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,QWURGXFWLRQ�RI�ELRIHUWLOL]HU�FRQWDLQLQJ�SVHXGRPRQDG�IOXRUHVFHQW�LVRODWH�3I�����DV�DFWLYH�LQJUHGLHQW�IRU�LPSURYLQJ�JURZWK

DQG�SURGXFWLRQ�RI�FKLOL�SODQW�LQ�WKH�ILHOG�6RPH�ELRORJLFDO�FRQWURO�DJHQWV�UHTXLUHG�DQ�HIILFLHQW�IRUPXODWLRQ�UHTXLUHG�WR�EH

DSSO\� RQ� ODUJH� VFDOH� LQ� WKH� ILHOG�� 7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� UHYLHZ� VRPH� ELRIHUWLOL]HU� IRUPXODWLRQV� IRUP

RI�DFWLYH�LQJUHGLHQWV�SVHXGRPRQDG� IOXRUHVFHQW�3I�����ZKLFK�FDQ� LQFUHDVH�JURZWK�DQG�SURGXFWLRQ�FKLOOL� LQ� WKH�ILHOG��7KH

UHVHDUFK�XVLQJ�5DQGRPL]HG�&RPSOHWH�%ORFN�'HVLJQ��5&%'��ZKLFK�FRQVLVWV�WKUHH�NLQGV�RI�IRUPXODWLRQ��7KH�IRUPXODWLRQV�DUH

SRZGHU��JUDQXOHV�DQG�SHOOHWV��&KLOOL�ZLWKRXW�IRUPXODWLRQV�DV�D�FRQWURO��7KH�EHVW�UHVXOWV�ZDV�JURZWK�DQG�SURGXFWLRQ�RI�FKLOOL�FDQ

EH�VKRZHG�IURP�SODQW�KHLJKW��EUDQFK�QXPEHU��SURGXFWLYH�EUDQFK�QXPEHU��IUXLW�QXPEHU��DQG�IUXLW�ZHLJKW�ZKLFK�ZDV�JLYHQ

SRZGHU�IRUPXODWLRQ��7KH�UHVXOWV�RI�IUXLW�QXPEHU��WKH�SRZGHU�IRUPXODWLRQ�ZKLFK�LV�JLYHQ�FDQ�SURGXFH�GRXEOH�FKLOOL�\LHOG�WKDQ

\LHOG�IURP�FRQWURO�SODQW��0RUHRYHU��ZHLJKW�IUXLW�IURP�FKLOOL�ZKLFK�LV�JLYHQ�SRZGHU�IRUPXODWLRQ�FDQ�SURGXFH�IRXUIROG�\LHOGV�

*URZWK�DQG�SURGXFWLRQ�FKLOOL�ZKLFK�LV�JLYHQ�RWKHUV�IRUPXODWLRQV�VXFK�DV�JUDQXOHV�DQG�SHOOHWV�ZHUH�QRW�VLJQLILFDQWO\�GLIIHUHQW

UHVXOWV��7KH�RYHUDOO�UHVXOW�RI�WKLV�UHVHDUFK��WKH�EHVW�IRUPXODWLRQ�WR�LQFUHDVH�JURZWK�DQG�SURGXFWLRQ�RI�FKLOOL�LQ�WKH�ILHOG�ZDV

IRUPXODWLRQV�FRQWDLQ�DFWLYH�ELRSHVWLFLGH�SVHXGRPRQDG�IOXRUHVFHQW�3I�����LQ�SRZGHU�

.H\�ZRUGV��JUDQXOHV���SHOOHWV��SRZGHU��SVHXGRPRQDGV�IOXRUHVFHQW

$%675$.

,QWURGXNVL�IRUPXOD�SXSXN�KD\DWL�EHUEDKDQ�DNWLI�SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I�����XQWXN�PHQLQJNDWNDQ�SHUWXPEXKDQ

GDQ�SURGXNVL� WDQDPDQ�FDEDL�GL� ODSDQJ��8QWXN�EHEHUDSD�DJHQV�SHQJHQGDOL�ELRORJL� WDQDPDQ��VXDWX� IRUPXODVL�\DQJ�HILVLHQ

GLSHUOXNDQ�XQWXN�DSOLNDVL�GDODP�VNDOD�EHVDU�GL�ODSDQJ��7XMXDQ�SHQHOLWLDQ�XQWXN�PHQJNDML�EHEHUDSD�IRUPXODVL�SXSXN�KD\DWL

EHUEDKDQ�DNWLI�SVHXGRPRQDG�IOXRUHVHQW� LVRODW�3I�����GDODP�PHPDFX�SHUWXPEXKDQ�GDQ�SURGXNVL�FDEDL�SDGD�VNDOD�ODSDQJ�

3HQHOLWLDQ�PHQJJXQDNDQ�5DQFDQJDQ�$FDN�.HORPSRN���5$.��\DQJ�WHUGLUL�GDUL���PDFDP�IRUPXODVL�\DLWX�VHUEXN��JUDQXO�GDQ�SHOHW�

6HEDJDL�NRQWURO�WDQDPDQ�FDEDL�WDQSD�SHPEHULDQ�IRUPXOD��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�SHUWXPEXKDQ�GDQ�SURGXNVL

FDEDL� EDLN� WLQJJL� WDQDPDQ�� MXPODK� FDEDQJ�� MXPODK� FDEDQJ� SURGXNWLI�� MXPODK� EXDK� GDQ� EHUDW� EXDK� SDGD� WDQDPDQ� \DQJ

GLSHUODNXNDQ�GHQJDQ�IRUPXODVL�VHUEXN�SDOLQJ�EDLN�GLEDQGLQJNDQ�SDGD�NRQWURO�GDQ�IRUPXODVL�\DQJ�ODLQ��8QWXN�KDVLO�MXPODK

EXDK��SHPEHULDQ�IRUPXODVL�VHUEXN�GDSDW�PHQFDSDL�GXD�NDOL�KDVLO�SDGD�NRQWURO�EDKNDQ�XQWXN�EHUDW�EXDK�GDSDW�PHQFDSDL�OHELK

GDUL�HPSDW�NDOL�OHELK�WLQJJL�GDUL�SDGD�NRQWURO��3DGD�SHXEDK�SHUWXPEXKDQ�GDQ�SURGXNVL�WDQDPDQ�FDEDL�SHPEHULDQ�IRUPXODVL

JUDQXO�GDQ�SHOHW�WLGDN�EHUEHGD�Q\DWD�KDVLOQ\D��'HQJDQ�GHPLNLDQ�LQWURGXNVL�IRUPXODVL�VHUEXN�EHUEDKDQ�DNWLI�SVHXGRPRQDG

IOXRUHVFHQW�LVRODW�3I�����DGDODK�\DQJ�SDOLQJ�EDLN�GDODP�PHPDFX�SHUWXPEXKDQ�GDQ�SURGXNVL�FDEDL�GL�ODSDQJ�

.DWD�NXQFL��JUDQXO��SHOHW��SVHXGRPRQDG�IOXRUHVFHQW��VHUEXN

3(1'$+8/8$1

6DODK� VDWX� MHQLV� VD\XUDQ� EXDK� \DQJ�PHPLOLNL

SRWHQVL� XQWXN� GLNHPEDQJNDQ� NDUHQD� FXNXS� SHQWLQJ

SHUDQDQQ\D�EDLN�XQWXN�PHPHQXKL�NHEXWXKDQ�NRQVXPVL

QDVLRQDO�PDXSXQ�NRPRGLWDV�HNVSRU�DGDODK�FDEDL�PHUDK

�&DSVLFXP� DQQXXP� / ���� 3URGXNWLYLWDV� FDEDL� GL

,QGRQHVLD�VDDW�LQL�PDVLK�WHUJRORQJ�UHQGDK��)DNWRU�IDNWRU

\DQJ�PHQ\HEDENDQ� UHQGDKQ\D� SURGXNVL� DQWDUD� ODLQ

SHQJJXQDDQ� EHQLK� \DQJ� NXUDQJ� EHUPXWX�� WHNQLN

EXGLGD\D�\DQJ�EHOXP�HILVLHQ�GDQ�SHQDQDPDQ�NXOWLYDU

FDEDL� \DQJ� WLGDN� WDKDQ� WHUKDGDS� KDPD� VHUWD� SHQ\DNLW

�6RHODLPDQ� 	� (UQDZDWL�� ������� 8QWXN� PHQJDWDVL

PDVDODK� SHQ\DNLW� FDEDL� LQL�� SDGD� XPXPQ\D� SHWDQL

PHODNXNDQ� SHQJHQGDOLDQ� VHFDUD� NRQYHQVLRQDO�� \DLWX

GHQJDQ� PHQJJXQDNDQ� SHVWLVLGD� VHFDUD� LQWHQVLI�

3HQJJXQDDQ�SHVWLVLGD� LQL� EDKNDQ�PHQFDSDL�����GDUL

ELD\D�SURGXNVL��'DUL�MXPODK�WHUVHEXW��������GLJXQDNDQ
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XQWXN�PHQJDWDVL�SHQ\DNLW�WDQDPDQ��GDQ�VLVDQ\D�XQWXN

SHQJJXQDDQ� LQVHNWLVLGD� �$QRQLP�� �������8SD\D� ODLQ

XQWXN�PHQJDWDVL�SHQ\DNLW�WDQDPDQ�\DQJ�WLGDN�NDODK

SHQWLQJ� DGDODK� PHQLQJNDWNDQ� NHWDKDQDQ� GDQ

SHUWXPEXKDQ�FDEDL�

5KL]REDFWHULD�DWDX�EDNWHUL�UL]RVIHU�EDQ\DN�\DQJ

PHPSXQ\DL�SURVSHN�GDQ�SRWHQVL�SHQJLPEDV�SHUWXPEXKDQ

WDQDPDQ��%DNWHUL�UL]RVIHU�DGD�\DQJ�EHUVLIDW�VDSURILWLN

GDQ� EHUVLIDW� SDUDVLW�� %HEHUDSD� EDNWHUL� VDSURILWLN

VHEDJDL�DJHQV�KD\DWL�SHQJHQGDOL�SHQ\DNLW� OD\X�DQWDUD

ODLQ� DGDODK� EDNWHUL�3VHXGRPRQDV� IOXRUHVFHQV� SDGD

WRPDW��NHQWDQJ��GDQ�WHUXQJ��VHUWD�3VHXGRPRQDV�VS��SDGD

FDEDL� �6DGGOHU�� ������� 3HQJHQGDOLDQ� KD\DWL� SDWRJHQ

WDQDPDQ� GHQJDQ� UKL]REDNWHULD� GDSDW� GLGDVDUNDQ� SDGD

SURGXNVL�PHWDEROLW�EDNWHUL�VHSHUWL�VLGHURIRU��DQWLELRWLN�

GDQ� K\GURJHQ� F\DQLGD�� 5KL]REDNWHULD� MXJD� PDPSX

PHPDFX�SHUWXPEXKDQ� WDQDPDQ�GHQJDQ�PHPSURGXNVL

]DW�SHQJDWXU�WXPEXK�VHSHUWL�WXUXQDQ�DX[LQ��3LQWRQ�HW

DO��� ������� 6HEDJLDQ� EHVDU� UKL]REDNWHULD� VHSHUWL

3VHXGRPRQDV�� %DFLOOXV�� $]RWREDFWHU�PHPSURGXNVL

VHQ\DZD�SHPDFX�SHUWXPEXKDQ�VHSHUWL�,QGRODFHWLF�DFLG

�,$$��� JLEEHUHOOLQ�� VXEVWDQVL� VHSHUWL� F\WRNLQLQ

�%ULPHFRPEH� HW� DO��� �������%DNWHUL�PDPSX�PHPDFX

NHWDKDQDQ�VLVWHPLN�GHQJDQ�PHPSURGXNVL�ILWRKRUPRQ�

PHODUXWNDQ�IRVIDW�DQRUJDQLN��PHQLQJNDWNDQ�SHQJLNDWDQ

)H�GHQJDQ�VLGHURIRU��3RGLOH�	�.LVKRUH��������+DDV�	

'HIDJR��������

0HNDQLVPH�ODLQ�GDUL�UKL]REDFWHULD�DWDX�EDNWHUL

UL]RVIHU�GDODP�PHQLQJNDWNDQ� SHUWXPEXKDQ� WDQDPDQ

DGDODK� VHEDJDL� SHQ\HGLD� IRVIDW� EDJL� WDQDPDQ��2OHK

NDUHQD�LWX�VDODK�VDWX�FDUD�XQWXN�PHPSHUEDLNL�GHILVLHQVL

IRVIDW� SDGD� WDQDPDQ� DGDODK� GHQJDQ� LQRNXODVL� WDQDK

GHQJDQ�PLNURRUJDQLVPH� SHODUXW� IRVIDW�� 6DODK� VDWX

EDNWHUL� \DQJ�PHUXSDNDQ� SHODUXW� SRWHQVLDO� GDUL� IRVIDW

DGDODK�3VHXGRPRQDV�GDQ�%DFLOOXV��%HDWWLH��������

+DVLO� SHQHOLWLDQ�:XU\DQGDUL� HW� DO�� ������

PHQXQMXNNDQ�EDKZD�LVRODW�SVHXGRPRQDG�IOXRUHVHQW�3I�

����PDPSX�PHQLQJNDWNDQ�SHUWXPEXKDQ�GDQ�SURGXNVL

WDQDPDQ�FDEDL�SDGD�VNDOD�ODSDQJ��3HQLQJNDWDQ�MXPODK

EXDK�PDXSXQ�EHUDW�EXDK�FDEDL�VDQJDW�WLQJJL�VDPSDL�OHELK

GDUL���NDOL�GLEDQGLQJNDQ�NRQWURO�DWDX�WDQSD�SHPEHULDQ

SVHXGRPRQDG�IOXRUHVHQW�3I������$SOLNDVL�SVHXGRPRQDG

IOXRUHVHQW�3I�����SDGD� WDQDPDQ�FDEDL�DGDODK�GHQJDQ

SHQFHOXSDQ�ELELW�FDEDL�

8QWXN� EHEHUDSD� DJHQV� SHQJHQGDOL� ELRORJL

WDQDPDQ��VXDWX�IRUPXODVL�\DQJ�HILVLHQ�GLSHUOXNDQ�XQWXN

DSOLNDVL�GDODP�VNDOD�EHVDU�GL�ODSDQJDQ��3DEULN�PLQL�\DQJ

GLPLOLNL�831�9HWHUDQ�-DZD�7LPXU�WHODK�PHPSURGXNVL

VHFDUD�UXWLQ�EHEHUDSD�SXSXN�RUJDQLN��3URGXNVL�SXSXN

EHOXP�RSWLPDO�VHKLQJJD�SHUOX�GLODNXNDQ�XSD\D�XQWXN

PHQJHPEDQJNDQ� GDQ� PHQLQJNDWNDQ� SURGXNVLQ\D

VHKLQJJD�NXDOLWDV�GDQ�NXDQWLWDVQ\D�VHPDNLQ�PHQLQJNDW�

8QWXN�LWX�SHUOX�PHPEHUL�QLODL�WDPEDK�SXSXN�RUJDQLN�\DLWX

GHQJDQ�PHQDPEDK� DWDX� PHQ\LVLSNDQ� EDKDQ� DNWLI

UKL]REDNWHULD� SVHXGRPRQDG� IOXRUHVHQW� LVRODW� 3I�����

3XSXN� RUJDQLN� \DQJ� WHODK� GLWDPEDK� UKL]REDNWHULD

SVHXGRPRQDG�IOXRUHVHQW�LVRODW�3I�����GLKDUDSNDQ�VHODLQ

PDPSX�EHUWDKDQ�GDUL�SHQ\DNLW�MXJD�OHELK�PHQJLQGXNVL

GDQ�PHQLQJNDWNDQ�SURGXNVL�WDQDPDQ��2OHK�NDUHQD�LWX

GLODNXNDQ� SHQJHPEDQJDQ� SURGXN� SXSXN� PHQMDGL

IRUPXOD�GHQJDQ�EDKDQ� DNWLI� SVHXGRPRQDG� IOXRUHVHQW

LVRODW�3I�����\DQJ�PDPSX�PHPDFX�SHUWXPEXKDQ�GDQ

SURGXNVL�WDQDPDQ�FDEDL��7XMXDQ�SHQHOLWLDQ� LQL�DGDODK

XQWXN�PHQGDSDWNDQ� IRUPXODVL� SXSXN� KD\DWL� GHQJDQ

EDKDQ�DNWLI�SVHXGRPRQDG�IOXRUHVHQW�LVRODW�3I�����\DQJ

SDOLQJ� EDLN� GDODP�PHQLQJNDWNDQ� SHUWXPEXKDQ� GDQ

SURGXNVL�FDEDL�

0(72'(� 3(1(/,7,$1

7HPSDW�GDQ�:DNWX�� 3HQHOLWLDQ� GLODNXNDQ� GL� ODKDQ

SHUWDQDPDQ�FDEDL�GL�'HVD�/HER��.HFDPDWDQ�6XNRGRQR�

NDEXSDWHQ�6LGRDUMR��-DZD�7LPXU��3HQHOLWLDQ�GLODNXNDQ

SDGD�EXODQ�0HL�VDPSDL�-XOL������

5DQFDQJDQ� 3HQHOLWLDQ�� 3HQHOLWLDQ� PHQJJXQDNDQ

5DQFDQJDQ�$FDN�.HORPSRN��5$.��\DQJ�WHUGLUL�GDUL��

SHUODNXDQ� \DLWX� VHUEXN�� SHOHW�� GDQ� JUDQXO�� %HQWXN

IRUPXOD� WHUVHEXW� GLEXDW� GHQJDQ� EDKDQ� DNWLI� EDNWHUL

SVHXGRPRQDG� IOXRUHVFHQW� LVRODW� 3I������ 6HWLDS

SHUODNXDQ�WHUGDSDW���XODQJDQ�

)RUPXOD�GLEXDW�GHQJDQ�PHQJNRPELQDVLNDQ�EDKDQ

SHPEDZD�EHUXSD�SXSXN�RUJDQLN�SURGXN�3DEULN�0LQL

831�9HWHUDQ�-DZD�7LPXU��GDQ�LQRNXOXP�UKL]REDNWHULD

SVHXGRPRQDG� IOXRUHVFHQW� LVRODW� 3I������ .RPSRVLVL

SXSXN� RUJDQLN� \DQJ� GLJXQDNDQ� PHQJDFX� SDGD

:XU\DQGDUL�HW�DO���������\DLWX�GHQJDQ�EDKDQ�SHPEDZD

IRUPXODVL�DQWDUD�ODLQ�EORWRQJ��NRWRUDQ�VDSL��NDQGDUZDWL�

GDQ�JXDQR�GHQJDQ�PDVLQJ�PDVLQJ�SHUEDQGLQJDQ���NJ��

��NJ�������NJ�������NJ��6HPXD�EDKDQ�VHODQMXWQ\D�GLFDPSXU

GHQJDQ�����PO�SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I����

NRQVHQWUDVL� ����
�
&)8�PO�� 6HPXD� EDKDQ� GLPDVXNNDQ

SDGD� DODW� SHPEXDW� SXSXN� VHKLQJJD� FDPSXUDQ� \DQJ

WHUEHQWXN�EHUXSD�EHEHUDSD�IRUPXOD�\DLWX�VHUEXN��JUDQXO�

GDQ�SHOHW�

7DKDSDQ�XML�\DQJ�GLODNXNDQ�XQWXN�PHQJHWDKXL

SHQJDUXK�IRUPXOD�SVHXGRPRQDG�IOXRUHVFHQW�WHUKDGDS

SHUWXPEXKDQ�GDQ�SURGXNVL�WDQDPDQ�FDEDL�DGDODK�VHEDJDL

EHULNXW��D���%LELW�FDEDL�\DQJ�EHUXPXU����KDUL�GLSLQGDKNDQ

NH�ODSDQJ�\DQJ�WHODK�GLEHUL�IRUPXOD�VHEDQ\DN����J�SHU

OXEDQJ� WDQDP�� E��� 3HPEHULDQ� IRUPXOD� \DQJ� NHGXD�

GLEHULNDQ�SDGD�XPXU���PLQJJX�\DLWX�SDGD�VDDW�WDQDPDQ

EHOXP�PHPEHQWXN�IDVH�JHQHUDWLI�DWDX�SHPEXQJDDQ��F��

,QRNXODVL�EDNWHUL�SDWRJHQ�5DOVWRQLD�VRODQDFHDUXP�GDQ
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)XVDULXP�R[\VSRUXP�GLODNXNDQ�VHFDUD�DODPL�DWDX�WLGDN

GLODNXNDQ�LQRNXODVL�5��VRODQDFHDUXP�GDQ�)��R[\VSRUXP

VHFDUD�EXDWDQ�

.HHIHNWLIDQ�IRUPXOD�SXSXN�KD\DWL�GDODP�PHPDFX

SHUWXPEXKDQ� GDQ� SURGXNVL� WDQDPDQ� FDEDL� DNDQ

GLWHQWXNDQ�GHQJDQ�PHQJDPDWL������,QGHNV�SHQ\DNLW�OD\X

SDGD�WDQDPDQ�FDEDL������3HUWXPEXKDQ�WDQDPDQ�FDEDL

PHOLSXWL� WLQJJL� WDQDPDQ�� MXPODK� FDEDQJ�� GDQ� MXPODK

FDEDQJ�SURGXNWLI������3URGXNVL�FDEDL�PHOLSXWL�MXPODK

EXDK�GDQ�EHUDW�EXDK�

3HQJDPDWDQ�SHUNHPEDQJDQ�SHQ\DNLW�DWDX�LQGHNV

SHQ\DNLW� GLODNXNDQ� VHWLDS� �� KDUL� VDPSDL� KDUL� NH����

%HVDUQ\D� LQGHNV� SHQ\DNLW� GLKLWXQJ� GHQJDQ� UXPXV

�$UZL\DQWR��������

'HQJDQ�

,  �LQGHNV�SHQ\DNLW

QN  �MXPODK�WDQDPDQ�\DQJ�EHUJHMDOD�VDNLW

�����������������GHQJDQ�VNDOD�N�������������������

1  �MXPODK�WRWDO�WDQDPDQ�\DQJ�GLLQRNXODVL

=  �NDWHJRUL�VHUDQJDQ�WHUWLQJJL

%HUDW�VHUDQJDQ�GLKLWXQJ�PHQXUXW�VNDOD�VHEDJDL�EHULNXW�

VNRU��� �WLGDN�WHUGDSDW�JHMDOD

VNRU��� �WHUGDSDW�GDXQ�OD\X������

VNRU��� �WHUGDSDW�GDXQ�OD\X�������

VNRU��� �WHUGDSDW�GDXQ�OD\X�������

VNRU��� �WHUGDSDW�GDXQ�OD\X�������

VNRU��� �WHUGDSDW�GDXQ�OD\X�����

6HPXD� GDWD� \DQJ� GLSHUROHK� GLDQDOLVLV� GHQJDQ

DQDOLVLV�YDULDQ��$QRYD���8ML�ODQMXW�GHQJDQ�%17�SDGD

WDUDI� NHSHUFD\DDQ� ����8QWXN� EHVDUQ\D� SHQHNDQDQ

SHUNHPEDQJDQ�SHQ\DNLW�GLKLWXQJ�GDUL�,QGHNV�SHQ\DNLW

NRQWURO�GLNXUDQJL�,QGHNV�SHQ\DNLW�SDGD�SHUODNXDQ�

+$6,/�'$1�3(0%$+$6$1

,QGHNV�3HQ\DNLW��6HODLQ� SHUWXPEXKDQ�GDQ� SURGXNVL

WDQDPDQ�� XQWXN�PHQJHWDKXL� SHQJDUXK� SHUODNXDQ

SHPEHULDQ� IRUPXOD� WHUKDGDS� WDQDPDQ� FDEDL�PDND

GLODNXNDQ�SHQJDPDWDQ�WHUKDGDS�LQGHNV�SHQ\DNLW�OD\X

SDGD� FDEDL�� 3DGD� SHQJDPDWDQ� KDUL� NH���� VHWHODK

SHUODNXDQ��LQGHNV�SHQ\DNLW�SDGD�NRQWURO�SDOLQJ�WLQJL�\DLWX

��������$GDSXQ�LQGHNV�SHQ\DNLW�SDGD�WDQDPDQ�FDEDL

\DQJ�GLEHUL�IRUPXOD�VHUEXN�PHQXQMXNNDQ�SDOLQJ�UHQGDK�

\DLWX� ������� NHPXGLDQ� GLLNXWL� IRUPXOD� JUDQXO� GDQ

IRUPXOD�SHOHW�\DLWX���������GDQ����������7DEHO�����1LODL

,QGHNV�SHQ\DNLW�OD\X�GL�ODKDQ�SHQHOLWLDQ�GL�EDZDK�����

+DO� LQL�PHQXQMXNNDQ� EDKZD�SHQ\DNLW� OD\X�GL� ODKDQ

.HOXUDKDQ�/HER�PDVLK�NDWHJRUL�VHGDQJ��QDPXQ�GHPLNLDQ

WHWDS�SDWXW�GLZDVSDGDL�VHUDQJDQQ\D�NDUHQD�VXGDK�GLDWDV

����

$SDELOD� GLEDQGLQJNDQ� GHQJDQ� NRQWURO��PDND

IRUPXOD� VHUEXN� PDPSX�PHQHNDQ� SHUNHPEDQJDQ

SHQ\DNLW�VHEHVDU��������VHGDQJNDQ�GHQJDQ�JUDQXO�GDQ

SHOHW�KDQ\D�PDPSX�PHQHNDQ�SHUNHPEDQJDQ�SHQ\DNLW

VHEHVDU��������GDQ���������+DO�WHUVHEXW�PHPEXNWLNDQ

EDKZD�SHPEHULDQ�IRUPXOD�VHUEXN�VDQJDW�EHUSHUDQ�GDODP

PHQHNDQ� SHQ\DNLW� OD\X� \DQJ� GLVHEDENDQ� ROHK�)�

R[\VSRUXP�GDQ�5��VRODQDFHDUXP��$GDQ\D�DJHQV�KD\DWL

SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I�����GDODP�IRUPXOD

EHUSHUDQ�PHQHNDQ� SHUNHPEDQJDQ�SDWRJHQ� SHQ\HEDE

OD\X�� 3DGD� IRUPXOD� VHUEXN�� SRSXODVL� SVHXGRPRQDG

IOXRUHVFHQW�LVRODW�3I�����PXQJNLQ�FXNXS�EHUNHPEDQJ

GHQJDQ�OHELK�EDLN�GLEDQGLQJNDQ�SDGD�IRUPXOD�\DQJ�ODLQ�

%DNWHUL�SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I�����GDODP

IRUPXOD�VHUEXN�ODQJVXQJ�GDSDW�PHQ\DWX�GHQJDQ�WDQDK

DWDX�ODKDQ�VHKLQJJD�SRSXODVLQ\D��GDSDW�EHUNHPEDQJ�OHELK

FHSDW�� 6HODLQ� LWX� GLGXJD� GDODP� IRUPXOD� VHUEXN

SVHXGRPRQDG� IOXRUHVFHQW� LVRODW� 3I����� OHELK� GDSDW

��)RUPXOD� ,QGHNV�SHQ\DNLW��KDUL�NH����

6HUEXN� ������D�

*UDQXO� ������E�

3HOHW� ������F�

.RQWURO� ������G�

�
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EHUNHPEDQJ� NDUHQD� SRURVLWDVQ\D� OHELK� WLQJJL�� WLGDN

VHSHUWL�IRUPXOD�SHOHW�GDQ�JUDQXO��VHKLQJJD�NHEXWXKDQ

RNVLJHQ� WHUFXNXSL��+DO� WHUVHEXW� VHSHUWL� SHQGDSDW

3DOOHURQL� �������� EDKZD� EDNWHUL� 3VHXGRPRQDV

IOXRUHVFHQV�WHUPDVXN�EDNWHUL�REOLJDW�DHURE�

$GDQ\D�SRSXODVL�SVHXGRPRQDG�IOXRUHVHQW�LVRODW

3I�����\DQJ�WLQJJL�SDGD�GDHUDK�SHUDNDUDQ�DNDQ�OHELK

GDSDW�PHQHNDQ�SRSXODVL�SDWRJHQ�SHQ\HEDE�SHQ\DNLW�OD\X�

+DO�WHUVHEXW�PXQJNLQ�NDUHQD�SVHXGRPRQDG�IOXRUHVFHQW

LVRODW�3I�����GDSDW�PHQJKDVLONDQ�VHQ\DZD�\DQJ�GDSDW

PHQJKDPEDW�SDWRJHQ��%DNWHUL�JHQXV�3VHXGRPRQDV�MXJD

PHPSURGXNVL� VHQ\DZD� DQWLPLNURED� DWDX� VHQ\DZD

SHQJKDPEDW�VHSHUWL�SKHQD]LQH��S\UUROQLWULQ��S\OXWHRULQ�

SKORURJOXFLQROV�� F\FOLF� OLSRSHSWLGHV�� GDQ� K\GURJHQ

F\DQLGD��+DDV�	�'HIDJR���������6HODLQ� LWX�PXQJNLQ

GHQJDQ�DGDQ\D�SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I����

DNDQ� GDSDW�PHPDFX� SHUWXPEXKDQ� WDQDPDQ� VHKLQJJD

PHQLQJNDWNDQ� NHWDKDQDQ� WDQDPDQ� FDEDL� WHUKDGDS

VHUDQJDQ� SDWRJHQ� OD\X��.HEHUDGDDQ� SVHXGRPRQDG

IOXRUHVFHQW�\DQJ�FXNXS�SDGD�GDHUDK�SHUDNDUDQ�GLGXJD

GDSDW�PHODUXWNDQ� IRVIDW�PHPHJDQJ� SHUDQDQ� GDODP

PHPSHUEDLNL� WDQDPDQ�� 6DODK� VDWX� EDNWHUL� \DQJ

PHUXSDNDQ� SHODUXW� SRWHQVLDO� GDUL� IRVIDW� DGDODK

3VHXGRPRQDV�GDQ�%DFLOOXV��%HEHUDSD�EDNWHUL�VDSURILWLN

\DQJ�EHUSHUDQ�VHEDJDL�DJHQV�KD\DWL�SHQJHQGDOL�SHQ\DNLW

OD\X� DGDODK� EDNWHUL�3VHXGRPRQDV� IOXRUHVFHQV� SDGD

WRPDW��NHQWDQJ��GDQ�WHUXQJ��GDQ�3VHXGRPRQDV�VS��SDGD

FDEDL��6DGGOHU��������

3HUWXPEXKDQ�7DQDPDQ�&DEDL��8QWXN�SHQJDPDWDQ

SHUWXPEXKDQ�WDQDPDQ�FDEDL�GLEHGDNDQ�PHQMDGL���IDVH

\DLWX�SDGD�IDVH�YHJHWDWLI�GDQ�IDVH�JHQHUDWLI��3DUDPHWHU

SDGD�IDVH�YHJHWDWLI�PHOLSXWL�WLQJJL�WDQDPDQ�GDQ�MXPODK

FDEDQJ�� $GDSXQ�SHQJDPDWDQ� SHUWXPEXKDQ� SDGD� IDVH

JHQHUDWLI�PHOLSXWL� MXPODK� FDEDQJ�SURGXNWLI�� $SDELOD

GLWLQMDX� GDUL� SHUWXPEXKDQ� WDQDPDQ� FDEDL� SDGD� IDVH

YHJHWDWLI�� EDLN� SHUWXPEXKDQ� WLQJJL� WDQDPDQ�PDXSXQ

MXPODK�FDEDQJ�SHPEHULDQ�IRUPXOD�VHUEXN�PHQXQMXNNDQ

KDVLO�\DQJ�SDOLQJ�WLQJJL�GLEDQGLQJNDQ�IRUPXOD�ODLQ�GDQ

NRQWURO��7DEHO�����$GDSXQ�SHUODNXDQ�GHQJDQ�SHPEHULDQ

IRUPXOD�SHOHW�GDQ�JUDQXO��NHGXDQ\D�WLGDN�EHUEHGD�Q\DWD

SDGD� SHUWXPEXKDQ� WLQJJL� WDQDPDQ� PDXSXQ� MXPODK

FDEDQJ��1DPXQ�GHPLNLDQ�SHPEHULDQ�IRUPXOD�JUDQXO�GDQ

SHOHW�PDVLK�PHQXQMXNNDQ�MXPODK�FDEDQJ�\DQJ�OHELK�WLQJJL

GDQ�EHUEHGD�Q\DWD�GHQJDQ�NRQWURO�

3HUWXPEXKDQ� � WDQDPDQ� � FDEDL� � SDGD� � IDVH

JHQHUDWLI� � \DLWX� � MXPODK� � FDEDQJ� � SURGXNWLI�� GHQJDQ

SHPEHULDQ�IRUPXOD�VHUEXN�PHQXQMXNNDQ�KDVLO�\DQJ�SDOLQJ

EDLN�GLEDQGLQJNDQ�IRUPXOD�ODLQ�GDQ�NRQWURO��$SOLNDVL

IRUPXOD� JUDQXO� GDQ� SHOHW� WLGDN� EHUEHGD� GDODP

SHUWXPEXKDQ� MXPODK� FDEDQJ�SURGXNWLI�� WHWDSL�PDVLK

EHUEHGD�Q\DWD�GLEDQGLQJNDQ�NRQWURO��7DEHO����

'HQJDQ�SHPEHULDQ�IRUPXOD�VHUEXN�EHUEDKDQ�DNWLI

SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I������SHUWXPEXKDQ

WDQDPDQ�FDEDL�PHQXQMXNNDQ� KDVLO� WHUWLQJJL��PXQJNLQ

NDUHQD�SRSXODVL�EDNWHUL�SVHXGRPRQDG�IOXRUHVFHQW�LVRODW

3I�����GDODP�WDQDK�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ

SHPEHULDQ� IRUPXOD� \DQJ� ODLQ�� %DNWHUL� SVHXGRPRQDG

IOXRUHVFHQW� LVRODW�3I�����GDODP�IRUPXOD� VHUEXN� OHELK

FHSDW� WHUFDPSXU�GHQJDQ� WDQDK�VHKLQJJD�EDNWHUL� FHSDW

EHUNHPEDQJ� GDQ�PHQJNRORQLVDVL� VLVWHP� SHUDNDUDQ�

3DGD� DNDU�� SVHXGRPRQDG� IOXRUHVFHQW� LVRODW� 3I����

GLGXJD�DNDQ�PHPEDQWX�SHQJLNDWDQ�IRVIRU�EDJL�WDQDPDQ�

VHKLQJJD�SHUWXPEXKDQ�DNDQ�VHPDNLQ�WHUSDFX��6HODLQ�LWX

NHPXQJNLQDQ�UKL]REDNWHULD�SVHXGRPRQDG�IOXRUHVFHQW

LVRODW�3I�����PHQJKDVLONDQ�KRUPRQ�SHUWXPEXKDQ�\DQJ

PHPDFX� SHUWXPEXKDQ� WDQDPDQ� FDEDL�� +DO� WHUVHEXW

VHSHUWL� SHQGDSDW� 3RGLOH�	�.LVKRUH� � �������� EDNWHUL

PDPSX� PHPDFX� NHWDKDQDQ� VLVWHPLN� GHQJDQ

PHPSURGXNVL�ILWRKRUPRQ��PHODUXWNDQ�IRVIDW�DQRUJDQLN�

GDQ�PHQLQJNDWNDQ� SHQJLNDWDQ� )H� GHQJDQ� VLGHURIRU�

3HQJHQGDOLDQ� KD\DWL� GHQJDQ� PLNURRUJDQLVPH� \DQJ

EHUPDQIDDW�DNDQ�PHPDFX�SHUWXPEXKDQ�DNDU�VHKLQJJD

DNDU�PHQMDGL�OHELK�EDQ\DN��0LNURRUJDQLVPH�WDQDK�\DQJ

GDSDW� PHODUXWNDQ� IRVIDW� PHPHJDQJ� SHUDQDQ� GDODP

PHPSHUEDLNL�WDQDPDQ�

7DEHO����5DWD�UDWD�WLQJJL�WDQDPDQ��MXPODK�FDEDQJ��GDQ�MXPODK�FDEDQJ�SURGXNWLI�WDQDPDQ�FDEDL�\DQJ�GLSHUODNXNDQ

GHQJDQ���IRUPXODVL�EHUEHGD�EHUEDKDQ�DNWLI�SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I����

$QJND�DQJND�\DQJ�GLLNXWL�KXUXI�\DQJ�EHUEHGD�GDODP�NRORP�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD�EHUGDVDUNDQ
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0LNURRUJDQLVPH� WDQDK� MXJD� PXQJNLQ

