�MHQLV�GDUL�-DZD�%DUDW�\DLWX�EDPEX�DSXV��

8QWXN�NHODV�NHWDKDQDQ�,,,�DGD��OLPD�MHQLV��GXD�MHQLV�
GDUL�/DPSXQJ��SHWLQJ�GDQ�PDQJJRQJ���VDWX�MHQLV�
GDUL�%DQWHQ��PD\DQ���VDWX�MHQLV�GDUL�.HEXQ�5D\D�
%RJRU� �NXULQJ��� GDQ� VDWX� MHQLV� GDUL� � -DZD�%DUDW�
�WXWXO���6HODQMXWQ\D�XQWXN�NHODV�NHWDKDQDQ�,9�DGD�
HPSDW� MHQLV��GXD�MHQLV�GDUL�-DZD�7HQJDK��EDPEX�
EHWXQJ�GDQ�EDPEX�DQGRQJ���VDWX�MHQLV�GDUL�%DQWHQ�
�EDPEX� DPSHO�� GDQ� VDWX� MHQLV� GDUL�.HEXQ�5D\D�
%RJRU��EDPEX�WDPLDQJ���VHGDQJNDQ�XQWXN�NHODV�9�
DGD�WLJD� MHQLV��VDWX� MHQLV�GDUL�-DZD�%DUDW��EDPEX�
WHPHQ���VDWX�MHQLV�GDUL�-DZD�7HQJDK��EDPEX�GXUL��
GDQ� VDWX� MHQLV� GDUL�.HEXQ�5D\D�%RJRU� �%DPEX�
EXQJNRN�EXWD��

7DEHO����.ODVLILNDVL����MHQLV�EDPEX�EHUGDVDUNDQ�MXPODK�UD\DS�\DQJ�KLGXS�

5BCMF����$MBTTJGJDBUJPO�PG����CBNCPP�TQFDJFT�CBTFE�PO�UIF�TVSWJWBM�SBUF�PG�UFSNJUFT�

.HODV�
�&ODVVHV��

6HODQJ��MXPODK�UD\DS�WDQDK� \DQJ�
KLGXS��,QWHUYDO�RI� VXEWHUUDQHDQ�WHUPLWH�

VXUYLYDO� UDWH�� �

6HODQJ�VNRU�
�6FRUH�LQWHUYDO ��

6LIDW�NHWDKDQDQ�
�&KDUDFWHULVWLF�RI �

UHVLVWDQFH� �

-XPODK�MHQLV�
�1XPEHU�RI �

VSHFLHV������ �

� �� $UF�VLQ�¥��� � �
,� �� � � � 6DQJDW�WDKDQ� �

�9HU\�UHVLVWDQW� �
� �

,,� ������ ²� ������ ������²� ������ ��² �� � 7DKDQ��5HVLVWDQW� � � �
,,,� ������ ²� ������ ������ ²� ������ ��² �� � .HWDKDQDQ �VHGDQJ�

�0RGHUDWH
�
UHVLVWDQW�

�

� �

,9� ������ ²� ������ ������ ²� ������ ��� � 7LGDN�WDKDQ� �
�1RQ�UHVLVWDQW�

�

�� �
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� 6HODLQ�SHQXUXQDQ�EHUDW�EDPEX�DNLEDW�VHUDQJDQ�
UD\DS�WDQDK��MXPODK�UD\DS�\DQJ�KLGXS��1DWDOLWDV��
MXJD� PHUXSDNDQ� VDODK� VDWX� IDNWRU� XQWXN�
PHQJHWDKXL� NHWDKDQDQ� EDPEX�� %HUGDVDUNDQ�
DQDOLVD�NHUDJDPDQ�MXPODK�UD\DS�\DQJ�KLGXS�SDGD�
7DEHO� ��� SHUEHGDDQ� MHQLV� EDPEX� EHUSHQJDUXK�
Q\DWD��8ML�%1-��'������NHPXGLDQ�GLODNXNDQ�XQWXN�
PHQJHWDKXL� SHUEHGDDQ� WHUVHEXW� VHKLQJJD� GDSDW�
GLWHQWXNDQ� VNRU� XQWXN� PHQJHWDKXL� NHODV�
NHWDKDQDQ�FRQWRK�XML�EDPEX�EHUGDVDUNDQ�MXPODK�

UD\DS�\DQJ�KLGXS��7DEHO�����%HUGDVDUNDQ�MXPODK�
UD\DS� \DQJ� KLGXS� SDGD� FRQWRK� XML� ��� MHQLV�
EDPEX��GDSDW�GLNODVLILNDVLNDQ�NHWDKDQDQ�EDPEX�
PHQMDGL�OLPD�NHODV�VHSHUWL�SDUDPHWHU�SHQJXUDQJDQ�
EHUDW�
� %HUGDVDUNDQ� SUHVHQWDVH� MXPODK� UD\DS� \DQJ�
KLGXS� �1DWDOLWDV��� WHUQ\DWD� \DQJ� WHUPDVXN� NHODV�
NHWDKDQDQ� ,� �VDQJDW� WDKDQ�� WHUGDSDW� VDWX� MHQLV��
NHODV� NHWDKDQDQ� ,,� �WDKDQ�� HPSDW� MHQLV�� NHODV�
NHWDKDQDQ�,,,��VHGDQJ��VDWX�MHQLV��NHODV�NHWDKDQDQ�
,9��WLGDN�WDKDQ�����MHQLV��GDQ�NHODV�NHWDKDQDQ�9�
�VDQJDW�WLGDN�WDKDQ��VHEDQ\DN�WLJD�MHQLV��'HQJDQ�
GHPLNLDQ� NODVLILNDVL� DWDX� SHQJHORPSRNNDQ�
EHUGDVDUNDQ� MXPODK� UD\DS� \DQJ� KLGXS� VHEDQ\DN�
OLPD� MHQLV� ����� GDUL� VHOXUXK� ��� MHQLV� EDPEX��
WHUPDVXN� NDWHJRUL� VDQJDW� WDKDQ� GDQ� WDKDQ��
NHORPSRN�\DQJ�ODLQQ\D�\DLWX�NHODV�NHWDKDQDQ�,,,��

,9� GDQ�9� VHEDQ\DN� ��� MHQLV� ������PHUXSDNDQ�
EDPEX� \DQJ� NHWDKDQDQQ\D� VHGDQJ� VDPSDL� \DQJ�
VDQJDW� WLGDN� WDKDQ�� 'LVWULEXVL� MHQLV� EDPEX�
EHUGDVDUNDQ�SHUVHQWDVH�MXPODK�UD\DS�\DQJ�KLGXS�
GLVDMLNDQ�SDGD�7DEHO���
� %HUGDVDUNDQ�7DEHO����KDQ\D�VDWX�MHQLV�EDPEX�
\DQJ� WHUPDVXN� GDODP� NHODV� NHWDKDQDQ� ,� \DLWX�
EDPEX�DSXV� \DQJ�EHUDVDO�GDUL� -DZD�%DUDW��3DGD�
.HODV�.HWDKDQDQ�,,�WHUGDSDW�HPSDW�MHQLV��WLJD�MHQLV�
GDUL�.HEXQ�5D\D�%RJRU��EDPEX�NXULQJ��EDPEX�
LQGLD��GDQ�EDPEX�OHPDQJ��GDQ�VDWX�MHQLV�EHUDVDO�
GDUL�-DZD�7HQJDK�\DLWX�EDPEX�KLWDP��3DGD�.HODV�
NHWDKDQDQ� ,,,� KDQ\D� VDWX� MHQLV� \DLWX� EDPEX�
OHQJND�\DQJ�EHUDVDO�GDUL�.HEXQ�5D\D�%RJRU��3DGD�
NHODV� NHWDKDQDQ� ,9� DGD� ��� MHQLV�� HPSDW� MHQLV�
EHUDVDO�GDUL� -DZD�7HQJDK� �DQGRQJ��EHWXQJ��DWHU��
GDQ�GXUL��� HPSDW� MHQLV�EHUDVDO�GDUL�.HEXQ�5D\D�
%RJRU� �VHPELODQJ�� WDLZDQ�� WDPLDQJ�� GDQ�EDPEX�
EXQJNRN���VDWX�MHQLV�EHUDVDO�GDUL�-DZD�%DUDW�\DLWX�
EDPEX�WHPHQ��VDWX�MHQLV�EHUDVDO�GDUL�%DQWHQ�\DLWX�
EDPEX� PD\DQ�� GDQ� VDWX� MHQLV� EHUDVDO� GDUL�
/DPSXQJ� \DLWX� EDPEX� SHWLQJ�� 6HGDQJNDQ� \DQJ�
WHUPDVXN�NHODV� NHWDKDQDQ�9�DGD� WLJD� MHQLV�� VDWX�
MHQLV�EHUDVDO�GDUL�-DZD�%DUDW��EDPEX�WXWXO���VDWX�
MHQLV�EHUDVDO�GDUL�%DQWHQ��EDPEX�WHPHQ���GDQ�VDWX�
MHQLV� EHUDVDO� GDUL� /DPSXQJ� EDPEX� \DLWX�
PDQJJRQJ�
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� 3XUQDPDVDUL��������GDQ�)HEULDQWR�HW�DO���������
PHODNXNDQ�SHQJXMLDQ�WHUKDGDS�SURGXN�26%�GDQ�
EDPEX�VROLG�VHEDQ\DN�OLPD�MHQLV�EDPEX��QDPXQ�
SDUDPHWHU� \DQJ� GLJXQDNDQ� XQWXN� PHQHQWXNDQ�
NHWDKDQDQQ\D� WHUKDGDS� VHUDQJDQ� UD\DS� WDQDK�
DGDODK� SDUDPHWHU� MXPODK� UD\DS� \DQJ� PDWL�
�PRUWDOLWDV���EXNDQ� UD\DS�\DQJ�KLGXS� �QDWDOLWDV���
-XPODK� UD\DS� \DQJ� PDWL� DNLEDW� VHUDQJDQ� UD\DS�
WDQDK�SDGD�EDPEX� WDOL� � �-�$��	�*LJDQWRFKORD� DSXV�
-�+�� 6FKXW]�� .XU]�� DGDODK� ����� EDPEX� KLWDP�
� :LGMDMD����������EDPEX�*LJDQWRFKORD�DWURYLRODFHD�
EHWXQJ� � �6FKXOW�� �������'HQGURFDODPXV� DVSHU�
EDPEX� DQGRQJ� �*LJDQWRFKORD� SVHXGRDUXQGLQDFHD�
�6WHXGHO�� :LGMD\D�� �������� GDQ� EDPEX� DPSHO�
� �6FKUDG�H[��-�&��:HQGO����������%DPEXVD�YXOJDULV
+DVLO� SHQHOLWLDQ� ROHK� )HEULDQWR� HW� DO��� ��������
MXPODK� UD\DS� WDQDK� \DQJ�PDWL� �PRUWDOLWDV�� SDGD�
SHQJXMLDQ� EDPEX� XWXK� �VROLG�� GDUL� OLPD� MHQLV�
EDPEX� \DLWX� EDPEX� DPSHO� �%DPEXVD� YXOJDULV�
6FKDUG�H[�:HQGO���EDPEX�EHWXQJ��'HQGURFDODPXV�
DVSHU� *LJDQWRFKORD�6FKXOW���� EDPEX� DQGRQJ�
SVHXGRDUXQGLQDFHD��6WHXGHO��:LGMDMD���EDPEX�KLWDP�
� :LGMDMD���GDQ�EDPEX�WDOL�*LJDQWRFKORD�DWURYLRODFHD�
� �-�$�� 	� -�+�� 6FKXW]�� .XU]���*LJDQWRFKORD� DSXV�
EHUNLVDU�������²������
� .HWDKDQDQ�VXDWX�MHQLV�EDPEX�WHUKDGDS�UD\DS�
GDSDW�MXJD�GLSHQJDUXKL�ROHK�NDQGXQJDQ�VHOXORVD��
6XVLODQLQJ� GDQ� 6XKHU\DQWR� ������� PHQ\DWDNDQ�
EDKZD� VHOXORVD� \DQJ� WHUNDQGXQJ� SDGD� EDPEX�
VDQJDW�WLQJJL�GDQ�OHELK�EHVDU�GDULSDGD�NDQGXQJDQ�
VHOXORVD� SDGD� ND\X�� GDQ� KDO� LQL� PHQ\HEDENDQ�
EDPEX� OHELK� PXGDK� GLVHUDQJ� ROHK� VHUDQJJD�
SHUXVDN�� 6HOXORVD� GDQ� KHPLVHOXORVD� WHUGDSDW�
GDODP�GLQGLQJ�VHO��VHOXORVD�PHUXSDNDQ�PDNDQDQ�
XWDPD� UD\DS� VHEDJDL� VXPEHU� HQHUJL� EDJL� KLGXS�
UD\DS�GLPDQD�NDQGXQJDQ�VHOXORVD�EDPEX�EHUNLVDU�
�����²��������,EUDKLP�	�)HEULDQWR �������-DVQL�	��

5XOOLDW\�� ������� 6HWLDS� MHQLV� EDPEX� PHPSXQ\DL�
NDQGXQJDQ� VHOXORVD� \DQJ� EHUEHGD�� VHKLQJJD�
NHSHNDDQ� VHWLDS� MHQLV� EDPEX� WHUKDGDS� UD\DS�
EHUEHGD�SXOD��6HODLQ� VHOXORVD��NHWDKDQDQ�EDPEX�
PDXSXQ�ND\X�MXJD�GLSHQJDUXKL�ROHK�]DW�HNVWUDNWLI �
NDUHQD� ]DW� HNVWUDNWLI � PHPSXQ\DL� VLIDW� VHEDJDL�
IXQJLVLGD� GDQ� DWDX� LQVHNWLVLGD�� .DQGXQJDQ� ]DW�
HNWUDNWLI � GDODP� EDPEX� EHUNLVDU� ���� ²� �����
�*XVPDLOLQD� 	� 6XZDUGL�� ������ ,EUDKLP� 	�
)HEULDQWR��������0DUWDZLMD\D���������%HUGDVDUNDQ�
KDO�WHUVHEXW��KDVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�
NHWDKDQDQ�VXDWX�MHQLV�EDPEX�GDSDW�EHUEHGD�
� +DVLO�SHQHOLWLDQ�VHEHOXPQ\D�WHQWDQJ�NHWDKDQDQ�
URWDQ� WHUKDGDS� UD\DS� WDQDK�� MHQLV� URWDQ� NRUH�

� �� \DQJ� PHPLOLNL� NDGDU� VHOXORVD�&DODPXV� ZDUEXJLL
OHELK�EHVDU�GDUL�URWDQ�VRPL�\DLWX��������WHUPDVXN�
GDODP� NHODV� NHWDKDQDQ� 9� �VDQJDW� WLGDN� WDKDQ���
.DQGXQJDQ�VHOXORVD� URWDQ�VRPL�DGDODK���������
VHKLQJJD� GDSDW� GLVLPSXONDQ� EDKZD� NDQGXQJDQ�
VHOXORVD� \DQJ� OHELK� VHGLNLW� WHUQ\DWD� PHPLOLNL�
NHWDKDQDQ� \DQJ� OHELK� EDLN� WHUKDGDS� VHUDQJDQ�
UD\DS� WDQDK� �URWDQ� VRPL� WHUPDVXN� NHODV�
NHWDKDQDQ�,��VDQJDW�WDKDQ���-DVQL��3DUL��	�.DOLPD��
������� 'LVDPSLQJ� LWX� VHEDJDLPDQD� GLNHWDKXL�
VHWLDS� MHQLV� EDPEX� PHPLOLNL� NDUDNWHULVWLN�
WHUVHQGLUL� �DQDWRPL�� ILVLV�PHNDQLV�� NLPLD��
NHDZHWDQ��� VHKLQJJD�NHUHQWDQDQ� WHUKDGDS� IDNWRU�
SHUXVDN� GDQ� SHQJJXQDDQQ\D� SXQ� DNDQ� EHUEHGD�
XQWXN�VHWLDS�MHQLV�EDPEX�
� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� )HEULDQWR� HW� DO��
������� GDQ� 3XUQDPDVDUL� �������� SHQJXMLDQ�
NHDZHWDQ�EDPEX� WHUKDGDS� IDNWRU�SHUXVDN�GDSDW�
GLWHQWXNDQ� GHQJDQ� PHWRGH� \DQJ� EHUEHGD�EHGD�
DWDX�WLGDN�EDNX��6HODLQ�IDNWRU�NHUHQWDQDQ�PDWHULDO�
EDPEX� WHUVHEXW� WHUKDGDS� RUJDQLVPH� SHUXVDN�
VHSHUWL� \DQJ� GLQ\DWDNDQ� ROHK� )HEULDQWR� HW� DO��
�������EDKZD�EDPEX�UHQWDQ�WHUKDGDS�RUJDQLVPH�
SHUXVDN� WHUXWDPD� ROHK� UD\DS� GDQ� EXEXN� ND\X�
NHULQJ�� IDNWRU� ODLQ� \DQJ� PHPSHQJDUXKL� MXPODK�
UD\DS� \DQJ� KLGXS� DWDX� MXPODK� UD\DS� \DQJ� PDWL�
SDGD�DNKLU�SHQJXMLDQ�DGDODK�VLIDW�NDQLEDOLVPH�\DQJ�
GLPLOLNL� UD\DS�� \DLWX� VLIDW� \DQJ� VDOLQJ� PHPDNDQ�
VDWX� VDPD� ODLQQ\D�GLPDQD� UD\DS�\DQJ�NXDW� DNDQ�
PHPDNDQ� UD\DS� \DQJ� OHPDK� �/LPL�� �������
6HGDQJNDQ�7DUXPLQJNHQJ��������GDODP�-DVQL�GDQ�
5XOOLDW\� ������� PHQ\DWDNDQ� EDKZD� VLIDW�
NDQLEDOLVPH� EHUSHUDQ� GDODP� SHQJDWXUDQ�
KRPHRVWDWLND� �NHVHLPEDQJDQ� NHKLGXSDQ�� NRORQL�
UD\DS�� \DQJ� PDQD� VLIDW� NDQLEDOLVPH� EHUIXQJVL�
XQWXN� PHPSHUWDKDQDQ� SULQVLS� HILVLHQVL� GDQ�
NRQVHUYDVL� HQHUJL� EDJL� NHKLGXSDQ� UD\DS�� 6LIDW�
NDQLEDOLVPH�LQL�GDSDW�EHUODNX�WHUMDGL�SDGD�VHOXUXK�
SHQJXMLDQ� \DQJ� PHQJJXQDNDQ� UD\DS� VHEDJDL�
SHQJXML�
� 6HODLQ�SHQXUXQDQ�EHUDW�GDQ�MXPODK�UD\DS�\DQJ�
KLGXS�� GHUDMDW� VHUDQJDQ� �NHUXVDNDQ�� DNLEDW�
VHUDQJDQ� UD\DS� WDQDK� MXJD� GLDPDWL� GDODP�
SHQHOLWLDQ�LQL�ZDODXSXQ�SHQLODLDQ�GLODNXNDQ�VHFDUD�
VXE\HNWLI�� +DVLO� DQDOLVLV� GHUDMDW� VHUDQJDQ�
PHQXQMXNNDQ�EDKZD�DGD�SHUEHGDDQ�DQWDUD� MHQLV�
EDPEX� �+� KLWXQJ� !� +� WDEHO�� ���� !� �������
3HQLODLDQ� NHUXVDNDQ� GDQ� GHUDMDW� VHUDQJDQ�
PHQJDFX� SDGD� 7DEHO� ��� .HUXVDNDQ� WHUWLQJJL�
GLWHPXL�SDGD�HPSDW�MHQLV�EDPEX�\DLWX�EDPEX�GXUL�
�%DPEXVD� EOXPHDQD��� EDPEX� WHPDQ� �*LJDQWRFKORD�
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YHUWLFLOODWD���EDPEX�EXWD��6FKL]RVWDFK\XP�FDXGDWXP���
GDQ� EDPEX� DPSHO� �%DPEXVD� YXOJDULV��� GLPDQD�
NHUXVDNDQ�EHUNLVDU����²�����GHQJDQ�QLODL�GHUDMDW�
VHUDQJDQ�����VHUDQJDQ�KHEDW���6HGDQJNDQ�VLVDQ\D�
\DLWX� ��� MHQLV�� NHUXVDNDQ�EHUNLVDU� ����� ²� ������
GHQJDQ�QLODL�����VHUDQJDQ�VHGDQJ��VHKLQJJD�GDODP�
SHPDNDLDQQ\D�GLVDUDQNDQ�XQWXN�GLDZHWNDQ�XQWXN�
PHPSHUSDQMDQJ� XPXU� SDNDL� GHQJDQ�PHODNXNDQ�

SURVHV� SHQJDZHWDQ� PHQJJXQDNDQ� EDKDQ�
SHQJDZHW� \DQJ� PXUDK� GDQ� UDPDK� OLQJNXQJDQ��
'DWD�SHQJXUDQJDQ�EHUDW��MXPODK�UD\DS�KLGXS�GDQ�
GHUDMDW� NHUXVDNDQ� VHWLDS� MHQLV� EDPEX� WHUKDGDS�
VHUDQJDQ�UD\DS�WDQDK�GLVDMLNDQ�SDGD�7DEHO���
� 8QWXN� PHQJHWDKXL� NHWDKDQDQ� VHWLDS� MHQLV�
EDPEX� WHUKDGDS� VHUDQJDQ� UD\DS� \DQJ� EHUEHGD��
SDGD�7DEHO���GLVDMLNDQ�KDVLO�SHQJNODVLILNDVLDQ�NHODV�

7DEHO���� .HWDKDQDQ����MHQLV�EDPEX�,QGRQHVLD�WHUKDGDS�VHUDQJDQ�UD\DS�WDQDK��$PQUPUFSNFT�
DVSWJHOBUIVT�+ROPJUHQ��EHUGDVDUNDQ�SHQXUXQDQ�EHUDW��SHUVHQ�MXPODK�UD\DS�\DQJ�

KLGXS�GDQ�GHUDMDW�VHUDQJDQ

5BCMF���� /BUVSBM� SFTJTUBODF� PG� ��� CBNCPP� TQFDJFT� HSPXO� JO� *OEPOFTJB� BHBJOTU� TVCUFSSBOFBO�
UFSNJUFT��&RSWRWHUPHV�FXUYLJQDWKXV�)PMNHSFO�BDDPSEJOH�UP�QBSBNFUFST�PG�XFJHIU�MPTT
�
TVSWJWBM�SBUFT�PG�UFSNJUFT�BOE�UIF�EFHSFF�PG�BUUBDLT
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���

NHWDKDQDQ� VHWLDS� MHQLV� EDPEX� EHUGDVDUNDQ�
VHUDQJJD�SHQ\HUDQJ�\DLWX�UD\DS�WDQDK�GDQ�UD\DS�
ND\X� NHULQJ� �-DVQL� HW� DO��� ������� GDQ� NHWLJD�
SDUDPHWHU� \DQJ� GLXML�� 'DUL� KDVLO� WHUVHEXW� GDSDW�
GLVLPSXONDQ�EDKZD�NHWDKDQDQ�VHWLDS�MHQLV�EDPEX�
GLSHQJDUXKL�MHQLV�RUJDQLVPH�\DQJ�PHQ\HUDQJQ\D��
VHEDJDL�FRQWRK�EDPEX�OHPDQJ�GDQ�EDPEX�,QGLD�
WHUJRORQJ�GDODP�NHODV�,�XQWXN�NHWDKDQDQ�WHUKDGDS�
UD\DS�ND\X�NHULQJ��QDPXQ�WHUKDGDS�UD\DS�WDQDK��
EDPEX�OHPDQJ�GDQ�EDPEX�LQGLD�WHUPDVXN�GDODP�
NHODV�NHWDKDQDQ�,,��%DPEX�DSXV��EDPEX�KLWDP�GDQ�
EDPEX� NXULQJ� \DQJ� WHUPDVXN� GDODP� NHODV�
NHWDKDQDQ� ,� WHUKDGDS� VHUDQJDQ� UD\DS� WDQDK��

WHUQ\DWD�PDVXN�NHODV�NHWDKDQDQ�,,�XQWXN�EDPEX�
DSXV�GDQ�EDPEX�KLWDP��GDQ�NHODV�NHWDKDQDQ�,,,�
XQWXN� EDPEX� NXULQJ�� +DVLO� VHFDUD� NRQVLVWHQ�
GLWHPXL�SDGD�EDPEX�WHPHQ�\DQJ�WHUPDVXN�GDODP�
NHODV� NHWDKDQDQ� SDOLQJ� UHQGDK� XQWXN� VHUDQJDQ�
NHGXD� RUJDQLVPH� WHUVHEXW�� 6HSHUWL� \DQJ�
GLODSRUNDQ�0DUWDZLMD\D� ��������EDKZD�NHDZHWDQ�
DWDX�NHWDKDQDQ�ND\X��EDPEX�PDXSXQ�URWDQ�DNDQ�
GLSHQJDUXKL�MHQLV�RUJDQLVPH�\DQJ�PHQ\HUDQJQ\D��
VHVXDWX�MHQLV�ND\X�PDXSXQ�EDPEX�\DQJ�PHPLOLNL�
GD\D� WDKDQ� WLQJJL� WHUKDGDS� VHVXDWX� RUJDQLVPH��
EHOXP� WHQWX� DNDQ� PHPSXQ\DL� GD\D� WDKDQ� \DQJ�
VDPD� WHUKDGDS�RUJDQLVPH� ODLQQ\D� VHKLQJJD�GDWD�

7DEHO���� .HWDKDQDQ����MHQLV�EDPEX�,QGRQHVLD�WHUKDGDS�VHUDQJDQ�UD\DS�WDQDK��$PQUPUFSNFT�
DVSWJHOBUIVT�+ROPJUHQ��GDQ�UD\DS�ND\X�NHULQJ��$SZQUPUFSNFT�DZOPDFQIBMVT�/LJKW���
EHUGDVDUNDQ�SHQXUXQDQ�EHUDW��SHUVHQ�MXPODK�UD\DS�\DQJ�KLGXS��GDQ�GHUDMDW�VHUDQJDQ

5BCMF���� /BUVSBM� SFTJTUBODF� PG� ��� CBNCPP� TQFDJFT� HSPXO� JO� *OEPOFTJB� BHBJOTU� TVCUFSSBOFBO�
UFSNJUFT
� BOE� ESZ� XPPE� UFSNJUFT� �&U\SWRWHUPHV� F\QRFHSKDOXV� -JHIU��� BDDPSEJOH� UP�
QBSBNFUFST�PG�XFJHIU�MPTT
�TVSWJWBM�SBUFT�PG�UFSNJUFT�BOE�UIF�EFHSFF�PG�BUUBDLT

1R��� -HQLV�EDPEX��
�%DPERR�VSHFLHV��

.HODV��&ODVVHV��3DUDPHWHU�XML��7HVWHG�SDUDPHWHUV�� 1LODL�GHUDMDW�
VHUDQJDQ�

�6FRUHV�IRU�GHJUHH�RI �
DWWDFN��

3HQXUXQDQ�EHUDW�
�:HLJKW�ORVV��

-XPODK�UD\DS�\DQJ�KLGXS�

�6XUYLYDO�WHUPLWHV��

5..� 57� 5..� 57� 5..� 57�

��� +LWDP��*LJDQWRFKORD�DWURYLRODFHD�� ,,� ,� ,,,� ,,� ��� ���
��� 7XWXO��%DPEXVD�PDFXODWD�� ,,,� ,,,� ,,,� 9� ��� ���

��� $SXV��*��DSXV� � ,,� ,� ,9� ,� ��� ���

��� $QGRQJ��*��SVHXGRDUXQGLQDFHD�� ,9� ,9� ,,� ,9� ��� ���
��� 0D\DQ��*��UREXVWD� � ,,,� ,,� ,,,� ,9� ��� ���

��� %HWXQJ��'HQGURFDODPXV�DVSHU�� ,9� ,9� ,,,� ,9� ��� ���

��� $PSHO ��%� �YXOJDULV�� � ,9� 9� ,,,� 9� ��� ���

��� $WHU��*��DWHU� � ,,� ,9� ,9� ,9� ��� ���

��� 'XUL��%��EOXPHDQD�� 9� ,9� ,� ,9� ��� ���

���� 7HPHQ��*��YHUWLFLOODWD� � 9� 9� ,9� ,9� ��� ���

���� 6HPELODQJ��'��JLJDQWHXV�� ,,� ,,� ,,,� ,9� ��� ���

���� 7DLZDQ��'��ODWLIORUXV�� ,,� ,9� ,9� ,9� ��� ���

���� .XULQJ��*��NXULQJ� � ,,,� ,� ,,,� ,,� ��� ���

���� /HQJND��*��KDVVNDUOLDQD�� � ,,� ,,,� ,,,� ,,,� ��� ���

���� ,QGLD�WXOGD ��%��WXOGD� � ,� ,,� ,� ,,� ��� ���

���� /HPDQJ�
�6FKL]RVWDFK\XP��EUDFK\FODGXP��

,� ,,� 9� ,,� ��� ���

���� 7DPLDQJ��6��EOXPHL� ,9� ,,,� 9� ,9� ��� ���
���� %XQJNRN�EXWD��6��FDXGDWXP�� 9� ,9� ,,,� ,9� ��� ���

���� 3HWLQJ��*��OHYLV� � ,,,� ,,� ,,,� ,9� ��� ���

���� 0DQJJRQJ��*��PDQJJRQJ�� ,,,� ,9� ,9� 9� ��� ���

.HWDKDQDQ�$ODPL�-HQLV�MHQLV�%DPEX�\DQJ�7XPEXK�GL�,QGRQHVLD�7HUKDGDS�5D\DS�7DQDK
� �	-DVQL��5DWLK�'DPD\DQWL �5RKPDK�3DUL�

.HWHUDQJDQ�� ���5..� �5D\DS�ND\X�NHULQJ�� ��-DVQL�HW�DO���������57� �5D\DS�WDQDK�� �5HPDUNV 'U\�ZRRG�WHUPLWHV 6XEWHUDQHDQ�WHUPLWHV �



���

GDQ�LQIRUPDVL�PHQJHQDL�NHWDKDQDQ�VXDWX�PDWHULDO�
WHUKDGDS�RUJDQLVPH�SHUXVDN�VDQJDW�SHQWLQJ�XQWXN�
PHQJHWDKXL�NHVHVXDLDQQ\D�XQWXN�VXDWX�SURGXN�

,9���.(6,038/$1�'$1�6$5$1

� +DVLO� SHQJXMLDQ� NHWDKDQDQ� ��� MHQLV� EDPEX�
WHUKDGDS� VHUDQJDQ� UD\DS� WDQDK� PHQXQMXNNDQ�
EDKZD� EDLN� GDUL� SDUDPHWHU� SHQJXUDQJDQ� EHUDW�
PDXSXQ�MXPODK�UD\DS�\DQJ�KLGXS�VHWHODK�HPSDW�
PLQJJX� SHQJXMLDQ�� VDWX� MHQLV� EDPEX� \DLWX�
*LJDQWRFKORD� DSXV� �DSXV�� VHFDUD� NRQVLVWHQ� GDSDW�
GLNODVLILNDVLNDQ� GDODP� NHODV� NHWDKDQDQ� ,�� -HQLV�
EDPEX� LQL� GDSDW� GLUHNRPHQGDVLNDQ� XQWXN�
GLJXQDNDQ� GL� OXDU� UXDQJDQ� WDQSD� SHUODNXDQ�
SHQJDZHWDQ�
� 6HODQMXWQ\D��*��DWURYLRODFHD��KLWDP��GDQ�*��NXULQJ�
�NXULQJ�� MXJD� WHUPDVXN�GDODP�NHODV�NHWDKDQDQ� ,�
EHUGDVDUNDQ� SDUDPHWHU� SHQJXUDQJDQ� EHUDW��
QDPXQ�WHUPDVXN�NHODV�NHWDKDQDQ�,,�EHUGDVDUNDQ�
SDUHPHWHU� MXPODK� UD\DS� \DQJ� KLGXS� �QDWDOLWDV���
8QWXN� NHDPDQDQ�� NHODV� NHWDKDQDQ� GLWHQWXNDQ�
EHUGDVDUNDQ� NODVLILNDVL� \DQJ� OHELK� UHQGDK��
VHKLQJJD� NHGXD� MHQLV� EDPEX� WHUVHEXW� EHUVDPD�
VDPD� GHQJDQ� %DPEXVD� WXOGD� �LQGLD�WXOGD�� GDQ�
6 F K L ] R V W D F K \ XP � E U D F K \ F O D G XP � � O HPDQJ � � �
GLNODVLILNDVLNDQ� GDODP� NHODV� NHWDKDQDQ� ,,�
EHUGDVDUNDQ� SHQJXUDQJDQ� EHUDW� GDQ� QDWDOLWDV��
'DODP� SHQJJXQDDQQ\D�� NHHPSDW� MHQLV� EDPEX�
WHUVHEXW�MXJD�GDSDW�GLJXQDNDQ�WDQSD�SHQJDZHWDQ�
� -HQLV� EDPEX� \DQJ� PHPLOLNL� NHODV� NHWDKDKDQ�
SDOLQJ� UHQGDK� �,9�GDQ�9��GDUL� NHGXD�SDUDPHWHU�
NHWDKDQDQ��SHQJXUDQJDQ�EHUDW�GDQ�QDWDOLWDV��VHUWD�
PHPLOLNL�GHUDMDW�VHUDQJDQ�����DGD�VHEDQ\DN�HPSDW�
MHQLV�\DLWX�%��YXOJDULV��DPSHO���%��EOXPHDQD��GXUL���*��
Y H U W L F L O O D W D � � WHPHQ� � � GDQ� 6 � � F DXGD WDXP �
�EXWD�EXQJNRN��� .HHPSDW� MHQLV� WHUVHEXW� GDODP�
SHQJJXQDDQQ\D� KDUXV� GLDZHWNDQ�� /LPD� MHQLV�
EDPEX�ODLQ�MXJD�PHPLOLNL�NHODV�NHWDKDQDQ�UHQGDK�
WDSL� GHUDMDW� VHUDQJDQ� OHELK� ULQJDQ� ����� \DLWX�*��
SVHXGRDUXQGLQDFHD� �DQGRQJ���'�� DVSHU� �EHWXQJ���*��
DWHU��DWHU���'HQGURFDODPXV�ODWLIORUXV��EDPEX�WDLZDQ��
GDQ � * � � PDQJ J RQ J � �PDQJ JRQJ� � � GD ODP�
SHQJJXQDDQQ\D�MXJD�KDUXV�GLDZHWNDQ�
� 6LVDQ\D�� OLPD� MHQLV� EDPEX� PHPLOLNL� NHODV�
NHWDKDQDQ�EHUEHGD�DQWDUD�SDUDPHWHU�SHQJXUDQJDQ�
EHUDW�GDQ�QDWDOLWDV�� VHKLQJJD�XQWXN�PHQHQWXNDQ�
NODVLILNDVLQ\D� GLJXQDNDQ� NHODV� NHWDKDQDQ� \DQJ�
OHELK� UHQGDK� �,9� GDQ� 9��� -HQLV�MHQLV� EDPEX�

WHUVHEXW� \DLWX� � �WXWXO��� �%�� PDFXODWD *�� UREXVWD
�PD\DQ��� � �VHPELODQJ��� �'�� JLJDQWHXV 6�� EOXPHL
�WDPLDQJ�� GDQ� � �SHWLQJ��� GDODP�*�� OHYLV
SHQJJXQDDQQ\D�KDUXV�GLDZHWNDQ��6DWX�MHQLV�\DLWX�
*��KDVVNDUOLDQD��OHQJND��\DQJ�WHUPDVXN�GDODP�NHODV�
NHWDKDQDQ� ,,,� EDLN� EHUGDVDUNDQ� SDUDPHWHU�
SHQJXUDQJDQ�EHUDW�GDQ�QDWDOLWDV�MXJD�GLVDUDQNDQ�
XQWXN�GLDZHWNDQ�

8&$3$1�7(5,0$�.$6,+

� 3HQXOLV� PHQ\DPSDLNDQ� WHULPD� NDVLK� NHSDGD�
.HSDOD� 3XVDW� .RQVHUYDVL� 7XPEXKDQ� .HEXQ�
5D\D�/,3,� %RJRU� \DQJ� WHODK� PHPEDQWX� GDQ�
PHPEHULNDQ� L]LQ� SHQJDPELODQ� VDPSHO� GHODSDQ�
MHQLV�EDPEX�GDUL�.HEXQ�5D\D�%RJRU��

'$)7$5�3867$.$

&KDRZDQD��3����������%DPERR��$Q�DOWHUQDWLI �UDZ�
PDWHULDO� IRU� ZRRG� DQG� ZRRG�EDVHG�
FRPSRVLWHV�� -RXUQDO� RI � 0DWHULDOV� 6FLHQFH�
5HVHDUFK���������������

'KLQDNDUDQ�� *��� 	� &KDQGDQD�� *�� ��������
&RPSUHVVLYH� VWUHQJWK� DQG� GXUDELOLW\� RI �
EDPERR�OHDI �DVK�FRQFUHWH��-RUGDQ�-RXUQDO�RI �
&LYLO�(QJLQHHULQJ�����������������

)HEULDQWR��)���*XPLODQJ��$���0DXODQD��6���%XV\UD��
,��� 	� 3XUZDQLQJVLK�� $�� �������� .HDZHWDQ�
DODPL�OLPD�MHQLV�EDPEX�WHUKDGDS�VHUDQJDQ�
UD\DS� GDQ� EXEXN� ND\X� NHULQJ�� -XUQDO� ,OPX�
7HNQRORJL�.D\X�7URSLV�����������������

*XVPDLOLQD�	�6XZDUGL��6����������$QDOLVLV�NLPLD�
VHSXOXK�MHQLV�EDPEX�GDUL�-DZD�7LPXU��-XUQDO�
3HQHOLWLDQ�+DVLO�+XWDQ����������������

,EUDKLP��0���	�)HEULDQWR��)����������3URSHUWLHV�RI �
RULHQWHG� VWUDQG� ERDUG� �26%�� PDGH� IURP�
PL[LQJ�EDPERR��$531�-RXUQDO�RI �6FLHQFH�DQG�
7HFKQRORJ\����������������

-DVQL��3DUL��*���	�.DOLPD��7�� ��������.RPSRVLVL�
NLPLD� GDQ� NHWDKDQDQ� ��� MHQLV� URWDQ� GDUL�
3DSXD� WHUKDGDS� EXEXN� ND\X� NHULQJ� GDQ�
UD\DS� WDQDK�� -XUQDO� 3HQHOLWLDQ� +DVLO� +XWDQ��
������� ������� GRL�� ���������MSKK����������
��������
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-DVQL��	�5ROLDGL��+����������'D\D�WDKDQ����MHQLV�
URWDQ�WHUKDGDS�UD\DS�WDQDK��-XUQDO�3HQHOLWLDQ�
+DVLO�+XWDQ���������������

-DVQL�� 	� 5XOOLDW\�� 6�� ��������.HWDKDQDQ� ��� MHQLV�
ND\X� WHUKDGDS� VHUDQJDQ� UD\DS� WDQDK�
� +ROPJUHQ�� GDQ�&RSWRWHUPHV� FXUYLJQDWKXV�
UD\DS�ND\X�NHULQJ��&U\SWRWHUPHV�F\QRFHSKDOXV�
/LJKW��� �����-XUQDO�3HQHOLWLDQ�+DVLO�+XWDQ�� ��
��������

-DVQL�� 'DPD\DQWL�� 5��� 	� 6XODVWLQLQJVLK�� ,�0��
�������� 3HQJNODVLILNDVLDQ� NHWDKDQDQ� ���
MHQLV� EDPEX� WHUKDGDS� UD\DS� ND\X� NHULQJ��
-XUQDO�3HQHOLWLDQ�+DVLO�+XWDQ�����������������

-LW.DXU��3���6DW\D��6���3DQW��.���	�1DLN��6����������
(FR�IULHQGO\�SUHVHUYDWLYH�WUHDWHG�EDPERR�
FXOP�� &RPSUHVVLYH� VWUHQJWK� DQDO\VLV��
,QWHUQDWLRQDO� -RXUQDO� RI � &KHPLFDO�� 0ROHFXODU��
1XFOHDU�� 0DWHULDOV� DQG� 0HWDOOXU JLFDO�
(QJLQHHULQJ��������������

/LPL�� =�� �������� .HDZHWDQ� DODPL� ND\X� WXPLK�
�&RPEUHWRFDUSXV�URWXQGDWXV�0LT�'DQFHU���GDUL�
VHUDQJDQ� UD\DS� ND\X� NHULQJ�� UD\DS� WDQDK� GDQ�
MDPXU� SHODSXN� ND\X�� ,QVWLWXW� 3HUWDQLDQ�
%RJRU�

/RLZDWX��0���	�0DQXKXZD��(����������.RPSRQHQ�
NLPLD� GDQ� DQDWRPL� WLJD� MHQLV� EDPEX� GDUL�
6HUDP��0DOXNX�� �����������$*5,7(&+����

0DUWDZLMD\D��$�� ��������3HWXQMXN� WHNQLV��.HDZHWDQ�
ND\X�GDQ�IDNWRU�\DQJ�PHPSHQJDUXKLQ\D��%RJRU��
3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�+DVLO�
+XWDQ�GDQ�6RVLDO�(NRQRPL�.HKXWDQDQ�

0D\DVDUL�� .��� <XQXV�� 0��� 	� 'DXG�� 0�� ��������
(IHNWLYLWDV�SHQJDZHW�EDPEX�XQWXN�EDKDQ�
PDWHULDO� UXPDK� DSXQJ� 'DQDX� 7HPSH� GL�
6XODZHVL�6HODWDQ�� �����-XUQDO�3HUPXNLPDQ����
��������

1DQGLDND��'���5LVPD\DGL��<���	�'LED��)�� ��������
5D\DS��%LRORJL�GDQ�SHQJHQGDOLDQQ\D��6XUDNDUWD��
0XKDPPDGL\DK��8QLYHUVLW\�3UHVV�

1DQGLND��'�� �������� 6DWX� DEDG�SHUDQJ�PHODZDQ�
UD\DS��0LWLJDVL�EDKD\D�VHUDQJDQ�UD\DS�SDGD�
EDQJXQDQ� JHGXQJ�� �� -DNDUWD��:RUNVKRS
)DNXOWDV� .HKXWDQDQ�� ,QVWLWXW� 3HUWDQLDQ�
%RJRU�

1XUNHUWDPDQGD��'���$QGUHOLQD��:���	�:LGLDQL��0��
��������3HPLOLKDQ�SDUDPHWHU�SUH�WUHDWPHQW�

SDGD� SURVHV� SHQJDZHWDQ� EDPEX� ODPLQDVL��
-#7,�8QGLS��9,�������������

2WW��5����������$Q�LQWURGXFWLRQ�WR�VWDWLVWLFDO�PHWKRGV�DQG�GDWD�
DQDO\VLV��%HOPRQW��&$��86$��'X[EXUU\�3UHVV�

3XUQDPDVDUL�� ,�� �������� .HWDKDQDQ� RULHQWHG� VWUDQG�
ERDUG�EDPEX�GHQJDQ�SHUODNXNDQ�VWHDP�GDQ�QRQ�
VWHDP� WHUKDGDS� VHUDQJDQ� UD\DS� GDQ� NXPEDQJ�
EXEXN� �6NULSVL� 6DUMDQD��� ,QVWLWXW� 3HUWDQLDQ�
%RJRU�

6KDUPD��3���'KDQZDQWUL��.���	�0HKWD��6����������
%DPERR�DV�D�EXLOGLQJ�PDWHULDO��,QWHUQDWLRQDO�
-RXUQDO�RI �&LYLO�(QJLQHHULQJ�5HVHDUFK������������
����

6WDQGDU� 1DVLRQDO� ,QGRQHVLD� �61,��� �������� 8ML�
NHWDKDQDQ�ND\X�WHUKDGDS�RUJDQLVPH�SHUXVDN�ND\X�
�61,� ������������ %DGDQ� 6WDQGDUGLVDVL�
1DVLRQDO��-DNDUWD�

6WHHO��5���	�7RUULH�� -�� ��������3ULQVLS�GDQ�SURVHGXU�
VWDWLVWLND� �7HU� MHPDKDQ��� <RJ\DNDUWD�� 37�
*UDPHGLD�

6XPDUQL��*���������� ��.HDZHWDQ�ND\X�WHUKDGDS�VHUDQJJD
8SD\D�PHQXMX�HIHVLHQVL�SHQJJXQDDQ�ND\X��
2UDVL� 3HQJXNXKDQ� $KOL� 3HQHOLWL� 8WDPD��
%DGDQ� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ�
.HKXWDQDQ��-DNDUWD�

6XPDUQL��*���	�5ROLDGL��+����������'D\D�WDKDQ�����
MHQLV�ND\X�,QGRQHVLD�WHUKDGDS�UD\DS�WDQDK�
�&RSWRWHUPHV�FXUYLJQDWKXV�+ROPJUHHQ���%XOHWLQ�
3HQHOLWLDQ�+DVLO�+XWDQ�����������������

6XVLODQLQJ��/���	�6XKHU\DQWR��'����������3HQJDUXK�
ZDNWX�SHUHQGDPDQ�EDPEX�GDQ�SHQJJXQD�
DQ�ERUDN�ERULN� WHUKDGDS� WLQJNDW�NHDZHWDQ�
EDPEX�� 'DODP� 3URVLGLQJ� 6HPLQDU� 1DVLRQDO�
$SOLNDVL�6DLQV�	�7HFKQRORJL��61$67��3HULRGH�
,,,��SS��$���$������<RJ\DNDUWD�
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