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$EVWUDN 

0DNDODK� LQL�EHULVL�KDVLO�SHQHOLWLDQ�\DQJ�PHPSHODMDUL�SHQJDUXK�SHQDPEDKDQ��������GDQ�����ODUXWDQ�PLNURRUJDQLVPH�
WHUKDGDS� VLIDW� ILVLN� GDQ� NXDW� JHVHU� WDQDK� JDPEXW� GDUL�3DOHPEDQJ�� 6XPDWHUD� 6HODWDQ��3HQJXMLDQ�GLODNXNDQ� SDGD�
WDQDK� JDPEXW� \DQJ� GLNHULQJNDQ� NHPXGLDQ� GLSDGDWNDQ� VHWHODK� GLFDPSXU� DLU� WDQSD�GDQ� ODUXWDQ� PLNURRUJDQLVPH�
SDGD�NRQGLVL�WDQSD�PDVD�SHUDP�GDQ�VHWHODK�SHPHUDPDQ�VHODPD�WXMXK�KDUL��6LIDW�ILVLN�\DQJ�GLDPDWL�DGDODK�VSHFLILF�
JUDYLW\��QLODL�S+��NDGDU�DEX��NDGDU�RUJDQLN��GDQ�NDGDU�VHUDW�WDQDK�JDPEXW�VHEHOXP�GDQ�VHWHODK�GLFDPSXU�GHQJDQ�
ODUXWDQ�PLNURRUJDQLVPH��6LIDW�PHNDQLN�\DQJ�GLSHODMDUL�DGDODK�NXDW�JHVHU�QLUDOLU�GDQ�HIHNWLI�EHQGD�XML�WDQDK�JDPEXW�
VDMD�GDQ�JDPEXW�\DQJ�GLFDPSXU�GHQJDQ�ODUXWDQ�PLNURRUJDQLVPH��%HQGD�XML�GLEXDW�GHQJDQ�FDUD�SHPDGDWDQ�PDQXDO�
GDQ�GLXML�GHQJDQ�FDUD�WULD[LDO�FRQVROLGDWHG-XQGUDLQHG��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�SHQDPEDKDQ�ODUXWDQ�
PLNURRUJDQLVPH�PHQDLNNDQ� QLODL� VSHFLILF� JUDYLW\�� S+�� NDGDU� DEX�� NRKHVL� HIHNWLI�� VXGXW� JHVHU� GDODP� HIHNWLI�� NXDW�
JHVHU� QLUDOLU�� GDQ� PHQJXUDQJL� NDGDU� RUJDQLN� GDQ� VHUDW�� %HQGD� XML� XQWXN� SHQJXMLDQ� WULDNVLDO� GLMHQXKNDQ� GDQ�
GLNRQVROLGDVLNDQ�GHQJDQ�WHJDQJDQ�HIHNWLI�LVRWURSLN����������GDQ����N3D��+DVLO�SHQJXMLDQ�WULD[LDO�PHPSHUOLKDWNDQ�
EDKZD� NHNXDWDQ� JHVHU� QLUDOLU� WDQDK� JDPEXW� 3DOHPEDQJ� \DQJ� GLSDGDWNDQ� LQL� GDSDW� GLQRUPDOLVDVL� GHQJDQ� IDNWRU�
QRUPDOLVDVL�\DQJ�PLULS�GHQJDQ�\DQJ�GLJXQDNDQ�XQWXN�WDQDK�EHUEXWLU�NDVDU� 

.DWD-NDWD� NXQFL��*DPEXW�� PLNURRUJDQLVPH�� NXDW� JHVHU� QLUDOLU�� NXDW� JHVHU� HIHNWLI�� OLQWDVDQ� WHJDQJDQ�� NXDW� JHVHU�
 WHUQRUPDOLVDVL� 

$EVWUDFW 

7KLV� SDSHU� SUHVHQWV� WKH� UHVXOWV� RI� DQ� H[SHULPHQW� SHUIRUPHG� WR� VWXG\� WKH� HIIHFW� RI� PL[LQJ� ��� ���� DQG� ���� RI�
PLNURRUJDQLVPH� VROXWLRQ� WR� WKH� SK\VLFDO� FKDUDFWHULVWLFV� DQG� VKHDU� VWUHQJWK� RI� SHDW� VRLO� IURP� 3DOHPEDQJ�� 6RXWK�
6XPDWHUD��7KH�WHVW�VSHFLPHQV�DUH�DLU-GULHG�SHDW�VRLO�ZKLFK�UHFRPSDFWHG��DIWHU�UHPROGHG�ZLWK�ZDWHU�DQG�PL[HG�ZLWK�
ZLWKRXW� PLFURRUJDQLVP� VROXWLRQ�� DQG� WHVWHG� DW� ]HUR� FXULQJ� WLPH� DQG� DIWHU� VHYHQ-GD\� FXULQJ� WLPH�� 7KH� SK\VLFDO�
FKDUDFWHULVWLFV�FRQVLGHUHG�DUH�VSHFLILF�JUDYLW\��S+��DVK�FRQWHQW��RUJDQLF�FRQWHQW�� ILEHU�FRQWHQW�RI� WKH�QDWXUDO�SHDW�
DQG� WKRVH� RI� WKH� PL[WXUH� RI� SHDW� DQG� PLFURRUJDQLVP� VROXWLRQ�� � 7KH� PHFKDQLFDO� SURSHUWLHV� VWXGLHG� LQFOXGH� WKH�
XQGUDLQHG� DQG� HIIHFWLYH� VKHDU� VWUHQJWKV� RI� QDWXUDO� SHDW� DQG� WKRVH� RI� WKH� PL[WXUH� RI� SHDW� DQG� PLFURRUJDQLVP�
UHFRQVWLWXWHG�E\�WDPSLQJ�DQG�WHVWHG�XVLQJ�FRQVROLGDWHG-XQGUDLQHG�WULD[LDO��7KH�VWXG\�VKRZV�WKDW�WKH�PLFURRUJDQLVP�
VROXWLRQ�LQFUHDVHV�VSHFLILF�JUDYLW\��S+��DVK�FRQWHQW��XQGUDLQHG�VKHDU�VWUHQJWK��HIIHFWLYH�VKHDU�VWUHQJWK�SDUDPHWHUV�
ZKLOH�UHGXFLQJ�RUJDQLF�DQG� ILEHU�FRQWHQWV��7KH� WULD[LDO� WHVW�VSHFLPHQV�DUH�VDWXUDWHG�DQG� WKHQ�FRQVROLGDWHG�XQGHU�
LVRWURSLF�HIIHFWLYH�FRQILQLQJ�SUHVVXUHV�RI����������DQG����N3D�EHIRUH�VKHDUHG��7KH�WULD[LDO�WHVW�UHVXOWV�LQGLFDWH�WKDW�
WKH�XQGUDLQHG�VKHDU�VWUHQJWK�RI�WKLV�UHFRPSDFWHG�VRLO�SHDW�FDQ�EH�QRUPDOL]HG�XVLQJ�D�QRUPDOL]DWLRQ�IDFWRU�VLPLODU�
WR�WKDW�XVHG�IRU�FRDUVH-JUDLQHG�VRLOV�� 

.H\ZRUGV� (IIHFWLYH�VKHDU�VWUHQJWK��PLFURRUJDQLVP��QRUPDOL]HG�VKHDU�VWUHQJWK��SHDW��VWUHVV�SDWK��XQGUDLQHG�VKHDU�
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���3HQGDKXOXDQ 

7DQDK� JDPEXW� GL� ,QGRQHVLD� GLSHUNLUDNDQ� WHUEHQWXN�
DQWDUD� ������ KLQJJD� ������ WDKXQ� \DQJ� ODOX� �$QGULHVVH�
������� 3DGD� VDDW� LWX� GL� VHSDQMDQJ� SDQWDL� 3XODX�
6XPDWHUD�� .DOLPDQWDQ�� GDQ� 3DSXD� WHUEHQWXN� WDQDK�
HQGDSDQ� �DOOXYLDO�� \DQJ� OXDV� DNLEDW� WXUXQQ\D�
SHUPXNDDQ� DLU� ODXW� EHEHUDSD�PHWHU� GDQ� EHUWDPEDKQ\D�
HQGDSDQ� WDQDK� OHPSXQJ�� +DO� LQL� PHQJDNLEDWNDQ�
SHUXEDKDQ� NRQGLVL� SHUWXPEXKDQ� EHEHUDSD� VSHVLHV�

WDQDPDQ�VHKLQJJD�KXWDQ�EDNDX�\DQJ�WXPEXK�GL�GDHUDK�
WHUVHEXW� SHUODKDQ� GLJDQWLNDQ� ROHK� VSHVLHV� WXPEXKDQ�
ODLQ� VHEDJDL� DNLEDW� DNXPXODVL� EDKDQ-EDKDQ� RUJDQLN��
3DGD� DNKLUQ\D� KXWDQ� UDZD� EDNDX� WHUVHEXW� EHUXEDK�
PHQMDGL� KXWDQ� UDZD� JDPEXW� GDODP� NRQGLVL� DLU� \DQJ�
VXGDK� EHUXEDK� PHQMDGL� DLU� WDZDU�� 7DQDK� JDPEXW� GL�
,QGRQHVLD� VHEDJLDQ� EHVDU� WHUVHEDU� GL� WLJD� SXODX� EHVDU�
6XPDWHUD�� .DOLPDQWDQ� GDQ� 3DSXD�� %HEHUDSD� VXPEHU�
PHQ\HEXWNDQ� OXDV� ODKDQ� JDPEXW� GL� ,QGRQHVLD� \DQJ�
EHUYDULDVL��6RHNDUGL�GDQ�+LGD\DW� �������PHQ\HEXWNDQ�


3HQXOLV�.RUHVSRQGHQVL 
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EDKZD� OXDV� WRWDO� ODKDQ� JDPEXW� GL� ,QGRQHVLD� EHUNLVDU�
�����MXWD�+D�GHQJDQ�ODKDQ�SDOLQJ�OXDV�\DLWX�VHNLWDU�����
MXWD� +D� EHUDGD� GL� .DOLPDQWDQ� VHGDQJNDQ� :DK\XQWR��
1XJURKR�� GDQ� $JXV� ������� PHODSRUNDQ� VHNLWDU� �����
MXWD�+D�OXDV�WRWDO�ODKDQ�JDPEXW�GL�PDQD�ODKDQ�WHUEHVDU�
EHUDGD� GL� 6XPDWHUD� GHQJDQ� OXDV� WRWDO� VHNLWDU� ���� MXWD�
+D� GLVXVXO� ���� MXWD� +D� GL� .DOLPDQWDQ�� :DK\XQWR��
1XJURKR��GDQ�$JXV��������GL�GDODP�WXOLVDQQ\D� WHQWDQJ�
SHUNHPEDQJDQ� SHPHWDDQ� GDQ� GLVWULEXVL� ODKDQ� JDPEXW�
GL� ,QGRQHVLD� PHQJJXQDNDQ� HPSDW� MHQLV� SHWD� �SHWD�
VXPEHUGD\D� ODKDQ�� SHWD� FLWUD� VDWHOLW�� SHWD� 5XSDEXPL��
GDQ�SHWD�JHRORJL��\DQJ�WHUVHGLD�SDGD�WDKXQ������XQWXN�
PHQJLQGHQWLILNDVL� SHQ\HEDUDQ� ODKDQ� JDPEXW� GL�
,QGRQHVLD�� 6HEDJLDQ� EHVDU� ODKDQ� JDPEXW� GL� ,QGRQHVLD�
EHUDGD�GL�SDQWDL�GDQ�VHEDJLDQ�NHFLO�EHUDGD�GL�SHGDODPDQ�
�PLVDOQ\D�GL�OHPEDK�6XQJDL�0HPEHUDPR��3DSXD�� 

/DKDQ� WDQDK�JDPEXW�\DQJ�FXNXS� OXDV�GL� ,QGRQHVLD� LQL�
PHQMDGL� ODKDQ� \DQJ� WLGDN� LGHDO� VHEDJDL� WHPSDW� XQWXN�
PHQGLULNDQ�EDQJXQDQ�GL�DWDVQ\D�NDUHQD� WDQDK�JDPEXW�
XPXPQ\D� PHPLOLNL� GD\D� GXNXQJ� UHQGDK� GDQ�
NRPSUHVLELOLWDV� \DQJ� WLQJJL�� 3RURVLWDV� WDQDK� JDPEXW�
WLQJJL� GLVHEDENDQ� NDUHQD�� VHODLQ� SRUL-SRUL� PDNUR�� GL�
GDODP� VHUDW-VHUDW� JDPEXW� WHUGDSDW� MXJD� SRUL-SRUL�
PLNUR��7DQDK�JDPEXW�GLNHQDO�MXJD�VHEDJDL�WDQDK�\DQJ�
PHPLOLNL��SHQXUXQDQ�NRQVROLGDVL�VHNXQGHU�\DQJ�EHVDU� 

%HUEDJDL� FDUD� XQWXN� PHPSHUEDLNL� NDUDNWHULVWLN� WDQDK�
JDPEXW� GHQJDQ�PHQDPEDKNDQ�PDWHULDO� ODLQ� NH� GDODP�
WDQDK� JDPEXW� VXGDK� SHUQDK� GLODNXNDQ��0DWHULDO� \DQJ�
GLJXQDNDQ� VHEDJDL� EDKDQ� WDPEDKDQ� GL� DQWDUDQ\D�
DGDODK� VHPHQ� �%REHW� GNN�� ������ 3DXO� GDQ� +XVVDLQ�
������ 6XEDJLR� ������� *HRVWD-$� �6XEDJLR� �������
VHPHQ�FOHDQ�VHW�WLSH�&6-����3ULKDQGDMDQL��������EDKDQ�
NLPLD� FDLU� EHUQDPD� &RQVROLG� �&LSWKDGL� �������
VXSHUFHPHQW��(QGDK��������SHDW�VROLG�GDQ�DEX�JDPEXW�
�,UZDQGL� ������� PLNURELRORJL� DVOL� JDPEXW�� 3����=�
�0XVOLNDK� ������� GDQ� XUHD� (0�� �0XVOLNDK� ������
.DULVPD� ������� � %HUGDVDUNDQ� NDUDNWHULVWLN� GDUL�
PDWHULDO-PDWHULDO� WDPEDKDQ� LQL� PDND� PHNDQLVPH�
SHUEDLNDQ� WDQDK� JDPEXW� SDGD� SHQHOLWLDQ-SHQHOLWLDQ�
WHUVHEXW� GDSDW� GLNHORPSRNNDQ� PHQMDGL� SHUEDLNDQ�
GHQJDQ�FDUD�SHQDPEDKDQ�PDWHULDO�SDGDW�GDQ�SHUEDLNDQ�
VLIDW�ILVLN�GHQJDQ�FDUD�SHPEHQWXNDQ�PDWHULDO�EDUX�GDUL�
KDVLO�UHDNVL�NLPLD�GDQ�DWDX�UHDNVL�ELRORJL�� 

3HQHOLWLDQ� \DQJ� NDPL� ODNXNDQ� WHUPDVXN� SHUEDLNDQ�
WDQDK� JDPEXW� GHQJDQ� UHDNVL� ELRORJL� GL� PDQD� EDKDQ�
FDPSXUDQ� \DQJ� GLJXQDNDQ� DGDODK� ODUXWDQ�
PLNURRUJDQLVPH� SURGXN� 7HQWDUD� 1DVLRQDO� ,QGRQHVLD�
�71,�� \DQJ� GLNHPEDQJNDQ� SDGD� WDKXQ� ����� ROHK�
.RUHP� ����*DUXGD�'HPSR� 6XPDWHUD� 6HODWDQ� GHQJDQ�
WXMXDQ� DZDO� XQWXN�PHQFHJDK�NHEDNDUDQ� ODKDQ�JDPEXW�
\DQJ� NHPXGLDQ� EHUNHPEDQJ� SHQJJXQDDQQ\D� VHEDJDL�
SHQ\XEXU�ODKDQ�SHUWDQLDQ�GDQ�EXGL�GD\D�LNDQ��/DUXWDQ�
PLNURRUJDQLVPH� LQL� GLODSRUNDQ� PHQJDQGXQJ� EHUEDJDL�
MHQLV�PLNURRUJDQLVPH�\DQJ�GDSDW�PHPSHUFHSDW�SURVHV�
SHQJXUDLDQ� EDKDQ� RUJDQLN� GDQ� NDGDU� VHUDW� GDQ� MXJD�
PDPSX� PHQJKDVLONDQ� ]DW� NDSXU� �&D&R��� \DQJ�
GLKDUDSNDQ� GDSDW� PHPEHQWXN� LNDWDQ� DQWDUD� SDUWLNHO�
WDQDK� �.RUHP� ���� *DUXGD� 'HPSR� ������� 3HQHOLWLDQ�
VHEHOXPQ\D��\DQJ�MXJD�PHQJJXQDNDQ�PLNURRUJDQLVPH�
\DQJ�VDPD�SDGD� WDQDK�JDPEXW��GLODNXNDQ�ROHK�/HVWDUL�
������� XQWXN�PHOLKDW� SHQJDUXKQ\D� WHUKDGDS� NRHILVLHQ�
SHUPHDELOLWDV�� 3HQHOLWL� ODLQ�� .DULVPD� ��������

PHQJJXQDNDQ�PLNURRUJDQLVPH�GDODP�EHQWXN�XUHD�SDGD�
WDQDK� JDPEXW� GDQ� PHPSHODMDUL� SHQJDUXKQ\D� SDGD�
KDUJD� &%5� GDQ� NHNXDWDQ� JHVHU� GDUL� XML� WULDNVLDO�
FRQVROLGDWHG-XQGUDLQHG�� 0XVOLNDK� ������� MXJD�
PHPSHODMDUL� SHQJDUXK� XUHD� SDGD� WDQDK� JDPEXW� WHWDSL�
SDGD� NDUDNWHULVWLN� NRQVROLGDVL� SHPEHEDQDQ� VDWX�
GLPHQVL� GL� ODERUDWRULXP��.DULVPD� �������PHQHPXNDQ�
EDKZD� XUHD�� VHWHODK� SHPHUDPDQ� VHODPD� VDWX� EXODQ��
GDSDW� PHQJXUDQJL� NDGDU� VHUDW� WHWDSL� WLGDN�
PHPSHQJDUXKL�VLIDW�PHNDQLV�WDQDK�JDPEXW� 

3HQHOLWLDQ�\DQJ�NDPL� ODNXNDQ�PHPSHODMDUL�EDJDLPDQD�
SHQJDUXK� PLNURRUJDQLVPH� WHUKDGDS� VLIDW� ILVLN�� NLPLD��
GDQ� NHNXDWDQ� JHVHU� WDQDK� JDPEXW�� /DUXWDQ�
PLNURRUJDQLVPH� \DQJ� NDPL� JXQDNDQ� GLODSRUNDQ�
PHQJDQGXQJ� PLNURRUJDQLVPH� \DQJ� PHQJKDVLONDQ�
HQ]LP� VHEDJDL� NDWDOLVDWRU� GDODP� SURVHV� SHQJXUDLDQ�
NRPSRQHQ�RUJDQLN�GDQ� VHUDW� GDODP�JDPEXW�GDQ�GDSDW�
EHUHDNVL� PHQJKDVLONDQ� &D&2�� �.RUHP� ���� *DUXGD�
'HPSR��������.HGXD�PHNDQLVPH�LQL�GLKDUDSNDQ�GDSDW�
PHUXEDK� VLIDW� ILVLN� GDQ� PHNDQLN� WDQDK� JDPEXW�
VHKLQJJD� PHPSHUEDLNL� NHNXDWDQ� JHVHU� GDQ�
NRPSUHVLELOLWDVQ\D�� %HUGDVDUNDQ� KLSRWHVLV� WHUVHEXW�
PDND� SDGD� SHQHOLWLDQ� LQL� WDQDK� JDPEXW� GLFDPSXU�
GHQJDQ�ODUXWDQ�PLNURRUJDQLVPH�VHEDQ\DN��������GDQ����
SHUVHQ�EHUDW�NHULQJ�GDQ�GLXML�WULDNVLDO�WHUNRQVROLGDVL�WDN�
WHUGUDLQDVH� �FRQVROLGDWHG-XQGUDLQHG��� +DVLO� SHQJXMLDQ�
WHUVHEXW� GLEDQGLQJNDQ� WHUKDGDS� KDVLO� SHQJXMLDQ�
WULDNVLDO� \DQJ� GLODNXNDQ� SDGD� WDQDK� JDPEXW� WDQSD�
FDPSXUDQ� PLNURRUJDQLVPH�� 6HODLQ� LWX� SHQJDUXK� PDVD�
SHUDP� GLSHODMDUL� GHQJDQ� PHPEDQGLQJNDQ� KDVLO�
SHQJXMLDQ� EHQGD� XML� WDQSD� PDVD� SHUDP� GHQJDQ� PDVD�
SHUDP� WXMXK� KDUL�� +DVLO� SHQJXMLDQ� WDQSD� PDVD� SHUDP�
GLJXQDNDQ� VHEDJDL� DFXDQ� XQWXN� PHQJHYDOXDVL�
SHQJDUXK�IDNWRU�WXMXK�KDUL�PDVD�SHUDP�GDQ�IDNWRU�WLJD�
OHYHO�NDGDU�PLNURRUJDQLVPH� 

���.DUDNWHULVWLN�%HQGD�8ML 

����6LIDW�ILVLN�GDQ�NLPLD�WDQDK�JDPEXW 

7DQDK� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�
WDQDK�JDPEXW�EHUVHUDW��ILEURXV�SHDW��\DQJ�EHUDVDO�GDUL�
'XVXQ� ,,,� %DQ\X� 8ULS�� .HFDPDWDQ� 7DQMXQJ� /DJR��
3DOHPEDQJ�� 6XPDWHUD� 6HODWDQ�� &RQWRK� WDQDK� GLDPELO�
GHQJDQ� FDUD� GLJDOL� PHQJJXQDNDQ� FDQJNXO� GDUL�
NHGDODPDQ� VHNLWDU� ���� VDPSDL� GHQJDQ� ���� P� GDUL�
SHUPXNDDQ� WDQDK�� &RQWRK� WDQDK� GLVLPSDQ� GL� GDODP�
NDQWRQJ� SODVWLN� ODOX� GLEXQJNXV� NDUXQJ� SODVWLN� GDQ�
GLMDKLW� VXSD\D� WLGDN� EHUKXEXQJDQ� ODQJVXQJ� GHQJDQ�
XGDUD� XQWXN� PHQMDJD� NHVWDELODQ� NDGDU� DLU� DVOLQ\D��
6HFDUD� YLVXDO� WDQDK� LQL� EHUZDQD� KLWDP� SHNDW� GDQ�
PHQJDQGXQJ� VHUDW-VHUDW� \DQJ� VHEDJLDQ� EHUDVDO� GDUL�
DNDU-DNDU� WXPEXKDQ�� .HEHUDGDDQ� VHUDW-VHUDW�
PHQXQMXNNDQ� EDKZD� SURVHV� GHNRPSRVLVL� SDGD� WDQDK�
JDPEXW�WHUVHEXW�PDVLK�FXNXS�UHQGDK� 

.RPSRQHQ� SRUL� WDQDK� JDPEXW� WHUGLUL� DWDV� PDNURSRUL���
SRUL� \DQJ� EHUDGD� GL� VHOD-VHOD� DQWDU� EXWLUDQ� WDQDK�
JDPEXW�� GDQ� PLNURSRUL�� SRUL� \DQJ� EHUDGD� GL� GDODP�
EXWLUDQ� WDQDK� JDPEXW�� 6HPDNLQ� EHVDU� NRPSRQHQ�
PLNURSRULQ\D� VHPDNLQ� EHVDU� SXOD� NHPDPSXDQ� WDQDK�
JDPEXW� XQWXN� PHQ\HUDS� DLU�� 1DSLWXSXOX� �������
PHODNXNDQ�SHQHOLWLDQ�SDGD�WDQDK�JDPEXW�GDUL�EHUEDJDL�
WHPSDW� GL� ,QGRQHVLD� GDQ� PHODSRUNDQ� NDGDU� DLU� WDQDK�
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JDPEXW� \DQJ� EHUYDULDVL� GDUL� VHNLWDU� ���� VDPSDL� GHQJDQ�
����SHUVHQ��.DUDNWHULVWLN� WDQDK� JDPEXW� WHUVHEXW� WHUOLKDW�
SDGD�SDUDPHWHU�VLIDW�ILVLN�\DQJ�GDSDW�GLXNXU�VHSHUWL�NDGDU�
DLU��Z���VSHVLILF�JUDYLW\��*V���GHUDMDW�SHPEXVXNDQ��NDGDU�
RUJDQLN��NDGDU�VHUDW��NDGDU�DEX��GDQ�VLIDW�NLPLD�S+��1LODL�
SDUDPHWHU� VLIDW-VLIDW� ILVLN� GDQ� S+� GDUL� FRQWRK� WDQDK�
JDPEXW� 'XVXQ� ,,,� %DQ\X� 8ULS�� 3DOHPEDQJ� GLUDQJNXP�
GDODP�7DEHO���� 

+DVLO� SHQJXMLDQ� PHQXQMXNNDQ� EDKZD� FRQWRK� WDQDK�
JDPEXW� GDUL� 'XVXQ� ,,,� %DQ\X� 8ULS�� 3HOHPEDQJ� GDSDW�
GLNODVLILNDVLNDQ� VHEDJDL� MHQLV� WDQDK� JDPEXW�+�� SDGD� VNDOD�
9RQ� 3RVW� �������� 7DQDK� JDPEXW� +�� DGDODK� WDQDK� JDPEXW�
GHQJDQ� WLQJNDW� SHPEXVXNDQ� VHGDQJ� \DQJ�PHQJHOXDUNDQ�
DLU� VDQJDW� NHUXK� GDQ� MLND� GLUHPDV� DNDQ� PXQFXO� VHGLNLW�
EXWLUDQ� JDPEXW�PHODOXL� VHOD-VHOD� MDUL��.DGDU� DLU� VHEHVDU�
�������\DQJ�GLPLOLNL�WDQDK�JDPEXW�LQL�WHUPDVXN�UHQGDK�GL�
DQWDUD� WDQDK-WDQDK� JDPEXW� \DQJ� GLODSRUNDQ� ROHK�
1DSLWXSXOX� �������� %HUGDVDUNDQ� KDUJD� S+�� NDGDU� DEX��
GDQ� NDGDU� VHUDWQ\D� WDQDK� JDPEXW� LQL� PHQXUXW� $670�
'�����WHUPDVXN�MHQLV�KLJKO\�DFLGLF�SHDW��S+�������KLJK�
DVK� SHDW� �!������ GDQ� ILEULF� SHDW� �!����� DWDX� ILEURXV�
SHDW� �!����� PHQXUXW� 0DF)DUODQH� �������� +DVLO�

SHQJNODVLILNDVLDQ�EHUGDVDUNDQ�9RQ�3RVW���������0DF)DUODQH�
��������GDQ�$670�'�����GDSDW�GLOLKDW�GDODP�7DEHO���� 

.RPSRVLVL� XQVXU-XQVXU� GL� GDODP� WDQDK� JDPEXW� \DQJ�
GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�WLGDN�GLXNXU�WHWDSL�XQVXU-
XQVXU� JDPEXW� GDUL� GHVD� \DQJ� VDPD� WHWDSL� EHUDVDO� GDUL�
'XVXQ� ,� GDQ� 'XVXQ� ,,� SHUQDK� GLXNXU� ROHK� 1LQJVLK�
������� GHQJDQ� PHWRGH� (QHUJ\� 'LVSHUVLRQ� ;-5D\�
6SHFWURVFRS\��(';���1DPD-QDPD�XQVXU�\DQJ�WHUGHWHNVL�
GDSDW�GLOLKDW�SDGD�7DEHO����7LJD�XQVXU�XWDPDQ\D�DGDODK�
RNVLJHQ�� NDUERQ�� GDQ� EHVL� GHQJDQ� NRPSRVLVL� PDVVD�
PDVLQJ-PDVLQJ�VHNLWDU���������GDQ����SHUVHQ� 

����/DUXWDQ�PLNURRUJDQLVPH 

/DUXWDQ�PLNURRUJDQLVPH�\DQJ�NDPL�JXQDNDQ�GLODSRUNDQ�
PHQJDQGXQJ� EHUEDJDL� PLNURRUJDQLVPH� \DQJ� EHUIXQJVL�
PHPSHUFHSDW� SHPEXVXNDQ� NRPSRQHQ� RUJDQLN� WDQDK�
JDPEXW� GDQ� PHQJKDVLONDQ� ]DW� NDSXU� �&D&2��� VHEDJDL�
EDKDQ� SHQJLNDW� DQWDU� SDUWLNHO� GDQ� PHQLQJNDWNDQ� S+�
WDQDK��3DGD�NRQGLVL�\DQJ�WLGDN�PHQJXQWXQJNDQ��VHSHUWL�
SDGD� VDDW� NHNXUDQJDQ� PDNDQDQ�� PLNURRUJDQLVPH� LQL�
GDSDW� PHPSURGXNVL� HQGRVSRUD�� VHEDJDL� EHQWXN�
SHUWDKDQDQ�KLGXS��VHKLQJJD�GDSDW�EHUDGD�GL� OLQJNXQJDQ�
HNVWULP� �VHSHUWL� SDQDV�� DVDP�� GDQ� DVLQ�� OHELK� ODPD�
VDPSDL� NRQGLVL� PHQMDGL� EDLN� �.RUHP� ���� *DUXGD�
'HPSR�������� 

.DQGXQJDQ� XQVXU� NLPLD� GDQ� RUJDQLN� GL� GDODP� ODUXWDQ�
PLNURRUJDQLVPH�LQL�GDSDW�GLOLKDW�SDGD�7DEHO���GL�PDQD�
HPSDW� XQVXU� GHQJDQ� NRQVHQWUDVL� WHUEHVDU� DGDODK�
NDOVLXP�� DOXPLQLXP�� EHVL�� GDQ� QDWULXP�� /DUXWDQ�
PLNURRUJDQLVPH�\DQJ�GLJXQDNDQ�GL�GDODP�SHQHOLWLDQ�LQL�
GLSHUROHK� GDUL� .RUHP� ���� *DUXGD� 'HPSR� 6XPDWHUD�
6HODWDQ� 

���0HWRGH�3HQHOLWLDQ 

����3HUVLDSDQ�EHQGD�XML 

&RQWRK� WDQDK� JDPEXW� GLVLDSNDQ� XQWXN� XML� SHPDGDWDQ�
6WDQGDUG� 3URFWRU� GDQ� XML� WULDNVLDO� FRQVROLGDWHG-
XQGUDLQHG�� 3DGD� XML� SHPDGDWDQ� 6WDQGDUG� 3URFWRU�
GLSHODMDUL� SHQJDUXK� GDUL� VDWX� IDNWRU� VDMD� \DLWX� NDGDU�
ODUXWDQ� PLNURRUJDQLVPH� SDGD� NDUDNWHULVWLN� SHPDGDWDQ�
WDQDK� JDPEXW�� 6HGDQJNDQ� SDGD� XML� WULDNVLDO�
FRQVROLGDWHG-XQGUDLQHG� GLSHODMDUL� SHQJDUXK� GXD� IDNWRU�

7DEHO��� 8QVXU-XQVXU�WDQDK�JDPEXW�GXVXQ�,�GDQ�,,�%DQ\X�
 8ULS�3DOHPEDQJ��1LQJVLK������ 
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1RUP����� $WRP���� 
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&DUERQ � ����� ����� ����� 

,URQ �� ����� ����� ���� 

6LOLFRQ �� ���� ���� ���� 

$OXPLQXP �� ���� ���� ���� 

6XOIXU �� ���� ���� ���� 

2VPLXP �� ���� ���� ���� 

&REDOW �� ���� ���� ���� 

)ORXULQH � ���� ���� ���� 

1LWURJHQ � ���� ���� ���� 

  7RWDO� ����� ������ ������ 

7DEHO����.DQGXQJDQ�ODUXWDQ�PLNURRUJDQLVPH 

1R� 8QVXU�.LPLD .RQVHQWUDVL 0HWRGH 
� %HVL��)H� �������ȝJ�/ $/3+$������������ 
� .HVDGDKDQ�7RWDO ������PJ�/ 61,���-������������ 
� .ORULGD ������PJ�/ 61,������������� 
� 0DQJDQ��0Q� �������ȝJ�/ $/3+$���������� 
� 1�VHEDJDL�1LWUDW �������PJ�/ 6SHFWURSKRWRPHWUL 
� S+�$LU ���� 61,���-������������ 
� 6XOIDW �������PJ�/ 61,������������� 
� $OXPXQLXP��$O� �������ȝJ�/ $/3+$���������� 

� =DW�2UJDQLN�
�$QJND�.0Q2�� ��������PJ�/ 61,���-������������ 

�� )RVIDW �����PJ�/ 61,������������� 
�� 1LWURJHQ�7RWDO ����PJ�/ 6SHFWURSKRWRPHWUL 
�� .DOVLXP��&D� �������PJ�/ $/3+$���������� 
�� 1DWULXP��1D� ��������PJ�/ $/3+$���������� 

7DEHO��� 6LIDW-VLIDW�ILVLN�GDQ�S+�WDQDK�JDPEXW�GXVXQ�,,,�
 %DQ\X�8ULS��3DOHPEDQJ 

'HUDMDW�3HPEXVXNDQ +� 

.DGDU�DLU���� ����� 

*V ��� 

S+ ��� 

.DGDU�DEX���� ���� 

.DGDU�RUJDQLN���� ���� 

.DGDU�VHUDW���� ���� 

7DEHO��� .ODVLILNDVL�WDQDK�JDPEXW�GXVXQ�,,,�%DQ\X�8ULS�
 3DOHPEDQJ 

1R� 5HIHUHQVL .ODVLILNDVL 

� 9RQ�3RVW������� +� 

� 0DF)DUODQH������� 
%HUGDVDUNDQ�.DGDU�6HUDW )LEURXV�3HDW��!���� 

� $670�'����-�� 
%HUGDVDUNDQ�.DGDU�$EX +LJK�$VK�3HDW��!���� 

� $670�'����-�� 
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\DLWX� NDGDU� ODUXWDQ� PLNURRUJDQLVPH� GDQ� GXUDVL� PDVD�
SHUDP� SDGD� SDUDPHWHU� NXDW� JHVHU� WDQDK� JDPEXW� \DQJ�
GLSDGDWNDQ�� .DGDU� ODUXWDQ� PLNURRUJDQLVPH� \DQJ�
GLJXQDNDQ�DGDODK�����WDQSD�ODUXWDQ�PLNURRUJDQLVPH���
���� ����� GDQ� ���� GDUL� EHUDW� WDQDK� NHULQJ�� 'XUDVL�
PDVD�SHUDP�\DQJ�GLSLOLK�DGDODK�WDQSD�PDVD�SHUDP�GDQ�
PDVD� SHUDP� VHODPD� WXMXK� KDUL�� %HQGD� XML� \DQJ�
WHUPDVXN� GDODP� NDWHJRUL� WDQSD� PDVD� SHUDP� DGDODK�
EHQGD� XML� \DQJ� GLVLDSNDQ� GHQJDQ� FDUD� PHQFDPSXU�
WDQDK� JDPEXW� GHQJDQ� ODUXWDQ� PLNURRUJDQLVPH� GDQ�
VHJHUD� GLJXQDNDQ� GDODP� XML� SHPDGDWDQ� DWDX� GLEHQWXN�
PHQMDGL� EHQGD� XML� VLOLQGHU� GDQ� ODQJVXQJ� GLJXQDNDQ�
SDGD�XML� WULDNVLDO��6HGDQJNDQ�EHQGD�XML� GHQJDQ�PDVVD�
SHUDP�WXMXK�KDUL�DGDODK�EHQGD�XML�\DQJ�GLVLDSNDQ�GDUL�
KDVLO� SHQFDPSXUDQ� WDQDK� JDPEXW� GHQJDQ� ODUXWDQ�
PLNURRUJDQLVPH� ODOX� GLEHQWXN� PHQMDGL� EHQGD� XML�
EHUXSD� VLOLQGHU� GDQ� GLSHUDP� GDKXOX� VHODPD� WXMXK� KDUL�
VHEHOXP� GLJXQDNDQ� SDGD� XML� WULDNVLDO�� +DVLO� GDUL�
NRQGLVL� WDQSD� PDVD� SHUDP� GLJXQDNDQ� VHEDJDL� DFXDQ�
SDGD�VDDW�PHQJHYDOXDVL�SHQJDUXK�PDVD�SHUDP�GDQ�NDGDU�
ODUXWDQ�PLNURRUJDQLVPH�� 

6HEHOXP� GLFDPSXU� GHQJDQ� DLU� GDQ� ODUXWDQ� PLNURRUJDQLVPH�
WDQDK� JDPEXW� GLNHULQJNDQ� GHQJDQ� FDUD� GLKDPSDU� GL�
XGDUD� WHUEXND� WDQSD� WHUNHQD� VLQDU� PDWDKDUL� ODQJVXQJ�
NHPXGLDQ� GLVDULQJ� PHOHZDWL� VDULQJDQ� 1R�� ��� 7DQDK�
JDPEXW� \DQJ� GLJXQDNDQ� XQWXN� SHQHOLWLDQ� DGDODK�
PDWHULDO�\DQJ�ORORV�VDULQJDQ�1R�����%HUGDVDUNDQ�HPSDW�
OHYHO�NDGDU�ODUXWDQ�PLNURRUJDQLVPH�DQG�GXD�OHYHO�PDVD�
SHUDP� GLVLDSNDQ� WXMXK� NRPELQDVL� EHQGD� XML� XQWXN� XML�
WULDNVLDO� �7DEHO� ���� 0DVLQJ-PDVLQJ� WDQGD� VLODQJ� GL�
GDODP� 7DEHO� �� PHQXQMXNNDQ� VDWX� VHW� �WLJD� VLOLQGHU�
EHQGD� XML�� EHQGD� XML� \DQJ� GLJXQDNDQ� XML� WULDNVLDO�
FRQVROLGDWHG-XQGUDLQHG�� 3HUOX� GLMHODVNDQ� MXJD� EDKZD�
EHQGD� XML� \DQJ� GLVLDSNDQ� XQWXN� XML� WULDNVLDO�
PHPHUOXNDQ� ZDNWX� VHNLWDU� �� VDPSDL� �� KDUL� SDGD� VDDW�
PHODOXL� SURVHV� VDWXUDVL� GDQ� NRQVROLGDVL� SDGD� WDKDSDQ�
SHQJXMLDQ�WULDNVLDO�FRQVROLGDWHG-XQGUDLQHG��7DPEDKDQ�
ZDNWX� LQL� GDSDW� GLDQJJDS� VHEDJDL� GXUDVL� GL� PDQD�
SURVHV�UHDNVL�DQWDUD�ODUXWDQ�PLNURRUJDQLVPH�GDQ�WDQDK�
JDPEXW� PXQJNLQ� EHUODQJVXQJ� VHKLQJJD� SHUOX�
GLSHUWLPEDQJNDQ�SDGD�VDDW�PHQJHYDOXDVL�KDVLO�SHQHOLWLDQ� 

����3HPDGDWDQ�VWDQGDUG�SURFWRU 

7DQDK�JDPEXW�VDMD�GDQ�FDPSXUDQ�JDPEXW�GHQJDQ�WLJD�
NDGDU�ODUXWDQ�PLNURRUJDQLVPH�PDVLQJ-PDVLQJ�GLSDGDWNDQ�
GHQJDQ�PHWRGH�6WDQGDUG�3URFWRU��.XUYD-NXUYD�KXEXQJDQ�
DQWDUD�PDVVD� LVL�NHULQJ�GDQ�NDGDU�DLU�KDVLO�SHPDGDWDQ�
XQWXN� PDVLQJ-PDVLQJ� NDGDU� ODUXWDQ� PLNURRUJDQLVPH�
GDSDW�GLOLKDW�SDGD�*DPEDU�����0DVVD�LVL�NHULQJ�GDQ�NDGDU�DLU�
RSWLPXP�WDQDK�KDVLO�SHPDGDWDQ�GLUDQJNXP�GL�7DEHO��� 

+DVLO� SHPDGDWDQ�PHPSHUOLKDWNDQ� EDKZD� SHQDPEDKDQ�
NDGDU� ODUXWDQ� PLNURRUJDQLVPH� PHQ\HEDENDQ�
SHQXUXQDQ� NDGDU� DLU� RSWLPXP�GDQ� SHQLQJNDWDQ�PDVVD�

LVL�NHULQJ�PDNVLPXP��.DGDU�DLU�RSWLPXP�WDQDK�JDPEXW�
DVOL� \DQJ�GLSDGDWNDQ� DGDODK� VHNLWDU� �����3HQDPEDKDQ�
��� ODUXWDQ� PLNURRUJDQLVPH� PHQ\HEDENDQ� SHQXUXQDQ�
NDGDU� DLU� RSWLPXP� PHQMDGL� VHNLWDU� ���� DWDX� WXUXQ�
VHNLWDU� ���� � 3HQDPEDKDQ� ODUXWDQ� PLNURRUJDQLVPH�
VHEHVDU� ���GDQ�����PHQ\HEDENDQ�NDGDU� DLU� RSWLPXP�
WHUXV� PHQXUXQ�� 3DGD� NDGDU� ODUXWDQ� PLNURRUJDQLVPH�
VHEHVDU� ����NDGDU�DLU� RSWLPXP� WXUXQ�PHQMDGL� VHNLWDU�
������DWDX� VHNLWDU�����GDUL�NDGDU�DLU�RSWLPXP� WDQDK�
JDPEXW� DVOL�� 0DVVD� LVL� NHULQJ� PDNVLPXP� WHUXV�
PHQLQJNDW�GDUL�������XQWXN�WDQDK�JDPEXW�VDMD�PHQMDGL�
������ WRQ�P�� XQWXN� FDPSXUDQ� JDPEXW� GHQJDQ� ����
ODUXWDQ�PLNURRUJDQLVPH��3HQJDUXK�SHQDPEDKDQ� ODUXWDQ�
PLNURRUJDQLVPH� LQL� PLULS� VHSHUWL� SHQJDUXK�
SHQDPEDKDQ� HQHUJL� SHPDGDWDQ� SDGD� KDVLO� XML�
SHPDGDWDQ�� 3HQDPEDKDQ� ODUXWDQ� PLNURRUJDQLVPH�
PHQ\HEDENDQ�OHELK�EDQ\DN�SDUWLNHO�WDQDK�JDPEXW�\DQJ�
GDSDW� PDVXN� NH� GDODP� FHWDNDQ� GDQ� GLSDGDWNDQ� SDGD�
NDGDU� DLU� \DQJ� OHELK� UHQGDK�� .DGDU� DLU� FDPSXUDQ�
GLWHQWXNDQ� GDUL� WDQDK� JDPEXW� \DQJ� VXGDK� GLSDGDWNDQ�
GHQJDQ�FDUD�GLNHULQJNDQ�GL�GDODP�RYHQ� 

����3HQJXMLDQ�WULD[LDO�FRQVROLGDWHG-XQGUDLQHG 

3DUDPHWHU� NXDW�JHVHU�HIHNWLI�PDVLQJ-PDVLQJ�EHQGD�XML�
GLWHQWXNDQ� GHQJDQ� SHQJXMLDQ� WULD[LDO� FRQVROLGDWHG-
XQGUDLQHG�� 7HJDQJDQ� VHO� HIHNWLI� \DQJ� GLSLOLK� XQWXN�
SURVHV� NRQVROLGDVL� DGDODK� ���� ����� GDQ� ���N3D��
3HQJXMLDQ�GLODNXNDQ�SDGD�EHQGD�XML�WDQSD�PDVD�SHUDP�
GDQ�VHWHODK�GLSHUDP�VHODPD�WXMXK�KDUL� 

6HWLDS�EHQGD�XML�GLMHQXKNDQ�GHQJDQ�FDUD�PHPRPSD�DLU�
NH� GDODP� EHQGD� XML� PHODOXL� SHPEHULDQ� EDFN� SUHVVXUH�

7DEHO����.RPELQDVL�ODUXWDQ�GDQ�PDVD�SHUDP�EHQGD�XML�WULDNVLDO 

 
0DVD�3HUDP��KDUL�
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7DEHO��� 0DVVD�LVL�NHULQJ�PDNVLPXP�GDQ�NDGDU�DLU�RSWLPXP�
 KDVLO�SHPDGDWDQ�6WDQGDUG�3URFWRU 

1R� 
/DUXWDQ�
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���EHUDW�NHULQJ� 

.DGDU�$LU�
2SWLPXP���� 

0DVVD�,VL�.HULQJ�
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VHFDUD� EHUWDKDS� GLPXODL� GDUL� WHJDQJDQ� DZDO� VHEHVDU�
��N3D�� 6HODPD� SURVHV� SHQMHQXKDQ� EHQGD� XML� PHQHULPD�
WHJDQJDQ� HIHNWLI� VHEHVDU� ��N3D� GHQJDQ� FDUD� PHPEHULNDQ�
WHJDQJDQ� VHO� ��N3D� OHELK� EHVDU� GDULSDGD�EDFN� SUHVVXUH��
3DGD�VDDW�WHJDQJDQ�DLU�SRUL�\DQJ�WHUXNXU�GL�GDODP�EHQGD�XML�
EHVDUQ\D� VDPD� GHQJDQ� EDFN� SUHVVXUH� GLODNXNDQ�
SHPHULNVDDQ�GHUDMDW�NHMHQXKDQ�GHQJDQ�FDUD�PHQHQWXNDQ�QLODL�
%� �%-YDOXH��� -LND�%-YDOXH�PDVLK� NXUDQJ�GDUL� �����PDND�
EDFN� SUHVVXUH� GLWDPEDK� VHEHVDU� ��N3D�� %-YDOXH� OHELK�
EHVDU� GDUL� ����� GDSDW� GLFDSDL� VHWHODK� GLEHULNDQ� EDFN�
SUHVVXUH� VHEHVDU� ���N3D�� 3URVHV� VDWXUDVL� PHPHUOXNDQ�
GXUDVL�VHNLWDU�VDWX�VDPSDL�GXD�KDUL�� 

-LND� %-YDOXH� VXGDK� PHQFDSDL� ����� DWDX� OHELK� PDND�
GLODQMXWNDQ� GHQJDQ� SURVHV� NRQVROLGDVL�� %DFN� SUHVVXUH�
\DQJ� GLJXQDNDQ� SDGD� SURVHV� LQL� DGDODK� EDFN� SUHVVXUH�
WHUDNKLU� ����N3D�� \DQJ� GLEHULNDQ� SDGD� VDDW� SURVHV�
SHQMHQXKDQ�� 3URVHV� NRQVROLGDVL� GLODNXNDQ� GHQJDQ� FDUD�
SHPEHULDQ� WHJDQJDQ� HIHNWLI� LVRWURSLN�� %HVDUQ\D� WHJDQJDQ�
NRQVROLGDVL� HIHNWLI� LVRWURSLN� \DQJ� GLJXQDNDQ� DGDODK� ����
����� GDQ� ���N3D�� 0DVLQJ-PDVLQJ� WHJDQJDQ� NRQVROLGDVL�
WHUVHEXW� GLDSOLNDVLNDQ� VHODPD� ��� MDP�� 6HFDUD� WHRULWLV�
NRQVROLGDVL� SULPHU� GLDQJJDS� VHOHVDL� MLND� WHJDQJDQ� DLU�
SRUL� \DQJ� QDLN� DNLEDW� SHQDPEDKDQ� WHJDQJDQ� VHO� VXGDK�
WHUGLVLSDVL� PHQFDSDL� WHJDQJDQ� \DQJ� EHVDUQ\D� VDPD�
GHQJDQ� EDFN� SUHVVXUH� GDQ� WLGDN� DGD� ODJL� DLU� SRUL� \DQJ�
NHOXDU� GDUL� GDODP� EHQGD� XML�� .RQGLVL� WHUVHEXW� WHUFDSDL�

GDODP� ZDNWX� VHNLWDU� �� MDP� SDGD� WHJDQJDQ� NRQVROLGDVL�
��N3D����MDP�SDGD�WHJDQJDQ�NRQVROLGDVL����N3D��GDQ���
MDP�SDGD�WHJDQJDQ�NRQVROLGDVL����N3D�� 

+DUJD� NDGDU� DLU�� PDVVD� LVL� WRWDO�� GDQ� PDVVD� LVL� NHULQJ�
EHQGD� XML� \DQJ� GLSHUDP� WXMXK� KDUL�� VHWHODK� SURVHV�
NRQVROLGDVL�VHOHVDL��GDSDW�GLOLKDW�GL�7DEHO����3HUXEDKDQ�
YROXPH� EHQGD� XML� VHWHODK� PHQJDODPL� SURVHV� NRQVROLGDVL�
GLKLWXQJ�EHUGDVDUNDQ�YROXPH�DLU�\DQJ�NHOXDU�GDUL�GDODP�
EHQGD� XML� VHGDQJNDQ� NDGDU� DLUQ\D� GLWHQWXNDQ� SDGD�
EHQGD� XML� \DQJ� GLNHULQJNDQ� GHQJDQ� RYHQ� VHWHODK� XML�
WULDNVLDO� VHOHVDL�� 0DVVD� LVL� WRWDO� VHOXUXK� EHQGD� XML� LQL�
VHEDJLDQ� EHVDU� EHUYDULDVL� DQWDUD� ���� GDQ� ���� WRQ�P��
VHGDQJNDQ� PDVD� LVL� NHULQJQ\D� EHUNLVDU� GL� ���� WRQ�P��
VHKLQJJD� VHPXD�EHQGD�XML� LQL�GDSDW�GLDQJJDS�PHPLOLNL�
NHSDGDWDQ�\DQJ�VHUDJDP�VHWHODK�SURVHV�NRQVROLGDVL�GDQ�
VHEHOXP�SHPEHEDQDQ�GLEHULNDQ� 

���+DVLO�GDQ�3HPEDKDVDQ 

���� 3HUXEDKDQ� VLIDW� ILVLN� WDQDK� JDPEXW� 3DOHPEDQJ�
 DNLEDW�SHQDPEDKDQ�PLNURRUJDQLVPH 

3HUXEDKDQ� VLIDW� ILVLN� \DQJ� GLHYDOXDVL� DNLEDW�
SHQDPEDKDQ� ODUXWDQ� PLNURRUJDQLVPH� ����� ����� GDQ�
�����DGDODK�VSHFLILF�JUDYLW\��S+��NDGDU�RUJDQLN��NDGDU�
DEX�� GDQ� NDGDU� VHUDW� WDQDK� JDPEXW� VDMD� GDQ� FDPSXUDQ�
WDQDK� JDPEXW� GHQJDQ� ODUXWDQ� PLNURRUJDQLVPH� SDGD�
NRQGLVL� WDQSD� SHUDP�GDQ� VHWHODK� GLSHUDP� VHODPD� WXMXK�
KDUL�� +DVLO� SHQJXNXUDQ� NHOLPD� SDUDPHWHU� VLIDW� ILVLN�
WHUVHEXW�GLUDQJNXP�GL�GDODP�7DEHO��� 

