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)DNXOWDV�.HJXUXDQ�GDQ�,OPX�3HQGLGLNDQ�8QLYHUVLWDV�&RNURDPLQRWR�3DORSR�

-DODQ�/DWDPPDFHOOLQJ����3DORSR��6XODZHVL�6HODWDQ�

H�PDLO��DQGLNDUPDQ�#JPDLO�FRP�

$EVWUDFW��6RIWZDUH�'HYHORSPHQW�/HDUQLQJ�,QGRQHVLDQ��6KRUW�6WRU\��0RGHO�&RRSHUDWLYH�/HDUQLQJ�
7HDPV�*DPHV�7RUQDPHQWV� �7*7�� LQ�&ODVV�;�60$1����0DNDVVDU��7KLV� UHVHDUFK�DLPV� WR�GHYHORS�

OHDUQLQJ�WRROV�ZLWK�FRRSHUDWLYH�OHDUQLQJ�PRGHO�W\SH�7HDPV�*DPHV�7RXUQDPHQWV��7*7��LQ�FODVV�;�60$�

1HJHUL� ���0DNDVVDU� DQG� H[SHFWHG� DQ� LQFUHDVH� OHDUQLQJ� DFKLHYHPHQW� RI� OHDUQHUV�� 'HVLJQ� WHVW� SURGXFW�

GHVLJQV�LQ�GHYHORSPHQW�XVLQJ�TXDQWLWDWLYH�UHVHDUFK��QDPHO\�TXDQWLWDWLYH�GHVFULSWLYH��7KLV�UHVHDUFK�ZDV�

FRQGXFWHG� LQ� 60$� 1HJHUL� ��� 0DNDVVDU�� 7KH� WULDO� UHVXOWV� LV� NQRZQ� WKDW� WKH� OHDUQLQJ� GHYLFH� 7*7�

OHDUQLQJ�PRGHO�LV�HIIHFWLYH�DQG�SUDFWLFDO��WKH�WHVW�UHVXOWV�VKRZHG�WKDW�WKH�DYHUDJH�VFRUH�REWDLQHG�E\�WKH�

VWXGHQWV� RQ� DFKLHYHPHQW� WHVW� LV� ������ RI� WKH� LGHDO� VFRUH� RI� ���� ZLWK� D� VWDQGDUG� GHYLDWLRQ� RI� ������

1XPEHU� ��� RI� ��� VWXGHQWV� RU� ������PHHW� WKH� LQGLYLGXDO�PDVWHU\�� 7KHVH� GDWD� VKRZ� WKDW� WKH� FODVVLFDO�

FRPSOHWHQHVV� LV� UHDFKHG�� ,Q� JHQHUDO�� WKH� VWXGHQWV� UHVSRQGHG� SRVLWLYHO\� WR� WKH� OHDUQLQJ� GHYLFH� WKDW�

GLJXQDNDQ�7LQJNDW� WHDFKHU
V� DELOLW\� WR�PDQDJH� WKH� SURFHVV� RI� FRRSHUDWLYH� OHDUQLQJ� WHDPV� WRXUQDPHQV�

JDPHV��7*7��DUH� LQFOXGHG�LQ�WKH�FDWHJRU\�RI�YHU\�KLJK��PHDQLQJ� WKDW�WKH�WHDFKHU�SHUIRUPDQFH�FDQ�EH�

PDLQWDLQHG��

$EVWUDN�� 3HQJHPEDQJDQ� 3HUDQJNDW� 3HPEHODMDUDQ� %DKDVD� ,QGRQHVLD� �&HUSHQ�� 0RGHO�

3HPEHODMDUDQ�.RRSHUDWLI�7LSH�7HDPV�*DPHV�7RUQDPHQWV��7*7��SDGD�6LVZD�.HODV�;�60$�1HJHUL�

���0DNDVVDU�� 3HQHOLWLDQ� LQL� EHUWXMXDQ�XQWXN�PHQJHPEDQJNDQ�SHUDQJNDW�SHPEHODMDUDQ�GHQJDQ�PRGHO�

SHPEHODMDUDQ�NRRSHUDWLI� WLSH�7HDPV�*DPHV�7RXUQDPHQWV� �7*7��SDGD�VLVZD�NHODV�;�60$�1HJHUL� ���

0DNDVVDU� GDQ� GLKDUDSNDQ� DGDQ\D� SHQLQJNDWDQ� SUHVWDVL� EHODMDU� SDGD� SHVHUWD� GLGLN�� 'HVDLQ� XML� FRED�

SURGXN� SHQJHPEDQJDQ�PHQJJXQDNDQ� GHVDLQ� GDODP� SHQHOLWLDQ� NXDQWLWDWLI�� \DNQL� GHVNULSWLI� NXDQWLWDWLI��

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GL� 60$� 1HJHUL� ��� 0DNDVVDU�� +DVLO� XMLFRED� GLNHWDKXL� EDKZD� SHUDQJNDW�

SHPEHODMDUDQ�PRGHO�SHPEHODMDUDQ�7*7�EHUVLIDW�HIHNWLI�GDQ�SUDNWLV��KDVLO�XMLFRED�GLSHUROHK�EDKZD�VNRU�

UDWD�UDWD� \DQJ� GLSHUROHK� VLVZD�SDGD� WHV� KDVLO� EHODMDU� DGDODK� ������ GDUL� VNRU� LGHDO����� GHQJDQ� VWDQGDU�

GHYLDVL�������-XPODK����GDUL����VLVZD�DWDX�������PHPHQXKL�NHWXQWDVDQ�LQGLYLGX��'DWD�LQL�PHQXQMXNNDQ�

EDKZD� NHWXQWDVDQ� NODVLNDO� WHUFDSDL�� 3DGD� XPXPQ\D� VLVZD�PHPEHULNDQ� UHVSRQV� \DQJ� SRVLWLI� WHUKDGDS�

SHUDQJNDW� SHPEHODMDUDQ� \DQJ� GLJXQDNDQ�7LQJNDW� NHPDPSXDQ� JXUX� GDODP� PHQJHOROD� SURVHV�

SHPEHODMDUDQ� NRRSHUDWLI� WLSH� WHDPV�JDPHV� WRXUQDPHQV� �7*7�� WHUPDVXN� GDODP�NDWHJRUL� VDQJDW� WLQJJL��

DUWLQ\D�SHQDPSLODQ�JXUX�GDSDW�GLSHUWDKDQNDQ��

.DWD�NXQFL��SHQJHPEDQJDQ��WHDPV�JDPHV�WRUQDPHQWV��SHUDQJNDW�SHPEHODMDUDQ�

� )LWUDK� PDQXVLD� VHMDWL� DGDODK� PHQMDGL�

SHODNX� DWDX� VXEMHN� EXNDQ� PHQMDGL� REMHN��
3DQJJLODQ�PDQXVLD� VHMDWL�DGDODK�PHQMDGL�SHODNX�

\DQJ� VDGDU�� EHUWLQGDN� PHQJDWDVL� GXQLD� VHUWD�

UHDOLWDV�\DQJ�PXQJNLQ�PHQLQGDVQ\D��'XQLD�GDQ�
UHDOLWDVQ\D� LQL� EXNDQ� VHVXDWX� \DQJ� DGD� GHQJDQ�

VHQGLULQ\D��PHODLQNDQ�NDUHQD�LWX�³KDUXV�GLWHULPD�

PHQXUXW� DSD� DGDQ\D´� VHEDJDL� VXDWX� WDNGLU� DWDX�

VHPDFDP� QDVLE� \DQJ� WDN� WHUHODNNDQ�� VHSHUWL�

PLWRV�� 0DQXVLD� KDUXV� PHQJJHOXWL� GXQLD� GDQ�
UHDOLWDV� GHQJDQ� SHQXK� VLNDS� NULWLV�� GD\D� FLSWD�

GDQ�DWDX�PHQJDQGDLNDQ�SHUOXQ\D�VLNDS�RULHQWDWLI�

\DQJ�PHUXSDNDQ� SHQJHPEDQJDQ� EDKDVD� SLNLUDQ�
�WKRXJKW� RI� ODQJXDJH��� \DNQL� SDGD� KDNLNDWQ\D�

PDQXVLD�PDPSX�PHPDKDPL�NHEHUDGDDQ�GLULQ\D�

GDQ� OLQJNXQJDQ� GXQLDQ\D� \DQJ� GHQJDQ� EHNDO�
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SLNLUDQ�GDQ�WLQGDNDQ��
� 3HQGLGLNDQ� SDGD� KDNLNDWQ\D� DGDODK�

XVDKD�PHPEXGD\DNDQ�PDQXVLD�DWDX�PHPDQXVLD�

NDQ�PDQXVLD�0DQXVLD� DGDODK� SULEDGL� \DQJ� XWXK�
GDQ� NRPSOHNV�� VHKLQJJD� VXOLW� GLSHODMDUL� VHFDUD�

WXQWDV� VHEDE� KDNLNDW� PDQXVLD� LWX� VHQGLUL� VHODOX�

EHUNHPEDQJ� PHQJLNXWL� GLQDPLND� NHKLGXSDQ��

3HUNHPEDQJDQ� LOPX�SHQJHWDKXDQ� GDQ� WHNQRORJL�

PHPDNVD� GXQLD� SHQGLGLNDQ� PHQ\HVXDLNDQ� GLUL�

SDGD� SHUXEDKDQ� \DQJ� VHUED� NRPSOHNV� SDGD�

NHKLGXSDQ�PDQXVLD��

� 3HQJXDVDDQ� LOPX� SHQJHWDKXDQ� GDQ�

WHNQRORJL� VDQJDW� PHQHQWXNDQ� NHPDMXDQ� VXDWX�
EDQJVD�� %DQJVD� \DQJ� PHPLOLNL� VXPEHU� GD\D�

PDQXVLD�\DQJ�EHUNXDOLWDV� WLQJJL�DNDQ�PHQFLSWD�

NDQ� VWDELOLWDV� QDVLRQDO� \DQJ� VHKDW� GDQ� GLQDPLV�
VHUWD� EHUNHPEDQJ� GDQ� PHQFDSDL� NHPDNPXUDQ�

\DQJ�EHUNHDGLODQ��'DODP�UDQJND�PHUHDOLVDVLNDQ�

XSD\D� WHUVHEXW��ZDKDQD� GDQ� VDUDQD� \DQJ�SDOLQJ�
VWUDWHJLV�GDQ�PHPEHULNDQ�KDUDSDQ�DGDODK�SHQGL�

GLNDQ� VHEDE� SHQGLGLNDQ� PHUXSDNDQ� SURVHV�

SHQLQJNDWDQ�NXDOLWDV�VXPEHU�GD\D�PDQXVLD�\DQJ�

KDVLOQ\D�GLSHUOXNDQ�GDODP�SHPEDQJXQDQ��

� %DKDVD� ,QGRQHVLD� VHEDJDL� VDODK� VDWX�

LOPX� GDVDU�� EDLN� DVSHN� SHQDODUDQQ\D� PDXSXQ�
DVSHN�WHUDSDQQ\D�PHPSXQ\DL�SHUDQDQ�\DQJ�SHQ�

WLQJ�GDODP�XSD\D�PHOHVWDULNDQ�EDKDVD�SHUVDWXDQ��

+DO� LQL� EHUDUWL� EDKDVD� ,QGRQHVLD� SHUOX� GLEHNDO�
NDQ� NHSDGD� VHWLDS� SHVHUWD� � GLGLN�� $GD� EDQ\DN�

IDNWRU� \DQJ� PHPHQJDUXKL� WLQJNDW� NHEHUKDVLODQ�

SHQGLGLNDQ�EDKDVD�,QGRQHVLD��\DLWX�IDNWRU�VLVZD��
JXUX��VDUDQD�GDQ�SUDVDUDQD��0DVLK�WHUGDSDW�VLVZD�

\DQJ� EHUDQJJDSDQ� QHJDWLI� WHUKDGDS� EDKDVD�

,QGRQHVLD��

� 5HQGDKQ\D� KDVLO� EHODMDU� VLVZD�� NKXVXV�

Q\D�EDKDVD�,QGRQHVLD�GLVHEDENDQ�NDUHQD�VWUDWHJL�

SHPEHODMDUDQ�PDXSXQ�SHQGHNDWDQ�\DQJ�GLJXQD�

NDQ�ROHK�JXUX�NXUDQJ�HIHNWLI��PHWRGH�GDQ�PRGHO�
SHPEHODMDUDQ� \DQJ� NXUDQJ� NUHDWLI� GDQ� YDULDWLI�

VHKLQJJD�PXQFXO�NHFHQGHUXQJDQ�SHQJDMDUDQ�EHU�

SXVDW�SDGD�JXUX��6HFDUD�RSHUDVLRQDO�NHEDQ\DNDQ�
JXUX�PDVLK�PHQJJXQDNDQ�SHQGHNDWDQ�WUDGLVLRQDO�

DWDX� PHNDQLVWLN� \DQJ� PHQHNDQNDQ� SDGD� SURVHV�

NHWHUDPSLODQ� GDQ� ODWLKDQ�� *XUX� OHELK� PHQLWLN�

EHUDWNDQ� SDGD� SHQJDMDUDQ� �WHDFKLQJ�� VHPHQWDUD�

VLVZD� SDVLI� GDQ� FHQGHUXQJ� XQWXN� PHQJKDIDO�

NRQVHS� WDQSD� GLVHUWDL� SHPDKDPDQ� \DQJ�
PHPDGDL�� 2OHK� NDUHQD� LWX�� VDQJDW� GLSHUOXNDQ�

DGDQ\D� SHPEDKDUXDQ� VWUDWHJL� SHPEHODMDUDQ�

PDXSXQ� SHQGHNDWDQ� \DQJ� GLJXQDNDQ� ROHK� JXUX�
VHODPD�LQL��
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� 3HPEDKDUXDQ� GDODP� SHQJDMDUDQ� EDKDVD�
,QGRQHVLD� GLPDNVXGNDQ� XQWXN� PHPSHUEDLNL�

WXMXDQ�SHQJDMDUDQ�\DQJ�VHODPD�LQL�PDVLK�PHQMD�

GL� SHQHNDQDQ� GDODP� SHPEHODMDUDQ�� \DLWX� GDUL�
IRQHP�VDPSDL�ZDFDQD�DWDXSXQ�VDVWUD�DQWDUD�ODLQ�

SXLVL�� FHUSHQ� GDQ� GUDPD� \DQJ� PHQLWLNEHUDWNDQ�

SDGD�SHPDKDPDQ�NRQVHS�NRQVHS�EDKDVD�,QGRQH�

VLD�\DQJ�OHELK�EDLN�GDQ�SHQJJXQDDQ�VWUDWHJL�SH�

PHFDKDQ� PDVDODK� \DQJ� OHELK� HIHNWLI�� 3HPEH�

ODMDUDQ�EDKDVD� ,QGRQHVLD� WLGDN� ODJL�PHQJXWDPD�

NDQ�SDGD�SHQ\HUDSDQ�PDWHUL�PHODOXL�SHQFDSDLDQ�

LQIRUPDVL�� WHWDSL� OHELK� PHQJXWDPDNDQ� SDGD�

SHQJHPEDQJDQ�NHPDPSXDQ�GDQ�SURVHV�LQIRUPD�
VL��6LVZD�GLKDUDSNDQ�PHPLOLNL�NHPDPSXDQ�EHU�

NRPXQLNDVL�� EHUNRODERUDVL� GHQJDQ� VLVZD� ODLQ�

Q\D��VHUWD�PHQJJXQDNDQ�EDKDVD�,QGRQHVLD�XQWXN�
PHPHFDKNDQ� PDVDODK� GDODP� NHKLGXSDQ� VHKDUL�

KDUL��

� 6DODK� VDWX� PRGHO� SHPEHODMDUDQ� \DQJ�
PHOLEDWNDQ�SDUD�SHVHUWD�GLGLN�VHFDUD�DNWLI�GDODP�

PHPSHUROHK� GDQ� PHPDKDPL� NRQVHS�NRQVHS�

EDKDVD� ,QGRQHVLD� VHFDUD� EHQDU�� \DLWX� PRGHO�

SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 7HDPV� *DPHV�

7RXUQDPHQWV� �7*7��� � %HODMDU� OHELK� EDLN� GDUL�

VHNDGDU�PHQJLQJDW�� 6LVZD� SHUOX� GLELDVDNDQ� XQ�
WXN� PHPHFDKNDQ� PDVDODK�� PHQHPXNDQ� VHVXDWX�

\DQJ� EHUJXQD� EDJL� GLULQ\D� GDQ� EHUJHOXW� GHQJDQ�

LGH�LGH�� 'DODP� SHPEHODMDUDQ� NRRSHUDWLI� 7*7�
LQL��VLVZD�PHUXSDNDQ�SHODNX�XWDPD�GDODP�SHP�

EHODMDUDQ�� 6LVZD� GLKDUDSNDQ� PDPSX� EHUNRPX�

QLNDVL�� EHUNRODERUDVL� GHQJDQ� VLVZD� ODLQQ\D� GDQ�
GLKDUDSNDQ� PDPSX� PHQJJXQDNDQ� EDKDVD� ,QGR�

QHVLD� XQWXN� PHPHFDKNDQ� PDVDODK� GDODP� NHKL�

GXSDQ� VHKDUL�KDUL� GHQJDQ� PHQJNRQVWUXNVL� VHQ�

GLUL� SHQJHWDKXDQ� PHODOXL� PDQLSXODVL� EHQGD�

EHQGD�Q\DWD� \DQJ�DGD�SDGD� OLQJNXQJDQQ\D� DWDX�

\DQJ�GDSDW�GLED\DQJNDQ��

� 0HQJLPSOHPHQWDVLNDQ�SHPEHODMDUDQ�ED�
KDVD� ,QGRQHVLD� GL� NHODV�� PDND� \DQJ� SHUWDPD�

KDUXV� GLODNXNDQ� DGDODK� SHQ\XVXQDQ� SHUDQJNDW�

SHPEHODMDUDQ�� 3HUDQJNDW� SHPEHODMDUDQ� WHUVHEXW�
GLVXVXQ� PHQJDFX� SDGD� NDUDNWHULVWLN� PRGHO�

SHPEHODMDUDQ� NRRSHUDWLI� WLSH�7*7��%HUGDVDUNDQ�

XUDLDQ� WHUVHEXW� SHQXOLV� PHUDVD� SHUOX� XQWXN�

PHODNXNDQ� SHQHOLWLDQ� GHQJDQ� MXGXO�

³3HQJHPEDQJDQ�3HUDQJNDW�3HPEHODMDUDQ�%DKDVD�

,QGRQHVLD��&HUSHQ��0RGHO�3HPEHODMDUDQ�.RRSH�
UDWLI�WLSH�7HDPV�*DPHV�7RUQDPHQWV��7*7��SDGD�

6LVZD�.HODV�;�60$�1HJHUL����0DNDVVDU³��

�

�
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� � 3URVHV� NHJLDWDQ� UHVHDUFK� DQG� GHYHORS�

PHQW� EHUODQJVXQJ� VHFDUD� EHUVLNOXV�� PHODOXL�

WDKDSDQ�� ���� SHQJNDMLDQ� DWDX� SHQHOXVXUDQ� DZDO�
WRSLN�WRSLN� \DQJ� DNDQ� GLNRQVWUXNVL� DWDX� GLUH�

NRQVWUXNVL������SHQJHPEDQJDQ�SURGXN�PRGHO�GD�

UL� KDVLO� WHPXDQ� \DQJ� WHODK� GLFDSDL�� ���� SHQJXML�

FREDDQ� PRGHO� \DQJ� WHODK� GLNHPEDQJNDQ� SDGD�

ORNDVL��GDQ�GLPDQD�SURGXN�WHUVHEXW�DNDQ�GLJXQD�

NDQ�� GDQ� ���� SHUEDLNDQ� PRGHO� VHVXDL� GHQJDQ�

WHPXDQ�GDODP�VLWXDVL�SHQGDKXOXDQ�GL�ODSDQJDQ���

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� PHODOXL� WLJD�

WDKDS��\DLWX� WDKDS�SHUVLDSDQ�� WDKDS�SHODNVDQDDQ��
GDQ� WDKDS� DQDOLVLV� GDWD�� 8ML� FRED� SURGXN�

GLODNXNDQ� KDQ\D� WHUEDWDV� SDGD� XML� SHUVHRUDQJDQ�

GDQ�XML�NHORPSRN�NHFLO��'DODP�EDJLDQ�LQL�VHFDUD�
EHUXUXWDQ� GLNHPXNDNDQ� GHVDLQ� XML� FRED�� VXEMHN�

XML� FRED�� MHQLV� GDWD�� LQVWUXPHQ� SHQJXPSXODQ�

GDWD��GDQ�WHNQLN�DQDOLVLV�GDWD��
'HVDLQ� XML� FRED� SURGXN� SHQJHPEDQJDQ�

PHQJJXQDNDQ� GHVDLQ� GDODP� SHQHOLWLDQ� NXDQWL�

WDWLI�� \DNQL� GHVNULSWLI� NXDQWLWDWLI�� 3HQHOLWLDQ� LQL�

GLODNVDQDNDQ� GL� 60$� 1HJHUL� ��� 0DNDVVDU�

GHQJDQ� VXEMHN� XML� FRED� DGDODK� VLVZD� .HODV� ;��

GHQJDQ� MXPODK� VLVZD� VHEDQ\DN� ��� RUDQJ�� -HQLV�
GDWD�KDVLO�XML�FRED�GL�NHODV�\DQJ�GLJXQDNDQ�KDVLO�

REVHUYDVL� GDQ� VNRU� VLVZD�� 8QWXN� PHPSHUROHK�

LQIRUPDVL�WHQWDQJ�DNWLYLWDV�VLVZD��DNWLYLWDV�JXUX��
GDQ� SHQJHORODDQ� SHPEHODMDUDQ� NRRSHUDWLI� WLSH�

7*7�� GDQ� WLQJNDW� SHQJXDVDDQ� VLVZD� WHUKDGDS�

PDWHUL� \DQJ� WHODK� GLDMDUNDQ�� GLNHPEDQJNDQ�
LQVWUXPHQ�LQVWUXPHQ�VHEDJDL�EHULNXW��

D�� /HPEDU�9DOLGDVL�3HUDQJNDW�3HPEHODMDUDQ�

E��/HPEDU�3HQJDPDWDQ�$NWLYLWDV�6LVZD��

F��/HPEDU�3HQJDPDWDQ��$NWLYLWDV�*XUX��

G��/HPEDU� 3HQJDPDWDQ� 3HQJHORODDQ� 3HPEHOD�

MDUDQ�.RRSHUDWLI��WLSH�7*7��

H��5HVSRQ� 6LVZD� WHUKDGDS� .HJLDWDQ�
3HPEHODMDUDQ�

I��5HVSRQ� *XUX� 7HUKDGDS� .HJLDWDQ�

3HPEHODMDUDQ�
J��7HV�+DVLO�%HODMDU�

'DWD� \DQJ� WHODK� GLNXPSXONDQ� GHQJDQ�

PHQJJXQDNDQ� LQVWUXPHQ�LQVWUXPHQ�� VHODQMXWQ\D�

GLDQDOLVLV�VHFDUD�NXDQWLWDWLI�GDQ�GLDUDKNDQ�XQWXN�

PHQMHODVNDQ� NHYDOLGDQ�� NHHIHNWLIDQ� GDQ� NHSUDN�

WLVDQ� SHUDQJNDW� SHPEHODMDUDQ� \DQJ� WHQJDK�
GLNHPEDQJNDQ�� 'DWD� \DQJ� GLSHUROHK� GDUL� KDVLO�

YDOLGDVL� ROHK� SDUD� DKOL� GLDQDOLVLV� XQWXN� PHQMH�

ODVNDQ� NHYDOLGDQ� GDQ� NHOD\DNDQ� SHQJJXQDDQ�
SHUDQJNDW�SHPEHODMDUDQ�GL�NHODV���

�

+$6,/�'$1�3(0%$+$6$1�

+DVLO��

3HQJHPEDQJDQ� SHUDQJNDW� SHPEHODMDUDQ�

EDKDVD� ,QGRQHVLD� PRGHO� NRRSHUDWLI� WLSH� WHDPV�
JDPHV� WRXUQDPHQV� �7*7�� \DQJ� EHUGDVDUNDQ�

SDGD�0RGHO���'��7KLDJDUDMDQ��WHUGLUL�GDUL�HPSDW�

WDKDS�� \DLWX� WDKDS� SHPEDWDVDQ� �GHILQH��� WDKDS�

SHUDQFDQJDQ� �GHVLJQ��� WDKDS� SHQJHPEDQJDQ�

�GHYHORS��GDQ�WDKDS�SHQ\HEDUDQ��GLVVHPLQDWH���

7DEHO�����5DQJNXPDQ�+DVLO�9DOLGDVL�3HUDQJNDW�

3HPEHODMDUDQ�

3HUDQJNDW�

6.25�5$7$�

5$7$�

3(1,/$,$1�

67$786�

%XNX�6LVZD� ����� 9�

/HPEDU�.HUMD�6LVZD� ����� 9�

5HQFDQD� 3HODNVDQDDQ�

3HPEHODMDUDQ�
���� 9�

7HV�+DVLO�%HODMDU� ����� 69�

'DSDW� GLVLPSXONDQ� EDKZD� SHUDQJNDW�

SHUDQJNDW� \DQJ� GLVHEXWNDQ� SDGD� WDEHO� GL� DWDV�
VXGDK� WHUPDVXN� GDODP� NDWHJRUL� ³9DOLG´� �

������ dd9 �� GDQ� NDWHJRUL� ³6DQJDW� 9DOLG´� ��

���� dd9 ��� %HUGDVDUNDQ� NULWHULD� NHYDOLGDQ��

PDND� SHUDQJNDW� SHPEHODMDUDQ� WHUVHEXW� WHODK�

PHPLOLNL� GHUDMDW� YDOLGLWDV� \DQJ� PHPDGDL� GDQ�
OD\DN� XQWXN� GLXMLFREDNDQ�� 1DPXQ� GHPLNLDQ��

SHUDQJNDW�SHUDQJNDW�WHUVHEXW�PHQXUXW�VDUDQ�SDUD�

DKOL�PDVLK�SHUOX�GLSHUEDLNL��GLWDPEDK��

$QDOLVLV�'HVNULSWLI�+DVLO�3HQJHPEDQJDQ�

%HUGDVDUNDQ� KDVLO� XMLFRED� SHUDQJNDW�

SHPEHODMDUDQ� \DQJ�PHOLSXWL�� %XNX� 6LVZD� �%6���

/HPEDU� .HUMD� 6LVZD� �/.6��� GDQ� 5HQFDQD�

3HODNVDQDDQ�3HPEHODMDUDQ� �533��GLSHUROHK�GDWD�

KDVLO� WHV� EHODMDU� VLVZD�� GDWD� KDVLO� SHQJDPDWDQ�

DNWLYLWDV�VLVZD��UHVSRQV� VLVZD� WHUKDGDS�NHJLDWDQ�
GDQ� SHUDQJNDW� SHPEHODMDUDQ� NRRSHUDWLI� WLSH�

WHDPV� JDPHV� WRXUQDPHQV� �7*7��� GDWD� KDVLO�

SHQJDPDWDQ� DNWLYLWDV� JXUX�� GDQ� GDWD� KDVLO�
SHQJDPDWDQ�SHQJHORODDQ�SHPEHODMDUDQ�NRRSHUD��

�

�
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WLI� WLSH� 7*7�� 'DWD�GDWD� LQLODK� \DQJ� GLJXQDNDQ�
XQWXN� PHQJHWDKXL� NHSUDNWLVDQ� GDQ� NHHIHNWLIDQ�

SHUDQJNDW� SHPEHODMDUDQ� NRRSHUDWLI� WLSH� WHDPV�

JDPHV� WRXUQDPHQV� �7*7��� +DVLO� DQDOLVLV�
PDVLQJ�PDVLQJ�GDWD�VHEDJDL�EHULNXW��

+DVLO�%HODMDU�6LVZD��

7HV� KDVLO� EHODMDU� GLEHULNDQ� NH� VLVZD�

XQWXN� PHPSHUROHK� LQIRUPDVL� WHQWDQJ� SHQJXD�

VDDQ�VLVZD�WHUKDGDS�PDWHUL�\DQJ�WHODK�GLDMDUNDQ��

+DVLO� DQDOLVLV� GHVNULSWLI� VHFDUD� NXDQWLWDWLI�

SHQJXDVDDQ� EDKDVD� ,QGRQHVLD� VHWHODK� GLEHUL�

WLQGDNDQ�SDGD�WHV�KDVLO�EHODMDU�GDSDW�GLOLKDW�SDGD�

WDEHO�EHULNXW��

7DEHO� ��� 6WDWLVWLN� 6NRU� +DVLO� %HODMDU� %DKDVDQ�

,QGRQHVLD� 6LVZD� .HODV� ;��� 60$� 1HJHUL� ���

0DNDVVDU�

9DULDEHO� 1LODL�6WDWLVWLN�

6XEMHN�3HQHOLWLDQ� ���

9DULDEHO� 1LODL�6WDWLVWLN�

6NRU�,GHDO� ����

5DWD�UDWD� ������

6WDQGDU�'HYLDVL� �����

9DULDQVL� ������

5HQWDQJ�6NRU� ���

6NRU�0DNVLPXP� ���

6NRU�0LQLPXP� ���

-XPODK�6LVZD�\DQJ�7XQWDV� ���

-XPODK�6LVZD�\DQJ�7LGDN�7XQWDV� ��

�

-LND� VNRU� KDVLO� EHODMDU� GLNHORPSRNNDQ�
GDODP� OLPD� NDWHJRUL�� PDND� GLSHUROHK� WDEHO�

GLVWULEXVL�IUHNXHQVL�VHSHUWL�SDGD�WDEHO���GL�EDZDK�

LQL��

7DEHO�����'LVWULEXVL�)UHNXHQVL�GDQ�3HUVHQWDVH�6NRU�+DVLO�%HODMDU�%DKDVD�,QGRQHVLD�6LVZD�.HODV�;���60$�

1HJHUL����0DNDVVDU�SDGD�7HV�+DVLO�%HODMDU�

1R� 1LODL� .DWHJRUL� )UHNXHQVL� 3HUVHQWDVH�

�� ��±���� 6DQJDW�5HQGDK� �� ��

�� ���±���� 5HQGDK� �� ��

�� �����±����

�����±����

6HGDQJ�

�� ��

�����±���� �� ��

�� ���±���� 7LQJJL� �� ������

�� ���±����� 6DQJDW�7LQJJL� ��� �������

'DWD�LQL�PHQXQMXNNDQ�EDKZD�NHWXQWDVDQ�NODVLNDO�
WHUFDSDL��

5HVSRQV� 6LVZD� 7HUKDGDS�.HJLDWDQ� 3HPEHOD�

MDUDQ�.RRSHUDWLI�7LSH�7*7�

5HVSRQV� VLVZD� WHUKDGDS� NHJLDWDQ�

SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 7*7� EHUGDVDUNDQ�

DQJNHW�\DQJ�GLEHULNDQ�NH�VLVZD�VHEDJDL�EHULNXW��

5HVSRQV�6LVZD�WHQWDQJ�3HODMDUDQ�%DKDVD�

,QGRQHVLD�

7LJD� SXOXK� VHPELODQ� GDUL� HPSDW� SXOXK�

VDWX� � VLVZD� �������� PHUDVD� VHQDQJ� GHQJDQ�
EDKDVD� ,QGRQHVLD�� 'DUL� KDVLO� REVHUYDVL� MXJD�

GLNHWDKXL� EDKZD� �� GDUL� ��� VLVZD� �������

PHQJDQJJDS� EDKZD� SHODMDUDQ� EDKDVD� ,QGRQHVLD�
ELDVD�ELDVD� VDMD�� � 0HUHND� EHUDODVDQ� EDKZD�
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�

�

SHODMDUDQ� EDKDVD� ,QGRQHVLD� EDLN� DWDX� WLGDN�
EHUJDQWXQJ� FDUD� JXUXQ\D� PHQMHODVNDQ� DSDNDK�

PHQ\HQDQJNDQ� DWDX� WLGDN�� 1DPXQ� GHQJDQ�

DGDQ\D� SHUDQJNDW� SHPEHODMDUDQ� NRRSHUDWLI� WLSH�
7*7� LQL�� PHUHND� PXODL� NHPEDOL� PHQ\XNDL�

SHODMDUDQ�%DKDVD�,QGRQHVLD��+DO� LQL� WHUOLKDW�GDUL�

DGDQ\D� UHVSRQV� SRVLWLI� VLVZD� \DQJ� PHQ\DWDNDQ�

EDKZD�PHUHND� VHQDQJ� EHODMDU� EDKDVD� ,QGRQHVLD�

GHQJDQ� PHQJJXQDNDQ� SHPEHODMDUDQ� NRRSHUDWLI�

WLSH�7*7��6HODLQ�LWX����GDUL����VLVZD�PHQ\DWDNDQ�

EDKZD� %DKDVD� ,QGRQHVLD� LWX� VXVDK�VXVDK�

JDPSDQJ�GDQ���RUDQJ� VLVZD�PHQJDWDNDQ�EDKZD�

EDKDVD� ,QGRQHVLD� JDPSDQJ�JDPSDQJ� VXVDK�
WHWDSL�WHWDS�PHQ\HQDQJNDQ��

5HVSRQV� 6LVZD� WHQWDQJ� %XNX� 6LVZD� GDQ�

/HPEDU�.HUMD�6LVZD�

7LJD� SXOXK� WXMXK� GDUL� HPSDW� SXOXK� VDWX�

VLVZD���������PHUDVD�VHQDQJ�GHQJDQ�EXNX�VLVZD�

GDQ� /.6� \DQJ� GLJXQDNDQ�� 0HUHND� EHUDODVDQ�
EDKZD� SHQJJXQDDQ� NDWD�NDWD�� SHQMHODVDQ�PDWHUL�

GDQ� JDPEDU�JDPEDU� \DQJ� WHUGDSDW� SDGD� %XNX�

6LVZD� �%.�� GDQ� /HPEDU� .HUMD� 6LVZD� �/.6���

FXNXS�VHGHUKDQD�VHKLQJJD�PHPXGDKNDQ�PHUHND�

XQWXN� PHQJHUWL� PDWHUL� \DQJ� GLVDMLNDQ�� 1DPXQ�

GHPLNLDQ����GDUL����VLVZD��������PHUDVD�NXUDQJ�
VHQDQJ� GHQJDQ� EXNX� VLVZD� GDQ� /.6� \DQJ�

GLJXQDNDQ�� 0HUHND� EHUSHQGDSDW� EDKZD� DGD�

EHEHUDSD� EDKDVD� \DQJ� GLJXQDNDQ� GDODP� %XNX�
6LVZD� �%.�� DWDX� /HPEDU� .HUMD� 6LVZD� �/.6��

\DQJ� WLGDN� WHUODOX� MHODV�� 1DPXQ� VHFDUD�

NHVHOXUXKDQ�� VLVZD� WHUWDULN� GHQJDQ� %XNX� 6LVZD�
�%.�� GDQ� /HPEDU� .HUMD� 6LVZD� �/.6�� \DQJ�

GLJXQDNDQ� GDQ� �� GDUL� ��� VLVZD� PHQJDWDNDQ�

EDKZD� %XNX� 6LVZD� GDQ� /.6� ELDVD� VDMD� NDUHQD�

VDPD�VDMD�\DQJ�VHULQJ�GLGDSDWNDQ��

5HVSRQV�6LVZD�WHQWDQJ�3HPEHODMDUDQ�

.RRSHUDWLI�7LSH�7*7�

3DGD�XPXPQ\D��VLVZD�GL�NHODV�;��60$�
1HJHUL� ��� 0DNDVVDU� � ������� VHQDQJ� GHQJDQ�

SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 7*7�� 0HUHND�

EHUDODVDQ� EDKZD� SHQ\DMLDQ� PDWHUL� \DQJ�
GLNDLWNDQ� GHQJDQ� GXQLD� Q\DWD� PHPXGDKNDQ�

PHUHND� XQWXN�PHPDKDPL� GHQJDQ�PXGDK�PDWHUL�

WHUVHEXW�� 0HUHND� MXJD� EHUSHQGDSDW� EDKZD�

SHPEHODMDUDQ� 7*7� PHPEHUL� WDQJJXQJ� MDZDE��

NHUMD� VDPD� GDODP� WLP�� GDQ� PHQHJDQJNDQ��

%HUGDVDUNDQ� NULWHULD� \DQJ� GLWHWDSNDQ�� PDND�
GDSDW� GLVLPSXONDQ� EDKZD� VLVZD� PHPLOLNL�

UHVSRQV�SRVLWLI�WHUKDGDS�SHUDQJNDW�SHPEHODMDUDQ�
NRRSHUDWLI�WLSH�7*7��

%HUGDVDUNDQ� NULWHULD� NHHIHNWLIDQ� \DQJ�

WHODK� GLEDKDV�� PDND� GDSDW� GLVLPSXONDQ� EDKZD�
SHUDQJNDW�SHPEHODMDUDQ�EDKDVD�,QGRQHVLD�PRGHO�

NRRSHUDWLI� WLSH� 7*7� EHUVLIDW� HIHNWLI�� 6HPXD�

NRPSRQHQ� NHHIHNWLIDQ� SHUDQJNDW� WHUSHQXKL� GDQ�

NRPSRQHQ�� \DLWX� NHWXQWDVDQ� NODVLNDO� \DQJ�

PHQMDGL�V\DUDW�XWDPD�WHUSHQXKL���

6HODLQ� LWX�� EHUGDVDUNDQ� NULWHULD�

NHSUDNWLVDQ�\DQJ�MXJD�WHODK�GLEDKDV��PDND�GDSDW�

GLVLPSXONDQ�SXOD�EDKZD�SHUDQJNDW�SHPEHODMDUDQ�

EDKDVD� ,QGRQHVLD� PRGHO� NRRSHUDWLI� WLSH� 7*7�
EHUVLIDW� SUDNWLV�� VHPXD� NRPSRQHQ� NHSUDNWLVDQ�

SHUDQJNDW�WHUSHQXKL��

.(6,038/$1�

%HUGDVDUNDQ� SHPEDKDVDQ� KDVLO�

SHQHOLWLDQ� GDQ� XMLFRED� WHUEDWDV� WHUKDGDS� VLVZD�

NHODV� ;�� 60$� 1HJHUL� ��� 0DNDVVDU�� GDSDW�
GLDPELO�NHVLPSXODQ�VHEDJDL�EHULNXW��

��� 3HUDQJNDW� SHPEHODMDUDQ� EDKDVD� ,QGRQHVLD�

PRGHO� NRRSHUDWLI� WLSH� 7HDPV� *DPHV�

7RXUQDPHQV� �7*7�� SDGD� SRNRN� EDKDVDQ�

&HUSHQ�GDODP�SHQHOLWLDQ�LQL�PHOLSXWL��

D��%XNX�VLVZD���
E��/HPEDU�.HJLDWDQ�6LVZD��/.6���GDQ��

F��5HQFDQD� 3HODNVDQDDQ� 3HPEHODMDUDQ�

�533���
��� 3HQJHPEDQJDQ� SHUDQJNDW� LQL� PHQJJXQDNDQ�

PRGHO�7KLDJDUDMDQ�DWDX���'��'HILQH��'HVLJQ��

'HYHORS�� GDQ� 'LVVHPLQDWH�� \DQJ� PHOLSXWL�
HPSDW� WDKDS�� \DLWX� WDKDS� SHPEDWDVDQ� \DQJ�

PHQFDNXS� OLPD� ODQJNDK�� \DLWX�� DQDOLVLV�

NXULNXOXP�� DQDODVLV� VLVZD�� DQDOLVLV� NRQVHS��

DQDOLVLV� WXJDV�� GDQ� VSHVLILNDVL� WXMXDQ�

SHPEHODMDUDQ�� WDKDS� SHUDQFDQJDQ� \DQJ�

PHQFDNXS�HPSDW�ODQJNDK��\DLWX��SHQ\XVXQDQ�

WHV��SHPLOLKDQ�PHGLD��SHPLOLKDQ�IRUPDW��GDQ�
SHUHQFDQDDQ� DZDO�� WDKDS� SHQJHPEDQJDQ�

\DQJ� PHQFDNXS� GXD� ODQJNDK�� \DLWX��

SHQLODLDQ� DKOL� GDQ� XMLFRED�� GDQ� WDKDS�
SHQ\HEDUDQ��QDPXQ�SDGD�SHQHOLWLDQ�LQL�WDKDS�

SHQ\HEDUDQ� EHOXP� GDSDW� GLODNVDQDNDQ�

NDUHQD�SHODNVDQDDQQ\D�KDQ\D�EHUXSD�XMLFRED�

WHUEDWDV�VDMD��

��� 6HWHODK� GLODNXNDQ� YDOLGDVL� GDQ� UHYLVL�

VHEDQ\DN� �� NDOL�� SHUDQJNDW� SHPEHODMDUDQ�
\DQJ� PHOLSXWL� %XNX� 6LVZD�� /.6�� GDQ� 533�

LQL� YDOLG� GDQ� OD\DN� XQWXN� GLJXQDNDQ�

EHUGDVDUNDQ�KDVLO�SHQLODLDQ�SDUD�DKOL��
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��� 'DUL� KDVLO� XMLFRED� GLNHWDKXL� EDKZD�
SHUDQJNDW�SHPEHODMDUDQ�PRGHO�SHPEHODMDUDQ�

7*7� EHUVLIDW� HIHNWLI� GDQ� SUDNWLV�� KDVLO�

XMLFRED�GLXUDLNDQ�VHEDJDL�EHULNXW��
D�� 6NRU�UDWD�UDWD�\DQJ�GLSHUROHK�VLVZD�SDGD�

WHV� KDVLO� EHODMDU� DGDODK� ������ GDUL� VNRU�

LGHDO� ���� GHQJDQ� VWDQGDU� GHYLDVL� ������

'LPDQD� ��� GDUL� ��� VLVZD� DWDX� ������

PHPHQXKL�NHWXQWDVDQ� LQGLYLGX��'DWD�LQL�

PHQXQMXNNDQ�EDKZD�NHWXQWDVDQ�NODVLNDO�

WHUFDSDL��

E�� 'HQJDQ�PHQJJXQDNDQ�SHUDQJNDW�SHPEH�

ODMDUDQ� NRRSHUDWLI� WLSH� 7*7�� VLVZD� MDGL�
OHELK� DNWLI� GDODP� SURVHV� SHPEHODMDUDQ��

+DO� LQL� WHUOLKDW� GDUL� �� GDUL� �� NDWHJRUL�

DNWLYLWDV� VLVZD� \DQJ� GLDPDWL� GHQJDQ�
NDWHJRUL� ����� ����� ����� GDQ� ���� \DQJ�

PHQMDGL� V\DUDW� XWDPD� GDODP� NULWHULD�
PHPHQXKL� ,QWHUYDO� 7ROHUDQVL� 3:,� ����

\DQJ�GLWHQWXNDQ��

F�� 3DGD� XPXPQ\D� VLVZD� PHPEHULNDQ�
UHVSRQV�\DQJ�SRVLWLI� WHUKDGDS�SHUDQJNDW�

SHPEHODMDUDQ�\DQJ�GLJXQDNDQ��

G�� *XUX� GDSDW� PHPELPELQJ� NHORPSRN�

EHNHUMD�GDQ�EHODMDU��+DO� LQL� WHUOLKDW� GDUL�

�� NDWHJRUL� DNWLYLWDV� JXUX� \DQJ� GLDPDWL�

\DQJ�PHQMDGL�NULWHULD�PHPHQXKL�,QWHUYDO�

7ROHUDQVL�3:,�����\DQJ�GLWHQWXNDQ��

H�� 7LQJNDW�NHPDPSXDQ�JXUX�GDODP�PHQJH�

OROD�SURVHV�SHPEHODMDUDQ�NRRSHUDWLI� WLSH�
WHDPV� JDPHV� WRXUQDPHQV� �7*7�� WHUPD�

VXN�GDODP�NDWHJRUL�VDQJDW�WLQJJL��DUWLQ\D�

SHQDPSLODQ�JXUX�GDSDW�GLSHUWDKDQNDQ��

�

'$)7$5�3867$.$�

$OZL��+DVDQ�� GNN�� ������ 7DWD� %DKDVD� %DNX� %DKDVD�

,QGRQHVLD�(GLVL�.HWLJD��-DNDUWD��%DODL�3XVWDND��

$QRQLPXV��������3HGRPDQ�3HQXOLVDQ�.DU\D�,OPLDK��

6NULSVL�� 7HVLV�� 'LVHUWDVL�� $UWLNHO�� 0DNDODK��

/DSRUDQ� 3HQHOLWLDQ�� (GLVL� .HHPSDW�� 0DODQJ��

3HQHUELW�8QLYHUVLWDV�1HJHUL�0DODQJ��

%XGLQLQJVLK��$VUL��������%HODMDU�GDQ�3HPEHODMDUDQ��

-DNDUWD��5LQHND�&LSWD�

'MXPLQJLQ��6XODVWULQLQJVLK��������3HQJDMDUDQ�3URVD�

)LNVL�GDQ�'UDPD��0DNDVVDU��810��

'MXPLQJLQ�� 6XODVWULQLQJVLK� GDQ� 6\DPVXGGXKD�� ������

3HUHQFDQDDQ� 3HPEHODMDUDQ� %DKDVD� GDQ�

6DVWUD� ,QGRQHVLD�%HUEDVLV�.XULNXOXP�7LQJNDW�

6DWXDQ� 3HQGLGLNDQ� �.763��� 7HRUL� GDQ�

3HQHUDSDQQ\D�� 0DNDVVDU�� %DGDQ� 3HQHUELW�

810��

)DNLK�� 0DQVRXU�� GNN�� ������ 3HQGLGLNDQ� 3RSXODU�

3DQGXDQ� 3HQGLGLNDQ� 0HWRGH� .ULWLV�

3DUWLVLSDWRULV�� -RJMDNDUWD�� 676� 3HUGLNDQ� GDQ�

,QVLVW�3UHVV��

�

�

�

�

�

�

�

�

�

�

�

�

�
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�

1XUKXVDLQ�� 0XKDPPDG�� ������ ³3HQJHPEDQJDQ�

3HUDQJNDW� 3HPEHODMDUDQ� 0DWHPDWLND� .RRSH�

UDWLI� 7LSH� 7HDPV�*DPHV� 7RXUQDPHQWV� �7*7��

'HQJDQ�3HQGHNDWDQ�&RQWH[WXDO�7KHDFLQJ�$QG�

/HDUQLQJ� �&7/�� 3DGD� 6LVZD�.HODV�9,,�� 603�

1HJHUL� ��� 0DNDVVDU�´� 6NULSVL�� WLGDN� GLWHUELW�

NDQ�� 0DNDVVDU�� 3URJUDP� 6DUMDQD� )0,3$�

810�´��

3DWRPERQJL�� $�� :DUGLKDQ�� GNN�� 7HODDK� .XULNXOXP�

%DKDVD�,QGRQHVLD��0DNDVVDU��810�

6RPDG�� $GL� $EGXO�� GNN�� ������ $NWLI� GDQ� .UHDWLI�

%HUEDKDVD� ,QGRQHVLD� �� XQWXN� 60$�0$�.HODV�

;��6XUDED\D��-3�%RRNV��

6XSULMRQR��$JXV��������&RRSHUDWLYH�/HDU�

7ULDQWR�� ������ 0HQGHVDLQ� 0RGHO� QLQJ�� 7HRUL� GDQ�

$SOLNDVL� 3$,.(0�� <RJ\DNDUWD�� 3XVWDND�

3HODMDU�� 3HPEHODMDUDQ� ,QRYDWLI�� 3URJUHVLI��

.RQVHS��/DQGDVDQ��GDQ�,PSOHPHQWDVLQ\D�SDGD�

.XULNXOXP� 7LQJNDW� 6DWXDQ� 3HQGLGLNDQ�

�.763���-DNDUWD��.HQFDQD��


