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.DWD-NDWD�.XQFL��EDFN-SURSDJDWLRQ��&37��JUDQXODU��-DULQJDQ�6DUDI�7LUXDQ��637 

$EVWUDFW 

7KH�6WDQGDUG�3HQHWUDWLRQ�7HVW��637��DQG�WKH�&RQH�3HQHWUDWLRQ�7HVW��&37��DUH�NLQGV�RI�6RLO�,QYHVWLJDWLRQ�7HVWV�WKDW�
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.H\ZRUGV��$UWLILFLDO�1HXURQ�1HWZRUN��EDFN-SURSDJDWLRQ��&37��JUDQXODU��637 


3HQXOLV�.RUHVSRQGHQVL 

���3HQGDKXOXDQ 

3HQ\HOLGLNDQ� WDQDK� PHUXSDNDQ� ODQJNDK� DZDO� GDODP�
PHPXODL�VHEXDK�NRQVWUXNVL��3HQ\HOLGLNDQ�DZDO�WDQDK�GL�
ODSDQJDQ� ELDVDQ\D�PHQJJXQDNDQ� 6WDQGDUG� 3HQHWUDWLRQ�
7HVW� �637�� GDQ� &RQH� 3HQHWUDWLRQ� 7HVW� �&37��� 6HODLQ�
LWX�� MXJD�GLODNXNDQ�SHQ\HOLGLNDQ� WDQDK�GL� ODERUDWRULXP�
\DQJ� EHUWXMXDQ� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� OHELK�
ODQMXW� WHQWDQJ� WDQDK�� 3HQ\HOLGLNDQ� WDQDK� GL� ODSDQJDQ�
GDQ� ODERUDWRULXP� EHUWXMXDQ� XQWXN� PHQGDSDWNDQ�

SDUDPHWHU� VLIDW� ILVLN� GDQ� PHNDQLN� WDQDK� \DQJ� DNDQ�
EHUJXQD�GDODP�DQDOLVLV�GDQ�GHVDLQ�SRQGDVL��6HODLQ� LWX��
GDWD� \DQJ� GLSHUROHK� GDSDW� GLJXQDNDQ� VHEDJDL�
SHPEDQGLQJ�� NKXVXVQ\D� XQWXN� SHQ\HOLGLNDQ� WDQDK�
VHMHQLV�� 1LODL� 637� PHQXQMXNNDQ� DGDQ\D� NRUHODVL�
GHQJDQ� QLODL� &37� �SHQJXMLDQ� 6RQGLU�� GDQ� VLIDW� ILVLN�
WDQDK� ODLQQ\D�� +XEXQJDQ� LQL� WHODK� EDQ\DN� GLSHODMDUL�
ROHK�SDUD�SHQHOLWL�VHEHOXPQ\D��3DGD�7DEHO���GL�EDZDK�
LQL�� WHUGDSDW� EHEHUDSD� NRUHODVL� DQWDUD� QLODL� 637�� &37�
GDQ� VLIDW� ILVLN� WDQDK� ROHK� EHEHUDSD� SHQHOLWL� WHUGDKXOX��
+XEXQJDQ�LQL�PHQJJXQDNDQ�SDUDPHWHU�.F��GLPDQD�.F�
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DGDODK�UDVLR�DQWDUD�TF�GDQ�1-637�DWDX�.F� �TF���1637�
�GDODP� 0SD��� '��� DGDODK� GLDPHWHU� EXWLU� \DQJ�
PHOHZDWL� VDULQJDQ� ���� GDQ� )&� DGDODK� NDQGXQJDQ�
EXWLUDQ�KDOXV��1XJURKR�HW�DO�������� 

.RUHODVL� LQL� FHQGHUXQJ� OLQLHU� VHGDQJNDQ� SDGD�
XPXPQ\D� WDQDK� GDUL� VDWX� WHPSDW� NH� WHPSDW� ODLQ�
PHPLOLNL� VLIDW� \DQJ� EHUYDULDVL� GHQJDQ� NHWLGDNSDVWLDQ�
\DQJ�EHVDU��KDO�LQL�GLVHEDENDQ�ROHK�IRUPDVL�WDQDK�\DQJ�
VDQJDW� NRPSOHNV� �-DNVD�� ������� .DUHQD� VLIDW� WDQDK�
\DQJ� NRPSOHNV� GDQ� QRQOLQLHU� PDND� GLSHUOXNDQ� VXDWX�
LQRYDVL�GDODP�PHQHQWXNDQ�QLODL�637�\DQJ�OHELK�HIHNWLI�
GDQ�GDSDW�PHQ\HOHVDLNDQ�SHUVDPDDQ�NRPSOHNV�IRUPDVL�
WDQDK�VHKLQJJD�QDQWLQ\D�GLKDUDSNDQ�VXDWX�PRGHO�GDSDW�
PHPSUHGLNVL�QLODL�637�GHQJDQ�QLODL�HUURU�\DQJ�NHFLO� 

3DGD� SHQHOLWLDQ� LQL� DNDQ� GLODNXNDQ� SUHGLNVL� QLODL� 637�
PHQJJXQDNDQ� MDULQJDQ� VDUDI� WLUXDQ�� -DULQJDQ� VDUDI�
WLUXDQ� GLSLOLK� GDODP� SHQHOLWLDQ� LQL� NDUHQD� -DULQJDQ�
6DUDI�7LUXDQ��-67��GDSDW�PHQ\HOHVDLNDQ�PDVDODK�\DQJ�
NRPSOHNV� GDQ� QRQOLQLHU�� -67� PHUXSDNDQ� VLVWHP�
NRPSXWDVL� \DQJ� DUVLWHNWXU� GDQ� RSHUDVLQ\D� GLLQVSLUDVL�
ROHK� SHQJHWDKXDQ� ELRORJLV� VHO� VDUDI� GL� RWDN�� \DQJ�
PHUXSDNDQ� VDODK� VDWX� UHSUHVHQWDVL� EXDWDQ� GDUL� RWDN�
PDQXVLD� \DQJ� VHODOX� EHUXVDKD� XQWXN� PHUDQJVDQJ�
SURVHV� SHPEHODMDUDQ� GL� RWDN�PDQXVLD�� -67� MXJD� GDSDW�
GLDUWLNDQ�VHEDJDL�PRGHO�NRPSXWHU�VNDOD�NHFLO�GDUL�RWDN�
PDQXVLD� \DQJ� GDSDW� GLODWLK� GHQJDQ� NHFHSDWDQ� WLQJJL�
XQWXN� EHUEDJDL� PDVDODK� QRQOLQLHU� GHQJDQ�
PHQJJXQDNDQ� DOJRULWPD� SHQJDUVLSDQ� \DQJ� VHVXDL�
�*KDGHUL� HW� DO��� ������� $UVLWHNWXU� -67� WHUGLUL� GDUL� ��
ODSLVDQ� XWDPD�� \DQJ� SHUWDPD� DGDODK� ODSLVDQ� PDVXNDQ�
GLPDQD�XQLW-XQLW�LQL�PHUHSUHVHQWDVLNDQ�QLODL�VXDWX�SROD�

VHEDJDL�PDVXNDQ� MDULQJDQ��<DQJ�NHGXD�DGDODK� ODSLVDQ�
WHQJDK� DWDX� ELDVD� GLVHEXW� ODSLVDQ� WHUVHPEXQ\L� \DQJ�
PHUHVSRQV� SURSHUWL� WHUWHQWX� \DQJ� PXQJNLQ� WHUOLKDW�
GDODP� SROD� PDVXNDQ�� 7HUNDGDQJ� DGD� OHELK� GDUL� VDWX�
ODSLVDQ� WHUVHPEXQ\L� GL� MDULQJDQ�� /DSLVDQ� WHUDNKLU�
DGDODK� ODSLVDQ� NHOXDUDQ�� \DQJ� EHUIXQJVL� VHEDJDL�
VDOXUDQ� NHOXDU� XQWXN� MDULQJDQ� VDUDI� WLUXDQ�� $OJRULWPD�
SHPEHODMDUDQ� \DQJ� SDOLQJ� VHULQJ� GLJXQDNDQ� ROHK� SDUD�
SHQHOLWL� NKXVXVQ\D� GL� ELGDQJ� UHND\DVD� JHRWHNQLN�
DGDODK�DOJRULWPD�%DFNSURSDJDWLRQ� 

+LQJJD� VDDW� LQL� -67�PDVLK�PHQMDGL� LQRYDVL� EDJL� SDUD�
SHQHOLWL� GDODP� PHQ\HOHVDLNDQ� SHUPDVDODKDQ� \DQJ�
NRPSOHNV�� NKXVXVQ\D� GL� ELGDQJ� JHRWHNQLN�� %HEHUDSD�
SHQHOLWLDQ� VHEHOXPQ\D� \DQJ� PHQJJXQDNDQ�
PHQJJXQDNDQ� MDULQJDQ� VDUDI� WLUXDQ� LQL� VHSHUWL�
SHQHQWXDQ� GD\D� GXNXQJ� WLDQJ� SDQFDQJ� �.XUXS� 	�
*ULIILQ�� ������� SHULODNX� IRQGDVL� GDQJNDO� VHSHUWL�
SHUNLUDDQ�SHQXUXQDQ��&KHQ�HW�DO���������0��$��6KDKLQ�
HW� DO��� ������ GDQ� GD\D� GXNXQJ� �.XR� HW� DO��� ������
3DGPLQL�HW�DO����������OLNXLIDNVL��*RK���������VWDELOLWDV�
OHUHQJ��=KDR��������GDQ�EDQ\DN�VWXGL�WHUNDLW�ODLQQ\D� 

3HQHOLWLDQ�WHQWDQJ�SUHGLNVL�QLODL�637�MXJD�WHODK�EDQ\DN�
GLODNXNDQ� ROHK� SHQHOLWL� VHEHOXPQ\D�� 3HQHOLWLDQ� WHUNDLW�
\DQJ� WHODK� GLODNXNDQ� VHEHOXPQ\D�� VHSHUWL� SUHGLNVL� 1-
637�EHUGDVDUNDQ�GDWD�&37�GHQJDQ�ORNDVL�SHQHOLWLDQ�GL�
'XEDL� GDQ� $EX� 'KDEL�� 8QL� (PLUDW� $UDE� �7DUDZQHK��
������GLPDQD�KDVLO�SHQHOLWLDQ�GLSHUROHK�QLODL�5� ������
GDQ� 0$(�  � ������ 3HQHOLWLDQ� VHUXSD� MXJD� WHODK�
GLODNXNDQ� GHQJDQ� ORNDVL� SHQHOLWLDQ� GL� ,]PLU�� 7XUNL�
GHQJDQ�PDVXNDQ�GDWD�EHUXSD�SHUVHQWDVH�NHULNLO��SDVLU��
ODQDX� GDQ� OHPSXQJ� �(U]LQ� 	� 7XVNDQ�� ������ GHQJDQ�

�7DEHO����.RUHODVL�QLODL�637�EHUGDVDUNDQ�SHQHOLWLDQ�WHUGDKXOX 

5HIHUHQVL .F��0SD� 1RWHV 

$NFD������� ���� 3DVLU 

  ���� 3DVLU�EHUODQDX 

  ���� /DQDX�EHUSDVLU 

0D\QH������� ����� 3DVLU��.DQDGD��-HSDQJ��1RUZDJLD��&KLQD�GDQ�,WDOLD���'��� ������-�����PP 

$KPHG�HW�DO�������� ����� 3DVLU�EHUVLK�GDQ�ODQDX�EHUSDVLU��)&� ���-���� 

6KDKUL�HW�DO�������� ����� 3DVLU�6ZHGHQ 

  ����� /HPSXQJ��/HPSXQJ�EHUODQDX�GDQ�ODQDX 

  ����� /DQDX�EHUSDVLU��ODQDX-SDVLU 

  ����� 3DVLU�KDOXV�GDQ�3DVLU�EHUOHPSXQJ 

  ����� /HPSXQJ�EHUSDVLU��SDVLU�EHUODQDX��SDVLU�EHUOHPSXQJ�EHUODQDX� 

  ����� 3DVLU�EHUNHULNLO��SDVLU�NDVDU�GDQ�SDVLU-NHULNLO 

/LQJZDQGD�HW�DO�������� ���� /HPSXQJ�GDQ�SDVLU�EHUODQDX��7DQ]DQLD����'��� ������PP 

GRV�6DQWRV�	�%LFDOKR������� ���� 3DVLU�9LFWRULD 

$ODP�HW�DO�������� 

����� 3DVLU�%HUODQDX 

����� /DQDX�%HUSDVLU 

����� /HPSXQJ�%HUODQDX 

����� /HPSXQJ 
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KDVLO� SHQHOLWLDQ� QLODL� 5�� SDGD� SHODWLKDQ� ������� GDQ� 5��
SDGD� SHQJXMLDQ� �������� 0$(� SDGD� SHODWLKDQ� ����� GDQ�
0$(� SDGD� SHQJXMLDQ� ����� GDQ� QLODL� 506(� SDGD�
SHODWLKDQ������GDQ�SDGD�SHQJXMLDQ�������5���506(�GDQ�
0$(� PHUXSDNDQ� WRORN� XNXU� GDODP� PHQHQWXNDQ�
NHDNXUDWDQ�VXDWX�SHUVDPDDQ�DWDX�UDPDODQ��6HPDNLQ�NHFLO�
QLODL�506(�GDQ�0$(�PHQXQMXNNDQ�WLQJNDW�DNXUDVL�\DQJ�
OHELK� WLQJJL�� VHGDQJNDQ� QLODL� 5�� \DQJ� PHQGHNDWL� ��
PHQXQMXNNDQ�WLQJNDW�DNXUDVL�\DQJ�EDLN�� 

���0HWRGRORJL 

'DWD� VHW� EHUXSD�GDWD�KDVLO� SHQJXMLDQ�GL� ODSDQJDQ� �&37��
637�� GDQ� SHQJXMLDQ� GL� ODERUDWRULXP� �VDPSHO� 8'6���
3HQJHORPSRNDQ� GDWD� VHVXDL� GHQJDQ� NHGDODPDQ�
SHQ\HOLGLNDQ�WDQDK�\DQJ�VDPD�GL�VXDWX�ORNDVL��'DWD-GDWD�
TF��IV��NDGDU�DLU��EHUDW�YROXPH�PHUXSDNDQ�YDULDEHO�LQSXW�
GHQJDQ� LQSXW� EHUXSD� QLODL� 637� �1XJURKR� HW� DO��� �������
'DWD� LQSXW� GDQ� RXWSXW� GLPDVXNDQ� GDODP� MDULQJDQ� VDUDI�
WLUXDQ� �DSOLNDVL� 0DWODE�� XQWXN� PHQGDSDWNDQ� PRGHO�
WHUEDLN�� 6HFDUD� XPXP� SURVHGXU� SHQHOLWLDQ� GDSDW� GLOLKDW�
SDGD�*DPEDU���EHULNXW�LQL� 

�����3HQJXPSXODQ�GDWD 

3HQJXPSXODQ� GDWD� PHUXSDNDQ� VXDWX� NHJLDWDQ� \DQJ�
EHUWXMXDQ� XQWXN� PHQFDUL� GDWD� \DQJ� GLEXWXKNDQ� GDODP�
SURVHV� SHQHOLWLDQ� JXQD� PHQFDSDL� WXMXDQ� SHQHOLWLDQ��
'DODP� SHQHOLWLDQ� LQL� GDWD� \DQJ� GLEXWXKNDQ� DGDODK� GDWD�
KDVLO� 637�� &37� �VRQGLU�� GDQ� XML� ODERUDWRULXP�� 'DODP�
SHQJXMLDQ� 637�� GDWD� \DQJ� GLEXWXKNDQ� DGDODK� QLODL� 637��

3DGD� SHQJXMLDQ� 6RQGLU�� GDWD� \DQJ� GLEXWXKNDQ� DGDODK�
QLODL�WDKDQDQ�XMXQJ��TF��GDQ�WDKDQDQ�VHOLPXW��IV���'DODP�
SHQJXMLDQ� ODERUDWRULXP�� GDWD� \DQJ� GLEXWXKNDQ� DGDODK�
QLODL� WHNDQDQ� RYHUEXUGHQ� HIHNWLI� �ı
���� SHUVHQWDVH� SDVLU�
GDQ� EXWLUDQ� KDOXV�� 'DWD� WHUVHEXW� GLSHUROHK� GDUL�
/DERUDWRULXP� 0HNDQLND� 7DQDK� )DNXOWDV� 7HNQLN�
8QLYHUVLWDV�5LDX��'DWD�\DQJ�GLSHUROHK�PHUXSDNDQ�KDVLO�
SHQJXMLDQ� GL� EHEHUDSD� ZLOD\DK� GL� 3XODX� 6XPDWHUD��
GLDQWDUDQ\D� 3URYLQVL� 5LDX�� .HSXODXDQ� 5LDX�� 6XPDWHUD�
8WDUD��6XPDWHUD�%DUDW��6XPDWHUD�6HODWDQ�GDQ�-DPEL�GDUL�
WDKXQ� ����� KLQJJD� ������ 6WDWLVWLN� VHPXD� GDWD� GDSDW�
GLOLKDW�SDGD�7DEHO���GL�EDZDK��)HUQDQGR�HW�DO��������� 

����1RUPDOLVDVL�GDWD 

3DGD� SHQHOLWLDQ� LQL� DNDQ� GLNHPEDQJNDQ� MDULQJDQ� VDUDI�
WLUXDQ� GHQJDQ� DOJRULWPD� EDFN-SURSDJDWLRQ�� 3DGD�
DOJRULWPD� EDFNSURSDJDWLRQ� IXQJVL� DNWLYDVL� \DQJ�
GLJXQDNDQ� KDUXV� PHPHQXKL� EHEHUDSD� NULWHULD� \DLWX��
NRQWLQ\X�� PXGDK� GLEHGDNDQ� GDQ� IXQJVL� \DQJ� WLGDN�
WXUXQ�� )XQJVL� DNWLYDVL� \DQJ� VHULQJ� GLJXQDNDQ� DGDODK�
IXQJVL�VLJPRLG�ELQHU�\DQJ�PHPSXQ\DL�UDQJH���VDPSDL���
GDQ� IXQJVL� DNWLYDVL� VLJPRLG� ELSRODU� \DQJ� PHPSXQ\DL�
UDQJH� -�� VDPSDL� ��� )XQJVL� WHUVHEXW� DNDQ� PHPEDZD�
NLVDUDQ� QLODL� PDVXNDQ� \DQJ� WDN� WHUKLQJJD� NH� NHOXDUDQ�
\DQJ� EHUKLQJJD� QLODL�� 8QWXN� PHPEDZD� NLVDUDQ� QLODL�
NHOXDUDQ� NH� GDODP� NLVDUDQ� PDVXNDQ�� GDWD� PDVXNDQ�
KDUXV� GLQRUPDOLVDVL�� \DLWX� PHQJXEDK� GDWD� PHQMDGL�
NLVDUDQ�IXQJVL�DNWLYDVLQ\D��1XJURKR�HW�DO����������3DGD�
SHQHOLWLDQ� LQL� DNDQ� GLODNXNDQ� SHQHOLWLDQ� GHQJDQ�
PHQJJXQDNDQ� IXQJVL� DNWLYDVL� VLJPRLG� ELSRODU��

*DPEDU����%DJDQ�DOLU�PHWRGRORJL 

 

7DEHO����6WDWLVWLN�GDWD�\DQJ�GLNXPSXONDQ 

9DULDEOH 
TF IV (s
�� 6DQG )LQHV 1-637 

�N3D� �N3D� �N3D� ��� ��� �EORZV�IW� 

0D[ ����� ������ ������ ���� ����� �� 

0LQ ����� ���� ������ ����� ��� � 

0HDQ �������� ������� ������� ������ ����� ������ 

6' �������� ������ ������ ������ ������ ������ 
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NHPXGLDQ� GDWDQ\D� DNDQ� GLQRUPDOLVDVL� GHQJDQ�
PHQWUDQVIRUPDVLNDQ� GDWD� WHUVHEXW� PHQMDGL� UDQJH� -��
VDPSDL� ��� 5XPXV� \DQJ� GLJXQDNDQ� DGDODK� PHWRGH�
QRUPDOLVDVL� PLQ-PD[� GHQJDQ� PHQJJXQDNDQ�
3HUVDPDDQ�����VHEDJDL�EHULNXW�� 

 

����3HODWLKDQ�GDQ�SHQJXMLDQ�GDWD 

3HPEXDWDQ� PRGHO� MDULQJDQ� VDUDI� WLUXDQ� GLODNXNDQ�
GHQJDQ� PHPEDJL� GDWD� PHQMDGL� GXD� EDJLDQ� \DLWX�
VHEDJDL� GDWD� ODWLK� GDQ� VHEDJDL� GDWD� XML�� 'DWD� ODWLK�
PHUXSDNDQ� GDWD� \DQJ� DNDQ� GLJXQDNDQ� XQWXN� PHODWLK�
MDULQJDQ�� VHGDQJNDQ� GDWD� XML� PHUXSDNDQ� GDWD� \DQJ�
EHOXP�SHUQDK�GLJXQDNDQ�GDODP�SHODWLKDQ�MDULQJDQ�GDQ�
EHUWXMXDQ�XQWXN�PHQLODL�NLQHUMD�VXDWX� MDULQJDQ��'DODP�
SHQHOLWLDQ�LQL�WHUGDSDW�����GDWD�GLPDQD�����GDWD�DNDQ�
GLJXQDNDQ� VHEDJDL� GDWD� ODWLK� �WUDLQLQJ� GDWD�� GDQ� ����
GDWD�VHEDJDL�GDWD�XML��WHVWLQJ�GDWD�� 

����3HUDQFDQJDQ�PRGHO�MDULQJDQ�VDUDI�WLUXDQ 

5DQFDQJDQ�DUVLWHNWXU�PRGHO�MDULQJDQ�VDUDI�WLUXDQ�\DQJ�
DNDQ�GLNHPEDQJNDQ�GLVHVXDLNDQ�GHQJDQ�DSOLNDVL� \DQJ�
DNDQ� GLNHPEDQJNDQ�� 8QWXN� PHPSUHGLNVL� QLODL� 637�
\DQJ� PHPEXWXKNDQ� GDWD� PDVXNDQ� \DQJ� UHODWLI� EHVDU��
GLSHUOXNDQ�MDULQJDQ�PXOWLOD\HU�GHQJDQ�DOJRULWPD�EDFN-
SURSDJDWLRQ� GDQ� PHWRGH� SHPEHODMDUDQ� \DQJ� GLDZDVL��
'HQJDQ� EDQ\DNQ\D� GDWD� \DQJ� DNDQ� GLJXQDNDQ� GDQ�
SHUPDVDODKDQ� \DQJ� UHODWLI� NRPSOHNV� \DQJ� KDUXV�

GLVHOHVDLNDQ�� PDND� PRGHO� -67� \DQJ� DNDQ�
GLNHPEDQJNDQ� DGDODK� -67� GHQJDQ� DUVLWHNWXU� MDULQJDQ�
PXOWLOD\HU�\DQJ�WHUGLUL�GDUL����WLJD��ODSLV��\DLWX� 

�� ,QSXW� OD\HU�\DQJ� WHUGLUL�GDUL�EHEHUDSD�QHXURQ�\DQJ�
MXPODKQ\D�GLVHVXDLNDQ�GHQJDQ�SROD�PDVXNDQ� 

�� 6DWX� DWDX� OHELK� KLGGHQ� OD\HU� GHQJDQ� EHEHUDSD�
QHXURQ�\DQJ�MXPODKQ\D�GLODNXNDQ�GHQJDQ�WULDO�DQG�
HUURU�� \DQJ� GLSLOLK� DGDODK� \DQJ� PHQJKDVLONDQ�
NRQYHUJHQVL� GHQJDQ� MXPODK� LWHUDVL� �HSRFK�� SDOLQJ�
VHGLNLW� 

�� 2XWSXW� OD\HU� \DQJ� WHUGLUL� GDUL� EHEHUDSD� QHXURQ�
WHUJDQWXQJ�SDGD�SROD�NHOXDUDQ�\DQJ�GLLQJLQNDQ� 

6HODQMXWQ\D� XQWXN� PHQGDSDWNDQ� MDULQJDQ� GHQJDQ�
SHUIRUPD� WHUEDLN� GLODNXNDQ� WULDO� DQG� HUURU� SDGD�
DUVLWHNWXU�MDULQJDQ��WULDO�SDGD�MXPODK�KLGGHQ�OD\HU�GDQ�
MXPODK� QHXURQ� SDGD� KLGGHQ� OD\HU��� 6HODLQ� LWX� GDSDW�
SXOD� GLODNXNDQ� WULDO� SDGD� IXQJVL� DNWLYDVL� �VLJPRLJ�
ELSRODU�IXQJVL� WDQVLJ�DWDX�VLJPRLG�ELQHU�IXQJVL� ORJVLJ��
GDQ�XML�FRED�SDGD�IXQJVL�SHODWLKDQ��7UDLQOP��WUDLQFJE��
WUDLQFJS�� WUDLQFJI�� WUDLQUS�� WUDLQJG[�� WUDLQJGD��
WUDLQJGP� DWDX� WUDLQJG��� 9DULDVL� MXJD� GDSDW� GLODNXNDQ�
GHQJDQ� PHPYDULDVLNDQ� SDUDPHWHU� SHODWLKDQ� VHVXDL�
GHQJDQ� IXQJVL� SHODWLKDQ� \DQJ� GLJXQDNDQ� �HSRFK��
OHDUQLQJ�UDWH��JRDO��GOO�� 

6HEDJDL� FRQWRK�� EHULNXW� DGDODK� WULDO� \DQJ� GLODNXNDQ�
GHQJDQ� SURVHV� YDULDVL� VHVXDL� GHQJDQ� \DQJ� WHODK�
GLMHODVNDQ�VHEHOXPQ\D� 

𝑋𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 =  
𝑋𝑐𝑢𝑟𝑟𝑒𝑛𝑡 − ((𝑋𝑚𝑎𝑥 + 𝑋𝑚𝑖𝑛)/2)

(𝑋𝑚𝑎𝑥 − 𝑋𝑚𝑖𝑛)/2
 ��� 

��0RGHO�L��7UDLQOPB�+/B�1���� �  

)XQJVL�DNWLYDVL   7DQVLJ )XQJVL�DNWLYDVL   7DQVLJ 

)XQJVL�SHODWLKDQ   7UDLQOP )XQJVL�SHODWLKDQ   7UDLQOP 

/DSLVDQ�WHUVHPEXQ\L   � /DSLVDQ�WHUVHPEXQ\L   � 

1HXURQ�/DSLVDQ�7HUVHPEXQ\L   � 1HXURQ�/DSLVDQ�7HUVHPEXQ\L   �� 

��0RGHO�L��7UDLQOPB�+/B��1���� �  

��0RGHO�L��7UDLQOPB�+/B�1�+/��B��+/��� ��0RGHO�L��7UDLQOPB�+/B�1�+/��B��1�+/��� 

)XQJVL�DNWLYDVL   7DQVLJ )XQJVL�DNWLYDVL   7DQVLJ 

)XQJVL�SHODWLKDQ   7UDLQOP )XQJVL�SHODWLKDQ   7UDLQOP 

/DSLVDQ�WHUVHPEXQ\L   � /DSLVDQ�WHUVHPEXQ\L   � 

1HXURQ�/DSLVDQ�7HUVHPEXQ\L��   � 1HXURQ�/DSLVDQ�7HUVHPEXQ\L��   � 

1HXURQ�/DSLVDQ�7HUVHPEXQ\L��   � 1HXURQ�/DSLVDQ�7HUVHPEXQ\L��   �� 

��0RGHO�L��WUDLQFJEB�+/B�1��� ��0RGHO�L��WUDLQFJEB�+/B��1��� 

)XQJVL�DNWLYDVL   7DQVLJ )XQJVL�DNWLYDVL   7DQVLJ 

)XQJVL�3HODWLKDQ   7UDLQFJE )XQJVL�3HODWLKDQ   7UDLQFJE 

/DSLVDQ�WHUVHPEXQ\L   � /DSLVDQ�WHUVHPEXQ\L   � 

1HXURQ�/DSLVDQ�7HUVHPEXQ\L   � 1HXURQ�/DSLVDQ�7HUVHPEXQ\L   �� 

-LND�PHQJJXQDNDQ���KLGGHQ� OD\HU�EHOXP�PHQGDSDWNDQ� MDULQJDQ�SHUIRUPD� WHUEDLN��YDULDVL�GDSDW�GLODNXNDQ�GHQJDQ�
PHQDPEDK�MXPODK�KLGGHQ�OD\HU� 

-LND�PHQJJXQDNDQ�IXQJVL�SHODWLKDQ�7UDLQOP�EHOXP�PHQGDSDWNDQ�MDULQJDQ�GHQJDQ�NLQHUMD�WHUEDLN��VHODQMXWQ\D�GDSDW�
GLODNXNDQ�YDULDVL�GHQJDQ�PHQJJDQWL�IXQJVL�SHODWLKDQ�ODLQQ\D� 
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-LND�PHQJJXQDNDQ�IXQJVL�DNWLYDVL�VLJPRLG�ELSRODU�EHOXP�
PHQGDSDWNDQ� MDULQJDQ� NLQHUMD� WHUEDLN�� PDND� GDSDW�
GLODQMXWNDQ� GHQJDQ� PHPYDULDVLNDQQ\D� PHQMDGL� IXQJVL�
DNWLYDVL�VLJPRLG�ELQHU��3URVHV�SHODWLKDQ�GDSDW�GLKHQWLNDQ�
MLND� WHODK�PHPSHUROHK� MDULQJDQ� GHQJDQ� QLODL�06(�NHFLO�
GDQ�5�\DQJ�PHQGHNDWL��� 

����3HQJXMLDQ�PRGHO�MDULQJDQ�VDUDI�WLUXDQ 

3HQJXMLDQ� PRGHO� MDULQJDQ� \DQJ� WHODK� GLNHPEDQJNDQ�
EHUWXMXDQ�XQWXN�PHQJXNXU�NHWHSDWDQ�DWDX�NLQHUMD�PRGHO�
MDULQJDQ� GDODP� PHPSUHGLNVL� QLODL� NHOXDUDQ� \DQJ�
NHPXGLDQ�GLEDQGLQJNDQ�GHQJDQ�QLODL�DVOLQ\D��7RORN�XNXU�
\DQJ�GLJXQDNDQ�GDODP�PHQLODL� DNXUDVL� GDODP�SHQHOLWLDQ�
LQL� DGDODK� QLODL� 506(� GDQ� 0$(�� 6XDWX� SHUVDPDDQ�
GLNDWDNDQ�PHPLOLNL�DNXUDVL�\DQJ�EDLN�MLND�PHPLOLNL�QLODL�
506(� GDQ� 0$(� \DQJ� NHFLO�� 5XPXV� \DQJ� GLJXQDNDQ�
GDODP�PHQJKLWXQJ� 506(� GDQ�0$(� GDSDW� GLOLKDW� SDGD�
3HUVDPDDQ�����GDQ�3HUVDPDDQ�����EHULNXW� 

 

 

 

'LPDQD�506(� DGDODK�5RRW�0HDQ� 6TXDUH� (UURU��0$(�
DGDODK�0HDQ�$EVROXWH�(UURU��IL�DGDODK�QLODL�DVOL��\L�DGDODK�
QLODL�KDVLO�SUHGLNVL��Q�DGDODK�MXPODK�GDWD� 

���+DVLO�GDQ�.HVLPSXODQ 

����+DVLO�WDKDS�SHPEXDWDQ�PRGHO 

$UVLWHNWXU�MDULQJDQ�GLODNXNDQ�GHQJDQ�FDUD�WULDO�DQG�HUURU�
MXPODK� KLGGHQ� OD\HU�� QHXURQ�� GDQ� IXQJVL� DNWLYDVL� SDGD�
PRGHO�-67��0RGHO�WHUEDLN�PHUXSDNDQ�DUVLWHNWXU�MDULQJDQ�
GLPDQD� QLODL� 5� SDGD� GDWD� WUDLQLQJ� GDQ� GDWD� XML� QLODLQ\D�
SDOLQJ� PHQGHNDWL� ��� 3DGD� SHQHOLWLDQ� LQL� GLGDSDWNDQ�
EDKZD�MDULQJDQ�GHQJDQ�SHUIRUPD�WHUEDLN�DGDODK�MDULQJDQ�
GHQJDQ�DUVLWHNWXU�MDULQJDQ�EHUXSD���KLGGHQ�OD\HU�GDQ����
QHXURQ� SDGD�KLGGHQ� OD\HU�PHQJJXQDNDQ� IXQJVL� DNWLYDVL�
WUDLQFJE�� $UVLWHNWXU� MDULQJDQ� \DQJ� WHODK� GLNHPEDQJNDQ�
GDSDW�GLOLKDW�SDGD�*DPEDU��� 

3HUEHGDDQ�DQWDUD�QLODL�DQWDUD�RXWSXW�GDQ�WDUJHW�SDGD�GDWD�
ODWLK�DGDODK�NHFLO�GLPDQD�QLODL�NRUHODVLQ\D�DGDODK�5WUDLQLQJ�

 ��������� 5� YDOLGDWLRQ�  ��������� 3DGD� GDWD� XML� EHGD�
DQWDUD�QLODL�RXWSXW�GDQ�WDUJHW�MXJD�NHFLO��GLPDQD�NRUHODVL��
PHQSXQ\DL� QLODL� 57HVW�  �������� GDQ� 5$OO�  ���������
+DVLO�UHJUHVL�SDGD�WDQDK�QRQ�FRKHVLYH��JUDQXODU���0RGHO�
5HJUHVL� -67� 11B1VSW� �1&��� GDSDW� GLOLKDW� SDGD�
*DPEDU��� 

����%RERW�GDQ�ELDV 

6DWX� VHW� GDWD� SDGD� LQSXW� OD\HU� WHUGLUL� GDUL� �� �OLPD��
QHXURQ� GDQ� MXPODK� QHXURQ� SDGD� ODSLVDQ� WHUVHPEXQ\L�
�KLGGHQ�OD\HU��DGD�����1HXURQ�LQSXW�OD\HU�XQWXN�PDVXN�
NH�KLGGHQ�OD\HU�KDUXV�GLKLWXQJ�ZHLJKW��ERERW��GDQ�ELDV�
PDVLQJ-PDVLQJ�� LQSXW� OD\HU� EHUXSD� PDWULN� ��[���L��
PDWULN� ERERW� EHUXSD� PDWULN� ���[���� GDQ� PDWULN� ELDV�
EHUXSD�PDWULN����[���L�VHKLQJJD� 

 

GLPDQD�>:�@�DGDODK�PDWULN�ERERW�SDGD�7DEHO���GDQ�>EL@�
DGDODK�PDWULN�ELDV�LQSXW�VHVXDL�7DEHO��� 

'HPLNLDQ� MXJD� QHXURQ� SDGD�KLGGHQ� OD\HU� XQWXN�PDVXN�
ODSLVDQ�RXWSXW��RXWSXW�OD\HU��KDUXV�GLEHUL�ERERW�GDQ�ELDV�
RXWSXW��:2��%2���VHKLQJJD� 

 

>:�@�DGDODK�PDWULN�ERERW�RXWSXW�SDGD�7DEHO���GDQ�>E2@�
DGDODK�PDWULN�ELDV�RXWSXW�SDGD�7DEHO��� 

�����+DVLO�WDKDS�SHQJXMLDQ�PRGHO 

3DGD� WDKDS� LQL� DNDQ� GLODNXNDQ� VLPXODVL� WHUKDGDS� GDWD�
PDVXNDQ� \DQJ� DGD�� EDLN� SDGD� GDWD� ODWLK� PDXSXQ� SDGD�
GDWD� XML� GDODP� PHPSUHGLNVL� QLODL� 637�� +DVLO� VLPXODVL�
NHPXGLDQ� GLEDQGLQJNDQ� GHQJDQ� QLODL� 637� DVOL� XQWXN�
PHQJKLWXQJ� QLODL� 506(� GDQ�0$(� \DQJ� GDSDW� GLOLKDW�
SDGD� 7DEHO� ��� 8QWXN� PHQJKLWXQJ� QLODL� 506(� GDQ�
0$(�� GDSDW� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ�
3HUVDPDDQ� ���� GDQ�3HUVDPDDQ� ����� 3DGD�*DPEDU� ��
GDSDW� GLOLKDW� JUDILN� DQWDUD� QLODL� 637� SUHGLNVL� GHQJDQ�
QLODL� 637� DVOL� \DQJ� VHODQMXWQ\D� GDSDW� GLWHQWXNDQ� ROHK�
QLODL�5��XQWXN�PHQJXNXU�WLQJNDW�DNXUDVL�SUHGLNVL� 

3HUKLWXQJDQ� 3UHGLNVL� QLODL� 637� GDSDW� GLKLWXQJ� VHFDUD�
PDQXDO� GHQJDQ� RSHUDVL� PDWULNV� PHQJJXQDNDQ� QLODL�

𝑅𝑀𝑆𝐸 =  ඩ
1

𝑛
෍(𝑓𝑖 − 𝑦𝑖)

2

𝑛

𝑖=1

 

𝑀𝐴𝐸 =  
1

𝑛
෍ȁ𝑓𝑖 − 𝑦𝑖ȁ

𝑛

𝑖=1

 

��� 

��� 

 
*DPEDU����$UVLWHNWXU�MDULQJDQ�11B1VSW��1&� 

 
*DPEDU����0RGHO�UHJUHVL�-67�11B1VSW��1&� 

[𝑍1]40𝑥1,(𝑖) = [𝑊1]40𝑥5,(𝑖) [𝐼]5𝑥1,(𝑖) + [𝑏𝑖]40𝑥1,(𝑖) ��� 

[𝑌1]1𝑥1,(𝑖) = [𝑍1]1𝑥40,(𝑖) [𝑊2]40𝑥1,(𝑖) + [𝑏𝑜 ]1𝑥1,(𝑖) ��� 
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7DEHO����%RERW�GDUL�LQSXW�OD\HU�NH�KLGGHQ�OD\HU�>:,@ 

:L�� ����� :L�� -����� :L�� -����� :L�� -����� :L�� ����� 
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:L�� -����� :L�� -����� :L�� -����� :L�� ����� :L�� -����� 

:L�� ����� :L�� ����� :L�� ����� :L�� ����� :L�� ����� 

:L�� ����� :L�� -����� :L�� ����� :L�� -����� :L�� ����� 

:L�� -����� :L�� -����� :L�� -����� :L�� ����� :L�� ����� 

:L�� -����� :L�� ����� :L�� -����� :L�� ����� :L�� -����� 

:L�� ����� :L�� -����� :L�� -����� :L�� ����� :L�� ����� 
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PDWULNV� ERERW� GDQ� PDWULNV� ELDV� GHQJDQ� ODQJNDK-
ODQJNDK�EHULNXW� 

�� 1RUPDOLVDVL�GDWD�PDVXNDQ�;L�VHVXDL�GHQJDQ�IXQJVL�
DNWLYDVL� \DQJ� GLJXQDNDQ�� 'DODP� SHQHOLWLDQ� LQL��
GLODNXNDQ� QRUPDOLVDVL� GDWD� GHQJDQ� PHQJJXQDNDQ�
IXQJVL� DNWLYDVL� VLJPRLG� ELSRODU�� GDWD�
GLWUDQVIRUPDVLNDQ� PHQMDGL� UHQWDQJ� -�� KLQJJD� ���
3URVHV� QRUPDOLVDVL� PHQJJXQDNDQ� SHUVDPDDQ� �����
'DWD� PDVXNDQ� WHUGLUL� GDUL� �� QHXURQ� VHKLQJJD� GDWD�
PDVXNDQ�QRUPDOLVDVL�GLWDPSLONDQ�GDODP�PDWULNV�;�
RUGH��[��^>;@�[����L�`�GLPDQD�L�DGDODK�MXPODK�GDWD� 

 ,QSXW�/D\HU�� 

�� 6HODQMXWQ\D� DGDODK� PHQJKLWXQJ� RSHUDVL� SDGD�
ODSLVDQ� WHUVHPEXQ\L� �KLGGHQ� OD\HU��� 3URVHV�
SHUKLWXQJDQ� GHQJDQ� SHUNDOLDQ� PDWULNV�� +LGGHQ�
OD\HU� WHUGLUL� GDUL� ��� QHXURQ�� ROHK� NDUHQD� LWX� ERERW�
GDUL�LQSXW�OD\HU�NH�KLGGHQ�OD\HU�GLWDPSLONDQ�GDODP�
PDWULNV�:,� RUGH� �[��� ^>:,@�[���� �L�`� GDQ� ELDV� GDUL�
LQSXW� OD\HU� NH� KLGGHQ� OD\HU� GLWDPSLONDQ� GDODP�
PDWULNV� E,� RUGH� �[��� ^>%,@�[���� �L�`�� 6HODQMXWQ\D�

SHUNDOLDQ� PDWULNV� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ�
3HUVDPDDQ�����EHULNXW� 

+LGGHQ�/D\HU�LQSXW�� 

 

�� $NWLINDQ�KLGGHQ�OD\HU�VHVXDL�GHQJDQ�IXQJVL�DNWLYDVL�
\DQJ� GLJXQDNDQ�� 5XPXV� \DQJ� GLJXQDNDQ� DGDODK�
UXPXV�DNWLYDVL�VLJPRLG�ELSRODU�� 

 

GHQJDQ�PHQJJXQDNDQ�3HUVDPDDQ�EHULNXW�� 
+LGGHQ�/D\HU�RXWSXW�� 

 

�� 3HUKLWXQJDQ� GL� ODSLVDQ� NHOXDUDQ�� 3URVHV�
SHQJKLWXQJDQQ\D� PHQJJXQDNDQ� SHUNDOLDQ� PDWULNV�
GLPDQD� OD\HU� NHOXDUDQ� GLWDPSLONDQ� GDODP� PDWULNV�
�[��� 1LODL� KLGGHQ� OD\HU� GLWDPSLONDQ� GDODP�PDWULNV�
�[���� ERERW� GDUL� KLGGHQ� OD\HU� KLQJJD� RXWSXW� OD\HU�
GDODP� PDWULNV� �[���� GDQ� QLODL� ELDV� GDODP� PDWULNV�
�[��3URHV� SHUKLWXQJDQ� GHQJDQ� PHQJJXQDNDQ�
SHUNDOLDQ� PDWULNV� GHQJDQ� PHQJJXQDNDQ� 3HUVDPDDQ�
EHULNXW� 

2XWSXW�/D\HU�� 
 
 

�� )XQJVL� DNWLYDVL� \DQJ� GLJXQDNDQ� SDGD� ODSLVDQ�
NHOXDUDQ� DGDODK� IXQJVL� OLQLHU� GHQJDQ� 3HUVDPDDQ�
EHULNXW� 

2XWSXW�� 

 

7DEHO����%LDV�GDUL�LQSXW�OD\HU�NH�RXWSXW�OD\HU�>%,@ 

EK� -����� EK� ����� EK� ����� EK� ����� EK� -����� 

EK� ����� EK� -����� EK� ����� EK� ����� EK�� -����� 

EK�� -����� EK�� -����� EK�� ����� EK�� ����� EK�� -����� 

EK�� -����� EK�� ����� EK�� ����� EK�� ����� EK�� ����� 

EK�� -����� EK�� ����� EK�� -����� EK�� -����� EK�� -����� 

EK�� -����� EK�� -����� EK�� -����� EK�� ����� EK�� -����� 

EK�� ����� EK�� -����� EK�� -����� EK�� ����� EK�� ����� 

EK�� -����� EK�� -����� EK�� -����� EK�� ����� EK�� ����� 

7DEHO����%RERW�GDUL�KLGGHQ�OD\HU�NH�RXWSXW�OD\HU�>:2@ 

:R� ����� :R� -����� :R� -����� :R� ����� :R� -����� 

:R� -����� :R� -����� :R� -����� :R� ����� :R�� ����� 

:LR�� ����� :R�� -����� :R�� -����� :R�� ����� :R�� ����� 

:R�� ����� :R�� -����� :R�� ����� :R�� ����� :R�� -����� 

:R�� -����� :R�� -����� :R�� ����� :R�� -����� :R�� ����� 

:R�� -����� :R�� -����� :R�� -����� :R�� ����� :R�� -����� 

:R�� ����� :R�� -����� :R�� ����� :R�� ����� :R�� -����� 

:R�� ����� :R�� ����� :R�� ����� :R�� ����� :R�� -����� 

7DEHO��� %LDV�GDUL�KLGGHQ�OD\HU�NH�RXWSXW�OD\HU�>%�@��0DWULNV�
 �[�� 

E� -����� 

7DEHO����8NXUDQ�DNXUDVL�11B1VSW��1&� 

7LQMDXDQ 'DWD�/DWLK 'DWD�8ML 

506( ����� ����� 

0$( ����� ����� 

[𝑋𝑖]1𝑥5,(𝑖) =
1 − 𝑒𝑋𝑖

1 + 𝑒𝑋𝑖
 �D� 

𝑍𝑖]1𝑥40,(𝑖) = [𝑋𝑖]1𝑥5,(𝑖)[𝑊𝐼]5𝑥40,(𝑖) + [𝑏𝑖]1𝑥40,(𝑖) �E� 

𝑓(𝑥) =
1 − 𝑒−𝑥

1 + 𝑒−𝑥
 

[𝑍𝑜]1𝑥40,(𝑖) = 𝑓([𝑍𝑖]𝑖) =
1 − 𝑒−[𝑍𝑖 ]𝑖

1 + 𝑒−[𝑍𝑖 ]𝑖
 �F� 

𝑌𝑖 = [𝑍𝑜]1𝑥40,(𝑖)[𝑊𝑜]40𝑥1,(𝑖) + [𝑏𝑜]1𝑥1,(𝑖) �G� 

�H� 𝑌 = 𝑓(𝑌𝑖) 
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/DQJNDK� WHUDNKLU� DGDODK�GH-QRUPDOLVDVL� QLODL� NHOXDUDQ�
\DQJ�GLDNWLINDQ�GHQJDQ�PHQJJXQDNDQ�3HUVDPDDQ����� 

����'LVNXVL 

.HKDQGDODQ� 0RGHO� -67� WHUEDLN� GDSDW� GLOLKDW� SDGD�
SHUEHGDDQ�DQWDUD�QLODL�637�SUHGLNVL�GDQ�QLODL�637�KDVLO�
SH\HOLGLNDQ�� (IHNWLILWDV� PRGHO� -67� \DQJ�
GLUHNRPHQGDVLNDQ��11-1VSW��1&���DNDQ�GLEDQGLQJNDQ�
GHQJDQ� SHQHOLWLDQ� VHEHOXPQ\D� XQWXN� PHQHQWXNDQ�
WLQJNDW� NHHIHNWLIDQ�� 6HEDJDL� SHPEDQGLQJ�� DNDQ�
GLODNXNDQ� SUHGLNVL� QLODL� 637� GHQJDQ� PHQJJXQDNDQ�

*DPEDU����3UHGLNVL�1-637�PHQJJXQDNDQ�-67�PRGHO�11B1VSW��11� 

*DPEDU����3UHGLNVL�QLODL�637�PHQJJXQDNDQ�NRUHODVL�$NFD������� 

*DPEDU����3UHGLNVL�QLODL�637�PHQJJXQDNDQ�NRUHODVL�0D\QH������� 

D��'DWD�7UDLQLQJ E��'DWD�7HVWLQJ 

D��'DWD�7UDLQLQJ E��'DWD�7HVWLQJ 

D��'DWD�7UDLQLQJ E��'DWD�7HVWLQJ 

NRUHODVL� NRQYHQVLRQDO� *DPEDU� �� ROHK� $NFD� �$NFD��
������� *DPEDU� �� ROHK�0D\QH� �3�� 0D\QH�� ������ GDQ�
*DPEDU� �� ROHK� $KPHG� GNN� �$KPHG� HW� DO��� �������
3URVHV� SUHGLNVL� QLODL� 637� LQL� PHQJJXQDNDQ� QLODL� .F�
VHSHUWL� \DQJ� GLMHODVNDQ� SDGD� EDJLDQ� SHQGDKXOXDQ��
7DEHO� �� GL� EDZDK� LQL� PHQDPSLONDQ� QLODL� 506(� GDQ�
0$(� 

����3UHGLNVL�EHUGDVDUNDQ�PRGHO�WHUEDLN 

0RGHO� NRUHODVL� WHUEDLN� DGDODK� DSDELOD� QLODL� SUHGLNVL�
VDPD�DWDX�PHQGHNDWL�QLODL�WDUJHW��QLODL�DVOL���.HGHNDWDQ�
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*DPEDU����.RUHODVL�SHQJJXQDDQ�1-637�$KPHG�HW�DO�������� 

7DEHO����3UHGLNVL�QLODL�637�PHQJJXQDNDQ�NRUHODVL�NRQYHQVLRQDO 

3HQHOLWLDQ 
'DWD�/DWLK 'DWD�8ML 

506( 0$( 506( 0$( 

$NFD������� ������ ����� ������ ������ 

0D\QH������� ����� ����� ����� ����� 

$KPHG�HW�DO�������� ����� ����� ����� ����� 

1XJURKR�HW�DO�������� ����� ����� ����� ����� 

 
D��'DWD�7UDLQLQJ E��'DWD�7HVWLQJ 

*DPEDU����'HVLJQ�FKDUW�SUHGLNVL�1-637�96�1-637�DVOL 

D��'DWD�7UDLQLQJ E��'DWD�7HVWLQJ 

D��'DWD�7UDLQLQJ E��'DWD�7HVWLQJ 

*DPEDU�����%DJDQ�GHVDLQ�TF�96�1-637 
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QLODL�SUHGLNVL�GDQ�QLODL�WDUJHW�ELVD�WHUOLKDW�GDUL�QLODL�5���
-LND� QLODL� 5� ��� DUWLQ\D� QLODL� SUHGLNVL� VDPD� GHQJDQ�
QLODL�WHUJHW 

*DPEDU� �� �D�� GDQ� �E�� DGDODK� GLDJUDP� GHVDLQ� DQWDUD�
QLODL� 637� \DQJ� GLSUHGLNVL� GDQ� QLODL� 637� DVOL�� 'DODP�
GHVLJQ� FKDUW� LQL�� GLWDPSLONDQ� JDULV� UHJUHVL� OLQLHU� GDUL�
SUHGLNVL� GHQJDQ� -67� GDQ� SUHGLNVL� GHQJDQ� NRUHODVL�
NRQYHQVLRQDO�� 3UHGLNVL� 1-637� PHQJJXQDNDQ� -67�
PHPEHULNDQ� KDVLO� \DQJ� OHELK� DNXUDW� GDQ� HIHNWLI�
GLEDQGLQJNDQ� GHQJDQ� NRUHODVL� NRQYHQVLRQDO�� KDO� LQL�
WHUOLKDW�PHODOXL�QLODL�5��-67��ZDUQD�PHUDK��\DQJ�OHELK�
EHVDU�DWDX�PHQGHNDWL���GLEDQGLQJNDQ�GHQJDQ�SHUNLUDDQ�
NRQYHQVLRQDO��3DGD�GDWD�ODWLK�5�� ��������GDQ�GDWD�XML�
5�� �������� 

*DPEDU����D��GDQ��E��PHUXSDNDQ�GHVLJQ�FKDUW�DQWDUD�
QLODL� WDKDQDQ� XMXQJ� �TF�� GDQ� QLODL� 637� �1-637��� SDGD�
JUDILN� LQL� PHQXQMXNNDQ� JDEXQJDQ� UHJUHVL� OLQLHU� GDUL�
GDWD� DVOL�� SUHGLNVL� PHQJJXQDNDQ� -67� GDQ� SUHGLNVL�
PHQJJXQDNDQ� �� NRUHODVL� GHQJDQ� SHQHOLWL� VHEHOXPQ\D��
3DGD�JUDILN� LQL� WHUOLKDW� MHODV�EDKZD�UHJUHVL� OLQLHU�SDGD�
-67� PHQXQMXNNDQ� KDVLO� \DQJ� VDQJDW� PHQGHNDWL� GDWD�
DVOL�� WHUOLKDW� EDKZD� UHJUHVL� OLQLHU� SDGD� -67� �KLWDP��
KDPSLU�EHUWHSDWDQ�GHQJDQ� UHJUHVL� OLQLHU�SDGD�GDWD�DVOL�
�SDGD�PHUDK��� GLPDQD� GDSDW� GLDUWLNDQ� EDKZD� SUHGLNVL�
GHQJDQ� -67� KDPSLU� PHQGHNDWL� QLODL� VHEHQDUQ\D� GL�
ODSDQJDQ�� 

6HODQMXWQ\D� XQWXN� PHQJHWDKXL� HIHNWLIDV� SUHGLNVL� QLODL�
637�PHQJJXQDNDQ� MDULQJDQ� VDUDI� WLUXDQ�GLEDQGLQJNDQ�
GHQJDQ� SUHGLNVL� QLODL� 637� PHQJJXQDNDQ� NRUHODVL�
NRQYHQVLRQDO�� 3DGD� 7DEHO� �� GL� EDZDK� LQL�� EHEHUDSD�
FRQWRK�SHUEDQGLQJDQ�SUHGLNVL�QLODL�637�PHQJJXQDNDQ�
MDULQJDQ�VDUDI�WLUXDQ�GDQ�NRUHODVL�NRQYHQVLRQDO� 

���.HVLPSXODQ 

%HUGDVDUNDQ� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ��
GLGDSDWNDQ�NHVLPSXODQ�VHEDJDL�EHULNXW� 

�� -DULQJDQ� VDUDI� WLUXDQ� GLDQJJDS�PDPSX� GDQ� HILVLHQ�
GDODP� PHPSUHGLNVL� QLODL� 637� SDGD� SHQHOLWLDQ� LQL��
3HUQ\DWDDQ� LQL� GLGXNXQJ� GHQJDQ� QLODL� HUURU� \DQJ�
NHFLO�GDQ� WLQJNDW�DNXUDVL�\DQJ� WLQJJL�GLEDQGLQJNDQ�
GHQJDQ� NRUHODVL� NRQYHQVLRQDO�� 3DGD� GDWD� ODWLK�
GLGDSDWNDQ�QLODL�506(��������0$(�������GDQ�5��
������� VHGDQJNDQ� SDGD� GDWD� XML� GLGDSDWNDQ� QLODL�
506(��������0$(��������GDQ�5��������� 

�� $UVLWHNWXU� MDULQJDQ� VDUDI� WLUXDQ� GHQJDQ� SHUIRUPD�
WHUEDLN� GLGDSDWNDQ� \DLWX� PRGHO� GHQJDQ� �� KLGGHQ�
OD\HU� GDQ� ��� QHXURQ� SDGD� KLGGHQ� OD\HU�� )XQJVL�
DNWLYDVL� \DQJ� GLJXQDNDQ� DGDODK� VLJPRLG� ELSRODU�
WDQVLJ�� IXQJVL�SHODWLKDQ�WUDLQFJE�GDQ�PHQJJXQDNDQ�
DOJRULWPD�%DFNSURSDJDWLRQ� 

�� 'HVLJQ� FKDUW� KXEXQJDQ� DQWDUD�1-637�$VOL� GDQ�1-
637� SUHGLNVL� VHSHUWL� SDGD�*DPEDU� ��� GDQ� GHVLJQ�
FKDUW� DQWDUD� QLODL� TF� GDQ� 1-637� VHSHUWL� SDGD�
*DPEDU����PHQXQMXNNDQ�EDKZD�SUHGLNVL�QLODL�637�
PHQJJXQDNDQ�-67�PHQXQMXNNDQ�KDVLO�\DQJ�KDPSLU�
PHQGHNDWL� GHQJDQ� QLODL� GL� ODSDQJDQ�� KDO� LQL� GDSDW�
GLOLKDW� GDUL� JDULV� UHJUHVL� GDWD� DVOL� KDPSLU�
EHUKLPSLWDQ� GHQJDQ� JDULV� UHJUHVL� SUHGLNVL� GHQJDQ�
-67�� 

8FDSDQ�7HULPD�.DVLK 

7HULPD� NDVLK� SHQXOLV� XFDSNDQ� NHSDGD� /DERUDWRULXP�
0HNDQLND�7DQDK�)DNXOWDV�7HNQLN�8QLYHUVLWDV�5LDX�GDQ�
MXJD�NHSDGD�&9��*HRWHNQLN�0XOWL�6HUYLFHV�\DQJ�WHODK�
PHQ\HGLDNDQ� GDWD� KDVLO� SHQJXMLDQ� ODSDQJDQ� GDQ�
SHQJXMLDQ� ODERUDWRULXP�� 'DWD-GDWD� WHUVHEXW� VDQJDW�
EHUJXQD� EDJL� SHQXOLV� GDODP� SURVHV� SHQHOLWLDQ� KLQJJD�
SHQHOLWLDQ�LQL�VHOHVDL� 

'DIWDU�3XVWDND 

$KPHG��6��0���$JDLE\��6��:���	�$EGHO-5DKPDQ��$��+��
��������$�XQLILHG�&37-637�FRUUHODWLRQ�IRU�QRQ-
FUXVKDEOH�DQG�FUXVKDEOH�FRKHVLRQOHVV�VRLOV��$LQ�
6KDPV�(QJLQHHULQJ�-RXUQDO����������–�� 

7DEHO����9HULILNDVL�SUHGLNVL�1-637�PHQJJXQDNDQ�11B1VSW��1&��GHQJDQ�NRUHODVL�NRQYHQVLRQDO�ROHK�SHQHOLWL�VHEHOXPQ\D� 

1R 

9DULDEHO�%HEDV 2XWSXW 

&37 3URSHUWLHV�7DQDK 1-637��EORZV�IW� 

,QSXW 2XWSXW��3UHGLNVL� $VOL 

T& 
�N3D� 

I6 
�N3D� 

s�Y 
�N3D� 

6DQG 
��� 

)LQHV 
��� 

$NFD 
������ 

0D\QH 
������ 

$KPHG 
������ 

1XJURKR 
������ $670 

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

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

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

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

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

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

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

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

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

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

�� ��������� ������ ������� ����� ����� ������ ������ ������ ������ �� 
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$NFD��1����������&RUUHODWLRQ�RI�637-&37�GDWD�IURP�WKH�
8QLWHG� $UDE� (PLUDWHV��(QJLQHHULQJ� *HRORJ\�� ��
��–�������–��� 

$ODP�� 0��� $DTLE�� 0��� 6DGLT�� 6��� 0DQGRNKDLO�� 6�� -���
$GHHO��0��%���0DTVRRG-8U-5HKPDQ��	�.DNDU��1��
$�� �������� (PSLULFDO� 637-&37� FRUUHODWLRQ� IRU�
VRLOV� IURP� /DKRUH�� 3DNLVWDQ�� ,23� &RQIHUHQFH�
6HULHV�� 0DWHULDOV� 6FLHQFH� DQG� (QJLQHHULQJ�� ���
��� 

&KHQ�� <�-/��� $]]DP�� 5��� 	� =KDQJ�� )�-%�� �������� 7KH�
GLVSODFHPHQW� FRPSXWDWLRQ� DQG� FRQVWUXFWLRQ� SUH-
FRQWURO� RI� D� IRXQGDWLRQ� SLW� LQ� 6KDQJKDL� XWLOL]LQJ�
)(0� DQG� LQWHOOLJHQW� PHWKRGV�� *HRWHFKQLFDO� 	�
*HRORJLFDO�(QJLQHHULQJ�������������–����� 

GRV�6DQWRV��0��'���	�%LFDOKR��.��9����������3URSRVDOV�RI�
637-&37� DQG� '3/-&37� FRUUHODWLRQV� IRU� VDQG\�
VRLOV� LQ� %UD]LO�� -RXUQDO� RI� 5RFN� 0HFKDQLFV� DQG�
*HRWHFKQLFDO�(QJLQHHULQJ������������–����� 

(U]LQ��<��� 	�7XVNDQ��<�� �������� 3UHGLFWLRQ� RI� VWDQGDUG�
SHQHWUDWLRQ� WHVW� �637�� YDOXH� LQ� ,]PLU�� 7XUNH\�
XVLQJ� UDGLDO� EDVLV� QHXUDO� QHWZRUN�� &HODO� %D\DU�
hQLYHUVLWHVL�)HQ�%LOLPOHUL�'HUJLVL����–���� 

)HUQDQGR�� +��� 1XJURKR�� 6�� $��� 6XU\DQLWD�� 5��� 	�
.LNXPRWR�� 0�� �������� 3UHGLFWLRQ� RI� 637� YDOXH�
EDVHG�RQ�&37�GDWD�DQG�VRLO�SURSHUWLHV�XVLQJ�$11�
ZLWK� DQG� ZLWKRXW� QRUPDOL]DWLRQ�� ,QWHUQDWLRQDO�
-RXUQDO� RI� $UWLILFLDO� ,QWHOOLJHQFH� 5HVHDUFK�� ������
���–���� 

*KDGHUL�� $��� $EEDV]DGHK� 6KDKUL�� $��� 	� /DUVVRQ�� 6��
��������$Q�DUWLILFLDO�QHXUDO�QHWZRUN�EDVHG�PRGHO�
WR� SUHGLFW� VSDWLDO� VRLO� W\SH� GLVWULEXWLRQ� XVLQJ�
SLH]RFRQH� SHQHWUDWLRQ� WHVW� GDWD� �&37X��� %XOOHWLQ�
RI�(QJLQHHULQJ�*HRORJ\�DQG�WKH�(QYLURQPHQW����
���������–����� 

*RK�� $�� 7�� &�� �������� 3UREDELOLVWLF� QHXUDO� QHWZRUN� IRU�
HYDOXDWLQJ� VHLVPLF� OLTXHIDFWLRQ� SRWHQWLDO��
&DQDGLDQ�*HRWHFKQLFDO�-RXUQDO������������–����� 

-DNVD��0��%�� ��������7KH� LQIOXHQFH�RI� VSDWLDO�YDULDELOLW\�
RQ� WKH� JHRWHFKQLFDO� GHVLJQ� SURSHUWLHV� RI� D� VWLII��
RYHUFRQVROLGDWHG�FOD\��3K�'��7KHVLV��8QLYHUVLW\�RI�
$GHODLGH��$XVWUDOLD���'HFHPEHU� 

.XR��<��/���-DNVD��0��%���/\DPLQ��$��9���	�.DJJZD��:��
6�� �������� $11-EDVHG� PRGHO� IRU� SUHGLFWLQJ� WKH�
EHDULQJ�FDSDFLW\�RI�VWULS�IRRWLQJ�RQ�PXOWL-OD\HUHG�
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