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.HFHODNDDQ� ODOX� OLQWDV� GL� MDODQ� UD\D� GDQ� WLQJNDW�
NHPDWLDQ�PHQXQMXNNDQ�YDULDVL�\DQJ�VLJQLILNDQ�WHUKDGDS�
WLQJNDW� SHQGDSDWDQ� \DQJ� EHUEHGD� GL� EHUEDJDL� QHJDUD�
�1DQWXO\D�� HW�DO��� ������ :+2�� ������� 'DUL� KDVLO�
SHQHOLWLDQ� .KDQ�� HW�DO� ������� GLSHUROHK� EDKZD� KDQ\D�
VHNLWDU�����GDUL�NHPDWLDQ�ODOX�OLQWDV�GL� MDODQ�WHUMDGL�GL�

QHJDUD-QHJDUD� EHUSHQJKDVLODQ� WLQJJL�� VHGDQJNDQ� VLVDQ\D�
������ GLWHPXNDQ� GL� QHJDUD-QHJDUD� EHUSHQJKDVLODQ�
UHQGDK�GDQ�PHQHQJDK��WHUPDVXN�,QGRQHVLD� 

0HQXUXW� :+2� ������� \DQJ� PHQJXWLS� GDWD� GDUL�
.HSROLVLDQ� 5,� WDKXQ� ������ VHEDQ\DN� ���� DQJND�
NHPDWLDQ� SHQJJXQD� MDODQ� GL� ,QGRQHVLD� DGDODK�
SHQJHQGDUD� URGD� GXD� GDQ� URGD� WLJD��:DODXSXQ� IDNWRU�
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SHQ\HEDE� NHFHODNDDQ� ODOX� OLQWDV� GLVHEDENDQ� ROHK�
PDQXVLD�� NHQGDUDDQ�� GDQ� MDODQ� �'LUHNWRUDW� -HQGHUDO�
%LQD�0DUJD�� ������� IDNWRU�PDQXVLD�PHUXSDNDQ� IDNWRU�
\DQJ� GRPLQDQ� �*UD\VRQ�� DQG� 0D\FRFN�� �������
7DQJNXGXQJ� ������� MXJD� PHQ\DWDNDQ� EDKZD� VHNLWDU�
���� NHFHODNDDQ� ODOX� OLQWDV� GLVHEDENDQ� ROHK� IDNWRU�
PDQXVLD��$GDSXQ� IDFWRU� WHUEHVDU� \DQJ�PHQJDNLEDWNDQ�
NHFHODNDDQ�ODOX�OLQWDV�LDODK�NHODODLDQ�VHUWD�NHWLGDNGLVLSOLQDQ�
SHQJHQGDUD� GDODP� PHQJJXQDNDQ� NHQGDUDDQ� �&KDUW\��
HW�DO���������+RHNVWUD�DQG�:HJPDQ�������� 

%HUGDVDUNDQ� GDWD� .RUODQWDV� 3ROUL� ������� PHQJHQDL�
SHODQJJDUDQ� ODOX� OLQWDV�GL� ,QGRQHVLD��NDVXV�NHFHODNDDQ�
ODOX� OLQWDV� \DQJ� WHUMDGL�GL� ,QGRQHVLD�SDGD� WDKXQ�����-
����� PHQFDSDL� ������� NDVXV�� GLPDQD� VHNLWDU� ������
�����NDVXV��WHUMDGL�GL�3URYLQVL�$FHK��0HQXUXW�GDWD�GDUL�
3ROGD� $FHK� �������� DQJND� NHFHODNDDQ� ODOX� OLQWDV�
WHUEHVDU� WHUMDGL� GL� MDODQ� OLQWDV� .RWD� %DQGD� $FHK� GDQ�
.DEXSDWHQ� $FHK� %HVDU�� $NLEDW� EDQ\DNQ\D� NDVXV�
NHFHODNDDQ� ODOX� OLQWDV� WHUVHEXW�� PDND� SHQHOLWLDQ� LQL�
SHUOX� GLODNXNDQ� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� GDQ�
DQDOLVLV� \DQJ� OHELK�PHQGDODP� WHUNDLW� GHQJDQ� SHULODNX�
EHUNHQGDUD� SHQJHPXGL� VHSHGD� PRWRU�� 3HQHOLWLDQ� LQL�
EHUWXMXDQ� XQWXN� PHODNXNDQ� DQDOLVLV� WHUKDGDS�
SHPDKDPDQ� GDQ� NHELDVDDQ� EHUNHQGDUD� SHQJHPXGL�
VHSHGD� PRWRU� WHUKDGDS� NHVHODPDWDQ� EHUNHQGDUD�

GLWLQMDX� GDUL� SHODQJJDUDQ� ODOX� OLQWDV� GDQ� NHOHQJNDSDQ�
DWULEXW� NHVHODPDWDQ�� GHQJDQ� PHODNXNDQ� VXUYHL�
SHQ\HEDUDQ� NXHVLRQHU�� 'HQJDQ� PHQJJXQDNDQ� PHWRGH�
&RQILUPDWRU\�)DFWRU�$QDO\VLV� �&)$��\DQJ�PHUXSDNDQ�
EDJLDQ�GDUL�PHWRGH�6WUXFWXUDO�(TXDWLRQ�0RGHO��6(0���
GDSDW� GLNHWDKXL� SHQJDUXK� LQGLNDWRU� WHUKDGDS� YDULDEHO�
ODWHQ�� 3HQHOLWLDQ� VHEHOXPQ\D� \DQJ� WHUNDLW� GHQJDQ�
SHQHOLWLDQ� LQL� WHODK� GLODNXNDQ� ROHK� $OYLV\DKUL�� HW�DO�
��������GLPDQD�SHQJJXQDDQ�KDQGSKRQH�VDDW�EHUNHQGDUD�
WHUPDVXN� LQGLNDWRU� \DQJ� VDQJDW� EHUSHQJDUXK� WHUKDGDS�
YDULDEHO�ODWHQ�ULVN�WDNLQJ�EHKDYLRU�� 

���0HWRGH�3HQHOLWLDQ 

����/RNDVL�SHQHOLWLDQ�GDQ�GDWD 

/RNDVL� SHQHOLWLDQ� DGDODK� GL� .RWD� %DQGD� $FHK�� \DQJ�
PHUXSDNDQ� LEXNRWD� GDUL� 3URYLQVL� $FHK� �*DPEDU� ����
3HQJXPSXODQ� GDWD� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ�
NXHVLRQHU��.XHVLRQHU�GLEDJLNDQ�NHSDGD�����UHVSRQGHQ��
GLPDQD� UHVSRQGHQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�
SHQJHQGDUD� VHSHGD� PRWRU�� .XHVLRQHU� GLEDJLNDQ�
PHQJJXQDNDQ�*RRJOH�)RUP�GDQ�SHUWDQ\DDQQ\D�GLEDJL�
PHQMDGL�GXD�EDJLDQ�� \DLWX� VRVLR-GHPRJUDIL� UHVSRQGHQ��
GDQ� SHUVHSVL� UHVSRQGHQ� GDODP� EHUNHQGDUD� �WHUPDVXN�
NHVHODPDWDQ� EHUNHQGDUD�� SHODQJJDUDQ�� GDQ� NHOHQJNDSDQ�
DWULEXW� NHVHODPDWDQ��� 3HQ\HEDUDQ� NXHVLRQHU� GLODNXNDQ�
GL�.RWD�%DQGD�$FHK� GDQ� GLEDJLNDQ� NHSDGD� SHQGXGXN�
GL� VHPELODQ� NHFDPDWDQ� VHFDUD� PHUDWD�� WHUXWDPD�
GLWXMXNDQ�NHSDGD�SHQJHQGDUD�VHSHGD�PRWRU� 

����5DQFDQJDQ�NXHVLRQHU 

.XHVLRQHU�GLUDQFDQJ�XQWXN�GDSDW�PHQJHWDKXL�SHUVHSVL�
UHVSRQGHQ� WHUKDGDS� NHVHODPDWDQ� EHUNHQGDUD��
5HVSRQGHQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� SHQJHQGDUD�
VHSHGD� PRWRU� \DQJ� EHUGRPLVLOL� GL� .RWD� %DQGD� $FHK��
3HUWDQ\DDQ� \DQJ� GLDMXNDQ� NHSDGD� UHVSRQGHQ� GLDGRSVL�
GDUL� SHQHOLWLDQ-SHQHOLWLDQ� WHUGDKXOX� �$VVXP�� ������
+RQJVUDQDJRQ�� HW�DO��� ������ &KLH� GDQ� :LGDQLQJUXP��
������7RSROãHN�	�'UDJDQ��������=KDQJ��HW�DO����������

 
*DPEDU����3HWD�NRWD�%DQGD�$FHK��LPDJHU\�&1(6�JRRJOH�

PDS�GDWD�#����� 

7DEHO����9DULDEHO�ODWHQ�GDQ�LQGLNDWRU 

9DULDEHO�/DWHQ .RGH ,QGLNDWRU 3HUVHSVL�5HVSRQGHQ�GHQJDQ�6NDOD�
3HQJXNXUDQ���-�� 

 
 .%� %HUNHQGDUD�GHQJDQ�KDWL-KDWL�GDQ�IRNXV 6DQJDW�WLGDN�KDWL-KDWL�GDQ�IRNXV�

6DQJDW�KDWL-KDWL�GDQ�IRNXV 

.HVHODPDWDQ�
%HUNHQGDUD��.%� .%� 0HPSHUKDWLNDQ�NDFD�VSLRQ�VDDW�EHUPDQXYHU 7LGDN�3HUQDK 

6HODOX 

  
.%� 3HGXOL�GHQJDQ�SHQJJXQD�MDODQ�ODLQ 6DQJDW�7LGDN�3HGXOL 

6DQJDW�3HGXOL 

  
3� 0HQJKHQWLNDQ�NHQGDUDDQ�PHOHELKL�JDULV�EDWDV�ODPSX�PHUDK 6HODOX 

7LGDN�3HUQDK 

3HODQJJDUDQ��3� 3� 0HPDNVDNDQ�PHODZDQ�DUXV ��3DVWL 
7LGDN�DNDQ�0HPDNVDNDQ 

  
3� 0HQHURERV�ODPSX�PHUDK 6HODOX 

7LGDN�3HUQDK 

.HOHQJNDSDQ�$WULEXW�

.HVHODPDWDQ��.$.� 

.$.� 0HQJJXQDNDQ�KHOP 7LGDN�3HUQDK 
6HODOX 

.$.� 0HQJHQFDQJNDQ�WDOL�KHOP 7LGDN�3HUQDK 
6HODOX 

.$.� 0HQJJXQDNDQ�SDNDLDQ�SHOLQGXQJ 7LGDN�3HUQDK 
6HODOX 
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3HUWDQ\DDQ-SHUWDQ\DDQ� ODLQQ\D� PHUXMXN� NHSDGD�
SHUDWXUDQ�SHUXQGDQJ-XQGDQJDQ�GL�,QGRQHVLD��88�1R�����
WDKXQ� ������� VHKLQJJD� DGD� �� YDULDEHO� ODWHQ� GDQ� ��
LQGLNDWRU�\DQJ�GLJXQDNDQ� 

3HUWDQ\DDQ-SHUWDQ\DDQ�WHUNDLW�GHQJDQ�SHUVHSVL�UHVSRQGHQ�
PHQJHQDL� NHVHODPDWDQ� EHUNHQGDUD� GLUDQFDQJ� GHQJDQ�
PHQJJXQDNDQ�VNDOD�/LNHUW��-���+DGL���������6NDOD�OLNHUW�
GLJXQDNDQ�XQWXN�PHQJXNXU�VLNDS��SHQGDSDW��GDQ�SHUVHSVL�
VHVHRUDQJ� DWDX� VHNHORPSRN� RUDQJ� WHQWDQJ� IHQRPHQD�
VRVLDO�� )HQRPHQD� VRVLDO� LQL� GLUDQFDQJ� NKXVXV� ROHK� SDUD�
SHQHOLWL�� \DQJ� VHODQMXWQ\D� GLVHEXW� VHEDJDL� YDULDEHO�
SHQHOLWLDQ�� 9DULDEHO� \DQJ� GLDPELO� GLWHUMHPDKNDQ� NH�
GDODP� YDULDEHO� LQGLNDWRU�� .HPXGLDQ� LQGLNDWRU� GLEXDW�
VHEDJDL� WLWLN�DZDO�XQWXN�PHQ\XVXQ�LWHP�LQVWUXPHQ�\DQJ�
ELVD�GDODP�EHQWXN�SHUMDQMLDQ�DWDX�SHUWDQ\DDQ��6XJL\RQR��
������ 

7DEHO���PHQXQMXNNDQ�YDULDEHO� ODWHQ�GDQ� LQGLNDWRU�\DQJ�
GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL�� 9DULDEHO� ODWHQ�
.HVHODPDWDQ� %HUNHQGDUD� �.%�� PHPLOLNL� �� LQGLNDWRU��
GLPDQD�LQGLNDWRU�.%��GDQ�.%��PHUXMXN�SDGD�SHQHOLWLDQ�
.KDQ� HW�DO� �������� 3DGD� YDULDEHO� ODWHQ� 3HODQJJDUDQ� �3���
LQGLNDWRU� 3�� GDQ� 3�� PHUXSDNDQ� LQGLNDWRU� \DQJ�
VHEHOXPQ\D� SHUQDK� GLJXQDNDQ� &KLH� GDQ� :LGDQLQJUXP�
��������GDQ�LQGLNDWRU�3��PHUXMXN�SDGD�SHQHOLWLDQ�=KDQJ�
HW�DO� �������� ,QGLNDWRU� .$.�� GDQ� .$.�� SDGD� YDULDEOH�
ODWHQ�.HOHQJNDSDQ�$WULEXW�.HVHODPDWDQ��.$.��GLDGRSVL�
GDUL� SHQHOLWLDQ� +RQJVUDQDJRQ� HW�DO� ������� GL� QHJDUD�
7KDLODQG�� VHGDQJNDQ� LQGLNDWRU� .$.�� GLNXWLS�
EHUGDVDUNDQ�SHQHOLWLDQ�7RSROãHN�	�'UDJDQ�������� 

-DZDEDQ�GDUL�UHVSRQGHQ�GLUDQFDQJ�UHODWLI��WHUJDQWXQJ�GDUL�
SHUWDQ\DDQ� \DQJ� GLDMXNDQ��:DODXSXQ� MDZDEDQQ\D� WLGDN�
VDPD�� WHQGHQVL� SHQJXNXUDQQ\D� VDPD�� \DLWX� GDUL� QHJDWLI���
�� � NH� SRVLWLI� ����0LVDOQ\D� XQWXN� SHUWDQ\DDQ��$SDNDK�
VDDW�PHQJHQGDUDL�VHSHGD�PRWRU�DQGD�VHODOX�EHUNHQGDUD�
GHQJDQ� KDWL-KDWL� GDQ� IRNXV� SDGD� NRQGLVL� MDODQ� GL�
VHNLWDU� DQGD"� �.%���� 5HVSRQGHQ� DNDQ� GLEHULNDQ� RSVL�
VHEDJDL� EHULNXW���� 6DQJDW� WLGDN� KDWL-KDWL� GDQ� IRFXV����
7LGDN�KDWL-KDWL�GDQ�IRFXV�����+DWL-KDWL�GDQ�IRFXV��GDQ�����
6DQJDW� KDWL-KDWL� GDQ� IRFXV�� 'DUL� FRQWRK� SHUWDQ\DDQ�
�.%���� WHUOLKDW� EDKZD� MLND� UHVSRQGHQ� PHQMDZDE� QR�� ��
EHUDUWL� NHVHODPDWDQ� EHUNHQGDUD� UHVSRQGHQ� VDQJDW� EDLN��
NDUHQD� VDQJDW� KDWL-KDWL� GDQ� IRNXV� NHWLND� EHUNHQGDUD��
EHJLWX�MXJD�VHEDOLNQ\D�MLND�UHVSRQGHQ�PHQMDZDE�QR��� 

&RQWRK� ODLQQ\D� \DLWX� XQWXN� SHUWDQ\DDQ� $SDNDK� DQGD�
SHUQDK�PHQHURERV� ODPSX�PHUDK"��3����2SVL� MDZDEDQ�
DGDODK� VHEDJDL� EHULNXW���� 6HODOX���� 6HULQJ���� -DUDQJ��
GDQ� �� 7LGDN� 3HUQDK�� -LND� UHVSRQGHQ� PHQMDZDE� QR�� ��
XQWXN� SHUWDQ\DDQ� �3��� LQL�� DUWLQ\D� UHVSRQGHQ� WLGDN�
SHUQDK� PHODNXNDQ� SHODQJJDUDQ� ODOX� OLQWDV� GHQJDQ�
PHQHURERV� ODPSX� PHUDK�� +DO� LQL� PHQXQMXNNDQ�
UHVSRQGHQ� DGDODK� RUDQJ� \DQJ� SDWXK� WHUKDGDS� SHUDWXUDQ�
ODOX� OLQWDV�� %HJLWX� SXOD� VHEDOLNQ\D� MLND� UHVSRQGHQ�
PHQMDZDE�QR��� 

����0HWRGH�3HQHOLWLDQ 

������6WUXFWXUDO�HTXDWLRQ�PRGHOLQJ��6(0� 

6WUXFWXUDO� HTXDWLRQ� PRGHOLQJ� �6(0�� DGDODK� NHORPSRN�
PRGHO� VWDWLVWLN� \DQJ�EHUXVDKD�PHQMHODVNDQ�KXEXQJDQ�GL�
DQWDUD�EDQ\DN�YDULDEHO��6(0�PHQHOLWL�VWUXNWXU�KXEXQJDQ�

WLPEDO� EDOLN� \DQJ� GLQ\DWDNDQ� GDODP� VHUDQJNDLDQ�
SHUVDPDDQ�� PLULS� GHQJDQ� VHUDQJNDLDQ� SHUVDPDDQ�
UHJUHVL�EHUJDQGD��3HUVDPDDQ�LQL�PHQJJDPEDUNDQ�VHPXD�
KXEXQJDQ� GL� DQWDUD� NRQVWUXN� �YDULDEHO� GHSHQGHQ� GDQ�
LQGHSHQGHQ�� \DQJ� WHUOLEDW� GDODP� DQDOLVLV�� .RQVWUXN�
DGDODK� IDNWRU� \DQJ� WLGDN� GDSDW� GLREVHUYDVL� DWDX� ODWHQ�
\DQJ� GLZDNLOL� ROHK� EHEHUDSD� YDULDEHO� �VHSHUWL� YDULDEHO�
\DQJ�PHZDNLOL� IDNWRU�GDODP�DQDOLVLV� IDNWRU���6HMDXK� LQL�
PDVLQJ-PDVLQJ�WHNQLN�PXOWLYDULDW�WHODK�GLNODVLILNDVLNDQ�
VHEDJDL�WHNQLN�LQWHUGHSHQGHQ�DWDX�GHSHQGHQ��6(0�ELVD�
GLDQJJDS� VHEDJDL� NRPELQDVL� XQLN� GDUL� NHGXD� MHQLV�
WHNQLN� NDUHQD� IRQGDVL� 6(0� WHUOHWDN� GL� GXD� WHNQLN�
PXOWLYDULDW� \DQJ� VXGDK� GLNHQDO�� DQDOLVLV� IDNWRU� GDQ�
DQDOLVLV�UHJUHVL�EHUJDQGD��+DLU�������� 

������&RQILUPDWRU\�IDFWRU�DQDO\VLV��&)$� 

&)$� PHUXSDNDQ� VDODK� VDWX� PHWRGH� 6(0� \DQJ� GDSDW�
GLJXQDNDQ� XQWXN� PHOLKDW� PDQLIHV� LQGLNDWRU� SDGD�
LQVWUXPHQW� SHQHOLWLDQ� WHUKDGDS� IDNWRU� \DQJ�
GLKLSRWHVLVNDQ�GDODP�SHQHOLWLDQ��7XMXDQ�GDUL�&)$�XQWXN�
PHQJNRQILUPDVL� DSDNDK� PRGHO� SHQJXNXUDQ� \DQJ�
GLEDQJXQ� VHVXDL� GHQJDQ� \DQJ� GLKLSRWHVLVNDQ�� 'DODP�
DQDOLVLV� IDFWRU�NRQILUPDWRUL�� WHUGDSDW� YDULDEHO�ODWHQ�GDQ�
YDULDEHO� LQGLNDWRU��9DULDEHO� ODWHQ� DGDODK� YDULDEHO� \DQJ�
WLGDN� GDSDW� GLEHQWXN� GDQ� GLEDQJXQ� VHFDUD� ODQJVXQJ�
VHGDQJNDQ�YDULDEHO�LQGLNDWRU�DGDODK�YDULDEHO�\DQJ�GDSDW�
GLDPDWL�GDQ�GLXNXU�VHFDUD�ODQJVXQJ��*KR]DOL�������� 

0RGHO� XPXP� DQDOLVLV� IDNWRU� NRQILUPDWRUL� GLWXQMXNNDQ�
SDGD�3HUVDPDDQ�����EHULNXW�LQL� 

��ሆ�=�೷;ȟ�+�į 

GLPDQD�  
; � PHUXSDNDQ�YHNWRU�EDJL�SHXEDK-SHXEDK�LQGLFDWRU�
  EHUXNXUDQ�T�[�� 
ȁ; � PHUXSDNDQ�PDWULNV�EDJL�IDNWRU�ORDGLQJ��Ȝ��
  DWDX�NRHILVLHQ�\DQJ�PHQXQMXNNDQ�KXEXQJDQ 
  [�GHQJDQ�ȟ�EHUXNXUDQ�T�[�Q 
ȟ��NVL� � PHUXSDNDQ�YHNWRU�EDJL�SHXEDK–SHXEDK�ODWHQ�
  EHUXNXUDQ�Q�[�� 
į � YHNWRU�EDJL�JDODW�SHQJXNXUDQ�EHUXNXUDQ�T�[�� 

8QWXN� PHQJXML� DSDNDK� VHEXDK� PRGHO� GDSDW� GLWHULPD�
DWDX�GLWRODN�DGDODK�GHQJDQ�PHOLKDW�V\DUDW�XML�NHVHVXDLDQ�
GDQ� FXW-RII� Q\D�� VHSHUWL��*RRGQHVV� RI� )LW� ,QGH[� �*),���
$GMXVWHG�*RRGQHVV� RI� )LW� ,QGH[� �$*),��� &RPSDUDWLYH�
)LW� ,QGH[� �&),��� 7KH� URRW� 0HDQ� 6TXDUH� (UURU� RI�
$SSUR[LPDWLRQ��506($���5RRW�0HDQ�6TXDUH�5HVLGXDO�
�505���)HUGLQDQG�� �������6\DUDW-V\DUDW� XML� NHVHVXDLDQ�
GDSDW�GLOLKDW�SDGD�7DEHO��� 

������+LSRWHVLV 

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�KLSRWHVLV�EHUGDVDUNDQ�VWXGL�
\DQJ�SHUQDK�GLODNXNDQ��VHSHUWL�WHUOLKDW�SDGD�*DPEDU����
3HQHOLWLDQ� LQL�PHOLKDW� SHQJDUXK�SHODQJJDUDQ� ODOX� OLQWDV�
GDQ�NHOHQJNDSDQ�DWULEXW�WHUKDGDS�NHVHODPDWDQ�EHUNHQGDUD�
GDUL�SHQJHQGDUD�VHSHGD�PRWRU� 

+LSRWHVLV�SDGD�SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW� 

+� � 3HODQJJDUDQ� PHPLOLNL� SHQJDUXK� SRVLWLI� WHUKDGDS�
NHVHODPDWDQ� EHUNHQGDUD�� +DO� LQL� EHUDUWL� VHPDNLQ�

� � 

� � 

� � 

� � � 

� 

��� 
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WLQJJL� WLQJNDW� SHODQJJDUDQ� ODOX� OLQWDV� \DQJ�
GLODNXNDQ�PDND�VHPDNLQ�UHQGDK�WLQJNDW�NHVHODPDWDQ�
EHUNHQGDUD��GDUL�SHQJHQGDUD�VHSHGD�PRWRU 

+� � .HOHQJNDSDQ� DWULEXW� PHPLOLNL� SHQJDUXK� SRVLWLI�
WHUKDGDS�NHVHODPDWDQ�EHUNHQGDUD��+DO� LQL�EHUDUWL�
NHWLND� SHQJHQGDUD� VHSHGD� PRWRU� PHOHQJNDSL��
DWULEXW� EHUNHQGDUDQ\D� PDND� DNDQ� VHPDNLQ� EDLN�
WLQJNDW�NHVHODPDWDQ�EHUNHQGDUDQ\D� 

���+DVLO�GDQ�3HPEDKDVDQ 

����6WDWLVWLN�GHVNULSWLI�UHVSRQGHQ� 

������.DUDNWHULVWLN�VRVLRGHPRJUDIL�UHVSRQGHQ 

+DVLO� \DQJ� GLSHUROHK� GDUL� SHQJDPDWDQ� GL� ODSDQJDQ�
EHULNXWQ\D� GLUHNDSLWXODVL� GDQ� GLSHUROHK� ���� VDPSHO�
SHQJHQGDUD�VHSHGD�PRWRU� 

*DPEDU� �� PHQXQMXNNDQ� NHEHUDGDDQ� UHVSRQGHQ� ODNL-
ODNL�VHEDQ\DN����VDPSHO�DWDX������5HVSRQGHQ�ZDQLWD�
VHEDQ\DN�����VDPSHO�DWDX�����GDUL� WRWDO�NHVHOXUXKDQ�
UHVSRQGHQ�� VHKLQJJD� GLKDUDSNDQ� GDSDW� PHPEHULNDQ�
NDUDNWHULVWLN�SHUMDODQDQ�\DQJ�EHUEHGD�� 

%HUGDVDUNDQ�*DPEDU���GDSDW�GLOLKDW�EDKZD�UDVLR�XVLD�
UHVSRQGHQ�SDOLQJ�GRPLQDQ�EHUDGD�SDGD�UHQWDQJ�XVLD���
-��� WDKXQ� VHEHVDU� ������� XVLD� ��-��� WDKXQ� VHEHVDU�
����� XVLD���-���WDKXQ�VHEHVDU������XVLD���-���WDKXQ�
VHEHVDU�����GDQ�XVLD���-���WDKXQ�VHEHVDU������ 

'DUL�*DPEDU� ��GDSDW� GLOLKDW� EDKZD� MHQLV� SHQGLGLNDQ�
WHUDNKLU� UHVSRQGHQ� SHQJHQGDUD� VHSHGD� PRWRU� FXNXS�

EHUYDULDVL�� 5HVSRQGHQ� GHQJDQ� SHQGLGLNDQ� WHUDNKLU�
'LSORPD� GDQ� 6DUMDQD� PHQGRPLQDVL� WRWDO� UHVSRQGHQ�
������� GLLNXWL� ROHK� UHVSRQGHQ� GHQJDQ� 3HQGLGLNDQ�
WHUDNKLU�6'-60$�������GDQ�3DVFDVDUMDQD�������� 

*DPEDU� �� PHQXQMXNNDQ� NHSHPLOLNDQ� 6,0� &� �VXUDW�
L]LQ�PHQJHPXGL� XQWXN� VHSHGD�PRWRU�� GDUL� UHVSRQGHQ��
5HVSRQGHQ� GLGRPLQDVL� ROHK� PHUHND� \DQJ� PHPLOLNL�
6,0� \DNQL� VHEDQ\DN� ���� UHVSRQGHQ� ���������
VHPHQWDUD�\DQJ�WLGDN�PHPLOLNL�6,0�&�KDQ\D�VHEDQ\DN�
���UHVSRQGHQ����������.HSHPLOLNDQ�6,0�&�PHUXSDNDQ�

7DEHO����6\DUDW�XML�NHVHVXDLDQ�PRGHO�6(0 

,QGHNV .HWHUDQJDQ 6\DUDW 

*), *RRGQHVV�RI�)LW�,QGH[ 

���SHUIHFW�ILW� 
��������JRRG�ILW� 
���-�����PDUJLQDO�ILW� 
���SRRU�ILW� 

$*), $GMXVWHG�*RRGQHVV�RI�
)LW�,QGH[ 

-������� 
-����-�����PDUJLQDO�ILW� 

&), &RPSDUDWLYH�)LW�,QGH[ -������� 
-����-�����PDUJLQDO�ILW 

506($ 7KH�URRW�0HDQ�6TXDUH�
(UURU�RI�$SSUR[LPDWLRQ 

-������-�������JRRG�ILW� 
-������-������PHGLR�ILW� 
-�!������SRRU�ILW� 

505 5RRW�0HDQ�6TXDUH�
5HVLGXDO 

��������JRRG�ILW� 
�����–�������PDUJLQDO� ILW� 

*DPEDU����+LSRWHVLV�PRGHO�SHODQJJDUDQ�GDQ�NHOHQJNDSDQ�
DWULEXW�NHFHODNDDQ�WHUKDGDS��NHVHODPDWDQ�EHUNHQGDUD 

*DPEDU����-HQLV�NHODPLQ 

*DPEDU����8VLD 

*DPEDU����3HQGLGLNDQ�WHUDNKLU 

*DPEDU����.HSHPLOLNDQ�6,0 

.HVHODPDWDQ 
%HUNHQGDUD��.%� 

3HODQJJDUDQ��3� 

.HOHQJNDSDQ�$WULEXW 

.HVHODPDWDQ��.$.� 

+� 

+� 
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VDODK�VDWX�V\DUDW�\DQJ�KDUXV�GLSHQXKL�SHQJHQGDUD�VHSHGD�
PRWRU� GL� ,QGRQHVLD�� GHQJDQ� PHPLOLNL� 6,0� DUWLQ\D�
SHQJHQGDUD�PHQGDSDWNDQ�L]LQ�XQWXN�PHQJHQGDUDL�VHSHGD�
PRWRU�GL�MDODQ�UD\D�,QGRQHVLD� 

'DUL�*DPEDU���GDSDW�GLOLKDW�EDKZD�PD\RULWDV�UHVSRQGHQ�
WLGDN� SHUQDK� PHQJDODPL� NHFHODNDDQ� GHQJDQ� OXND-OXND�
GDQ� NHUXVDNDQ� KDUWD� EHQGD� \DQJ� SDUDK� �VHEDQ\DN� ����
UHVSRQGHQ� DWDX� ������ $QJND� LQL� FXNXS� EDLN�� ZDODXSXQ�
EHJLWX�DQJND�NHFHODNDDQ�GL�.RWD�%DQGD�$FHK�MXJD�KDUXV�
GLWXUXQNDQ�GDQ�PHQMDGLNDQ�SHUKDWLDQ�XWDPD�GLNDUHQDNDQ�
UHVSRQGHQ� \DQJ� SHUQDK� PHQJDODPL� NHFHODNDDQ� DGDODK�
VHEDQ\DN����UHVSRQGHQ�DWDX����� 

����� 3HUVHSVL� UHVSRQGHQ� PHQJHQDL� NHVHODPDWDQ�
 EHUODOX�OLQWDV 

*DPEDU� �� -� *DPEDU� ��� PHQXQMXNNDQ� KDVLO� DQDOLVLV�
GHVNULSWLI�UHVSRQGHQ�PHQJHQDL�NHVHODPDWDQ�EHUODOX�OLQWDV�
\DQJ� GLWXQMXNNDQ� GHQJDQ� YDULDEHO� ODWHQ� GDQ� LQGLNDWRU��
1LODL� UDWD-UDWD� VHPXD� LQGLNDWRU� EHUDGD� GL� DWDV� QLODL�UDWD-
UDWD� ������ GDUL� VNDOD� /LNHUW� �� SRLQ� \DQJ� EHUDUWL� QLODL�
SHUVHSVL� NHVHODPDWDQ� EHUNHQGDUD� SRVLWLI�� NHFXDOL�
PHQ\DOLS� \DQJ� PHPLOLNL� QLODL� GL� EDZDK� ����� +DO� \DQJ�

WHUDNKLU� PHQXQMXNNDQ� EDKZD� UHVSRQGHQ� VHULQJ�
PHQJDPELO�ULVLNR�NHWLND�PHQJHPXGL�GHQJDQ�PHQ\DOLS� 

*DPEDU���PHQXQMXNNDQ�SHUVHSVL� UHVSRQGHQ�PHQJHQDL�
SHODQJJDUDQ� ODOX� OLQWDV�� VHEDJDL� YDULDEHO� ODWHQ� �� �3���
$GD� �� LQGLNDWRU� \DQJ� PHQGHVNULSVLNDQ� �3�� \DLWX��
PHQJKHQWLNDQ� NHQGDUDDQ� PHOHELKL� JDULV� EDWDV� ODPSX�
PHUDK� �3����PHODZDQ�DUXV� �3����GDQ�PHQHURERV� ODPSX�
PHUDK� �3����8QWXN�PHQJHWDKXL� SHQJDODPDQ� UHVSRQGHQ�
WHUKDGDS�3��GLEHULNDQ�SLOLKDQ�MDZDEDQ�GDUL����6HODOX�����
6HULQJ�� ��� -DUDQJ�� GDQ� ��� 7LGDN� 3HUQDK�� 6HGDQJNDQ�
XQWXN� 3�� RSVLQ\D� DGDODK� ��� 3DVWL� PHPDNVDNDQ�� ���
0HPDNVDNDQ�� ��� 7LGDN� PHPDNVDNDQ�� ��� 7LGDN� DNDQ�
PHPDNVDNDQ�� 8QWXN� 3�� UHVSRQGHQ� GLPLQWD� XQWXN�
PHPLOLK�DQWDUD����6HODOX�����6HULQJ�����-DUDQJ�����7LGDN�
3HUQDK�� 'DUL� NHWLJD� LQGLFDWRU� WHUVHEXW�� QLODL� UDWD-UDWD�
MDZDEDQ� UHVSRQGHQ� EHUNLVDU� DQWDUD� ����� –� ����� \DQJ�
EHUDUWL� SHUVHSVL� UHVSRQGHQ� FXNXS� SRVLWLI�� VDQJDW� EDLN�
GDODP�PHPDWXKL�SHUDWXUDQ�ODOX�OLQWDV�� 

*DPEDU���PHQXQMXNNDQ�SHUVHSVL� UHVSRQGHQ�PHQJHQDL�
NHOHQJNDSDQ� DWULEXW� NHVHODPDWDQ� �.$.��� VHEDJDL�
YDULDEHO�ODWHQ����,QGLNDWRU�\DQJ�PHQMHODVNDQ��.$.��DGD�
�� \DLWX�� VHEHUDSD� VHULQJ� PHQJJXQDNDQ� KHOP� NHWLND�
EHUNHQGDUD� �.$.���� VHODOX� PHQJHQFDQJNDQ� WDOL� KHOP�
VHWLDS� EHUNHQGDUD� �.$.���� GDQ� VHODOX� PHQJJXQDNDQ�
SDNDLDQ�SHOLQGXQJ�\DQJ�GDSDW�PHQJXUDQJL�UHVLNR�FHGHUD�
�.$.����%HUEHGD�GHQJDQ�YDULDEOH�ODWHQ����RSVL�MDZDEDQ�
XQWXN�YDULDEOH�ODWHQ����.$.�� LQL�DGDODK�VDPD��\DLWX����
7LGDN�3HUQDK�����-DUDQJ�����6HULQJ�����6HODOX��'DUL�KDVLO�
MDZDEDQ� UHVSRQGHQ�PHQXQMXNNDQ� DGD� SHUEHGDDQ� XQWXN�
NHWLJD� LQGLFDWRU�� WHUXWDPD� .$.��� 1LODL� UDWD-UDWD�
MDZDEDQ� UHVSRQGHQ� DGDODK� ����� \DQJ� PHQXQMXNNDQ�
KDVLO� \DQJ� QHJDWLI�� $UWLQ\D�� UHVSRQGHQ� EDQ\DN� \DQJ�
WLGDN� SHUQDK� PHQJJXQDNDQ� SDNDLDQ� SHOLQGXQJ� GDODP�
EHUNHQGDUD�� VHSHUWL� MDNHW� DWDX� SDNDLDQ� FDVXDO� \DQJ�
Q\DPDQ�GDQ�DPDQ�GDODP�EHUNHQGDUD��6HGDQJNDQ�XQWXN�
LQGLFDWRU� \DQJ� WHUNDLW� GHQJDQ� KHOP�� UHVSRQGHQ� VXGDK�
VDQJDW� EDLN� SHPDKDPDQQ\D�� VHODX� PHQJJXQDNDQ� KHOP�
GDQ�PHQJHQFDQJNDQQ\D�NHWLND�EHUNHQGDUD�� 

*DPEDU� ��� PHQXQMXNNDQ� SHUVHSVL� UHVSRQGHQ�
PHQJHQDL� NHVHODPDWDQ� EHUNHQGDUD� �.%��� VHEDJDL�
YDULDEHO�ODWHQ����,QGLNDWRU�\DQJ�PHQMHODVNDQ��.%��DGD���
\DLWX�� EHUNHQGDUD� GHQJDQ� KDWL-KDWL� GDQ� IRNXV� �.%����
PHPSHUKDWLNDQ�NDFD�VSLRQ�VDDW�EHUPDQXYHU��.%����GDQ�
SHGXOL� GHQJDQ� SHQJJXQD� MDODQ� ODLQ� �.%���� 8QWXN�
PHQJHWDKXL� SHQJDODPDQ� UHVSRQGHQ� WHUKDGDS� .%���
SLOLKDQ� MDZDEDQ� \DQJ� GLEHULNDQ� DGDODK� ���6DQJDW� WLGDN�
KDWL-KDWL� GDQ� WLGDN� IRNXV�� ��� 7LGDN� KDWL-KDWL� GDQ� WLGDN�

*DPEDU����5LZD\DW�NHFHODNDDQ�GHQJDQ�FLGHUD�VHULXV 

*DPEDU����3HUVHSVL�UHVSRQGHQ�PHQJHQDL�SHODQJJDUDQ 

*DPEDU����3HUVHSVL�UHVSRQGHQ�PHQJHQDL�NHOHQJNDSDQ�DWULEXW�
NHVHODPDWDQ 

*DPEDU�����3HUVHSVL�UHVSRQGHQ�PHQJHQDL�NHVHODPDWDQ�
EHUNHQGDUD 
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IRNXV�� ���+DWL-KDWL� GDQ� IRNXV�� ��� 6DQJDW� KDWL-KDWL� GDQ�
IRNXV��8QWXN�.%�� UHVSRQGHQ� GLEHULNDQ� RSVL� ���7LGDN�
SHUQDK�� ��� -DUDQJ�� ��� 6HULQJ�� ��� 6HODOX�� 8QWXN� .%��
RSVLQ\D�DGDODK����6DQJDW�WLGDN�SHGXOL�����7LGDN�SHGXOL��
��� 3HGXOL�� ��� 6DQJDW� SHGXOL�� 'DUL� NHWLJD� LQGLNDWRU�
WHUVHEXW�� QLODL� UDWD-UDWD� MDZDEDQ� UHVSRQGHQ� EHUNLVDU�
DQWDUD� ����� –� ���� \DQJ� EHUDUWL� SHUVHSVL� UHVSRQGHQ�
FXNXS� SRVLWLI�� SHPDKDPDQQ\D� WHUKDGDS� NHVHODPDWDQ�
EHUNHQGDUD�� 

��� 0RGHO� SHQJXNXUDQ� �PHDVXUHPHQW� PRGHO�� GDQ�
 PRGHO�VWUXNWXUDO��VWUXFWXUDO�PRGHO� 

0RGHO� GLDJUDP� MDOXU� SDGD�*DPEDU� ���PHQXQMXNNDQ�
KXEXQJDQ� DQWDUD� NHVHODPDWDQ� EHUNHQGDUD� �.%���
SHODQJJDUDQ 

�3��GDQ�NHOHQJNDSDQ�DWULEXW�NHVHODPDWDQ��.$.���+DVLO�
XML� ILW� PRGHO� PHQXQMXNNDQ� EDKZD� QLODL� *RRGQHVV� 2I�
)LW� DGDODK�� 1LODL� *),� �����!������ �JRRG� ILW��� $*),�
�����!������ �JRRG� ILW��� &),� �����!������ �JRRG� ILW���
QLODL� 506($� ������ �JRRG� ILW�� GDQ� QLODL� 505� ������
�JRRG� ILW�� PHQXQMXNNDQ� KDVLO� \DQJ� EDLN� GDQ� VHVXDL�
�6DOHK�� HW�DO��� ������� 6HODQMXWQ\D� DNDQ� GLXML� KLSRWHVLV�
SHQHOLWLDQ� SDGD� PRGHO� VWUXNWXUDO�� 3HQJXMLDQ� PRGHO�
VWUXNWXUDO� WHUNDLW� GHQJDQ� HYDOXDVL� NRHILVLHQ� DWDX�
SDUDPHWHU� \DQJ� PHQXQMXNNDQ� KXEXQJDQ� NDXVDO� DWDX�
SHQJDUXK�SDGD�YDULDEHO�ODWHQ� 

7DEHO���PHQXQMXNNDQ�KDVLO�DQDOLVLV�GHQJDQ�&)$�XQWXN�
KXEXQJDQ� DQWDUD� YDULDEHO� NHVHODPDWDQ� EHUNHQGDUD�
�.%��� SHODQJJDUDQ� �3�� GDQ� NHOHQJNDSDQ� DWULEXW�
NHVHODPDWDQ� �.$.��� $GD� WLJD� YDULDEHO� ODWHQ� \DQJ�
GLEDQJXQ� GHQJDQ� EHEHUDSD� LQGLNDWRU� SHQHQWX� \DQJ�

GLJXQDNDQ��7DEHO���PHPSHUOLKDWNDQ�EDKZD�NHVHPELODQ�
LQGLNDWRU� \DQJ� GLJXQDNDQ� PHPLOLNL� QLODL� VLJQLILNDQVL�
OHELK�NHFLO�GDUL��������W-YDOXH�!��������3DGD�SHQHOLWLDQ�
LQL� GLJXQDNDQ� LQGLNDWRU� SHUWDPD� GL� VHWLDS� IDNWRU� \DQJ�
GLEDQJXQ� VHEDJDL� LQGLNDWRU� SHPEDQGLQJ� GHQJDQ�
ORDGLQJ� IDFWRU�  � �� VHEDJDL� VWDQGDULVDVL� SDUDPHWHU�
LQGLNDWRU� \DQJ� GLDPELO� GDUL� LQGLNDWRU� SHUWDPD�
�6XJLDUWR��HW�DO��������� 

3DGD� YDULDEOH� ODWHQ� NHVHODPDWDQ� EHUNHQGDUD� �.%���
LQGLNDWRU�.%��³EHUNHQGDUD�GHQJDQ�KDWL-KDWL�GDQ�IRNXV´�
PHQMDGL� LQGLNDWRU� SHPEDQGLQJ� �VWDQGDUGL]HG� ORDGLQJ�
IDFWRU���,QGLNDWRU�\DQJ�PHPLOLNL�NRHILVLHQ�SDOLQJ�EHVDU�
PHPSHQJDUXKL� YDULDEHO� ODWHQ� .%� DGDODK� .%��
³PHPSHUKDWLNDQ�NDFD� VSLRQ�VDDW�EHUPDQXYHU´�GHQJDQ�
HVWLPDVL� NRHILVLHQ� VHEHVDU� ����� OHELK� EHUSHQJDUXK�
GLEDQGLQJNDQ�GHQJDQ� LQGLNDWRU�.%���6HGDQJNDQ�.%��
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DWULEXW� NHVHODPDWDQ� WHUKDGDS� NHVHODPDWDQ� EHUNHQGDUD�
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