
���6HSWLDZDQ�6DQWDQD�.��0HQXOLV� ,OPLDK� .XDOLWDWLI��6HNDGDU�3HQJDQWDU

0HQXOLV�,OPLDK�.XDOLWDWLI��6HNDGDU�3HQJDQWDU

6HSWLDZDQ�6DQWDQD�.�

$%675$.

'XQLD�LOPLDK��VHODPD�LQL��EDQ\DN�GLNHQDOL�VHEDJDL�GXQLD�VHULXV��'XQLD�REMHNWLI��3HQDODUDQ�

.DNX��7LGDN�EROHK�GLEXDW�PDLQ�PDLQ��,QL�GLPXQFXONDQ��DQWDUD�ODLQ��GDODP�SHQXOLVDQ�LOPLDK

\DQJ�EHUVLIDW�NXDQWLWDWLI��6HPXD�LWX�WLGDNODK�VDODK��%XNDQ�VHVXDWX�\DQJ�EXUXN��VHEDE�VXGDK

PHPLOLNL�ORJLNDQ\D�VHQGLUL��1DPXQ�WHUOHSDV�GDUL�EHUEDJDL�SDQGDQJDQ�RUDQJ�WHQWDQJ�SHQXOLVDQ

LOPLDK�NXDQWLWDWLI��EDQ\DN�RUDQJ�NHPXGLDQ�PHUDVD�HQMR\�PHPEDFD�ODSRUDQ�ULVHW�NXDOLWDWLI�

6HEXDK�ODSRUDQ�NXDOLWDWLI��OD]LPQ\D��GLSHQXKL�GHQJDQ�SHOEDJDL�GHVNULSVL��GHWDLO�SHQXK�ZDUQD�

GDQ�VLIDW�VLIDW�\DQJ�FHQGHUXQJ�WLGDN�IRUPDO��%HUGDVDUNDQ�NDUDNWHULVWLN�LWXODK��GL�DQWDUDQ\D�

WXOLVDQ�NXDOLWDWLI�PHPLOLNL�GD\D�HQWHUSULVH��%LOD�GLUXQXW��MHMDN�VHMDUDKQ\D�EHUWDXW�GHQJDQ�NLVDK

VDVWUD��OLWHUDU\��PHPDVXNL�GXQLD�DNDGHPLN�

3HQXOLV�SXQ\D�FHULWD�\DQJ�ODLQ��3HQXOLV�LDODK

RUDQJ�\DQJ�GXGXN�GL�GHSDQ�PHVLQ�NHWLN��NRPSXWHU

DWDX� ODLQQ\D���PHPED\DQJNDQ� DSD� \DQJ� DNDQ

GLODSRUNDQQ\D�PHQMDGL�EHUNDK�EDJL�SHPEDFD�\DQJ

GLWXMX��EDKNDQ�DNDQ�PHPEXDW�WHUFHQJDQJ�VHJHQDS

NKDOD\DN�\DQJ�EDNDO�PHPEDFD�ODSRUDQQ\D��³)RU

HYHU\WKLQJ�H[HUFLVH�´�NDWD�*�(�*RUPDQ�DQG�3DWHU

&OD\WRQ���������������³PHPLOLNL�WXMXDQ��NRQWHNV��GDQ

PHQ\DQJNXW� SXOD� NHXQLNDQ� JD\D�� SHQJ�

RUJDQLVDVLDQ��GDQ�KDUDSDQ�KDUDSDQ�SHPEDFDQ\D�´

8QWXN� WXOLVDQ� GLVHUWDVL�� FRQWRKQ\D�� DGD� EDQ\DN

DWXUDQ�\DQJ�ULJLG�\DQJ�KDUXV�GLWDDWL�GL�GDODP�SUH�

VHQWDWLRQ�DQG�VW\OH�SHQXOLVDQQ\D��$UWLNHO�DUWLNHO

MXUQDO�GDQ�ODSRUDQ�LOPLDK��GL�VLVL�ODLQ��PHPLOLNL�OXDQJ

ZDNWX� GDQ� JD\D� SUHVHQWDVL� \DQJ� OHELK� ORQJJDU�

6HPXD�LWX�KDUXV�GLNHQDOL�ROHK�RUDQJ�RUDQJ�\DQJ

LQJLQ�PHQXOLV�LOPLDK��0DND�LWX��VHRUDQJ�SHQXOLV

LOPLDK�\DQJ�EDLN�SHUOX�PHPDKDPL�VHFDUD�SHUVLV

VHJDOD�SHUDQJNDW��WHNQLN��DWXUDQ��GDQ�ODLQQ\D�GDUL

VHOXN�EHOXN�GXQLD�VFLHQWLILF�ZULWLQJ�

0LVDOQ\D��PHPDKDPL�EHGD�PHQXOLV� LOPLDK

NXDOLWDWLI�GHQJDQ�PHQXOLV�\DQJ�EHUVLIDW�NXDQWLWDWLI�

:DODX�NHGXDQ\D�EXNDQODK�GXD�ELGDQJ�\DQJ�VDOLQJ

.QRZOHGJH�LV�WZR�NLQGV�

:H�NQRZ�D�VXEMHFW�RXUVHOYHV�

2U�ZH�NQRZ�ZKHUH�ZH�FDQ�ILQG�LQIRUPDWLRQ

LW�

6DPXHO�-RKQVRQ

3HQGDKXOXDQ

6HXVDL� SHQHOLWL�PHQJXPSXONDQ��PHQ\RUWLU�

PHPSHODMDUL��PHQJDQDOLVLV�GDWD�DWDX� IDNWD�DWDX

EXNWL�� WLEDODK� VDDW� DNKLU� NHJLDWDQ� SHQHOLWLDQ�

PHQXOLVNDQ�VHPXDQ\D��7LEDODK�PDVD�SHQHOLWL�MDGL

SHQXOLV�

3HQHOLWL� GHQJDQ� SHQXOLV� PHUXSDNDQ� GXD

PDNKOXN�\DQJ�EHUEHGD��3HQHOLWL�LDODK�RUDQJ�\DQJ

PHQJHUMDNDQ�SHUNDUD�ULVHW�VHEDLN�EDLN�UXSD�LOPXZDQ

\DQJ�WDN�PDX�DOSD��OHQJDK��DSDODJL�VDODK�GDQ�FDFDW

PHQMDULQJ�GDWD�DWDX�IDNWD�DWDX�EXNWL�NHLOPLDKDQ

ULVHWQ\D��,D�PHPLOLK�PHWRGD�GDQ�WHNQLN�ULVHW�\DQJ

GHPLNLDQ�UXSD�NHWDWQ\D��,D�PHODKDS�WHRUL��OLWHUDWXU�

GDQ�VHJDOD�SHUDODWDQ�NHLOPLDKDQ�±�\DQJ�GLKLWXQJ

WLGDN�DNDQ�PHPEXDW�RUDQJ�PHQGHOLN��PHQ\HPSURW�

GDQ�PHQJHMHN�FDFDW�FHODQ\D�
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EHUPXVXKDQ�±�GDQ�NLQL�PDODK�GLDQJJDS�GXD�XMXG

ULVHW� \DQJ� VDOLQJ�PHOHQJNDSL� ±� SDGD�PDVLQJ�

PDVLQJQ\D�SXQ\D�FLUL�EHUEHGD��%HQWXN�GDWD��GDQ

FDUD�SHODSRUDQQ\D��PLVDOQ\D��PHPLOLNL�NHODLQDQ

PDVLQJ�PDVLQJ�

/DSRUDQ�NXDQWLWDWLI��GL�DQWDUDQ\D�PHPDNDL

YDULDEHO��UHOLDELOLWDV��VWDWLVWLN��KLSRWHVLV��UHSOLNDVL�

GDQ�VNDOD��/DSRUDQQ\D�PHQJXNXU�VRDO�VRDO�VHSHUWL

DWWLWXGHV�� VRFLDO� SUHVVXUH�� LQWHOOLJHQFH�� GDQ

VHPDFDPQ\D��2ULHQWDVL�SRVLWLYLVWLN�PHQJDUDKNDQ

GDWD�NH�GDODP�NXDQWLILNDVL��DWDX�SHQJDQDOLVLVDQ

WHNQLN�WHNQLN� NXDQWLWDWLI� � 'DWD�� PLVDOQ\D�

PHUXSDNDQ�NRQGLVL�GDUL�SHULODNX�SHQ\HEDE�\DQJ

WHUXNXU�VHFDUD�UHOLDEHO��GDQ�PHQMDGL�DQJNDW�DQJND

\DQJ�REMHNWLI�

+DO�KDO�PDFDP�LWX�WLGDN�EHJLWX�GLSDNDL�GDODP

WXOLVDQ�LOPLDK�NXDOLWDWLI��6HPXD�LWX�GLDQJJDS�WHUODOX

GLQJLQ�XQWXN�PHQ\DPSDLNDQ�VRDO�VRDO�NXDOLWDWLI

NHPDQXVLDDQ��'DODP�NXDOLWDWLI��EDKNDQ��GLEXWXKNDQ

WHQDJD�ODLQ�GDUL�SHQXOLV��3HQXOLV�KDUXV�VLDS�VLDS

MDGL�VHRUDQJ�\DQJ�EHJLWX�NXDW�NHLQJLQDQQ\D�XQWXN

³EHUXVDKD�PHQXOLV´��³:KHQ�SUHSDULQJ�WR�ZULWH�XS

WKH�UHVXOW�RI�\RXU�TXDOLWDWLYH�LQYHVWLJDWLRQ�´�VD�

UDQ�*RUPDQ�DQG�&OD\WRQ��³UHPHPEHULQJ�WKDW�LW

KHOSV� WR� EHJLQ�ZLWK� D� GLVFLSLOLQHG� DSSURDFK� WR

WKH�ZULWLQJ�HQWHUSULVH�´

,VWLODK�HQWHUSULVH�LQL�SXQ\D�QLODL�WHUWHQWX��+DO

LWX�PHPEXDW�SHQXOLV�PHVWL�VLDS�XQWXN�EHUXVDKD

PHPEXDW�WXOLVDQQ\D�EDJDLNDQ�PHQJXUXV�VHEXDK�

SULYDWH� ILUPD�� SHUXVDKDDQ� VZDVWD�� 3HQXOLV� MDGL

VHSHUVLV� VHRUDQJ� SHQJXVDKD� \DQJ� KDUXV� VLJDS�

PHPLOLNL��NHEHUDQLDQ�EHUXVDKD��NHJLDWDQ�PHPXODL

XVDKD�� 7LGDN� OR\R�� DSDODJL�PHPEOH�� PHQJDWXU

SHUXVDKDDQQ\D�

'DODP�KDO�SHQXOLV�� LQL�EHUDUWL�� LD�EHUXVDKD

XQWXN�PHQJDWXU� WXOLVDQQ\D� DJDU�PHPLOLNL� GD\D

JUHJHW�� GD\D� VDLQJ� GHQJDQ� WXOLVDQ� ODLQ� \DQJ

PHPEDKDV�KDO�\DQJ�VDPD��GDQ�GD\D�PHQJDQJNDW

SHUVRDODQ� LOPLDK� \DQJ� PHQJKDVLONDQ� ODED

EHUEHQWXN� NHWHUWDULNDQ� SHPEDFD�� 7HQWX� VDMD�

NHWHUWDULNDQ�LWX�WHODK�PHQJLPSOLNDVLNDQ�VHEXDK

³NHEHQDUDQ´� \DQJ� ELVD� GLSHUWDQJJXQJMDZDENDQ

VHFDUD� LOPLDK�� EDLN� GDUL� VLVL� WHRUL�� OLWHUDUWXU�

PHWRGRORJL�� VDPSDL� SHQFDULDQ� IDNWD� DWDX� EXNWL

NHLOPLDKDQQ\D�

'XQLD� LOPLDK�� VHODPD� LQL�� EDQ\DN� GLNHQDOL

VHEDJDL�GXQLD�VHULXV��'XQLD�REMHNWLI��3HQDODUDQ�

.DNX��'DQ�WLGDN�EROHK�GLEXDW�PDLQ�PDLQ�

,QL�GLPXQFXONDQ��DQWDUD�ODLQ��GDODP�SHQXOLVDQ

LOPLDK� \DQJ� EHUVLIDW� NXDQWLWDWLI��$QJND�DQJND

VWDWLVWLN��PLVDOQ\D��PHPEXDW� SHQDODUDQ� SHQXOLV

VHSHUVLV�SHQDODUDQ�UXPXV�UXPXV�VWDWLVWLN�XML��+DVLO

DNKLU� KLSRWHVLV� LDODK� KDVLO� \DQJ� WLGDN� EROHK

GLWDIVLUNDQ�ODLQ��+DUXV�EHUODNX�XPXP��0DND�LWX�

KDUXV� GLEXDW� GHQJDQ� DPDW� VHULXV�� WDDW� DVDV�

0HQ\LPSDQJ� VHGLNLW�� DNDQ� EHUDNLEDW� SDGD

SHPEXDWDQ�NHVLPSXODQ�\DQJ�VDODK��,QL�NHUDS�WHUXV

PHQJLNXWL�SHQHOLWL�NHWLND�PHQXOLVNDQ�WHPXDQQ\D�

0HUHND�WLGDN�VHPSDW���PHPLNLUNDQ�KDO�KDO�ODLQ�VHODLQ

EHUNXWDW�GHQJDQ�WHRUL�WHRUL�\DQJ�GLNXDQWLWDWLINDQ�

GLNDLWNDQ�GHQJDQ�PHWRGD�SHQHOLWLDQ�GDQ� WHNQLN

SHQFDULDQ�GDWD��.HVLDSDQ�PHPEXDW�ODSRUDQ�VHFDUD

ZULWLQJ� HQWHUSULVH� EXNDQODK� DFXDQ�� 6HPXD� LWX

WLGDNODK�VDODK��%XNDQ�VHVXDWX�\DQJ�EXUXN��6HEDE�

VXGDK�PHPLOLNL�ORJLNDQ\D�VHQGLUL�

1DPXQ��PHQMDGL� EHUEHGD� ELOD� GLNDLWNDQ

GHQJDQ�WXOLVDQ�\DQJ�EHUVLIDW�NXDOLWLI�

%DQ\DN�RUDQJ�PHUDVD�HQMR\�PHPEDFD�ODSRUDQ

ULVHW�NXDOLWDWLI��/DSRUDQ�NXDOLWDWLI�GLSHQXKL�GHQJDQ

GHVNULSVL��GHWDLO�SHQXK�ZDUQD��GDQ�VLIDW�VLIDW�WLGDN

IRUPDO�� 7LGDN� GLLVL� GHQJDQ� QDGD�QDGD� ODSRUDQ

QHWUDO��NDWD�:�/DXUHQFH�1HXPDQ���������������\DQJ

GDODP�NXDQWLWDWLI�\DQJ�GLSHQJDUXKL�EDKDVD�VWDWLVWLN

\DQJ� FXNXS� NXDW�� /DSRUDQ� NXDOLWDWLI� PHPEHUL

SHUDVDDQ� NHSDGD� SHPEDFD��PHQJHQDL� SHOEDJDL

SHULVWLZD� GDQ� RUDQJ�RUDQJ� WHUWHQWX� GDUL� VHWLQJ

VRVLDO� \DQJ� NRQNUHW�� /DSRUDQ� ULVHW� NXDOLWDWLI

PHPDQJ�PHPHUOXNDQ��GL�DQWDUDQ\D��ZULWWLQJ�VNLOO

GDUL�VHRUDQJ�LQGLYLGX�SHULVHW�±�VHWHODK�GHGLNDVL�

NHUMD�NHUDV��GDQ�VHQVLWLYLWDV�\DQJ�GLNHPEDQJNDQ

VHODPD�PHODNXNDQ�VWXGL�

0HUHND�PHPXVDWNDQ�SHUKDWLDQ�SDGD�VRDO�VRDO

DNVHVELOLWDV�VXE�VXENXOWXU�WKH�RWKHUV��DNVHV�DNVHV

VHRUDQJ�DNWRU�NH�GDODP�OLQJNXQJDQ�VRVLDOQ\D��DWDX

KXEXQJDQ� DQWDUD� GHVNULSVL� VRVLRORJLV� GDQ

NRQVHSVL�WLQGDNDQ�WLQGDNDQ�VHRUDQJ�DNWRU�VRVLDO�

0HUHND�PHODSRUNDQ�GRNXPHQWDVL�NHMDGLDQ�NHMDGLDQ

ULLO��UHNDPDQ�RPRQJDQ�RPRQJDQ�RUDQJ��PHODOXL

NDWD�NDWD�� JHUDN�JHULN�� GDQ� QDGD�QDGD� ELFDUD��

DPDWDQ� NHODNXDQ�NHODNXDQ� \DQJ� VSHVLILN�� VWXGL

GRNXPHQ�GRNXPHQ� WHUWXOLV�� DWDX� SHQ\HOLGLNDQ

LPDML�LPDML�YLVXDO��6HPXDQ\D�PHQJLPSOLNDVLNDQ



���6HSWLDZDQ�6DQWDQD�.��0HQXOLV� ,OPLDK� .XDOLWDWLI��6HNDGDU�3HQJDQWDU

DVSHN�DVSHN�NRQNUHW�NHKLGXSDQ�

%HUGDVDU�LQGLNDVL�LWXODK��GL�DQWDUDQ\D��WXOLVDQ

NXDOLWDWLI�PHPLOLNL�GD\D�HQWHUSULVH��6LIDW�HQWHUSULVH

LWX�PHPLOLNL�MHMDN�VHMDUDK�\DQJ�FXNXS�SDQMDQJ��-HMDN

VHMDUDKQ\D�EHUWDXW�GHQJDQ�NLVDK�VDVWUD��OLWHUDU\�

PHPDVXNL�EDODLUXQJ�DNDGHPLVL��%DJDLPDQD�NLVDK

EDKDVD�VDVWUD�EHUWHPSXU�GHQJDQ�EDKDVD�GLVLSOLQ

LOPLDK�� GDQ� NHPXGLDQ� EDJDLPDQD� VHQGL�VHQGL

SHQXOLVDQ�VDVWUD�PHPDVXNL�GXQLD�SHQXOLVDQ�VFLHQ�

WLILF�� %DJDLPDQ� GXQLD� VXEMHFWLYLW\� ODOX� GLDNXL

NHEHUDGDDQQ\D�� GDQ� EHUVDQGLQJ� GHQJDQ� GXQLD

REMHFWLYH�

0HWDIRU��7XODQJ�3XQJJXQJ�,OPX�6RVLDO

6HMDN�DEDG�����PHQXUXW�/DXUHO�5LFKDUGVRQ�

�'HQ]LQ�	�OLQFROQ������������������GXQLD�SHQXOLVDQ

GLEDJL�GXD��<DQJ�VDWX�WHUWXMX�SDGD�GXQLD�SHQXOLVDQ

OLWHUDU\��VDVWUD���<DQJ�VDWX�ODJL��WHUIRNXV�NHSDGD

GXQLD�VFLHQWLILF��3HQXOLVDQ�VDVWUD�WHUNDLW�GHQJDQ

ELGDQJ�ELGDQJ�WXOLVDQ�VHPDFDP�ILNVL��UHWRULND��GDQ

VXEMHFWLYLW\�� 6HGDQJNDQ�� VFLHQFH� EHUDVRVLDVL

GHQJDQ�IDNWD��EDKDVD�OXJDV��SODLQ�ODQJXDJH���GDQ

RE\HNWLI�� )LNVL� ³GLVDODKNDQ´� NDUHQD� PHUXVDN

UHDOLWDV�� WLGDN� VHSHUWL� LOPX� \DQJ� PHOHWDNNDQ

³NHEHQDUDQ´�EHUGDVDUNDQ�UHSRUWHG�\DQJ�REMHFWLYH

\DQJ�GLDPDWL�VHFDUD�SDVWL��WLGDN�DPELJX�

3DGD�DEDG�����VDVWUD�GDQ�VFLHQFH�PHPEHODK

GXD�GRPDLQ��6DVWUD�PHQJDEVDKNDQ�GLUL�NH�GDODP

GRPDLQ�VHQL�GDQ�EXGD\D��PHQ\DQJNXW�QLODL�QLODL

VHSHUWL�WDVWH��HVWHWLND��HWLN��KXPDQLWDV��GDQ�PRUDOLWDV

±�PHODOXL�EDKDVD�EDKDVD�PHWDIRULV�GDQ�DPELJXLWDV�

6HPHQWDUD� VFLHQFH�� PHQHJXKNDQ� EDKDVD� \DQJ

