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.RQVHS� PHQJHOROD� NRWD� GHQJDQ� SHPDQIDDWDQ� 7HNQRORJL� ,QIRUPDVL� GDQ� .RPXQLNDVL�
�7,.� \DQJ�VDDW� LQL GLNHQDO�GHQJDQ�VPDUW�FLW\��3HVDWQ\D�NHPDMXDQ�WHNQRORJL�PHQMDGL�
WDQWDQJDQ SHQJHOROD�NRWD�XQWXN�EHUWUDQVIRUPDVL� 'LEXWXKNDQ VROXVL� \DQJ� WHSDW� XQWXN�
PHQGXNXQJ�LQIUDVWUXNWXU�WHNQRORJL�\DQJ GLJXQDNDQ��3HQJJXQDQ ELJ�GDWD�SDGD�WHNQRORJL�
VPDUW� FLW\� PHUXSDNDQ� VDODK� VDWX� FDUD� \DQJ� GDSDW GLJXQDNDQ� XQWXN� PHQ\HOHVDLNDQ
WDQWDQJDQ�\DQJ�GLKDGDSL��%LJ�GDWD GDSDW�PHQJHOROD�VXPEHU�GD\D�VHFDUD�HIHVLHQ��0HWRGH�
\DQJ�GLJXQDNDQ�SDGD SHQHOLWLDQ�LQL�DGDODK�VHEXDK�NDMLDQ�SXVWDND�WHUNDLW�SHPDQIDDWDQ�
ELJ� GDWD� SDGD� VPDUW� FLW\�� 3HQHOLWLDQ� LQL�PHQXQMXNNDQ� EHEHUDSD�PRGHO� DQDOLWLN� \DQJ�
VHULQJ�GLJXQDNDQ�GDODP�DQDOLVLV�ELJ�GDWD SDGD�VPDUW�FLW\��+DO�LQL�PHPXQJNLQNDQ�XQWXN�
VROXVL� EHUEDJDL� NRPSRQHQ� GL NRWD FHUGDV�� +DVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� SRWHQVL�
DWDXSXQ�PDQIDDW�SDGD�VHOXUXK�NRPSRQHQ�VPDUW�FLW\�

.DWD�NXQFL�� $QDO\WLFV��%LJ�'DWD��6PDUW�&LW\��7HNQRORJL�,QIRUPDVL

,� 3(1'$+8/8$1

.RQVHS�
NRWD�FHUGDV
�WHODK�FXNXS�SRSXODU�SDGD�DUHD�NHELMDNDQ�GDODP�EHEHUDSD�

WDKXQ�WHUDNKLU��&DUDJOLX��%R��	�1LMNDPS���������.RWD�FHUGDV�DGDODK�NRWD�\DQJ�PDPSX�

PHQHUDSNDQ IOHNVLELOLWDV�� WUDQVIRUPDELOLWDV�� VLQHUJL�� GDQ� LQGLYLGXDOLWDV� �*LIILQJHU��

������ )RNXV� XWDPDQ\D� WDPSDN� SDGD� SHUDQ� LQIUDVWUXNWXU� 7HNQRORJL� ,QIURPDVL� GDQ�

.RPXQLNDVL �VHODQMXWQ\D� GLVLQJNDW� 7,.��� 0HVNLSXQ� EDQ\DN� SHQHOLWLDQ� MXJD� WHODK�

GLODNXNDQ� SDGD� SHUDQ� PDQXVLD� �� SHQGLGLNDQ�� VRVLDO� OLQJNXQJDQ� VHEDJDL� SHQGRURQJ�

SHQWLQJ�SHUWXPEXKDQ�VHEXDK�NRWD�PDMX�

6DODK� VDWX� WDQWDQJDQ� GDODP� SHQHUDSDQ� VPDUW� FLW\ DGDODK� GDWD� \DQJ� DGD� GL�

OLQJNXQJDQ�SHPHULQWDKDQ�VHEXDK�NRWD�EHOXP�GLPDQIDDWNDQ�VHFDUD�PDNVLPDO��VHKLQJJD�

LQWHJUDVL�GDWD�PDVLK�VXOLW�GLODNXNDQ��6XSDQJDW��������� ,QWHJUDVL�GDWD�PHQMDGL�SHQWLQJ�
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NDUHQD�GDWD�GDQ�LQIRUPDVL�DGDODK�NRPSRQHQ�XWDPD�GDODP�SHQJDPELODQ�NHSXWXVDQ��+DO�

LQL�GDSDW�GLDWDVL�GHQJDQ�VDODK�VDWX�FDUD�\DLWX�SHPDQIDDWDQ�ELJ�GDWD�

'LGRURQJ� ROHK� SHUWXPEXKDQ� 7,.� \DQJ� EHUNHPEDQJ� SHVDW� GDQ�PHPDVXNL� HUD�

\DQJ� GLVHEXW� ELJ� GDWD�� %HUEHNDO� GDWD� GHQJDQ� YROXPH� \DQJ� VDQJDW� EHVDU�� NRWD� GDSDW�

GLXEDK�VHFDUD�GUDPDWLV�GDODP�PHQJHPEDQJNDQ�NRWD�SLQWDU��:X�HW�DO����������0HVNLSXQ�

WLGDN�PHPLOLNL�NHWHWDSDQ WHQWDQJ�GHILQLVL�ELJ�GDWD��QDPXQ�GDSDW�GLVLPSXONDQ�ELJ�GDWD�

PHQJDFX� SDGD� �� 9¶V� �*DUWQHU�� Q�G�� \DLWX� YROXPH�� YDULHW\�� GDQ� YHORFLW\ \DQJ�

PHQHNDQNDQ� SDGD� VHMXPODK� EHVDUQ\D� GDWD�� IRUPDW� UHNDPDQ� GDWD�� GDQ� NHFHSDWDQ�

PHQJKDVLONDQ�GDWD��%LJ�GDWDPHPEHULNDQ�SHOXDQJ�EHVDU�XQWXN�PHQJLGHQWLILNDVL�NRUXSVL��

NULPLQDO��WDQWDQJDQ�GDQ�DQFDPDQ�VHUWD�PHQJDPELO�NHSXWXVDQ�GL�PDVD�GHSDQ��

7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�EDJDLPDQD�ELJ�GDWD�GDSDW�

GLPDQIDDWNDQ�VHEDJDL�VDODK�VDWX�IDNWRU�SHQWLQJ�GDODP�PHPEDQJXQ�NRQVHS�VPDUW�FLW\��

'HQJDQ�PHODNXNDQ�NDMLDQ�WHUKDGDS�SHQHOLWLDQ�SHQHOLWLDQ�VHEHOXPQ\D��PDND�SHUWDQ\DDQ�

SHQHOLWLDQ�SDGD�DUWLNHO�LQL�DGDODK�EDJDLPDQD�SHPDQIDDWDQ�ELJ�GDWD�SDGD�NRQVHS�VPDUW�

FLW\�GDQ�DSD�VDMD PRGHO�DQDOLWLN�\DQJ�SDOLQJ�VHULQJ�GLJXQDNDQ GDODP�SHQJHPEDQJDQQ\D�

,,� 0(72'2/2*,�3(1(/,7,$1

3HQHOLWLDQ�\DQJ�GLODNXNDQ�EHUXSD�NDMLDQ��OLWHUDWXUH�UHYLHZ��DWDX�VWXGL�SXVWDND�

WHUKDGDS� EHEHUDSD� DUWLNHO� LOPLDK� \DQJ� EHUNDLWDQ� GHQJDQ� SHPDQIDDWDQ� ELJ� GDWD� SDGD�

LPSOHPHQWDVL� VPDUW� FLW\�� $OXU� DWDX� WDKDSDQ� SDGD� VHEXDK� SHQHOLWLDQ� GLEXWXKNDQ� DJDU�

GDSDW� WHUVXVXQ� VHFDUD� VLVWHPDWLV��$GDSXQ� DOXU� SDGD� SHQHOLWLDQ LQL� GLJDPEDUNDQ� SDGD�

*DPEDU����

*DPEDU��� $OXU�3HQHOLWLDQ

3DGD�*DPEDU����WHUOLKDW�EDKZD�DOXU�SHQHOLWLDQ�LQL�WHUGLUL�DWDV����OLPD� ODQJNDK�

SRNRN�� 3HQHOLWLDQ� GLPXODL� GHQJDQ� SHQHOXVXUDQ� PDVDODK� \DQJ� DNDQ� GLMDGLNDQ� WRSLN�

SHPEDKDVDQ��6HODQMXWQ\D�DGDODK�PHODNXNDQ�NDMLDQ�SXVWDND�\DQJ�EHUKXEXQJDQ�GHQJDQ�

VXE\HN�SHQHOLWLDQ��3DGD�WDKDSDQ�LQL�SHQHOLWL�PHODNXNDQ�SHQHOLWLDQ�EHUXSD NDMLDQ�SXVWDND�

GHQJDQ�PHPSHODMDUL� SHQHOLWLDQ� \DQJ� VHMHQLV� GDQ� VHEHOXPQ\D� SHUQDK� GLODNXNDQ� ROHK�
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SHQHOLWL�ODLQQ\D��7XMXDQQ\D�LDODK�DJDU PHQGDSDWNDQ�LQIRUPDVL WHUNDLW WRSLN SHQHOLWLDQ

\DQJ� WHODK� GLWHQWXNDQ� 'HQJDQ� SHQHOXVXUDQ� WHUVHEXW PDND� DNDQ GLNHWDKXL� JDPEDUDQ�

SHQHOLWLDQ \DQJ�WHODK GLODNXNDQ GDQ EHUNDLWDQ�HUDW�GHQJDQ SHPDQIDDWDQ�ELJ�GDWD�SDGD�

NRQVHS�VPDUW�FLW\� +DVLO�SHQHOLWLDQ�LQL�MXJD�GLGDVDUL�EHEHUDSD�KDO�\DQJ SHUOX�GLNHWDKXL�

WHUOHELK�GDKXOX�GDQ EHUNDLWDQ�GHQJDQ�SHQFDULDQ�LQIRUPDVL��\DLWX�NRQVHS�VPDUW�FLW\�GDQ�

NRQVHS�ELJ�GDWD�VHFDUD�XPXP��

$� .RQVHS�6PDUW�&LW\�

6HEDJDL�NRQVHS�\DQJ�GLNHQDO�VHFDUD�SRSXOHU�WHWDSL�GLJXQDNDQ�GHQJDQ�QDPD�\DQJ�

EHUEHGD�GDQ�GDODP�NHDGDDQ�\DQJ�EHUEHGD��EHUEDJDL�YDULDQ�NRQVHSWXDO�\DQJ�GLKDVLONDQ�

PHQJJDQWL�NDWD�VPDUW GHQJDQ�NDWD DOWHUQDWLI�ODLQQ\D� %HEHUDSD�GHILQLVL�VPDUW�FLW\ SDGD

7DEHO� � WHODK� GLNHPXNDNDQ� GDQ� GLDGRSVL� EDLN� GDODP� SHQJJXQDDQ� SUDNWLV� PDXSXQ�

DNDGHPLN��

7DEHO����'HILQLVL�6PDUW�&LW\�

3HQHOLWL 'HILQLVL

*LIILQJHU
������

.RWD�\DQJ�EHUNLQHUMD�EDLN�GHQJDQ�FDUD�SDQGDQJ�NH�GHSDQ�GDODP�ELGDQJ�
HNRQRPL�� PDV\DUDNDW�� SHPHULQWDKDQ�� WUDQVSRUWDVL�� OLQJNXQJDQ�� GDQ�
NHJLDWDQ�ZDUJD�QHJDUD�\DQJ�PDQGLUL�

+DOO HW�DO��
������

.RWD� \DQJ� PHPDQWDX� GDQ� PHQJLQWHJUDVLNDQ� VHPXD� LQIUDVWUXNWXU��
PHUHQFDQDNDQ� NHJLDWDQ� SHPHOLKDUDDQ� \DQJ� SUHYHQWLI�� GDQ� PHPDQWDX�
DVSHN�NHDPDQDQ�VDPELO PHPDNVLPDONDQ�OD\DQDQ�NHSDGD�ZDUJDQ\D�

&KHQ�
������

.RWD� \DQJ� PHPDQIDDWNDQ� NHPDPSXDQ� NRPXQLNDVL� GDQ� VHQVRU� \DQJ�
GLPDVXNNDQ NH� LQIUDVWUXNWXU� NRWD� XQWXN� PHQJRSWLPDONDQ� VHOXUXK�
LQIUDVWUXNWXU \DQJ�PHQGXNXQJ�NHKLGXSDQ�VHKDUL�KDUL

&DUDJOLX�HW�
DO��������

.RWD� FHUGDV� \DQJ� EHULQYHVWDVL� GHQJDQ� VHOXUXK� VXPEHU� GD\D� WHUPDVXN�
LQIUDVWUXNWXU�WUDGLVLRQDO�GDQ�PRGHUQ���7,.�GHQJDQ�SHQJHORODDQ�6'$�\DQJ�
HIHNWLI�PHODOXL�SHQJHORODDQ \DQJ�ELMDNVDQD�

*LIILQJHU������� PHQJLGHQWLILNDVL�HQDP�NRPSRQHQ�XWDPD VPDUW�FLW\�\DLWX VPDUW�

HQYLURQPHQW� VPDUW�HFRQRP\��VPDUW�JRYHUQDQFH��VPDUW�PRELOLW\��VPDUW�OLYLQJ�GDQ�VPDUW�

SHRSOH� 0HODOXL���NRPSRQHQ�LQL�*LIILQJHU������� PHODNXNDQ�SHQJXNXUDQ�WHUKDGDS�NRWD�

NRWD�\DQJ�DGD�GL�(URSD��0RGHO�LQLSXQ�WHODK�PHQMDGL�XPXP�GLJXQDNDQ�GL�QHJDUD�PDMX�
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WHUPDVXN� GL ,QGRQHVLD� GDQ� GDODP� SHQJHPEDQJDQ� VPDUW� FLW\� HURSD� EHUGDVDUNDQ�

SHQJHPEDQJDQ�HURSD������

6HWLDS� GLPHQVL� LQL� GDSDW� GLDGRSVL� ROHK� SHPHULQWDK� NRWD�SURYLQVL� XQWXN�

GLVHVXDLNDQ� GDQ� GLPRGLILNDVL� VHVXDL� GHQJDQ� VWUXNWXU�� EXGD\D� GDQ� PDV\DUDNDWQ\D��

%HEHUDSD� NRWD� GL� ,QGRQHVLD� MXJD� WHODK� PHPXODL� NRQVHS� VPDUW� FLW\� LQL� GHQJDQ�

PHPDQIDDWNDQ�WHNQRORJL�VHEDJDL�HQDEOHU��7HNQRORJL�PHUXSDNDQ�VDODK�VDWX�NXQFL \DQJ�

GDSDW�GLJXQDNDQ�XQWXN�PHQJHWDKXL�VHMDXK�PDQD�NHVLDSDQ�SHPHULQWDK�GDODP�SHQHUDSDQ�

NRQVHS�VPDUW�FLW\��

%� .RQVHS�%LJ�'DWD

.RQVHS�ELJ�GDWD PHQFDNXS�NXPSXODQ�GDWD�GHQJDQ�XNXUDQ�GL�OXDU�NHPDPSXDQ�

DODW�SHUDQJNDW�OXQDN�\DQJ�ELDVD�GLJXQDNDQ�XQWXN�PHQDQJNDS��PHQ\LPSDQ��PHQJHOROD��

GDQ�PHPSURVHV� GDWD �.DWDULD� 	�0LWWDO�� ������� .RQVHS� ELJ� GDWD WHODK� GLGHILQLVLNDQ�

PHODOXL�PRGHO��9��\DQJ�GLGHILQLVLNDQ�SDGD�WDKXQ������ROHK�/DQH\���������6HODQMXWQ\D��

*DUWQHU �Q�G�� PHPSHUEDUXL�GHILQLVL�ELJ�GDWD�VHEDJDL �

x 9ROXPH ��DOLUDQ�GDWD�\DQJ�PDVXN�GDQ�YROXPH�GDWD�NXPXODWLI�

x 9HORFLW\ �� PHUHSUHVHQWDVLNDQ� NHFHSDWDQ� GDWD� \DQJ� GLJXQDNDQ� XQWXN� PHQGXNXQJ�

LQWHUDNVL�GDQ�GLKDVLONDQ�ROHK�LQWHUDNVL

x 9DULHW\ ��PHQDQGDNDQ�EHUEDJDL�IRUPDW�GDWD�GDQ�VWUXNWXU�GDWD�\DQJ�WLGDN�NRPSDWLEHO�

GDQ�WLGDN�NRQVLVWHQ�

%LJ�GDWD PHPLOLNL�SRWHQVL�XQWXN�PHPEDQWX�RUJDQLVDVL�PHQLQJNDWNDQ�SHOD\DQDQ�

GDQ�PHPEXDW�NHSXWXVDQ�\DQJ�OHELK�FHSDW�GDQ�OHELK�FHUGDV��%HUEDJDL�GDWD�GLNXPSXONDQ�

GDUL�VHMXPODK�VXPEHU�WHUPDVXN�HPDLO��SHUDQJNDW�VHOXOHU��DSOLNDVL��EDVLV�GDWD��GDQ�VDUDQD�

ODLQQ\D��'DWD�LQL�GLIRUPDW��GLPDQLSXODVL��GLVLPSDQ�GDQ�NHPXGLDQ�GLDQDOLVLV��VHKLQJJD�

GDSDW�PHPEDQWX�RUJDQLVDVL XQWXN�PHQLQJNDWNDQ OD\DQDQ��%LJ�GDWD�PHPLOLNL�EHEHUDSD�

NRPSRQHQ�XWDPD�\DQJ�WHODK�GLULQFLNDQ�ROHK�0DQ\LND��HW�DO� ������ GLDQWDUDQ\D�WHNQLN�

XQWXN� PHQJDQDOLVLV GDWD� VHSHUWL� PDFKLQH� OHDUQLQJ�� GDQ� 1/3� �1DWXUDO� /DQJXDJH�

3URFHVVLQJ��� WHNQRORJL� VHSHUWL� %,� �%XVLQHVV� ,QWHOOLJHQFH��� &ORXG� &RPSXWLQJ�� GDQ�

GDWDEDVH VHUWD�YLVXDOLVDVL�VHSHUWL�EDJDQ��JUDILN��GDQ�WDPSLODQ�GDWD�ODLQQ\D�
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%LJ�GDWD PHPLOLNL�SRWHQVL�EHVDU�XQWXN�PHQLQJNDWNDQ�OD\DQDQ�NRWD�SLQWDU��+DO�

LQL PHPXQJNLQNDQ�VROXVL�XQWXN�WUDQVSRUWDVL�\DQJ�HILVLHQ��NHDPDQDQ�SXEOLN��NHVHKDWDQ�

PDV\DUDNDW� GHQJDQ� SHPDQIDDWDQ GDUL� VROXVL� 7,. EHUEDVLV� ELJ� GDWD� 3DGD� WDEHO� ���

GLMDEDUNDQ�EHEHUDSD�SHQHOLWLDQ�WHUNDLW�SHPDQIDDWDQ�ELJ�GDWD�SDGD�LPSOHPHQWDVL�VPDUW�

FLW\�� 3HQFDULDQ� DUWLNHO� GLODNXNDQ� GL� EHEHUDSD� VLWXV� XQWXN� PHQJDNVHV� MXUQDO� QDVLRQDO�

PDXSXQ� LQWHUQDVLRQDO�� 6HODQMXWQ\D�� GLODNXNDQ� SHQJNDMLDQ� VHFDUD� PHQ\HOXUXK� DJDU�

GLGDSDWNDQ�LQIRUPDVL�WHUNDLW�GHQJDQ�WRSLN�SHQHOLWLDQ�\DQJ�GLODNXNDQ�

3DGD�7DEHO���GLMDEDUNDQ�EHEHUDSD�SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�SDGD�DVSHN�

SHPDQIDDWDQ�ELJ�GDWD�SDGD�NRQVHS�VPDUW�FLW\��+DO�LQL�PHPEXNWLNDQ�EDKZD�SHQHUDSDQ�

WHNQRORJL�ELJ�GDWD�PHQMDGL�SHQWLQJ�GDODP�SHQJHPEDQJDQ�VHEXDK�NRWD�XQWXN�PHQMDGL�

OHELK�EDLN��0XODL�GDUL�PDVDODK�HNRQRPL��VRVLDO�EDKNDQ�GDODP�GXQLD�NHVHKDWDQ�VDQJDW�

PHPEDQWX�PHQGLDJQRVLV�NRQGLVL�SDVLHQ��PHQHPXNDQ�SROD�GDQ�PDPSX PHQJLGHQWLILNDVL

ULVLNR�GDQ�SHOXDQJ�\DQJ�MXJD�PXQJNLQ�WHUMDGL�GL�PDVD�GHSDQ��

7DEHO����&RQWRK�3HPDQIDDWDQ�%LJ�'DWD�SDGD�'LPHQVL�6PDUW�&LW\

.RPSRQHQ
6PDUW�&LW\

3HPDQIDDWDQ�%LJ�'DWD
SDGD�6PDUW�&LW\

0RGHO�
$QDOLWLN

3HQHOLWL

6PDUW�
(FRQRP\

x 0HQLQJNDWNDQ�GD\D�VDLQJ�GHQJDQ�
PHQJDQDOLVD�SHULODNX�NRQVXPHQ�H�
FRPPHUFH�

x 0HQJXODV�RQOLQH�UHYLHZ�SDGD�ELVQLV�
SHUKRWHODQ�GDQ�SDULZLVDWD

x 0HQGXNXQJ�OD\DQDQ�VKDULQJ�
HFRQRP\�EHUEDVLV�,R7�GHQJDQ�
,QIUDWVUXNWXU�$,�

3UHGLFWLYH�
$QDO\WLFV

6RFLDO�0HGLD�
$QDO\WLFV
3UHGLFWLYH�
$QDO\WLFV

6KDR�	�<DR�
������

;LDQJ�HW�DO��
������

+DVVDQDLQ�HW�
DO��������

6PDUW�0RELOLW\ x 0HQJLGHQWLINDVL�ZLOD\DK�GHQJDQ�
WXQWXWDQ�PRELOLWDV�\DQJ�WLQJJL���
WUDIILF�IORZ�SUHGLFWLRQ�

x 0HQJDQDOLVLV�GDWD�VLVWHP�
WUDQVSRUWDVL�GDQ�GLVWULEXVL�\DQJ�
GLEXDW�ROHK�*OREDO�3RVLWLRQLQJ�
6\VWHP��*36��XQWXN�PHQHPXNDQ�
UXWH�WHUFHSDW�

3UHGLFWLYH�
$QDO\WLFV

3UHGLFWLYH�
$QDO\WLFV

:DQJ�HW�DO��
��������/L�HW�
DO��������
1LX�HW�DO��
��������

0HKPRRG�	�
*UDKDP�������

6PDUW 3HRSOH x 0HODNXNDQ�DQDOLWLN�SDGD�PHGLD�
VRVLDO�XQWXN�PHQJHWDKXL�WUHQG���
VLWXDVL�WHUNLQL

6RVLDO�0HGLD�
$QDO\WLFV

3UHGLFWLYH�
$QDO\WLFV

5RHVVREL\DWQR�
HW�DO� ������

<DQFKXQ�	�
/LQ�������
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x 2SWLPDOLVDVL�SDULZLVDWD�WHUKDGDS�
SHQJXQMXQJ�EHUGDVDUNDQ�
SHUNHPEDQJDQ�HNRQRPL

x 0HODNXNDQ�DQDOLWLN�WHUKDGDS�
SHULODNX�SHODMDU�XQWXN�PHQLQJNDWNDQ�
NXDOLWDV�EHODMDU�

3UHGLFWLYH�
$QDO\WLFV

)XMLPXUD�HW�DO��
������

6PDUW�/LYLQJ x 0HQLQJNDWNDQ�OD\DQDQ�NHVHKDWDQ�
EHUEDVLV�PRELOH�KHDOWKFDUH���
HOHFWURQLF�KHDOWK�UHFRUG��VHSHUWL�
UHVSRQ�GDUXUDW�GDQ�GLDJQRVLV�
SHQ\DNLW��

x 0HPIDVLOLWDVL�SHUHQFDQDDQ�NRWD�
GHQJDQ�PHQJJXQDNDQ�EHUEDJDL�MHQLV�
SHQ\HEDUDQ�VHQVRU�

0RELOH�
$QDO\WLFV

3UHGLFWLYH�
$QDO\WLFV

0��&KHQ�HW�DO
��������

,VWHSDQLDQ�	�
$O�$Q]L�
������

6WDQLYODV�HW�DO��
������

6PDUW�
*RYHUQDQFH

x 0HPSUHGLNVL�GDQ�PHQFHJDK�SURSHUWL�
��KXQLDQ�\DQJ�NRVRQJ��PHQ\HGLDNDQ�
VXPEHU�VLQJOH�LQIRUPDWLRQ XQWXN�
ZDUJD�NHSDGD�OHPEDJD�SHPHULQWDK�

x 3HQHQWXDQ�NHELMDNDQ�PHQJJXQDNDQ�
JHRVRFLDO�PHGLD GDWD

3UHGLFWLYH�
$QDO\WLFV

6RFLDO�0HGLD�
$QDO\WLFV

.LP�HW�DO��
������

=RRN�������

6PDUW�
(QYLURQPHQW

x 3UR\HN�VPDUW�JULG�\DQJ�GLWHUDSNDQ�
PHQJJXQDNDQ�LQIUDVWUXNWXU�F\EHU
NRPSXWDVL�XQWXN�PHPDVWLNDQ�
VXPEHU�HQHUJL�\DQJ�HILVLHQ�GDQ�
DQGDO�

x 0HQJJXQDNDQ�ELJ�GDWD XQWXN�
PHQLQJNDWNDQ�UHVSRQV�NULVLV�GDQ�
NHWDKDQDQ�EHQFDQD�

3UHGLFWLYH�
$QDO\WLFV

3UHGLFWLYH�
$QDO\WLFV

=KRX��)X��	�
<DQJ�������

<DQJ��6X� 	�
&KHQ�������

6HFDUD� NHVHOXUXKDQ� GDUL� KDVLO� VWXGL� SXVWDND� \DQJ� GLODNXNDQ� WHUNDLW� GHQJDQ�

PHWRGH�DQDOLWLN \DQJ�GLJXQDNDQ��GLWHPXNDQ�EDKZD�����SHQHOLWLDQ�WHUVHEXW�PHODNXNDQ�

SUHGLFWLYH�DQDO\WLFV��KDO LQL�GDSDW�GLOLKDW�SDGD�*DPEDU����6NHPD�WHUVHEXW�PHQDQGDNDQ�

EDKZD�IRNXV�SHQHOLWLDQ�WHUNDLW�SHPDQIDWDDQ�ELJ�GDWD�SDGD�VPDUW�FLW\�PDVLK�GLODNXNDQ�

GHQJDQ�EHUEDJDL�WHNQLN�VWDWLVWLN�GDUL�SHPRGHODQ�SUHGLNWLI �SUHGLFWLYH�DQDO\WLFV���(QDP�

NRPSRQHQ�VPDUW�FLW\�VHFDUD�NHVHOXUXKDQ� WHODK�GLKXEXQJNDQ�GHQJDQ�SHPDQIDDWDQ�ELJ�

GDWD��

6HLULQJ�EHUNHPEDQJQ\D�WHNQRORJL�GL�GXQLD�PD\D��WUHQ�PHPEDFD�SROD�SHULODNX�

PHODOXL� PHGLD� VRVLDO� PXODL� GLPDQIDDWNDQ� ROHK� 3HPHULQWDK� �� 2UJDQLVDVL� XQWXN�

PHQGDSDWNDQ� LQIRUPDVL� \DQJ� OHELK� FHSDW� GDQ� UHDO�WLPH�� 'DSDW� GLOLKDW� SDGD� VNHPD�

SHQHOLWLDQ� GL� DWDV�� VRFLDO�PHGLD� DQDO\WLF� SDGD� VPDUW� FLW\� GLJXQDNDQ� SDGD� NRPSRQHQ�
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VPDUW� HFRQRP\�� VPDUW� SHRSOH� GDQ� VPDUW� JRYHUQDQFH�� 6RVLDO� PHGLD� DQDO\WLFV�PDVLK�

PHQMDGL� EDKDQ� DQDOLVLV� SHPHULQWDK� VHODPD� EHEHUDSD� WDKXQ� WHUDNKLU� NDUHQD� GDSDW�

ODQJVXQJ�PHQJHWDKXL�WUHQ�DWDX�NRQGLVL�PDV\DUDNDWQ\D��UHDO�WLPH���DSDODJL�MLND�GLNDLWNDQ�

GHQJDQ�PDVDODK�SHQ\HEDUDQ�EHULWD�KRD[��

*DPEDU����6NHPD�3HQHOLWLDQ�7HUNDLW�0RGHO�$QDO\WLFV�SDGD�6PDUW�&LW\

3DGD� VPDUW� HFRQRP\�� ELDVDQ\D� GLODNXNDQ� XQWXN� PHQJHWDKXL� WHVWLPRQL� DWDX�

UHYLHZ�SHODQJJDQ�\DQJ�GLWXOLVNDQ�SDGD�DNXQ�PHGLD�VRVLDO�PHUHND��'DWD�GDUL�PHGLD�VRVLDO�

WHUVHEXW�GLNXPSXONDQ�GDQ�GLDQDOLVD�XQWXN�PHQMDGL�VHEXDK�EDKDQ�SHUWLPEDQJDQ��8QWXN�

VPDUW�SHRSOH��DQDOLWLN�VRFLDO�PHGLD�GDSDW�GLJXQDNDQ�VHEDJDL�MDODQ�NHSDGD�SHPHULQWDK�

XQWXN�PHPEHULNDQ�PDVXNDQ�DWDX�NULWLN�WHUKDGDS�OD\DQDQ�GDQ�SHPHULQWDK�DNDQ�PHUHVSRQ�

GHQJDQ�FHSDW�GHQJDQ�PHPEHUL�WDQJJDS�GDUL�KDVLO�DQDOLVLV�PHGLD�VRVLDO��6HGDQJNDQ XQWXN�

PRELOH� DQDO\WLFV� SDGD� NRPSRQHQ� VPDUW� FLW\� PDVLK� EHUSHOXDQJ� FXNXS� EHVDU� XQWXN�

GLODNXNDQ�SHQHOLWLDQ DWDX�SHQJHPEDQJDQ�PRGHO�DQDO\WLF��6HVXDL�GHQJDQ�KDVLO�NDMLDQ��

SHPDQIDDWDQ�PRELOH�DQDO\WLFV�PDVLK�GLJXQDNDQ�XQWXN�SHPHFDKDQ�PDVDODK�NKXVXVQ\D�

WHUNDLW� NHVHKDWDQ� \DQJ� PDVXN� GDODP� NRPSRQHQ� VPDUW� OLYLQJ� 7LGDN� PHQXWXS�

NHPXQJNLQDQ� WHUGDSDW� SHQHOLWLDQ� GHQJDQ� DVSHN� \DQJ� VDPD� QDPXQ� EHUDGD� SDGD�

NRPSRQHQ \DQJ�EHUEHGD�
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,9� 3(18783

$� .HVLPSXODQ�

6HLULQJ�GHQJDQ�EHUNHPEDQJQ\D�WUHQ ELJ�GDWD�GL EHUEDJDL�VHNWRU�NHKLGXSDQ��ELJ�

GDWDPHPLOLNL�SRWHQVL�EHVDU�XQWXN�PHQLQJNDWNDQ�OD\DQDQ�PDV\DUDNDW�GHQJDQ�GXNXQJDQ�

LQIUDVWUXNWXU� WHNQRORJL�SDGD�VHOXUXK�NRPSRQHQ�VPDUW�FLW\� +DVLO�NDMLDQ�SXVWDND�\DQJ�

WHODK� GLODNXNDQ� PHQXQMXNNDQ SUHGLFWLYH� DQDO\WLFV� PDVLK� VHULQJ� GLJXQDNDQ� GDODP�

PHPEXDW�SUHGLNVL� WHQWDQJ�NRQGLVL \DQJ�PXQJNLQ� WHUMDGL� 6HODLQ�SUHGLFWLYH�DQDO\WLFV��

SHQGHNDWDQ�DQDOLWLN�ELJ�GDWD�ODLQQ\D�MXJD�WHODK�EDQ\DN�GLJXQDNDQ�VHEDJDL�SHQGHNDWDQ�

\DQJ� VHVXDL� GHQJDQ� NHEXWXKDQ� DQDOLVLV \DLWX� VRFLDO� PHGLD� DQDO\WLFV� GDQ� PRELOH�

DQDO\WLFV�

%� 6DUDQ

3HQHOLWLDQ� LQL� GLKDUDSNDQ GDSDW� PHPEHULNDQ� ZDZDVDQ� EDUX� DWDXSXQ PHQMDGL�

UHIHUHQVL� WDPEDKDQ�GDODP�SHQJHPEDQJDQ�PDXSXQ SHQHOLWLDQ� WHUNDLW�SHPDQIDDWDQ�ELJ�

GDWD�SDGD�VPDUW�FLW\��3DGD�SHQHOLWLDQ�VHODQMXWQ\D�GLKDUDSNDQ�GDSDW�PHODNXNDQ�NDMLDQ�

GHQJDQ�OHELK�EDQ\DN�SHQHOLWLDQ�GDQ�GHQJDQ�PRGHO�DQDOLWLN�\DQJ�OHELK�YDULDWLI�

'$)7$5�3867$.$

&DUDJOLX��$���%R�	�1LMNDPS��3����������6PDUW�FLWLHV�LQ�(XURSH����±���

&KHQ��0���0D��<���6RQJ��-���/DL��&��)���	�+X��%����������6PDUW�&ORWKLQJ��&RQQHFWLQJ�
+XPDQ� ZLWK� &ORXGV� DQG� %LJ� 'DWD� IRU� 6XVWDLQDEOH� +HDOWK� 0RQLWRULQJ��0RELOH�
1HWZRUNV�DQG�$SSOLFDWLRQV������������±�����

&KHQ��7��0����������6PDUW�*ULGV��6PDUW�&LWLHV 1HHG�%HWWHU�1HWZRUNV���±��

)XMLPXUD�.��2JDWD��+��2NXER��)��6KLPDGD��$��<DPDGD��0��<LQ��&���1��.����������6PDUW�
3KRQH�EDVHG�'DWD�&ROOHFWLQJ�6\VWHP�IRU�$QDO\]LQJ�/HDUQLQJ�%HKDYLRUV�����±����

*DUWQHU���Q�G����:KDW�,V�%LJ�'DWD"�� *DUWQHU�,7�*ORVVDU\�� %LJ�'DWD��5HWULHYHG�-DQXDU\�
���������IURP�KWWSV���ZZZ�JDUWQHU�FRP�LW�JORVVDU\�ELJ�GDWD�

*LIILQJHU��5����������6PDUW�FLWLHV�5DQNLQJ�RI�(XURSHDQ�PHGLXP�VL]HG�FLWLHV��2FWREHU��
���2FWREHU�����±���

+DOO��5��(���%UDYHUPDQ��-���7D\ORU��-���	�7RGRVRZ��+����������7KH 9LVLRQ�RI�$�6PDUW�
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&LW\��KWWSV���GRL�RUJ���������&%2�����������������

+DVVDQDLQ��(���5DKPDQ��0��$���$OKDPLG��0��)���+RVVDLQ��0��6���*XL]DQL��0���	�5DVKLG��
0��0����������%ORFNFKDLQ�DQG�,R7�EDVHG�&RJQLWLYH�(GJH�)UDPHZRUN�IRU�6KDULQJ�
(FRQRP\� 6HUYLFHV� LQ� D� 6PDUW� &LW\�� ,(((� $FFHVV�� 33�F��� �±���
KWWSV���GRL�RUJ���������DFFHVV�������������

,VWHSDQLDQ��5��6��+���	�$O�$Q]L��7����������P�+HDOWK������1HZ�SHUVSHFWLYHV�RQ�PRELOH�
KHDOWK�� PDFKLQH� OHDUQLQJ� DQG� ELJ� GDWD� DQDO\WLFV�� 0HWKRGV�� ����0D\��� ��±����
KWWSV���GRL�RUJ���������M�\PHWK������������

.DWDULD��0���	�0LWWDO��3����������,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHU�6FLHQFH�DQG�0RELOH�
&RPSXWLQJ�%,*�'$7$��$�5HYLHZ�� ,QWHUQDWLRQDO� -RXUQDO�RI�&RPSXWHU�6FLHQFH�
DQG�0RELOH�&RPSXWLQJ�����������±�����

.LP��%��*���7ULPL��6���	�&KXQJ��-����������%LJ�GDWD�DSSOLFDWLRQ�LQ�JRYHUQPHQW�VHFWRU��
KWWSV���GRL�RUJ����������������

/DQH\��'����������$SSOLFDWLRQ�'HOLYHU\�6WUDWHJLHV�IURP�0(7$�*URXS��0(7$�'HOWD��
����)HEUXDU\�����������KWWSV���GRL�RUJ���������M�LQIVRI������������

/L��<���=KDR��/���<X��=���	�:DQJ��6����������7UDIILF�)ORZ�3UHGLFWLRQ�:LWK�%LJ�'DWDௗ��$�
/HDUQLQJ�$SSURDFK�%DVHG�RQ�6,6�&RPSOH[�1HWZRUNV������������±����

0DQ\LND��-���&KXL��0���%���%���%XJKLQ��-���'REEV��5���5R[EXUJK��&���	�+XQJ�%\HUV��$��
��������%LJ�GDWD��7KH�QH[W�IURQWLHU�IRU�LQQRYDWLRQ��FRPSHWLWLRQ�DQG�SURGXFWLYLW\�

0HKPRRG�� 5��� 	� *UDKDP�� *�� �������� %LJ� 'DWD� /RJLVWLFV�� $� KHDOWK�FDUH� 7UDQVSRUW�
&DSDFLW\�6KDULQJ�0RGHO��3URFHGLD�&RPSXWHU�6FLHQFH����������±������

1LX��;���=KX��<���&DR��4���=KDQJ��;���;LH��:���	�=KHQJ��.����������$Q�2QOLQH�7UDIILF�
3UHGLFWLRQ�%DVHG�5RXWH�)LQGLQJ�0HFKDQLVP�IRU�6PDUW�&LW\��,QWHUQDWLRQDO�-RXUQDO�
RI�'LVWULEXWHG�6HQVRU�1HWZRUNV��������

5RHVVREL\DWQR��$QJJRUR��7��3���1DLQJJRODQ��%���	�3XUZDQGHVL��(����������6RFLDO�PHGLD�
DQDO\VLV� VXSSRUWLQJ� VPDUW� FLW\� LPSOHPHQWDWLRQ� �3UDFWLFDO� VWXG\� LQ� %DQGXQJ�
GLVWULFW�������� ,QWHUQDWLRQDO�&RQIHUHQFH� RQ� ,&7� IRU� 6PDUW� 6RFLHW\�� ,&,66�������
�-XO\�����±����KWWSV���GRL�RUJ���������,&766�������������

6KDR�� )��� 	 <DR�� -�� �������� 7KH� (VWDEOLVKPHQW� RI� 'DWD� $QDO\VLV� 0RGHO� DERXW� (�
&RPPHUFH¶V�%HKDYLRU�%DVHG�RQ�+DGRRS�3ODWIRUP��3URFHHGLQJV�� �UG�,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�,QWHOOLJHQW�7UDQVSRUWDWLRQ��%LJ�'DWD�DQG�6PDUW�&LW\��,&,7%6�������
����±-DQXD�����±�����

6WDQLYODV��6���%RMLF��,���	�%HO\L��$����������6FDOLQJ�RI�&LW\�$WWUDFWLYHQHVV�IRU�)RUHLJQ�
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9LVLWRUV� WKURXJK� %LJ� 'DWD� RI� +XPDQ� (FRQRPLFDO� DQG� 6RFLDO� 0HGLD� $FWLYLW\�
$FFHVVHG�6HQVHDEOH�&LW\�/DEௗ��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�

6XSDQJDW�� 6�� +�� �������� 6PDUW� 3URYLQFH�� KWWSV���GRL�RUJ�KWWS���NQVL�����LQIR�ZS�
FRQWHQW�XSORDGV���������32:(5�32,17�352)��68+212�60$57�
3529,1&(�SGI

:DQJ��<���5DP��6���&XUULP��)���'DQWDV��(���	�6DEyLD��/��$����������$�ELJ�GDWD�DSSURDFK�
IRU� VPDUW� WUDQVSRUWDWLRQ� PDQDJHPHQW� RQ� EXV� QHWZRUN�� ,(((� �QG� ,QWHUQDWLRQDO�
6PDUW� &LWLHV� &RQIHUHQFH�� ,PSURYLQJ� WKH� &LWL]HQV� 4XDOLW\� RI� /LIH�� ,6&�� ����� �
3URFHHGLQJV���±���KWWSV���GRL�RUJ���������,6&��������������

:X��<��� =KDQJ��:��� 6KHQ�� -���0R�� =���	� 3HQJ��<�� �������� 6PDUW� FLW\� ZLWK� &KLQHVH�
FKDUDFWHULVWLFV� DJDLQVW� WKH� EDFNJURXQG� RI� ELJ� GDWDௗ�� ,GHD� �� DFWLRQ� DQG� ULVN� 7KH�
LQFUHDVH�RI�&KLQHVH�XUEDQ�SRSXODWLRQ

;LDQJ��=���'X��4���0D��<���	�)DQ��:����������$�FRPSDUDWLYH�DQDO\VLV�RI�PDMRU�RQOLQH�
UHYLHZ� SODWIRUPV�� ,PSOLFDWLRQV� IRU� VRFLDO� PHGLD� DQDO\WLFV� LQ� KRVSLWDOLW\� DQG�
WRXULVP��7RXULVP�0DQDJHPHQW��������±����

<DQFKXQ��/���	�/LQ��/����������7KH�RSWLPL]DWLRQ�GHVLJQ�RI�SUR�SRRU�WRXULVP�LQIRUPDWLRQ�
V\VWHP�LQ�VLFKXDQ�DUHD�ZLWK�LQWURGXFWLRQ�RI�ELJ�GDWD�DQDO\VLV��3URFHHGLQJV�� �����
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QWHOOLJHQW�7UDQVSRUWDWLRQ��%LJ�'DWD�DQG�6PDUW�&LW\��
,&,7%6�������������±�����

<DQJ��&���6X��*���	�&KHQ�� -�� ��������8VLQJ�ELJ�GDWD� WR� HQKDQFH� FULVLV� UHVSRQVH�DQG�
GLVDVWHU�UHVLOLHQFH�IRU�D�VPDUW�FLW\�������,(((��QG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�%LJ�
'DWD�$QDO\VLV��,&%'$����������±�����

=KRX��.���)X��&���	�<DQJ��6����������%LJ�GDWD�GULYHQ�VPDUW�HQHUJ\�PDQDJHPHQW��)URP�
ELJ�GDWD� WR�ELJ� LQVLJKWV��5HQHZDEOH�DQG�6XVWDLQDEOH�(QHUJ\�5HYLHZV������������
���±�����KWWSV���GRL�RUJ���������M�UVHU������������

=RRN��0����������&URZG�VRXUFLQJ�WKH�VPDUW�FLW\��8VLQJ�ELJ�JHRVRFLDO�PHGLD�PHWULFV�LQ�
XUEDQ� JRYHUQDQFH�� %LJ� 'DWD� 	� 6RFLHW\�� ������ �����������������
KWWSV���GRL�RUJ�������������������������


