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5HNRPHQGDVL�WHNQLN�DQDOLVLV�FLWUD�6(0�GHQJDQ�PHQJJXQDNDQ�

IUHH�VRIWZDUH�,PDJH- 
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�&RUUHVSRQGLQJ�DXWKRU��(-PDLO��QHQJQHQGHQPXO\DQLQJVLK#JPDLO�FRP��1HQJ�1HQGHQ�

0XO\DQLQJVLK��� 

7HOS�����-��-����������)D[�����-��-�������� 

$%675$. 

&LWUD� VFDQQLQJ� HOHFWURQ� PLFURVFRSH� �6(0�� WHODK� GLNHWDKXL� GDSDW� PHQJKDVLONDQ�

LQIRUPDVL� GDWD� PRUIRORJL� EDLN� VHFDUD� NXDOLWDWLI� PDXSXQ� NXDQWLWDWLI� GDUL� VXDWX�����

VDPSHO�GDODP�VNDOD�PLNUR��2OHK�NDUHQD� LWX�GLSHUOXNDQ� WHNQLN� DQDOLVLV� \DQJ� WHSDW�

GDODP� PHQJRODK� FLWUD� 6(0� XQWXN� PHQGDSDWNDQ� GDWD� \DQJ� DNXUDW�� 7XMXDQ� GDUL�

SHQHOLWLDQ� \DQJ� VXGDK� GLODNXNDQ� \DLWX� XQWXN� PHQGDSDWNDQ� WHNQLN� DQDOLVLV� FLWUD�

6(0�GHQJDQ�PHQJJXQDNDQ�IUHH�VRIWZDUH�,PDJH-��&LWUD�6(0�GDUL�VHUDW�DJDYH�\DQJ�

VXGDK� GLEHUL� SHUODNXDQ� GHQJDQ� SHUHQGDPDQ� GDODP� ODUXWDQ� QDWULXP� KLGURNVLGD�

�1D2+�����VHODPD����PHQLW�GLDPELO�WLJD�YDULDVL�SHUEHVDUDQ�\DLWX����[�����[�GDQ�

����[�� 3DUDPHWHU� \DQJ� GLDQDOLVLV� EHUXSD� EHQWXN� GDQ� XNXUDQ� UHJLRQ� RI� LQWHUHVW�

�52,��� QLODL� UDWD-UDWD� GDQ� SHQ\LPSDQJDQ� SL[HO�� %HQWXN� 52,� \DQJ� GLSLOLK� \DLWX����

UHFWDQJXODU�� HOOLSWLFDO� GDQ� IUHHKDQG�� VHPHQWDUD� XNXUDQ� 52,-Q\D� PDVLQJ-PDVLQJ�

����������������GDQ��������SL[HO��+DVLO� DQDOLVLV�PHQXQMXNNDQ�EDKZD�FLWUD�6(0�

GHQJDQ�SHUEHVDUDQ�����[�SDGD�52,�PRGHO� IUHHKDQG�GHQJDQ�XNXUDQ��������SL[HO�

PHPSXQ\DL� SHUVHQWDVH� VWDQGDU� GHYLDVL� \DQJ� SDOLQJ� UHQGDK� �������������������������

.HVLPSXODQQ\D�GDODP�PHQJDQDOLVLV�FLWUD�6(0�GHQJDQ�PHQJJXQDNDQ�DSOLNDVL�IUHH�

VRIWZDUH� ,PDJH-� GLUHNRPHQGDVLNDQ� PHPLOLK� JDPEDU� GHQJDQ� SHUEHVDUDQ� SDOLQJ�

WLQJJL��EHQWXN�52,�IUHHKDQG�GDQ�XNXUDQ�52,�SDOLQJ�NHFLO�� 

.DWD�.XQFL������&LWUD�6(0��,PDJH-��5HJLRQ�RI�LQWHUHVW��6HUDW�DJDYH 



:DKDQD�)LVLND������������������-���� 
KWWS���HMRXUQDO�XSL�HGX�LQGH[�SKS�ZDIL 
H-,661�������-��������KWWSV���GRL�RUJ����������ZDIL�Y�L������� 

 
����_�&RS\ULJKW���������:DKDQD�)LVLND��H-,661�����-���� 

���3HQGDKXOXDQ 

,PDJH-� DGDODK� SURJUDP� SHPURVHVDQ�

JDPEDU� EHUEDVLV� -DYD� \DQJ� GLNHP�

EDQJNDQ� GL� ROHK� 3HQHOLWL� GL� 5HVHDUFK�

6HUYLFHV� %UDQFK�� 1DWLRQDO� ,QVWLWXWH� RI�

0HQWDO� +HDOWK�� %HWKHVGD�� 0DU\ODQG��

86$�� 3HQJJXQDDQ� ,PDJH--� GDODP�������

DQDOLVLV� JDPEDU� GLJLWDO� WHODK� GLJXQDNDQ�

VHFDUD� OXDV� GDODP�ELGDQJ�NHVHKDWDQ� GDQ�

ELRORJL� EDKNDQ� GDODP� � ELGDQJ� ILVLND�

>���@�� ,PDJH-� GLUDQFDQJ� GHQJDQ����������

DUVLWHNWXU� � � WHUEXND� \DQJ� � PHQ\HGLDNDQ�

HNVWHQVLELOLWDV� PHODOXL� SOXJLQ� -DYD� GDQ�

PDNUR� \DQJ� GDSDW� GLUHNDP� >���@�� $NXL�

VLVL� NXVWRP�� DQDOLVLV� GDQ� SHPURVHVDQ�

$%675$&7 

 

6FDQQLQJ�HOHFWURQ�PLFURVFRSH��6(0��LPDJHV�DUH�NQRZQ�WR�SURGXFH�PRUSKRORJLFDO�

GDWD� LQIRUPDWLRQ� ERWK� TXDOLWDWLYHO\� DQG� TXDQWLWDWLYHO\� IURP� D� VDPSOH� RQ� D�PLFUR�

VFDOH��7KHUHIRUH�ZH�QHHG�WKH�ULJKW�DQDO\VLV�WHFKQLTXH�LQ�SURFHVVLQJ�6(0�LPDJHV�WR�

REWDLQ�DFFXUDWH�GDWD��7KH�SXUSRVH�RI� WKH� UHVHDUFK� WKDW�KDV�EHHQ�GRQH� LV� WR�REWDLQ�

6(0� LPDJH� DQDO\VLV� WHFKQLTXHV� XVLQJ� WKH� ,PDJH-� IUHH� VRIWZDUH�� 6(0� LPDJHV� RI�

DJDYH�ILEHUV�WKDW�KDYH�EHHQ�WUHDWHG�E\�LPPHUVLRQ�LQ����VRGLXP�K\GUR[LGH��1D2+��

VROXWLRQ�IRU����PLQXWHV�ZHUH�WDNHQ�WKUHH�YDULDWLRQV�RI�PDJQLILFDWLRQ��QDPHO\����[��

���[�DQG�����[��7KH�SDUDPHWHUV�DQDO\]HG�ZHUH�WKH�VKDSH�DQG�VL]H�RI�WKH�UHJLRQ�RI�

LQWHUHVW��52,��� WKH�DYHUDJH�YDOXH�DQG�WKH�SL[HO�GHYLDWLRQ��7KH�52,�VKDSHV�FKRVHQ�

DUH� UHFWDQJXODU�� HOOLSWLFDO� DQG� IUHHKDQG��ZKLOH� WKH�52,� VL]HV� DUH� ��������� �������

DQG��������SL[HOV��UHVSHFWLYHO\��7KH�DQDO\VLV�UHVXOWV�VKRZ�WKDW�WKH�6(0�LPDJH�ZLWK�

����[�PDJQLILFDWLRQ�RQ�52,�IUHHKDQG�PRGHO�ZLWK�D�VL]H�RI��������SL[HOV�KDV� WKH�

ORZHVW� VWDQGDUG� GHYLDWLRQ� SHUFHQWDJH� ���������� ,Q� FRQFOXVLRQ�� LQ� DQDO\]LQJ�6(0�

LPDJHV�XVLQJ�WKH�,PDJH-�IUHH�VRIWZDUH�DSSOLFDWLRQ��LW�LV�UHFRPPHQGHG�WR�FKRRVH�WKH�

LPDJH� ZLWK� WKH� KLJKHVW� PDJQLILFDWLRQ�� IUHHKDQG� 52,� IRUP� DQG� WKH� VPDOOHVW� 52,�

VL]H�� 

.H\ZRUGV�����6(0�LPDJH��,PDJH-��5HJLRQ�RI�LQWHUHVW��$JDYH�ILEHU 

SOXJLQ�GDSDW�GLNHPEDQJND�PHQJJXQDNDQ�

HGLWRU�EDZDDQ�,PDJH-�GDQ�NRPSLOHU�-DYD�

>���@�� 3OXJLQ� \DQJ� GLWXOLV� SHQJJXQD�

PHPXQJNLQNDQ� XQWXN� PHQ\HOHVDLNDQ�

EDQ\DN� � � PDVDODK� SHPURVHVDQ� GDQ� DQD�

OLVLV������JDPEDU��PXODL�GDUL�SHQFLWUDDQ�VHO�����

ODQJVXQJ� WLJD� GLPHQVL� KLQJJD�����������

SHPURVHVDQ�JDPEDU�UDGLRORJLV��EHEHUDSD�

SHUEDQGLQJDQ� GDWD� VLVWHP� SHQFLWUDDQ�

KLQJJD� VLVWHP� KHPDWRORJL� RWRPDWLV������

$UVLWHNWXU�SOXJLQ�,PDJH-�GDQ�OLQJNXQJDQ�

SHQJHPEDQJDQ� EDZDDQ� WHODK������������

PHPEXDWQ\D� PHQMDGL� SODWIRUP� \DQJ�

SRSXOHU� XQWXN� PHQJDMDUNDQ� SHPURVHVDQ�

JDPEDU�>�@� 
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0HVNLSXQ� VXDWX� JDPEDU� DWDX� FLWUD�

GDSDW� PHPEHULNDQ� LQIRUPDVL� WHUKDGDS�

KDVLO� SHQHOLWLDQ�� QDPXQ� DGDNDODQ\D��

VXDWX� FLWUD� \DQJ� NLWD� KDVLONDQ�����

PHPSXQ\D� PXWX� \DQJ� NXUDQJ� EDJXV�

�PHQJDODPL� GHJUDGDVL��� PLVDOQ\D�

PHQJDQGXQJ� FDFDW� DWDX� DGDQ\D� QRLVH�

�GHUDX��� ZDUQDQ\D� � WHUODOX� NRQWUDV�����

NXUDQJ� WDMDP�� NDEXU� �EOXUULQJ�� DWDX���

NDUHQD� IDNWRU� ODLQQ\D�� +DO-KDO� WHUVHEXW�

GDSDW� PHQJDNLEDWNDQ� VXOLWQ\D� GDODP�

PHQJLQWHUIUHWDVL� LQIRUPDVL� \DQJ��������

WHUNDQGXQJ�GDODP� VXDWX� FLWUD�� VHKLQJJD�

GLSHUOXNDQ� WHNQLN� NKXVXV� DWDX� EDQWXDQ�

DODW�ODLQ�XQWXN�PHQJJDOL�LQIRUPDVL�\DQJ�

WHUNDQGXQJ� GDODP� VXDWX� FLWUD�� VDODK�

VDWXQ\D� \DLWX� GHQJDQ� PHQJJXQDNDQ�

VRIWZDUH�,PDJH-� 

7HODK� EDQ\DN� SHQHOLWLDQ� VHEHOXPQ\D�

\DQJ� PHQJJXQDNDQ� VRIWZDUH� ,PDJH-��

GDODP� PHQJDQDOLVLV� VXDWX� JDPEDU������

VHSHUWL� DQDOLVLV� QHXURKLVWRORJL� >�@��������

DQDOLVLV� IDVH� NRQWUDV� GDUL� JDPEDU�7(0�

GDQ� DQDOLVLV� VWUXNWXU� WXODQJ� LNDQ� ]HEUD�

>����@�� 1DPXQ� SHQHOLWLDQ-SHQHOLWLDQ����

WHUVHEXW� OHELK� IRNXV� WHUKDGDS� NDUDNWHU�

GDUL� VDPSHO� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQQ\D�� 0DVLK� VXOLW� GLWHPXNDQ�

SHQHOLWLDQ� \DQJ� PHQJNDML� OHELK� GDODP�

WHUNDLW� GHQJDQ� WHNQLN� DQDOLVLV� GHQJDQ�

VRIWZDUH�,PDJH-��2OHK�NDUHQD�LWX��IRNXV�

SHQHOLWLDQ� LQL� \DLWX� PHPEDKDV� WHNQLN��

GDODP� PHQJDQDOLVLV� VXDWX� JDPEDU� DWDX�

FLWUD� GDUL� VXDWX� VDPSHO� GHQJDQ�

PHQJJXQDNDQ�VRIWZDUH�,PDJH-� 

-DGL�� WXMXDQ�XWDPD�GDUL� SHQHOLWLDQ� LQL�

DGDODK� XQWXN� PHQGDSDWNDQ� WHNQLN� \DQJ��

SDOLQJ� WHSDW� GDODP� PHQJDQDOLVLV� VXVDWX��

FLWUD� DWDX� JDPEDU� VHKLQJJD� GLSHUROHK�����

LQIRUPDVL�\DQJ�SDOLQJ�VHVXDL��EDLN�VHFDUD�

NXDQWLWDWLI� PDXSXQ� VHFDUD� NXDOLWDWLI��

7XMXDQ�NDPL�DGDODK�XQWXN�PHQXQMXNNDQ�

UHNRPHQGDVL� \DQJ� SDOLQJ� WHSDW� GDQ���

SUDNWLV�GDODP�SHQJRODKDQ�VXDWX�JDPEDU��

6WXGL� � NDVXV� SDGD� VDPSHO� VHUDW� DJDYH�

\DQJ�GLEHUL�SHUODNXDQ�SHUHQGDPDQ�GDODP�

ODUXWDQ� � � � � QDWULXP� KLGURNVLGD� �1D2+��

��� VHODPD� ��� PHQLW�� NHPXGLDQ����

GLNDUDNWHULVDVL�GHQJDQ�VFDQQLQJ�HOHFWURQ�

PLFURVFRSH��6(0�� 

 

���%DKDQ�GDQ�0HWRGH 

�����3HUVLDSDQ�VDPSHO 

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ�

HNVSHULPHQ� GHQJDQ� PHQJJXQDNDQ�����

VDPSHO� GDUL� KDVLO� SHQHOLWLDQ� :LGL\DWXQ��

HW� DO�� >��@�� 6DPSHO� EHUXSD� VHUDW� DJDYH�

\DQJ� GLEHUL� SHUODNXDQ� GHQJDQ�������������

SHUHQGDPDQ� GDODP� ODUXWDQ� QDWULXP�����

KLGURNVLGD��1D2+�����VHODPD����PHQLW��

NHPXGLDQ� GLFXFL� GHQJDQ� DVDP� NORULGD�

HQFHU� �+&O�� XQWXN� PHQJKLODQJNDQ�

NHOHELKDQ� DONDOL�� 6HUDW� WHUVHEXW� GLELODV�

GHQJDQ� DLU� GLQJLQ� GXD� VDPSDL� WLJD� NDOL��

6HWHODK� GLELODV�� VHUDW� GLNHULQJNDQ� SDGD�

VXKX�NDPDU�VHODPD��–��KDUL��6HODQMXWQ\D�

VDPSHO� VHUDW� DJDYH� GLNDUDNWHULVDVL�

GHQJDQ�6(0� 
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�����.DUDNWHULVDVL�6DPSHO�GHQJDQ�6(0 

