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3(1'$+8/8$1� 

3DNDQ� PHUXSDNDQ� SHQHQWX� NHEHUKDVLODQ� XVDKD�

EXGL� GD\D� SHULNDQDQ�NDUHQD� ELD\D� SDNDQ�PHUXSDNDQ�

NRPSRQHQ� WHUEHVDU� GDUL� NHVHOXUXKDQ� ELD\D� SURGXNVL�

�6KDPVKDN� GDQ� $QGHUVRQ�� ������� .HWHUJDQWXQJDQ�

WHUKDGDS� VXSODL� EDKDQ� EDNX� \DQJ� KDUXV� GLLPSRU�

PHPEXDW�KDUJD�SDNDQ�WHUXV�PHQLQJNDW�GDUL�ZDNWX�NH�

ZDNWX�� 8QWXN� PHQJXUDQJL� NHWHUJDQWXQJDQ� WHUVHEXW�

PDND� GLODNXNDQ� SHQFDULDQ� PDWHULDO� DOWHUQDWLI��

%HEHUDSD� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ�

PHQ\HEXWNDQ� EDKZD� EDKDQ� EDNX� ORNDO� VHSHUWL� ELML�

NDUHW�� ELML� NDSXN�� NXOLW� VLQJNRQJ�� NRSUD�� NXOLW� EXDK�

NDNDR�� GDQ� EXQJNLO� NHODSD� �(GULDQL�� ������

3DPXQJNDV�HW�DO��������� -XVDGL�HW�DO���������=XUDLGD�

HW� DO��� ������ GDSDW� GLMDGLNDQ� VHEDJDL� EDKDQ� EDNX�

SDNDQ�� $NDQ� WHWDSL�� SHPDQIDDWDQQ\D� VHEDJDL� EDKDQ�

SDNDQ�WHUNHQGDOD�ROHK�NHWHUVHGLDDQQ\D�\DQJ�WHUEDWDV��

2OHK�NDUHQD�LWX��SHQFDULDQ�EDKDQ�EDNX�DOWHUQDWLI� ODLQ�

SHUOX� GLODNXNDQ�� WHUXWDPD� \DQJ� WHUVHGLD� EHUOLPSDK�

GDQ�EHOXP�GLPDQIDDWNDQ�VHFDUD�RSWLPDO���� 

*OLVHURO�PHUXSDNDQ�VDODK�VDWX�EDKDQ�EDNX�ORNDO�

\DQJ� SRWHQVLDO�� +DO� LQL� GLNDUHQDNDQ� JOLVHURO� \DQJ�

PHUXSDNDQ� KDVLO� VDPSLQJ� XWDPD� GDUL� LQGXVWUL�

ELRGLHVHO� WHUGDSDW� GDODP� MXPODK� \DQJ� EHUOLPSDK�

�'DVDUL�HW� DO��� ������� ,QGXVWUL� ELRGLHVHO� GL� ,QGRQHVLD�

EHUNHPEDQJ�FXNXS�VLJQLILNDQ��3DGD�WDKXQ�������WRWDO�

NDSDVLWDV� SURGXNVL� ELRGLHVHO� PHQFDSDL� ����� MXWD� WRQ�

DWDX�VHWDUD�GHQJDQ������MXWD�NLOR�OLWHU�GDQ�WDKXQ������

PHQLQJNDW�PHQMDGL������ MXWD� WRQ��0XUWLQLQJUXP�GDQ�

)LUGDXV�� ������� -XPODK� JOLVHURO� \DQJ� GLKDVLONDQ�

PHQFDSDL�VHNLWDU���±����GDUL�WRWDO�YROXPH�ELRGLHVHO�

�'DUQRNR�GDQ�&KHU\DQ���������9ROXPH�JOLVHURO�\DQJ�

PHUXSDNDQ�KDVLO�VDPSLQJ�LQL�WHUXV�PHQLQJNDW�VHMDODQ�

GHQJDQ� SHQLQJNDWDQ� SURGXNVL� ELRGLHVHO�� *OLVHURO�

\DQJ� EHUOLPSDK� WHUVHEXW� EHUSRWHQVL� PHQLPEXONDQ�

PDVDODK� OLQJNXQJDQ� MLND� WLGDN� GLRODK� GDQ�
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7KH� DLP� RI� WKLV� UHVHDUFK� ZDV� WR� GHWHUPLQH� WKH� RSWLPXP� SHUFHQWDJH� RI� JO\FHURO� DGGLWLRQ� LQWR� WKH� GLHWV� RI� � 1LOH� 7LODSLD� �2UHRFKURPLV�
QLORWLFXV��RQ�JURZWK�SHUIRUPDQFH��IHHG�FRQYHUWLRQ�UDWLR��DQG�VXUYLYDO�UDWH��7KH�UHVHDUFK�ZDV�FRQGXFWHG�XVLQJ����DTXDULD�ZLWK�WKH�VL]H�RI����
[����[����FP���HDFK�FRQWDLQLQJ����2��QLORWLFXV�ZLWK�DYHUDJH�LQLWLDO�ZHLJKW�RI�������������J��7KH�H[SHULPHQW�ZDV�FRQGXFWHG�XVLQJ�D�FRPSOHWH�
UDQGRP�GHVLJQ�ZLWK�ILYH�WUHDWPHQWV�DQG�WKUHH�UHSOLFDWLRQV��,VRQLWURJHQRXV�������DQG�LVRFDORULF�����0- �NJ-���GLHWV�ZHUH�SURYLGHG�IRU����GD\V�
RI�UHDULQJ�SHULRG��)LYH�GLHWV�ZHUH�IRUPXODWHG�ZLWK�JO\FHURO�FRQWHQW�RI�����*��������*���������*����������*�����DQG������*�����)LVK�ZHUH�
IHG� WZLFH�GDLO\�ZLWK� H[SHULPHQWDO� GLHW� DW� VDWLDWLRQ� OHYHO�� 7KH� UHVXOW� VKRZHG� WKDW� DGGLWLRQ� RI� ����JO\FHURO� LQ� WKH�GLHW� �*���� SUHVHQWHG� WKH�
KLJKHVW�YDOXHV�IRU�ZHLJKW�JDLQ�������������������VSHFLILF�JURZWK�UDWH�����������������SURWHLQ�UHWHQWLRQ������������������SURWHLQ�HIILFLHQF\�
UDWLR�����������������OLSLG�UHWHQWLRQ������������������DQG�IHHG�FRQYHUWLRQ�UDWLR�����������������3��������6XUYLYDO�UDWH�ZDV�QRW�DIIHFWHG�E\�
GLHWDU\�FRQWDLQLQJ�JO\FHURO��3!�������7KHUHIRUH��DGGLWLRQ�RI�����JO\FHURO�LQWR�WKH�GLHW�JDYH�D�VLJQLILFDQW�LQFUHDVH�RQ�JURZWK�SHUIRUPDQFH�
DQG�IHHG�FRQYHUWLRQ�UDWLR�ZLWKRXW�DGYHUVH�HIIHFW�RQ�VXUYLYDO�UDWH�RI�1LOH�7LODSLD� 

 

.H\�ZRUGV��*O\FHURO��JU RZWK��VXUYLYDO��IHHG�FRQYHU WLRQ�UDWLR��1LOH�7LODSLD� 
 

$%675$.� 
3HQHOLWLDQ� LQL� EHUWXMXDQ�XQWXN�PHQHQWXNDQ�SHUVHQWDVH� RSWLPXP�SHQDPEDKDQ�JOLVHURO� GDODP�SDNDQ� LNDQ�1LOD� �2UHRFKURPLV�QLORWLFXV�� GDQ�
SHQJDUXKQ\D�WHUKDGDS�SHUWXPEXKDQ��NRQYHUVL�SDNDQ��GDQ�NHODQJVXQJDQ�KLGXS��3HQHOLWLDQ�PHQJJXQDNDQ����DNXDULXP�EHUXNXUDQ����[����[����
FP���PDVLQJ-PDVLQJ�EHULVL����HNRU� LNDQ�1LOD�GHQJDQ�EHUDW�DZDO�UDWD-UDWD�������������J��3HQHOLWLDQ�PHQJJXQDNDQ�UDQFDQJDQ�DFDN� OHQJNDS�
GHQJDQ� OLPD� SHUODNXDQ� GDQ� WLJD� XODQJDQ�� 3DNDQ� XML� GLEXDW� LVRSURWHLQ� ������ GDQ� LVRNDORUL� ���� 0- �NJ-��� VHUWD� GLVLDSNDQ� XQWXN� PDVD�
SHPHOLKDUDDQ� ��� KDUL�� /LPD� SDNDQ� XML� GLEXDW� GHQJDQ� NDQGXQJDQ� JOLVHURO� ��� �*���� ��� �*���� ���� �*����� ���� �*����� GDQ� ���� �*�����
3HPEHULDQ� SDNDQ� GLODNXNDQ� GXD� NDOL� GDODP� VHKDUL� VHNHQ\DQJQ\D�� +DVLO� SHQHOLWLDQ�PHQXQMXNNDQ� EDKZD� SHQDPEDKDQ� JOLVHURO� ���� �*����
PHPEHULNDQ�KDVLO�WHUEDLN�XQWXN�SDUDPHWHU�SHUWDPEDKDQ�ERERW�������������������ODMX�SHUWXPEXKDQ�VSHVLILN�����������������UHWHQVL�SURWHLQ�
������� �� �������� UDVLR� HILVLHQVL� SURWHLQ� ������ �� �������� UHWHQVL� OHPDN� ������� �� �������� GDQ� NRQYHUVL� SDNDQ� ������ �� ������� �3��������
6HEDOLNQ\D�� SDUDPHWHU� NHODQJVXQJDQ� KLGXS� LNDQ� WLGDN� WHUSHQJDUXK� ROHK� SHQDPEDKDQ� JOLVHURO� �3!������� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� LQL��
SHQDPEDKDQ�JOLVHURO�����GDODP�SDNDQ�PDPSX�PHQLQJNDWNDQ�SHUWXPEXKDQ�GDQ�NRQYHUVL�SDNDQ� WDQSD�PHPHQJDUXKL�NHODQJVXQJDQ�KLGXS�
LNDQ�1LOD�� 
 

.DWD�.XQFL��*OLVHURO��SHU WXPEXKDQ��NHODQJVXQJDQ�KLGXS��U DVLR�NRQYHUVL�SDNDQ��LNDQ�1LOD�  
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GLPDQIDDWNDQ�GHQJDQ�EDLN�� 

*OLVHURO� \DQJ� GLKDVLONDQ� GDUL� LQGXVWUL� ELRGLHVHO�

PHPLOLNL� WLQJNDW� NHPXUQLDQ� \DQJ� UHQGDK� �FUXGH�

JO\FHURO��� *OLVHURO� PHUXSDNDQ� VHQ\DZD� DONRKRO�

WULKLGUDW� GHQJDQ� WLJD� JXJXV� IXQJVL� KLGURNVLO� GDQ�

PHPLOLNL�PDVVD�PRODU�������J�PRO-���WLGDN�EHUZDUQD��

WLGDN� EHUEDX�� WHUDVD� PDQLV�� VHUWD� DPDQ� GLNRQVXPVL�

MLND�GLSURGXNVL� VHFDUD�*RRG�0DQXIDFWXULQJ�3UDFWLFH�

�*03�� �)'$�� ������� .RQWDPLQDQ� \DQJ� KDUXV�

GLSHUKDWLNDQ� GDODP� JOLVHURO� DGDODK� PHWDQRO�� .DGDU�

PHWDQRO� GDODP� JOLVHURO� KDUXV� NXUDQJ� GDUL� �����

�.DVV��������XQWXN�PHQMDPLQ�NHDPDQDQQ\D�VHEDJDL�

EDKDQ� SDNDQ�� 3HQJJXQDDQ� JOLVHURO� GDODP� LQGXVWUL�

SDNDQ� GDSDW� PHQMDGL� VROXVL� XQWXN� PHQJXUDQJL�

SHQXPSXNDQ� JOLVHURO� \DQJ� GLKDVLONDQ� GDUL� SURGXNVL�

ELRGLHVHO�� 

%HEHUDSD� SHQHOLWLDQ� PHQJHQDL� SHQJJXQDDQ�

JOLVHURO�GDODP�SDNDQ�WHUQDN�GDQ�XQJJDV�PHPEHULNDQ�

UHVSRQ� SRVLWLI�� /DPPHUV� HW� DO�� ������� PHQ\HEXWNDQ�

EDKZD�NHFHUQDDQ�HQHUJL�FUXGH�JO\FHURO�GDODP�SDNDQ�

EDEL� VHWDUD� GHQJDQ� NHFHUQDDQ� HQHUJL� MDJXQJ� GDQ�

NHGHODL��%DEL�\DQJ�GLEHUL�SDNDQ�GHQJDQ�SHQDPEDKDQ�

���� JOLVHURO� WLGDN� PHQXQMXNNDQ� JDQJJXDQ�

SHUWXPEXKDQ�� 3HQJJXQDDQ� ���� JOLVHURO� GDODP� ����

NRQVHQWUDW� \DQJ� GLFDPSXU� GHQJDQ� ���� MHUDPL� SDGD�

SDNDQ� NDPELQJ� WHUEXNWL� WLGDN� EHUSHQJDUXK� WHUKDGDS�

NRQVXPVL� SDNDQ�� SHUWXPEXKDQ�� HILVLHQVL� SDNDQ�� GDQ�

NXDOLWDV� NDUNDV� �7XRER�� �������&HUUDWH� HW� DO�� �������

PHODSRUNDQ�EDKZD�SHQJJXQDDQ������JOLVHURO�GDODP�

SDNDQ� D\DP� EURLOHU� PHPEHULNDQ� KDVLO� \DQJ� OHELK�

EDLN� GLEDQGLQJNDQ� GHQJDQ� NRQWURO�� 3HPDQIDDWDQ�

JOLVHURO� KDVLO� VDPSLQJ� LQGXVWUL� ELRGLHVHO� VHEDJDL�

EDKDQ� SDNDQ� WHUQDN� WHUVHEXW� WLGDN� PHQXQMXNNDQ�

DGDQ\D� JHMDOD� NHUDFXQDQ� PHWDQRO� �&KDQMXOD� HW� DO���

������� 

3HQJJXQDDQ�JOLVHURO�GDODP�SDNDQ�LNDQ�DLU�WDZDU�

QHJDUD� VXEWURSLV� WHODK� GLODSRUNDQ� ROHK� /L� HW� DO��

�������GDQ�1HX�HW�DO�� ��������$NDQ� WHWDSL� LQIRUPDVL�

SHPDQIDDWDQ�JOLVHURO�SDGD�SDNDQ�LNDQ�DLU�WDZDU�WURSLV�

PDVLK�VDQJDW�VHGLNLW��0HXUHU�HW�DO����������3HQHOLWLDQ�

LQL� EHUWXMXDQ� XQWXN� PHPEHULNDQ� LQIRUPDVL� WHQWDQJ�

SHQJDUXK�SHQDPEDKDQ�JOLVHURO�KDVLO�VDPSLQJ�LQGXVWUL�

ELRGLHVHO� GDODP� SDNDQ� LNDQ� 1LOD� �2�� QLORWLFXV��

WHUKDGDS� SHUWXPEXKDQ�� NRQYHUVL� SDNDQ�� GDQ�

NHODQJVXQJDQ�KLGXS�� 
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3HQHOLWLDQ�GLODNXNDQ�SDGD�EXODQ�-DQXDUL±0DUHW������

GL�/DERUDWRULXP�%DVDK�%DODL�5LVHW� 3HULNDQDQ�%XGL�

GD\D� $LU� 7DZDU� GDQ� 3HQ\XOXKDQ� 3HULNDQDQ�� -O��

6HPSXU� 1R�� �� %RJRU�� 5DQFDQJDQ� SHUFREDDQ� \DQJ�

GLODNXNDQ� DGDODK� 5DQFDQJDQ� $FDN� /HQJNDS� �5$/��

GHQJDQ� OLPD� SHUODNXDQ� GDQ� WLJD� XODQJDQ�� 3DNDQ� XML�

GLEXDW� LVRSURWHLQ� ������ GDQ� LVRNDORUL� ���� 0-�NJ-���

GHQJDQ�SHQDPEDKDQ�JOLVHURO�����*��������*��������

�*����������*�����GDQ������*�����7DEHO���� 

*OLVHURO� \DQJ� GLJXQDNDQ� PHUXSDNDQ� KDVLO�

VDPSLQJ� GDUL� SHPEXDWDQ� ELRGLHVHO� EHUEDKDQ� EDNX�

PLQ\DN� VDZLW�� %DKDQ� EDNX� ODLQ� VHSHUWL� WHSXQJ� LNDQ��

WHSXQJ� NHGHODL�� WHSXQJ� SROODUG�� WHSXQJ� MDJXQJ��

PLQ\DN� LNDQ�� FDPSXUDQ� YLWDPLQ� GDQ� FDPSXUDQ�

PLQHUDO� EHUDVDO� GDUL� VXPEHU� NRPHUVLDO�� 3HPEXDWDQ�

SDNDQ� GLODNXNDQ� GHQJDQ�PHQJLNXWL� SURVHGXU� GDUL�/L�

HW� DO�� �������� 3HOHW� \DQJ� VXGDK� GLFHWDN� VHODQMXWQ\D�

GLNHULQJNDQ� GL� GDODP� RYHQ� SDGD� VXKX� ��� �&� XQWXN�

PHPLQLPDONDQ� NDQGXQJDQ� DLU� GDQ� PHQJKLODQJNDQ�

UHVLGX�PHWDQRO�\DQJ�PXQJNLQ�PDVLK�DGD��3HOHW�\DQJ�

VXGDK� MDGL� NHPXGLDQ� GLPDVXNNDQ� NH� GDODP� SODVWLN�

NHGDS� XGDUD� GDQ� GLVLPSDQ� GDODP� OHPDUL� SHQGLQJLQ�

KLQJJD�GLJXQDNDQ� 

,NDQ� 1LOD� \DQJ� GLJXQDNDQ� VHEDJDL� LNDQ� XML�

EHUDVDO� GDUL� ,QVWDODVL� /LWEDQJ� 3ODVPD� 1XWIDK��

&LMHUXN�� %RJRU� GHQJDQ� ERERW� DZDO� ����� �� ����� J��

:DGDK� SHQHOLWLDQ� EHUXSD� DNXDULXP� EHUXNXUDQ� ��� [�

��� [� ��� FP�� VHEDQ\DN� ��� XQLW� \DQJ� GLOHQJNDSL�

GHQJDQ�DHUDVL�GDQ�VLVWHP�UHVLUNXODVL��,NDQ�XML�GLWHEDU�

VHEDQ\DN� ��� HNRU� SHU� ZDGDK�� 6HEHOXP� SHUODNXDQ�

GLPXODL�� LNDQ� GLDGDSWDVLNDQ� GHQJDQ� SDNDQ� NRQWURO�

�*��� VHODPD� �� KDUL�� 6HODPD� ��� KDUL� SHQJDPDWDQ��

SHQLPEDQJDQ�ERERW�LNDQ�XML�GLODNXNDQ�SDGD�DZDO�GDQ�

DNKLU� SHPHOLKDUDDQ�� ,NDQ� \DQJ� PDWL� VHODPD�

SHPHOLKDUDDQ� GLNHOXDUNDQ� GDQ� GLWLPEDQJ�� 3DNDQ� XML�

GLEHULNDQ� VHNHQ\DQJQ\D� GXD� NDOL� VHKDUL� SDGD� SDJL�

GDQ�VRUH�KDUL�� 

 

5HVSRQ�3HUWXPEXKDQ 

6HWHODK� SHPEHULDQ� SDNDQ� XML� VHODPD� ��� KDUL��

SDUDPHWHU�NLQHUMD�SHUWXPEXKDQ�\DQJ�GLDPDWL�DGDODK��

ODMX� SHUWXPEXKDQ� VSHVLILN� �6*5��� GLKLWXQJ�

EHUGDVDUNDQ� SHUVDPDDQ� GDUL� 6FKXO]� HW� DO�� ��������

UHWHQVL�SURWHLQ��UDVLR�HILVLHQVL�SURWHLQ��UHWHQVL� OHPDN��



  ���� 

6XU\DQLQJUXP�HW�DO��-�3HQJDUXK�3HQDPEDKDQ�*OLVHURO�SDGD�3DNDQ� 

 

UDVLR� NRQYHUVL� SDNDQ� GDQ� NHODQJVXQJDQ� KLGXS�� GL-

KLWXQJ�EHUGDVDUNDQ�SHUVDPDDQ�GDUL�7DNHXFKL�������� 

$QDOLVLV�.LPLD�GDQ�6WDWLVWLN 

$QDOLVLV�SURNVLPDW�GLODNXNDQ�SDGD�EDKDQ�SDNDQ��

SDNDQ� XML�� GDQ� WXEXK� LNDQ� GHQJDQ� PHWRGH� \DQJ�

GLWHWDSNDQ� ROHK� $VVRFLDWLRQ� RI� 2IILFLDO� $QDO\WLFDO�

&KHPLVWV� �$2$&�� �������� .DGDU� DLU� GLDQDOLVLV�

GHQJDQ� PHQJHULQJNDQ� PDWHULDO� PHQJJXQDNDQ� RYHQ�

PHNDQLV� SDGD� VXKX� ���±���� �&� VHODPD� �� MDP��

3URWHLQ� GLDQDOLVLV� PHQJJXQDNDQ� PHWRGH� .MHOGDKO��

DQDOLVLV� VHUDW� NDVDU� PHQJJXQDNDQ� PHWRGH� SHODUXWDQ�

DVDP�GDQ�EDVD�NXDW� VHUWD�SHPDQDVDQ��DQDOLVLV� OHPDN�

PHQJJXQDNDQ� PHWRGH� 6R[KOHW�� GDQ� NDGDU� DEX�

PHQJJXQDNDQ� PHWRGH� SHPDQDVDQ� GDODP� WDQXU� SDGD�

VXKX� ���� �&�� $QDOLVLV� KHPDWRORJL� GLODNXNDQ� XQWXN�

PHQJHWDKXL� MXPODK� KHPRJORELQ�� KHPDWRNULW� GDQ�

HULWURVLW�GDODP�GDUDK�LNDQ�XML�� 

3HXEDK� WLQJNDW� NRQVXPVL� SDNDQ�� ODMX�

SHUWXPEXKDQ�VSHVLILN�� UHWHQVL�SURWHLQ�� UDVLR�HILVLHQVL�

SURWHLQ��UHWHQVL�OHPDN��NRQYHUVL�SDNDQ��NHODQJVXQJDQ�

KLGXS�� NRPSRVLVL� NLPLD� GDJLQJ�� GDQ� KHPDWRORJL�

GDUDK� GLDQDOLVLV� PHQJJXQDNDQ� 6366� ����� XQWXN� XML�

NHQRUPDODQ��KRPRJHQLWDV�GDQ�$129$�GHQJDQ�XML�)�

�. ������ GDQ� ELOD� EHUEHGD� Q\DWD� GLXML� OHELK� ODQMXW�

PHQJJXQDNDQ� XML� 'XQFDQ�� 3DUDPHWHU� NXDOLWDV� DLU�

�VXKX��S+�GDQ�'2��GLDQDOLVLV�VHFDUD�GHVNULSWLI�� 

+$6,/� 

.LQHUMD� SHUWXPEXKDQ� LNDQ� 1LOD� GHQJDQ�

SDUDPHWHU� XML� ODMX� SHUWXPEXKDQ� VSHVLILN�� UHWHQVL�

SURWHLQ�� UDVLR� HILVLHQVL� SURWHLQ�� UHWHQVL� OHPDN�� UDVLR�

NRQYHUVL� SDNDQ�� GDQ� NHODQJVXQJDQ� KLGXS� VHWHODK�

SHPEHULDQ�SDNDQ�VHODPD����KDUL�GLSHUOLKDWNDQ�GDODP�

7DEHO���� 

%HUGDVDUNDQ� KDVLO� XML� VWDWLVWLN� GLNHWDKXL� EDKZD�

SDNDQ� \DQJ� GLWDPEDKNDQ� JOLVHURO� ���� �*����

PHPEHULNDQ� KDVLO� WHUEDLN� GDQ� EHUEHGD� Q\DWD� GDUL�

NRQWURO� �3������� XQWXN� SDUDPHWHU� ODMX� SHUWXPEXKDQ�

VSHVLILN� ����������� UHWHQVL� SURWHLQ� ���������� UDVLR�

HILVLHQVL�SURWHLQ� ��������UHWHQVL� OHPDN� ����������GDQ�

NRQYHUVL� SDNDQ� �������� 6HEDOLNQ\D�� SDUDPHWHU�

NHODQJVXQJDQ� KLGXS� WLGDN� PHQXQMXNNDQ� SHUEHGDDQ�

DQWDUD� VHPXD� SHUODNXDQ� �3!������ GHQJDQ� QLODL�

EHUNLVDU������±�������� 

.DGDU�DLU�GDQ�OHPDN�SDGD�GDJLQJ�LNDQ�1LOD�\DQJ�

GLEHUL� SDNDQ� GHQJDQ� SHQDPEDKDQ� JOLVHURO�

GLWDPSLONDQ� GDODP� 7DEHO� ��� *OLVHURO� PHPHQJDUXKL�

NDGDU� OHPDN�GDJLQJ� LNDQ�1LOD� VHFDUD�Q\DWD� �3�������

GDQ� LNDQ� XML� \DQJ� GLEHUL� SDNDQ�*���PHPLOLNL� GDJLQJ�

GHQJDQ�NDGDU�OHPDN�WHUWLQJJL���������%.�� 

+HPDWRORJL� GDUDK� LNDQ�1LOD� \DQJ� GLEHUL� SDNDQ�

XML� GLWDPSLONDQ� GDODP� 7DEHO� ��� +DVLO� XML� VWDWLVWLN�

PHQXQMXNNDQ� EDKZD� SHQDPEDKDQ� JOLVHURO� KLQJJD�

7DEHO����.RPSRVLVL�EDKDQ�GDQ�KDVLO�DQDOLVLV�SURNVLPDW�SDNDQ�XML��&RPSRVLWLRQ�DQG�SUR[\PDWH�DQDO\VLV��
RI�WKH�H[SHULPHQWDO�GLHWV� 

%DKDQ�SDNDQ� � ��)HHG�LQJUHGLHQWV�� �  3DNDQ�XML��7HVW�GLHWV��J�NJ-�
 

*� *� *�� *�� *�� 

7HSXQJ�LNDQ��ILVK�PHDO�� ����� ����� ����� ����� ����� 

7HSXQJ�NHGHODL��VR\DEHDQ�PHDO� ��� ��� ��� ��� ��� 

*OLVHURO��JO\FHURO�� � �� ��� ��� ��� 

3ROODUG��ZKHDW�EUDQ� ��� ��� ��� ��� ��� 

7HSXQJ�MDJXQJ��FRUQ�PHDO�� ��� ��� ��� �� � 

0LQ\DN�LNDQ��ILVK�RLO�� ��� ��� ��� ��� ��� 

&DPSXUDQ�YLWDPLQ���YLWDPLQ�PL[� �� �� �� �� �� 

&DPSXUDQ�PLQHUDO��PLQHUDO�PL[� � � � � � 

7RWDO��WRWDO� ���� ���� ���� ���� ���� 

.RPSRVLVL�SURNVLPDW����%.���3UR[\PDWH�FRPSRVLWLRQ�����':�     

3URWHLQ��FUXGH�SURWHLQ�� ����� ����� ����� ����� ����� 

/HPDN��FUXGH�OLSLG�� ���� ���� ���� ���� ���� 

���� ���� ���� ���� ���� $EX��DVK�� 
(QHUJL�7RWDO��*URVV�(QHUJ\���0-�NJ-�� ����� ����� ����� ����� ���� 

.HWHUDQJDQ��1RWH���(QHUJL�WRWDO�GLKLWXQJ�EHUGDVDUNDQ�QLODL�NRQYHUVL�SURWHLQ� ������0-�NJ-���OHPDN������0-�NJ-���%(71������0-�NJ-���15&��
�������&DOFXODWLRQ�IURP�WKH�GHWHUPLQHG�SURWHLQ��OLSLG�DQG�1)(�RI�WKH�GLHW�XVLQJ�JURVV�HQHUJ\�FRQYHUWLRQ�FRHIILFLHQWV�
RI������0-�NJ-��������0-�NJ-��DQG������0-�NJ-��15&�������� 



���� 

%HULWD�%LRORJL�������-�$JXVWXV����� 

 

���� GDODP� SDNDQ� WLGDN� PHPHQJDUXKL� NRQGLVL�

KHPDWRORJL�GDUDK��3!������ 

3DUDPHWHU�NXDOLWDV�DLU�PHGLD�SHPHOLKDUDDQ�\DQJ�

GLJXQDNDQ� VHODPD� PDVD� SHPHOLKDUDDQ� GLSHUOLKDWNDQ�

GDODP� 7DEHO� ��� +DVLO� SHQJXNXUDQ� PHQJLQGLNDVLNDQ�

EDKZD� DLU� \DQJ� GLJXQDNDQ� UHODWLI� EDLN� GDQ�

PHQGXNXQJ� SHUWXPEXKDQ� VHUWD� NHODQJVXQJDQ� KLGXS�

LNDQ�1LOD�� 

 

3(0%$+$6$1 

3HUWXPEXKDQ� DNDQ� WHUMDGL� MLND� MXPODK� QXWULVL�

GDODP� SDNDQ� \DQJ� GLFHUQD� GDQ� GLVHUDS� ROHK� LNDQ�

OHELK� EHVDU� GDULSDGD� MXPODK� \DQJ� GLSHUOXNDQ� XQWXN�

SHPHOLKDUDDQ� WXEXKQ\D� �/RYHOO�� ������� ,NDQ� \DQJ�

GLEHUL� SHUODNXDQ� SDNDQ� *��� PHQJKDVLONDQ� ODMX�

SHUWXPEXKDQ� VSHVLILN� WHUWLQJJL� ������ ��KDUL-���

GLEDQGLQJNDQ� SHUODNXDQ� ODLQ� GDQ� VHFDUD� VWDWLVWLN�

EHUEHGD� Q\DWD� GDUL� NRQWURO� �3�������� &RUWH]--DFLQWR�

HW� DO�� �������PHQ\HEXWNDQ�EDKZD� ODMX� SHUWXPEXKDQ�

VSHVLILN�WHUNDLW�HUDW�GHQJDQ�SHUWDPEDKDQ�ERERW�WXEXK�

\DQJ� EHUDVDO� GDUL� SDNDQ� \DQJ� GLNRQVXPVL��

3HUWDPEDKDQ� ERERW� WXEXK� WHUNDLW� GHQJDQ� WLQJNDW�

NRQVXPVL� SDNDQ� \DQJ� DNDQ� EHUSHQJDUXK� WHUKDGDS�

HNVSUHVL� SRWHQVL� WXPEXK�� %ROOLHW� HW� DO�� �������

PHQ\HEXWNDQ� EDKZD� WLQJNDW� NRQVXPVL� SDNDQ� MXJD�

GLVHEDENDQ�ROHK�SDODWLELOLW\�SDNDQ��GL�VDPSLQJ�IDNWRU�

QXWULVL�� OLQJNXQJDQ�� GDQ� WLQJNDK� ODNX� LNDQ�� � 3DNDQ�

\DQJ� GLNRQVXPVL� ROHK� LNDQ� GDUL� VHPXD� SHUODNXDQ�

WLGDN�EHUEHGD��3!�������DUWLQ\D�SHQDPEDKDQ�JOLVHURO�

EDKNDQ�KLQJJD�����GDODP�SDNDQ�WLGDN�PHPHQJDUXKL�

SDODWLELOLW\�SDNDQ�� 

6DODK� VDWX� IDNWRU� QXWULVL� \DQJ� PHQHQWXNDQ�

SHUWXPEXKDQ� LNDQ� DGDODK� NDQGXQJDQ� SURWHLQ� GDQ�

NRPSRVLVL� DVDP� DPLQR� SDNDQ�� .DQGXQJDQ� SURWHLQ�

SDNDQ�\DQJ�GLFREDNDQ�GDODP�SHQHOLWLDQ�DGDODK������

+DVLO� SHQHOLWLDQ� GDQ� DQDOLVLV� VLGLN� UDJDP�

PHQXQMXNNDQ� EDKZD� SHQJJXQDDQ� JOLVHURO� VHEDQ\DN�

���� �*���� PHPEHULNDQ� UHWHQVL� SURWHLQ� WHUWLQJJL�

��������� GDQ� VHFDUD� VWDWLVWLN� EHUEHGD� Q\DWD� GDUL�

NRQWURO� �3�������� 5HWHQVL� SURWHLQ� ����PHQXQMXNNDQ�

7DEHO����.LQHUMD�SHUWXPEXKDQ�2��QLORWLFXV�\DQJ�GLEHUL�SDNDQ�GHQJDQ�NDQGXQJDQ�JOLVHURO�\DQJ�EHUEHGD����
 �*URZWK�SHUIRUPDQFH�RI�2��QLORWLFXV�IHG�ZLWK�H[SHULPHQWDO�GLHWV�FRQWDLQLQJ�JUDGHG�OHYHOV�RI�JO\FHURO� 

3DNDQ�8ML��7HVW�GLHWV� 
3HXEDK��9DULDEOH� 

*� *� *�� *�� *�� 

%RERW�DZDO��J� ����������� ����������� ����������� ����������� ����������� 

,QLWLDO�ZHLJKW      

%RERW�DNKLU��J� ����������� ����������� ����������� ����������� ����������� 

)LQDO�ZHLJKW      

3HUWDPEDKDQ�ERERW���� ������������D ������������D �������������E ������������D ������������D 
:HLJKW�JDLQ      

3DNDQ�\DQJ�GLNRQVXPVL 
��J�HNRU-�� 

�����������D �����������D �����������D �����������D �����������D 

)HHG�LQWDNH��J�ILVK-��      

5HWHQVL�SURWHLQ���� ������������D ������������E ������������F ������������E ������������E 
3URWHLQ�UHWHQWLRQ      

5HWHQVL�OHPDN���� ������������D ������������E ������������F ������������EF ������������EF 
/LSLG�UHWHQWLRQ      

5DVLR�HILVLHQVL�SURWHLQ �����������D �����������E �����������F �����������EF �����������E 
3URWHLQ�HIILFLHQF\�UDWLR      

/DMX�SHUWXPEXKDQ�
VSHVLILN 

���KDUL-�� 
�����������D �����������DE �����������F �����������E �����������DE 

6SHFLILF�JURZWK�UDWH
���GD\-�� 

     

5DVLR�NRQYHUVL�SDNDQ ���������G ���������F ���������D ���������E ���������FG 
)HHG�FRQYHUVLRQ�UDWLR      

.HODQJVXQJDQ�KLGXS���� ����������D ����������D ����������D ����������D ����������D 
6XUYLYDO�UDWH           

.HWHUDQJDQ� �1RWH���1LODL� UDWD-UDWD�SDGD�EDULV�\DQJ�VDPD�GLLNXWL�KXUXI�VXSHUVFULSW� \DQJ�EHUEHGD�PHQXQMXNNDQ�SHUEHGDDQ�Q\DWD��3�������
�0HDQV�LQ�WKH�VDPH�URZ�IROORZHG�E\��GLIIHUHQW�VXSHUVFULSW�OHWWHUV�VKRZ�VLJQLILFDQW�GLIIHUHQFHV��3�������� 



  ���� 

6XU\DQLQJUXP�HW�DO��-�3HQJDUXK�3HQDPEDKDQ�*OLVHURO�SDGD�3DNDQ� 

 

SHUWDPEDKDQ�NDGDU�SURWHLQ�GDODP�WXEXK� LNDQ�VHWHODK�

GLODNXNDQ�SHPEHULDQ�SDNDQ�XML�VHODPD�SHPHOLKDUDDQ��

+DQGD\DQL� ������� PHQ\HEXWNDQ� EDKZD� UHWHQVL�

SURWHLQ� PHQXQMXNNDQ� MXPODK� SURWHLQ� SDNDQ� \DQJ�

GLNRQYHUVL� PHQMDGL� SURWHLQ� \DQJ� WHUVLPSDQ� GDODP�

WXEXK� LNDQ� \DQJ� GDSDW� GLVHUDS� GDQ� GLPDQIDDWNDQ�

XQWXN� PHPEDQJXQ� DWDX� PHPSHUEDLNL� VHO-VHO� WXEXK�

\DQJ� UXVDN�GDQ�GLPDQIDDWNDQ�ROHK� WXEXK� LNDQ�XQWXN�

PHWDEROLVPH� VHKDUL-KDUL�� $UWLQ\D�� LNDQ� \DQJ� GLEHUL�

SDNDQ�*��� OHELK� PDPSX�PHQJRQYHUVL� SURWHLQ� SDNDQ�

PHQMDGL� SURWHLQ� GDJLQJ� GLEDQGLQJ� LNDQ� \DQJ� GLEHUL�

SHUODNXDQ� ODLQ�� 5HWHQVL� SURWHLQ� GLSHQJDUXKL� ROHK�

EDQ\DN�IDNWRU��DQWDUD�ODLQ�NXDOLWDV�SURWHLQ�SDNDQ�GDQ�

UDVLR� DQWDUD� SURWHLQ� GDQ� HQHUJL� SDGD� SDNDQ� NDUHQD�

LNDQ� FHQGHUXQJ� PHQJJXQDNDQ� SURWHLQ� VHEDJDL�

VXPEHU�HQHUJL��:LOVRQ���������3DNDQ�SHUODNXDQ�SDGD�

SHQHOLWLDQ� LQL� GLEXDW� LVRSURWHLQ� ������ GDQ� LVRHQHUJL�

���� 0-�NJ-���� VHKLQJJD� UHWHQVL� SURWHLQ� GLSHQJDUXKL�

VHPDWD-PDWD� ROHK� NXDOLWDV� SURWHLQ� SDNDQ��3DNDQ�*���

GLGXJD� PHPLOLNL� NXDOLWDV� SURWHLQ� \DQJ� OHELK� EDLN�

GLEDQGLQJ� SDNDQ� SHUODNXDQ� ODLQ�� +DO� LQL� VHVXDL�

GHQJDQ� :HEVWHU� GDQ� /LP� ������� \DQJ� PHQ\DWDNDQ�

EDKZD� QLODL� UHWHQVL� SURWHLQ� GLWHQWXNDQ� ROHK� VXPEHU�

SURWHLQ�\DQJ�GLJXQDNDQ�GDODP�SDNDQ�GDQ�WHUNDLW�HUDW�

GHQJDQ� NXDOLWDV� SURWHLQ� \DQJ� GLWHQWXNDQ� ROHK�

NRPSRVLVL�DVDP�DPLQR�VHUWD�NHEXWXKDQ�LNDQ�WHUKDGDS�

DVDP�DPLQR�WHUVHEXW� 

'DWD� LQL� GLGXNXQJ� ROHK� QLODL� UDVLR� HILVLHQVL�

SURWHLQ�� 5DVLR� HILVLHQVL� SURWHLQ� WHUWLQJJL� WHUGDSDW�

SDGD� LNDQ� \DQJ� GLEHUL� SHUODNXDQ� *��� �������� UDVLR�

HILVLHQVL� SURWHLQ� \DQJ� VHPDNLQ� WLQJJL� PHQXQMXNNDQ�

VHPDNLQ� HILVLHQ� RUJDQLVPH� GDODP� PHPDQIDDWNDQ�

7DEHO����.DGDU�DLU �GDQ�OHPDN�GDJLQJ�LNDQ�1LOD�\DQJ�GLEHUL�SDNDQ�GHQJDQ�NDQGXQJDQ�JOLVHURO�EHUEHGD�������
 �)LOOHW� PRLVWXUH� DQG� IDW� FRQFHQWUDWLRQV� RI� 2�� QLORWLFXV� IHG� ZLWK� GLHWV� FRQWDLQLQJ� YDULRXV� OHYHOV� RI�
 JO\FHURO�� 

3HXEDK��9DULDEOH� 

3DNDQ�8ML��7HVW�GLHWV�   

*� *� *�� *�� *�� 

.DGDU�DLU�GDJLQJ�� ������������D ������������D ������������E ������������E ������������E 
)LOOHW�PRLVWXUH�      

/HPDN�GDJLQJ���%. �����������D �����������E ������������H ������������G �����������F 
          )LOOHW�OLSLG� �'0 

.HWHUDQJDQ��1RWH���1LODL�UDWD-UDWD�SDGD�EDULV�\DQJ�VDPD�GLLNXWL�KXUXI�VXSHUVFULSW�EHUEHGD�PHQXQMXNNDQ�SHUEHGDDQ�Q\DWD��3��������0HDQV�
LQ�WKH�VDPH�URZ�IROORZHG�E\��GLIIHUHQW�VXSHUVFULSW�OHWWHUV�VKRZ�VLJQLILFDQW�GLIIHUHQFHV��3�������� 

7DEHO� ��� 3DUDPHWHU� KHPDWRORJL� LNDQ� 1LOD� VHWHODK� ��� KDUL� SHPEHULDQ� SDNDQ� XML� �+DHPDWRORJLFDO����������
SDUDPHWHUV�RI�2��QLORWLFXV�DIWHU����GD\V�RI�IHHGLQJ�ZLWK�H[SHULPHQWDO�GLHWV�� 

3HXEDK��9DULDEOH� 
3DNDQ�8ML��7HVW�GLHWV� 

*� *� *�� *�� *�� 

+HPRJORELQ�J�G/-�
 �����������D �����������D �����������D �����������D �����������D 

+DHPRJORELQ�      

+HPDWRNULW�� ������������D ������������D ������������D ������������D ������������D 
+DHPDWRFULW�      

(ULWURVLW������PP-�
 �����������D �����������D �����������D �����������D �����������D 

          (U\WKURF\WHV�  

.HWHUDQJDQ� �1RWH���1LODL� UDWD� SDGD� EDULV� \DQJ� VDPD� GLLNXWL� KXUXI� VXSHUVFULSW� \DQJ� VDPD�PHQXQMXNNDQ� WLGDN� EHUEHGD� Q\DWD� �3� !� ������

�0HDQV�LQ�WKH�VDPH�URZV�IROORZHG�E\�WKH�VDPH�VXSHUVFULSW�OHWWHUV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW��3�!�������� 

7DEHO� ���1LODL� NLVDUDQ� NXDOLWDV� DLU�PHGLD� VHODPD�PDVD� SHPHOLKDUDDQ� �5DQJH�RI�ZDWHU� TXDOLW\� GXULQJ�

UHDULQJ�SHULRG� 

3DUDPHWHU��3DUDPHWHUV� .LVDUDQ��5DQJH� 

6XKX��WHPSHUDWXUH� �& ��±�� 
XQLW ���±��� S+� 

2NVLJHQ�WHUODUXW��'2� PJ�/-�
 ���±��� 



���� 

%HULWD�%LRORJL�������-�$JXVWXV����� 

 

SURWHLQ��0DKIXG]�HW�DO����������+DO� LQL�NHPXQJNLQDQ�

GLNDUHQDNDQ� NXDOLWDV� SURWHLQ� \DQJ� WHUGDSDW� SDGD�

SDNDQ�*��� OHELK� EDLN�GDULSDGD�SDNDQ�SHUODNXDQ� ODLQ��

GDODP� DUWL� NRPSRVLVL� DVDP� DPLQRQ\D� OHELK�

VHLPEDQJ�� VHKLQJJD� NHEXWXKDQ� DVDP� DPLQR� LNDQ�

WHUFXNXSL� GDQ� NHFHUQDDQ� SURWHLQ� SDNDQQ\D� OHELK�

WLQJJL��� 

5HWHQVL� OHPDN� SDGD� LNDQ� PHQJLQGLNDVLNDQ�

NHPDPSXDQ� LNDQ� PHQ\LPSDQ� GDQ� PHPDQIDDWNDQ�

OHPDN� SDNDQ�� 3DOLQJJL� HW� DO�� ������� PHQ\HEXWNDQ�

EDKZD� OHPDN� DGDODK� VXPEHU� HQHUJL� \DQJ� SRWHQVLDO�

GDQ� PXGDK� GLFHUQD�� 'LEDQGLQJNDQ� GHQJDQ� SURWHLQ�

GDQ�NDUERKLGUDW�� OHPDN�PDPSX�PHQJKDVLONDQ�HQHUJL�

\DQJ�OHELK�EHVDU��5HWHQVL�OHPDN�WHUNDLW�GHQJDQ�NDGDU�

NDUERKLGUDW�GDQ�OHPDN�SDNDQ�VHEDJDL�VXPEHU�HQHUJL��

/HPDN�GLVLPSDQ�VHEDJDL�FDGDQJDQ�XQWXN�NHEXWXKDQ�

HQHUJL� MDQJND� SDQMDQJ� VHODPD� SHULRGH� \DQJ� SHQXK�

DNWLYLWDV� DWDX� VHODPD� SHULRGH� WDQSD� PDNDQDQ� GDQ�

HQHUJL� �=RQQHYHOG� HW� DO��� �������+DVLO� SHQHOLWLDQ� LQL�

PHQXQMXNNDQ�EDKZD�UHWHQVL� OHPDN�WHUWLQJJL� WHUGDSDW�

SDGD� LNDQ� \DQJ� GLEHUL� SDNDQ� *��� ��������� GDQ�

SHPEHULDQ� JOLVHURO� SDGD� SDNDQ� VHFDUD� NHVHOXUXKDQ�

PHPEHUL� SHQJDUXK� \DQJ� Q\DWD� SDGD� UHWHQVL� OHPDN� 

�3�������� +DO� LQL� PHQXQMXNNDQ� EDKZD� LNDQ� 1LOD�

PDPSX� PHPDQIDDWNDQ� JOLVHURO� GDODP� SURVHV�

PHWDEROLVPH� GDQ� PHQJXEDK� JOLVHURO� PHQMDGL� OHPDN�

WXEXK�� .DGDU� OHPDN� WXEXK� LNDQ� SDGD� DNKLU� PDVD�

SHPHOLKDUDDQ�GLWDPSLONDQ�GDODP�7DEHO����'DWD�SDGD�

WDEHO� WHUVHEXW� PHQXQMXNNDQ� EDKZD� SHQDPEDKDQ�

JOLVHURO�GDODP�SDNDQ�PHPHQJDUXKL�OHPDN�WXEXK�LNDQ�

VHFDUD� Q\DWD� �3�������� +DO� LQL� VHMDODQ� GHQJDQ� KDVLO�

SHQHOLWLDQ� 0HQWRQ� ������� \DQJ� PHQJJXQDNDQ�

JOLVHURO� UDGLRDNWLI�� \DQJ� PHQXQMXNNDQ� EDKZD� SDGD�

LNDQ� 6DOPRQ�� JOLVHURO� GLVHUDS� NH� GDODP� GDUDK� GDQ�

MDULQJDQ� WXEXK�� *OLVHURO� PHUXSDNDQ� SUHNXUVRU� GDUL�

VLQWHVLV� WULJOLVHULGD� GDQ� IRVIROLSLG� SDGD� KDWL� GDQ�

MDULQJDQ� DGLSRVD�� ,NDQ� 1LOD� GLNHWDKXL� PHPLOLNL�

NHPDPSXDQ�PHPDQIDDWNDQ�NDUERKLGUDW�GDODP�SDNDQ�

VHEDJDL� VXPEHU� HQHUJL�� VHKLQJJD� JOLVHURO� \DQJ�

WHUGDSDW� GDODP� SDNDQ� FHQGHUXQJ� GLVLPSDQ� VHEDJDL�

OHPDN� WXEXK� VHWHODK� PHODOXL� SURVHV� HVWHULILNDVL�

GHQJDQ�DVDP�OHPDN��$OL�GDQ�$O-$VJDK�������� 

1LODL�UHWHQVL� OHPDN�SDGD�LNDQ�XML�EHUNLVDU������

±�������� +DVLO� LQL� WHUPDVXN� WLQJJL� MLND�

GLEDQGLQJNDQ� GHQJDQ� SHQHOLWLDQ� 6HWLDZDWL� GDQ�

6XSUD\XGL� ������� \DQJ� PHQ\HEXWNDQ� UHWHQVL� OHPDN�

SDGD� LNDQ�1LOD� EHUNLVDU������±�������GDQ�6XGLDUWR�

HW� DO�� ������� \DQJ� PHQ\HEXWNDQ� NLVDUDQ� �����±

�������� 1LODL� UHWHQVL� OHPDN� \DQJ� WLQJJL� WHUVHEXW�

NHPXQJNLQDQ� GLNDUHQDNDQ� DGDQ\D� NHOHELKDQ� QXWULHQ�

GDODP� EHQWXN� NDUERKLGUDW�� +DO� LQL� GLGXNXQJ� ROHK�

0RNRJLQWD� HW� DO�� ������� \DQJ� PHQ\DWDNDQ� EDKZD�

NHOHELKDQ� HQHUJL� NDUERKLGUDW� GLNRQYHUVL� PHQMDGL�

OHPDN� WXEXK� GDQ� EXNDQ� GLVLPSDQ� GDODP� EHQWXN�

NDUERKLGUDW��5HWHQVL�OHPDN�\DQJ�WLQJJL�PHQXQMXNNDQ�

EDKZD� SDGD� WXEXK� LNDQ� WHUVHEXW� WHUMDGL� SURVHV�

OLSRJHQHVLV� \DQJ� WLQJJL� \DQJ� GLVHEDENDQ� ROHK�

WLQJJLQ\D� NHFHUQDDQ� HQHUJL�� 3HQDPEDKDQ� JOLVHURO�

\DQJ� VHFDUD� VWDWLVWLN� WLGDN� PHPEHULNDQ� SHQJDUXK�

WHUKDGDS� UHWHQVL� OHPDN� SDGD� SHUODNXDQ�*���*����*����

GDQ� *��� �3!������ PHQJLQGLNDVLNDQ� EDKZD� JOLVHURO�

PHQLQJNDWNDQ� NHFHUQDDQ� HQHUJL� SDNDQ�� +DO� LQL�

GLGXNXQJ� ROHK� KDVLO� SHQHOLWLDQ� /LQ� ������� \DQJ�

PHQ\HEXWNDQ� EDKZD� SHQ\HUDSDQ� JOLVHURO� WHUMDGL� GL�

XVXV� KDOXV�� \DQJ� NHPXGLDQ� PDVXN� NH� GDODP� VLVWHP�

SHUHGDUDQ� GDUDK� GDQ� GLJXQDNDQ� ROHK� KDWL� GDQ�

MDULQJDQ� XQWXN� VLQWHVLV� JOXNRVD� PHODOXL� PHNDQLVPH�

JOXNRQHRJHQHVLV� DWDX� SURGXNVL� HQHUJL� PHODOXL�

JOLNROLVLV�GDQ� VLNOXV�DVDP�VLWUDW��*OLVHURO�PHUXSDNDQ�

SUHNXUVRU�GDUL�JOLVHUDOGHKLG-��IRVIDW�\DQJ�PHUXSDNDQ�

SURGXN� DQWDUD� GDODP� SURVHV� OLSRJHQHVLV� GDQ� MDOXU�

JOXNRQHRJHQHVLV� VHUWD� PHQJKDVLONDQ� HQHUJL� PHODOXL�

SURVHV� JOLNROLVLV� GDQ� MDOXU� DVDP� WULNDUERNVLODW� �/LQ��

������7DR�HW�DO���������%ULVRQ�HW�DO���������� 

5DVLR� NRQYHUVL� SDNDQ� PHQXQMXNNDQ�

SHUEDQGLQJDQ� DQWDUD� MXPODK� SDNDQ� \DQJ� GLEHULNDQ�

VHODPD� PDVD� SHPHOLKDUDDQ� GHQJDQ� SHUWDPEDKDQ�

ERERW� LNDQ�� 1LODL� NRQYHUVL� SDNDQ� \DQJ� UHQGDK�

PHQXQMXNNDQ� HILVLHQVL� SHPDQIDDWDQ� SDNDQ� \DQJ�

WLQJJL�GDQ�PHQJLQGLNDVLNDQ�EDKZD�SDNDQ� \DQJ�GLXML�

EHUPXWX� EDLN�� +DQGD\DQL� ������� PHQ\HEXWNDQ�

EDKZD� WLQJNDW� HILVLHQVL� SHQJJXQDDQ� SDNDQ� WHUEDLN�

GLFDSDL� SDGD� QLODL� SHQJKLWXQJDQ� NRQYHUVL� SDNDQ�

WHUHQGDK�� \DQJ� PHQXQMXNNDQ� EDKZD� SDGD� SHUODNXDQ�

WHUVHEXW�NXDOLWDV�SDNDQ�OHELK�EDLN�GDULSDGD�SHUODNXDQ�

\DQJ� ODLQ��3DNDQ�\DQJ�EHUPXWX�EDLN�GLWHQWXNDQ�ROHK�

NHVHLPEDQJDQ�QXWULHQ�\DQJ�WHUNDQGXQJ�GL�GDODPQ\D��

3HUODNXDQ� *��� PHQXQMXNNDQ� KDVLO� WHUEDLN� XQWXN�

NRQYHUVL� SDNDQ� ������� \DQJ� DUWLQ\D� XQWXN�

PHQJKDVLONDQ� �� NJ� GDJLQJ� LNDQ� GLEXWXKNDQ� SDNDQ�

VHEDQ\DN� ����� NJ�� 3DNDQ� *��� MXJD� PHQJKDVLONDQ�

SHUWDPEDKDQ� ERERW� LNDQ� WHUWLQJJL� ����������

GLEDQGLQJNDQ� SDNDQ� ODLQ� GDQ� EHUEHGD� Q\DWD� GDUL�

NRQWURO� �3�������� +DO� LQL� PHQJLQGLNDVLNDQ� EDKZD�



  ���� 

6XU\DQLQJUXP�HW�DO��-�3HQJDUXK�3HQDPEDKDQ�*OLVHURO�SDGD�3DNDQ� 

 

SDNDQ� *��� PHPLOLNL� NRPSRVLVL� QXWULHQ� \DQJ� SDOLQJ�

VHVXDL�GHQJDQ�NHEXWXKDQ�LNDQ�1LOD��VHKLQJJD�GHQJDQ�

SHPEHULDQ� SDNDQ� \DQJ� VHGLNLW� PDPSX� PHPHQXKL�

NHEXWXKDQ� QXWULHQ� XQWXN� PHWDEROLVPH� GDVDU� GDQ�

VHOHELKQ\D�GLPDQIDDWNDQ�XQWXN�SHUWXPEXKDQ�� 

.HODQJVXQJDQ� KLGXS� PHUXSDNDQ� SHUVHQWDVH�

RUJDQLVPH�\DQJ�KLGXS�SDGD�DNKLU�PDVD�SHPHOLKDUDDQ�

GDUL� VHMXPODK� RUJDQLVPH� \DQJ� GLWHEDU� SDGD� DZDO�

SHPHOLKDUDDQ� GDODP� VXDWX� ZDGDK� �<XOLDWL�� �������

'DWD�SDGD�7DEHO���PHQXQMXNNDQ�EDKZD�SHQDPEDKDQ�

JOLVHURO�KLQJJD�����GDODP�SDNDQ�WLGDN�PHPHQJDUXKL�

NHODQJVXQJDQ� KLGXS� LNDQ� 1LOD�� 6HWLDZDWL� �������

PHQ\HEXWNDQ� EDKZD� NHODQJVXQJDQ� KLGXS� LNDQ� 1LOD�

\DQJ� GLSHOLKDUD� GL� DNXDULXP� EHUNLVDU� �����±������

VHGDQJNDQ� 3XWUD� HW� DO�� ������� PHODSRUNDQ� EDKZD�

WLQJNDW�NHODQJVXQJDQ�KLGXS� LNDQ�1LOD�DGDODP�VLVWHP�

UHVLUNXODVL� VHEHVDU� �����±����� 'HQJDQ� GHPLNLDQ��

NHODQJVXQJDQ� KLGXS� LNDQ� 1LOD� SDGD� SHQHOLWLDQ� LQL�

EHUDGD� GDODP� EDWDVDQ� ZDMDU�� .HODQJVXQJDQ� KLGXS�

LNDQ� MXJD� GLSHQJDUXKL� ROHK� IDNWRU� OLQJNXQJDQ�� \DLWX�

DLU� \DQJ� GLJXQDNDQ� VHEDJDL� PHGLD� SHPHOLKDUDDQ��

3DGD� VLVWHP� UHVLUNXODVL�� SHQ\LSRQDQ� IHVHV� GDQ� VLVD�

SDNDQ� \DQJ� WLGDN� GLPDNDQ� ROHK� LNDQ� VHUWD�

SHPEHUVLKDQ� EDN� ILOWHU� UHVLUNXODVL� \DQJ� GLODNXNDQ�

VHFDUD� WHUMDGZDO� PDPSX� PHQMDJD� NXDOLWDV� DLU� WHWDS�

VWDELO�� VHKLQJJD� PHQGXNXQJ� SHUWXPEXKDQ� LNDQ�

VHFDUD�RSWLPDO��6RWR-=DUD]XD�HW�DO���������� 

1LODL� KHPDWRORJL� DWDX� JDPEDUDQ� GDUDK�

PHUXSDNDQ� LQGLNDWRU� SHUXEDKDQ� ILVLRORJLV� LNDQ�

NDUHQD� GDUDK� EHUWDQJJXQJ� MDZDE� GDODP� SURVHV�

WUDQVSRUWDVL� RNVLJHQ�� NDUERQGLRNVLGD�� QXWULVL� � GDQ�

KRUPRQ� VHUWD� EHUSHUDQ� SDGD� SURGXNVL� DQWLERGL�

�$UXOGRVV�HW�DO���������1LODL�KHPRJORELQ��KHPDWRNULW�

GDQ� HULWURVLW� LNDQ� 1LOD� SDGD� VHPXD� SHUODNXDQ� WLGDN�

MDXK� EHUEHGD�� PDVLQJ-PDVLQJ� VHEHVDU� ����±����� J� 

G/-�
�� �����±������� GDQ� ����±����[���� VHO�PP-���

3DGD�VHPXD�SHUODNXDQ��EDLN�SDNDQ�\DQJ�GLWDPEDKNDQ�

JOLVHURO�PDXSXQ�WDQSD�SHQDPEDKDQ�JOLVHURO��NRQWURO��

QLODL�KHPDWRORJL� WLGDN�EHUEHGD�Q\DWD��3!�������1LODL�

KHPRJORELQ� LNDQ� XML� PDVLK� GDODP� NLVDUDQ� QRUPDO��

7DNDVKLPD� GDQ� +LEL\D� ������� PHQ\HEXWNDQ� EDKZD�

QLODL� KHPRJORELQ� XQWXN� LNDQ� QRUPDO� EHUNLVDU� � �±���

J�G/-����7DEHO���PHQXQMXNNDQ�EDKZD�QLODL�KHPDWRNULW�

WHUNHFLO� WHUGDSDW� SDGD� SDNDQ� NRQWURO� �WDQSD�

SHQDPEDKDQ�JOLVHURO��VHEHVDU���������*DOODXJKHU�HW�

DO���������PHQ\HEXWNDQ�EDKZD�QLODL�KHPDWRNULW�\DQJ�

OHELK� NHFLO� GDUL� ���� PHQJLQGLNDVLNDQ� EDKZD� LNDQ�

PHQJDODPL�DQHPLD��$UWLQ\D�QLODL�KHPDWRNULW� LNDQ�XML�

SDGD� VHPXD� SHUODNXDQ� GDODP� NLVDUDQ� QRUPDO�� 1LODL�

HULWURVLW� EHUNLVDU� � ����±����[���� VHO�PP-��� 5REHUW�

������� PHQ\DWDNDQ� EDKZD� SDGD� LNDQ� � VHKDW� \DQJ�

WLGDN� WHUNHQD� JDQJJXDQ� NHVHKDWDQ� DWDX� SHQ\DNLW���

MXPODK� HULWURVLW� EHUNLVDU� � ����±����[���� VHO�PP-����

0DND�� LNDQ� XML� \DQJ� GLJXQDNDQ� GDODP�SHQHOLWLDQ� LQL�

EHUDGD� GDODP� NRQGLVL� QRUPDO� DWDX� WLGDN� PHQJDODPL�

JDQJJXDQ� NHVHKDWDQ� \DQJ�PXQJNLQ� GLVHEDENDQ� ROHK�

JOLVHURO� \DQJ� GLWDPEDKNDQ� NH� GDODP� SDNDQ�

SHUODNXDQ� 

+DVLO�SHQJXNXUDQ�SDUDPHWHU�NXDOLWDV�DLU�VHODPD�

SHPHOLKDUDDQ� LNDQ� XML� GLWXQMXNNDQ� GDODP� 7DEHO� ���

,NDQ�PHPEXWXKNDQ�DLU�GHQJDQ�NXDOLWDV�EDLN� VHEDJDL�

PHGLD� SHPHOLKDUDDQ� DJDU� SHUWXPEXKDQQ\D� RSWLPDO�

�0DOO\D�� ������� +DVLO� SHQJXNXUDQ� PHQXQMXNNDQ�

EDKZD� PHGLD� \DQJ� GLJXQDNDQ� UHODWLI� EDLN� EDJL�

SHUWXPEXKDQ�LNDQ�1LOD�� 

 

.(6,038/$1 

3HQDPEDKDQ� JOLVHURO� ���� GDODP� SDNDQ� LNDQ�

1LOD� PDPSX� PHQLQJNDWNDQ� NLQHUMD� SHUWXPEXKDQ�

GHQJDQ� PHPEHULNDQ� KDVLO� WHUEDLN� XQWXN� ODMX�

SHUWXPEXKDQ�VSHVLILN�� UHWHQVL�SURWHLQ�� UDVLR�HILVLHQVL�

SURWHLQ��UHWHQVL� OHPDN��GDQ�NRQYHUVL�SDNDQ� LNDQ�1LOD�

VHODPD� ��� KDUL� SHPHOLKDUDDQ�� 3HQDPEDKDQ� JOLVHURO�

KLQJJD� ���� GDODP� SDNDQ� WLGDN� PHPHQJDUXKL�

NHODQJVXQJDQ�KLGXS�LNDQ�1LOD� 

 

8&$3$1�7(5,0$�.$6,+ 

3HQXOLV� PHQ\DPSDLNDQ� WHULPD� NDVLK� NHSDGD� SDUD�

DQDOLV� GDQ� WHNQLVL� GL� %53%$733� � %RJRU� DWDV� 

EDQWXDQ�WHNQLV�\DQJ�WHODK�GLEHULNDQ� 

  

'$)7$5�3867$.$ 

$OL�� $�� DQG� $O-$VJDK�� 1��� ������ (IIHFW� RI� IHHGLQJ� GLIIHUHQW�
FDUERK\GUDWH� WR� OLSLG� UDWLRV� RQ� WKH� JURZWK� SHUIRUPDQFH�
DQG� ERG\� FRPSRVLWLRQ� RI� 1LOH� 7LODSLD� �2UHRFKURPLV�
QLORWLFXV��ILQJHUOLQJV��$QLPDO�UHVHDUFK��('3�VFLHQFHV����
�����SS����-���� 

$VVRFLDWLRQ� RI� 2IILFLDO� $QDO\WLFDO� &KHPLVWV� ,QWHUQDWLRQDO�� ������
2I¿FLDO�0HWKRGV�RI�$QDO\VLV����WK�HG��$2$&�,QWHUQDWLRQ�
DO��0DU\ODQG� 

$UXOGRVV�� .��� .DQQDQ�� .�� DQG� &KDQGLUD�� $��� ������ (IIHFW� RI�
&\QRGRQ� GDFW\ORQ� RQ� WKH� KDHPDWRORJLFDO� SDUDPHWHUV� LQ�
WKH� EORRG� RI� 2UHRFKURPLV� PRVVDPELFXV�� ,QWHUQDWLRQDO�
MRXUQDO� RI� PRGHUQ� UHVHDUFK� DQG� UHYLHZV�� ������ SS����-

���� 
%ROOLHW��9���$UDQGD��$�� DQG�%RXMDUG�� 7��� ������)HHGLQJ� UK\WP� LQ�

5DLQERZ�7URXW�DQG�(XURSHDQ�&DWILVK-6\QFKURQL]DWLRQ�E\�
SKRWRSHULRG� DQG� IRRG� DYDLODELOLW\�� 3K\VLRORJ\� DQG�
EHKDYLRU������SS�����-���� 

%ULVVRQ��'��� 9RKO��0�&��� 6W-3LHUUH�� -��� +XGVRQ�� 7�-�� DQG�*DXGHW��
'��� ������ *O\FHURO�� D� QHJOHFWHG� YDULDEOH� LQ� PHWDEROLF�



���� 

%HULWD�%LRORJL�������-�$JXVWXV����� 

 

SURFHVVHV��-RXUQDO�ELRHVVD\V������SS�����-���� 
&HUUDWH�� 6��� <DQ�� )��� :DQJ�� =��� &RWR�� &��� 6DFDNO�� 3�� DQG�

:DOGURXSDQG��3�:��� ������(YDOXDWLRQ� RI� JO\FHULQH� IURP�
ELRGLHVHO� SURGXFWLRQ� DV� D� IHHG� LQJUHGLHQW� IRU� %URLOHUV��
,QWHUQDWLRQDO�MRXUQDO�RI�SRXOWU\�VFLHQFH�����SS�����-����� 

&KDQMXOD�� 3��� 5DXQJSULP�� 7��� <LPPRQJNRO�� 6��� 3RRQNR�� 6���

0DMDUXQH�� 6�� DQG� 0DLWUHHMHW�� :��� ������ (IIHFWV� RI�
HOHYDWHG� FUXGH� JO\FHULQ� FRQFHQWUDWLRQV� RQ� IHHGORW�
SHUIRUPDQFH� DQG� FDUFDVV� FKDUDFWHULVWLFV� LQ� )LQLVKLQJ�
6WHHUV��$VLDQ-$XVWUDODV�MRXUQDO�RI�DQLPDO�VFLHQFH���������
SS����-��� 

&RUWH]--DFLQWR�� (�+��� 9LOODUUHDO-&ROPHQDUHV�� /�(��� &UX]-6XDUH]��
5��� &LYHUD-&HUHFHGR�� +��� 6RULD�� 1�� DQG� +HUQDQGHV-
/ODPDV��$���������(IIHFW� RI�GLIIHUHQW�GLHWDU\�SURWHLQ�DQG�
OLSLG� OHYHOV� RQ�JURZWK�DQG�VXUYLYDO� RI� MXYHQLOH�$XVWUDOLD�
5HG� &ODZ� &UD\ILVK� �&KHUD[� TXDGULFDULQDWXV���
$TXDFXOWXUH�QXWULWLRQ������SS����-���� 

'DUQRNR��'�� DQG�&KHU\DQ��0��� ������.LQHWLFV� RI� SDOP� RLO� WUDQV�
HVWHULILFDWLRQ� LQ�D�EDWFK�UHDFWRU��-RXUQDO�RI�$PHULFDQ�RLO�
FKHPLFDO�VRFLHW\������SS�����-����� 

'DVDUL��0�$���.LDWVLPNXO��3�3���6XWWHUOLQ��:�5��DQG�6XSSHV��*�-���
������ /RZ-SUHVVXUH� K\GURJHQRO\VLV� RI� JO\FHURO� WR�
SURS\OHQH�JO\FRO��$SSOLHG� FDWDO\VLV�� D� JHQHUDO�������� SS��
���-���� 

(GULDQL�� *��� ������ (YDOXDVL� .XDOLWDV� GDQ� .HFHUQDDQ� %LML� .DUHW��
%LML� .DSXN�� .XOLW� 6LQJNRQJ�� 3DOP� .HUQHO� 0HDO�� GDQ�
.RSUD� \DQJ�'LIHUPHQWDVL� ROHK�6DFFKDURP\FHV� FHUHYLVDH�
SDGD� 3DNDQ� -XYHQLO� ,NDQ� 0DV�&\SULQXV� FDUSLR�� 6NULSVL��
)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ�� ,QVWLWXW�3HUWDQLDQ�
%RJRU��%RJRU��:HVW�-DYD� 

)RRG� DQG� 'UXJ� $GPLQLVWUDWLRQ�� ������ &RGH� RI� )HGHUDO�
5HJXODWLRQV� ��&)5���������� ������� )'$�� 1HZ�
+DPSVKLUH� 

*DOODXJKHU�� 3�+��� 7KRUDUHQVHV�� +�� DQG� )HUUHO�� $�3��� ������
+HPDWRFULW� LQ� R[\JHQ� WUDQVSRUW� DQG� VZLPPLQJ� LQ�
5DLQERZ� 7URXW� 2QFRUK\QFXV� P\NLVV�� 5HVSLUDWLRQ�
SK\VLRORJ\�������SS�����-���� 

+DQGD\DQL�� +��� ������ 3HPDQIDDWDQ� WHSXQJ� $]ROOD� VS�� VHEDJDL�
SHQ\XVXQ� SDNDQ� LNDQ� WHUKDGDS� SHUWXPEXKDQ� GDQ� GD\D�
FHUQD� LNDQ� 1LOD� *LIW� �2UHRFKURPLV� VS���� -XUQDO�
DTXDFXOWXUH��������SS����-���� 

-XVDGL�� '��� (NDVDUL�� -�� DQG� .XUQLDQV\DK�� $��� ������ 7KH�
HIIHFWLYHQHVV� RI� VKHHS� UXPHQ� OLTXRU� HQ]\PH� DGGLWLRQ� RQ�
WKH� UHGXFWLRQ�RI�&RFRD-3RG�KXVN�PHDO� ILEHU� FRQWHQW�DQG�
LWV� GLJHVWLELOLW\� LQ� 7LODSLD� GLHW�� -XUQDO� DNXDNXOWXU�
,QGRQHVLD���������SS����-��� 

.DVV��0���������(IIHFW�RI�&UXGH�*O\FHURO�)HHGLQJ�RQ�)HHG�,QWDNH��
/DFWDWLRQDO� 3HUIRUPDQFH� DQG�0HWDEROLF� 6WDWXV� RI� 'DLU\�
&RZV�� 'LVVHUWDWLRQ�� *UDGXDWH� 3URJUDPPH� LQ� /LIH�
6FLHQFHV��(VWRQLDQ�8QLYHUVLW\�RI�/LIH�6FLHQFHV��(VWRQLD�� 

/DPPHUV�� 3�-���.HUU�� %�-��� +RQH\PDQ��0�6���6WDOGHU��.���'R]LHU��
:�$���:HEHU��7�(���.LGG��0�7�DQG�%UHJHQGDKO��.���������
1LWURJHQ-FRUUHFWHG� DSSDUHQW� PHWDEROL]DEOH� HQHUJ\� YDOXH�
RI� FUXGH� JO\FHURO� IRU� OD\LQJ� KHQV��3RXOWU\� VFLHQFH�� ����
SS����-���� 

/L��+�0���0LQFKHZ��&���2EHUOH��'�)�� DQG�5RELQVRQ��(�+��� ������
(YDOXDWLRQ� RI� JO\FHURO� IURP� ELRGLHVHO� SURGXFWLRQ� DV� D�
IHHG� LQJUHGLHQW� IRU�&KDQQHO�&DWILVK�� ,FWDOXUXV�SXQFWDWXV��
-RXUQDO�RI�WKH�ZRUOG�DTXDFXOWXUH�VRFLHW\������SS����-���� 

/LQ�� (�&�&��� ������ *OLFHURO� XWLOL]DWLRQ� DQG� LWV� UHJXODWLRQ� LQ�
PDPPDOV�� $QQXDO� UHYLHZ� RI� ELRFKHPLVWU\�� ���� SS����-

���� 
/LQ�� 0�+�'��� 5RPVRV�� 5�� DQG� /HYHLOOH�� *�$��� ������ (IIHFW� RI�

JO\FHURO�RQ�HQ]\PH�DFWLYLWLHV�DQG�RQ�IDWW\�DFLG�V\QWKHVLV�
LQ�WKH�UDW�DQG�FKLFNHQ��-RXUQDO�RI�QXWULWLRQ�������SS�����-

������ 
/RYHOO��7���������1XWULWLRQ�RI�)LVK��9DQ�1RVWUDQG�5HLQKROG��1HZ�

<RUN 

0DKIXG]�� /�'��� 6DUMDQD�� 7�$�� GDQ� 6DUHQJDW��:��� ������ (ILVLHQVL�
3HQJJXQDDQ�3URWHLQ�5DQVXP� \DQJ�0HQJDQGXQJ� /LPEDK�
'HVWLODVL� 0LQXPDQ� %HUDONRKRO� ROHK� %XUXQJ� 3X\XK�
�&RWXUQL[�FRWXUQL[�-DSRQLFD��-DQWDQ��3URVLGLQJ�6HPLQDU�
1DVLRQDO� 7HNQRORJL� 3HWHUQDNDQ� GDQ� 9HWHULQHU�� 3XVDW�

3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�3HWHUQDNDQ��SS�����-���� 
0DOO\D�� <�-��� ������ 7KH� (IIHFWV� RI� 'LVVROYHG� 2[\JHQ� RQ� )LVK�

*URZWK� LQ� $TXDFXOWXUH�� 818-)LVKHULQJ� 7UDLQLQJ�
3URJUDPPH��5H\NMDYLN��,FHODQG� 

0HQWRQ�� '�-��� ������ *O\FHURO� DV� DQ� (QHUJ\� 6XEVWUDWH� IRU� WKH�
5DLQERZ� 7URXW� �6DOPR� JDLUGQHUL� 5LFKDUGVRQ��� 7KHVLV��
8QLYHUVLW\�RI�*XHOSK��&DQDGD�� 

0RNRJLQWD�� ,��� +DSV\DUL�� )�� GDQ� 6XSUD\XGL�� 0�$��� ������
3HQLQJNDWDQ�UHWHQVL�SURWHLQ�PHODOXL�SHQLQJNDWDQ�HILVLHQVL�
NDUERKLGUDW�SDNDQ�\DQJ�GLEHUL�&KURPLXP�SDGD�LNDQ�0DV�
&\SULQXV� FDUSLR� /,11�� -XUQDO� DNXDNXOWXU� ,QGRQHVLD�� ���
SS����-��� 

0XUWLQLQJUXP��$�)���������3HUNHPEDQJDQ�ELRGLHVHO�GL� ,QGRQHVLD��
WLQMDXDQ�DWDV�NRQGLVL�VDDW� LQL�� WHNQRORJL�SURGXNVL�	�DQD�
OLVLV�SURVSHNWLI��-XUQDO�3$67,��,;�����SS����-��� 

1DWLRQDO� 5HVHDUFK� &RXQFLO�� ������1XWULHQW� 5HTXLUHPHQW� RI� )LVK�
DQG� 6KULPS�� $QLPDO� 1XWULWLRQ� 6HULHV�� 1DWLRQDO�
$FDGHPLHV��:DVKLQJWRQ� 

1HX��'�+���)XUX\D��:�0���%RVFROR��:�5���3RWULFK��)�5���/XL��7�$��
DQG� )HLGHQ�� $��� ������ *O\FHURO� LQFOXVLRQ� LQ� WKH� GLHW� RI�
1LOH� 7LODSLD� �2UHRFKURPLV�QLORWLFXV�� MXYHQLOHV��$TXDFXO�
WXUH�QXWULWLRQ������SS�����-���� 

3DOLQJJL�� 1��� 5DFKPDQV\DK� GDQ� 8VPDQ�� ������ 3HQJDUXK�
SHPEHULDQ� VXPEHU� OHPDN�EHUEHGD�GDODP�SDNDQ� WHUKDGDS�
SHUWXPEXKDQ� LNDQ� .XZH�� &DUDQ[� VH[IDVFLDWXV�� -XUQDO�
SHQHOLWLDQ�SHULNDQDQ�,QGRQHVLD�����SS����-��� 

3DPXQJNDV�� :��� -XVDGL�� '�� DQG� 8WRPR�� 1�%�3��� ������ 7KH�
HIIHFWLYLW\� WHVW� RI� VKHHS� UXPHQ� OLTXRU� HQ]\PH� DGGHG� WR�
SDOP� NHUQHO� PHDO� RQ� LWV� GHFUHDVH� RI� FUXGH� ILEHU� DQG�
DSSSDUHQW� GLJHVWLELOLW\� FRHIILFLHQW� IRU� &DWILVK� 3DQJDVLXV�
K\SRSWKDOPXV� GLHW�� $TXDFXOWXUH� UHVHDUFK� MRXUQDO�� ������
SS����-���� 

3XWUD�� ,��� 6HWL\DQWR�� '�'�� GDQ� :DK\XQLQJUXP�� '��� ������
3HUWXPEXKDQ� GDQ� NHODQJVXQJDQ� KLGXS� LNDQ� 1LOD�
2UHRFKURPLV� QLORWLFXV� GDODP� VLVWHP� UHVLUNXODVL�� -XUQDO�
SHULNDQDQ�GDQ�NHODXWDQ���������SS����-��� 

6FKXO]��+���+DUGHU��9���,EDOG-0XOOL��$���.KDQGRJD��$���.RHQLJ��
:���.URPEDFK��)����5DG\NHZLF]��5���6WDPSIO��$���
7KRUDQG��%��DQG�3HWHUV��$���������&DUGLRYDVFXODU�HIIHFWV�
RI�ILQH�DQG�XOWUDILQH�SDUWLFOHV��-RXUQDO�DHURVRO�PHGLFLQH��
�������SS��-��� 

6HWLDZDWL�� -�(��� 7DUVLP�� $GLSXWUD�� <�7� GDQ� +XGDLGDK�� 6��� ������
3HQJDUXK�SHQDPEDKDQ�SURELRWLN�SDGD�SDNDQ�GHQJDQ�GRVLV�
EHUEHGD� WHUKDGDS�SHUWXPEXKDQ��NHOXOXVKLGXSDQ��HILVLHQVL�
SDNDQ� GDQ� UHWHQVL� SURWHLQ� LNDQ� 3DWLQ� �3DQJDVLXV�
K\SRSKWKDOPXV���-XUQDO�UHND\DVD�GDQ�WHNQRORJL�EXGLGD\D�
SHUDLUDQ��������SS����-���� 

6HWLDZDWL�� 0�� GDQ� 6XSUD\XGL�� 0�$��� ������ 3HUWXPEXKDQ� GDQ�
HILVLHQVL�SDNDQ� LNDQ�1LOD�0HUDK� �2UHRFKURPLV� VS��� \DQJ�
GLSHOLKDUD� SDGD� PHGLD� EHUVDOLQLWDV�� -XUQDO� DNXDNXOWXU�
,QGRQHVLD��������SS����±��� 

6KDPVKDN�� *�/�� DQG� $QGHUVRQ�� -�/��� ������ 3URWHLQ� SURGXFWLRQ�
DGYDQWDJHV� LQ� WKH� IDFH� RI� LQFUHDVLQJ� IHHG� FRVWV��
LGHQWLI\LQJ�RSSRUWXQLWLHV�ZLWKLQ�WKH�DTXDFXOWXUH�LQGXVWU\��
%XOOHWLQ�RI�ILVKHULHV�UHVHDUFK�DJHQF\������SS����-��� 

6RWR-=DUD]XD�� 0�*��� +HUUHUD-5XL]�� *��� 5LFR-*DUFLD�� (��� $\DOD��
0�7��� 3HQLFKH-9HUD�� 5��� 2FDPSR-9HOD]TXH]�� 5�� DQG�
*XHYDUD-*RQ]DOH]��5�*���������'HYHORSPHQW�RI�HIILFLHQW�
UHFLUFXODWLRQ� V\VWHP� IRU� 7LODSLD� �2UHRFKURPLV� QLORWLFXV��
FXOWXUH� XVLQJ� ORZ� FRVW� PDWHULDOV�� $ IULFDQ� MRXUQDO� RI�
ELRWHFKQRORJ\���������SS������-������ 

6XGLDUWR�� $�-��� 0XVWDKDO�� 3XWUD�� $�1��� ������ $SOLNDVL� SURELRWLN�
SDGD� SDNDQ� NRPHUVLDO� XQWXN� PHQLQJNDWNDQ� NLQHUMD�
SHUWXPEXKDQ� LNDQ� 1LOD� �2UHRFKURPLV� QLORWLFXV��� -XUQDO�
SHULNDQDQ�GDQ�NHODXWDQ��������SS�����-���� 

7DNDVKLPD��)��DQG�+LEL\D��7���������$Q�$WODV�RI�)LVK�+LVWRORJ\��
1RUPDO� DQG� 3DWKRORJLFDO� )HDWXUHV�� �QG� HG�� .RGDQVKD��
7RN\R� 

7DNHXFKL�� 7��� ������ /DERUDWRU\� :RUN� &KHPLFDO� (YDOXDWLRQ� RI�
'LHWDU\� 1XWULHQV�� ,Q�� )LVK� 1XWULWLRQ� DQG� 0DULFXOWXUH��
-,&$�7RN\R� 

7DR��5�&���.HOOH\��5�(���<RVKLPXUD��1�1��DQG�%HQMDPLQ��)���������
*O\FHURO�� LWV� PHWDEROLVP� DQG� XVH� DV� DQ� LQWUDYHQRXV�



  ���� 

6XU\DQLQJUXP�HW�DO��-�3HQJDUXK�3HQDPEDKDQ�*OLVHURO�SDGD�3DNDQ� 

 

HQHUJ\�VRXUFH��-RXUQDO�SDUHUHWDO�HQWHUDO�QXWULWLRQ�����SS��
���-���� 

7XRER�� .�%��� ������ (YDOXDWLRQ� RI� FUXGH� JO\FHULQH� RQ�
SHUIRUPDQFH� DQG� FDUFDVV� FKDUDFWHULVWLFV� RI� JURZLQJ�
PHDW�JRDWV��-RXUQDO�DQLPDO�VFLHQFH������SS����-���� 

:HEVWHU�� 6�'�� DQG� /LP�� &��� ������ 1XWULHQ� 5HTXLUHPHQW� DQG�
)HHGLQJ� RI� )LQILVK� IRU� $TXDFXOWXUH� 5HVHDUFK� &HQWHU��
&$%,�3XEOLVKLQJ��1HZ�<RUN� 

:LOVRQ�� :�$��� :DQJ�� =�� DQG� 5RDFK�� 3�-��� ������ 6\VWHPDWLF�
LGHQWLILFDWLRQ�RI�WKH�JHQHV�DIIHFWLQJ�JO\FRJHQ�VWRUDJH�LQ�
WKH�\HDVW�6DFFKDURP\FHV�FHUHYLVLDH�� LPSOLFDWLRQ�RI� WKH�
YDFXROH�DV�D�GHWHUPLQDQW�RI�JO\FRJHQ� OHYHO� 0ROOHFXODU�
FHOO�SURWHRPLFV��������SS�����-���� 

<XOLDWL�� 3��� ������ 3HQJDUXK� SDGDW� SHQHEDUDQ� WHUKDGDS�
SHUWXPEXKDQ� GDQ� VLQWDVDQ� GHGHUDQ� LNDQ� 1LOD� *LIW�
�2UHRFKURPLV�VS���GL�NRODP��-XUQDO�LNWLRORJL�,QGRQHVLD��
������SS����-��� 

=RQQHYHOG�� 1��� +XLVPDQ�� (�$�� DQG� %RRQ�� -�+�� ������ 3ULQVLS-

SULQVLS� %XGLGD\D� ,NDQ� �7HUMHPDKDQ��� 37�� *UDPHGLD�
3XVWDND�8WDPD��-DNDUWD��� 

=XUDLGD�� -XVDGL�� '�� GDQ� 8WRPR�� 1�%�3��� ������ (IHNWLYLWDV�
SHQDPEDKDQ� HQ]LP� FDLUDQ� UXPHQ� GRPED� WHUKDGDS�
SHQXUXQDQ� VHUDW� NDVDU� EXQJNLO� NHODSD� VHEDJDL� EDKDQ�
EDNX� SDNDQ� LNDQ�� -XUQDO� DNXDNXOWXU� UDZD� ,QGRQHVLD���
�����SS�����-����� 



3HGRPDQ�3HQXOLVDQ�1DVNDK�%HULWD�%LRORJL 
 

%HULWD�%LRORJL�DGDODK� MXU QDO� \DQJ�PHQHUELWNDQ�DU WLNHO�NHPDMXDQ�SHQHOLWLDQ�GL� ELGDQJ�ELRORJL�GDQ� LOPX -LOPX�WHUNDLW� GL� ,QGRQHVLD��%HULWD�
%LRORJL�PHPXDW�NDU\D�WXOLV�LOPLDK�DVOL�EHUXSD�PDNDODK�KDVLO�SHQHOLWLDQ��NRPXQLNDVL�SHQGHN�GDQ�WLQMDXDQ�NHPEDOL�\DQJ�EHOXP�SHUQDK�GLWHUELWNDQ�
DWDX�WLGDN�VHGDQJ�GLNLULP�NH�PHGLD�ODLQ���0DVDODK�\DQJ�GLOLSXW�KDUXV�PHQDPSLONDQ�DVSHN�DWDX�LQIRUPDVL�EDUX� 

 

7LSH�QDVNDK 

�� 0DNDODK�OHQJNDS�KDVLO�SHQHOLWLDQ��RULJLQDO�SDSHU� 
 1DVNDK�PHUXSDNDQ� KDVLO� SHQHOLWLDQ� VHQGLUL� � \DQJ� PHQJDQJNDW� WRSLN� \DQJ� XS� WR� GDWH�� 7LGDN� OHELK� GDUL� ��� KDODPDQ� WHUPDVXN� WDEHO� GDQ� 

JDPEDU��3HQFDQWXPDQ�ODPSLUDQ�VHSHUOXQ\D��QDPXQ�UHGDNVL�EHUKDN�PHQJXUDQJL�DWDX�PHQLDGDNDQ�ODPSLUDQ� 
�� .RPXQLNDVL�SHQGHN��VKRUW�FRPPXQLFDWLRQ� 
 .RPXQLDVL�SHQGHN�PHUXSDNDQ�PDNDODK�KDVLO�SHQHOLWLDQ�\DQJ�LQJLQ�GLSXEOLNDVLNDQ�VHFDUD�FHSDW�NDUHQD�KDVLO�WHUPXDQ�\DQJ�PHQDULN��VSHVLILN�

GDQ�EDUX��DJDU�GDSDW��VHJHUD�GLNHWDKXL�ROHK�XPXP��$UWLNHO�\DQJ�GLWXOLV�WLGDN�OHELK�GDUL����KDODPDQ��+DVLO�GDQ�SHPEDKDVDQ�EROHK�GLJDEXQJ� 
�� 7LQMDXDQ�NHPEDOL��UHYLHZ� 
 7LQMDXDQ�NHPEDOL�PHUXSDNDQ�UDQJNXPDQ�WLQMDXDQ� LOPLDK�\DQJ�VLVWHPDWLV-NULWLV�VHFDUD� ULQJNDV�QDPXQ�PHQGDODP�WHUKDGDS� WRSLN�SHQHOLWLDQ�

WHUWHQWX��+DO�\DQJ�GLWLQMDX�PHOLSXWL�VHJDOD�VHVXDWX�\DQJ�UHOHYDQ�WHUKDGDS�WRSLN�WLQMDXDQ�\DQJ�PHPEHULNDQ�JDPEDUDQ� µVWDWH�RI�WKH�DUW¶��PHOL�
SXWL�WHPXDQ�DZDO��NHPDMXDQ�KLQJJD�LVVXH�WHUNLQL��WHUPDVXN�SHUGHEDWDQ�GDQ�NHVHQMDQJDQ�\DQJ�DGD�GDODP�WRSLN�\DQJ�GLEDKDV��7LQMDXDQ�XODQJ�
LQL�KDUXV�PHUDQJNXP�PLQLPDO����DUWLNHO� 

 

 

6WUXNWXU�QDVNDK 

�� %DKDVD 
 %DKDVD�\DQJ�GLJXQDNDQ�DGDODK�%DKDVD�,QGRQHVLD�DWDX�,QJJULV�\DQJ�EDLN�GDQ�EHQDU�� 
�� -XGXO 
 -XGXO�GLEHULNDQ�GDODP�EDKDVD�,QGRQHVLD�GDQ�LQJJULV��-XGXO��KDUXV�VLQJNDW��MHODV�GDQ�PHQFHUPLQNDQ�LVL�QDVNDK�GHQJDQ�GLLNXWL�ROHK�QDPD�VHUWD�

DODPDW�VXUDW�PHQ\XUDW�SHQXOLV�GDQ�DODPDW�HPDLO���1DPD�SHQXOLV�XQWXN�NRUHVSRQGHQVL�GLEHUL�WDQGD�DPSORS�FHWDN�DWDV��VXSHUVFULSW�� 
�� $EVWUDN 

 $EVWUDN�GLEXDW�GDODP�GXD�EDKDVD��EDKDVD�,QGRQHVLD�GDQ�,QJJULV��$EVWUDN�PHPXDW�VHFDUD�VLQJNDW�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��KDVLO�
\DQJ�VLJQLILNDQ��NHVLPSXODQ�GDQ�LPSOLNDVL�KDVLO�SHQHOLWLDQ��$EVWUDN�EHULVL�PDNVLPXP�����NDWD��VSDVL�WXQJJDO��'L�EDZDK�DEVWUDN�GLFDQWXPNDQ�
NDWD�NXQFL�\DQJ�WHUGLUL�DWDV�PDNVLPXP�HQDP�NDWD��GLPDQD�NDWD�SHUWDPD�DGDODK�\DQJ�WHUSHQWLQJ��$EVWUDN�GDODP�%DKDVD�,QJJULV�PHUXSDNDQ�
WHUMHPDKDQ�GDUL�%DKDVD�,QGRQHVLD��(GLWRU�EHUKDN�XQWXN�PHQJHGLW�DEVWUDN�GHPL�DODVDQ�NHMHODVDQ�LVL�DEVWUDN�� 

�� 3HQGDKXOXDQ 

 3HQGDKXOXDQ�EHULVL�ODWDU�EHODNDQJ��SHUPDVDODKDQ�GDQ�WXMXDQ�SHQHOLWLDQ��3HUOX�GLVHEXWNDQ�MXJD�VWXGL�WHUGDKXOX�\DQJ�SHUQDK�GLODNXNDQ�WHUNDLW�
GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�� 

�� %DKDQ�GDQ�FDUD�NHUMD 
 %DKDQ�GDQ� FDUD�NHUMD� EHULVL� LQIRUPDVL�PHQJHQDL�PHWRGH� \DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�� �3DGD�EDJLDQ� LQL� EROHK�GLEXDW� VXE-MXGXO� \DQJ�

VHVXDL� GHQJDQ� WDKDSDQ� SHQHOLWLDQ��0HWRGD� KDUXV� GLSDSDUNDQ� GHQJDQ� MHODV� VHVXDL� GHQJDQ� VWDQGDU� WRSLN� SHQHOLWLDQ� GDQ� GDSDW� GLXODQJ� ROHK�
SHQHOLWL�ODLQ���$SDELOD�PHWRGD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGD�\DQJ�VXGDK�EDNX�FXNXS�GLWXOLV�VLWDVLQ\D�GDQ�DSDELOD�DGD�PRGLILNDVL�PDND�KDUXV�
GLWXOLVNDQ�GHQJDQ�MHODV�EDJLDQ�PDQD�GDQ�KDO�DSD�\DQJ�GLPRGLILNDVL� 

�� +DVLO 
 +DVLO�PHPXDW�GDWD�DWDXSXQ�LQIRUPDVL���XWDPD�\DQJ�GLSHUROHK�EHUGDVDUNDQ�PHWRGD�\DQJ�GLJXQDNDQ��$SDELOD�LQJLQ�PHQJDFX�SDGD�VXDWX�WDEHO�

JUDILN�GLDJUDP�DWDX�JDPEDU��PDND�KDVLO�\DQJ�WHUGDSDW�SDGD�EDJLDQ�WHUVHEXW�GDSDW�GLXUDLNDQ�GHQJDQ�MHODV�GHQJDQ�WLGDN��PHQJJXQDNDQ�NDOLPDW�
µ/LKDW�7DEHO��¶��$SDELOD�PHQJJXQDNDQ�QLODL�UDWD-�UDWD�PDND�KDUXV�PHQ\HUWDNDQ�SXOD�VWDQGDU�GHYLDVLQ\D�� 

�� 3HPEDKDVDQ 

 3HPEDKDVDQ�EXNDQ�PHUXSDNDQ�SHQJXODQJDQ�GDUL�KDVLO��3HPEDKDVDQ�PHQJXQJNDS�DODVDQ�GLGDSDWNDQQ\D�KDVLO�GDQ���DUWL�DWDX�PDNQD�GDUL�KDVLO�
\DQJ�GLGDSDW�WHUVHEXW��%LOD�PHPXQJNLQNDQ��KDVLO�SHQHOLWLDQ�LQL�GDSDW�GLEDQGLQJNDQ�GHQJDQ�VWXGL�WHUGDKXOX� 

�� .HVLPSXODQ 

 .HVLPSXODQ� EHULVL� LQIRPDVL� \DQJ� PHQ\LPSXONDQ� KDVLO� SHQHOLWLDQ�� VHVXDL� GHQJDQ� WXMXDQ� SHQHOLWLDQ�� GDQ� SHQHOLWLDQ� EHULNXWQ\D� \DQJ� ELVD�
GLODNXNDQ� 

�� 8FDSDQ�WHULPD�NDVLK 

 %DJLDQ�LQL�EHULVL�XFDSDQ�WHULPD�NDVLK�NHSDGD�VXDWX�LQVWDQVL�MLND�SHQHOLWLDQ�LQL�GLGDQDL�DWDX�GLGXNXQJDQ�ROHK�LQVWDQVL�WHUVHEXW��DWDXSXQ�NHSDGD�
SLKDN�\DQJ�PHPEDQWX�ODQJVXQJ�SHQHOLWLDQ�DWDX�SHQXOLVDQ�DUWLNHO�LQL� 

��� 'DIWDU�SXVWDND 

 3DGD�EDJLDQ�LQL��WLGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ��$SDELOD�KDUXV�PHQ\LWLU�GDUL��ODSRUDQ��
DWDX��NRPXQLNDVL�SHUVRQDO��GLWXOLVNDQ�
XQSXEOLVKHG
�GDQ�WLGDN�SHUOX�GLWDPSLONDQ�GL�GDIWDU�SXVWDND��'DIWDU�SXVWDND�KDUXV�EHULVL�LQIRUPDVL�\DQJ�
XS�WR�GDWH�\DQJ�VHEDJLDQ�EHVDU�EHUDVDO�GDUL�RULJLQDO�SDSHUV�GDQ�SHQXOLVDQ�WHUELWDQ�EHUNDOD�LOPLDK��QDPD�MXUQDO��WLGDN�GLVLQJNDW� 

 

 

 

)RUPDW�QDVNDK 

�� 1DVNDK�GLNHWLN�GHQJDQ�PHQJJXQDNDQ�SURJUDP�0LFURVRIW�:RUG��KXUXI�1HZ�7LPHV�5RPDQ�XNXUDQ�����VSDVL�JDQGD�NHFXDOL�$EVWUDN��%DWDV�NLUL
-NDQDQ�DWDV-EDZDK�PDVLQJ-PDVLQJ�����FP��0DNVLPXP�LVL�QDVNDK����KDODPDQ�WHUPDVXN�LOXVWUDVL�GDQ�WDEHO� 

�� 3HQXOLVDQ� ELODQJDQ� SHFDKDQ� GHQJDQ� NRPD� PHQJLNXWL� EDKDVD� \DQJ� GLWXOLV� PHQJJXQDNDQ� GXD� DQJND� GHVLPDO� GL� EHODNDQJ� NRPD�� $SDELOD�
PHQJJXQDNDQ� %DKDVD� ,QGRQHVLD�� DQJND� GHVLPDO� GLWXOLV� GHQJDQ� PHQJJXQDNDQ� NRPD� ���� GDQ� GLWXOLV� GHQJDQ� PHQJJXQDNDQ� WLWLN� ���� ELOD�
PHQJJXQDNDQ�EDKDVD�,QJJULV��&RQWRK��3DQMDQJ�EXNX�DGDODK�����FP��/HQJKW�RI�WKH�ERRN�LV�����FP���3HQXOLVDQ�DQJND��-��GLWXOLV�GDODP�NDWD�
NHFXDOL�ELOD�ELODQJDQ�VDWXDQ�XNXU��VHGDQJNDQ�DQJND����GDQ�VHWHUXVQ\D�GLWXOLV�GHQJDQ�DQJND���&RQWRK�OLPD�RUDQJ�VLVZD��SDQMDQJ�EXNX���FP� 

�� 3HQXOLVDQ�VDWXDQ�PHQJLNXWL�DWXUDQ�LQWHUQDWLRQDO�V\VWHP�RI�XQLWV�� 
�� 1DPD� WDNVRQ� GDQ� NDWHJRUL� WDNVRQRPL� GLWXOLV� GHQJDQ� PHUXMXN� NHSDGD� DWXUDQ� VWDQGDU� \DQJ� GLDNXL�� 8QWXN� WXPEXKDQ� PHQJJXQDNDQ  

,QWHUQDWLRQDO�&RGH�RI�%RWDQLFDO�1RPHQFODWXUH��,&%1���XQWXN�KHZDQ�PHQJJXQDNDQ�,QWHUQDWLRQDO�&RGH�RI�=RRORJLFDO�1RPHQFODWXUH��,&=1���
XQWXN�MDPXU�,QWHUQDWLRQDO�&RGH�RI��1RPHQFODWXUH� IRU�$ OJDH��)XQJL�DQG�3ODQW��,&)$)3���,QWHUQDWLRQDO�&RGH�RI�1RPHQFODWXUH�RI�%DFWHULD�
�,&1%���GDQ�XQWXN�RUJDQLVPH�\DQJ�ODLQ�PHUXMXN�SDGD�NHVHSDNDWDQ�,QWHUQDVLRQDO��3HQXOLVDQ�QDPD�WDNVRQ�OHQJNDS�GHQJDQ�QDPD�DXWKRU�KDQ\D�
GLODNXNDQ� SDGD� EDJLDQ� GHVNULSVL� WDNVRQ�� PLVDOQ\D� SDGD� QDVNDK� WDNVRQRPL�� 3HQXOLVDQ� QDPD� WDNVRQ� XQWXN� ELGDQJ� ODLQQ\D� WLGDN� SHUOX�
PHQJJXQDNDQ�QDPD�DXWKRU� 

�� 7DWD�QDPD�GL�ELGDQJ�JHQHWLND�GDQ�NLPLD�PHUXMXN�NHSDGD�DWXUDQ�EDNX�WHUEDUX�\DQJ�EHUODNX�� 
�� ,OXVWUDVL�GDSDW�EHUXSD�IRWR��KLWDP�SXWLK�DWDX�EHUZDUQD��DWDX�JDPEDU�WDQJDQ��OLQH�GUDZLQJ��� 
�� 7DEHO� 

7DEHO�GLEHUL� MXGXO� \DQJ� VLQJNDW�GDQ� MHODV�� VSDVL� WXQJJDO�GDODP�EDKDVD� ,QGRQHVLD� GDQ� ,QJJULV�� VHKLQJJD�7DEHO�GDSDW�EHUGLUL� VHQGLUL�� 7DEHO�
GLEHUL�QRPRU�XUXW�VHVXDL�GHQJDQ�NHWHUDQJDQ�GDODP�WHNV��.HWHUDQJDQ�7DEHO�GLOHWDNNDQ�GL�EDZDK�7DEHO��7DEHO� WLGDN�GLEXDW� WHUWXWXS�GHQJDQ�
JDULV�YHUWLNDO��KDQ\D�PHQJJXQDNDQ�JDULV�KRULVRQWDO�\DQJ�PHPLVDKNDQ�MXGXO�GDQ�EDWDV�EDZDK��3DUDJUDI�SDGD�LVL�WDEHO�GLEXDW�VDWX�VSDVL� 

�� *DPEDU 
 *DPEDU�ELVD�EHUXSD�IRWR��JUDILN��GLDJUDP�GDQ�SHWD��-XGXO�JDPEDU�GLWXOLV�VHFDUD�VLQJNDW�GDQ�MHODV��VSDVL�WXQJJDO��.HWHUDQJDQ�\DQJ�PHQ\HUWDL�

JDPEDU�KDUXV�GDSDW�EHUGLUL�VHQGLUL��GLWXOLV�GDODP�EDKDVD�,QGRQHVLD�GDQ�,QJJULV��*DPEDU�GLNLULP�GDODP�EHQWXN��MSHJ�GHQJDQ�UHVROXVL�PLQLPDO�
����GSL��XQWXN�OLQH�GUDZLQJ�PLQLPDO����GSL���� 



�� 'DIWDU�3XVWDND 
 6LWDVL�GDODP�QDVNDK�DGDODK�QDPD�SHQXOLV�GDQ�WDKXQ��%LOD�SHQXOLV�OHELK�GDUL�VDWX�PHQJJXQDNDQ�NDWD�µGDQ¶�DWDX�HW�DO��&RQWRK���.UDPHU���������

�+DP]DK�GDQ�<XVXI����������3UHPDFKDQGUD�HW�DO����������%LOD�QDVNDK�GLWXOLV�GDODP�EDKDVD�,QJJULV�\DQJ�PHQJJXQDNDQ�VLWDVL���RUDQJ�SHQXOLV�
PDND�GLJXQDNDQ�NDWD�µDQG¶��&RQWRK���+DP]DK�DQG�<XVXI���������3HQXOLVDQ�GDIWDU�SXVWDND�DGDODK�VHEDJDL�EHULNXW� 

D� -XUQDO 
 1DPD�MXUQDO�GLWXOLV�OHQJNDS� 
 $JXVWD��$���0DHKDUD��6���2KDVKL��.���6LPDQMXQWDN��3��DQG�6KLEX\D��+���������6WHUHRVHOHFWLYH�R[LGDWLRQ�DW�&-��RI�IODYDQV�E\�WKH�HQGRSK\WLF�
IXQJXV�'LDSRUWKH�VS��LVRODWHG�IURP�D�WHD�SODQW��&KHPLFDO�DQG�3KDUPDFHXWLFDO�%XOOHWLQ����������SS�����-����� 

E���%XNX 

 0HUQD��7��DQG�$O-7KDQL��)�)���������&RUSRUDWH�5LVN�0DQDJHPHQW���QG��HG��-RKQ�:HOO\�DQG�6RQV�/WG��(QJODQG� 
F� 3URVLGLQJ�DWDX�KDVLO�6LPSRVLXP�6HPLQDU�/RNDNDU\D� 
 )LGLDQD��)���7UL\XZRQR� ,� DQG�5LGXZDQ��$���������=DNDK�3HUVSHFWLYHV�DV�D�6\PERO�RI�,QGLYLGXDO�DQG�6RFLDO�3LHW\��'HYHORSLQJ�5HYLHZ�RI�
WKH�0HDGLDQ�6\PEROLF� ,QWHUDFWLRQLVP��*OREDO�&RQIHUHQFH�RQ�%XVLQHVV�DQG�)LQDQFH�3URFHHGLQJV��7KH�,QVWLWXWH� RI�%XVLQHVV� DQG� �)LQDQFH�
5HVHDUFK��������SS������-���� 

G� 0DNDODK�VHEDJDL�EDJLDQ�GDUL�EXNX 

 %DUWK��0�(���������)DLU�9DOXHV�DQG�)LQDQFLDO�6WDWHPHQW�9RODWLOLW\��,Q��%RULR��&���+XQWHU��:�&���.DXIPDQ��*�*���DQG�7VDWVDURQLV��.��HGV���
7KH�0DUNHW�'LFLSOLQH�$FURVV�&RXQWULHV�DQG�,QGXVWULHV��0,7�3UHVV��&DPEULGJH� 

H�� 7KHVLV��VNULSVL�GDQ�GLVHUWDVL� 
 :LOOLDPV��-�:���������3OD\LQJ�WKH�&RUSRUDWH�6KHOO�*DPH��7KH�)RUHQVLF�$FFRXQWLQJ�DQG�,QYHVWLJDWLRQ�,QGXVWU\��/DZ��DQG�WKH�0DQDJHPHQW�
RI�2UJDQL]DWLRQDO�$SSHDUDQFH��'LVVHUWDWLRQ��*UDGXDWH�3URJUDPPH�LQ�6RFLRORJ\��<RUN�8QLYHUVLW\��7RURQWR��2QWDULR� 

I�� $UWLNHO�RQOLQH� 
 $UWLNHO� \DQJ� GLXQGXK� VHFDUD� RQOLQH� GLWXOLV� GHQJDQ�PHQJLNXWL� IRUPDW� \DQJ� EHUODNX� XQWXN� MXUQDO�� EXNX� DWDXSXQ� WKHVLV� GHQJDQ� GLOHQJNDSL�
DODPDW�VLWXV�GDQ�ZDNWX�PHQJXQGXK��7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ�PLVDOQ\D� ODSRUDQ�
SHUMDODQDQ�PDXSXQ�DUWLNHO�GDUL�ODPDQ�ZHE�\DQJ�WLGDN�ELVD�GLSHUWDQJXQJ�MDZDENDQ�NHEHQDUDQQ\D�VHSHUWL�ZLNLSHGLD� 

 +LPPDQ�� /�0��� ������$�0RUDO�&KDQJH��%XVLQHVV�(WKLFV�$IWHU�(QURQ��6DQ�'LHJR�8QLYHUVLW\�3XEOLFDWLRQ�� KWWS�HWKLFV�VDQGLHJR�HGX�/0+��
RSHG�(QURQ�LQGH[�DVS�� �DFFHVVHG����-DQXDUL�������ELOD�QDVNDK�GLWXOLV�GDODP�EDKDVD� LQJJULV�DWDX��GLDNVHV����-DQXDUL�������ELOD�QDVNDK�
GLWXOLV�GDODP�EDKDVD�LQGRQHVLD 

 

)RUPXOLU�SHUVHWXMXDQ�KDN�DOLK�WHUELW�GDQ�NHDVOLDQ�QDVNDK� 
6HWLDS�SHQXOLV�\DQJ�PHQJDMXNDQ�QDVNDKQ\D�NH�UHGDNVL�%HULWD�%LRORJL�DNDQ�GLPLQWD�XQWXN�PHQDQGDWDQJDQL�OHPEDU�SHUVHWXMXDQ�\DQJ� EHULVL�KDN�DOLK�
WHUELW� QDVNDK� WHUPDVXN� KDN� XQWXN�PHPSHUEDQ\DN� DUWLNHO� GDODP� EHUEDJDL� EHQWXN� NHSDGD� SHQHUELW� %HULWD� %LRORJL�� 6HGDQJNDQ� SHQXOLV� WHWDS� EHUKDN�
XQWXN�PHQ\HEDUNDQ�HGLVL�FHWDN�GDQ�HOHNWURQLN�XQWXN�NHSHQWLQJDQ�SHQHOLWLDQ�GDQ�SHQGLGLNDQ��)RUPXOLU�LWX�MXJD�EHULVL�SHUQ\DWDDQ�NHDVOLDQ�QDVNDK�\DQJ�
PHQ\HEXWNDQ�EDKZD�QDVNDK�DGDODK�KDVLO�SHQHOLWLDQ�DVOL��EHOXP�SHUQDK�GDQ�WLGDN�VHGDQJ�GLWHUELWNDQ�GL�WHPSDW�ODLQ��� 

3HQHOLWLDQ�\DQJ�PHOLEDWNDQ�KHZDQ� 
6HWLDS�QDVNDK�\DQJ�SHQHOLWLDQQ\D��PHOLEDWNDQ�KHZDQ��WHUXWDPD�PDPDOLD��VHEDJDL�RE\HN�SHUFREDDQ���SHQHOLWLDQ��ZDMLE�PHQ\HUWDNDQ�¶HWKLFDO�FOHDUDQFH�
DSSURYDOµ�WHUNDLW�DQLPDO�ZHOIDUH�\DQJ�GLNHOXDUNDQ�ROHK�EDGDQ�DWDX�SLKDN�EHUZHQDQJ� 

/HPEDU�LOXVWUDVL�VDPSXO� 
*DPEDU�LOXVWUDVL�\DQJ�WHUGDSDW�GL�VDPSXO�MXUQDO�%HULWD�%LRORJL�EHUDVDO�GDUL�VDODK�VDWX�QDVNDK�\DQJ�GLSXEOLNDVL�SDGD�HGLVL�WHUVHEXW��2OHK�NDUHQD�LWX��
VHWLDS�QDVNDK�\DQJ�DGD�LOXVWUDVLQ\D�GLKDUDSNDQ�GDSDW�PHQJLULPNDQ�LOXVWUDVL�DWDX�IRWR�GHQJDQ�NXDOLWDV�JDPEDU�\DQJ�EDLN�GHQJDQ� GLVHUWDL�NHWHUDQJDQ�
VLQJNDW�LOXVWUDVL�DWDX�IRWR�GDQ�QDPD�SHPEXDW�LOXVWUDVL�DWDX�SHPEXDW�IRWR� 

3URRIV� 
1DVNDK�SURRIV�DNDQ�GLNLULP�NH�SHQXOLV�GDQ�SHQXOLV�GLZDMLENDQ�XQWXN�PHPEDFD�GDQ�PHPHULNVD�NHPEDOL�LVL�QDVNDK�GHQJDQ�WHOLWL��1DVNDK�SURRIV�KDUXV�
GLNLULP�NHPEDOL�NH�UHGDNVL�GDODP�ZDNWX�WLJD�KDUL�NHUMD��� 

1DVNDK�FHWDN� 
6HWLDS�SHQXOLV�\DQJ�QDVNDKQ\D�GLWHUELWNDQ�DNDQ�GLEHULNDQ���HNVHPSODU�PDMDODK�%HULWD�%LRORJL�GDQ�UHSULQW��0DMDODK�WHUVHEXW�DNDQ�GLNLULPNDQ�NHSDGD�
FRUUHVSRQGLQJ�DXWKRU� 
 

3HQJLULPDQ�QDVNDK 

1DVNDK�GLNLULP�VHFDUD�RQOLQH�NH�ZHEVLWH�EHULWD�ELRORJL��KWWS���H-MRXUQDO�ELRORJL�OLSL�JR�LG�LQGH[�SKS�EHULWDBELRORJL 

$ODPDW�NRQWDN 
5HGDNVL�-XUQDO�%HULWD�%LRORJL��3XVDW�3HQHOLWLDQ�%LRORJL-/,3, 
&LELQRQJ�6FLHQFH�&HQWUH��-O��5D\D�%RJRU�.P�����&LELQRQJ������ 

7HOS�����-��-���������)D[�����-��-���������������������������� 
(PDLO��MXUQDOEHULWDELRORJL#\DKRR�FR�LG�DWDX 
MXUQDOEHULWDELRORJL#JPDLO�FRP 
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9RO�������� � ,VL��&RQWHQW �� $JXVWXV������
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