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3DUDGLJPD�EHUNDLWDQ�GHQJDQ�FDUD�PHPDQGDQJ�WHUKDGDS�UHDOLWDV��5HDOLWDV�\DQJ�VDPD�DNDQ

WDPSDN�EHUEHGD�ELOD�GLOLKDW�GHQJDQ�SDUDGLJPD�\DQJ�EHUEHGD��'DODP�LOPX�VRVLDO�GDQ

NRPXQLNDVL��WHUGDSDW�VHMXPODK�SDUDGLJPD��ELDVDQ\D�VHFDUD�VHGHUKDQD�GLNHORPSRNNDQ�VHFDUD

GLNRWRPLV�NH�GDODP�SDUDGLJPD�REMHNWLI��\DQJ�OHELK�SRSXOHU�GHQJDQ�LVWLODK�NXDQWLWDWLI��GDQ

VXEMHNWLI��\DQJ�OHELK�GLNHQDO�GHQJDQ�VHEXWDQ�NXDOLWDWLI��3DUDGLJPD�REMHNWLI�PHPDQGDQJ�EDKZD

UHDOLWDV�LWX�WXQJJDO�GDQ�REMHNWLI��NHEHQDUDQ�LWX�EHUVLIDW�XQLYHUVDO��LOPX�GLNHPEDQJNDQ�GDODP

NRQWHNV�\DQJ�EHEDV�QLODL��3DUDGLJPD�VXEMHNWLI�PHPDQGDQJ�UHDOLWDV�VHEDJDL�PDMHPXN��KDVLO

NRQVWUXNVL�VRVLDO��GDQ�NHEHQDUDQ�\DQJ�GLSHUROHK�LWX�VLIDWQ\D�UHODWLI�\DQJ�KDQ\D�EHUODNX�SDGD

ZLOD\DK�JHRJUDILV�WHUWHQWX��VHUWD�LOPX�GLNHPEDQJNDQ��WLGDN�EHEDV�QLOLD��3DUDGLJPD

PHQJLPSOLNDVLNDQ�SDGD�PHWRGH�SHQHOWLDQ��'DODP�SDUDGLJPD�REMHNWLI�GLNHQDO��DQWDUD�ODLQ�

PHWRGH�SHQHOWLDQ�VXUYHL�GDQ�HNVSHULPHQ��'DODP�SDUDGLJPD�VXEMHNWLI��GLNHQDO��DWDUD�ODLQ�

SHQGHNDWDQ�IHQRPHQRORJL��VWXGL�NDVXV��HWQRJUDIL��ELRJUDIL��JURXQGHG�WKHRU\�

\DQJ�GLSHUROHKQ\D�EHUGDVDUNDQ�³SHQHOLWLDQ�´�EDLN

VHFDUD�ODQJVXQJ��\DLWX�VHFDUD�VHQJDMD�PHQJDPDWL

NHDGDDQ�RUDQJ�RUDQJ�-DZD��PDXSXQ�WLGDN�ODQJXQJ�

\DLWX�PHQGHQJDU�LQIRUPDVL�GDUL�VXPEHU�ODLQ�

6XDWX�KDUL�NLWD�PHQHOHSRQ�VHRUDQJ�NDZDQ�SDGD

MDP��������7HUQ\DWD�LD�PDVLK�WLGXU��+DUL�EHULNXWQ\D�

NLWD�WHOHSRQ�ODJL�MDP��������WHUQ\DWD�LD�PDVLK�WLGXU

MXJD��+DUL�NHWLJD�NLWD�WHOHSRQ�ODJL�MDP��������NDZDQ

NLWD�EHOXP�MXJD�EDQJXQ��8QWXN�VHODQMXWQ\D��NHWLJD

LQIRUPDVL�GDUL�SHULVWLZD�WHUVHEXW�PHQMDGL�VHPDFDP

³GDWD´��GDQ�GHQJDQ�GDWD�LWX�PXQJNLQ�±�EHWDSDSXQ

WLGDN� OHQJNDSQ\D� ±� NLWD�PHPEXDW� NHVLPSXODQ�

DQWDUD�MDP��������������NDZDQ�NLWD�SDVWL�PDVLK�WLGXU�

$NKLUQ\D��PXQJNLQ�NLWD�PHPXWXVNDQ��WLGDN�DNDQ

ODJL�PHQHOHSRQ�VL�NDZDQ�LWX�SDGD�MDP�MDP�WHUVHEXW�

³3HQHOLWLDQ�SHQHOLWLDQ��LQIRUPDO´�VHSHUWL�GL�DWDV�

GLVDGDUL�DWDX�WLGDN��GLODNXNDQ�VHFDUD�VHQJDMD�DWDX

WLGDN�� PHZDUQDL� NHKLGXSDQ� NLWD�� %ROHK� MDGL

NHVLPSXODQ�\DQJ�NLWD�WHWDSNDQ�LWX�EHQDU��PXQJNLQ

MXJD� NHOLUX�� 'DQ� NHNHOLUXDQ� LWX� VDQJDW�PXQJLQ

WHUMDGL��NDUHQD�GDODP�PHQJDPDWL�GDQ�PHPDKDPL

VXDWX�LQIRUPDVL�DWDX�SHULVWLZD��NLWD�FHQGHUXQJ�OHELK

���3HQGDKXOXDQ

���� � 3HQHOLWLDQ�� 6HEXDK� 3HQJHUWLDQ

�������6HGHUKDQD

3HQJHUWLDQ� VHFDUD� ³,QIRUPDO´�� 'DODP

NHKLGXSDQ�VHKDUL�KDUL��VHVXQJJXKQ\D�NLWD�KDPSLU

VHODOX� WHUOLEDW� GDODP� SURVHV� ³SHQHOLWLDQ´�� .LWD

PHPSHUWDQ\DNDQ�� PHQJDPDWL�� PHQ\HOLGLNL�

PHQJREVHUYDVL� VHVXDWX�� NLWD� EHUXVDKD

PHPDKDPLQ\D�� GDQ� VHODQMXWQ\D�PXQJNLQ� NLWD

PHQJDPELO� NHVLPSXODQ� WHUWHQWX� WHQWDQJ� KDO

WHUVHEXW�� .HVLPSXODQ� LWX� DNDQ� PHPSHQJDUXKL

EDJDLPDQD�NLWD�PHQHQWXNDQ�VLNDS�GDQ�PHQHWDSNDQ

WLQGDNDQ�

.HWLND�NLWD�PHQJDPELO�NHSXWXVDQ��ELDVDQ\D

NHSXWXVDQ�LWX�GLGDVDUNDQ�SDGD�NHVLPSXODQ�\DQJ

NLWD�ODNXNDQ��GDQ�NHVLPSXODQ�LWX�GLGDVDUNDQ�SXOD

SDGD�VHUDQJNDLDQ�LQIRUPDVL�\DQJ�NLWD�SHUROHK�OHZDW

³SHQHOLWLDQ´��SHQJDPDWDQ�ODQJVXQJ�DWDXSXQ�WLGDN

ODQJVXQJ��.HWLND�VHVHRUDQJ�PHQ\DWDNDQ�EDKZD

RUDQJ� -DZD� LWX� KDOXV�� WHNXQ�� WHUWXWXS�� WHQWXODK

SHUQ\DWDDQ� WHUVHEXW� GLGDVDUNDQ� SDGD� LQIRUPDVL



0(',$725���9RO��������1R��������������

FHSDW�PHQJDPELO�NHVLPSXODQ�VHEHOXP�LQIRUPDVLQ\D

WHUNXPSXO�OHQJNDS�

.RQRQ��PHQXUXW�DGDW�VHMXPODK�VXNX�%DWDN�

NHWLND� VHSDVDQJ� SULD� GDQ� ZDQLWD� KHQGDN

EHUWXQDQJDQ� GL� PDQD� PDVLQJ�PDVLQJ� SLKDN

NHOXDUJDQ\D�EHOXP�VDOLQJ�PHQJHQDO��VDODK�VDWX

SLKDN� DWDX� NHGXD�GXDQ\D� DNDQ�PHQJXWXV� WLP

³SHQHOLWL´�XQWXN�PHODNXNDQ�SHQ\HOLGLNDQ�VHFDUD�LQ�

FRJQLWR�� %LOD� KDVLO� ³SHQHOLWLDQ´�PHQXQMXNNDQ

WLGDN�DGD�PDVDODK��SHUWXQDQJDQ�GDSDW�GLODQMXWNDQ�

7HWDSL��MLND�KDVLO�³SHQHOLWLDQ´�PHQHPXNDQ�DGDQ\D

VLVL�QHJDWLI�\DQJ�WDN�WHUPDDINDQ�SDGD�NHOXDUJD�\DQJ

GLWHOLWL��PDND�SLKDN�NHOXDUJD�\DQJ�EHUNHEHUDWDQ

GDSDW�PHPEDWDONDQ�SHUWXQDQJDQ�WHUVHEXW��

3HQJHUWLDQ�VHFDUD�³)RUPDO´��3HQHOLWLDQ�GDODP

SHQJHUWLDQ�LQIRUPDO�GLODNXNDQ�VHFDUD�VDQJDW�LQIRU�

PDO��PXQJNLQ�WLGDN�GLVDGDUL��WDQSD�VHQJDMD��WLGDN

WHULNDW�GHQJDQ�VXDWX�PHWRGH��GDQ�WLGDN�WHUWXOLV�

6HEDOLNQ\D��SHQHOLWLDQ�GDODP�SHQJHUWLDQ�IRUPDO

GLODNXNDQ� GHQJDQ�PHQJJXQDNDQ� VXDWX�PHWRGH

\DQJ� IRUPDO�� GLVHQJDMD�� WHUWXOLV�� VHUWD�PHPLOLNL

NULWHULD� NHVDKLKDQ� WHUWHQWX�� 3HQHOLWLDQ� GDODP

SHQJHUWLDQ� IRUPDO� MXJD� GLODNXNDQ� XQWXN

NHSHQWLQJDQ� WHUWHQWX� VHFDUD� IRUPDO��0LVDOQ\D�

SHQHOLWLDQ�VHEDJDL�ODWLKDQ�GDODP�WXJDV�PDWD�NXOLDK�

SHQHOLWLDQ�XQWXN�VNULSVL�WHVLV�GLVHUWDVL��SHQHOLWLDQ

WHQWDQJ�NHFHQGHUXQJDQ�SHULODNX�NRQVXPHQ�XQWXN

NHSHQWLQJDQ�VWUDWHJL�SHPDVDUDQ�VXDWX�SURGXN�GDUL

VHEXDK� SHUXVDKDDQ�� SHQHOLWLDQ� WHQWDQJ� GDWD

GHPRJUDILV� GDQ� SHULODNX� NKDOD\DN� XQWXN

NHSHQWLQJDQ�SHUEDLNDQ�SHQDPSLODQ�GDQ�LVL�VXDWX

VXUDW� NDEDU�� SHQHOLWLDQ� XQWXN�PHPDKDPL� SROD

SHULODNX�VHNVXDO�SDGD�VXNX�'DQL�GL�3DSXD��GVE�

3HQHOLWLDQ�GLWXMXNDQ�XQWXN�PHQJXQJNDSNDQ

DSD� \DQJ� VHVXQJJXKQ\D� WHUMDGL��PHQJXML� EHQDU

WLGDNQ\D�VXDWX�GXJDDQ��PHQFDUL�MDZDEDQ�PHQJDSD

VXDWX�SHULVWLZD�WHUMDGL��PHQJXML�WHRUL��PHPDKDPL

VHEXDK� IHQRPHQD� VHFDUD� PHQGDODP�� DWDX

PHQHPXNDQ�GDQ�PHPEDQJXQ�WHRUL�EDUX�

'DODP�EDKDVD�,QJJULV��SHQHOLWLDQ�GLVHEXW�UH�

VHDUFK��5HVHDUFK��UH�±�VHDUFK��EHUDUWL�PHQHPXNDQ

NHPEDOL��DWDX�PHQFDUL�NHPEDOL��3HQHOLWLDQ�WDN�ODLQ

DGDODK�PHQHPXNDQ�KXNXP�KXNXP�DWDX�SULQVLS�

SULQVLS� \DQJ� DGD� GL� DODP� NHKLGXSDQ� \DQJ

VHEHWXOQ\D� VXGDK� EHUODNX� GDQ� EHUODQJVXQJ�

3HQHOLWL�EXNDQ�PHQFLSWDNDQ��WHWDSL�PHQHPXNDQ�

7HPXDQQ\D�PXQJNLQ�WLGDN�PHPEHULNDQ�LQIRUPDVL

GDQ� SHQMHODVDQ� OHQJNDS�� VHKLQJJD�PHQDQWDQJ

GLODNXNDQ�SHQHOLWLDQ�ODQMXWDQ��5DNKPDW��������

.HWLND�SHUWDPD�NDOL�PXQFXO�WD\DQJDQ�DFDUD

WHOHQRYHOD�GL�79�VZDVWD��EDQ\DN�RUDQJ�NKDZDWLU

WD\DQJDQ�WHUVHEXW�EHUSHQJDUXK�QHJDWLI�EDJL�NDXP

LEX��.HNKDZDWLUDQ� LWX� VHEHQDUQ\D�EDUX�VHNDGDU

GXJDDQ��8QWXN�PHPSHUROHK�MDZDEDQ�OHELK�DNXUDW�

SHUOX� GLODNXNDQ� SHQHOLWLDQ�� %DQ\DN� RUDQJ

PHQ\DQJVLNDQ��EHQDUNDK�SHQJDUXK�PHGLD�PDVVD

LWX�SHUNDVD�VHSHUWL�GLNODLP�7HRUL�-DUXP�+LSRGHUPLN"

8QWXN�PHQMDZDEQ\D�� EDQ\DN� RUDQJ�PHODNXNDQ

SHQHOLWLDQ� SHQJDUXK�PHGLD� PDVVD�� GL� EHUEDJDL

WHPSDW�� GDODP� EHUEDJDL� SHULVWLZD�� 6HMXPODK

SHQHOLWLDQ�PHQXPEDQJNDQ�DQJJDSDQ�WHRUL�LQL��GDQ

VHMXPODK�\DQJ�ODLQQ\D�PDVLK�PHQHPXNDQ�DGDQ\D

NHNXDWDQ�SHQJDUXK�PHGLD�PDVVD��'DUL�VHUDQJNDLDQ

SHQHOLWLDQ�\DQJ�GLODNXNDQ��ODKLUODK��PLVDOQ\D��7HRUL

8VHV�DQG�*UDWLILFDWLRQV�GDQ�7HRUL�$JHQGD�6HW�

WLQJ�

6HEDJLDQ� SHQHOLWLDQ� WHPXDQQ\D� GLWXMXNDQ

XQWXN� GLJHQHUDOLVDVLNDQ�� VHEDJLDQ� SHQHOLWLDQ

ODLQQ\D� WHPXDQQ\D� GLPDNVXGNDQ� XQWXN

PHQJJDPEDUNDQ�VXDWX�SHULVWLZD�VHEDJDL�KDO�XQLN

\DQJ� WHUMDGL� GL� VHEXDK�ZLOD\DK� GDQ� WLGDN� ELVD

GLJHQHUDOLVDVLNDQ�

���� �3HQHOLWLDQ��0HODOXL�³-HQGHOD´�0DQD"

3HQHOLWL�� VHEHOXP�PHODNXNDQ� SHQHOLWLDQ�

GLVDGDUL�DWDX�WLGDN��VHEHQDUQ\D�WHODK�PHQHWDSNDQ

FDUD�SDQGDQJ�WHUWHQWX�GDODP�PHOLKDW�UHDOLWDV��&DUD

SDQGDQJ�LQL�VHPDFDP�³MHQGHOD´�GDODP�PHQJDPDWL

IHQRPHQD��6XDWX�EHQGD��ELOD�GLOLKDW�GDUL�VHEXDK

UXPDK� SDGD� DUDK� MHQGHOD� \DQJ� EHUEHGD�� DNDQ

WDPSDN�EHUEHGD�FDNXSDQ�SHQDPSDNDQQ\D��'DODP

GXQLD� LOPX�� ³MHQGHOD´� VHPDFDP� LWX� GLVHEXW

SDUDGLJPD��SHUVSHNWLI��DWDX�SHQGHNDWDQ�

'DODP� LOPX� VRVLDO�� WHUGDSDW� FXNXS� EDQ\DN

SDUDGLJPD��6HWLDS�SDUDGLJPD�PHQ\HGLDNDQ�FDUD

SDQGDQJ� WHUWHQWX� \DQJ� EHUEHGD� VDWX� VDPD� ODLQ�

0DVLQJ�PDVLQJ� SDUDGLJPD� PHQJLPSOLNDVLNDQ

SURVHGXU�GDQ�PHWRGRORJL�SHQHOLWLDQ�\DQJ�EHUEHGD�

6HFDUD�GLNRWRPLV��SDUDGLJPD�SHQHOLWLDQ�GDODP

LOPX�VRVLDO��WHUPDVXN�GDODP�LOPX�NRPXQLNDVL��GDSDW

GLNHORPSRNNDQ�NH�GDODP�SDUDGLJPD�REMHNWLI�GDQ
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SDUDGLJPD�VXEMHNWLI��6HMXPODK�SHQXOLV��XQWXN�LVWLODK

LQL��PHQJJXQDNDQ� WHUPLQRORJL� ODLQ�� VHSHUWL�

NXDQWLWDWLI�NXDOLWDWLI��REMHNWLI�LQWHUSUHWLI��REMHNWLI�

NRQVWUXNWLYLV�� DWDX� SRVLWLYLV�SRVSRVLWLYLV�� DWDX

NODVLN�NRQVUXNWLYLV�

6HODPD�LQL��GLDNXL��SDUDGLJPD�SHQHOLWLDQ�VRVLDO

GLGRPLQDVL� SDUDGLJPD� NXDQWLWDLWI�REMHNWLI�

SRVLWLYLVWLN�� 3DUDGLJPD� LQL� WHODK� EHUNHPEDQJ

GHPLNLDQ�ODPD�\DQJ�SDGD�DZDOQ\D�GLSLQMDP�GDUL

LOPX�LOPX�DODP�\DQJ�VHULQJNDOL� GLNHPEDQJNDQ

PHODOXL� VWXGL� HNVSHULPHQWDO� �0DUVKDO� GDQ

5RVVPDQ�����������%HJLWX�ODPDQ\D�SDUDGLJPD�LQL

PHQJXDVDL�PHQWDO�VHW�VHEDJLDQ�EHVDU�SDUD�LOPXZDQ

VRVLDO��VHDNDQ�DNDQ�LQLODK�VDWX�VDWXQ\D�SDUDGLJPD

XQWXN�PHPDKDPL�UHDOLWDV��VHUWD�PHQJDEDLNDQ�±

EDKNDQ�PHQXWXS�GLUL�GDUL�NHPXQJNLQDQ�DGDQ\D²

SDUDGLJPD� ODLQQ\D�� 3DGDKDO�� VHVXQJJXKQ\D

WHUGDSDW�³MHQGHOD´�ODLQ�XQWXN�PHPKDPDL�UHDOLWDV

LWX��-HQGHOD�ODLQ�LWX��NLWD�NHQDO�VHNDUDQJ�VHEDJDL

SDUDGLJPD�SHQGHNWDQ�VXEMHNWLI��DWDX�GLNHQDO�SXOD

GHQJDQ�LVWLODK�ODLQQ\D��NXDOLWDWLI��LQWHUSUHWLI��DWDX

NRQVUXNWLYLV��3HQGHNDWDQ�LQL�NLQL�PDNLQ�EHUNHPEDQJ

GDQ�GLPLQDWL�SDUD�LOPZDQ�VRVLDO�\DQJ�WLGDN�SXDV

GHQJDQ� KDQ\D� PHQJJXQDNDQ� SDUDGLJPD�

SHQGHNDWDQ�REMHNLI�

0HQXUXW� +LGD\DW� �������� SHQHOLWL� KDUXV

PHPDKDPL� GDQ�PHQMHODVNDQ� SRVLVL�PHWRGRORJL

\DQJ�GLSDNDLQ\D�GDODP�NHUDQJND�VXDWX�SDUDGLJPD�

.HWLGDNPDPSXDQ� SHQHOLWL�PHQMHODVNDQ� SRVLVL

PHWRGRORJLVQ\D�GDODP�NRQVWHODVL�SDUDGLJPD�DNDQ

PHQ\HEDENDQ�SHQHOLWLDQQ\D�UHQWDQ�WHUKDGDS�NULWLN

GDQ� UDSXK� XQWXN� GLWXPEDQJNDQ� ROHK� VHEXDK

SHUWDQ\DDQ�\DQJ�VHSHOH�VHNDOLSXQ�

����7XMXDQ� 3HQXOLVDQ

7XOLVDQ� LQL� GLWXMXNDQ� XQWXN� PHQMHODVNDQ

SDUDGLJPD�REMHNWLI�GDQ�VXEMHNWLI�GDODP�SHQHOLWLDQ

VRVLDO��'L�VLQL�DNDQ�GLMHODVNDQ�EHEHUDSD�NRQVHS

GDVDU� DWDX� SHULVWLODKDQ� \DQJ� VHULQJ� GLJXQDNDQ

EHUNDLWDQ�GHQJDQ�NRQVHS�REMHNWLI�GDQ�VXEMHNWLI�

6HFDUD�JDULV�EHVDU��DNDQ�GLXUDLNDQ�SXOD�DVXPVL�

DVXPVL�GDVDU�GDUL�NHGXD�SHQGHNDWDQ�WHUVHEXW�VHUWD

YDULDQ�YDULDQ�\DQJ�WHUGDSDW�GL�GDODPQ\D��7XOLVDQ

LQL�WLGDN�GLWXMXNDQ�XQWXN�PHPEHULNDQ�DFXDQ�WHNQLV

SHODNVDQDDQ�SHQHOLWLDQ�GDUL�EHUEDJDL�SDUDGLJPD

\DQJ�DGD��WHWDSL�VHNDGDU�PHPEHULNDQ�SHPDKDPDQ

GDVDU��VHPDFDP�SHPHWDDQ�VHGHUKDQD�

���3DUDGLJPD�2EMHNWLI�GDQ�3DUDGLJPD

����6XEMHNWLI

���� �0HPDKDPL�%HEHUDSD�.RQVHS

�������GDQ�$VXPVL�'DVDU

7HUGDSDW�EHEHUDSD�NRQVHS�GDVDU�\DQJ�SHUOX

GLSDKDPL�WHUOHELK�GDKXOX�XQWXN�PHPDKDPL�WXOLVDQ

LQL� VHODQMXWQ\D�� .RQVHS�NRQVHS� GDVDU� LWX�� GL

DQWDUDQ\D�� DGDODK� SDUDGLJPD�� SHUVSHNWLI�

SHQGHNDWDQ�� VXEMHNWLI�REMHNWLI� � NXDOLWDWLI�

NXDQWLWDWLI�

3DUDGLJPD��SHQGHNDWDQ��GDQ�SHUVSHNWLI�ROHK

VHMXPODK�SHQXOLV�VHULQJ�GLJXQDNDQ�VLOLK�EHUJDQWL

XQWXN�PHQJDFX�KDO� \DQJ� VDPD��OLKDW�0XO\DQD�

�������������3DUDGLJPD�ELVD�GLGHILQLVLNDQ�VHEDJDL

³�������D�VHW�RI�EDVLF�EHOLHIV��RU�PHWDSK\VLFV��WKDW

GHDOV�ZLWK�XOWLPDWHV�RU�ILUVW�SULQFLSOHV�������D�ZRUOG

YLHZ�WKDW�GHILQHV��IRU�LWV�KROGHU��WKH�QDWXUH�RI�WKH

µZRUOG¶�������´��*XED���GDODP��'HQ]LQ�GDQ�/LQFROQ�

����������� 6HPHQWDUD� LWX�� 5LW]HU� ����������

PHQJDUWLNDQ�SDUDGLJPD�VHEDJDL�

³������SDQGDQJDQ�\DQJ�PHQGDVDU�GDUL�LOPXZDQ�WHQWDQJ

DSD� \DQJ� PHQMDGL� SRNRN� SHUVRDODQ� \DQJ

VHPHVWLQ\D� GLSHODMDUL� VXDWX� FDEDQJ� LOPX

SHQJHWDKXDQ��GLFLSOLQH�� �����3DUDGLJPD�PHPEDQWX

PHUXVPXVNDQ� WHQWDQJ�DSD� \DQJ�KDUXV� GLSHODMDUL�

SHUVRDODQ�SHVRDODQ� DSD� \DQJ� KDUXV� GLMDZDE�

EDJDLPDQD�VHKDUXVQ\D�PHQMDZDEQ\D��VHUWD�DWXUDQ�

DWXUDQ� DSD� \DQJ� KDUXV� GLLNWL� GDODP

PHQJLQWHUSUHWDVLNDQ� LQIRUPDVL�\DQJ�GLNXPSXONDQ

GDODP� UDQJND�PHQMDZDE� SHUVRDODQ�SHUVRDODQ

WHUVHEXW�´

'HQJDQ�GHPLNLDQ�� SDUDGLJPD�PHPEHULNDQ

NHUDQJND�EDJDLPDQD�VHVHRUDQJ�PHPDQGDQJ�VXDWX

UHDOLWDV��0HQXUXW�$OZDVLODK������������DSD�\DQJ

NLWD� SHUEXDW� �WHUPDVXN� NHJLDWDQ�SHQHOLWLDQ�� WDN

PXQJNLQ�WHUMDGL�WDQSD�PHUXMXN�SDGD�SDUDGLJPD�

6HODLQ� EHUSHUDQ� VHEDJDL� UXMXNDQ� GDQ� VXGXW

SDQGDQJ�� SDUDGLJPD� MXJD� EHUSHUDQ� VHEDJDL

SHPEDWDV�UXDQJ�GDQ�JHUDN�SHQHOLWL�

3HQGHNDWDQ��DSSURDFK���XQWXN�WLGDN�WHUODOX

EDQ\DN�GLVNXVL�GHQJDQ�SHULVWLODKDQ�\DQJ�WHUODOX

Q\HOLPHW�� GDODP� WXOLVDQ� LQL� GLVDPDNDQ� GHQJDQ

SDUDGLJPD�� 3DUDGLJPD� DGDODK� VHPDFDP� FDUD
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SDQGDQJ� GDODP�PHPDKDPL� OLQJNXQJDQ� VHNLWDU

GDODP�NHKLGXSDQ��0HQXUXW�0XO\DQD�����������

SHUVSHNWLI�DGDODK�VXDWX�NHUDQJND�NRQVHSWXDO��FRQ�

FHSWXDO�IUDPHZRUN���VXDWX�SHUDQJNDW�DVXPVL��QLODL�

DWDX�JDJDVDQ�\DQJ�PHPSHQJDUXKL�SHUVHSVL�NLWD�

GDQ� SDGD� JLOLUDQQ\D�PHPSHQJDUXKL� FDUD� NLWD

EHUWLQGDN�GDODP�VXDWX�VLWXDVL�

,VWLODK� REMHNWLI� GDQ� VXEMHNWLI�� VHULQJNDOL

GLNDLWNDQ�GHQJDQ�LVWLODK�NXDQWLWDWLI�GDQ�NXDOLWDWLI�

,VWLODK�REMHNWLI�GDODP�IUDVH�³SHQGHNDWDQ�REMHNWLI´�

VHULQJ� MXJD� GLDVRVLDVLNDQ� VHEDJDL� HPSLULV�

EHKDYLRULVWLN�� SRVLWLYLVWLN��PHNDQLVWLN�� GHWHU�

PLQVLWLN��NODVLN��OLQLHDU��DWDX�NXDQWLWDWLI��6HDQJNDQ

³VXEMHNWLI´�GDODP�IUDVH�³SHQGHNDWDQ�VXEMHNWLI´�VH�

ULQJ�GL�KXEXQJNDQ�VHEDJDL�LQWHUSUHWLI��IHQRPHQROR�

JLV��NRQVWUXNWLYLV��QDWXUDOLVWLN��KROLVWLN��HNVSORUDWR�

UL�� NXDOLWDWLI� �OLK��0XO\DQD�� ���������� 6HFDUD

VHGHUKDQD��KDO�LQL�GLJDPEDUNDQ�SDGD�*DPEDU���

'L�DQWDUD�EHUEDJDL�SHULVWLODKDQ�LWX��\DQJ�SDO�

LQJ�VHULQJ�GLJXQDNDQ�XQWXN�PHUXMXN�SHPEDJLDQ

SDUDGLJDPD� VHFDUD� GLNRWRPLV� DGDODK� LVWLODK

.XDQWLWDWLI�GDQ�.XDOLWDWLI�

6HEHWXOQ\D� WHUPLQRORJL� NXDQWLWDWLI� GDQ

NXDOLWDWLI�� GDODP� SHQHOLWLDQ��PHQJDQGXQJ� GXD

SHQJHUWLDQ��\DNQL�VHEDJDL�NDWHJRUL�MHQLV�VLIDW�GDWD

GDQ� VHEDJDL� SDUDGLJPD�� 6HEDJDL� MHQLV� GDWD�

NXDQWLWDLI�PHQDJDFX�SDGD�GDWD�\DQJ�EHUXSD�DQJND�

DQJND��DWDX�NDWHJRUL�NDWHJRUL�\DQJ�GLNXDQWLILNDVL�

NDQ��6NDOD�RUGLQDO��LQWHUYDO��GDQ�UDVLR�PHUXSDNDQ

FRQWRK�GDUL�GDWD�NXDQWLWDWLI��6HGDQJNDQ��NXDOLWDWLI

PHQJDFX�SDGD�GDWD�\DQJ�WLGDN�EHUXSD�DQJND�GDQ

WLGDN�GLNXDQWLILNDVLNDQ��EHUXSD�NDWHJRUL�NDWHJRUL

DWDX�XUDLDQ�WHQWDQJ�VHVXDWX��&RQWRK�GDWD�NXDOLWDWLI

DGDODK�\DQJ�EHUXSD�VNDOD�QRPLQDO�DWDX�MDZDEDQ

UHVSRQGHQ�\DQJ�EHUXSD�XUDLDQ�SHQMHODVDQ�

6HEDJDL� SDUDGLJPD�� LVWLODK� NXDQWLWDWLI� GDQ

NXDOLWDWLI�PHPLOLNL�PDNQD�\DQJ�VDQJDW�EHUEHGD�

.HGXD� LVWLODK� LWX�PHQJDFX� SDGD� FDUD� SDQGDQJ�

EDJDLPDQD�PHOLKDW�UHDOLWDV��'DODP�WXOLVDQ�LQL��NHGXD

NRQVHS�WHUVHEXW�WLGDN�PHQJDFX�SDGD�SHQJHUWLDQ

SHUWDPD��VHEDJDL�MHQLV�GDWD���WHWDSL�PHUXMXN�SDGD

SHQJHWLDQ� \DQJ� NHGXD� �VHEDJDL� SDUDGLJPD��

�6HKXEXQJDQ�GHQJDQ�LWX��SHQGHNDWDQ�NXDQWLWDWLI�

GDODP�SUDNWLN��WLGDN�KDQ\D�PHQJXPSXONDQ�GDWD

NXDQWLWDWLI��WDSL�MXJD�ELVD�GDWD�NXDOLWDWLI��%HJLWX�SXOD

SHQGHNDWDQ�NXDOLWDWLI��WLGDN�KDQ\D�PHQJJXQDNDQ

GDWD�NXDOLWDWLI��WDSL�MXJD�GDSDW�PHQJJXQDNDQ�GDWD

NXDQWLWDWLI��

3HUEHGDDQ�GL�DQWDUD�SDUDGLJPD�GDSDW�GLOLKDW

GDUL�WLJD�GLPHQVL�SRNRN�SDUDGLJPD��\DQJ�PHQXUXW

*XED� �GDODP�+LGD\DW�� ������ DGDODK�� RQWRORJL�

HSLVWHPRORJL��GDQ�PHWRGRORJL��2QWRORJL�EHUNDLWDQ

GHQJDQ�DVXPVL�WHQWDQJ�UHDOLWDV��:KDW�LV�WKH�QD�

WXUH�RI�³UHDOLW\´����HSLVWHPRORJL�PHQ\DNXW�DVXPVL

WHQWDQJ�KXEXQJDQ�DQWDUD�SHQHOLWL�GDQ�\DQJ�GLWHOLWL

�:KDW�LV�WKH�QDWXUH�RI�WKH�UHODWLRQVKLS�EHWZHHQ

WKH�LQTXLUHU�DQG�WKH�NQRZDEOH���GDQ�PHWRGRORJL

WHUNDLW� GHQJDQ� DVXPVL� PHWRGRORJLV� WHQWDQJ

EDJDLPDQD� SHQHOLWL�PHPSHUROHK� SHQJHWDKXDQ

�+RZ� VKRXOG� WKH� LQTXLUHU� JR� DERXW� ILQGLQJ� RXW

NQRZOHGJH��

'HQJDQ�PHQDPEDKNDQ�GXD�GLPHQVL�SDUDGLJPD

ODLQQ\D�� VHEDJDLPDQD� GLWXOLV�&UHVVZHOO� �������

SHUEHGDDQ� SDUDGLJPD� NXDQWLWDWLI� GDQ� NXDOLWDWLI

GLWXQMXNNDQ�SDGD�7DEHO����6HFDUD�ULQFL��SHUEHGDDQ

DQWDUD� NHGXDQ\D� GLWLQMDX� GDUL� DVXPVL� RWRORJLV�

HSLVWHPRORJLV��DNVLRORJLV��UHWRULV��GDQ�PHWRGRORJLV�

3HQGHNDWDQ�REMHNWLI��NXDQWLWDWLI��EHUSDQGDQJ�

DQ�EDKZD�UHDOLWDV�LWX�REMHNWLI��DGD�³GL�VDQD´��HPSLULV�

WHUSLVDK��WLGDN�WHUJDQWXQJ�GDUL�SLNLUDQ�DWDX�SHUVHSVL

SHQHOLWL��'XQLD�VRVLDO�VHSHUWL�GXQLD�DODP�ILVLND�

WHUSLVDK�GDUL�SHQJDPDW��LQGHSHQGHQ��6HPHQWDUD�LWX�

EDJL�SHQGHNDWDQ�VXEMHNWLI��NXDOLWDWLI���UHDOLWDV�VRVLDO

LWX� WLGDN� WHUSLVDKNDQ� GDUL� SLNLUDQ� GDQ� SHUVHSVL

VXEMHN��RUDQJ�\DQJ�PHQJDODPL��SHQHOLWL���6HWLDS

�
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*DPEDU����

3HULVWLODKDQ�\DQJ�7HUNDLW�GHQJDQ��

.RQVHS�2EMHNWLI�6XEMHNWLI�

�

2EMHNWLI�

.XDQWLWDWLI�

3RVLWLYLVWLN�

'HGXNWLI�

.ODVLN�

(PSLULV�

'HWHUPLQLVWLN�
7UDGLVLRQDO�

.RQYHQVLRQDO�

'VE��

6XEMHNWLI�

.XDOLWDWLI�

3RVSRVLWLYLVWLN�

,QGXNWLI�

,QWHUSUHWLI�

.RQVWUXNWLYLV�

1DWXUDOLVWLN�
)HQRPHQRORJLV�

+XPDQLVWLN�

.ULWLV��GVE��
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RUDQJ� PHODNXNDQ� NRQVWUXNVL� GDQ� PHPEHUL

LQWHUSUHWDVL� WHQWDQJ� UHDOLWDV� VHFDUD� VXEMHNWLI�

'DODP� SDUDGLJPD� NXDQWLWDWLI�� SHQHOLWL� EHUVLIDW

LQGHSHQGHQ�GDUL�\DQJ�GLWHOLWL��.HQDO�DWDX�WLGDNQ\D

SHQHOLWL�GHQJDQ�UHVSRQGHQ��WLGDN�WHUNDLW�GHQJDQ

ERERW�SHQHOLWLDQ��6HPHWDUD�LWX��GDODP�SDUDGLJPD

NXDOLWDWLI�SHQHOLWL�VXGDK�VHKDUXVQ\D�EHUKXEXQJDQ

GHQJDQ� VXEMHN� \DQJ� GLWHOLWL� VHFDUD� ODQJVXQJ�

.HLQWLPDQ�DQWDUD�NHGXD�SLKDN�DNDQ�EHUSHQJDUXK

SDGD�VHEHUDSD�EDQ\DN�SHQJHWDKXDQ�WHUVHPEXQ\L

�WDFLW�NQRZOHGJH��GDUL�ODSDQJDQ�GDSDW�WHUXQJNDS�

GDQ� VHEHUDSD� GDODP� LQIRUPDVL� GDQ� PDNQDQ\D

GDSDW�GLPXQFXONDQ�

9HUVL� ODLQ�PHQJHQDL� SHUEHGDDQ� SDUDGLJPD

GLOLKDW� GDUL� GLPHQVL�GLPHQVL� RQWRORJLV�

HSLVWHPRORJL�� GDQ� DNVLRORJLV�� VHUWD�PHWRGRORJLV

GLSHUOLKDWNDQ� SDGD� 7DEHO� ��� 3DGD� WDEHO� LQL�

SHQJHORPSRNDQ�SDUDGLJPD�WLGDN�GLODNXNDQ�VHFDUD

GLNRWRPLV��'DODP�NHUDQJND�GLNRWRPL�SDUDGLJPD

REMHNWLI�±�VXEMHNWLI��SDUDGLJPD�NODVLN�WHUPDVXN�NH

GDODP�SDUDGLJPD�REMHNWLI��NXDQWLWDWLI���VHGDQJNDQ

SDUDGLJPD� NULWLV� GDQ� NRQVWUXNWLYLV� WHUPDVXN� NH

GDODP�SDUDGLJPD�VXEMHNWLI��NXDOLWDWLI��

7DQSD�PHOLKDW�GDUL�GDUL�VHJL�SDUDGLJPD��%HUJHU

7DEHO����

$VXPVL�3DUDGLJPD�.XDQWLWDWLI�GDQ�.XDOLWDWLI�

�

�

6XPEHU��� )LUHWRQH�� *XED� GDQ� /LQFROQ�� 0F&UDFNHQ� �GDODP� &UHVVZHOO�� ��������� /LKDW� SXOD�

0XO\DQD�����������������

�

$VXPVL� 3HUWDQ\DDQ� .XDQWLWDWLI� .XDOLWDWLI�

$VXPVL�2QWRORJLV� %DJDLPDQD�VLIDW�

UHDOLWDV"�

5HDOLWDV�REMHNWLI��

WXQJJDO��WHUSLVDK�GDUL�
SHQHOLWL�

5HDOLWDV�VXEMHNWLI��

JDQGD��VHSHUWL�WDPSDN�
GDODP�SHQHOLWLDQ�

$VXPVL�

(SLVWHPRORJLV�

%DJDLPDQD��

KXEXQJDQ�SHQHOLWL�
GDQ�\DQJ�GLWHOLWL"�

3HQHOLWL�PDQGLUL�GDUL�

\DQJ�GLWHOLWL�

3HQHOLWL�EHUKXEXQJDQ�

GHQJDQ�\DQJ�GLWHOLWL�

$VXPVL�$NVLRORJL� $SD�SHUDQ�QLODL"� %HEDV�QLODL��WLGDN�ELDV� 7LGDN�EHEDV�QLODL��ELDV�

$VXPVL�5HWRULV� $SD�LWX�EDKDVD�

SHQHOLWLDQ"��

)RUPDO���

EHUGDVDNDQ�GHILQLVL�

NHSXWXVDQ���

0HPDNDL�NDWD�NDWD�

NXDQWLWDWLI�\DQJ�

VXGDK�GLWHULPD�

,QIRUPDO���

PHQJHPEDQJNDQ���

EDKDVD�SULEDGL��

�PHPDNDL�NDWD�NDWD�

NXDOLWDWLI�\DQJ�VXGDK�

GLWHULPD�

$VXPVL�0HWRGRORJLV� %DJDLPDQD�SURVHV�

SHQHOLWLDQ��LWX"�

3URVHV�GHGXNWLI��

6HEDE�GDQ�DNLEDW��

'HVDLQ�VWDWLV�±�

SHQJHORPSRNDQ�

GLODNXNDQ�VHEHOXP�

SHQHOLWLDQ��

1DVNDK�±�WHULNDW��

*HQHUDOLVDVL�

PHQJDUDK�SDGD�
SUHGLNVL��SHQMHODVDQ��

GDQ�SHPDKDPDQ��
$NXUDW�GDQ�GDSDW�

GLSHUFD\D�PHODOXL�
NHEHQDUDQ�GDQ�

SHQJXMLDQ�

3URVHV�LQGXNWLI�

3HPEHQWXNDQ�IDNWRU�

IDNWRU�PHQGDGDN�

'HVDLQ�\DQJ�PXQFXO�±�

SHQJHORPSRNDQ�

GLODNXNDQ�VHODPD�

SHQHOLWLDQ�

1DVNDK���EHEDV�

3ROD��WHRUL�
EHUNHPEDQJ�XQWXN�

SHPDKDPDQ��
$NXUDW�GDQ�GDSDW�

GLSHUFD\D�PHODOXL�
SHPEXNWLDQ��
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� 7DEHO���

3HUEHGDDQ�%HEHUDSD�3DUDGLJPD�3HQHOLWLDQ�
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&ULWLFDO�UHDOLVP��� +LVWRULFDO�UHDOLVP�� 5HODWLYLVP��2
Q
WR
OR
J
L�

x�$GD�UHDOLWDV�\DQJ�³UHDO´�
\DQJ�GLDWXU�ROHK��NDLGDK��

WHUWHQWX�\DQJ�EHUODNX�
XQLYHUVDO��ZDODXSXQ�

NHEHQDUDQ�SHQJHWDKXDQ�WVE���

PXQJNLQ�KDQ\D�ELVD�

GLSHUROHK�VHFDUD�
SUREDELOLVWLN�

�

x�5HDOLWDV�\DQJ�WHUDPDWL�
PHUXSDNDQ�UHDOLWDV�³VHPX´�

�YLUWXDO�UHDOLW\��\DQJ�WHODK�
WHUEHQWXN�ROHK�SURVHV�

VHMDUDK�GDQ�NHNXDWDQ��

VRVLDO��EXGD\D��GDQ�

HNRQRPL�SROLWLN�

x�5HDOLWDV�PHUXSDNDQ�
NRQVWUXNVL�VRVLDO�.HEHQDUDQ�

VXDWX�UHDOLWDV�EHUVLIDW�UHODWLI��
EHUODNX�VHVXDL�NRQWHNV�

VSHVLILN�\DQJ�GLQLODL�UHOHYDQ�

ROHK�SHODNX�VRVLDO�

'XDOLVW�REMHFWLYLVW�� 7UDQVDFWLRQDOLVW�VXEMHFWLYLVW�� 7UDQVDFWLRQDOLVW�VXEMHFWLYLVW��(
S
LVWHP

R
OR
J
L�

x�$GD�UHDOLWDV�REMHNWLI��
VHEDJDL�VXDWX�UHDOLWDV�\DQJ�

HNVWHUQDO�GL�OXDU�GLUL�SHQHOLWL�

3HQHOLWL�KDUXV�VHMDXK�
PXQJNLQ�PHPEXDW�MDUDN�

GHQJDQ�REMHN�SHQHOLWLDQ��

x�+XEXQJDQ�SHQHOLWL�GHQJDQ�
\DQJ�GLWHOLWL�VHODOX�

GLMHPEDWDQL�QLODL�QLODL�

WHUWHQWX��3HPDKDPDQ�
WHQWDQJ�VXDWX�UHDOLWDV�

PHUXSDNDQ�YDOXH�PHGLDWHG�

ILQGLQJV��

�

x�3HPDKDPDQ�VXDWX�UHDOLWDV��
DWDX�WHPXDQ�VXDWX�

SHQHOLWLDQ�PHUXSDNDQ�

SURGXN�LQWHUDNVL�SHQHOLWL�
GHQJDQ�\DQJ�GLWHOLWL��

�

2EVHUYHU�� $FWLYLVW�� )DFLOLWDWRU��

x�1LODL��HWLND�GDQ�SLOLKDQ�
PRUDO�KDUXV�EHUDGD�GL�OXDU�
SURVHV�SHQHOLWLDQ�

x�1LODL��HWLND�GDQ�SLOLKDQ�
PRUDO�PHUXSDNDQ�EDJLDQ�
WDN�WHUSLVDK�NDQ�GDUL�

SHQHOLWLDQ�

x�1LODL��HWLND�GDQ�SLOLKDQ�
PRUDO�PHUXSDNDQ�EDJLDQ�
WDN�WHUSLVDK�NDQ�GDUL�

SHQHOLWLDQ�

x�3HQHOLWL�EHUSHUDQ�VHEDJDL�
GLVLQWHUHVWHG�VFLHQWLVW�

x�3HQHOLWL�PHQHPSDWNDQ�GLUL�
VHEDJDL�WUDQVIRUPDWLYH�
LQWHOOHFWXDO��DGYRNDW�GDQ�

DNWLYLV�

x�3HQHOLWL�VHEDJDL�SDVVLRQDWH�
SDUWLFLSDQW��IDVLOLWDWRU�\DQJ�
PHQMHPEDWDQL�NHUDJDPDQ�

VXEMHNWLYLWDV�SHODNX�VRVLDO�

$
N
VLR
OR
J
L�

x�7XMXDQ�SHQHOLWLDQ��

x�(NVSODQDVL��SUHGLNVL�GDQ�
NRQWURO�UHDOLWDV�VRVLDO�

x�7XMXDQ�SHQHOLWLDQ��NULWLN�
VRVLDO��WUDQVIRUPDVL��
HPDQVLSDVL�GDQ�VRFLDO�

HPSRZHUPHQW�

�

x�7XMXDQ�SHQHOLWLDQ��
UHNRQVWUXNVL�UHDOLWDV�VRVLDO�
VHFDUD�GLDOHNWLV�DQWDUD�

SHQHOLWL�GDQ�\DQJ�GLWHOLWL�

,QWHUYHQWLRQLVW�� 3DUWLFLSDWLYH�� 5HIOHFWLYH��'LDOHFWLFDO��

x�3HQJXMLDQ�KLSRWHVLV�GDODP�
VWUXNWXU�K\SRWKHWLFR�

GHGXFWLYH�PHWKRG��PHODOXL�

ODE��HNVSHULPHQ�DWDX�VXUYH\�
HNVSODQDWLI��GHQJDQ�DQDOLVLV�

NXDQWLWDWLI�

x�0HQJXWDPDNDQ�DQDOLVLV�
NRPSUHKHQVLI��NRQWHNVWXDO��

GDQ�PXOWL�OHYHO�DQDO\VLV��

\DQJ�ELVD�GLODNXNDQ�PHODOXL�
SHQHPSDWDQ�GLUL�VHEDJDL�

DNWLYLV���SDUWLVLSDQ�GDODP�
SURVHV�WUDQVIRUPDVL�VRVLDO�

x�0HQHNDQNDQ�HPSDWL��GDQ��
LQWHUDNVL�GLDOHNWLV�DQWDUD�

SHQHOLWL�UHVSRQGHQ�XQWXN�

PHUHNRQWUXNVL�UHDOLWDV�\DQJ�
GLWHOLWL��PHODOXL�PHWRGH�

PHWRGH�NXDOLWDWLI�VHSHUWL�
SDUWLFLSDQW�REVHUYDWLRQ�

REVHUYDWLRQ�

.ULWHULD�NXDOLWDV�SHQHOLWLDQ�� .ULWHULD�NXDOLWDV�SHQHOLWLDQ�� .ULWHULD�NXDOLWDV�SHQHOLWLDQ��

0
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G
R
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J
L�

x�2EMHFWLYLW\��5HOLDELOLW\��DQG�
9DOLGLW\��LQWHUQDO�GDQ�
H[WHUQDO�YDOLGLW\��

x�+LVWRULFDO�VLWXDWHGQHVV��
VHMDXKPDQD�SHQHOLWLDQ�
PHPSHUKDWLNDQ�NRQWHNV�

KLVWRULV��VRVLDO��EXLGD\D��
HNRQRPL�GDQ�SROLWLN�

x�$XWKHQWLFLW\�GDQ�
UHIOHFWLYLW\��6HMDXK�PDQD�
WHPXDQ�PHUXSDNDQ�UHIOHNVL�

RWHQWLN�GDUL�UHDOLWDV�\DQJ�
GLKD\DWL�ROHK�SDUD�SHODNX�

VRVLDO�

�



���2��+DVELDQV\DK�� .RQVWHODVL�3DUDGLJPD�2EMHNWLI�GDQ�6XEMHNWLI� GDODP�3HQHOLWLDQ�.RPXQLNDVL�GDQ�6RVLDO

�����������PHODNXNDQ�SHPEHGDDQ�DQWDUD�SHQHOLWLDQ

NXDQWLWDWLI�GDQ�SHQHOLWLDQ�NXDOLWDWLI�VHEDJDLPDQD

WDPSDN�SDGD�SDGD�7DEHO���

6HGDUL� DZDO�� SHQHOLWL� GHQJDQ� SDUDGLJPD

NXDQWLWDWLI� VXGDK�PHQHQWXNDQ� WHUOHELK� GDKXOX

NRQVHS�GDQ�YDULDEHO��\DQJ�GLMDEDUNDQ�VHFDUD�ULQFL

NH� GDODP� VHMXPODK� LQGLNDWRU�� \DQJ� NHPXGLDQ

GLPDQWDSNDQ�GDODP�LQVWUXPHQ�SHQHOLWLDQ�EHUXSD

NXHVLRQHU�� EHVHUWD� WHNQLN� DQDOLVLV�� +DO� LQL

PHQXQMXNNDQ� EDKZD� SHQHOLWLDQ� LQL� GLODNXNDQ

GHQJDQ�DVXPVL�\DQJ�WHJDU�GDQ�EDNX��KDO�\DQJ�WLGDN

EHUODNX�GDODP�SHQHOLWLDQ�NXDOLWDWLI��OLKDW�%UDQQHQ�

������������

3HQGHNDWDQ�NXDQWLWDWLI�PHPDQGDQJ�UHDOLWDV�LWX

VHVXDWX�\DQJ�REMHNWLI��DSD�DGDQ\D��VLDSD�SXQ�\DQJ

PHOLKDWQ\D�� .DUHQD� UHDOLWDV� LWX� VHVXDWX� \DQJ

REMHNWLI��PDND�LD�GDSDW�GLXNXU��3HQHOLWL�GHQJDQ

SHQGHNDWDQ�LQL��XQWXN�PHPDKDPL�UHDOLWDV��DNDQ

PHQHQWXNDQ�DODW�XNXUQ\D�WHUOHELK�GDKXOX��$ODW�XNXU

LQL�GDSDW�GLJXQDNDQ�ROHK�SHQHOLWL�PDQD�SXQ��GDQ

GDSDW�GLSDNDL�XQWXN�PHQJXNXU�UHDOLWDV��YDULDEHO�

\DQJ�VDPD��'HQJDQ�NDWD�ODLQ��VL�SHQHOLWL�PHODNXNDQ

NRQVWUXNVL�PHQXUXW� SLNLUDQQ\D� WHQWDQJ� UHDOLWDV

WHUVHEXW��.HWLND�DGD�RUDQJ�\DQJ�VHGDQJ�GXGXN�GL

SLQJJLU�NRODP�VDPELO�PHPHJDQJ�EDWDQJ�SDQFLQJ�

PLVDOQ\D��VL�SHQHOLWL�PXQJNLQ�DNDQ�PHQJDMXNDQ

SHUWDQ\DDQ��VXGDK�EHUDSD�ODPD�PHPDQFLQJ��EHUDSD

LNDQ� \DQJ� GL� GDSDW�� DSD� MHQLV� XPSDQQ\D�� GVE�

-DZDEDQ�GLDUDKNDQ�ROHK�NRQVWUXNVL�SHUWDQ\DDQ��6L

SHQHOLWL�VXGDK�SXQ\D�NRQVWUXNVL�SDVWL��EDKZD�VL

UHVSRQGHQ�VHGDQJ�PHPDQFLQJ��

6HEDOLNQ\D��SHQGHNDWDQ�NXDOLWDWLI�PHPDQGDQJ

EDKZD� UHDOLWDV� VRVLDO� LWX� PHUXSDNDQ� KDVLO

NRQVWUXNVL�PDQXVLD��2OHK�NDUHQD�LWX��VHWLDS�RUDQJ

PHPLOLNL�SDQGDQJDQ��SHQJDODPDQ��DWDX�PDNQD�\DQJ

EHUEHGD� WHQWDQJ� VXDWX� SHULVWLZD�� 6HWLDS� RUDQJ

PHODNXNDQ� NRQVWUXNVL� WHQWDQJ� UHDOLWDV� \DQJ

GLKDGDSLQ\D� VHFDUD� VXEMHNWLI�� 6HRUDQJ� SHQHOLWL

GHQJDQ�SHQGHNDWDQ�NXDOLWDWLI��ROHK�NDUHQD�LWX��XQWXN

PHPDKDPL�VHEXDK�UHDOLWDV�WLGDN�PHPEDZD�DODW�XNXU�

,D�PHQJJDOL�SDQGDQJDQ�RUDQJ�WHQWDQJ�UHDOLWDV�LWX�

WDQSD�GLNHUDQJND�NRQVWUXNVL�SHUWDQ\DDQ��.HSDGD

RUDQJ�\DQJ�VHGDQJ�GXGXN�GL�SLQJJLU�NRODP��SDGD

FRQWRK�GL�DWDV��VL�SHQHOLWL�PXQJNLQ�DNDQ�EHUWDQ\D�

VHGDQJ�DSD"�'HQJDQ�SHUWDQ\DDQ�LQL��EROHK�MDGL�VL

SHQHOLWL� PHPSHUROHK� MDZDEDQ� PHQJHMXWNDQ�

0XQJNLQ�VDMD�VL�RUDQJ�LWX�PHQMDZDE��³6D\D�VHGDQJ

MHQJNHO��LVWUL�VD\D�QJRPHO�WHUXV�GL�UXPDK��'DULSDGD

SX\HQJ�GHQJHULQ�RPHODQQ\D��OHELK�EDLN�PDQFLQJ�

HQDN�NDQ�GL�VLQL� ������´��'DUL�VLQL��SHQHOLWL�GDSDW

PHQJJDOL�LQIRUPDVL�OHELK�ODQMXW��'DODP�KDO�LQL�

SHQHOLWLDQ�NXDOLWDWLI�PHPSHODMDUL�VHVXDWX�GDODP�VHW�

WLQJ� DODPLDKQ\D�� PHQFRED� PHPDKDPL�

PHQJLQWHUSUHWDVL� VXDWX� IHQRPHQD� EHUGDVDUNDQ

PDNQD�\DQJ�GLEHULNDQ�RUDQJ��'HQ]LQ�GDQ�/LQFROQ�

���������/HELK�ODQMXW�GLMHODVNDQ�EDKZD�SHQHOLWLDQ

NXDOLWDWLI�VHFDUD�LPSOLVLW�PHQHNDQNDQ�SDGD�SURVHV

PDNQD�PHQJHQDL�VXDWX�IHQRPHQD�DWDX�SHULVWLZD�

VLIDW�VLIDW�UHDOLWDV�VHEDJDL�KDVLO�NRQVWUXNVL�VRVLDO�

6HEDOLNQ\D�SHQHOLWLDQ�NXDQWLWDWLI�PHQHNDQNDQ�SDGD

SHQJXNXUDQ� GDQ� DQDOLVLV�PHQJHQDL� KXEXQJDQ

EHUEDJDL�YDULDEHO��EXNDQ�SURVHV��'HQ]LQ�GDQ�/LQ�

FROQ����������

3DGD� WDWDUDQ� \DQJ� OHELK� ODQMXW�� SHQHOLWLDQ

NXDQWLWDWLI� OHELK� EHUVLIDW� QRPRWKHWLF�� \DNQL

EHUXVDKD� PHPSHUROHK� WHPXDQ�WHPXDQ� \DQJ

EHUODNX�XPXP��EDLN�XQWXN�VHPXD�NRQWHNV�VRVLDO�

NRQWHNV� ZDNWX� GDQ� VHMDUDK��PDXSXQ� WHPSDW�

7DEHO���

3HUEHGDDQ�3HQHOLWLDQ�.XDOLWDWLI�GDQ�3HQHOLWLDQ�.XDQWLWDWLI�

�

4XDOLWDWLYH�5HVHDUFK� 4XDQWLWDWLYH�5HVHDUFK�

(YDOXDWHV�

8VHV�FRQFHSWV�WR�H[SOLFDWH�

)RFXVHV�RQ�DHVWKHWXFV�LQ�WH[WV�

7KHRUHWLFDO�
,QWHUSUHWV�

/HDGV�WR�DQ�HYDODOXDWLRQ�
,QWHUSUHWDWLRQFDQ�EH�DWWDFNHG�

&RXQWV��PHDVXUHV�

3URFHVVHV�GDWD�FROOHFWHG�

)RFXV�RQ�LQFLGHQFHV�RI�;�LQ�WH[WV�

6WDWLVWLFDO�
'HVFULEHV��H[SODLQV��DQG�SUHGLFWV�

/HDGV�WR�D�K\SRWKHVLV�RU�WKHRU\�
0HWKRGRORJ\�FDQ�EH�DWWDFNHG�

�
6XPEHU��%HUJHU�������������
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'HQJDQ� NDWD� ODLQ�� SHQHOLWLDQ� EHUSDUDGLJPD

NXDQWLWDWLI�LQJLQ�PHQFDSDL�NHEHQDUDQ�\DQJ�EHUODNX

XPXP��WKH�WUXWK��6HPHQWDUD�LWX��SHQHOLWLDQ�NXDOLWDWLI

EHUVLIDW�LGHRJUDSKLF��\DNQL�PHQHPSDWNDQ�WHPXDQ

SHQHOLWLDQ� GDODP� NRQWHNV� VRVLDO�EXGD\D� VHUWD

NRQWHNV�ZDNWX�GDQ�NRQWHNV�KLVWRULV��\DQJ�VSHVLILN�

GL�PDQD� SHQHOLWLDQ� GLODNXNDQ�� -DGL�� SHQHOLWLDQ

NXDOLWDWLI�VHNDGDU�PHQHPXNDQ�NHEHQDUDQ�VSHVLILN

ORNDO��D�WUXWK�

6HODQMXWQ\D�� SHUNHPEDQJDQ� SDUDGLJPD

NXDOLWDWLI�WLGDN�WHUOHSDV�GDUL�NHWLGDNSXDVDQ�VHMXPODK

LOPXZDQ�VRVLDO�WHUKDGDS�SDUDGLJPD�NXDQWLWDWLI�

+HUEHUW�%OXPHU�DGDODK�VDODK�VDWX�LOPXZDQ�VRVLDO

\DQJ� VDQJDW� VHQJLW� PHQJNULWLN� SDUDGLJPD

NXDQWLWDWLI�� WHUXWDPD� EHUNDLWDQ� GHQJDQ� DQDOLVLV

YDULDEHO��0XO\DQD������������������%DJL�%OXPHU�

DQDOLVLVV� YDULDEHO� WLGDN� PHPDGDL� XQWXN� VWXGL

PDQXVLD��0HQJKXEXQJNDQ� YDULDEHO� EHEDV� GDQ

YDULDEHO�WHULNDW�WLGDN�ELVD�PHQMHODVNDQ�EDJDLPDQD

SURVHV� KXEXQJDQ� LWX� WHUMDGL�� 3HQHOLWLDQ� KDQ\D

WHIRNXV� SDGD� YDULDEHO� \DQJ� GLWHOLWL�� VHPHQWDUD

DNWLYLWDV�ODLQ�GLDEDLNDQ��3DGDKDO��SHUDODNX�\DQJ

GLXNXU�VHEDJDLPDQD�WHUNDQGXQJ�GDODP�YDULDEHO�LWX�

EXNDQODK� VHVXDWX� \DQJ� WHUSLVDKNDQ� GDUL� DVSHN�

DVSHN�NHKLGXSDQ�ODLQQ\D��'HQJDQ�GHPLNLDQ��GXQLD

NHKLGXSDQ� UHVSRQGHQ� �VXEMHN� \DQJ� GLWHOLWL�� WDN

WHUXQJNDSNDQ��.HKLGXSDQ� VRVLDO�PHUHND� KDQ\D

GLWDQJNDS� OHZDW� NRQVHS�NRQVHS� \DQJ� WLGDN

EHUVDQGDUNDQ� SHQJDODPDQ�HPSLULV� RUDQJ�RUDQJ

\DQJ�GLWHOLWL��6HODLQ�LWX��GDODP�SHQHOLWLDQ�NXDQWLWDWLI�

SHQHOLWL� ELVD�PHQMDODQNDQ� WHODDKQ\D� MDXK� GDUL

UHVSRQVGHQ� GDQ� ORNDVL� SHQHOLWLDQ�� %DJDLPDQD

PXQJNLQ��GHQJDQ�FDUD�VHSHUWL�LQL�NDMLDQQ\D�GDSDW

PHPEHULNDQ�JDPEDUDQ�XWXK�PHQJHQDL�DSD�\DQJ

WHUMDGL�GL�EDOLN�VHPXD�WX��PDNQD�GL�GDODP�LNDWDQ

VRVLDO��GDQ�WHPSDW�GLD�EHUDGD��0HQXUXW�%OXPHU�

VHKDUXVQ\D�GDODP�PHQHOLWL�NHKLGXSDQ�PDQXVLD�

SHQHOLWL�EHUDGD�GDODP�VLWXDVL�DODPLDK�\DQJ�ZDMDU�

3HQHOLWL�KDUXV�WLQJJDO�EHUVDPD�GHQJDQ�VXEMHN�\DQJ

GLWHOLWL�

6HPEDUL�PHQJNULWLN�SDUDGLJPD�NXDQWLWDWLI�

SDUDGLJPD�NXDOLWDWLI�MXJD�PHQ\RGRUNDQ�EHEHUDSD

SULQVLS�� \DQJ� GLSDQGDQJ� OHELK� XWXK� GDODP

PHPDKDPL� UHDOLWDV�NHKLGXSDQ�PDQXVLD��6HFDUD

ULQJNDV�� 0XO\DQD� ���������� PHQGHVNULSVLNDQ

EHEHUDSD�SULQVLS�SHQGHNDWDQ�SDUDGLJPD�VXEMHNWLI

�NXDOLWDWLI,��VHEDJDL�EHULNXW�

� 6HWLDS�PDQXVLD�XQLN��WLGDN�ELVD�GLJHQHUDOLVDVLNDQ�

WLGDN�PHQJLNXWL�KXNXP�NDXVDOLWDV���GDQ�WLGDN�ELVD

GLUDPDONDQ�GHQJDQ�WHSDW�

� .DODXSXQ�PHQJLNXWL�KXNXP�NDXVDOLWDV��WDWDQDQ

SHULODNX�PDQXVLD�LWX�VDQJDW�NRPSOHNV��VHKLQJJD

WHPXDQ�GDODP�SHQHOLWLDQ�LWX�WLGDN�ELVD�SHUPDQHQ�

� 3HULODNX�PDQXVLD�WLGDN�KDQ\D�GLWHQWXNDQ�ROHK

SHQJDODPDQ�PDVD�ODOX�WHWDSL�MXJD�ROHK�WXMXDQ�GL

PDVD�GHSDQ�

� +XNXP� NDXVDOLWDV� SDGD� PDQXVLD� \DQJ

GHWHUPLQVWLN�EHULPSOLNDVL�SDGD�VLNDS�SHUPLVLI

SDGD�DSD�VDMD�\DQJ�GLODNXNDQ�PDQXVLD��NDUHQD

PDQXVLD� WLGDN� EHUWDQJJXQJMDZDE� DWDV� \DQJ

GLODNXNDQQQ\D��NDUHQD�VXGDK�PHUXSDNDQ�SURGXN

GDUL�IDNWRU�SHQ\HEDQ\D�

���� � 3HQJHORPSRNDQ� 3HQGHNDWDQ� GDODP

�� � � � � �3HQHOLWLDQ�6RVLDO�GDQ�.RPXQLNDVL

�������3DUDGLJPD�2EMHNWLI��.XDQWLWDWLI�

6DODK�VDWX�SULQVLS�SHQWLQJ�GDODP�SHQHOLWLDQ

NXDQWLWDWLI�DGDODK�DSD�\DQJ�GLVHEXW�K\SRWKHWLFR�

GHGXFWLYH�PHWKRG�� \DNQL� VXDWX�PHWRGH� GDODP

SHQHOLWLDQ�\DQJ�PHOLEDWNDQ�SHQJXMLDQ�KLSRWHVLV�GL

PDQD�KLSRWHVLV�WHUVHEXW�GLGHGXNVL�GDUL�KLSRWHVLV

ODLQ�\DQJ� WLQJNDW�DEVWUDNVLQ\D��DWDX�SHUXPXVDQ

NRQVHSWXDOQ\D�� OHELK� WLQJJL�� 3HQJHUWLDQ

K\SRWKHWLFR�GHGXFWLYH� PHWKRG� � PHUXSDNDQ

UDQJNDLDQ� ODQJNDK�ODQJNDK� SHQHOLWLDQ� \DQJ

GLGDVDUNDQ� DWDV� VLVWHP� ORJLND� GHGXNWLI�� 'DODP

K\SRWKHWLFR�GHGXFWLYH�PHWKRG�� VXDWX� SHQHOLWLDQ

HPSLULN�GLDZDOL�ROHK�VXDWX�SURVHV�GHGXNWLI��\DQJ

EHUDZDO�GDUL�SHPEHQWXNDQ�NHUDQJND�WHRUL��XQWXN

PHODKLUNDQ�KLSRWHVLV�KLSRWHVLV� VHEDJDL� MDZDEDQ

WHQWDWLI�EDJL�PDVDODK�SHQHOLWLDQ�\DQJ�OHELK�ODQMXW

DNDQ�GLXML��PHODOXL�SHQFDULDQ�VXSSRUWLQJ�HPSLUL�

FDO�HYLGHQFH��PHODOXL�VXDWX�SHUDQJNDW�PHWRGRORJL

WHUWHQWX��+LGD\DW��������

3URVHV�VHODQMXWQ\D�PHUXSDNDQ�VXDWX�SURVHV

LQGXNWLI�\DQJ��DQWDUD�ODLQ��PHOLEDWNDQ�SHQJJXQDDQ

PHWRGH�PHWRGH�WHUWHQWX�XQWXN�PHQDULN�LQIHUHQVL

GDUL�VDPSHO�NH�SRSXODVL��GHVFULSWLYH�JHQHUDOL]D�

WLRQ���DWDXSXQ�PHQDULN�JHQHUDOLVDVL�GDUL�LQGLNDWRU�

LQGLNDWRU�\DQJ�GLSHUJXQDNDQ�PHQJXNXU�YDULDEHO

NH�NRQVHS�\DQJ�OHELK�XPXP��WHUPDVXN�PHQDULN



���2��+DVELDQV\DK�� .RQVWHODVL�3DUDGLJPD�2EMHNWLI�GDQ�6XEMHNWLI� GDODP�3HQHOLWLDQ�.RPXQLNDVL�GDQ�6RVLDO

JHQHUDOLVDVL�GDUL�KLSRWHVLV�\DQJ�GLXML�NH�WHRUL�GDUL

PDQD� KLSRWHVLV� VHPXOD� GLWXUXQNDQ� �FRQFHSWXDO

JHQHUDOL]DWLRQ� DWDX� WKHRUHWLFDO�JHQHUDOL]DWLRQ��

DWDXSXQ� PHQDULN� JHQHUDOLVDVL� GDUL� WHPXDQ

SHQHOLWLDQ�GDODP�VHWWLQJ�DWDX�NRQWHNV�WHUWHQWX�NH

NRQWHNV�\DQJ�OHELK�XPXP��6HFDUD�YLVXDO��SURVHV

LQL�GDSDW�GLOLKDW�SDGD�*DPEDU����DWDX�JDPEDUDQ

\DQJ�OHELK�VHGHUKDQD�ELVD�GLOLKDW�SDGD�*DPEDU���

+DVLO� SHQFHUPDWDQ� +LGD\DW� ������

PHQXQMXNNDQ� EDKZD� VHMXPODK� EXNX� WHNV

PHWRGRORJL�PHPEDJL�SHQHOLWLDQ�NH�GDODP�WLJD�MHQLV

SHQHOLWLDQ�� \DNQL� HVNSORUDWLI�� GHVNULSWLI�� GDQ

HNVSODQDWLI� �GDQ� DGD� EHEHUDSD� EXNX� WHNV� \DQJ

PHQDPEDKNDQ� VDWX� MHQLV� SHQHOLWLDQ� ODJL�� \DNQL

SHQHOLWLDQ�HYDOXDWLI����.HHPSDW�SHQHOLWLDQ� \DQJ

WHUVHEXW�WHUPDVXN�NH�GDODP�SHQHOLWLDQ�ODSDQJDQ�

6HPHQWDUD�SHQHOLWLDQ�\DQJ�PHQ\DQJNXW�DQDOLVLV

WHNV�PHGLD�DGDODK�DQDOLVLV�LVL��FRQWHQW�DQDO\VLV��

%LOD�VWXGL�ODSDQJDQ�PHUXSDNDQ�MHQLV�WLSH�SHQHOLWLDQ

\DQJ�EHUODNX�XQWXN�VHPXD�LOPX�VRVLDO��VWXGL�WHNV

�DQDOLVLV�LVL��PHUXSDNDQ�VDODK�VDWX�SHQHOLWLDQ�NKDV

GDODP� LOPX� NRPXQLNDVL��$GDSXQ� SHQHOLWLDQ

ODSDQJDQ� \DQJ� NKDV� NRPXQLNDVL� DGDODK� GDODP

WDWDUDQ�PRGHO�SHQHOLWLDQ�\DQJ�GLJXQDNDQ��GL�PDQD

GDODP�PRGHO� WHUVHEXW� WHUJDPEDUNDQ� YDULEHO�

YDULDEHO� NRPXQLNDVL� \DQJ� KHQGDN� GLWHOLWL� VHUWD

KXEXQJDQ� DQWDUYDULDEHO� \DQJ� EHUVDQJNXWDQ�

0RGHO�PRGHO� SHQHOLWLDQ� NRPXQLNDVL� WHUVHEXW

DGDODK�PRGHO�MDUXP�KLSRGHUPLN��PRGHO�DJHQGD�VHW�

WLQJ��PRGHO�XVHV�DQG�JUDWLILFDWLRQV��PRGHO�GLIXVL

LQRYDVL�

%HULNXW�DNDQ�GLMHODVNDQ�VHFDUD�ULQJNDV�WLSRORJL

SHQHOLWLDQ�\DQJ�GLLGHQWLILNDVLNDQ�ROHK�+LGD\DW�

3HQHOLWLDQ�'HVNULSWLI�� 3HQHOLWLDQ� GHVNULSWLI

EHUWXMXDQ� PHPEXDW� GHVNULSVL� WHQWDQJ� VXDWX

� � � � � � � &RQVWUXFWLQJ�WKHRU\� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���$SSO\LQJ�WKHRU\�

� � � � � � � ,QGXFWLYH�PHWKRGV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 'HGXFWLYH�PHWKRGV�

3UREOHPV,GHQWLILFDWLRQ�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 7KHRUHWLF�
� � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � K\SRWKHVHV�

�
������7KHRUL]LQJ� � � � � � � � � � � � � � � �

������/RJLF�PHWKRGV� � � � � � � � � � 7KHRU\� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /RJLFDO�

(YDOXDWLRQ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ������� 'HGXFWLRQ��

'DWD�� � � � � � � � � � � � 7KHRUHWLFDO� � � � � � � � �

LQWHUSUHWDWLRQ� � � � � � ���H[SODQDWLRQ� �

������������������������������3URSRVLWLRQV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3URSRVLWLRQV�

� � � � � � � � � � � � � � � � � � ,�� � � � � ,,�

��������������������������������������������� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� �����������������������������������������������������������������������������������������������������

� � � � � � � � � � � � � � � � � ,9�� � � � � ,,,� � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 'DWD�� � � � � � � � � � � � � 5HVHDUFK�PHWKRGV� � � � � � � � � � � � � � � � � � � ��������������5HVHDUFK�
������(PSLULFDO�UHVHDUFK� � � � � � � � � � � � � � � � � � � � � � � �����DQDO\VLV� � � � � � � � � � � � DSSOLFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � �������\SRWKHVHV�

������5HVHDUFK�PHWKRGV� � � � � � � ������������

�

���������������������������������������������/RJLFDO� � � � � � � � � � � � � � � � � � � � � � � � � � � � ��������������������������������������������������������������,QVWUXPHQWDWLRQ� � � � � � � � � � � � � � � �
� � � � �������������������������������LQGXFWLRQ�� � � � � � � � � � � � � � � � � �������������������������������������������������������������������������������������������VDPSOLQJ�� � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����������6WDWLVWLFDO� � �
� � � � � � � � � � ���� � � � ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����������K\SRWKHVHV� � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� �

���������
���������'DWD�FROOHFWLRQ��PHDVXUHPHQW�� � ���������� � 5HFWDQJOHV���LQIRUPDWLRQDO�FRPSRQHQWV�

������������������ � � � � � � � � � � � � � � � � �������������������������������������������������������+\SRWKHVLV�WHVWLQJ� � � � � � � � ��2YDOV�� � � ���PHWKRGRORJLFDO�FRQWUR�

�

�
*DPEDU����

7KH�:KHHO�RI�6FLHQFH���+\SRWKHWLFR�'HGXFWLYH�0HWKRG�

6XPEHU��$GRSVL�GDUL�:DOODFH��������GDODP�+LGD\DW���������

7+(25<��

7KHRUHWLFDO�)UDPHZRUN�

(03,5,&$/��

*(1(5$/,=$7,216�
�

� +<327+(6(6� �

(03,5,&$/�
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IHQRPHQD� ±� DWDX� GHVNULSVL� VHMXPODK� IHQRPHQD

VHFDUD� WHUSLVDK�SLVDK��)HQRPHQD�\DQJ�GLSHFDK�

SHFDK�NH�GDODP�YDULDEHO�GLWHODDK�VDWX�SHU� VDWX�

0LVDOQ\D�� SHQHOLWLDQ� XQWXN� PHQJHWDKXL

NDUDNWHULVWLN�WLSH�NHODV�PHQHQJDK�PDQDNDK�\DQJ

SDOLQJ�GRPLQDQ�GL�,QGRQHVLD�

3HQHOLWLDQ�(NVSORUDWLI��3HQHOLWLDQ�HNVSORUDWLI

SDGD� GDVDUQ\D�PHUXSDNDQ� VXDWX� XVDKD� XQWXN

PHQJJDOL�EHUEDJDL�DVSHN�GDUL�JHMDOD�DWDX�UHDOLWDV

VRVLDO� WHUWHQWX�� 7LQJNDWDQ� HNVSORUDVL� \DQJ

GLODNXNDQ�GDODP�VXDWX�SHQHOLWLDQ�HNVSORUDWLI�ELVD

EHUEHGD�EHGD��<DQJ� SHUWDPD� DGDODK� SHQHOLWLDQ

HNVSORUDWLI� \DQJ� PHUXSDNDQ� VXDWX� SUHOLPLQDU\

VWXG\�� \DQJ� EHUWXMXDQ� XQWXN� PHQJLGHQWLILNDVL

PDVDODK��JHMDOD��DWDX�UHDOLWDV�VRVLDO�WHUWHQWX��SHQHOLWL

GDODP� WDKDS� WHUVHEXW� EDKNDQ� EHOXP� ELVD

PHUXPXVNDQ� SHUPDVDODKDQ� \DQJ� VHEHQDUQ\D�

DSDODJL�GLPHQVL�GLPHQVL�GDUL�SHUPDVDODKDQ�\DQJ

DNDQ�GLWHOLWL��<DQJ�NHGXD�DGDODK�SHQHOLWLDQ�\DQJ

VHMDN�DZDOQ\D�WHODK�PHQJLGHQWLILNDVL�PDVDODK�\DQJ

DNDQ� GLWHOLWL�� GDQ� WXMXDQ� GLODNXNDQQ\D� XQWXN

PHPSHUROHK�JDPEDUDQ�WHQWDQJ�GLPHQVL�GLPHQVL

DWDX� YDULDEHO�YDULDEHO� DWDXSXQ� VWUXNWXU

SHUPDVDODKDQ�WHUVHEXW��0LVDOQ\D��SHQHOLWLDQ�XQWXN

PHQJHWDKXL�EDJDLPDQDNDK�WLSRORJL

NDUDNWHULVWLN�NHODV�PHQHQJDK�GL�,Q�

GRQHVLD�

3HQHOLWDQ� (NVSODQDWLI�� -LND

SHQHOLWLDQ�GHVNULSWLI�GDQ�HNVSORUDWLI

KDQ\D�PHQJJDPEDUNDQ� YDULDEHO�

YDULEHO� SHQHOLWLDQ� VDWX� SHUVDWX�

PDND� SHQHOLWLDQ� HNVSODQDWLI

EHUXSD\D� PHQJKXEXQJNDQ

DQWDUYDULDEHO�\DQJ�GLWHOLWL��5DNKPDW

�������PHQ\HEXW�MHQLV�SHQHOLWLDQ�LQL

VHEDJDL� PHWRGH� NRUHODVLRQDO�

0LVDOQ\D�� SHQHOLWLDQ� XQWXN

PHQJHWDKXL� EDJDLPDQDNDK

SHQJDUXK�PDVLQJ�PDVLQJ�WLSH�NHODV

PHQHQJDK� WHUKDGDS� SURVHV

GHPRNUDWLVDVL�GL�,QGRQHVLD�

3HQHOLWLDQ� HNVSHULPHQWDO

WHUPDVXN�MXJD�NH�GDODP�NHORPSRN

SHQHOLWLDQ�HNVSODQDWLI��3HQHOLWLDQ�LQL

GLUDQFDQJ� GDODP� VHWWLQJ� \DQJ

GLDWXU�VHFDUD�VHQJDMD�ROHK�SHQHOLWL�

3HQHOLWL� PHODNXNDQ� WUHDWPHQW

WHUWHQWX� SDGD� UHVSRQGHQ� \DQJ

WHODK� GLSLOLK� XQWXN� GLNHWDKXL

SHQJDUXKQ\D�

3HQHOLWLDQ�(YDOXDWLI��3HQHOLWL�DQ�LQL�GLWXMXNDQ

XQWXN�PHQJHYDOXD�VL�NHPDMXDQ�VXDWX�SURJUDP�DWDX

NHJLDWDQ� WHUHWHQWX�� 3HQHOLWL� LQJLQ�PHQHPXNDQ

VHEHUDSD�MDXK�WXMXDQ�VXDWX�SURJUDP�WHUFDSDL��DWDX

VHEHUDSD� HIHNWLI� VXDWX� NHJLDWDQ� GLODNVDQDNDQ�

0LVDOQ\D��SHQHOLWLDQ�XQWXN�PHQJHWDKXL�EDJDLPDQD

HIHNWLYLWDV�GDQ�HILVLHQVL�EDQWXDQ�OHPEDJD�OHPEDJD

LQWHUQDVLRQDO� EDJL� OHPEDJD�OHPEDJD� VZDGD\D

PDV\DUDNDW� GDODP� SHPEHUGD\DDQ� �PDV\DUDNDW

SHGHVDDQ"

$QDOLVLV�,VL��$QDOLVLV�LVL�GLPDNVXGNDQ�XQWXN

PHQHOLWL�LVL�NRPXQLNDVL�\DQJ�WHUNDQGXQJ�GDODP

VXDWX�WHNV�\DQJ�WHUHNDP��YLVXDO�WXOLVDQ��DWDX�DX�

GLR����0HQXUXW�6WHPSHO�,,,������������DQDOLVLV�LVL

�
� 0DLQ�3KDVHV� ,QWHUYHQLQJ�3URFHVVHV�

� � �

� ��7KHRU\� �

� � �

� � 'HGXFWLRQ�

� � �

� � �

� ��+\SRWKHVHV� �

� � �

� � 2SHUDWLRQDOL]DWLRQ�

� � �

� ��2EVHUYDWLRQ����

��'DWD�&ROOHFWLRQ�

�

� � �

� � ���������'DWD�3URFHVVLQJ�

� ��� �

� ��'DWD�$QDO\VLV� �

� � �����

� � ,QWHUSUHWDWLRQ�

� � �

��� ��)LQGLQJV� �
�

�

*DPEDU����

6WUXNWXU�/RJLND�3URVHV�3HQHOLWLDQ�.XDQWLWDWLI�
�������������6XPEHU��%U\PDQ���GDODP�+LGD\DW���������

�

�
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PHQFDNXS� HPSDW� ODQJNDK� GDODP� SURVHGXU

SHQHOLWLDQQ\D�� SHQHQWXDQ� VDWXDQ� DQDOLVLV�

NRQVWUXNVL� NDWHJRUL�� SHQDULNDQ� VDPSHO� LVL�� GDQ

UHOLDELOLWDV� NRGLQJ�� 3HQHQWXDQ� VDWXDQ� DQDOLVLV

PHQ\DQJNXW�DSDNDK�\DQJ�KHQGDN�GLWHOLWL�LWX�NDOLPDW�

SDUDJUDI��DWDX�DUWLNHO�VHFDUD�NHVHOXUXKDQ��+DO�LQL

WHUJDQWXQJ�GDUL�PDVDODK� GDQ� WXMXDQ�SHQHOLWLDQ�

.RQVWUXNVL� NDWHJRUL�PHUXSDNDQ� DVSHN� VSHVLILN

\DQJ�GLWHOLWL�\DQJ�GLSDQGDQJ�VHEDJDL�YDULDEHO�\DQJ

GLNDML��3HQDULNDQ�VDPSHO�LVL�DGDODK�PHQHQWXNDQ

MXPODK� VDWXDQ� XQLW� DQDOLVLV� \DQJ� DNDQ� GLWHOLWL�

PLVDOQ\D�EHUDSD�DUWLNHO��DWDX�EHUDSD�SDUDJUDI��GVE�

5HOLDELOLWDV� NRGLQJ� DGDODK� SHQJXMLDQ� VHFDUD

VWDWLVWLN�WHQWDQJ�WLQJNDW�NHVHSDNDWDQ�DQWDUSHQLODL

�NRGHU��WHQWDQJ�LVL�SHVDQ��'DODP�KDO�LQL��SHQHOLWL

KDUXV� PHQHQWXNDQ� VHMXPODK� RUDQJ� \DQJ� DNDQ

PHPEDFD�PHQLODL�VXDWX�WHNV��GDQ�VHWHODK�LWX�PHUHND

GLPLQWDL� SHQGDSDW� �GHQJDQ�PHQJLVL� NXHVLRQHU�

EHUNDLWDQ�GHQJDQ�NRQVWUXNVL�NDWHJRUL�WDGL��VHEDJDL

YDULDEHO��

��������3HQGHNDWDQ�6XEMHNWLI��.XDOLWDWLI�

%HUEHGD� GHQJDQ� SHQHOLWLDQ� NXDQWLWDWLI�

SHQHOLWLDQ� NXDOLWDWLI� WLGDN� EHUWXMXDQ� PHQJXML

KLSRWHVLV� DWDX�PHULQFL� DWDX�PHQHODDK� YDULDEHO�

YDULDEHO��0DVDODK�SHQHOLWLDQ�FRED�GLXQJNDS�VHFDUD

NRPSUHKHQVLI�GDQ�KROLVWLN��GHQJDQ�PHQJJXQDNDQ

EHUEDJDL�VXPEHU��3HQHOLWL�NXDOLWDWLI�GLWXQWXW�XQWXN

VDEDU�GDQ�WHNXQ�PHPDVXNL�GXQLD�NHKLGXSDQ�SDUD

VXEMHN� \DQJ� GLWHOLWL� � PHQGHQJDUNDQQ\D�

PHQFDWDWQ\D��PHQHPXNDQ�PDNQDQ\D�PHQXUXW

SDQGDQJDQ�PHUHND��VHUWD�PHQJLQWHUSUHWDVLNDQQ\D

EHUGDVDUNDQ�NRQWHNV�\DQJ�PHQJLWDULQ\D�

6HFDUD�VHGHUKDQD��SURVHV�SHQHOLWLDQ�NXDOLWDWLI

GLWXQMXNNDQ�SDGD�*DPEDU���

6HFDUD�XPXP��NDUDNWHULVWLN�SHQHOLWLDQ�NXDOLWDWLI�

PHQXUXW�0LOHV� GDQ�+XEHUPDQ�� \DQJ� GLULQJNDV

5DNKPDW���������DGDODK�VHEDJDL�EHULNXW�

� 3HQHOLWLDQ�GLODNXNDQ�GHQJDQ�NRQWDN�\DQJ�LQWHQV

GDQ�DWDX�ZDNWX�ODPD�GL�ODSDQJDQ�DWDX�VLWXDVL

NHKLGXSDQ��6LWXDVL�WHUVHEXW�DGDODK�VLWXDVL�QRU�

PDO�DODPLDK��\DQJ�PHQFHUPLQNDQ�NHKLGXSDQ

VHKDUL�KDUL�LQGLYLGX��NHORPSRN��PDV\DUNDW��DWDX

RUJDQLVDVL�

� 3HQHOLWL�LQJLQ�PHPSHUROHK�SDQGDQJDQ�KROLVWLN

�VLVWH�PLN�� NRPSUHKHQVLI�� WHUSDGX��PHQJHQDL

NRQWHNV� \DQJ�GLWHOLWL�� ORJLNDQ\D�� VXVXQDQQ\D�

DWXUDQ�LPSOLVW�GDQ�HNVSOLVLWQ\D�

� 3HQHOLWL�EHUXVDKD�PHQDQJNDS�GDWD�EHUGDVDUNDQ�
�

�

�
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�
�
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�
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SHUVHSVL�DNWRU�GDUL�³RUDQJ�GDODP´��PHODOXL�SURVHV

SHUKDWLDQ� \DQJ�PHQGDODP�� SHQJHUWLDQ� \DQJ

HPSDWLV��GDQ�GHQJDQ�PHQDQJJXKNDQ��EUDFNHW�

LQJ�� SUDNRQVHSVL� WHQWDQJ� WRSLN� \DQJ� GLWHOLWL�

%HUGDVDUNDQ� EDKDQ�EDKDQ� LQL�� SHQHOLWL� GDSDW

PHPLVDKNDQ�WHPD�WHPD�GDQ�SHUQ\DWDDQ�WHUWHQWX

\DQJ�GDSDW�GLNDML�XODQJ�EHUVDPD�LQIRUPDQ��DNWRU��

� 7XJDV�SHQHOLWL�DGDODK�PHQMHODVNDQ�EDJDLPDQD

RUDQJ�� GDODP� VHWWLQJ� WHUWHQWX�� PHPDKDPL�

PHQMHODVNDQ��EHUWLQGDN��GDQ�PHQJKDGDSL�VLWXDVL

NHVHKDULDQ�PHUHND�

� 7HUGDSDW�EHEHUDSD�LQWHUSUHWDVL�WHQWDQJ�EDKDQ�

LQIRUPDVL�� QDPXQ�EHEHUDSD� LQWHUSUHWDVL� OHELK

PHQGHVDN� EHUGDVDUNDQ� DODVDQ� WHRUHWLV� DWDX

NRQVLVWHQVL�LQWHUQDO�

� 3DGD�PXODQ\D�GLJXQDNDQ�LQVWUXPHQ�\DQJ�UHODWLI

DJDN�EDNX�

� .HEDQ\DNDQ� DQDOLVLV� GLODNXNDQ� GHQJDQ� NDWD�

NDWD�� .DWD�NDWD� GLNXPSXONDQ�� GLNODVLILNDVL�

GLSHFDK�SHFDK�NH�GDODP�VHJPHQ�VHPLRWLN��.DWD�

NDWD�GLRUJDQLVDVLNDQ��VHKLQJJD�SHQHOLWL�PDPSX

PHQJRQWUDVNDQ��PHPEDQGLQJNDQ��PHQJDQDOLVLV�

GDQ�PHQHUDSNDQ�SROD�SROD�SDGDQ\D�

3URVHV� SHQHOLWLDQ� NXDOLWDWLI�� VHFDUD� XPXP�

GDSDW�GLOXNLVNDQ�VHSHUWL�SDGD�*DPEDU���

3HQGHNDWDQ�NXDOLWDWLI�EXNDQODK�SHQGHNDWDQ

WXQJJDO�� 7HUGDSDW� EHJLWX� EDQ\DN� YDULDQ� \DQJ

WHUGDSDW�GL�GDODPQ\D��3DUD�SHQXOLV�EHUEHGD�EHGD

GDODP�PHULQFL� MHQLV�MHQLVQ\D��'HQJDQ�PHQJJD�

EXQJNDQ�SHQGDSDW�-DFRE���������0XQKDO�GDQ�2LOHU

��������/DQF\���������6WUDXVV�GDQ�&RUELQ��������

0RUVH���������0RXVWDNDV���������'HQ]LQ�	�/LQ�

FROQ���������0LOHV�	�+XEHUPDQ���������GDQ�6OLIH�	

:LOOLDPV���������GDODP�&UHVVZHOO�����������PDND

SHQHOLWLDQ�NXDOLWDWLI�PHQFDNXS�

� 6WXGL�.DVXV

� *URXQGHG�7KHRU\

� )HQRPHQRORJL

� 3HQHOLWLDQ�)HQRPHQRORJLV�(PSLULV

� )HQRPHQRORJL�7UDQVHQGHQWDO

� ,QWHUDNVLRQLVPH�6LPEROLN

� %LRJUDILV

� +LVWRULV

� /LIH�+LVWRULHV

� 3HQHOLWLDQ�+LVWRULV

� (WQRJUDIL

� (WQRJUDIL�+ROLVWLN

� (WQRJUDIL�.RPXQLNDVL

� (WQRPHWRGRORJL

� (WKQRVFLHQFH

� 3HUVSHNWLI�$QWURSRORJLV

� $QWURSORJL�6RVLDO

� $QWURSRORJL�.RJQLWLI

� 6WXGL�$UWHIDN

� 3UDNWLN�,QWHUSUHWLI��,QWHUSUHWLYH�3UDFWLFHV�

� ,QWHUSUHWLYLVPH

� 3HUVSHNWLI�6RVLRORJLV

� 3HQHOLWLDQ� 6RVLDO�.RODERUDWLI� �&ROODERUDWLYH

6RFLDO�5HVHDUFK�

� 3HQHOLWLDQ�3HUVRQDO

� 6WXGL�.RJQLWLI

� 3VLNRORJL�(NRORJLV

� $QDOLVLV�3HUFDNDSDQ��&RQYHUVDWLRQDO�$QDO\VLV�

� +HUPHQHXWLN

� 3HQHOLWLDQ�+HXULVWLN

� 3HQHOLWLDQ�.OLQLV

7XOLVDQ�LQL�WLGDN�DNDQ�PHPEDKDV�VDWX�SHU�VDWX

MHQLV�SHQHOLWLDQ�GL�DWDV��7XOLVDQ� LQL�KDQ\D�DNDQ

PHQJDFX� SDGD� SHQGDSDW� &UHVVZHO� ������� \DQJ

PHPEDWDVL�SHQHOLWLDQ�NXDOLWDWLI�NH�GDODP�OLPD�±LD

PHQ\HEXWQ\D±� WUDGLVL�� ELRJUDIL�� IHQRPHQRORJL�

JURXQGHG� WKHRU\�� HWQRJUDIL�� GDQ� VWXGL� NDVXV� ±

WDQSD� EHUPDNVXG�PHQJDEDLNDQ� WUDGLVL� ODLQQ\D�

0HQXUXW�&UHVVZHOO��NHOLPD�WUDGLVL�LQLODK�\DQJ�SDO�

LQJ�SRSXOHU�GDQ�SDOLQJ�VHULQJ�GLJXQDNDQ�SHQHOLWL

VHEDJDLPDQD� LD� FHUPDWL� GDODP�EHUEDJDL� MXUQDO�

6HODLQ�LWX��NHOLPD�WUDGLVL�WHUVHEXW��EDJL�&UHVVZHOO

���������PHZDNLOL� EHUEDJDL� LOPX� VRVLDO� XWDPD�

ELRJUDIL�GDUL�LOPX�LOPX�KXPDQLRUD�GDQ�LOPX�LOPX

VRVLDO��IHQRPHQRORJL�GDUL�SVLNRORJL��ILOVDIDW���GDQ

VRVLRORJL�±�SHQ����JURXQGHG�WKHRU\�GDUL�VRVLRORJL�

HWQRJUDIL�GDUL�DQWURSRORJL�GDQ�VRVLRORJL��GDQ�VWXGL

NDVXV�GDUL�LOPX�LOPX�VRVLDO�GDQ�KXPDQLRUD��6HODLQ

LWX��NHOLPD�WUDGLVL�SHQHOLWLDQ�NXDOLWDWLI� WHUVHEXW�

PHQXUXW�&UHVVZHOO��SDGD�ZDNWX�WHUDNKLU�LQL�EDQ\DN

GLWXOLV� VHMXPODK� SHQJDUDQJ� GHQJDQ� ODQJNDK�

ODQJNDK�SHODNVDQDDQ�SHQHOLWLDQQ\D�

-LND� NLWD�FHUPDWL�� NHOLPD� WUDGLVL� SHQHOLWLDQ

NXDOLWDWLI� YHUVL�&UHVVZHOO� OHELK�PHQJDUDK� SDGD

SHQHOLWLDQ�VWXGL�ODSDQJDQ��ILHOGZRUN���6HPHQWDUD
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LWX��SHQHOLWLDQ�WHQWDQJ�WHNV��PHGLD��WLGDN�WHUFDNXS

GL� GDODPQ\D��� 'DODP� NDLWDQ� LQL�� SHQXOLV� DNDQ

PHPLQMDP�XUDLDQ� GDUL� 6REXU� �������PHQJHQDL

SHQHOLWLDQ�NXDOLWDWLI�XQWXN�VWXGL�WHNV�PHGLD��6REXU

PHPEDWDVLQ\D�NH�GDODP�WLJD�SHQGHNDWDQ��DQDOLVLV

ZDFDQD��DQDOLVLV�VHPLRWLN��GDQ�DQDOLVLV�IUDPLQJ�

%HULNXW�PHUXSDNDQ�SDSDUDQ�ULQJNDV�PHQJHQDL

OLPD�WUDGLVL�SHQHOLWLDQ�NXDOLWDWLI�ODSDQJDQ��GDQ�WLJD

SHQHOLWLDQ�NXDOLWDWLI�GDODP�VWXGL�WHNV�

%LRJUDIL��3HQHOLWLDQ�ELRJUDIL�PHPSHODMDUL�KDO�

LKZDO� VHRUDQJ� LQGLYLGX� EHUNDLWDQ� GHQJDQ

SHQJDODPDQQ\D��VHEDJDLPDQD�GLFHULWDNDQ�RUDQJ

EHUVDQJNXWDQ� NHSDGD� SHQHOLWL�� VHUWD� VXPEHU�

VXPEHU�ODLQ�\DQJ�UHOHYDQ��VHSHUWL�DUVLI�GRNXPHQ�

DQJJRWD� NHOXDUJDQ\D�� NROHJDQ\D�� GVE�� ,VX� \DQJ

GLNDML�PHQ\DQJNXW�PRPHQW�SHQWLQJ��WXUQLQJ�SRLQW

PRPHQW�� RUDQJ� \DQJ� EHUVDQJNXWDQ�� 6WXGL� LQL

GLODNXNDQ� DSDELOD� EDKDQQ\D� WHUVHGLD� EHUNDLWDQ

GHQJDQ�LQGLYLGX�\DQJ�EHUVDQJNXWDQ��VHUWD�RUDQJ

LWX� PDX� EHUEDJL� LQIRUPDVL� WHQWDQJ� GLULQ\D�

�&UHVVZHOO��������������

3HQHOLWLDQ� ELRJUDIL�� GLOLKDW� GDUL� VXEMHN

SHQHOLWLDQ��PHPLOLNL�YDULDQ�\DQJ�PHQFDNXS��VWXGL

ELRJUDIL��RWRELRJUDIL��KLVWRUL�NHKLGXSDQ��OLIH�KLV�

WRU\���KLVWRUL�OLVDQ��RUDO�KLVWRU\���'LOLKDW�GDUL�VHJL

SDUDGLJPD��VHEHQDUQ\D�SHQHOLWLDQ�ELRJUDIL�PHPLOLNL

UHQWDQJDQ� GDUL� ³REMHNWLI´� KLQJJD� ³VXEMHNWLI´�

%LRJUDIL�GDSDW�GLODNXNDQ�VHFDUD�³REMHNWLI´��REMHF�

WLYHO\��� \DNQL� GHQJDQ� VHGLNLW� LQWHUSUHWDVL� GDUL

SHQHOLWL��VHFDUD�³LOPLDK´��VFKRODUO\��GHQJDQ�ODWDU

EHODNDQJ�KLVWRULV�VXEMHN�\DQJ�NXDW�GDQ�RUJDQLVDVL

NDUDQJDQ�VHFDUD�NURQRORJLV��VHFDUD�³DUWLVWLN´��DU�

WLVWLFDOO\��� PHQMHODVNDQ� VHFDUD� GHWLO� EDJLDQ

NHKLGXSDQ�\DQJ�PHQ\HQDQJNDQ�GHQJDQ�FDUD�\DQJ

KLGXS��DWDX�GDODP�EHQWXN�³QDUDWLI´�\DNQL�GLWXOLV

GHQJDQ� JD\D� VDVWUD�� 3DGD� XMXQJ� ³REMHNWLI´�

SHQHOLWLDQ�ELRJUDIL�GLNHQDO�GHQJDQ�LVWLODK�FODVVL�

FDO�ELRJUDSK\��VHGDQJNDQ�SDGD�XMXQJ�³VXEMHNWLI´

GLNHQDO�GHQJDQ�WHUPLQRORJL�LQWHUSUHWLYH�ELRJUD�

SK\�

'HQ]LQ��GDODP�&UHVVZHOO���������������GDODP

NHUDQJND� SDUDGLJPD� VXEMHNWLI�� PHQMHODVNDQ

ODQJNDK�ODQJNDK�VHFDUD�ULQJNDV�SHQHOLWLDQ�ELRJUDIL�

� 3HQHOLWL�PHPXODL� GHQJDQ� VHUDQJNDLDQ� WXMXDQ

XQWXN�PHQJXQJNDS�SHQJDODPDQ�VXEMHN��GLOLKDW

GDUL� SHULRGLVDVL� NHKLGXSDQQ\D� VHFDUD

NURQRORJLV�� VHFDUD� PHQ\HOXUXK�� DWDX� SDGD

VHJPHQ� WHUWHQWX� VHSHUWL� GDODP� NHKLGXSDQ

SHQGLGLNDQQQ\D�

� 3HQHOLWL�PHQJXPSXODQ�³FHULWD´�WHQWDQJ�VXEMHN�

DWDX�EDKDQ�ELRJUDIL�VHFDUD�NRQWHNVWXDO�GDQ�Q\DWD�

GHQJDQ�PHODNXNDQ�ZDZDQFDUD�

� &HULWD� LQL� GLRUJDQLVDVLNDQ� VHNLWDU� WHPD� \DQJ

PHQXQMXNNDQ� SDGD� SHULVWLZD� VDQJDW� SHQWLQJ

GDODP�NHKLGXSDQ�VXEMHN�

� 3HQHOLWL�PHQJHPEDQJNDQ�GDUL�PDNQD�FHULWD�WDGL

EHUGDVDUNDQ� VXEMHN�� XQWXN� PHPEHULNDQ

SHQMHODVDQ�GDQ�PHQFDUL�VHMXPODK�PDNQD�ODLQQ\D�

� 3HQHOLWL�MXJD�PHQJDLWNDQ�GHQJDQ�VWUXNWXU�\DQJ

OHELK�OXDV�XQWXN�PHQMHODVNDQ�PDNQD�WDGL��VHSHUWL

LQWHUDNVL�VRVLDO�GDODP�NHORPSRN��LVX�NXOWXUDO�

LGHRORJL�� NRQWHNV� KLVWRULV�� GDQ� PHPEHULNDQ

LQWHUSUHWDVL�WHUKDGDS�SHQJDODPDQ�VXEMHN�LWX��%LVD

MXJD�GHQJDQ�LQWHUSUHWDVL�VLODQJ��MLND�VXEMHN�\DQJ

GLWHOLWL�OHELK�GDUL�VDWX�RUDQJ�

)HQRPHQRORJL��)HQRPHQRORJL�PHQMHODVNDQ

IHQRPHQD�GDQ�PDNQDQ\D�EDJL�LQGLYLGX��GHQJDQ

PHODNXNDQ�ZDZDQFDUD�SDGD�VHMXPODK�LQGLYLGX�

7HPXDQ�LQL�NHPXGLDQ�GLKXEXQJDQ�GHQJDQ�SULQVLS�

SULQVLS�ILORVRILV�IHQRPHQRORJL��6WXGL�LQL�GLDNKLUL

GHQJDQ�HVHQVL�GDUL�PDNQD��&UHVVZHOO�����������

)HQRPHQRORJL�PHQMHODVNDQ� VWUXNWXU� NHVDGDUDQ

GDODP� SHQJDODPDQ� PDQXVLD�� 3HQGHNDWDQ

IHQRPHQRORJL� EHUXSD\D�PHPELDUNDQ� UHDOLWDV

PHQJXQJNDSNDQ�GLULQ\D�VHQGLUL�VHFDUD�DODPL�

&UHVVZHOO��������������PHQ\RGRUNDQ�SURVHGXU

SHQWLQJ�GDODP�PHODNVDQDNDQ�VWXGL�IHQRPHQRORJLV

VHEDJDL�EHULNXW�

� 3HQHOLWL�EHUXSD\D�PHPDKDPL�SHUVSHNWLI�ILORVRILV

GLEDOLN�SHQGHNDWDQ�\DQJ�GLJXQDNDQ��WHUXWDPD

NRQVHS� PHQJHQDL� NDMLDQ� EDJDLPDQD� RUDQJ

PHQJDODPL� VHEXDK� IHQRPHQD�� 3HQHOLWL

PHQHWDSNDQ�IHQRPHQD�\DQJ�KHQGDN�GLNDML�PHODOXL

SDUD�LQIRUPDQ�

� 3HQHOLWL�PHQXOLVNDQ�SHUWDQ\DDQ�SHQHOLWLDQ�\DQJ

PHQJXQJNDS�PDNQD� SHQJDODPDQ� EDJL� SDUD

LQGLYLGX�� VHUWD�PHQDQ\DNDQ� NHSDGD� PHUHND

XQWXN�PHQJXUDLNDQ�SHQJDODPDQ�SHQWLQJ�VHWLDS

KDULQ\D�

� 3HQHOLWL�PHQJXPSXONDQ�GDWD�GDUL�LQGLYLGX�\DQJ
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PHQJDODPDL� IHQRPHQD� \DQJ� GLWHOLWL�� 'DWD

GLSHUROHK�PHODOXL�ZDZDQFDUD�\DQJ�FXNXS�ODPD

GHQJDQ�VHNLWDU���±����RUDQJ�

� 3HQHOLWL�PHODNXNDQ�DQDOLVLV�GDWD�IHQRPHQRORJLV�

3HQHOLWL� PHQJLQYHQWDULVDVL� SHUQ\DWDDQ�

SHUQ\DWDDQ�SHQWLQJ�\DQJ�UHOHYDQ�GHQJDQ�WRSLN

�WDKDS� LQL� GLVHEXW� KRUL]RQDOL]DWLRQ��

6HODQMXWQ\D�� SHQHOLWL� PHQJNODVLILNDVLNDQ

SHUQ\DWDDQ�SHUQ\DWDDQ�WDGL�NH�GDODP�WHPD�WHPD

DWDX� XQLW�XQLW� PDNQD�� VHUWD� PHQ\LVLKNDQ

SHQ\DWDDQ�\DQJ�WXPSDQJ�WLQGLK�DWDX�EHUXODQJ�

XODQJ��WDKDS�LQL�GLVHEXW�FOXVWHU�RI�PHDQLQJ���3DGD

WDKDS�LQL��SHQHOLWL�PHQXOLVNDQ�DSD�\DQJ�GLDODPL�

\DNQL� GHVNULSVL� WHQWDQJ�PDNQD� \DQJ� GLDODPL

LQGLYLGX��WH[WXUDO�GHVFULSWLRQ���VHUWD�PHQXOLVNDQ

EDJDLPDQD� IHQRPHQD� LWX� GLDODPL� ROHK� SDUD

LQGLYLGX��VWUXFWXUDO�GHVFULSWLRQ��

� 3HQHOLWL�PHODSRUNDQ�KDVLO�SHQHOLWLDQQ\D��/DSRUDQ

LQL�PHPEHULNDQ� SHPDKDPDQ�\DQJ� OHELK� EDLN

NHSDGD�SHPEDFD�WHQWDQJ�EDJDLPDQD�VHVHRUDQJ

PHQJDODPL� VHVXDWX�� /DSRUDQ� SHQHOLWLDQ

PHQXQMXNNDQ�DGDQ\D�NHVDWXDQ�PDNQD�WXQJJDO

GDUL�SHQJDODPDQ��GL�PDQD�VHOXUXK�SHQJDODPDQ

LWX�PHPLOLNL�³VWUXNWXU´�\DQJ�SHQWLQJ�

*URXQGHG� 7KHRU\ � � 6WXGL� LQL� XQWXN

PHQJKDVLONDQ� DWDX� PHQJHPEDQJNDQ� WHRUL

�&UHVVZHOO������������7HRUL�GLNHPEDQJNDQ�GDUL

VLWXDVL�VLWXDVL�SDUWLNXODU�\DQJ�EHUNDLWDQ��6LWXDVL

\DQJ�GLPDNVXG�PHQFDNXS�VDDW�NHWLND�VHVHRUDQJ

EHULQWHUDNVL��PHODNXNDQ�WLQGDNDQ��DWDX�EHUHDNVL

WHUKDGDS� VHEXDK� IHQRPHQD��8QWXN� PHQJNDML

EDJDLPDQD� RUDQJ� EHUHDNVL� WHUKDGDS� VXDWX

IHQRPHQD��SHQHOLWL�PHQJXPSXONDQ�GDWD�PHODOXL

ZDZDQFDUD��PHQJXQMXQJL�ODSDQJDQ�EHUNDOL�NDOL�

PHQJHPEDQJNDQ� GDQ�PHQJKXEXQJ�KXEXQJNDQ

NDWHJRUL�NDWHJRUL�LQIRUPDVL��PHQXOLVNDQ�SURSRVLVL

DWDX�KLSRWHVLV�WHRUHWLV�DWDX�PHQ\DMLNDQ�JDPEDUDQ

YLVXDO�WHQWDQJ�WHRUL�

3URVHV�DQDOLVLV�GDWD�GDODP�JURXQGHG�WKHRU\

GLWXWXUNDQ�&UHVVZHOO�VHEDJDL�EHULNXW�

� 2SHQ� FRGLQJ�� 3HQHOLWL�PHPEHQWXN� NDWHJRUL�

NDWHJRUL� DZDO� LQIRUPDVL�PHQJHQDL� IHQRPHQD

\DQJ�GLNDML�PHODOXL�VHJPHQWDVL�LQIRUPDVL��'DUL

NDWHJRUL� LQL�� SHQHOLWL� PHQFDUL� VHMXPODK

VXENDWHJRUL��,D�PHODNXNDQ�GLPHQVLRQDOLVDVL�

� $[LDO�FRGLQJ��3HQHOLWL�PHQ\XVXQ�NHPEDOL�GDWD

GHQJDQ�FDUD�EDUX��3HQHOLWL�PHPIRNXVNDQ�SDGD

VHWLDS�NDWHJRUL�GDQ�PHOLKDWQ\D�GDODP�SDQJNDODQ

GDWD�VHFDUD�NHVHOXUXKDQ��XQWXN�PHQJLQGHWLILNDVL

�D��DSD�\DQJ�PHQ\HEDENDQ�IHQRPHQD�LWX�WHUMDGL�

�E�� DSD� VWUDWHJL� DWDX� WLQGDNDQ� VXEMHN� GDODP

PHUHVSRQV�IHQRPHQD�LWX���F��NRQWHNV�GDQ�NRQGLVL

DSD�\DQJ�PHPSHQJDUXKL�VWUDWHJL�WDGL���G��DSD

NRQVHNXHQVL�VHEDJDL�DNLEDW�VWUDWHJL�LWX�

� 6HOHFWLYH�FRGLQJ��3HQHOLWL�PHQMHODVNDQ�IHQRPHQD

VHQWUDO�VHFDUD�VLVWHPDWLV�GDQ�PHQJKXEXQJNDQ�

Q\D�GHQJDQ�NDWHJRUL�NDWHJRUL�ODLQQ\D�

� &RQGLWLRQDO�PDWUL[��3HQHOLWL�PHQJHPEDQJNDQ

SRWUHW� IHQRPHQD� VHFDUD� YLVXDO� GDODP� EHQWXN

PDWULN��GDQ�PHQMHODVNDQ�NRQGLVL�VRVLDO��VHMDUDK�

HNRQRPL�\DQJ�PHPSHQJDUXKL�IHQRPHQD�\DQJ

GLNDML�WHUVHEXW�

(WQRJUDIL� � .DMLDQ� LQL� SDGD� DZDOQ\D

GLNHPEDQJNDQ� GDODP� DQWURSRORJL�� 5LVHW� LQL

PHQJNDML�SHULODNX�VXDWX�NHORPSRN�DWDX�LQGLYLGX

\DQJ� WHUNDLW� GDODP� VXDWX� NHEXGD\DDQ�� 'DWD

GLNXPSXONDQ�PHODOXL�ZDZDQFDUD��NHPXGLDQ�WHPD�

WHPD� KDVLO� ZDZDQFDUD� GLPXQFXONDQ� GDQ

GLNHPEDQJNDQ� �&UHVVZHOO�� ���������� (WQRJUDIL

PHQGHVNULSVLNDQ� LQWHUSUHWDVL� WHQWDQJ� VRVLDO�

EXGD\D� DWDX� VLVWHP� VXDWX� NHORPSRN��<DQJ

GLMHODVNDQ�PHQFDNXS�SROD�SHULODNX��NHELDVDDQ��GDQ

FDUD�KLGXS��3HQHOLWL�PHODNXNDQ�REVHUYDVL�SDUWLVSDVL

GDODP�MDQJND�ZDNWX�ODPD��PHZDZDQFDUDL�GDUL�VDWX

RUDQJ�NH�RUDQJ�ODLQQ\D�VHEDJDL�DQJJRWD�NHORPSRN�

3HQHOLWL�PHQFDUL�PDNQD�GDUL�SHULODNX��EDKDVD��GDQ

LQWHUNDVL� GDUL�NXOWXU� EHUVDPD�GDODP�NHORPSRN�

6HODLQ�LWX��\DQJ�GLSHODMDUL�HWQRJUDIL�DGDODK�VHJDOD

KDO�\DQJ�GLSDNDL��DUWHIDN�� VHUWD�PDNQDQ\D�EDJL

NHORPSRN�� PHQHPXNDQ� PLWRV�PLWRV� \DQJ

EHUNHPEDQJ��FHULWD�OHJHQGD��ULWXDO�ULWXDO��0HQXUXW

9DQ�0DQHHQ��0RXVWDNDV�����������KDVLO�SHQHOLWLDQ

HWQRJUDIL� DGDODK� PHQGHVNULSVLNDQ� VXDWX

NHEXGD\DDQ��+DVLO�SHQHOLWLDQ�LQL�GLPXQJNLQNDQ

DSDELOD�SHQHOLWL�PDPSX�PHQMDOLQ�KXEXQJDQ�\DQJ

LQWLP�GHQJDQ�SDUD�³DNWRU´�GDODP�VXDWX�NHORPSRN�

SDGD�VHWWLQJ�VRVLDO�WHUWHQWX��VHUWD�GDODP�EHUEDJDL

DNWLYLWDV� NHORPSRN� \DQJ� EHVDQJNXWDQ�� 'DODP

SHQHOLWLDQ�HWQRJUDIL��PHQXUXW�6SUDGOH\������������

SHQHOLWL�EXNDQ�VDMD�PHPSHODMDUL�PDV\DUDNDW��WHWDSL
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7DEHO���

.RPSDUDVL�/LPD�7UDGLVL�GDODP�3HQHOLWLDQ�.XDOLWDWLI�

�
'LPHQL� %LRJUDIL� )HQRPHQRORJL� *URXGHG�

7KHRU\�

(WQRJUDIL� 6WXGL�.DVXV�

)RNXV� 0HQJHNVSORUDVL�

NHKLGXSDQ�

LQGLYGX�

0HPDKDPL�

HVHQVL�WHQWDQJ�

SHQJDODPDQ�

PHQJHQDL�VXDWX�
IHQRPHQD�

0HQJHPEDQJND

Q�WHRUL�\DQJ�

GLGDVDUNDQ�SDGD�

GDWD�ODSDQJDQ�

0HQGHVNULSVLND

Q�GDQ�

PHQJLQWHUSUHWDVL

NDQ�NHORPSRN�
NXOWXUDO�GDQ�

VRFLDO�

0HQJHPEDQJND

Q�DQDOLVLV�

PHQGDODP�

WHQWDQJ�VDWX�
NDVXV�DWDX�

VHMXPODK�NDVXV�

$VDO�GLVLSOLQ�

LOPX�

$QWURSRORJL��

6DVWUD��6HMDUDK��

3VLNRORJL��

6RVLRORJL�

)LOVDIDW��

6RVLRORJL��

3VLNRORJL�

6RVLRORJL� $QWURSRORJL�

%XGD\D��

6RVLRORJL�

,OPX�3ROLWLN��

6RVLRORJL��6WXGL�

(YDOXDVL��6WXGL�

WHQWDQJ�.RWD��
,OPX�LOPX�VRFLDO�

ODLQQ\D�

3HQJXPSXODQ�

GDWD�

7HUXWDPD�

ZDZDQFDUD�GDQ�

GRNXPHQ�

:DZDQFDUD�

\DQJ�ODPD�

GHQJDQ�VXEMHN�

�����RUDQJ�

:DZDQFDUD�

GHQJDQ�������

RUDQJ�XQWXN�

PHQFDSDL�GDWD�
³MHQXK �́GDODP�

PHQHPXN�

NDWHJRUL�

NDWHJRUL�GDQ�

ULQFLDQ�WHRUL��

7HUXWDPD�

REVHUYDVL�GDQ�

ZDZDQFDUD�

GLWDPEDK�
DUWLIDN��VHODPD�

ZDNWX�GL�

ODSDQJDQ�

�PLVVDO����EXODQ�

±���WDKXQ��

%HUEDJDL�

VXPEHU��

GRNXPHQW��

FDWDWDQ�DUVLS��
ZDZDQFDUD��

DUWLIDN�ILVLN�

$QDOLVLV�'DWD� �&HULWD�
�(SLIDQL�

�,VL�VHMDUDK�

�3HQ\DWDDQ�
�0DNQD�

�7HPD�WHPD�

PDNQD�

�*DPEDUDQ�

XPXP�WHQWDQJ�

SHQJDODPDQ�

�2SHQ�FRGLQJ�
�$[LDO�FRGLQJ�

�6HOHFWLYH�

FRGLQJ�

�&RQGLWLRQDO�

PDWUL[�

�

�'HVNULSVL�
�$QDOLVLV�

�,QWHUSUHWDVL�

�'HVNULSVL�
�7HPH�WHPH�

�3HUQ\DWDDQ�

SHUQ\DWDDQ�

%HQWXN�QDUDWLI� *DPEDUDQ�ULQFL�

PHQJHQDL�

NHKLGXSDQ�

LQGLYLGX�

'HVNULSVL�

WHQWDQJ�³HVHQVL´�

PHQJHQDL�

SHQJDODPDQ�

7HRUL�DWDX�

PRGHO�WHRUHWLV�

'HVNULSVL�

SHULODNX�FXOWXUDO�

NHORPSRN�DWDX�

LQGLYLGX�

.DMLDQ�

PHQGDODP�

WHQWDQJ�NDVXV�

DWDX�EHEHUDSD�

NDVXV�

�

6XPEHU��&UHVVZHOO������������6HEDJDL�SHUEDQGLQJDQ��OLKDW�3DWWRQ������������������

�

MXJD�EHODMDU�GDUL�PDV\DUDNDW��8QWXN�PHQHPXNDQ

SULQVLS�SULQVLS�KLGXS�WHUVHPEXQ\L�GDUL�SDQGDQJDQ

KLGXS�VXDWX�NHORPSRN�PDV\DUDNDW��VHRUDQJ�SHQHOLWL

KDUXV� PHQMDGL� VHRUDQJ� PXULG� \DQJ� FHUPDW

PHQ\HUDS� EHUEDJDL� LQIRUPDVL� GDUL� VXEMHN� \DQJ

GLWHOLWLQ\D��3HQHOLWL�PHQ\HUDS�LQIRUPDVL�EHUGDVDUNDQ

SDQGDQJDQ�RUDQJ�GDODP�

+DVLO�SHQHOLWLDQ�HWQRJUDIL�PHQJJDPEDUNDQ

SRWUHW� NXOWXUDO� �FXOWXUDO� SRUWUDLW�� \DQJ� KROLVWLN

VXDWX� NHORPSRN� VRVLDO�� 3HQHOLWL� PHQMHODNVDQ

EDJDLPDQD�SDQGDQJDQ�SDUD�DNWRU�GDODP�NHORPSRN

LWX� WHQWDQJ� NHEXGD\DDQ� LWX� �HPLF�� � VHUWD

LQWHUSUHWDVL� SHQHOLWL� PHQJHQDL� KDO� WHUVHEXW

EHUGDVDUNDQ� VXDWX� SHUVSHNWLI� �HWLF�� �&UHVVZHOO�

���������

.RQVHS�NRQVHS� SHQWLQJ� GDODP� HWQRJUDIL�

DQWDUD�ODLQ��DGDODK�DUWLIDFWV��EHKDYLRUV��FXOWXUDO

SRUWUDLW��FXOWXUDO�VKDULQJ�JURXS��HPLF�GDQ� HWLF�
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ILHOGZRUN�� JDWHNHHSHU�� KROLVWLN�� EDKDVD�� NH\� LQ�

IRUPDQWV��REHUVYDVL�SDUWLVLSDQ�

6WXGL�.DVXV�� 5LVHW� LQL� PHQMHODVNDQ� VXDWX

NDVXV�� \DQJ� WHULNDW�ZDNWX� GDQ� WHPSDW� WHUWHQWX�

VHUWD�PHQFDUL�EDKDQ�NRQWHNVWXDO�EHUNDLWDQ�GHQJDQ

VHWWLQJ� NDVXV� WHUVHEXW�� 'DWD� GLNXPSXONDQ� GDUL

EHUEDJDL�VXPEHU�XQWXN�PHQJXQJNDSNDQ�JDPEDUDQ

PHQGDODP�PHQJHQDL�NDVXV�WHUVHEXW���&UHVVZHOO�

���������

6WXGL�NDVXV�DGDODK�HNVSORUDVL�WHQWDQJ�³VLVWHP

WHUEDWDV´��ERXQGHG�V\VWHP��DWDX�VDWX�NDVXV��ELVD

MXJD�EHEHUDSD�NDVXV���VHFDUD�ULQFL�VHWHODK�PHOHZDWL

ZDNWX�WHUWHQWX��PHODOXL�SHQJXPSXODQ�GDWD�VHFDUD

PHQGDODP� � \DQJ� EHUDVDO� GDUL� EHUEDJDL� VXPEHU

LQIRUPDVL��%RXQGHG�V\VWHP�DGDODK�WHULNDW�ZDNWX

GDQ�WHPSDW�WHUWHQWX�PHQJHQDL�VXDWX�NDVXV��.DVXV

\DQJ� GLSHODMDUL� ELVD� GLEDWDVL� EHUXSD� VXDWX� SUR�

JUDP��SHULVWLZD��NHJLDWDQ��DWDX�VHMXPODK�LQGLYLGX�

6XPEHU�LQIRUPDVL�\DQJ�GDSDW�GLJXQDNDQ��PHQXUXW

<LQ� ������� DGDODK� GRNPHQWDVL�� FDWDWDQ� DUVLS�

ZDZDQFDUD�� REVHUYDVL� ODQJVXQJ�� REVHYDVL

SDUWLVLSDQ��GDQ�DUWLIDN�ILVLN�

6HFDUD� ULQJNDV�� NHOLPD� WUDGLVL� SHQHOLWLDQ

NXDOLWDWLI� VHEDJDLPDQD� GLSDSDUNDQ� GL� DWDV�

SHUEDQGLQJDQQ\D�GDSDW�GLFHUPDWL�SDGD�7DEHO���

$QDOLVLV� :DFDQD � � 'DODP� SHQJHUWLDQ

VHGHUKDQD��ZDFDQD� �GLVFRXUVH��DGDODK�JDJDVDQ�

LGH��\DQJ�GLXQJNDSDNDQ�GDODP�EDKDVD�EDLN�VHFDUD

WHUWXOLV�PDSXQ�OLVDQ��VHEDJDL�SHULVWLZD�NRPXQLNDVL�

3HQJHUWLDQ�VHGHUKDQD�LQL�GLGXNXQJ�ROHK�SHQMHODVDQ

6DPVXU��GDODP�6REXU������������³:DFDQD�DGDODK

UHNDPDQ�NHEDKDVDDQ�\DQJ�XWXK�WHQWDQJ�SHULVWLZD

NRPXQLNDVL�� ELDVDQ\D� WHUGLUL� DWDV� VHSHUDQJNDW

NDOLPDW�\DQJ�PHPSXQ\DL�KXEXQJDQ�SHQJHUWLDQ

\DQJ�VDWX�GHQJDQ�\DQJ�ODLQ��.RPXQLNDVL�LWX�GDSDW

PHQJJXQDNDQ� EDKDVD� OLVDQ�� GDQ� GDSDW� SXOD

PHPDNDL� EDKDVD� WXOLVDQ�´� 6XDWX� XQJNDSDQ

GLSDQGDQJ�VHEDJDL�ZDFDQD�DSDELOD�XQJNDSDQ�LWX

PHPLOLNL�WHPD�WHUWHQWX��7DQSD�WHPD��XQJNDSDQ�LWX

WLGDN�GLVHEXW�ZDFDQD�

$QDOLVLV�ZDFDQD�PHUXSDNDQ� NDMLDQ� EDKDVD

�OLQJXLVWLN��\DQJ�EHUXSD\D�XQWXN�PHQFDUL�PDNQD

GDUL�VWUXNWXU�NDOLPDW�VHUWD�SHPLOLKDQ�NDWD�NDWDQ\D�

GLNDLWNDQ� GHQJDQ� NRQWHNV� VDDW� ZDFDQD� LWX

GLXQJNDSNDQ��$QDOLVLV� ZDFDQD� DGDODK� WHODDK

WHQWDQJ�IXQJVL�EDKDVD��VHKLQJJD�DQDOLVLV�ZDFDQD

GDSDW� GLJXQDNDQ�GDODP�PHQHODDK�SHVDQ� GDODP

PHGLD��WXOLVDQ�GDODP�EXNX��SLGDWR�SLGDWR�SUHVLGHQ�

DWDX�REURODQ�REURODQ�VXDWX�NHORPSRN�VRVLDO�\DQJ

WHUHNDP�

$QDOLVLV� ZDFDQD� PHUXSDNDQ� VDODK� VDWX

PHWRGH� DQDOLVLV� LVL� SHVDQ� VHFDUD� NXDOLWDWLI�� ,D

PHQHNDQNDQ�SDGD�SHPDNQDDQ�WHNV�GDUL�VWUXNWXU

NHEDKDVDDQ� \DQJ� GLJXQDNDQ�� 3HQHOLWL�� PHODOXL

DQDOLVLV�ZDFDQD��EHUXVDKD�PHQJXQJNDS�LVL�SHVDQ

\DQJ�ODWHQW��WHUVHEXQ\L��GL�EDOLN�SHVDQ�\DQJ�PDQL�

IHVW�

9DQ�'LMN�PHQJDMXNDQ�VHEXDK�NHUDQJND�XQWXN

DQDOLVLV� ZDFDQD�� %HUGDVDUNDQ� NHUDQJND� \DQJ

GLVRGRUNDQQ\D�LWX��KDO�KDO�\DQJ�GLDPDWL�GDODP�VWXGL

LQL�DGDODK�

�� 7HPDWLN�� DSD� \DQJ� GLNDWDNDQ"�<DQJ� GLNDML

DGDODK�WRSLN�XWDPD�GDUL�WHNV�

�� 6NHPDWLN��EDJDLPDQD�SHQGDSDW�GLVXVXQ�GDQ

GLUDQJNDL"

�� 6HPDQWLN��PDNQD�\DQJ�\DQJ�LQJLQ�GLWHNDQNDQ

GDODP� WHNV��<DQJ�WHUFDNXS�GDODP�VHPDQWLN

DGDODK� GHWLO�� ODWDU��PDNVXG�� SUDDQJJDSDQ�

QRPLQDOLVDVL�

�� 6LQWDNVLV��EDJDLPDQD�SHQGDSDW�GLVDPSDLNDQ"

<DNQL��EHQWXN�NDOLPDW��NRKHUHQVL��NDWD�JDQWL�

�� 6WLOLVWLN��SLOLKDQ�NDWD�DSD�\DQJ�GLSDNDL"

�� 5HWRULV�� EDJDLPDQD� GDQ� GHQJDQ� FDUD� DSD

SHQGHNDWDQ�GLODNXNDQ"�'DODP�KDO�LQL��JUDILV�

PHWRIRUD��GDQ�HNVSUHVL�PHUXSDNDQ�HOHPHQ�

HOHPHQ�WHNV�\DQJ�GLWHODDK�

$QDOLVLV�6HPLRWLN��6HFDUD�VLQJNDW��VHPLRWLND

EHUELFDUD� SHUVRDODQ� ³WDQGD´�� 7DQGD� �VLJQ�

PHUXSDNDQ�VDODK�VDWX�XQVXU�\DQJ�EHJLWX�VHULQJ

GLJXQDNDQ�GDODP�SURVHV�GDQ�DNWLYLWDV�NRPXQLNDVL�

0HQXUXW�3LOLDQJ������������VHPLRWLND��VHPLRWLFV�

DGDODK�LOPX�WHQWDQJ�WDQGD�GDQ�NRGH�NRGHQ\D�VHUWD

SHQJJXQDDQQ\D�GDODP�PDV\DUDNDW��'DODP�NDMLDQ

VHPLRWLN��WHUGDSDW�EHEHUDSD�NRQVHS�SHQWLQJ��OLK�

3LOLDQJ��������������3LOLDQJ���������GL�DQWDUDQ\D�

� 7HNV�� SHVDQ�SHVDQ� \DQJ�PHQJJXQDNDQ� WDQGD

YHUEDO�DWDX�YLVXDO�

� 7DQGD��VLJQ���VHJDOD�VHVXDWX�\DQJ�PHQJKDVLONDQ

PDNQD�

� 3HQDQGD��VLJQLILHU���FLWUDDQ�GDUL�VHVXDWX�\DQJ
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EHUVLIDW�YHUEDO�DWDX�YLVXDO��VHSHUWL�VXDUD��WXOLVDQ�

DWDX�EHQGD�

� 3HWDQGD��VLJQLILHG���NRQVHS�DEVWUDN�DWDX�PDNQD

\DQJ�GLKDVLONDQ�ROHK�WDQGD�

� ,FRQ��WDQGD�VHEDJDL�WLUXDQ�GDUL�VHVXDWX�

� ,QGH[��WDQGD�\DQJ�PHQXQMXN�VHVXDWX��PHPLOLNL

KXEXQJDQ�NDXVDO�

� 6\PERO�� WDQGD� \DQJ�PHQ\LPERONDQ� VHVXDWX�

EHUVLIDW�DUELWUHU��VHVXDL�NHVHSDNDWDQ�

6DODK�VDWX�NHUDQJND�GDODP�DQDOLVLV�VHPLRWLN

GLDMXNDQ�EHULNXW�LQL��6XGLE\R��+DPDG��4RGDUL�GDODP

6REXU������������

� 0HGDQ�ZDFDQD��ILHOG�RI�GLVFRXUVH���DSD�\DQJ

GLMDGLNDQ�ZDFDQD� ROHK� SHODNX�PHGLD�PDVVD

PHQJHQDL�VHVXDWX�\DQJ�VHGDQJ�WHUMDGL�

� 3HOLEDW�ZDFDQD��WHQRU�RI�GLVFRXUVH���PHQ\DQJNXW

RUDQJ�RUDQJ�\DQJ�GLFDQWXPNDQ�GDODP�WHNV��VLIDW

RUDQJ�RUDQJ�LWX��NHGXGXNDQQ\D�

� 6DUDQD�ZDFDQD��PRGH�RI�GLVFRXUVH���PHQ\DQJNXW

SHUDQDQ�EDKDVD��SHQJJXQDDQ�JD\D�EDKDVD�

$QDOLVLV�%LQJNDL��)UDPLQJ�$QDO\VLV���,VWLODK

IUDPLQJ�PHQJDFX�SDGD�SHQJHUWLDQ�EDKZD�SHVDQ

VXDWX�PHGLD� GLNHUDQJND�GLELQJNDL� ROHK� VXDWX

SHUVSHNWLI� DWDX� SDQGDQJDQ� LGHRORJL� WHUWHQWX�

3HQJHUDQJNDDQ�LQL�GDSDW�GLOLKDW�SDGD�VHEXDK�WRSLN

WHUWHQWX�SDGD�VHEXDK�PHGLD�PDVVD�DWDX�EHEHUDSD

PHGLD�PDVVD��6HFDUD�OHELK�VSHVLILN��GDODP�SHVUSHNWLI

NRPXQLNDVL��PHQXUXW�6REXU�������������DQDOLVLV

IUDPLQJ�GLSDNDL�XQWXN�PHPEHGDK�FDUD�FDUD�DWDX

LGHRORJL�PHGLD�VDDW�PHQJRQVWUXNVL�IDNWD��$QDOLVLV

LQL�EHUXSD\D�PHPERQJNDU��EDJDLPDQD�SHUVSHNWLI

\DQJ�GLJXQDNDQ�ZDUWDZDQ�NHWLND�PHQ\HOHNVL�LVX

GDQ�PHQXOLV� EHULWD�� 2OHK� NDUHQD� LWX�� XQWXN

PHPSHUROHK� JDPEDUDQ� \DQJ�PHQGDODP� GDQ

NRPSUHKHQVLI��GL�VDPSLQJ�PHQFHUPDWL�WHNV�WHUWXOLV�

SHQHOLWL�KDUXV�PHOHQJNDSLQ\D�GHQJDQ�ZDZDQFDUD

PHQGDODP�GHQJDQ�ZDUWDZDQ�\DQJ�EHUVDQJNXWDQ�

SLKDN�PHGLD��VHUWD�SLKDN�SLKDN�WHUNDLW�ODLQQ\D�

.HUDQJND� DQDOLVLV� ELQJNDL� \DQJ� VHULQJ

GLJXQDNDQ��SDOLQJ�WLGDN�WHGDSDW�GXD�PDFDP��\DQJ

SHUWDPD�GDUL�3DQ�GDQ�.RVLFNL��\DQJ�PHUXSDNDQ

PRGLILNDVL�GDUL�NHUDQJND�DQDOLVLV�ZDFDQD�PRGHO�9DQ

'LMN��\DQJ�NHGXD�GDUL�*DPVRQ�GDQ�0RGLJOLDQL�

'DODP�PRGHO�*DPVRQ�GDQ�0RGLJOLDQL��GLMHODVNDQ

EDKZD�EHULWD� DWDX� DUWLNHO� WHUGLUL� GDUL� SDFNDJH

LQWHUSUHWDWLI�\DQJ�PHQJDQGXQJ�NRQVWUXNVL�PDNQD

WHUWHQWX��'DODP�SDFNDJH�LQL�WHUGDSDW�FRUH�IUDPH

GDQ�FRQGHQVLQJ�V\PEROV�

� &RUH�IUDPH��SXVDW�RUJDQLVDVL�HOHPHQ�HOHPHQ�LGH

\DQJ� PHPEDQWX� NRPXQLNDWRU � XQWXN

PHQXQMXNNDQ� LVX� WHUWHQWX�� VHUWD�PHPEHULNDQ

SHQJHUWLDQ�\DQJ�UHOHYDQ�WHUKDGDS�SHULVWLZD��GDQ

PHQJDUDKNDQ�PDNQD�LVX�

� &RQGHQVLQJ� V\PEROV�� KDVLO� SHQFHUPDWDQ

WHUKDGDS�LQWHUDNVL�SHUDQJNDW�VLPEROLN��VHEDJDL

GDVDU� GLJXQDNDQQ\D� SHUVSHNWLI�� .RQVHS� LQL

PHQJDQGXQJ�GXD�VXEVWUXNWXU�� IUDPLQJ�GHYLFH

GDQ�UHDVRQLQJ�GHYLFH��'DODP� IUDPLQJ�GHYLFH

WHUGDSDW�� ����PHWDSKRUV�� VHMHQLV� JD\D� EDKDVD

SHUEDQGLQJDQ��\DQJ�PHQJDQGXQJ�GXD�JDJDVDQ�

<DQJ�SHUWDPD��REMHN�NHQ\DWDDQ��\DQJ�GLSLNLUNDQ�

\DQJ�NHGXD��SHPEDQGLQJ�GDUL�REMHN�NHQ\DWDDQ

WDGL������H[HPSODUV��PHQJHPDV� IDNWD� WHUWHQWX

VHFDUD�PHQGDODP�DJDU�PHPLOLNL�ERERW�PDNQD

OHELK�XQWXN�GLMDGLNDQ�UXMXNDQ������FDWFKSKUDVHV�

LVWLODK��EHQWXNDQ�NDWD��IUDVH��\DQJ�NKDV�VHEDJDL

FHUPLQDQ�IDNWD�\DQJ�PHUXMXN�SDGD�SHPLNLUDQ

WHUWHWQWX��PLVDOQ\D�EHUXSD�MDUJRQ��VORJDQ��DWDX

VHPER\DQ������GHSLFWLRQ��SHQJJDPEDUDQ�IDNWD

GHQJDQ�PHQJJXQDNDQ� LVWLODK� DWDX� NDOLPDW

NRQRWDWLI� DJDU� NKDOD\DN� WHUDUDK� NH� FLWUD� DWDX

PDNQD� WHUWHQWX�� PLVDOQ\D� GDODP� EHQWXN

HXILPLVPH�� DNURQLPLVDVL�� ���� YLVXDO� LPDJHV�

SHQJJXQDDQ�IRWR��JDPEDU��GLDJUDP��WDEHO��NDUWXQ

XQWXN�PHQJHNVSUHVLNDQ�NHVDQ�WHUWHQWX��PLVDOQ\D

XQWXN�SHQRODNDQ��SHPEHQDUDQ��SHQJXDWDQ��GVE�

5HDVRQLJ�GHYLFH�PHQFDNXS������URRWV��DQDOLVLV

NDXVDO��� SHPEHQDUDQ� LVX� GHQJDQ

PHQJKXEXQJNDQ�VXDWX�REMHN�DWDX�OHELK�GHQJDQ

\DQJ�GLDQJJDS�PHQMDGL�VHEDE�WLPEXOQ\D�KDO�\DQJ

ODLQ������DSSHDO�WR�SULQFLSOH��SHPLNLUDQ��SULQVLS

\DQJ�GLJXQDNDQ�XQWXN�PHPEHQDUNDQ�LVL�WHNV�

ELVD�EHUXSD�SHSDWDK��GRNWULQ�DMDUDQ��PLWRV��GVE�

���3HQXWXS

.XDOLWDWLI�GDQ�NXDQWLWDWLI��DWDX�VXEMHNWLI�GDQ

REMHNWLI��EXNDQ�SHUVRDODQ�EHQDU�DWDX�VDODK��WDSL

VRDO�SLOLKDQ�SDUDGLJPD��6XDWX�SDUDGLJPD�GDSDW

GLNDWDNDQ�PHPLOLNL�NHOHELKDQ�GDUL�SDUDGLJPD�ODLQ

GDODP�VXDWX�KDO�WHUWHQWX��WDSL�ELVD�MDGL�OHPDK�GDODP
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KDO� ODLQQ\D��5HDOLWDV�NHKLGXSDQ� VRVLDO�PDQXVLD

EHJLWX� OXDV�GDQ�DPDW�NRPSOHNV��6HPHQWDUD� LWX�

VXDWX�SDUDGLJPD�KDQ\D�ELVD�PHPRWUHW�VHEDJLDQ

VDMD�GDUL�NHVHOXUXKDQ�UHDOLWDV��GDQ�WDN�PXQJNLQ

PDPSX�PHQJXQJNDSNDQ�WRWDOLWDV�GDUL�UHDOLWDV�LWX�

6HRUDQJ�SHQHOLWL��EHUGDVDUNDQ�SHUPDVDODKDQ�\DQJ

KHQGDN�GLWHOLWL��VHUWD�SHUWLPEDQJDQ��ZDNWX��WHQDJD�

EDKDQ�\DQJ�WHUVHGLD��GDSDW�PHQHQWXNDQ�SDUDGLJPD

\DQJ� KHQGDN� GLSLOLK� VHEDJDL� UXMXNDQ� GDQ� FDUD

SDQGDQJ�GDODP�SHQHOLWLDQQ\D�

2OHK� NDUHQD� LWX�� SDUDGLJPD� VH\RJLDQ\D

GLSHUODNXNDQ�VHEDJDL�SLOLKDQ�VXGXW�SDQGDQJ�GDODP

PHPDKDPL�UHDOLWDV�PHODOXL�VXDWX�SHQHOLWLDQ��$GD

PDVDODK�WHUWHQWX�\DQJ�OHELK�FRFRN�GLGHNDWL�GHQJDQ

SDUDGLJPD�NXDQWLWDWLI��DGD�SXOD�PDVDODK�ODLQ�\DQJ

OHELK�VHVXDL�GLNDML�GHQJDQ�SDUDGLJPD�NXDOLWDWLI��GDQ

DGD� SXOD� PDVDODK� \DQJ� GDSDW� GLWHURSRQJ� ROHK

NHGXD�GXDQ\D�

.HWLND� SHQHOLWL� PHQJJXQDNDQ� VXDWX

SDUDGLJPD��PDND�NULWHULD�SDUDGLJPD�LWXODK�\DQJ

KDUXV� GLJXQDNDQ� XQWXN� PHQLODL� NXDOLWDV

SHQHOLWLDQQ\D��6HWLDS�SDUDGLJPD�PHPLOLNL�VHQGLUL

NULWHULD�SHQLODLDQ�NXDOLWDV�VXDWX�SHQHOLWLDQ��JRRG�

QHVV�FULWHULD���2OHK�NDUHQD�LWX��PHQXUXW�+LGD\DW

7DEHO���

3HUEDQGLQJDQ�.ULWHULD�3HQLODLDQ�.XDOLWDV�3HQHOLWLDQ�

\DQJ�'LSHUJXQDNDQ�3DUDGLJPD�.ODVLN��.ULWLV��GDQ�.RQVWUXNWLYLV�

�

3DUDGLJPD� .ULWHULD�.XDOLWDV�3HQHOLWLDQ�

x�,QWHUQDO�9DOLGLW\� x�,VRPRUSKLVP�RI�ILQGLQJV�

x�([WHUQDO�9DOLGLW\� x�*HQHUDOL]DELOLW\�

x�5HOLDELOLW\� x�6WDELOLW\�FRQVLVWHQF\�RI�PHDVXUHPHQW�

.ODVLN�

x�2EMHFWLYLW\� x�'LVWDQFHG���QHXWUDO�REVHUYHU��IRU�SRVW�SRVLWLYLVP���
SUREDELOLVWLFV�DQG�LQWHUVXEMHWLYLW\��

x�+LVWRULFDO�6LWXDWHGQHVV�RI�7KH�
,QTXLU\�

x�,�H���WKDW�LW�WDNHV�DFFRXQW�RI�WKH�VRFLDO��SROLWLFDO��
FXOWXUDO��HFRQRPLF��HWKQLF�DQG�JHQGHU�DQWHFHGHQWV�

RI�WKH�VWXGLHG�VLWXDWLRQ�

x�³&RQVFLHQWL]DWLRQ �́ x�7KH�H[WHQW�WR�ZKLFK�WKH�LQTXLU\�DFWV�WR�HURGH�
LJQRUDQFH�DQG�PLVDSSUHKHQVLRQ�

.ULWLV�

x�³8QLW\�RI�7KHRU\�$QG�3UD[LV �́ x�7KH�H[WHQW�WR�ZKLFK�LW�SURYLGHV�D�VWLPXOXV�WR�
DFWLRQ��L�H���WR�WKH�WUDQVIRUPDWLRQ�RI�WKH�H[LVWLQJ�

VWUXFWXUH�

x�7UXVWZRUWKLQHVV� x�&UHGLELOLW\��SDUDOOHOLQJ�LQWHUQDO�YDOLGLW\��

x�7UDQVIHUDELOLW\��SDUDOOHOLQJ�H[WHUQDO�YDOLGLW\��

x�&RQILUPDELOLW\��³REMHFWLYLW\́ ��

x�2QWRORJLFDO�DXWKHQWLFLW\��HQODUJHV�SHUVRQDO�
FRQVWUXFWLRQ��

x�(GXFDWLYH�DXWKHQWLFLW\��OHDGV�WR�LPSURYHG�
XQGHUVWDQGLQJ�RI�RWKHUV��

x�&DWDO\WLF�DXWKHQWLFLW\��VWLPXODWHV�WR�DFWLRQ��

.RQVWUXNWLYLV�

x�$XWKHQWLFLW\�

x�7DFWLFDO�DXWKHQWLFLW\��HPSRZHUV�DFWLRQ��

�

6XPEHU��'LPRGLILNDVL�GDUL�*XED�DQG�/LQFROQ��������GDODP�+LGD\DW����������

�



���2��+DVELDQV\DK�� .RQVWHODVL�3DUDGLJPD�2EMHNWLI�GDQ�6XEMHNWLI� GDODP�3HQHOLWLDQ�.RPXQLNDVL�GDQ�6RVLDO

�������� VXOLW�DWDX�EDKNDQ� WLGDN�VHOD\DNQ\D�NLWD

PHPSHUJXQDNDQ� NULWHULD� \DQJ� EHUODNX� GDODP

SDUDGLJPD�NODVLN�XQWXN�PHQLODL�NXDOLWDV�VHEXDK

SHQHOLWLDQ� \DQJ� EHUSLMDN� DWDV� DVXPVL�DVXPVL

HSLVWHPRORJLV�� RQWRORJLV�� GDQ� DNVLRORJLV� GDUL

SDUDGLJPD�ODLQ��GHPLNLDQ�SXOD�VHEDOLNQ\D��7DEHO��

PHQJJDPEDUNDQ�NULWHULD�XQWXN�PHQLODL�NXDOLWDV

SHQHOLWLDQ�SDGD�PDVLQJ�PDVLQJ�SDUDGLJPD��\DQJ

VHKDUXVQ\D�GLMDGLNDQ�SHGRPDQ�EDJL�SDUD�SHQLODL�

SHQJXML�VXDWX�KDVLO�SHQHOLWLDQ�

&DWDWDQ�

��6XPEHU��+DVLO�REURODQ�SHQXOLV�GHQJDQ�PDKDVLVZD�).�8QSDG�

VXNX�%DWDN�0XVOLP� EHUPDUJD� 6DJDOD�� DVDO� 7DSDQXOL

6HODWDQ�� SDGD� DZDO� �����DQ�
�� &RQWRK� DQDORJL� LQL� GLDPELO� GDUL� FHUDPDK� -DODOXGGLQ

5DNKPDW� WHQWDQJ�0HWRGH�3HQHOLWLDQ�.XDOLWDWLI�� VHEDJDL

³NXOLDK� VHOLQJDQ´� GDODP�PDWD� NXOLDK�.DSLWD� 6HOHNWD

.RPXQLNDVL� DVXKDQ�3URI��'U��+M��1LQD�:��6\DP��'UD��

0�6��� VHPHVWHU� �� ±� ����������� SDGD� 3URJUDP� 6�

3DVFDVDUMDQD�8QSDG�� DWDV� LQLVLDWLI� VHMXPODK�PDKDVLVZD�
�� ,ELG�
�� 3DUD� SHQXOLV�PHWRGRORJL� SHQHOLWLDQ�PHQJNODVLILNDVLNDQ

MHQLV�PHWRGH� SHQHOLWLDQ� EHUEHGD�EHGD� VDWX� VDPD� ODLQ�

0LVDOQ\D��5DNKPDW� �������PHQJNODVLILNDVLNDQ�PHWRGH

SHQHOLWLDQ� NH� GDODP� PHWRGH� GHVNULSWLI�� PHWRGH

NRUHODVLRQDO�� PHWRGH� HNVSHULPHQ�� PHWRGH� NXDVL�

HNVSHULPHQ��GDQ�PHWRGH� KLVWRULV�� 6HPHQWDUD� LWX�� DQDOLVLV

LVL� �NXDQWLWDWLI�� GLPDVXNNDQ� 5DNKPDW� VHEDJDL� VDODK

WHNQLN� SHQJXPSXODQ� GDWD�� EXNDQ� PHWRGH� SHQHOLWLDQ�
�� 6HEDJLDQ� SHQXOLV� EHUSHQGDSDW�� EHEHUDSD� SHQGHNDWDQ

SHQHOLWLDQ� NXDOLWDWLI� \DQJ� ELDVD� GLJXQDNDQ� GDODP

SHQHOLWLDQ� ODSDQJDQ��GDSDW� SXOD�GLJXQDNDQ� GDODP�VWXGL

WHNV�� GL� DQWDUDQ\D� HWQRJUDIL� �3LOLDQJ�� ������
��'DODP� EXNX� DVOLQ\D�� /LQFROQ�GDQ�*XED� WLGDN�PHQ\XVXQ

NULWHULD�NXDOLWDV� SHQHOLWLDQ�GDODP�EHQWXN� WDEHO��.ULWHULD

NXDOLWDV� SHQHOLWLDQ� \DQJ� GLWXQMXNNDQ� GDODP� WDEHO

WHUVHEXW�� VHEDJDL�KDVLO� ³RODKDQ´�+LGD\DW�� WDPSDN� OHELK

VLVWHPDWLV� GLEDQGLQJNDQ� VXPEHU� DVOLQ\D�

5HIHUHQVL

$OZDVLODK��$�&��������3RNRNQ\D�.XDOLWDWLI��'DVDU�

GDVDU� 0HUDQFDQJ� GDQ� 0HODNXNDQ

3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��3XVWDND�-D\D

EHNHMDVDPD�GHQJDQ�3XVDW�6WXGL�6XQGD�

%HUJHU��$UWKXU�$VD��������0HGLD�DQG�&RPPXQLFD�

WLRQ�5HVHDUFK�0HWKRGV��$Q�,QWURGXFWLRQ�WR

4XDOLWDWLYH�DQG�4XDQWLWDWLYH�$SSURDFK��/RQ�

GRQ�6DJH�3XEOLFDWLRQV�

%U\PDQ��$ODQ��������6RVLDO�5HVHDUFK�0HWKRGV��1HZ

<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

&UHVVZHOO��-RKQ�:��������4XDOLWDWLYH�,QTXLU\�DQG

5HVHDUFK�'HVLJQ��&KRVLQJ�DPRQJ�)LYH�7UD�

GLWLRQV��/RQGRQ��6DJH�3XEOLFDWLRQV��,QF�

BBBBB�� ������'HVLJQ�3HQHOLWLDQ�� 3HQGHNDWDQ

.XDOLWDWLI�GDQ�.DQWLWDWLI���7HUM��$QJNDWDQ�,,,

GDQ� ,9�.,.�8,� EHNHUMDVDPD� GHQJDQ� 1XU

.KDELEDK��GDUL�MXGXO�DVOL��5HVHDUFK�'HVLJQ�

4XDOLWDWLYH�	�4XDWLWLDWLYH�$SSURDFKHV��6DJH

3XEOLFDWLRQV��,QF����������-DNDUWD��.,.�3UHVV�

'HQ]LQ��1�.��GDQ�<�6��/LQFROQ��������7KH�/DQVFDSH

RI�4XDOLWDWLYH�5HVHDUFK��7KHRULHV�DQG�,VVXHV�

/RQGRQ��6DJH�3XEOLFDWLRQV�

*XED��(�*��GDQ�/LQFROQ�<�6��������³&RPSHWLQJ�3DUD�

GLJPV�LQ�4XDOLWDWLYH�5HVHDUFK�¶�LQ�1RUPDQ�.�

'HQ]LQ�DQG�<YRQQH�6��/LQFROQ��HGV��7KH�/DQG�

VFDSH�RI�4XDOLWLWDWLYH�5HVHDUFK��7KHRULHV�DQG

,VVXHV��/RQGRQ��6$*(�3XEOLFDWLRQV�

+LGD\DW��'�1��������³0HWRGRORJL�3HQHOLWLDQ�GDODP

6HEXDK� 0XOWL�3DUDGLJP� 6FLHQV�´� -XUQDO

.RPXQLNDVL�0HGLD7RU�9ROXPH���1RPRU���

�����

BBBBBBB�� ������ ³3HODWLKDQ� 5LVHW� .RPXQLNDVL

.XDQWLWDWLI�´�3XVND�.RPXQLNDVL�8,��-DNDUWD�

0DUVKDO��&��GDQ�*��%��5RVVPDQ���������'HJLJLQJ

4XDOLWDLI�5HVHDUFK���WK�(GLWLRQ��/RQGRQ��6DJH

3XEOLFDWLRQV�

0DUVKDO��&��GDQ�*�%��5RVVPDQ��������'HVLJQLQJ

4XDOLWDWLYH�5HVHDUFK��/RQGRQ��6$*(�3XEOL�

FDWLRQV�

0RXVWDNDV��&��������3KHQRPHQROJLFDO�5HVHDUFK

0HWKRGV��/RQGRQ��6$*(�3XEOLFDWLRQV�

0XO\DQD�� 'HGG\�� ������0HWRGH� 3HQHOLWLDQ

.XDOLWDWLI�� 3DUDGLJPD� %DUX� ,OPX

.RPXQLNDVL� GDQ� ,OPL� 6SRVLDO� /DLQQ\D�

%DQGXQJ��5RVGD�

0
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3DWWRQ��0LFKDHO�4XLQQ��������4XDOLWDWLYH�5HVHDUFK

	�(YDOXDWLRQ�0HWKRGV���UG�(GLWLRQ��/RQGRQ�

6DJH�3XEOLFDWLRQV�

3LOLDQJ��<�$��������+LSHUVHPLRWLND��7DIVLU�&XOWXUDO

6WXGLHV� DWDV�0DWLQ\D�0DNQD��<RJ\DNDUWD�

-DODVXWUD�

BBBBBB��������³6HPLRWLND�7HNV��6HEXDK�3HQGHNDWDQ
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