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$%675$. 
 
/DWDU�%HODNDQJ��'LDUH�PHUXSDNDQ� SHQ\HEDE� NHPDWLDQ� NHGXD� SDGD� DQDN-DQDN� GL� GXQLD��
VHUWD�GL�,QGRQHVLD��8QWXN�PHQXUXQNDQ�DQJND�NHPDWLDQ�DNLEDW�GLDUH�GLSHUOXNDQ�SHQDQJDQDQ�
\DQJ�FHSDW�GDQ� WHSDW��3UHELRWLN� WHODK�EDQ\DN�GLJXQDNDQ�SDGD�NDVXV�GLDUH�DNXW�SDGD�DQDN�
WHWDSL� EHOXP� GLUHNRPHQGDVLNDQ� GL� 568'� .OXQJNXQJ�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQJHWDKXL� HIHNWLYLWDV� SHPEHULDQ� SUHELRWLN� WHUKDGDS� ODPDQ\D� NHMDGLDQ� GLDUH� SDGD� DQDN�
SUDVHNRODK� 
0HWRGH�� -HQLV� SHQHOLWLDQ� REVHUYDVLRQDO� NXDQWLWDWLI� LQL� PHQJJXQDNDQ� GHVDLQ� VWXGL�
NRPSDUDWLI�� 3HQHOLWLDQ� LQL� PHOLEDWNDQ� ��� UHVSRQGHQ� \DQJ� GLSLOLK� EHUGDVDUNDQ� NULWHULD�
LQNOXVL�GDQ�HNVNOXVL�GHQJDQ�WHNQLN�SXUSRVLYH�VDPSOLQJ� 
+DVLO��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�ODPD�GLDUH�SDGD�DQDN�SUDVHNRODK�\DQJ�GLEHUL�
SUHELRWLN�UDWD-UDWD�������DWDX����MDP����PHQLW��VHGDQJNDQ�ODPD�GLDUH�SDGD�DQDN�SUDVHNRODK�
\DQJ�GLEHULNDQ�WHUDSL�VWDQGDU�UDWD-UDWD����MDP����PHQLW�� 
.HVLPSXODQ��+DVLO� XML� ,QGHSHQGHQW�7�7HVW� GLSHUROHK�QLODL� S� �������������\DQJ�EHUDUWL�
SHPEHULDQ� SUHELRWLN� OHELK� HIHNWLI� GLEDQGLQJNDQ� SHPEHULDQ� WHUDSL� VWDQGDU� WHUKDGDS� ODPD�
ZDNWX� GLDUH� SDGD� DQDN� SUD� SHUODNXDQ��'LVDUDQNDQ� NH� 5XPDK� 6DNLW� DJDU� SUHELRWLN� GDSDW�
GLJXQDNDQ�VHEDJDL�WHUDSL�VWDQGDU�EDJL�SDVLHQ�DQDN�\DQJ�PHQGHULWD�GLDUH� 
 
.DWD�.XQFL��3UHELRWLN��'XUDVL�GLDUH��$QDN�3UD�6HNRODK 
 
$%675$&7 
%DFNJURXQG��'LDUUKHD�LV�WKH�VHFRQG�OHDGLQJ�FDXVH�RI�GHDWK�LQ�FKLOGUHQ�LQ�WKH�ZRUOG��DV�
ZHOO�DV�LQ�,QGRQHVLD��7R�UHGXFH�PRUWDOLW\�GXH� WR�GLDUUKHD��LW�QHHGV� IDVW�DQG�DSSURSULDWH�
PDQDJHPHQW��3URELRWLFV�KDYH�EHHQ�ZLGHO\�XVHG�LQ�FDVHV�RI�DFXWH�GLDUUKHD�LQ�FKLOGUHQ�EXW�
KDYH�QRW�EHHQ�UHFRPPHQGHG�DW�WKH�.OXQJNXQJ�5HJLRQDO�*HQHUDO�+RVSLWDO��7KLV�VWXG\�DLPV�
WR�GHWHUPLQH� WKH� HIIHFWLYHQHVV�RI�SUHELRWLF�DGPLQLVWUDWLRQ�RQ� WKH�GXUDWLRQ�RI�GLDUUKHD� LQ�
SUH-VFKRRO�FKLOGUHQ� 
 
0HWKRG��7KLV�W\SH�RI�TXDQWLWDWLYH�REVHUYDWLRQDO�UHVHDUFK�XVHV�D�FRPSDUDWLYH�VWXG\�GHVLJQ��
7KLV�VWXG\� LQYROYHG����UHVSRQGHQWV�ZKR�ZHUH�VHOHFWHG�EDVHG�RQ� LQFOXVLRQ�DQG�H[FOXVLRQ�
FULWHULD�ZLWK�SXUSRVLYH�VDPSOLQJ�WHFKQLTXH� 
5HVXOWV��7KH� UHVXOWV� VKRZHG� WKDW� WKH� GXUDWLRQ� RI� GLDUUKHD� LQ� SUH-VFKRRO� FKLOGUHQ� JLYHQ�
SUHELRWLFV�DYHUDJHG�������RU����KRXUV����PLQXWHV��ZKLOH�WKH�GXUDWLRQ�RI�GLDUUKHD�LQ�SUH-
VFKRRO�FKLOGUHQ�JLYHQ�VWDQGDUG�WKHUDS\�ZDV�RQ�DYHUDJH����KRXUV����PLQXWHV��7KH�UHVXOWV 
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/$7$5�%(/$.$1* 
$QDN� SUD� VHNRODK�PHUXSDNDQ� DQDN� \DQJ�

EHUDGD�GDODP� UHQWDQJ�XVLD��-�� WDKXQ�GLPDQD�
GDODP� NHVHKDULDQQ\D� PHUHND� PHPLOLNL�
WLQJNDW� SHUJDXODQ� \DQJ� PHOXDV� GL� OXDU�
OLQJNXQJDQ� NHOXDUJD� \DQJ� PHPEXDW� DQDN�
SDGD�XVLD�LQL�PHQMDGL�VXE\HN�UHQWDQ�WHUMDQJNLW�
VXDWX� SHQ\DNLW� �+LVZDQL�� ������� 6DODK� VDWX�
SHQ\DNLW� \DQJ� VHULQJ� PXQFXO� SDGD� DQDN�
NDUHQD� OLQJNXQJDQ� \DQJ� WLGDN� EHUVLK� GDQ�
SHULODNX� \DQJ� WLGDN� VHKDW� DGDODK� SHQ\DNLW�
SDGD� VDOXUDQ� SHQFHUQDDQ� �$]L]�� �������
3HQ\DNLW� GLDUH� PHUXSDNDQ� VDODK� VDWX�
SHQ\HEDE� DQJND� NHVDNLWDQ� GDQ� NHPDWLDQ�
WHUWLQJJL�QRPRU���VHWHODK�SHQ\DNLW�SQHXPRQLD�
SDGD�DQDN��.HPHQNHV�5,���������'LDUH� OHELK�
GRPLQDQ�PHQ\HUDQJ�DQDN�SUD�VHNRODK�NDUHQD�
SHULODNX� SHUVRQDO� K\JLHQH� VHSHUWL� NXUDQJ�
VDGDUQ\D�XQWXN�PHQFXFL� WDQJDQ�VHEHOXP�GDQ�
VHVXGDK� PDNDQ�� NHJLDWDQ� DQDN� VHWHODK�
PHODNXNDQ�� +DO� LQL� PHQ\HEDENDQ� ELELW�
SHQ\DNLW� DNDQ� OHELK�PXGDK�PDVXN� NH� GDODP�
WXEXK� DSDELOD� WDQJDQ� GDODP� NHDGDDQ� NRWRU�
�$QXJUDK��������� 

'DWD��:RUG��+HDOWK�2UJDQL]DWLRQ��:+2��
WDKXQ�������SHQ\DNLW�GLDUH�PHQHPSDWL�XUXWDQ�
NHOLPD� � GDODP� ��� SHQ\DNLW� SHQ\HEDE�
NHPDWLDQ� GL� GXQLD� GHQJDQ� MXPODK� NDVXV�
VHEDQ\DN� ����PLO\DU� GLPDQD� VHNLWDU� ���� MXWD�
NDVXV�SDGD�DQDN�XVLD�VHNRODK��.DVXV�GLDUH�GL�
,QGRQHVLD� GLSHUNLUDNDQ� GLWHPXNDQ� SHQGHULWD�
GLDUH�VHNLWDU����MXWD�NHMDGLDQ�VHWLDS�WDKXQQ\D��
3DGD� WDKXQ������GL� ,QGRQHVLD� WHUMDGL����NDOL�
./%� GLDUH� GHQJDQ� MXPODK� SHQGHULWD� ������
RUDQJ� GDQ� NHPDWLDQ� ��� RUDQJ� GHQJDQ� &DVH�
)DWDOLW\� 5DWH� �&)5�� VHEDQ\DN� ������
�.HPHQNHV� 5,�� �������$QJND� NHMDGLDQ� GLDUH�
GL� 3URYLQVL� %DOL� SDGD� WDKXQ� ����� VHEDQ\DN�
������� SHQGHULWD�� -XPODK� DQJND� NHMDGLDQ�
GLDUH� GL� .DEXSDWHQ� .OXQJNXQJ� VHEDQ\DN�
������ RUDQJ� \DQJ� GLGRPLQDVL� ROHK� EDOLWD�
�'LQDV�.HVHKDWDQ�3URYLQVL�%DOL�������� 

'DPSDN� \DQJ� WHUMDGL� � MLND� GLDUH� GLVHUWDL�
PXQWDK� EHUNHODQMXWDQ� DNDQ� PHQ\HEDENDQ�
GHKLGUDVL�� +DO� LQL� KDUXV� GLZDVSDGDL� NDUHQD�
VHULQJ� NDOL� WHUMDGL� NHWHUODPEDWDQ� GDODP�
SHUWRORQJDQ� VHKLQJJD� PHQJDNLEDWNDQ�
NHPDWLDQ� �&DK\RQR�� ������� 'LDUH�
PHQ\HEDENDQ� NHPDWLDQ� SDGD� ED\L� ��������

GDQ� DQDN� EDOLWD� ��������� VHNLWDU� ��������
EDOLWD� PHQLQJJDO� DNLEDW� GLDUH� VHWLDS� WDKXQ�
DWDX� VHNLWDU� ���� EDOLWD� SHU� KDUL��+DVLO� VXUYHL�
NHVHKDWDQ� UXPDK� WDQJJD� �6.57�� WDKXQ������
GLDUH� PHUXSDNDQ� SHQ\HEDE� NHPDWLDQ� QRPRU�
GXD� SDGD� EDOLWD�� QRPRU� WLJD� EDJL� SDGD� ED\L��
GDQ�QRPRU�OLPD�EDJL�VHPXD�XPXU�� 

3HQDQJDQDQ� GLDUH� SDGD� EDOLWD� PHQXUXW�
'HSDUWHPHQ� .HVHKDWDQ� GHQJDQ� PHUXMXN�
SDQGXDQ�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��
\DLWX� UHKLGUDVL� GHQJDQ� PHQJJXQDNDQ� RUDOLW��
]LQN� GLEHULNDQ� VHODPD� ��� KDUL� EHUWXUXW-WXUXW��
DLU� VXVX� LEX� �$6,�� GDQ� PDNDQDQ� WHWDS�
GLWHUXVNDQ�� DQWLELRWLN� VHOHNWLI� GDQ� QDVLKDW�
NHSDGD�RUDQJ�WXD��'HSNHV�5,���������$GDQ\D�
NHJDJDODQ� DNLEDW� SHPEHULDQ� RUDOLW� NDUHQD�
KLSHUSHULVWDOWLN� XVXV� \DQJ� PHQLQJNDW� GDQ�
VHNUHVL� FDLUDQ� \DQJ� EHUOHELKDQ� PHPEHULNDQ�
SHQJDUXK� WHUKDGDS� SHQ\HUDSDQ� �/RORSD\XQJ��
����� ��� +DO� LQL� PHQJDNLEDWNDQ� SHUOXQ\D�
SHUEDLNDQ� UHKLGUDVL� RUDO� GHQJDQ� SHQDPEDKDQ�
]DW� VHSHUWL� SHQDPEDKDQ� SUHELRWLN�� ]LQN� GDQ�
SURWHLQ�SROLPHU��$ODVLU\�������� 

3UHELRWLN� PHUXSDNDQ� PLNURRUJDQLVPH�
KLGXS� GDODP� PDNDQDQ� \DQJ� GLIHUPHQWDVL�
\DQJ� PHQXQMDQJ� NHVHKDWDQ� PHODOXL�
WHUFLSWDQ\D� NHVHLPEDQJDQ� PLNURIORUD�
LQWHVWLQDO� \DQJ� OHELK� EDLN�� 0HNDQLVPH� HIHN�
SUHELRWLN� GDODP� SHQFHJDKDQ� GLDUH� DGDODK�
PHODOXL� SHUXEDKDQ� OLQJNXQJDQ� PLNUR� OXPHQ�
XVXV� �S+�� RNVLJHQ��� SURGXNVL� EDKDQ� DQWL�
PLNURED� WHUKDGDS� EHEHUDSD� SDWRJHQ� XVXV��
NRPSHWLVL� QXWULHQ�� PHQFHJDK� DGKHVL� NXPDQ�
SDWRJHQ�SDGD�HQWHURVLW��PRGLILNDVL�WRNVLQ�DWDX�
UHVHSWRU� WRNVLQ� HIHN� WURSLN� WHUKDGDS� PXNRVD�
XVXV� PHODOXL� SHQ\HGLDDQ� QXWULHQ� GDQ�
LPXQRPRGXODVL� �6XGDUPR�� ������� %DNWHUL�
SUHELRWLN� GDSDW� PHPEDQWX� SURVHV� DEVRUSVL�
QXWULVL� GDQ� PHQMDJD� JDQJJXDQ� GDODP�
SHQ\HUDSDQ� DLU� \DQJ� DNDQ� EHUSHQJDUXK� SDGD�
SHUEDLNDQ� NRQVLVWHQVL� IHVHV�� �*XDUQHU�HW� DO���
�������7DWDODNVDQD�GLDUH�SDGD�SDVLHQ�DQDN�GL�
5XPDK�6DNLW�8PXP�'DHUDK�.OXQJNXQJ�\DQJ�
VXGDK�GL�VWDQGDUNDQ�DGDODK�GHQJDQ�SHPEHULDQ�
UHKLGUDVL� GDQ� VHQJ� VHGDQJNDQ� SHPEHULDQ�
SUHELRWLN� EHOXP�PHQMDGL� VWDQGDU� DNDQ� WHWDSL�
EHEHUDSD� DQDN� MXJD� GLEHULNDQ� SUHELRWLN� ROHK�
GRNWHU�� 

3HQHOLWLDQ�5LDQGDUL��������PHQHPXNDQ� 

RI�WKH�,QGHSHQGHQW�7�7HVW�REWDLQHG�S�YDOXH� ��������������ZKLFK�PHDQV�WKDW�SUHELRWLF�DG�
PLQLVWUDWLRQ�LV�PRUH�HIIHFWLYH�WKDQ�JLYLQJ�VWDQGDUG�WKHUDS\�WR�WKH�GXUDWLRQ�RI�GLDUUKHD�LQ�
SUH-WUHDWHG�FKLOGUHQ��6XJJHVWHG�WR�WKH�+RVSLWDO�VR�WKDW�SUHELRWLFV�FDQ�EH�XVHG�DV�VWDQGDUG�
WKHUDS\�IRU�SHGLDWULF�SDWLHQWV�ZKR�VXIIHU�IURP�GLDUUKHD� 
 
.H\ZRUGV��3UHELRWLFV��'XUDWLRQ�RI�'LDUUKHD��3UH-VFKRRO�&KLOGUHQ 
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ODPD� UDZDW� LQDS� SDGD� SDVLHQ� GHQJDQ� GLDUH�
DNXW� \DQJ� PHPSHUROHK� WHUDSL� SUHELRWLN�
EHUEHGD�VHFDUD�EHUPDNQD�GHQJDQ� ODPD� UDZDW�
LQDS� SDGD� SDVLHQ� GHQJDQ� GLDUH� DNXW� \DQJ�
WLGDN� PHPSHUROHK� WHUDSL� SUHELRWLN�� 5HUDWD�
ODPD�UDZDW�LQDS�SDVLHQ�EDOLWD�GLDUH�DNXW�\DQJ�
PHPSHUROHK� WHUDSL� SUHELRWLN� VHEHVDU� �����
KDUL�� VHGDQJNDQ� NHORPSRN� WDQSD� SHPEHULDQ�
SUHELRWLN� VHEHVDU� ����� KDUL�� +DVLO� SHQHOLWLDQ�
5LDQGDUL� ������� EHUEHGD� GHQJDQ� KDVLO�
SHQHOLWLDQ� 3HUZLWDVDUL� ������� PHQHPXNDQ�
IUHNXHQVL�GLDUH�OHELK�VHGLNLW�SDGD�NHORPSRN�,�
\DQJ� PHQGDSDW� WHUDSL� VWDQGDU� �FDLUDQ�
UHKLGUDVL� GDQ� VHQJ�� � GHQJDQ� QLODL� UDWD-UDWD� ��
NDOL� GLEDQGLQJ� NHORPSRN� ,,� \DQJ� PHQGDSDW�
FDLUDQ�UHKLGUDVL�GDQ�VHQJ�VHUWD�SUHELRWLN�\DLWX�
�� NDOL� �S �������� 'XUDVL� GLDUH� OHELK� VLQJNDW�
SDGD� NHORPSRN� ,� GHQJDQ� QLODL� UDWD-UDWD� ���
MDP����PHQLW�GLEDQGLQJ�NHORPSRN� ,,�GHQJDQ�
QLODL� UDWD-UDWD� ��� MDP� ��� PHQLW� �S ��������
'DUL� SHQHOLWLDQ� LQL� GLVLPSXONDQ� EDKZD�
SHPEHULDQ�SUHELRWLN�SDGD�WHUDSL�VWDQGDU�GLDUH�
WLGDN�PHQXQMXNNDQ�SHQXUXQDQ�SDGD�IUHNXHQVL�
GDQ� GXUDVL� GLDUH� GLEDQGLQJNDQ� GHQJDQ�
NHORPSRN� \DQJ� KDQ\D� GLEHULNDQ� WHUDSL�
VWDQGDU� GLDUH� GDODP� WDWD� ODNVDQD� GLDUH� DNXW�
SDGD�DQDN�� 

%HUGDVDUNDQ� KDVLO� VWXGL� SHQGDKXOXDQ�
\DQJ�SHQHOLWL�ODNXNDQ�GL�5XPDK�6DNLW�8PXP�
'DHUDK�.OXQJNXQJ�MXPODK�DQDN�\DQJ�GLUDZDW�
GHQJDQ�GLDUH�WDKXQ�������VHEDQ\DN�����RUDQJ�
WHUGLUL�GDUL�XVLD�GLEDZDK���WDKXQ�VHEDQ\DN����
RUDQJ�����������XPXU��-��WDKXQ�VHEDQ\DN����
RUDQJ� ���������� XPXU� �-�� WDKXQ� VHEDQ\DN�
����RUDQJ����������XPXU��-��WDKXQ�VHEDQ\DN�
��� RUDQJ� ��������� GDQ� GLDWDV� �� WDKXQ�
VHEDQ\DN� ��� RUDQJ� ���������'DWD� WLJD� EXODQ�
�3HEUXDUL-$SULO� ������ WHUDNKLU� MXPODK� DQDN�
\DQJ� GLUDZDW� GHQJDQ� GLDUH� VHEDQ\DN� ���
RUDQJ�� 8PXU� DQDN� \DQJ� SDOLQJ� EDQ\DN�
PHQGHULWD� GLDUH� DGDODK� XPXU� �-�� WDKXQ�
VHEDQ\DN����RUDQJ���������� 

%HUGDVDUNDQ� XUDLDQ� GLDWDV� SHQHOLWL�
WHUWDULN� XQWXN� PHQHOLWL� WHQWDQJ� HIHNWLYLWDV�
SHPEHULDQ� SUHELRWLN� WHUKDGDS� GXUDVL� � GLDUH�
SDGD� DQDN� SUD� VHNRODK� GL� 5XDQJ� 'XULDQ�
5XPDK�6DNLW�8PXP�'DHUDK�.OXQJNXQJ��´ 
 
0(72'(� 

-HQLV� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK�
NXDQWLWDWLI� REVHUYDVLRQDO�� 'HVDLQ� SHQHOLWLDQ�
LQL� DGDODK� VWXGL� NRPSDUDWLI�� 3HQHOLWLDQ� LQL�
PHOLEDWNDQ� ��� UHVSRQGHQ� SDVLHQ� GLDUH� SDGD�
DQDN� SUD� VHNRODK� \DQJ� PHPHQXKL� NULWHULD�
LQNOXVL� \DLWX� SDVLHQ� XVLD� �-�� WDKXQ�� SDVLHQ�
GLDUH�DNXW�FDLU�GHKLGUDVL�ULQJDQ�VHGDQJ��RUDQJ�

WXD� PHQ\HWXMXL� DQDNQ\D� GLOLEDWNDQ� GDODP�
SHQHOLWLDQ�� WLGDN�PHQGHULWD�JL]L� EXUXN� �NOLQLV�
DWDX�DQWURSRPHWULV���DQDN�WLGDN�GDODP�NRQGLVL�
LPXQRGHILVLHQVL� �SHQGHULWD� SHQ\DNLW�
NHJDQDVDQ�� GDODP� WHUDSL� VLWRVWDWLND� GDQ�
SHQGHULWD� \DQJ� VHGDQJ� PHQGDSDW� WHUDSL�
NRUWLNRVWHURLG� MDQJND� SDQMDQJ��� 0HQXUXW�
+XGD� HW�DO� ������� EDKZD� WHUDSL� VWDQGDU� VDDW�
GLDUH� SDGD� ED\L� GDQ� DQDN� DGDODK� UHKLGUDVL��
EDLN� RUDO� PDXSXQ� SDUHQWHUDO� VHVXDL� GHUDMDW�
GHKLGUDVL� VHUWD� SHPEHULDQ� QXWULVL� GDQ� $6,��
3HPEHULDQ�SUHELRWLN�GHQJDQ�GRVLV��[��VDFKHW�
SHU� KDUL� ROHK� SHWXJDV� NHVHKDWDQ� VHVXDL� UHVHS�
GRNWHU� DQDN� \DLWX� MDP� ������ GDQ� MDP� �������
3UHELRWLN� WLGDN� GLEHULNDQ� EHUVDPDDQ� GHQJDQ�
PDNDQDQ� XQWXN� PHQJKLQGDUL� SHQJDUXK�
PDNDQDQ� SDGD� DEVRUEVL� VXSOHPHQ�� %LOD�
SHQGHULWD� PXQWDK� GDODP� MDUDN� �� MDP� VHWHODK�
PLQXP� VXSOHPHQ�� SHPEHULDQ� VXSOHPHQ�
GLXODQJ� ODJL� GHQJDQ� GRVLV� \DQJ� VDPD���
3HQHOLWLDQ�LQL�WHODK�OXOXV�XML�HWLN�ROHK�.RPLVL�
(WLN� 3HQHOLWLDQ� 6WLNHV� %LQD� 8VDGD� %DOL��
7HNQLN�VDPSHO�SXUSRVLYH�VDPSOLQJ��$ODW�XNXU�
\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�
PHQJJXQDNDQ�OHPEDU��REVHUYDVL�WHQWDQJ�ODPD�
ZDNWX�WHUMDGLQ\D�GLDUH��GLKLWXQJ�GDUL�VDDW�KDUL�
SHUWDPD� GLEHULNDQ� SUHELRWLN� VDPSDL� VDDW�
SHUWDPD� NDOL� NRQVLVWHQVL� IHVHV� PHQMDGL�
OHPEHN� DWDX� IUHNXHQVL� GLDUH�� $QDOLVLV�
PHQJJXQDNDQ�,QGHSHQGHQW�7�7HVW� 

 
+$6,/ 
.DUDNWHULVWLN�6XEMHN�3HQHOLWLDQ 
 
��� .DUDNWHULVWLN� 5HVSRQGHQ� %HUGDVDUNDQ�

8PXU 

7DEHO� � GLDWDV� PHQXQMXNNDQ� NDUDNWHULVWLN�
EHUGDVDUNDQ� XPXU� SDGD� NHORPSRN� SUHELRWLN�
UDWD� EHUXPXU� ����� WDKXQ�� XPXU� PLQLPXP� ��
GDQ�XPXU�PDNVLPXP���WDKXQ��SDGD�NHORPSRN�
WHUDSL� VWDQGDU� UDWD-UDWD� EHUXPXU� ����� WDKXQ��
XPXU� PLQLPXP� �� GDQ� XPXU� PDNVLPXP� ��
WDKXQ� 
 
��� � .DUDNWHULVWLN� 5HVSRQGHQ� %HUGDVDUNDQ�

-HQLV�.HODPLQ 
 

 

1R 8PXU��7K� .HORPSRN�
3UHELRWLN 

.HORPSR
N�7HUDSL�
6WDQGDU 

� 0HDQ ���� ���� 
� 0LQLPXP � � 
� 0DNVLPXP � � 
� 6' ����� ����� 
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7DEHO� GLDWDV��PHQXQMXNNDQ� NDUDNWHULVWLN�
EHUGDVDUNDQ� MHQLV� NHODPLQ� SDGD� NHORPSRN�
SUHELRWLN� VHEDJLDQ� EHVDU� � \DLWX� � ��� RUDQJ�
������ EHUMHQLV� NHODPLQ� ODNL-ODNL� GDQ�
VHEDQ\DN� �� RUDQJ� ������ SHUHPSXDQ��
.HORPSRN� WHUDSL� VWDQGDU� VHEDJLDQ� EHVDU��
\DLWX� ����RUDQJ�������EHUMHQLV�NHODPLQ� ODNL-
ODNL�GDQ�VHEDQ\DN���RUDQJ�������SHUHPSXDQ 

 

��� .DUDNWHULVWLN� 5HVSRQGHQ� %HUGDVDUNDQ�
)UHNXHQVL�'LDUH 
7DEHO� � GLDWDV� PHQXQMXNNDQ� IUHNXHQVL�

GLDUH�SDGD�NHORPSRN�SUHELRWLN�UDWD������NDOL��
IUHNXHQVL�PLQLPXP� �� NDOL� GDQ�PDNVLPXP� ��
NDOL�� )UHNXHQVL� GLDUH� SDGD� NHORPSRN� WHUDSL�
VWDQGDU�UDWD-UDWD������NDOL�IUHNXHQVL�PLQLPXP�
��NDOL�GDQ�PDNVLPXP����NDOL� 

+DVLO� $QDOLVLV� 'XUDVL� 'LDUH� $QDN� 3UD�
6HNRODK� GL� 5XDQJ� 'XULDQ� 568'�
.OXQJNXQJ 

7DEHO� GLDWDV� PHQXQMXNNDQ� UDWD-UDWD�
GXUDVL� GLDUH� SDGD� DQDN� SUD� VHNRODK� \DQJ�
GLEHULNDQ�SUHELRWLN�DGDODK��������DWDX����MDP�
��� PHQLW�� GXUDVL� WHUHQGDK� DGDODK� ��� MDP�
VHGDQJNDQ� GXUDVL� WHUWLQJJL� DGDODK� ��� MDP���
5DWD-UDWD�GXUDVL� GLDUH�SDGD� DQDN�SUD� VHNRODK�
\DQJ�GLEHULNDQ� WHUDSL�VWDQGDU�DGDODK� ����MDP�
���PHQLW�� GXUDVL� WHUHQGDK� DGDODK� ��� MDP� ���

PHQLW� VHGDQJNDQ� GXUDVL� WHUWLQJJL� DGDODK� ���
MDP����MDP�PHQLW��� 

 
8ML�1RUPDOLWDV�'DWD 

8ML� QRUPDOLWDV� GDWD� PHQJJXQDNDQ� XML�
6KDSLUR-:LON�� +DVLO� XML� QRUPDOLWDV� GDWD�
NHORPSRN� SUHELRWLN� GLGDSDWNDQ� KDVLO� S�  �
������ !� ����� GDQ� GDWD� NHORPSRN� WHUDSL�
VWDQGDU� GLGDSDWNDQ� KDVLO� S� �  � ��� ����!� �����
EHUGDVDUNDQQ� KDVLO� XML� WHUVHEXW�PHQXQMXNNDQ�
GDWD�SHQHOLWLDQ��EHUGLVWULEXVL�QRUPDO�PDND�XML�
\DQJ�GLJXQDNDQ�DGDODK�,QGHSHQGHW�7�7HVW�� 

 
+DVLO�8ML�+RPRJHQLWDV�9DULDQ� 

+DVLO� 8ML� GLGDSDWNDQ� KDVLO� SUREDELOLWDV�
������ROHK�NDUHQD�SUREDELOLWDV� �!������PDND�
GDSDW� GLNHWDKXL� EDKZD� GDWD� GXUDVL� GLDUH�
PHPLOLNL� YDULDQ� \DQJ� KRPRJHQ� DWDX� GDWD�
EHUDVDO� GDUL� SRSXODVL� GHQJDQ� YDULDQ� VDPD�
VHKLQJJD� SUDV\DUDW� XQWXN� PHQJJXQDNDQ� XML�
LQGHSHQGHQW�W�WHVW�WHUSHQXKL� 

 
(IHNWLYLWDV�3HPEHULDQ�3UHELRWLN�7HUKDGDS�
'XUDVL�'LDUH�3DGD�$QDN�3UD�6HNRODK 

7DEHO� GLDWDV� PHQXQMXNDQ� KDVLO� XML�
,QGHSHQGHQ�7�WHVW��GLGDSDWNDQ�QLODL��S�YDOXH� �
�������������\DQJ�EHUDUWL� VLJQLILNDQ��+DO� LQL�
PHQXQMXNNDQ� SHPEHULDQ� SUHELRWLN� OHELK�
HIHNWLI�GLEDQGLQJNDQ�SHPEHULDQ�WHUDSL�VWDQGDU�
WHUKDGDS� GXUDVL� GLDUH� SDGD� DQDN� SUD� VHNRODK�
GL�5XDQJ�'XULDQ�5XPDK�6DNLW�8PXP�'DHUDK�
.OXQJNXQJ�� VHODLQ� LWX� GDSDW� GLOLKDW� DGDQ\D�
SHUEHGDDQ� GXUDVL� GLDUH� DQWDUD� NHORPSRN�
SUHELRWLN� GHQJDQ� NHORPSRN� WHUDSL� VWDQGDU�
VHEHVDU�������DWDX�������MDP� 
 
3(0%$+$6$1 
'XUDVL� 'LDUH� 3DGD� $QDN� 3UD� 6HNRODK�
<DQJ�'LEHULNDQ�3UHELRWLN 

+DVLO� SHQHOLWLDQ� PHQXQMXNDQ� UDWD-UDWD�
GXUDVL� GLDUH� SDGD� DQDN� SUD� VHNRODK� \DQJ�
GLEHULNDQ� SUHELRWLN� DGDODK� � ������ DWDX� ���
MDP��� MDP�PHQLW�� GXUDVL� WHUHQGDK� DGDODK� ���
MDP� VHGDQJNDQ�QLODL� WHUWLQJJL� DGDODK���� MDP��
+DVLO� SHQHOLWLDQ� LQL� VHMDODQ� GHQJDQ� WHRUL�
)LUPDQV\DK��������PHQ\HEXWNDQ�EDKZD�� 
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-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO���� 

 

SUHELRWLN� PHUXSDNDQ� NXPDQ� \DQJ�
EHUDVDO� GDUL� XVXV� PDQXVLD�� \DQJ� ELOD�
GLNRQVXPVL� SHU� RUDO� DNDQ� PHQLPEXONDQ�
GDPSDN� SRVLWLI� EDJL� WXEXK�� 3URELRWLN�
EHUPDQIDDW� GDODP� SHQFHJDKDQ� GDQ�
SHQJREDWDQ�EHEHUDSD�SHQ\DNLW� VDOXUDQ� FHUQD��
WHUPDVXN�GLDUH�LQIHNVL��GLDUH�DNLEDW�DQWLELRWLN��
WUDYHOOHU¶V� GLDUUKHD� GDQ� LQWROHUDQVL� ODNWRVD��
0HNDQLVPH� SUHELRWLN� GDODP� PHPSHUSHQGHN�
SHUMDODQDQ� GLDUH� SDGD� ED\L� GDQ� DQDN� ROHK�
EDNWHUL� DWDX� YLUXV� \DQJ� GLEHULNDQ� SUHELRWLN�
DGDODK� PHODOXL� FDUD� PHQXUXQNDQ� S+� XVXV�
PHODOXL� VWLPXODVL� EDNWHUL� SHQJKDVLO� DVDP�
ODNWDW�� HIHN� DQWDJRQLV� ODQJVXQJ� WHUKDGDS�
SDWRJHQ�� �NRPSHWLVL�SHUOHNDWDQ�SDGD� UHVHSWRU�
EDNWHUL� SDWRJHQ� ROHK� EDNWHUL� SURELRWLN� DWDX�
SUHELRWLN�� PHPSHUEDLNL� IXQJVL� LPXQ� GDQ�
VWLPXODVL�VHO�\DQJ�GDSDW�PHPSHUVLQJNDW�ODPD�
GLDUH�GDQ�PHQJXUDQJL�IUHNXHQVL�GLDUH� 

+DVLO� SHQHOLWLDQ� LQL� MXJD� VHMDODQ� GHQJDQ�
WHRUL�0DQRSR� ������� EDNWHUL� SUHELRWLN� GDSDW�
PHPEDQWX� SURVHV� DEVRUSVL� QXWULVL� GDQ�
PHQMDJD� JDQJJXDQ� GDODP� SHQ\HUDSDQ� DLU�
\DQJ� DNDQ� EHUSHQJDUXK� SDGD� SHUEDLNDQ�
NRQVLVWHQVL� IHVHV�� 0HNDQLVPH� \DQJ� VDPD�
SDGD� ]LQN� \DLWX� GDSDW� PHPSHUEDLNL� DWDX�
PHQLQJNDWNDQ� DEVRUSVL� DLU� GDQ� HOHNWUROLW�
GHQJDQ� FDUD� PHQJXUDQJL� NDGDU� DLU� GDODP�
OXPHQ� XVXV� \DQJ� PHQJKDVLONDQ� SHUEDLNDQ�
SDGD�NRQVLVWHQVL� IHVHV��3HUEDLNDQ�NRQVLVWHQVL�
IHVHV�DNDQ�GDSDW�PHQJXUDQJL�IUHNXHQVL�%XDQJ�
$LU� %HVDU� �%$%�� \DQJ� WLPEXO� VHKLQJJD� KDO�
WHUVHEXW�GDSDW�SXOD�PHPSHUVLQJNDW�ODPD�GLDUH�
SDGD�DQDN� 

+DVLO� SHQHOLWLDQ� LQL� UHOHYDQ� GHQJDQ�
SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� � 5LDQGDUL�
������� PHQHPXNDQ� ODPD� UDZDW� LQDS� SDGD�
SDVLHQ� GHQJDQ� GLDUH� DNXW� \DQJ� PHPSHUROHK�
WHUDSL� SUHELRWLN� EHUEHGD� VHFDUD� EHUPDNQD�
GHQJDQ� ODPD� UDZDW� LQDS� SDGD� SDVLHQ� GHQJDQ�
GLDUH� DNXW� \DQJ� WLGDN� PHPSHUROHK� WHUDSL�
SUHELRWLF� �S�  � �������� 3HQHOLWLDQ� 6DKDOD�
������� PHQHPXNDQ� SHPEHULDQ� WHUDSL�
SUHELRWLF� VHFDUD� VLJQLILNDQ� GDSDW�
PHPSHUVLQJNDW� ODPD� GDQ� IHUHNXHQVL� GLDUH�
DNXW�SDGD�DQDN� 

 
'XUDVL� 'LDUH� 3DGD� $QDN� 3UD� 6HNRODK�
<DQJ�'LEHULNDQ�7HUDSL�6WDQGDU 

+DVLO� SHQHOLWLDQ� PHQXQMXNDQ� UDWD-UDWD�
GXUDVL� GLDUH� SDGD� DQDN� SUD� VHNRODK� \DQJ�
GLEHULNDQ� WHUDSL� VWDQGDU� DGDODK� � ��� MDP� ���
PHQLW��GXUDVL�WHUHQGDK�DGDODK����MDP���PHQLW�
VHGDQJNDQ� QLODL� WHUWLQJJL� DGDODK� ��� MDP���
PHQLW�� 0HQXUXW� 6XEDJ\R� ������� WHUDSL�
VWDQGDU�GLDUH�SDGD�ED\L�GDQ�DQDN�VDDW��DGDODK�

UHKLGUDVL��EDLN�RUDO�PDXSXQ�SDUHQWHUDO�VHVXDL�
GHUDMDW� GHKLGUDVL� VHUWD� SHPEHULDQ� QXWULVL� GDQ�
$6,��'LDUH�DNXW�\DQJ� WLGDN�GLWDQJDQL�GHQJDQ�
WHSDW�GDSDW�PHPSHUSDQMDQJ�GXUDVL�GLDUH�\DQJ�
EHUDNLEDW� SHQGHULWD� MDWXK�SDGD�NHDGDDQ�GLDUH�
NURQLN��3HPEHULDQ�FDLUDQ�UHKLGUDVL�SDGD�GLDUH�
PHQXUXQNDQ� DQJND� NHPDWLDQ� PHODOXL� FDUD�
PHQFHJDK�GDQ�PHQJDWDVL�GHKLGUDVLQ\D��WHWDSL�
WLGDN� PHQXUXQNDQ� GXUDVL� GLDUH� GDQ� MXPODK�
IHVHV� 

0HQXUXW�6XGDU\DW� ������� IDNWRU�SHQWLQJ�
XQWXN� PHQJXUDQJL� DQJND� NHPDWLDQ� GDQ�
NHVDNLWDQ� DNLEDW�GLDUH�DGDODK� WHUDSL� UHKLGUDVL�
RUDO� XQWXN� PHQJDWDVL� GHKLGUDVL� GDQ� DVLGRVLV�
PHWDEROLN� \DQJ� EHUKXEXQJDQ� GHQJDQ� GLDUH�
DNXW��7HUDSL� LQL� WHODK�GLDQJJDS�VHEDJDL�VDODK�
VDWX� NHPDMXDQ� SHQJREDWDQ� \DQJ� SDOLQJ�
SHQWLQJ�� &DLUDQ� UHKLGUDVL� RUDO� LQL� WHODK�
WHUEXNWL� HIHNWLI� GDQ� DPDQ�GDODP� WDWD� ODNVDQD�
UHKLGUDVL�SDGD�DQDN�GDQ�RUDQJ�GHZDVD�GHQJDQ�
VHPXD�MHQLV�GLDUH�LQIHNVLXV� 

+DVLO� SHQHOLWLDQ� LQL� UHOHYDQ� GHQJDQ�
SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� � ,QGUL\DQL��
������� PHQHPXNDQ� � SHPEHULDQ� 2UDOLW�
EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� NRQVLVWHQVL�
IHFHV� GDDQ� PHQXUXQNDQ� IUHNXHQVL� EXDQJ� DLU�
EHVDU� SDGD� ED\L� GHQJDQ� GLDUH� DNXW� GHKLGUDVL�
ULQJDQ-VHGDQJ�� 3HQHOLWLDQ� 3UDGDQL� �������
PHQHPXNDQ� DGD� SHQJDUXK� IRUPXOD� UHKLGUDVL�
RUDO� EHUEDVLV� EHUDV� WHUKDGDS� ODPD� VDNLW� DQDN�
GLDUH�DNXW�GHKLGUDVL�WLGDN�EHUDW� 

