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$EVWUDFW�

7KLV�VWXG\�DLPV�WR�GHWHUPLQH�WKH�FRQFHSW�RI�D�FRJQLWLYH�DELOLW\�EDVHG�GHPRQVWUDWLRQ�VWUDWHJ\�LQ�FODVV�;�

7.-�60.1���6HOXPD��7KLV�W\SH�RI�UHVHDUFK�LV�D�TXDOLWDWLYH�ILHOG�UHVHDUFK��GHVFULSWLYH��FDUULHG�RXW�RQ�

��� 0D\���� 0D\� ������ 7KLV� UHVHDUFK� XVHV� WKH� IROORZLQJ� GDWD� FROOHFWLRQ� WHFKQLTXHV�� LQWHUYLHZ�

REVHUYDWLRQV��JLYLQJ�WHVWV�DQG�GRFXPHQWDWLRQ��7KH�VXEMHFWV�RI�WKLV�VWXG\�ZHUH�VWXGHQWV�RI�FODVV�;�7.-�

60.1� �� 6HOXPD�� WRWDOLQJ� ��� SHRSOH�� 7KH� UHVXOWV� RI� WKH� UHVHDUFK� FRQGXFWHG� E\� UHVHDUFKHUV� RQ� ���

VWXGHQWV�ZKR�XVHG�WKH�FRQFHSW�RI�D�FRJQLWLYH�DELOLW\�EDVHG�GHPRQVWUDWLRQ�VWUDWHJ\��LW�ZDV�IRXQG�WKDW����

VWXGHQWV�DOUHDG\�XQGHUVWRRG�DQG�XQGHUVWRRG�KRZ�WR�VKDUH�GDWD�RQ��� ODSWRSV�SF�XVLQJ�D�/$1�FDEOH��

ZKLOH�WKH�RWKHU���VWXGHQWV�GLG�QRW�UHDOO\�XQGHUVWDQG�DQG�XQGHUVWDQG�KRZ�WR�VKDUH�GDWD�RQ���ODSWRSV�SF�

XVLQJ�D�/$1�FDEOH��DQG�DUH�VWLOO�QRW�DEOH�WR�GR�WKH�WHVW�TXHVWLRQV�SURSHUO\�DQG�FRUUHFWO\�VR�WKH\�VWLOO�JHW�

VFRUHV�EHORZ�WKH�..0��

�

.H\ZRUGV��'HPRQVWUDWLRQ�6WUDWHJ\��&RJQLWLYH�$ELOLW\��%DVLF�&RPSXWHU�$QG�1HWZRUNLQJ�

�

$EVWUDN�

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�NRQVHS�VWUDWHJL�GHPRQWUDVL�EHUEDVLV�NHPDPSXDQ�NRJQLWLI�GL�

NHODV�;�7.-�60.1���6HOXPD��-HQLV�SHQHOLWLDQ�LQL�DGDODK�SHQHOLWLDQ�NXDOLWDWLI�ODSDQJDQ��'HVNULSWLI��

GLODNVDQDNDQ�SDGD�WDQJJDO����PHL����PHL������SHQHOLWLDQ�LQL�PHQJJXQDNDQ�WHNQLN�SHQJXPSXODQ�GDWD�

VHEDJL�EHULNXW��REVHUYDVL�ZDZDQFDUD��SHPEHULDQ� WHV�GDQ�GRNXPHQWDVL�� �6XEMHN�SHQHOLWLDQ� LQL� DGDODK�

VLVZD�NHODV�;�7.-�60.1���6HOXPD�\DQJ�EHUMXPODK����RUDQJ��+DVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�

SHQHOLWL�WHUKDGDS����RUDQJ�VLVZD�\DQJ�PHQJJXQDNDQ�NRQVHS�VWUDWHJL�GHPRQVWUDVL�EHUEDVLV�NHPDPSXDQ�

NRJQLWI��PDND�GLGDSDW����RUDQJ�VLVZD�\DQJ�VXGDK�SDKDP�GDQ�PHQJHUWL�FDUD�VKDULQJ�GDWD���ODSWRS�SF�

PHQJJXQDNDQ�NDEHO�/$1��LQL���6HGDQJNDQ���RUDQJ�VLVZD�ODLQQ\D�EHOXP�WHUODOX�SDKDP�GDQ�PHQJHUWL�

FDUD�VKDULQJ�GDWD���ODSWRS�SF�PHQJJXQDNDQ�NDEHO�/$1��GDQ�PDVLK�EHOXP�PDPSX�PHQJHUMDNDQ�WHV�VRDO�

GHQJDQ�EDLN�GDQ�EHQDU�VHKLQJJD�PHUHND�PDVLK�PHQGDSDW�QLODL�GL�EDZDK�..0��

�

.DWD�.XQFL��6WUDWHJL�'HPRQVWUDVL��.HPDPSXDQ�.RJQLWLI��.RPSXWHU�'DQ�-DULQJDQ�'DVDU�

�

+LVWRUL�$UWLNHO��

��� 7DQJJDO�6XEPLW����-XQL������

��� 7DQJJDO�5HYLHZ�5RXQG������-XQL������

��� 7DQJJDO�5HYLHZ�5RXQG������-XQL������

��� 7DQJJDO�$FFHSWHG����-XQL������

� �
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3HQGDKXOXDQ�

3HQGLGLNDQ� PHUXSDNDQ� IDNWRU� XWDPD� GDODP�

SHPEHQWXNNDQ� SULEDGL� PDQXVLD�� 3HQGLGLNDQ�

VDQJDW� EHUSHUDQ� GDODP� PHPEHQWXN� EDLN� DWDX�

EXUXNQ\D� SULEDGL� PDQXVLD� PHQXUXW� XNXUDQ�

QRUPDWLI�� 0HQ\DGDUL� DNDQ� KDO� WHUVHEXW��

SHPHULQWDK� VDQJDW� VHULXV� GDODP� PHQDQJDQL�

ELGDQJ� SHQGLGLNDQ�� VHEDE� GHQJDQ� VLVWHP�
SHQGLGLNDQ�\DQJ�EDLN�GLKDUDSNDQ�PXQFXO�JHQHUDVL�

SHQHUXV� EDQJVD� \DQJ� EHUNXDOLWDV� GDQ� PDPSX�

PHQ\HVXDLNDQ� GLUL� XQWXN� KLGXS� EHUPDV\DUDNDW��
EHUEDQJVD��GDQ�EHUQHJDUD���

%HODMDU� NRPSXWHU� GDQ� MDULQJDQ� GDVDU� SDGD�

VHEDJLDQ� VLVZD� PXQJNLQ� VHGLNLW� PHQ\XOLWNDQ��
DQJJDSDQ� LQL� WHQWX� VDMD� WLGDN� GDWDQJ� GHQJDQ�

VHQGLULQ\D�QDPXQ�EHUDVDO�GDUL�SHQJDODPDQ�EHODMDU�

NRPSXWHU�GDQ�MDULQJDQ�GDVDU�GL�VHNRODK��NRPSXWHU�

GDQ� MDULQJDQ� GDVDU� DGDODK� PDWD� SHODMDUDQ� \DQJ�

EHUNDLWDQ�GHQJDQ�SHUDNLWDQ�NRPSXWHU��SHQHUDSDQ�

NRQILJXUDVL� SDGD�%,26�NRPSXWHU�� VHWWLQJ�%,26��

LQVWDODVL� MDULQJDQ� NRPSXWHU� GDQ� ODLQ� VHEDJDLQ\D�

VHKLQJJD� VLVZD� PHQJDQJDS� NRPSXWHU� GDQ�

MDULQJDQ�GDVDU�DGDODK�SHODMDUDQ�\DQJ�VXOLW���
3HQHNDQDQ� SHPEHODMDUDQ� NRPSXWHU� GDQ�

MDULQJDQ� GDVDU� WLGDN� KDQ\D� XQWXN� PHODWLK�

NHPDPSXDQ� VLVZD� GDODP� SHPDKDPDQ� SHUDNLWDQ�
NRPSXWHU�� WHWDSL� SHPDKDPDQ� NRQVHS� \DQJ�

GLVHVXDLNDQ�GHQJDQ� WLQJNDW�EHUILNLU�VLVZD�VDQJDW�

SHQWLQJ� GDSDW� PHPHFDKNDQ� PDVDODK� NRPSXWHU�

GDQ� MDULQJDQ� GDVDU� � PDXSXQ� PDVDODK� \DQJ�

EHUNDLWDQ� GDODP� NHKLGXSDQ� VHKDUL�KDUL�� 1DPXQ�

SDGD�NHQ\DWDDQQ\D�KDVLO�EHODMDU�GDQ�SHPDKDPDQ�

NRQVHS� VLVZD� PDVLK� WHUJRORQJ� UHQGDK�� +DO� LQL�

GLOLKDW� GDUL� NHVXOLWDQ� VLVZD� GDODP� PHPHFDKNDQ�

PDVDODK�NRPSXWHU�GDQ�MDULQJDQ�GDVDU���
%HUGDVDUNDQ� SUDVXUYH\� PHODOXL� ZDZDQFDUD�

GHQJDQ� JXUX� NHODV� ;� 7.-� \DQJ� GLODNXNDQ� SDGD�

WDQJJDO� ��$SULO� ����� GL� 60.1���6HOXPD�� JXUX�
EHOXP� PHQHUDSNDQ� VWUDWHJL� GHPRQVWUDVL� GDODP�

SURVHV� SHPEHODMDUDQ�� .XUDQJ� PDQDULNQ\D�

SHPEHODMDUDQ�GL�NHODV�MXJD�PHQ\HEDENDQ�EDQ\DN�

VLVZD� DVLN� EHUPDLQ� VHQGLUL�� EHUMDODQ�MDODQ��

PHQJREURO� GHQJDQ� WHPDQ�� GDQ� WLGDN�

PHPSHUKDWLNDQ� JXUX� VDDW� PHQMHODVNDQ� PDWHUL�

SHODMDUDQ�� 6HODLQ� LWX�� SURVHV� SHPEHODMDUDQ� \DQJ�
EHUODQJVXQJ� VLVZD� NXUDQJ� PHPSHUKDWLNDQ�

SHQMHODVDQ�JXUX��VHKLQJJD�VDDW�JXUX�PHPEHULNDQ�

WXJDV� VLVZD�NXUDQJ�DQWXVLDV�XQWXN�PHQJHUMDNDQ��
VLVZD� NXUDQJ� DNWLI� GDQ� NXUDQJ� EHUDQL� XQWXN�

PHQJXQJNDSNDQ� SHQGDSDWQ\D� GDQ� PHQJDMXNDQ�

SHUWDQ\DDQ�� .RQGLVL� LQL� PHQ\HEDENDQ�
SHPEHODMDUDQ� PHQMDGL� PRQRWRQ� VHKLQJJD� VLVZD�

PHUDVD�MHQXK��6HODLQ�PHODNXNDQ�REVHUYDVL�SURVHV�

SHPEHODMDUDQ� GL� NHODV�� SHQHOLWL� MXJD� PHODNXNDQ�

VWXGL�GRNXPHQWDVL�EHUXSD�QLODL�PLG�VHPHVWHU�GDQ�

OHPEDU� REVHUYDVL� SDGD�PDWD� SHODMDUDQ� NRPSXWHU�

GDQ�MDULQJDQ�GDVDU��

�

0HWRGH�3HQHOLWLDQ�

-HQLV� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK���

SHQHOLWLDQ���NXDOLWDWLI��'DWD�SHQHOLWLDQ�LQL�GLSHUROHK�

GHQJDQ�PHPEHULNDQ� EHEHUDSD� SHUWDQ\DDQ� GDODP�
EHQWXN�VRDO��JXQD�PHQJHWDKXL�SHPDKDPDQ�SHVHUWD�

GLGLN�SDGD�OHYHO�SHQJHWDKXDQ�WHUWHQWX��

,GHQWLILNDVL�GDWD�GLODNXNDQ�GHQJDQ�PHQHODDK�
MDZDEDQ� \DQJ� GLEHULNDQ� NHSDGD� SHVHUWD� GLGLN��

%HUGDVDUNDQ� KDVLO� \DQJ� GLSHUROHK� NHPXGLDQ�

GLEHULNDQ� GHVNULSVL� VHFDUD� JHQHUDO� WHUKDGDS�
MDZDEDQ�\DQJ�GLEHULNDQ�SHVHUWD�GLGLN��

�

+DVLO�3HQHOLWLDQ�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� SDGD� VLVZD�

NHODV� ;� 7.-� 60.1� �� 6HOXPD� \DQJ� GLODNXNDQ�

VHODPD�VDWX�PLQJJX�\DLWX�GDUL�WDQJJDO�������0HL�

����� GHQJDQ� PHQJJXQDNDQ� NRQVHS� VWUDWHJL�

GHPRQVWUDVL� EHUEDVLV� NHPDPSXDQ� NRJQLWLI� SDGD�
PDWD�SHODMDUDQ�NRPSXWHU�GDQ�MDULQJDQ�GDVDU�\DQJ�

EHUWXMXDQ�XQWXN�PHQJHWDKXL�NHPDPSXDQ�NRJQLWLI�

VLVZD�� VRDO� LQL� EHUMXPODK� �� EXDK� \DQJ� VXGDK�
GLYDOLGDVL�ROHK�JXUX�PDWD�SHODMDUDQ�NRPSXWHU��

D�� 0HQMHODVNDQ� 3HQJHUWLDQ� .RPSXWHU� 'DQ�

-DULQJDQ�'DVDU�

6RDO� LQL� EHUWXMXDQ� XQWXN� PHQJXML�

NHPDPSXDQ� SHQJHWDKXDQ� VLVZD� WHUPDVXN� GDODP�

WLQJNDWDQ�&��\DLWX�VHEDJDL� LQJDWDQ�WHUKDGDS�KDO�

KDO�\DQJ�WHODK�GLSHODMDUL�VHEHOXPQ\D��NHPDPSXDQ�

LQL� PHUXSDNDQ� NHPDPSXDQ� DZDO� PHOLSXWL�

NHPDPSXDQ� PHQJHWDKXL�� KDO� LQL� WHUPDVXN�

PHQJLQJDW�EDKDQ�EDKDQ��EHQGD��IDNWD��JHMDOD��GDQ�
WHRUL��+DVLO� EHODMDU� GDUL� SHQJHWDKXDQ�PHUXSDNDQ�

WLQJNDWDQ� UHQGDK�� GDODP� VRDO� LQL� VLVZD� GLPLQWD�

XQWXN�PHQMHODVNDQ�GHILQLVL�NRPSXWHU�GDQ�MDULQJDQ�

GDVDU�VHFDUD�XPXP��

%HUGDVDUNDQ� SHQJHUMDDQ� VRDO� LQL� GL� NHWDKXL�

EDKZD�DGD���VLVZD�\DQJ�GDSDW�PHQJHUMDNDQ�VRDO�

GHQJDQ� EDLN� GDQ� EHQDU� VHKLQJJD�PHQGDSDW� VNRU�

QLODL� ���� VHGDQJNDQ� ��� VLVZD� ODLQQ\D� EHOXP�

PDPSX�PHQJHUMDNDQ�VRDO�GHQJDQ�EDLN�GDQ�EHQDU�
GDQ�PHQGDSDW�VNRU�QLODL����

�

E�� 0HPEHGDNDQ� -HQLV� .DEHO� 6WUDLJKW� 'DQ�
&URVVRYHU�

6RDO� LQL� EHUWXMXDQ� XQWXN� PHQJXML�

NHPDPSXDQ� SHQJHWDKXDQ� VLVZD� WHUPDVXN� GDODP�
WLQJNDWDQ�&��\DLWX�VHEDJDL� LQJDWDQ�WHUKDGDS�KDO�

KDO�\DQJ�WHODK�GLSHODMDUL�VHEHOXPQ\D��NHPDPSXDQ�

LQL� PHUXSDNDQ� NHPDPSXDQ� DZDO� PHOLSXWL�

NHPDPSXDQ� PHQJHWDKXL�� KDO� LQL� WHUPDVXN�
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PHQJLQJDW�EDKDQ�EDKDQ��EHQGD��IDNWD��JHMDOD��GDQ�

WHRUL��+DVLO� EHODMDU� GDUL� SHQJHWDKXDQ�PHUXSDNDQ�

WLQJNDWDQ� UHQGDK�� GDODP� VRDO� LQL� VLVZD� GLPLQWD�

XQWXN� PHPEHGDNDQ� MHQLV� NDEHO� VWUDLJKW� GDQ�

FURVVRYHU��
%HUGDVDUNDQ� SHQJHUMDDQ� VRDO� LQL� GL� NHWDKXL�

EDKZD�DGD����VLVZD�\DQJ�GDSDW�PHQJHUMDNDQ�VRDO�

GHQJDQ� EDLN� GDQ� EHQDU� VHKLQJJD�PHQGDSDW� VNRU�
QLODL�����VHGDQJNDQ���VLVZD�ODLQQ\D�EHOXP�PDPSX�

PHQJHUMDNDQ�VRDO�GHQJDQ�EDLN�GDQ�PHQGDSDW�VNRU�

QLODL����$GDQ\D�SHUEHGDDQ�VNRU�WHUKDGDS�VRDO�\DQJ�
GLNHUMDNDQ� ROHK� VLVZD� GLNDUHQDNDQ� VLVZD� WLGDN�

PDPSX�PHPEHGDNDQ�NDEHO�VWULJKW�GDQ�FURVVRYHU�

GHQJDQ� WHUSHULQFL� VHSHUWL�\DQJ�VXGDK�GL� MHODVNDQ�

VHEHOXPQ\D��

�

F�� 0HQMHODVNDQ�FDUD�PHQJNULPSLQJ�NDEHO�/$1�
6RDO� LQL� EHUWXMXDQ� XQWXN� PHQJXML�

NHPDPSXDQ� SHPDKDPDQ� VLVZD� WHUPDVXN� GDODP�

WLQJNDWDQ� &��� NHPDPSXDQ� XQWXN� PHPDKDPL�
PDWHUL� DWDX� EDKDQ�� 3URVHV� SHPDKDPDQ� WHUMDGL�

NDUHQD� DGDQ\D� NHPDPSXDQ� PHQ�MDEDUNDQ� VXDWX�

PDWHUL� NH� PDWHUL� ODLQ�� 3HPDKDPDQ� MXJD� GDSDW�
GLWXQMXNNDQ�GHQJDQ�NHPDPSXDQ�PHPSHUNLUDNDQ�

NHFHQGHUXQJDQ��NHPDPSXDQ�PHUD�PDONDQ�DNLEDW�

GDUL�EHUEDJDL�SHQ\HEDE�VXDWX�JHMDOD��+DVLO�EHODMDU�

GDUL� SHPDKDPDQ� OHELK� PDMX� GDUL� LQJDWDQ�

VHGHUKDQD�� KDIDODQ�� DWDX� SHQJHWDKXDQ� WLQJNDW�

UHQGDK��GDODP�VRDO�LQL�VLVZD�GLPLQWD�PHQMHODVNDQ�

ODQJNDK�ODQJNDK�PHQJNULPSLQJ�NDEHO�/$1����������
%HUGDVDUNDQ� SHQJHUMDDQ� VRDO� GLNHWDKXL�

EDKZD�DGD����VLVZD�\DQJ�GDSDW�PHQJHUMDNDQ�VRDO�

GHQJDQ� EDLN� GDQ� EHQDU� VHKLQJJD�PHQGDSDW� VNRU�
QLODL�����VHGDQJNDQ���VLVZD�ODLQQ\D�EHOXP�PDPSX�

PHQJHUMDNDQ�VRDO�GHQJDQ�EDLN�GDQ�PHQGDSDW�VNRU�

QLODL����GDQ���RUDQJ�VLVZD�PHQGDSDW�VNRU�QLODL������

$GDQ\D� SHUEHGDDQ� VNRU� WHUKDGDS� VRDO� \DQJ�

GLNHUMDNDQ� ROHK� VLVZD� GLNDUHQDNDQ� VLVZD� WLGDN�

PDPSX� PHQMHODVNDQ� FDUD� PHQJNULPSLQJ� NDEHO�

/$1� GHQJDQ� VHOHVDL�� $GDSXQ� FRQWRK� MDZDEDQ�

VLVZD� \DQJ�PHQGDSDW� VNRU� UHQGDK� ����� \DLWX� ���

SRWRQJ�NDEHO�VHVXDL�NHEXWXKDQ����NXSDV�NDEHO�OXDU�
GLEDJLDQ�XMXQJ�NDEHO����VHWHODK�LWX�XUXWNDQ�NDEHO�

GL�GDODPQ\D����VHWHODK�VXGDK�XUXWNDQ��VHGDQJNDQ�

MDZDEDQ� VLVZD� \DQJ� PHQGDSDWNDQ� VNRU� VHGDQJ�
�����\DLWX� � ���SRWRQJ�NDEHO� VHVXDL�NHEXWXKDQ����

NXSDV� NDEHO� OXDU� EDJLDQ� XMXQJ� NDEHO� NLUL� GDQ�

NDQDQ� NXSDV� NLUD�NLUD� ���� FP� ��� VHWHODK� LWX�

GLXUXWNDQ� NDEHO� NHFLO� GL� GDODPQ\D� VHVXDL� XUXWDQ�

NDEHO� ��� VHWHODK� VXGDK� GL� XUXWNDQ� UDSLNDQ� GDQ�

OXUXVNDQ� NDEHO�� VHGDQJNDQ� MDZDEDQ� VLVZD� \DQJ�

PHQGDSDWNDQ� VNRU� WHUWLQJJL� ����� \DLWX� ��� NXSDV�

NXOLW�NDEHO����VXVXQ�UDSL�NDEHO�VHVXDL�GHQJDQ�MHQLV�

\DQJ� GEXWXKNDQ� ��� OXUXVNDQ� NDEHO� \DQJ� PDVLK�
NXVXW� ��UDWDNDQ� XMXQJ� NDEHO� PHQJJXQDNDQ� WDQJ�

NULPSLQJ� ��� MLND� VXGDK� VHVXDL� XUXWDQ� NDEHO� GDQ�

UDWD� PDND� PDVXNNDQ� NDEHO� NH� 5-��� GDQ� MHSLW�

PHQJJXQDNDQ� WDQJ� NULPSLQJ� ��� ODOX� WHV� NDEHO�

PHQJJXQDNDQ�/$1�WHVWHU��

�
G�� 0HQMHODVNDQ�FDUD�PHQVHWWLQJ�,3�$GGUHVV�

6RDO� LQL� EHUWXMXDQ� XQWXN� PHQJXML�

NHPDPSXDQ� SHPDKDPDQ� VLVZD� WHUPDVXN� GDODP�
WLQJNDWDQ� &��� NHPDPSXDQ� XQWXN� PHPDKDPL�

PDWHUL� DWDX� EDKDQ�� 3URVHV� SHPDKDPDQ� WHUMDGL�

NDUHQD� DGDQ\D� NHPDPSXDQ� PHQ�MDEDUNDQ� VXDWX�
PDWHUL� NH� PDWHUL� ODLQ�� 3HPDKDPDQ� MXJD� GDSDW�

GLWXQMXNNDQ�GHQJDQ�NHPDPSXDQ�PHPSHUNLUDNDQ�

NHFHQGHUXQJDQ��NHPDPSXDQ�PHUD�PDONDQ�DNLEDW�

GDUL�EHUEDJDL�SHQ\HEDE�VXDWX�JHMDOD��+DVLO�EHODMDU�

GDUL� SHPDKDPDQ� OHELK� PDMX� GDUL� LQJDWDQ�

VHGHUKDQD�� KDIDODQ�� DWDX� SHQJHWDKXDQ� WLQJNDW�
UHQGDK��GDODP�VRDO�LQL�VLVZD�GLPLQWD�PHQMHODVNDQ�

FDUD�PHQVHWWLQJ�,3�DGUHHV���

%HUGDVDUNDQ� SHQJHUMDDQ� VRDO� LQL� GL� NHWDKXL�
EDKZD�DGD����VLVZD�\DQJ�GDSDW�PHQJHUMDNDQ�VRDO�

GHQJDQ� EDLN� GDQ� EHQDU� VHKLQJJD�PHQGDSDW� VNRU�

QLODL�����VHGDQJNDQ�EHEHUDSD�VLVZD�ODLQQ\D�EHOXP�
PDPSX� PHQJHUMDNDQ� VRDO� GHQJDQ� EDLN�� �� VLVZD�

PHQGDSDW�QLODL�����GDQ���VLVZD�ODLQQ\D�PHQGDSDW�

QLODL�����

$GDQ\D� SHUEHGDDQ� VNRU� WHUKDGDS� VRDO� \DQJ�

GLNHUMDNDQ� ROHK� VLVZD� GLNDUHQDNDQ� VLVZD� WLGDN�

PDPSX� PHQMHODVNDQ� FDUD� PHQVHWLQJ� ,3� DGUHHV�

GHQJDQ� ULQFL� GDQ� WHSDW��$GDSXQ� FRQWRK� MDZDEDQ�
VLVZD� \DQJ�PHQGDSDW� VNRU� UHQGDK� ����� \DLWX� ���

NOLN�VWDU�ODOX�WHNDQ�FRQWURO�SDQHO����NOLN�QHWZRUN�

DQG� � LQWHUQHW� FRQQHFWLRQ� ��� SLOLK� HWKHUQHW��
VHGDQJNDQ�MDZDEDQ�VLVZD�\DQJ�PHQGDSDWNDQ�VNRU�

VHGDQJ� ����� \DLWX� ��� PHQJDWXU� ,3� DGUHHV� ���

FDUDQ\D�SHUWDPD�NOLN�VWDUW�ODOX�FRQWURO�SDQHO�ODOX�

QHWZRUN� DQG� LQWHUQHW� FRQQHFWLRQ� SLOLK� QLF� \DQJ�

VHGDQJ� DNWLI� � /$1� ��� SLOLK� LQWHUQHW� FRQQHFWLRQ�

�7&3�,3��ODOX�NOLN�SURSHUWLHV����SLOLK�IROORZLQJ�,3�

DGUHHV�� VHGDQJNDQ� MDZDEDQ� VLVZD� \DQJ�

PHQGDSDWNDQ� VNRU� WHUWLQJJL� ����� \DLWX�� ��� NOLN�

NDQDQ� LFRQ� QHZRUN� ��� SLOLK� RSHQ� QHWZRUN� DQG�
VKDULQJ�FHQWHU����ODOX�NOLN�SDGD�QHWZRUN�\DQJ�DQGD�

JXQDNDQ� ��� ODOX� NOLN� GHWDLOV� ��� ODOX� FDWDW� SDGD�

EDJLDQ� ,39�� DGUGHVV� ��� SLOLK� SURSHUWLH� ��� SLOLK�
GRXEOH�NOLN�SDGD�LQWHUQHW�SURWRFRO�YHUVLRQ����7&3��

,3���PDVXNNDQ� ,3� DGUHHVV� ��� MLND� VXGDK� VHOHVDL�

NOLN�2.��

�

H�� 0HQMHODVNDQ�&DUD�6KDULQJ�'DWD���/DSWRS�3F�

0HQJJXQDNDQ�.DEHO�/$1����������

6RDO� LQL� EHUWXMXDQ� PHQJXML� NHPDPSXDQ�

SHPDKDPDQ�VLVZD�WHUPDVXN�GDODP�WLQJNDWDQ�&���

NHPDPSXDQ�XQWXN�PHPDKDPL�PDWHUL�DWDX�EDKDQ��
3URVHV� SHPDKDPDQ� WHUMDGL� NDUHQD� DGDQ\D�
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NHPDPSXDQ�PHQ�MDEDUNDQ�VXDWX�PDWHUL�NH�PDWHUL�

ODLQ��3HPDKDPDQ�MXJD�GDSDW�GLWXQMXNNDQ�GHQJDQ�

NHPDPSXDQ� PHPSHUNLUDNDQ� NHFHQGHUXQJDQ��

NHPDPSXDQ� PHUD�PDONDQ� DNLEDW� GDUL� EHUEDJDL�

SHQ\HEDE� VXDWX� JHMDOD�� +DVLO� EHODMDU� GDUL�
SHPDKDPDQ� OHELK� PDMX� GDUL� LQJDWDQ� VHGHUKDQD��

KDIDODQ��DWDX�SHQJHWDKXDQ� WLQJNDW� UHQGDK��GDODP�

VRDO� LQL� VLVZD� GLPLQWD� PHQMHODVNDQ� FDUD�
PHQVKDULQJ�GDWD�GDUL�NRPSXWHU�NH�NRPSXWHU���

�����%HUGDVDUNDQ� SHQJHUMDDQ� VRDO� LQL� GL�

NHWDKXL� EDKZD� DGD� �� VLVZD� \DQJ� GDSDW�
PHQJHUMDNDQ�VRDO�GHQJDQ�EDLN�GDQ�EHQDU�VHKLQJJD�

PHQGDSDW�VNRU�QLODL�����VHGDQJNDQ�EHEHUDSD�VLVZD�

ODLQQ\D�EHOXP�PDPSX�PHQJHUMDNDQ�VRDO�GHQJDQ�

EDLN�GDQ�EHQDU����VLVZD�PHQGDSDW�QLODL�������VLVZD��

PHQGDSDW�QLODL����GDQ���VLVZD� ODLLQ\D�PHQGDSDW�

QLODL�����
�����$GDQ\D� SHUEHGDDQ� VNRU� WHUKDGDS� VRDO�

\DQJ� GLNHUMDNDQ� ROHK� VLVZD� GLNDUHQDNDQ� VLVZD�

WLGDN�PDPSX�PHQMHODVNDQ�FDUD�PHQVKDULQJ� GDWD�
GDUL�NRPSXWHU�NH�NRPSXWHU�VHFDUD�ULQFL�GDQ�WHSDW��

$GDSXQ� FRQWRK� MDZDEDQ� VLVZD� \DQJ� PHQGDSDW�

VNRU�UHQGDK������\DLWX�����KXEXQJDQ�NHGXD�NDEHO�
/$1� ��� PHQVHWWLQJ� ,3� DGGUHVV� SDGD� NHGXD�

NRPSXWHU�GHQJDQ�DODPDW�,3�Q\D����EXND�ZLQGRZ�

H[SORUH��VHGDQJNDQ�MDZDEDQ�VLVZD�\DQJ�PHQGDSDW�

VNRU� VHGDQJ� ��������� \DLWX� ��� KXEXQJNDQ� NHGXD�

NRPSXWHU�GHQJDQ�NDEHO�/$1����VHWWLQJ�,3�DGGUHVV�

���EXND�ZLQGRZV�H[SORUHU����SLOLK�ILOH�\DQJ�DNDQ�

GLVKDULQJ� ��� NOLN� NDQDQ� SDGD� ILOH� WHUVHEXW� NOLN�
SURSHUWLHV�MDZDEDQ�VNRU���������KXEXQJNDQ�NHGXD�

NRPSXWHU�GHQJDQ�NDEHO�/$1����VHWWLQJ�,3�DGGUHVV�

���EXND�ZLQGRZV�H[SORUHU����SLOLK�ILOH�\DQJ�DNDQ�
GLVKDULQJ� ��� NOLN� NDQDQ� SDGD� ILOH� WHUVHEXW� NOLN�

SURSHUWLHV� ��� NOLN� VKDULQJ� MDZDEDQ� VNRU� ����

VHGDQJNDQ� MDZDEDQ� VNRU� WHUWLQJJL� ����� \DLWX�� ���

KXEXQJNDQ�NHGXD�NRPSXWHU�GHQJDQ�NDEHO�/$1����

VHWWLQJ� ,3� DGGUHVV� ��� EXND�ZLQGRZV� H[SORUHU� ���

SLOLK�ILOH�\DQJ�DNDQ�GLVKDULQJ����NOLN�NDQDQ�SDGD�

ILOH� WHUVHEXW� NOLN� SURSHUWLHV� GDQ� NOLN� VKDULQJ� ���

NOLN� DGYDQFH� VKDULQJ� ±DSSO\� ��� NOLN� VKDUH��

HYHU\RQH� DGG�� UHDG�ZULWH�� NOLN� VKDUH� ��� WHNDQ�
WRPERO�ZLQGRZV��5�SDGD�3&������ODOX�PDVXNNDQ�

,3� DGGUHVV�SDGD�NRPSXWHU��� �??�������������NOLN�

2.�ODOX�DNDQ�PXQFXO�ILOH�\DQJ�DNDQ�GL�VKDULQJ��

�

3HPEDKDVDQ�

%HUGDVDUNDQ�KDVLO� WHPXDQ�SHQHOLWLDQ�GL�DWDV�

\DQJ� GLODNXNDQ� ROHK� SHQHOLWL� WHUKDGDS� ��� RUDQJ�

VLVZD� \DQJ� PHQJJXQDNDQ� NRQVHS� VWUDWHJL�

GHPRQVWUDVL� EHUEDVLV� NHPDPSXDQ�NRJQLWI��PDND�

GLGDSDW� ��� RUDQJ� VLVZD� \DQJ� VXGDK� SDKDP� GDQ�

PHQJHUWL� FDUD� � VKDULQJ� GDWD� �� ODSWRS�SF�
PHQJJXQDNDQ� NDEHO� /$1�� LQL� GLNDUHQDNDQ�

PHUHND�DQWXVLDV�GDQ�PHPSHUKDWLNDQ�GHPRQVWUDVL�

\DQJ�GLODNXNDQ�ROHK�SHQHOLWL��PXODL�GDUL�SHQHOLWL�

PHQGHPRQVWUDVLNDQ� FDUD� SHPEXDWDQ� NDEHO� /$1�

MHQLV� FURVVRYHU� KLQJJD� SHQHOLWL�

PHQGHPRQVWUDVLNDQ� ODQJNDK�ODQJNDK� PHQ�
VKDUULQJ� GDWD� GDUL� NRPSXWHU� NH� NRPSXWHU�

PHQQJXQDNDQ� NDEHO� /$1�� VHKLQJJD� PHUHND�

PDPSX� PHQJHUMDNDQ� WHV� VRDO� NHPDPSXDQ�
NRJQLWLI�GHQJDQ�EDLN�GDQ�EHQDU��

���6HGDQJNDQ� �� RUDQJ� VLVZD� ODLQQ\D� EHOXP�

WHUODOX��SDKDP�GDQ�PHQJHUWL�FDUD��VKDULQJ�GDWD���
ODSWRS�SF� PHQJJXQDNDQ� NDEHO� /$1�� GDQ� PDVLK�

EHOXP�PDPSX�PHQJHUMDNDQ�WHV�VRDO�GHQJDQ�EDLN�

GDQ�EHQDU�VHKLQJJD�PHUHND�PDVLK�PHQGDSDW�QLODL�

GL� EDZDK� ..0�� KDO� LQL� GDSDW� GLNDUHQDNDQ�

EHEHUDSD�IDNWRU�\DLWX�NXUDQJ�PHPSHUKDWLNDQ�VDDW�

SHQHOLWL�PHODNXNDQ�ODQJNDK�ODQJNDK�GHPRQVWUDVL�
PXODL� GDUL� SHPEXDWDQ� NDEHO� /$1� FURVVRYHU�

KLQJJD�VKDUULQJ�GDWD�GDUL�NRPSXWHU�NH�NRPSXWHU��

GDQ� NXUDQJQ\D� PLQDW� VLVZD� WHUKDGDS� SHODMDUDQ�
WHUVHEXW�� VHKLQJJD� SHUOX� DGDQ\D� SHQGHNDWDQ� GDQ�

ELPELQJDQ�OHELK�ODQMXW�\DQJ�GLODNXNDQ�ROHK�JXUX�

PDWD�SHODMDUDQ�WHUKDGDS�NH���VLVZD�WHUVHEXW��

�

.HVLPSXODQ�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ�
PHQJJXQDNDQ� NRQVHS� VWUDWHJL� GHPRQVWUDVL�

EHUEDVLV� NHPDPSXDQ� NRJQLWLI�� PDND� GDSDW�

GLVXPSXONDQ� EDKZD� GHQJDQ� PHQJJXQDNDQ�
GHPRVQWUDVL�� OHYHO� NRJQLWLI� SHVHUWD� GLGLN� GDSDW�

GLODWLK� VHFDUD� EHUWDKDS�� +DO� LQL� WHUOLKDW� GDUL�

NDPSXDQ� SHVHUWD� GLGLN� GDODP� PHQMDZDE�
SHUWDQ\DDQ�\DQJ�GLEHULNDQ��

�

'DIWDU�3XVWDND�

$SULDQWR��%����������6LVWHP�,QIRUPDVL�/DSRUDQ�

'DWD� 3HUWDPEDQJDQ� 3DGD� 'LQDV�

3HUWDPEDQJDQ� 'DQ� (QHUJL� 7HPELODKDQ�

%HUEDVLV�:HE��-XUQDO�6LVWHPDVL��9RO����1R�

���

+DQGLND� 	� ,PDP�� 5�� � �������� � 0HGLD�

3HPEHODMDUDQ� .RPXQLNDVL� 'DWD� 'DQ�

-DULQJDQ� .RPSXWHU� 3DGD� 0DWHUL� 5RXWH��

-XUQDO�6DUMDQD�7HNQLN� ,QIRUPDWLND��9RO����
1R����

/H[\�-��0ROHRQJ��������0HWRGRORJL�3HQHOLWLDQ�

.XDOLWDWLI��%DQGXQJ��5RVGD�
5DQJNXDWL�� '�� �������� 3HQHUDSDQ� 0HWRGH�

'HPRQVWUDVL� 8QWXN� 0HQLQJNDWNDQ�

.HPDPSXDQ� .RJQLWLI� $QDN� 0HQJHQDO�

.RQVHS�$QJND�'L�7N�3DXG��

5RKDHQL� 	� *XQDQGL� �������� 3HQLQJNDWDQ�

3HQJHQDODQ� .RQVHS� %LODQJDQ� 0HODOXL�

0HGLD� )DXQD� 3DQWDL� 3DGD�$QDN� 8VLD� ����
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7DKXQ�� )DNXOWDV� ,OPX� 3HQGLGLNDQ�

8QLYHUVLWDV� 0XKDPPDGL\DK� -DNDUWD��

7DQJHUDQJ�6HODWDQ��

5XZDLGD�� +�� �������� 3URVHV� .RJQLWLI� 'DODP�

7DNVRQRPL� %ORRP� 5HYLVL� �� $QDOLVLV�
.HPDPSXDQ� 0HQFLSWD� �&��� 3DGD�

3HPEHODMDUDQ�)LNLK��'L��0L�0LIWDKXO�$QZDU��

'HVD� %DQXD� /DZDV�� -XUQDO� ,OPLDK�
3HQGLGLNDQ� 0DGUDVDK� ,EWLGDL\DK� 9RO�� ���

1R�����

6XJL\RQR��������0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI��
.XDOLWDWLI�'DQ�5	'��%DQGXQJ��$OIDEHWD���

6XJL\RQR�� ������ 0HWRGH� 3HQHOLWLDQ� .XDOLWDWLI�

8QWXN� 3HQHOLWLDQ� <DQJ� %HUVLIDW��

(NVSORUDWLI�� (QWHUSUHWLI�� ,QWHUDNWLI� 'DQ�

.RQVWUXNWLI��%DQGXQJ��$OIDEHWD��

6\DIQL�� <�� �������� ,PSOHPHQWDVL� 0HWRGH�
'HPRQVWUDVL� 'DODP� 0HQLQJNDWNDQ� +DVLO�

%HODMDU�3NQ�6LVZD�.HODV�9L�6GQ�����.XDOX�

1HQDV� .HFDPDWDQ� 7DPEDQJ� .DEXSDWHQ�
.DPSDU�� -XUQDO� 3$-$5� �3HQGLGLNDQ� GDQ�

3HQJDMDUDQ�� 3URJUDP� 6WXGL� 3HQGLGLNDQ�

*XUX�6HNRODK�'DVDU�).,3�8QLYHUVLWDV�5LDX��
9RO����1RU�����

:LQDWDSXUD�6WUDWHJL�0HODMDU�0HQJDMDU��-DNDUWD���

8QLYHUVLWDV�7HUEXND�������

<DXPL�� 0XKDPPDG�� �������� 0HGLD� 'DQ�

7HNQRORJL� 3HPEHODMDUDQ�� -DNDUWD��

3UHQDGDPHGLD�*URXS��

�


