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7KH�UHVLVWDQFH�RI �W VZHQW\�EDPERR�VSHFLHV�IURP�GLIIHUHQW�UHJLRQV�RI �,QGRQHVLD�ZHUH�WHVWHG�DJDLQVW�GU\ZRRG�WHUPLWH �
� �/LJKW����(DFK�EDPERR�VSHFLHV�ZDV�FXW� WR GLPHQVLRQ�RI �� [ ��� [ ��FP��&U\SWRWHUPHV�F\QRFHSKDOXV LQ � �FP� � �FP� � 7KH�

��3DUDPHWHUV�PDVV� ORVV�SHUFHQWDJH�RI �EDPERR��VXUYLYDO�UDWH�RI � WKH�WHVW�ZDV�FRQGXFWHG�DFFRUGLQJ� WR�61,����������
WHUPLWHV��DQG�GHJUHH�RI �DWWDFN��VXEMHFWLYHO\��ZHUH�REVHUYHG�DV�WKH�EDVLF�WR�FODVVLI\�WKH�UHVLVWDQFH�RI �EDPERR�DJDLQVW�GU\ZRRG�
WHUPLWH �ORVV�SHUFHQWDJH ZHUH�DVVLJQHG�LQWR�ILYH�JURXSV��WZR�EDPERR�VSHFLHV DV�V��$FFRUGLQJ�WR�WKH�PDVV ��WKH�EDPERR�VSHFLHV� �
U F � F � F � FHVLVWDQFH� ODVV�,��VL[�EDPERR�VSHFLHV DV� ODVV�,,��ILYH�EDPERR�VSHFLHV DV� ODVV�,,,��IRXU�EDPERR�VSHFLHV DV� ODVV�,9��DQG�

� F �% WKH�VXUYLYDO�UDWH�RI �WKH� V� QDWXUDO� FRXOG�EH�WKUHH�EDPERR�VSHFLHV DV� ODVV�9� DVHG�RQ� WHUPLWH �WKH� UHVLVWDQFH�RI �EDPERR�
DVVLJQHG�LQWR�ILYH�JURXSV��WZR�EDPERR�VSHFLHV DV� HVLVWDQFH� ODVV�,��RQH�VSHFLHV DV� ODVV�,,��WHQ�EDPERR�VSHFLHV DV� ODVV�,,,��� U F � F � F

� F � F 7KH�FODVVLILFDWLRQ�DFFRUGLQJ�WR�WKH�GHJUHH�ILYH�EDPERR�VSHFLHV DV� ODVV�,9��DQG�WZR�EDPERR�VSHFLHV DV� ODVV�9�� RI �DWWDFN�
VKRZHG�WKDW� �EDPERR�VSHFLHV �VHYHUHO\�DWWDFN �� �� �� �� � �EDPERR�VSHFLHV�WZR �H[SHULHQFHG �� ��� � �VFRUH���� ZKLOH�WKH�UHVW HLJKWHHQ
KDG�PHGLXP�DWWDFN �� � �� ��� � ��� � ��VFRUH�����

.H\ZRUGV��'U\ZRRG�WHUPLWHV��PDVV�ORVV��WHUPLWH�PRUWDOLW\��UHVLVWDQFH�FODVV��GHJUHH�RI �DWWDFN

$%675$.

'XD�SXOXK�MHQLV�EDPEX�GDUL�EHUEDJDL�GDHUDK�GL�,QGRQHVLD�GLXML�NHWDKDQDQQ\D�WHUKDGDS�UD\DS�ND\X�
NHULQJ�� �/LJKW����0DVLQJ�PDVLQJ�MHQLV�EDPEX�GLEXDW�FRQWRK�XML�GHQJDQ�XNXUDQ��&U\SWRWHUPHV�F\QRFHSKDOXV �
FP�[�����FP� HQJDQ[���FP��3HQJXMLDQ�GLODNXNDQ�VHODPD����PLQJJX�G �PHQJDFX�SDGD�61,������������
3DUDPHWHU�\DQJ�GLDPDWL� PHOLSXWL�SHUVHQWDVH�SHQXUXQDQ�EHUDW�GDQ�GLMDGLNDQ�VHEDJDL�GDVDU�NODVLILNDVL�
EDPEX� UD\DS� � GDQ � ��SHUVHQWDVH�MXPODK� \DQJ�KLGXS � �GHUDMDW�VHUDQJDQ� VXE\HNWLI ��3HQHODDKDQ�EHUGDVDUNDQ�
SHUVHQWDVH� EDPEX� N NSHQXUXQDQ� EHUDW�PHQXQMXNNDQ� VHEDQ\DN� GXD� MHQLV� WHUPDVXN� HODV� HWDKDQDQ� ,��

� N N � N N HPSDWHQDP�MHQLV WHUPDVXN� HODV� HWDKDQDQ�,,��OLPD�MHQLV WHUPDVXN� HODV� HWDKDQDQ�,,,�� �MHQLV�WHUPDVXN�
N N � � N N UD\DS� \DQJ�HODV� HWDKDQDQ� ,9 � GDQ� WLJD� MHQLV WHUPDVXN� HODV� HWDKDQDQ� 9�� %HUGDVDUNDQ� MXPODK�
KLGXS � N N � N N��VHEDQ\DN�GXD�MHQLV WHUPDVXN� HODV� HWDKDQDQ�,��VDWX�MHQLV WHUPDVXN� HODV� HWDKDQDQ�,,��VHSXOXK�
MHQLV WHUPDVXN� HODV� HWDKDQDQ�,,,�� �MHQLV WHUPDVXN� HODV� HWDKDQDQ�,9 �GDQ�GXD MHQLV WHUPDVXN�� N N OLPD � N N � � �
N N +DVLO�SHQJHORPSRNDQ�E PHQXQMXNNDQ�GXD �EDPEXHODV� HWDKDQDQ�9�� HUGDVDUNDQ�GHUDMDW�VHUDQJDQ� �MHQLV �
PHQJDODPL� � VHEHVDU � �� �WHUPDVXN� ��GDQ � MH �NHUXVDNDQ ��� ������GHQJDQ�QLODL���� NHUXVDNDQ�EHUDW ��� QLV
EDPEX �PHQJDODPL� VHEHVDU� ��� � � ��� NHUXVDNDQ� ���� ���� �GHQJDQ�QLODL���� WHUPDVXN�NHUXVDNDQ�VHGDQJ

.DWD�NXQFL��5D\DS� ND\X� NHULQJ�� SHQJXUDQJDQ� EHUDW�� MXPODK� UD\DS� KLGXS�� NHODV� NHWDKDQDQ�� GHUDMDW�
VHUDQJDQ
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� %DPEX� PHUXSDNDQ� EDKDQ� EHUOLJQRVHOXORVD�
\DQJ�GDSDW�GLJXQDNDQ�VHEDJDL�VXEVWLWXVL�ND\X�SDGD�
EHEHUDSD� NHSHUOXDQ�� 6HODLQ� PHPSXQ\DL� GDXU�
WHEDQJ� \DQJ� OHELK� SHQGHN� GLEDQGLQJNDQ� ND\X��
EDPEX�PHPSXQ\DL�SHQJJXQDDQ�\DQJ�OXDV�XQWXN�
EHUEDJDL� WXMXDQ�� %DWDQJQ\D� PXGDK� GLSDQHQ��
PXGDK�GLNHUMDNDQ�XQWXN�EHUEDJDL�SURGXN�PXODL�
GDUL�SDQJDQ��UHEXQJ���DODW�UXPDK�WDQJJD��EDKDQ�
SHPEXDW� NHUWDV��PHEHOHU�� ODQWDL�� WDQJJD�� EDUDQJ�
NHUDMLQDQ�� ELQJNDL� IRWR�� SODIRQ�� EDKDQ� NHVHQLDQ��
NDQGDQJ� EXUXQJ�� NLSDV�� NDS� ODPSX�� JXEXN��
GDSXU��JXGDQJ��SDJDU��JDQWXQJDQ�SDNDLDQ�EDKNDQ�
XQWXN� NRQVWUXNVL� SHPXNLPDQ� UXPDK� VHGHUKDQD�
VHUWD� NHEXWXKDQ� NRQVXPHQ� ODLQQ\D� �$ULQDVD� 	�
3HQHQJ�� ������ .RUKHNDU�� 6DQDS�� 	� .ROKH��
������
� ,QGRQHVLD�PHUXSDNDQ�QHJDUD�SHQJKDVLO�EDPEX�
\DQJ� FXNXS� EHVDU� GLPDQD� VHWLDS� SURYLQVL� GL�
,QGRQHVLD�PHPSXQ\DL�WDQDPDQ�EDPEX��EDLN�\DQJ�
WXPEXK� VHFDUD� OLDU�� DWDXSXQ� VHQJDMD� GLWDQDP�GL�
ODKDQ�ODKDQ� SHUNHEXQDQ� �:DUWD� (NVSRU�� �������
:LGMDMD� �������PHODSRUNDQ� EDKZD� GL� ,QGRQHVLD�
WHUGDSDW� ���� MHQLV� EDPEX�� ��� MHQLV� GLDQWDUDQ\D�
PHUXSDNDQ� MHQLV� LQWURGXNVL� GDQ� ���� MHQLV�
PHUXSDNDQ� WDQDPDQ� DVOL� ,QGRQHVLD�� 'L� GXQLD�
GLSHUNLUDNDQ�WHUGDSDW�������VSHVLHV�EDPEX�\DQJ�
EHUDVDO�GDUL�VHNLWDU����JHQHUD�GHQJDQ�OXDV�WDQDPDQ�
EDPEX� VHNLWDU� ��� MXWD� KD� �6XVLODQLQJ� 	�
6XKHU\DQWR��������
� %DQ\DN� PDQIDDW� \DQJ� GLDPELO� GDUL� SRKRQ�
EDPEX�� WHUOLKDW� GDUL� EHUDJDP� SURGXN� \DQJ�
GLKDVLONDQ� �:DUWD� (NVSRU�� ������� 6KDUPD��
'KDUZDQWUL� 0HWKD ������ PHODSRUNDQ�� GDQ� � �
EDPEX� UHEXQJ��GDSDW�GLJXQDNDQ� VHEDJDL�PXGD� �
EDKDQ�PDNDQDQ�GDQ�EDPEX�MXJD�GDSDW�PHQ\HUDS�
NDUERQ�GL�DWPRVI U�� �1DQGLND��0DWDQJDUDQ��GDQ�H
'DUPD� ������� PHPEHUL� WDNVLUDQ� EDKZD� ����
EDPEX�GL�,QGRQHVLD�GLJXQDNDQ�XQWXN�NRQVWUXNVL�
�WHUPDVXN�PHEHO�������XQWXN�SHPEXQJNXV�����
XQWXN�EDKDQ�EDNX�NHUDMLQDQ��LQGXVWUL�NHFLO���VHUWD�
���XQWXN�VDUDQD�SHUWDQLDQ�GDQ�ODLQ�ODLQ�
� 'L�%DOL��$ULQDVD�GDQ�3HQHQJ��������PHODSRU�
NDQ� EDKZD� EDPEX� GDUL� MHQLV� EDPEX� DPSHO�
�%DPEXVD� YXOJDULV� 6FKDUGHU� H[� :HQGODQG�� ELDVD�
GLJXQDNDQ� XQWXN� SHPEXDWDQ� WXPSDQJ� VDOX�
�VHMHQLV� EDOH�GLSDQ� NKXVXV�� XQWXN� PHOHWDNNDQ�
PD\DW� \DQJ� DNDQ� GLDEHQ� VHEHOXP� XSDFDUD�
SHPEDNDUDQ� GDODP� SURVHVL� SHQJDEHQDQ�� 6HODLQ�
LWX�� EDPEX� DPSHO� MXJD� GLSHUOXNDQ� XQWXN�

SHPEXDWDQ� EDOH� JDGLQJ� \DQJ� ELDVD� GLJXQDNDQ�
GDODP� XSDFDUD� SRWRQJ� JLJL�� PHQHNED\DQJ� SDGD�
XSDFDUD�PHQJLQMDN�XVLD�DNLO�EDOLJ��GDQ�SHPEXDWDQ�
GDPDU� NXUXQJ� ODPSX� PLQ\DN� NHODSD� XQWXN�
GLOHWDNNDQ� GDODP� NHUDQMDQJ� VHEDJDL� ODPEDQJ�
NHVXFLDQ� GDQ� NHPDNPXUDQ� GDODP� XSDFDUD�
SHQJDEHQDQ�� 6HGDQJNDQ� EDPEX� WXWXO� �%DPEXVD�
PDFXODWD�:LGMDMD��� MXJD�EDQ\DN�GLJXQDNDQ�GDODP�
VDUDQD�GDQ�SUDVDUDQD�XSDFDUD�DJDPD�+LQGX�DQWDUD�
ODLQ� VHEDJDL� ERNRUDQ� GDQ� NHPSX� �SHQXWXS�
SHZHGDDQ��
� %DPEX� PHPSXQ\DL� EHEHUDSD� NHXQJJXODQ�
\DLWX� PXGDK� GLWDQDP�� ODMX� SHUWXPEXKDQ� FHSDW��
WLGDN� PHPHUOXNDQ� SHPHOLKDUDDQ� VHFDUD� NKXVXV��
PXGDK�GLGDSDW��PXGDK�GLRODK�SDGD� DUDK� VHMDMDU�
VHUDW�� GDQ�PHPSXQ\DL� VLIDW�PHNDQLN� \DQJ� OHELK�
EDLN�GDULSDGD�ND\X��1XUNHUWDPDQGD��$QGUHOLQD��	�
:LGLDQL�� ������� 6HODLQ� NHXQJJXODQQ\D� WHUVHEXW��
EDPEX� MXJD� PHPLOLNL� NHOHPDKDQ� \DLWX� WLQJNDW�
NHDZHWDQ� DODPLQ\D� UHQGDK� VHKLQJJD� PXGDK�
GLVHUDQJ� RUJDQLVPH� SHUXVDN� VHSHUWL� NXPEDQJ�
EXEXN�GDQ�UD\DS��$OLSRQ��%DXQ]D��	�6DSLQ��������
-LW�.RXU��6DW\D��3DQW��	�1DLN��������.XUKHNDU�HW�
DO��� ������ 1XUNHUWDPDQGD� HW� DO��� ������� +DO� LQL�
PHQXUXQNDQ� NXDOLWDV� SURGXN� EDPEX� \DQJ�
GLKDVLONDQ� WHUXWDPD� MLND� GLJXQDNDQ� VHEDJDL�
PDWHULDO�VXEVLWXVL�ND\X�SHUWXNDQJDQ�
� .HDZHWDQ� PHUXSDNDQ� IDNWRU� XWDPD� GDODP�
SHPDQIDDWDQ�EDPEX�WHUXWDPD�XQWXN�NRQVWUXNVL��
PHEHO�� GDQ� EDUDQJ� NHUDMLQDQ�� 6HFDUD� DODPL��
NHWDKDQDQ�VHWLDS�MHQLV�EDPEX�EHUEHGD��GHPLNLDQ�
MXJD� XQWXN� NHWDKDQDQ� WHUKDGDS� MDPXU� PDXSXQ�
VHUDQJJD��7HUNDLW�GHQJDQ�XUDLDQ�WHUVHEXW��WXOLVDQ�
LQL� PHPDSDUNDQ� LQIRUPDVL� SHQJNODVLILNDVLDQ�
NHWDKDQDQ� ��� MHQLV� EDPEX� WHUKDGDS� UD\DS� ND\X�
NHULQJ�

,,���%$+$1�'$1�0(72'(

$��%DKDQ�GDQ�$ODW

� %DKDQ� SDGD� SHQHOLWLDQ� LQL� PHQJJXQDNDQ�
���MHQLV�EDPEX�\DQJ�GLNXPSXONDQ�GDUL�EHEHUDSD�
ORNDVL�GL�,QGRQHVLD�DQWDUD�ODLQ�.HEXQ�5D\D�%RJRU�
�GHODSDQ� MHQLV��� -DZD� 7HQJDK� �OLPD� MHQLV��� -DZD�
%DUDW��WLJD�MHQLV���%DQWHQ��GXD�MHQLV��GDQ�/DPSXQJ�
�GXD� MHQLV��� 6HWLDS� MHQLV� EDPEX� EHUDVDO� GDUL�
WHJDNDQ�GHQJDQ�NHODV�XPXU��� ��s ���WDKXQ��1DPD�
MHQLV� EDPEX� GDQ� ORNDVL� SHQJDPELODQ� GLVDMLNDQ�
SDGD�7DEHO���

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����6HSWHPEHU��������������



� $ODW� \DQJ� GLJXQDNDQ� DQWDUD� ODLQ�� WLPEDQJDQ��
RYHQ�� NDSDV�� OLOLQ�� VHPSURQJ� NDFD� GDQ� ODLQ�ODLQ��
3HQJXMLDQ� VLIDW� NHWDKDQDQ�EDPEX�PHQJJXQDNDQ�
UD\DS�ND\X�NHULQJ�&U\SWRWHUPHV�F\QRFHSKDOXV�/LJKW�

%��0HWRGH�

��� 3HPEXDWDQ�FRQWRK�XML
� %DPEX� \DQJ� GLJXQDNDQ� VHEDJDL� FRQWRK� XML�
DGDODK�EDPEX�\DQJ�EHUXPXU���²���WDKXQ��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�GDODP�

���

3HQJNODVLILNDVLDQ�.HWDKDQDQ� �-HQLV�%DPEX�WHUKDGDS�5D\DS��� .D\X�.HULQJ
�-DVQL��5DWLK�'DPD\DQWL�	�,�0��6XODVWLQLQJVLK�

GLEXDQJ�� XQWXN�PHQJKDVLONDQ� ELODK�� &RQWRK� XML�
GDUL� ELODK�GHQJDQ�XNXUDQ�SDQMDQJ� � FP�[�� OHEDU�
����FP�[�����FP�PHQJDFX�SDGD�PRGLILNDVL�61,�
���� �������� 6DPSHO� XQWXN� SHQJXMLDQ� WLGDN�
PHPEHGDNDQ� EDJLDQ� SDQJNDO�� WHQJDK�� XMXQJ��
EXNX�� WDQSD� EXNX�� GDQ� ORNDVL�� VHUWD� ZDNWX�
SHQHEDQJDQ�� &RQWRK� XML� \DQJ� VXGDK� GLEXDW�
NHPXGLDQ� GLDPELO� VHFDUD� DFDN� VHEDQ\DN� ���
XODQJDQ�VHWLDS�MHQLV�

��� 3HQJXMLDQ�UD\DS�ND\X�NHULQJ
� RQWRK� XML� EHUNLVDU� �� ���� GDQ�.DGDU� DLU� F � �s
SHQJXMLDQ� WHUKDGDS� UD\DS�ND\X�NHULQJ�GLODNXNDQ�
� �/LJKW � � DGD�VLVL�WHUOHEDU�&U\SWRWHUPHV�F\QRFHSKDOXV � � 3

7DEHO����-HQLV�EDPEX�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL
5BCMF����#BNCPP�TQFDJFT�VTFE�JO�UIF�TUVEZ
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DQDOLVLV�QRQ�SDUDPHWULN�.UXVNDO�:DOOLV��2WW��������
6WHHO�	�7RUULH���������$QDOLVD�GDWD�PHQJJXQDNDQ�
SURJUDP�6$6��6$6���������
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� +DVLO� SHQJXMLDQ� NHWDKDQDQ� DODPL� ��� MHQLV�
EDPEX� WHUKDGDS� UD\DS�ND\X�NHULQJ�\DQJ�EHUDVDO�
GDUL� EHEHUDSD� ORNDVL� GL� ,QGRQHVLD� GLVDMLNDQ�
EHUGDVDUNDQ� SHQJKLWXQJDQ� SHQJXUDQJDQ� EHUDW�
GDQ� SHUVHQWDVH� MXPODK� UD\DS� \DQJ� KLGXS�� 'DWD�

SHQJXUDQJDQ�EHUDW�GDQ�SHUVHQWDVH� MXPODK�UD\DS�
\DQJ�KLGXS�GDQ�GHUDMDW�VHUDQJDQ����MHQLV�EDPEX�
WHUFDQWXP�SDGD�/DPSLUDQ����+DVLO� DQDOLVLV� VLGLN�
UDJDP� WHUKDGDS� SHQJXUDQJDQ� EHUDW� EDPEX� GDQ�
MXPODK� UD\DS� ND\X� NHULQJ� \DQJ� KLGXS� GLVDMLNDQ�
SDGD�7DEHO���
� 7DEHO� �� PHQXQMXNNDQ� EDKZD� DQDOLVLV�
NHUDJDPDQ�SHUEHGDDQ�MHQLV�EDPEX�EHUSHQJDUXK�
Q\DWD� WHUKDGDS� FRQWRK�XML�GDQ�SHQXUXQDQ�EHUDW�
MXPODK� UD\DS� \DQJ� KLGXS�� 8QWXN� PHQJHWDKXL�
SHUEHGDDQ� GLDQWDUD� MHQLV� EDPEX� WHUVHEXW�
GLODNXNDQ� XML� EHGD� PHODOXL� XML� � �'� ����%1- �

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

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

6XPEHU�NHUDJDPDQ �
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3HQJXUDQJDQ�EHUDW �
�8FJHIU�MPTT�

-XPODK�UD\DS�\DQJ�KLGXS
�4VSWJWBM�SBUF�PG�UFSNJUFT�
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-HQLV�EDPEX��%DPERR�VSHFLHV� � �� � �����
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.HWHUDQJDQ� �5HPDUNV��� 

�  �1\DWD� SDGD� WDUDI � �6LJQLILFDQW� DW�� ���� &�9��  �.RHILVLHQ� NHUDJDPDQ� �&RHIILFLHQW� RI � YDULDWLRQ���
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9 ������� � ²� 6DQJDW�WLGDN�WDKDQ�
�VXVFHSWLEOH�
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7DEHO����.ODVLILNDVL����MHQLV�EDPEX�EHUGDVDUNDQ�SHQJXUDQJDQ�EHUDWQ\D�DNLEDW�VHUDQJDQ�UD\DS�
ND\X�NHULQJ

5BCMF���� $MBTTJGJDBUJPO�PG����CBNCPP�TQFDJFT�CBTFE�PO�UIFJS�XFJHIU�MPTT�EVF�UP�ESZ�XPPE�UFSNJUF�
BUUBDL

3HQJNODVLILNDVLDQ�.HWDKDQDQ� �-HQLV�%DPEX�WHUKDGDS�5D\DS��� .D\X�.HULQJ
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:LGMDMD�
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:LGMDMD�

VHKLQJJD�GLGDSDW�VNRUQ\D��VHODQMXWQ\D�GLJXQDNDQ�
XQWXN PHQJNODVLILNDVLNDQ� NHWDKDQDQ� FRQWRK� XML��
EDPEX� EHUGDVDUNDQ� SHQXUXQDQ� EHUDW� PDXSXQ�
MXPODK�UD\DS�\DQJ�KLGXS��7DEHO���GDQ�7DEHO�����
+DVLO� XML� %1-� �'������ XQWXN� SHQXUXQDQ� EHUDW�
PDXSXQ� MXPODK�UD\DS�\DQJ�KLGXS�SDGD���� MHQLV�
EDPEX� GDSDW� GLJXQDNDQ� VHEDJDL� GDVDU�
SHQJ DQ OLPDNODVLILNDVL �NHWDKDQDQ�EDPEX�PHQMDGL� �
NHODV �,��,,��,,,��,9 �GDQ�9��VHSHUWL�NODVLILNDVL�\DQJ�� �
GLODNXNDQ� ROHK� 6XPDUQL�� 5ROLDGL�� GDQ� ,VPDQWR�
�������� N VLILNDVL� DWDX� NHODV� NHWDKDQ � ��� MHQLV�OD DQ
ND\X� EHUDVDO� GDUL� EHEHUDSD� ORNDVL� GL�\DQJ�
,QGRQHVLD�WHUKDGDS�UD\DS�ND\X�NHULQJ�
� 7DEHO� ��PHQXQMXNNDQ�EDKZD�KDVLO� SHQJXMLDQ�
��� MHQLV� EDPEX� EHUGDVDUNDQ� SHQXUXQDQ� EHUDW�
GDSDW�GLNODVLILNDVLNDQ�GDODP�OLPD�NHODV�NHWDKDQDQ��
.HODV� NHWDKDQDQ� ,� PHUXSDNDQ� EDPEX� VDQJDW�
WDKDQ��WHUGDSDW�GXD�MHQLV�EDPEX��NHODV�,,��WDKDQ��
WHUGDSDW�HQDP�MHQLV��NHODV�,,,��VHGDQJ��VHEDQ\DN�
OLPD�MHQLV��NHODV�,9��WLGDN�WDKDQ��VHEDQ\DN�HPSDW�
MHQLV�� GDQ� NHODV�9� �VDQJDW� WLGDN� WDKDQ�� WHUGDSDW�
WLJD� MHQLV�� %HUGDVDUNDQ� KDO� WHUVHEXW�� EDPEX�
\DQJ� WHUPDVXN�NODVLILNDVL� NHODV� NHWDKDQDQ� ,� GDQ�
NHODV� ,,� EHUMXPODK� �� MHQLV�� \DLWX� EDPEX� \DQJ�
PHPSXQ\DL�NHWDKDQDQ�WHUKDGDS�UD\DS�ND\X�NHULQJ�
FXNXS� WLQJJL�� VHGDQJNDQ� NHORPSRN� NHODV�

NHWDKDQDQ� ,,,�� ,9� GDQ� 9� VHEDQ\DN� ��� MHQLV�
PHUXSDNDQ� EDPEX� \DQJ�PHPSXQ\DL� NHWDKDQDQ�
WHUKDGDS� UD\DS� ND\X� NHULQJ� UHQGDK�� 6HODQMXWQ\D�
DWDV�GDVDU�SHQJNODVLILNDVLDQ�GL�7DEHO����GLVWULEXVL�
NHWDKDQDQ� ��� MHQLV� EDPEX� EHUGDVDUNDQ�
SHQJXUDQJDQ�EHUDW�FRQWRK�XML�GLVDMLNDQ�SDGD�7DEHO�
���'DUL� 7DEHO� �� GDSDW� GLOLKDW� WHUQ\DWD� GXD� MHQLV�
EDPEX�\DQJ�WHUPDVXN�NHODV�NHWDKDQDQ�,�EHUDVDO�
GDUL� .HEXQ� 5D\D� %RJRU� �EDPEX� OHPDQJ� GDQ�
EDPEX�,QGLD���8QWXN�NHODV�NHWDKDQDQ�,,�WHUGDSDW�
HQDP� MHQLV�� WLJD� MHQLV� EHUDVDO� GDUL� .HEXQ� 5D\D�
%RJRU� �EDPEX� VHPELODQJ�� OHQJND� GDQ� 7DLZDQ���
GXD� MHQLV�EHUDVDO� GDUL� -DZD�7HQJDK� �EDPEX�DWHU�
GDQ�EDPEX�KLWDP���GDQ�VDWX�MHQLV�EHUDVDO�GDUL�-DZD�
%DUDW� �EDPEX� DSXV���8QWXN� NHODV� NHWDKDQDQ� ,,,�
DGD� OLPD� MHQLV�� GXD� MHQLV� EHUDVDO� GDUL� /DPSXQJ�
�EDPEX�SHWLQJ�GDQ�EDPEX�PDQJJRQJ���VDWX�MHQLV�
EHUDVDO�GDUL�-DZD�%DUDW� �EDPEX�WXWXO���VDWX� MHQLV�
EHUDVDO�GDUL�.HEXQ�5D\D�%RJRU��EDPEX�NXULQJ���
GDQ� VDWX� MHQLV� GDUL� %DQWHQ� �EDPEX� PD\DQ���
6HODQMXWQ\D� \DQJ� WHUPDVXN� NHODV� NHWDKDQDQ� ,9�
EHUMXPODK�HPSDW�MHQLV��EHUDVDO�GDUL�-DZD�7HQJDK�
DGD�GXD� MHQLV� �EDPEX�EHWXQJ�GDQ�DQGRQJ��� VDWX�
MHQLV� EHUDVDO� GDUL� .HEXQ� 5D\D� %RJRU� �EDPEX�
WDPLDQJ���GDQ�VDWX�MHQLV�EHUDVDO�GDUL�%DQWHQ�\DLWX�
EDPEX� DPSHO�� 6HGDQJNDQ� \DQJ� WHUPDVXN� NHODV�

7DEHO���� 'LVWULEXVL� MHQLV�EDPEX�PHQXUXW�NHWDKDQDQ�EHUGDVDUNDQ�SHQXUXQDQ�EHUDW� VHWHODK�
VHUDQJDQ�UD\DS�ND\X�NHULQJ
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NHWDKDQDQ�9�KDQ\D�WLJD�MHQLV��VDWX�MHQLV�EHUDVDO�GDUL�
.HEXQ�5D\D�%RJRU� \DLWX�EDPEX�EXQJNRN�� VDWX�
MHQLV�EHUDVDO�GDUL�-DZD�%DUDW�\DLWX�EDPEX�WHPHQ��
GDQ� VDWX� MHQLV� EHUDVDO� GDUL� -DZD� 7HQJDK� \DLWX�
EDPEX�GXUL�
� 3XUQDPDVDUL� ������� PHODSRUNDQ� KDVLO�
SHQHOLWLDQ� SHQJXUDQJDQ� EHUDW� SDGD� SURGXN�
2ULHQWHG�6WUDQG�%RDUG��26%��DNLEDW�VHUDQJDQ�UD\DS�
ND\X�NHULQJ�SDGD�EDPEX�WDOL��*LJDQWRFKORD�DSXV��-�$��
	�-�+��6FKXW]��.XU]��\DLWX��������EDPEX�KLWDP�
�*LJDQWRFKORD� DWURYLRODFHD �� ������� EDPEX�� :LGMDMD
EHWXQJ� �'HQGURFDODPXV� DVSHU �� �������� 6FKXOW�
EDPEX� DQGRQJ� *LJDQWRFKORD� SVHXGRDUXQGLQFHD�
� WHXGHO�� :L MDMD6 G �� ������� GDQ� EDPEX� DPSHO�
�%DPEXVD� YXOJDULV �� �������� 6FKDUGHU� H[� :HQGODQ
3HQHOLWLDQ�VHEHOXPQ\D�PHQJHQDL�SHQXUXQDQ�EHUDW�
DNLEDW� VHUDQJDQ� UD\DS� ND\X� NHULQJ� �&U\SWRWHUPHV�
F\QRFHSKDOXV��WHUKDGDS�OLPD�MHQLV�EDPE � G�XWXK�X VROL
\DLWX�EDPEX�DPSHO��%DPEXVD�YXOJDULV�6FKDUGHU�H[�
:HQGODQ ���� EDPEX� EHWXQJ� �'HQGURFDODPXV� DVSHU
6FKXO W � � � � EDPEX� DQGRQJ� �*LJDQ WR FK O RD �
SVHXGRDUXQGLQFHD ���EDPEX�KLWDP���6WHXGHO��:LGMDMD
�*LJDQWRFKORD�DWURYLRODFHD ���GDQ�EDPEX�WDOL��:LGMDMD
�*LJDQWRFKORD� DSXV ��� �-�$�� 	� -�+�� 6FKXW]�� .XU]
EHUNLVDU� ����� ²� ������� �)HEULDQWR�� *XPLODQJ��
0DXODQD��%XV\UD��	�3XUZDQLQJVLK��������
� 'LVDPSLQJ� SHQXUXQDQ� EHUDW� EDPEX� DNLEDW�
VHUDQJDQ� UD\DS� ND\X� NHULQJ�� MXPODK� UD\DS� ND\X�
NHULQJ� \DQJ� KLGXS� �QDWDOLWDV�� MXJD� PHUXSDNDQ�
VDODK� VDWX� IDNWRU� XQWXN� PHQJHWDKXL� NHWDKDQDQ�
EDPEX�� %HUGDVDUNDQ� DQDOLVD� NHUDJDPDQ� XQWXN�

MXPODK� UD\DS� \DQJ� KLGXS� �7DEHO� ���� SHUEHGDDQ�
MHQLV�EDPEX�EHUSHQJDUXK�Q\DWD�WHUKDGDS�MXPODK�
UD\DS�\DQJ�KLGXS�SDGD�FRQWRK�XML����MHQLV�EDPEX��
8QWXN�PHQJHWDKXL�SHUEHGDDQ�WHUVHEXW�GLODNXNDQ�
XML�EHGD�%1-��'������VHKLQJJD�GDSDW�GLWHQWXNDQ�
VNRU� \DQJ� VHODQMXWQ\D� GLJXQDNDQ� XQWXN�
PHQJNODVLILNDVLNDQ�NHWDKDQDQ�FRQWRK�XML�EDPEX�
EHUGDVDUNDQ� MXPODK� UD\DS�\DQJ�KLGXS� �7DEHO�����
%HUGDVDUNDQ�KDVLO�XML�%1-��'������XQWXN�MXPODK�
UD\DS�\DQJ�KLGXS�SDGD�FRQWRK�XML ���MHQLV�EDPEX �� �
GDSDW�GLNODVLILNDVLNDQ�NHWDKDQDQ�EDPEX�PHQMDGL�
OLPD � SHQJ DQ� NHODV VHSHUWL� NODVLILNDVL � NHODV�
NHWDKDQ ���� MHQLV� ND\X�GDUL� EHEHUDSD� ORNDVL� GL�DQ
,QGRQHVLD� ND\X�NHULQJ �WHUKDGDS�UD\DS� � &U\SWRWHUPHV�
F\QRFHSKDOXV� J �� ROHK� 6XPDUQL�� 5ROLDGL� GDQ�/L KW �
,VPDQWR������� +DVLO�SHQJNODVLILNDVLDQ�FRQWRK�XML���
��� MHQLV� EDPEX� MXPODK� UD\DS� ND\X�EHUGDVDUNDQ�
NHULQJ�\DQJ�KLGXS� �NHODV�NHWDKDQDQNH�GDODP�OLPD �
GLVDMLNDQ�SDGD� �7DEHO��
� 7DEHO���PHQXQMXNNDQ�MXPODK�UD\DS�\DQJ�KLGXS�
GDUL� ��� MHQLV� EDPEX� \DQJ� GLWHOLWL� GDSDW�
GLNODVLILNDVLNDQ� PHQMDGL� OLPD� NHODV� NHWDKDQDQ��
.HODV� NHWDKDQDQ� ,� PHUXSDNDQ� MHQLV� EDPEX�
\DQJ� VDQJDW� WDKDQ� WHUKDGDS� VHUDQJDQ� UD\DS�
ND\X� NHULQJ�� WHUGDSDW� �� MHQLV� EDPEX�� NHODV� ,,�
�WDKDQ�� VDWX� MHQLV�� NHODV� ,,,� �NHWDKDQDQ� VHGDQJ��
WHUGDSDW����MHQLV��NHODV�,9��WLGDN�WDKDQ��WHUGDSDW�
��MHQLV��GDQ�NHODV�9��VDQJDW�WLGDN�WDKDQ��WHUGDSDW�
GXD� MHQLV�� %HUGDVDUNDQ� KDO� WHUVHEXW� EDPEX�
\DQJ� WHUPDVXN� NHORPSRN� NHODV� NHWDKDQDQ� ,�
GDQ� NHODV� ,,� EHUMXPODK� �� MHQLV� GLNDWHJRULNDQ�

7DEHO����.ODVLILNDVL� ��� MHQLV� EDPEX� EHUGDVDUNDQ� MXPODK� UD\DS� ND\X� NHULQJ� \DQJ� KLGXS�
�QDWDOLWDV�
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VHEDJDL� EDPEX� \DQJ�PHPLOLNL� NHWDKDQDQ� WLQJJL��
6HGDQJNDQ� NHORPSRN� ODLQQ\D� \DLWX� NHODV�
NHWDKDQDQ� ,,,�� ,9�GDQ�9�EHUMXPODK���� MHQLV�GL�
NDWHJRULNDQ� VHEDJDL� EDPEX� \DQJ� PHPLOLNL�
NHWDKDQDQ�UHQGDK�WHUKDGDS�VHUDQJDQ�UD\DS�ND\X�
NHULQJ��6HEDJDLPDQD�GLNHWDKXL��UD\DS�PHUXSDNDQ�
VHUDQJJD� NDQLEDO� �PHPDNDQ� VHVDPD�� UD\DS� \DQJ�
OHPDK� GLPDNDQ� ROHK� UD\DS� \DQJ� NXDW��� VHKLQJD�
GDSDW�EHUSHQJDUXK�SDGD�MXPODK�UD\DS�\DQJ�KLGXS�
�-DVQL�	�5XOOLDW\��������
� %HUGDVDUNDQ�7DEHO���WHUVHEXW��GDSDW�GLWHQWXNDQ�
GLVWULEXVL� MHQLV� EDPEX� PHQXUXW� NHWDKDQDQ�
EHUGDVDUNDQ�MXPODK�UD\DS�\DQJ�KLGXS��VHSHUWL�\DQJ�
GLVDMLNDQ�SDGD� �7DEHO��
� %HUGDVDUNDQ�GLVWULEXVL�MHQLV�EDPEX��7DEHO�����
GXD� MHQLV� EDPEX� \DQJ� WHUPDVXN� GDODP� NHODV�
NHWDKDQDQ�,�\DLWX�EDPEX�GXUL�GDUL� -DZD�7HQJDK�
GDQ� EDPEX� DSXV� GDUL� -DZD� %DUDW�� 3DGD� NHODV�
NHWDKDQDQ�,,�KDQ\D�VDWX�MHQLV�\DLWX�EDPEX�DQGRQJ�
EHUDVDO�GDUL�-DZD�7HQJDK��3DGD�NHODV�NHWDKDQDQ�,,,�
WHUGDSDW����MHQLV��HPSDW�MHQLV�EHUDVDO�GDUL�.HEXQ�
5D\D�%RJRU��EDPEX�VHPELODQJ��NXULQJ��OHQJND�GDQ�
EDPEX�EXWD���GXD�MHQLV�GDUL�-DZD�7HQJDK��EDPEX�
EHWXQJ�GDQ�EDPEX�KLWDP���GXD�MHQLV�GDUL�%DQWHQ�
�EDPEX�DPSHO�GDQ�EDPEX�PD\DQ���VDWX�MHQLV�GDUL�
/DPSXQJ�\DLWX�EDPEX�SHWLQJ��GDQ�VDWX�MHQLV�GDUL�
-DZD� %DUDW� \DLWX� EDPEX� WXWXO�� 8QWXN� NHODV�
NHWDKDQDQ�,9�DGD�OLPD�MHQLV��GXD�MHQLV�EHUDVDO�GDUL�

-DZD�%DUDW��EDPEX�DSXV�GDQ�EDPEX�WHP Q���VDWX�H
MHQLV�GDUL�.HEXQ�5D\D�%RJRU�\DLWX�EDPEX�7DLZDQ��
VDWX�MHQLV�GDUL�-DZD�7HQJDK�\DLWX�EDPEX�DWHU�GDQ�
VDWX�MHQLV�GDUL�/DPSXQJ�\DLWX�EDPEX�PDQJJRQJ��
6HGDQJNDQ�\DQJ�WHUPDVXN�NHODV�NHWDKDQDQ�9�DGD�
GXD� MHQLV� GDUL�.HEXQ�5D\D�%RJRU� \DLWX� EDPEX�
WDPLDQJ�GDQ�EDPEX�OHPDQJ�
� +DVLO� SHQHOLWLDQ� \DQJ�GLODNXNDQ� 3XUQDPDVDUL�
�������SDGD�SURGXN�26%�� ��2ULHQWHG�6WUDQG�%RDUG
EDPEX� \DQJ� GLXML� WHUKDGDS� UD\DS� ND\X� NHULQJ�
� � /LJKW���� \DQJ� GLKLWXQJ�&U\SWRWHUPHV� F\QRFHSKDOXV
DGDODK�MXPODK�UD\DS�\DQJ�PDWL��PRUWDOLWDV���EXNDQ�
MXPODK�UD\DS�\DQJ�KLGXS��QDWDOLWDV���-XPODK�UD\DS�
\DQJ�PDWL�DNLEDW�VHUDQJDQ�UD\DS�ND\X�NHULQJ�SDGD�
EDPEX�WDOL� �*LJDQWRFKORD�DSXV� -�$��	�-�+��6FKXW]��
.XU]�� VHEHVDU� ����� EDPEX� KLWDP� �*LJDQWRFKORD�
DWURYLRODFHD� :LGMD D�� ����� EDPEX� EHWXQJ�M
�'HQGURFDODPXV�DVSHU��6FKXOW�������EDPEX�DQGRQJ�
�*LJDQWRFKORD� SVHXGRDUXQGLQFHD� � WHXGHO�� :L MD D��6 G M
������� GDQ� EDPEX� DPSHO� �%DPEXVD� YXOJDULV�
6FKDUGHU� H[� :HQGODQG�� ����� 3HQHOLWLDQ�
VHEHOXPQ\D�GDUL� )HEULDQWR�HW�DO�� �������� MXPODK�
UD\DS�ND\X�NHULQJ�� ��\DQJ�&U\SWRWHUPHV� F\QRFHSKDOXV
PDWL��GDWD�PRUWDOLWDV��GDUL�OLPD�MHQLV�EDPEX�\DQJ�
GLWHOLWL� \DLWX� EDPEX� DPSHO� �%DPEXVD� YXOJDULV�
6FKDUGHU� H[� :HQGODQ��� EDPEX� EHWXQJ�
�'HQGURFDODPXV� DVSHU� 6FKXOW���� EDPEX� DQGRQJ�
*LJDQWRFKORD� SVHXGRDUXQGLQFHD� �6WHXGHO�� :LGMDMD���

7DEHO����'LVWULEXVL�MHQLV�EDPEX�PHQXUXW�NHWDKDQDQ�DWDV�GDVDU�SHUVHQWDVH�MXPODK�UD\DS�ND\X�
NHULQJ�\DQJ�KLGXS�
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EDPEX� KLWDP� *LJDQWRFKORD� DWURYLRODFHD� :LGMDMD����
GDQ� EDPEX� WDOL� �*LJDQWRFKORD� DSXV .XU]��� \DLWX��
EHUNLVDU����� �����²�
� 7HUNDLW� GHQJDQ� NHWDKDQDQ� EDPEX� WHUKDGDS�
VHUDQJDQ� PDND�UD\DS� ND\X� NHULQJ�� MHQLV� EDPEX�
GHQJDQ�SHQXUXQDQ�EHUDW�WLQJJL�GDQ�QDWDOLWDV�WLQJJL�
PHQMDGL� VXDWX� NHOHPDKDQ� NDUHQD� DNDQ�PHQMDGL�
NDQQ\D� VHEDJDL� EDKDQ� EDNX� \DQJ� WLGDN�
GLNHKHQGDNL� SHQJJXQD� NDUHQD� WLGDN� DZHW ��
3HQXUXQDQ�EHUDW�EDPEX�\DQJ�UHQGDK�GDQ�MXPODK�
UD\DS� \DQJ� KLGXS� VHGLNLW� PHQXQMXNNDQ� EDKZD�
NHWDKDQDQ SDGD�Q\D�WHUKDGDS�VHUDQJDQ�UD\DS� ND\X�
PDXSXQ�EDPEX� �FXNXS� ��0DUWDZLMD\D��DGDODK WLQJJL
����� � 'LVDPSLQJ� LWX� )HEULDQWR� HW� DO�� ��������
PHQ\DWDNDQ� EDPEX� UHQWDQ� WHUKDGDS� VHUDQJDQ�
RUJDQLVPH� SHUXVDN� VHSHUWL� UD\DS�� DNDQ� WHWDSL�
EDPEX�VHFDUD�WUDGLVLRQDO�WHODK�GLNHQDO�EDLN�ROHK�
PDV\DUDNDW� VHEDJDL� NRPSRQHQ�EDKDQ�EDQJXQDQ�
GDQ�WDKDQ�WHUKDGDS�JRQFDQJDQ�JHPSD�
� 'LVDPSLQJ� LWX� VHEDJDLPDQD� GLNHWDKXL� VDODK�
IDNWRU� \DQJ� PHQH WXNDQ� NHWDKDQDQ�Q EDPEX�
PDXSXQ� DGDODK� DGDQ\D�ND\X� WHUKDGDS� UD\DS�
VHOXORVD� \DQJ� WHUGDSDW� SDGD� �PDWHULDO� WHUVHEXW�
0DNDQDQ�XWDPD�UD\DS�DGDODK�VHOXORVD �VHGLNLW��GDQ
OLJQLQ��QDPXQ�UD\DS�OHELK�PHPLOLK�VHOXORVD�NDUHQD�
VHOXORVD� � HQHUJL� EDJL� KLGXS�PHUXSDNDQ VXPEHU�
UD\DS��-DVQL�	�5XOOLDW\���������.DQGXQJDQ�VHOXORVD�
GDODP�EDPEX�EHUNLVDU����� ������GDQ�VHWLDS�� ��s �
MHQLV�EDPEX�PHPSXQ\DL�NDQGXQJDQ�VHOXORVD�\DQJ�
EHUEHGD�� VHKLQJJD� NHSHNDDQ� VHWLDS� MHQLV� EDPEX�
WHUKDGDS� UD\DS� MXJD� EHUEHGD� �*XVPDLOLQD� 	�
6XZDUGL��������-DVQL�	�5XOOLDW\���������)DNWRU�ODLQ�
\DQJ�PHPSHQJDUXKL�NHWDKDQDQ�EDPEX�PDXSXQ�
ND\X� DGDODK� ]DW� HNVWUDNWLI DW��= � HNVWUDNWLI � GDODP�
EDPEX� EHUNLVDU� ���� ²� ������ � =DW� LQL� EHIXQJVL�
VHEDJDL�IXQJLVLGD��DQWL�MDPXU��GDQ�DWDX�LQVHNWLVLGD�
�DQWL� VHUDQJJD ��� HKLQJJD��� WHUPDVXN� UD\DS V
NHEHUDGDDQQ\D� PHQLQJNDWNDQ� NHWDKDQDQ�GDSDW�
Q\D�WHUKDGDS�UD\DS��*XVPDLOLQD�	�6XZDUGL��������
/XNPDQGDUX��������0DUWDZLMD\D���������%HUGDV U�D
NDQ� KDO� WHUVHEXW�� WHUOLKDW� SHUEHGDDQ� NHWDKDQDQ�
GLDQWDUD� MHQLV� EDPE � �7DEHO� �� �X � VDODK� VDWXQ\D�
DGDODK� X 6FKL]RVWDFK\XP�EUDFK\FODGXP�EDPE �/HPDQJ��
.XU]��� WHUPDVXN� NHODV� NHWDKDQDQ� ,� VHGDQJNDQ�
MHQLV�EDPEX�EXWD�� ��6FKL]RVWDFK\XP�FDXGDWXP�%HFN �
PDVXN�NHODV�NHWDKDQDQ�9��/RLZDWX�	�0DQXKXZD�
������ � PHODSRUNDQ� EDKZD� EDPEX� WXL �
�6FKL]RVWDFK\XP� OLPD�� GLSHUNLUDNDQ� PHQJDODPL�
NHUXVDN � OHELK� EHVDU� ROHK� UD\DS� NDUHQD� DOID�DQ
VHOXORVD� EDPEX� WXL� ������� OHELK� EDQ\DN� GDUL�

EDPEX� VHUR� �6FKL]RVWDFK\XP� EUDFK\FODGXP�� \DLWX�
����� �� 6HODQMXWQ\D�GLNDWDNDQ�UD\DS�GDSDW�PH� � �
URPEDN�VHOXORVD�PHQMDGL�VHQ\DZD�\DQJ�VHGHUKDQD�
XQWXN�GLNRQVXPVL��/RLZDWX�	�0DQXKXZD��������
� 6HODLQ� SHQJXUDQJDQ� EHUDW� GDQ� MXPODK� UD\DS�
\DQJ� KLGXS�� G PHUXSDNDQ� VDODK�HUDMDW� VHUDQJDQ�
VDWX� IDNWRU� XQWXN� PHOLKDW� NHWDKDQDQ� EDPEX�
WHUKDGDS� UD\DS� GDQ� KDVLOQ\D� GLVDMLNDQ� SDGD�
/DPSLUDQ� � � HUGDVDUNDQ� KDVLO�� % DQDOLVLV� WHUQ\DWD�
DGD�SHUEHGDDQ�DQWDUD�MHQLV�EDPEX��+�KLWXQJ�!�+�
WDEHO����!������� .HUXVDNDQ� \DQJ� WHUWLQJJL�
GLWHPXL�SDGD�GXD� EDPEX�\DLWX�EDPEX� �MHQLV� WXWXO
�%DPEXVD� PDFXODWD M ��:LGMD D � GDQ� EDPEX� WDPLDQJ�
� �1RRV � HUXVDNDQ�EHUNLVDU�6FKL]RVWDFK\XP�EOXPHL � �.
� � �s � � �� ��� � GHQJDQ� QLODL� ��� �VHUDQJDQ� KHEDW�
PHQJDFX ���s ��SDGD�7DEHO����GLPDQD�VHUDQJDQ��� ����
WHUPDVXN� VHUDQJDQ�KHEDW� GHQJDQ�QLODL� ��� HQLV�� -
ODLQ \D� ���MHQLV NHUXVDNDQ�EHUNLVDU�Q \DLWX� �PHPLOLNL�
���� ��� ��GHQJDQ�QLODL�����VHUDQJDQ�VHGDQJ��� �s ��
PHQJDFX�SDGD� ��GLPDQD�VHUDQJDQ��� ���7DEHO�� ���s � �
� � �� 8QWXN� MHQLV�VHUDQJDQ� VHGDQJ � GHQJDQ� QLODL� ��
EDPEX�\DQJ� WHUPDVXN�GDODP�NHODV� ,,,�� ,9��DZHW�
GDQ�9 � � �� GDODP�SHPDNDLDQQ\D GLVDUDQNDQ�GLODNXNDQ
SHQJDZHWDQ� XQWXN� PHPSHUSDQMDQJ� XPXU�
SDNDLQ\D�� 6HEDJDLPDQD� GLNHWDKXL� EDKZD� ND\X�
PDXSXQ� EDPEX� ODPD NHODPDDQ� PHQMDGL� UXVDN��
WHUXWDPD� GLVHEDENDQ� IDNWRU� ELRORJLV� EHUXSD�
RUJDQLVPH�SHUXVDN�ND\X�PDXSXQ�EDPEX�VHSHUWL�
VHUDQJJD� DQWDUD� ODLQ� UD\DS� �0DUWDZLMD\D�� �������
%HUGDVDUNDQ� KDO� WHUVHEXW�PDND� SHUOX� GLODNXNDQ�
SHQFHJDKDQ� VHUDQJDQ� UD\DS� WHUVHEXW� GHQJDQ�
PHODNXNDQ�SHQJDZHWDQ��3URVHV�SHQJDZHWDQ�GDSDW�
GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�EDKDQ�SHQJDZHW�
\DQJ�WHODK�GLL]LQNDQ�ROHK�NRPLVL�SHVWLVLGD�

,9���.(6,038/$1�'$1�6$5$1

$��.HVLPSXODQ

� +DVLO� SHQJNODVLILNDVLDQ� NHODV� NHWDKDQDQ� ���
MHQLV� EDPEX� EHUGDVDUNDQ� SHQXUXQDQ� EHUDW�
FRQWRK� XML� VHEDJDL� EHULNXW�� NHODV� NHWDKDQDQ� ,�
VHEDQ\DN� GXD� MHQLV� \DLWX� 6FKL]RVWDFK\XP�
EUDFK\FODGXP� %DPEXVD�WXOGD��.HODV�NHWDKDQDQ�,,�GDQ�
VHEDQ\DN�HQDP�MHQLV�\DLWX 'HQGURFDODPXV�JLJDQWHXV���
*LJDQWRFKORD� DWWHU�� *LJDQWRFKORD� KDVVNDUOLDQD��
'HQGURFDODPXV� ODWLIORUXV *LJDQWRFKORD� DSXV�� GDQ���
*LJDQWRFKORD� DWURYLRODFHD�:LGMDMD��.HODV�NHWDKDQDQ�
,,,� VHEDQ\DN� HPSDW� MHQLV� \DLWX� *LJDQWRFKORD�
NXULQJ�� *LJDQWRFKORD� OHDYLV�� *LJDQWRFKORD� UREXVWD��

���
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*LJDQWRFKORD�PDQJJRQJ��GDQ�%DPEXVD�PDFXODWD��.HODV�
NHWDKDQDQ� ,9� DGD� WLJD� MHQLV� \DLWX� 6FKL]RVWDFK\XP�
FDXGDWXP�� *LJDQWRFKORD� YHUWLFLOODWD� GDQ� %DPEXVD�
EOXPHDQD�� 'DUL� ��� MHQLV� EDPEX� \DQJ� GLXML�
NHWDKDQDQQ\D� WHUKDGDS� UD\DS� ND\X� NHULQJ��
EHUGDVDUNDQ� SHQXUXQDQ� EHUDWQ\D� DGD� GHODSDQ�
MHQLV�WHUPDVXN�NHODV�NHWDKDQDQ�WLQJJL��NHODV�,�GDQ�
,,�� VHGDQJNDQ� VLVDQ\D� ��� MHQLV� PHPSXQ\DL�
NHWDKDQDQ�UHQGDK��NHODV�,,,��,9�GDQ�9��
� 3HQJNODVLILNDVLDQ����MHQLV�EDPEX�EHUGDVDUNDQ�
MXPODK� ND\X� NHULQJ� \DQJ� KLGXS�� .HODV�UD\DS�
NHWDKDQDQ� ,� VHEDQ\DN� GXD� MHQLV� \DLWX� %DPEXVD�
EOXPHDQD %DPEXVD� WXOGD� GDQ� �� .HODV� NHWDKDQDQ� ,,�
VHEDQ\DN� VDWX� MHQLV� \DLWX� *LJDQWRFKORD�
SVHXGRDUXGLQDFHD��.HODV�NHWDKDQDQ�,,,�VHEDQ\DN����
MHQLV� \DLWX� �� ��%DPEXVD� PDFXODWD %DPEXVD� YXOJDULV
'HQGURFDODPXV� JLJDQWHXV *LJDQWRFKORD� NXULQJ�� ��
'HQGURFDODPXV� DVSHU *LJDQWRFKORD� DWURYLRODFHD�� ��
*LJDQWRFKORD� KDVVNDUOLDQD *LJDQWRFKORD� OHYLV�� ��
*LJDQWRFKORD� UREXVWD� *LJDQWRFKORD� FDXGDWXP� GDQ� ��
.HODV� NHWDKDQDQ� ,9� VHEDQ\DN� OLPD� MHQLV� \DLWX�
'HQGURFDODPXV� ODWLIORUXV�� *LJDQWRFKORD� DSXV��
*LJDQWRFKORD� DWWHU�� *LJDQWRFKORD� PDQJJRQJ� GDQ�
*LJDQWRFKORD� YHUWLFLOODWD�� .HODV� NHWDKDQDQ� 9�
VHEDQ\DN� GXD� MHQLV� \DLWX� 6FKL]RVWDFK\XP� EOXPHL�
GDQ� 6FKL]RVWDFK\XP� EUDFK\FODGXP�� %HUGDVDUNDQ�
MXPODK�UD\DS�ND\X�NHULQJ�\DQJ�KLGXS��GDUL����MHQLV�
EDPEX� \DQJ� GLXML� WLJD � WHUPDVXN� NHODV�� MHQLV
NHWDKDQDQ� WLQJJL� �NHODV� ,� GDQ� ,,�� VHGDQJNDQ�
VLVDQ\D� ��� MHQLV� PHPSXQ\DL� NHWDKDQDQ� UHQGDK�
�NHODV�,,,��,9��GDQ�9��
� �%HUGDVDUNDQ� GHUDMDW� VHUDQJDQ � GDUL� ��� MHQLV�
EDPEX� \DQJ� GLXML � MHQLV� GXD � EDPEX� PHQJDODPL�
NHUXVDNDQ��� ������GHQJDQ�QLODL���� NHUXVDNDQ���� �
EHUDW ��� QLV NHUXVDNDQ�������GDQ � MH �PHQJDODPL� � ��
������GHQJDQ�QLODL���� NHUXVDNDQ�VHGDQJ� ��

%��6DUDQ

� %DPEX�\DQJ�WHUPDVXN�GDODP�NHODV�NHWDKDQDQ�
,,,��,9��GDQ�9�XQWXN�PHPSHUSDQMDQJ�XPXU�SDNDL�
SHUOX� GLODNXNDQ� SURVHV� SHQJDZHWDQ� GHQJDQ�
PHQJJXQDNDQ� EDKDQ� SHQJDZHW� \DQJ� UDPDK�
OLQJNXQJDQ� GDQ� \DQJ� WHODK� GLL]LQNDQ� NRPLVL�
SHVWLVLGD�

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�EDPEX�GL�
.HEXQ�5D\D�%RJRU��

'$)7$5�3867$.$

$OLSRQ�� 0��� %DXQ]D�� %��� 	� 6DSLQ�� *�� ��������
'HYHORSPHQW�RI �IORRU�WLOHV�IURP�3KLOLSSLQH�
EDPERRV��3KLOLSSLQH�-RXUQDO�RI �6FLHQFH����������
������

$ULQDVD��,���	�3HQHQJ��,����������-HQLV��MHQLV�EDPEX�GL�
%DOL� GDQ� SRWHQVLQ\D�� 'HQSDVDU�� 837� %DODL�
.RQVHUYDVL� 7XPEXKDQ� .HEXQ� 5D\D� (ND�
.DU\D��/,3,�3UHVV�

)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����������������

-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�� ��
��������

-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��������������

.XUKHNDU��6���6DQDS��3���	�.ROKH��3����������6WXGLHV�
RQ� PHFKDQLFDO� SURSHUWLHV� RI � WUHDWHG�
EDPERR�� ,QWHUQDWLRQDO� -RUQDO� RI � 7URSLFDO�
$JULFXOWXUH��,-7$��������������������

/RLZDWX��0�	�0DQXKXZD��(����������.RPSRQHQ�
NLPLD� GDQ� DQDWRPL� WLJD� MHQLV� EDPEX� GDUL�
6HUDP��0DOXNX�� ������������$JULWHFK����

/XNPDQGDUX�� *�� �������� 6LIDW� NLPLD� ND\X� MDWL�
� �� SDGD� ODMX� SHUWXPEXKDQ�7HFWRQD� JUDQGLV
EHUEHGD� �&KHPLFDO� SURSHUWLHV� RI � WHDN�
ZRRG� RQ� GLIIHUHQW� JURZWK�UDWHV��� -XUQDO�
,OPX� GDQ� 7HNQRORJL� .D\X� 7URSLV�� ������
��������

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����6HSWHPEHU��������������
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0DUWDZLMD\D��$����������.HDZHWDQ�ND\X�GDQ�IDNWRU�
\DQJ� PHPSHQJDUXKLQ\D�� �3HWXQMXN� 7HNQLV�
3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�+DVLO�
+XWDQ� GDQ� 6RVLDO� (NRQRPL� .HKXWDQDQ��
%RJRU�

1DQGLND��'���0DWDQJDUDQ��	�'DUPD�� 7�� ��������
.HDZHWDQ� GDQ� SHQJDZHWDQ� EDPEX�� %RJRU��
<D\DVDQ�%DPEX�/LQJNXQJDQ�/HVWDUL�

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�� ,QVWLWXW� 3HUWDQLDQ� %RJRU��
%RJRU�

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

6$6����������6$6��6WDWLVWLFDO�$QDO\VLV�6\VWHP��JXLGH�
IRU�SHUVRQDO�FRPSXWHUV��9HUVLRQ�����&DU\��1&��
6$6�,QVWLWXWH�,QF�

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� �7HUMHPDKDQ��� <RJ\DNDUWD�� 37�
*UDPHGLD�

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

6XPDUQL��*���5ROLDGL��+���	�,VPDQWR��$�� ��������
.HDZHWDQ����MHQLV�ND\X�,QGRQHVLD�WHUKDGDS�
UD\DS� ND\X� NHULQJ�� %XOHWLQ� 3HQHOLWLDQ� +DVLO�
+XWDQ�����������������

6XVLODQLQJ��/���	�6XKHU\DQWR��'����������3HQJDUXK�
ZDNWX�SHUHQGDPDQ�EDPEX�GDQ�SHQJJXQDDQ�
ERUDN�ERULN� WHUKDGDS� WLQJNDW� NHDZHWDQ�
EDPEX�� �$��6XVDQWR��-�:��6XGDUVRQR��'DODP
,QGDU WR� � '� � 7DQG MXQJ � � 6XQDED U � �
6XNDQGDUUXPLGL��*��$QGDND��$��+DP]DK��
7�,�� 2HVPDQ�� 6�� 0XO\DQLQJVLK� �3HQXQW����
3URVLGLQJ�6HPLQDU�1DVLRQDO�$SOLNDVL�6DLQV�	�
7HFKQRORJL� �61$67�� 3HULRGH� ,,,� �SS�� $���
$������<RJ\DNDUWD�

:DUWD�(NVSRU����������0HQJJDOL�SHOXDQJ�HNVSRU�XQWXN�
SURGXN� GDUL� EDPEX�� -DNDUWD�� .HPHQWHULDQ�
3HUGDJDQJDQ�5HSXEOLN�,QGRQHVLD�

:LGMDMD��(����������7KH�XWLOL]DWLRQ�RI �EDPERR��$W�
SUHVHQW� DQG� IRU� WKH� IXWXUH�� 'DODP� $��1��
*LQWLQJV�	�1��:LMD\DQWR��(GV����3URFHHGLQJV�
RI � ,QWHUQDWLRQDO� 6HPLQDU� 6WUDWHJLHV� DQG�
&KDOOHQJHV�RQ�%DPERR�DQG�3RWHQWLDO�1RQ�7LPEHU�
)RUHVW� 3URGXFWV� �17)3�� 0DQDJHPHQW� DQG�
8WLOL]DWLRQ ���SS��������

3HQJNODVLILNDVLDQ�.HWDKDQDQ� �-HQLV�%DPEX�WHUKDGDS�5D\DS��� .D\X�.HULQJ
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