 
(IHNWLYLWDV�3HPEHULDQ�3UHELRWLN�7HUKDGDS�
'XUDVL�'LDUH�3DGD�$QDN�3UD�6HNRODK 

%HUGDVDUNDQ�KDVLO�XML��,QGHSHQGHQ�7�WHVW��
GLGDSDWNDQ� QLODL� � \DQJ� VLJQLILNDQ� VHKLQJJD�
PHQXQMXNNDQ� SHPEHULDQ� SUHELRWLN� HIHNWLI�
GLEDQGLQJNDQ� SHPEHULDQ� WHUDSL� VWDQGDU�
WHUKDGDS� GXUDVL� GLDUH� SDGD� DQDN� SUD� VHNRODK�
GL�5XDQJ�'XULDQ�5XPDK�6DNLW�8PXP�'DHUDK�
.OXQJNXQJ�� VHODLQ� LWX� GDSDW� GLOLKDW� DGDQ\D��
SHUEHGDDQ� GXUDVL� GLDUH� DQWDUD� NHORPSRN�
SUHELRWLN� GHQJDQ� NHORPSRN� WHUDSL� VWDQGDU�
VHEHVDU�������DWDX�������MDP�� 

+DVLO� SHQHOLWLDQ� LQL� VHVXDL� GHQJDQ� WHRUL�
$]LP� HW�DO��������� � GLEDQGLQJNDQ� GHQJDQ�
PHQJJXQDNDQ� WHUDSL� UHKLGUDVL� VDMD��
SHQDPEDKDQ� SURELRWLN� GDSDW� PHQXUXQNDQ�
GXUDVL� GLDUH�� 3HQXUXQDQ� GXUDVL� GLDUH� WHUMDGL�
NDUHQD� DGDQ\D� UHVSRQ� KRVW� WHUKDGDS� EDNWHUL�
EDLN� GDQ� SDWKRJHQ� \DQJ� GLSHQJDUXKL� VWDWXV�
QXWULVL�� 0HNDQLVPH� HIHN� SUHELRWLN� GDODP�
3HQXUXQDQ� GXUDVL� GLDUH� PHODOXL� SHUXEDKDQ�
OLQJNXQJDQ� PLNUR� OXPHQ� XVXV� �S+�2�����
SURGXNVL� EDKDQ� DQWLPLNURED� WHUKDGDS�
EHEHUDSD�SDWRJHQ�XVXV�PHQFHJDK�DGKHVL� 



 

-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO���� 

 

NXPDQ�SDWRJHQ�SDGD�HQWHURVLW��PRGLILNDVL�
WRNVLQ� DWDX� UHVHSWRU� WRNVLQ� PHODOXL�
SHQ\HGLDDQ�QXWULHQ�GDQ�LPXQR-PRGXODVL� 

0HQXUXW� 0DUNZLFN� ������� SURELRWLN�
PHPSXQ\DL� NHXQWXQJDQ� GDODP� WHUDSL�
SHQ\DNLW� GLDUH� SDGD� DQDN� PHODOXL� VWLPXODVL�
VLVWHP� LPXQLWDV� WHUXWDPD� LQIHNVL� 5RWDYLUXV�
SDGD� ED\L�� GLPDQD� VXSOHPHQWDVL� SURELRWLN�
PHQJXUDQJL� GXUDVL� SHQ\HEDUDQ� YLUXV��
PHQLQJNDWNDQ� VHO� \DQJ� PHQVHNUHVL� ,J$�
DQWLURWDYLUXV�� PHQXUXQNDQ� SHQLQJNDWDQ�
SHUPHDELOLWDV� XVXV� �\DQJ� VHFDUD� QRUPDO�
EHUKXEXQJDQ� GHQJDQ� LQIHNVL� 5RWDYLUXV�� GDQ�
PHQJXUDQJL� GXUDVL� GLDUH� GDQ� ODPD� UDZDW�
UXPDK�VDNLW�� 

3HQHOLWLDQ� 5LDQGDUL� ������� PHQXQMXNNDQ�
ODPD� UDZDW� LQDS� SDGD� SDVLHQ� GHQJDQ� GLDUH�
DNXW� \DQJ� PHPSHUROHK� WHUDSL� SUHELRWLN�
EHUEHGD�VHFDUD�EHUPDNQD�GHQJDQ� ODPD� UDZDW�
LQDS� SDGD� SDVLHQ� GHQJDQ� GLDUH� DNXW� \DQJ�
WLGDN�PHPSHUROHK�WHUDSL�SURELRWLN���3HQHOLWLDQ��
3HUZLWDVDUL� ������� PHQXQMXNNDQ� IUHNXHQVL�
GLDUH� OHELK� VHGLNLW� SDGD� NHORPSRN� ,� GHQJDQ�
QLODL� UDWD-UDWD� �� NDOL� GLEDQGLQJ� NHORPSRN� ,,�
\DLWX� �� NDOL��'XUDVL� GLDUH� OHELK� VLQJNDW� SDGD�
NHORPSRN� ,�GHQJDQ�QLODL� UDWD-UDWD���� MDP����
PHQLW� GLEDQGLQJ� NHORPSRN� ,,� GHQJDQ� QLODL�
UDWD-UDWD� ��� MDP� ��� PHQLW�� 3HQHOLWLDQ��
.DUXQLDZDWL� ������� PHQXQMXNNDQ� GXUDVL�
GLDUH� GDQ� ODPD� VDNLW� WHUSHQGHN� SDGD�
NHORPSRN� VHQJ� GDQ� SURELRWLN�� GLLNXWL�
NHORPSRN� VHQJ�� SUHELRWLN� GDQ� WHUODPD� SDGD�
NRQWURO�� 3HUEHGDDQ� UHUDWD� GXUDVL� GLDUH� GDQ�
ODPD� VDNLW� GHQJDQ� SHPEHULDQ� VXSOHPHQWDVL�
VHQJ� GDQ� SURELRWLN� VHFDUD� EHUVDPDDQ� WLGDN�
PHQXQMXNNDQ� SHUEHGDDQ� \DQJ� EHUPDNQD�
VHFDUD� VWDWLVWLN� GLEDQGLQJNDQ� SHPEHULDQ�
VXSOHPHQWDVL� VHQJ� GDQ� SURELRWLN� \DQJ�
GLEHULNDQ�VHFDUD�WHUSLVDK� 

 
6,038/$1 

'XUDVL�GLDUH�SDGD�DQDN�SUD� VHNRODK�\DQJ�
GLEHULNDQ�SUHELRWLN� � GL�5XDQJ�'XULDQ�568'�
.OXQJNXQJ� UDWD-UDWD� ������ DWDX� ��� MDP� ���
PHQLW�� GXUDVL� WHUHQGDK� DGDODK� ��� MDP�
VHGDQJNDQ�QLODL�WHUWLQJJL�DGDODK����MDP 

'XUDVL�GLDUH�SDGD�DQDN�SUD� VHNRODK�\DQJ�
GLEHULNDQ� WHUDSL� VWDQGDU� � GL� 5XDQJ� 'XULDQ�
568'�.OXQJNXQJ�UDWD-UDWD����MDP����PHQLW��
GXUDVL� WHUHQGDK� DGDODK� ��� MDP� ��� PHQLW�
VHGDQJNDQ� QLODL� WHUWLQJJL� DGDODK� ��� MDP� ���
MDP�PHQLW 

3HPEHULDQ� SUHELRWLN� OHELK� HIHNWLI�
GLEDQGLQJNDQ� SHPEHULDQ� WHUDSL� VWDQGDU�
WHUKDGDS� GXUDVL� GLDUH� SDGD� DQDN� SUD� VHNRODK�
GL�5XDQJ�'XULDQ�5XPDK�6DNLW�8PXP�'DHUDK�

.OXQJNXQJ� 
 

6$5$1 
%DJL�3HOD\DQDQ�.HSHUDZDWDQ 

+DVLO� SHQHOLWLDQ� LQL� GDSDW� GLMDGLNDQ�
VHEDJDL� HYLGHQFH� EDVHG� SUDFWLFH� GDODP�
SHQ\XVXQDQ� VWDQGDUW� RSHUDWLQJ� SURFHGXUH�GL�
5XPDK� 6DNLW� WHQWDQJ� SHPEHULDQ� SUHELRWLN�
SDGD�NDVXV�GLDUH�SDGD�DQDN 

 
�%DJL�3HQGLGLNDQ�.HSHUDZDWDQ 

+DVLO� SHQHOLWLDQ� LQL� GDSDW� PHQDPEDK�
SHQJHWDKXDQ�GDQ�XSD\D�EHUSLNLU�NULWLV�WHQWDQJ�
HYLGHQFH� EDVHG� QXUVLQJ� SUDFWLFH� SHPEHULDQ�
SUHELRWLN�XQWXN�SHQDQJDQDQ�GLDUH�SDGD�DQDN� 

 
%DJL�3HQHOLWLDQ�6HODQMXWQ\D 

3HQHOLWLDQ� VHODQMXWQ\D� GLKDUDSNDQ� GDSDW�
PHQJHPEDQJNDQ� SHQHOLWLDQ� GHQJDQ� MXPODK�
VDPSHO�\DQJ�OHELK�EHVDU�GDQ�ZDNWX�SHQHOLWLDQ�
\DQJ� OHELK� ODPD�� +DVLO� SHQHOLWLDQ� LQL� GDSDW�
GLJXQDNDQ� VHEDJDL� GDVDU� PHQJHPEDQJNDQ�
SHQHOLWLDQ� VHODQMXWQ\D� WHQWDQJ� HIHNWLYLWDV�
SHPEHULDQ� SUHELRWLN� WHUKDGDS� GXUDVL� GLDUH�
SDGD�DQDN�SUD�VHNRODK 

 
.(3867$.$$1 
$ODVLU\� �������� .KDVLDW� .OLQLN� 3HPEHULDQ�

3URELRWLN� 3DGD� 'LDUH� $NXW� 1RQ�
6SHVLILN%D\L� 'DQ� $QDN�� -XUQDO� 6DUL�
3HGLDWUL����������-��� 

$QXJUDK�� �������� .HEHUVLKDQ� � 7DQJDQ� <DQJ�
.XUDQJ� -XJD� 'DSDW� 0HQ\HEDENDQ��
3HQ\DNLW� 7HUNDLW� 0DNDQDQ� 6HSHUWL�
,QIHNVL� 6DQPRQHOOD� GDQ�(�&ROL�� -DNDUWD���
8QLYHUVLWDV�,QGRQHVLD� 

$]L]�� �������� 3HQJKDQWDU� ,OPX� .HVHKDWDQ�
$QDN��-DNDUWD���6DOHPED�0HGLND 

$]LP� .�� 6KHLNK� 76�� .KDQ� 61�� �������
(IILFDF\� RI� SURELRWLFV� �VDFFKURP\FHV�
EXODUGLL�� LQ� DFXWH� ZDWHU\� GLDUUKRHD� LQ�
FKLOGUHQ��-RXUQDO�RI�5DZDOSLQGL�0HGLFDO�
&ROOHJH��-50&�����������������–� 

%DGDQ� 3XVDW� 6WDWLVWLN� 3URYLQVL� %DOL�� ��������
3HQGXGXN� 3URYLQVL� %DOL�0HQXUXW� 8PXU�
GDQ� -HQLV� .HODPLQ� GDODP� $QJND�
3URYLQVL�� � 2QOLQH� DYDLODEOH� �� � KWWS���
ZZZ�ESV�FRP���'LDNVHV�WDQJJDO�����-XOL�
����� 

%UHZVWHU�� �������� ,QWHVWLQDO� 3HUPHDELOLW\� ,Q�
3URWHLQ-(QHUJ\� 0DOQXWULWLRQ�� ,Q��
=XOILTDU� $KPHG� %KXWWD� �HG���
FRQWHPSRUDU\� LVVXHV� LQ� FKLOGKRRG�
GLDUUKRHD� DQG� PDOQXWULWLRQ�� 3DNLVWDQ��
2[IRUG�8QLYHUVLW\�3UHVV� 

 



 

-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO���� 

 

&DK\RQR�� � �������� +XEXQJDQ� )DNWRU�
/LQJNXQJDQ� 'HQJDQ� .HMDGLDQ� 'LDUH�
SDGD� � %DOLWD� GL� :LOD\DK� .HUMD��
3XVNHVPDV� 3RQGRN� *XOD�� 7HVLV��
3URJUDP�6WXGL��(SLGHPLRORJL�.HVHKDWDQ�
/LQJNXQJDQ� )DNXOWDV� .HVHKDWDQ�
0DV\DUDNDW��8,���,QGRQHVLD�� 

'LQNHV� 3URYLQVL� %DOL�� �������� 3URILO� 'LQDV�
.HVHKDWDQ� 3URYLQVL� %DOL�� $YDLODEOH� ��
KWWS��ZZZ�GLQNHVEDOL�JR�LG�� $VVFHVGHG�

���-XOL����� 
)LUPDQV\DK� �������� 7HUDSL� 3URELRWLN� GDQ�

3UHELRWLN� 3DGD� 3HQ\DNLW� 6DOXUDQ� &HUQD�
$QDN�� -XUQDO� 6DUL� � 3HGLDWUL� ����� ����-�
��� 

*XDUQHU�� .LDQLIDU� +5�� )DULG� 5�� $KDQFKLDQ��
�������� 3URELRWLFV� DQG� 3UHELRWLFV� ��
:RUOG� *DVWUHRHQWHURORJ\� 2UJDQLVDWLRQ�
3UDFWLFH�*XLGHOLQH 


