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0�'KHQ\���(IDQ (OSDQVR�

)DNXOWDV�(NRQRPL�'DQ�%LVQLV��8QLYHUVLWDV�%LQD�'DUPD�
HPDLO��PKGGKHQ\��#JPDLO�FRP ��HIDQ�HOSDQVR#ELQDGDUPD�DF�LG

$EVWUDN

7KLV�VWXG\�DLPV�WR�DQDO\]H�ZKHWKHU�WKHUH�LV�D�FRUUHODWLRQ�EHWZHHQ�FXVWRPHU�H[SHULHQFH DQG�FXVWRPHU�
VDWLVIDFWLRQ ZLWK� UHSXUFKDVH� LQWHUHVW� LQ�&HND�&DIH�3DOHPEDQJ��6DPSOLQJ�ZDV�FDUULHG�RXW�ZLWK�1RQ�
3UREDELOLW\�6DPSOLQJ��1RQ�5DQGRP�VDPSOLQJ��4XRWD�VDPSOLQJ WHFKQLTXH�ZLWK�����UHVSRQGHQWV��'DWD�
FROOHFWLRQ�WHFKQLTXHV�XVHG�TXHVWLRQQDLUHV�DQG�LQWHUYLHZV��7KH�FRUUHODWLRQ�RI�FXVWRPHU�H[SHULHQFH DQG�
FXVWRPHU�VDWLVIDFWLRQ ZLWK�UHSXUFKDVH�LQWHUHVW�XVLQJ�PXOWLSOH�OLQHDU�UHJUHVVLRQ�DQDO\VLV�7KH�UHVXOWV�LQ�
WKLV� VWXG\� LQGLFDWH�FXVWRPHU�H[SHULHQFH DQG�FXVWRPHU� VDWLVIDFWLRQ KDV�D�SRVLWLYH� UHODWLRQVKLS�RQ� WKH�
UHSXUFKDVH�LQWHUHVW�LQ�&HND &DIH�3DOHPEDQJ�

.H\ZRUGV���&XVWRPHU�([SHULHQFH��&XVWRPHU�6DWLVIDFWLRQ��5HSXUFKDVH

�� 3(1'$+8/8$1
%LVQLV�PHUXSDNDQ�VXDWX�NRQVHS�\DQJ�GLSDKDPL�VHEDJDL�XVDKD�GDUL�VXDWX�RUJDQLVDVL�DWDX�SHUXVDKDDQ�

XQWXN�PHQ\HGLDNDQ� EDUDQJ� GDQ� MDVD� EDJL� NRQVXPHQ�� 8NXUDQ� VXDWX� ELVQLV� GDSDW� GLOLKDW� GDUL� MXPODK�
SHJDZDL�DWDXSXQ�YROXPH�SHQMXDODQ �'LQD�	�(IDQ���������0HQXUXW�6FKQDDUV� �GDODP�7MLSWRQR��������
³3DGD�GDVDUQ\D�WXMXDQ�GDUL�VXDWX�ELVQLV�DGDODK�XQWXN�PHQFLSWDNDQ�SDUD�SHODQJJDQ�\DQJ�PHUDVD�SXDV��
7HUFLSWDQ\D� NHSXDVDQ� SHODQJJDQ�GDSDW�PHPEHULNDQ� EHEHUDSD�PDQIDDW�� GLDQWDUDQ\D� KXEXQJDQ� DQWDUD�
SHODNX�XVDKD�GDQ�SHODQJJDQQ\D�PHQMDGL�KDUPRQLV�GDQ�PHPEHULNDQ�GDVDU�\DQJ�EDLN�EDJL�SHPEHOLDQ�
XODQJ�GDQ�DNDQ�WHUFLSWDQ\D�OR\DOLWDV�SHODQJJDQ�VHUWD�PHPEHQWXN�VXDWX�UHNRPHQGDVL�GDUL�PXOXW�NH�PXOXW
�ZRUG�RI�PRXWK��6HPDNLQ�WLQJJL�FXVWRPHU�H[SHULHQFH MHODV�DNDQ�PHPSHQJDUXKL�NHSXDVDQ�SHODQJJDQ�GDQ�
VHFDUD�ODQJVXQJ�DNDQ�PHPSHQJDUXKL�NHLQJLQDQ�NRQVXPHQ�XQWXN�GDWDQJ�NHPEDOL´��

0HQXUXW�$OPD�������������³$GDQ\D�NHSXDVDQ�\DQJ�GLUDVDNDQ�ROHK�NRQVXPHQ�GDSDW�PHQLPEXONDQ�
UHVSRQ�SRVLWLI�EHUXSD�WHUMDGLQ\D�SHPEHOLDQ�XODQJ�GDQ�PHUHNRPHQGDVLNDQ�NRQVXPHQ�ODLQ�DJDU�PHPEHOL�
SURGXN�\DQJ�VDPD��.HXQWXQJDQ�EHUOLSDW�JDQGD�DNDQ�GLSHUROHK�SURGXVHQ�PHODOXL�SHQ\HEDUDQ�LQIRUPDVL�
SRVLWLI� GDUL� NRQVXPHQ�NH� NRQVXPHQ� ODLQ\D��'HPLNLDQ� SXOD� VHEDOLNQ\D� MLND� WDQSD� DGD� NHSXDVDQ�DNDQ�
GDSDW�PHQJDNLEDWNDQ�SHODQJJDQ�SLQGDK�SDGD�SURGXN� ODLQ��.XUDQJQ\D�NHSXDVDQ�DNDQ�PHQJDNLEDWNDQ�
NRQVXPHQ�HQJJDQ�XQWXN�PHODNXNDQ�SHPEHOLDQ�XODQJ�SDGD�VHEXDK�SHUXVDKDDQ�DWDX�PHUHN�WHUWHQWX�

'DODP�KDO�LQL�&HND�FDIH�3DOHPEDQJ�DGDODK�MHQLV�XVDKD�GL�ELGDQJ�80.0��XVDKD�PLNUR�NHFLO�
PHQHQJDK��PHUXSDNDQ�VDWX�GDUL�VHNLDQ�EDQ\DN�SHODNX�XVDKD�ELVQLV�GLELGDQJ�UHVWRUDQ�FDIHVHSHUWL�PRWWR�
\DQJ�PHUHNDEHULNDQ�VKDUH�	�HDW�\DLWX��EHUEDJL�GDQ�PDNDQ�

�� /$1'$6$1�7(25,
��� +XEXQJDQ�&XVWRPHU�([SHULHQFH 'HQJDQ�0LQDW�%HOL�8ODQJ�.RQVXPHQ

³&XVWRPHU�([SHULHQFHPHUXSDNDQ�VDWX�VHW�LQWHUDNVL�DQWDUD�SHODQJJDQ�GDQ�SURGXN��SHUXVDKDDQ��DWDX�
EDJLDQ�GDUL�RUJDQLVDVL��\DQJ�PHQLPEXONDQ�UHDNVL��3HQJDODPDQ�LQL�EHQDU�EHQDU�SULEDGL�GDQ�PHQ\LUDWNDQ�
NHWHUOLEDWDQ�SHODQJJDQ�SDGD�WLQJNDW�\DQJ�EHUEHGD��EDLN�VHFDUD�UDVLRQDO��HPRVLRQDO��VHQVRULN��ILVLN��GDQ�
VSLULWXDO�´3UDPXGLWD�GDQ�MDSDULDQWR�������������$GDSXQ�0LQDW�%HOL�8ODQJ�PHQXUXW�.RWOHU�GDQ�.HOOHU���
����������EHUSHQGDSDW�EDKZD�³VHWHODK�NRQVXPHQ�PHPEHOL�SURGXN�WHUVHEXW�NRQVXPHQ�ELVD�SXDV�DWDX�
WLGDN�SXDV�GDQ�WHUOLEDW�GDODP�SHULODNX�SDVFD�SHPEHOLDQ��3HODQJJDQ�\DQJ�SXDV�DNDQ�NHPEDOL�PHPEHOL�
SURGXN��PHPXML�SURGXN�\DQJ�PHPEHOLQ\D�GLKDGDSDQ�RUDQJ�ODLQ��VHGLNLW�PHQDULN�SHUKDWLDQ�SDGD�PHUHN�
GDQ�LNODQ�SHVDLQJ�GDQ�PHPEHOL�SURGXN�ODLQ�GDUL�SHUXVDKDDQ�\DQJ�VDPD´�
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��� +XEXQJDQ�.HSXDVDQ�.RQVXPHQ�'HQJDQ�0LQDW�%HOL�8ODQJ�.RQVXPHQ
.HSXDVDQ� SHODQJJDQ� PHUXSDNDQ� NXQFL� \DQJ� SHQWLQJ� XQWXN� GDSDW� PHPSHUWDKDQNDQ� SHODQJJDQ��

VHSHUWL� \DQJ� GLNHPXNDNDQ� .RWOHU� ���������� ³SHUDVDDQ� VHQDQJ� DWDX� NHFHZD� VHVHRUDQJ� \DQJ�PXQFXO�
VHWHODK�PHPEDQGLQJNDQ�NLQHUMD��KDVLO��SURGXN�\DQJ�GLSLNLUNDQ�WHUKDGDS�NLQHUMD \DQJ�GLKDUDSNDQ´��+DO�
LQL�PHQHJDVNDQ�EDKZD�WDQSD�DGDQ\D�NHSXDVDQ�SHODQJJDQ�PDND�SHUXVDKDDQ�DNDQ�VXOLW�XQWXN�EHUWDKDQ�
GDODP�PHQJKDGDSL�SHUVDLQJDQ�\DQJ�NRPSHWLWLI��$GDSXQ�0LQDW�%HOL�8ODQJ�PHQXUXW�.RWOHU�GDQ�.HOOHU���
����������EHUSHQGDSDW�EDKZD�³VHWHODK�NRQVXPHQ�PHPEHOL�SURGXN�WHUVHEXW�NRQVXPHQ�ELVD�SXDV�DWDX�
WLGDN�SXDV�GDQ�WHUOLEDW�GDODP�SHULODNX�SDVFD�SHPEHOLDQ��3HODQJJDQ�\DQJ�SXDV�DNDQ�NHPEDOL�PHPEHOL�
SURGXN��PHPXML�SURGXN�\DQJ�PHPEHOLQ\D�GLKDGDSDQ�RUDQJ�ODLQ��VHGLNLW�PHQDULN�SHUKDWLDQ�SDGD�PHUHN�
GDQ�LNODQ SHVDLQJ�GDQ�PHPEHOL�SURGXN�ODLQ�GDUL�SHUXVDKDDQ�\DQJ�VDPD´�

��� +XEXQJDQ� &XVWRPHU� ([SHULHQFH 'DQ� .HSXDVDQ� .RQVXPHQ� 'HQJDQ� 0LQDW� %HOL� 8ODQJ�
.RQVXPHQ�
³&XVWRPHU ([SHULHQFH PHUXSDNDQ�VDWX�VHW�LQWHUDNVL�DQWDUD�SHODQJJDQ�GDQ�SURGXNSHUXVDKDDQ��DWDX�

EDJLDQ�GDUL RUJDQLVDVL��\DQJ�PHQLPEXONDQ�UHDNVL��3HQJDODPDQ�LQL�EHQDU�EHQDU�SULEDGL�GDQ�PHQ\LUDWNDQ�
NHWHUOLEDWDQ�SHODQJJDQ�SDGD�WLQJNDW�\DQJ�EHUEHGD��EDLN�VHFDUD�UDVLRQDO��HPRVLRQDO��VHQVRULN��ILVLN��GDQ�
VSLULWXDO�´�3UDPXGLWD� GDQ� MDSDULDQWR� ������������ 'DQ� .HSXDVDQ� SHODQJJDQ� PHUXSDNDQ� NXQFL� \DQJ�
SHQWLQJ�XQWXN�GDSDW�PHPSHUWDKDQNDQ�SHODQJJDQ��VHSHUWL�\DQJ�GLNHPXNDNDQ�.RWOHU�����������³SHUDVDDQ�
VHQDQJ� DWDX� NHFHZD� VHVHRUDQJ� \DQJ� PXQFXO� VHWHODK� PHPEDQGLQJNDQ� NLQHUMD� �KDVLO�� SURGXN� \DQJ�
GLSLNLUNDQ� WHUKDGDS� NLQHUMD� \DQJ� GLKDUDSNDQ´�� +DO� LQL� PHQHJDVNDQ� EDKZD� WDQSD� DGDQ\D� NHSXDVDQ�
SHODQJJDQ�PDND�SHUXVDKDDQ�DNDQ�VXOLW�XQWXN�EHUWDKDQ�GDODP�PHQJKDGDSL�SHUVDLQJDQ�\DQJ�NRPSHWLWLI�

$GDSXQ�0LQDW� %HOL� 8ODQJ�PHQXUXW� .RWOHU� GDQ� .HOOHU� �� ���������� EHUSHQGDSDW� EDKZD³VHWHODK�
NRQVXPHQ�PHPEHOL�SURGXN� WHUVHEXW�NRQVXPHQ�ELVD�SXDV�DWDX� WLGDN�SXDV�GDQ� WHUOLEDW�GDODP�SHULODNX�
SDVFD� SHPEHOLDQ�� 3HODQJJDQ� \DQJ� SXDV� DNDQ� NHPEDOL� PHPEHOL� SURGXN�� PHPXML� SURGXN� \DQJ�
PHPEHOLQ\D�GLKDGDSDQ�RUDQJ�ODLQ�VHGLNLW�PHQDULN�SHUKDWLDQ�SDGD�PHUHN�GDQ�LNODQ�SHVDLQJ�GDQ PHPEHOL�
SURGXN�ODLQ�GDUL�SHUXVDKDDQ�\DQJ�VDPD´

�� 0(72'(�3(1(/,7,$1
���� 9DULDEHO�3HQHOLWLDQ
'DODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�YDULDEHO�LQGHSHQGHQ�GDQ�YDULDEHO�GHSHQGHQ�

�� 9DULDEHO�LQGHSHQGHQ��YDULDEHO�EHEDV��DGDODK�YDULDEHO�\DQJ�PHPSHQJDUXKL�DWDX�\DQJ�PHQMDGL�
VHEDE�SHUXEDKDQQ\D�DWDX�WLPEXOQ\D�YDULDEHO�GHSHQGHQ��WHULNDW����6XJLRQR� �����������9DULDEHO�
GDODP�SHQHOLWLDQ�LQL�DGDODK�&XVWRPHU�([SHULHQFH �;,���.HSXDVDQ�.RQVXPHQ��;���

�� 9DULDEHO�GHSHQGHQ��YDULDEHO�WHULNDW��PHUXSDNDQ�YDULDEHO�\DQJ�GLSHQJDUXKL�DWDX�\DQJ�PHQMDGL�
DNLEDW��NDUHQD�DGDQ\D�YDULDEHO�EHEDV���6XJL\RQR�����������9DULDEHO WHULNDW�GDODP�SHQHOLWLDQ�LQL�
DGDODK�0LQDW�%HOL�8ODQJ��<��

���� 0HWRGH�3HQJXPSXODQ�'DWD
'DODP�SHQHOLWLDQ�LQL�GLJXQDNDQ�WHNQLN�SHQJXPSXODQ�GDWD�VHEDJDL�EHULNXW��

'DWD�3ULPHU
'DWD�SULPHU�DGDODK�VXPEHU�GDWD�\DQJ�ODQJVXQJ�PHPEHULNDQ�GDWD�NHSDGD�SHQJXPSXODQ�GDWD��GDODP�

SHQHOLWLDQ�LQL�PHWRGH�\DQJ�GLJXQDNDQ�ROHK�SHQHOLWL�GDODP�PHQJXPSXONDQ�GDWD�DGDODK�VHEDJDL�EHULNXW���
6XJL\RQR�������������
�� 2EVHUYDVL

<DLWX�SHQJXPSXODQ�GDWD�GHQJDQ�FDUD�SHQJDPDWDQ�ODQJVXQJ�GDQ�SHQHOLWLDQ�WHUKDGDS�REMHN�\DQJ�GL�
WHOLWL� GHQJDQ� PHOLKDW�� PHQGHQJDU� ODQJVXQJ� GDUL� NHQ\DWDDQ� SDGD� SHUXVDKDDQ� WHUVHEXW� \DQJ� DGD�
KXEXQJDQQ\D� GHQJDQ� EDJDLPDQD� SHQJDUXK� &XVWRPHU� ([SHULHQFHGDQ� .HSXDVDQ� .RQVXPHQ�
WHUKDGDS�0LQDW�EHOL�XODQJ GL�&HND�&DIH�3DOHPEDQJ�

�� .XHVLRQHU��DQJNHW�
0HODNXNDQ� SHQJXPSXODQ� GDWD� GHQJDQ� PHPEHULNDQ� VHMXPODK� SHUWDQ\DDQ� WHUWXOLV� NHSDGD�
3HQJXQMXQJ� &HND� &DIH� 3DOHPEDQJ� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� \DQJ� GL� SHUOXNDQ�� 'DIWDU�
SHQHOLWLDQ� LQL� PHQJJXQDNDQ� MHQLV� DQJNHW� WHUWXWXS� DWDX� DQJNHW� WHUVWUXNWXU�� \DLWX� DQJNHW� \DQJ�
GLVDMLNDQ�GDODP�EHQWXN�VHGHPLNLDQ�UXSD�VHKLQJJD�UHVSRQGHQ�GLPLQWD�XQWXN�PHPLOLK�VDWX�MDZDEDQ�
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\DQJ� VHVXDL� GHQJDQ� NDUHNWHU� GLULQ\D� GHQJDQ� FDUD� PHPEHUL� WDQGD� EHUXSD� WDQGD� FKHFN� OLVW SDGD�
NXHVLRQHU� \DQJ� GL� VHEDUNDQ� WHUNDLW� GDODP� SHQHOLWLDQ� LQL� WHUGLUL� GDUL� ��� SHUWDQ\DDQ�
PHQJHQDL&XVWRPHU�([SHULHQFH�����SHUWDQ\DDQ�PHQJHQDL�.HSXDVDQ�NRQVXPHQ��GDQ����SHUWDQ\DDQ�
PHQJHQDL�0LQDW�EHOL�XODQJ�

�� :DZDQFDUD�
7HNQLN�ZDZDQFDUD�GLJXQDNDQ�XQWXN�PHQJXPSXONDQ�GDWD�GHQJDQ��PHODNXNDQ�SHUWDQ\DDQ�ODQJVXQJ�
NHSDGD�SDUD�UHVSRQGHQ�GDQ�SLKDN�\DQJ�EHUNRPSHWHQ�GDODP�SHQHOLWLDQ�

'DWD�6HNXQGHU
'DWD�VHNXQGHU�PHUXSDNDQ��VXPEHU�GDWD�\DQJ�WLGDN�ODQJVXQJ�PHPEHULNDQ�GDWD�NHSDGD�SHQJXPSXODQ�

GDWD�� PLVDOQ\D� OHZDW� RUDQJ� ODLQ� �6XJL\RQR�� ����� ������� 'DWD� VHNXQGHU� ELDVDQ\D� EHUZXMXG� GDWD�
GRNXPHQWDVL� DWDX� GDWD� ODSRUDQ� \DQJ� WHODK� WHUVHGLD�� DQWDUD� ODLQ� EXNX�EXNX�� MXUQDO�MXUQDO� SHQHOLWLDQ�
WHUGDKXOX�GDQ�OLWHUDWXU�ODLQ�\DQJ�EHUKXEXQJDQ�GHQJDQ�PDWHUL�SHQHOLWLDQ�

��� 7HNQLN�3HQJXNXUDQ�YDULDEHO
$ODW�\DQJ�GL�JXQDNDQ�XQWXN��PHQJXPSXONDQ�GDWD�SULPHU�GDODP�SHQHOLWLDQ�LQL�DGDODK�

PHQJJXQDNDQ�NRHVLRQHU�GHQJDQ�SHQJXNXUDQ�VNDOD�OLNHUW��6NDOD�OLNHUW�GLJXQDNDQ�XQWXN�PHQJXNXU�
VLNDS��SHQGDSDW�GDQ�SHUVHSVL�VHVHRUDQJ�DWDX�VHNHORPSRN�RUDQJ�WHQWDQJ�IHQRPHQD�VRVLDO��IHQRPHQD�
VRVLDO�LQL�GLVHEXW�VHEDJDL�YDULDEHO�SHQHOLWLDQ��VXJL\RQR�������������

����� 3RSXODVL�GDQ�6DPSHO
3RSXODVL�DGDODK�ZLOD\DK�JHQHUDOLVDVL�\DQJ�WHUGLUL�DWDV�REMHN�DWDX�VXEMHN�\DQJ�PHPSXQ\DL�NXDOLWDV�

GDQ� NDUDNWHULVWLN� WHUWHQWX� \DQJ� GLWHWDSNDQ� ROHK� SHQHOLWL� XQWXN� GLSHODMDUL� GDQ� NHPXGLDQ� GL� WDULN�
NHVLPSXODQ��6XJLRQR�������������

'DODP�SHQHOLWLDQ� LQL�7HNQLN�SHQJDPELODQ�VDPSHO�\DQJ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�PHWRGH�
1RQ�3UREDELOLW\�6DPSOLQJ��1RQ�5DQGRP�VDPSOLQJ�4XRWD�VDPSOLQJ�<DLWX�PHWRGH�SHQJDPELODQ�VDPSHO�
\DQJ�PHQJL]LQNDQ�SHQHOLWL�XQWXN�PHQHQWXNDQ� MXPODK� VDPSHO�\DQJ�GLSXWXVNDQ� VHVXDL�GHQJDQ� MXPODK�
NXRWD�

��� 0HWRGH�$QDOLVLV�'DQ�7HNQLN�'DWD
$QDOLVLV�GDWD

$GDSXQ� PHWRGH� DQDOLVLV� \DQJ� SHQHOLWL� JXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHWRGH� $QDOLVLV�
.XDQWLWDWLI��PHWRGH�SHQHOLWLDQ�NXDQWLWDWLI�GDSDW�GLDUWLNDQ�VHEDJDL�PHWRGH�SHQHOLWLDQ�\DQJ�EHUODQGDVNDQ�
SDGD� ILOVDIDW� SRVLWLYLVPH \DQJ� GLJXQDNDQ� XQWXN�PHQHOLWL� SDGD� SRSXODVL� DWDX� VDPSHO� WHUWHQWX�� WHNQLN�
SHQJXPSXODQ� VDPSHO� SDGD� XPXPQ\D� GLODNXNDQ� VHFDUD� UDQGRP�� SHQJXPSXODQ� GDWD� PHQJJXQDNDQ�
LQVWUXPHQW�SHQHOLWLDQ�� DQDOLVLV�GDWD�EHUVLIDW�NXDQWLWDWLI� DWDX� VWDWLVWLN�GHQJDQ� WXMXDQ�PHQJXML�KLSRWHVLV�
\DQJ�GLWHUDSNDQ�

7HNQLN�$QDOLVLV�'DWD
�� $QDOLVLV�5HJUHVL�%HUJDQGD

$QDOLVLV� UHJUHVL� EHUJDQGD� GLJXQDNDQ� SHQHOLWL� DSDELOD� SHQHOLWL� EHUPDNVXG� PHUDPDONDQ�
EDJDLPDQD�NHDGDDQ��QDLN�WXUXQQ\D��YDULDEHO�GHSHQGHQ��NULWHULXP���ELOD�GXD�DWDX�OHELK�YDULDEHO�
LQGHSHQGHQ�VHEDJDL�IDNWRU�SUHGLFDWRU�GLPDQLSXODVL��GLQDLN�WXUXQNDQ�QLODLQ\D����6XJL\RQR������
������

�� $QDOLVLV�.RHILVLHQ�.RUHODVL
$GDSXQ�$QDOLVLV�NRHILVLHQ�NRUHODVL�PHUXSDNDQ�WLQJNDW�KXEXQJDQ�DQWDUD�YDULDEOH�VDWX�GHQJDQ�
YDULDEHOODLQQ\D�� \DQJ� GL� QRWDVLNDQ� GHQJDQ� U�� GDQ�PHPSXQ\DL� QLODL� NRUHODVL� EHUNLVDU� GDUL� ���
VDPSDL�GHQJDQ�����QLODL�WHUVHEXW�PHQJJDPEDUNDQ�NHNXDWDQ�KXEXQJDQ�DQWDUYDULDEHO�\DQJ�GLXNXU�
WHUVHEXW�
-LND�QLODL�U�DGDODK����DUWLQ\D�WHUGDSDW�KXEXQJDQ�SRVLWLI�\DQJ�NXDW�DQWDUYDULDEHO�YDULDEHO \DQJ�
GLREVHUYDVL� GDQ� KDVLO� WHUVHEXW� PHQJLQGLNDVLNDQ� KXEXQJDQ� \DQJ� VHDUDK� GLDPDQD� MLND� VDWX�
YDULDEHO�PHQJDODPL�NHQDLNDQ�PDND�YDULDEHO�ODLQ�MXJD�DNDQ�PHQJDODPL�NHQDLNDQ�GDQ�VHEDOLNQ\D��
MLND�QLODL�U�DGDODK����DUWLQ\D�WHUGDSDW�KXEXQJDQ�QHJDWLI�\DQJ�NXDW�DQWDUYDULDEHO�YDULDEHO�\DQJ�GL�
REVHUYDVL� GDQ� KDVLO� WHUVHEXW� PHQJLQGLNDVLNDQ� KXEXQJDQ� \DQJ� EHUODZDQDQ� GLPDQD� MLND� VDWX�
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YDULDEHO�PHQJDODPL�NHQDLNDQ��PDND�YDULDEHO�ODLQ�DNDQ�PHQJDODPL�SHQXUXQDQ��GDQ�MLND�QLODL�U�
DGDODK���DUWLQ\D�WLGDN�WHUGDSDW�KXEXQJDQ�DQWDUYDULDEHO�YDULDEHO \DQJ�GL�REVHUYDVL�

�� $QDOLVLV�.RHILVLHQ�'DWD�'HWHUPLQDVL��5��
$QDOLVLV�.RHILVLHQ�'DWD�'HWHUPLQDVL�0HUXSDNDQ�DODW��\DQJ�GLJXQDNDQ�XQWXN�PHQJXNXU�VHEHUDSD�
EDLN�PRGHO�SHUVDPDDQ�UHJUHVL�\DQJ�GLEDQJXQ�VHUWD�XNXUDQ�EDLN�WLGDNQ\D�PRGHO�GLWHQWXNDQ�GDUL�
VHEHUDSD�EHVDU�NRQWULEXVL�GDUL�YDULDEHO�LQGHSHQGHQ�PDPSX�PHQMHODVNDQ�YDULDEHO�GHSHQGHQ��QLODL�
NRHILVLHQ� GHWHUPLQDVL� � EHUNLVDU� GDUL� �� VDPSDL� GHQJDQ� ��� GDQ� VHPDNLQ� EHVDU� QLODL� NRHILVHQ�
GHWHUPLQDVL�PDND�VHPDNLQ�EDLN�SXOD�PRGHO�SHUVDPDDQ�\DQJ�GL�EDQJXQ��)LWUL\D��%DV\LWK��'DULXV�
����������

��� 8ML�+LSRWHVLV
8ML��6HFDUD�6LPXOWDQ��8ML�)�

8ML� )� DWDX� PRGHO� SHUVDPDDQ� UHJUHVL� PHUXSDNDQ� SHQJXMLDQ� \DQJ� GLWXMXNDQ� XQWXN� PHQJHWDKXL�
VLJQLILNDQVL�PRGHO�SHUVDPDDQ�VHFDUD�NHVHOXUXKDQ���)LWUL\D��%DV\LWK��'DULXV������������

8-L�6HFDUD�3DUVLDO��8ML�W��
'LPDQD�8ML� W� LQL�GLJXQDNDQ�XQWXN�PHQJHWDKXL� DSDNDK�PDVLQJ�PDVLQJ�YDULDEHO�EHEDVQ\D� VHFDUD�

VHQGLUL�VHQGLUL�EHUSHQJDUXK�VHFDUD�VLJQLILNDQ�WHUKDGDS�YHULDEHO�WHULNDWQ\D��)LWUL\D��%DV\LWK��'DULXV������
�������

�� +$6,/�'$1�3(0%$+$6$1
��� 8ML�9DOLGLWDV�GDQ�5HOLDELOLWDV

8ML�LQL�GLODNXNDQ�XQWXN�PHQJHWDKXL�NRQVLVWHQVL�GDQ�DNXUDVL�GDWD�\DQJ�GLNXPSXONDQ�GDUL�
SHQJJXQD�LQVWUXPHQW��%LOD�GDWD�\DQJ�GLSHUROHK�NXUDQJ�YDOLG�GDQ�UHOLDEHO�DNDQ�PHQJKDVLONDQ�
NHVLPSXODQ�\DQJ�ELDV��$GD�GXD�SURVHGXU�SHQJXMLDQ�\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�XQWXN�
PHQJXNXU�UHOLDELOLWDV�GDQ�YDOLGLWDV�

7DEHO����+DVLO�8ML�9DOLGLWDV�9DULDEHO�;���&XVWRPHU�([SHULHQFH�
%XWLU�3HUQ\DWDDQ U�WLWXQJ U�WDEHO 9DOLGLWDV

;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG

7DEHO����+DVLO�8ML�9DOLGLWDV�9DULDEHO�;���.HSXDVDQ�NRQVXPHQ�
%XWLU�3HUQ\DWDDQ U�WLWXQJ U�WDEHO 9DOLGLWDV

;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG
;��� ����� ����� 9DOLG

7DEHO��� +DVLO�8ML�9DOLGLWDV�9DULDEHO�<��0LQDW�%HOL�8ODQJ�
%XWLU�3HUQ\DWDDQ U�WLWXQJ U�WDEHO 9DOLGLWDV

<�� ����� ����� 9DOLG
<�� ����� ����� 9DOLG
<�� ����� ����� 9DOLG
<�� ����� ����� 9DOLG
<�� ����� ����� 9DOLG
<�� ����� ����� 9DOLG
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7DEHO����+DVLO�8ML�5HDOLELOLWDV�9DULDEHO�;���&XVWRPHU�([SHULHQFH�
5HOLDELOLW\�6WDWLVWLFV

&URQEDFK
V�
$OSKD 1�RI�,WHPV

���� �

7DEHO����+DVLO�8ML�5HDOLELOLWDV�9DULDEHO�;���.HSXDVDQ�NRQVXPHQ�
5HOLDELOLW\�6WDWLVWLFV

&URQEDFK
V�
$OSKD 1�RI�,WHPV

���� �

7DEHO����+DVLO�8ML�5HDOLELOLWDV�9DULDEHO�<��0LQDW�%HOL�8ODQJ�
5HOLDELOLW\�6WDWLVWLFV

&URQEDFK
V�$OSKD 1�RI�,WHPV
���� �

%HUGDVDUNDQ�KDVLO�SHQJXMLDQ�UHOLDELOLWDV�PDVLQJ�PDVLQJ�LQVWUXPHQ�PHQXQMXNNDQ�FURQEDFK�DOSKD�
GL� DWDV� ���� �6XJL\RQR�� ������� 'DWD� PHQJHQDL� &XVWRPHU� ([SHULHQFH\DQJ� PHQJJXQDNDQ� LQVWUXPHQW�
NXLVLRQHU� GDODP� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� NRQVLVWHQVL� LQWHUQDO� \DQJ� PHPDGDL�� \DQJ� GLQ\DWDNDQ�
GHQJDQ�QLODL�NRHIHVLHQ�DOSKD��FURQEDFK�DOSKD��VHEHVDU��������+DVLO� WHUVHEXW�PHQXQMXNNDQ�GDWD�\DQJ�
WHUNXPSXO�GDODP�SHQHOLWLDQ�LQL�GDSDW�GLNDWHJRULNDQ�DQGDO��UHOLDEHO���6DPD�KDOQ\D�GHQJDQ�YDULDEHO�NHGXD�
\DLWX�.HSXDVDQ�NRQVXPHQ�\DQJ�PHPLOLNL�QLODL�NRHIHVLHQ�DOSKD�VHEHVDU�������\DQJ�PHQXQMXNNDQ�GDWD�
WHUNXPSXO�GDSDW�GLQ\DWDNDQ�DQGDO��UHOLDEHO��

3DGD�YDULDEHO�PLQDW�EHOL�XODQJ�GL�FHND�FDIH�WHUOLKDW�EDKZD�LQGLNDWRU�LQGLNDWRU�PHQXQMXNNDQ�QLODL�
NRHIHVLHQ�DOSKD�GLSHUROHK�VHEHVDU�������DWDX�GL�DWDV ����VHKLQJJD�GLNDWDNDQ�EDKZD�LQGLNDWRU�LQGLNDWRU�
SDGD�YDULDEHO�PLQDW�EHOL�XODQJ�DQGDO��UHOLDEHO���
'DUL�KDVLO�RXWSXW�6366�WHUOLKDW�EDKZD�PDVLQJ�PDVLQJ�LQVWUXPHQ�YDULDEHO�PHQXQMXNNDQ�QLODL�NRUHODVL�
�FRUUHFWHG�LWHP�± WRWDO�FRUUHODWLRQ��DQWDUD�PDVLQJ�PDVLQJ�VNRU�EXWLU�SHUWDQ\DDQ�OHELK�GDUL��������-DGL�
GDSDW�GLVLPSXONDQ�EDKZD�PDVLQJ�PDVLQJ�SHUWDQ\DDQ�YDOLG

��� $QDOLVLV�.RHIHVLHQ�'HWHUPLQDVL
.RHILVLHQ� GHWHUPLQDVL� �5��� SDGD� LQWLQ\D� PHQJXNXU� VHEHUDSD� MDXK� NHPDPSXDQ� PRGHO� GDODP�

PHQHUDQJNDQ�YDULDVL�YDULDEHO�GHSHQGHQ��1LODL�NRHILVLHQ�GHWHUPLQDVL�DGDODK�GL�DQWDUD�QRO�GDQ�VDWX��1LODL�
5� \DQJ�NHFLO�EHUDUWL�NHPDPSXDQ�YDULDEHO�YDULDEHO� LQGHSHQGHQ�GDODP�PHQMHODVNDQ�YDULDEHO�YDULDEHO�
GHSHQGHQ�DPDW� WHUEDWDV��1LODL�\DQJ�PHQGHNDWL�VDWX�EHUDUWL�YDULDEHO�YDULDEHO LQGHSHQGHQ�PHPEHULNDQ�
KDPSLU� VHPXD� LQIRUPDVL� \DQJ� GLEXWXKNDQ� XQWXN� PHPSUHGLNVL� YDULDVL� YDULDEHO�YDULDEHO� GHSHQGHQ�
�*KR]DOL��������+DVLO�SHQJXMLDQ�NRHIHVLHQ�GHWHUPLQDVL�GLWXQMXNNDQ�GDODP�WDEHO�VHEDJDL�EHULNXW�

7DEHO ���$QDOLVLV�.RHIHVLHQ�'HWHUPLQDVL
0RGHO�6XPPDU\

0RGHO 5 5�6TXDUH
$GMXVWHG�5�
6TXDUH

6WG��(UURU�RI�WKH�
(VWLPDWH

� ����D ���� ���� �������
D��3UHGLFWRUV���&RQVWDQW���&RQVXPHU�([SHFWDWLRQ��RQVXPHU�
([SHULHQFH

3DGD�WDEHO�GL�DWDV�PHQXQMXNNDQ�EDKZD�QLODL�5�VTXDUH��5���VHEHVDU����������������,QL�EHUDUWL�������
YDULDVL�YDULDEHO�PLQDW�EHOL�XODQJ�GL�&HND�&DIH�FXNXS�ELVD�GLMHODVNDQ�ROHK�YDULDVL�YDULDEHO�LQGHSHQGHQ�
\DLWX�FXVWRPHU�H[SHULHQFH�GDQ�NHSXDVDQ�NRQVXPHQ��VHGDQJ�VLVDQ\D���������GLSHQJDUXKL�YDULDEHO�ODLQ�
VHSHUWL�HNVSHNWDVL�NRQVXPHQ�GDQ�FRVWXPHU�OR\DOLW\�
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��� $QDOLVL�5HJUHVL�/LQLHU�%HUJDQGD
%HUGDVDUNDQ�KDVLO�GDWD�SULPHU�\DQJ�GLDPELO�PHODOXL�SHQ\HEDUDQ�NXLVLRQHU�NH�UHVSRQGHQ��WDKDSDQ�

VHODQMXWQ\D�DGDODK�SHQXOLV�DNDQ�PHQJDQDOLVLV�GDWD�WHUVHEXW�GHQJDQ�SHUKLWXQJDQ�UHJUHVL�OLQLHU�EHUJDQGD��
3HUKLWXQJDQ� LQL� EHUWXMXDQ� XQWXN� PHOLKDW� DSDNDK� DGD� KXEXQJQ� DQWDUD� YDULDEHO� LQGHSHQGHQ� WHUKDGDS�
YDULDEHO�GHSHQGHQ��%HULNXW�WDEHO�KDVLO�SHQJXMLDQ�UHJUHVL�OLQLHU�EHUJDQGD�PHQJJXQDNDQ�SURJUDP�6366�
���

7DEHO����+DVLO�$QDOLVLV�5HJUHVL

&RHIILFLHQWVD

0RGHO

8QVWDQGDUGL]HG�
&RHIILFLHQWV

6WDQGDUGL]H
G�

&RHIILFLHQWV

7 6LJ�%
6WG��
(UURU %HWD

� �&RQVWDQW�
����� ���� ����� ����

&RQVXPHU�
([SHULHQFH

���� ���� ���� ����� ����

.HSXDVDQ�NRQVXPHQ ���� ���� ���� ����� ����

D��'HSHQGHQW�9DULDEOH��0LQDW�%HOL�8ODQJ

6XPEHU��'DWD�SULPHU�\DQJ�GLRODK�ROHK�6366���

��� 8ML�)��8ML�6LPXOWDQ�
7DEHO�����+DVLO�XML�)�WHVW

$129$D

0RGHO
6XP�RI�
6TXDUHV 'I 0HDQ�6TXDUH ) 6LJ�

� 5HJUHVVLRQ ������ � ������ ������ ����E

5HVLGXDO ����� �� �����
7RWDO ������ ��

D��'HSHQGHQW�9DULDEOH��0LQDW�%HOL�8ODQJ
E��3UHGLFWRUV���&RQVWDQW���&RQVXPHU�([SHULHQFH��.HSXDVDQ�.RQVXPHQ
6XPEHU��'DWD�SULPHU�\DQJ�GLRODK�ROHK�6366���

'DVDU�SHQJDPELODQ�NHSXWXVDQ�GDODP XML�)�DGDODK�)KLWXQJ�!�)WDEHO��3UREDELOLWDV�NXUDQJ�GDUL����PDND�
+R� GL� WRODN� GDQ� +D� GLWHULPD� PHPEXNWLNDQ�&XVWRPHU� ([SHULHQFH GDQ� .HSXDVDQ� NRQVXPHQ� VHFDUD�
VLPXOWDQ�PHPSXQ\DL�SHQJDUXK�VLJQLILNDQ�WHUKDGDS�0LQDW�EHOL�XODQJ�NRQVXPHQ�)KLWXQJ���)WDEHO�3UREDELOLWDV�
OHELK�GDUL����PDND�+R�GL� WHULPD�GDQ�+D�GLWRODN�PHPEXNWLNDQ�&XVWRPHU�([SHULHQFH GDQ�.HSXDVDQ�
NRQVXPHQ�VHFDUD�VLPXOWDQ�WLGDN�PHPSXQ\DL�SHQJDUXK�VLJQLILNDQ�WHUKDGDS0LQDW�EHOL�XODQJ�NRQVXPHQ�

'DUL�WDEHO�HEHOXPQ\D�GDSDW�GLOLKDW�EDKZD�QLODL�VLJQLILNDQVL�XQWXN�XML�)�DGDODK�VHEHVDU��������1LODL�
LQL�OHELK�NHFLO�GDUL�������6HKLQJJD��VHFDUD�VLPXOWDQ�FXVWRPHU�H[SHULHQFH�GDQ�NHSXDVDQ�NRQVXPHQ�VHFDUD�
VLPXOWDQ�DWDX�EHUVDPD�VDPD�EHUSHQJDUXK�WHUKDGDS�PLQDW�EHOL�XODQJ�GL�&HND�&DIH�

��� 8ML�W��8ML�3DUVLDO�
8ML� W� GLODNXNDQ� GHQJDQ� WXMXDQ� XQWXN� PHQJXML� VHEHUDSD� MDXK� SHQJDUXK� VHFDUD� SDUVLDO� YDULDEHO�

LQGHSHQGHQ� �FXVWRPHU� H[SHULHQFH� GDQ� NHSXDVDQ� NRQVXPHQ�� GDODP� PHQHUDQJNDQ� YDULDEHO� GHSHQGHQ�
�PLQDW�EHOL�XODQJ��GHQJDQ�DVXPVL�YDULDEHO�ODLQ�GLDQJJDS�WHWDS��+DVLO�XML�W�WHVW�GDSDW�GLOLKDW�SDGD�WDEHO�
VHEDJDL�EHULNXW�
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7DEHO�����+DVLO�XML�W�WHVW
&RHIILFLHQWVD

0RGHO

8QVWDQGDUGL]HG�
&RHIILFLHQWV

6WDQGDUGL]H
G�

&RHIILFLHQWV

7 6LJ�%
6WG��
(UURU %HWD

� �&RQVWDQW� ����� ���� ����� ����
&RVWXPHU�
([SHULHQFH

���� ���� ���� ����� ����

.HSXDVDQ�NRQVXPHQ ���� ���� ���� ����� ����
D��'HSHQGHQW�9DULDEOH��0LQDW�%HOL�8ODQJ
6XPEHU��'DWD�SULPHU�\DQJ�GLRODK�ROHK�6366���

��� 3HPEDKDVDQ
��� 3HQJDUXK�&XVWRPHU�([SHULHQFH�WHUKDGDS�0LQDW�%HOL�8ODQJ

+LSRWHVLV�SHUWDPD�\DLWX�WHUGDSDW�SHQJDUXK�FXVWRPHU�H[SHULHQFH�WHUKDGDS�PLQDW�EHOL�XODQJ�GL�&DIH�
&HND�3DOHPEDQJ��%HUGDVDUNDQ�RODK�GDWD�\DQJ�WHODK�GLODNXNDQ�VHEHOXPQ\D�GHQJDQ�PHQJJXQDNDQ�VDPSHO�
VHEDQ\DN� ���� NRQVXPHQ� &HND� &DIH� 3DOHPEDQJ� PHQXQMXNNDQ� KDVLO� EDKZD� FXVWRPHU� H[SHULHQFH�
EHUSHQJDUXK�SRVLWLI�WHUKDGDS�PLQDW�EHOL�XODQJ�GL�&HND�&DIH�3DOHPEDQJ��+DO�LQL�GDSDW�GLOLKDW�GDUL�QLODL�
VLJQLILNDQVL�������������GDQ�QLODL�W�KLWXQJ������OHELK�EHVDU�GDUL�W�WDEHO��������3HQJDUXK�DQWDU�YDULDEHO�
FXVWRPHU�H[SHULHQFH GHQJDQ PLQDW�EHOL�XODQJ�LQL�GDSDW�GLOLKDW�GDUL�LQGLNDWRU�EXWLU�SHUWDQ\DDQ�NHOLPD�GDQ�
NHHPSDW�\DLWX�³+DUJD�\DQJ�GLWDZDUNDQ�WHUMDQJNDX�GDQ�VHVXDL´�GHQJDQ�UDWD�UDWD�QLODL�VHEHVDU�������VHWXMX�
VHNDOL�

��� 3HQJDUXK�.HSXDVDQ�.RQVXPHQ�WHUKDGDS�0LQDW�%HOL�8ODQJ
+LSRWHVLV�NHGXD�\DLWX�WHUGDSDW�SHQJDUXK�NHSXDVDQ�NRQVXPHQ�WHUKDGDS�PLQDW�EHOL�XODQJ�GL�&DIH�

&HND�3DOHPEDQJ��%HUGDVDUNDQ�RODK�GDWD�\DQJ�WHODK�GLODNXNDQ�VHEHOXPQ\D�GHQJDQ�PHQJJXQDNDQ�VDPSHO�
VHEDQ\DN� ���� NRQVXPHQ� &HND� &DIH� 3DOHPEDQJ� PHQXQMXNNDQ� KDVLO� EDKZD� NHSXDVDQ�
NRQVXPHQEHUSHQJDUXK�SRVLWLI�WHUKDGDS�PLQDW�EHOL�XODQJ�GL�&HND�&DIH�3DOHPEDQJ��+DO�LQL�GDSDW�GLOLKDW�
GDUL�QLODL�VLJQLILNDQVL�������������GDQ�QLODL�W�KLWXQJ������OHELK�EHVDU�GDUL�W�WDEHO��������

�� 3HQJDUXK�.HSXDVDQ�.RQVXPHQ�WHUKDGDS�0LQDW�%HOL�8ODQJ
+LSRWHVLV�NHGXD�\DLWX� WHUGDSDW�SHQJDUXK�NHSXDVDQ�NRQVXPHQ� WHUKDGDS�PLQDW�EHOL�XODQJ�GL�&DIH�
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EHUSHQJDUXK�SRVLWLI�GDQ�VLJQLILNDQ�WHUKDGDS�PLQDW�EHOL�XODQJ GL�&HND�&DIH�3DOHPEDQJ�

���� 6DUDQ
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