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8VHG�RI�WKH�,QWHUQHW�WHFKQRORJ\�VXSHUEO\�SURYHQ�WR�QRW�JLYH�KXJH�EHQHILWV�WR�XVHUV��ERWK�LQ�
WHUPV�RI�GHSOR\PHQW�DQG�H[FKDQJH�RI�LQIRUPDWLRQ��HQWHUWDLQPHQW��IUHH�ZDUH�VRIWZDUH��HYHQ�WR�WKH�
UHDGLQJV� LQ� YDULRXV� IRUPV� HVSHFLDOO\� D� ORW� RI� UHDGLQJV� WKDW� FDQ� EH� REWDLQHG� WKURXJK� RQOLQH�
FKDQQHOV� E\ WKH� LQWHUQHW� ZLWKRXW� KDYLQJ� WR� SXUFKDVH� LQ� WKH� IRUP� RI� IUHH� DV� ZHOO� EH� DUWLFOHV��
QHZVSDSHUV��ERRNV��DQG�PDJD]LQHV�DUH�DOO�LQ�HOHFWURQLF�IRUP�DQG�FDQ�EH�REWDLQHG�E\ WKH�LQWHUQHW��
8QWLO� UHFHQWO\� SXEOLVKHG� PDJD]LQH� LQ� SULQW� DOUHDG\� EHKLQG�� EHFDXVH� VR� PDQ\� WXUQHG� WR� WKH�
PDJD]LQH� LQ� HOHFWURQLF� RU� GLJLWDO� IRUP� LV� FDOOHG� WKH� H�PDJD]LQH�� :LWK� WKH� H[LVWHQFH� RI� DQ�
LQWHUPHGLDWH�VWDJH�LQ�WKH�IRUP�RI�DQ�H�PDJD]LQH�QHHGV�DVVHVVPHQW�RI�WKH�UHDGHUVKLS�WR�FKRRVH�WKH�
EHVW�SHUIRUPDQFH�RI�DQ\�H�PDJD]LQH�SXEOLVKHG��HYHQ�PDQ\�WHFKQRORJLHV�WKDW�FDQ�VXSSRUW�SURJUHVV�
WRZDUGV� SURFHVVLQJ� IHDWXUHV� VXFK� DV� H�PDJD]LQH OLNH �'� 7KXPEQDLOV�� 3RGFDVWV�� DQG� 566��
$VVHVVPHQW�RI�WKH�H�PDJD]LQH�UHDGHUVKLS�VHHQ�IURP�WKH�JRDO��PXOWLFULWHULD��DQG�DOWHUQDWLYH��ZKLOH�
WKH�PHWKRG�XVHG�LV�WKH�$QDO\WLF�+LHUDUFKLFDO�3URFHVV��$+3���7KH�SURFHVV�RI�DQDO\VLV�VHW�IRUWK�LQ�
WKH� DFTXLVLWLRQ� SKDVH� V\QWKHVL]H� WKH� UHVXOWV� RI� DOWHUQDWLYH� SULRULW\� H�PDJD]LQH� LV� H�WKH� ODUJHVW�
HQYLURQPHQWDO�JDLQ�ZLWK�WKH�YDOXH�RI�������SRLQWV��IROORZHG�E\�56&�VWXGLR�ZLWK�DFTXLVLWLRQ�YDOXH�
������� DQG� WKH� VPDOOHVW� V\QWKHVL]H� WKH� UHVXOWV� REWDLQHG� H�PDJD]LQH� DNVDUD\DQD� WKH� YDOXH� �������
:KLOH� WKH� UHVXOWV� RI� WKH� UDQNLQJ� FULWHULD� ELJJHVW� UHDGHUVKLS� ZDQWV� DQG� QHHGV� LV� WKH� HDVH� ZLWK�
FULWHULD� IXUWKHU�YDOXH������������� LQWHUIDFH�ZLWK�YDOXH��TXDOLW\�YDOXH��������VDWLVIDFWLRQ�ZLWK� WKH�
YDOXH�RI��������DQG�WKH�VPDOOHVW�LV�WKH�EHQHILW�FULWHULD�ZLWK�D�YDOXH�RI�������

.H\ZRUGV��H�PDJD]LQH��DQDO\WLF�KLHUDUFKLFDO�SURFHVV��PXOWL�FULWHULD

,� 3(1'$+8/8$1

'HQJDQ� NHPDMXDQ SHVDW� GL� HUD� LQIRUPDVL� VDDW�
LQL��MDUDN�NRPXQLNDVL�VHPDNLQ�EHUWDPEDK�OHELK�
GHNDW�WDQSD�GLEDWDVL�UXDQJ�GDQ�ZDNWX��GHPLNLDQ�
MXJD�GHQJDQ�SHUROHKDQ�LQIRUPDVL�GDSDW�GLDNVHV
OHELK�PXGDK��EDKNDQ�GXQLD�WHUOLKDW OHELK�VHPSLW�
GHQJDQ� DGDQ\D� NHPDMXDQ� WHNQRORJL� LQIRUPDVL�
GDQ� NRPXQLNDVL�� ,PSOHPHQWDVL� GDUL� SDUD�
SHQJJXQD� XQWXN� PHQGDSDWNDQ� VXDWX� LQIRUPDVL�
PHODOXL� PHGLD� HOHNWURQLV� \DQJ� EHUVXPEHU� GDUL�
IDVLOLWDV� LQWHUQHW� GDSDW� GLNDWDNDQ� VHPDNLQ�
PXGDK� VHGDQJNDQ� NHFHSDWDQ� DNVHV� XQWXN�
PHQGDSDWNDQQ\D� WHUJDQWXQJ� GDUL� VSHVLILNDVL�
SHUDQJNDW� \DQJ� � GLJXQDNDQ� 'HQJDQ� IDVLOLWDV�
\DQJ� VHUED� RQ�OLQH� WHUVHEXW�� PDND� EDQ\DN�
SHQJJXQD� PHQGDSDWNDQ� VHVXDWX� \DQJ�
EHUVXPEHU� GDUL� LQWHUQHW� EHUXSD� DUWLNHO�� IUHH�
VRIWZDUH�� IUHH� JDPHV�� IUHH� H�ERRN�� EDKNDQ� H�
PDJD]LQH�� 6DDW� LQL� PDMDODK� �PDJD]LQH�� DGD�
\DQJ� EHUXSD� EDUDQJ� FHWDNDQ� GDQ� DGD� MXJD�
GDODP� EHQWXN� HOHNWURQLN� 'DQ� VLIDWQ\D� WHQWX�
WLGDN� VDPD�� XQWXN� PDMDODK� EHUXSD� EDUDQJ�

FHWDNDQ� KDQ\D� WHUVHEDU� GL� EHEHUDSD� ZLOD\DK�
VDMD�� LQL� DUWLQ\D� PDVLK� EHUVLIDW� ORFDO�� EHUEHGD�
GHQJDQ� PDMDODK� GDODP� EHQWXN� HOHNWURQLN� DWDX�
LVWLODKQ\D�GLVHEXW�GHQJDQ�H�PDJD]LQH��0DMDODK�
HOHNWURQLN� EHUXSD� H�PDJD]LQH WHQWXQ\D�
PHPLOLNL� MDQJNDXDQ� \DQJ� VDQJDW� OXDV� NDUHQD�
WHUVDPEXQJ� GHQJDQ� MDOXU� LQWHUQHW�� VHKLQJJD� H�
PDJD]LQH VHODOX� GLWDPSLONDQ� VHFDUD� RQ� OLQH�
V\VWHP� GHQJDQ� GHPLNLDQ� EHUVLIDW� PHQGXQLD�
GDQ� WHQWXQ\D� GDSDW� GLEDFD� ROHK� VLDSD� VDMD�
'HQJDQ� PHOLKDW� VXGXW� SDQGDQJ� WHUKDGDS� H�
PDJD]LQH WHQWXQ\D� EDQ\DN� NULWHULD� \DQJ� SHUOX�
GLSHUKDWLNDQ� WHUKDGDS� SHPEDFD� �UHDGHUVKLS��
VHSHUWL� LQWHUIDFH�� NHPXGDKDQ�� NXDOLWDV��
NHSXDVDQ�� GDQ� EHQHILW�� 0DVLQJ�PDVLQJ� GDUL�
NULWHULD� WHQWXQ\D� DGD� \DQJ� OHELK� GLSHUKDWLNDQ�
OHELK�WDMDP�ODJL�KDO�LQL�GDSDW�GLNDWDNDQ�VHEDJDL�
VXE� NULWHULD� VHUSHUWL� KDOQ\D� \DQJ� EHUNDLWDQ�
GHQJDQ� PDVDODK� DNVHV� PDXSXQ� LQWHUDNWLI�
WHUKDGDS� H�PDJD]LQH LQL� WHUPDVXN� GDODP�
FULWHULD� LQWHUIDFH�� VXE� FULWHULD ODLQQ\D� VHSHUWL�
GRZQORDG�� QDYLJDVL� GDQ� VHDUFKLQJ \DQJ�
WHUPDVXN� GDODP� FULWHULD NHPXGDKDQ�� VXE�
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FULWHULD ODLQQ\D� GDODP� EHQWXN� UHOHYDQ�� WHSDW�
ZDNWX�� GDQ� DNXUDW� LQL� WHUPDVXN� GDODP� FULWHULD
NXDOLWDV��VXE�FULWHULD EHULNXWQ\D VHSHUWL� UXEULN��
IRUPDW�� GDQ� FRQWHQW� LQL� WHUPDVXN� GDODP�
FULWHULD NHSXDVDQ�� VXE� FULWHULD� ODLQQ\D� GDUL�
DVSHN KHPDW� GDQ� FHSDW� LQL� WHUPDVXN� GDODP�
FULWHULD� EHQHILW� .HGXD� DVSHN� FULWHULD� GDQ� VXE�
FULWHULD� PHQMDGL� KDO� \DQJ� SHQWLQJ� GDODP�
SHUVDLQJDQ�GXQLD�H�PDJD]LQH��EDKNDQ�DGD�\DQJ�
PHQJJXQDNDQ� IDVLOLWDV� SHQJHPEDQJ� H�
PDJD]LQH PHQJJXQDNDQ�SHPDQIDDWDQ ILWXU�GDUL�
VRIWZDUH� H�PDJD]LQH \DQJ� PDPSX� PHQJDWXU�
GHQJDQ� PXGDK� WDWD� OHWDN�� WHNQLN� ]RRPLQJ�
WHUKDGDS� VXDWX� EDFDDQ�� NHFHSDWDQ� PHPEDOLN�
EDOLNDQ� KDODPDQ�� NHFHSDWDQ� GDODP� KDO�
UHQGHULQJ�� EDKNDQ� GHQJDQ� PXGDKQ\D�
PHQJXEDK� JDPEDU� NHGDODP� EHQWXN� JUDSKLFV
YHFWRU VHUWD� SHQJJXQDDQ� WHNQRORJL� FDFKLQJ
\DQJ� XQJJXO�� $GD� EHEHUDSD� VRIWZDUH� H�
PDJD]LQH \DQJ� FXNXS� WHUNHQDO� VHSHUWL� �'�
7KXPEQDLO�� SRGFDVW�� GDQ� 566� 'HQJDQ�
NHPDMXDQ� VRIWZDUH� H�PHJD]LQH LQL�
PHQJDNLEDWNDQ� SHPDVDUDQ� PDMDODK� EHUEHQWXN�
EDUDQJ�FHWDNDQ�DNDQ�PHQJDUDK�VHFDUD�SHUODKDQ�
NH� GDODP� EHQWXN� GLJLWDO� HOHNWURQLN� 3HQHOLWLDQ�
LQL� EHUWXMXDQ�XQWXN�PHPEDQWX�SDUD�SHQJDPELO�
NHSXWXVDQ��GHFLVLRQ�PDNHU��GDODP�PHQJKDGDSL
SHUPDVDODKDQ� EDLN� \DQJ� EHUVLIDW NXDOLWDWLI�
PDXSXQ� NXDQWLWDWLI� GHQJDQ� EHUEDJDL� EHQWXN�
SHUPDVDODKDQ� \DQJ� PHQJDUDK� SDGD�
SHUPDVDODKDQ WLGDN�WHUVWUXNWXU��XQVWUXFWXUH��
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3HQJDPELODQ� NHSXWXVDQ� PHUXSDNDQ� KDO� \DQJ�
VDQJDW� SHQWLQJ�GDQ� VHODOX� DNDQ�GLODNXNDQ�ROHK�
VHWLDS� SDUD� PDQDMHU� GDODP� PHQHQWXNDQ�
NHSDVWLDQ� KDOXDQ� \DQJ� WHODK� GLWHWDSNDQ� GDODP�
YLVL�GDQ�PLVL�\DQJ�WHODK�GLMDGLNDQ�VHEDJDL�JRDO�
�WXMXDQ��� EDKNDQ� VHWLDS� RUDQJ�SXQ� \DQJ�
EHUNDLWDQ�GHQJDQ�SHUWLPEDQJDQ�DNDQ�NHSXWXVDQ�
WHQWXQ\D�DNDQ�EHUSHUDQ�MXJD�VHEDJDL�SHQJDPELO�
NHSXWXVDQ� �GHFLVLRQ� PDNHUV�� PHQXUXW� .DPDO�
0�$O�6XEKL� $O�+DUEL� ���������� $QDO\WLF�
+LHUDUFKLFDO� 3URFHVV �$+3� VHEDJDL� PHWRGH�
SHQJDPELODQ� NHSXWXVDQ� \DQJ� SRWHQVLDO� XQWXN�
GLJXQDNDQ� GDODP� SURVHV� PDQDMHPHQ� 6LVWHP�
SHQXQMDQJ� NHSXWXVDQ� EXNDQ� VHPDWD� GLJXQDNDQ�
VHEDJDL� SHQJJDQWL� SHUDQ� XVHU� GDODP�
SHQJDPELODQ� NHSXWXVDQ�� PHODLQNDQ� VHEDJDL�
SHQXQMDQJ� XVHU� SHQJDPELO� NHSXWXVDQ� GDODP�
PHQJKDGDSL� SHUVRDODQ� WHUWHQWX� DJDU GDSDW�
PHPEHULNDQ� QLODL� \DQJ� OHELK� EHUPDQIDDW��
'LOLKDW� GDUL� EHQWXN� SHUPDVDODKDQ� V\VWHP�
SHQXQMDQJ� NHSXWXVDQ� PHQJNODVLILNDVLNDQ�
NHGDODP� WLJD� EDJLDQ� ���� SHUPDVDODKDQ� \DQJ�
EHUVLIDW� WHUVHWUXNWXU�� VROXVL� SHPHFDKDQD�
PDVDODK� LQL� GDSDW� GLWDQJDQL� ROHK� FRPSXWHU�
VHPDWD� VHEDJDL� SHQJDPELO� NHSXWXVDQ�� ����
SHUPDVDODKDQ� \DQJ� EHUVLIDW� VHPL� WHUVWUXNWXU��

VROXVL� SHPHFDKDQ� PDVDODK� GLGXNXQJ� ROHK�
NRPSXWHU�� WHWDSL� SHQJDPELODQ� NHSXWXVDQ� DGD�
GLWDQJDQ�PDQDMHU�DUWLQ\D�SHUDQ�NRPSXWHU�KDQ\D�
VHEDJDL� SHQJXDW� GDWD� DWDV� LQIRUPDVL� \DQJ�
GLRODK� ���� SHUPDVDODKDQ� \DQJ� EHUVLIDW� WLGDN�
WHUVHWUXNWXU� �XQVWUXFWXUHG��� VROXVL� SHPHFDKDQ�
PDVDODK� WDQSD� EDQWXDQ� NRPSXWHU� GDQ�
VHSHQXKQ\D� SHQJDPELODQ� NHSXWXVDQ� DGD�
GLWDQJDQ� PDQDMHU� VHEDJDL� SHQJDPELO�
NHSXWXVDQ�� FRPSXWHU� WLGDN� GLJXQDNDQ� NDUHQD�
NRPSXWHU� KDQ\D� PDPSX� PHQDQJDQL� PDVDODK�
\DQJ� EHUVLIDW� WHUVWUXNWXU �3HQJDPELODQ�
NHSXWXVDQ� PHPLOLNL� NXDOLWDV� \DQJ� EHUEHGD�
EHGD��DGD�\DQJ�GLODNXNDQ�VHFDUD�VLPSHO�DUWLQ\D�
NHSXWXVDQ� WHUVHEXW�GLODNXNDQ� VHFDUD� VHGHUKDQD�
WDQSD�PHQJJXQDNDQ�SHQGHNDWDQ�WHUWHQWX��WHWDSL�
DGD� MXJD� \DQJ� PHQJJXQDNDQ� SHQGHNDWDQ�
WHUWHQWX� GDODP� EHQWXN� PHWRGH� NKXVXV� \DQJ�
GLJXQDNDQ� GDODP� SHQJDPELODQ� NHSXWXVDQ��
WHQWXQ\D� SHQGHNDWDQ� \DQJ� EDLN� PHQJJXQDNDQ�
VWDQGDU�VWDQGDU� WHUWHQWX� \DQJ� PHQMDGL� OHELK�
VLJQLILNDQ� WHUKDGDS� KDVLO� NHSXWXVDQ� \DQJ�
GLDPELO�� $GDSXQ� VDODK� VDWX� PHWRGH� \DQJ�
GLJXQDNDQ� DGDODK� $QDO\WLF� +LHUDUFKLFDO�
3URFHVV��$+3�� $+3�PHUXSDNDQ�VXDWX�PHWRGH�
\DQJ� EDQ\DN� GLJXQDNDQ� GDODP� SHQJDPELODQ�
NHSXWXVDQ� $GD EHEDUDSD� WDKDSDQ� GDODP�
SHQJHPEDQJDQ� SHQJDPELODQ� NHSXWXVDQ��
3HQJJXQDNDQ� VNDOD� SDGD� $+3� PHQJJXQDNDQ�
VNDOD� SHUEDQGLQJDQ�� GLPDQD� DGD� EDQ\DN� VNDOD�
\DQJ� GLNHQDO� VHSHUWL� VNDOD� QRPLQDO�� VNDOD�
RUGLQDO�� VNDOD� LQWHUYDO�� VNDOD� SHUEDQGLQJDQ��
6NDOD� SHUEDQGLQJDQ� PHUXSDNDQ� VNDOD� \DQJ�
WHUWLQJJL� GDUL� VNDOD� \DQJ� WHUVHEXW� VHEHOXPQ\D��
$+3� MXJD� GDSDW� GLJXQDNDQ� XQWXN� PHQJRODK�
GDWD� NXDOLWDWLI� PDXSXQ� GDWD� NXDQWLWDWLI�
NKXVXVQ\D� GDODP� KDO� SHQJDPELODQ� NHSXWXVDQ��
7DKDSDQ� SURVHV� \DQJ� GLODNXNDQ� GDODP� $+3�
GLPXODL� GDUL� PHUDQFDQJ� KLHUDUNL� SHQJRODKDQ�
GDWD� NHGDODP� EHQWXN� VNDOD� $+3�� SHQ\XVXQDQ�
WHUKDGDS� SDLUZLVH� PDWUL[�� SURVHV� SHQFDULDQ�
QLODL�HLJHQ�YHFWRU GDQ�PHQXUXW 6DDW\����������
PHQJDWDNDQ� EDKZD� HLJHQYHFWRU� XWDPD� DGDODK�
UHSUHVHQWDVL�SHQWLQJ�GDUL�SULRULWDV�\DQJ�EHUDVDO�
GDUL� PDWULNV� SHUEDQGLQJDQ� EHUSDVDQJDQ�
SHQLODLDQ�SRVLWLI�WLPEDO�EDOLN�$� ��DLM��NHWLND�$�
DGDODK� VHEXDK� JDQJJXDQ� NHFLO� GDUL� PDWULNV�
\DQJ� NRQVLVWHQ�� VHODQMXWQ\D� PHQHQWXNDQ� QLODL�
EDULV� KDVLO� LWHUDVL� SHUNDOLDQ� PDWULNV� WHUDNKLU��
QRUPDOLVDVL� QLODL� HLJHQ� YHFWRU�� PHQJKLWXQJ�
FRQVLVWHQF\� YHFWRU�� PHQHQWXNDQ� ODPGD��
PHQJKLWXQJ� FRQVLVWHQF\� LQGH[ �&,� GDQ�
PHQXUXW�6DDW\��$ORQVR�DQG�/DPDWD������� �����
SHUEDQGLQJDQ� DQWDUD� �Ȝ PD[� GLNXUDQJL� MXPODK�
RUGR�� GHQJDQ� �MXPODK� RUGR� GLNXUDQJL� VDWX�� ��
VHODQMXWQ\D�PHQJKLWXQJ�FRQVLVWHQF\�UDWLR �&5��
GDQ�PHQXUXW�6DDW\��$ORQVR�DQG�/DPDWD�������
���� IRUPXODVL�&5�GLSHUROHK�GDUL�SHUEDQGLQJDQ�
&,� GHQJDQ� 5,�� GLPDQD� EHVDUDQ� GDUL� 5,� GLOLKDW�
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GDUL� MXPODK� RUGR� \DQJ� GLSURVHV�� KLQJJD�
PHQDPSLONDQ� SURVHV� V\QWKHVL]H WHUKDGDS�
DOWHUQDWLYH�� GLPDQD� SHPEXDWDQ� KLHUDUNL� WHODK�
GLUDQFDQJ�VHEHOXPQ\D�PXODL�GDUL�JRDO� FULWHULD��
GDQ� DOWHUQDWLYH UDQFDQJDQ� 3HUOX� PHQMDGL�
FDWDWDQ�� EDKZD� GDODP� SURVHV� SHQFDULDQ� QLODL�
FRQVLVWHQF\� UDWLR �&5� DGD� NHWHQWXDQ� \DQJ�
KDUXV�GLSHQXKL� WHUKDGDS� WDEHO�UDWLR� LQGH[ �5,���
'LNDWDNDQ� KDVLO� FRQVLVWHQF\� UDWLR �&5� GDSDW�
WHUSHQXKL�MLND�QLODLQ\D�WLGDN�PHOHELKL�����DWDX�
����� 1LODL� UDWLR� LQGH[ \DQJ� GLJXQDNDQ�
GLVHVXDLNDQ� GHQJDQ� MXPODK� RUGR WHUKDGDS�
FULWHULD \DQJ�GLRODK� 1LODL &5�VHEHVDU ����\DQJ�
GLWHWDSNDQ� � EHUGDVDUDNDQ� PHWRGH� UDWD�UDWD�
WHUWLPEDQJ� JHRPHWULV� DGDODK� SUHIHUHQVL�
NHORPSRN�PHWRGH� DJUHJDVL� \DQJ�SDOLQJ�XPXP�
GL�$QDO\WLF�+LHUDUFK\FDO�3URFHVV��$+3���=�;X�
���������� PHPEXNWLNDQ� EDKZD� JHRPHWULN�
UDWD�UDWD� WHUWLPEDQJ� \DQJ� NRPSOHNV� SHQHWDSDQ�
PDWULNV�DGDODK�NRQVLVWHQVL�\DQJ�GDSDW�GLWHULPD��
0HQXUXW� 6DDW\� ���������� VHEXDK� FRQVLVWHQF\�
UDWLR �&5��GDUL�����DWDX�NXUDQJ�GDUL�� LQL GDSDW�
GLWHULPD� GHQJDQ� NHWHQWXDQ� EDKZD� VHPXD�
PDWULNV�SHQLODLDQ�\DQJ�GLEHULNDQ�ROHK�SDUD�DKOL�
XQWXN� PDVDODK NRQVLVWHQVL SHPEXDWDQ�
NHSXWXVDQ� \DQJ� VDPD� DGDODK� KDUXV� GDSDW�
GLWHULPD GHQJDQ� EHVDUDQ� \DQJ� GLWHWDSNDQ��
'HQJDQ� GHPLNLDQ�� VHFDUD� WHRULWLV� WHODK�
GLNHPEDQJNDQ� XQWXN� DSOLNDVL� :*00� GDODP�
SHPEXDWDQ� NHSXWXVDQ� NHORPSRN� EDLN� XQWXN�
VNDOD� EHVDU� PDXSXQ� VNDOD� VHGHUKDQD�
.HSXWXVDQ� DNKLU� GDODP� SHQJJXQDDQ� PHWRGH�
$+3� GLWHULPD� DWDX� WLGDN� GLWHULPD� WHUOLKDW� GDUL�
QLODL� \DQJ� GLSHUROHK� GDUL� FRQVLVWHQF\� UDWLR
�&5���'HQJDQ�PHOLKDW� VHMXPODK� WDKDSDQ�GHWDLO�
GLDWDV� WHUOLKDW� PHPDQJ� WDPSDN� VXOLW� VHNDOL��
WHWDSL� DGD� WDKDSDQ� \DQJ� OHELK� XPXP� GDQ�
PHPDQJ�PHQMDGL�DFXDQ�GDVDU�NKXVXVQ\D�GDODP�
IRUPDW� \DQJ� OHELK� VHGHUKDQD� \DQJ�
GLNHPXNDNDQ� ROHK� .DGDUVDK�� 6XU\DGL�� GDQ�
5DPGDQL� �������������� >�@ WHUGDSDW� GHODSDQ�
ODQJNDK� SHQJJXQDDQ� $+3� GLDQWDUDQ\D� ����
0HQGHILQLVLNDQ� PDVDODK� GDQ� PHQHQWXNDQ�
VROXVL� \DQJ� GLLQJLQNDQ� ��� 0HPEXDW� VWUXNWXU�
KLUDUNL� \DQJ� GLDZDOL GHQJDQ� WXMXDQ� XPXP��
GLODQMXWNDQ� GHQJDQ� VXEWXMXDQ�VXEWXMXDQ��
NULWHULD� GDQ� NHPXQJNLQDQ� DOWHUQDWLI� SDGD�
WLQJNDWDQ NULWHULD� \DQJ� SDOLQJ� EDZDK� ���
0HPEXDW� PDWULNV� SHUEDQGLQJDQ� EHUSDVDQJDQ�
\DQJ� PHQJJDPEDUNDQ� NRQWULEXVL� UHODWLI� DWDX
SHQJDUXK� VHWLDS� HOHPHQ� WHUKDGDS�
PDVLQJPDVLQJWXMXDQ� NULWHULD� \DQJ� VHWLQJNDW�
GLDWDVQ\D�� 3HUEDQGLQJDQ� EHUVDGDUNDQ
´MXGJPHQW´� GDUL� SHQJDPELO� NHSXWXVDQ� GHQJDQ�
PHQLODL� WLQJNDW� NHSHQWLQJDQ� VXDWX� HOHPHQ�
GLEDQGLQJNDQ� HOHPHQ� OLQQ\D� ���� 0HODNXNDQ�
SHUEDQGLQJDQ� EHUSDVDQJDQ� VHKLQJJD� GLSHUROHK�
MXGJPHQW� VHOXUXKQ\D� VHEDQ\DN� Q� [� >�Q�����@�
EXDK��GHQJDQ�Q�DGDODK�EDQ\DNQ\D�HOHPHQ�\DQJ�

GLEDQGLQJNDQ� ���� 0HQJKLWXQJ� QLODL� HLJHQ
YHFWRU GDQ� PHQJXML� NRQVLVWHQVLQ\D�� MLND� WLGDN�
NRQVLVWHQ��PDND�SHQJDPELODQ�GDWD�GLXODQJL�����
0HQJXODQJL� ODQJNDK� ��� �� GDQ� �� XQWXN VHOXUXK�
WLQJNDW� KLUDUNL�� ���� 0HQJKLWXQJ� YHNWRU� HLJHQ
GDUL� VHWLDS�PDWULNV� SHUEDQGLQJDQ� EHUSDVDQJDQ��
1LODL� HLJHQ� YHNWRU� PHUXSDNDQ� ERERW VHWLDS�
HOHPHQ�� /DQJNDK� LQL� XQWXN� PHQVLQWHVLV�
MXGJPHQW� GDODP� SHQHQWXDQ� SULRULWDV� HOHPHQ�
HOHPHQ� SDGD� WLQJNDW� KLUDUNL� WHUHQGDK� VDPSDL�
SHQFDSDLDQ� WXMXDQ�� ���� 0HPHULNVD� NRQVLVWHQVL�
KLUDUNL�� -LND� QLODLQ\D� OHELK� GDUL� ���� PDND�
SHQLODLDQ�GDWD�MXGJPHQW�KDUXV�GLSHUEDLNL�

,,,�0(72'(�3(1(/,7,$1

0HWRGH�SHQHOLWLDQ�\DQJ�GLODNXNDQ�VHEDJDL�
SHQXQMDQJ�GDQ�SHQJHPEDQJDQ�NDQGXQJDQ�LVL�
WXOLVDQ�WHUGLUL�GDUL�EHEHUDSD�PHWRGH�SHQHOLWLDQ�
GLDQWDUDQ\D�
�� 0HQJJXQDNDQ� PHWRGH SHQ\HEDUDQ�

NXLVLRQHU�GHQJDQ� MXPODK� UHVSRQGHQ�NXUDQJ�
OHELK�HPSDW�SXOXK�UHVSRQGHQ�GDQ�UHVSRQGHQ�
\DQJ�GLPDNVXG� VXGDK� WHUELDVD�PHPEDFD� H�
PDJD]LQH� EDLN� H�PDJD]LQH� GDUL� SURGXN�
GDODP�DWDXSXQ�GDUL� OXDU��.DUHQD�UHVSRQGHQ�
WHODK� ELDVD� PHPEDFD� H�PDJD]LQH� WHQWXQ\D�
GLKDUDSNDQ� GDSDW� PHQLODL� GDUL� EHEHUDSD�
DVSHN�\DQJ�PHQMDGL�SHUKDWLDQQ\D��KDO�LQLODK
\DQJ� GLMDGLNDQ� VHEDJDL� WRODK� XNXU� XQWXN�
SHQLODLDQ� UHVSRQGHQ� GDQ� QDQWLQ\D� DNDQ�
GLMDGLNDQ� VHEDJDL� VWDQGDU� SHQLODLDQ� XQWXN�
PHQLODL� FULWHULD PDXSXQ� DOWHUQDWLYH \DQJ�
GLWDPSLONDQ�GDODP�SHUWDQ\DDQ�NXLVLRQHU��

�� 0HWRGH� SHQHOLWLDQ� EHULNXWQ\D� \DQJ�
GLJXQDNDQ� DGDODK VWXGL� SXVWDND�� KDO� LQL�
GLODNXNDQ�XQWXN�PHQDPEDK� LVL� WXOLVDQ�EDLN�
VHFDUD�NRQVHS�WHRULWLV PDXSXQ�EDKDVDQ�GDUL�
SHQXOLVDQ��$GD� \DQJ� EHUVXPEHU� GDUL� EXNX�
EXNX� \DQJ� GDSDW� GLMDGLNDQ� DFXDQ� UHIHUHQVL�
GDVDU� NRQVHS� WHRULWLV�� GDQ� MXJD� DGD� \DQJ�
EHUVXPEHU� GDUL� EHEHUDSD� MXUQDO� VHEDJDL�
SHPEDQGLQJ�� SHOHQJNDS�� GDQ� PHPEDQJXQ�
SHPEHQWXNDQ� SHUPDVDODKDQ� \DQJ� DNDQ�
GLDQJNDW�GDQ�GLMDGLNDQ�VHEDJDL�SHPEDKDVDQ�
PDWHUL�SHQXOLVDQ�

,9� 3(0%$+$6$1

/DQJNDK� DZDO� \DQJ� GLODNXNDQ� GDODP� $QDO\WLF�
+LHUDUFKLFDO� 3URFHVV �$+3�� DGDODK�
PHQJNRQYHUVL�GDWD�GDUL� QLODL� KDVLO�SHUKLWXQJDQ�
PDWHPDWLV� PHQMDGL� VNDOD� $+3� XQWXN� GLVXVXQ�
PHQMDGL� PDWULNV� EHUSDVDQJDQ� �SDLUZLVH�
PDWUL[��� +DO� LQL� VDQJDW� SHQWLQJ�� NDUHQD� MLND�
WHUMDGL� HUURU� GDODP� NRQYHUYVL� VNDOD� DNDQ�
PHQJDNLEDWNDQ� SHUROHKDQ� KDVLO� WHUKDGDS� QLODL�
HLJHQ� YHFWRU DNDQ� WHUMDGL� SHQ\LPSDQJDQ� \DQJ�
WLGDN� DNDQ� PHQHPXNDQ� QLODL� HLJHQ� YHFWRU
WHUDNKLU�� 1LODL� HLJHQ� YHFWRU� GDSDW� GLSHUROHK�
PHODOXL� KDVLO� UHSHWLVL� SHUNDOLDQ�PDWULNV�KLQJJD�
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WLGDN�DGD� VHOLVLK�DQWDUD�SHUROHKDQ�HLJHQ�YHFWRU�
\DQJ� WHUDNKLU� GHQJDQ� QLODL� HLJHQ� YHFWRU�
VHEHOXPQ\D� VHGDQJNDQ� NHWDMDPDQ� VHOLVLK�
GLOLKDW�GDUL� WLQJNDW�NHWHOLWLDQ�DQJND�GLEHODNDQJ�
NRPD�� EDKNDQ� GLNDWDNDQ� VHPSXUQD� DSDELOD�

WLQJNDW� NHWHOLWLDQ� WHUVHEXW� GLSDSDUNDQ� VDPSDL�
WDN� WHUKLQJJD� MXPODKQ\D�� 8QWXN� PHQHQWXNDQ�
NRQYHUVL� VNDOD� GLEXWXKNDQ� VHEXDK� DFXDQ�
NRQYHUVL� \DQJ� GDSDW� GLOLKDW� SDGD� �*DPEDU� �����

$+3�PHUXSDNDQ�VROXVL�\DQJ�GLQLODL�EDLN�XQWXN�
SHQJDPELODQ� NHSXWXVDQ�� GHQJDQ� NRQVHS�
SHQ\HOHVDLDQ� \DQJ� WHUVWUXNWXU� GDQ� PHPSXQ\DL�
DFXDQ�DFXDQ� WHUWHQWX� VHEDJDL� EDURPHWHU� DWDV�
OD\DN� DWDX� WLGDNQ\D� VXDWX� NHSXWXVDQ� WHUVHEXW�
GLDPELO�� 6HPDNLQ� WLQJJL� WLQJNDW� NHWHOLWLDQ�
WHUKDGDS� SURVHV� SHUKLWXQJDQ� \DQJ� GLODNXNDQ�
VHPDNLQ� EDLN� NHSXWXVDQ� \DQJ� GLDPELO� KDO� LQL�
GLOLKDW� GDUL� DVSHN� NRQVLVWHQVL�� \DQJ� GDSDW�
GLXNXU�EHUGDVDUNDQ�WDKDSDQ�FRQVLVWHQF\�YHFWRU��

FRQVLVWHQF\� LQGH[�� PDXSXQ� FRQVLVWHQF\� UDWLR���
$+3� PDPSX� PHQ\HOHVDLNDQ� SHUPDVDODKDQ�
\DQJ� EHUVLIDW� NXDOLWDWLI� PDXSXQ� \DQJ� EHUVLGDW�
NXDQWLWDWLI�� GHQJDQ� NHXQJJXODQQ\D� DGDODK�
PHQ\HGHUKDQDNDQ�SHUPDVDODKDQ�\DQJ�UXPLW�NH�
GDODP� EHQWXN� \DQJ� VHGHUKDQD� GDODP� EHQWXN�
KLUDUNL� VROXVL�� $GDSXQ� GLVDLQ� VWUXNWXU� KLUDUNL�
\DQJ� GLWDPSLONDQ� WHUKDGDS� NHEXWXKDQ� GDQ�
NHLQJLQDQ� UHDGHUVKLS� WHUKDGDS� H�PDJD]LQH�
GDSDW�GLOLKDW�SDGD��*DPEDU����

3HQ\XVXQDQ� KLUDUNL� \DQJ� GLJXQDNDQ� GDODP�
$+3� WHUVXVXQ� VHFDUD� WHUVWUXNWXU� GHQJDQ�
WLQJNDWDQ� �OHYHO� PXODL� GDUL� WXMXDQ� \DQJ�
PHQMDGL� VDVDUDQ� SHPHFDKDQ� SHUPDVDODKDQ�
�*RDO�� GHQJDQ� SRVLVL� OHYHO ��� NHPXGLDQ�
FULWHULD�� \DQJ� PHQJJDPEDUNDQ� EDURPHWHU�
SHQ\HOHVDLDQ� PDVDODK�� FULWHULD EROHK� WHUVXVXQ�
VHFDUD� EHUWLQJNDW� DWDX� GLNHQDO� GHQJDQ� LVWLODK�
PXOWL� FULHWHULD�� 7LQJNDWDQ� OHYHO� FULWHULD GDODP�
KLUDUNL� GLOHWDNDQ� SDGD� OHYHO ��� GDQ� WHUDNKLU�
DGDODK� DOWHUQDWLYH�� GLPDQD� DOWHUQDWLYH� VHEDJDL�
SLOLKDQ� �&KRLFH�� \DQJ� PHQMDGL� REMHN�
SHUPDVDODKDQ� $GD� VHMXPODK� FULWHULD \DQJ�
GLJXQDNDQ� GDODP� � SHQ\XVXQDQ� KLUDUNL�
GLDQWDUDQ\D� LQWHUIDFH� \DQJ� PHOLSXWL� NHFHSDWDQ�
DNVHV�GDQ�SURVHV�NHUMD�\DQJ�EHUVLIDW� LQWHUDNWLI��
NHPXGLDQ�FULWHULD NHPXGDKDQ�\DQJ�GLOLKDW�GDUL�
EHEHUDSD�DVSHN�VHSHUWL�GRZQORDG��QDYLJDVL��GDQ�

SURVHV� VHDUFKLQJ�� EHULNXWQ\D� FULWHULD NXDOLWDV�
\DQJ�PHOLSXWL� UHOHYDQVL�� NHWHSDWDQ� ZDNWX�� GDQ�
WLQJNDW� NHDNXUDWDQ� LQIRUPDVL�� NHPXGLDQ�
FULWHULD NHSXDVDQ� \DQJ� PHPSHUKDWLNDQ�
WHUKDGDS�DVSHN�UXEULF \DQJ�GLWDZDUNDQ��IRUPDW�
\DQJ� GLWDPSLONDQ�� GDQ� FRQWHQW \DQJ� GDSDW�
GLEDFD�� 8QWXN� OHYHO� DWHUQDWLI� GDODP�
SHPEDKDVDQ� PHQJJXQDNDQ� WLJD� REMHN�
GLDQWDUDQ\D� H�WKH� HQYLURQPHQWDO�� 56&� 6WXGLR��
GDQ� $NVDUD\DQD�� 8QWXN� PHQHWDSNDQ�
FRQVLVWHQF\ WHUKDGDS�KDVLO�SHUKLWXQJDQ�DQDOLVLV�
\DQJ�PHQMDGL�DFXDQ�DGDODK�QLODL�SHUROHKDQ�GDUL�
FRQVLVWHQF\� UDWLR �&5�� \DQJ� EHVDUDQQ\D�
GLWHWDSNDQ� DGDODK� WLGDN� OHELK� GDUL� �����+DO� LQL�
PHQJJDPEDUNDQ� VXDWX� NHSXWXVDQ� GDSDW�
GLWHULPD� DWDX� WLGDN�� VHGDQJNDQ� XQWXN�
PHQHQWXNDQ� QLODL� &5� KDUXV� PHPSHUKDWLNDQ�
VHEHUDSD� EDQ\DN� HOHPHQ� PDWUL[ \DQJ�



9RO��,;�1R�� 0DUHW����� 3LODU�1XVD�0DQGLUL

�

GLJXQDNDQ� DWDX� PHQJJDPEDUNDQ� EDQ\DNQ\D�
RUGR \DQJ�DNDQ�GLDQDOLVLV��$GD�WDEHO�XNXU�\DQJ�
PHQMDGL�NHWHWDSDQ�GDODP�$+3�DWDV�SHQJJXQDDQ�
MXPODK�RUGR \DQJ�GLJXQDNDQ�GHQJDQ�NHWHWDSDQ�

QLODL� \DQJ� EHUEHGD�EHGD� WHUGDSDW� SDGD� WDEHO�
UDQGRQ� LQGH[ �5,�� \DQJ� GDSDW� GLOLKDW� SDGD�
�7DEHO�����7DEHO�5,�KDUXV�PHQMDGL�DFXDQ�GDODP�
PHQHQWXNDQ�SHUROHKDQ�QLODL�&5�

3URVHV� DQDOLVLV� \DQJ� GLODNXNDQ� XQWXN� PHQFDUL�
PDLQ� FULWHULD WHUMDGL� SHUXODQJDQ� VHEDQ\DN�
HPSDW� NDOL�� GLPDQD� KDVLO� GHVDLQ� SDLUZLVH�

PDWUL[ XQWXN� PDLQ� FULWHULD GDSDW� GLOLKDW� SDGD�
�7DEHO����

6HGDQJNDQ� EHVDUDQ� FRQVLVWHQF\� YHFWRU GDUL�
PDLQ� FULWHULD� GLSHUROHK� GDUL� KDVLO� SHUNDOLDQ��
QLODL� DNKLU� HLJHQ� YHUWRU WDQSD� DGDQ\D� VHOLVLK�

GHQJDQ� SDLUZLVH� PDWUL[ \DQJ� SHUWDPD� NDOL�
WHUEHQWXN�� OLKDW� �*DPEDU� ���

+DVLO� SHUROHKDQ� FRQVLVWHQF\� YHUWRU GDUL� PDLQ�
FULWHULD DGDODK� WHUDNXPXODWLI� GDODP� ODPGD �Ȝ�
GHQJDQ� EHVDUDQ� QLODL� �������� VHGDQJNDQ� XQWXN�
FRQVLVWHQF\� LQGH[ WHUKDGDS� PDLQ� FULWHULD�Q\D�
GHQJDQ� SHUROHKDQ� QLODL� �������� GDQ� QLODL�
SHUROHKDQ� FRQVLVWHQF\� UDWLR �&5�� XQWXN� PDLQ�
FULWHULD� DGDODK� ��������� +DO� LQL� DUWLQ\D�
NHSXWXVDQ�\DQJ�EHUVLIDW�SDUVLDO�GDSDW�GLWHULPD�
GHQJDQ� DODVDQ� EDKZD� QLOLD� &5� \DQJ� GLGDSDW�
PDVLK� GLEDZDK� NHWHWDSDQ� $+3� \DLWX NXUDQJ�
GDUL�DWDX WLGDN�PHOHELKL�����

8QWXN� SURVHV� SHUKLWXQJDQ� SHUROHKDQ� QLODL�
WHUKDGDS� VXE� FULWHULD GDQ� VXE�VXE� FULWHULD��
VDPD� GHQJDQ� SURVHV� SHUKLWXQJDQ� \DQJ�
GLODNXNDQ� GDODP�PHQFDUL� SHUROHKDQ� DWDV�PDLQ�
FULWHULD�� 'DODP� SURVHV� SHUROHKDQ� QLODL� \DQJ�
WHUGDSDW� GDUL� PDVLQJ�PDVLQJ� VXE� FULWHULD GDQ�
VXE�VXE FULWHULD GDSDW� GLOLKDW� SDGD� �7DEHO� ����
GLPDQD� SURVHV� SHUKLWXQJDQQ\D� WLGDN�
GLMDEDUNDQ�� NDUHQD� WHODK� WHUJDPEDU� GDODP�
SHQMHODVDQ�\DQJ�GLEDKDV�SDGD�SHUKLWXQJDQ�PDLQ�
FULWHULD�
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3HUROHKDQ� QLODL� &RQVLVWHQF\� 5DWLR �&5�� \DQJ�
WHUOLKDW� SDGD� �7DEHO� ��� WDPSDN� EDKZD� KDVLO�
\DQJ� GLGDSDW� EHUGDVDUNDQ� SHUKLWXQJDQ�
PDWHPDWLV� EDLN� VXE� FULWHULD PDXSXQ� VXE�VXE�
FULWHULD PHPLOLNL� QLODL� GLEDZDK� ����� +DO� LQL�
PHQJJDPEDUNDQ� SHQJDPELODQ� NHSXWXVDQ� GL�
WLQJNDW� FULWHULD� GDSDW� GLWHULPD�� NHUHQD� WHODK�
VHVXDL�GHQJDQ�DWXUDQ�\DQJ�WHODK�GLWHWDSNDQ�ROHK�
6DDW\�� $QDOLVLV� SHUROHKDQ� GDUL� OHYHO� FULWHULD
XQWXN�PHQFDSDL�QLODL�HLJHQ�YHFWRU WDQSD�VHOLVLK�
KLQJJD� WDKDS� QRUPDOL]DWLRQ UDWD�UDWD�
PHPEXWXKNDQ� LWHUDVL� VHEDQ\DN� HPSDW� KLQJJD�
OLPD� WDKDSDQ�� 7LQJNDW� NHWHOLWLDQ� QLODL� HLJHQ�
YHFWRU GHQJDQ� QLODL� WDN� WHUKLQJJD�� DUWLQ\D� MLND�

QLODL� DQJND� GLEHODNDQ� NRPD� GLSHUSDQMDQJ�
KLQJJD�GLJLW�\DQJ�WDN�GLWHQWXNDQ�KDVLOQ\D�WHWDS�
PHQJJDPEDUNDQ� QLODL� \DQJ� VDPD� DQWDUD� QLODL�
HLJHQ�YHFWRU WHUDNKLU�GHQJDQ�QLODL�HLJHQ�YHFWRU
VHEHOXPQ\D� 3HQJJDPEDUDQ� PDVLQJ�PDVLQJ�
HLJHQ� YHFWRU LQL� GLODNXNDQ� VHFDUD� PDWHPDWLV�
GDQ� GDSDW� MXJD� GLJDPEDUNDQ� PHQJJXQDNDQ�
VHEXDK�WRROV \DQJ�GLNHQDO�GHQJDQ�QDPD�H[SHUW�
FKRLFH�� ([SHUW� FKRLFH PHUXSDNDQ� WRROV� \DQJ�
EDQ\DN� GLJXQDNDQ� GDODP� SHQJDPELODQ�
NHSXWXVDQ� GHQJDQ� PHWRGH� $+3�� 3HUROHKDQ�
KDVLO� \DQJ� GLGDSDW� WHUKDGDS� QLODL� HLJHQ� YHFWRU
WDQSD�QLODL�VHOLVLK�GDSDW�GLOLKDW�SDGD��7DEHO����
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3HUROHKDQ� KDVLO� \DQJ� WHUOLKDW� SDGD� �7DEHO� ���
PHQXQMXNDQ� QLODL� HLJHQ� YHFWRU� GDUL� OHYHO�
FULWHULD \DQJ� PHQXQMXNDQ� EDKZD� WLQJNDW�
NHWHOLWLDQ� SURVHV� OHELK� WDMDP� GLEDQGLQJNDQ�
GHQJDQ� PHQJJXQDNDQ� DSOLNDVL� H[SHUW� FKRLFH���

NDUHQD� H[SHUW� FKRLFH KDQ\D� PHQDPSLONDQ�
SURVHV� GHQJDQ� WLQJNDW� NHWHOLWLDQ� WLJD� GHFLPDO�
SODFHV�� KDQ\D� VDMD� GHQJDQ� SHPEXODWDQ� QLODL�
NHDWDV�

/DQJNDK� VHODQMXWQ\D� \DQJ� VDQJDW� SHQWLQJ�
DGDODK�PHODNXNDQ�V\QWKHVL]H��SDGD� WDKDSDQ� LQL�
PHQHQWXNDQ� SHULQJNDW� GDUL� DOWHUQDWLYH \DQJ�
PHQMDGL� XNXUDQ� SHPLOLKDQ� DWDV� REMHFW�� 3URVHV�
LQL� PHUXSDNDQ� KDVLO� DNXPXODWLI� GDUL� SURVHV�
KLHUDUFKL��GLDNKLU�QDQWL�DNDQ�WDPSDN�PDQD�\DQJ�
PHQMDGL� SULRULWDV� XWDPD� GDUL� DOWHUQDWLYH GDQ�
\DQJ� DNDQ� GLVXVXO� ROHK� DOWHUQDWLYH� ODLQQ\D���
-LND�GLOLKDW�GDUL�WDPSLODQ�VXE�SULRULW\ \DQJ�DGD�
SDGD� OHYHO� DOWHUQDWLYH�� PDVLQJ�PDVLQJ�
PHQJXPSXONDQ� QLODL� \DQJ� EHUEHGD� GDQ�
VLJQLILNDQ��KDVLO�DNXPXODWLYH�GDSDW�GLOLKDW�SDGD�
�7DEHO����

6HGDQJNDQ�QLODL� HLJHQ� YHFWRU�GDSDW� GLWDPSLODQ�
GHQJDQ� GLDJUDP� \DQJ� GLJDPEDUNDQ� GHQJDQ
PHQJJXQDNDQ� DSOLNDVL� H[SHUW� FKRLFH GDQ�
PHPEHULNDQ�WDPSLONDQ�KDVLO�\DQJ�VDPD�GHQJDQ�
KDVLO� SHUKLWXQJDQ� VHFDUD� PDWHPDWLV�� DGDSXQ�
GLDJUDP�WHUVHEXW�GDSDW�GLOLKDW�SDGD��*DPEDU����
\DQJ�GLVRUWLU�EHUGDVDUNDQ�SULRULWDV�NHSXWXVDQ�

9� 3(18783

+DVLO�DNKLU� \DQJ�GLSHUROHK� WHUKDGDS�SHPLOLKDQ�
NHEXWXKDQ� GDQ� NHLQJLQDQ� UHDGHUVKLS� WHUKDGDS�
H�PDJD]LQH EHUGDVDUNDQ� SHULQJNDW� WHUWLQJJL�
KLQJJD� \DQJ� WHUHQGDK� GLSHUROHK� EHUGDVDUNDQ�
KDVLO� V\QWKHVL]H�� \DQJ� PHUXSDNDQ� QLODL�
XQLYHUVDO� WHUKDGDS� DNXPXODWLI� PDVLQJ�PDVLQJ�
HLJHQ� YHFWRU GDUL� VHWLDS� WLQJNDWDQ� OHYHO�� EDLN�
GDUL�OHYHO�VDVDUDQ��JRDO���OHYHO�FULWHULD DWDXSXQ�
OHYHO� VXE� FULWHULD \DQJ� GLNHQDO� GHQJDQ� LVWLODK�
PXOWL�FULWHULD��KLQJJD�GL�OHYHO�DOWHUQDWLYH��1LODL�
V\QWKHVL]H \DQJ� GKDVLONDQ� PHUXSDNDQ�
NHSXWXVDQ� EXODW� \DQJ� KDUXV� GLWHULPD�
EHUGDVDUNDQ� FRQVWUDLQ \DQJ� WHODK� PHQMDGL�

VWDQGDU�� +DVLO� V\QWKHVL]H \DQJ� GLSHUROHK�
EHUGDVDUNDQ� SDWRNDQ� DOWHUQDWLYH� DGDODK� GDUL�
VFRUH� WHUWLQJJL� GLEHULNDQ� NHSDGD� 7KH� H�
HQYLURQPHQWDO GHQJDQ� QLODL� SHUROHKDQ� ������
GDQ�GLVXVXO�ROHK�56&�6WXGLR GHQJDQ�SHUROHKDQ�
QLODL�������GDQ�QLODL�SULRULWDV�WHUNHFLO�GLEHULNDQ�
XQWXN�DNVDUD\DQD�GHQJDQ�SHUROHKDQ�QLODL��������
3HUROHKDQ� QLODL� V\QJWHVL]H� PHUXSDNDQ� QLODL�
\DQJ�XQLYHUVDO��NDUHQD�WHODK�PHQJLNXWL�WDKDSDQ�
SURVHV� VHFDUD� PDWHPDWLV� GDQ� GDSDW� GLEXNWLNDQ�
MXJD� GHQJDQ PHQJJXQDNDQ� WRROV SHQJDPELODQ�
NHSXWXVDQ� EHUXSD� H[SHUW� FKRLFH�� 3HUKLWXQJDQ�
GHQJDQ� PHQJJXQDNDQ� PHWRGH� PDWHPDWLV�
GLEDQGLQJNDQ� GHQJDQ� PHQJJXQDNDQ� H[SHUW�
FKRLFH�� WHUOLKDW� SHUEHGDDQ� \DQJ� Q\DWD� SDGD�
SHUROHKDQ�QLODL�HLJHQ�YHFWRU�Q\D��DUWLQ\D�EHUDSD�
NDOL� WHUMDGL� SHUXODQJDQ� SHUNDOLDQ� SDLUZLVH�
PDWUL[ MHODV�WHUOLKDW�
SDGD� SHUKLWXQJDQ� \DQJ� EHUVLIDW� PDWHPDWLV�
GLEDQGLQJNDQ� GHQJDQ� SHUKLWXQJDQ� GHQJDQ�
PHQJJXQDNDQ� H[SHUW� FKRLFH�� NDUHQD� H[SHUW�
FKRLFH KDQ\D� PHQDPSLONDQ� KDVLO� DNKLU� SURVHV�
SHUKLWXQJDQ� WHUKDGDS� QLODL� HLJHQ� YHFWRU WDQSD�
QLODL� VHOLVLK�� ,WXODK� \DQJ� GLVHEXW� GHQJDQ�
VRIWZDUH GLPDQD� FRGGLQJ \DQJ� GLEXDW�
WHUVLPSDQ� GDODP� SURVHV� FRQWURO� SHUKLWXQJDQ�
V\VWHP� \DQJ� VXGDK� LQFOXGLQJ� GLGDODPQ\D��
KDQ\D� VDMD� WHUJDQWXQJ� NHPDXDQ� GHVLJQ� LQSXW�
RXWSXW \DQJ� GLLQJLQNDQ� WHUJDQWXQJ� NHSDGD�
NHSHQWLQJDQ�VHWLDS�SHPEXDW�DSOLNDVL�

'$)7$5�3867$.$

.DPDO� 0�$O�6XEKL� $O�+DUEL� �� ��������
,QWHUQDWLRQDO� -RXUQDO� RI� 3URMHFW�
0DQDJHPHQW�� 9ROXPH� ���� ,VVXH� ���
-DQXDU\�������3DJHV�������

6DDW\��7KRPDV�/�� ��������(XURSHDQ�-RXUQDO�RI��
2SHUDWLRQDO 5HVHDUFK�� 9ROXPH� �����
,VVXH�������)HEUXDU\�������3DJHV����
���
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=��;X��������� (XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�
5HVHDUFK�� 9ROXPH� ����� ,VVXH� ��� ��
1RYHPEHU�������3DJHV���������

6DDW\�� 7KRPDV� /�� �������� 7KH $QDO\WLF�
+LHUDUFKLFDO� 3URFHVV�� 0F*URZ�+LOO��
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