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3DSDQ�]HSK\U� LQL�DGDODK�SDSDQ�NRPSRVLW�\DQJ�GDSDW�GLEXDW�GDUL�SHOHSDK�VDZLW� OLPEDK�SHUNHEXQDQ�NHODSD�VDZLW��
6DODK� VDWX� NXDOLWDV� \DQJ� SDWXW� GLSHUKDWLNDQ� DGDODK� NHWDKDQDQ� SDSDQ� NRPSRVLW� WHUKDGDS� VHUDQJDQ� UD\DS���
3HQHOLWLDQ� LQL� EHUWXMXDQ� � XQWXN� PHQJDQDOLVLV� NHWDKDQDQ� 3DSDQ� =HSK\U� 3HOHSDK� VDZLW� �3=3�� WHUKDGDS� VHUDQJDQ�
UD\DS�ND\X�NHULQJ� �&U\SWRWHUPHV�VSS�+ROPJUHHQ��GDQ�UD\DS� WDQDK� �&RSWRWHUPHV�VSS�/LJKW���3DSDQ�]HSK\U�\DQJ�
GLXPSDQNDQ� SDGD� UD\DS� WHUGLUL� GDUL� SDSDQ� ]HSK\U� WDQSD� ODSLVDQ� ILQLVKLQJ� GDQ� SDSDQ� ]HSK\U� EHUODSLV� ILQLVKLQJ��
+DVLO� SHQJXMLDQ�PHQXQMXNNDQ�EDKZD�SDSDQ� ]HSK\U� \DQJ�GLEXDW� GHQJDQ�PHQJJXQDNDQ�SHUHNDW� XUHD� IRUPOGHKLGD�
GDQ� SKHQRO� IRUPDOGHKLGD� WDQSD� EDKDQ� ILQLVKLQJ� PHPSXQ\DL� NHDZHWDQ� ,9�� VHGDQJNDQ� SDSDQ� ]HSK\U� EHUODSLV�
ILQLVKLQJ� PDVLQJ-PDVLQJ� PHPSXQ\DL� NHODV� NHDZHWDQ� ,� GDUL� VHUDQJDQ� UD\DS� WDQDK�� 3HQJXMLDQ� NHODV� NHDZHWDQ�
WHUKDGDS� VHUDQJDQ� UD\DS� ND\X� NHULQJ� SDSDQ� ]HSK\U� WDQSD� ODSLVDQ� ILQLVKLQJ� WHUPDVXN� NHODV� ,,�VHGDQJNDQ� SDSDQ�
EHUODSLV�ILQLVKLQJ�PHPSXQ\DL�NHDZHWDQ�,��3HQJXMLDQ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�61,�������������� 
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$EVWUDFW 

=HSK\U�ERDUG�LV�D�FRPSRVLWH�ERDUG�WKDW�FDQ�EH�PDGH�IURP�RLO�SDOP�SHWLROH��WKH�ZDVWH�IURP�RLO�SDOP�SODQWDWLRQ��2QH�
RI�WKH�QRWHZRUWK\�TXDOLWLHV�RI�WKH�FRPSRVLWH�ERDUG�LV�LWV�UHVLVWDQFH�WR�WHUPLWH�DWWDFNV��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�
WR� DQDO\]H� WKH� UHVLVWDQFH� RI� ]HSK\U� ERDUG� PDGH� IURP� RLO� SDOP� SHWLROH� WR� WKH� DWWDFNV� RI� GU\� ZRRG� WHUPLWH�
�&U\SWRWKHUPHV�VSS�+ROPJUHHQ��DQG�VXEWHUUDQHDQ�WHUPLWH��&RSWRWKHUPHV�VSS�/LJKW���=HSK\U�ERDUGV�IHG�RQ�WHUPLWHV�
FRQVLVWHG�RI�WKH�]HSK\U�ERDUGV�QRQ-ILQLVKLQJ�DQG�WKH�RQHV�ZLWK�ILQLVKLQJ��7KH�UHVXOWV�IRU�WKH�UHVLVWDQFH�RI�WKH�]HSK\U�
ERDUGV� WR� VXEWHUUDQHDQ� WHUPLWH� DWWDFN� VKRZHG� WKDW� WKH� ]HSK\U� ERDUG� ZKLFK� ZDV� PDGH� XVLQJ� DGKHVLYH� RI� XUHD�
IRUPDOGHK\GH� DQG�SKHQRO� IRUPDOGHK\GH�ZLWKRXW� ILQLVKLQJ�PDWHULDOV� ZDV� LQ� FODVV� ,9�ZKLOH� WKH� ]HSK\U� ERDUG�ZLWK�
ILQLVKLQJ�ZDV�FODVVLILHG�DV�FODVV� ,��7KH� WHVW� IRU� UHVLVWDQFH�RI� ]HSK\U�ERDUG�ZLWK�QRQ-ILQLVKLQJ� WR�GU\�ZRRG� WHUPLWH�
DWWDFN� LQGLFDWHG� WKDW� WKH�ERDUG�EHORQJHG� WR�FODVV� ,,�ZKLOH� WKH�ERDUG�ZLWK� ILQLVKLQJ�ZDV� LQ�FODVV� ,��7KH� WHVWV�ZHUH�
FDUULHG�RXW�XVLQJ�61,�������������� 

.H\ZRUGV���)LQLVKLQJ�DQG�QRQ-ILQLVKLQJ��WHUPLWH�DWWDFN�DQG�]HSK\U�ERDUG� 

���3HQGDKXOXDQ 

3HOHSDK� VDZLW� DGDODK� OLPEDK� SHUNHEXQDQ� NHODSD� VDZLW��
7HUVHGLD� GDODP� MXPODK� \DQJ� VDQJDW� SRWHQVLDO� \DNQL� ����
WRQ�� KD� �� WDKXQ� �,VKLGD� GDQ�+DVDQ�� ������ VHKLQJJD� GDSDW�
GLPDQIDDWNDQ� VHEDJDL� EDKDQ� EDNX� SDSDQ� NRPSRVLW��
3HOHSDK� VDZLW� VDQJDW� EDLN� GLPDQIDDWNDQ� VHEDJDL� EDKDQ�
EDNX�SDSDQ�]HSK\U��:DUGDQL��GNN����������+DVLO�SHQJXMLDQ�
VHFDUD� ILVLV-PHNDQLV� SDSDQ� ]HSK\U� GDUL� SHOHSDK� VDZLW�
FXNXS�EDLN�NDUHQD�GDSDW�PHPHQXKL�VWDQGDU�NXDOLWDV�SDSDQ�
SDUWLNHO�-,6�$�����-�����7\SH�����:DUGDQL�HW�DO����������

/HELK� ODQMXW� GLNDWDNDQ� ROHK� �:DUGDQL�� GNN��� ���������
NXDOLWDV�SDSDQ�]HSK\U�GDUL� OLPEDK�SHOHSDK�VDZLW�GDSDW�
GLVHMDMDUNDQ� GHQJDQ� SDSDQ� NRPSRVLW� ODLQ�� EDKNDQ�
GHQJDQ� NXDOLWDV� ND\X� ODSLV� \DQJ� GLEXDW� GDUL� ND\X�
GHQJDQ�NXDOLWDV�EDKDQ�\DQJ�OHELK�EDLN� 

3DSDQ� ]HSK\U� DGDODK� SDSDQ� NRPSRVLW� \DQJ� WHUVXVXQ�
GDUL� OHPEDUDQ� EHUVWUXNWXU� VHSHUWL� MDULQJ� EHUVHUDW� WDQSD�
SXWXV��ELDVD�GLEXDW�GDUL�EDPEX�DWDX�UDQWLQJ-UDQWLQJ�SRKRQ�
GHQJDQ� FDUD� PHQJJLODV� EDKDQ� WHUVHEXW�� NHPXGLDQ��������
PHQ\XVXQQ\D� ODSLV� GHPL� ODSLV� GHQJDQ� WDPEDKDQ� EDKDQ�
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SHUHNDW� �1XJURKR� GDQ� $QGR�� ����D��� 3DSDQ� ]HSK\U�
GDSDW�GLJXQDNDQ� VHFDUD� OHELK� OXDV� EDLN�VHEDJDL�SDSDQ�
VWUXNWXUDO�PDXSXQ�QRQ�VWUXNWXUDO��1XJURKR�GDQ�$QGR��
����E��� 3HUHNDW� VLQWHWLV� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK� SHUHNDW� \DQJ� XPXP� GLJXQDNDQ�
ROHK� PDV\DUDNDW� LQGXVWUL� SHUND\XDQ� \DNQL� XUHD�������
IRUPDOGHKLGD� GDQ� SKHQRO� IRUPDOGHKLGD�� 3HUHNDW�����
SKHQRO� IRUPDOGHKLGD� DGDODK� SHUHNDW� \DQJ� GLJXQDNDQ�
XQWXN� WXMXDQ� HNVWHULRU�� OHELK� WDKDQ� WHUKDGDS�SHQJDUXK�
NHOHPEDEDQ� DNDQ� WHWDSL�PHPEHULNDQ� SHZDUQDDQ�SDGD�
SHUPXNDDQ�SDSDQ�NRPSRVLW� 

6HEDJDL� EDKDQ� DODPL� \DQJ� PHQJDQGXQJ� NRPSRQHQ�
OLJQRVHOXORVD�� PHQXUXW� �:DUGDQL�� GNN��� ������ SHOHSDK�
VDZLW�PHQJDQGXQJ�VHOXORVD� �������KHPLVHOXORVD� �������
OLJQLQ�������GDQ�HNVWUDNWLYH���������6HGDQJNDQ�PHQXUXW�
�.KDOLO� HW� DO��� ������� SHOHSDK� � PHPLOLNL� SRWHQVL� XQWXN�
GLJXQDNDQ� VHEDJDL� EDKDQ� EDNX� SDSDQ� SDUWLNHO� NDUHQD�
PHQJDQGXQJ�VHOXORVD� ������GDQ�KHPLVHOXORVD� �������
6HEDJDL� EDKDQ� EHUOLJQRVHOXORVD� \DQJ� ND\D� DNDQ������
NDQGXQJDQ�VHUDW�WLQJJLQ\D�NDQGXQJDQ�VHOXORVD�SHOHSDK�
VDZLW� PHQMDGLNDQ� EDKDQ� LQL� VHEDJDL� VXPEHU� SDNDQ�
SRWHQVLDO� EDJL� UD\DS� GDQ� RUJDQLVPH� SHUXVDN� ND\X�
ODLQQ\D� 

5D\DS� DGDODK� VHUDQJJD� NHFLO�� VHSLQWDV� ODOX� PLULS�
GHQJDQ� VHPXW�� GLMXPSDL� GL� EDQ\DN� WHPSDW�� GL� KXWDQ��
SHNDUDQJDQ�� NHEXQ�� GDQ� EDKNDQ� GL� GDODP� UXPDK�����
6DUDQJ� UD\DS� WHUGDSDW� GL� WHPSDW� OHPEDE� GL� GDODP�
WDQDK� GDQ� EDWDQJ� ND\X� EDVDK�� WHWDSL� DGD� MXJD� \DQJ�
KLGXS� GL� GDODP� ND\X� NHULQJ�� 0DNDQDQ� XWDPDQ\D����
DGDODK� ND\X� GDQ� EDKDQ-EDKDQ� GDUL� VHOXORVD� ODLQ� VHUWD�
MDPXU��$PLU������� 

�1DQGLND�� GNN��� ������� DQFDPDQ� UD\DS� WHUKDGDS�
EDQJXQDQ� JHGXQJ� GL� ,QGRQHVLD� PHQLQJNDW� GHQJDQ�
PHQJHVDQNDQ�� +DO� LQL� GDSDW� GLPHQJHUWL� NDUHQD�������
EHEHUDSD� MHQLV� UD\DS� PHQXQMXNDQ� GD\D� VHUDQJ� \DQJ�
OXDU� ELDVD� WHUKDGDS� SHUXPDKDQ�� NDQWRU� GDQ� EDQJXQDQ�
JHGXQJ� ODLQQ\D� \DQJ� PHQJDNLEDWNDQ� NHUXJLDQ� OXDU�
ELDVD�� 6HODLQ� LWX� UD\DS� MXJD� PHQ\HUDQJ� PHXEHO�������
EXNX-EXNX�� NDEHO� OLVWULN�� WHOSRQ� GDQ� EDUDQJ-EDUDQJ�
\DQJ�GLVLPSDQ� 

8SD\D� SHQLQJNDWDQ� NHWDKDQDQ� SDSDQ� ]HSK\U� WHUKDGDS�
VHUDQJDQ� UD\DS� MXJD� GLODNXNDQ� GHQJDQ� PHPEHULNDQ�
EDKDQ� SHODSLV� GLSHUPXNDDQ� SDSDQ� GHQJDQ� EDKDQ����
ILQLVKLQJ�� 3DSDQ� =HSK\U� 3HOHSDK� VDZLW� WDQSD� ODSLVDQ�
EDKDQ� ILQLVKLQJ� VDQJDW�NDVDU�GDQ�EHUSHQDPSLODQ� WLGDN�
PHQDULN�� 3HPEHULDQ� EDKDQ� ODSLVDQ� ILQLVKLQJ� VHODLQ�
EHUWXMXDQ� PHPSHUEDLNL� NHUDJDDQ� SHUPXNDDQ� SDSDQ�
MXJD� � EHUWXMXDQ� XQWXN� PHOLQGXQJL� SDSDQ� LQL� GDUL�����
SHUXEDKDQ� NHOHPEDEDQ� GDQ� VHUDQJDQ� RUJDQLVPH�����
SHUXVDN�� 0HQXUXW� :LOOLDPV� �������� ILQLVKLQJ�������
PHUXSDNDQ� SHUODNXDQ� DNKLU� SDGD� SURVHV� SHQJHUMDDQ�
ND\X� \DLWX� PHPEHULNDQ� ODSLVDQ� SHOLQGXQJ� SDGD�
SHUPXNDDQ�ND\X�XQWXN�PHOLQGXQJL� GDQ�PHPSHULQGDK�
SHQDPSLODQQ\D�� 

3URVHV� LQL� EHUWXMXDQ� XQWXN� PHPEHULNDQ� QLODL� HVWHWLND�
\DQJ� OHELK�EDLN�SDGD�SHUDERW�ND\X�GDQ� MXJD�EHUIXQJVL�
XQWXN�PHQXWXSL� EHEHUDSD� NHOHPDKDQ� ND\X� GDODP� KDO�
ZDUQD�� WHNVWXU�� DWDX� NXDOLWDV� NHWDKDQDQ� SHUPXNDDQ�

SDGD� PDWHULDO� WHUWHQWX�� 7XMXDQ� ODLQQ\D� DGDODK� XQWXN�
PHOLQGXQJL�ND\X�GDUL�NRQGLVL� OXDU� �.DOQLQV�GDQ�)HLVW��
������ DWDXSXQ� EHQWXUDQ� GHQJDQ� EDUDQJ� ODLQ�� 'HQJDQ�
NDWD�ODLQ�WXMXDQ�ILQLVKLQJ�DGDODK�XQWXN�PHQDPEDK�GD\D�
WDKDQ�GDQ�NHDZHWDQ�SURGXN�ND\X��)LQLVKLQJ�EHUIXQJVL�
PHOLQGXQJL� SHUPXNDDQ� ND\X� DWDX� SHUDERW� UXPDK���
WDQJJD� VHKLQJJD� WHUKLQGDU� GDUL� NRURVL� DWDX� SHQJDUXK�
EDKDQ-EDKDQ� NLPLD� \DQJ� PHUXEDK� SHUPXNDDQ� ND\X��
UXVDNQ\D� SHUPXNDDQ� NDUHQD� WHUNHOXSDV� DWDX� WHUJRUHV��
SHQJDUXK� FXDFD� VHSHUWL� NHOHPEDEDQ�� VLQDU� PDWDKDUL��
SHUXEDKDQ� EHQWXN� VHUWD� VHUDQJDQ� MDPXU-MDPXU�
SHZDUQD�� SHODSXN� ND\X� VHUWD� VHUDQJJD� \DQJ� VHULQJ�
PHOXEDQJL�GDQ�PHPDNDQ�]DW�RUJDQLN�SDGD�ND\X� 

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� PHQJDQDOLVLV� GD\D�
WDKDQ�ODSLVDQ�ILQLVKLQJ�SDGD�SDSDQ�]HSK\U�GDUL�SHOHSDK�
VDZLW� WHUKDGDS� VHUDQJDQ� UD\DS�ND\X�NHULQJ� GDQ� UD\DS�
WDQDK��� 

���0HWRGRORJL�3HQHOLWLDQ 

����%DKDQ�GDQ�SURVHV�ILQLVKLQJ 

3DSDQ� =HSK\U� 3HOHSDK� VDZLW� �3=3�� DGDODK� SDSDQ���
NRPSRVLW� \DQJ� GLVXVXQ� GDUL� OHPEDUDQ� ]HSK\U� \DQJ�
EHUEDKDQ� EDNX� SHOHSDK� VDZLW� KDVLO� SHQJJLODVDQ� \DQJ�
GLVXVXQ� VHFDUD� EHUVLODQJDQ� GHQJDQ� EDQWXDQ� EDKDQ�
SHUHNDW� VLQWHWLV� SKHQRO� IRUPDOGHKLGD� GDQ� SHUHNDW�XUHD�
IRUPODGHKLGD�� 3DSDQ� =HSK\U� 3HOHSDK� VDZLW� �3=3�� LQL�
PHPSXQ\DL� NHUDSDWDQ� UDWD-UDWD� ����� J�FPñ� GHQJDQ�
NDGDU� DLU� UDWD-UDWD� ������� 5D\DS� ND\X� NHULQJ�
�&U\SWRWHUPHV� VSS� +ROPJUHHQ�� GDQ� UD\DS� WDQDK�
�&RSWRWHUPHV�VSS�/LJKW�� 

%DKDQ� ILQLVKLQJ� \DQJ� GLSDNDL� SDGD� SHQHOLWLDQ� LQL�����
DGDODK� SRO\� XUHWKDQH� �38�� GHQJDQ� EDKDQ� SHQJHQFHU�
�WKLQQHU�� GDUL� PLQ\DN�� 3HUPXNDDQ� SDSDQ� \DQJ� GLEHUL�
ODSLVDQ� ILQLVKLQJ� DGDODK� SDSDQ� ]HSK\U� GHQJDQ�SHUHNDW��
3)�� %HEHUDSD� EDKDQ� GDQ� SHUDODWDQ� ODLQQ\D� \DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHVLQ����
SHQJDPSHODV� �VDQGHU��� NDSH�� NHUWDV� DPSHODV� �1R������
����GDQ�������NXDV��PDMXQ�DWDX�NDLQ�KDOXV��NRPSUHVRU��
VSUD\�JXQ��UD\DS�ND\X�NHULQJ��GDQ��UD\DS�WDQDK� 

3URVHV� SHODSLVDQ� GLPXODL� GDUL� SHPEHULDQ� ILOOHU� \DQJ�
EHUWXMXDQ� XQWXN�PHQXWXS�SRUL� SDGD� SHUPXNDDQ�SDSDQ�
\DLWX�,PSUD�:RRG�)LOOHU�-DWL��\DQJ�GLHQFHUNDQ�GHQJDQ�
SHODUXW��NHPXGLDQ�EDKDQ�SHODSLV� VDQGLQJ�VHDOHU�066-

���� GDQ� EDKDQ� SHODSLV� DNKLU� ,PSUD� 0HODPLQ� /DFN�
&OHDU� *ORVV� � \DQJ� EHUIXQJVL� VHEDJDL� FDW� ND\X� VLDS���
SDNDL� VHEDJDL� WRS� FRDW� MHQLV� LQWHULRU�� 3HUEHGDDQ������
SHUPXNDDQ� 3=3� GHQJDQ� GDQ� WDQSD� ODSLVDQ� ILQLVKLQJ�
GLVDMLNDQ�SDGD�*DPEDU����EHULNXW��� 

 

*DPEDU����.HUDJDDQ�SHUPXNDDQ�SDSDQ�]HSK\U�WDQSD�

ILQLVKLQJ��$��GDQ�VHWHODK�GLEHUL�ODSLVDQ�ILQLVKLQJ��%� 

$ % 
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����3HPEXDWDQ�FRQWRK�XML� 

3=3� GLDPSHODV� SDGD� PHVLQ� DPSHODV� �VDQGLQJ���������
PDFKLQH��W\SH�����GLXODQJL���NDOL��NHPXGLDQ�GLDPSODV�
ODJL� VHFDUD� PDQXDO� GHQJDQ� NHUWDV� DPSHODV� EHUXNXUDQ�
���� KLQJJD� SHUPXNDDQ� SDSDQ� ]HSK\U� PHQMDGL� UDWD��
6HODQMXWQ\D�3=3�\DQJ�SHFDK�DWDX�UHWDN�GLEHUL�GHPSXO�
GHQJDQ� ZRRG� ILOOHU� EHUSHODUXW� PLQ\DN� \DLWX� ,PSUD�
:RRG� )LOOHU� GDQ� GLDPSHODV� NHPEDOL� GHQJDQ� NHUWDV�
DPSHODV�EHUXNXUDQ�����VDPSDL�SHUPXNDDQ�EHUVLK�GDQ�
UDWD��� 

.HPXGLDQ� 3=3� VLDS� XQWXN� GLODSLVL� GHQJDQ� VDQGLQJ�
VHDOHU� �LPSUD� PHODPLQ� VDQGLQJ� VHDOHU� � 066-�����
FDPSXUDQ�FDW�\DQJ�GLEXDW�SDGD�NRPSRVLVL�������GHQJDQ�
FDUD� GLVHPSURW� PHQJJXQDNDQ� JXQ� VSUD\HU� KLQJJD��
VHOXUXK� SHUPXNDDQ� SDSDQ� WHUODSLVL� ROHK� ODSLVDQ� FDW��
3=3� GLELDUNDQ� VDPSDL� NHULQJ� NHPXGLDQ� GLDPSHODV�
GHQJDQ� � PHQJJXQDNDQ� NHUWDV� DPSHODV� QRPRU� �����
7DKDS�DNKLU�3=3�GLEHUL�ODSLVDQ�7RS�&RDWLQJ�\DQJ�ODUXW�
PLQ\DN�GDUL�EDKDQ�,PSUD�0HODPLQ�/DFN�&OHDU�*ORVV��
GLELDUNDQ�NHULQJ�GDQ�GLDPSHODV�GHQJDQ�NHUWDV�DPSHODV�
QRPRU� ����� GDQ� NHPEDOL� GLVHPSURWNDQ� EDKDQ� 7RS�
&RDWLQJ�XQWXN�NH�GXD�NDOLQ\D�� 

����0HWRGH�SHQJXMLDQ 

%HEHUDSD�SHQJXMLDQ� \DQJ�GLODNXNDQ�XQWXN�GD\D� WDKDQ�
ODSLVDQ�FDW�SDGD�SDSDQ�]HSK\U�SHOHSDK�VDZLW��3=3��LQL��
DGDODK�� 

�� 8ML� GD\D� OHNDW� EDKDQ� ILQLVKLQJ� �XML� FURVV� FXW�������
EHUGDVDUNDQ��$670�'�����-������� 

�� 8ML� NHWDKDQDQ� WHUKDGDS� VHUDQJDQ� UD\DS� WDQDK� GDQ�
UD\DS�ND\X�NHULQJ��EHUGDVDUNDQ��61,��������±������ 

3HQJXMLDQ� GD\D� OHNDW� EDKDQ� ILQLVKLQJ� WHUKDGDS� ND\X�
GLODNXNDQ� GHQJDQ� PHPEXDW� LULVDQ-LULVDQ� EHUXNXUDQ� ��
PP� [� �� PP� SDGD� SHUPXNDDQ� ND\X� PHQJJXQDNDQ��
SLVDX� FXWWHU�� 3DGD� SHUPXNDDQ� WHUVHEXW� GLWHPSHONDQ�
WDSH� VHPL� WUDQVSDUDQ�� GLWHNDQ� VHKLQJJD� VHOXUXK�������
SHUPXNDDQ� WDSH�PHOHNDW� VHFDUD� VHPSXUQD��6HWHODK����
GHWLN�� WDSH�GLOHSDV�GHQJDQ�JHUDNDQ�FHSDW�QDPXQ�WLGDN�
PHQ\HQWDN�� VHODQMXQ\D� GLDPDWL� DGD� WLGDNQ\D�������
SHQJHOXSDVDQ� ODSLVDQ� GDQ� KDVLOQ\D� GLNODVLILNDVLNDQ�
VHVXDL� VWDQGDU�$670�'�����-��������� VHSHUWL� WHUVDML�
SDGD� 7DEHO� �� -LND� WLGDN� DGD� \DQJ� WHUNHOXSDV� EHUDUWL�
SHODSLVDQ� FDW� \DQJ� GLEHULNDQ� DGDODK� \DQJ� WHUEDLN�
�.ODVLILNDVL��%�� 

0HWRGH� SHQJXMLDQ� NHWDKDQDQ� SDSDQ� WHUKDGDS� VHUDQJDQ�
UD\DS�WDQDK�PHQJDFX�SDGD�61,��������±������&RQWRK�
XML� EHUXNXUDQ� ��� PP� �SDQMDQJ�� [� ��� PP� �OHEDU�
GLNHULQJNDQ� GHQJDQ� PHQJJXQDNDQ� RYHQ� SDGD� VXKX�
����&�KLQJJD�EHUDWQ\D�NRQVWDQ��6HODQMXWQ\D��FRQWRK�XML�
GLWHPSDWNDQ� SDGD� MDPSRW� \DQJ� WHODK� GLLVL� VHEDQ\DN�
���J� SDVLU� OHPEDE�� 6HMXPODK� ���� HNRU� UD\DS� WDQDK�
�&RSWRWHUPHV� VSS� +ROPJUHQ�� SHNHUMD� GLWHPSDWNDQ��
GLGDODP� MDPSRW�� .HPXGLDQ� MDPSRW� GLWHPSDWNDQ������
GLUXDQJ� JHODS� VHODPD� �� PLQJJX�� 6HWHODK� �� PLQJJX���
SHQJXMLDQ�� FRQWRK� XML� GLEHUVLKNDQ� GDQ� GLRYHQ� NHPEDOL�
KLQJJD� EHUDWQ\D� NRQVWDQ�� 3DGD� DNKLU� SHQJXMLDQ� DNDQ�
GLSHUROHK� GDWD� SHUVHQ� NHKLODQJDQ� EHUDW� GDQ� SHUVHQ��
PRUWDOLWDV�� 0RGHO� SHQJXMLDQ� NHWDKDQDQ� WHUKDGDS������
VHUDQJDQ�UD\DS�WDQDK�GLVDMLNDQ�SDGD�*DPEDU��� 

 

.DSDV 

7DEXQJ�NDFD� 
5D\DS 

 

 

.HODV .HWDKDQDQ 3HQXUXQDQ�%HUDW�����5D\DS�7DQDK 3HQXUXQDQ�%HUDW�����5D\DS�.D\X�.HULQJ 

, 6DQJDW�7DKDQ ����� ����� 

,, 7DKDQ ����-���� ����±���� 

,,, 6HGDQJ ����-����� ����±���� 

,9 %XUXN �����-����� ����±����� 

9 6DQJDW�%XUXN �����-����� !���� 

7DEHO� ���.ODVLILNDVL� NHWDKDQDQ�ND\X� WHUKDGDS� UD\DS� WDQDK� GDQ� UD\DS�ND\X�NHULQJ�EHUGDVDUNDQ�SHUVHQWDVH��
SHQXUXQDQ�EHUDW 

.ODVLILNDVL 
3HUVHQWDVH�DUHD�\DQJ�WHUNHOXSDV�

�% 7LGDN�DGD 

�% ���� 

�% ��±���� 

�% ���±���� 

�% ���±���� 

�% ����� 

7DEHO����.ODVLILNDVL�KDVLO�SHQJXMLDQ�GD\D�UHNDW�FDW 

*DPEDU����.ODVLILNDVL�NHWDKDQDQ�ND\X�WHUKDGDS�� 
UD\DS�WDQDK�GDQ�UD\DS�ND\X�NHULQJ�EHUGDVDUNDQ��
SHUVHQWDVH��SHQXUXQDQ�EHUDW��61,��������-������ 

*DPEDU����&RQWRK�XML�ND\X�WHUKDGDS�VHUDQJDQ�UD\DS�

ND\X�NHULQJ��61,��������-������ 
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.ODVLILNDVL�NHWDKDQDQ�SDSDQ� WHUKDGDS�VHUDQJDQ� UD\DS�
WDQDK�GDQ� UD\DS�ND\X�NHULQJ� EHUGDVDUNDQ�NHKLODQJDQ�
EHUDW� PHQJDFX� SDGD� 61,� �������-����� �6WDQGDU���
1DVLRQDO� ,QGRQHVLD� ������ \DQJ� GLWXQMXNNDQ� SDGD�
7DEHO������ 

8QWXN� SHQJXMLDQ� GHQJDQ� UD\DS� ND\X� NHULQJ�� PDND�
FRQWRK�XML�EHUXNXUDQ���FP�[�����FP�[���FP��W�[�O�[�S��
GDUL� VHWLDS� SHUODNXDQ� GLXPSDQNDQ� WHUKDGDS� UD\DS�
ND\X�NHULQJ�� �3DGD�VDODK�VDWX� VLVL� \DQJ� WHUOHEDU�SDGD�
FRQWRK�XML�WHUVHEXW�GLSDVDQJ�WDEXQJ�NDFD�EHUGLDPHWHU�
���� FP� GDQ� WLQJJLQ\D� �� FP�� NH� GDODP� WDEXQJ� NDFD�
WHUVHEXW� GLPD�VXNNDQ� UD\DS� VHEDQ\DN� ��� HNRU� UD\DS�
SHNHUMD� \DQJ� VHKDW� GDQ� DNWLI� VHUWD� SDGD� EDJLDQ� DWDV�
VHPSURQJ� �WDEXQJ� NDFD�� GLWXWXS� GHQJDQ� NDSDV������
&RQWRK�XML� WHUVHEXW�GLVLPSDQ�GL� WHPSDW�JHODS�VHODPD�
��� PLQJJX�� SHQJXMLDQ� PHQJLNXWL� SURVHGXU� 6WDQGDU�
1DVLRQDO�,QGRQHVLD��������-�����VHSHUWL�WHUWHUD�SDGD��
*DPEDU� ��� 3DGD� DNKLU� SHQJXMLDQ� GLWHWDSNDQ���������
PRUWDOLWDV� UD\DS�SDGD�PDVLQJ-PDVLQJ� FRQWRK� XML� GDQ�
EHVDUQ\D�SHQXUXQDQ�EHUDW�GDUL�FRQWRK�XML� 

���+DVLO�GDQ�SHPEDKDVDQ 

����'D\D�OHNDW�EDKDQ�ILQLVKLQJ�GHQJDQ�XML�FURVV�FXW 

+DVLO� XML� FURVV� FXW� PHQXQMXNDQ� EDKZD� SHUEHGDDQ�
MHQLV� SHUHNDW� WLGDN� PHQ\HEDENDQ� SHQJHOXSDVDQ�
ODSLVDQ� FDW� SDGD� SHUPXNDDQ� 3=3��+DO� LQL� PHQJLQGL�
NDVLNDQ� EDKZD� EDKDQ� SHODSLV� GDSDW� PHOHNDW� GHQJDQ�
EDLN� SDGD� SHUPXNDDQ� 3=3�� +DVLO� SDGD� *DPEDU� ��
PHUXSDNDQ�VDODK�VDWX�FRQWRK�KDVLO�XML�FURVV�FXW��\DQJ�
PHQXQMXNDQ�WLGDN�DGDQ\D� ODSLVDQ� ILOP��\DQJ�WHUOHSDV�
GDUL�SHUPXNDDQ�SDSDQ�]HSK\U��� 

%HUGDVDUNDQ�XML� FURVV�FXW�KDVLOQ\D�GDSDW�GLNODVLILNDVL�
NDQ� VHSHUWL� WHUVDML� SDGD� 7DEHO� �� \DQJ� EHUDUWL� EDKZD�
SDSDQ�]HSK\U�GHQJDQ� ODSLVDQ�FDW� LQL�PHPEHULNDQ�KDVLO�
\DQJ� EDLN� GDQ� RSWLPDO�� %DKDQ� SHODSLV� FDW�ILQLVKLQJ�
GHQJDQ�NHWHEDODQ� VHNLWDU����-�����P�GDSDW�PHQXWXSL�
SHUPXNDDQ� SDSDQ� VHKLQJJD� WLGDN� DGD� LNDWDQ� SDSDQ�
]HSK\U� \DQJ� WHUOHSDV� GL� SHUPXNDDQQ\D� GDQ� \DQJ�����
WHUOHSDV�DGDODK�EDKDQ�FDWQ\D�VDMD� 

���� .HWDKDQDQ� SDSDQ� ]HSK\U� WHUKDGDS� VHUDQJDQ�
UD\DS 

.XDOLWDV� NHWDKDQDQ� SDSDQ� ]HSK\U� LQL� GLXNXU� EHUGDVDU�
NDQ�SHUVHQ�NHKLODQJDQ�EHUDW��:��SDSDQ�NRPSRVLW�\DQJ�
GLXPSDQNDQ� SDGD� UD\DS�� 0RUWDOLWDV� UD\DS� GLLQGLNDVL�
NDQ� VHEDJDL� GHUDMDW� NHVHKDWDQ� UD\DS� \DQJ� GLJXQDNDQ�
GDQ� GD\D� WDKDQ� UD\DS� WHUKDGDS�NRQGLVL� SHQJXPSDQDQ��
+DVLO�SHQJXMLDQ�LQL�GLVDMLNDQ�SDGD�7DEHO��� 

����8ML�UD\DS�ND\X�NHULQJ��FU\SWRWHUPHV�VSS�OLJKW� 

1LODL� UDWD-UDWD�PRUWDOLWDV� � UD\DS� ND\X� NHULQJ� WHUKDGDS�
XPSDQ� \DQJ� GLEHULNDQ� SDGD� SDSDQ� ]HSK\U� WDQSD������

*DPEDU����3HQDPSLODQ�XML�FURVV�FXW�SDGD�SHUPXNDDQ�SDSDQ�]HSK\U��VDDW�WHUWXWXS�GHQJDQ�WDSH��$��GDQ��%��

VHWHODK�WDSH�GLOHSDV 

&RQWRK�8ML .ODVLILNDVL�$670'�����-�������� 

8)� �% 

8)� �% 

3)� �% 

3)� �% 

7DEHO����+DVLO�XML�FURVV�FXW�3=3�GHQJDQ�SHUHNDW�8)�

GDQ�3)� 

3HUODNXDQ :5.��� 05.��� ����:57��� �����057��� 

3)� ��� �� ����� �� 

3)) ���� �� ���� ��� 

8)2 ���� �� ����� �� 

8)) ���� �� ���� ��� 

.RQWURO ���� �� ����� �� 

.HWHUDQJDQ� ��3)2�8)2 �SDSDQ�]HSK\U� WDQSD� ILQLVKLQJ�� 3))�8)) SDSDQ�]HSK\U� GHQJDQ� ILQLVKLQJ� �� NRQWURO�  �SHOHSDK� VDZLW��
:5.��� �SHUVHQWDVH�NHKLODQJDQ� EHUDW�DNLEDW� VHUDQJDQ� UD\DS�ND\X�NHULQJ�05. �SHUVHQWDVH�PRUWDOLWDV� UD\DS�
ND\X� NHULQJ�� :57 � SHUVHQWDVH� NHKLODQJDQ� EHUDW� DNLEDW� VHUDQJDQ� UD\DS� WDQDK�05. � SHUVHQWDVH� PRUWDOLWDV��
UD\DS�WDQDK 

7DEHO����1LODL�UHUDWD�SHUVHQWDVH�NHKLODQJDQ�EHUDW��:��GDQ�PRUWDOLWDV��0��UD\DS�WDQDK�GDQ�UD\DS�ND\X�NHULQJ�
SDGD�SDSDQ�]HSK\U�SHOHSDK�VDZLW� 
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ILQLVKLQJ� SDGD� SDSDQ� ]HSK\U� \DQJ� PHQJJXQDNDQ�
SHUHNDW�3)�GDQ�8)�PDVLQJ-PDVLQJ�DGDODK������GDQ����
��� VHGDQJNDQ� SDSDQ� ]HSK\U� GHQJDQ� ODSLVDQ� ILQLVKLQJ�
���� GDQ� ����� 5D\DS� LQL� WLGDN� PDWL� VHNDOLJXV� WHWDSL�
VHWLDS� PLQJJX� GLDPDWL� VHODPD� PDVD� SHQJXMLDQ� GDQ��
GLDNKLU� PDVD� SHQJXMLDQ� GLKLWXQJ� MXPODK� UD\DS� \DQJ�
PDVLK� KLGXS�� 7LQJNDW� PRUWDOLWDV� UD\DS� ND\X� NHULQJ�
EHUGDVDUNDQ�SHUEHGDDQ� MHQLV� SHUHNDW� \DQJ� WLGDN� GLEHUL�
ODSLVDQ� ILQLVKLQJ� WLGDN� VLJQLILNDQ�� 7HWDSL� SDGD� SDSDQ�
]HSK\U� SHOHSDK� VDZLW� \DQJ� GLEHUL� ODSLVDQ� ILQLVKLQJ��
EHUEHGD�Q\DWD��-HQLV�SHUHNDW�3)�PHQXQMXNDQ�NHDZHWDQ�
\DQJ� OHELK� EDLN� GDULSDGD� SDSDQ� ]HSK\U� GHQJDQ� MHQLV�
SHUHNDW� 8)�� 0HQXUXW� �� *RSDU� GDQ� 6XGL\DQL�� �������
MHQLV�SHUHNDW�3)�SDGD�SDSDQ�]HSK\U�EDPEX�OHELK�WDKDQ���
WHUKDGDS� SHQJDUXK� � NHOHPEDEDQ�� 3URVHV� SHQJXMLDQ��
NHDZHWDQ� SDSDQ� ]HSK\U� SHOHSDK� VDZLW� PHPEXWXKNDQ�
ZDNWX� �� PLQJJX�� NHPXQJNLQDQ� ODPDQ\D� ZDNWX�������
SHQJXMLDQ� PHPSHQJDUXKL� NHOHPEDEDQ� SDSDQ� WHUXWDPD�
SDSDQ�]HSK\U�\DQJ�PHQJJXQDNDQ�SHUHNDW�8)� 

3HUVHQWDVH�NHKLODQJDQ�EHUDW��:/��3)��������GDQ�3))�
������� -LND� GLEDQGLQJNDQ� GHQJDQ� VWDQGDU� SHUVHQ����
NHKLODQJDQ� EHUDW� SDSDQ� ]HSK\U� PHPSXQ\DL� NXDOLWDV� ,�
DWDX�VDQJDW�WDKDQ��:DODXSXQ�EHUDGD�GL�NHODV�NHWDKDQDQ�
\DQJ� VDPD� SHUVHQWDVH� NHKLODQJDQ� EHUDW� SDSDQ���������
EHUILQLVKLQJ�PHQXUXQ� OHELK� ������+DO� LQL� PHQXMXNDQ�
EDKZD� ODSLVDQ� ILQLVKLQJ� \DQJ� GLEHULNDQ� GDSDW����
PHQLQJNDWNDQ� NHDZHWDQ� SDSDQ� ]HSK\U� GDUL� SHOHSDK�
VDZLW�� -LND� GLEDQGLQJNDQ� GHQJDQ� SHOHSDK� VDZLW� \DQJ�
NHKLODQJDQ� EHUDW� PHQFDSDL� ������ SDSDQ� ]HSK\U� GDUL�
SHOHSDK� VDZLW� OHELK� WDKDQ� WHUKDGDS� VHUDQJDQ� UD\DS�
ND\X�NHULQJ��+DVLO�VHUDQJDQ�UD\DS�WDQDK�GLVDMLNDQ�SDGD�
*DPEDU��� 

3HUVHQWDVH�NHKLODQJDQ�EHUDW��:/��8)��������GDQ�8))�
������� -LND� GLEDQGLQJNDQ� GHQJDQ� VWDQGDU� SHUVHQ����
NHKLODQJDQ� EHUDW� SDSDQ� ]HSK\U�PHPSXQ\DL� NXDOLWDV� ,,�
DWDX��WDKDQ��+DO�LQL�PHQXMXNDQ�EDKZD�ODSLVDQ�ILQLVKLQJ��
\DQJ� GLEHULNDQ� GDSDW� PHQLQJNDWNDQ� NHDZHWDQ� SDSDQ�
]HSK\U�GDUL�SHOHSDK�VDZLW�� 

3DSDQ�]HSK\U�SHOHSDK�VDZLW� �EDLN� \DQJ�GLODSLVL� EDKDQ�
ILQLVKLQJ� PDXSXQ� WLGDN� PHPSXQ\DL� NHWDKDQDQ� \DQJ�

VDQJDW�EDLN�WHUKDGDS�VHUDQJDQ�UD\DS�ND\X�NHULQJ��+DO�
LQL� PHQXQMXNDQ� EDKZD� SURVHV� �WHNQRORJL� SHQJRODKDQ�
SHOHSDK�VDZLW�\DQJ�PHUXSDNDQ�EDKDQ�SDQJDQ�UD\DS�LQL�
GDSDW�PHPEDQWX�PHQLQJNDWNDQ�NHWDKDQDQQ\D�WHUKDGDS�
VHUDQJDQ�UD\DS�ND\X�NHULQJ��%DKDQ�SHUHNDW�GDQ��EDKDQ�
ILQLVKLQJ� � SDSDQ� ]HSK\U� GLGXJD� PHQ\HEDENDQ� UD\DS�
WLGDN�PHQ\XNDL� VXPEHU�SDNDQ� LQL��:DODXSXQ� WHUGDSDW�
EHNDV� JLJLWDQ� �OXEDQJ�� SDGD� SHUPXNDDQ� SDSDQ� DNDQ�
WHWDSL� SHUVHQWDVH� SHQXUXQDQ� EHUDW� SDSDQ� ]HSK\U� WLGDN��
VLJQLILNDQ�GDQ�GHUDMDW�NHUXVDNDQ�SDSDQ�WHUVHEXW�UHODWLI�
WLGDN�EHVDU�SDGD�VWDQGDU�ZDNWX�SHQJXMLDQ� 

+DVLO�SHQHOLWLDQ�:DUGDQL�HW�DO���������SDGD�ND\X�MDERQ�
\DQJ� GLPRGLILNDVL� GHQJDQ� ODUXWDQ� VW\UHQH� SHUVHQWDVL�
NHKLODQJDQ�EHUDW�DNLEDW� VHUDQJDQ� UD\DS� WDQDK���������
.D\X� PRGLILNDVL� LQL� EHUDVDO� GDUL� ND\X� VROLG� GHQJDQ�
NXDOLWDV� \DQJ� EDLN�� -LND� GLEDQGLQJNDQ� GHQJDQ� SHUVHQ�
NHKLODQJDQ� EHUDW� SDSDQ� ]HSK\U� EHUODSLV� ILQLVKLQJ����
DQWDUD� ����-������� PDND� ILQLVKLQJ� \DQJ� GLEHULNDQ��
EHUSHUDQ�GDODP�SHQXUXQDQ�SHUVHQWDVL�NHKLODQJDQ�EHUDW��
:DODXSXQ�SDSDQ�]HSK\U� LQL� WHWDS�GLVHUDQJ�ROHK�UD\DS��
QDPXQ� EDKDQ� ILQLVKLQJ� NHPXQJNLQDQ� PHPEHULNDQ�
GD\D� UDFXQ� \DQJ� NXDW� VHEDJDL� SHQ\HEDE� NHPDWLDQ��
UD\DS� �PRUWDOLWDV� UD\DS� OHELK� GDUL� ������ $NLEDW� ODLQ�
GDUL�NHPDWLDQ�UD\DS�LQL�SDSDQ�]HSK\U�EHUODSLV�ILQLVKLQJ�
KDQ\D�VHGLNLW�NHKLODQJDQ�PDVVD� 

����8ML�UD\DS�WDQDK��FRSWRWHUPHV�VSS�KRPOJUHHQ� 

6HFDUD� XPXP�PRUWDOLWDV� UD\DS� WDQDK� WHUKDGDS� XPSDQ�
\DQJ� GLEHULNDQ� SDGD� SDSDQ� ]HSK\U� WDQSD� ODSLVDQ�����
ILQLVKLQJ�EDLN�\DQJ�PHQJJXQDNDQ�SHUHNDW�3)�PDXSXQ�
8)� DGDODK� ����� VHGDQJNDQ� GHQJDQ� ODSLVDQ� ILQLVKLQJ�
PRUWDOLWDV� UD\DS� WDQDK� PHQFDSDL� ������ .HPDWLDQ��
UD\DS� \DQ� WLQJJL� PHQXUXW�1DQGLND� HW�DO� ������� GDSDW�
GLVHEDENDQ�ROHK�EHEHUDSD�KDO��DQWDUD�ODLQ�UD\DS�GDODP�
NRQGLVL�VWUHVV��XPSDQ�\DQJ�WHUVHGLD�WLGDN�GLVXNDL�UD\DS�
GDQ� NRQGLVL� OLQJNXQJDQ� WLGDN� VHVXDL�� $GD���������
NHPXQJNLQJDQ� EDKDQ� ODSLVDQ� ILQLVKLQJ� SDGD� SDSDQ�
]HSK\U�\DQJ�GLPDNDQ�ROHK�UD\DS�PHQMDGL�UDFXQ�GDODP�
SHQFHUQDDQQ\D�� VHKLQJJD� UD\DS� PHQMDGL� PDWL� VHWHODK�
EHUKDVLO� PHPDNDQ� SDSDQ� ]HSK\U� EHUODSLV� ILQLVKLQJ�
WHUVHEXW� 

% $ & 

*DPEDU����.HUDJDDQ��XML�VHUDQJDQ�UD\DS�FU\SWRWKHUPHV�VSS��SDGD�SHOHSDK�VDZLW��$���SDSDQ�]HSK\U�WDQSD�
ODSLVDQ�ILQLVKLQJ��%��GDQ�SDSDQ�]HSK\U�GHQJDQ�ODSLVDQ�ILQLVKLQJ��&� 

*DPEDU����.HUDJDDQ�KDVLO�VHUDQJDQ�UD\DS�WDQDK�EHUGDVDUNDQ�MHQLV�SHUHNDW�$�3))��GDQ��%�8))� 
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%DQ\DNQ\D� PDWHULDO� \DQJ� KLODQJ� DWDX� SHUVHQWDVH����
NHKLODQJDQ� EHUDW� SDGD� SDSDQ� ]HSK\U� EHUSHUHNDW� � 3)2�
��������� GDQ� 3))� �������� GDQ� SDSDQ� ]HSK\U���������
EHUSHUHNDW� 8)2� ��������� GDQ� 8))� ������������������
%HUGDVDUNDQ�NODVLILNDVL�61,������SDSDQ�]HSK\U� WDQSD�
ILQLVKLQJ� \DQJ� PHQJJXQDNDQ� SHUHNDW� 3)� GDQ� 8)����
WHUPDVXN�NHODV�NHDZHWDQ�,9��6HGDQJNDQ�SDSDQ�]HSK\U�
EHUODSLV�ILQLVKLQJ�PHQLQJNDW�PHQMDGL�NHODV�NHDZHWDQ�,�
EDLN� \DQJ� PHQJJXQDNDQ� SHUHNDW� 3)� PDXSXQ� 8)��
.HUDJDDQ� KDVLO� VHUDQJDQ� UD\DS� WDQDK� SDGD� SDSDQ��
]HSK\U� SHOHSDK� VDZLW� GLVDMLNDQ� SDGD� *DPEDU� ������
$SDODJL� MLND� GLOLKDW� GDUL� DUDK� DZDO� VHUDQJDQ� UD\DS�
WDQDK� \DQJ� GLPXODL� GDUL� VLVL� WHQJDK� 3=3� \DQJ� WLGDN�
GLODSLVL� GHQJDQ� EDKDQ� ILQLVKLQJ�� 3HODSLVDQ� EDKDQ����
ILQLVKLQJ� SDGD� SHUPXNDDQ� 3=3� PHQ\XOLWNDQ� UD\DS��
XQWXN� PHQ\HUDQJ�� DNDQ� WHWDSL� NDUHQD� DGD� EDJLDQ�VLVL�
\DQJ� WHUEXND� PDND� UD\DS� WDQDK� GDSDW� PHQ\HUDQJ���
PHODOXL� VLVL� WHUVHEXW�� %HUGDVDUNDQ� GDWD� \DQJ� SHUROHK�
WHNQRORJL� SHQJRODKDQ� SHOHSDK� VDZLW� PHQMDGL� SDSDQ�
]HSK\U�PDPSX�PHQLQJNDWNDQ�NHWDKDQDQ�EDKDQ�LQL�GDUL�
VHUDQJDQ� UD\DS�� SDGD� NRQWURO� �SHOHSDK� VDZLW����������
GLVHEXWNDQ� EDKZD� PRUWDOLWDV� UD\DS� WDQDK� KDQ\D� ����
GHQJDQ�SHUVHQ�NHKLODQJDQ�EHUDW�PHQFDSDL���������� 

���.HVLPSXODQ 

3DSDQ� ]HSK\U� SHOHSDK� VDZLW� \DQJ� GLEXDW� GHQJDQ�
PHQDPEDKNDQ� ODSLVDQ� ILQLVKLQJ� GDSDW� PHQLQJNDWNDQ�
NHWDKDQDQ�SDSDQ�WHUVHEXW�GDUL�VHUDQJDQ�UD\DS��$GDSXQ�
QLODL� UDWD-UDWD� NHWDKDQDQ� SDSDQ� GLXNXU� EHUGDVDUNDQ�
SHUVHQWDVH�NHKLODQJDQ�EHUDW�VHEDJDL�EHULNXW�� 

���.HWHEDODQ�ODSLVDQ�ILQLVKLQJ�\DQJ�PHQXWXSL�SHUPXNDDQ�
SDSDQ� ]HSK\U� SHOHSDK� VDZLW� EHUNLVDU� DQWDUD���-����
�P� 

����3DSDQ�]HSK\U�\DQJ�PHQJJXQDNDQ�SHUHNDW�3)�WDQSD�
ODSLVDQ� ILQLVKLQJ� DGDODK� ����� �NHODV� DZHW� ,,,��
GHQJDQ� ODSLVDQ� ILQLVKLQJ��������NHODV�DZHW� ,��GDUL�
VHUDQJDQ� UD\DS� ND\X� NHULQJ� �&U\SWRWHUPHV� VSS�
/LJKW� 

����3DSDQ�]HSK\U�\DQJ�PHQJJXQDNDQ�SHUHNDW�8)�WDQSD�
ODSLVDQ� ILQLVKLQJ� DGDODK� ������ �NHODV� DZHW� ,9��
GHQJDQ� ODSLVDQ� ILQLVKLQJ��������NHODV�DZHW� ,��GDUL�
VHUDQJDQ� UD\DS� ND\X� NHULQJ� �&U\SWRWHUPHV� VSS�
/LJKW� 

��� 3DSDQ� ]HSK\U� \DQJ� PHQJJXQDNDQ� SHUHNDW� 3)� WDQSD�
ODSLVDQ� ILQLVKLQJ� DGDODK� ������� �NHODV� DZHW� ,9��
GHQJDQ� ODSLVDQ� ILQLVKLQJ� ������ �NHODV� DZHW� ,�� GDUL�
VHUDQJDQ�UD\DS�WDQDK��&RSWRWHUPHV�VSS�+RPOJUHHQ��� 

��� � 3DSDQ� ]HSK\U� \DQJ�PHQJJXQDNDQ�SHUHNDW�8)� WDQSD�
ODSLVDQ� ILQLVKLQJ� DGDODK� ������� �NHODV� DZHW� ,9��
GHQJDQ� ODSLVDQ� ILQLVKLQJ� ������ �NHODV� DZHW� ,,�� GDUL�
VHUDQJDQ�UD\DS�WDQDK��&RSWRWHUPHV�VSS�+RPOJUHHQ�� 

'DIWDU�3XVWDND 

$PLU��0���������5D\DS�GDQ�3HUDQDQQ\D��GDODP��0��$PLU�
GDQ� 6��� .DKRQR�� 6HUDQJJD� 7DPDQ� 1DVLRQDO�

*XQXQJ�+DOLPXQ�-DZD�%DJLDQ�%DUDW�%LRGLYHUVLW\�
&RQVHUYDWLRQ�3URMHFW��/,3,����-�� 

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV�'�>$670@�
����-���� ������ 6WDQGDUG� 7HVW� 0HWKRGV� IRU��
0HVXULQJ�$GKHVLRQ�E\�7DSH�7HVW��$QQXDO�%RRN�
RI�$670�6WDQGDUG�3KLODGHSKLD� 

*RSDU��0��� 6XGL\DQL��<��� ������3HUXEDKDQ�6LIDW�)LVLN�
GDQ�0HNDQLV� 3DQHO� =HSK\U� %DPEX� 6HWHODK�8ML�
3HODSXNDQ�&XDFD��-�� ,OPX�GDQ�7HNQRORJL�.D\X�
7URSLV���������-��� 

,VKLGD��0���+DVVDQ��$�2���������&KHPLFDO�&RPSRVLWLRQ�
DQG� LQ� 9LWUR� 'LJHVWLELOLW\� RI� /HDI� DQG� 3HWLROH�
IURP� 9DULRXV� /RFDWLRQ� LQ� 2LO� 3DOP� )URQGV��
.XDOD� 7UHQJJDQX��0DOD\VLD�� ,Q� 3URFHHGLQJV� RI�
��WK�0DOD\VLDQ� 6RFLHW\� RI� $QLPDO� 3URGXFWLRQ��
0D\�����-�������-���� 

-DSDQHVH� ,QGXVWULDO� 6WDQGDUG� >-,6@�� ������ -,6�$�������
������ 3DUWLFOHERDUGV�� -DSDQHVH� 6WDQGDUG��������
$VVRFLDWLRQ��-HSDQJ�� 

.DOQLQV�� 0�$��� )HLVW�� :�&��� ������ ,QFUHDVH� LQ���������
:HWWDELOLW\� RI� :RRG� ZLWK� :HDWKHULQJ�� )RUHVW�
3URGXFWV����-RXUQDO�����������-��� 

.KDOLO�� +�3�6�$��� $]XUD�� 0�1��� ,VVDP�� $�0��� 6DLG��
0�5��� $GDZL�� 7�2�0��� ������ 2LO� 3DOP� (PSW\�
)UXLW� %XQFKHV� �23()%�� 5HLQIRUFHG� LQ� 1HZ�������������
8QVDWXUDWHG� 3RO\HVWHU� &RPSRVLWHV�� -�� 5HLQI��
3ODVW��&RPSRV��������±���������±����� 

1DQGLND�� '��� <XGL�� 5��� GDQ� )DUDK�� '��� ������ 5D\DS��
%LRORJL� GDQ� 3HQJHQGDOLDQQ\D�� +DUXQ� =3� HG��
6XUDNDUWD��0XKDPPDGL\\DK�8QLY�3UHVV 

1XJURKR�� 1��� $QGR�� 1��� ����D�� 'HYHORSPHQW� RI���
6WUXFWXUDO� &RPSRVLWH� 3URGXFWV� 0DGH� IURP�
%DPERR� ,,�� )XQGDPHQWDO� 3URSHUWLHV� RI��������
/DPLQDWHG� %DPERR� /XPEHU�� -�� :RRG� 6FL��� ��
��������±���� 

1XJURKR��1���GDQ�$QGR��1�������E��6HOHFWHG�3URSHUWLHV�
RI� )XOO-6L]HG� %DPERR-5HLQIRUFHG� &RPSRVLWH�
%HDP�� 5RWXUXD�� 1HZ-=HDODQG�� ,Q� 3URF�� RI����
3DFLILF� 7LPEHU� (QJLQHHULQJ� &RQIHUHQFH�� ��-���
0DUFK��9RO������-���� 

6WDQGDU� 1DVLRQDO� ,QGRQHVLD� >61,@�� ������ 8ML����
.HWDKDQDQ� .D\X� GDQ� 3URGXN� .D\X� 7HUKDGDS�
2UJDQLVPH� 3HUXVDN� .D\X�� -DNDUWD�� %DGDQ�
6WDQGDULVDVL�1DVLRQDO��� 

:LOOLDPV�� 5�6��� ������ )LQLVKLQJ� RI� :RRG�� :RRG��
+DQGERRN��:RRG� DV� DQ� (QJLQHHULQJ� 0DWHULDO��
0DGLVRQ�� 8�6�� 'HSDUWPHQW� RI� $JULFXOWXUH�� ��-

�� 

:DUGDQL��/���0DVVLMD\D��0�<���+DGL��<�6���'DUPDZDQ��
,�:��� ������ .XDOLWDV� 3DSDQ� =HSK\U� 3HOHSDK�
6DZLW� GDQ� 3DSDQ� .RPSRVLW� .RPHUVLDO� 6HEDJDL�
%DKDQ�%DQJXQDQ��-XUQDO�7HNQLN�6LSLO������������
-���� 
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:DUGDQL��/���0DVVLMD\D��0�<���+DGL��<�6���'DUPDZDQ��
,�:��� ������ .XDOLWDV� 3DSDQ� =HSK\U� 3HOHSDK�
6DZLW� GDQ� 3DSDQ� .RPSRVLW� .RPHUVLDO� 6HEDJDL�
%DKDQ�%DQJXQDQ��-XUQDO�7HNQLN�6LSLO������������
-���� 

:DUGDQL�� /���0DVVLMD\D�� 0�<��� +DGL�� <�6��� 'DUPDZDQ��
,�:����������3HUIRUPDQFH�RI�=HSK\U�%RDUG�0DGH�
IURP�9DULRXV�5ROOLQJ�&UXVK�1XPEHU�$QG� 3DOP�
2LO� 3HWLROH� 3DUWV�� $JULFXOWXUH�� )RUHVWU\� DQG����
)LVKHULHV���������������-����� 

3XEOLVKHG� RQOLQH� 0DUFK� ���� ����� �KWWS���
ZZZ�VFLHQFHSXEOLVKLQJJURXS�FRP�M�DII�� GRL��
���������M�DII������������ 

:DUGDQL��/���0DVVLMD\D��0�<���+DGL��<�6���'DUPDZDQ��
,�:���������.XDOLWDV�3DSDQ�=HSK\U�GDUL�3HOHSDK�
6DZLW� �(OHDLV� JXHQHQVLV� -DFT��� -�� ,OPX� GDQ�
7HNQRORJL�.D\X�7URSLV������������-���� 

:DUGDQL��/���5LVQDVDUL��,����+DGL��<�6���GDQ�<DVQL��������
3HQJDUXK� 3RO\PHULVDVL� SDGD� 0RGLILNDVL� .D\X���
-DERQ� GDUL� 6HUDQJDQ� 5D\DS�7DQD� � �&RSWRWKHUPHV�
&XUYLJQDWKXV� +ROPJUHQ�� <RJ\DNDUWD�� 6HPLQDU�
0$3(.,�� 1RYHPEHU�� 2QOLQH� 3URFHGLQJV���
ZZZ�0$3(.,����� 
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