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3HQGDKXOXDQ

0HQXUXW� KDVLO� SHQJDPDWDQ� JXUX�PLWUD� GL� 60.

1HJHUL� �� 0DNDVVDU� GLWHPXNDQ� EDKZD� EDQ\DN

VLVZD� GDODP� EHODMDUQ\D� NXUDQJ� PHODNXNDQ

DNWLYLWDV�� PHUHND� NXUDQJ� WHUPRWLYDVL� EHODMDU�

GXGXN� EHUMDP�MDP� GHQJDQ� WLGDN�PHQFXUDKNDQ

SHUKDWLDQ�GDQ�SLNLUDQ�SDGD�VXDWX�SRNRN�EDKDVDQ�

EDLN�\DQJ�VHGDQJ�GLVDPSDLNDQ�JXUX�PDXSXQ�\DQJ

VHGDQJ� GLKDGDSL� GL� PHMD� EHODMDU�� .HJLDWDQ� LQL

KDPSLU� VHODOX� GLODNXNDQ� VLVZD� VHEDJDL� EHEDQ

GDULSDGD� XSD\D� DNWLI� XQWXN�PHPSHUGDODP� LOPX�

+DVLO�VXUYHL�DZDO�\DQJ�GLODNXNDQ�ROHK�WLP�SHQHOLWL

SDGD� EXODQ�0DUHW� ����� NHSDGD� HPSDW� NHORPSRN

EHODMDU�PDVLQJ�PDVLQJ� EHUDQJJRWDNDQ� �� �OLPD�

RUDQJ�WLDS�NHORPSRN�SDGD�NHODV���/DV�60.�1HJHUL

�� 0DNDVVDU� SDGD� PDWD� SHODMDUDQ� PHQJHODV

GHQJDQ� JDV�PHWDO� GLWHPXNDQ� EDKZD� KDQ\D� �

RUDQJ�DWDX����SHUVHQ�GDUL� MXPODK����VLVZD�\DQJ

PHODNXNDQ� DNWLYLWDV� EHUWDQ\D�� �� RUDQJ� DWDX� ��

SHUVHQ� \DQJ�PHODNXNDQ� DNWLYLWDV�PHQJHUMDNDQ

WXJDV� NLQHUMD�� �� RUDQJ� DWDX� ��� SHUVHQ� \DQJ

PHODNXNDQ� DNWLYLWDV�PHQFDWDW� SHQMHODVDQ� JXUX�

GDQ� KDQ\D� �� RUDQJ� DWDX� �� SHUVHQ� \DQJ�PDPSX

PHQ\HOHVDLNDQ� WXJDV� NLQHUMD� GHQJDQ� EHQDU�

%HUGDVDUNDQ� KDVLO� 8$1� 60.� �� 0DNDVVDU� WDKXQ

SHODMDUDQ� ���������� GHQJDQ� MXPODK� VLVZD�����

QLODL�UDWD�UDWD�KDVLO�EHODMDU�PHQJHODV�������WDKXQ

SHODMDUDQ� ���������� ������ GDQ� WDKXQ� SHODMDUDQ

���������� ����� �KWWS���HEWDQDV�RUJ� �QHPNRWD��

+DVLO� LQL� GLEDZDK� WDUJHW�PHQFDSDLDQ� NRPSHWHQVL

GDVDU�60.�1HJHUL���0DNDVVDU�VHEHVDU����SHUVHQ�

%HUGDVDUNDQ� KDVLO� GLVNXVL� WHQWDQJ� ³NXDOLWDV

SURVHV�GDQ�KDVLO�SHPEHODMDUDQ´�GL�NHODV�,�/DV�60.

1HJHUL� �� 0DNDVVDU� SDGD� EXODQ� $SULO � ����

WHULGHQWLILNDVL� EHEHUDSD� SHQ\HEDE� WHUMDGLQ\D

PDVDODK� WHUVHEXW� GLDWDV�� GLDQWDUDQ\D� DGDODK

VLVZD�NXUDQJ�PHPLOLNL�NHWHUDPSLODQ�EHUWDQ\D��GDQ

PHQJHPXNDNDQ� LGH�� 3HQ\HEDE� \DQJ� SDOLQJ

PHQRQMRO� DGDODK� VLVZD� NXUDQJ� GLOLEDWNDQ� � GDODP

SURVHV� SHPEHODQMDUDQ�� VHKLQJJD�PHQJDNLEDWNDQ

DNWLYLWDV�� UHVSRQ� EDLN� VHFDUD� LQWHOHNWXDO�PDXSXQ

HPRVLRQDO��GDQ�PRWLYDVL�VLVZD�PHQJLNXWL�.%0�

%HUGDVDUNDQ� GDUL� KDVLO� GLVNXVL� WHUVHEXW� SHUOX

GLDGDNDQ� LQRYDVL� SHPEHODMDUDQ� GHQJDQ�EHEHUDSD

DOWHUQDWLI��GLDQWDUDQ\D�DGDODK�PRGHO�SHPEHODMDUDQ

ODQJVXQJ��PRGHO� SHPEHODMDUDQ� NRRSHUDWLI� GDQ

PRGHO� SHPEHODMDUDQ�NRQVWUXNWLYLVPH�� GDQ�PRGHO

VLNOXV� EHODMDU� XQWXN�PHPEHULNDQ� UHVSRQ� SRVLWLI

VHFDUD� NRQJNULW� GDQ� REMHNWLI� \DLWX� EHUXSD� XSD\D

XQWXN� PHPEDQJNLWNDQ� SDUWLVLSDVL� VLVZD�� EDLN

GDODP�EHQWXN�NRQWULEXWLI�PDXSXQ�LQLVLDWLI��%HQWXN

SDUWLVLSDVL�NRQWULEXWLI�GDQ�LQLVLDWLI�LQL�DNDQ�PDPSX

PHPEHQWXN� VLVZD� XQWXN� VHODOX� DNWLI� GDQ� NUHDWLI

GDODP�EHODMDU�VHKLQJJD�PHUHND�VDGDU�EDKZD�LOPX

LWX� KDQ\D� ELVD� GLSHUROHK� PHODOXL� XVDKD� NHUDV

VHNDOLJXV� PHQ\DGDUL� PDNQD� GDQ� DUWL� SHQWLQJ

EHODMDU�� 6DODK� VDWX�PRGHO� EHODMDU� \DQJ� GLDQJJDS

SDOLQJ� HILVLHQ� GDQ� HIHNWLI� DGDODK�PRGHO� VLNOXV

EHODMDU� GHQJDQ� SHQGHNDWDQ� NRQVWUXNWLVYLV�

5HQGDKQ\D� NXDOLWDV� SURVHV� GDQ� KDVLO� EHODMDU

PHQJHODV�JDV�PHWDO�VLVZD��60.�1HJHUL���0DNDVVDU�

VHEHQDUQ\D� DNDU� SHUPDVDODKDQQ\D� WHUOHWDN� SDGD

NXDOLWDV� SURVHV� SHEHODMDU� GDQ� KDVLO� EHODMDU� \DQJ

WLGDN�PDNVLPDO�� $NLEDWQ\D� EDQ\DN� VLVZD� \DQJ

NXUDQJ� WHUPRWLYDVL� EHODMDU�� SHQJHWDKXDQ

PHQJHODV� JDV�PHWDO� \DQJ� GLSHODMDUL� WLGDN�8QWXN

PHPHFDKNDQ�PDVDODK� WHUVHEXW� GDSDW� GLWHUDSNDQ

EHEHUDSD� DOWHUQDWLI�� GLDQWDUDQ\D� DGDODK

GLWHUDSNDQ�� ���PRGHO� SHPEHODMDUDQ� ODQJVXQJ�

0RGHO� SHPEHODMDUDQ� ODQJVXQJ�PHQJHPEDQJNDQ

EHODMDU� VLVZD� WHQWDQJ� SHQJHWDKXDQ� SURVHGXUDO

GDQ� SHQJHWDKXDQ� GHNODUDWLI� \DQJ� WHUVWUXNWXU

GHQJDQ�EDLN�GDQ�GDSDW�GLSHODMDUL�VHODQJNDK�GHPL

VHODQJNDK� �1XU�� ������� .HNXUDQJDQ� SHQHUDSDQ

PRGHO� LQL�DGDODK� VLVZD� WLGDN�VHSHQXKQ\D� WHUOLEDW

ODQJVXQJ� GDODP� SHPEHODMDUDQ�� PHQJDNLEDWNDQ

VLVZD� WLGDN� PHPLOLNL� NHPDPSXDQ� XQWXN

PHQJNRQVWUXNVL� SHQJHWDKXDQ� GDQ� NHWHUDPSLODQ

VHQGLUL�����PRGHO�SHPEHODMDUDQ�NRRSHUDWLI��0RGHO

SHPEHODMDUDQ�NRRSHUDWLI��PHQXUXW�$UHQGV� ������

GLNHPEDQJNDQ� XQWXN�PHQFDSDL� �� �GXD�� WXMXDQ

SHPEHODMDUDQ� \DQJ� SHQWLQJ�� \DLWX�� SHQHULPDDQ

WHUKDGDS�NHUDJDPDQ��GDQ�NHWHUDPSLODQ�VRVLDO��1XU�

������� .HNXUDQJDQ� PRGHO� SHPEHODMDUDQ� NR�

RSHUDWLI��WLGDN�PHQLWLN�EHUDWNDQ�SDGD�SURGXN�DWDX

KDVLO�DNDGHPLN��DNDQ�WHWDSL�KDQ\D�PHQJXWDPDNDQ

LQWHUDNVL�VRVLDO��GDQ����PRGHO�VLNOXV�%HODMDU��0RGHO

VLNOXV� EHODMDU� DGDODK� VXDWX� SHQGHNDWDQ� SHP�

EHODMDUDQ� GHQJDQ�PHQJLNXWL� SROD� WHUWHQWX� \DQJ

WHUGLUL� GDUL� WLJD� WDKDS�� \DNQL�� WDKDS� HNVSORUDVL�

WDKDS� SHQJHQDODQ� NRQVHS�� GDQ� WDKDS� SHQHUDSDQ

NRQVHS� �+HUURQ�� ������

%HUGDVDUNDQ� DOWHUQDWLI� SHPHFDKDQ�PDVDODK

WHUVHEXW� GL� DWDV�� GLSLOLK� DOWHUQDWLI� \DQJ� NHWLJD�

GHQJDQ�SHUWLPEDQJDQ�EDKZD�PRGHO�VLNOXV�EHODMDU

GDSDW� PHOHQJNDSL� NHNXUDQJDQ� EDLN� PRGHO

SHPEHODMDUDQ� ODQJVXQJ� PDXSXQ� PRGHO� SHP�

EHODMDUDQ� NRRSHUDWLI�� 3HQGHNDWDQ� SHPEHODMDUDQ

VLNOXV� EHODMDU� GLVDPSLQJ�PHQLWLN� EHUDWNDQ� SDGD

KDVLO� EHODMDU� GDQ� MXJD� LQWHUDNVL� VRVLDO� �+HUURQ�
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GL� DWDV��PDND�PDVDODKQ\D� GLNHPXNDNDQ� VHEDJDL

EHULNXW�� ��� %DJDLPDQD� FDUD� DJDU�PHODOXL�PRGHO

VLNOXV� EHODMDU� GDSDW� GLWLQJNDWNDQ� SURVHV

SHPEHODMDUDQ�PHQJHODV� GHQJDQ� JDV�PHWDO� VLVZD

NHODV�;,,��60.�1HJHUL���0DNDVVDU"����%DJDLPDQD

FDUD� DJDU� PHODOXL� PRGHO� VLNOXV� EHODMDU� GDSDW

GLWLQJNDWNDQ�KDVLO� �EHODMDU��PHQJHODV�GHQJDQ�JDV

PHWDO�VLVZD�NHODV�;,,��60.�1HJHUL���0DNDVVDU"

7XMXDQ� XPXP� SHQHOLWLDQ� LQL� DGDODK� ³PHQJ�

LPSOHPHQWDVLNDQ� PRGHO� 6LNOXV� %HODMDU� XQWXN

PHQLQJNDWNDQ� NXDOLWDV� SURVHV� SHPEHODMDUDQ� GDQ

KDVLO�EHODMDU�PHQJHODV�GHQJDQ�JDV�PHWDO�GL�NHODV

;,,� 60.� 1HJHUL� �� 0DNDVVDU´�� 7XMXDQ� NKXVXV

SHQHOLWLDQ� LQL� DGDODK� XQWXN�PHQHPXNDQ� FDUD�� ��

PHQLQJNDWNDQ� SURVHV� SHPEHODMDUDQ� PHQJHODV

JDV�PHWDO�PHODOXL�PRGHO� VLNOXV� EHODMDU� GL� � NHODV

;,,�60.�1HJHUL���0DNDVVDU��GDQ����PHQLQJNDWNDQ

KDVL O� EHODMDU� VLVZD� SDGD� PDWHUL� SHODMDUDQ

PHQJHODV�JDV�PHWDO�VLVZD�NHODV�;,,��60.�1HJHUL

�� 0DNDVVDU"

.DMLDQ�/LWHUDWXU

3HODMDUDQ�0HQJHODV�'HQJDQ�*DV�0HWDO

3HQJHODVDQ� GHQJDQ� JDV�PHWDO� GLODNXNDQ� GHQJDQ

PHPEDNDU� EDKDQ�EDNDU� JDV� GHQJDQ�2
�
� VHKLQJJD

PHQLPEXONDQ� Q\DOD� DSL� GHQJDQ� VXKX�\DQJ� GDSDW

PHQFDLUNDQ� ORJDP�PHWDO� LQGXN� GDQ� ORJDP�PHWDO

SHQJLVL��:LU\RVXPDUWR�+���GDQ�2NXPXUD��7�������

����� 6HEDJDL� EDKDQ� EDNDU� GDSDW� GLJXQDNDQ� JDV�

JDV� DVHWLOHQ�� SURSDQ� DWDX� KLGURJHQ�� *DV�PHWDO

WLGDN�PHPHUOXNDQ� WHQDJD� OLVWULN��PDND� ODV�PHWDO

EDQ\DN� GLSDNDL� GL� ODSDQJDQ� ZDODXSXQ� SH�

PDNDLDQQ\D� WLGDN� VHEDQ\DN� ODV� EXVXU� HOHNWURGD

WHUEXQJNXV�

$ODW�DODW�*DV�0HWDO

'DODP� SHQJHODVDQ� JDV�PHWDO� GLSHUOXNDQ� DODW� ODV

PHWDO�\DQJ�WHUGLUL�GDUL�SHQ\HPEXU�GDQ�SHPEDNDU�

'DODP�SUDNWHN�WHUGDSDW�GXD�MHQLV�DODW�\DLWX�MHQLV

WHNDQDQ�UHQGDK�\DQJ�GLJXQDNDQ�XQWXN�JDV�PHWDO

EHUWHNDQDQ� VDPSDL� ����� PP+J� GDQ� MHQLV

WHNDQDQ� VHGDQJ� XQWXN� WHNDQDQ� DQWDUD� ���

VDPSDL� �����PP+J�� 3DGD� MHQLV� WHNDQDQ� UHQGDK

JDV�PHWDO�WHULVDS�ROHK�VHPEXUDQ�JDV�RNVLJHQ�GDQ

ELDVDQ\D�JDV�PHWDO�GLGDSDWNDQ�ODQJVXQJ�GDUL�DODW

SHQJKDVLO� JDV�� 6HGDQJNDQ� SDGD� MHQLV� WHNDQDQ

VHGDQJ� JDV� PHWDO� GLODUXWNDQ� GDQ� GLPDVXNNDQ

GDODP�ERWRO�ERWRO�JDV��'HQJDQ�WHNDQDQ�JDV�PHWDO

VHGDQJ� GDSDW� GLKDVLONDQ� NXDOLWDV� ODV� \DQJ� OHELK

PHUDWD�� 'L� VDPSLQJ� LWX� SDGD� WHNDQDQ� VHGDQJ

EDKD\D� WHUMDGLQ\D� DSL� EDOLN� MXJD� WLGDN� DGD�

VHGDQJNDQ� SDGD� MHQLV� WHNDQDQ� UHQGDK� GHQJDQ

DODW� SHQJKDVLO� JDV� \DQJ� GLKXEXQJNDQ� ODQJVXQJ

EDKD\D� WHUVHEXW� VHODOX� DGD�� 8QWXN�PHQJKLQGDUL

EDKD\D� LQL�PDND� SDGD� VLVWHP� SLSDQ\D� GLSDVDQJ

VXDWX�DODW� SHQJDPDQ� \DQJ� WHUHQGDP� DLU�

*DV�PHWDO�WHNDQDQ�VHGDQJ�GLKDVLONDQ�GHQJDQ

PHODUXWNDQ�JDV�PHWDO�NH�GDODP�DVHWRQ�\DQJ�WHODK

GLVHUDS� ROHK� ]DW� EHUSRUL� \DQJ� WHUVLPSDQ� GDODP

ERWRO� JDV�� &DUD� LQL� GLGDVDUNDQ� DWDV� VLIDW� DVHWRQ

\DQJ� GDSDW�PHODUXWNDQ� JDV�PHWDO� GDODP� MXPODK

\DQJ� EHVDU��'HQJDQ� FDUD� LQL� ELDVDQ\D� JDV�PHWDO

GDSDW� GLWHNDQ� VDPSDL� ��� NJ�FP�� GDQ� NDUHQD

WHUVLPSDQ� GDODP� ERWRO�ERWRO� EDMD� PDND� SHQJ�

JXQDDQQ\D�GDQ�SHQJDQJNXWDQQ\D�VDQJDW�PXGDK�

3HQJJXQDDQ�GDQ�)OXNV�<DQJ�'LSHUOXNDQ

3HQJHODVDQ� JDV�PHWDO� GDSDW� GLJXQDNDQ� XQWXN

PHQJHODV� EHUPDFDP�PDFDP� ORJDP�� .DGDQJ�

NDGDQJ� GDODP� SHQJHODVDQ�PHWDO� GLJXQDNDQ� MXJD

IOXNV� XQWXN�PHPSHUEDLNL� VLIDW�VLIDW� ORJDP� ODV�

GHUDMDW� NHFDLUDQ� ORJDP� FDLU��PHQDKDQ� SHODUXWDQ

JDV�DWDX�XQWXN�PHQJ�KLQGDUL�RNVLGDVL�SDGD�ORJDP

FDLU�� )OXNV� SDGD� SHQJHODVDQ� LQL� ELDVDQ\D� DGDODK

FDPSXUDQ� DQWDUD� ERUDNV� VHUEXN� JDV� GDQ� DWDX

DQWDUD� DVDP� ERULN�� ERUDNV� GDQ� QDWULXP� IRVIDW�

3HQJJXQDDQ� GDQ� NRPSRVLVL� GDUL� IOXNV� WHUJDQWXQJ

SDGD� ORJDP�\DQJ�DNDQ�GLODV�

3HPRWRQJDQ�%DMD�GHQJDQ�*DV�0HWDO

&DUD�FDUD� SHPRWRQJDQ� EDMD� \DQJ� SDOLQJ� EDQ\DN

GLJXQDNDQ� DGDODK� SHPRWRQJDQ� GHQJDQ

PHQJJXQDNDQ� JDV� PHWDO�� 3DGD� SHUPXODDQ

SHPRWRQJDQ�� EDMD� GLSDQDVNDQ� OHELK� GXOX�GHQJDQ

DSL�JDV�PHWDO�VDPSDL�PHQFDSDL�VXKX�DQWDUD����

VDPSDL� ����&�� .HPXGLDQ� JDV�PHWDO� EHUWHNDQDQ

WLQJJL� DWDX� JDV� SHPRWRQJ� ODLQQ\D� GLVHPEXUNDQ
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NH� EDJLDQ� \DQJ� GLSDQDVNDQ� WHUVHEXW� GDQ� WHU�

MDGLODK� SURVHV� SHPEDNDUDQ� \DQJ� PHPEHQWXN

RVNLGD� EHVL�� .DUHQD� WLWLN� FDLU� RNVLGD� EHVL� OHELK

UHQGDK� GDUL� EDMD��PDND� RNVLGD� WHUVHEXW�PHQFDLU

GDQ� WHUKHPEXV� ROHK� JDV� SHPRWRQJ��'HQJDQ� LQL

WHUMDGL� SURVHV� SHPRWRQJDQ�

+DVLO�SHPRWRQJDQ�LQL�GLQ\DWDNDQ�EDLN�DSDELOD

PHPHQXKL� V\DUDW�V\DUDW�� ��� DOXU� SRWRQJ� KDUXV

FXNXS� NHFLO�� ��� SHUPXNDDQ� SRWRQJ� KDUXV� KDOXV�

���WHUDN�KDUXV�PXGDK�WHUNHOXSDV��GDQ����VLVL�DWDV

SHPRWRQJDQ�PHPEXODW�� $ODW� SHWRQJ� LQL� ELDVDQ\D

GLNHORPSRNNDQ� GDODP� MHQLV�MHQLV� WHNDQDQ� UHQGDK

GDQ� WHNDQDQ� VHGDQJ�� 6HGDQJNDQ� SHODNVDQDDQ

GLEDJL� GDODP� SHODNVDQDDQ� GHQJDQ� WDQJDQ� GDQ

SHODNVDQDDQ�RWRPDWLN�GL�PDQD�DODW�SRWRQJ�GLOHWDN�

NDQ� SDGD� NHUHWD� \DQJ� GLJHUDNNDQ�GHQJDQ�PRWRU�

.XDOLWDV�3URVHV�3HPEHODMDUDQ

�3HPEHODMDUDQ�GDSDW�GLDUWLNDQ�VHEDJDL�SHUXEDKDQ

GDODP� NHPDPSXDQ�� VLNDS�� DWDX� SHULODNX� VLVZD

\DQJ� UHODWLI� SHUPDQHQ� VHEDJDL� DNLEDW� GDUL

SHQJDODPDQ� DWDX� SHODWLKDQ�� 3HUXEDKDQ� NH�

PDPSXDQ� \DQJ� KDQ\D� EHUODQJVXQJ� VHNHMDS� GDQ

NHPXGLDQ� NHPEDOL� NH� SHULODNX� VHPXOD� PH�

QXQMXNNDQ�EHOXP� WHUMDGL� SHULVWLZD� SHPEHODMDUDQ�

ZDODXSXQ�PXQJNLQ� WHUMDGL� SHQJDMDUDQ�

'DODP�UDQJND�SHPEHODMDUDQ�PDND�JXUX�GDSDW

PHQ\XVXQ� DFDUD� SHPEHODMDUDQ� \DQJ� FRFRN

GHQJDQ� WDKDS�WDKDS� GDQ� IDVH�IDVH� EHODMDU�� 3ROD

KXEXQJDQ� DQWDUD� IDVH� EHODMDU� GHQJDQ� FDUD�FDUD

SHPEHODMDUDQ� WHUVHEXW� GDSDW� GLOXNLVNDQ� GDODP

7DEHO����GDODP�'LPL\DWL�	�0XGMLRQR��������

3LDJHW� PHQ\DUDQNDQ� DJDU� GDODP� SHP�

EHODMDUDQ� JXUX� PHPLOLK� PDVDODK� \DQJ� EHUFLUL

NHJLDWDQ�SUHGLNVL��HNVSHULPHQWDVL��GDQ�HNVSODQDVL

�GDODP�'LPL\DWL�	�0XGMLRQR���������5RJHU��GDODP

'LPL\DWL� 	� 0XGMLRQR�� ������� PHQJHPXNDNDQ

ODQJNDK�ODQJNDK� SHPEHODMDUDQ� \DQJ� SHUOX

GLODNXNDQ� ROHK� JXUX�� \DLWX�� ��� JXUX� PHPEHUL

NHSHUFD\DDQ� NHSDGD� NHODV� DJDU� NHODV�PHPLOLK

EHODMDU� VHFDUD� WHUVWUXNWXU�� ��� JXUX� GDQ� VLVZD

PHPEXDW�NRQWUDN�EHODMDU�����JXUX�PHQJJXQDNDQ

PHWRGH�LQNXLUL��DWDX�EHODMDU�PHQHPXNDQ��GLVFRY�

HU\� OHDUQLQJ��� ��� JXUX� PHQJJXQDNDQ�PHWRGH

VLPXODVL�����JXUX�PHQJDGDNDQ� � ODWLKDQ�NHSHNDDQ

DJDU� VLVZD�PDPSX�PHQJKD\DWL� SHUDVDDQ� GDQ

EHUSDUWLVLSDVL� GHQJDQ� NHORPSRN� ODLQ�� ��� JXUX

EHUWLQGDN� VHEDJDL� IDVLOLWDWRU� EHODMDU�� GDQ� ��

VHEDLNQ\D� JXUX� PHQJJXQDNDQ� SHQJDMDUDQ

EHUSURJUDP�� DJDU� WHUFLSWD� SHOXDQJ� EDJL� VLVZD

XQWXN�PHQLPEXONDQ� NUHDWLYLWDV�

.HWLJD� SDQGDQJDQ� SHPEHODMDUDQ� GL� DWDV

PHUXSDNDQ� EDJLDQ� NHFLO� GDUL� SDQGDQJDQ� \DQJ

DGD��8QWXN�PHQFDSDL�NXDOLWDV�SHPEHODMDUDQ��\DQJ

SHUOX�NLWD�SHUKDWLNDQ�DGDODK�WHRUL�SVLNRORJL�EHODMDU

GDQ�WHRUL�WHRUL�\DQJ�UHOHYDQ�EDJL�ELGDQJ�VWXGL�\DQJ

GLDMDUNDQ�� VHUWD� GLSHUOXNDQ� NHPDPSXDQ�PH�

ODNXNDQ�LQRYDVL�LQRYDVL�SHPEHODMDUDQ�\DQJ�VHVXDL

GHQJDQ� NRQGLVL� SHULODNX� VLVZD� EHODMDU�

0HQXUXW�6XMDQD��������DGD�EHEHUDSD�NULWHULD

\DQJ�ELVD�GLJXQDNDQ�GDODP�PHQLODL�NXDOLWDV�SURVHV

SHPEHODMDUDQ�� \DNQL�� ��� NRQVLVWHQVL� NHJLDWDQ

EHODMDU� PHQJDMDU� �.%0�� GHQJDQ� NXULNXOXP�� ��

NHWHUODNVDQDDQ�ROHK�JXUX�����NHWHUODNVDQDDQ�ROHK

7DEHO� ���+XEXQJDQ� DQWDUD� )DVH� %HODMDU� GDQ� $FDUD� 3HPEHODMDUDQ

$VSHN� )DVH�%HODMDU� $FDUD�3HPEHODMDUDQ�

3HUVLDSDQ�XQWXN�

EHODMDU�

���0HQJDUDKNDQ�SHUKDWLDQ�

���(NVSHNWDVL�
���5HWULYDO��LQIRUPDVL�GDQ�

NHWHUDPSLODQ�XQWXN�PHPRUL�

NHUMD��

0HQDULN�SHUKDWLDQ�VLVZD�GHQJDQ�

NHMDGLDQ�\DQJ�WLGDN�VHSHUWL�
ELDVDQ\D��SHUWDQ\DDQ�DWDX�

SHUXEDKDQ�VWLPXOXV���

0HPEHULWDKX�VLVZD�PHQJHQDL�

WXMXDQ�EHODMDU�

3HPHUROHKDQ�GDQ�

XQMXN�SHUEXDWDQ�

���3HUVHSVL�VHOHNWLI�DWDV�VLIDW�

VWLPXOXV�

���6DQGL�VHPDQWLN�

���5HWULYDO�GDQ�UHVSRQV�

���3HQJXDWDQ�

0HQ\DMLNDQ�VWLPXOXV�\DQJ�MHODV�

VLIDWQ\D��

0HPEHULNDQ�ELPELQJDQ�EHODMDU�

0HPEHULNDQ�EDOLNDQ�LQIRUPDWLI�

5HWULYDO�GDQ�DOLK�

EHODMDU�

���3HQJLV\DUDWDQ��

���3HPEHUODNXDQ�VHFDUD�XPXP�

0HQLODL�SHUEXDWDQ�VLVZD��

0HQLQJNDWNDQ�UHWHQVL�GDQ�DOLK�

EHODMDU�

�



���

1XUODHOD�� 0��7DZLO�� /XNPDQ� %��$EEDV�0�� /��7DPDOXGGLQ�� 6\DKULO�5�� 5DQL�� ,PSOHPHQWDVL� 0RGHO�6LNOXV� %HODMDU� �OHDUQLQJ� &\FOH�

VLVZD�� ���PRWLYDVL� EHODMDU� VLVZD�� ��� NHDNWLIDQ

VLVZD� GDODP� NHJLDWDQ� EHODMDU�� ��� LQWHUDNVL� JXUX

GHQJDQ� VLVZD� GDQ� DQWDUD� VLVZD� � GHQJDQ� VLVZD�

���NHPDPSXDQ�DWDX�NHWHUDPSLODQ�JXUX�PHQJDMDU�

GDQ����KDVLO�EHODMDU�\DQJ�GLFDSDL�ROHK�VLVZD�

3HPEHODMDUDQ�0RGHO�6LNOXV�%HODMDU��/HDUQLQJ

&\FOH�

6LVZD� PHPSXQ\DL� SHQJDODPDQ� KLGXS� GDODP

GLULQ\D�VHEDJDL�NRQVHSVL�DZDO��$SDELOD�NLWD�XQJNDS

NRQVHS�DZDO�PHUHND��PDND�GHQJDQ�PXGDK�VLVZD

WHUVHEXW� GDSDW�PHQHULPD� SHQJHWDKXDQ�PDWHUL

EDUX�NDUHQD�VLVZD�WHUVHEXW�VHFDUD�WLGDN�ODQJVXQJ

PHPEDQJXQ� SHQJHWDKXDQQ\D� VHQGLUL�� 0RGHO

SHPEHODMDUDQ� WHUVHEXW�PHQXUXW� 5DWQD� ������

GLNHQDO� GHQJDQ�PRGHO� NRQVWUXNWLYLVPH� �GDODP

6XSDUQR�� ������

0RGHO� NRQVWUXNWLYLVPH� DGDODK� VDODK� VDWX

SDQGDQJDQ� WHQWDQJ� SURVHV� SHPEHODMDUDQ� \DQJ

PHQ\DWDNDQ� EDKZD� GDODP� SURVHV� EHODMDU

�SHUROHKDQ� SHQJHWDKXDQ�� GLDZDOL� GHQJDQ

WHUMDGLQ\D� NRQIOLN� NRJQHWLI�� .RQIOLN� NRJQHWLI� LQL

KDQ\D�GDSDW�GLDWDVL�PHODOXL�SHQJHWDKXDQ�GLUL��VHOI�

UHTXODWLRQ��� 0HQXUXW� +HUURQ� �������� SDGD� DNKLU

SURVHV� EHODMDU�� SHQJHWDKXDQ� DNDQ� GLEDQJXQ

VHQGLUL� ROHK� DQDN� PHODOXL� SHQJHODPDQQ\D� GDUL

KDVLO� LQWHUDNVL�GHQJDQ� OLQJNXQJDQQ\D��GDODP�1XU�

:LNDQGXUL�������

.RQIOLN�NRJQLWLI�WHUVHEXW�WHUMDGL�VDDW�LQWHUDNVL

DQWDUD� NRQVHSVL� DZDO� \DQJ� GLPLOLNL� DQDN� GHQJDQ

IHQRPHQD� EDUX� \DQJ� GDSDW� GLLQWHJUDVLNDQ� EHJLWX

VDMD�� VHKLQJJD� GLSHUOXNDQ� SHUXEDKDQ�PRGLILNDVL

VWUXNWXU� NRJQLWLI� �VNHPDWD�� XQWXN�PHQFDSDL� NH�

VHLPEDQJDQ�� 3HULVWLZD� LQL� DNDQ� WHUMDGL� VHFDUD

EHUNHODQMXWDQ� VHODPD� VLVZD�PHQHULPD� SHQJH�

WDKXDQ�EDUX��7HUMDGLQ\D�SURVHV�PRGLILNDVL�VWUXNWXU

NRJQLWLI�GDSDW�GLOLKDW�SDGD�*DPEDU���

6HFDUD� ULQFL�PHQXUXW� +LOGD� ������� �GDODP

6DJDOD�� ������ GDSDW� GLNHPXNDNDQ� EDKZD�GDODP

NHJLDWDQ� EHODMDU�PHQJDMDU�PHQJDFX� SDGD�PRGHO

NRQVWUXNWLYLVPH� VHRUDQJ� SHQGLGLN� �JXUX�� KDUXV

PHPSHUKDWLNDQ� KDO�KDO� VHEDJDL� EHULNXW�� ��

0HQJDNXL� DGDQ\D� NRQVHSVL� DZDO� \DQJ� GLPLOLNL

VLVZD�PHODOXL� SHQJDODPDQ�� ���0HQHNDQNDQ� SDGD

NHPDPSXDQ�PLQG�RQ� GDQ�KDQG�RQ�� ���0HQJDNXL

EDKZD� GDODP� SURVHV� SHPEHODMDUDQ� WHUMDGL

SHUXEDKDQ� NRQVHSWXDO�� ��� 0HQJDNXL� EDKZD

SHQJHWDKXDQ� WLGDN� GDSDW� GLSHUROHK� VHFDUD� SDVLI�

GDQ����0HQJXWDPDNDQ�WHUMDGLQ\D�LQWHUDNVL�VRVLDO�

0HQXUXW� +HUURQ� �������� VDODK� VDWX� VWUDWHJL

PHQJDMDU� XQWXN�PHQHUDSNDQ�PRGHO� NRQVWUXN�

WLYLVPH� LDODK� SHQJJXQDDQ� SHQGHNDWDQ� � �OHDUQLQJ

F\FOH����GDODP�1XU��:LNDQGXUL���������6LNOXV�EHODMDU

DGDODK� VXDWX� SHQGHNDWDQ� SHPEHODMDUDQ� GHQJDQ

PHQJLNXWL�SROD�WHUWHQWX�\DQJ�WHUGLUL�GDUL�WLJD�WDKDS�

\DLWX�

7DKDS�SHUWDPD��7DKDS�(NVSORUDVL

0HUXSDNDQ� WDKDS� DZDO� GDUL� VLNOXV� EHODMDU�� 7DKDS

HNVSORUDVL� LQL� GLPDNVXGNDQ� XQWXN� PHQJJDOL

NRQVHSVL� DZDO� VLVZD�� 'DODP� WDKDS� LQL� JXUX

EHUSHUDQ�VHFDUD�WLGDN�ODQJVXQJ��*XUX�PHUXSDNDQ

*DPEDU� ��� 6NHPD�3HUROHKDQ� 3HQJHWDKXDQ�6WDQREULGJH� �&RVWD��$O�� �����

�
�

+DVLO�EDUX��KDVLO�LQWHUDNVL�GHQJDQ�OLQJNXQJDQ��

6NHPD�

'LEDQGLQJNDQ�GHQJDQ�NRQVHSVL�DZDO�

7LGDN�FRFRN� $NRPRGDVL� FRFRN�

.HWLGDN�.HVHLPEDQJDQ�

-DODQ�EXQWX�
�WLGDN�PHQJHUWL��

�

.HWLGDN�VHLPEDQJDQ�

FRFRN�

.HVHLPEDQJDQ�

0HQJHUWL�

$VVLPLODVL�
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SHQJDPDW� \DQJ� WHODK� VLDS� GHQJDQ� EHUEDJDL

SHUWDQ\DDQ�JXQD�PHPEDQWX� VLVZD� �LQGLYLGX�DWDX

NHORPSRN���6LVZD�DNWLI�PHODNXNDQ�NHJLDWDQ�\DQJ

GDSDW� PHODWLK� NHWHUDPSLODQ� SURVHV�� VHSHUWL

PHQFDWDW��PHQJNRPXQLNDVLNDQ��PHQDIVLUNDQ� GDQ

VHEDJDLQ\D�� 8QWXN�PHQJHIHNWLINDQ�ZDNWX�PDND

NHJLDWDQ� PHQFDWDW� �PHPEXDW� UDQJNXPDQ�

WHQWDQJ� PDWHUL� SHODMDUDQ� GLWXJDVNDQ� NHSDGD

VLVZD�XQWXN�GLNHUMDNDQ�GL� UXPDK�

7DKDS�NHGXD���7DKDS�3HQJHQDODQ�.RQVHS

3DGD�WDKDS�LQL�JXUX�PHQJXPSXONDQ�LQIRUPDVL�GDUL

SDUD�VLVZD�EHUNDLWDQ�GHQJDQ�SHQJDODPDQ�PHUHND

GDODP� WDKDS� HNVSORUDVL�� 6HODQMXWQ\D� JXUX

PHPLQWD� VLVZD� PHQJXQJNDSNDQ� KDVLO� EDFDDQ

�UDQJNXPDQ�� \DQJ� WHODK�PHUHND� ODNXNDQ� SDGD

WDKDS� HNVSORUDVL�� 'L ODNXNDQ� GLVNXVL� GDQ

SHQJHQDODQ� NRQVHS�NRQVHS� \DQJ� GLEDKDV�� 7DKDS

LQL�EHUWXMXDQ�XQWXN�PHPSHUNHQDONDQ�NRQVHS�EDUX�

SHQMHODVDQ�� GDQ� SHPDQWDSDQ� NRQVHS� WHUVHEXW�

7DKDS�NHWLJD��7DKDS�3HQHUDSDQ�.RQVHS

3DGD� WDKDS� LQL� GLPDQD� JXUX�PHQ\LDSNDQ� VLWXDVL

\DQJ� GDSDW� GLSHFDKNDQ� EHUGDVDUNDQ�SHQJDODPDQ

HNVSORUDVL� GDQ� SHQJHQDODQ� NRQVHS�� 3DGD� WDKDS

LQL� GLEHULNDQ� SHUPDVDODKDQ� \DQJ� GDSDW� GL�

SHFDKNDQ� \DQJ� GDSDW� GLSHFDKNDQ� GHQJDQ

PHQHUDSNDQ�NRQVHS�NRQVHS�\DQJ�WHODK�GLMHODVNDQ

VHEHOXPQ\D�� 6LVZD� PHODNXNDQ� SHPHFDKDQ

PDVDODK� EHUXSD� SHQ\HOHVDLDQ� VRDO�VRDO� ODWLKDQ

\DQJ�EHUWXMXDQ�XQWXN�PHPDQWDSNDQ�NRQVHS�\DQJ

WHODK�PHUHND�PLOLNL�

7DKDSDQ�WDKDSDQ� PRGHO� VLNOXV� EHODMDU

WHUVHEXW� VHFDUD� ULQJNDV� DNDQ� GLMHODVNDQ� SDGD

7DEHO��� �GLDGDSWDVL�GDUL�0H\HUV��������

+DVLO�3HQHOLWLDQ�\DQJ�5HOHYDQ

+DVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� <XVD�� $�$

��������PH\LPSXONDQ� EDKZD� WHUMDGL� SHQLQJNDWDQ

NXDOLWDV� SHPEHODMDUDQ� SHUKLWXQJDQ� NHNXDWDQ

NRQVWUXNVL� EDQJXQDQ� VHGHUKDQD� PHODOXL

SHQHUDSDQ�PRGHO� EHODMDU� VLNOXV� EHODMDU� GL� 60.

1HJHUL���%DQGXQJ��+DVLO�SHQHOLWLDQ�6XU\DQWL��������

PHQ\LPSXONDQ�EDKZD�GHQJDQ�PHQHUDSNDQ�PRGHO

SHPEHODMDUDQ�VLNOXV�EHODMDU��OHDUQLQJ�F\FOH��GDSDW

PHQLQJNDWNDQ� SHQJXDVDDQ� NRQVHS� �PDWHUL

SHPEHODMDUDQ���\DNQL�GLWXQMXNNDQ�GHQJDQ�DGDQ\D

SHQLQJNDWDQ� UDWD�UDWD� QLODL� KDVLO� WHV� VHEHVDU� ��

SHUVHQ� \DQJ� FXNXS� VLJQLILNDQ�� PHQLQJNDWNDQ

PRWLYDVL� EHODMDU� VLVZD� VHEHVDU� ��� SHUVHQ�� GDQ

MXJD�PHQLQJNDWNDQ� DNWLYLWDV� VLVZD� VHEHVDU� ��

SHUVHQ�

7DEHO����0RGHO�6LNOXV�%HODMDU

,QGLNDWRU�7DKDSDQ�

6LNOXV�

%HODMDU�
*XUX�� 6LVZD�

,�

(NVSORUDVL�

�

0HQJLGHQWLILNDVL�NRQVHS�\DQJ�

DNDQ�GLDMDUNDQ��*XUX�EHUSRVLVL�

VHEDJDL�IDVLOLWDWRU�

0HPXODL�PHQJHQDO�PDWHUL�

EDUX�DWDX�IHQRPHQD�EDUX�

GHQJDQ�ELPELQJDQ�PLQLPDO��

GLPDQD�IHQRPHQD�\DQJ�

GLVDMLNDQ�PHQDQWDQJ�

VWUXNWXU�PHQWDO�VLVZD�

�

,,�

3HQJHQDODQ�

.RQVHS�

0HPEDQWX�VLVZD�PHQJHP�

EDQJNDQ�NRQVHS�GHQJDQ�FDUD�

PHQJKXEXQJNDQ�NRQVHS�\DQJ�

GLSHUROHK�PHODOXL�HNVSORUDVL��

0HPELPELQJ�VLVZD�SDGD�SH�

PDKDPDQ�NRQVHS�EDUX�\DQJ�

EHUPDNQD��&DUD�\DQJ�GDSDW�

GLODNXNDQ�\DLWX�GHQJDQ�

PHQJHPEDQJNDQ�VWUDWHJL�

EHUWDQ\D�

�

0HQFRED�PHPDKDPL�NRQVHS�

EDUX�GDQ�EHUGLVNXVL�GDODP�

KDO�\DQJ�EHUNDLWDQ�GHQJDQ�

IHQRPHQD�SDGD�WDKDS�

HNVSORUDVL�

,,,�

$SOLNDVL�

0HQGXNXQJ�VLVZD�XQWXN�

PHQJXML�NHPDPSXDQQ\D�

GDODP�PHQHUDSNDQ�NRQVHS�

SDGD�VLWXDVL�\DQJ�EDUX��*XUX�

EHUSRVLVL�VHEDJDL�PHQWRU�

�

0HPSHUROHK�SHQJHWDKXDQ�

SHQJXDWDQ�SDGD�

SHUNHPEDQJDQ�VWUXNWXU�

PHQWDO�\DQJ�EDUX�

�
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.HUDQJND�%HUSLNLU

.XULNXOXP�7LQJNDW�6DWXDQ�3HQGLGLNDQ��.763��\DQJ

GLODNVDQDNDQ� VDDW� VHNDUDQJ� LQL� \DQJ� GLGDVDUNDQ

SDGD�� ��� NRPSHWHQVL� EHUNDLWDQ� GHQJDQ� NHPDP�

SXDQ� VLVZD�PHODNXNDQ� VHVXDWX� GDODP� EHUEDJDL

NRQWHNV������NRPSHWHQVL�PHQMHODVNDQ�SHQJDODPDQ

EHODMDU� \DQJ� GL ODOXL� VLVZD� XQWXN� PHQMDGL

NRPSHWHQ������NRPSHWHQVL�PHUXSDNDQ�KDVLO�EHODMDU

�OHDUQLQJ�RXWFRPH��\DQJ�PHQMHODVNDQ�KDO�KDO�\DQJ

GLODNXNDQ� VLVZD� VHWHODK�PHODOXL� SURVHV� SHPEH�

ODMDUDQ�����NHKDQGDODQ�NHPDPSXDQ�VLVZD�PHODNX�

NDQ� VHVXDWX� KDUXV� GLGHILQLVNDQ� VHFDUD� MHODV� GDQ

OXDV� GDODP� VXDWX� VWDQGDU� \DQJ� GDSDW�PHODOXL

NLQHUMD�\DQJ� GDSDW� GLXNXU�

8QWXN�PHQFDSDL� WXMXDQ� NXULNXOXP� LQL�PDND

GLSHUOXNDQ� VXDWX� SHQGHNDWDQ� SHPEHODMDUDQ� \DQJ

EHURULHQWDVL� SDGD� ³NRQWUXNWLYLV´�� 6DODK� VDWX

SHQGHNDWDQ�SHPEHODMDUDQ� \DQJ� GLPDNVXG� DGDODK

PRGHO�VLNOXV�EHODMDU��/HDUQLQJ�&\FOH���0RGHO�VLNOXV

EHODMDU�� VLVZD� PHPSXQ\DL� SHQJDODPDQ� KLGXS

GDODP� GLULQ\D� VHEDJDL� NRQVHSVL� DZDO�� VHKLQJJD

VLVZD� GHQJDQ� PXGDK� GDSDW� PHQHULPD

SHQJHWDKXDQ��PDWHUL� EDUX�NDUHQD� VLVZD� WHUVHEXW

VHFDUD� WDN� ODQJVXQJ� PHPEDQJXQ� SHQJH�

WDKXDQQ\D� VHQGLUL��0RGHO� SHPEHODMDUDQ� WHUVHEXW

PHQXUXW� 5DWQD� ������� GLNHQDO� GHQJDQ� GHQJDQ

PRGHO� NRQVWUXNWLYLVPH� �GDODP� 6XSDUQR�� ������

%HEHUDSD�NRQVHS�GDVDU�SHPLNLUDQ�SDUD�SHQJDQXW

SDKDP� NRQVWUXNWLYLVWLN� DQWDUD� ODLQ�� ��� LQGLYLGX

VHEDJDL� SHPURVHV� LQIRUPDVL� \DQJ� DNWLI� �6NHPS�

������ 6ROR�� ������� ��� WLQJNDK� ODNX� LQGLYLGX

GLWHQWXNDQ� ROHK� SHUVHSVL� GDQ� VHEHUDSD� EHVDU

NHWHUOLEDWDQ� LQGLYLGX� PHODNXNDQ� SHPURVHVDQ

�WUDQVIRUPDVL�� WHUVHEXW�� ��� EHODMDU�PHUXSDNDQ

SURGXN�LQWHUDNVL�DQWDUD�DSD�\DQJ�GLNHWDKXL�VLVZD�

LQIRUPDVL� \DQJ� PHUHND� WHPXL�� GDQ� DSD� \DQJ

PHUHND� ODNXNDQ� NHWLND� EHODMDU� �%UXQLQJ�� &KUDZ�

GDQ� 5RQQLQJ�� ������� ��� SHQJHWDKXDQ� KDVLO

SHPEHQWXNDQ� GDQ� GLVLPSDQ� GDODP� VXDWX� SDNHW

LQIRUPDVL��DWDX�VNHPD��\DQJ�WHUGLUL�GDUL�NRQWUXNVL

PHQWDO� JDJDVDQ� NLWD� �GDODP�6XSDUQR�������

'HQJDQ� PHQHUDSNDQ� SHQGHNDWDQ� PRGHO

VLNOXV� EHODMDU� LQL�PDND� GLKDUDSNDQ� JXUX�PDPSX

PHQLQJNDWNDQ� NXDOLWDV� SURVHV� SHPEHODMDUDQ� GL

NHODV��+DO�LQL�GLPXQJNLQNDQ�GDSDW�WHUFDSDL�NDUHQD

VLVWHP� SHPEHODMDUDQ� VHPDFDP� LQL� VLVZD� VHFDUD

ODQJVXQJ� WHUOLEDW� VHFDUD� DNWLI�PHODNXNDQ� SUDN�

WLNXP� GL� ODERUDWRULXP�ZRUVKRS�� 6HKLQJJD� VLVZD

PDPSX�PHQJNRQVWUXNVL� SHQJHWDKXDQ� VHQGLUL�

+LSRWHVLV�7LQGDNDQ

%HUGDVDUNDQ� DOWHUQDWLI� SHPHFDKDQ� \DQJ� GLSLOLK

GDODP� SHQHOLWLDQ� LQL�� PDND� KLSRWHVLV� WLQGDNDQ

GDODP�SHQHOLWLDQ�LQL�DGDODK��³'HQJDQ�PHQHUDSNDQ

PRGHO� VLNOXV� EHODMDU��PDND� GDSDW�PHQLQJNDWNDQ

NXDOLWDV� SURVHV� SHPEHODMDUDQ� GDQ� KDVLO� EHODMDU

PHQJHODV�JDV�PHWDO�VLVZD�NHODV�;,,�60.�1HJHUL��

0DNDVVDU�́

0HWRGH�3HQHOLWLDQ

/RNDVL�GDQ�:DNWX

3HQHOLWLDQ�WLQGDNDQ�LQL�PHUXSDNDQ�SHQJHPEDQJDQ

LQRYDVL� SHPEHODMDUDQ� GL� 60.�1HJHUL� ��0DNDVVDU

\DQJ�PHOLEDWNDQ�UHIOHNVL�GLUL�\DQJ�EHUXODQJ��\DLWX�

SHUHQFDQDDQ�� SHODNVDQDDQ� WLQGDNDQ�� REVHUYDVL

GDQ�HYDOXDVL��UHIOHNVL��GDQ�SHUHQFDQDDQ�XODQJ�GDQ

VHWHUXVQ\D�� 3HQHOLWLDQ� LQL� WHUGLUL� GDUL� �� VLNOXV

WLQGDNDQ� \DQJ� GLODNVDQDNDQ� SDGD� VLVZD� NHODV� ;

GL�60.�1HJHUL���0DNDVVDU��6HWLDS�VLNOXVQ\D�GLODN�

VDQDNDQ� VHWLDS� GXD� EXODQ� SDGD� SRNRN� EDKDVDQ

PHQJHODV� JDV�PHWDO� WDKXQ� DMDUDQ� ����������

6XEMHN

6XE\HN� SHQHOLWLDQ� LQL� DGDODK� VLVZD� NHODV� ,� 60.

1HJHUL���0DNDVVDU���WDKXQ�DMDUDQ������������6DWX

NHODV� ,� 60.� 1HJHUL� �� 0DNDVVDU� DNDQ�PHQMDGL

VXE\HN� GDUL� SHQHOLWLDQ� LQL� VHODPD� VDWX� VHPHVWHU�

3URVHGXU

3HODNVDQDDQ�3HQHOLWLDQ

3HUHQFDQDDQ� 7LQGDNDQ� 6LNOXV� ,��PHOLSXWL�� ��

0HQJRUJDQLVDVLNDQ� GDQ� 0HQJHFHN� IDVLOL WDV

ZRUVKRS� 0HQJHODV� JDV� PHWDO�� ��� 0HQJNOD�

VLILNDVLNDQ�PDWHUL�PDWHUL�SHQJDMDUDQ�GDUL�OLWHUDWXU

XWDPD� GDQ� PDWHUL� 0HQJHODV� JDV� PHWDO�� ��

3HQJHPEDQJDQ� VNHQDULR� SHPEHODMDUDQ� PRGHO

VLNOXV� EHODMDU� GDODP� EHQWXN� SHUDQJNDW� SHP�

EHODMDUDQ�� ��� 3HQJHPEDQJDQ� GUDI� EDKDQ

SHPEHODMDUDQ�0HQJHODV� � JDV�PHWDO�� WXJDV�WXJDV

GDQ� ODWLKDQ�� /HPEDU� .HJLDWDQ� 6LVZD� �/.6��� GDQ

)RUPDW� /DSRUDQ� 3UDNWLNXP� �)/3���3HODNVDQDDQ

�,PSOHPHQWDVL�� 7LQGDNDQ��PHOLSXWL�����0HQJ�

LGHQWLILNDVL� NHDGDDQ� VLVZD� EHUXSD� ���� NHVLDSDQ�

���� SHQJHWDKXDQ� DZDO�0HQJHODV� JDV�PHWDO�� GDQ

���� SHUDODWDQ� ZRUVKRS� \DQJ� GDSDW� GLRSH�

UDVLRQDONDQ�� ��� 0HQJHPEDQJNDQ� 0DWHUL� 3HQJ�

DMDUDQ� WHUPDVXN� FRQWRK�FRQWRK�� WXJDV�WXJDV�GDQ

ODWLKDQ�VRDO�VRDO�GDQ�ODWLKDQ�SHUWDQ\DDQ�GL�GDODP



���

-XUQDO� 3HQGLGLNDQ�GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU����0DUHW� ����

/HPEDU� .HJLDWDQ� 6LVZD� �/.6�� GDODP� VHWLDS

SHUWHPXDQ�� GDQ� ��� /DWLKDQ� SHQJXDVDDQ�PDWHUL

SHQJDMDUDQ�0HQJHODV��JDV�PHWDO��GDQ�PDWHUL�/.6

VHEHOXP� KDUL� SHPEHODMDUDQ��2EVHUYDVL� GDQ

(YDOXDVL��PHOLSXWL�����3HQJXPSXODQ�GDWD�PHODOXL

����OHPEDU�REVHUYDVL��DNWLYLWDV�VLVZD������DQJNHW��

UHVSRQ� GDQ�PRWLYDVL� VLVZD����� WHV� KDVLO� EHODMDU��

����KDVLO�SUDNWLNXP�VLVZD��GDQ�����KDVLO�MXUQDO�GL�

DU\� EXDWDQ� JXUX�� GDQ� ��� $QDOLVLV� GDWD� KDVLO

REVHUYDVL��$QDOLVLV�GDQ�5HIOHNVL�KDVLO�NHJLDWDQ

VLNOXV� ,��PHOLSXWL�� ���5HIOHNVL� GDUL� WLP� SHQHOLWL

EHUGDVDUNDQ� KDVLO�KDVLO� \DQJ� GLSHUROHK� GDUL� ���

KDVLO� REVHUYDVL�� ���� KDVLO� DQJNHW�� ���� WHV� KDVLO

EHODMDU�������KDVLO�SUDNWLNXP�VLVZD��GDQ�����MXUQDO�

GLDU\�EXDWDQ�JXUX�����0HQGLVNXVLNDQ�UHIOHNVL�\DQJ

WHODK�GLEXDW�EHUVDPD�JXUX�PHVLQ�GL�60.�1HJHUL��

0DNDVVDU�� GDQ� ��� 6RVLDOLVDVL� KDVLO� UHIOHNVL

�WHUPDVXN�GDODP�EHQWXN�VHPLQDU��GL�60.�1HJHUL

��0DNDVVDU�

3HUHQFDQDDQ�7LQGDNDQ�/DQMXWDQ�6LNOXV�,,�

PHOLSXWL�� D��0HUXPXVNDQ� WLQGDNDQ� VHODQMXWQ\D

�VLNOXV� ,,�� EHUGDVDUNDQ� KDVLO� UHIOHNVL� WLQGDNDQ

6LNOXV� ,�� /DQJNDK�ODQJNDK� \DQJ� GLODNXNDQ� GDODP

VLNOXV�,,�LQL�UHODWLI�VDPD�GHQJDQ�SHUHQFDQDDQ�GDQ

SHODNVDQDDQ�GDODP�VLNOXV���GHQJDQ�PHQJDGDNDQ

EHEHUDSD� SHUEDLNDQ� DWDX� SHQDPEDKDQ� VHVXDL

GHQJDQ� NHQ\DWDDQ� \DQJ� GLWHPXNDQ� GL� ODSDQJDQ

GDUL� KDVLO� UHIOHNVL�� E�� 3HODNVDQDDQ� WLQGDNDQ

VHODQMXWQ\D� 6LNOXV� ,,�� $QDO LVLV� GDWD� KDVLO

SHPDQWDXDQ� VLNOXV� ,,� �� GDQ� F�� 5HIOHNVL� KDVLO

NHJLDWDQ� VLNOXV� ,,�

3HQJXPSXODQ�'DWD

6XPEHU�'DWD�GDQ�-HQLV�'DWD

6XPEHU�GDWD�SHQHOLWLDQ�WLQGDNDQ� LQL�DGDODK�VLVZD

NHODV�NHODV�;,,�6HPHVWHU��60.�1HJHUL���0DNDVVDU�

-HQLV�GDWD�\DQJ�GLSHUROHK�GDUL�VXPEHU�GDWD�\DLWX�

���GDWD�NXDOLWDWLI�EHUXSD�GDWD�KDVLO�REVHUYDVL��GDQ

���GDWD�NXDQWLWDWLI�EHUXSD� VNRU�KDVLO�EHODMDU�

&DUD�3HQJXPSXODQ�'DWD

/DQJNDK�ODQJNDK� \DQJ� GLJXQDNDQ� GDODP

SHQJXPSXODQ� GDWD� GDODP�SHQHOLWLDQ� WLQGDNDQ� LQL

DGDODK�� ��� 'DWD� KDVLO� EHODMDU� NHWHUDPSLODQ

SVLNRPRWRU�� GL� PDQD� GDWD� KDVLO� EHODMDU

NHWHUDPSLODQ� SVLNRPRWRU� GLSHUROHK� GHQJDQ

PHQJJXQDNDQ� OHPEDU�REVHUYDVL�EHUXSD� FKHN�OLVW�

'DWD� LQL�GLSHUROHK�SDGD�VDDW�VLVZD�PHQJJXQDNDQ

DODW�DODW� SUDNWLNXP�� ��� 'DWD� KDVL O� EHODMDU

NHWHUDPSLODQ� VRVLDO�� GL�PDQD�'DWD� KDVLO� EHODMDU

NHWHUDPSLODQ� VRVLDO� GLSHUROHK� GHQJDQ�PHQJ�

JXQDNDQ� OHPEDU�REVHUYDVL�EHUXSD�FKHN�OLVW��'DWD

LQL� GLSHUROHK� SDGD� VDDW� VLVZD�PHODNXNDQ� GLVNXVL

NHODV�� GDQ�PHODNXNDQ� SUDNWLNXP� ILVLND�� ���'DWD

KDVLO� EHODMDU� NHWHUDPSLODQ� SURVHV�� GL�PDQD�'DWD

KDVLO� EHODMDU� NHWHUDPSLODQ� SURVHV� GLSHUROHK

GHQJDQ�PHQJJXQDNDQ� WHV� NHWHUDPSLODQ� SURVHV�

'DWD�LQL�GLSHUROHK�VDDW�VLVZD�PHODNXNDQ�REVHUYDVL�

SHQJDPDWDQ� SDGD� VXDWX� REMHN�� ��� 'DWD� KDVLO

EHODMDU�SURGXN��GL�PDQD�GDWD�KDVLO�EHODMDU�SURGXN

GLSHUROHK� GHQJDQ�PHQJJXQDNDQ� WHV� KDVLO� EHODMDU

ILVLND� �7+%)���'DWD� LQL� GLSHUROHK�SDGD�VDDW� VLVZD

PHQJHUMDNDQ� WHV� IRUPDWLI� GDQ� WHV� VXPDWLI� SDGD

DNKLU�VDWX�VLNOXV������'DWD�+DVLO�2EVHUYDVL�$NWLYLWDV

VLVZD��GL�PDQD�GDWD�KDVLO�REVHUYDVL�DNWLYLWDV�VLVZD

GLSHUROHK�GHQJDQ�PHQJJXQDNDQ�OHPEDU�REVHUYDVL

DNWLYLWDV�VLVZD��'DWD�LQL�GLSHUROHK�SDGD�VDDW�VLVZD

PHQJLNXWL�SURVHV�SHPEHODMDUDQ��GDQ����'DWD�+DVLO

2EVHUYDVL�3HQJHORODDQ�3HPEHODMDUDQ�0RGHO�6LNOXV

%HODMDU��GL�PDQD�GDWD�KDVLO�REVHUYDVL�SHQJHORODDQ

SHPEHODMDUDQ� PRGHO� VLNOXV� EHODMDU� � GLSHUROHK

GHQJDQ� PHQJJXQDNDQ� OHPEDU� REVHUYDVL

SHQJHORODDQ� SHPEHODMDUDQ�PRGHO� VLNOXV� EHODMDU�

'DWD� LQL� GLSHUROHK� SDGD� VDDW� JXUX�PHODNVDQDNDQ

SHPEHODMDUDQ� GL� NHODV�

$QDOLVD�'DWD

'DWD� \DQJ� WHUNXPSXO� VHODQMXWQ\D� GLDQDOLVLV

GHQJDQ�PHQJJXQDNDQ� WHNQLN� DQDOLVLV� VWDWLVWLN�

\DNQL�VWDWLVWLN�GHVNULSWLI��/DQJNDK�ODQJNDK�DQDOLVLV

GDWD�SHQHOLWLDQ� WLQGDNDQ�NHODV� LQL� DGDODK� VHEDJDL

EHULNXW�

D� $QDOLVLV��'DWD�+DVLO�%HODMDU��SURGXN�

'DODP� SHQHOLWLDQ� LQL� \DQJ� GLPDNVXG� GHQJDQ

WLQJNDW� SHQFDSDLDQ�NRPSHWHQVL� GDVDU� DGDODK

SHUVHQWDVH� SHQJXDVDDQ� LVL� GDQ� XQMXN� NHUMD

�SHUIRUPDQFH�� VLVZD� WHUKDGDS� NRPSHWHQVL

GDVDU� VHEHVDU� ��� SHUVHQ� GDUL� NRPSHWHQVL

GDVDU� \DQJ� WHODK� GLWHWDSNDQ� GDSDW� GLFDSDL�

6HODQMXWQ\D� DQDOLVLV� NHWXQWDVDQ� KDVLO� EHODMDU

GHQJDQ�PHQJJXQDNDQ� SHUVDPDDQ�SHUVDPD�

DQ�VHSHUWL�EHULNXW� LQL�

E� .HWXQWDVDQ� ,QGLNDWRU�7XMXDQ� 3HPEHODMDUDQ

6DWX� LQGLNDWRU�WXMXDQ� SHPEHODMDUDQ� WXQWDV

DSDELOD� SHUVHQWDVH� �3�� VLVZD� \DQJ�PHQFDSDL

LQGLNDWRU� SHPEHODMDUDQ� WHUVHEXW� ����t �
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5XPXV� SHUVHQWDVLQ\D� �3�� DGDODK� VHEDJDL

EHULNXW�

�
WS

N

5
� ����

5
3 [ ��������6XSUDSWR�������

'DODP� KDO� LQL�� 3� DGDODK� SHUVHQWDVH� NH�

WXQWDVDQ� LQGLNDWRU� SHPEHODMDUDQ��5
WS
� DGDODK

MXPODK� WXMXDQ�\DQJ� WXQWDV��GDQ�5
N
� � MXPODK

WRWDO� WXMXDQ�

F� .HWXQWDVDQ� ,QGLYLGX� GDQ�.ODVLNDO

6WDQGDU� \DQJ� GLJXQDNDQ� XQWXN�PHQHQWXNDQ

NHWXQWDVDQ� EHODMDU� VLVZD� \DQJ� GLWHWDSNDQ

GDODP� SHQHOLWLDQ� LQL� DGDODK� NHWXQWDVDQ

LQGLYLGX�� 6HRUDQJ� VLVZD� GDSDW� GLNDWDNDQ

WXQWDV� ELOD� SHUVHQWDVH� NHWXQWDVDQ� LQGLYLGX

�.,�� \DQJ� GLFDSDL� VHEHVDU� ����t �� 8QWXN

PHQ\DWDNDQ� EDQ\DNQ\D� VLVZD� \DQJ� WXQWDV

PHQJJXQDNDQ� UXPXV�

�
WW

WN

5
� � ����

5
., [ ����������6XSUDSWR�������

'DODP� KDO� LQL� .,� DGDODK� SHUHVHQWDVH

NHWXQWDVDQ�LQGLYLGX��5
WW
�DGDODK�MXPODK�WXMXDQ

SHPEHODMDUDQ� VLVZD� \DQJ� WXQWDV� SHU� � VLVZD�

GDQ� �5
WN
�  � MXPODK� WXMXDQ� SHPEHODMDUDQ

NHVHOXUXKDQ�

3HPEHODMDUDQ� VHFDUD� NODVLNDO� WXQWDV� DSDELOD

����t �� ,QGLYLGX� WXQWDV��8QWXN�PHQJKLWXQJ

NHWXQWDVDQ� EHODMDU� VHFDUD� NODVLNDO� GLKLWXQJ

GHQJDQ�PHQJJXQDNDQ� UXPXV�

�
W

N

5
� � ����

5
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'DODP� KDO� LQL� ..� DGDODK� SHUVHQWDVH

NHWXQWDVDQ� NODVLNDO�� 5
W
� DGDODK� MXPODK� VLVZD

\DQJ� WXQWDV�� GDQ� � 5
N
� DGDODK� MXPODK� VLVZD

NHVHOXUXKDQ�

$SDELOD�NULWHULD�GL�DWDV�EHOXP�WHUSHQXKL��PDND

SHUOX� GLDGDNDQ� SHQLQMDXDQ� XODQJ� SURVHV� GDUL

KDVLO� SHPEHODMDUDQ� \DQJ� VXGDK� GLODNXNDQ�

.HPXGLDQ�GLODNXNDQ�VLNOXV�NH�GXD�

G� $QDOLVLV�'DWD�+DVLO�EHODMDU�.HWHUDPSLODQ�6RVLDO

�DVSHN� DIHNWLI�

'DWD� KDVLO� EHODMDU� NHWHUDPSLODQ� VRVLDO� GDQ

SVLNRPRWRU� GLDQDOLVLV� GHQJDQ�PHQJJXQDNDQ

DQDOLVLV�GHVNULSWLI��\DNQL�PHQJKLWXQJ�UDWD�UDWD

SURVHQWDVH� NHWHUOLEDWDQ� VLVZD� GDODP� SURVHV

SHPEHODMDUDQ� ILVLND� \DQJ�PHOLSXWL�� ��� NHWH�

UDPSLODQ� EHUWDQ\D�� GDQ� PHQMDZDE�� ��

NHWHUDPSLODQ�PHQHULPD�SHQGDSDW�RUDQJ�ODLQ�

��� NHWHUDPSLODQ�PHQJHPXNDNDQ� SHQGDSDW

GDODP� GLVNXVL� NHODV�� GDQ� ��� NHWHUDPSLODQ

EHNHUMDVDPD� GDODP�PHODNXNDQ� SHUDNWLNXP

ILVLND�

H� $QDOLVLV�'DWD�+DVLO�EHODMDU�DVSHN�SVLNRPRWRU�

'DWD� KDVLO� EHODMDU� SVLNRPRWRU� GLDQDOLVLV

GHQJDQ� PHQJJXQDNDQ� DQDOLVLV� GHVNULSWLI�

\DNQL� PHQJ�KLWXQJ� UDWD�UDWD� SURVHQWDVH

NHWHUOLEDWDQ� VLVZD� GDODP� SURVHV� SHPEH�

ODMDUDQ� ILVLND� \DQJ�PHOLSXWL�� ��� NHWHSDWDQ

PHQ\LDSNDQ�PDWHULDO�����NHWHSDWDQ�SHPLOLKDQ

SHUNDNDV�� ��� NHWHUDPSLODQ�PHPDVDQJ�PDWH�

ULDO�����NHWHUDPSLODQ�PHQ\DPEXQJ�VXGXW�SDGD

SRVLVL�EDZDK�WDQJDQ�KRULVRQWDO��YHUWLNDO��GDQ

��� NHWHUDPSLODQ�PHQ\DPEXQJ� WXPSXO� SDGD

SRVLVL�EDKZD�WDQJDQ��KRULVRQWDO��YHUWLNDO�GDQ

GL� DWDV� NHSDOD�

I� $QDOLVLV�'DWD�$NWLYLWDV�6LVZD�GDQ�JXUX

'DWD� DNWLYLWDV� VLVZD� GDQ� JXUX� VHODPD

NHJLDWDQ� SHPEHODMDUDQ� GLFDWDW� GDODP� VHWLDS

NRWDN� SDGD� OHPEDU� REVHUYDVL� DNWLYLWDV� VLVZD

GDQ� JXUX�� 6HWLDS� NDWHJRUL� DNWLYLWDV� \DQJ

PXQFXO�� GLKLWXQJ� IUHNXHQVLQ\D� XQWXN� VHWLDS

DQJJRWD� NHORPSRN�� )UHNXHQVL� DNWLYLWDV� \DQJ

DNDQ� GLDQDOLVLV�� PHUXSDNDQ� UDWD�UDWD� GDUL

ODSRUDQ� NHGXD� SHQJDPDW� �GDODP�0DLGL\DK�

������

�� )UHNXHQVL� UDWD�UDWD�PDVLQJ�PDVLQJ� DNWLYLWDV

XQWXN�NHGXD�NHORPSRN�VDPSHO�SDGD�PDVLQJ�

PDVLQJ� SHUWHPXDQ�� GHQJDQ� UXPXV�

-XPODK� IUHNXHQVL� NDWHJRUL� DNWLYLWDV

\DQJ�PXQFXO� SDGD� SHUWHPXDQ� WHUVHEXW

%DQ\DNQ\D� DQJJRWD� NHGXD� NHORPSRN

\DQJ� KDGLU� SDGD� SHUWHPXDQ� WHUVHEXW

�� )UHNXHQVL� UDWD�UDWD�PDVLQJ�PDVLQJ� DNWLYLWDV

VHWLDS� VDWX� MDP� SHODMDUDQ� XQWXN� NHGXD

NHORPSRN� VDPSHO� SDGD�PDVLQJ�PDVLQJ� VXE

SRNRN� EDKDVDQ� GHQJDQ� UXPXV�

D��
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-XP�IUHN�� UDWD�UDWD�NDWHJRUL� DNWLYLWDV

WVE �\DQJ�PXQFXO�SDGD�VXE�SRNRN

EDKDVDQ� WHUWHQWX

%DQ\DNQ\D� MDP� SHODMDUDQ� XQWXN� VXE

SRNRN� EDKDVDQ� WHUVHEXW

�� 3HUVHQWDVH�UDWD�UDWD�PDVLQJ�PDVLQJ�DNWLYLWDV

XQWXN�NHGXD�NHORPSRN�VDPSHO�SDGD�PDVLQJ�

PDVLQJ� SHUWHPXDQ�� GHQJDQ� UXPXV�

D�

%DQ\DNQ\D� NRWDN� \DQJ� GDSDW� GLLVL

SDGD� SHUWHPXDQ� WHUVHEXW

GHQJDQ� D�� DGDODK� IUHNXHQVL� UDWD�UDWD

DNWLYLWDV� NHGXD� NHORPSRN� VDPSHO� SDGD

SHUWHPXDQ� WHUVHEXW�

�� 3HUVHQWDVH�UDWD�UDWD�PDVLQJ�PDVLQJ�DNWLYLWDV

VHWLDS� VDWX� MDP� SHODMDUDQ� XQWXN� NHGXD
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��SHULODNX� \DQJ� WLGDN�
UHOHYDQ�GHQJDQ�.%0�
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��PHQGHQJDUNDQ�PHP�

SHUNDWLNDQ�SHQMHODVDQ�
JXUX�WHPDQ�
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��PHPEDFD�EXNX�VLVZD��

GDQ�/.6��

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

��EHNHUMD�GHQJDQ��
PHQJJXQDND�DODW�

SUDNWHN�
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��PHQXOLV��\DQJ�UHOHYDQ�
���GHQJDQ�.%0��
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���EHUGVLNXVL�EHUWDQ\D�
DQWDU�VLVZD�GDQ�JXUX�

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

���EHUGVLNXVL�EHUWDQ\D�

DQWDU�VLVZD�
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���PHQJNRPXQLNDVLNDQ�
KDVLO�NHORPSRN�
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���PHUDQJNXP�MDZDEDQ�
WHPDQ�NHORPSRN�
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-XUQDO� 3HQGLGLNDQ�GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU����0DUHW� ����

.HJLDWDQ� VLVZD� XQWXN� EHUGLVNXVL�EHUWDQ\D� DQWDU

VLVZD� GDQ� JXUX� ������ SHUVHQ�� OHELK� UHQGDK

GLEDQGLQJ�EHUGLVNXVL�EHUWDQ\D�DQWDU�VLVZD�������

SHUVHQ��� 0HQXUXW� SHQHOLWL�� KDO� LQL� GLNDUHQDNDQ

WHUMDGLQ\D� LQWHUDNVL� LQWHUSHUVRQDO� DQWDUD� VLVZD

GDODP� GLVNXVL� GL� NHORPSRNQ\D�PDVLQJ�PDVLQJ�

.HDGDDQ� LQL� VXGDK� VHVXDL� GHQJDQ� SULQVLS� EHODMDU

VLNOXV� \DQJ�PHQ\DWDNDQ� EDKZD� VLVZD� GLPLQWD

XQWXN�PHQDQ\DNDQ� DWDX�PHQGLVNXVLNDQ�PDVDODK

\DQJ� GLKDGDSL� NHSDGD� WHPDQ� VHNHORPSRNQ\D

WHUOHELK� GDKXOX�� VHEHOXP�PHQDQ\DNDQ� NHSDGD

JXUXQ\D�� 'HPLNLDQ� SXOD� GDUL� KDVLO� REVHUYDVL� LQL

PHQXQMXNNDQ� EDKZD� WHUMDGL� SHQLQJNDWDQ� GDUL

VHPXD� NDWHJRUL� NULWHULD� DNWLYLWDV� JXUX� GDQ� JXUX

VHODPD�.%0�GDUL�VLNOXV�SHUWDPD�NH�VLNOXV�NHGXD�

+DVLO� WHPXDQ� GDUL� SHQHOLWLDQ� WLQGDNDQ� LQL�

PHQXQMXNNDQ� EDKZD� VHWHODK� VLVZD� WHUODWLK

PHODNXNDQ�EHODMDU�VLNOXV��GDQ� WHUODWLK�PHODNXNDQ

NHJLDWDQ� GLVNXVL�PDND� VLVZD�VLVZD� DNDQ�PDPSX

PHQLQJNDWNDQ� NHPDPSXDQ� NRPSHWHQVL�PHUHND�

2OHK�NDUHQD� LWX�� WLGDN�DGD�DODVDQ�EDJL�SDUD�JXUX

WLGDN�PHODNXNDQ� NHJLDWDQ�NHJLDWDQ� \DQJ�PDPSX

PHPEHULNDQ� NHVHPSDWDQ� NHSDGD� VLVZD� XQWXN

PHQJDVDK� GDQ�PHQJHPEDQJNDQ� SRWHQVL�SRWHQVL

\DQJ�GLPLOLNLQ\D�

3HQJHORODDQ� SHPEHODMDUDQ� PRGHO� VLNOXV

EHODMDU� PHPHQXKL� V\DUDW� UHOLDELOLWDV�� KDO� LQL

PHQXQMXNNDQ� EDKZD� NHWHUDQGDODQ� PRGHO� LQL

PHPHQXKL� SHUV\DUDWDQ� XQWXN� GLWHUDSNDQ

GLODSDQJDQ�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

%HUGDVDUNDQ� GDUL� KDVLO � GDQ� SHPEDKDVDQ

SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�GDSDW�GLVLPSXONDQ

EDKZD�� ��� 0RGHO� VLNOXV� EHODMDU� GDSDW

PHQLQJNDWNDQ� NXDOLWDV� SURVHV� SHPEHODMDUDQ

PHQJHODV�GHQJDQ�JDV�PHWDO�VLVZD�NHODV�;,,��60.

1HJHUL� ��0DNDVVDU�� GDQ� ���0RGHO� VLNOXV� EHODMDU

GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU��SURGXN��DIHNWLI�

GDQ� SVLNRPRWRU�� VLVZD� NHODV� ;,,� 60.�1HJHUL� �

0DNDVVDU�

6DUDQ

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� W LQGDNDQ� GDQ

VLPSXODQ�\DQJ�GLSHUROHK��PDND�SHQHOLWL�PHQJDMX�

NDQ� EHEHUDSD� VDUDQ�UHNRPHQGDVL� VHEDJDL

EHULNXW�����%DJL�JXUX�\DQJ�LQJLQ�PHQHUDSNDQ�PRGHO

VLNOXV�EHODMDU�SDGD�PDWHUL�ODLQ�ELVD�PHQJHPEDQJ�

NDQ� VHQGLUL� SHUDQJNDW� SHPEHODMDUDQ� \DQJ

GLSHUOXNDQ� GHQJDQ�PHPSHUKDWLNDQ� NDUDNWHULVWLN

GDUL�PDWHUL� SHODMDUDQ� \DQJ� DNDQ� GLNHPEDQJNDQ�

GDQ����*XUX�\DQJ�LQJLQ�PHQLQJNDWNDQ�NHPDPSXDQ

NRJQLWLI�� � NHPDPSXDQ� DIHNWLI�� GDQ� NHPDPSXDQ

SVLNRPRWRU� VLVZD� GDODP�PHQ\HOHVDLNDQ�PDVDODK

SHODMDUDQ� GL� 60.� �� VDODK� VDWX� DOWHUQDWLI� ELVD

PHQJJXQDNDQ�PRGHO� VLNOXV� EHODMDU�

3XVWDND�$FXDQ

%UXQLQJ��5��&KUDZ���*��-��5RQQLQJ��5R\FH�5��������&RJQLWYH�3V\FRKRORJL�DQG�,QVWUXFWLRQ��1HZ�-HUVH\��

3UHQWLFH�+DOO�

&RVWD��$O��������7KH�3ULQFLSOH¶V�5ROH�LQ�(QFKDQFLQJ�7KLQNLQ�6NLOO��'DODP�&RVWD��HG���́ 'HYHORSLQJ�0LQGV��$

5HVRXUFH�%RRN�IRU�7HDFKLQJ�7KLQNLQJ¶��$OH[DQGUHD���$6&'�

'LPL\DWL�	�0XMLRQR��������%HODMDU�GDQ�3HPEHODMDUDQ��5LQHND�&LSWD���-DNDUWD�

'LNQDV�3URYLQVL�6XODZHVL�6HODWDQ��1(0��60.�3URSLQVL�6XODZHVL�6HODWDQ��7HUVHGLD�SDGD���KWWS���

HEWDQDV�RUJ� �QHPNRWD���'LDNVHV� SDGD� WDQJJDO� ��� -XQL� �����

*ULQQHOO��-U���5LFKDUG�0����������6RFLDO�:RUN�5HVHDUFK�DQG�(YDOXDWLRQ��7KULG�(GLWLRQ��,OOLRQV���)�(��3HDFRFN

3XEOLVKHUV�,QF�

+HUURQ��������%URDG�%DVHG�(GXFDLRQ�/LIH�6NLOO�GHQJDQ�0RGHO�3HODNVDQDDQ�3HPEHODMDUDQ�.HFDNDSDQ�+LGXS

GL�6HNRODK��%DQGXQJ���'LQDV�3HQGLGLNDQ�3URSLQVL�-DZD�%DUDW�

1XU��0��������$VVHVPHQ�.RPSUHKHQVLI�GDQ�%HUNHODQMXWDQ��6XUDED\D��3XVDW�3HPELQDDQ�GDQ

3HQJHPEDQJDQ� 3HQGLGLNDQ� 81(6$�

1XU��0��������3HPEHODMDUDQ�.RRSHUDWLI��'HSGLNQDV�'LUMHQG��3HQGLGLNDQ�'DVDU�GDQ�0HQHQJDK��/303

-DZD�7LPXU�
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0H\HUV���8��������7HDFKLQJ�6WXGHQW�WR�7KLQN�&ULWLFDOO\��$��*XLGH�IRU�)DFXOW\�LQ�$OO�'LFLSOLQH��6DQ
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'LQDPLV�8QWXN�0HQLQJNDWNDQ�.XDOLWDV�3HPEHODMDUDQ�)LVLND��7HVLV��0DJLVWHU�3HQGLGLNDQ�

8QLYHUVLWDV�1HJHUL� 6XUDED\D�

6XGMDQD��������0HWRGH�6WDWLVN��%DQGXQJ���7DUVLWR�

6XU\DQWL��������3HQHUDSDQ�0RGHO�3HPEHODMDUDQ�6LNOXV�%HODMDU�7HUKDGDS�3HQJXDVDDQ�.RQVHS�.LPLD�GL�603
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81(6$�6XUDED\D

6ROR��5�/��������&RJQLWLYH�3V\FKRORJ\��:DVKLQWRQJ��'�&���:LQVWRQ���7KH�/R\ROD�6\PSRVLXP�

6NHPS��������(GXFDWLRQ�3V\FKRORJL��6HYHQ�(GLWLRQ�%RVQWRQ���$OO\Q�DQG�%DFRQ�
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