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$%675$. 
/DWDU�%HODNDQJ��0DVDODK� GDODP�PHQJJXQDNDQ� WDWD�EDKDVD� WLGDN� GDSDW� GLWHPXNDQ�KDQ\D�
GDODP�EDKDVD�OLVDQ�WHWDSL�MXJD�GDODP�EHQWXN�WHUWXOLV�VHUWD�NHVXOLWDQ�PDKDVLVZD�MXJD�GLGDVDUL�
GHQJDQ�EDVLF�PHUHND�\DQJ�WLGDN�GDUL�SURJUDP�VWXGL�EDKDVD�LQJJULV��3HQHOLWLDQ�LQL�EHUWXMXDQ�
XQWXN�PHQJDQDOLVLV�WXOLVDQ�PDVLVZD�GDODP�PHODSRUNDQ�PDVDODK�NHVHKDWDQ�ROHK�PDKDVLVZD�
NHSHUDZDWDQ�,7(.(6�%DOL�� 
0HWRGH�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� GHVDLQ� H[� SRVW� IDFWR�� ODSRUDQ� WHQWDQJ� PDVDODK�
NHVHKDWDQ�\DQJ�GLDODPL�SDVLHQ�DGDODK�LQVWUXPHQ�SHQHOLWLDQ�GDUL�SHQHOLWLDQ�LQL��3HQHOLWLDQ�LQL�
PHQJJXQDNDQ�WHNQLN�VDPSOLQJ�MHQXK�GDQ�GLDQDOLVLV�PHQJJXQDNDQ�PHWRGH�DQDOLVLV�NHVDODKDQ�
GDUL�PRGHO�&RQGHU�� 
+DVLO��%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�NHVDODKDQ�\DQJ�GLEXDW�ROHK�VDPSHO�NHVDODKDQ�NDWD�NHUMD�
NHORPSRN�\DLWX���� �������������� ���������NHVDODKDQ�SHQJKXEXQJDQ�VXEMHN�–� NDWD�NHUMD��
VHUWD������������NHVDODKDQ�GDODP�SHQJJXQDDQ�NDWD�JDQWL�� 
.HVLPSXODQ��NHVLPSXODQ�GDUL�KDVLO�SHQHOLWLDQ�LQL�DGDODK�NHVDODKDQ�\DQJ�GLEXDW�ROHK�VDPSHO�
GRPLQDQ�GDODP�NDWD�NHUMD�NHORPSRN��3HQHOLWL�EHUKDUDS�KDVLO�SHPHOLWLDQ�LQL�GDSDW�GLJXQDNDQ�
VHEDJDL� XPSDQ� EDOLN� XQWXN� PHPXWXVNDQ� WHNQLN� PDMX� GDODP� PHQJDMDU� WDWD� EDKDVD� XQWXN�
PHQLQJNDWNDQ�NHPDPSXDQ�PDKDVLVZD� 
 
.DWD�.XQFL��NHVDODKDQ�DQDOLVLV��SHODSRUDQ�PDVDODK�.HVHKDWDQ 
 
$%675$&7 
%DFNJURXQG�� 3UREOHPV� LQ� XVLQJ� JUDPPDU� FDQQRW� EH� IRXQG� RQO\� LQ� VSRNHQ� ODQJXDJH� EXW�
DOVR�LQ�ZULWWHQ�IRUP��$QG�WKH�GLIILFXOWLHV�RI�VWXGHQWV�DUH�DOVR�EDVHG�RQ�WKHLU�EDVLF�QRW�IURP�
(QJOLVK� VWXG\� SURJUDPV�� 7KLV� VWXG\� DLPV� WR� DQDO\]H� VWXGHQW� ZULWLQJ� LQ� UHSRUWLQJ� KHDOWK�
SUREOHPV�E\�,7(.(6�%DOL�QXUVLQJ�VWXGHQWV�� 
0HWKRGV��7KLV�VWXG\�HPSOR\HG�DQ�H[�SRVW�IDFWR�GHVLJQ��5HSRUWLQJ�RQ�KHDOWK�SUREOHPV�H[SH�
ULHQFHG�E\�SDWLHQWV�ZHUH�WKH�UHVHDUFK�LQVWUXPHQWV�RI�WKLV�VWXG\��7KLV�VWXG\�HPSOR\HG�D�VDWX�
UDWHG�VDPSOLQJ�WHFKQLTXH�DQG�ZDV�DQDO\]HG�E\�XVLQJ�WKH�HUURU�DQDO\VLV�PHWKRG�RI�WKH�&RQ�
GHU�PRGHO�� 
5HVXOWV��%DVHG�RQ�WKH�UHVXOWV�RI�UHVHDUFK�RQ�HUURUV�PDGH�E\�D�VDPSOH�RI�JURXS�YHUE�HUURUV�
ZDV��������������������������HUURUV�FRQQHFWLQJ�VXEMHFW-YHUEV��DQG������������HUURUV� LQ�
XVLQJ�SURQRXQV�� 
&RQFOXVLRQ��7KH�FRQFOXVLRQ�IURP�WKH�UHVXOWV�RI�WKLV�VWXG\�LV�DQ�HUURU�PDGH�E\�D�GRPLQDQW�
VDPSOH� LQ�JURXS�YHUEV��5HVHDUFKHUV�KRSH� WKDW� WKH� UHVXOWV�RI� WKLV� UHVHDUFK�FDQ�EH�XVHG�DV�
IHHGEDFN�WR�GHFLGH�RQ�DGYDQFHG�WHFKQLTXHV�LQ�WHDFKLQJ�JUDPPDU�WR�LPSURYH�VWXGHQWV
�DELOL�
WLHV� 
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/$7$5�%(/$.$1* 
0HQJJXQDNDQ� EDKDVD� WLGDN� VHVHGHUKDQD�

VHSHUWL� NLWD� NDUHQD� DGD� VHSHUDQJNDW� DWXUDQ�
\DQJ�KDUXV�GLLNXWL��\DQJ�GLVHEXW�7DWD�%DKDVD��
6HEHQDUQ\D� WDWD� EDKDVD� GLJXQDNDQ� XQWXN�
PHQJDUWLNDQ� VWUXNWXU� VXDWX� EDKDVD�� +DUPHU�
������� ���� PHQ\DWDNDQ� WDWD� EDKDVD� VXDWX�
GHVNULSVL�DGDODK�VXDWX�FDUD�EDJDLPDQD�EDKDVD�
PHQJJXQDNDQ� SROD� VWUXNWXU� XQWXN� PHQ\DP�
SDLNDQ�PDNQD��-DFNVRQ�����������PHQ\DWDNDQ�
WDWD� EDKDVD� DGDODK� KLPSXQDQ� DWXUDQ� XQWXN�
EHUELFDUD�GDQ�PHQXOLV�EDKDVD�,QJJULV�GHQJDQ�
EDLN�� %DKDVD� WDQSD� WDWD� EDKDVD� DNDQ� WLGDN�
WHUDWXU� GDQ� PHQ\HEDENDQ� EHEHUDSD� PDVDODK�
NRPXQLNDVL�� VHSHUWL� NHVDODKDQ� WDWD� EDKDVD�
VHFDUD� WHUWXOLV��2OHK�NDUHQD� LWX��SHVHUWD�GLGLN�
SHUOX� PHQJHWDKXL� VLVWHP� WDWD� EDKDVD� EDKDVD�
\DQJ� PHUHND� GDSDW� EHUNRPXQLNDVL� GHQJDQ�
\DQJ� ODLQ� XQWXN� PHQWUDQVIHU� SHVDQ� GHQJDQ�
EHQDU�� 8QWXN� PHQJJXQDNDQ� EDKDVD� GHQJDQ�
EDLN�� SHODMDU� KDUXV�PHPSHODMDUL� DWXUDQ� VXDWX�
EDKDVD�DWDX�PHQJHWDKXL�FDUD�NHUMDQ\D��0HUH�
ND�WLGDN�GDSDW�PHQJKLQGDUL�NHVDODKDQ�NDUHQD�
NHVDODKDQ�VHEDJLDQ�EHVDU�WHUMDGL�GDODP�SURVHV�
SHPEHODMDUDQ�� ,WX� WHUMDGL� NDUHQD� PHUHND�
PHQJJXQDNDQ� EHQWXN� \DQJ� EHUEHGD� XQWXN�
PHQ\DPSDLNDQ� LGH�� SHUDVDDQ�� DWDX� SHVDQ�
PHUHND� VHKLQJJD�PHUHND�PHPEXWXKNDQ� EDQ�
\DN� ZDNWX� XQWXN� GDSDW� PHQJXDVDL� EDKDVD�
WDUJHW�GHQJDQ� EDLN�� 6HODLQ� LWX�� GHQJDQ�PHP�
EXDW� NHVDODKDQ��0DKDVLZD� DNDQ�PHPEDQJXQ�
SHQJHWDKXDQ�EDUX�PHUHND�� 

'RVHQ�EDKDVD�,QJJULV�PHOLKDWQ\D�VHEDJDL�
KDO�\DQJ�SHQWLQJ�VHFDUD�PHQGDVDU�XQWXN�PH�
QDQWDQJ� DVXPVL-DVXPVL� LQL�� .HVXOLWDQ� \DQJ�
GLKDGDSL�ROHK�VHWLDS�PDKDVLVZD�DNDQ�EHUYDUL�
DVL� VHVXDL� GHQJDQ� EDKDVD� DVDOQ\D�� 0DVDODK�
GDODP�PHQJJXQDNDQ� WDWD� EDKDVD� WLGDN� GDSDW�
GLWHPXNDQ� KDQ\D� GDODP� EDKDVD� OLVDQ� WHWDSL�
MXJD� GDODP� EHQWXN� WHUWXOLV�� 6HUWD� NHVXOLWDQ�
PDKDVLVZD� MXJD�GLGDVDUL� GHQJDQ�EDVLF�PHUH�
ND� \DQJ� WLGDN� GDUL� SURJUDP� VWXGL� EDKDVD�
,QJJULV��'DODP�KDO�LQL�PHUHND�\DQJ�GLPDNVXG�
DGDODK�PDKDVLVZD� NHSHUDZDWDQ� \DQJ� EHUDVDO�
GDUL�OXOXVDQ�',,,�.HSHUDZDWDQ�,7(.(6�%DOL��
$GDSXQ� WXMXDQ� XPXP�GDUL� OHPEDJD� SHQGLGL�
NDQ� ,7(.(6� %DOL� DGDODK� PDPSX� PHPEDZD�
OXOXVDQ� XQWXN� EHUVDLQJ� GL� WDUDI� LQWHUQDVLRQDO�
GHQJDQ�EHNHUMD�GL� ,QVWDQVL�5XPDK�6DNLW� OXDU�
QHJHUL��3URJUDP�XQJJXODQ�,7(.(6�%DOL�\DLWX�
6WXGHQW�([FKDQJH� MXJD�EDQ\DN�GLPLQDWL� ROHK�
PDKDVLVZD�� GDQ� ROHK� NDUHQD� LWX�� PDKDVLVZD�
GLKDUDSNDQ�PDPSX�PHQJXDVDL���NHWHUDPSLODQ�
%DKDVD� ,QJJULV�DQWDUD� ODLQ��PHPEDFD��PHQX�
OLV��PHQGHQJDUNDQ�VHUWD�EHUELFDUD�GDODP�EHU�
EDKDVD�LQJJULV� 

+DO� \DQJ� PHQGDVDU� \DQJ� KDUXV� GLNXDVDL�

ROHK� PDKDVLVZD� DGDODK� ELVD� PHQXOLV� GDODP�
EDKDVD�LQJJULV��NDUHQD�PDKDVLVZD�\DQJ�VXGDK�
PHQ\HOHVDLNDQ� XMLDQ� VNULSVL� GLWXQWXW� XQWXN�
PHQXOLV�DEVWUDN�GDODP�EDKDVD�LQJJULV�GHQJDQ�
PHQJJXQDNDQ� WDWD� EDKDVD� \DQJ� EDLN� GDQ�
EHQDU�� 3DGD� SHQXOLVDQ� DEVWUDFW� PDKDVLVZD�
GLKDUDSNDQ� PDPSX� PHULQJNDV� GDQ� PHQWHU�
MHPDKNDQ� SHQHOLWLDQ� \DQJ� PHUHND� EXDW�� 1D�
PXQ�� PDKDVLVZD� PDVLK� PHODNXNDQ� EDQ\DN�
NHVDODKDQ-NHVDODKDQ�GDODP�SHQXOLVDQ�DEVWUDFW�
WHUVHEXW��0DVDODK� DWDX�NHVDODKDQ� WDWD�EDKDVD�
VHFDUD�WHUWXOLV�GDSDW�WHUMDGL�NDUHQD�PDKDVLVZD�
PHQJHUWL� WDWD� EDKDVD� DSD� \DQJ� KDUXV�
GLJXQDNDQ�XQWXN�PHPEXDW�NDOLPDW�\DQJ�EDLN��
.RQGLVL� LQL�DNDQ�PHPEXDW�SHPEDFD�ELQJXQJ�
GDODP�PHPEDFD�GDQ�PHPDKDPL�NDOLPDW�GDQ�
LQIRUPDVLQ\D�DNDQ�JDJDO�� 

6HODLQ�PHQXOLV�DEVWUDN�GDODP�VNULSVL�DGD�
ODK� SHUVDLQJDQ� GXQLD� NHUMD� \DQJ� VHPDNLQ�
NHWDW� PHQ\HEDENDQ� NXUDQJQ\D� ODSDQJDQ�
SHNHUMDDQ� NKXVXVQ\D� EDJL� OXOXVDQ� SHUDZDW��
\DQJ� DNKLUQ\D� OXOXVDQ� WHUVHEXW� PHQFRED�
PHODPDU� SHNHUMDDQ�� WLGDN� KDQ\D� GL� SXVDW�
NHVHKDWDQ�PDV\DUDNDW��.OLQLN�NHVHKDWDQ��5X�
PDK�VDNLW�QHJHUL�PDXSXQ�VZDVWD�QDPXQ�SDUD�
OXOXVDQ� MXJD� PHQDUXK� KDUDSDQ� EHVDU� XQWXN�
GLWHULPD� GL� ,QWHUQDWLRQDO� +RVSLWDO�� -LND�
GLWHULPD� GL� ,QWHUQDWLRQDO� +RVSLWDO�� SDUD�
SHUDZDW� GLKDUXVNDQ� PHPLOLNL� NHPDPSXDQ�
EHUEDKDVD� DVLQJ� NKXVXVQ\D� %DKDVD� LQJJULV�
GDODP�KDO�EHUNRPXQLNDVL�OLVDQ�PDXSXQ�WHUWX�
OLV�� 0HQXOLV� ODSRUDQ� PDVDODK� .HVHKDWDQ�
SDVLHQ�DGDODK�VDODK�VDWX�KDO�\DQJ�SHQWLQJ�GD�
ODP� SHQ\DPSDLDQ� LQIRUPDVL� \QJ� WHSDW� GDQ�
DNXUDW�NHSDGD�GRNWHU�\DQJ�EHUVDQJNXWDQ� 

