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6DDW�LQL�SHPDQIDDWDQ�ELJ�GDWD�VXGDK�EDQ\DN�GLDQDOLVD�ROHK�SDUD�SHQHOLWL�VDODK�VDWXQ\D�DQDOLVLV�ELJ�GDWD�
GDODP�ELGDQJ�SHPDVDUDQ��%LJ�GDWD�GDSDW�GLPDQIDDWNDQ�XQWXN�PHQJDPELO�NHSXWXVDQ�DWDX�PHPXGDKNDQ�
SHQJJXQD�GDWD�GDODP�PHQJRODK�GDWD�KLQJJD�PHQJKDVLONDQ�DQDOLVD�GDWD�\DQJ�EHUJXQD�XQWXN�SHUEDLNDQ�
GL� PDVD� PHQGDWDQJ�� 7XMXDQ� SHQXOLVDQ� PDNDODK� LQL� DGDODK� SHPDQIDDWDQ� ELJ� GDWD� GDODP� ELGDQJ�
SHPDVDUDQ� GHQJDQ� SHQJHPEDQJDQ� DSOLNDVL� XQWXN� SHUDPDODQ� SHQMXDODQ� SURGXN� REDW� VDNLW� NHSDOD��
0HWRGRORJL�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�DOJRULWPD 1DLYH�%D\HV�&ODVVLILHU�� XQWXN�PHQJDQDOLVD�
GDWD�WZLWWHU�WHUNDLW�SHQJJXQD�REDW�VDNLW�NHSDOD��+DVLO�\DQJ�GLSHUROHK�GDODP�SHUDPDODQ�SHQMXDODQ�SURGXN�
REDW�VDNLW�NHSDOD�\DLWX�DNXUDVL�WHUEHVDU�GLSHUROHK�SURGXN�REDW�SDQDGRO�

.DWD�.XQFL � $QDOLVLV�%LJ�'DWD��SHPDVDUDQ��SHQJDPELODQ�NHSXWXVDQ��SHUDPDODQ

,�3(1'$+8/8$1������

3HUNHPEDQJDQ� WHNQRORJL� \DQJ� VHPDNLQ� SHVDW� PHPEHULNDQ� GDPSDN� SDGD� ELGDQJ�

SHPDVDUDQ�� \DQJ� LNXW� PHQJDODPL� SHUXEDKDQ�� 6HPXOD� SHPDVDUDQ� REDW� GLODNXNDQ� VHFDUD�

WUDGLVLRQDO��\DLWX�GHQJDQ�FDUD�ODQJVXQJ�EHUWDWDS�PXND�GHQJDQ�SHPEHOL�SHODQJJDQ��EHUNHPEDQJ�

PHQMDGL� SHPDVDUDQ� VHFDUD� GLJLWDO�� 3HPDVDUDQ GLJLWDO� WLGDN� PHQJKDUXVNDQ� SHQMXDO� XQWXN�

EHUWDWDS�PXND� GHQJDQ� SHPEHOL�SHODQJJDQ� NDUHQD�PHQJJXQDNDQ�PHGLD� LQWHUQHW�� 3HPDVDUDQ�

WUDGLVLRQDO�PHQJDQDOLVD�GDWD�GHQJDQ�VNDOD NHFLO��GDODP�EHVDUDQ�NLORE\WH��PHJDE\WH�DWDX�EDKNDQ�

JLJDE\WH��3ODWIRUP�\DQJ�GLJXQDNDQ�XQWXN�PHQJDQDOLVD�VHUWD�NDSDVLWDV�LPSOHPHQWDVLQ\D�MXJD�

WHUEDWDV���%HUEHGD�KDOQ\D�GHQJDQ�SHPDVDUDQ�GLJLWDO��GLPDQD�GDWD�\DQJ�GLJXQDNDQ�EHUDVDO�GDUL�

VRFLDO�PHGLD�GDQ�ZHEVLWH��'LPDQD�GDWD� \DQJ�GLKDVLONDQ�EHUNDSDVLWDV� WHUDE\WH�GDQ�([DE\WH��

WLGDN�WHUVWUXNWXU�GDQ�NRPSOHNV��'DWD�LQLODK�\DQJ�GLVHEXW�GHQJDQ�%LJ�GDWD�����%LJ�GDWD�DGDODK�

GDWD�PHQWDK�\DQJ�GDSDW�GL�DQDOLVLV�GDODP�YROXPH EHVDU�VHFDUD�UHDO�WLPH���%LJ�GDWD�GDSDW�GLNHOROD

GHQJDQ�EHUEDJDL�WHNQLN�VHKLQJJD�PHQJKDVLONDQ�GDWD�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHPEHULNDQ�

JDPEDUDQ� VHEDJDL� GDVDU� SHQJDPELODQ� NHSXWXVDQ�� 3ROD� \DQJ� WHUVHPEXQ\L� GDODP� GDWD� GDSDW�

GLDQDOLVLV�GHQJDQ�PHQJJXQDNDQ�DODW�EDQWX��� �(ILVLHQVL�EDLN�GDODP�ELD\D�PDXSXQ�ZDNWX�ELVD�
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GLGDSDWNDQ�GDUL�KDVLO�$QDOLVLV�ELJ�GDWD�� 6HKLQJJD�DQDOLVLV�ELJ�GDWD�GLJXQDNDQ�ROHK�EHEHUDSD�

SHUXVDKDDQ�VHEDJDL�SHQFDULDQ� LQIRUPDVL�XQWXN�PHPSHUWDKDQNDQ�VWUDWHJL�SHPDVDUDQ�PHUHND��

NHJLDWDQ�OD\DQDQ�SHODQJJDQ��GDQ�ZDZDVDQ�LQRYDWLI��+DVLO�DQDOLVLV�GDWD LQL�MXJD�GLSHUJXQDNDQ�

XQWXN� PHPDKDPL� SHODQJJDQ� VHKLQJJD� GDSDW� PHODNXNDQ� SHUDPDODQ� SHQMXDODQ�0HGLD� VRVLDO�

PHUXSDNDQ�VDODK�VDWX�PHGLD�\DQJ�GDSDW�GLJXQDNDQ�GDODP�PHQ\HOLGLNL�GDPSDN�GDUL�NHJLDWDQ�

SHPDVDUDQ�PHGLD�VRVLDO�PHUHN�PHZDK SDGD�NHWHUOLEDWDQ�SHODQJJDQ���0HGLD�VRVLDO�\DQJ�SDOLQJ�

SRSXOHU�GLJXQDNDQ�ROHK�NRQVXPHQ�GDODP�PHQ\DPSDLNDQ�DQWXVLDVPH�DGDODK�WZLWWHU��IDFHERRN�

GDQ�\RXWXEH��6HODLQ�LWX�SHQJJXQDDQ�VLWXV�ZHE�MXJD�ELVD�PHQMDGL�DODW�XNXU�GDODP�PHPDKDPL�

SULODNX�UHVSRQ�SHODQJJDQ�RQOLQH�GHQJDQ�PHQJDQDOLVD�VXPEHU�ODOX�OLQWDV�VLWXV�ZHE��PLVDOQ\D��

HPDLO��PHVLQ�SHQFDUL��LNODQ�EHUJDPEDU��WDXWDQ�VRVLDO���MDOXU�QDYLJDVL��GDQ�SHULODNX�SHQJXQMXQJ�

VHODPD� NXQMXQJDQ� VLWXV� ZHE� PHUHND� GDQ� \DQJ� PHQ\DMLNDQ� GDWD� GDODP� IRUPDW� \DQJ�

EHUPDNQD�3HUSDGXDQ� DQWDUD� VLWXV�ZHE�GDQ�PHGLD� VRVLDO� ELVD� GLODNXNDQ�GHQJDQ�SHQJJXQDDQ�

SHQDQGDDQ�KDODPDQ�GDODP�VLWXV�ZHE�GDQ�PHPEHULNDQ�WDXWDQ�GDODP PHGLD�VRVLDO��6HODLQ�VLWXV�

ZHE�GDQ�PHGLD�VRVLDO��SHODQJJDQ�SHQJJXQD�SHUDQJNDW�VHOXOHU�PHQMDGL�SHOXDQJ�EHVDU�VXPEHU�

ELJ�GDWD�GDODP�SHPDVDUDQ�GLJLWDO����7XMXDQ�SHQXOLVDQ�LQL�DGDODK�SHPDQIDDWDQ�ELJ�GDWD�GDODP�

ELGDQJ� SHPDVDUDQ� GHQJDQ� SHQJHPEDQJDQ� DSOLNDVL� XQWXN� SHUDPDODQ� SHQMXDODQ� REDW� VDNLW�

NHSDOD��0DNDODK�LQL�WHUGLUL�GDUL�SHQGDKXOXDQ��SHQHOLWLDQ�WHUNDLW��PHWRGRORJL��KDVLO�GDQ�GLVNXVL��

NHVLPSXODQ�VHUWD�GDIWDU�SXVWDND����

3HQJRODKDQ�ELJ�GDWD�WHQWX�PHPEHULNDQ�GDPSDN�EHVDU�WHUNDLW�GHQJDQ�SHUNHPEDQJDQ�

GDQ� SHQJHPEDQJDQ� VXDWX� RUJDQLVDVL� DWDX� LQVWLWXVL�� 3HPDVDUDQ�PHUXSDNDQ� VDODK� VDWX� NXQFL�

NHEHUKDVLODQ� VXDWX� SHUXVDKDDQ�� MLND� VWUDWHJL� SHPDVDUDQ� EDLN� PDND� KDVLO� NHXQWXQJDQ� VXDWX�

SHUXVDKDDQ� DNDQ� EHUWDPEDK�� %HULNXW� PHUXSDNDQ� SHQHOLWLDQ� ELJ� GDWD� GDODP� SHPDVDUDQ�����

.RPELQDVL� DQWDUD� ELJ� GDWD� GDQ� VWUDWHJL� SHPDVDUDQ� XQWXN�PHPXGDKNDQ�SURVHV� SHQJDPELODQ�

NHSXWXVDQ� SHPDVDUDQ�� 0HPXQJNLQNDQ� SHUXVDKDDQ� PHPSUHGLNVL� NHEHUKDVLODQ� SURGXNVL��

EHUGDVDUNDQ� SHQJDODPDQ� SHPDVDUDQ� PDVLQJ�PDVLQJ�'HP\VWLI\LQJ� DQDOLWLN� ELJ� GDWD� XQWXN�

LQWHOLMHQ�ELVQLV�PHODOXL�OHQVD�EDXUDQ�SHPDVDUDQ�6KDRNXQ�XQWXN�PHPLOLK�VXPEHU�GDWD�\DQJ�WHSDW�

GDQ�PHWRGH�PHQJHOROD� LQWHOLMHQ� SHPDVDUDQ� YLWDO� $QDOLWLN� ELJ� GDWD� XQWXN�PHQJHORPSRNNDQ�

PLQDW�%�%�GDODP�SURGXN�GDQ�OD\DQDQ�GDQ�PHQJKXEXQJNDQ�NOXVWHU�GHQJDQ�NLQHUMD�NHXDQJDQ�

XQWXN�PHQJDQDOLVLV�DUVLS�HPDLO�WHQWDQJ�NOXVWHU�SHUPLQWDDQ�SURGXN�DWDX�MDVD�GDODP�SHQJDWXUDQ�

%�%�VHUWD�NHWHUOLEDWDQ�SHODQJJDQ WHUKDGDS�LQRYDVL�%�%��7DQWDQJDQ�GDQ VROXVL�XQWXN�SHPDVDUDQ�

GL� HUD� GLJLWDO� 6LVWHP� %HUEDVLV� &ORXG� XQWXN� 0HQLQJNDWNDQ� 3URJUDP� /R\DOLWDV� 3HPDVDUDQ�

5HWHQVL�GL�,QGXVWUL�������
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*DPEDU�����3HQJXPSXODQ�'DWD

'DODP�DQDOLVLV�ELJ�GDWD� WHUGDSDW�EHEHUDSD�PHWRGH�SHQHOLWLDQ�\DQJ GLJXQDNDQ�� WHUJDQWXQJ�

SDGD� NRQWHNV� SHPEDKDVDQ� WRSLN� SHQHOLWLDQ�� %HULNXW� GLDQWDUDQ\D� DGDODK� PHWRGH� VHQWLPHQ�

DQDOLVLV�� VXSSRUW� YHFWRU� PDFKLQH�� WHNQLN� SHUDPDODQ� SDUDPHWLN�� WHNQLN� SUHGLNVL�� 6DODK� VDWX�

PHWRGH� GDODP� SHQHOLWLDQ� \DLWX� PHPSHUNHQDONDQ� WDNVRQRPL� SHUSDGXDQ� SHQJHWDKXDQ� XQWXN�

PHPDKDPL�KXEXQJDQ�DQWDUD�DQDOLVLV�SHPDVDUDQ�WUDGLVLRQDO��70$���DQDOLVLV�GDWD�EHVDU��%'$���

GDQ� NHEHUKDVLODQ� SURGXN� EDUX� �136��� 'HQJDQ� YROXPH� WLQJJL� GDQ� NHFHSDWDQ� LQIRUPDVL� GDQ�

SHQJHWDKXDQ�GDUL�EHUEDJDL�SHPDQJNX�NHSHQWLQJDQ�GDODP�HNRQRPL�GLJLWDO��WDNVRQRPL�EHUWXMXDQ�

XQWXN�PHPEDQWX� SHUXVDKDDQ�PHPEDQJXQ� VWUDWHJL� XQWXN�PHQJJDEXQJNDQ�SHQJHWDKXDQ�EDLN�

GDUL� SHPDVDUDQ� GDQ� GRPDLQ� GDWD� EHVDU�� 8QWXN� DQDOLVLV� ELJ� GDWD� EHUEDVLV� FORXG�� GDSDW�

PHQJJXQDNDQ� 6DDV� VLVWHP�� 'LPDQD� 6LVWHP� 6DD6� PHQFDNXS� NRPSRQHQ�NRPSRQHQ� EHULNXW��

SODWIRUP� H&RPPHUFH��'DVERU XQWXN� RSHUDWRU� SHPDVDUDQ� SHUXVDKDDQ�� (YHQW� %XV�� GDWDEDVH�

1R64/��6WUHDPLQJ�0DQDJHU��&OXVWHU 3HPEHODMDUDQ�0HVLQ��GDQ�(PDLO�0DUNHWLQJ�0LFURVHUYLFH

%HUGDVDUNDQ� WLQMDXDQ� OLWHUDWXU� GLDWDV�� XQWXN� PHODNXNDQ� SHUDPDODQ� REDW� VDNLW� NHSDOD� \DQJ�

EDQ\DN�GLJXQDNDQ�DGDODK�GHQJDQ�PHWRGH�1DLYH�ED\HV�FODVVLILHU���
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*DPEDU�����)ORZFKDUW�$SOLNDVL

*DPEDU�����7DPSLODQ�/RJLQ�$SOLNDVL
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*DPEDU�����7DPSLODQ�,QSXW�.DWHJRUL

*DPEDU�����7DPSLODQ�'DWD�7UDLQLQJ
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*DPEDU�����7DPSLODQ�'DWD�7HVWLQJ

*DPEDU�����7DPSLODQ�+DVLO�3HUDPDODQ

*DPEDU�GLDWDV�PHUXSDNDQ�WDPSLODQ�DSOLNDVL�SHUDPDODQ�SHQMXDODQ�REDW�VDNLW�NHSDOD�GHQJDQ�

PHQJJXQDNDQ�PHWRGH�QDLYH�ED\HV�
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3HPDQIDDWDQ� ELJ� GDWD� GDUL� PHGLD� VRVLDO� WZLWWHU� GDODP� ELGDQJ� SHPDVDUDQ� XQWXN�

SHUDPDODQ� SHQMXDODQ� REDW� VDNLW� NHSDOD�PHPSHUROHK� DNXUDVL� REDW� SDQDGRO� VHEHVDU� ������

ERGUH[� ������ SDUDPH[� ������ ELQWDQJ� WRHGMRH� ������� QHR]HS� IRUWH� ��������� $SOLNDVL� LQL�

EHUPDQIDDW�XQWXN�PHUDPDO�SHPDVDUDQ�REDW�\DQJ�EDQ\DN�WHUMXDO�VHKLQJJD�DSRWHNHU�GDSDW�

PHQ\HGLDNDQ�VWRN�REDW�WHUVHEXW�OHELK�EDQ\DN�

'$)7$5�3867$.$

=��;X��*��/��)UDQNZLFN��DQG�(��5DPLUH]��������³(IIHFWV�RI�ELJ�GDWD�DQDO\WLFV�DQG�WUDGLWLRQDO�
PDUNHWLQJ�DQDO\WLFV�RQ�QHZ�SURGXFW�VXFFHVV��$�NQRZOHGJH�IXVLRQ�SHUVSHFWLYH�´��-��%XV��
5HV���YRO������QR�����SS������±�����

7��%RRQH��5��*DQHVKDQ��$��-DLQ��DQG�1��5��6DQGHUV��������³)RUHFDVWLQJ�VDOHV� LQ� WKH�VXSSO\�
FKDLQ��&RQVXPHU�DQDO\WLFV�LQ�WKH�ELJ�GDWD�HUD�´��,QW��-��)RUHFDVW���YRO������QR�����SS�����±
����

6�� (UHYHOOHV�� 1�� )XNDZD�� DQG� /�� 6ZD\QH�� ������ ³%LJ� 'DWD� FRQVXPHU� DQDO\WLFV� DQG� WKH�
WUDQVIRUPDWLRQ�RI�PDUNHWLQJ�´��-��%XV��5HV���YRO������QR�����SS�����±����

6��$NWHU�DQG�6��)��:DPED�����������³%LJ�GDWD�DQDO\WLFV�LQ�(�FRPPHUFH��D�V\VWHPDWLF�UHYLHZ�
DQG�DJHQGD�IRU�IXWXUH�UHVHDUFK�´��(OHFWURQ��0DUN���YRO������QR�����SS�����±����

0��1JDER\DPDKLQD�DQG�6��<L��������³7KH�,PSDFW�RI�6HQWLPHQW�$QDO\VLV�RQ�6RFLDO�0HGLD�WR�
$VVHVV�&XVWRPHU�6DWLVIDFWLRQ��&DVH�RI�5ZDQGD�´�������,(((��WK�,QW��&RQI��%LJ�'DWD�
$QDO���SS�����±����

;��/LX� +��6KLQ��DQG�$��&��%XUQV��������³([DPLQLQJ�WKH�LPSDFW�RI�OX[XU\�EUDQG¶V�VRFLDO�PHGLD�
PDUNHWLQJ� RQ� FXVWRPHU� HQJDJHPHQW�� 8VLQJ� ELJ� GDWD� DQDO\WLFV� DQG� QDWXUDO� ODQJXDJH�
SURFHVVLQJ�´��-��%XV��5HV���QR��-DQXDU\�������SS���±���

7��+HQQLJ�7KXUDX�HW�DO� ������³7KH�LPSDFW�RI�QHZ�PHGLD�RQ�FXVWRPHU�UHODWLRQVKLSV�´��-��6HUY��
5HV���YRO������QR�����SS�����±����

-�� -lUYLQHQ� DQG� +�� .DUMDOXRWR�� ������ ³7KH� XVH� RI� :HE� DQDO\WLFV� IRU� GLJLWDO� PDUNHWLQJ�
SHUIRUPDQFH�PHDVXUHPHQW�´��,QG��0DUN��0DQDJ���YRO������SS�����±����

$�� %HQJHO�� $�� 6KDZNL�� DQG� '�� $JJDUZDO�� ������ ³6LPSOLI\LQJ� ZHE� DQDO\WLFV� IRU� GLJLWDO�
PDUNHWLQJ�´��3URF��� �����,(((�,QW��&RQI��%LJ�'DWD��,(((�%LJ�'DWD�������SS������±
�����

/��'HQJ��-��*DR��DQG�&��9XSSDODSDWL��������³%XLOGLQJ�D�ELJ�GDWD�DQDO\WLFV�VHUYLFH�IUDPHZRUN�
IRU�PRELOH�DGYHUWLVLQJ�DQG�PDUNHWLQJ�´�3URF��� ����
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=��;X��*��/��)UDQNZLFN��DQG�(��5DPLUH]��������³(IIHFWV�RI�ELJ�GDWD�DQDO\WLFV�DQG�WUDGLWLRQDO�
PDUNHWLQJ�DQDO\WLFV�RQ�QHZ�SURGXFW�VXFFHVV��$�NQRZOHGJH�IXVLRQ�SHUVSHFWLYH�´��-��%XV��
5HV���YRO������QR�����SS������±�����

7��%RRQH��5��*DQHVKDQ��$��-DLQ��DQG�1��5��6DQGHUV��������³)RUHFDVWLQJ�VDOHV� LQ� WKH�VXSSO\�
FKDLQ��&RQVXPHU�DQDO\WLFV�LQ�WKH�ELJ�GDWD�HUD�´��,QW��-��)RUHFDVW���YRO������QR�����SS�����±
����

6�� (UHYHOOHV�� 1�� )XNDZD�� DQG� /�� 6ZD\QH�� ������ ³%LJ� 'DWD� FRQVXPHU� DQDO\WLFV� DQG� WKH�
WUDQVIRUPDWLRQ�RI�PDUNHWLQJ�´��-��%XV��5HV���YRO������QR�����SS�����±����

6��$NWHU�DQG�6��)��:DPED�����������³%LJ�GDWD�DQDO\WLFV�LQ�(�FRPPHUFH��D�V\VWHPDWLF�UHYLHZ�
DQG�DJHQGD�IRU�IXWXUH�UHVHDUFK�´��(OHFWURQ��0DUN���YRO������QR�����SS�����±����

0��1JDER\DPDKLQD�DQG�6��<L��������³7KH�,PSDFW�RI�6HQWLPHQW�$QDO\VLV�RQ�6RFLDO�0HGLD�WR�
$VVHVV�&XVWRPHU�6DWLVIDFWLRQ��&DVH�RI�5ZDQGD�´�������,(((��WK�,QW��&RQI��%LJ�'DWD�
$QDO���SS�����±����

;� /LX��+��6KLQ��DQG�$��&��%XUQV��������³([DPLQLQJ�WKH�LPSDFW�RI�OX[XU\�EUDQG¶V�VRFLDO�PHGLD�
PDUNHWLQJ� RQ� FXVWRPHU� HQJDJHPHQW�� 8VLQJ� ELJ� GDWD� DQDO\WLFV� DQG� QDWXUDO� ODQJXDJH�
SURFHVVLQJ�´��-��%XV��5HV���QR��-DQXDU\�������SS���±���

7��+HQQLJ�7KXUDX�HW�DO� ������³7KH�LPSDFW�RI�QHZ�PHGLD�RQ�FXVWRPHU�UHODWLRQVKLSV�´��-��6HUY��
5HV���YRO������QR�����SS�����±����
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