REMHNWLI��SUHVLVL��WLGDN�DPELJX��QRQ�NRQWHNVWXDO�

GDQ�QRQPHWDIRULN��7DSL��NDUHQD�SHQXOLVDQ�VDVWUD

MXJD�WHODK�PHOHWDNDQ�SHQJDUXK�SDGD�NHSHQWLQJDQ�

VWDWXV�� LPSDN�� GDQ� QLODL�QLODL� NHEHQDUDQ� LOPX

SHQJHWDKXDQ��EDQ\DN�SHQXOLV�VDVWUD�PHQJKDVLONDQ

NDU\D�NDU\D� \DQJ�PHQMDGL� EDJLDQ� GDUL� VFLHQFH�

.DU\D�NDU\D� UHDOLVPH� VDVWUD�� PLVDOQ\D�

PHQJJDEXQJNDQ� LOPX� SHQJHWDKXDQ� GHQJDQ

SHQXOLVDQ�ILNVL�

&RQWRKQ\D��PHQXUXW�5LFKDUGVRQ��LDODK�+RQRUH

GH�%DO]DF��%DO]DF�PHQJJDPEDUNDQ�PDV\DUDNDW

VHEDJDL� ³RUJDQLVPH� VHMDUDK´� GHQJDQ� ³VSHVLHV�

VSHVLHV�VRVLDO´�EDJDL�³]RRORJLFDO�VSHFLHV´��3DUD

SHQXOLV�UHDOLVPH�VDVWUD�EHUJHUDN�NH�DUHD�SHQFDULDQ

³WKH� UHDVRQV� RU� FDXVHV´� GDUL�³VRFLDO� HIIHFWV´�

VHEDJDL� ³SULQVLS�SULQVLS� GDVDU´�� NHWLND

PHQJJDPEDUNDQ�SHUVRDODQ�NHPDV\DUDNDWDQ�

'L�VHSDQMDQJ�DEDG�����WHUMDGL�VDOLQJ�SHQJDUXK

DQWDUD� VFLHQFH�GDQ� VDVWUD�� 6LU� %HWWUDQG�5XVVHO�

ILOVXI�,QJJULV��PHQGDSDWNDQ�+DGLDK�1REHO�XQWXN

NHVXVDVWUDDQ�SDGD�������³VHNDOLSXQ�GLD�WDN�PHQXOLV

VHEXDK�QRYHO�DWDX�PHQHUELWNDQ�VHEXDK�NXPSXODQ

VDMDN�SXQ�´�QLODL�,JQDV�.OHGHQ���������������5XVVHO

PHQXOLV�WLJD�MLOLG�3ULQFLSLD�0DWKHPDWLFD��EHUVDPD

$�1�:KLWHKHDG�� ,D� MXJD� PHQXOLV� EXNX

HSLVWHPRORJL� SHQWLQJ��+XPDQ�.QRZOHGJH�� ,WV

6FRSH�DQG�/LPLWV��DWDX�+LVWRU\�RI�:HVWHUQ�3KL�

ORVRSK\��.DODQJDQ�LOPXZDQ�GL�EHUEDJDL�ELGDQJ

GLVLSOLQ� ODUXW�NH�GDODP�SHUWDXWDQ�GHQJDQ�GXQLD

NUHDWLYLWDV� VDVWUD��GDQ� EDQ\DN�PHQGHNRQVWUXNVL

SHQXOLVDQ�LOPLDK�GDQ�VDVWUD��5LFKDUGVRQ�PHUXMXN

SDGD�XUDLDQ�%�$JJHU��������GDODP�5HDGLQJ�6FL�

HQFH��$�OLWHUDU\��SROLWLFDO�DQG�VRFLRORJLFDO�DQDO\�

VLV��3�$�$WNLQVRQ��������GDODP�7KH�(WKQRJUDSKLF

,PDJLQDWLRQ��7H[WXDO� &RQVWUXFWLRQV� RI� 5HDOLW\�

/�%URGNH\��������GDODP�$FDGHPLF�:ULWLQJ�IRU�6R�

FLDO�3UDFWLFHV��3�7�&ORXJK��������GDODP�7KH�(QG�V�

RI�(WKQRJUDSK\��)URP�5HDOLVP�WR�6RFLDO�&UWLFLVP�

5�(GPRQGVRQ��������GDODP�5KHWRULF�LQ�6RFLRORJ\�

-�6�1HOVRQ�	�$�0HJLOO�	�'�1�0F&ORVNH\�������

GDODP�7KH�5KHWRULF�RI�+XPDQ�6FLHQFH��/DQJXDJH

DQG�$UJXPHQW�LQ�6FKRODUVKLS�DQG�+XPDQ�$IIDLU�

GDQ�+�:�6LPRQV� �������GDODP�5KHWRULF� LQ� WKH

+XPDQ�6FLHQFH��'HNRQVWUXNVL�DQDOLVLV�EHUEDJDL

LOPXZDQ�PHPSHUOLKDWNDQ�EDJDLPDQD�VHPXD�GLVLSOLQ

PHPLOLNL�NHUDQJND�NHUDQJND�VDVWUD�GDQ�SHQGHNDWDQ�

SHQGHNDWDQ�UHWRULNDO��VHSHUWL�GDODP�PHPDSDUNDQ

WDEHO�WDEHO�SUREDELOLWDV��UHNDPDQ�UHNDPDQ�DUVLS�

GDQ�ODSRUDQ�ODSRUDQ�RUDQJ�SHUWDPD�

6HPXD�LWX�PHQXQMXNNDQ�DGDQ\D�SHUJHVHUDQ

EDWDV�EDWDV�SULQVLS�SHPHWDDQ�SHODSRUDQ� LOPLDK�

%HUEDJDL� MHQLV� ZDFDQD� WUDGLVL� NHLOPXDQ

GLMXQJNLUEDOLNNDQ�VHGHPLNLDQ�MDXKQ\D��VDPSDL�VWD�

WXV�VHRUDQJ�SHPLNLU�SXQ�PHQMDGL�VXOLW�GLOHWDNNDQ

GL� VDWX� WHPSDW�� 0LVDOQ\D�� VHRUDQJ� )RXFDXOW�

DSDNDK�LD�VHRUDQJ�VHMDUDZDQ��ILOVXI��DWDX�WHRUHWLNXV

SROLWLN"�6HRUDQJ�7KRPDV�.XKQ��DSDNDK�LD�VHRUDQJ

VHMDUDZDQ��ILOVXI��DWDX�VRVLRORJ�SHQJHWDKXDQ"

3HQMHODVDQQ\D�PXQJNLQ�ELVD�GLOLKDW�GDUL�XUDLDQ
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5LFKDUGVRQ�NHWLND�PHQHUDQJNDQ�WHQWDQJ�PHWDSKRU