6HFDUD�XPXP�QLODL�S+�GDQ�VSHFLILF�JUDYLW\��EDLN�GDODP�
NRQGLVL� WDQSD� SHUDP� GDQ� VHWHODK� PDVD� SHUDP� VHODPD�
WXMXK�KDUL��PHQLQJNDW�EHUVDPDDQ�GHQJDQ�EHUWDPEDKQ\D�
NDGDU� ODUXWDQ� PLNURRUJDQLVPH�� 3HPHUDPDQ� VHODPD� WXMXK�
KDUL�VHFDUD�NRQVLVWHQ� MXJD�PHQJDNLEDWNDQ�SHUWDPEDKDQ�
KDUJD�NHGXD�VLIDW�ILVLN�WHUVHEXW��3HQJDUXK�NDGDU�ODUXWDQ�
PLNURRUJDQLVPH�GDQ�PDVD�SHUDP�SDGD�S+�GDQ�VSHFLILF�
JUDYLW\�GDSDW�GLOLKDW�GL�*DPEDU���� -LND�PHQJDFX�SDGD�
NRQGLVL� WDQSD� PDVD� SHUDP� PDND� SURVHV� SHPHUDPDQ�
PHQJDNLEDWNDQ� SHQLQJNDWDQ� KDUJD� S+� GDQ� VSHFLILF�
JUDYLW\�� � 3HQLQJNDWDQ� PDVLQJ-PDVLQJ� SDUDPHWHU� WHUVHEXW�
KDPSLU� VDPD� EHVDUQ\D� SDGD� VHWLDS� EHQGD� XML� JDPEXW�
\DQJ� GLFDPSXU� GHQJDQ� ODUXWDQ� PLNURRUJDQLVPH� �NXUYD�
WDQSD� PDVD� SHUDP� KDPSLU� VHMDMDU� GHQJDQ� NXUYD� PDVD�

7DEHO��� .DUDNWHULVWLN�VHWHODK�GLNRQVROLGDVL�EHQGD�XML�XQWXN�
 PDVD�SHUDP���KDUL 

7DEHO��� 3HQJDUXK�SHQDPEDKDQ�PLNURRUJDQLVPH�WHUKDGDS�VLIDW�ILVLN�GDQ�S+�JDPEXW�3DOHPEDQJ 

%HQGD�8ML .RQGLVL�
3HPHUDPDQ 

6LIDW�)LVLN�GDQ�.LPLD�*DPEXW�3DOHPEDQJ 

*V S+ 2& $& )& 

7DQDK�*DPEXW   ���� ��� ���� ���� ���� 

*DPEXW������ODUXWDQ�PLNURRUJDQLVPH 73 ���� ��� ���� ���� ���� 

*DPEXW�������ODUXWDQ�PLNURRUJDQLVPH 73 ���� ��� ���� ���� ���� 

*DPEXW�������ODUXWDQ�PLNURRUJDQLVPH 73 ���� ��� ���� ���� ���� 

*DPEXW������ODUXWDQ�PLNURRUJDQLVPH 3 ���� ��� ���� ���� ���� 

*DPEXW�������ODUXWDQ�PLNURRUJDQLVPH 3 ���� ��� ���� ���� ���� 

*DPEXW�������ODUXWDQ�PLNURRUJDQLVPH 3 ���� ��� ���� ���� ���� 

.HWHUDQJDQ��  
*V�   VSHFLILF�JUDYLW\    
$&�   NDGDU�GHEX���� 
S+�   GHUDMDW�NHDVDPDQ    
2&�   NDGDU�RUJDQLN���� 
)&�   NDGDU�VHUDW����  � 
3�   EHQGD�XML�GHQJDQ�SHPHUDPDQ�WXMXK�KDUL 
73�   EHQGD�XML�GHQJDQ�SHQJXMLDQ�WDQSD�PDVD�SHUDP 

   7HJDQJDQ�.RQVROLGDVL��N3D� 

   �� ��� ��� 

 

� 

.DGDU�$LU���� ���� ���� ���� 

0DVVD�,VL�7RWDO��WRQ�P�� ���� ���� ���� 

0DVVD�,VL�.HULQJ��WRQ�P�� ���� ���� ���� 

� 

.DGDU�$LU���� ���� ���� ���� 

0DVVD�,VL�7RWDO��WRQ�P�� ���� ���� ���� 

0DVVD�,VL�.HULQJ��WRQ�P�� ���� ���� ���� 

�� 

.DGDU�$LU���� ���� ���� ���� 

0DVVD�,VL�7RWDO��WRQ�P�� ���� ���� ���� 

0DVVD�,VL�.HULQJ��WRQ�P�� ���� ���� ���� 

�� 

.DGDU�$LU���� ���� ���� ���� 

0DVVD�,VL�7RWDO��WRQ�P�� ���� ���� ���� 

0DVVD�,VL�.HULQJ��WRQ�P�� ���� ���� ���� 
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SHUDP�WXMXK�KDUL�SDGD�NDGDU�ODUXWDQ�PLNURRUJDQLVPH����
��� GDQ� ����� VHKLQJJD� GDSDW� GLDQJJDS� WLGDN� WHUMDGL�
LQWHUDNVL� DQWDUD� PDVD� SHUDP� GDQ� NDGDU� ODUXWDQ�
PLNURRUJDQLVPH� SDGD� SHUXEDKDQ� S+� GDQ� VSHFLILF�
JUDYLW\�� 3HQDPEDKDQ� NDGDU� PLNURRUJDQLVPH� MXJD�
PHQ\HEDENDQ� NDGDU� RUJDQLN� GDQ�NDGDU� VHUDW�PHQXUXQ�
GDQ� NDGDU� GHEX� PHQLQJNDW� �7DEHO� ���� %HUNXUDQJQ\D�
NRPSRQHQ� JDPEXW� \DQJ� PHPLOLNL� NHSDGDWDQ� UHQGDK�
�RUJDQLN� GDQ� VHUDW�� GDSDW� GLDQJJDS� VHEDJDL� SHQ\HEDE�
QDLNQ\D�KDUJD�VSHFLILF�JUDYLW\�WDQDK�JDPEXW�LQL� 

����3HULODNX�WHJDQJDQ�JHVHU�WHUKDGDS�UHJDQJDQ�DNVLDO 

*DPEDU���GDQ���PDVLQJ-PDVLQJ�PHPSHUOLKDWNDQ�NXUYD-�
NXUYD� WHJDQJDQ� JHVHU� WHUKDGDS� UHJDQJDQ� DNVLDO� WDQSD�
PDVD�SHUDP�GDQ�PDVD�SHUDP�WXMXK�KDUL���.XUYD�GHQJDQ�
JDULV� SDOLQJ� WLSLV� DGDODK� KDVLO� GDUL� SHQJXMLDQ� GHQJDQ�
WHNDQDQ�NRQVROLGDVL�HIHNWLI���N3D��NXUYD�GHQJDQ�JDULV�
SDOLQJ� WHEDO� DGDODK� KDVLO� GHQJDQ� WHNDQDQ� NRQVROLGDVL�
���N3D�� VHGDQJNDQ� NXUYD� GHQJDQ� JDULV� NHWHEDODQ�
VHGDQJ�DGDODK�KDVLO�XQWXN�WHNDQDQ�NRQVROLGDVL����N3D���
.XUYD-NXUYD�EHUJDULV�PHQHUXV�DGDODK�EHQGD�XML�GHQJDQ�
FDPSXUDQ�ODUXWDQ�PLNURRUJDQLVPH�VHEDQ\DN�����NXUYD�
GHQJDQ� JDULV� SXWXV-SXWXV� XQWXN� NDQGXQJDQ� ����
ODUXWDQ�PLNURRUJDQLVPH��DQG�JDULV�SXWXV-SXWXV�EHUWLWLN�
XQWXN�����ODUXWDQ�PLNURRUJDQLVPH� 

6HFDUD�XPXP��VHWHODK�WHUFDSDLQ\D�WHJDQJDQ�OHOHK�SDGD�
UHJDQJDQ�DNVLDO�DQWDUD�VHNLWDU���GDQ������NXUYD-NXUYD�
WHUVHEXW�NHPXGLDQ�EHUSHULODNX�VWUDLQ�KDUGHQLQJ�VDDW 

PHQXMX�WHJDQJDQ�JHVHU�PDNVLPXPQ\D�������������������� 

6HWHODK� WHJDQJDQ� JHVHU�PDNVLPXP� WHUOHZDWL� WHJDQJDQ�
JHVHU� FHQGHUXQJ� PHODQGDL� DWDX� PHQXUXQ� VHGLNLW��
3HQJXMLDQ� GLKHQWLNDQ� SDGD� VDDW� UHJDQJDQ� DNVLDO�
PHQFDSDL������ 

6HFDUD� XPXP� SHQLQJNDWDQ� NDGDU� ODUXWDQ�
PLNURRUJDQLVPH� PHQ\HEDENDQ� NHQDLNDQ� NHNXDWDQ�
JHVHU� JDPEXW� \DQJ� GLSDGDWNDQ�� 6HODLQ� LWX� MLND�
FDPSXUDQ� GLSHUDP� VHODPD� WXMXK� KDUL� WHUMDGL�
SHQLQJNDWDQ� NHNXDWDQ� JHVHU� \DQJ� VLJQLILNDQ� KDPSLU�
VHNLWDU�GXD�NDOL�GDUL�NHNXDWDQ�JHVHU�WDQSD�PDVD�SHUDP�
WHUXWDPD�XQWXN�FDPSXUDQ�JDPEXW�GHQJDQ�����ODUXWDQ�
PLNURRUJDQLVPH� �*DPEDU� ���� -LND� GDWD� WDQSD� PDVD�
SHUDP� GLJXQDNDQ� VHEDJDL� DFXDQ� PDND� WHUOLKDW� WDQDK�
GHQJDQ�NDGDU� ODUXWDQ�PLNURRUJDQLVPH�����PHQJDNLEDWNDQ�

*DPEDU����3HQJDUXK�ODUXWDQ�PLNURRUJDQLVPH�WHUKDGDS� 
*V�GDQ�S+�WDQDK�JDPEXW�3DOHPEDQJ 

*DPEDU����.XUYD�WHJDQJDQ�JHVHU�WHUKDGDS�UHJDQJDQ� 
DNVLDO�WDQSD�PDVD�SHUDP 

*DPEDU����.XUYD�WHJDQJDQ�JHVHU�WHUKDGDS�UHJDQJDQ 
DNVLDO�VHWHODK�PDVD�SHUDP�WXMXK�KDUL 

*DPEDU����7HJDQJDQ�JHVHU�PDNVLPXP�\DQJ�WHUPRELOLVDVL� 
73� �WDQSD�PDVD�SHUDP��3� �WXMXK�KDUL�PDVD�SHUDP 

ቀ
𝜎1 − 𝜎3
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SHQLQJNDWDQ� NHNXDWDQ� JHVHU� \DQJ� OHELK� EHVDU�
GLEDQGLQJNDQ� WDQDK� GHQJDQ� NDGDU� ODUXWDQ�
PLNURRUJDQLVPH� ���� 1DPXQ� SDGD� VDDW� NDGDU� ODUXWDQ�
PLNURRUJDQLVPH� GLWDPEDK�PHQMDGL� ���� WHUOLKDW� SHQLQJNDWDQ�
NHNXDWDQ� JHVHUQ\D� KDPSLU� VDPD� GHQJDQ� SHQLQJNDWDQ�
SDGD� WDQDK� GHQJDQ� ODUXWDQ� PLNURRUJDQLVPH� �����
:DODXSXQ� GDWD� \DQJ� WHUVHGLD� WHUEDWDV� KDVLO� \DQJ� DGD�
PHQXQMXNNDQ� EDKZD� NDGDU� ODUXWDQ� PLNURRUJDQLVPH�
RSWLPXP�NHPXQJNLQDQ�EHUDGD�GL�DQWDUD����GDQ������ 

%HEHUDSD�SHQHOLWL�VHSHUWL�+HQNHO��������GDQ�3DUU\��������
PHQHPXNDQ� EDKZD� KDVLO� SHQJXMLDQ� ODERUDWRULXP� WDQDK�
OHPSXQJ� SDGD�2&5� \DQJ� VDPD� WHWDSL� GHQJDQ� WHJDQJDQ�
NRQVROLGDVL� \DQJ� EHUEHGD� DNDQ� PHQJKDVLONDQ� NHNXDWDQ�
JHVHU� GDQ� NDUDNWHULVWLN� NXUYD� WHJDQJDQ-UHJDQJDQ� \DQJ�
PLULS�MLND�GLQRUPDOLVDVL� WHUKDGDS�WHJDQJDQ�NRQVROLGDVLQ\D��
[[� �� PDVLQJ-PDVLQJ�� 7HPXDQ� LQL� GLNHPEDQJNDQ� ROHK�
/DGG� GDQ� )RRWW� ������� PHQMDGL� SURVHGXU� GDODP�
PHQHQWXNDQ� SDUDPHWHU� NHNXDWDQ� JHVHU� OHPSXQJ� XQWXN�
DQDOLVLV� NHVWDELODQ� WDQDK� OXQDN� GDQ� WHUNHPDO� GHQJDQ�
QDPD� 6+$16(3� �VWUHVV� KLVWRU\� DQG� QRUPDOL]HG� VRLO�
HQJLQHHULQJ�SURSHUWLHV�� 

3URVHV� QRUPDOLVDVL� MXJD� GLWHUDSNDQ� SDGD� SHQJXMLDQ�
ODSDQJDQ� VHSHUWL� &37� �5REHUWVRQ� GDQ�:ULGH� ������ GDQ�
637� �6HHG� GDQ� ,GULVV� ������ /LDR� GDQ� :KLWPDQ� ������
NDUHQD� GLNHWDKXL� EDKZD� KDUJD� &37� GDQ� 637� GDSDW�
PHQLQJNDW� MLND� WHJDQJDQ� HIHNWLI� WDQDK� \DQJ� GLXML�
PHQLQJNDW� MXJD� �SHQJDUXK� NHGDODPDQ� WDQDK��� )DNWRU�
NRUHNVL� WHUKDGDS�WHJDQJDQ�HIHNWLI�XQWXN�637�SDGD�WDQDK�
SDVLU� XPXPQ\D� PHQJJXQDNDQ� IDNWRU� NRUHNVL� \DQJ�
GLUHNRPHQGDVLNDQ� ROHK� /LDR� GDQ� :KLWPDQ� �������
EHULNXW� 

 
VHGDQJNDQ� IDNWRU� NRUHNVL� XQWXN� WDKDQDQ� XMXQJ� NRQXV�
&37��5REHUWVRQ�GDQ�:ULGH�������DGDODK 

 

GL�PDQD� VHODLQ� GLNRUHNVL� WHUKDGDS� WHJDQJDQ� HIHNWLI� MXJD�
GLQRUPDOLVDVL� WHUKDGDS� WHJDQJDQ� UHIHUHQVL� ɪD��� 0DVLQJ-
PDVLQJ� KDUJD� ɪD� GDQ� ɪD�� � KDUXV� PHQJJXQDNDQ� VDWXDQ�
\DQJ�VDPD�GHQJDQ�VDWXDQ�WHJDQJDQ�WDQDK������GDQ�VDWXDQ�
WDKDQDQ� XMXQJ� NRQXV� \DQJ� GLJXQDNDQ��+DUJD� SDQJNDW� Q�
SDGD� 3HUVDPDDQ� ���� GLNHWDKXL� WHUJDQWXQJ� SDGD� MHQLV�
WDQDKQ\D��2OVHQ� GDQ�0DORQH� �������PHUHNRPHQGDVLNDQ�
KDUJD�Q� \DQJ�EHUYDULDVL� GDUL� ����XQWXN�SDVLU� VDPSDL� ����
XQWXN�OHPSXQJ��8PXPQ\D�WHJDQJDQ�UHIHUHQVL�ɪD�GDQ�ɪD��
GLSLOLK� VHEHVDU� ���N3D� \DLWX� VHWDUD� GHQJDQ� WHJDQJDQ�
DWPRVILU��DWP� 

'L� GDODP� SHQHOLWLDQ� LQL� WHJDQJDQ� JHVHU� WDQDK� JDPEXW�
\DQJ� GLSDGDWNDQ� WDPSDNQ\D� GDSDW� GLNRUHNVL� GDQ�
GLQRUPDOLVDVL� GHQJDQ� 3HUVDPDDQ� ���� PHQMDGL� VHSHUWL�
EHULNXW� 

 

GL� PDQD� KDUJD� SDQJNDW� Q� \DQJ� SDOLQJ� VHVXDL� DGDODK�
VHEHVDU�����GHQJDQ� WHJDQJDQ�QRUPDOLVDVL�ɪD��GDQ� WHJDQJDQ�
UHIHUHQVL� ɪDVHEHVDU� ���N3D� GDQ� WHJDQJDQ� NRQVROLGDVL�
HIHNWLI�������VHEDJDL�WHJDQJDQ�NRUHNVL� 

.XUYD�WHJDQJDQ-UHJDQJDQ�\DQJ�VXGDK�GLQRUPDOLVDVL�GDQ�
GLNRUHNVL�GHQJDQ�SDQJNDW�Q�VHEHVDU������XQWXN�EHQGD�XML�
WDQSD�PDVD�SHUDP�GDQ�PDVD�SHUDP�WXMXK�KDUL��PDVLQJ-PDVLQJ�
GDSDW�GLOLKDW�SDGD�*DPEDU���GDQ����-LND�GLEDQGLQJNDQ�
GHQJDQ�NXUYD�WHJDQJDQ-UHJDQJDQ�\DQJ�WLGDN�GLQRUPDOLVDVL�
�*DPEDU� �� GDQ� ���PDND� VHWHODK� GLQRUPDOLVDVL� NXUYD-
NXUYD� WHJDQJDQ-UHJDQJDQ� XQWXN� WLJD� OHYHO� WHJDQJDQ�
NRQVROLGDVL� \DQJ� EHUEHGD� ����� ���� GDQ� ���N3D��
PHQMDGL� WLJD� NXUYD� \DQJ� PLULS� SDGD� PDVLQJ-PDVLQJ�
NDGDU�ODUXWDQ�PLNURRUJDQLVPH�� 

.DUHQD� NHNXDWDQ� JHVHU� WDQDK� JDPEXW� LQL� GDSDW�
GLQRUPDOLVDVL�PDND�SHQJDUXK�IDNWRU�WHJDQJDQ�NRQVROLGDVL�
GDSDW� GLKLODQJNDQ� VHKLQJJD� PHQ\LVDNDQ� GXD� IDNWRU�

*DPEDU����.XUYD�WHJDQJDQ�JHVHU�WHUQRUPDOLVDVL�WHUKDGDS�
UHJDQJDQ�DNVLDO�WDQSD�PDVD�SHUDP 

*DPEDU����.XUYD�WHJDQJDQ�JHVHU�WHUQRUPDOLVDVL�SDGD�WLJD�
WHJDQJDQ�NRQVROLGDVL�GDQ�NXUYD�WHUQRUPDOLVDVL�UDWD-UDWD�
WHUKDGDS�UHJDQJDQ�DNVLDO�VHWHODK�PDVD�SHUDP�WXMXK�KDUL 
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SHQJDUXK� VDMD� \DLWX� NDGDU� ODUXWDQ� PLNURRUJDQLVPH� GDQ�
PDVD� SHUDP�� *DPEDU� �� PHPSHUOLKDWNDQ� SHQJDUXK�
NDGDU� ODUXWDQ� PLNURRUJDQLVPH� GDQ� PDVD� SHUDP�
WHUKDGDS� NXDW� JHVHU� PDNVLPXP� \DQJ� WHUQRUPDOLVDVL��
'LEDQGLQJNDQ�GHQJDQ� WHJDQJDQ�JHVHU�PDNVLPXP�\DQJ�
WLGDN� GLQRUPDOLVDVL� �*DPEDU� ��� PDND� SHQJDUXK� GDUL�
NDGDU� ODUXWDQ� PLNURRUJDQLVPH� GDQ� PDVD� SHUDP�
PHQMDGL� OHELK� MHODV� WHUOLKDW��0HQJJXQDNDQ� GDWD� WDQSD�
PDVD� SHUDP� VHEDJDL� DFXDQ� WHUOLKDW� SHQJDUXK� PDVD�
SHUDP� GDQ� NDGDU� ODUXWDQ� PLNURRUJDQLVPH� SDGD�
NHNXDWDQ�JHVHU�� � 6HSHUWL� VXGDK�GLMHODVNDQ� VHEHOXPQ\D�
EHQGD� XML� WDQSD� PDVVD� SHUDP� VHEHQDUQ\D� PHPLOLNL�
WDPEDKDQ�GXUDVL�VHNLWDU���–���KDUL�XQWXN�PHODOXL�SURVHV�
VDWXUDVL�GDQ�NRQVROLGDVL�GL�PDQD�VHODPD�GXUDVL�WHUVHEXW�
GDSDW� WHUMDGL� UHDNVL� GL� DQWDUD� PLNURRUJDQLVPH� GDQ�
WDQDK� JDPEXW�� *DPEDU� �� PHPSHUOLKDWNDQ� NHNXDWDQ�
JHVHU� EHQGD� XML� WDQSD� PDVD� SHUDP� FHQGHUXQJ� QDLN�
GHQJDQ� SHUWDPEDKDQ� NDGDU� ODUXWDQ� PLNURRUJDQLVPH��
-LND�NHQDLNDQ�NHNXDWDQ�JHVHU�\DQJ�GLDODPL�ROHK�EHQGD�
XML�WDQSD�PDVVD�SHUDP�GLDNLEDWNDQ�ROHK�WHUMDGLQ\D�UHDNVL�
DQWDUD� PLNURRUJDQLVPH� GHQJDQ� WDQDK� JDPEXW� PDND�
NHVLPSXODQ� \DQJ�GDSDW� GLWDULN�GDUL�*DPEDU��� DGDODK�
VHEDJDL� EHULNXW�� 0DVD� SHUDP� GDQ� SHQDPEDKDQ� NDGDU�
ODUXWDQ� PLNURRUJDQLVPH� NHGXDQ\D� PHQJDNLEDWNDQ�
NHQDLNDQ�NHNXDWDQ�JHVHU�GDQ�WHUMDGL�LQWHUDNVL�GL�DQWDUD�
NHGXD� IDNWRU� WHUVHEXW� SDGD� UHQWDQJ� NDGDU� ODUXWDQ�
PLNURRUJDQLVPH� �� GDQ� ���� �NXUYD� WDQSD� GDQ� GHQJDQ�
PDVD� SHUDP� WHUOLKDW� WLGDN� VHMDMDU� GHQJDQ� NDWD� ODLQ�
SHQJDUXK� PDVD� SHUDP� WXMXK� KDUL� PHPEHULNDQ�
SHQLQJNDWDQ�NHNXDWDQ�JHVHU�\DQJ�OHELK�EHVDU�GDUL�SDGD�
EHQGD� XML� WDQSD� PDVD� SHUDP��� ,QWHUDNVL� WLGDN� WHUMDGL�
SDGD� UHQWDQJ� NDGDU� ��� GDQ� ���� �NXUYD� WDQSD� GDQ�
GHQJDQ� PDVD� SHUDP� WHUOLKDW� VHMDMDU�� NDUHQD�
SHQDPEDKDQ� ��� ODUXWDQ� PLNURRUJDQLVPH� �GDUL� ���
PHQMDGL� ����� PHQJKDVLONDQ� SHQLQJNDWDQ� NHNXDWDQ�
JHVHU� \DQJ� VDPD� EHVDUQ\D� SDGD� EHQGD� XML� WDQSD� GDQ�
GHQJDQ� PDVD� SHUDP�� .HVLPSXODQ� LQL� PXQJNLQ� EHOXP�
YDOLG�NDUHQD�GLWDULN�GDUL�GDWD�\DQJ�WHUEDWDV�MXPODKQ\D�� 

����3DUDPHWHU�NXDW�JHVHU 

6DODK� VDWX� KDVLO� SHQJXMLDQ� WULDNVLDO� &8�� \DLWX� WDQDK�
JDPEXW� GHQJDQ� ���� NDGDU� ODUXWDQ� PLNURRUJDQLVPH�
GHQJDQ�PDVD�SHUDP�WXMXK�KDUL��GLWDPSLONDQ�GL�*DPEDU���
GDODP� EHQWXN� OLQJNDUDQ� 0RKU� WHJDQJDQ� WRWDO� GDQ�
OLQJNDUDQ� 0RKU� WHJDQJDQ� HIHNWLI� XQWXN� NRQGLVL�

WHJDQJDQ� GHYLDWRULN� PDNVLPXP�� +DUJD� WHJDQJDQ-
WHJDQJDQ� XWDPD�PLQRU�SDGD� OLQJNDUDQ�0RKU� WHJDQJDQ�
WRWDO� DGDODK� EHVDUQ\D� WHJDQJDQ� NRQVROLGDVL� HIHNWLI�
LVRWURSLN� PDVLQJ-PDVLQJ� EHQGD� XML� ����� ����� GDQ�
���N3D��� 'DUL� JDULV� NULWHULD� NHUXQWXKDQ� 0RKU-
&RXORPE� WHJDQJDQ� WRWDO� LQL� GLSHUROHK� VXGXW� JHVHU�
GDODP�WRWDO��f7��������GDQ�NRKHVL�WRWDO�����N3D��.HWLJD�
EHQGD� XML�PHQJKDVLONDQ� WHNDQDQ� DLU� SRUL� HNVHV� SRVLWLI�
SDGD� VDDW� WHJDQJDQ� GHYLDWRULN� PDNVLPXP� WHUFDSDL�
VHKLQJJD� OLQJNDUDQ�0RKU� WHJDQJDQ�HIHNWLI�EHUJHVHU�NH�
NLUL� GDUL� SRVLVL� OLQJNDUDQ� 0RKU� WHJDQJDQ� WRWDOQ\D��
6XGXW� JHVHU� GDODP� HIHNWLI� XQWXN� WDQDK� LQL� DGDODK�� f
��
������ GHQJDQ�KDUJD�NRKHVL� HIHNWLI� ����N3D��3DUDPHWHU�
NXDW�JHVHU�WRWDO�GDQ�HIHNWLI�WDQDK�JDPEXW�GHQJDQ�NDGDU�
ODUXWDQ� PLNURRUJDQLVPH� ODLQQ\D� GLWHQWXNDQ� MXJD�
GHQJDQ� FDUD� \DQJ� VDPD� GDQ� KDVLOQ\D� GDSDW� GLOLKDW� GL�
*DPEDU����VDPSDL�GHQJDQ�*DPEDU���� 

*DPEDU�����3HQJDUXK�NDGDU�ODUXWDQ�PLNURRUJDQLVPH� 
WHUKDGDS�VXGXW�JHVHU�GDODP�WRWDO 

*DPEDU�����3HQJDUXK�NDGDU�ODUXWDQ�PLNURRUJDQLVPH 
WHUKDGDS�VXGXW�JHVHU�HIHNWLI 

*DPEDU����3HQJDUXK�NDGDU�ODUXWDQ�PLNURRUJDQLVPH�
WHUKDGDS�QLODL�PDNVLPXP�WHJDQJDQ�JHVHU� 

PDNVLPXP�WHUQRUPDOLVDVL 

*DPEDU����.ULWHULD�NHUXQWXKDQ�0RKU-&RXORPE�SDGD 
WHJDQJDQ�GHYLDWRULN�PDNVLPXP�XQWXN�WDQDK�JDPEXW 

������ODUXWDQ�PLNURRUJDQLVPH 
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6HSHUWL� VXGDK� GLMHODVNDQ� GL� DWDV� SHQJDUXK� SHQDPEDKDQ�
NDGDU� ODUXWDQ� PLNURRUJDQLVPH� GDQ� PDVD� SHUDP�PHQJDNLEDWNDQ�
SHQLQJNDWDQ� NHNXDWDQ� JHVHU�� +DO� LQL� MXJD� WHUOLKDW� SDGD�
SHQLQJNDWDQ� SDUDPHWHU� VXGXW� JHVHU� GDODP� GDQ� NRKHVL�
EDLN�XQWXN�NRQGLVL�WRWDO�PDXSXQ�HIHNWLI��3DGD�*DPEDU����
WHUOLKDW�EDKZD�SHQFDPSXUDQ����ODUXWDQ�PLNURRUJDQLVPH�
VHWHODK� PDVD� SHUDP� WXMXK� KDUL� PHQ\HEDENDQ� NHQDLNDQ�
VXGXW� JHVHU� GDODP� HIHNWLI� VHEHVDU� ������ 3DGD� VDDW� NDGDU�
ODUXWDQ�PLNURRUJDQLVPH�GLWDPEDK����ODJL��PHQMDGL������
WHUMDGL� SHUWDPEDKDQ� ODJL� VHEHVDU� ����� PHQMDGL� WRWDO�
NHQDLNDQ� VXGXW� JHVHU� HIHNWLI� VHEHVDU� ������� $NDQ� WHWDSL�
SHQDPEDKDQ� ��� ODUXWDQ� PLNURRUJDQLVPH� EHULNXWQ\D��
PHQMDGL� ���� WRWDO�� PHQJKDVLONDQ� QLKLO� SHUWDPEDKDQ�
VXGXW� JHVHU� GDODP� HIHNWLI�� 3DGD� NDGDU� ODUXWDQ�
PLNURRUJDQLVPH����� LQL� VXGXW� JHVHU�GDODP�HIHNWLI� QDLN�
VHEHVDU� ������� KDPSLU� VDPD� EHVDUQ\D� GHQJDQ�
SHQLQJNDWDQ�VXGXW�JHVHU�GDODP�HIHNWLI�WDQDK�XQWXN�NDGDU�
ODUXWDQ�PLNURRUJDQLVPH�����\DLWX�VHEHVDU���������� 

+DO� \DQJ� EHUEHGD� WHUMDGL� SDGD� SDUDPHWHU� NRKHVL� HIHNWLI�
�*DPEDU� ����� 3HQJJXQDDQ� ��� ODUXWDQ� PLNURRUJDQLVPH�
PHQLQJNDWNDQ�NRKHVL�HIHNWLI� WDQDK�JDPEXW�VHEHVDU����N3D���
3DGD� VDDW� NDGDU� ODUXWDQ� PLNURRUJDQLVPH� GLWDPEDK� ODJL�
VHEHVDU����WHUMDGL�SHUWDPEDKDQ�NRKHVL�HIHNWLI�VHEHVDU����N3D�
PHQMDGL� ���N3D�� 3HQDPEDKDQ� NDGDU� ODUXWDQ� PLNURRUJDQLVPH�
���EHULNXWQ\D��PHQMDGL� WRWDO������PDVLK�PHQ\HEDENDQ�
NHQDLNDQ� NRKHVL� HIHNWLI� PHQMDGL� VHNLWDU� ���N3D� DWDX�
EHUWDPEDK�VHNLWDU����N3D�GDUL�WDQDK�GHQJDQ�NDGDU�ODUXWDQ�

*DPEDU�����3HQJDUXK�NDGDU�ODUXWDQ�PLNURRUJDQLVPH� 
WHUKDGDS�NRKHVL�WRWDO 

*DPEDU�����3HQJDUXK�NDGDU�ODUXWDQ�PLNURRUJDQLVPH 
WHUKDGDS�NRKHVL�HIHNWLI 

*DPEDU�����/LQWDVDQ�WHJDQJDQ�HIHNWLI�EHQGD�XML� 
GHQJDQ�PDVD�SHUDP���KDUL 

PLNURRUJDQLVPH� ����� 7HUOLKDW� MXJD� EDKZD� SHQJDUXK�
SHQDPEDKDQ� ��� ODUXWDQ� PLNURRUJDQLVPH� GDUL� ���
PHQMDGL� ���� WLGDN� VHEHVDU� SDGD� VDDW� SDQDPEDKDQ� ���
ODUXWDQ�PLNURRUJDQLVPH�GDUL���PHQMDGL������ 

3HQLQJNDWDQ� VXGXW�JHVHU�GDODP�GDQ�NRKHVL�PHQXQMXNNDQ��
SDOLQJ� WLGDN��DGD�GXD�PHNDQLVPH�UHDNVL�\DQJ� WHUMDGL�GL�
DQWDUD� ODUXWDQ� PLNURRUJDQLVPH� GHQJDQ� WDQDK� JDPEXW��
3HQLQJNDWDQ� VXGXW� JHVHU� GDODP� HIHNWLI� NHPXQJNLQDQ�
EHVDU� WHUNDLW� GHQJDQ� PHNDQLVPH� GHNRPSRVLVL� JDPEXW�
\DQJ� PHQ\HEDENDQ� SHQJXUDQJDQ� NDGDU� RUJDQLN� GDQ�
VHUDW� VHKLQJJD� NRPSRVLVL� PDWHULDO� \DQJ� OHELK� SDGDW�
PHQLQJNDW� VHGDQJNDQ� NHQDLNDQ� NRKHVL� NHPXQJNLQDQ�
GLDNLEDWNDQ� ROHK� VHPHQWDVL� DQWDU� SDUWLNHO� DNLEDW�
WHUEHQWXNQ\D� &D&2�� GDUL� KDVLO� UHDNVL� ODUXWDQ�
PLNURRUJDQLVPH�GHQJDQ�JDPEXW� 

����'LDJUDP�OLQWDVDQ�WHJDQJDQ 

'LDJUDP�OLQWDVDQ�WHJDQJDQ�HIHNWLI��HIIHFWLYH�VWUHVV�SDWK��
EHQGD� XML� GHQJDQ� PDVD� SHUDP� WXMXK� KDUL�� VHODPD�
SHPEHEDQDQ�DNVLDO�WHNDQ�SHQJXMLDQ�WULD[LDO�FRQVROLGDWHG�
XQGUDLQHG��GDSDW�GLOLKDW�SDGD�*DPEDU�����6HFDUD�XPXP�
WHJDQJDQ� JHVHU� \DQJ� GLWHULPD� EHQGD� XML� PHQJKDVLONDQ�
SHULODNX� NRQWUDNWLI� GDQ�� NDUHQD� YROXPH� EHQGD� XML� WLGDN�
EHUXEDK� �YROXPH� NRQVWDQ��� PHQJDNLEDWNDQ� SHUWDPEDKDQ�
WHJDQJDQ�DLU�SRUL�SRVLWLI��%HUGDVDUNDQ�GDWD�\DQJ�WHUFDWDW�
WHJDQJDQ� DLU� SRUL� PHQLQJNDW� WHUXV� VDPSDL� DNKLUQ\D��
VHWHODK� WHJDQJDQ� OHOHK� WHUFDSDL�� SDGD� UHJDQJDQ� DNVLDO�
VHNLWDU� DQWDUD� �� GDQ� ���� NHQDLNDQQ\D�PXODL�PHODPEDW�
ODOX� FHQGHUXQJ� NRQVWDQ� GDQ�DWDX� PHQXUXQ� VHGLNLW�
VDPSDL� UHJDQJDQ� DNVLDO� PDNVLPXP� ���� WHUFDSDL��
%HQGD�XML�GHQJDQ� WHJDQJDQ�NRQVROLGDVL����GDQ����N3D�
PHPSHUOLKDWNDQ� SHUXEDKDQ� SHULODNX� GDUL� NRQWUDNWLI�
PHQMDGL�GLODWLI� �SHUWDPEDKDQ� WHJDQJDQ�DLU�SRUL�EHUQLODL�
QHJDWLI��\DLWX�SDGD�VDDW�NXUYD�OLQWDVDQ�WHJDQJDQ�EHUEDOLN�
DUDK��GDHUDK�NXUYD�\DQJ�GLWDQGDL�GHQJDQ�OLQJNDUDQ�SDGD�
*DPEDU������6HWHODK�LWX�EHQGD�XML�NHPEDOL�EHUSHULODNX�
NRQWUDNWLI� VDPSDL� UHJDQJDQ� PDNVLPXP� ���� WHUFDSDL�
NHFXDOL� EHQGD�XML� GHQJDQ����� ODUXWDQ�PLNURRUJDQLVPH�
SDGD� WHJDQJDQ�NRQVROLGDVL����N3D��GL� VHNLWDU� UHJDQJDQ�
PDNVLPXP� WHUMDGL� SHUXEDKDQ� SHULODNX� PHQMDGL� GLODWLI�
ODJL�� %HQGD� XML� GHQJDQ� WHJDQJDQ� NRQVROLGDVL� WHUEHVDU�
���N3D� FHQGHUXQJ� WHUXV� EHUSHULODNX� NRQWUDNWLI� VHODPD�
SHPEHEDQDQ�GLEHULNDQ�� 

*DPEDU� ��� PHPSHUOLKDWNDQ� HPSDW� JDPEDU� OLQWDVDQ�
WHJDQJDQ� HIHNWLI� \DQJ� GLQRUPDOLVDVL� WHUKDGDS� WHJDQJDQ�
UHIHUHQVL� ���N3D� GDQ� GLNRUHNVL� WHUKDGDS� WHJDQJDQ�
NRQVROLGDVL� HIHNWLI� GHQJDQ� KDUJD� SDQJNDW� Q� VDPD�
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*DPEDU�����/LQWDVDQ�WHJDQJDQ�HIHNWLI�WHUQRUPDOLVDVL�EHQGD�XML�GHQJDQ�PDVD�SHUDP�WXMXK�KDUL 

GHQJDQ� ���� SDGD� 3HUVDPDDQ� ����� 0DVLQJ-PDVLQJ�
JDPEDU� PHQXQMXNNDQ� NXUYD� OLQWDVDQ� WHJDQJDQ�
WHUQRUPDOLVDVL� XQWXN� JDPEXW� PXUQL� GDQ� WLJD� NDGDU�
ODUXWDQ� PLNURRUJDQLVPH�� 3DGD� VHWLDS� JDPEDU� DGD� WLJD�
NXUYD� OLQWDVDQ� WHJDQJDQ� WHUQRUPDOLVDVL�PDVLQJ-PDVLQJ�
PHZDNLOL� WHJDQJDQ� NRQVROLGDVL� HIHNWLI� ���� ���� GDQ�
���N3D�� 6XSD\D� WHWDS� MHODV� WHUOLKDW� PDND� KDQ\D� GXD�
NXUYD� SDGD� PDVLQJ-PDVLQJ� JDPEDU� GLEHUL� NHWHUDQJDQ�
EHVDUQ\D� WHJDQJDQ� NRQVROLGDVL� HIHNWLI� \DQJ� GLEHULNDQ��
'DUL� OLQWDVDQ-OLQWDVDQ� WHJDQJDQ� WHUQRUPDOLVDVL� LQL�
WHUOLKDW�SDOLQJ�WLGDN�DGD�GXD�SHULODNX�OLQWDVDQ�WHJDQJDQ�
\DQJ� EHUEHGD�� -HQLV� OLQWDVDQ� WHJDQJDQ� \DQJ� SHUWDPD�
DGDODK� OLQWDVDQ� WHJDQJDQ� EHQGD� XML� \DQJ� FHQGHUXQJ�
WHUXV�EHUNRQWUDNVL�VHODPD�SHPEHEDQDQ�EHNHUMD� �EHQGD�
XML� GHQJDQ� WHJDQJDQ� NRQVROLGDVL� ���N3D�� GDQ� \DQJ�
NHGXD� DGDODK� OLQWDVDQ� WHJDQJDQ� EHQGD� XML� \DQJ�
EHUSHULODNX� NRQWUDNWLI� GDQ� GLODWLI� �EHQGD� XML� GHQJDQ�
WHJDQJDQ�NRQVROLGDVL����GDQ����N3D�� 

���.HVLPSXODQ 

%HEHUDSD�NHVLPSXODQ�\DQJ�GDSDW�GLWDULN�GDUL�SHQHOLWLDQ�
LQL�GLDQWDUDQ\D� 

�� 7DQDK� JDPEXW� GDUL� 3DOHPEDQJ� \DQJ� GLJXQDNDQ�
XQWXN� SHQHOLWLDQ� LQL� DGDODK� WDQDK� JDPEXW� \DQJ�
GLNODVLILNDVLNDQ� VHEDJDL� JDPEXW� EHUVHUDW� �ILEURXV�
SHDW��� ILEULF�SHDW��KLJK�DVK�SHDW��GDQ�KLJKO\�DFLGLF�
SHDW�NDUHQD�PHQJDGXQJ�NDGDU�VHUDW�VHEHVDU��������
NDGDU�DEX�VHEHVDU��������GDQ�S+�VHEHVDU���� 

�� /DUXWDQ� PLNURRUJDQLVPH� \DQJ� GLJXQDNDQ�
PHQ\HEDENDQ�GHNRPSRVLVL� NRPSRQHQ�RUJDQLN�GDQ�
VHUDW� \DQJ� WHUNDQGXQJ� GL� GDODP� JDPEXW��
%HUNXUDQJQ\D� NHGXD� NRPSRQHQ� JDPEXW� \DQJ�
PHPLOLNL� NHSDGDWDQ� UHQGDK� LQL� PHQLQJNDWNDQ�
NRPSRVLVL� NRPSRQHQ� JDPEXW� \DQJ� OHELK� SDGDW�
VHKLQJJD�EHUSHQJDUXK�SDGD�NHQDLNDQ�KDUJD�VSHFLILF�
JUDYLW\�DQG�VXGXW�JHVHU�GDODP�HIHNWLI 

�� 3HQLQJNDWDQ�NRKHVL�HIHNWLI�WDQDK�FDPSXUDQ�JDPEXW�
GDQ� ODUXWDQ� PLNURRUJDQLVPH� GLSHUNLUDNDQ� VHEDJDL�
DNLEDW� GDUL� VHPHQWDVL� DQWDU� SDUWLNHO� ROHK� &D&2��
\DQJ� WHUEHQWXN� GDUL� KDVLO� UHDNVL� ODUXWDQ�
PLNURRUJDQLVPH�GHQJDQ�JDPEXW 

�� .HNXDWDQ�JHVHU�WDQDK�FDPSXUDQ�JDPEXW�GDQ�ODUXWDQ�
PLNURRUJDQLVPH� GDSDW� GLQRUPDOLVDVL� WHUKDGDS�
WHJDQJDQ� UHIHUHQVL� �DWP� ����N3D�� GDQ� GLNRUHNVL�
WHUKDGDS� WHJDQJDQ� NRQVROLGDVL� HIHNWLI�� +DUJD�
HNVSRQHQ� \DQJ� GLJXQDNDQ� XQWXN� NRUHNVL� WHJDQJDQ�
DGDODK� ���� PHQGHNDWL� KDUJD� ���� \DQJ� ELDVD�
GLJXQDNDQ�XQWXN�WDQDK�EHUEXWLU�NDVDU� 

�� &DPSXUDQ�JDPEXW�GHQJDQ� ODUXWDQ�PLNURRUJDQLVPH�
\DQJ� GLSDGDWNDQ�PHQJDODPL� SHUXEDKDQ� SHULODNX� GDUL�
NRQWUDNWLI�PHQMDGL�GLODWLI�GDQ�VHEDOLNQ\D�SDGD� VDDW�
GLJHVHU� GDODP� NRQGLVL� QLUDOLU� SDGD� WHNDQDQ� NRQVROLGDVL�
LVRWURSLN����GDQ����N3D�GDQ�FHQGHUXQJ�KDQ\D�EHUSHULODNX�
NRQWUDNWLI�SDGD�WHNDQDQ�NRQVROLGDVL����N3D� 

8FDSDQ�7HULPD�.DVLK 

.DPL� PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD� 3URJUDP�
3HQHOLWLDQ��3HQJDEGLDQ�NHSDGD�0DV\DUDNDW�GDQ�,QRYDVL�
,QVWLWXW�7HNQRORJL�%DQGXQJ��3�0,��DWDV�WHUODNVDQDQ\D�
SHQHOLWLDQ�LQL� 

'DIWDU�3XVWDND 

$QGULHVVH�� -�3�� �������� ³&RQVWUDLQWV� DQG� RSSRUWXQLWLHV�
IRU�DOWHUQDWLYH�XVH�RSWLRQV�RI�WURSLFDO�SHDW�ODQG´��
,Q� %�<�� $PLQXGGLQ� �(G���� 7URSLFDO� 3HDW��
3URFHHGLQJV� RI� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ�
7URSLFDO�3HDWODQG��.XFKLQJ��6DUDZDN��0DOD\VLD� 

%REHW��$���+ZDQJ��-���-RKQVWRQ�&��7���	�6DQWDJDWD��0��
�������� ³2QH-GLPHQVLRQDO� FRQVROLGDWLRQ�EHKDYLRU�
RI� FHPHQW-WUHDWHG� RUJDQLF� VRLO´�� &DQDGLDQ�
*HRWHFKQLFDO�-RXUQDO�������������-���� 

&LSWKDGL��:����������6WDELOLVDVL�7DQDK�*DPEXW�GHQJDQ�
%DKDQ� .LPLD� &DLU� &RQVROLG�� 'HSDUWHPHQ�
7HNQLN�6LSLO��8QLYHUVLWDV�,QGRQHVLD��'HSRN 

(OVD\HG�� $�� �������� ³&KDUDFWHULVWLF� DQG� (QJLQHHULQJ�
3URSHUWLHV� RI� 3HDW\� 6RLO� 8QGHUO\LQJ� &UDQEHUU\�
%RJV´�� -RXUQDO� RI� *HRWHFKQLF� DQG�
*HRHQYLURPHQWDO�(QJLQHHULQJ��$6&( 

(QGDK�� 9�� �������� 6WDELOLVDVL� 7DQDK� *DPEXW� .DUDQJ�
$JXQJ� 6XPDWHUD� 6HODWDQ� GHQJDQ� %DKDQ�
6XSHUFHPHQW� GDQ� $QDOLVD� .LPLD� &DPSXUDQ�
6WDELOLVDVLQ\D�� 'HSDUWHPHQ� 7HNQLN� 6LSLO��
8QLYHUVLWDV�,QGRQHVLD��'HSRN 

+HQNHO��'��-����������³7KH�6KHDU�6WUHQJWK�RI�6DWXUDWHG�
5HPROGHG�&OD\V´��3URFHHGLQJV�$6&(�6SHFLDO\�
&RQIHUHQFH�RQ�6KHDU�6WUHQJWK�RI�&RKHVL� 6RLOV��
8QLYHUVLW\� RI� &RORUDGR�� %RXOGHU�� &RORUDGR��
-XQH���-����������SS�����-��� 

,UZDQGL��%�� �������� 6WDELOLVDVL� 7DQDK�*DPEXW� GHQJDQ�
0HQJJXQDNDQ� 3HDWVROLG�� 'HSDUWHPHQ� 7HNQLN�
6LSLO��8QLYHUVLWDV�,QGRQHVLD��'HSRN 
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.DULVPD�� $�� 3�� �������� 3HQJDUXK� 3HQJJXQDDQ�
0LNURRUJDQLPH� 6HEDJDL� %DKDQ� 6WDELOLVDVL�
7HUKDGDS� .HNXDWDQ� 7DQDK� *DPEXW� 'HQJDQ� 8ML�
7ULDNVLDO� &8� GDQ� &%5�� )DNXOWDV� 7HNQLN�
8QLYHUVLWDV�,QGRQHVLD��'HSRN��,QGRQHVLD 

.RUHP�����*DUXGD�'HPSR�� ����������-DQXDUL���/DUXWDQ�
PLNURRUJDQLVPH� 6ROXVL� 7LQJNDWNDQ� .HVXEXUDQ�
7DQDK�� KWWSV���NRUHP���JDSR�PLO�LG�ELRV-��-
VROXVL-WLQJNDWNDQ-NHVXEXUDQ-WDQDK� 

/DGG�� &�� &�� GDQ� )RRWW�� )�� �������� ³1HZ� 'HVLJQ�
3URFHGXUH�IRU�6WDELOLW\�RI�6RIW�&OD\V´��-RXUQDO�RI�
WKH� *HRWHFKQLFDO� (QJLQHHULQJ� 'LYLVLRQ��
3URFHHGLQJV� RI� WKH� $PHULFDQ� 6RFLHW\� RI� &LYLO�
(QJLQHHUV�9RO������1R��*7� 

/HVWDUL�� '�� �������� 3HQJDUXK� 3HQDPEDKDQ� /DUXWDQ�
0LNURRUJDQLVPH� 7HUKDGDS� 1LODL� .RHILVLHQ�
3HUPHDELOLWDV� 3DGD� 7DQDK� *DPEXW�� 6NULSVL��
-XUXVDQ�7HNQLN�6LSLO�)DNXOWDV�7HNQLN�8QLYHUVLWDV�
6ULZLMD\D 

/LDR�� 6�� 6��� 	� :KLWPDQ�� 5�� 9�� �������� ³2YHUEXUGHQ�
FRUUHFWLRQ� IDFWRUV� IRU� 637� LQ� VDQG´� -RXUQDO� RI�
JHRWHFKQLFDO�HQJLQHHULQJ� �����������-��� 

/XWWLJ� �������� ³$VSHFWV� RI� :DWHU� 5HWHQWLRQ� DQG�
'HZDWHULQJ� LQ� 3HDW´�� &KDUOHV� +�� )XFKVPDQ�
�3XEOLVKHUV��/RQGRQ�DQG�1HZ�<RUN 

0DF)DUODQH�� ,�&�� �������� 0XVNHJ� (QJLQHHULQJ�
+DQGERRN��1DWLRQDO�5HVHDUFK�&RXQFLO�RI�&DQDGD��
8QLYHUVLW\�2I�7RURQWR�3UHVV��7RURQWR��&DQDGD 

0XVOLNDK�� 6�� �������� 6WXGL� 'HJUDGDVL� 7DQDK� *DPEXW�
ROHK� 0LNURRUJDQLVPH� XQWXN� 3URVHV� .RQVROLGDVL�
7DQDK�� 'HSDUWHPHQ� 7HNQLN� 6LSLO�� 8QLYHUVLWDV�
,QGRQHVLD��'HSRN 

1DSLWXSXOX��5����������6WXGL�/LWHUDWXU�.DUDNWHULVWLN�DQDK�
*DPEXW� 'DHUDK� 5LDX�� 6XPDWHUD� 6HODWDQ�� GDQ�
.DOLPDQWDQ��.DOEDU��.DOVHO��.DOWHQJ���8QLYHUVLWDV�
,QGRQHVLD��'HSRN��,QGRQHVLD 

1LQJVLK�� 1�� 1��� �������� $QDOLVD� 3DUDPHWHU� .HNXDWDQ�
*HVHU� 7DQDK� *DPEXW� 'L� .DEXSDWHQ� %DQ\XDVLQ�
6XPDWHUD� 6HODWDQ� GHQJDQ� 8ML� 7ULD[LDO� 88��
8QLYHUVLWDV�6ULZLMD\D��,QGHUDOD\D 

2OVHQ��5��6���	�0DORQH��3��*����������6RLO�FODVVLILFDWLRQ�
DQG� VLWH� FKDUDFWHUL]DWLRQ� XVLQJ� WKH� FRQH�
SHQHWURPHWHU�WHVW��,Q ,QWHUQDWLRQDO�6\PSRVLXP�RQ�
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