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6XGDU\RQR
VXGDU\RQR�#\DKRR�FRP

$%675$.��3HQJXNXUDQ�SHQGLGLNDQ�PHOLSXWL�SHQJXNXUDQ�KDVLO�EHODMDU�GDUL�EHUEDJDL�ELGDQJ��WHUJDQWXQJ

REMHN�KDVLO�EHODMDU�DSD�\DQJ�LQJLQ�GLXNXU��2OHK�NDUHQD�LWX��\DQJ�PHQMDGL�SHUPDVDODKDQ�GDODP�DUWLNHO�LQL����

DSDNDK�WHRUL�UHVSRQVL�EXWLU�DWDX�WHRUL�WHV�PRGHUQ�ELVD�PHQXWXSL�NHOHPDKDQ�NHOHPDKDQ�\DQJ�DGD�SDGD

WHRUL�WHV�NODVLN�����EDJDLPDQD�LPSOHPHQWDVL�WHRUL�UHVSRQVL�EXWLU�GDODP�PHQJDWDVL�SHUPDVDODKDQ�SHUPDVDODKDQ

XMLDQ�QDVLRQDO� VHKLQJJD� WLGDN�DGD�NHORPSRN�\DQJ�GLXQWXQJNDQ�GDQ�NHORPSRN�\DQJ�GLUXJLNDQ�DNLEDW

SHQJXNXUDQ�\DQJ�WLGDN�DGLO"�7XMXDQ�GDUL�SHQXOLVDQ�DUWLNHO�LQL�DGDODK�PHQMHODVNDQ�LPSOHPHQWDVL�WHRUL�UHVSRQVL

EXWLU�GDODP�PHQXWXSL�NHOHPDKDQ�\DQJ�DGD�SDGD�WHRUL�WHV�NODVLN�GDQ�PHQJDWDVL�SHUPDVDODKDQ�XMLDQ�QDVLRQDO�

VHKLQJJD�WLGDN�DGD�NHORPSRN�\DQJ�GLUXJLNDQ�PDXSXQ�GLXQWXQJNDQ�DNLEDW�SHQJXNXUDQ�\DQJ�WLGDN�DGLO�

7HRUL�UHVSRQVL�EXWLU�PHUXSDNDQ�DOWHUQDWLI�SLOLKDQ�\DQJ�EHUWXMXDQ�PHOHSDVNDQ�GLUL�GDUL�NHWHUJDQWXQJDQ�WHV

\DQJ�GLEHULNDQ�GHQJDQ�VDPSHO�SHVHUWD�WHV��'DODP�KDO�LQL�ZDODXSXQ�VRDO�VRDO�WHUVHEXW�GLNHUMDNDQ�ROHK

VLVZD�\DQJ�SDQGDL�DWDX�VLVZD�\DQJ�NXUDQJ�SDQGDL��LQGLNDVL�WLQJNDW�NHVXNDUDQ�VXDWX�VRDO� WHWDS�WLGDN

EHUXEDK��$GD� WLJD� DVXPVL� \DQJ�KDUXV� GLSHQXKL� GDODP� WHRUL� UHVSRQVH�EXWLU�� \DLWX����� XQLGLPHQVL����

LQGHSHQGHQVL�ORNDO��GDQ����LQYDULDQVL�VHGDQJNDQ�NDUDNWHULVWLN�EXWLU�DGD�WLJD��\DLWX�����WDUDI�VXNDU�EXWLU����

GD\D�EHGD�EXWLU��GDQ����WLQJNDW�NHEHWXODQ�EHWXO�SDGD�EXWLU��8QWXN�PHQJXNXU�NHPDPSXDQ�SHVHUWD�WHV�\DQJ

VDQJDW�EHUDJDP�GL�,QGRQHVLD��VHSHUWL�8MLDQ�1DVLRQDO��VHKDUXVQ\D�GLJXQDNDQ�MXJD�XMLDQ�DWDX�WHV�\DQJ

EHUEHGD�WLQJNDW�NHVXNDUDQ�VRDOQ\D��VXSD\D�DGLO�GDQ�MXJD�DNXUDW�KDVLOQ\D��3HVHUWD�WHV�DWDX�XMLDQ�\DQJ

PHQJHUMDNDQ� WHV� DWDX� XMLDQ� \DQJ� EHUEHGD� WLQJNDW� NHVXNDUDQ� VRDOQ\D�� WHWDS� ELVD� GLEDQGLQJNDQ

NHPDPSXDQQ\D��DVDONDQ�VRDO�VRDO�GDODP�XMLDQ�WHUVHEXW�EHUDVDO�DWDX�GLDPELO�GDUL�EDQN�VRDO�\DQJ�VXGDK

GLNDOLEUDVL�GHQJDQ�NRQVHS�LWHP�UHVSRQVH�WKHRU\�

.DWD�.XQFL��WHRUL�UHVSRQVL�EXWLU��XQLGLPHQVL��EDQN�VRDO��LQGHSHQGHQVL�ORNDO��LQYDULDQVL��WDUDI�VXNDU�EXWLU�

WLQJNDW�NHVXNDUDQ�VRDO�

$%675$&7��(GXFDWLRQDO�PHDVXUHPHQW��FRQVLVWHG�PHDVXUHPHQW�RI�OHDUQLQJ�RXWFRPHV�IURP�D�YDULHW\�RI

ILHOGV��GHSHQGLQJ�RQ�WKH�REMHFW�RI�OHDUQLQJ�ZKDW�WR�PHDVXUH��7KHUHIRUH��WKH�SUREOHP�UDLVHG�LQ�WKLV�SDSHU

DUH�����ZKHWKHU�WKH�LWHP�UHVSRQVH�WKHRU\�RU�WKHRULHV�RI�PRGHUQ�WHVWV�FDQ�FRYHU�ZHDNQHVVHV�WKDW�H[LVW�LQ

FODVVLFDO�WHVW�WKHRU\�����KRZ�WKH�LWHP�UHVSRQVH�WKHRU\�LPSOHPHQWDWLRQV�LQ�DGGUHVVLQJ�LVVXHV�RI�QDWLRQDO

H[DPV�VR�WKDW�QR�DGYDQWDJHG�JURXSV�DQG�GLVDGYDQWDJHG�JURXSV�DV�D�UHVXOW�RI�PHDVXUHPHQW�WKDW�LV�QRW

IDLU"�7KH�SXUSRVH�RI�ZULWLQJ�WKLV�DUWLFOH�LV�WR�H[SODLQ�WKH�LPSOHPHQWDWLRQ�RI�LWHP�UHVSRQVH�WKHRU\�LQ�D�FRYHU

XS�ZHDNQHVVHV�LQ�FODVVLFDO�WHVW�WKHRU\�DQG�DGGUHVV�WKH�LVVXHV�RI�QDWLRQDO�H[DPLQDWLRQV��VR�WKDW�QR�JURXS

LV�GLVDGYDQWDJHG�RU�DGYDQWDJHG�DV�D�UHVXOW�RI�PHDVXUHPHQW�WKDW�LV�QRW�IDLU��,WHP�UHVSRQVH�WKHRU\�LV�DQ

DOWHUQDWLYH� RSWLRQ� WKDW� DLPV� WR�EUHDN�DZD\� IURP�GHSHQGHQFH�RQ�D�JLYHQ� WHVW�ZLWK�D� VDPSOH� RI� WHVW

SDUWLFLSDQWV��,Q�WKLV�FDVH��DOWKRXJK�WKH�TXHVWLRQV�DUH�GRQH�E\�D�EULOOLDQW�VWXGHQW�RU�VWXGHQWV�ZKR�DUH�OHVV

LQWHOOLJHQW��DQ�LQGLFDWLRQ�RI�WKH�OHYHO�RI�GLIILFXOW\�RI�D�SUREOHP�UHPDLQV�XQFKDQJHG��7KHUH�DUH�WKUHH�DVVXPSWLRQV

WKDW�PXVW�EH�PHW� LQ� LWHP�UHVSRQVH� WKHRU\��QDPHO\�����XQLGLPHQWLRQ����� ORFDO� LQGHSHQGHQFH��DQG���

LQYDULDQFH��:KLOH�WKHUH�DUH�WKUHH�FKDUDFWHULVWLF�SRLQWV��QDPHO\�����WKH�LWHP�GLIILFXOW\�����WKH�GLIIHUHQW

JUDLQV��DQG����WKH�OHYHO�RI�WUXH�FRLQFLGHQFH�LQ�SRLQW��7R�PHDVXUH�WKH�DELOLW\�RI�WKH�WHVW�SDUWLFLSDQWV�DUH�YHU\

GLYHUVH�LQ�WKH�SUHPLVHV��VXFK�DV�WKH�1DWLRQDO�([DPLQDWLRQ��VKRXOG�EH�XVHG�LV�DOVR�DQ�H[DPLQDWLRQ�RU�WHVW

GLIIHUHQW�OHYHOV�RI�GLIILFXOW\�EHFDXVH��WR�EH�IDLU�DQG�DFFXUDWH�UHVXOWV��3DUWLFLSDQWV�WHVW�RU�H[DP�LV�ZRUNLQJ�RQ

D�WHVW�RU�H[DP�EHFDXVH�RI�GLIIHUHQW�OHYHOV�RI�GLIILFXOW\��LW�FDQ�EH�FRPSDUHG�WR�KLV�DELOLW\��SURYLGHG�WKH

TXHVWLRQV�LQ�WKH�H[DP�DUH�GHULYHG�RU�H[WUDFWHG�IURP�D�TXHVWLRQ�EDQN�WKDW�KDV�EHHQ�FDOLEUDWHG�ZLWK�WKH

FRQFHSW�RI�LWHP�UHVSRQVH�WKHRU\�

.H\ZRUGV�� LWHP�UHVSRQVH�WKHRU\��XQLGLPHQWLRQ��ORFDO� LQGHSHQGHQFH��LQYDULDQFH�� LWHP�GLIILFXOW\�� LWHP

EDQN��WKH�GLILFXOW\�OHYHO�RI�LWHPV�



���

-XUQDO�3HQGLGLNDQ�GDQ� .HEXGD\DDQ��9RO�� ����1RPRU� ���1RSHPEHU� ����

3HQGDKXOXDQ

8MLDQ� 1DVLRQDO�PHUXSDNDQ� VDODK� VDWX� SHQLODLDQ

HNVWHUQDO� \DQJ� GLJXQDNDQ� SHPHULQWDK� XQWXN

PHQJXPSXONDQ� GDWD� SHQFDSDLDQ� SUHVWDVL� EHODMDU

SHVHUWD� GLGLN�� VHMDXK� PDQD� SUHVWDVL� EHODMDU

SHVHUWD� GLGLN� PHQFDSDL� 6WDQGDU� .RPSHWHQVL

/XOXVDQ��6./���'L�VHNRODK�SHVHUWD�GLGLN�VHKDUXVQ\D

VXGDK�WHUELDVD�GHQJDQ�SHQLODLDQ�KDVLO�EHODMDU�\DQJ

GLODNXNDQ� ROHK� JXUX� VHNRODK�� 6HEDJDLPDQD

GLDPDQDWNDQ�ROHK�3HUDWXUDQ�3HPHULQWDK�1RPRU���

7DKXQ������WHQWDQJ�6WDQGDU�1DVLRQDO�3HQGLGLNDQ

3DVDO����D\DW������3HQLODLDQ�SHQGLGLNDQ�SDGD�MHQMDQJ

SHQGLGLNDQ� GDVDU� GDQ�PHQHQJDK� WHUGLUL� DWDV�� ��

SHQLODLDQ�KDVLO�EHODMDU�ROHK�SHQGLGLN�����SHQLODLDQ�KDVLO

EHODMDU�ROHK�VDWXDQ�SHQGLGLNDQ��GDQ����SHQLODLDQ�KDVLO

EHODMDU�ROHK�SHPHULQWDK��:LERZR��������

3HQLODLDQ�KDVLO�EHODMDU�ROHK�SHQGLGLN�GLODNXNDQ

VHFDUD�EHUNHVLQDPEXQJDQ�XQWXN�PHPDQWDX�SURVHV�

NHPDMXDQ��GDQ�SHUEDLNDQ�KDVLO�GDODP�EHQWXN�XODQJDQ

KDULDQ��XMLDQ�WHQJDK�VHPHVWHU��XMLDQ�DNKLU�VHPHVWHU�

GDQ�XMLDQ�NHQDLNDQ�NHODV��3HQLODLDQ�KDVLO�EHODMDU�ROHK

SHQGLGLN� GLJXQDNDQ� XQWXN� PHQLODL� SHQFDSDLDQ

NRPSHWHQVL�SHVHUWD�GLGLN��EDKDQ�SHQ\XVXQDQ�ODSRUDQ

KDVLO�EHODMDU��GDQ�PHPSHUEDLNL�SURVHV�SHPEHODMDUDQ�

3HQLODLDQ� KDVLO� EHODMDU� ROHK� VDWXDQ� SHQGLGLNDQ

EHUWXMXDQ�PHQLODL�SHQFDSDLDQ�VWDQGDU�NRPSHWHQVL

OXOXVDQ�XQWXN�VHPXD�PDWD�SHODMDUDQ��3HQLODLDQ�KDVLO

EHODMDU�ROHK�SHPHULQWDK�GDODP�EHQWXN�XMLDQ�QDVLRQDO

EHUWXMXDQ� XQWXN�PHQLODL� SHQFDSDLDQ� NRPSHWHQVL

OXOXVDQ�VHFDUD�QDVLRQDO�SDGD�PDWD�SHODMDUDQ�WHUWHQWX

GDODP�NHORPSRN�PDWD�SHODMDUDQ�LOPX�SHQJHWDKXDQ

GDQ� WHNQRORJL�� 8MLDQ� QDVLRQDO� GLODNXNDQ� VHFDUD

REMHNWLI��EHUNHDGLODQ��GDQ�DNXQWDEHO�

+DVLO�XMLDQ�QDVLRQDO�GLJXQDNDQ�VHEDJDL�VDODK�VDWX

SHUWLPEDQJDQ�XQWXN�����SHPHWDDQ�PXWX�SURJUDP

GDQ�DWDX�VDWXDQ�SHQGLGLNDQ�����GDVDU�VHOHNVL�PDVXN

MHQMDQJ� SHQGLGLNDQ� EHULNXWQ\D�� ��� SHQHQWXDQ

NHOXOXVDQ�SHVHUWD�GLGLN�GDUL�SURJUDP�GDQ�DWDX�VDWXDQ

SHQGLGLNDQ�� GDQ� ��� SHPELQDDQ� GDQ� SHPEHULDQ

EDQWXDQ�NHSDGD�VDWXDQ�SHQGLGLNDQ�GDODP�XSD\DQ\D

XQWXN�PHQLQJNDWNDQ�PXWX�SHQGLGLNDQ�

'DODP�NDLWDQ�LQL��SHUVRDODQ�\DQJ�DNDQ�GLVRURWL

GDQ�GLNDML�DGDODK�GDUL�DVSHN�SHQJJXQDDQ�WHV�\DQJ

GLUDQFDQJ�VHGHPLNLDQ�UXSD�VHKLQJJD�PHQLPEXONDQ

SHUWDQ\DDQ��VHMDXK�PDQD�WHV�WHUVHEXW�WHODK�VHVXDL

GHQJDQ�NHPDPSXDQ�VLVZD�\DQJ�PHQMDZDEQ\D"�+DO

LQL� EHUKXEXQJDQ� GHQJDQ� WLQJNDW� NHYDOLGDQ� DWDX

NHVDKLKDQ�WHV�\DNQL�VHMDXK�PDQD�WHV�WHUVHEXW�EHQDU�

EHQDU�PHQJXNXU�DVSHN�\DQJ�GLXNXU��$LNHQ�������

�����PHQGHILQLVLNDQ�YDOLGLWDV�VHEDJDL�EHULNXW�9DOLGLW\

RI�D�WHVW�KDV�EHHQ�GHILQHG�DV�WKH�H[WHQW�WR�ZLFK�WKH

WHVW�PHDVXUHV�ZKDW�LW�ZDV�GHVLJQHG�WR�PHDVXUHV�

'DODP�SHQ\XVXQDQ�WHV�\DQJ�GLUDQFDQJ�VHEDJDL�WHV

VWDQGDU�XQWXN�PHQJXQJNDSNDQ�NHPDPSXDQ�SHVHUWD

WHV��PDND�DQDOLVLV�YDOLGLWDV�GDQ�UHOLDELOLWDV�EXWLU�VDQJDW

SHQWLQJ�GLODNXNDQ��%DJL�\DQJ�PHPHUOXNDQ�LQIRUPDVL

PHQJHQDL� YDOLGLWDV� GDQ� UHOLDELOLWDV� LWHP� GDODP

PHQJHVWLPDVL�YDOLGLWDV�GDQ�UHOLDELOLWDV�SHUDQJNDW�LWHP

\DQJ�EDNDO�WHUSLOLK�VHEDJDL�WHV��GDSDW�PHQJJXQDNDQ

IXQJVL�LQGHNV�UHOLDELOLWDV�GDQ�LQGHNV�YDOLGLWDV�LWHP�\DQJ

EHUWXMXDQ� XQWXN�PHQLQJNDWNDQ� UHOLDELOLWDV� GDQ

YDOLGLWDV� WHV� VHFDUD� NHVHOXUXKDQ� �$]ZDU�� ������

'DODP�NDLWDQ�LQL��WLQMDXDQ�GLDUDKNDQ�SDGD�SHQJNDMLDQ

SHQHUDSDQ� WHV�PRGHUQ� \DNQL� WHRUL� UHVSRQVL� EXWLU

�LWHP�UHVSRQVH�WKHRU\��GDODP�SHQLODLDQ�KDVLO�EHODMDU

SHVHUWD�GLGLN�GHQJDQ�VHJDOD�DWULEXW�GDQ�SHUV\DUDWDQ�

SHUV\DUDWDQ�\DQJ�GLPLOLNLQ\D�

3DGD�SULQVLSQ\D��SHQJXNXUDQ�EHUWXMXDQ�XQWXN

PHQJHWDKXL� NDUDNWHULVWLN� VXDWX� REMHN� \DQJ� DNDQ

GLXNXU��.KXVXVQ\D��SHQJXNXUDQ�SHQGLGLNDQ�PHOLSXWL

SHQJXNXUDQ� KDVLO� EHODMDU�PHQFDNXS� EHUPDFDP

ELGDQJ��WHUJDQWXQJ�REMHN�KDVLO�EHODMDU�DSD�\DQJ�LQJLQ

GLXNXU��3HUPDVDODKDQ�GDODP�WXOLVDQ�LQL�DGDODK����

DSDNDK�WHRUL�UHVSRQVL�EXWLU�DWDX�WHRUL�WHV�PRGHUQ

ELVD�PHQXWXSL�NHOHPDKDQ�NHOHPDKDQ�\DQJ�DGD�SDGD

WHRUL�WHV�NODVLN�����EDJDLPDQD�LPSOHPHQWDVL�WHRUL

UHVSRQVL� EXWLU� GDODP�PHQJDWDVL� SHUPDVDODKDQ�

SHUPDVDODKDQ� XMLDQ� QDVLRQDO� VHKLQJJD� WLGDN� DGD

NHORPSRN� \DQJ� GLXQWXQJNDQ� GDQ� NHORPSRN� \DQJ

GLUXJLNDQ� DNLEDW� SHQJXNXUDQ� \DQJ� WLGDN� DGLO"

6HGDQJNDQ�\DQJ�PHQMDGL�WXMXDQ�SHQXOLVDQ�DUWLNHO�LQL

DGDODK�����XQWXN�PHPEHULNDQ�NDMLDQ�VHFDUD�VLQJNDW

LPSOHPHQWDVL�LWHP�UHVSRQVL�WHRUL�GDODP�SHQJHPEDQJ�

DQ�EXWLU�VRDO�XMLDQ�QDVLRQDO�VHKLQJJD�GDSDW�EHUODNX

DGLO� XQWXN� VHPXD� SHVHUWD� GLGLN�� ���PHPEHULNDQ

PDVXNDQ�EDJL�VHNRODK�GDODP�PHPEXDW�EXWLU�VRDO

\DQJ� VHVXDL� GHQJDQ� NDLGDK�NDLGDK� SHQJXNXUDQ

PRGHUQ�GHQJDQ�PHQJJXQDNDQ�WHRUL�UHVSRQVL�EXWLU�

.DMLDQ�/LWHUDWXU�GDQ�3HPEDKDVDQ

3HQVNRUDQ�.ODVLN�GDQ�0RGHUQ

%HUGDVDUNDQ� WDNVRQRPL� SVLNRORJL� EHODMDU��PDND

NDUDNWHULVWLN�REMHN�EHUNDLWDQ�GHQJDQ�DVSHN�NRJQLWLI�

DIHNWLI�GDQ�SVLNRPRWRULN��6HFDUD�NKXVXV��SHQJXNXUDQ

DVSHN� NRJQLWLI� GLXNXU�PHODOXL� XML� WHV�� VHGDQJNDQ

SHQJXNXUDQ�DVSHN�DIHNWLI�GLXNXU�GHQJDQ�NXHVLRQHU�

DQJNHW�� ZDZDQFDUD�� DWDX�PHODOXL� SHQJDPDWDQ�

VHPHQWDUD� DVSHN� SVLNRPRWRULN� GLXNXU� GHQJDQ
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6XGDU\RQR�� ,PSOHPHQWDVL�7HRUL�5HVSRQVL� %XWLU� �,WHP�5HVSRQVH�7KHRU\��3DGD�3HQLODLDQ�+DVLO� %HODMDU�$NKLU� GL�6HNRODK

SHQJDPDWDQ� ODQJVXQJ�PHODOXL� SUDNWLN� WHUKDGDS

VHVXDWX�NHWHUDPSLODQ��VNLOO��NKXVXV�GDUL�SHVHUWD�GLGLN�

2EMHN�\DQJ�GLXNXU�GDODP�SHQGLGLNDQ�DQWDUD� ODLQ�

VLVZD��PDKDVLVZD��JXUX�GRVHQ��8QWXN�PHQGDSDWNDQ

LQIRUPDVL� \DQJ� DNXUDW� WHQWDQJ� NDUDNWHULVWLN� GDQ

REMHN�\DQJ�GLWHOLWL��PDND�SHUOX�DODW�XNXU�\DQJ�EDLN

�VDKLK�� \DNQL� DODW� XNXU� \DQJ�PHPSHUV\DUDWNDQ

EHEHUDSD�KDO��VHKLQJJD�DODW�XNXU�WHUVHEXW�PHQJKDVLO�

NDQ� LQIRUPDVL� \DQJ�PHQJDQGXQJ�NHWHWDSDQ�\DQJ

WLQJJL��GDQ�NHVDODKDQ�NHFLO��VHKLQJJD�KDVLOQ\D�GDSDW

GLDQGDONDQ� �$VPLQ�� ������� 3HUV\DUDWDQ� DODW� XNXU

SHQGLGLNDQ��PHQXUXW� &URQEDFK� �������PHOLSXWL

NHVDKLKDQ��YDOLGLWDV��\DQJ�GLSHUROHK�PHODOXL�NRUHODVL

VHEXDK�WHV�GHQJDQ�VXDWX�NULWHULD�WHV�\DQJ�GLWHQWXNDQ�

GDQ�NHWHUDQGDODQ��UHOLDELOLWDV��DODW�XNXU�\DNQL�VXDWX

SURVHV� \DQJ� GLODNXNDQ�ROHK� SHQJJXQD� WHV� GDODP

PHQJXPSXONDQ�EXNWL�XQWXN�PHQGXNXQJ�LQIHUHQVL�\DQJ

GLEXDW�EHUGDVDUNDQ�VNRU�WHV�

0HQXUXW� WHRUL� WHV� NODVLN� NHVDKLKDQ�PHOLSXWL

NHVDKLKDQ�LVL��NRQVWUDN��GDQ�NULWHULD��&URNFHU�	�$OJLQD�

�������9DOLGLWDV�GDSDW�EHUDUWL�VHMDXK�PDQD�NHWHSDWDQ

GDQ�NHFHUPDWDQ�VXDWX�DODW�XNXU�GDODP�PHODNXNDQ

IXQJVL�XNXUQ\D��0HQXUXW�'MDDOL��������EDKZD�YDOLGLWDV

WHV�WLQJJL�DSDELOD�WHV�WHUVHEXW�PHQMDODQNDQ�IXQJVL

XNXU�VHFDUD�WHSDW��DWDX�PHPEHULNDQ�KDVLO�XNXU�\DQJ

VHVXDL� GHQJDQ�PDNVXG� GLODNXNDQQ\D� SHQJXNXUDQ

WHUVHEXW��6HODQMXWQ\D��UHOLDELOLWDV�DUWLQ\D�VHMDXK�PDQD

KDVLO� SHQJXNXUDQ� GDSDW� GLSHUFD\D�� 6XDWX� KDVLO

SHQJXNXUDQ�KDQ\D�GDSDW�GLSHUFD\D�DSDELOD�GDODP

EHEHUDSD� NDOL� SHODNVDQDDQ� SHQJHWHVDQ� WHUKDGDS

NHORPSRN�VXE\HN�\DQJ�VDPD�GLSHUROHK�KDVLO�\DQJ

UHODWLI�VDPD�

3DGD�SHQJXNXUDQ�NODVLN�FLUL� \DQJ�XQLN�GLSHU�

OLKDWNDQ�GDUL�NHQ\DWDDQ�EDKZD�NHORPSRN�EXWLU�WHV

DWDX� NHORPSRN� DQJNHW� �NXHVLRQHU�� WLGDN� GDSDW

GLSLVDKNDQ�GDUL�NHORPSRN�SHVHUWD�WHV�DWDX�NHORPSRN

\DQJ�PHQJLVL�DQJNHW��$UWLQ\D��NHORPSRN�EXWLU�WHV�

DQJNHW��NXHVLRQHU��\DQJ�VDPD�KDUXV�GLMDZDE�ROHK

NHORPSRN�SHVHUWD� WHV� \DQJ� VDPD�� -LND�NHORPSRN

WHV�\DQJ�VDPD�GLMDZDE�NHORPSRN�SHVHUWD�XML� WHV

\DQJ�EHUEHGD�PDND�FLUL�NDUDNWHULVWLN�NHORPSRN�EXWLU

LWX�DNDQ�EHUXEDK��VHKLQJJD�WDUDI�NHVXNDUDQ�GDQ�GD\D

SHPEHGD� NHORPSRN� EXWLU� WHV� LWX� DNDQ� EHUXEDK

VHPDWD�PDWD�NDUHQD�NHORPSRN�EXWLU� WHV� WHUVHEXW

GLWDQJJDSL� ROHK� NHORPSRN�SHVHUWD� \DQJ�EHUEHGD�

0HQXUXW�6HWLDGL��������EDKZD�GDODP�WHRUL�NODVLN�

VWDWLVWLN� VRDO�� PLVDOQ\D� LQGHNV� NHVXNDUDQ� VRDO

WHUJDQWXQJ�SDGD�VDPSHO�SHQJLNXW�XMLDQ��.DODX�WHV

WHUVHEXW�GLNHUMDNDQ�ROHK�VLVZD�\DQJ�SDQGDL�PDND

VRDO�VRDO� LWX� VHSHUWLQ\D� PXGDK� DWDX� WLQJNDW

NHVXNDUDQ�VRDOQ\D�PHQMDGL�EHVDU��GDQ�VHEDOLNQ\D

NDODX�GLNHUMDNDQ�ROHK�VLVZD�\DQJ�NXUDQJ�SDQGDL�PDND

VRDO�LWX�VHSHUWLQ\D�VXNDU�DWDX�WLQJNDW�NHVXNDUDQ�VRDO

PHQMDGL�NHFLO��-DGL��VRDO�VRDO�LWX�WLGDN�NRQVLVWHQ�DWDX

EHUXEDK�XEDK� WHUJDQWXQJ� SDGD� NHPDPSXDQ

NHORPSRN�VDPSHO�VLVZD�\DQJ�PHQHPSXK�XMLDQ�

6HMDODQ�GHQJDQ�LWX��MLND�NHORPSRN�SHVHUWD�WHV

\DQJ� VDPD�PHQMDZDE� NHORPSRN� EXWLU� WHV� \DQJ

EHUEHGD�PDND�FLUL�NHORPSRN�SHVHUWD�DNDQ�EHUXEDK�

'DODP�KDO�LQL�NHPDPSXDQ�DWDX�VLNDS�SDUD�SHVHUWD

EHUXEDK� VHPDWD�PDWD� NDUHQD� SHVHUWD� WHV� \DQJ

PHQMDZDE� EXWLU� WHV� \DQJ� EHUEHGD�� VHKLQJJD

NHORPSRN�SHVHUWD�\DQJ�VDPD�GDQ�NHORPSRN�EXWLU

WHV�\DQJ�EHUEHGD�DNDQ�PHQXQMXNNDQ�FLUL� SHVHUWD

\DQJ�EHUEHGD�

3DGD�SHQVNRUDQ�NODVLN�DGD�NHWHUNDLWDQ�DQWDUD

NHGXD�NHORPSRN�EXWLU�WHV�GDQ�NHORPSRN�SHVHUWD�WHV�

\DQJ�PHPXQJNLQNDQ�PXQFXOQ\D�EHEHUDSD�KDO����

NHORPSRN�SHVHUWD�XML�WHV�\DQJ�FLULQ\D�GLVNRU�SHUOX

PHQJLNXWL�WHV�\DQJ�VDPD�SDGD�VDDW�\DQJ�EHUVDPDDQ�

VHKLQJJD�SHUOX�GLKLQGDUL�NHERFRUDQ�EXWLU�WHV�VHEHOXP

WHV�GLODNVDQDNDQ�����NHWHUNDLWDQ�DQWDUD�NHORPSRN

EXWLU� GDQ� NHORPSRN� SHVHUWD� WHV�PHQJDNLEDWNDQ

WDIVLUDQ�VNRU�GLDUDKNDQ�SDGD�NHORPSRN�SHVHUWD�WHV

\DQJ�PHQMDZDE� WHV� WHUVHEXW�� %LDVDQ\D� WDIVLUDQ

WHUVHEXW�PHQJDFX�NH�DFXDQ�QRUPD��GDQ����WHV�\DQJ

WHUODOX� PXGDK� DWDX� WHUODOX� VXNDU� WLGDN� DNDQ

PHQFHUPLQNDQ�NHPDPSXDQ�SHVHUWD�WHUVHEXW�GHQJDQ

DNXUDW�� VHKLQJJD� NHGXD� EHQWXN� WHV� WHUVHEXW

GLSHUWLPEDQJNDQ�XQWXN�GLJDQWL�

5HVSRQGHQ� PHPLOLNL� NHPDPSXDQ� T� \DQJ
ELDVDQ\D�EHUEHGD�GL�DQWDUD�UHVSRQGHQ��%XWLU�PHPLOLNL

WDUDI�VXNDU�EXWLU�E�\DQJ�ELDVDQ\D�EHUEHGD�GL�DQWDUD

EXWLU��3DGD�SHQJXNXUDQ�WHUMDGL�SHUWHPXDQ�GL�DQWDUD

NHPDPSXDQ� UHVSRQGHQ� GHQJDQ� WDUD� VXNDU� EXWLU�

-DZDEDQ�DWDX�WDQJJDSDQ�UHVSRQGHQ�WHUKDGDS�EXWLU

PHPEXDKNDQ�KDVLO�XNXU��'DODP�KDO�WHUWHQWX��KDVLO

XNXU�PHQXQMXNNDQ� VDODK� DWDX� EHWXO�� 3DGD� VNDOD

GLNRWRPL�� MDZDEDQ�VDODK�VHULQJ�GLEHUL�VNRU���GDQ

MDZDEDQ�EHWXO�GLEHUL�VNRU����+DVLO�XNXU�GDSDW�MXJD

GLQ\DWDNDQ�GDODP�EHQWXN�SUREDELOLWDV�MDZDEDQ�EHWXO

�QLODL�GDUL���VDPSDL�����3UREDELOLWDV�MDZDEDQ�EHWXO

GLWHQWXNDQ� ROHK� SDGDQDQ� GL� DQWDUD� NHPDPSXDQ

UHVSRQGHQ�GHQJDQ�WDUDI�VXNDU�EXWLU�

3UREDELOLWDV� MDZDEDQ� EHWXO� 3JL�T�� DGDODK

SUREDELOLWDV�MDZDEDQ�EHWXO�UHVSRQGHQ�NH�J�SDGD�EXWLU

NH�L��7LGDN�VHODOX�WDUDI�VXNDU�EXWLU�VHSDGDQ�GHQJDQ

NHPDPSXDQ�UHVSRQGHQ��%XWLU� WHUODOX�PXGDK�DWDX
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WHUODOX�VXNDU�WLGDN�GDSDW�PHQXQMXNNDQ�NHPDPSXDQ

UHVSRQGHQ��VHKLQJJD�DNXUDVL�SHQJXNXUDQ�PHQMDGL

UHQGDK��.HFRFRNDQ�GL�DQWDUD�NHPDPSXDQ�UHVSRQGHQ

GHQJDQ�WDUDI�VXNDU�EXWLU�PHQJKDVLONDQ�DNXUDVL�SHQJX�

NXUDQ�\DQJ�WLQJJL��.HFRFRNDQ�GL�DQWDUD�NHPDPSXDQ

UHVSRQGHQ�GHQJDQ�WDUDI�VXNDU�EXWLU�PHQJKDVLONDQ

DNXUDVL�SHQJXNXUDQ�WHUWLQJJL�PHODOXL�NHWHQWXDQ�

3�T���� ���3
PLQ
������������3

PDNV
±�3

PLQ
�

.DUHQD� SHOXDQJ�PHQMDZDE� EHQDU� DWDX� 3PDNV� 

��PDND�NHWHQWXDQ�LQL�PHQMDGL�

3�T���� ���3
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�������������±�3
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3HQFRFRNDQ�GL�DQWDUD�NHPDPSXDQ�UHVSRQGHQ

GHQJDQ� WDUDI� VXNDU� EXWLU� GDSDW� GLODNXNDQ� MLND

PHUHND�LQGHSHQGHQ��-LND�WDUDI�VXNDU�EXWLU��E��LQGH�

SHQGHQ�GDUL�NHPDPSXDQ��T��PDND�GDSDW�GLFDUL�QLODL

WDUDI�VXNDU�EXWLU�\DQJ�FRFRN�GHQJDQ�NHPDPSXDQ

�T��

3DGD�WHRUL�NODVLN��WDUDI�VXNDU�EXWLU�EHUJDQWXQJ

�GHSHQGHQW��NHSDGD�NHPDPSXDQ�UHVSRQGHQ��%DJL

UHVSRQGHQ� EHUNHPDPSXDQ� WLQJJL�� EXWLU�PHQMDGL

WLGDN�VXNDU��PXGDK���%DJL�UHVSRQGHQ�EHUNHPDP�

SXDQ�UHQGDK��EXWLU�PHQMDGL�VXNDU��3DGD�EXWLU�WLGDN

VXNDU� �PXGDK��� WDPSDN� NHPDPSXDQ� UHVSRQGHQ

PHQMDGL�WLQJJL��3DGD�EXWLU�VXNDU��WDPSDN�NHPDP�

SXDQ�UHVSRQGHQ�PHQMDGL�UHQGDK��7DUDI�VXNDU�EXWLU

EHUJDQWXQJ�NHSDGD�NHPDPSXDQ�UHVSRQGHQ��%XWLU

\DQJ� VDPD� DNDQ� WHUDVD� EHUDW� EDJL�PHUHND� \DQJ

EHUNHPDPSXDQ� UHQGDK� GDQ� WHUDVD� ULQJDQ� EDJL

PHUHND�\DQJ�EHUNHPDPSXDQ�WLQJJL�

.HPDPSXDQ� UHVSRQGHQ� EHUJDQWXQJ� NHSDGD

WDUDI�VXNDU�EXWLU��0HUHND�\DQJ�PHQJHUMDNDQ�EXWLU

VXNDU�DNDQ�WDPSDN�EHUNHPDPSXDQ�UHQGDK�VHGDQJ�

NDQ�PHUHND�\DQJ�PHQJHUMDNDQ�EXWLU�PXGDK�DNDQ

WDPSDN� EHUNHPDPSXDQ� WLQJJL�� 7HRUL� SHQJXNXUDQ

NODVLN��WHRUL�XMLDQ�NODVLN��WLGDN�GDSDW�GLJXQDNDQ�XQWXN

SHQFRFRNDQ�NHPDPSXDQ� UHVSRQGHQ�GHQJDQ� WDUDI

VXNDU�EXWLU��NDUHQD�PHUHND�GHSHQGHQ���3DGD�WHRUL

NODVLN��WHUGDSDW�LQWHUGHSHQGHQVL�GL�DQWDUD�NHPDP�

SXDQ�UHVSRQGHQ�GDQ�WDUDI�VXNDU�EXWLU��6HEDLNQ\D�FDUD

SHQ\HEXWDQ�KDVLO�SHQJXNXUDQ�GLVDQGLQJL�GHQJDQ�QDPD

DODW�XNXU��0LVDOQ\D������72()/������630%�

8QWXN�PHQJDWDVL�NHOHPDKDQ�SDGD�SHQJXNXUDQ

NODVLN��SHQJJXQDDQ�SHQJXNXUDQ�PRGHUQ�GLWDPSLONDQ

\DNQL�XQWXN�PHQJDQXOLU� NHWLGDNWHUSLVDKDQ� DQWDUD

NHORPSRN�SHVHUWD�WHV�GHQJDQ�NHORPSRN�EXWLU�WHV�

$UWLQ\D��SULQVLS�SHQJXNXUDQ�PRGHUQ�DGDODK�SHQHWDSDQ

FLUL�EXWLU��ZDODXSXQ�FLUL�SHVHUWD�WHV�EHUEHGD��'HQJDQ

NDWD� ODLQ�� FLUL� GDUL� NHORPSRN� EXWLU� DGDODK� WHWDS

ZDODXSXQ�GLMDZDE�SHVHUWD�WHV�\DQJ�EHUEHGD��'HQJDQ

GHPLNLDQ��EHUODNX�SXOD�EDKZD�FLUL�SHVHUWD�DNDQ�WHWDS

VDPD��ZDODXSXQ�PHUHND�PHQMDZDE�EXWLU�WHV�\DQJ

EHUEHGD�� 6HFDUD� OXDV� SHPEDKDVDQ� WHQWDQJ

SHQJXNXUDQ�PRGHUQ�GLNDML�VHFDUD�PHQGDODP�GDODP

WHRUL�UHVSRQVL�EXWLU�

7HRUL�5HVSRQVL�%XWLU��,WHP�5HVSRQVH�7KHRU\�

7HRUL� 5HVSRQVL� %XWLU� �,WHP� 5HVSRQVH� 7KHRU\

GLVLQJNDW�,57��GLQDPDL�MXJD�VHEDJDL�7HRUL�&LUL�/DWHQ

�/DWHQW� 7UDLW� 7KHRU\� GLVLQJNDW� /77�� DWDX

/HQJNXQJDQ�.DUDNWHULVWLN�%XWLU��,WHP�&KDUDFWHULVWLF

&XUYH� GLVLQJNDW� ,&&��� 8QWXN� PHPXGDKNDQ

SHQJHUWLDQ�� GL� VLQL� KDQ\D� GLJXQDNDQ� LVWLODK� ,57�

6HSHUWL� GLVHEXWNDQ�GL� DWDV��SDGD�KDNHNDWQ\D� ,57

EHUWXMXDQ� XQWXN� PHQJDWDVL� NHOHPDKDQ� \DQJ

WHUGDSDW� SDGD� SHQJXNXUDQ� NODVLN�� 3DGD� ,57�

SHOXDQJ�MDZDEDQ�EHQDU�\DQJ�GLEHULNDQ�VLVZD��FLUL

DWDX� SDUDPHWHU� EXWLU�� GDQ� FLUL� DWDX� SDUDPHWHU

SHVHUWD� WHV� GLKXEXQJNDQ�PHODOXL� VXDWX� PRGHO

IRUPXOD� \DQJ� KDUXV� GLWDDWL� EDLN� ROHK� NHORPSRN

EXWLU� WHV� PDXSXQ� NHORPSRN� SHVHUWD� WHV

�+DPEOHWRQ�	�5RJHUV���������$UWLQ\D��EXWLU�\DQJ

VDPD� WHUKDGDS� SHVHUWD� WHV� \DQJ� EHUEHGD� KDUXV

WXQGXN� SDGD� DWXUDQ� UXPXV� LWX�� DWDX� SHVHUWD� WHV

\DQJ�VDPD�WHUKDGDS�EXWLU� WHV�\DQJ�EHUEHGD�MXJD

KDUXV� SDWXK� WHUKDGDS� UXPXV� WHUVHEXW�� 'DODP

SURVHV� VHPDFDP� LQL� WHUMDGLODK� DSD� \DQJ� GLVHEXW

LQYDULDQVL�GL�DQWDUD�EXWLU�WHV�GDQ�SHVHUWD�WHV��3DGD

SHQJXNXUDQ�PRGHUQ��WDUDI�VXNDU�EXWLU�WLGDN�GLNDLWNDQ

ODQJVXQJ�GHQJDQ�NHPDPSXDQ�UHVSRQGHQ�

3HUEHGDDQ�PHQGDVDU�DQWDUD�SHQJXNXUDQ�NODVLN

GHQJDQ�SHQJXNXUDQ�PRGHUQ�WHUOHWDN�SDGD�LQYDULDQVL

SHQVNRUDQ�� GL�PDQD� SHQVNRUDQ�PRGHUQ� DGDODK

LQYDULDQV��WLGDN�EHUXEDK�DWDX�WHWDS��WHUKDGDS�EXWLU

WHV�VHUWD�WHUKDGDS�SHVHUWD�WHV��0HQXUXW�/RUG�������

EDKZD� LQYDULDQVL� SDUDPHWHU�SDUDPHWHU� EXWLU� WHV

PHODOXL� NHORPSRN� SHVHUWD� WHV�PHUXSDNDQ� NDUDN�

WHULVWLN�\DQJ�SDOLQJ�SHQWLQJ�GDUL�,57��.LWD�ELDVDQ\D

PHPLNLUNDQ� EDKZD� LQGHNV� NHVXNDUDQ� EXWLU� WHV

VHEDJDL�SURSRUVL�MDZDEDQ�\DQJ�EHQDU�VHKLQJJD�VXNDU

XQWXN�PHPED\DQJNDQ�EDJDLPDQD�LQGHNV�NHVXNDUDQ

WHV� GDSDW�PHQMDGL� LQYDULDQW� WHUKDGDS� NHORPSRN

SHVHUWD�WHV�GDUL�WLQJNDW�NHPDPSXDQ�\DQJ�EHUEHGD�

3DGD� SHQJXNXUDQ�PRGHUQ�� WDUDI� VXNDU� EXWLU

GLNDLWNDQ�ODQJVXQJ�GHQJDQ�NDUDNWHULVWLN�EXWLU��7DUDI

VXNDU�EXWLU��SDGD�SHQJXNXUDQ�PRGHUQ�WHUOHWDN�SDGD
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PLQ
���3DGD�SHQJXNXUDQ�PRGHUQ�� WDUDI�VXNDU�EXWLU

ODQJVXQJ� GLNDLWNDQ� GHQJDQ� NDUDNWHULVWLN� EXWLU�

.HPDPSXDQ�WLQJJL�GDQ�UHQGDK�PHPLOLNL�WDUDI�VXNDU

EXWLU�\DQJ�VDPD��.HPDPSXDQ�UHVSRQGHQ�GDQ�WDUDI

VXNDU�EXWLU�PHQMDGL�LQGHSHQGHQ��3HQJXNXUDQ�PRGHUQ

GDSDW� GLJXQDNDQ� XQWXN� SHQFRFRNDQ� NHPDPSXDQ

UHVSRQGHQ�GHQJDQ�WDUDI�VXNDU�EXWLU�

7HRUL� UHVSRQVL�EXWLU�SHUOX�PHQHQWXNDQ�PRGHO

NDUDNWHULVWLN� EXWLU� \DQJ� GLJXQDNDQ��0RGHO� NDUDN�

WHULVWLN�EXWLU�GDSDW�EHUEHQWXN�VDWX�SDUDPHWHU���3��

GXD�SDUDPHWHU���3���WLJD�SDUDPHWHU���3���DWDX�PRGHO

ODLQ��'L�VLQL�SHPEDKDVDQ�GLEDWDVL�SDGD�VDWX�VDPSDL

WLJD�SDUDPHWHU�VHUWD�SDGD�VHNRU�GLNRWRPL��\DLWX���3

��3�T�� �I�E��T�����3���3�T�� �I�D��E��T��GDQ��3���3�T�

 ��D��E��F��T���6DWX��GXD��GDQ�WLJD�DGDODK�EDQ\DNQ\D

SDUDPHWHU� EXWLU�� 3DUDPHWHU� T� DGDODK� SDUDPHWHU

NHPDPSXDQ� UHVSRQGHQ�� 3DUDPHWHU� E� DGDODK

SDUDPHWHU�WDUDI�VXNDU�EXWLU��3DGD��3�GDQ��3��E� �T

NHWLND��3�T�� ������3DGD��3��E� �T�NHWLND��3�T�� ����

�����F���3DUDPHWHU�D�DGDODK�SDUDPHWHU�GD\D�EHGD

EXWLU��3DUDPHWHU�F�DGDODK�SDUDPHWHU�WHUNDDQ�EHWXO

MDZDEDQ� EXWLU�

7XMXDQ�5HVSRQVL�%XWLU

7HRUL�UHVSRQVL�EXWLU�PHPEHEDVNDQ�UHVSRQGHQ�GDQ

EXWLU� GDUL� LQWHUGHSHQGHQVL�� VHKLQJJD�� WDUDI� VXNDU

EXWLU� WLGDN� ODJL� EHUJDQWXQJ� NHSDGD� NHPDPSXDQ

UHVSRQGHQ�� .HPDPSXDQ� UHVSRQGHQ� WLGDN� ODJL

EHUJDQWXQJ� NHSDGD� WDUDI� VXNDU� EXWLU�� 0HODOXL

LQGHSHQGHQVL� GL� DQWDUD� WDUDI� VXNDU� EXWLU� GDQ

NHPDPSXDQ� UHVSRQGHQ�� GDSDW� GLSLOLK� EXWLU� \DQJ

FRFRN�GHQJDQ�UHVSRQGHQ��'DODP�KDO�WHUMDGL�NHFRFRN�

DQ� GL� DQWDUD� WDUDI� VXNDU� EXWLU� GDQ� NHPDPSXDQ

UHVSRQGHQ��PDND��NDODX�WDUDI�VXNDU�EXWLU�GLNHWDKXL�

NHPDPSXDQ� UHVSRQGHQ� GDSDW� GLWHQWXNDQ�� .DODX

NHPDPSXDQ�UHVSRQGHQ�GLNHWDKXL��WDUDI�VXNDU�EXWLU

GDSDW�GLWHQWXNDQ�

3URSRUVL� MDZDEDQ� EHQDU� GL� GDODP� VHEXDK

NHORPSRN�SHVHUWD�WHV� WLGDN�VHFDUD�Q\DWD�PHQJX�

NXU�NHVXOLWDQ�WHV�WHUVHEXW��3URSRUVL�WHUVHEXW�WLGDN

KDQ\D�PHQMHODVNDQ�EXWLU�WHV�WHWDSL�MXJD�NHORPSRN

SHVHUWD�\DQJ�GLWHV��,QL�PHUXSDNDQ�VXDWX�WXMXDQ�GDVDU

XQWXN�NHVHSDNDWDQ�DQDOLVLV�VWDWLVWLN�EXWLU�WHV��\DQJ

GLNHQDO�GHQJDQ�LVWLODK�LQYDULDQVL��<DQJ�PHQMDGL�GDVDU

LQYDULDQVL�DGDODK�WDUDI�VXNDU�EXWLU� WLGDN�ODQJVXQJ

GLNDLWNDQ�GHQJDQ�NHPDPSXDQ�UHVSRQGHQ�PHODLQNDQ

GLNDLWNDQ�GHQJDQ�OHQJNXQJDQ�NDUDNWHULVWLN�EXWLU�SDGD

SHUVDPDDQ�� 3�T�� �3
PLQ
������±�3

PLQ
�

0LVDONDQ�VXDWX�EXWLU�PHPLOLNL�SDUDPHWHU�EXWLU�D
�

 ������GDQ�E
�
�� �±�������%XWLU�LQL�GLEHULNDQ�NHSDGD

UHVSRQGHQ�GHQJDQ�NHPDPSXDQ�DJDN�UHQGDK�GDQ�GDUL

PHUHND�GLSHUROHK�OHQJNXQJDQ�GHQJDQ�D
�
� ������GDQ

E�  � ±� ������ %XWLU� \DQJ� VDPD� GLEHULNDQ� NHSDGD

UHVSRQGHQ�GHQJDQ�NHPDPSXDQ�DJDN�WLQJJL�GDQ�GDUL

PHUHND�GLSHUROHK�OHQJNXQJDQ�GHQJDQ�D
�
� ������GDQ

E
�
� �±��������3DGD�UHVSRQGHQ�GHQJDQ�NHPDPSXDQ

DJDN�UHQGDK��0HODOXL�SHUKLWXQJDQ�SDGD�GDWD�GLSHUROHK

OHQJNXQJDQ�GHQJDQ�E
�
� ���������7HUOLKDW�EDKZD�GXD

KDVLO�LQL�DGDODK�VDPD�

$VXPVL��7HRUL�5HSRQVL�%XWLU

'DODP�WHRUL�UHVSRQVL�EXWLU�WDUDI�VXNDU�EXWLU�GDQ�GD\D

EHGD�EXWLU�WHV�WHWDS�VDPD��ZDODXSXQ�EXWLU�WHV�WHUVHEXW

GLVHOHVDLNDQ�ROHK�NHORPSRN�SHVHUWD�WHV�\DQJ�EHUEHGD�

8QWXN� LWX�� WHRUL� UHVSRQVL� EXWLU�PHQJHPEDQJNDQ

PRGHO�\DQJ�PHQJKXEXQJNDQ�SDUDPHWHU�EXWLU�GHQJDQ

NHPDPSXDQ�SHVHUWD�WHV��0HQXUXW�+DPEOHWRQ�������

DVXPVL� XQWXN�PRGHO� WHRUL� UHVSRQVL� EXWLU� VHFDUD

PHQGDODP� GLJXQDNDQ�� VHKLQJJD� KDQ\D� VDWX

NHPDPSXDQ� \DQJ� GLXNXU� GHQJDQ� EXWLU�EXWLU� WHV

WHUVHEXW��+DO�LQL�GLQDPDNDQ�XQLGLPHQVL��6XDWX�NRQVHS

\DQJ�PHQJKXEXQJNDQ�NHXQLGLPHQVLDQ�DGDODK�DSD

\DQJ� GLVHEXW� GHQJDQ� LQGHSHQGHQVL� ORNDO� �ORFDO

LQGHSHQGHQFH��\DQJ�DNDQ�GLGLVNXVLNDQ�EHULNXWQ\D�

$VXPVL� ODLQ�GDODP�PRGHO� WHRUL�UHVSRQVL�EXWLU

DGDODK� IXQJVL� NDUDNWHULVWLN� \DQJ� VHFDUD� NKXVXV

PHOXNLVNDQ�KXEXQJDQ�DQWDUD�YDULDEHO�NHPDPSXDQ

\DQJ�WLGDN�WHUDPDWL�GHQJDQ�YDULDEHO�NHPDPSXDQ

\DQJ� WHUDPDWL�� $VXPVL�DVXPVL� WHUVHEXW� MXJD

PHQ\DQJNXW� NDUDNWHULVWLN� EXWLU� WHV� \DQJ� UHOHYDQ

WHUKDGDS�NLQHUMD�SHVHUWD�WHV�SDGD�VXDWX�EXWLU�WHV

WHUVHEXW��3HUEHGDDQ�EHVDU�DQWDUD�PRGHO�PRGHO�,WHP

5HVSRQVH�7KHRU\�GDODP�SHPDNDLDQ�EHUVDPD�DGDODK

GDODP� MXPODK� GDQ� WLSH� VHUWD� NDUDNWHULVW LN�

NDUDNWHULVWLN� \DQJ� GLDVXPVLNDQ� XQWXN� NLQHUMD

SHVHUWD� WHV�� -DGL� GDODP� WHRUL� UHVSRQVL� EXWLU

GHQJDQ�DVXPVL�DVXPVL�WHUVHEXW��PDND�GDODP�VHWLDS

VRDO�KDUXV�GLZDNLOL�ROHK�VDWX�,WHP�&KDUDFWHULVWLF�&XUYH

�,&&���,WHP�&KDUDFWHULVWLF�&XUYH�DGDODK�SHUQ\DWDDQ

0DWHPDWLND�\DQJ�EHUKXEXQJDQ�GHQJDQ�SUREDELOLWDV

NHEHUKDVLODQ� SHVHUWD� WHV� VHVXDL� GHQJDQ

NHPDPSXDQQ\D�

8QLGLPHQVL

$VXPVL�XQLGLPHQVL�WHUSHQXKL�DSDELOD�EXWLU�EXWLU�GL

GDODP�SHUDQJNDW�WHV�KDQ\D�PHQJXNXU�VDWX�NHPDP�
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SXDQ�SHVHUWD�WHV��0LVDOQ\D�EXWLU�EXWLU�\DQJ�WHUPXDW

GL�GDODP�SHUDQJNDW�WHV�EHUWXMXDQ�XQWXN�PHQJXNXU

NHPDPSXDQ� SHVHUWD� WHV� GDODP�PDWD� SHODMDUDQ

0DWHPDWLND��%XWLU�EXWLU�\DQJ�GLNRQVWUXNVL�EHUXSD�VRDO

FHULWD�GDQ�EHUEHQWXN�GLNRWRPL��$SDELOD�SHVHUWD�WHV

PHPEHUL� UHVSRQ� \DQJ� VDODK�PDND� WLGDN� GDSDW

GLNHWDKXL� DSDNDK� NHVDODKDQ� LWX� GLVHEDENDQ� ROHK

NHWLPSDQJDQ� SHVHUWD� WHV� SDGD�PDWD� SHODMDUDQ

0DWHPDWLND�DWDX�EDKDVD��'DODP�NHQ\DWDDQQ\D�VXOLW

PHQGDSDWNDQ�VXDWX�EXWLU�\DQJ�PHQJXNXU�KDQ\D�VDWX

NHPDPSXDQ�SHVHUWD�WHV�

0HQXUXW�'DOL�6�1DJD��������EDKZD�SHUV\DUDW�

DQ� XQLGLPHQVL� GLWXMXNDQ� XQWXN�PHPSHUWDKDQNDQ

LQYDULDQVL�SDGD�WHRUL�UHVSRQVL�EXWLU��.DODX�EXWLU�WHV

VDPSDL�PHQJXNXU� OHELK� GDUL� VDWX�GLPHQVL��PDND

MDZDEDQ�WHUKDGDS�EXWLU�LWX�PHUXSDNDQ�NRPELQDVL�GDUL

EHUEDJDL�NHPDPSXDQ�SHVHUWD�WHV��$NLEDWQ\D��WLGDN

ODJL� GLNHWDKXL� NRQWULEXVL� GDUL� VHWLDS� NHPDPSXDQ

WHUKDGDS� MDZDEDQ� SHVHUWD� WHV� WHUVHEXW�� 'HQJDQ

PHQJJDQWL�EXWLU�WHV�DWDX�NHORPSRN�SHVHUWD�WHV��WLGDN

GDSDW�ODJL�GLSHUWDKDQNDQ�LQYDULDQVL�SDGD�XNXUDQ�FLUL

EXWLU�WHV�GDQ�SDGD�XNXUDQ�FLUL�SHVHUWD�WHV��VHKLQJJD

NHWLGDNPDPSXDQ�PHPSHUWDKDQNDQ�V\DUDW�LQYDULDQVL

LQL�DNDQ�EHUWHQWDQJDQ�GHQJDQ�WXMXDQ�WHRUL�UHVSRQVL

EXWLU�WHUVHEXW�

'HQJDQ�WHUSHQXKLQ\D�SHUV\DUDWDQ�XQLGLPHQVL

WHUVHEXW�PDND�GLSHUOXNDQ�FDUD�XQWXN�PHQHQWXNDQ

DSDNDK�VXDWX�EXWLU�WHV�PHUXSDNDQ�XQLGLPHQVL�DWDX

WLGDN��8QWXN�KDO�LQL��PDND�GLJXQDNDQ�PHWRGH�DQDOLVLV

IDNWRU��'DODP�KDO� LQL� SHQJJXQDDQ� DQDOLVLV� IDNWRU

EHUWXMXDQ� XQWXN�PHPSHUOLKDWNDQ� SDGD� NHORPSRN

IDNWRU�PDQD�EXWLU�LWX�EHUDGD��6HWLDS�IDNWRU�KDQ\D

PHQXQMXNNDQ�VXDWX�GLPHQVL�LQGLNDWRU�WHV��'HQJDQ

GHPLNLDQ�� VHWLDS�GLPHQVL� LQGLNDWRU� WHV� WHUKLPSXQ

GDODP�VDWX�IDNWRU�\DQJ�PHOLEDWNDQ�EHEHUDSD�EXWLU

WHV�\DQJ�GLSHUOXNDQ��)DNWRU�IDNWRU�WHUVHEXW�PXQJNLQ

PHOLSXWL�PRWLYDVL��NHFHPDVDQ��NHPDPSXDQ�EHNHUMD

FHSDW��NHFHQGHUXQJDQ�PHQHEDN�ELOD�GDODP�NHDGDDQ

UDJX�UDJX�PHQMDZDE��GDQ�NHWHUDPSLODQ�NRJQLWLI�GL

GDODP�PHQMXPODKNDQ��VHUWD�IDNWRU�GRPLQDQ�ODLQ�\DQJ

GLXNXU�GHQJDQ�VHKLPSXQDQ�EXWLU�WHV��$VPLQ��������

,QGHSHQGHQVL�/RNDO

$VXPVL�LQGHSHQGHQVL�ORNDO�GLEDJL�PHQMDGL�GXD�\DLWX

LQGHSHQGHQVL�ORNDO�WHUKDGDS�UHVSRQV�SHVHUWD�WHV�GDQ

LQGHSHQGHQVL�ORNDO�WHUKDGDS�EXWLU�WHV��-DPHV�-��$OOHQ

	�<HQ���������,QGHSHQGHQVL�ORNDO�WHUKDGDS�UHVSRQV

SHVHUWD� WHV��PHPLOLNL� DUWL� EDKZD� EHWXO� VDODKQ\D

SHVHUWD�WHV�PHQMDZDE�VHEXDK�EXWLU�WLGDN�WHUSHQJDUXK

ROHK� EHWXO� VDODKQ\D� SHVHUWD� WHV� \DQJ� ODLQ� GDODP

PHQMDZDE�EXWLU�WHUVHEXW��6HGDQJNDQ�LQGHSHQVL�ORNDO

WHUKDGDS�EXWLU��PHPLOLNL�DUWL�EDKZD�EHWXO�VDODKQ\D

VHRUDQJ�SHVHUWD�WHV�PHQMDZDE�VHEXDK�EXWLU�WLGDN

WHUSHQJDUXK�ROHK�EHWXO�VDODKQ\D�SHVHUWD�WHV�GDODP

PHQMDZDE�EXWLU�\DQJ�ODLQ�

$GD�LQGHSHQGHQVL�ORNDO�UHVSRQGHQ�WHUKDGDS�EXWLU

GDQ�DGD�LQGHSHQGHQVL�ORNDO�EXWLU�WHUKDGDS�UHVSRQGHQ�

3DGD��SHVHUWD�WHV�GL�ORNDVL�\DQJ�VDPD��SUREDELOLWDV

PHQMDZDE�EHWXO�3�T�� XQWXN�EXWLU� EHUEHGD�DGDODK

LQGHSHQGHQ� VDWX� WHUKDGDS� ODLQQ\D�� 0LVDONDQ

UHVSRQGHQ�\DQJ�PHPLOLNL�NHPDPSXDQ�\DQJ�VDPD

PHQJHUMDNDQ�EXWLU�;���;���;���«��;1��PDND�VHVXDL

GHQJDQ�UXPXV�LQGHSHQGHQVL�SDGD�SUREDELOLWDV��EHUODNX
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,QGHSHQGHQVL�ORNDO�EXWLU�WHUKDGDS�UHVSRQGHQ�

3DGD�EXWLU�GL�ORNDO�\DQJ�VDPD��SUREDELOLWDV�PHQ�MDZDE

EHWXO� 3�T�� XQWXN� UHVSRQGHQ� EHUEHGD� DGDODK

LQGHSHQGHQ�VDWX�WHUKDGDS�ODLQQ\D��,QGHSHQGHQVL�ORNDO

GDSDW�GLXML�GHQJDQ�GXD�FDUD��\DLWX��VHFDUD�HNVDN

PHODOXL� UXPXV� SUREDELOLWDV�� GDQ� VHFDUD� VWDWLVWLND

PHODOXL�XML�NHWHUJDQWXQJDQ�NKL�NXDGUDW�

3HQJXMLDQ�0HODOXL�5XPXV�3UREDELOLWDV

,QGHSHQGHQVL�ORNDO�WHUFDSDL�DSDELOD�GDWD�PHPHQXKL

UXPXV�LQGHSHQGHQVL�SDGD�SUREDELOLWDV��%HULNXW�FRQWRK

SHQJXMLDQ�PHODOXL�UXPXV�SUREDELOLWDV��5HVSRQGHQ

PHQJHUMDNDQ�EXWLU�NH���GDQ�NH���GHQJDQ�SUREDELOLWDV

MDZDEDQ

����������%XWLU�NH��

����������������������������������������������

%XWLU � ����� ����� �����

NH�� � ����� ����� �����

����� ����� �

$SDNDK�WHUGDSDW�LQGHSHQGHQVL�ORNDO"�%HUGDVDU�

NDQ�GDWD�GL�DWDV�PDND�SHUKLWXQJDQ�SUREDELOLWDVQ\D

DGDODK�VHEDJDL�EHULNXW�

3���� �������3����3����� ���������������� ������

3���� �������3����3����� ���������������� ������
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6XGDU\RQR�� ,PSOHPHQWDVL�7HRUL�5HVSRQVL� %XWLU� �,WHP�5HVSRQVH�7KHRU\��3DGD�3HQLODLDQ�+DVLO� %HODMDU�$NKLU� GL�6HNRODK

3���� ������ � 3����3�����  � ���������������  

�����

3���� �������3����3����� ���������������� ������

-DGL�� WHUGDSDW� NHFRFRNDQ� VHKLQJJD�PHUHND

DGDODK� LQGHSHQGHQ� VHFDUD� ORNDO�

3HQJXMLDQ�VHFDUD�6WDWLVWLND

3HQJXMLDQ� GLODNXNDQ� SDGD� WDUDI� VLJQLILNDQVL

WHUWHQWX�PHODOXL� KLSRWHVLV��+
�
�� DGD� LQGHSHQGHQVL

ORNDO��+
�
��WLGDN�DGD�LQGHSHQGHQVL� ORNDO��'LVWULEXVL

SUREDELOLDV�SHQVDPSHODQ�DGDODK�GLVWULEXVL�SUREDELOLDV

NKL�NXDGUDW�GDQ�VWDWLVWLN�XML�F��DGDODK�

�%XWLU�NH��

��������������������������������������������������

����������%XWLU������������������$������������%����������$�%

����������NH��������������������&������������'����������&�'

����������������������������������$�&�������%�'����������1

6WDWLVWLN�XML�DGDODK�PHQJJXQDNDQ�SHUVDPDDQ�EHULNXW�

;� 1�$'�%&����$�%��&�'��$�&��%�'�

GHQJDQ�Q� ���1� �EDQ\DNQ\D�UHVSRQGHQ��GDQ�$��%��&�

'� �IUHNXHQVL��'HQJDQ�NULWHULD�SHQJXMLDQ�DGDODK��7RODN

+�� � MLND��F�� �!�F��D��Q���7HULPD�+�� � MLND� �F�� ��

F��D��Q��

3ULQVLS�LQGHSHQGHQVL�ORNDO�GLQ\DWDNDQ�ROHK�DVXPVL

EDKZD�VHFDUD�IRUPDO��SUREDELOLWDV��VXNVHV�SDGD�EXWLU

L�\DQJ�GLEHULNDQ�T���VDPD�GHQJDQ�SUREDELOLWDV��VXNVHV

SDGD�EXWLU� L�\DQJ�GLEHULNDQ�T�GDQ� MXJD�GLEHULNDQ

NLQHUMDQ\D�SDGD�EXWLU� M��N��«���-LND� �XL  �DWDX��

PHQ\DWDNDQ� VHNRU� EXWLU� NH�L��PDND� GDSDW� GLWXOLV

GHQJDQ�

����X�X���X�3���X�3 NILL T  T 

0HQXUXW� /RUG� ������� VHFDUD� PDWHPDWLND

SHUQ\DWDDQ�LQGHSHQVL�ORNDO�EHUDUWL�EDKZD�SUREDELOLWDV

VXNVHV�VHOXUXK�EXWLU�WHV�VDPD�GHQJDQ�SHUNDOLDQ�GDUL

EDJLDQ�EDJLDQ�SUREDELOLWDV�VXNVHV�WHUVHEXW��6HEDJDL

FRQWRK��DGD�WLJD�EXWLU�WHV�L��M��GDQ�N��PDND��

���X�3���X�3���X�3

���X��X��X�3

NML

NML

T T T 
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,QGHSHQGHQVL�ORNDO�PHQJLQJLQNDQ�VHWLDS�GXD�EXWLU

WLGDN� EHUNRUHODVL� DSDELOD� T� DGDODK� WHWDS�� 6HFDUD

GHILQLVL�WLGDN�GLLQJLQNDQ�EXWLU�EXWLU�WLGDN�EHUNRUHODVL

GDODP�NHORPSRN��GLPDQD�T�EHUYDULDVL��'DODP�KDO

WHUWHQWX�� LQGHSHQGHQVL� ORNDO� VHFDUD� RWRPDWLV

PHQJLNXWL�NHXQLGLPHQVLDQ�

0HQXUXW� &URFNHU� GDQ� $OJLQD� �������� GDODP

WHRUL� UHVSRQVL� EXWLU� VHFDUD� EHUVDPD�VDPD

GLJXQDNDQ� NRQVHS�NRQVHS� \DQJ� OHELK� XPXP

WHUKDGDS� NHWHULNDWDQ� GDQ� NHEHEDVDQ� VWDWLVWLN

XQWXN� PHQ\DWDNDQ� WHQWDQJ� KXEXQJDQ� DQWDUD

YDUDLDEHO�YDULDEHO��8QWXN�GXD�VHNRU�EXWLU�GLNRWRPL

NRQVHS�NRQVHS� WHUVHEXW� GDSDW� GLLOXVWUDVLNDQ

VHFDUD� QXPHULN� VHEDJDL� EHULNXW�� %LOD� GLNHWDKXL

UHVSRQVL�GDUL����UHVSRQGHQ�SDGD�VXDWX�EXWLU�VRDO

KDVLO�DNKLUQ\D�DGDODK�VHSHUWL�7DEHO���

$WDX�SHOXDQJ�MDZDEDQ�WHUVHEXW�GLEHQWXN�VHSHUWL

7DEHO���

7DEHO����3HOXDQJ�-DZDEDQ�%XWLU���GDQ�%XWLU��

� �� �� �

�� ������ ������ ������

�� ������ ������ ������

� ������ ������ �

'DUL� WDEHO� �� WHUVHEXW� GDSDW� GLKLWXQJ� EHVDU

SHUNDOLDQ� VHWLDS� SHOXDQJ� VHEDJDL� EHULNXW�

�������������������3���3��������3

�������������������3���3��������3

�������������������3���3��������3

�������������������3���3��������3

��

��

��

��

   

   

   

   

'DUL�KDVLO�SHUNDOLDQ�SHOXDQJ�SHOXDQJ�WHUVHEXW

GDSDW�GLVLPSXONDQ�EDKZD�WLGDN�WHUGDSDW�LQGHSHQ�

GHQVL� ORNDO�� NDUHQD� WLGDN� PHPHQXKL� V\DUDW

LQGHSHQGHQVL� ORNDO� �1LWNR��������

.HHPSDW�NRQGLVL�SHUVDPDDQ�WHUVHEXW�PHQJDWD�

NDQ�EDKZD�VNRU�VNRU�EXWLU�DGDODK�EHEDV�MLND�PDVLQJ�

PDVLQJ�SHOXDQJ�VXVXQDQ�MDZDEDQ�XQWXN�NHGXD�EXWLU

VHGHPLNLDQ�UXSD�VHKLQJJD�SHOXDQJ�SDGD�UXDV�NLUL�GDUL

SHUVDPDDQ�GDSDW�GLKLWXQJ�GHQJDQ�PHQJHWDKXL�KDQ\D

SHOXDQJ� MDZDEDQ�EHQDU�GDQ� VDODK�XQWXN�PDVLQJ�

PDVLQJ� EXWLU� WHUVHEXW�� 'HQJDQ� GHPLNLDQ�� GDSDW

GLVLPSXONDQ�EDKZD�VHEXDK�WHV�DGDODK�XQLGLPHQVLRQDO

MLND�EXWLU�EXWLU�WHV�WHUVHEXW�VHFDUD�VWDWLVWLN�DGDODK

WLGDN�EHEDV�GL�GDODP�SRSXODVL�\DQJ�GLOLEDWNDQ�

7DEHO����5HVSRQVL�MDZDEDQ�VLVZD�VHMXPODK����UHVSRQGHQ

%XWLU� 5HVSRQVL�UHVSRQGHQ�

�� ������ ������ ������ ������ ������ ������ ������ ������

�� ������ ������ ������ ������ ������ ������ ������ ������



���

-XUQDO�3HQGLGLNDQ�GDQ� .HEXGD\DDQ��9RO�� ����1RPRU� ���1RSHPEHU� ����

7DUDI�6XNDU�%XWLU

3DGD�XPXPQ\D�PDNLQ�PXGDK�EXWLU�DWDX�PDNLQ�NHFLO

E��PDND�PDNLQ�EHVDU�SUREDELOLWDV�UHVSRQGHQ�XQWXN

PHQMDZDE�EXWLU�LWX�GHQJDQ�EHQDU�VHKLQJJD�QLODL�3�T �

PHQMDGL�EHVDU��6HEDOLNQ\D�PDNLQ�VXNDU�EXWLU�DWDX

PDNLQ� EHVDU� E�� PDND�PDNLQ� NHFLO� SUREDELOLWDV

UHVSRQGHQ�PHQMDZDE�EXWLU�LWX�GHQJDQ�EHQDU�VHKLQJJD

QLODL� ��T3 PHQMDGL�NHFLO��'HQJDQ�GHPLNLDQ�PXGDK

VXNDUQ\D�VXDWX�EXWLU�PHQXUXW�'DOL�6��1DJD�������

����VHULQJ�GLNDLWNDQ�GHQJDQ�NHPDPSXDQ�UHVSRQGHQ

GHQJDQ�WDUDI�VXNDU�EXWLU�\DNQL�GHQJDQ� �� E�T �

$GD�EXWLU�\DQJ�VXNDU���DGD�EXWLU�\DQJ�VHGDQJ�

GDQ�DGD�EXWLU�\DQJ�PXGDK��7DUDI�VXNDU�EXWLU�PHUXSD�

NDQ�VXDWX�NRQWLQXP�GDUL�PXGDK�NH�VXNDU��7DUDI�VXNDU

EXWLU�NH�L�GLQ\DWDNDQ�GHQJDQ�EL��0DNLQ�WLQJJL�WDUDI

VXNDU�EXWLU�EL��GLSHUOXNDQ�NHPDPSXDQ�UHVSRQGHQ�T

\DQJ�PDNLQ�WLQJJL�XQWXN�GDSDW�PHQMDZDEQ\D�GHQJDQ

EHWXO��MLND�T!EL�PDND�3L��T��WLQJJL��VHGDQJNDQ�MLND

T�EL�PDND�3L��T��UHQGDK��8QWXN�PHQGDSDWNDQ�KDVLO

DQDOLVLV�\DQJ�EDLN��VHKDUXVQ\D�MXPODK�VRDO�SDOLQJ�WLGDN

���VDPSDL�GHQJDQ����GDQ�MXPODK�SHVHUWD�WHV�SDOLQJ

WLGDN�����RUDQJ�

.RQWLQXP�WDUDI�VXNDU�EHULPSLW�GHQJDQ�NRQWLQXP

NHPDPSXDQ�UHVSRQGHQ���7DUDI�VXNDU�EXWLU�DGDODK

SHOXDQJ� XQWXN�PHQMDZDE� EHQDU� VXDWX� VRDO� SDGD

WLQJNDW� NHPDPSXDQ� WHUWHQWX� \DQJ� XPXPQ\D

GLQ\DWDNDQ� GDODP�EHQWXN� LQGHNV�� ,QGHNV� WLQJNDW

NHVXNDUDQ� LQL� SDGD� XPXPQ\D� GLQ\DWDNDQ� GDODP

EHQWXN�SURSRUVL�\DQJ�EHVDUQ\D�EHUNLVDU������±������

6RDO�\DQJ�PHPLOLNL�LQGHNV������DUWLQ\D�WLGDN�DGD�VLVZD

\DQJ�PHQMDZDE� EHQDU�� LQGHNV� �����DUWLQ\D� VLVZD

PHQMDZDE�EHQDU�EXWLU�WHV�

3HUKLWXQJDQ� LQGHNV� WLQJNDW� NHVXNDUDQ� LQL

GLODNXNDQ� XQWXN� VHWLDS� QRPRU� VRDO�� 3DGD

SULQVLSQ\D�VHNRU�UDWD�UDWD�\DQJ�GLSHUROHK�SHVHUWD

GLGLN� SDGD� EXWLU� VRDO� \DQJ� EHUVDQJNXWDQ

GLQDPDNDQ�WLQJNDW�NHVXNDUDQ�EXWLU�VRDO�LWX��7LQJNDW

.HVXNDUDQ� DGDODK� MXPODK� VLVZD� \DQJ�PHQMDZDE

EHQDU�EXWLU�VRDO�GLEDJL�GHQJDQ�MXPODK�VLVZD�\DQJ

PHQJLNXWL�WHV��)XQJVL�WLQJNDW�NHVXNDUDQ�EXWLU�VRDO

SDGD� XPXPQ\D� GLKXEXQJNDQ� GHQJDQ� WXMXDQ� WHV

�$LNHQ���������0LVDOQ\D�XQWXN�XMLDQ�VHPHVWHU�GLJXQD�

NDQ� EXWLU� VRDO� \DQJ�PHPLOLNL� WLQJNDW� NHVXNDUDQ

VHGDQJ��XQWXN�NHSHUOXDQ�VHOHNVL�GLJXQDNDQ�EXWLU�VRDO

\DQJ�PHPLOLNL�WLQJNDW�NHVXNDUDQ�WLQJJL�DWDX�VXNDU�

GDQ�XQWXN�NHSHUOXDQ�GLDJQRVWLN�PDND�GLJXQDNDQ�EXWLU

VRDO�\DQJ�PHPLOLNL�WLQJNDW�NHVXNDUDQ�UHQGDK�DWDX

PXGDK�

,QYDULDQ

6HSHUWL�GLVHEXWNDQ�GL�DWDV��SDGD�KDNLNDWQ\D�,WHP

5HVSRQVH�7KHRU\��,57��EHUWXMXDQ�XQWXN�PHQJDWDVL

NHOHPDKDQ�\DQJ�WHUGDSDW�SDGD�SHQJXNXUDQ�NODVLN�

3HUEHGDDQ�PHQGDVDU� DQWDUD� SHQJXNXUDQ� NODVLN

GHQJDQ�SHQJXNXUDQ�PRGHUQ�WHUOHWDN�SDGD�LQYDULDQVL

SHQVHNRUDQ�� GL�PDQD�SHQVHNRUDQ�PRGHUQ� DGDODK

LQYDULDQV��WLGDN�EHUXEDK��WHUKDGDS�EXWLU�WHV�VHUWD

WHUKDGDS� SHVHUWD� WHV��0HQXUXW� /RUG� ������� ����

EDKZD� LQYDULDQVL� SDUDPHWHU�SDUDPHWHU� EXWLU� WHV

PHODOXL� NHORPSRN� SHVHUWD� WHV� PHUXSDNDQ

NDUDNWHULVWLN� \DQJ� SDOLQJ� SHQWLQJ� GDUL� ,57��'DSDW

GLNDWDNDQ�EDKZD�LQGHNV�NHVXNDUDQ�EXWLU�WHV�VHEDJDL

SURSRUVL�MDZDEDQ�\DQJ�EHQDU�VHKLQJJD�VXNDU�XQWXN

PHPED\DQJNDQ�EDJDLPDQD� LQGHNV�NHVXNDUDQ� WHV

GDSDW�PHQMDGL�LQYDULDQ�WHUKDGDS�NHORPSRN�SHVHUWD

WHV�GDUL�WLQJNDW�NHPDPSXDQ�\DQJ�EHUEHGD�

'DODP� ,57�� SURSRUVL� MDZDEDQ� EHQDU�� FLUL

�SDUDPHWHU�� EXWLU�� GDQ� FLUL� SHVHUWD� GLKXEXQJNDQ

PHODOXL� UXPXV�� GL�PDQD�PXQFXO�PDVDODK� GDODP

PHQHQWXNDQ� UXPXV� UHVSRQVL� EXWLU� DWDX� UXPXV

NDUDNWHULVWLN�EXWLU�\DQJ�GLNHQDO�VHEDJDL�SHQHQWXDQ

PRGHO�UHVSRQVL�EXWLU�DWDX�PRGHO�NDUDNWHULVWLN�EXWLU�

0DVDODK�ODLQQ\D�DGDODK�EDJDLPDQD�PHQHQWXNDQ�QLODL

SDUDPHWHU�EXWLU�GDQ�QLODL�SDUDPHWHU�SHVHUWD�\DQJ

GLLVWLODKNDQ�VHEDJDL�SHQJHVWLPDVLDQ�SDUDPHWHU��EDLN

SDUDPHWHU�EXWLU�PDXSXQ�SDUDPHWHU�SHVHUWD��\DQJ

GLVHEXW� VHEDJDL� SHQJNDOLEUDVLDQ� EXWLU�� 8QWXN

SHPHULNVDDQ�KDVLOQ\D�GLODNXNDQ�HVWLPDVL�SDUDPHWHU�

\DQJ�EHUWXMXDQ�VHEDJDL�SHQFRFRNDQ�PRGHO�

.DUDNWHULVWLN�%XWLU

.DUDNWHULVWLN�EXWLU�GDODP�WHRUL�UHVSRQVL�EXWLU�WHUGLUL

GDUL�GD\D�EHGD�EXWLU�� WDUDI� VXNDU�EXWLU�GDQ� IDNWRU

NHEHWXODQ�PHQMDZDE�EHWXO�SDGD�EXWLU�GLQ\DWDNDQ

EHUWXUXW�WXUXW�GHQJDQ�KXUXI�D��E��GDQ�F��3DUDPHWHU

SHVHUWD� WHV�DGDODK�NHPDPSXDQ�SHVHUWD� WHV�\DQJ

GLQ\DWDNDQ� GHQJDQ� T �� .HPDPSXDQ� SHVHUWD� WHV
WHUKDGDS� EXWLU� NH�M� GLQ\DWDNDQ� GDODP� EHQWXN

SUREDELOLWDV�MDZDEDQ�EHWXO� ���TM3 �6NRU�UHVSRQ�GHQ

PHQFHUPLQNDQ� NHPDPSXDQ� UHV�SRQGHQ� VHKLQJJD

VNRU� UHVSRQGHQ� GDQ� NHPDPSXDQ� UHVSRQGHQ

PHUXSDNDQ� SDUDPHWHU� UHVSRQGHQ�� .HPDPSXDQ

UHVSRQGHQ�PHUXSDNDQ�VXDWX�NRQWLQXP�GDUL�UHQGDK

NH� WLQJJL�� 6NRU� UHVSRQGHQ� WLQJJL� PHQXQMXNNDQ

NHPDPSXDQ� WLQJJL� GDQ� VNRU� UHVSRQGHQ� UHQGDK

PHQXQMXNNDQ�NHPDPSXDQ�UHVSRQGHQ�UHQGDK�
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6HPDNLQ�EHVDU�LQGHNV�WLQJNDW�NHVXNDUDQ�\DQJ

GLSHUROHK� GDUL� KDVLO� SHUKLWXQJDQ�� EHUDUWL� VHPDNLQ

PXGDK�VRDO�LWX��3UREDELOLWDV�MDZDEDQ�EHWXO�SDGD�EXWLU

NH�L�EHUKXEXQJDQ�GHQJDQ�OHWDN�T�WHUKDGDS�EL�DWDX

WHUKDGDS��T�±�EL��DWDX�3L��T�� �I��T�±�E���,QL�GLNHQDO

VHEDJDL�NDUDUWHULVWLN�EXWLU�VDWX�SDUDPHWHU��3L��T�� �I

�T��EL���1LODL�WDUDI�VXNDU�EXWLU�NH�L�GLWHQWXNDQ�ROHK�T�±

EL� ���DWDX�EL�� �T��SDGD�VDDW��3L��T�� �����

6XDWX� EXWLU� GLNDWDNDQ� PXGDK� DWDX� VXNDU

EHUJDQWXQJ�GDUL�NHPDPSXDQ�SHVHUWD�WHV��$SDELOD

NHPDPSXDQ�SHVHUWD�WHV�OHELK�GDUL�WDUDI�VXNDU�EXWLU

PDND�GDSDW�GLNDWDNDQ�EXWLU�LWX�PXGDK�GDQ�VHEDOLNQ\D

DSDELOD�NHPDPSXDQ�SHVHUWD�WHV�NXUDQJ�GDUL�WDUDI

VXNDU�EXWLU�PDND�GDSDW�GLNDWDNDQ�EDKZD�EXWLU�LWX

VXNDU�� 7LQJNDW� NHVXNDUDQ� EXWLU� VRDO� GDSDW

PHPSHQJDUXKL� EHQWXN� GLVWULEXVL� WRWDO� VHNRU� WHV�

8QWXN�WHV�\DQJ�VDQJDW�VXNDU��7.�������GLVWULEXVLQ\D

EHUEHQWXN� SRVLWLI� VNHZHG�� VHGDQJNDQ� WHV� \DQJ

PXGDK� �7.!����� GLVWULEXVLQ\D� EHUEHQWXN� QHJDWLI

VNHZHG�

7DUDI� VXNDU� EXWLU�PHPSXQ\DL� GXD� NHJXQDDQ�

\DLWX� NHJXQDDQ� EDJL� JXUX� GDQ� NHJXQDDQ� EDJL

SHQJXMLDQ�GDQ�SHQJDMDUDQ��1LWNR���������.HJXQDDQ

EDJL�JXUX�DGDODK����� VHEDJDL�SHQJHQDODQ�NRQVHS

WHUKDGDS�SHPEHODMDUDQ�XODQJ�GDQ�PHPEHUL�PDVXNDQ

NHSDGD�VLVZD�WHQWDQJ�KDVLO�EHODMDU�PHUHND��GDQ���

PHPSHUROHK�LQIRUPDVL�WHQWDQJ�SHQHNDQDQ�NXULNXOXP

DWDX�PHQFXULJDL�WHUKDGDS�EXWLU�VRDO�\DQJ�ELDV��$GDSXQ

NHJXQDDQQ\D�EDJL�SHQJXMLDQ�GDQ�SHQJDMDUDQ�DGDODK�

��� SHQJHQDODQ� NRQVHS� \DQJ� GLSHUOXNDQ� XQWXN

GLDMDUNDQ�XODQJ�����WDQGD�WDQGD�WHUKDGDS�NHOHELKDQ

GDQ�NHOHPDKDQ�SDGD�NXULNXOXP�VHNRODK�����PHPEHUL

PDVXNDQ�NHSDGD�VLVZD�����WDQGD�WDQGD�NHPXQJNLQ�

DQ�DGDQ\D�EXWLU�VRDO�\DQJ�ELDV��GDQ����PHUDNLW�WHV

\DQJ�PHPLOLNL�NHWHSDWDQ�GDWD�VRDO�

7LQJNDW� NHVXNDUDQ� EXWLU� VRDO� MXJD� GDSDW

GLJXQDNDQ�XQWXN�PHPSUHGLNVL�NHPDPSXDQ�SHVHUWD

GLGLN�ROHK�SHQGLGLN��0LVDOQ\D�VDWX�EXWLU�VRDO�WHUPDVXN

NDWHJRUL�PXGDK��PDND�SUHGLNVL�WHUKDGDS�LQIRUPDVL

LQL�DGDODK�����SHQJHFRK�EXWLU�VRDO�LWX�WLGDN�EHUIXQJVL�

GDQ����VHEDJLDQ�EHVDU�SHVHUWD�GLGLN�PHQMDZDE�EHQDU

EXWLU�VRDO�LWX��DUWLQ\D�EDKZD�VHEDJLDQ�EHVDU�SHVHUWD

GLGLN� WHODK�PHPDKDPL�PDWHUL� \DQJ� GLWDQ\DNDQ�

$QDOLVLV�VHFDUD�NODVLN�LQL�PHPLOLNL�NHWHUEDWDVDQ��\DLWX

WLQJNDW�NHVXNDUDQ�VDQJDW�VXOLW�XQWXN�PHQJHVWLPDVL

VHFDUD� WHSDW� NDUHQD� HVWLPDVL� WLQJNDW� NHVXNDUDQ

GLELDVNDQ�ROHK�VDPSHO��'L�VDPSLQJ�NHGXD�NHJXQDDQ

WHUVHEXW�� GDODP� NRQVWUXNVL� WHV�� WDUDI� VXNDU� EXWLU

VDQJDW�SHQWLQJ�NDUHQD�WDUDI�VXNDU�EXWLU�GDSDW����

PHPSHQJDUXKL� NDUDNWHULVWLN� GLVWULEXVL� VHNRU

�PHPSHQJDUXKL�EHQWXN�GDQ�SHQ\HEDUDQ�VHNRU�WHV

DWDX�MXPODK�VRDO�GDQ�NRUHODVL�DQWDU�VRDO���GDQ���

EHUKXEXQJDQ� GHQJDQ� UHOLDELOLWDV�� VHPDNLQ� WLQJJL

NRUHODVL�DQWDU�VRDO�VHPDNLQ�WLQJJL�UHOLDELOLWDV��'DOL�6�

1DJD�� �������'HPLNLDQ� SXOD� VHPDNLQ� WLQJJL� QLODL

UHOLDELOLWDV�EXWLU�WHV��VHPDNLQ�WLQJJL�SXOD�YDOLGLWDV�EXWLU

VRDO�WHUVHEXW�

'D\D�%HGD�%XWLU

$GD�EXWLU�\DQJ�PHPLOLNL�FLUL��GDSDW�GLMDZDE�GHQJDQ

EHWXO� ROHK� NHEDQ\DNDQ� UHVSRQGHQ� \DQJ� EHUNH�

PDPSXDQ�WLQJJL��WLGDN�GDSDW�GLMDZDE�GHQJDQ�EHWXO

ROHK�NHEDQ\DNDQ�UHVSRQGHQ�\DQJ�EHUNHPDPSXDQ

UHQGDK�� %XWLU� GHPLNLDQ� PHPLOLNL� GD\D� XQWXN

PHPEHGDNDQ�UHVSRQGHQ�EHUGDVDUNDQ�NHPDPSXDQ

PHUHND��%XWLU�PHPLOLNL�SDUDPHWHU�EHUXSD�GD\D�EHGD

EXWLU��'D\D�EHGD�EXWLU�DGDODK�NHPDPSXDQ�VXDWX�EXWLU

VRDO�GDSDW�PHPEHGDNDQ�DQWDUD�SHVHUWD�GLGLN�DWDX

ZDUJD�EHODMDU�\DQJ�WHODK�PHQJXDVDL�PDWHUL�\DQJ

GLWDQ\DNDQ�GDQ�ZDUJD�EHODMDU�DWDX�SHVHUWD�GLGLN�\DQJ

EHOXP�PHQJXDVDL�PDWHUL�\DQJ�GLWDQ\DNDQ�

'HQJDQ�NDWD�ODLQ�GD\D�EHGD�EXWLU�DGDODK�NHPDP�

SXDQ�VXDWX�EXWLU�VRDO�\DQJ�GDSDW�PHPEHGDNDQ�DQWDUD

VLVZD�\DQJ�WHODK�PHQJXDVDL�PDWHUL�\DQJ�GLWDQ\DNDQ

GDQ� VLVZD� \DQJ� EHOXP�PHQJXDVDL�PDWHUL� \DQJ

GLWDQ\DNDQ��-LND�WHV�DWDX�VRDO�PHQJXNXU�KDO�\DQJ

VDPD��GDSDW�GLKDUDSNDQ�EDKZD�VHWLDS�SHVHUWD�WHV

PDPSX�PHQMDZDE�VRDO�GHQJDQ�EHQDU�GDQ�\DQJ�WLGDN

PDPSX�DNDQ�PHQMDZDE�VDODK��7LQJNDW�NHVXNDUDQ

EHUSHQJDUXK�ODQJVXQJ�SDGD�GD\D�SHPEHGD�VRDO��-LND

VHWLDS�RUDQJ�PHQMDZDE�EHQDU��S ����DWDX�MLND�VHWLDS

RUDQJ�PHQMDZDE�VDODK��S ����PDND�VRDO�WLGDN�GDSDW

GLJXQDNDQ�XQWXN�PHPEHGDNDQ�NHPDPSXDQ�SHVHUWD

WHV��6XUDSUDQDWD���������0DQIDDW�GD\D�EHGD�EXWLU

DGDODK�����XQWXN�PHQLQJNDWNDQ�PXWX�VHWLDS� VRDO

PHODOXL�GDWD�HPSLULNQ\D��%HUGDVDUNDQ�LQGHNV�GD\D

EHGD�EXWLU��VHWLDS�EXWLU�VRDO�GDSDW�GLNHWDKXL�DSDNDK

EXWLU�VRDO�LWX�EDLN��GLUHYLVL��DWDX�WLGDN��GDQ����XQWXN

PHQJHWDKXL�VHEHUDSD�MDXK�VHWLDS�EXWLU�VRDO�GDSDW

PHQGHWHNVL�DWDX�PHPEHGDNDQ�NHPDPSXDQ�VLVZD�

\DLWX� VLVZD� \DQJ� WHODK�PHPDKDPL� DWDX� EHOXP

PHPDKDPL�PDWHUL�\DQJ�GLDMDUNDQ�JXUX�

$SDELOD�VXDWX�EXWLU�VRDO�WLGDN�GDSDW�PHPEHGDNDQ

NHGXD�NHPDPSXDQ�VLVZD� LWX��PDND�EXWLU� VRDO� LWX

GDSDW�GLFXULJDL�NHPXQJNLQDQQ\D�VHSHUWL�EHULNXW����

NXQFL�MDZDEDQ�EXWLU�VRDO�LWX�WLGDN�WHSDW�����EXWLU�VRDO

LWX�PHPLOLNL�GXD�DWDX�OHELK�NXQFL�MDZDEDQ�\DQJ�EHQDU�

���NRPSHWHQVL�\DQJ�GLXNXU�WLGDN�MHODV�����SHQJHFRK



���

-XUQDO�3HQGLGLNDQ�GDQ� .HEXGD\DDQ��9RO�� ����1RPRU� ���1RSHPEHU� ����

EDZDK� �6XUDSUDQDWD� ������� $GDSXQ� NHOHELKDQ

NRUHODVL�ELVHULDO��0LOOPDQ�	�*UHHQH��������DGDODK�

���FHQGHUXQJ�OHELK�VWDELO�GDUL�VDPSHO�NH�VDPSHO����

SHQLODLDQ�OHELK�DNXUDW�WHQWDQJ�EDJDLPDQD�EXWLU�WHV

GDSDW�GLKDUDSNDQ�XQWXN�PHPEHGDNDQ�SDGD�EHEHUDSD

SHUEHGDDQ� SRLQW� GL� VNDOD� DELOLWDV�� GDQ� ��� YDOXH

NRHILVLHQ� NRUHODVL� ELVHULDO� \DQJ� VHGHUKDQD� OHELK

ODQJVXQJ�EHUKXEXQJDQ�GHQJDQ�LQGLNDWRU�GLVNULPLQDVL

,WHP�&KDUDFWHULVWLF�&XUYH��,&&��

7LQJNDW�.HEHWXODQ�%HWXO�SDGD�%XWLU

$GD� NDODQ\D� EXWLU� LWX� EHUEHQWXN� SLOLKDQ� JDQGD

VHKLQJJD�UHVSRQGHQ�\DQJ�WLGDN�PHPLOLNL�NHPDPSX�

DQ� SXQ�PDVLK�PXQJNLQ�PHQMDZDE� EHQDU�PHODOXL

WHUNDDQ��'DODP�EHQWXN�SUREDELOLWDV��NDWDNDQ�VDMD

EDKZD�WLQJNDW�NHEHWXODQ�SDGD�MDZDEDQ�EHQDU�DGDODK

F��PDND�XQWXN�EXWLU�LQL��SUREDELOLWDV�MDZDEDQ�EHQDU

NDUHQD�NHEHWXODQ�DGDODK� F3  ��T ��.DODX�MXPODK�SLOLKDQ

JDQGD�LWX�DGDODK�HPSDW��PLVDONDQ�$��%��&��'���PDND

PHODOXL�WHUNDDQ�VDMD�WHUGDSDW���GL�DQWDUD���NHPXQJ�

NLQDQ�EDKZD�MDZDEDQ�LWX�EHQDU�

'DODP�KDO�LQL�SUREDELOLWDV�MDZDEDQ�EHQDU�NDUHQD

NHEHWXODQ�DGDODK�ó�DWDX������VHKLQJJD�F� �����

�'DOL�6��1DJD���������3DGD�EXWLU�SLOLKDQ�JDQGD�GDSDW

VDMD� WHUMDGL�EDKZD� MDZDEDQ�EHWXO�GLFDSDL�PHODOXL

WHUNDDQ��-DZDEDQ�EHWXO�LQL�DGDODK�NHEHWXODQ�EHWXO�

7LQJNDW�NHEHWXODQ�PHQMDZDE�EHWXO�SDGD�EXWLU�NH�L

GLQ\DWDNDQ�GHQJDQ�SDUDPHWHU�EXWLU�FL�GDQ�PHUXSDNDQ

SUREDELOLWDV� MDZDEDQ� EHWXO� PLQLPXP�� 6HFDUD

NHVHOXUXKDQ�NLWD�PHQJHQDO�WLJD�NDUDNWHULVWLN�EXWLU�

\DLWX�D��E��GDQ�F��'L�VDPSLQJ�LWX��UHVSRQGHQ�PHPLOLNL

VDWX� NDUDNWHULVWLN� \DNQL� NHPDPSXDQ� UHVSRQGHQ�

.DUDNWHULVWLN�LQL�MXJD�GLNHQDO�VHEDJDL�VDWX�SDUDPHWHU

SDGD�NDUDNWHULVWLN�UHVSRQGHQ�

3L�T��PLQ� �FL��'L�VLQL��WDUDI�VXNDU�EXWLU�EL�WLGDN

GLSHUROHK�PHODOXL�SUREDELOLWDV�MDZDEDQ�EHWXO�3L�T�� 

����PHODLQNDQ�SDGD���3L�T�� �FL�����������FL�� ����

�����FL���%HQWDQJDQ�3L��T��WLGDN�ODJL�GDUL���VDPSDL

����PHODLQNDQ�GDUL�FL�VDPSDL�����\DNQL�VHOHEDU����

FL��VHKLQJJD��I��DL���T�EL���PHQMDGL�����FL��I��DL��T

EL����GDQ�SUREDELOLWDV�MDZDEDQ�EHWXO�PHQMDGL��3L��T�

 �FL��������FL��I��DL��T���EL����'L�VLQL�WHUGDSDW�WLJD

SDUDPHWHU� EXWLU� DL�� EL�� GDQ� FL� VHKLQJJD� GLNHQDO

VHEDJDL�NDUDNWHULVWLN�EXWLU�WLJD�SDUDPHWHU�GHQJDQ

SHUVDPDDQ��3L��T�� �I��T��DL��EL��FL��

3HQ\XVXQDQ�7HV�+DVLO�%HODMDU�$NKLU�8MLDQ

1DVLRQDO

3HQ\XVXQDQ� 7HV�+DVLO� %HODMDU� $NKLU� EDLN� VHFDUD

WLGDN�EHUIXQJVL�����PDWHUL�\DQJ�GLWDQ\DNDQ�WHUODOX

VXOLW��VHKLQJJD�EDQ\DN�VLVZD�\DQJ�PHQHEDN��GDQ���

VHEDJLDQ�EHVDU�VLVZD�\DQJ�PHPDKDPL�PDWHUL�\DQJ

GLWDQ\DNDQ�EHUSLNLU�DGD�\DQJ�VDODK�LQIRUPDVL�GDODP

EXWLU�VRDOQ\D�

,QGHNV�GD\D�EHGD�EXWLU�MXJD�GLQ\DWDNDQ�GDODP

EHQWXN�SURSRUVL��6HPDNLQ�WLQJJL�LQGHNV�GD\D�EHGD

EXWLU�EHUDUWL�VHPDNLQ�PDPSX�EXWLU�\DQJ�EHUVDQJ�

NXWDQ�PHPEHGDNDQ� VLVZD� \DQJ� WHODK�PHPDKDPL

PDWHUL�GHQJDQ�VLVZD�\DQJ�EHOXP�PHPDKDPL�PDWHUL�

,QGHNV� GD\D� EHGD� EHUNLVDU� DQWDUD� ������ VDPSDL

GHQJDQ��������6HPDNLQ�WLQJJL�GD\D�EHGD�EXWLU�WHV�

PDND�VHPDNLQ�EDLN�EXWLU�WHV�WHUVHEXW��-LND�GD\D�EHGD

EXWLU�QHJDWLI�EHUDWL�OHELK�EDQ\DN�NHORPSRN�EDZDK

�SHVHUWD� GLGLN� \DQJ� WLGDN�PHPDKDPL�PDWHUL�

PHQMDZDE� EHQDU� EXWLU� WHV� GLEDQGLQJ� GHQJDQ

NHORPSRN�DWDV��SHVHUWD�GLGLN�\DQJ�PHPDKDPL�PDWHUL

\DQJ�GLDMDUNDQ�JXUX�GL�NHODV��

8QWXN�PHQJJDPEDUNDQ�WHQWDQJ�GD\D�EHGD�EXWLU

PDND�GLEXDW�JUDILN�\DQJ�PHQXQMXNNDQ�NHPLULQJDQ

NXUYD�� .HFXUDPDQ� SDGD� OHQJNXQJDQ�PHUXSDNDQ

NRHILVLHQ�DUDK�D�SDGD�IXQJVL�D�T�E���0DNLQ�FXUDP

PDNLQ�EHVDU�NRHILVLHQ�DUDK�D��3DGD�EXWLU�NH�L��GD\D

EHGD�EXWLU�GLQ\DWDNDQ�VHEDJDL�NRHILVLHQ�DUDK�\DQJ

PHQXQMXNNDQ�NHFXUDPDQ�SDGD�OHQJNXQJDQ�\DNQL�DL

VHKLQJJD��3L��T�� �I��DL��T�EL����6HODLQ�LWX�LQGHNV�GD\D

EHGD�MXJD�ELVD�GLKLWXQJ�GHQJDQ�NRUHODVL�SRLQW�ELVHULDO

PDXSXQ�NRUHODVL�ELVHULDO��.HOHELKDQ�NRUHODVL�SRLQW

ELVHULDO�����PHPEHULNDQ�UHIOHNVL�NRQWULEXVL�VRDO�VHFDUD

VHVXQJJXKQ\D� WHUKDGDS� IXQJVL� WHV�� 0DNVXGQ\D

DGDODK� PHQJXNXU� EDJDLPDQD� EDLNQ\D� EXWLU

EHUNRUHODVL� GHQJDQ� NULWHULRQ�� ��� VHGHUKDQD� GDQ

ODQJVXQJ� EHUKXEXQJDQ� GHQJDQ� VWDWLVWLN� WHV�� GDQ

��� WLGDN� SHUQDK�PHPSXQ\DL� YDOXH� ����� NDUHQD

KDQ\D� YDULDEHO�YDULDEHO� GHQJDQ� GLVWULEXVL� EHQWXN

\DQJ� VDPD� \DQJ� GDSDW� EHUNRUHODVL� VHFDUD� WHSDW�

YDULDEHO�NULWHULRQ�GDQ�VNRU�GLNRWRPL�WLGDN�PHPSXQ\DL

EHQWXN�\DQJ�VDPD��,QGHNV�GD\D�SHPEHGD�GLKLWXQJ

DWDV�GDVDU�SHPEDJLDQ�NHORPSRN�PHQMDGL�GXD�EDJLDQ�

\DLWX� NHORPSRN� DWDV� \DQJ�PHUXSDNDQ� NHORPSRN

SHVHUWD� WHV� \DQJ� EHUNHPDPSXDQ� WLQJJL� GHQJDQ

NHORPSRN�EDZDK�\DLWX�NHORPSRN�SHVHUWD�WHV�\DQJ

EHUNHPDPSXDQ�UHQGDK��.HPDPSXDQ�WLQJJL�GLWXQMXN�

NDQ� GHQJDQ� SHUROHKDQ� VNRU� \DQJ� WLQJJL� GDQ

NHPDPSXDQ�UHQGDK�GLWXQMXNNDQ�GHQJDQ�SHUROHKDQ

VNRU�\DQJ�UHQGDK��0HVVLFN��������

,QGHNV� GD\D� SHPEHGD� GLGHILQLVLNDQ� VHEDJDL

VHOLVLK�DQWDUD�SURSRUVL�MDZDEDQ�EHQDU�SDGD�NHORPSRN

DWDV�GHQJDQ�SURSRUVL�MDZDEDQ�EHQDU�SDGD�NHORPSRN
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ORNDO�PDXSXQ� 1DVLRQDO� SHUOX� GLODNXNDQ� VHFDUD

WHUHQFDQD� GDQ� WHUDWXU�� 8MLDQ� $NKLU� 1DVLRQDO

GLODNXNDQ� GHQJDQ� VNDOD� \DQJ� OHELK� EHVDU� \DQJ

GLODNVDQDNDQ�VHWLDS�WDKXQ��GL�PDQD�VRDO�VRDO�\DQJ

GLEHULNDQ� WHODK� WHUVLPSDQ� GDODP� %DQN� 6RDO

VHKLQJJD� PHPXGDKNDQ� XQWXN� GLDNVHV� GDODP

PHPHQXKL�NHEXWXKDQ�WHV�8MLDQ�$NKLU�1DVLRQDO�\DQJ

VHWLDS�VDDW�GDSDW�GLDPELO�ELOD�GLSHUOXNDQ�

0HQXUXW� .XPDLGL� ������� XQWXN� PHQJHP�

EDQJNDQ� VXDWX� WHV� GDQ� VHMXPODK� EXWLU� VRDO� \DQJ

GHIHQVLEOH�PDND� SURVHGXU� SHQJHPEDQJDQ� SHUOX

GLWUDGLVLNDQ��GDODP�DUWL�SURVHV�SHQJHPEDQJDQ�WHV

�GDQ� SHQXOLVDQ� EXWLU� VRDO�� GLPXODL� GHQJDQ

SHQJHPEDQJDQ�UDQFDQJDQ�DWDX�NLVL�NLVL�WHV��\DQJ

GLGDKXOXL� ROHK� SHPEHGDKDQ� NXULNXOXP� \DQJ

PHPXDW� VHJDOD� LQIRUPDVL� WHQWDQJ� WHV� WHUVHEXW�

5DQFDQJDQ�WHV�LQL�PHPXDW�WXMXDQ�SHQLODLDQ�\DQJ�DNDQ

GLODNXNDQ�� WHPSR� �ZDNWX� \DQJ� GLWHPSXK�� XQWXN

SHODNVDQDDQ� SHQJXMLDQ�� SHVDQ� XWDPD� NXULNXOXP

�VDVDUDQ�SHPEHODMDUDQ�GDQ�JDULV�EHVDU�WRSLN�PDWHUL

XML���LQGLNDWRU�EXWLU�VRDO��FLUL�FLUL�SHQJXDVDDQ�PDWHUL

XML� GDQ�SHQFDSDLDQ� VDVDUDQ�SHPEHODMDUDQ��� VHUWD

MXPODK�GDQ�EHQWXN�EXWLU�VRDO��SHU�LQGLNDWRU��SHU�WRSLN�

GDQ�NHVHOXUXKDQ�WHV���6HEDUDQ�EXWLU�VRDO�GDODP�WHV

VHKDUXVQ\D�PHPSHUKDWLNDQ�NHVHLPEDQJDQ�WXQWXWDQ

SHQJXDVDDQ�VHVXDL�GHQJDQ�SHVDQ�NXULNXOXP��VHKLQJJD

PHPEHUL�QXDQVD�NHWHUZDNLODQ�WRSLN�EDKDVDQ�

0HQXUXW� -LKDG���������DGD�VHPELODQ� ODQJNDK

\DQJ�KDUXV�GLWHPSXK�GDODP�PHQJHPEDQJNDQ�WHV

KDVLO� DWDX� SUHVWDVL� EHODMDU�� \DLWX�� ���PHQ\XVXQ

VSHVLILNDVL�WHV�����PHQXOLV�VRDO�WHV�����PHQHODDK�VRDO

WHV�����PHODNXNDQ�XML�FRED�WHV�����PHQJDQDOLVLV�EXWLU

VRDO�� ���PHPSHUEDLNL� WHV�� ��� PHUDNLW� WHV�� ��

PHODNVDQDNDQ� WHV��GDQ����PHQDIVLUNDQ�KDVLO� WHV�

.KXVXV�PHQJHQDL�XML�FRED�WHV��GDODP�SHQ\XVXQDQ

WHV�XQWXN�PHQJXNXU�SUHVWDVL�KDVLO�SHPEHODMDUDQ�\DQJ

GLVHOHQJJDUDNDQ�ROHK�JXUX�GL�NHODV�VHSHUWL�XODQJDQ

KDULDQ��XODQJDQ�XPXP��GDQ�XODQJDQ�NHQDLNDQ�NHODV�

WLGDN�KDUXV�GLODNXNDQ�VHFDUD�WHUVHQGLUL��3HPEDNXDQ

WHV� GLODNXNDQ�PHODOXL� EHEHUDSD� NDOL� XMLFRED�

6HGDQJNDQ� 'MDDOL� �������PHQMHODVNDQ� EDKZD�

SHQ\XVXQDQ�GDQ�SHQJHPEDQJDQ�WHV�GLPDN�VXGNDQ

XQWXN�PHPSHUROHK�WHV�\DQJ�YDOLG��VHKLQJJD�KDVLO

XNXUQ\D� GDSDW�PHQFHUPLQNDQ� VHFDUD� WHSDW� KDVLO

EHODMDU�\DQJ�GLFDSDL�ROHK�PDVLQJ�PDVLQJ�LQGLYLGX

SHVHUWD�WHV�VHWHODK�VHOHVDL�PHQJLNXWL�SHPEHODMDUDQ�

$GDSXQ�ODQJNDK�ODQJODK�NRQWUXNVL�WHV�\DQJ�GLWHPSXK

DGDODK�VHEDJDL�EHULNXW�����PHQHWDSNDQ�WXMXDQ�WHV�

���DQDOLVLV�NXULNXOXP�����DQDOLVLV�EXNX�SHODMDUDQ�GDQ

VXPEHU�PDWHUL�EHODMDU�ODLQQ\D�����PHPEXDW�NLVL�NLVL�

���SHQXOLVDQ�WXMXDQ�LQVWUXNVLRQDO�NKXVXV�����SHQXOLVDQ

VRDO����� WHODDK�VRDO� �IDFH�YDOLGLW\������ UHSURGXNVL

WHV�WHUEDWDV�����XML�FRED�WHV������DQDOLVLV�KDVLO�XML

FRED������UHYLVL�VRDO��GDQ�O���PHUDNLW�VRDO�PHQMDGL

WHV�

/DQJNDK�DZDO�GDODP�PHQJHPEDQJNDQ�WHV�DGDODK

PHQHWDSNDQ�VSHVLILNDVL�WHV��\DLWX�EHULVL�XUDLDQ�\DQJ

PHQXQMXNNDQ�NHVHOXUXKDQ�NDUDNWHULVWLN�\DQJ�KDUXV

GLPLOLNL� VXDWX� WHV�� 6SHVLILNDVL� \DQJ� MHODV� DNDQ

PHPSHUPXGDK�GDODP�PHQXOLV�VRDO��GDQ�VLDSD�VDMD

\DQJ�PHQXOLV� VRDO� DNDQ�PHQJKDVLONDQ� WLQJNDW

NHVXOLWDQ�\DQJ�UHODWLI�VDPD��3HQ\XVXQDQ�VSHVLILNDVL

WHV�PHQFDNXS�NHJLDWDQ�EHULNXW�LQL�����PHQHQWXNDQ

WXMXDQ�WHV�����PHQ\XVXQ�NLVL�NLVL�WHV�����PHPLOLK

EHQWXN�WHV��GDQ����PHQHQWXNDQ�SDQMDQJ�WHV��6HWLDGL�

������

6HODQMXWQ\D��PHQXUXW�6HWLDGL��������PHQ\DWD�

NDQ�EDKZD�VHWLDS�WDKXQ�VRDO�VRDO�\DQJ�GLJXQDNDQ

KDUXV�GLEXDW�ROHK�VXDWX�SDQLWLD�NKXVXV�\DQJ�GLEHQWXN

XQWXN�NHSHUOXDQ�XMLDQ�QDVLRQDO��VHKLQJJD�VHWLDS�WDKXQ

KDUXV�GLNHOXDUNDQ�GDQD�\DQJ�EHVDU�XQWXN�NHSHUOXDQ

UHYLVL�VRDO�VRDO�WHUVHEXW��8QWXN�NHSHUOXDQ�NHDPDQDQ

MXJD�GLSHUOXNDQ�EHEHUDSD�DOWHUQDWLI�SDNHW�WHV��SDUDOHO

IRUP���GL�PDQD�VRDO�VRDO�SDGD�VXDWX�SDNHW�GHQJDQ

SDNHW�\DQJ�ODLQ�GLDQJJDS�VDPD�WLQJNDW�NHVXNDUDQ

VRDOQ\D�KDQ\D�NDUHQD�GLDQJJDS�GLEXDW�EHUGDVDUNDQ

SDGD�NLVL�NLVL�\DQJ�VDPD�WDQSD�GLGDVDUNDQ�SDGD�GDWD

HPSLULN�KDVLO�XML�FRED�VRDO�GL�ODSDQJDQ�

3HQJHPEDQJDQ� UDQFDQJDQ� WHV� LQL�PHOLEDWNDQ

VSHVLDOLV��WHUPDVXN�JXUX��ELGDQJ�VWXGL��VHKLQJJD�ELOD

UDQFDQJDQ�WHV�WHODK�VHOHVDL�GLVXVXQ�PDND�UDQFDQJDQ

WHV�WHUVHEXW�KDUXV�GLYDOLGDVL��PHODOXL�SHQHODDKDQ�SDNDU

GDQ�WHPDQ�VHMDZDW��VHKLQJJD�EHQDU�EHQDU�VHVXDL

GHQJDQ�SHVDQ�NXULNXOXP��8QWXN�PHQJDWDVL�YDULDVL

EXWLU� VRDO� \DQJ� EHUOHELKDQ�� GHQJDQ� SHPDKDPDQ

LQGLNDWRU�EXWLU�VRDO��DGD�EDLNQ\D�GLNHPEDQJNDQ�DSD

\DQJ�GLVHEXW�ROHK�1LWNR��������VHEDJDL�VSHVLILNDVL

EXWLU� VRDO� �LWHP� VSHFLILFDWLRQ��� 6SHVLILNDVL� LQL

PHQ\DQJNXW� XUDLDQ� WHQWDQJ� EDWDVDQ� GDQ� UDPEX�

UDPEX�\DQJ�KDUXV�GLSDWXKL�ROHK�SHQXOLV�EXWLU�VRDO�

*URQOXQG� �������PHQ\DUDQNDQ� EHEHUDSD� KDO

GDODP�SHQJNRQVWUXNVLDQ�WHV��GLDQWDUDQ\D�����VWHP

LWHP�WHUVHEXW�VHEDLNQ\D�PHPDNQDL�EXWLU�LWX�VHQGLUL

GDQ�PHQDPSLONDQ�PDVDODK�WHUWHQWX�����VWHP�EXWLU

WHV�PHOLEDWNDQ�EDQ\DN�NHPXQJNLQDQ�MDZDEDQ�GDQ

EHEDV�GDUL�PDWHUL�\DQJ�WLGDN�UHOHYDQ�����JXQDNDQ

SHUQ\DWDDQ�VWHP�EXWLU�\DQJ�EHUVLIDW�QHJDWLI�KDQ\D

NHWLND�KDVLO�EHODMDU�\DQJ�GLNHKHQGDNL�FXNXS�EHUDUWL
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�VLJQLILNDQ��� ��� 6HPXD� DOWHUQDWLI� MDZDEDQ� VHFDUD

JUDPDWLNDO�NRQVLVWHQ�GHQJDQ�VWHP�EXWLU�WHUVHEXW�

���VHEXDK�EXWLU�VHFDUD�MHODV�KDQ\D�PHQJDQGXQJ�VDWX

MDZDEDQ�EHQDU�WHUEDLN�����EXWLU�EXWLU�WHV�GLJXQDNDQ

XQWXN�PHQJXNXU� SHPDKDPDQ� \DQJ�PHQJDQGXQJ

EHEHUDSD� KDO� EDUX�� WHWDSL� KDUXV� EHUKDWL�KDWL�� ��

VHPXD�SHQJHFRKDQ�KDUXV�PDVXN�DNDO�����DVVRVLDVL

YHUEDO�DQWDUD�VWHP�GDQ�MDZDEDQ�\DQJ�EHQDU�KDUXV

GLKLQGDUNDQ�����VHFDUD�UHODWLI��SDQMDQJ�SLOLKDQ�MDZDEDQ

WLGDN�PHQXQMXNNDQ�VXDWX�SHWXQMXN�XQWXN�MDZDEDQ

WHUVHEXW������MDZDEDQ�EHQDU�VHEDLNQ\D�PXQFXO�SDGD

PDVLQJ�PDVLQJ� SRVLVL� SLOLKDQ� DWDV� EHEHUDSD

NHVDPDDQ�SHQGHNDWDQ��WHWDSL�GDODP�XUXWDQ�UDQGRP�

����JXQDNDQ�GHQJDQ�KHPDW�SLOLKDQ�SLOLKDQ�NKXVXV

VHSHUWL�WLGDN�VDWX�SXQ�MDZDEDQ�GL�DWDV�EHQDU�DWDX

VHPXD�MDZDEDQ�GL�DWDV�EHQDU��GDQ�����MDQJDQ�JXQD�

NDQ�EXWLU�EXWLU�SLOLKDQ�EHUJDQGD�NHWLND�EXWLU�\DQJ

ODLQQ\D�OHELK�WHSDW�

6XDWX�WHV�KDUXV�PHQJXNXU�KDVLO�EHODMDU�GDODP

VNDOD� \DQJ� VDPD�GDQ� SHQGHNDWDQ�\DQJ�PXQJNLQ

GLODNXNDQ� DQWDUD� ODLQ�� ��� SHPDNDLDQ� EXWLU� VRDO

SHQMDQJNDU� �FRPPRQ� LWHPV�� XQWXN�EHEHUDSD� VHW

WHV�����SHPDNDLDQ�EXWLU�VRDO�\DQJ�WHODK�WHUNDOLEUDVL

�EXWLU� VRDO� \DQJ� GLNHWDKXL� NDUDNWHULVWLNQ\D� SDGD

VDWX� VNDOD� XPXP��� GDQ� ��� NRPELQDVL� NHGXD

SHQGHNDWDQ� LWX�\DNQL� VRDO�SHQMDQJNDU�GLSLOLK� GDUL

EXWLU�\DQJ�WHUNDOLEUDVL��.XPDLGL���������'DODP�KDO

LQL�SHUDQDQ�,57�FXNXS�EHUJXQD�XQWXN�PHQ\DPDNDQ

VNDOD�WHUVHEXW��6HWHODK�VRDO�VRDO�EHUNXDOLWDV�WHUSLOLK

EHUGDVDUNDQ�SURIHVVLRQDO�DGMXVWPHQW�GDUL�SDUD�DKOL

ELGDQJ� VWXGL� GDQ�DKOL� SHQJXNXUDQ� �PHDVXUHPHQW

VSHFLDOLVW��GDQ�MXJD�GLGXNXQJ�GDWD�HPSLULN�KDVLO�XML

FRED� VRDO�� PDND� NHJLDWDQ� EHULNXWQ\D� DGDODK

PHPEXDW�VNDOD�GDQ�PHQHQWXNDQ�GL�PDQD�VHWLDS�VRDO

WHUOHWDN�GDODP�VNDOD�WHUVHEXW��6HWLDGL��������

0HQXUXW�1DJD��������GDUL�ZDNWX�NH�ZDNWX�EDQN

EXWLU� WHUXV� PHQJDODPL� SHQJHPEDQJDQ� GHQJDQ

SHPDVXNDQ�EXWLU�EXWLU�EDUX�VHUWD�SHQLDGDDQ�EXWLU�

EXWLU�XVDQJ��'DODP�SHQHOLWLDQ�GLJXQDNDQ�WHRUL�VNRU

PRGHUQ��8QWXN�PHPEHQWXN�SHUDQJNDW�VRDO�\DQJ�EDLN

GLEXWXKNDQ�EDQ\DN�KDO��WHUXWDPD�GDUL�DVSHN�HVHQVLDO

\DQJ�PHPEXWXKNDQ�SHQJNDMLDQ�OHELK�PHQGDVDU�GDQ

PHQGHWDLO�EDLN�GLWLQMDX�GDUL�NDFDPDWD�SHQJXNXUDQ

NODVLN�PDXSXQ�SHQJXNXUDQ�PRGHUQ�VHKLQJJD�SHPDQ�

IDDWDQ�WHV�GDSDW�PHQJKDVLONDQ�IXQJVL�LQIRUPDVL�EXWLU

WHV�PDXSXQ�IXQJVL�LQIRUPDVL�XMLDQ�\DQJ�FXNXS�WLQJJL�

.DUHQDQ\D�WLGDN�DGD�VDWX�WHV�\DQJ�VHPSXUQD��VHODPD

EHUEDJDL�SHUV\DUDWDQ�\DQJ�WHODK�GLXUDLNDQ�GL�DWDV

EHOXP�VHOXUXKQ\D�GLSHQXKL�

6LPSXODQ��GDQ�6DUDQ

6LPSXODQ

3DGD�KDNLNDWQ\D�SURVHV�SHQJXNXUDQ�VHPXDQ\D�EDLN�

+DQ\D� NHNRQVLVWHQDQ�SHODNVDQD� GDQ� SHQLODL� KDVLO

SHQJXNXUDQ�GL�VDPSLQJ�NHMXMXUDQ�PHPEHUL�SHQLODLDQ

DGDODK�\DQJ�XWDPD��.HFDQJJLKDQ�DODW�XNXU�PRGHUQ

EHOXP�WHQWX�EHUPDQIDDW�EDJL�SHVHUWD�GLGLN��VHODPD

KDO�LWX�GLODNXNDQ�VHWHQJDK�KDWL��7HRUL�UHVSRQVL�EXWLU

DWDX� LWHP� UHVSRQVH� WKHRU\�PHUXSDNDQ� DOWHUQDWLI

SLOLKDQ�\DQJ�EHUWXMXDQ�PHOHSDVNDQ�GLUL�GDUL�NHWHU�

JDQWXQJDQ�WHV�\DQJ�GLEHULNDQ�GHQJDQ�VDPSHO�SHVHUWD

WHV�� 'DODP� KDO� LQL� ZDODXSXQ� VRDO�VRDO� WHUVHEXW

GLNHUMDNDQ�ROHK�VLVZD�\DQJ�SDQGDL�DWDX�VLVZD�\DQJ

NXUDQJ�SDQGDL��LQGLNDVL�WLQJNDW�NHVXNDUDQ�VXDWX�VRDO

WHWDS�WLGDN�EHUXEDK�

8QWXN�PHQJXNXU�NHPDPSXDQ�SHVHUWD�WHV�\DQJ

VDQJDW�EHUDJDP�GL�,QGRHQVLD��VHSHUWL�8MLDQ�1DVLRQDO�

VHKDUXVQ\D� GLJXQDNDQ� MXJD� XMLDQ� DWDX� WHV� \DQJ

EHUEHGD�WLQJNDW�NHVXNDUDQ�VRDOQ\D��VXSD\D�DGLO�GDQ

MXJD�DNXUDW�KDVLOQ\D��3HVHUWD�WHV�DWDX�XMLDQ��VHSHUWL

8MLDQ�1DVLRQDO��\DQJ�PHQJHUMDNDQ� WHV�DWDX�XMLDQ

\DQJ�EHUEHGD�WLQJNDW�NHVXNDUDQ�VRDOQ\D��WHWDS�ELVD

GLEDQGLQJNDQ� NHPDPSXDQQ\D�� DVDONDQ� VRDO�VRDO

GDODP�XMLDQ�WHUVHEXW�EHUDVDO�DWDX�GLDPELO�GDUL�EDQN

VRDO� \DQJ� VXGDK� GLNDOLEUDVL� GHQJDQ� NRQVHS� LWHP

UHVSRQVH�WKHRU\�

.HNKDZDWLUDQ� GHQJDQ� NHWLGDNOXOXVDQ� SHUOX

GLVLNDSL�VHFDUD�ZDMDU�ROHK�VHPXD�SLKDN��NKXVXVQ\D

VHNRODK�GHQJDQ�PHPSHUEDLNL�SURVHV�SHPEHODMDUDQ�

$SDELOD�XSD\D�SHUEDLNDQ�SURVHV�SHPEHODMDUDQ�WHODK

GLODNXNDQ��VHVXQJJXKQ\D� WLGDN�DGD�VHVXDWX�\DQJ

SHUOX� GLNKDZDWLUNDQ�� NDUHQD� VHOXUXK� EDKDQ� XMLDQ

VXGDK�PHQJDFX� SDGD� NXULNXOXP� \DQJ� EHUODNX�

.HOHPDKDQ�NHOHPDKDQ�\DQJ�DGD�GDODP�SHODNVDQDDQ

8MLDQ�1DVLRQDO�SHUOX�GLLGHQWLILNDVL�GDQ�GLMDGLNDQ�VHEDJDL

PDVXNDQ� GDODP� SHUEDLNDQ� SHODNVDQDDQ� 8MLDQ

1DVLRQDO�NH�GHSDQ��GDODP�UDQJND�PHPEDQJXQ�VXDWX

VLVWHP� XMLDQ� DNKLU� \DQJ� KDQGDO�� \DQJ� GDSDW

PHPEHULNDQ� LQIRUPDVL�DNXUDW�EDJL� SHPEDQJXQDQ

SHQGLGLNDQ�

6DUDQ

.HVHUDJDPDQ�SHQHUDSDQ�WHV�VHFDUD�QDVLRQDO�SHUOX

GLSHUWLPEDQJNDQ� OHELK� DULI�� PHQJLQJDW� WLQJNDW

NHPDPSXDQ�\DQJ�EHUDJDP�VHVXDL�OLQJNXQJDQ�WHPSDW

WLQJJDO�SHVHUWD�WHV��:DODXSXQ�SHQHUDSDQ�NXULNXOXP

EHUODNX�VHFDUD�QDVLRQDO��QDPXQ�IDNWRU�OLQJNXQJDQ

WHPSDW�VHNRODK�MXJD�SHUOX�GLSHUWLPEDQJNDQ��.RQVHS

XWDPD�WHRUL�UHVSRQVL�EXWLU�DGDODK�DGDQ\D�NHVHVXDLDQ



���

6XGDU\RQR�� ,PSOHPHQWDVL�7HRUL�5HVSRQVL� %XWLU� �,WHP�5HVSRQVH�7KHRU\��3DGD�3HQLODLDQ�+DVLO� %HODMDU�$NKLU� GL�6HNRODK

WLQJNDW� NHVXNDUDQ� VXDWX� WHV� GHQJDQ�NHPDPSXDQ

VLVZD�\DQJ�PHQMDZDE�DGDODK�VHVXDWX� \DQJ� WLGDN

GDSDW�GLDEDLNDQ��+DUXV�GLLQJDW�EDKZD�QLODL�D��GD\D

SHPEHGD� VRDO�� \DQJ� WLQJJL�� GDQ�QLODL� F� �WHEDNDQ

MDZDEDQ��\DQJ�UHQGDK��WDQSD�GLEDUHQJL�QLODL�E��WLQJNDW

NHVXNDUDQ� VRDO�� \DQJ�PHQGHNDWL� NHPDPSXDQ� �T�

DNDQ�PHPEHULNDQ�QLODL�IXQJVL�LQIRUPDVL�EXWLU�WHV�\DQJ

UHQGDK�

3HPDQIDDWDQ�SURJUDP�NRPSXWHU�GDODP�PHQJ�

DQDOLVLV�KDVLO�WHV�VXGDK�VDDWQ\D�GLJXQDNDQ�WHUXWDPD

XQWXN�PHQJDWDVL�EHUEDJDL�NHVDODKDQ�\DQJ�PXQJNLQ

GLODNXNDQ� VHFDUD�PDQXDO�� VHKLQJJD� DNXUDVL� KDVLO

DQDOLVLV�GDSDW�GLSHUWDQJJXQJ�MDZDENDQ��8QWXN�PDVD

\DQJ�DNDQ�GDWDQJ�GLVDUDQNDQ�8MLDQ�1DVLRQDO�VXGDK

GDSDW�PHODNVDQDNDQ�XMLDQ�GHQJDQ�VLVWHP�LQGLYLGXDO

WHV�GHQJDQ�PHQJJXQDNDQ�&RPSXWHU�$GDSWLYH�7HVW

�&$7���'HQJDQ�PHQJJXQDNDQ�&$7�SHUPDVDODKDQ�

SHUPDVDODKDQ�\DQJ�GLKDGDSL�GDODP�SHODNVDQDDQ�WHV

VHFDUD�NHORPSRN�NODVLNDO�VHSHUWL�\DQJ�GLODNVDQDNDQ

GDODP�8MLDQ�1DVLRQDO�VHNDUDQJ�LQL�GDSDW�GLKLQGDUL�

6RDO�VRDO�8MLDQ�1DVLRQDO�KDUXV�GLNHPEDQJNDQ

EHUGDVDUNDQ�EDQN�VRDO�\DQJ�VXGDK�GLNDOLEUDVL�GHQJDQ

NRQVHS� WHRUL� UHVSRQVL� EXWLU�� 3DGD� DNKLUQ\D

NHEHUKDVLODQ� VLVZD� WLGDN� KDQ\D� GLWHQWXNDQ� ROHK

IDNWRU� KDVLO� XMLDQ� KDVLO� EHODMDU� VDMD�� DNDQ� WHWDSL

IDNWRU�IDNWRU�ODLQ��VHSHUWL�NHUDMLQDQ��NHKDGLUDQ��KDVLO

XMLDQ�EXODQDQ��SHQJHUMDDQ�SHNHUMDDQ� UXPDK��GDQ

IDNWRU�IDNWRU�ODLQ�VHKDUXVQ\D�PHQMDGL�SHUWLPEDQJDQ

ODLQ�GDODP�PHQHQWXNDQ�NHOXOXVDQ�SHVHUWD�GLGLN�

3XVWDND�$FXDQ

$VPLQ��������,PSOHPHQWDVL�7HRUL�5HVSRQVL�%XWLU�GDQ�)XQJVL�,QIRUPDVL�%XWLU�7HV�GDODP�3HQJXMLDQ�+DVLO

%HODMDU�$NKLU�GL�6HNRODK��-XUQDO�3HQGLGLNDQ�GDQ�.HEXGD\DDQ��;���������������

$]ZDU��6DLIXGGLQ��������7HV�3UHVWDVL��)XQJVL�3HQJHPEDQJDQ�3HQJXNXUDQ�3UHVWDVL�%HODMDU��<RJ\DNDUWD�

3XVWDND�3HODMDU�2IIVHW�

$LNHQ��/HZLV�5��������3V\FKRORJLFDO�7HVWLQJ�DQG�$VVHVVPHQW��%RVWRQ��$OO\Q�DQG�%DFRQ��,QF�

&URFNHU��/LQGD��	�$OJLQD��-DPHV��������,QWURGXFWLRQ�WR�FODVVLFDO�DQG�PRGHUQ�WHVW�WKHRU\��1HZ�<RUN��+ROW�

5LQHKDUW�DQG�:LQVWRQ��,QF�

&URQEDFK��/HH�-��������(VVHQWLDOV�RI�3V\FKRORJLFDO�7HVWLQJ��1HZ�<RUN��+DUSHU�&ROOLQV�3XEOLVKHUV�

'DOL�6��1DJD��������.DUDNWHULVWLN�%XWLU�SDGD�$ODW�8NXU�0RGHO�'LNRWRPL��$UNKH��-XUQDO�,OPLDK�3VLNRORJL��,,,

�����������

'DOL��6��1DJD��������3HQJDQWDU�7HRUL�6HNRU�3DGD�3HQJXNXUDQ�3HQGLGLNDQ��-DNDUWD��%HVEDWV�

'MDDOL��������3HQJXNXUDQ�'DODP�%LGDQJ�3HQGLGLNDQ��-DNDUWD��3URJUDP�3DVFDVDUMDQD�8QLYHUVLWDV�1HJHUL

-DNDUWD�

*URQOXQG��1RUPDQ��(��������0HDVXUHPHQW�DQG�(YDOXDWLRQ�LQ�7HDFKLQJ��1HZ�<RUN��0DFPLOODQ�3XEOLVKLQJ

&RPSDQ\�

+DPEOHWRQ��5RQDOG�.��6ZDPLQDWKDQ��+��GDQ�-DQH�5RJHUV��+��������)XQGDPHQWDOV�RI�,WHP�5HVSRQVH

7KHRU\��/RQGRQ��6DJH3XEOLFDWLRQV�

-LKDG��$VHS��$EGXO�+DULV��������(YDOXDVL�3HPEHODMDUDQ��0XOWL�3UHVVLQGR��<RJ\DNDUWD�

.XPDLGL��������6WDQGDUGLVDVL�%XWLU�6RDO��-XUQDO�3HQGLGLNDQ�GDQ�.HEXGD\DDQ��9��������������

/RUG��)UHGHULFN��0�������$SOLFDWLRQV�RI�,WHP�5HVSRQVH�7KHRU\�WR�3UDFWLFDO�7HVWLQJ�3UREOHPV��1HZ�-HUVH\�

/DZUHQFH(UOEDXP�$VVRFLDWHV��3XEOLVKHUV�

0DU\�-�$OOHQ�DQG�:HQG\�0�<HQ��������,QWURGXFWLRQ�WR�0HDVXUHPHQW�7KHRU\��&DOLIRUQLD��%URNH�

1LWNR��$QWKRQ\��-��������&ULWHULRQ�5HIHUHQFH�7HVWLQJ�:RUNVKRS��+DQGRXWV�DQG�5HDGLQJ�0DWHULDO�7LGDN

GLSXEOLNDVLNDQ���&LSD\XQJ��%RJRU��([DPLQDWLRQ�'HYHORSPHQW�8QLW��3XVOLWEDQJ�6LVMLDQ��

1LWNR��$QWKRQ\�-��������(GXFDWLRQDO�$VVHVVPHQW�RI�6WXGHQW��6HFRQG�(GLWLRQ��2KLR��0HUULOO�DQ�,PSULQW�RI

3UHQWLFH�+DOO� (QJOHZRRG�&OLII�

0HVVLFN��6��������(GXFDWLRQDO�0HDVXUHPHQW���UG�HGLWLRQ��1HZ�<RUN��0DFPLOODQ�

0LOOPDQ��-DVRQ�DQG�*UHHQH��-HQQLIHU��������7KH�6SHVLILFDWLRQ�DQG�'HYHORSPHQW�RI�7HVWV�RI�$FKLHYHPHQW�DQG

$ELOLW\�LQ�5REHUW�/��/LQ��(GLWRU���(GXFDWLRQDO�0HDVXUHPHQW��7KLUG�(GLWLRQ��3KRHQL[��$PHULFDQ�&RXQFLO

RQ�(GXFDWLRQ��VHULHV�RQ�+LJKHU�(GXFDWLRQ�2U\[�3UHVV�

3HUDWXUDQ�3HPHULQWDK�1RPRU����7DKXQ������7HQWDQJ�6WDQGDU�1DVLRQDO�3HQGLGLNDQ
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