�PHWDIRU���³3HQXOLVDQ�LOPX�VRVLDO�PHQJJXQDNDQ

EHUEDJDL�PHWDIRU�GL�VHWLDS�OHYHO�´�QLODL�5LFKDUGVRQ�

0HWDIRU�PHUXSDNDQ�WXODQJ�SXQJJXQJ�EDJL�VRFLDO

VFLHQFH� ZULWLQJ�� 6HEDJDL� WXODQJ� SXQJJXQJ�

PHWDIRU�LDODK�EDJLDQ�WXEXK�\DQJ�VHFDUD�NRKHUHQ

PHPEXDW�WXEXK�PDQXVLD�ELVD�PHQMDGL�WHJDN��EHUGLUL�

6HFDUD�HVHQVL��PHWDIRU�LDODK�³WKH�H[SHULHQFLQJ�DQG

XQGHUVWDQGLQJ�RI�RQH�WKLQJ�LQ�WHUPV�RI�DQRWKHU´�

-DGL��PHUXMXN�NHSDGD�SHQMHODVDQ�PHQJHQDL�VHEXDK

SHQJDODPDQ�DWDX�SHPDKDPDQ�PHODOXL�WHUPV�\DQJ

ODLQ��GLKXEXQJNDQ�GHQJDQ�VHVXDWX�\DQJ�ODLQ�

6HFDUD�HSLVWHPLN��LOPX�VRVLDO�PHPEXWXKNDQ

XSD\D�XQWXN�PHQMHODVNDQ�SHQJHWDKXDQ�DSD�\DQJ

KHQGDN�GLMHODVNDQQ\D��GDQ�SHPDKDPDQ�EDJDLPDQD

\DQJ�KHQGDN�GLWHJDVNDQQ\D��0HWDIRU�PHQMDGL�DODW

EDQWX�SHQMHODVDQ�LWX��VHEDJDL�SHQMHODV�NRGH�WUXWK�

YDOXH� XQWXN� GRPDLQ� ODLQ�� 0LVDOQ\D�� LVWLODK

SHQFHUDKDQ� �HQOLJKWHQ�� \DQJ�PHQJLQGLNDVLNDQ

EDJLDQ� DWDX� WHPXDQ� SHQJHWDKXDQ�� +DO� LWX

PHUXSDNDQ�PHWDIRU�GDUL�DSD�\DQJ�ROHK�'HUULGD

������� GLUXMXN� NHSDGD� SDQGDQJDQ� KHOLRFHQWULF

SHQJHWDKXDQ�� GLPDQD� SHQJHWDKXDQ� VHFDUD

SHUODKDQ�PXODL�PHQ\LQDUL� EHUEDJDL� NHKLGXSDQ

PDQXVLD�GDUL�PDVD�NHJHODSDQ��0HWDIRU�PHPLOLNL

QLODL� ILORVRILV�GDQ�NRPLWPHQ�QLODL�\DQJ�EHUVLIDW

QHWUDO��³%DKNDQ�GDODP�ILVLND�SXQ��VHSHUWL�GLWXQMXN

ROHK�0DU\�+HVH�� WHRUL� WLGDN� SHUQDK� EHEDV� GDUL

PHWDIRU�PHWDIRU�� \DQJ�GHQJDQQ\D�PRGHO�PRGHO

EDUX��SDQGDQJDQ�SDQGDQJDQ�EDUX��GDQ�PDVDODK�

PDVDODK�EDUX� ������KDUXV�GLEXDW�SODXVLEHO�´� WXOLV

-XUJHQ� +DEHUPDV�� GDODP� 3KLORVRSKLH� XQG

:LVVHQVFKDIW� DOV� /LWHUDWXU"�)LOVDIDW� GDQ� ,OPX

3HQJHWDKXDQ� VHEDJDL� 6DVWUD"�� �'DODP� ,JQDV

.OHGHQ��������������

0HWDIRU�PDODK�WHODK�ODPD�PHQJRUJDQLVLU�NHUMD

VRVLRORJLV�� GDQ�PHPEDQWX� SHQJLQWHUSUHWDVLDQ

IDNWD�IDNWD�� )DNWD�IDNWD�PHQMDGL� LQWHUSUHWDEHO

�³PDNH�VHQVH´��PHODOXL�VWUXNWXU�PHWDIRU��.RQVWLWXVL

QLODL�SHQJHWDKXDQ�VRVLRORJLV�WHUMDGL�NDUHQD�XSD\D

PHPEXDKNDQ�PDNQD��WKH´VHQVH�PDNLQJ´���GL�WLDS

ULQFLDQ�IDNWD�GLWHPXNDQ��GDQ�PHODOXL�LWXODK��PHWDIRU

PHPEDQWX�

6HPXD� LWX� GLWHUDQJNDQ�5LFKDUGVRQ� GDODP

UDQJND�PHQMHODVNDQ�EHQWXN�SHQXOLVDQ�NXDOLWDWLI

\DQJ�PHPLOLNL�NHUDQJND�VHMDUDK�

%HEHUDSD�&LUL

$GD�EDQ\DN�KDO�\DQJ�FXNXS�NRPSOHNV�XQWXN

PHQJXUXW� SHUEHGDDQ� ULVHW� NXDOLWDWLI� GHQJDQ

NXDQWLWDWLI��1DPXQ��GL�DNKLU�WXOLVDQ�\DQJ�VHNDGDU

SHQJDQWDU�LQL��GDSDW�GLFLULNDQ�EHEHUDSD�XQVXU�GDUL

SHQXOLVDQ�\DQJ�EHUVLIDW�NXDOLWDWLI�

$GD�EHEHUDSD�DVXPVL�NXQFL�GDUL�DSD�\DQJ�GL�

VHEXW�WXOLVDQ�LOPLDK�NXDOLWDWLI�LWX��'L�VLQL��DNDQ�FRED

GLXUDLNDQ�EHEHUDSD�DVXPVL�NXQFLQ\D��%DKDVDQQ\D

PHUXMXN�SDGD�EHEHUDSD�FLUL�GDUL�DSD�\DQJ�GLVHEXW

TXDOLWDWLYH�UHVHDUFK�WKHRU\��GDUL�*�(�*RUPDQ�DQG

3DWHU�&OD\WRQ����������������\DQJ�PHQ\DWDNDQ�

4XDOLWDWLYH�UHVHDUFK�LV�D�SURFHVV�RI�HQTXLU\� WKDW

GDWD�GUDZV�IURP�WKH�FRQWH[W�LQ�ZKLFK�HYHQWV�RFFXU�

LQ�DQ�DWWHPSW�WR�GHVFULEH�WKHVH�RFFXUUHQFHV��DV�D

PHDQV�RI�GHWHUPLQLQJ�WKH�SURFHVV�LQ�ZKLFK�HYHQWV

DUH�HPEHGGHG�DQG�WKH�SHUVSHFWLYHV�RI�WKRVH�SDU�

WLFLSDWLQJ�LQ�WKH�HYHQWV��XVLQJ�LQGXFWLRQ�WR�GHULYH

SRVVLEOH�H[SODQDWLRQV�EDVHG�RQ�REVHUYHG�SKHQRP�

HQD��

'DUL�XUDLDQ�NHGXDQ\D��GL�DQWDUDQ\D��GLGDSDW

EHEHUDSD�ODQGDVDQ�SHPLNLUDQ�PHQJHQDL�FLUL�FLUL

SHQXOLVDQ�LOPLDK�NXDOLWDWLI�

7XOLVDQ� NXDOLWDWLI� PLVDOQ\D� PHQHNDQNDQ

SHQWLQJQ\D�PHPDKDPL�EDJDLPDQD�RUDQJ�PHQJ�

LQWHUSUHWDVLNDQ� EHUEDJDL� NHMDGLDQ� GL� GDODP

NHKLGXSDQ�PHUHND�

,D�PHPDVDQJ�VDWX�DWDX�GXD�UHVHDUFK�TXHV�

WLRQ��SHUWDQ\DDQ�ULVHW��VHEDJDL�SHPELPELQJ��QLODL

%DOGZLQ�GNN��������������NHWLND�PHQHUDQJNDQ�+RZ

'R�:H�%XLOG�,QGXFWLYH�7KHRU\"�5HVHDUFK�TXHV�

WLRQ�LWX�PHQJLQWHURJDVL��PLVDOQ\D��DSD�NRQVHS�DWDX

PDNQD�SHULODNX� RUDQJ�RUDQJ� GDODP� NHVHKDULDQ

KLGXS�PHUHND��EDJDLPDQD�SURVHV�NRPXQLNDVL�LWX

ELVD� WHUMDGL�� DWDX� EDJDLPDQDNDK� GXD� DWDX� OHELK

JHMDOD� �DWDX� NRQVHS�� VDOLQJ� EHUKXEXQJDQ�

7XOLVDQQ\D�WLGDN�PHPSURNODPDVLNDQ�VWDWHPHQWV

\DQJ�PHUDPDONDQ�KDVLO�DNKLU�ULVHW��6HEDJDL�FRQWRK�

PLVDOQ\D��DSD�\DQJ�GLNHUMDNDQ�VHRUDQJ�SHPELFDUD

XQWXN�PHQJHUHP� RPRQJDQ� \DQJ� EHUOHELKDQ"

/DSRUDQ� EDKDVDQQ\D� NHPXGLDQ� GLWXOLV� GHQJDQ�

PLVDOQ\D��PHQ\LPDN�GHQJDQ�WHNXQ�EHUEDJDL�KDO

�SHPLNLUDQ�� SHULODNX�� GDQ� VHEDJDLQ\D�� \DQJ

GLODNXNDQ� RUDQJ� WHUVHEXW�� GLWDPEDK� EHUEDJDL

SHQJDODPDQ� DWDX� SHQGDSDW� GDUL� RUDQJ�RUDQJ



���6HSWLDZDQ�6DQWDQD�.��0HQXOLV� ,OPLDK� .XDOLWDWLI��6HNDGDU�3HQJDQWDU

ODLQQ\D��3HQXOLV�ELVD�PHQDULN�NHMDGLDQ�LWX�GHQJDQ

PHQXOLVNDQQ\D�PHODOXL�SHQJDODPDQ�RUDQJ�WHUVHEXW

�NRQVHS�$��� DWDX� SHQJDODPDQ�SUDNWLV� EHUEDJDL

RUDQJ��NRQVHS�%��

'DODP�NXDOLWDLI��SHQXOLV�PHODSRUNDQ�PHDQLQJ

RI� HYHQWV� GDUL� DSD� \DQJ� GLDPDWL� SHQXOLV�

/DSRUDQQ\D�EHULVL�DPDWDQ�EHUEDJDL�NHMDGLDQ�GDQ

LQWHUDNVL�\DQJ�GLDPDWL�ODQJVXQJ�SHQXOLV�GDUL�WHPSDW

NHMDGLDQ��3HQXOLV�WHUOLEDW�VHFDUD�SDUWLVLSDWLI�GL�GDODP

REVHUYDVLQ\D�� ,D� EHUDGD� GDQ� KDGLU� GL� GDODP

NHMDGLDQ� WHUVHEXW�� ,QL� \DQJ� GLVHEXW� DPDWDQ

ODQJVXQJ�GL�VLQL��0DND�LWX��VLIDW�NHMDGLDQQ\D�MXJD

EHUVLIDW�VSHFLILF�VLWXDWLRQV��.HMDGLDQ�PHPLOLNL�QLODL

VSHVLDO��PHPSXQ\DL�NHNKXVXVDQ�WHUWHQWX�

3HQXOLV�LDODK�VHRUDQJ�\DQJ�EDUX�ELVD�PHQXOLV

VHWHODK� LD�PHQJREVHUYDVL� NHMDGLDQQ\D�� 6HODPD

PHQHOLWL��LD�WLGDN�WDKX�DSD�\DQJ�WHUMDGL��LD�WLGDN�ELVD

PHUDPDONDQ�IHQRPHQD�NHMDGLDQQ\D�±�\DQJ�NDODX

GL�GDODP�ULVHW�NXDQWLWDWLI��VXGDK�GLKLSRWHVLVNDQ�

VXGDK� GLGXJD� NHMDGLDQ� \DQJ� DNDQ� WHUMDGLQ\D�

.HWLGDNWDKXDQ�LWXODK�\DQJ�PHQRORQJQ\D�MDGL�OHELK

EDLN�GDODP�PHODSRUNDQ�WKH�PHDQLQJV�RI�HYHQWV�\DQJ

GLWHOLWLQ\D�� ,D� PHQMDGL� SHODSRU� \DQJ� LQJLQ

PHPDKDPL�VHFDUD�XWXK�DSD�DSD�\DQJ�\DQJ�WHUMDGL�

KDO�KDO� \DQJ� PHQMDGL� REMHN� SHQHOLWLDQQ\D�

SHPDNQDDQ�GDUL�NHMDGLDQ�\DQJ�GLWHOLWLQ\D�

³7XMXDQ�DNKLU�ULVHW�NXDOLWDWLI�LDODK�PHPDKDPL

DSD�\DQJ�GLSHODMDUL�GDUL� SHUVSHNWLI�NHMDGLDQ� LWX

VHQGLUL�� GDUL� VXGXW� SDQGDQJ� NHMDGLDQQ\D� LWX

VHQGLUL�´� NDWD�*RUPDQ� GDQ�&OD\WRQ��7LGDN� GL�

SXQJNLUL��EDKZD�SHQHOLWL�DNDQ�LNXW�PHPSHQJDUXKL

UHDOLWDV�\DQJ�WHQJDK�GLWHOLWLQ\D�±�GDQ�ELVD� MXJD

PHQGLVWRUVL�SHULVWLZD�\DQJ�GLULVHWQ\D��$NDQ�WHWDSL�

GLVWRUVL�LWX�VHWLGDNQ\D�GLPLQLPDOLVLU�GDQ�OHELK�GL�

MDXKL�NHWLPEDQJ�PHWRGD�ULVHW�ODLQQ\D��'DODP�NHDGD�

DQ�EHJLWXODK��SHQXOLV�LOPLDK�NXDOLWDWLI�PHQHUDQJNDQ

SHPDNQDDQ� NHMDGLDQ�SHULVWLZD�\DQJ� GLWHOLWLQ\D�

PHQMDGL�VHRUDQJ�SHQFDWDW�GHWDLO�GHWDLO�EHUGDVDUNDQ

SHUVSHNWLI� GDQ� VXGXW� SDQGDQJ� NHMDGLDQ�

SHULVWLZDQ\D�LWX�VHQGLUL��,D�PHODSRUNDQ�SHPDKDPDQ

VHEXDK�NHMDGLDQ�PHODOXL�NHMDGLDQQ\D�VHQGLUL�

� /DSRUDQ� LQGXNWLI� WXOLVDQQ\D� NHPXGLDQ

PHPDSDUNDQ� REVHYDUVL� SHQXOLV� PHQJHQDL� VL

SHPELFDUD� LWX��$WDX�� GLWDPEDK� GHQJDQ� KDVLO

ZDZDQFDUDQ\D� GHQJDQ� EHUEDJDL� RUDQJ� WHQWDQJ

SHULODNX�SHPELFDUD�PDFDP�LWX��7XOLVDQQ\D�GLSHQXKL

GHQJDQ� SDSDUDQ�SDSDUDQ� \DQJ� GLGDSDW�PHODOXL

REVHUYDVL�� DWDX� ZDZDQFDUD�� XQWXN� PHQMDZDE

SHUWDQ\DDQ� ULVHW� \DQJ� EHUVLIDW� RSHQ�HQGHG

TXLWLRQQDLUH�

-LND� GLSHUOXNDQ��PHWRGD� LQGXNWLI� LQL� ELVD

GLJDEXQJ� GHQJDQ� GHGXNWLI�� ³3HQXOLV� PHPXODL

EDKDVDQQ\D�PHODOXL�VDWX�DWDX�GXD�SHUWDQ\DDQ�UH�

VHDUFK� TXHVWLRQV� SHPELPELQJ� VWXGL� �LQGXFWLYH

DSSURDFK��´�FRQWRK�%DOGZLQ�GNN���������������³GDQ�

GL�EDJLDQ�DNKLU��NHPXGLDQ���PHPEDKDVQ\D�PHODOXL

VHEXDK�WHRUL��PHUXMXN�NHSDGD�VDWX�DWDX�GXD�OHELK

KLSRWHVLV�XML�´�$WDX�VHEDOLNQ\D��³3URMHN�\DQJ�GL�

PXODL�GHQJDQ�WHRUL�LWX�WLGDN�GDSDW�PHQJXQJNDSNDQ

GDWD� \DQJ� GLWHPXNDQ�� GDODP� NDVXV� EHJLQL�

GLSHUOXNDQ�PRGLILNDVL�DWDX�SHQJNUHDVLDQ�VHEXDK

WHRUL� EDUX� XQWXN�PHQMHODVNDQ� GDWD� \DQJ� WHODK

GLREVHUYDVL��LQGXFWLYH�DSSURDFK��´

<DQJ�MHODV��SHODSRUDQ�PRGHO�GHGXNWLI�WR�GH�

YHORS�WKHRU\�LDODK�WLSLNDOQ\D�PHWRGD�NXDQWLWDWLI�

'DQ� PHWRGD� NXDOLWDWLI� LDODK� SHODSRUDQ� \DQJ

PHQJJXQDNDQ�SHQGHNDWDQ�LQGXNWLI�WR�WKHRU\�EXLOG�

LQJ�

'DODP� NXDQWLWDWLI�� WXOLVDQ� PHQJJXQDNDQ

NHWHSDWDQ� DQDOLVLV� VWDWLVWLN�QXPHULFDO�PHDVXUH�

PHQW�� GDQ� SHOEDJDL� VDPSHO� RUDQJ� DWDX� REMHN�

.HUDQJND�WXOLVDQ�NXDOLWDWLI��PHQ\DPSDLNDQ�GDWD

VHFDUD� QDUDWLI� SHUNDWDDQ� RUDQJ� DWDX� NXWLSDQ�

EHUEDJDL� WHNV�� DWDX� ZDFDQD� ODLQ�� 0DWHULQ\D

PHQJHNVSORUDVL�SHPDNQDDQ�NHWLND�RUDQJ�RUDQJ�

PLVDOQ\D��PHODNXNDQ�WLQGDNDQ�NRPXQLNDVL�GDQ

PHQJLQWHUSUHWDVLNDQQ\D� NHSDGD� NRQWHNV� \DQJ

OXDV�� 6HEXDK� WHRUL� GLEDQJXQ� VHFDUD� ERWWRP�XS�

VHFDUD�LQGXNWLI��3HQXOLVQ\D�WLGDN�PHQJKLSRWHVLV

DSD�XMXQJ�ULVHWQ\D�

3HQXWXS

3DUD�SHQXOLV�PHQJJDULVNDQ�NHUMD�NXDOLWLWDWLI�GL

GDODP�PHQ\HOLGLNL� GDQ�PHQ\DMLNDQ� WHPXDQ�

WHPXDQQ\D��WDQSD�EHUXSD\D�WR�SOD\�*RG��PHQMDGL

VHRUDQJ�\DQJ�WHQJDK�EHUDSL�DSL�PHODNRQL�SHUDQ

VDQJ�SHPEDZD�.HEHQDUDQ�0XWODN��SHQXOLVDQ�WLGDN

VHSHUVLV�NHPHVWLDQ�QDUDWRU�SHPEDZD�XQLYHUVDOLWDV�

WDSL�KDQ\D�MDGL�SHPEDZD�SHQJHWDKXDQ�WHPSRUDO

GDUL�VHRUDQJ�VXEMHN�±�\DQJ�LQJLQ�PHQ\DPSDLNDQ

VHEXDK�VRDO�\DQJ�LD�NHWDKXL�



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

'DUL�VLQLODK��WHUMDGL�SHUVRQDOLWDV�NHSHQXOLVDQ�

3DUD� SHQXOLV� NXDOLWDWLI�PHQMDGLNDQ� WXOLVDQQ\D

VHEDJDL�EDUDQJ�PDLQDQ�\DQJ�WHQJDK�EHUSLNLU��,D

WLGDN�ODJL�PDX�PHQMDGL�VHEHQWXN�EDUDQJ�\DQJ�MDXK

MDUDNQ\D��7XOLVDQQ\D�PHQMDGL�VHSHUVLV�SHQXOLVQ\D

PHQJKDGLUNDQ�GLUL��3HQXOLV�NXDOLWDWLI�PDVXN�NH

GDODP�XUDLDQ�WXOLVDQQ\D��%HUEHGD�GHQJDQ�ODSRUDQ

ULVHW� \DQJ� GLEXDW� VHFDUD� NXDQWLWDWLI�� 3HQXOLV

PHQJDGDNDQ�MDUDN�GHQJDQ� WXOLVDQQ\D��3HPEDFD

PHQFDUL� QLODL� REMHNWLYLWDV� GL� WLDS� SHQMDEDUDQ�

DQDOLVLV��VDPSDL�NHVLPSXODQQ\D��$GD�EDWDV�DQWDUD

SHPEDFD� GHQJDQ� SHQXOLV�� DWDX� DQWDUD� SHQXOLV

GHQJDQ� WXOLVDQQ\D� VHQGLUL��0HODOXL� SDUDGLJPD

SRVLWLYLV� GDQ� SRVW�SRVLWLYLV��PLVDOQ\D�� SHQXOLV

PHQJ�NXDQWLILNDVLNDQ� MDUDN� GLULQ\D� GHQJDQ

WHPXDQQ\D��VHUWD�MDUDN�GLULQ\D�GHQJDQ�SHPEDFD�

NH� GDODP� WDEHO�WDEHO� GDQ� VXPDULHV�� EHUGDVDU

EHUEDJDL�YDULDEHO��KLSRWHVLV��GDQ�SURSRVLVL�\DQJ

PHQJDQWDUNDQ�VHEXDK� WHRUL�NHSDGD�NDVXV�NDVXV

GDQ�HIHN�HIHN�WHUWHQWX�

%DJL�SHQXOLVDQ�LOPLDK�NXDOLWDWLI��VRVRN�SHQXOLV

PHPDQJ�VHSHUWL�PHQJDGDNDQ�SHUELQFDQJDQ�NHSDGD

SHPEDFD� GL� WLDS� EDJLDQ� ODSRUDQQ\D�� +DO� LQL

PHOHWDNNDQ�SHQXOLV�NH�GDODP�UXDQJ�SXEOLN�VHEDJDL

SHPEDZD� SHUVRDODQ� \DQJ� SHQXK� SHUVRQDOLWDV�

³7KDW� JLYHV� WKH�ZULWHU� D� SXEOLF� SHUVRQD�´� NDWD

1RUPDQ�.�'HQ]LQ�������������

3HUVRDODQ�SHUVRDODQ�PDFDP�IHPLQLVW��HWKQLF

PRGHOV��DWDX�FXOWXUDO�VWXGLHV��GLVDPSDLNDQ�SHQXOLV

VHEDJDL� VHEXDK� SHUVSHNWLI� \DQJ� GLKDUDSNDQ

PHPEHUL� SHQJHUWLDQ� WHUWHQWX� NHSDGD� SHPEDFD�

3HOEDJDL� SHPEDFD� GLDMDN�PHQJREURO�� VHFDUD

VXEMHNWLI��PHQJHQDL�VRDO�VRDO�VHSHUWL�IHPLQLV��JD\�

OHVELDQ��HWQLV�\DQJ� WHUWLQGDV��0DU[LV��NRQVWUXN�

VLRQLV��WHRUL�WHRUL�JURXQGHG��IHQRPHQRORJL��DWDX

WHNV�LQWHUDNVLRQLV�

-LND� LQWHUSUHWDVLQ\D�PHPDNDL� SDUDGLJPD

NRQVWUXNWLYLV� �FRQVWUXFWLYLVW��� SHQXOLV� PHP�

SUHVHWDVLNDQ�WHNV�EHUGDVDU�NHUDQJND�GHVDLQ�GDQ

SHPDKDPDQ�SHPDKDPDQ�WHUWHQWX��'DODP�LQWHUSUH�

WLYH�� DWDX� IHQRPRQHORJL�� SHQXOLV� PHQ\DMLNDQ

UHDOLWDV�UHDOLWDV� VRVLDO� \DQJ� WHODK� GLNRQVWUXNVL�

JHQHUDOLVDVL�JHQHUDOLVDVL� ORNDO�� SXVDW�SXVDW

LQWHUSUHWLI��NKDVDQDK�SHQJHWDKXDQ��LQWHUVXE\HN�

WLYLWDV�� SHPDKDPDQ�SHPDKDPDQ� SUDNWLV�� GDQ

SHPELFDUDDQ�SHPELFDUDDQ�WDN�XPXP��3DUD�SHQXOLV

IHPLQLV�ELDVDQ\D�PHQJHWHQJDKNDQ�SHUVRDODQ�JHQ�

GHU��UHIOH[LYLW\��HPRVL��GDQ�DQ�DFWLRQ�RULHQWDWLRQ

±�VHSHUWL��EDJDLPDQD�LGHRORJL�VLQJOH�SDUHQW�EHNHUMD

GL�VRDO�SHQGLGLNDQ��3DUD�SHQJDQXW�WHNV�WHNV�0DU[LV

GDQ�HPDQVLSDWRULV�PHQHNDQNDQ�SHQWLQJQ\D�WHUP�

WHUP�VHPDFDP�WLQGDNDQ��DFWLRQ���VWUXNWXU��NXOWXU�

GDQ�NHNXDVDDQ��\DQJ�GLNDLWNDQ�NH�GDODP�VRDO�VRDO

NHPDV\DUDNDWDQ�

&DWDWDQ�
�� *�(�*RUPDQ� DQG� 3DWHU� &OD\WRQ�� ������ 4XDOLWDWLYH

5HVHDFK� IRU� WKH� ,QIRUPDWLRQ�3URIHVVLRQDO�� D� 3UDFWLFDO

+DQGERRN�� ZLWK� FRQULEXWLRQ� IURP�0DUU\� /\QQ� 5LFH�

/LYHO\� DQG�/\Q�*RUPDQ�� /RQGRQ�� /LEUDU\�$VVRFLDWLRQ

3XEOLVKLQJ�
��:�� /DXUHQFH�1HXPDQ�������� 6RFLDO�5HVHDUFK�0HWKRGV�

4XDOLWDWLYH� DQG�4XDQWLWDWLYH� $SSURDFKHV�� WKLUG� HGL�

WLRQ��%RVWRQ��$OO\Q� DQG� %DFRQ
�� /DXUHO� 5LFKDUGVRQ�� ������ ³:ULWLQJ�$�0HWKRG� RI� ,Q�

TXLU\³�� GDODP�'HQ]LQ�	�/LQFROQ�� ������+DQGERRN� RI

4XDOLWDWLYH� 5HVHDUFK�� /RQGRQ�� 6$*(�3XEOLFDWLRQ��KOP�

����
�� ,JQDV� .OHGHQ�� ������ 6DVWUD� ,QGRQHVLD� GDODP� (QDP

3HUWDQ\DDQ�� (VDL�(VDL� 6DVWUD� GDQ� %XGD\D�� -DNDUWD�

37� 3XVWDND�8WDPD� *UDILWL�� EHUVDPD� )UHHGRP� ,QVWL�

WXWH�� -DNDUWD�� KOP�����
�� ,JQDV�.OHGHQ��RS�FLW��� KOP�����
�� *�(�*RUPDQ� DQG� 3DWHU� &OD\WRQ�� ������ 4XDOLWDWLYH

5HVHDFK� IRU� WKH� ,QIRUPDWLRQ�3URIHVVLRQDO�� D� 3UDFWLFDO

+DQGERRN�� ZLWK� FRQULEXWLRQ� IURP�0DUU\� /\QQ� 5LFH�

/LYHO\� DQG�/\Q�*RUPDQ�� /RQGRQ�� /LEUDU\�$VVRFLDWLRQ

3XEOLVKLQJ�
�� -RKQ�5�%DOGZLQ�� 6WHSKHQ�'�3HUU\��GDQ�0DV\�$QQH�0RIILW

�HG���� ������&RPPXQLFDWLRQ� 7KHRULHV� IRU� (YHU\GD\

/LYH�� %RVWRQ�� 3HRUVRQ�(GXFDWLRQ�� ,QV�
�� 1RUPDQ�.�'HQ]LQ�� ������ ³7KH�$UW� DQG� 3ROLWLFV� RI� ,Q�

WHUSUHWDWLRQ�´� GDODP�'HQ]LQ�	�/LQFROQ�� �����

+DQGERRN�RI�4XDOLWDWLYH�5HVHDUFK�
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