PHPEHEDVNDQ� IRVIDW� DQRUJDQLN� \DQJ� GDSDW� ODUXW� NH

GDODP� WDQDK�� 6DODK� VDWX� FDUD� XQWXN� PHPSHUEDLNL

GHILVLHQVL�IRVIRU�SDGD�WDQDPDQ�DGDODK�GHQJDQ�LQRNXODVL

WDQDK�GHQJDQ�PLNURRUJDQLVPH�SHODUXW�IRVIDW��6DODK�VDWX

EDNWHUL� \DQJ�PHUXSDNDQ� SHODUXW� SRWHQVLDO� GDUL� IRVIDW

DGDODK�3VHXGRPRQDV� �5DR�� ������� %DQ\DN� JHQXV

EDNWHUL�� VDODK� VDWX� GLDQWDUDQ\D� DGDODK�3VHXGRPRQDV�

PHQJKDVLONDQ�VXDWX�VHQ\DZD�JLEHUHOLQ�GDQ�\DQJ�VHUXSD

JLEHUHOLQ�\DQJ�GDSDW�PHUDQJVDQJ�SHUWXPEXKDQ�WDQDPDQ�

%DNWHUL�LQL�MXJD�PHPSHQJDUXKL�SHUNHPEDQJDQ�UDPEXW

DNDU��VHNUHVL�JHWDK��SHUNHPEDQJDQ�DNDU�ODWHUDO�WDQDPDQ�

3URGXNVL� WDQDPDQ� FDEDL�� 8QWXN� SHQJDPDWDQ

WHUKDGDS� SURGXNVL� WDQDPDQ� FDEDL�� SDUDPHWHU� \DQJ

GLDPDWL�PHOLSXWL�MXPODK�EXDK�GDQ�EHUDW�EXDK��$SDELOD

GLWLQMDX�GDUL�SURGXNVL�WDQDPDQ�FDEDL�EDLN�MXPODK�EXDK

PDXSXQ�EHUDW�EXDK��SHPEHULDQ�IRUPXOD�VHUEXN�GHQJDQ

EDKDQ� DNWLI� SVHXGRPRQDG� IOXRUHVFHQV� 3I����

PHQXQMXNNDQ� KDVLO� \DQJ� SDOLQJ� WLQJJL� GLEDQGLQJNDQ

IRUPXOD�ODLQ�GDQ�NRQWURO��7DEHO����

$SDELOD� GLWLQMDX� GDUL� MXPODK� EXDK�� SHPEHULDQ

IRUPXOD�VHUEXN�GDSDW�PHQLQJNDWNDQ�KDVLO�VDPSDL�GXD

NDOL�KDVLO�GDUL�WDQDPDQ�NRQWURO��6HGDQJNDQ�XQWXN�KDVLO

EHUDW� EXDK�� SHPEHULDQ� IRUPXOD� VHUEXN� GDSDW

PHQLQJNDWNDQ� KDVLO� VDPSDL� HPSDW� NDOL� GDUL� WDQDPDQ

NRQWURO�� 8QWXN� SHPEHULDQ� IRUPXOD� SHOHW� GDQ� JUDQXO�

QDPSDN�EDKZD�KDVLO�MXPODK�EXDK�GDQ�EHUDW�EXDK�MXJD

EHUEHGD� Q\DWD� GLEDQGLQJNDQ� NRQWURO�� $GDQ\D

SHQLQJNDWDQ�KDVLO�SURGXNVL�FDEDL�SDGD�WDQDPDQ�FDEDL

\DQJ� GLEHUL� IRUPXOD�PHQXQMXNNDQ� DGDQ\D� SHQJDUXK

EDLN�GDUL�EDNWHUL�SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I�����

$GDQ\D� SRSXODVL� GL� GDODP� VLVWHP� SHUDNDUDQ� DNLEDW

DSOLNDVL� IRUPXOD�� NHPXQJNLQDQ�PHQJNRORQLVDVL� DNDU

WDQDPDQ� FDEDL� GDQ� GDSDW� PHODUXWNDQ� IRVIDW� \DQJ

GLEXWXKNDQ� WDQDPDQ� DWDX� PHQJKDVLONDQ� KRUPRQ

SHUWXPEXKDQ� VHKLQJJD� GDSDW�PHPDFX� SHUWXPEXKDQ

WDQDPDQ�FDEDL�

3HPEHULDQ�IRUPXOD�VHUEXN�GLEDQGLQJNDQ�GHQJDQ

IRUPXOD�JUDQXO��GDQ�SHOHW�EDLN�GDUL�UDWD�UDWD�MXPODK�EXDK

GDQ�EHUDW� EXDK�PHQXQMXNNDQ�QLODL�\DQJ�SDOLQJ�EDLN�

NHPXGLDQ�GLLNXWL�IRUPXOD�JUDQXO�GDQ�SHOHW��+DO�WHUVHEXW

PXQJNLQ� GLVHEDENDQ� NDUHQD� SRSXODVL� SVHXGRPRQDG

IOXRUHVFHQW�LVRODW�3I�����OHELK�FHSDW�EHUNHPEDQJ�GDODP

IRUPXOD� VHUEXN�GLEDQGLQJNDQ�GHQJDQ� GDODP�IRUPXOD

JUDQXO�GDQ�SHOHW��.RQGLVL� IRUPXOD�VHUEXN�\DQJ�OHELK

SRURV�PHPXQJNLQNDQ�OHELK�EDQ\DN�RNVLJHQ�\DQJ�GDSDW

GLSHUROHK�EDNWHUL�SVHXGRPRQDG�IOXRUHVFHQW�LVRODW�3I�

�����VHKLQJJD�SRSXODVL�OHELK�EDQ\DN��6HGDQJNDQ�XQWXN

IRUPXOD�SHOHW��NRQGLVL�IRUPXOD�SDOLQJ�SDGDW��VHKLQJJD�KDO

WHUVHEXW� DNDQ� GDSDW�PHPSHQJDUXKL� YLDELOLWDV�EDNWHUL

NDUHQD�VDQJDW�VHGLNLW�PHQGDSDWNDQ�RNVLJHQ��6HODLQ�KDO

WHUVHEXW�GL�DWDV��IRUPXOD�SHOHW�SDOLQJ�ODPD�WHUGHJUDGDVL

DWDX� WHUFDPSXU� GHQJDQ� WDQDK� GL� GDHUDK� SHUDNDUDQ

GLEDQGLQJNDQ� JUDQXO� GDQ� VHUEXN�� VHKLQJJD� DNDQ

PHPSHQJDUXKL�EDNWHUL� GDODP�PHQJNRORQLVDVL� VLVWHP

SHUDNDUDQ� GDQ�PHPEDQWX�PHODUXWNDQ� IRVIDW� XQWXN

SHUWXPEXKDQ�WDQDPDQ�FDEDL�

$GDQ\D�SVHXGRPRQDG�IOXRUHVFHQV�PXQJNLQ�MXJD

GDSDW� PHPDFX� SHUWXPEXKDQ� GDQ� SURGXNVL� WDQDPDQ

FDEDL� NDUHQD� SURGXNVL� KRUPRQ� SHUWXPEXKDQ� \DQJ

GLKDVLONDQ��+DO�LWX�VHVXDL�GHQJDQ�SHQGDSDW�3LQWRQ�HW�DO�

��������UKL]REDNWHULD�MXJD�PDPSX�PHPDFX�SHUWXPEXKDQ

WDQDPDQ� GHQJDQ�PHPSURGXNVL� ]DW� SHQJDWXU� WXPEXK

VHSHUWL�WXUXQDQ�DX[LQ��%DQ\DN�JHQXV�EDNWHUL��VDODK�VDWX

GLDQWDUDQ\D�DGDODK�3VHXGRPRQDV��PHQJKDVLONDQ�VXDWX

VHQ\DZD�JLEHUHOLQ�GDQ�\DQJ�VHUXSD�JLEHUHOLQ�\DQJ�GDSDW

PHUDQJVDQJ� SHUWXPEXKDQ� WDQDPDQ�� %DNWHUL� LQL� MXJD

PHPSHQJDUXKL��SHUNHPEDQJDQ��UDPEXW��DNDU���VHNUHVL

JHWDK�� SHUNHPEDQJDQ� DNDU� ODWHUDO� WDQDPDQ�� 6HEDJLDQ

EHVDU� UKL]REDNWHULD� VHSHUWL�3VHXGRPRQDV�� %DFLOOXV�

$]RWREDFWHU� PHPSURGXNVL� VHQ\DZD� SHPDFX

SHUWXPEXKDQ� VHSHUWL� ,QGRODFHWLF� DFLG � �,$$��

JLEEHUHOOLQ�� VXEVWDQVL� VHSHUWL� F\WRNLQLQ� �%ULPHFRPEH

HW� DO��� ������� %DNWHUL� PDPSX� PHPDFX� NHWDKDQDQ

VLVWHPLN� WDQDPDQ� GHQJDQ�PHPSURGXNVL� ILWRKRUPRQ�

PHODUXWNDQ� IRVIDW� DQRUJDQLN�� GDQ� PHQLQJNDWNDQ

SHQJLNDWDQ� )H� GHQJDQ� VLGHURIRU� �+DDV�	�'HIDJR�

������

'LEDQGLQJNDQ� KDVLO� SHUODNXDQ� GHQJDQ� IRUPXOD

SHOHW�GDQ�JUDQXO��IRUPXOD�VHUEXN�PHPEHULNDQ�KDVLO�\DQJ

WHUEDLN��+DO�WHUVHEXW�GLGXJD�SDGD�VDDW�GLDSOLNDVLNDQ�NH

7DEHO����5DWD�UDWD�MXPODK�EXDK�GDQ�EHUDW�EXDK�FDEDL�\DQJ�GLSHUODNXNDQ�GHQJDQ�IRUPXOD�SVHXGRPRQDG�IOXRUHVFHQW

LVRODW�3I����
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GDODP�OXEDQJ�WXJDO��IRUPXOD�VHUEXN�OHELK�FHSDW�WHUFDPSXU

NH� GDODP� WDQDK� GHNDW� VLVWHP� SHUDNDUDQ�� VHKLQJJD

SVHXGRPRQDG� IOXRUHVFHQW� LVRODW� 3I����� OHELK� FHSDW

EHUNHPEDQJ� ELDN� GDQ� PHQJNRORQLVDVL� SDGD� V\VWHP

SHUDNDUDQ�� 6HODLQ� LWX� GDODP� IRUPXOD� VHUEXN� EDNWHUL

SVHXGRPRQDG� IOXRUHVFHQW� LVRODW� 3I����� OHELK� GDSDW

EHUNHPEDQJ�NDUHQD�NRQGLVL�WLGDN�SDGDW�VHSHUWL�IRUPXOD

SHOHW�GDQ�JUDQXO��VHKLQJJD�NHEXWXKDQ�RNVLJHQ�WHUFXNXSL

GDQ� SRSXODVL� EDNWHUL� OHELK� WLQJJL��0HQXUXW� 3DOOHURQL

�������� EDNWHUL�3VHXGRPRQDV� IOXRUHVFHQV� WHUPDVXN

EDNWHUL�REOLJDW�DHURE��3RSXODVL�SVHXGRPRQDG�IOXRUHVFHQW

GDODP� WDQDK� \DQJ� WLQJJL� VHODQMXWQ\D� GDSDW

PHPEHEDVNDQ� IRVIDW� DQRUJDQLN� \DQJ� GDSDW� ODUXW� NH

GDODP� WDQDK�� VHKLQJJD� GDSDW� PHPDFX� SHUWXPEXKDQ

GDQ�SURGXNVL�WDQDPDQ�FDEDL�

6,038/$1

,QWURGXNVL�IRUPXOD�EHUEDKDQ�DNWLI�SVHXGRPRQDG

IOXRUHVFHQW�LVRODW�3I�����GDODP�EHQWXN�VHUEXN�PHPEHUL

KDVLO�\DQJ�SDOLQJ�EDLN�GDODP�PHPDFX�SHUWXPEXKDQ�GDQ

SURGXNVL�FDEDL�GL�ODSDQJ�

6$1:$&$1$

3HQHOLWLDQ�LQL�GDSDW�WHUODNVDQD�DWDV�ELD\D�+LEDK

3HQHOLWLDQ�8QJJXODQ� �3HUJXUXDQ�7LQJJL�1DVLRQDO�1R�

����63�+�3/�'LW�/LWDEPDV�,,������� XQWXN� LWX� NDPL

XFDSNDQ� WHULPD�NDVLK� NHSDGD�'LUHNWXU�3HQHOLWLDQ� GDQ
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