6DPSHO� VHUDW� DJDYH� GLDPELO� JDPEDUDQ�

PRUIRORJLQ\D� GHQJDQ� PHQJJXQDNDQ�

VFDQQLQJ� HOHFWURQ� PLFURVFRSH� �6(0��

+LWDFKL� 6-����1� GHQJDQ� WHJDQJDQ� ���

N9� GDQ� WHNDQDQ� ��� 3D�� 'LSLOLK� WLJD�

SHUEHVDUDQ� \DQJ� EHUEHGD� PDVLQJ-

PDVLQJ� GHQJDQ� SHUEHVDUDQ� ���[�

�VDPSHO� $��� ���[� �VDPSHO� %�� GDQ�

����[��VDPSHO�&�� 

 

����� 3HQJRODKDQ� &LWUD� 6(0� GHQJDQ���

VRIWZDUH�,PDJH- 

&LWUD� 6(0� \DQJ� GLKDVLONDQ� GLDQDOLVLV�

GHQJDQ� EDQWXDQ� VRIWZDUH� ,PDJH--����

DSSOLFDWLRQ� �9� ����U�� 1,+�� 86$�� GDQ�

GLHYDOXDVL� UDWD-UDWD� SL[HOQ\D� GHQJDQ�

PHQHWXNDQ� UHJLRQ� RI� LQWHUHVW� �52,��

PRGHO� UHFWDQJXODU�� HOOLSWLFDO� GDQ����

IUHHKDQG�� 3DGD� PDVLQJ-PDVLQJ� PRGHO�

52,� GLDQDOLVLV� SDGD� WLJD� XNXUDQ� DUHD�

\DQJ� EHUEHGD� \DLWX� �������� SL[HO��

�������SL[HO�GDQ��������SL[HO� 

 

�����$QDOLVLV�6WDWLVWLN 

1LODL� UDWD-UDWD�� VWDQGDU� GHYLDVL� GDQ�����

LQWHUYDO� NHSHUFD\DDQ� GLXNXU� XQWXN�

VHPXD� NHORPSRN� VDPSHO�� .DPL�

PHQJJXQDNDQ� XML� W� EHUSDVDQJDQ� XQWXN�

PHQJDQDOLVLV� QLODL� UDWD-UDWD� SL[HO� GDQ�

XNXUDQ� SL[HO� GDUL� FLWUD� VHUDW� DJDYH��

6HPXD� GDWD� GLDQDOLVLV� PHQJJXQDNDQ�

6WDWLVWLFDO�3DFNDJH� IRU�6RFLDO�6FLHQFHV�

�6336�� 9������ 1LODL� 3������ GLDQJJDS�

EHUEHGD�VLJQLILNDQ� 

���+DVLO�GDQ�3HPEDKDVDQ� 

&LWUD� 6(0� GDUL� VHUDW� DJDYH� \DQJ� VXGDK�

GLUHQGDP� GDODP� ODUXWDQ� QDWULXP�

KLGURNVLGD� �1D2+����� VHODPD����PHQLW�

GHQJDQ�SHUEHVDUDQ����[�����[�GDQ�����[�

GLWXQMXNNDQ� SDGD� *DPEDU� ��� 3DGD�

SHUEHVDUDQ����[�GDQ����[�PDVLK� WHUOLKDW�

DGDQ\D� EDFNJURXQG�� +DO� LQL� DNDQ�

PHQ\HEDENDQ� NHWLGDNDNXUDWDQ� GDODP�

DQDOLVLVQ\D�� 3DGD� SHUEHVDUDQ� ����[�

VXGDK� WLGDN�QDPSDN�DGDQ\D�EDFNJURXQG��

VHKLQJJD� SDGD� SHUEHVDUDQ� LQL� NLWD� DNDQ�

OHELK� \DNLQ� EDKZD� FLWUD� \DQJ� GLDQDOLVLV�

\DLWX�GDUL�VDPSHO�\DQJ�GLJXQDNDQ��+DO�LQL�

MXJD� GLGXNXQJ� EHUGDVDUNDQ� KDVLO� DQDOLVLV�

KLVWRJUDPQ\D� VHSHUWL� WDPSDN� SDGD�

*DPEDU��� 

+LVWRJUDP� SDGD�*DPEDU� ��D� WDPSDN�

OHELK� EHUJHVHU� NH� DUHD� \DQJ� EHUZDUQD�

KLWDP�� KDO� LQL� PHQXQMXNNDQ� EDKZD�����

WLQJNDW� KRPRJHQLWDVQ\D� UHQGDK� DNLEDW�

DGDQ\D�EDFNJURXQG��*DPEDU���E�GDQ���F�

WHUOLKDW�JUDILNQ\D�PXODL�EHUJHVHU�NH�DUDK�

NDQDQ�� VHKLQJJD� SDGD� SHUEHVDUDQ� \DQJ�

OHELK� WLQJJL� VHFDUD� PRUIRORJL� OHELK� MHODV�

WHUOLKDW�� .RQGLVL� LQL� GLGXNXQJ� SXOD� ROHK�

QLODL� VWDQGDU� GHYLDVL� GDUL� UDWD-UDWD� SL[HO�

XQWXN� PDVLQJ-PDVLQJ� SHUEHVDUDQ� VHFDUD�

EHUWXUXW-WXUXW� \DLWX� �������� �� ���������

�������� �� �������� GDQ� ��������� ��

��������� 

3HUVHQWDVH� VWDQGDU� GHYLDVL� GDUL� FLWUD�

GHQJDQ� SHUEHVDUDQ� ���[� SDOLQJ� WLQJJL�

\DLWX� �������� VWDQGDU� GHYLDVL� GDUL� FLWUD�

GHQJDQ� SHUEHVDUDQ� ���[� \DLWX� ��������
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GDQ� VWDQGDU� GHYLDVL� GDUL� FLWUD� GHQJDQ�

SHUEHVDUDQ� ����[� \DLWX� �������� &LWUD�

GHQJDQ� SHUEHVDUDQ� ���[� GDQ� ���[�

PHPSXQ\DL� VWDQGDU� GHYLDVL� GL� DWDV� ����

VHKLQJJD�DNXUDVL�DQDOLVLVQ\D�DNDQ�UHQGDK��

ROHK�NDUHQD�LWX�\DQJ�OHELK�GLUHNRPHQGDVL�

NDQ�\DLWX�FLWUD�GHQJDQ�SHUEHVDUDQ�����[� 

%HEHUDSD�IDVLOLWDV�\DQJ�WHUVHGLD��SDGD�

VRIWZDUH� ,PDJH-� GL� DQWDUDQ\D� \DLWX����

SHPLOLKDQ�PRGHO�GDODP�DQDOLVLV�UHJLRQ�RI�

LQWHUHVW� �52,��� $QDOLVLV� 52,� GLODNXNDQ�

SDGD� JDPEDU� VXSD\D� OHELK� VSHVLILN� GDQ�

FLWUD� \DQJ�GLDQDOLVLV� OHELK� VHUDJDP��1LODL�

UDWD-UDWD� SL[HO� GHQJDQ� 52,� PRGHO��������

UHFWDQJXODU� GLVDMLNDQ� SDGD� 7DEHO� ������

%HUGDVDUNDQ� WDEHO� WHUVHEXW� WHUOLKDW�EDKZD�

SHUEDQGLQJDQ�XNXUDQ�DUHD�DQWDUD���������

SL[HO�� �������SL[HO�GDQ��������SL[HO�GDUL�

VDPSHO� $� GDQ� VDPSHO� %� PHQXQMXNNDQ�

SHUEHGDDQ�\DQJ�VLJQLILNDQ�SDGD�QLODL�3���

������ 2OHK� NDUHQD� LWX� MLND� NLWD�

PHQJJXQDNDQ� VDPSHO� $� PDND� KDVLO������

DQDOLVLV� \DQJ� GLSHUROHK� DNDQ� EHUEHGD-

EHGD�� VHKLQJJD� YDOLGLWDVQ\D� GLUDJXNDQ��

3HQHOLWLDQ� VHEHOXPQ\D� MXJD� PHQ\DWDNDQ�

EDKZD�SDGD�SHUEHVDUDQ�\DQJ�NHFLO��PDND�

XNXUDQ� SDUWLNHO� MXJD� WDPSDN� OHELK� NHFLO�

>��@�� 6HPHQWDUD� SDGD� VDPSHO� &� XQWXN�

XNXUDQ� DUHD� �������� SL[HO� GDQ� �������

SL[HO� VXGDK� PHQXQMXNNDQ� QLODL� \DQJ�

UHODWLI� NRQVWDQ�� DNDQ� WHWDSL� SDGD� XNXUDQ�

DUHD� ������� SL[HO� PDVLK� PHQXQMXNNDQ�

SHUEHGDDQ� \DQJ� Q\DWD�� 3HUVHQWDVH�

SHQ\LPSDQJDQ� WHUHQGDK� GLKDVLONDQ� GDUL�

VDPSHO� &� GHQJDQ� DUHD� 52,� ������� SL[HO�

\DLWX�VHEHVDU���������� 
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*DPEDU� ��� &LWUD� 6(0� GDUL� VHUDW� DJDYH�

\DQJ� VXGDK� GLUHQGDP� GDODP��

ODUXWDQ� QDWULXP� KLGURNVLGD�

�1D2+�����VHODPD����PHQLW���D��

SHUEHVDUDQ� ���[�� �E�� SHUEHVDUDQ�

���[�GDQ��F��SHUEHVDUDQ�����[� 
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*DPEDU� ��� +LVWRJUDP� FLWUD� 6(0� GDUL� VHUDW� DJDYH� \DQJ� VXGDK� GLUHQGDP� GDODP� ODUXWDQ�������

QDWULXP� KLGURNVLGD� �1D2+�� ��� VHODPD� ��� PHQLW�� �D�� KLVWRJUDP� FLWUD� 6(0�

SHUEHVDUDQ� ���[�� �E�� KLVWRJUDP� FLWUD� 6(0� SHUEHVDUDQ� ���[� GDQ� �F�� KLVWRJUDP��

FLWUD�6(0�SHUEHVDUDQ�����[� 

 ���D��    �� ������E��     �F�� 

7DEHO����5DWD-UDWD�SL[HO�GHQJDQ�52,�UHFWDQJXODU�VHOHFWLRQV 

$UHD 
6DPSHO 

$ % & 

��������3L[HO ��������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������D �������E �������F 

�������3L[HO ��������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������E �������G �������F 

�������3L[HO ���������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������F �������H �������I 

.HWHUDQJDQ��3HUEHGDDQ�\DQJ�Q\DWD��3���������GLWDQGDL�GHQJDQ�SHQXOLVDQ�VXSHUVNULS�KXUXI�

NHFLO�\DQJ�EHUEHGD�SDGD�EDULV�GDQ�NRORP�\DQJ�VDPD 

$��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ����[ 

%��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ����[ 

&��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ�����[ 

6'��6WDQGDU�GHYLDVL 
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7DEHO����5DWD-UDWD�SL[HO�GHQJDQ�52,�HOOLSWLFDO�VHOHFWLRQV� 

$UHD 
6DPSHO 

$ % & 

��������3L[HO ��������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������D �������E �������E 

�������3L[HO ���������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������D �������E �������E 

�������3L[HO ���������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������E �������F �������G 

.HWHUDQJDQ��3HUEHGDDQ�\DQJ�Q\DWD��3���������GLWDQGDL�GHQJDQ�SHQXOLVDQ�VXSHUVNULS�KXUXI�

NHFLO�\DQJ�EHUEHGD�SDGD�EDULV�GDQ�NRORP�\DQJ�VDPD 

$��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ����[ 

%��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ����[ 

&��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ�����[ 

6'��6WDQGDU�GHYLDVL 

7DEHO����5DWD-UDWD�SL[HO�GHQJDQ�52,�IUHHKDQG�VHOHFWLRQV 

$UHD 
6DPSHO 

$ % & 

��������3L[HO ��������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������D �������F �������F 

�������3L[HO ���������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������E �������F �������G 

�������3L[HO ���������������� ���������������� ���������������� 

3HUVHQWDVH�6' �������E �������F ������H 

.HWHUDQJDQ��3HUEHGDDQ�\DQJ�Q\DWD��3���������GLWDQGDL�GHQJDQ�SHQXOLVDQ�VXSHUVNULS�KXUXI�

NHFLO�\DQJ�EHUEHGD�SDGD�EDULV�GDQ�NRORP�\DQJ�VDPD 

$��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ����[ 

%��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ����[ 

&��FLWUD�6(0�GHQJDQ�SHUEHVDUDQ�����[ 

6'��6WDQGDU�GHYLDVL 
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1LODL� UDWD-UDWD� SL[HO� GHQJDQ� 52,��

PRGHO� HOOLSWLFDO� GLVDMLNDQ� SDGD� 7DEHO� ���

3HUVHQWDVH� VWDQGDU� GHYLDVL� \DQJ� GLSHUROHK�

GDUL�52,�PRGHO�HOOLSWLFDO� FHQGHUXQJ� OHELK�

UHQGDK� GLEDQGLQJNDQ� GHQJDQ� PRGHO������

UHFWDQJXODU�� VHKLQJJD� DQDOLVLV� GHQJDQ�

PRGHO� HOOLSWLFDO� DNDQ� PHQJKDVLONDQ�������

LQIRUPDVL� \DQJ� OHELK� WHSDW� NDUHQD� VHEDUDQ�

VDPSHOQ\D� OHELK� KRPRJHQ�� 'LVDPSLQJ�

PRGHO� UHFWDQJXODU� GDQ� PRGHO� HOOLSWLFDO�

MXJD� WHUGDSDW� PRGHO� IUHHKDQG�� PRGHO� LQL�

ELVD� GLEXDW� EHQWXN� EHEDV� VHVXDL� GHQJDQ�

NHLQJLQDQ� SHQHOLWL�� +DVLO� DQDOLVLV� PRGHO�

IUHHKDQG�GLVDMLNDQ�SDGD�7DEHO��� 

%HUGDVDUNDQ� 7DEHO� ��� SHUVHQWDVH�

VWDQGDU� GHYLDVL� WHUOLKDW� OHELK� UHQGDK� SDGD�

NHORPSRN� VDPSHO� &�� 8NXUDQ� SL[HO� \DQJ�

VHPDNLQ� NHFLO� MXJD� PHQXQMXNNDQ� SHUVHQ�

WDVH� VWDQGDU� GHYLDVL� \DQJ� VHPDNLQ�

PHQXUXQ� MXJD�� -LND� GLEDQGLQJNDQ� GHQJDQ�

KDVLO� DQDOLVLV� GHQJDQ� PHQJJXQDNDQ� 52,�

PRGHO� UHFWDQJXODU� GDQ� PRGHO� HOOLSWLFDO��

PDND�PRGHO� IUHHKDQG�PHPSXQ\DL�SHUVHQ�

WDVH� QLODL� VWDQGDU� GHYLDVL� \DQJ� SDOLQJ����

UHQGDK�� 52,� PRGHO� IUHHKDQG� OHELK�

PHPXQJNLQNDQ� SHPLOLKDQ� DUHD� WHUWHQWX�

XQWXN� GLHYDOXDVL� GDQ� PHPELDUNDQ� DUHD�

\DQJ�WLGDN�GLLQJLQNDQ�>�����@�� 

+DVLO� GDUL� SHQHOLWLDQ� VXGDK� MHODV�

PHQXQMXNNDQ� EDKZD� PHWRGH� SHQJRODKDQ�

FLWUD� 6(0� GDUL� VHUDW� DJDYH� GHQJDQ�

PHQJJXQDNDQ� VRIWZDUH� ,PDJH-� \DQJ�����

SDOLQJ�EDLN�\DLWX�GDUL�VDPSHO�&��FLWUD�6(0�

GHQJDQ� SHUEHVDUDQ� ����[�� SDGD� 52,���

PRGHO� IUHHKDQG� GHQJDQ� XNXUDQ� ��������

SL[HO�� 2OHK� NDUHQD� LWX�� SDOLQJ� EDLN�

PHQJJXQDNDQFLWUD� VDPSHO� \DQJ����

PHPSXQ\DL� SHUEHVDUDQ� WLQJJL� WHWDSL� DUHD�

52,� \DQJ� NHFLO�� 'HQJDQ� EHJLWX� FLWUD���

VDPSHO� DNDQ� WHUOLKDW� OHELK� MHODV� QDPXQ�

WHWDS� KRPRJHQ�� VHKLQJJD� KDVLO� DQDOLVLV�

\DQJ�GLSHUROHK�DNDQ�OHELK�WHOLWL� 

7HNQLN� 52,� PHPLOLNL� NHXQJJXODQ�

GDODP� SHQJRODKDQ� FLWUD� \DLWX� VDPSHO�

\DQJ� GLDQDOLVLV� DGDODK� VDPSHO� SLOLKDQ��

WHWDSL� WHNQLN�LQL�PHPSXQ\DL�NHNXUDQJDQ�

NDUHQD�KDVLOQ\D�VXE\HNWLI�GDQ�WHUJDQWXQJ�

NHSDGD� NHPDPSXDQ� DQDOLVDWRU����������

5HNRPHQGDVL� XQWXN� SHQHOLWLDQ������������

VHODQMXWQ\D� \DLWX� SHUOX� GLODNXNDQ�������

DQDOLVLV� FLWUD� GHQJDQ� DSOLNDVL� \DQJ�

ODLQQ\D� VHSHUWL� � 0LFUR9LHZ� XQWXN�����

PHQJXML� NHFRFRNDQ� GDUL� WHNQLN� DQDOLVLV�

GHQJDQ� ,PDJH-�� 6HODLQ� LWX� FLWUD� \DQJ���

GLDQDOLVLV� MXJD� WLGDN� WHUEDWDV� SDGD� FLWUD�

KDVLO� NDUDNWHULVDVL� GHQJDQ� 6(0����

PHODLQNDQ� ELVD� GLFRED� � SDGD� FLWUD� \DQJ�

ODLQQ\D�VHSHUWL�NDVLO�NDUDNWHULVDVL�GHQJDQ�

WUDQVPLVVLRQ� � � � � HOHFWURQ� PLFURVFRS\�

�7(0�� 

 

���6LPSXODQ� 

%HUGDVDUNDQ� KDVLO� DQDOLVLV� WHUKDGDS� FLWUD�

6(0� GDUL� VHUDW� DJDYH� \DQJ� GLEHUL�

SHUODNXDQ� SHUHQGDPDQ� GDODP� ODUXWDQ�

QDWULXP� KLGURNVLGD� �1D2+�� ��� VHODPD�

���PHQLW� GHQJDQ�PHQJJXQDNDQ� VRIWZDUH�

,PDJH-� GLSHUROHK� WHNQLN� DQDOLVLV� \DQJ�

SDOLQJ� EDLN� \DLWX� GHQJDQ� PHQJJXQDNDQ�

JDPEDU� SDGD� SHUEHVDUDQ� SDOLQJ� WLQJJL��

EHQWXN�52,� IUHHKDQG� GDQ� XNXUDQ� UHJLRQ�

RI�LQWHUHVW��52,��SDOLQJ�NHFLO� 
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���5HIHUHQVL 

��� 5XHGHQ�� &�7��� 6FKLQGHOLQ�� -��� +LQHU��

0�&���'H=RQLD��%�(���$OLVRQ�(��:DOWHU��

$�(��� $UHQD�� (�7��� (OLFHLUL�� .�:��

�������� ,PDJH-��� ,PDJH-� IRU� WKH� QH[W�

JHQHUDWLRQ� RI� VFLHQWLILF� LPDJH� GDWD��

%0&�%LRLQIRUPDWLFV����������� 

��� 9DOHQWH�� $�-��� 0DGGDOHQD�� /�$��� 5REE��

(�/���0RUDGL��)���6WXDUW��-�$����������$�

VLPSOH�,PDJH-�PDFUR�WRRO�IRU�DQDO\]LQJ�

PLWRFKRQGULDO� QHWZRUN� PRUSKRORJ\� LQ�

PDPPDOLDQ� FHOO� FXOWXUH�� $FWD� +LVWR�

FKHPLFD����������-���� 

���6FKQHLGHU��&�$���5DVEDQG��:�6���(OLFHLUL��

.�:����������1,+�LPDJH�WR�,PDJH-�����

\HDUV�RI� LPDJH�DQDO\VLV��1DW��0HWKRGV��

�������� 

��� 3DWHO�� $��� /L�� =��� &DQHWH�� 3��� 6WUREO�� +���

'XOLQ�� -���.DGR\D��.���*LEEV��'��� 3RS�

ODZVNL�� *�+�'�� �������� $[RQ7UDFHU�� D�

QRYHO� ,PDJH-� SOXJLQ� IRU� DXWRPDWHG�

TXDQWLIFDWLRQ� RI� D[RQ� UHJHQHUDWLRQ� LQ�

VSLQDO� FRUG� WLVVXH��%0&�1HXURVFLHQFH��

����� 

��� :HQG\NLHU�� 3��� 1DJ\�� -�*�� ��������

3DUDOOHO� FROW�� D� KLJK-SHUIRUPDQFH� -DYD�

OLEUDU\� IRU� VFLHQWLILF� FRPSXWLQJ� DQG�

LPDJH� SURFHVVLQJ�� $&0� 7UDQV�� 0DWK��

6RIWZDUH�������–���� 

��� ,JDWKLQDWKDQH�� &��� 3RUGHVLPR�� /�2���

&ROXPEXV�� (�3��� %DWFKHORU�� :�'���

0HWKXNX�� 6�5�� �������� 6KDSH�

LGHQWLILFDWLRQ� DQG� SDUWLFOHV� VL]H�

GLVWULEXWLRQ� IURP� EDVLF� VKDSH�

SDUDPHWHUV�XVLQJ�,PDJH-��&RPS��(OHFWU��

$JULFXOW����������–����� 

��� 7LPRWK\�� 0��� )RUODQR�� 3�0�� �������� $�

YHUVDWLOH�PDFUR-EDVHG�QHXURKLVWRORJLFDO�

LPDJH�DQDO\VLV�VXLWH�IRU�,PDJH-�IRFXVHG�

RQ� DXWRPDWHG� DQG� VWDQGDUGL]HG� XVHU�

LQWHUDFWLRQ� DQG� UHSURGXFLEOH� GDWD� RXWSXW�� -��

RI�1HXURVFL��0HWKRGV�������������� 

��� $PDQGLQH�� 9��� &pGULF�� 0��� 6HUJLR�� 0���

3DWULFLD� '�� �������� $Q� ,PDJH-� WRRO� IRU�

VLPSOLILHG� SRVW-WUHDWPHQW� RI� 7(0� SKDVH�

FRQWUDVW� LPDJHV� �63&,���0LFURQ�� ����� ��–

���� 

���7DUDVFR��0���&RUGHOLqUHV��)�3���&DQFHOD�0�/���

/DL]p�� 9�� �������� =)%21(�� $Q� ,PDJH-�

WRROVHW� IRU� VHPL-DXWRPDWLF� DQDO\VLV� RI�

]HEUDILVK� ERQH� VWUXFWXUHV�� %RQH�� �����

�������� 

���� 7RUUH�� ,�*��� +HFN�� 5�-��� 7DUTXLV�� $�0��

�������� 08/7,)5$&�� $Q� ,PDJH-� SOXJLQ�

IRU� PXOWLVFDOH� FKDUDFWHUL]DWLRQ� RI� �'� DQG�

�'�VWDFN�LPDJHV��6RIWZDUH;������������� 

���� :LGL\DWXQ�� )��� 0XO\DQLQJVLK�� 1�1���

'ZLWL\DQWL��1����������$QDOLVLV�JXJXV�IXQJVL�

GDQ�PRUIRORJL�VHUDW�DJDYH�GHQJDQ�)7,5�GDQ�

6(0�� /DSRUDQ� SHQHOLWLDQ� 'LSD� 8QLQGUD�

7DKXQ� ����� 1R������63��.3�/330�

81,1'5$�,,,������ 

����.XUQLDZDQ��&���:DOX\R��7�%���6HED\DQJ��3��

�������� $QDOLVLV� XNXUDQ� SDUWLNHO�

PHQJJXQDNDQ� IUHH� VRIWZDUH� ,PDJH--��

6HPLQDU� 1DVLRQDO� )LVLND�� 3XVDW� 3HQHOLWLDQ�

)LVLND-/,3,��6HUSRQJ����-���-XOL����� 

���� *LULVK�� 9��� 9LMD\DODNVKPL�� $�� ��������

$IIRUGDEOH� LPDJH� DQDO\VLV� XVLQJ� 1,+�

,PDJH�,PDJH-�� ,QGLDQ� -RXUQDO� &DQFHU�� ����

��� 

����-HQVHQ��(�&����������4XDQWLWDWLYH�DQDO\VLV�RI�

KLVWRORJLFDO�VWDLQLQJ�DQG�IOXRUHVFHQFH�XVLQJ�

,PDJH-�� $QDWRPLF�� 5HFRUG�� ����� ���–

����SDUDPHWHUV�XVLQJ�,PDJH-��&RPS��(OHFWU��

$JULFXOW����������–����� 