.HVDODKDQ�GDODP�PHQXOLV�GDSDW�GLLGHQWLI�
LNDVL� OHELK� PXGDK� GDULSDGD� GDODP� EDKDVD�
OLVDQ� VHKLQJJD� GDSDW� PHQMDGL� VDODK� VDWX�
DODVDQ� SHQXOLV� PHPXWXVNDQ� XQWXN�
PHQJDQDOLVLV� NHVDODKDQ� \DQJ� GLODNXNDQ� ROHK�
PDKDVLVZD�NKXVXVQ\D�SDGD�SHQJJXQDDQ�3DVW�
7HQVH� GDODP� PHPEXDW� ODSRUDQ� WHUWXOLV�
PHQJHQDL� PDVDODK� NHVHKDWDQ� GDQ� GLDJQRVD�
SDVLHQ��0DKDVLVZD�',,,�.HSHUDZDWDQ� GLSLOLK�
VHEDJDL�VXEMHN�SHQHOLWLDQ�NDUHQD�WXQWXWDQ�SHU�
VDLQJDQ� GXQLD� NHUMD� \DQJ� VDQJDW� NHWDW� GDQ�
MXJD� IDNWRU� GRURQJDQ� GDUL� GLUL� VHQGLUL� XQWXN�
EHNHUMD� GL� ,QWHUQDWLRQDO�+RVSLWDO�� 3HUEHGDDQ�
ODWDU� EHODNDQJ� PDKDVLVZD� \DQJ� EHUDVDO� GDUL�
OXOXVDQ� VHNRODK� PHQHQJDK� DWDV� PDXSXQ�
VHNRODK� PHQHQJDK� NHMXUXDQ� GDQ� VHNDUDQJ�
PHPXWXVNDQ� XQWXN�PHQLPED� LOPX� GL� ELGDQJ�
NHSHUDZDWDQ��PHQMDGL�YDULDVL�WHUVHQGLUL�GDODP�
SHQXOLVDQ� ODSRUDQ�PDVDODK�NHVHKDWDQ�GDQ�GL�
DJQRVD� SDVLHQ� GDQ� MXJD� DNDQ� PHQMDGL� WDQ�
WDQJDQ� EDJL� SHQXOLV� XQWXN� PHQJDQDOLVD�
NHVDODKDQ-NHVDODKDQ� WHUVHEXW� VHKLQJJD�
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VHKLQJJD�NHVDODKDQ-NHVDODKDQ�\DQJ� WHODK�GLO�
DNXNDQ�GDODP�PHQXOLV�ELVD�GLSHUEDLNL��0HUH�
ND� GLKDUDSNDQ� PHPEXDW� WXOLVDQ� \DQJ� EHQDU�
GDODP� WDWD� EDKDVD�� VHKLQJJD� SHQWLQJ� XQWXN�
PHQJHWDKXL� DSDNDK� PDKDVLVZD� PHPEXDW�
NHVDODKDQ� WDWD� EDKDVD� DWDX� WLGDN� GDQ� NHVDOD�
KDQ� WDWD�EDKDVD�PDFDP�DSD�\DQJ�GLEXDW�PD�
KDVLVZD�� .HVDODKDQ� WDWD� EDKDVD� \DQJ� DNDQ�
GLDQDOLVLV� DGDODK� NHVDODKDQ� GDODP� NHORPSRN�
NDWD� NHUMD�� NHVDODKDQ� GDODP� SHQJKXEXQJDQ�
VXEMHN-NDWD� NHUMD� GDQ� NHVDODKDQ� GDODP� NDWD�
JDQWL� 
 
0(72'( 

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� GHVDLQ� H[�
SRVW� IDFWR�� 3HQHOLWLDQ� H[� SRVW� IDFWR� DGDODK�
PHWRGH� XQWXN� PHQFDUL� NHPXQJNLQDQ� DQ�
WHVHGHQ�NHMDGLDQ�\DQJ� WHODK� WHUMDGL�GDQ� WLGDN�
GDSDW� GLUHND\DVD� DWDX� GLPDQLSXODVL� ROHK�
SHQ\HOLGLN�&RKHQ�HW�DO��������������'DQ�SRS�
XODVL� SHQHOLWLDQ� LQL� DGDODK� PDKDVLVZD� ',,,�
.HSHUDZDWDQ� ,7(.(6� %DOL� WDKXQ� DNDGHPLN�
����������\DQJ�KDQ\D�WHUGLUL�GDUL�VDWX�NHODV��
'DQ� GDODP� KDO� LQL�� SHQHOLWL� PHPLOLK�
PHQJJXQDNDQ� WHNQLN� VDPSOLQJ� MHQXK��
0HQXUXW�6XJL\RQR������������PHQGHILQLVLNDQ�
VDPSOLQJ� MHQXK� \DLWX�� ³7HNQLN� SHQHQWXDQ�
VDPSHO� ELOD� VHPXD� DQJJRWD� SRSXODVL�
GLJXQDNDQ�VHEDJDL�VDPSHO��+DO�LQL�VHULQJ�GLO�
DNXNDQ� ELOD� MXPODK� SRSXODVL� UHODWLYH� NHFLO´��
6HWHODK� PHODNXNDQ� REVHUYDVL� VHUWD� EHUGDVDU�
NDQ�SRSXODVL�GDQ�VDPSHO�GDODP�SHQHOLWLDQ�LQL��
PDKDVLVZD� ',,,� .HSHUDZDWDQ� ,7(.(6� %DOL�
WDKXQ� DNDGHPLN� ���������� GLNODVLILNDVLNDQ�
VHEDJDL� SRSXODVL� \DQJ� EHUMXPODK� ��� RUDQJ�
PDKDVLVZD� GDQ� VHOXUXKQ\D� GLDQJJDS� VHEDJDL�
VDPSHO� GDQ� UHSUHVHQWDWLYH� XQWXN� GLJXQDNDQ�
GDODP� SHQHOLWLDQ� LQL�� /DSRUDQ� WHQWDQJ� PDVD�
ODK�NHVHKDWDQ�\DQJ�GLDODPL�SDVLHQ�DGDODK�LQ�
VWUXPHQ�SHQHOLWLDQ�GDUL�SHQHOLWLDQ�LQL��1DPXQ��
NHVDODKDQ� \DQJ� GLWHPXNDQ� GDODP� SDUDJUDSK�
DNDQ�GLDQDOLVLV�ROHK�SHQHOLWL��6DPSHO�GLPLQWD�
XQWXN� PHQXOLV� ODSRUDQ� WHQWDQJ� PDVDODK�
NHVHKDWDQ� \DQJ� GLDODPL� ROHK� SDVLHQ� GDODP�
NHVDWXDQ� GDQ� NRKHUHQVL�PHODOXL� SUD-WHV� \DQJ�
GLVHGLDNDQ� ROHK� SHQHOLWL�� 3UD-WHV� DGDODK� WHV�
SURGXNWLI� DWDX� WHV� PHQXOLV� \DQJ� EHULVL� LQ�
VWUXNVL� XQWXN� PHQXOLV� VDWX� SDUDJUDSK�� 'DWD�
WXOLVDQ�VLVZD�GLNXPSXONDQ�GDQ�GLDQDOLVLV�ROHK�
SHQHOLWL� GHQJDQ� IRUPXOD� \DQJ� VHVXDL�� 'DWD�
GLSHUROHK�GDUL�SDUDJUDI�\DQJ� WHODK�GLNXPSXO�
NDQ�� 6HWHODK� WHV�PHQXOLV� WHODK� GLNXPSXONDQ��
SHQHOLWL� PXODL� PHQJLGHQWLILNDVL� NHVDODKDQ�
\DQJ� GLODNXNDQ� ROHK� VLVZD�� 'DODP�
PHQJDQDOLVLV� NHVDODKDQ� WDWD� EDKDVD�� SHQHOLWL�
PHQJJXQDNDQ�EHEHUDSD�ODQJNDK�VHEDJDL�EHUL�
NXW�� PHQJXPSXONDQ� GDWD�� PHQJLGHQWLILNDVL�

NHVDODKDQ�� PHQJNODVLILNDVLNDQ� NHVDODKDQ��
PHQMHODVNDQ� NHVDODKDQ� GDQ� PHQJHYDOXDVL�
NHVDODKDQ��.HVDODKDQ�GDWD�DNDQ�GLNODVLILNDVL�
NDQ� DWDX� GLNDWHJRULNDQ�PHQMDGL� WLJD�� NHVDOD�
KDQ� GDODP� NDWD� NHUMD� GDODP� SDVW� WHQVH��
NHVDODKDQ� GDODP� SHQJKXEXQJ� VXEMHN-NDWD�
NHUMD� GDQ� NHVDODKDQ� NDWD� JDQWL�� 6HODLQ� LWX��
NHVDODKDQ� \DQJ� GLEXDW� ROHK� VDPSHO� DNDQ�
PHPEDQWX� SHQHOLWL� XQWXN� PHQHQWXNDQ�
SHQ\HEDE�NHVDODKDQ��+DVLO�GDUL�SHQHOLWLDQ� LQL�
GLWDEXODVL� GDODP�EHQWXN� WDEHO�XQWXN�PHQJKL�
WXQJ� NHVDODKDQ� GHQJDQ� PXGDK�� 3HQHOLWL�
PHQJJXQDNDQ� PHWRGH� DQDOLVLV� NHVDODKDQ�
GHQJDQ�PHQJJXQDNDQ�PRGHO�&RQGHU�GL�PDQD�
GDWD�DNDQ�GLDQDOLVLV� 
 
+$6,/ 

+DVLO� DQDOLVLV� GDWD� \DQJ� GLSHUROHK� GDODP�
SHQHOLWLDQ� LQL� GLMHODVNDQ� GDODP� EDE� LQL��
'LVNXVL� WHQWDQJ� WHPXDQ� \DQJ� GLSHUROHK� PH�
ODOXL� WXOLVDQ�PDKDVLVZD� MXJD�GLVDMLNDQ�GDODP�
EDE� LQL�� 6HSHUWL� \DQJ� GLQ\DWDNDQ� GDODP� EDE�
VHEHOXPQ\D�� GDWD� \DQJ� GLNXPSXONDQ� DGDODK�
GDODP� EHQWXN� ODSRUDQ� WHQWDQJ� PDVDODK�
NHVHKDWDQ� GDQ� GLDJQRVD� \DQJ� GLDODPL� SDVLHQ�
\DQJ�GLWXOLV�ROHK�PDKDVLVZD�',,,�.HSHUDZD�
WDQ�,7(.(6�%DOL�WDKXQ�DNDGHPLN����������� 

6HEDJDLPDQD� GLQ\DWDNDQ� GDODP� %DE� ,,,�
EDKZD�GDWD�\DQJ�GLSHUOXNDQ�XQWXN�SHQHOLWLDQ�
LQL� DGDODK� NHVDODKDQ� WDWD� EDKDVD� GDODP�
ODSRUDQ� WHQWDQJ�PDVDODK�NHVHKDWDQ�GDQ�GLDJ�
QRVD� \DQJ� GLDODPL� SDVLHQ� \DQJ� GLWXOLV� ROHK�
PDKDVLVZD� ',,,� .HSHUDZDWDQ� ,7(.(6� %DOL�
WDKXQ�DNDGHPLN������������6HWHODK�PHQJXP�
SXONDQ� GDQ� PHQJDQDOLVLV� GDWD�� SHQHOLWL�
PHQHPXNDQ�EDKZD�DGD�EDQ\DN�NHVDODKDQ�WDWD�
EDKDVD�� $GD� WLJD� NODVLILNDVL� NHVDODKDQ� \DQJ�
GLJXQDNDQ�SHQHOLWL������NHVDODKDQ�WDWD�EDKDVD�
GDUL�EHUEDJDL�MHQLV�GLWHPXNDQ��PHUHND�GLWDEX�
ODVL�VHEDJDL�EHULNXW� 
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0DOH  ��VWXGHQWV 

)HPDOH  ���VWXGHQWV 

7RWDO  ���VWXGHQWV 

2OHK�NDUHQD�LWX��GDWD�MXJD�GLWDEXODVL�EHU�
GDVDUNDQ� MHQLV� NHVDODKDQ�� -HQLV� NHVDODKDQ�
WHUGLUL� GDUL� SHQ\DODKJXQDDQ� DUWLNHO� �0R$� -�
PLVXVH� RI� DUWLFOH��� SHQJKLODQJDQ� SUHSRVLVL�
�2R3� -� RPLVVLRQ� RI� SUHSRVLWLRQ��� SRVLVL� NDWD�
NHWHUDQJDQ�\DQJ�VDODK��,3R$�-�LQFRUUHFW�SRVL�
WLRQ� RI� DGYHUE�� GDQ� SHQ\DODKJXQDDQ� SHQ\D�
ODKJXQDDQ� �0R&� -� PLVXVH� RI� FRQQHFWLYHV��
DNDQ�GLMHODVNDQ�GDODP�WDEHO�EHULNXW� 

 
7DEHO����7KH�'DWD�7DEXODWLRQ�RI�7\SHV�RI�(U�

URUV 

7DEHO�GL�DWDV�DGDODK�XQWXN�PHQMDZDE�UX�
PXVDQ� PDVDODK� SHUWDPD�� �$SD� MHQLV� NHVDOD�
KDQ� WDWD� EDKDVD� \DQJ� GLEXDW� ROHK�PDKDVLVZD�
',,,�NHSHUDZDWDQ�,7(.(6�%DOL� WDKXQ�DNDGH�
PLN� ����-����"´8QWXN� PHQMDZDE� UXPXVDQ�
PDVDODK� GLNXPSXONDQ� ROHK� SHQHOLWL� GDUL� WXOL�
VDQ� VLVZD� GDQ� GLDQDOLVLV� VHFDUD� GHVNULSWLI�
GHQJDQ� SURVHGXU� EHULNXW�� SHUWDPD�� GLEDFD�
GHQJDQ� FHUPDW� XQWXN� PHQJLGHQWLILNDVL� GDQ�
PHQJHQDOL� MHQLV� NHVDODKDQ� WDWD� EDKDVD� \DQJ�
GLEXDW� ROHK� VXEMHN� \DQJ� GLWHOLWL��.HGXD�� SHU�
VHQWDVH� PDVLQJ-PDVLQJ� MHQLV� NHVDODKDQ� WDWD�
EDKDVD�GLKLWXQJ�XQWXN�PHQJHWDKXL�VLJQLILNDQ�
VL� NHVDODKDQ� WDWD� EDKDVD� \DQJ� GLODNXNDQ��
6HWHODK� PHPEXDW� WDEXODVL� NHVDODKDQ� GDODP�
WDWD� EDKDVD� EHUGDVDUNDQ� MHQLV� NHVDODKDQ��
SHQHOLWL� MXJD� PHQJDQDOLVLV� SHQ\HEDE� NHVDOD�
KDQ� \DQJ� GLEXDW� ROHK� VLVZD� \DQJ� VHGDQJ�
GLVHOLGLNL� XQWXN�PHQMDZDE� UXPXVDQ�PDVDODK�
NHGXD� �� $SD� SHQ\HEDE� NHVDODKDQ� \DQJ� GLO�
DNXNDQ� ROHK� PDKDVLVZD� ',,,� NHSHUDZDWDQ�
,7(.(6� %DOL� WDKXQ� DNDGHPLN� ����-����"´�
\DQJ� WHODK� GLUXPXVNDQ� GDODP� EDE� SHUWDPD��
%HUGDVDUNDQ� SHQ\HEDE� NHVDODKDQ� WHODK� GL�
MHODVNDQ� GDODP� EDE� NHGXD�� SHQ\HEDE� NHVDOD�
KDQ�VHSHUWL�WUDQVIHU�LQWHUOLQJXDO��,QWHU���WUDQV�
IHU� LQWUDOLQJXDO� �,QWUD��� NRQWHNV� /HDUQLQJ�
�&R/��GDQ�VWUDWHJL�NRPXQLNDVL��&6��GLVDMLNDQ�
GDODP�WDEHO�GL�EDZDK�LQL� 
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7DEXODVL�GDWD�NHVDODKDQ�EHUGDVDUNDQ�SDGD�
EDWDVDQ�VWXGL�VHSHUWL�HUURU�LQ�YHUE�JURXS��HU�
URU� LQ� VXEMHFW-YHUE� DJUHHPHQW� DQG� HUURU� LQ�
WKH�XVH�SURQRXQ� DNDQ�GLMHODVNDQ�GDODP� WDEHO�
GL�EDZDK�LQL� 
 
7DEHO����7KH�'DWD�7DEXODWLRQ�RI�&DWHJRU\�RI�

(UURUV 

3(0%$+$6$1 
6HWHODK� LGHQWLILNDVL�� GHVNULSVL� GDQ�

NODVLILNDVL�NHVDODKDQ��WLJD�MHQLV�NHVDODKDQ�WDWD�
DKDVD�GLDQDOLVLV�ROHK�SHQHOLWL�GDODP�SHQXOLVDQ�
ODSRUDQ�GLDJQRVH�SDVLHQ�HUURUV� LQ�XVLQJ�YHUE�
JURXS�� HUURUV� LQ� VXEMHFW-YHUE�DJUHHPHQW�DQG�
HUURUV�LQ�WKH�XVH�SURQRXQ��.ODVLILNDVL�JDPEDU�
SHUOX�GLKLWXQJ�XQWXN�PHQGDSDWNDQ�SHUVHQWDVH�
GDUL�PDQD� LQWHUSUHWDVL�VHWLDS�NDWHJRUL�NHVDOD�
KDQ� GLEXDW��+DVLOQ\D� GLKLWXQJ� GDODP� SHUVHQ�
WDVH�� MDGL� SHUVHQWDVH� LWX� GLSHUROHK� GHQJDQ�
SHUKLWXQJDQ�EHULNXW� 
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<DQJ�PDQD� 
3 ��3HUFHQWDJH�RI�HDFK�HUURU 
1� ��7RWDO�HUURU�LQ�HDFK�FDWHJRU\�PDGH�E\�

WKH���ZKROH�VDPSOHV 
�1 �� 7RWDO� RI� HUURU� PDGH� E\� WKH� ZKROH�
VDPSOHV 

0HQJLNXWL� PRGHO� &RUGHU�� ODQJNDK� SHU�
WDPD� GDODP� SURVHV� DQDOLVLV� NHVDODKDQ� DGDODK�
PHQJLGHQWLILNDVL� NHVDODKDQ� GDQ� PHQJKLWXQJ�
MXPODK� WRWDO� NHVDODKDQ� \DQJ� GLEXDW� ROHK�
VLVZD�� .HVDODKDQ� GLKLWXQJ� GDODP� NHVDODKDQ�
WDWD� DKDVD� GDODP� NODVLILNDVL� VHPDFDP� LWX��
-XPODK� WRWDO� NHVDODKDQ� WDWD� DKDVD� \DQJ� GLO�
DNXNDQ� ROHK� VLVZD� DGDODK� ����� 0HUHND�
GLNODVLILNDVLNDQ�VHEDJDL�EHULNXW� 
(UURUV�LQ�XVLQJ�YHUE�JURXS� ��� 
(UURUV�LQ�VXEMHFW-YHUE�DJUHHPHQW� ��� 
(UURUV�LQ�WKH�XVH�SURQRXQ� ��� 
3HUKLWXQJDQ� IUHNXHQVL� VHWLDS�NHVDODKDQ�GDSDW�
GLJDPEDUNDQ�VHEDJDL�EHULNXW� 
(UURUV�LQ�XVLQJ�YHUE�JURXS 

.HVDODKDQ� GDODP� ELGDQJ� LQL� DGDODK� ����
WRWDO� NHVDODKDQ� DGDODK� ����� -DGL� IUHNXHQVL�
NHVDODKDQ�LQL�DGDODK� 
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(UURUV�LQ�VXEMHFW-YHUE�DJUHHPHQW 

.HVDODKDQ� GDODP� ELGDQJ� LQL� ���� IUH�
TXHQVLQ\D�DGDODK� 
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(UURUV�LQ�XVLQJ�SURQRXQ 

.HVDODKDQ� GDODP� ELGDQJ� LQL� ���� IUH�
TXHQVLQ\D�DGDODK� 
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7DEHO����7KH�'DWD�7DEXODWLRQ�RI�&DWHJRU\�RI�

*UDPPDWLFDO�(UURUV 

7DEHO� GL� DWDV� PHQXQMXNNDQ� KDVLO� SHUKL�
WXQJDQ�LGHQWLILNDVL�NHVDODKDQ�WDWD�DKDVD�\DQJ�
GLODNXNDQ� ROHK� PDKDVLVZD� GDODP� PHQXOLV�
ODSRUDQ�PDVDODK�NHVHKDWDQ�SDVLHQ��,QL�PHQXQ�
MXNNDQ� NHPDPSXDQ� Q\DWD� PDKDVLVZD� ',,,�
.HSHUDZDWDQ� GDODP� PHQXOLV� ODSRUDQ�
NHVHKDWDQ� SDVLHQ� GDODP� PHQJJXQDNDQ� WDWD�
%DKDVD�\DQJ�EDLN�GDQ�EHQDU 

+DVLO� DQDOLVLV� SHQHOLWL� PHQHPXNDQ� ����
NHVDODKDQ�WDWD�DKDVD��$GD����(UURUV�LQ�XVLQJ�
YHUE� JURXS�� DGD� ��� (UURUV� LQ� VXEMHFW-YHUE�
DJUHHPHQW�GDQ�DGD����(UURUV�LQ�WKH�XVH�SUR�
QRXQ�� 

-HODV� MXJD� GLQ\DWDNDQ� EDKZD� DGD� ����
NHVDODKDQ�GDODP�MHQLV�NHVDODKDQ�\DQJ�GLEXDW�
ROHK�VDPSHO�SHQHOLWLDQ�LQL�\DQJ�WHUGLUL�GDUL����
NHVDODKDQ� GDODP� SHQ\DODKJXQDDQ� DUWLNHO�
�0R$������NHVDODKDQ�GDODP�NHODODLDQ�SUHSR�
VLVL��2R3������NHVDODKDQ�SRVLVL�VDODK�NDWD�NHW�
HUDQJDQ� �,SR$���GDQ���NHVDODKDQ�GDODP�SHQ�
\DODKJXQDDQ� NRQHNWLI� �0R&��� 3HUVHQWDVH�
PDVLQJ-PDVLQJ� NDWHJRUL� GLVDMLNDQ� VHEDJDL�
FDUD�EHULNXW� 
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0HQJHQDL� WRWDO� NHVDODKDQ� EHUGDVDUNDQ�
DQDOLVLV� GL� DWDV�� DGD� ��� NHVDODKDQ� SHQ\D�
ODKJXQDDQ�DUWLNHO��0R$���������GDODP�SHU�
VHQWDVH�� ��� NHVDODKDQ� NHODODLDQ� SUHSRVLVL�
�2R3�� ������� GDODP� SHUVHQWDVH�� ��� NHVDOD�
KDQ�SRVLVL�VDODK�DGYHUE��,SR$���������GDODP�
SHUVHQWDVH�� GDQ� �� NHVDODKDQ� SHQ\DODKJXQDDQ�
NRQHNVL��0R&��������GDODP�SHUVHQWDVH� 

6HEDJDL� KDVLO� GDUL� NHVDODKDQ� GDODP� WDWD�
DKDVD� \DQJ� GLEXDW� ROHK� VDPSHO� GDODP�
SHQHOLWLDQ� LQL�� SHQ\HEDE� NHVDODKDQ� \DQJ�
GLNDWHJRULNDQ� VHEDJDL� WUDQVIHU� LQWHUOLQJXDO�
�,QWHU��� WUDQVIHU� LQWUDOLQJXDO� �,QWUD��� .RQWHNV�
3HPEHODMDUDQ� �&R/��� GDQ� 6WUDWHJL� .RPX�
QLNDVL� �&6��DGDODK�GLDQDOLVLV�GDODP�UXPXV�GL�
EDZDK�LQL� 
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$QDOLVLV�GL�DWDV�PHQXQMXNNDQ�EDKZD�DGD�
��� NHVDODKDQ� \DQJ� GLVHEDENDQ� ROHK� WUDQVIHU�
,QWHUOLQJXDO� DGDODK� ��� DWDX� ������� GDODP�
SHUVHQWDVH�� ��� NHVDODKDQ� \DQJ� GLVHEDENDQ�
ROHK� WUDQVIHU� LQWUDOLQJXDO� DWDX��������GDODP�
SHUVHQWDVH�� ��� NHVDODKDQ� \DQJ� GLVHEDENDQ�
ROHK� NRQWHNV� SHPEHODMDUDQ� DWDX� ������� GD�
ODP� SHUVHQWDVH�� GDQ� ��� NHVDODKDQ� \DQJ�
GLVHEDENDQ� ROHK� 6WUDWHJL� .RPXQLNDVL� DWDX�
�������GLSHUVHQWDVH� 

+DVLO� DQDOLVLV� GDODP� ODSRUDQ� PDVDODK�
NHVHKDWDQ� \DQJ� GLWXOLV� ROHK� PDKDVLVZD� ',,,�
.HSHUDZDWDQ� ,7(.(6� %DOL� WDKXQ� DNDGHPLN�
����������GLEDKDV�VHEDJDL�EHULNXW� 
�� .HVDODKDQ�GDODP�PHQJJXQDNDQ�JUXS�NDWD�

NHUMD� �(UURUV� LQ� XVLQJ� YHUE� JURXS���%HU�
GDVDUNDQ� GDWD� DQDOLVLV�� VHEDJLDQ� EHVDU�
NHVDODKDQ� WHUMDGL� GDODP� PHQJJXQDNDQ�
NDWD�NHUMD�NHORPSRN��%HEHUDSD�NHVDODKDQ�
\DQJ� GLWHPXNDQ� ROHK� SHQHOLWL� DGDODK� VH�
EDJDL�EHULNXW� 
D���,�ZDV�FKHFN�KLV�OHJ�\HVWHUGD\� 
E���,�WROG�E\�KLP�WR�HDWLQJ�WKDW�PHGLFLQH 
'DODP�PHQJKDVLONDQ� NDOLPDW� �D�� NHVDOD�
KDQ� \DQJ� GLEXDW� ROHK� VLVZD� DGDODK�
SHQJJXQDDQ� WHQVHV� GDODP� NDOLPDW�� NKX�
VXVQ\D� SHQJJXQDDQ� �� SDVW� FRQWLQXRXV�
WHQVHV����5XPXV���SDVW�FRQWLQXRXV�WHQVHV��
DGDODK��6���WR�EH��ZDV���ZDV����9�-LQJ���
&RPSOHPHQW�� \DQJ� PHQMHODVNDQ� EDKZD�
NDOLPDW� GDODP� NHDGDDQ� VHGDQJ� EHUODQJ�
VXQJ� GL� PDVD� ODOX�� %HUEHGD� GHQJDQ� ND�
OLPDW� �E�� VLVZD� PHPEXDW� NHVDODKDQ� GD�
ODP� NDWD� NHUMD�� MLND� DGD� GXD� NDWD� NHUMD�
GDODP�VDWX�NDOLPDW��VHWHODK�SUHSRVLVL��WR�� 
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KDUXV�PHQJJXQDNDQ�NDWD�NHUMD�EHUWXN����
2OHK�NDUHQD� LWX��NDOLPDW�\DQJ�EHQDU�KD�
UXV�VHEDJDL�EHULNXW� 
D���,�ZDV�FKHFNLQJ�KLV�OHJ�\HVWHUGD\� 
E� ,�WROG�E\�KLP�WR�HDW�WKDW�PHGLFLQH� 

�� .HVDODKDQ� GDODP� VXEMHN� -� NDWD� NHUMD�
�(UURUV�LQ�VXEMHFW�–�YHUE�DJUHHPHQW� 
8QWXN� PHPEHQWXN� NDOLPDW� \DQJ� EHQDU��
NDWD�NHUMDQ\D�KDUXV�VHVXDL�GHQJDQ�VXEMHN�
NDOLPDW�� .HVDODKDQ� \DQJ� WHUKXEXQJ�
GHQJDQ� VXEMHN� NDWD� NHUMD� VHULQJ� NDOL� GD�
ODP�NDVXV� LQL�NDUHQD� WLGDN�DGD�\DQJ�PH�
Q\HOXUXK�PHOLKDW� VXEMHN��'DODP�SDUDJUDI�
SHQJKLWXQJDQ� XODQJ� \DQJ� GLWXOLV� ROHK�
VDPSHO�� GLWHPXNDQ� EHEHUDSD� NHVDODKDQ�
GDODP� PHQJJXQDNDQ� SHUMDQMLDQ� \DQJ� GL�
MHODVNDQ�GDODP�NDOLPDW�GL�EDZDK�LQL� 
$�%XW��WKH\�YHU\�EXV\�WKHUH� 
GDODP� SHPEXDWDQ� NDOLPDW� �D�� NHVDO� KDQ�
\DQJ� GLEXDW� ROHK� VLVZD� \DLWX� KXEXQJDQ�
DQWDUD� VXEMHN� GDQ� NDWD� NHUMD�� NHWLND�
PHQJJXQDNDQ�NDVXV�VXE\HNWLI�GDUL�MDPDN��
VHWHODK� VXEMHN� KDUXV� GLOHWDNNDQ� �ZHUH��
.DOLPDW�\DQJ�EHQDU�GDODP�EDKDVD�,QJJULV�
DGDODK�VHEDJDL�EHULNXW� 
$�%XW��WKH�ZHUH�YHU\�EXV\�WKHUH 

�� .HVDODKDQ� GDODP� SHQJJXQDDQ� NDWD� JDQWL�
�(UURUV� LQ� WKH� XVH� SURQRXQ� �� 3URQRXQ�
GLJXQDNDQ�XQWXN�PHQJJDQWLNDQ�NDWD�EHQ�
GD��%HEHUDSD�NHVDODKDQ�GDODP�NDWD�JDQWL�
\DQJ� GLWHPXNDQ� GDODP� SDUDJUDI� UHFRXQW�
VLVZD�GLLOXVWUDVLNDQ�VHEDJDL�EHULNXW� 
$�$IWHU�WKDW�,�ZHQW�WR�QH[W�VWHS�WR�FKHFN�

KH�EORRG�SUHVVXUH� 
GDODP� NDOLPDW� �D��� PDKDVLVZD� VDODK�
PHQJJXQDNDQ� �� SRVVHVVLYH� DGMHFWLYH�
SURQRXQ� �� NDUHQD� SHUXEDKDQ� VXEMHFWLYH�
SURQRXQ��+H��PHQMDGL�SRVVHVVLYH�DGMHF�
WLYH�SURQRXQ�DGDODK��KLV���.DOLPDW�VHKD�
UXVQ\D� 
$IWHU� WKDW� ,� ZHQW� WR� QH[W� VWHS� WR� FKHFN�

KLV�EORRG�SUHVVXUH� 
 
,WX� DGDODK� FRQWRK� NHVDODKDQ� WDWD� EDKDVD�

\DQJ� GLEXDW� ROHK� VDPSHO� \DQJ� GLWHOLWL�PDKD�
VLVZD� ',,,� .HSHUDZDWDQ� ,7(.(6� %DOL��
7HPXDQ�LQYHVWLJDVL�GDSDW�GLNDWHJRULNDQ�WLGDN�
PHPXDVNDQ�� -DGL� VLVZD� PHPEXDW� EDQ\DN�
NHVDODKDQ� GDODP� NDWD� NHUMD� VXEMHN� GDULSDGD�
NHVDODKDQ� GDODP� PHQJJXQDNDQ� NDWD� NHUMD�
NHORPSRN�GDQ�NHVDODKDQ�GDODP�PHQJJXQDNDQ�
NDWD�JDQWL��+DVLO� WHPXDQ� LQL�GDSDW�GLJXQDNDQ�
ROHK� GRVHQ� %DKDVD� ,QJJULV� VHEDJDL� XPSDQ�
EDOLN� XQWXN�PHQJDWXU� SHQJDMDUDQ� \DQJ� OHELK�
EDLN� XQWXN�PHQLQJNDWNDQ� NHPDPSXDQ� VLVZD�
GDODP�PHQJJXQDNDQ�WDWD�EDKDVD� 

.(6,038/$1�'$1�6$5$1 

.HVLPSXODQ 
0HQXUXW�KDVLO�SHQHOLWLDQ�NHVDODKDQ�\DQJ�

GLEXDW�ROHK�VDPSHO�GRPLQDQ�GDODP�NDWD�NHUMD�
NHORPSRN�� 0HVNLSXQ� SDUD� PDKDVLVZD� WHODK�
GLDMDUNDQ�WHQWDQJ�KDO�LWX�VHEHOXPQ\D��PHUHND�
PDVLK� ELQJXQJ� PDQD� \DQJ� KDUXV� GLJXQDNDQ�
NHWLND�PHPEXDW�NDOLPDW� WDWD�%DKDVD�� GLNDUH�
QDNDQ� GDODP� EDKDVD� ,QGRQHVLD�� NLWD� WLGDN�
PHPLOLNL�NRQMXQJVL��GDQ�WLGDN�PHPLOLNL�ZDN�
WX� SHQVLQ\DODQ� GDODP� PHQJHNVSUHVLNDQ� LGH��
3DUD�PDKDVLVZD�WLGDN�WHUELDVD�GHQJDQ�EHQWXN
-EHQWXN� NDUHQD� EDKDVD� ,QJJULV� PDVLK� DVLQJ�
EDJL� PHUHND�� 3DUD� PDKDVLVZD� MXJD� PDVLK�
ELQJXQJ� GDODP� PHPEXDW� SHQJHORPSRNDQ�
DQWDUD�VXEMHN�GDQ�NDWD�NHUMD��GLNDUHQDNDQ�GD�
ODP� EDKDVD� ,QGRQHVLD� WLGDN� DGD� SHQJH�
ORPSRNDQ� DQWDUD� VXEMHN� GDQ� NDWD� NHUMD�� 3DUD�
PDKDVLVZD� ELQJXQJ� GDODP�PHPXWXVNDQ� NDWD�
JDQWL� PDQD� \DQJ� KDUXV� GLJXQDNDQ� XQWXN�
PHQJJDQWLNDQ� NDWD� EHQGD�� DSDNDK� LWX� NDWD�
JDQWL� RUDQJ�� VXEMHNWLI�� REMHNWLI�� SRVHVLI�� GDQ�
NDWD�VLIDW�SRVHVLI��'DUL�KDVLO�DQDOLVLV��SHQHOLWL�
GDSDW� PHQ\LPSXONDQ� EDKZD� VLVZD� PDVLK�
ELQJXQJ�GDODP�EHUXUXVDQ�GHQJDQ� VLVWHP� WDWD�
EDKDVD�,QJJULV��VHKLQJJD�NHVDODKDQ�WDWD�EDKD�
VD�\DQJ�GLODNXNDQ�ROHK�VLVZD�PDVLK�WLQJJL� 

 
6DUDQ 

7HPXDQ� SHQHOLWLDQ� LQL� GDSDW� PHPEDQWX�
SHQHOLWL� XQWXN� PHQJHWDKXL� VHMDXK� PDQD�
NHVDODKDQ� WDWD�EDKDVD�\DQJ�GLEXDW�ROHK� VDP�
SHO� GDODP�PHQXOLV� ODSRUDQ�.HVHKDWDQ� SDVLHQ�
ROHK� PDKDVLVZD� ',,,� .HSHUDZDWDQ� ,7(.(6�
%DOL�� 6HUWD� WHPXDQ� LQL� GDSDW� GLJXQDNDQ� VH�
EDJDL�XPSDQ�EDOLN�XQWXN�PHPXWXVNDQ�WHNQLN�
PDMX� GDODP� PHQJDMDU� WDWD� EDKDVD� XQWXN�
PHQLQJNDWNDQ�NHPDPSXDQ�PDKDVLVZD� 

 
 

.(3867$.$$1 
$U\�� 'RQDOG�� HW�DO������� ,QWURGXFWLRQ� WR� 5H�

VHDUFK� (GXFDWLRQ�� 1HZ� <RUN�� +ROW��
5LQHKDUW�DQG�:LQVWRQ�,QF� 

$U\��'RQDOG��-DFREV��/XF\�&KHVHU��6RUHQVHQ��
&KULV�� DQG� 5D]DYLHK�� $VJKDU�� ������
,QWURGXFWLRQ� WR� 5HVHDUFK� LQ� (GXFD�
WLRQ��(LJKW�(GLWLRQ��86$��:DGVZRUWK�
&HQJDJH�/HDUQLQJ� 

%DLOH\�� 6WHSKHQ�� ������ $FDGHPLF�:ULWLQJ� –�
$�3UDFWLFDO�*XLGH�IRU�6WXGHQWV��7D\�
ORU�	�)UDQFLV��1HOVRQ�7KRUQHV�/WG� 

%DWNR��$QQ��������:KHQ�%DG�*UDPPDU�+DS�
SHQ� WR� *RRG� 3HRSOH� �+RZ� WR� $YRLG�
&RPPRQ� (UURUV� LQ� (QJOLVK�� &D�
UHHSUHVV��)UDQNOLQ�/DNHV��1-� 
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%URXJKWRQ�� *HRIIUH\�� %UXPILW�� &KULVWRSKHU��
)ODYHOO�� 5RJHU�� +LOO�� 3HWHU�� DQG� 3LQ�
FDV�$QLWD��������7HDFKLQJ�(QJOLVK�DV�
D�)RUHLJQ�/DQJXDJH��6HFRQG�(GLWLRQ��
1HW�:RUN��5RXWOHGJH� 

%URZQ��+��'RXJODV��������3ULQFLSOHV�RI�/DQ�
JXDJH� /HDUQLQJ� DQG� 7HDFKLQJ�� 6DQ�
)UDQFLVFR� 6WDWH� 8QLYHUVLW\�� $GGLVRQ�
:HVOH\�/RQJPDQ� 

%URZQ��+�'RXJODV�� ������/DQJXDJH�$VVHVV�
PHQW�� 6DQ� )UDQFLVFR�� 8QLYHUVLW\�
3UHVV��$GGLVRQ�:HVOH\�/RQJPDQ� 

&KDPEHUV�� (OOLH� DQG� *UHJRU\�� 0DUVKDOO��
������ 7HDFKLQJ� 	� /HDUQLQJ� (QJOLVK�
/LWHUDWXUH�� /RQGRQ�� 6$*(� 3XEOLFD�
WLRQ�/WG� 

&RKHQ��/RXLV��0DQLRQ��/DZUHQFH��DQG�0DUUL�
VRQ��.HLWK��������5HVHDUFK�0HWKRG�LQ�
(GXFDWLRQ�� )LIWK� (GLWLWRQ�� /RQGRQ��
URXWOHGJH)DOPHU� 

'H&DSXD�� $QGUHD�� ������ *UDPPDU� IRU�
7HDFKHUV��1HZ�<RUN��6SULQJHU� 

'\NHV�� %DUEDUD�� ������*UDPPDU� IRU� (YHU\�
RQH��$XVWUDOLD�&RXQFLO��$&(5�SUHVV� 

(OOLV��5RG�DQG�%DUNKXL]HQ��*DU\��������$QD�
O\VLQJ�/HDUQHU�/DQJXDJH��1HZ�<RUN��
2[IRUG�8QLYHUVLW\�3UHVV� 

(VWKHU�� 8VR-MXDQ� DQG� $OLFLD�� 0DUWLQLHV-IORU��
������6WXGLHV�2Q�/DQJXDJH�$FTXLVL�
WLRQ��%HUOLQ��:DOWHU�WKH�*U\WHU�*PE+�
	�&R��.*�'-������%HUOLQ� 

)OHWKFHU�� *OHQQ� DQG� 'DYLGVRQ�� )UHG�� ������
/DQJXDJH� 7HVWLQJ� DQG� $VVHVVPHQW��
7KH� 8QLYHUVLW\� RI� /HLFHVWHU� 8�.��
5RXWOHGJH� 

+DUPHU�� -�� ������ 7KH� 3UDFWLFH� RI� (QJOLVK�
/DQJXDJH� 7HDFKLQJ�� /RQGRQ��
/RQJPDQ� 

+HDWRQ��-�%��������:ULWLQJ�(QJOLVK�/DQJXDJH�
7HVWV� �/RQJPDQ� +DQGERRN� IRU� /DQ�
JXDJH� 7HDFKHU��� 1HZ� (GLWLRQ�� 1HZ�
<RUN��/RQJPDQ�LQF� 

+LQNHO�� (OLO�� ������ 7HDFKLQJ� $FDGHPLF� (6/�
:ULWLQJ��3UDFWLFDO�7HFKQLTXHV�LQ�9R�
FDEXODU\� DQG� *UDPPDU��� /RQGRQ��
/DZUHQFH�(UOEDXP�$VVRFLDWHV��LQF�� 

-DFNVRQ��+RZDUG�� ������*RRG�*UDPPDU� IRU�

6WXGHQWV��/RQGRQ��6$*( 
-DPHV�� 3XUSXUD�� ������ $VVHVVLQJ� *UDPPDU��

7KH� &DPEULGJH� /DQJXDJH� $VVHVV�
PHQW�6HULHV��-��&KDUOHV�$OGHUVRQ�DQG�
/\OH�)��%DFKPDQ�� 

.DQH��7KRPDV�6��������7KH�2[IRUG�(VVHQWLDO�
*XLGH� WR� :ULWLQJ�� 8QLWHG� 6WDWHV� RI�
$PHULFD��%(5./(<� 

/DQJDQ��-KRQ��������([SORULQJ�:ULWLQJ��6HQ�
WHQFHV�DQG�3DUDJUDSKV��6HFRQG�(GL�
WLRQ��1HZ�<RUN��0F*UDZ-+LOO�&RP�
SDQLHV�� ,QF�� �����/RQJPDQ� 3XEOLFD�
WLRQ�/WG� 

5HQDQG\D�� :LOO\� $� DQG� 5LFKDUG�� -DFN� &��
������ 0HWKRGRORJ\� LQ� /DQJXDJH�
7HDFKLQJ�� 1HZ� <RUN�� &DPEULGJH�
8QLYHUVLW\�3UHVV� 

5RV\DGL��0��$ULILDQ��������/HDUQLQJ�0DWHUL�
DO� -XQLRU� +LJK� 6FKRRO� *UDGH� 9,,� LQ�
5HFRXQW�7H[W��,QGRQHVLD������������� 

6DWWD\DWKDP�� $QFKDOHH� DQG�
5DWDQDSLQ\RZRQJ�� 3RQJUDW�� ������
$QDO\VLV� RI� (UURUV� LQ� 3DUDJUDSK�
:ULWLQJ�� 6LOSDNRUQ� 8QLYHUVLW\� ,QWHU�
QDWLRQDO� -RXUQDO�� 0HGLFDO� 6WXGHQWV�
IURP� WKH� )RXU� 0HGLFDO� 6FKRROV� DW�
0DKLGRO�8QLYHUVLW\� 

8WDPL��,�*XVWL�$\X�0DVDUL��������*UDPPDWL�
FDO� (UURU� $QDO\VLV� LQ� 3DUDJUDSK�
:ULWLQJ� RI� WKH� )LUVW� *UDGH� 6WXGHQWV�
RI� 603� *DQHVKD� 'HQSDVDU� LQ� $FD�
GHPLF� <HDU� ����������� 0DKDVDUDV�
ZDWL�8QLY��8QSXEOLVKHG�� 

9LUJLQL\D��3XWX�7LND��������$Q�(UURU�$QDO\�
VLV� RI� 5HFRXQW� 3DUDJUDSK� :ULWLQJ�
:ULWWHQ� E\� 7KH� (OHYHQ� *UDGH� 6WX�
GHQWV� RI� 60$1� �� 'HQSDVDU� LQ� $FD�
GHPLF� <HDU� ����������� 0DKDVDUDV�
ZDWL�8QLY��8QSXEOLVKHG� 

<XOH��*HRUJH��������7KH�6WXG\�RI�/DQJXDJH��
)RXUWK� (GLWLRQ�� 86$�� &DPEULGJH�
8QLYHUVLW\�3UHVV� 

=HPDFK��'RURWK\�(�DQG�,VODP��&DUORV��������
3DUDJUDSK� :ULWLQJ�� )URP� VHQWHQFH�
WR� 3DUDJUDSK�� 2[IRUG�� 0DFPLOODQ�
(GXFDWLRQ� 


