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.HPDPSXDQ� EHUSLNLU� NULWLV� PHUXSDNDQ� PHUXSDNDQ� NHPDPSXDQ� XQWXN� PHQJHQDOL��
PHPDKDPL�� GDQ� PHQLODL� LQIRUPDVL� VHFDUD� PHQGDODP� GDQ� UDVLRQDO� \DQJ� PHOLEDWNDQ� SURVHV�
DQDOLWLV� .HPDPSXDQ� EHUSLNLU� NULWLV� VLVZD� GDODP�PHQ\HOHVDLMDQ� VRDO LOO� VWUXFWXUHG� SUREOHP
GLSHQJDUXKL�ROHK�VHOI�HIILFDF\��6HOI�HIILFDF\ GLEDJL�PHQMDGL�WLJD�NDWHJRUL�\DLWX WLQJJL��VHGDQJ��
GDQ� UHQGDK�� 6HKLQJJD� SHQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQGHVNULSVLNDQ� EHUSLNLU� NULWLV
PDWHPDWLND�VLVZD SDGD�NDWHJRUL�WLQJJL��VHGDQJ��GDQ�UHQGDK�

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ SHQGHNDWDQ� NXDOLWDWLI GHQJDQ� PHWRGH� VWXGL�
NDVXV�� 3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GL� 0$1� �� 1JDQMXN SDGD� VHPHVWHU� JHQDS� WDKXQ�
DMDUDQ� ���������� 6XEMHN� SHQHOLWLDQ� GLDPELO� GDUL� VLVZD� NHODV�;,�� 6XEMHN� SHQHOLWLDQ�
WHUGLUL� GDUL� �� VXEMHN� WLQJJL�� �� VXEMHN� VHGDQJ�� GDQ� �� VXEMHN� UHQGDK \DQJ�
GLNODVLILNDVLNDQ� EHUGDVDUNDQ� DQJNHW� VHOI� HIILFDF\�� 3HPLOLKDQ� VXEMHN� \DQJ GLJXQDNDQ�
\DLWX�GHQJDQ�WHNQLN�SXUSRVLYH�VDPSOLQJ��,QVWUXPHQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�
LQL� DGDODK� WHV� WHUWXOLV� EHUSLNLU� NULWLV PDWHPDWLND� VHVXDL� LQGLNDWRU� EHUSLNLU� NULWLV
PHQXUXW� )DFLRQH�� 6HGDQJNDQ� KDVLO� ZDZDQFDUD� GLODNXNDQ� NRQGHQVDVL GDWD� WHUOHELK�
GDKXOX��NHPXGLDQ�GLVDMLNDQ�GDODP�EHQWXN�VNHPD�GDQ�QDUDWLI�

%HUGDVDUNDQ� DQDOLVLV� GDWD� \DQJ� GLSHUROHK�� GDSDW� GLVLPSXONDQ� EDKZD� VLVZD� \DQJ�
PHPLOLNL� NDWHJRUL� VHOI HIILFDF\ WLQJNDW WLQJJL� PHPLOLNL� NHPDPSXDQ� EHUSLNLU� NULWLV�
PDWHPDWLND� WLQJNDW� WLQJJL� GDODP� PHQ\HOHVDLNDQ� LOO VWUXFWXUH SUREOHP� 6HGDQJNDQ�
VLVZD� \DQJ� PHPLOLNL� NDWHJRUL� VHOI HIILFDF\ WLQJNDW VHGDQJ PHPLOLNL� NHPDPSXDQ�
EHUSLNLU�NULWLV PDWHPDWLND�WLQJNDW�VHGDQJ GDODP�PHQ\HOHVDLNDQ�LOO VWUXFWXUH SUREOHP�
.HPXGLDQ� VLVZD� \DQJ� PHPLOLNL� NDWHJRUL� VHOI HIILFDF\ WLQJNDW UHQGDK� PHPLOLNL�
NHPDPSXDQ� EHUSLNLU� NULWLV� PDWHPDWLND� WLQJNDW� UHQGDK GDODP� PHQ\HOHVDLNDQ� LOO
VWUXFWXUH SUREOHP�

.DWD�.XQFL��%HUSLNLU�.ULWLV��0DWHPDWLND� ,OO�6WUXFWXUHG�3UREOHP� 6HOI�(IILFDF\
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'HYHORS�&UHDWLYH�7KLQNLQJ�6WXGHQWV���,&0,V�����������������±���

$OYLUD�� /DLUDQL� 'ZL�� ³.HPDPSXDQ� %HUSLNLU� .ULWLV� 0DWHPDWLND� 6LVZD�´�
5HVHDUFKJDWH�1HW�������������

$VWLDQWDUL�� ,YHQW�� 'LGLN� 6XJHQJ� 3DPEXGL�� (UYLQ� 2NWDYLDQLQJW\DV�� 'LQDZDWL�
7UDSVLODVLZL��GDQ 5DQGL�3UDWDPD�0XUWLNXVXPD��³.HPDPSXDQ�%HUSLNLU�.ULWLV�
6LVZD� 6PS� 'DODP� 0HQ\HOHVDLNDQ� 0DVDODK� 0DWHPDWLND� 'LWLQMDX� 'DUL�
$GYHUVLW\� 4XRWLHQW� �$T��´� $.6,20$�� -XUQDO� 3URJUDP� 6WXGL� 3HQGLGLNDQ�
0DWHPDWLND� ��������������

(IHQGL��5RKPDG��³6HOI�(IILFDF\��6WXGL�,QGLJHQRXV�3DGD�*XUX�%HUVXNX�-DZD�´�-RXUQDO�
RI�6RFLDO�DQG�,QGXVWULDO�3V\FKRORJ\� ����������±����

)DFLRQH�� $�3HWWHU� &ULWLFDO� 7KLQNLQJ�� :KDW� ,W� ,V� DQG� :K\� ,W� &RXQWV�� �0HDVXUHG�
5HDVRQV�DQG 7KH�&DOLIRUQLD�$FDGHPLF�3UHVV��0LOOEUDH��&$����������

)DX]LDK��(UQD��GDQ 7UL�.XQWRUR��³0RGLILNDVL� ,QWHOHJHQVL�'DQ�%HUSLNLU�.ULWLV�'DODP�
0HPHFDKNDQ� 0DVDODK�´� (O�$WKIDOࣟ�� -XUQDO� .DMLDQ� ,OPX� 3HQGLGLNDQ� $QDN�
����������±����

)HEULDQL�� 6RILURK�� GDQ 0��1DMLEXIDKPL�� ³$QDOLVLV� 3HPHFDKDQ�0DVDODK�%HUGDVDUNDQ�
/DQJNDK� 3RO\D� 'LWLQMDX� 'DUL� 3UHVWDVL� %HODMDU� 6LVZD� .HODV� 9LLL� 6HNRODK�
0HQHQJDK�´�3URVLGLQJ�.RQIHUHQVL�,OPLDK�3HQGLGLNDQ� ����������±����

)LWKUL\DK�� ,QD\DWXO�� &KROLV� 6D¶GLMDK�� GDQ 6LVZRUR�� ³$QDOLVLV� .HPDPSXDQ� %HUSLNLU�
.ULWLV�´� 3URVLGLQJ� .RQIHUHQVL� 1DVLRQDO� 3HQHOLWLDQ� 0DWHPDWLND� 'DQ�
3HPEHODMDUDQQ\D�������������±���

+DNLP��$NKPDO�7DXILTXO��%HUSLNLU��.HPDPSXDQ��.ULWLV�6LVZD��.HODV�;L��'� ,�6PN��
3URJUDP�6WXGL��3HQGLGLNDQ�0DWHPDWLND��)DNXOWDV�.HJXUXDQ��'�$�1�,OPX��DQG�
8QLYHUVLWDV� 0XODZDUPDQ�� ³.HPDPSXDQ� %HUSLNLU� .ULWLV� 6LVZD� .HODV� ;L� 'L�
6PN� 1HJHUL� ��� 6DPDULQGD� 3DGD�0DWD� 3HODMDUDQ�0DWHPDWLND� 7DKXQ� $MDUDQ�
����������´������

+DPGDQL�� 0�� %�� $�� 3UD\LWQR�� GDQ 3� .DU\DQWR�� ³7KH� ,PSURYH $ELOLW\� WR� 7KLQN�
&ULWLFDOO\�WKURXJK�WKH�([SHULPHQWDO�0HWKRG�´�3URFHHGLQJ�%LRORJ\�(GXFDWLRQ�
&RQIHUHQFH���.DUWLPL������������±���

+DPLGDK�� 1XU�� GDQ 6LWL� 4XUDWXO� $LQ�� ³)DNWRU�)DNWRU� 3HQ\HEDE� .HVXOLWDQ� %HODMDU�
0DWHPDWLND� 3DGD� 6LVZD� .HODV� ,9� 6HNRODK� 'DVDU�´� 6FDIIROGLQJ�� -XUQDO�
3HQGLGLNDQ�,VODP�'DQ�0XOWLNXOWXUDOLVPH� �����������±����
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+LGD\DW�� 5HQL� $VWDUL�� GDQ 6UL� +DVWXWL� 1RHU�� ³$QDOLVLV� .HPDPSXDQ� %HUSLNLU� .ULWLV�
0DWHPDWLV� 'LWLQMDX� 'DUL� 6HOI� (IILFDF\ 6LVZD� 'DODP� 3HPEHODMDUDQ� 'DULQJ�´�
0HGLD�3HQGLGLNDQ�0DWHPDWLND� �����������

+LU\DQWR��³3RNRN�%DKDVDQ�7HQWDQJ�%HUSLNLU�´�3VLNRORJL�8PXP����������

+RQJ��-��<���	�.LP��0��.���0DWKHPDWLFDO�$EVWUDFWLRQ�LQ�WKH�6ROYLQJ�RI�,OO6WUXFWXUHG�
3UREOHPV� E\� (OHPHQWDU\� 6FKRRO� 6WXGHQWV� LQ� .RUHD�� (XUDVLD� -RXUQDO� RI�
0DWKHPDWLFV��6FLHQFH�DQG�7HFKQRORJ\�(GXFDWLRQ��9RO��� 1R����������������±
���

,VURLO�� $KPDG�� ,� .HWXW� %XGD\DVD�� GDQ 0DVUL\DK� 0DVUL\DK�� ³3URILO� %HUSLNLU� 6LVZD�
603�'DODP�0HQ\HOHVDLNDQ�0DVDODK�0DWHPDWLND�'LWLQMDX�'DUL�.HPDPSXDQ�
0DWHPDWLND�´�-XUQDO�5HYLHZ�3HPEHODMDUDQ�0DWHPDWLND� ����������±�����

-DQDK��6LWL�1XU��5DVLPDQ�5DVLPDQ��GDQ $JXQJ�+DQGD\DQWR��³3URVHV�%HUSLNLU�6LVZD�
60.�GDODP�0HPHFDKNDQ�0DVDODK�0DWHPDWLND�'LWLQMDX�'DUL�*D\D�.RJQLWLI�
)LHOG�,QGHSHQGHQW 'DQ�)LHOG�'HSHQGHQW�´�,PDMLQHU��-XUQDO�0DWHPDWLND�'DQ�
3HQGLGLNDQ� 0DWHPDWLND ��� QR�� �� �������� ���±����
KWWSV���GRL�RUJ����������LPDMLQHU�Y�L�������

-RQDVVHQ�� '�� ,QVWUXFWLRQDO� GHVLJQ� PRGHOV� IRU� ZHOO�VWUXFWXUHG� DQG� LOO�VWUXFWXUHG�
SUREOHP�VROYLQJ��YRO����QR���������� ��±���

-XPURK��'ZLWD�,PDQQLD GDQ 'HVWLQLDU��³.HPDPSXDQ�3HPHFDKDQ�0DVDODK�0DWHPDWLV�
6LVZD�3DGD�0DWHUL�3URJUDP�/LQHDU�´�,QRPDWLND� ����������±����

.HPHQGLNEXGULVWHN�%6.$3��6DOLQDQ�.HSXWXVDQ�.HSDOD�%DGDQ�6WDQGDU��.XULNXOXP��
'DQ�$VHVPHQ�3HQGLGLNDQ��.HPHQWHULDQ�3HQGLGLNDQ��.HEXGD\DDQ��5LVHW��'DQ�
7HNQRORJL� 1RPRU� ����+�.5������ 7HQWDQJ� &DSDLDQ� 3HPEHODMDUDQ� 3DGD�
3HQGLGLNDQ�$QDN�8VLD�'LQL�-HQMDQJ�3HQGLGLNDQ�'DVDU�'DQ�-HQMDQJ�3HQGLG��
.HPHQGLNEXGULVWHN�������

.KDILGDWXO�� 1�0DVUL�� ³.HPDPSXDQ� 3HPHFDKDQ�0DVDODK�0DWHPDWLV�0HODOXL�0RGHO�
0RGHO� 7UHIILQJHU 'L� 60$� 1� �� .RWD� %HQJNXOX�´� -XUQDO� 3HQGLGLNDQ�
0DWHPDWLND�5DIOHVLD ����QR����������������±���

.RPDUL\DK�� 6LWL�� 'LDQ� 6HSWL� 1XU� $ILIDK�� GDQ *DJXN� 5HVELDQWRUR�� ³$QDOLVLV�
3HPDKDPDQ�.RQVHS�'DODP�0HPHFDKNDQ�0DVDODK�0DWHPDWLND�'LWLQMDX�'DUL�
0LQDW�%HODMDU�6LVZD�´�626,2+80$1,25$��-XUQDO� ,OPLDK� ,OPX�6RVLDO 'DQ�
+XPDQLRUD�����������±��

/LQGD�� =DNLDK�� GDQ ,ND� /HVWDUL�� %HUSLNLU� .ULWLV� 'DODP� .RQWHNV� 3HPEHODMDUDQ��
(U]DWDPD�.DU\D�$EDGL���������

/RYLDVDUL�� 3XWUL� $\X�� GDQ +HOWL� /\JLD� 0DPSRXZ�� ³3URILO� 3HPHFDKDQ� 0DVDODK�
0DWHPDWLND�3DGD�0DWHUL�+LPSXQDQ�'LWLQMDX�'DUL�6HOI�(IILFDF\�´�0RVKDUDID��
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-XUQDO�3HQGLGLNDQ�0DWHPDWLND� ����������±����

0DKVXQDK�� $WL¶�� GDQ 0XVELNKLQ� 0XVELNKLQ�� ³3HQJDUXK� 6HOI� (IILFDF\ 7HUKDGDS�
.HSHUFD\DDQ�'LUL� 3DGD� 6LVZD�´�$O�,KDWK�� -XUQDO� %LPELQJDQ�'DQ�.RQVHOLQJ�
,VODP� ����������±����

0LVEDKXGLQ��$EGXO 5REEL��³+XEXQJDQ�6HOI�(IILFDF\ 7HUKDGDS�.HPDPSXDQ�%HUSLNLU�
.ULWLV� 0DWHPDWLV� 6LVZD� 60.� 3DGD�0DWHUL� %DULVDQ� 'DQ� 'HUHW� $ULWPDWLND�´�
-RXUQDO�2Q�(GXFDWLRQ� �����������±���

0XMDKLGLQ�� $QZDU� 0HWRGH� 3HQHOLWLDQ� .XDOLWDWLI� GL� %LGDQJ� 3HQGLGLNDQ� �3RQRURJR��
&9��1DWD�.DU\D�����������

0XUWL��%KLVPD��³%HUSLNLU�.ULWLV�´�-XUQDO�.HGRNWHUDQ�816 ����QR����������������

1XUD]L]DK�� 6LQWD�� GDQ� $GL� 1XUMDPDQ�� $QDOLVLV� +XEXQJDQ� 6HOI� (IILFDF\ 7HUKDGDS�
.HPDPSXDQ�%HUSLNLU�.ULWLV�0DWHPDWLV�6LVZD�3DGD�0DWHUL�/LQJNDUDQ� -30,�
�-XUQDO�3HPEHODMDUDQ�0DWHPDWLND�,QRYDWLI�� �������������

3HUPDWDVDUL�� $GH� FDK\DQL�� GNN�� $QDOLVLV� .HVXOLWDQ� %HODMDU� 0DWHPDWLND� 'DODP�
0HQ\HOHVDLNDQ�6RDO��-XUQDO�3HQGLGLNDQ�'DVDU�)OREDPRUDWD�������������±����

3UDMRQR�� 5DKPDG�� 'D\DQJNX� <DVPLQ� *XQDUWL�� GDQ� 0XVWDPLQ� $QJJR�� $QDOLVLV�
.HPDPSXDQ�%HUSLNLU�.ULWLV�0DWHPDWLV�3HVHUWD�'LGLN�603�'LWLQMDX�'DUL�6HOI�
(IILFDF\��0RVKDUDID��-XUQDO�3HQGLGLNDQ�0DWHPDWLND� �����������±���

3UDWDPD�� $UMXQ� <RJD�� ³3HQJDUXK� 6HOI� (IILFDF\ 'DQ� 0RWLYDVL� %HODMDU� 7HUKDGDS�
.HPDPSXDQ� %HUSLNLU� .ULWLV� 0DWHPDWLV� 6LVZD�´� -XUQDO� 5LVHW� 3HQGLGLNDQ�
0DWHPDWLND�-DNDUWD ���QR�������������±��

3UDWLZL��5LYLD�0DXOG\�$OPD��$QDOLVLV�.HPDPSXDQ�3HPHFDKDQ�0DVDODK�0DWHPDWLV�
6LVZD�6' 'LWLQMDX�'DUL 7LQJNDW�.HFHUGDVDQ�,QWHOHNWXDO������������±����

5RFPDG�� GNN�� $QDOLVLV� 7LPH� /LQH GDQ� %HUSLNLU� .ULWLV� GDODP� 3HPHFDKDQ� 0DVDODK�
0DWHPDWLND� SDGD� 3HPEHODMDUDQ� .RRSHUDWLI� 5HVLSURNDO� .5($12�� -XUQDO�
0DWHPDWLND�.UHDWLI�,QRYDWLI� ������������

6DODP�� 0RKDPDG�� .HPDPSXDQ� 5HSUHVHQWDVL� 0DWHPDWLV� GDODP� 0HQ\HOHVDLNDQ�
0DVDODK� 7DN� 7HUVWUXNWXU� �,OO�6WUXFWXUHG� 3UREOHP�� -XUQDO� 3URJUDP� 6WXGL�
3HQGLGLNDQ 0DWHPDWLND���������������

6DSXWUD�� +DUGLND�� .HPDPSXDQ� %HUILNLU� .ULWLV� 0DWHPDWLV� 3HUSXVWDNDDQ� ,$,� $JXV�
6DOLP�0HWUR�/DPSXQJ� $SULO����������±��

6HSWLNDVDUL� 5HVWL GDQ� 5HQG\� 1XJUDKD� )UDVDQG\�� ������ .HWHUDPSLODQ� �& $EDG� ���
'DODP� 3HPEHODMDUDQ� 3HQGLGLNDQ� 'DVDU�� -XUQDO� 7DUEL\DK� $O�$ZODG�� ��������
����������
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6XFLRQR��:LUD��³%HUSLNLU�.ULWLV��7LQMDXDQ�PHODXL�.HPDQGLULDQ�%HODMDU��.HPDPSXDQ�
$NDGHPLN��GDQ�(ILNDVL�'LUL�´���,QGUDPD\X��3HQHUELW�$GDE������������

6XWDPH�� .HWXW�� ,PSOHPHQWDVL� 3HQGHNDWDQ� 3UREOHP� 3RVLQJ� 8QWXN� 0HQLQJNDWNDQ�
.HPDPSXDQ� 3HQ\HOHVDLDQ� 0DVDODK�� %HUSLNLU� .ULWLV� 6HUWD� 0HQJHOLPLQLU�
.HFHPDVDQ� 0DWHPDWLND�� 6HPLQDU� 1DVLRQDO� 0DWHPDWLND� GDQ� 3HQGLGLNDQ�
0DWHPDWLND��������� ���±���


