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5HVSRQVH�RI�ODUJH�VHHG�VL]H�DQG�HDUO\�PDWXULQJ�VR\EHDQ�JHQRW\SHV�DJDLQVW�SRG�VXFNLQJ�EXJV�FRPSOH[��3RG�VXFNLQJ�EXJV

�+HPLSWHUD��3HQWDWRPLGDH��LV�WKH�PRVW�GHWULPHQWDO�SHVW�RQ�VR\EHDQ�LQ�,QGRQHVLD��7KHVH�SHVW�DWWDFNV�FDXVHG�WKH�GHFUHDVLQJ�RI

TXDOLW\�DQG�TXDQWLW\�RI�\LHOG�DV�ZHOO�DV�GHFUHDVHG�VHHG�JHUPLQDWLRQ��7KH�XVH�RI�UHVLVWDQW�YDULHWLHV�LV�DQ�DOWHUQDWLYH�FRQWURO

ZKLFK�LV�HQYLURQPHQWDOO\�IULHQGO\��7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�WKH�UHVSRQVH�RI�YDULRXV�VR\EHDQ�JHQRW\SHV

DJDLQVW�SRG�VXFNLQJ�FRPSOH[�LQ�WKH�ILHOG��7KH�H[SHULPHQW�ZDV�FRQGXFWHG�RQ�-XQH�WR�6HSWHPEHU������LQ�3DVXUXDQ��(DVW�-DYD�

7KH�WUHDWPHQW�ZDV�DUUDQJHG�LQ�UDQGRPL]HG�EORFN�GHVLJQ�����WUHDWPHQWV�ZLWK�WKUHH�UHSOLFDWHV��7KH�WUHDWPHQW�FRQVLVWV�RI���

VR\EHDQ�SURPLVLQJ�OLQHV��*�����+�$QM��$QM���$QM�������*�����+�$QMDVPRUR������*�����+�$QM��$QM���$QM������*�����+�$QMDVPRUR�

�$QMDVPRUR������*�����+�$UJRP��$UJRP������*�����+�$QMDVPRUR������*�����+�$QMDVPRUR������*�����+�$QMDVPRUR��$QMDVPRUR�

�����*�����+�$UJ��$UJ���$UJ���$UJ��������*�����+�$QM���$QM���$QM������*�����+�$UJ��$UJ���$UJ���$UJ�������*�����+�$QMDVPRUR�

�����*�����+�$QM��$QM���$QM����$QMV������*�����+�$QMDVPRUR���������DQG�WZR�YDULHWLHV��$QMDVPRUR�DQG�*URERJDQ���7KH�UHVXOWV

VKRZHG�WKDW�WKH�GLIIHUHQFHV�LQ�VR\EHDQ�JHQRW\SHV�VLJQLILFDQWO\�LQIOXHQFH�WKH�LQWHQVLW\�RI�GDPDJHG�SRG�DQG�VHHG�FDXVHG�E\

SRG�VXFNLQJ�EXJV��7KH�LQWHQVLW\�RI�GDPDJHG�SRG�ZDV�����±������SHU�SODQW��7KH�LQWHQVLW\�RI�GDPDJHG�VHHG�ZDV�����������

SHU�SODQW��7KH�QXPEHU�RI�SXQFWXUH�ZDV���������SXQFWXUHV�SHU�SRG�DQG���������SXQFWXUHV�SHU�VHHG��%DVHG�RQ�WKH�LQWHQVLW\�RI

GDPDJHG�SRG�DQG�VHHG��JHQRWLSH�*�����+�$QMDVPRUR��$QMDVPRUR������*�����+�$QMDVPRUR������DQG�*�����+�$QMDVPRUR����

ZHUH�LQGLFDWHG�FRQVLVWHQWO\�DV�PRGHUDWHO\�UHVLVWDQFH�DJDLQVW�SRG�VXFNLQJ�FRPSOH[��7KRVH�WKUHH�JHQRW\SHV�FRXOG�EH�XVH�DV�D

VRXUFH�RI�JHQHV�WR�LPSURYH�WKH�UHVLVWDQFH�RI�VR\EHDQ�DJDLQVW�SRG�VXFNLQJ�EXJ�

.H\�ZRUGV��GDPDJH�LQWHQVLW\��PRUSKRORJLFDO�FKDUDFWHUV��SRG�VXFNLQJ�EXJ��VR\EHDQ

$%675$.

5HVSRQ�JHQRWLSH�NHGHODL�ELML�EHVDU�GDQ�XPXU�JHQMDK�WHUKDGDS�NRPSOHNV�KDPD�SHQJLVDS�SRORQJ��3HQJLVDS�SRORQJ�PHUXSDNDQ

KDPD�\DQJ�EHUSRWHQVL�PHUXJLNDQ�SDGD�SHUWDQDPDQ�NHGHODL�GL�,QGRQHVLD��6HUDQJDQ�KDPD�LQL�PHQJDNLEDWNDQ�SHQXUXQDQ�NXDOLWDV

GDQ�NXDQWLWDV�KDVLO�SDQHQ��VHUWD�PHQXUXQQ\D�GD\D�NHFDPEDK�ELML��3HQJJXQDDQ�YDULHWDV�WDKDQ�PHUXSDNDQ�DOWHUQDWLI�SHQJHQGDOLDQ

\DQJ�UDPDK�OLQJNXQJDQ��7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�UHVSRQ�EHUEDJDL�JHQRWLSH�NHGHODL�WHUKDGDS�VHUDQJDQ

NRPSOHNV�SHQJLVDS�SRORQJ�GL�ODSDQJ��3HQHOLWLDQ�GLODNVDQDNDQ�SDGD�EXODQ�-XQL�6HSWHPEHU������GL�.DEXSDWHQ�3DVXUXDQ��-DZD

7LPXU��5DQFDQJDQ�SHUFREDDQ�\DQJ�GLJXQDNDQ�DGDODK�DFDN�NHORPSRN�GHQJDQ����SHUODNXDQ�GDQ�GLXODQJ�WLJD�NDOL��3HUODNXDQ

WHUGLUL�GDUL����JDOXU�KDUDSDQ�NHGHODL��*�����+�$QM��$QM���$QM�������*�����+�$QMDVPRUR������*�����+�$QM��$QM���$QM������*����

+�$QMDVPRUR��$QMDVPRUR������*�����+�$UJRP��$UJRP������*�����+�$QMDVPRUR������*�����+�$QMDVPRUR������*�����+�

$QMDVPRUR��$QMDVPRUR������*�����+�$UJ��$UJ���$UJ���$UJ��������*�����+�$QM���$QM���$QM������*�����+�$UJ��$UJ���$UJ���

$UJ�������*�����+�$QMDVPRUR������*�����+�$QM��$QM���$QM����$QMV������*�����+�$QMDVPRUR���������GDQ�GXD�YDULHWDV��$QMDVPRUR

GDQ�*URERJDQ���+DVLO� DQDOLVLV� UDJDP�PHQXQMXNNDQ� EDKZD�SHUEHGDDQ� JHQRWLSH� NHGHODL� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS

LQWHQVLWDV�VHUDQJDQ�SHQJLVDS�SRORQJ��,QWHQVLWDV�NHUXVDNDQ�SRORQJ�DNLEDW�SHQJLVDS�EHUNLVDU�DQWDUD������������SHU�WDQDPDQ�

,QWHQVLWDV�NHUXVDNDQ�ELML�DNLEDW�SHQJLVDS�EHUNLVDU�DQWDUD������������SHU�WDQDPDQ��-XPODK�WXVXNDQ�SHQJLVDS�SRORQJ�EHUNLVDU

DQWDUD�����±�����EXDK�SHU�SRORQJ�GDQ�����±�����EXDK�SHU�ELML��%HUGDVDUNDQ�LQWHQVLWDV�NHUXVDNDQ�SRORQJ�GDQ�ELML��*HQRWLSH�*����

+�$QMDVPRUR��$QMDVPRUR������*�����+�$QMDVPRUR������GDQ�*�����+�$QMDVPRUR�����WHULQGLNDVL�NRQVLVWHQ�GHQJDQ�NULWHULD�DJDN

WDKDQ�WHUKDGDS�VHUDQJDQ�SHQJLVDS�SRORQJ��.HWLJD�JHQRWLSH�WHUVHEXW�GDSDW�GLJXQDNDQ�VHEDJDL�VXPEHU�JHQ�XQWXN�PHQLQJNDWNDQ

NHWDKDQDQ�YDULHWDV�NHGHODL�WHUKDGDS�SHQJLVDS�SRORQJ�

.DWD�NXQFL��LQWHQVLWDV�NHUXVDNDQ��NDUDNWHU�PRUIRORJL��NHGHODL��SHQJLVDS�SRORQJ
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3HQJLVDS� SRORQJ� �+HPLSWHUD�� $O\GLGDH�

PHUXSDNDQ�KDPD�SRO\SKDJXV�\DQJ�PHQ\HUDQJ�EDQ\DN

MHQLV� WDQDPDQ� LQDQJ��GLDQWDUDQ\D�NHORPSRN� WDQDPDQ

EXDK��WDQDPDQ�GDUL�IDPLOL�/HJXPLQRVHDH��GDQ�WDQDPDQ

VHUHDOLD� �%DH�HW� DO��� ������6HR�HW� DO��� ������ 3DQL]]L�

������0DLQDOL� HW� DO��� ������� 3DGD� WDQDPDQ� NHGHODL�

SHQJLVDS�SRORQJ�LQL�PHQ\HUDQJ�GHQJDQ�FDUD�PHQXVXN

GDQ�PHQJLVDS�EDJLDQ� SRORQJ�GDQ� ELML� NHGHODL� VHFDUD

ODQJVXQJ� GDQ� WLQJNDW� VHUDQJDQQ\D� WLQJJL� SDGD� IDVH

SHPDVDNDQ�SRORQJ��0DLQDOL�	�/LP��������%DH�HW�DO��

�������'DPSDN�\DQJ�GLWLPEXONDQ�VDQJDW�VHULXV�\DLWX

EHUXSD�SHQXUXQDQ�NXDOLWDV�GDQ�NXDQWLWDV�KDVLO�SDQHQ�

VHUWD�PHQXUXQQ\D�GD\D�NHFDPEDK�ELML��%DH�HW�DO��������

PHODSRUNDQ�EDKZD�VHUDQJDQ�SHQJLVDS�SRORQJ�5LSWRUWXV

SHGHVWULV�\DQJ�WHUMDGL�SDGD�IDVH�SHQJLVLDQ�SRORQJ��5��

KLQJJD� SDQHQ� GDSDW�PHQ\HEDENDQ�SHQXUXQDQ� KDVLO

KLQJJD� �����'L� ,QGRQHVLD�� VSHVLHV� SHQJLVDS� SRORQJ

NHGHODL� \DQJ� SDOLQJ� EDQ\DN� GLWHPXNDQ� GDQ� VDQJDW

PHUXVDN� \DLWX�5LSWRUWXV� OLQHDULV�)DEULFLXV��1H]DUD

YLULGXOD�/LQQDHXV�� GDQ�3LH]RGRUXV� K\EQHUL�*PHOLQ

�%D\X�HW�DO���������+HQGULYDO�HW�DO���������

,PDJR�SHQJLVDS�SRORQJ�DGDODK�VWDGLD�\DQJ�SDOLQJ

PHUXVDN�WDQDPDQ�NHGHODL��3HQJLVDS�SRORQJ�PHQ\HUDQJ

NHGHODL�GHQJDQ�FDUD�PHQXVXNNDQ�VWLOHWQ\D�SDGD�SRORQJ

GDQ�PHQJLVDS�FDLUDQ�QXWULVL�\DQJ�WHUNDQGXQJ�SDGD�ELML�

6HUDQJDQ�\DQJ�WHUMDGL�SDGD�IDVH�SHPEHQWXNDQ�SRORQJ

DNDQ�PHQ\HEDENDQ�SRORQJ�NHULQJ�GDQ�JXJXU��3DGD�IDVH

SHUWXPEXKDQ�SRORQJ�GDQ�SHUNHPEDQJDQ�ELML��SHQJLVDS

SRORQJ�PHQ\HEDENDQ�SRORQJ�GDQ�ELML�NHPSLV��6HGDQJNDQ�

VHUDQJDQ� \DQJ� WHUMDGL� SDGD� IDVH� SHQJLVLDQ� ELML� DWDX

SHPDVDNDQ� SRORQJ� DNDQ�PHQLPEXONDQ�EHUFDN� KLWDP

NHFRNODWDQ�GDQ�SHQDPSLODQ�NHULSXW�SDGD�ELML��0HQXUXW

'HSLHUL�	�3DQL]]L���������ZDNWX�SHQ\HUDQJDQ�SHQJLVDS

SRORQJ� EHUNRUHODVL� SRVLWLI� GHQJDQ� GDPSDN� \DQJ

GLWLPEXONDQ��6HODLQ�LWX��PHQLQJNDWQ\D�SHOXNDDQ�SDGD�ELML

PHQ\HEDENDQ� WHUWXQGDQ\D� XPXU� PDVDN� WDQDPDQ

�/HRQDUG�HW�DO���������%DH�HW�DO����������2OHK�NDUHQD

LWX�� SHQJHQGDOLDQ� SHQJLVDS� SRORQJ� VDQJDW� SHQWLQJ

GLODNXNDQ� KLQJJD� PHQMHODQJ� SDQHQ� XQWXN

PHPSHUWDKDQNDQ�KDVLO�SDQHQ�

,QVHNWLVLGD�NLPLD�PHQMDGL�SLOLKDQ�XWDPD�EDJL�SHWDQL

NHGHODL� SDGD� XPXPQ\D� XQWXN� PHQ\HODPDWNDQ

SHUWDQDPDQQ\D� GDUL� VHUDQJDQ� KDPD� GDQ� LQVHNWLVLGD

WHUVHEXW� VHULQJ� NDOL� GLDSOLNDVLNDQ� VHFDUD� EHUOHELKDQ

�5D]DT�HW� DO��� ������3DQL]]L�� �������0HVNLSXQ� WHODK

GLDSOLNDVLNDQ�VHFDUD�LQWHQVLI��WLQJNDW�VHUDQJDQ�SHQJLVDS

SRORQJ�SDGD�NHGHODL�VHULQJ�PDVLK�WLQJJL��EDKNDQ�SHWDQL

PDVLK�VHULQJ�PHQJDODPL�JDJDO�SDQHQ��$SOLNDVL�LQVHNWLVLGD

VHFDUD� WHUXV�PHQHUXV� GDSDW�PHQLQJNDWNDQ� UHVLVWHQVL

KDPD�WDUJHW�GDQ�PHPEXQXK�VHUDQJJD�EHUJXQD��&RUGHLUR

HW�DO��� ������$ILIDK�HW� DO��� ������+DGGL�HW� DO��� �����

*XHGHV�HW�DO���������

3HQDQDPDQ� YDULHWDV� WDKDQ� KDPD�GDODP� UDQJND

PHQJXUDQJL� SHQJJXQDDQ� LQVHNWLVLGD� SHQWLQJ� XQWXN

GLSHUWLPEDQJNDQ�� 3HQJJXQDDQ� YDULHWDV� WDKDQ

PHUXSDNDQ� DOWHUQDWLI� SHQJHQGDOLDQ� \DQJ� UDPDK

OLQJNXQJDQ� �6PLWK�	�&OHPHQW�� �������'L� ,QGRQHVLD�

EHEHUDSD�JHQRWLSH�NHGHODL��GLDQWDUDQ\D�,$&�����GDQ

*���+�� GLODSRUNDQ� WDKDQ� WHUKDGDS�SHQJLVDS� SRORQJ�

*HQRWLSH�*���+� \DQJ�PHUXSDNDQ� KDVLO� SHUVLODQJDQ

DQWDUD�YDULHWDV�,$&������LQWURGXNVL�GDUL�%UD]LOLD�\DQJ

WDKDQ�SHQJLVDS�SRORQJ��GHQJDQ�+LPHVKLUD]X��LQWURGXNVL

GDUL� -HSDQJ��PHUXSDNDQ� VDODK� VDWX� JHQRWLSH� \DQJ

WHULQGLNDVL�WDKDQ�SHQJLVDS�SRORQJ���%D\X�	�7HQJNDQR�

�������,$&�����GLNHWDKXL�PHUXSDNDQ�KDVLO�SHUVLODQJDQ

DQWDUD�YDULHWDV�,$&����DQG�,$&����������\DQJ�WDKDQ

WHUKDGDS�VHUDQJJD�SHPDNDQ�GDQ�SHQJLVDS��9HLJD�HW�DO��

�������,$&�����PHPLOLNL�SHUWDKDQDQ�\DQJ�NXDW�WHUKDGDS

FHNDPDQ�\DQJ�GLVHEDENDQ�ROHK�IDNWRU�ELRORJL�VHSHUWL

SHOXNDDQ�ROHK�KDPD��7LPER�HW�DO����������,$&�����MXJD

WHULQGLNDVL�WDKDQ�WHUKDGDS�SHQJLVDS�SRORQJ��0F3HUVRQ

HW�DO���������6XKDUVRQR�	�6XOLVW\RZDWL��������%D\X�	

7HQJNDQR�� ������� 6HODLQ� LWX�� ODWDU� EHODNDQJ� JHQHWLN

WDQDPDQ�GDQ�MHQLV�SHQ\HEDE�FHNDPDQ�PHPSHQJDUXKL

UHVSRQ� SHUWDKDQDQ� WDQDPDQ� WHUKDGDS� VXDWX� KDPD

�&RXUWRLV�HW�DO����������%HUGDVDUNDQ�KDO�KDO�WHUVHEXW�GL

DWDV��HYDOXDVL�WHUKDGDS�JHQRWLSH�NHGHODL�WHUNDLW�GHQJDQ

NHWDKDQDQQ\D�WHUKDGDS�SHQJLVDS�SRORQJ�VDQJDW�SHQWLQJ

GLODNXNDQ��7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL

UHVSRQ� EHUEDJDL�JHQRWLSH� NHGHODL� WHUKDGDS� VHUDQJDQ

NRPSOHNV�SHQJLVDS�SRORQJ�GL�ODSDQJ�

0(72'(�3(1(/,7,$1

7HPSDW�GDQ�:DNWX��/RNDVL� SHQHOLWLDQ� EHUDGD� SDGD

NHWLQJJLDQ�����P�GL�DWDV�SHUPXNDDQ�ODXW��GSO��GHQJDQ

WLSH�WDQDK�PHGLWHUDQ�FRNODW�GDQ�WLSH�LNOLP�(��DJDN�NHULQJ�

GL� .DEXSDWHQ� 3DVXUXDQ�� -DZD� 7LPXU�� 3HQHOLWLDQ

GLODNVDQDNDQ�SDGD�EXODQ�-XQL�VDPSDL�6HSWHPEHU������

5DQFDQJDQ�SHUFREDDQ��5DQFDQJDQ�SHUFREDDQ� \DQJ

GLJXQDNDQ�DGDODK�DFDN�NHORPSRN�GHQJDQ����SHUODNXDQ

GDQ�GLXODQJ�WLJD�NDOL��3HUODNXDQ� WHUGLUL�GDUL����JDOXU

KDUDSDQ�NHGHODL��*�����+�$QM��$QM���$QM�������*����

+�$QMDVPRUR������*�����+�$QM��$QM���$QM������*����

+�$QMDVPRUR��$QMDVPRUR������*�����+�$UJRP��$UJRP�

�����*�����+�$QMDVPRUR������*�����+�$QMDVPRUR�����

*�����+�$QMDVPRUR��$QMDVPRUR������*�����+�$UJ��$UJ�

��$UJ���$UJ��������*�����+�$QM���$QM���$QM������*����

+�$UJ��$UJ���$UJ���$UJ�������*�����+�$QMDVPRUR�����
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*�����+�$QM��$QM���$QM����$QMV������*�����+�$QMDVPRUR�

�������GDQ�GXD�YDULHWDV�\DLWX�$QMDVPRUR�GDQ�*URERJDQ�

/RNDVL�SHUFREDDQ�PHUXSDNDQ�ODKDQ�VDZDK�\DQJ

VHEHOXPQ\D�GLWDQDPL�SDGL�GDQ�VHEHOXP�WDQDP�NHGHODL

WLGDN� GLODNXNDQ� SHQJRODKDQ� ODKDQ�� 6DOXUDQ� GUDLQDVH

GLEXDW�VHEHOXP�WDQDP�GDQ�GLODNXNDQ�DSOLNDVL�KHUELVLGD

SDGD�SHUPXNDDQ�WDQDK��8NXUDQ�SORW�SHUFREDDQ�DGDODK

����[�����P��3HQDQDPDQ�GLODNXNDQ�GHQJDQ�MDUDN�WDQDP

��� [���� FP�� GXD� WDQDPDQ�SHU� UXPSXQ��3XSXN� \DQJ

GLJXQDNDQ�DGDODK�����NJ�3KRQVND�GLWDPEDK�����NJ�63

���GDQ�VDWX�WRQ�SXSXN�RUJDQLN�SHU�KD�\DQJ�GLEHULNDQ

VHOXUXKQ\D� SDGD� VDDW� WDQDP�� 3HUDZDWDQ� EHQLK� �VHHG

WUHDWPHQW��GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�LQVHNWLVLGD

EHUEDKDQ� DNWLI� WLDPHWRNVDP� VHVXDL� GRVLV� \DQJ

GLUHNRPHQGDVLNDQ��3HQJHQGDOLDQ�JXOPD�GLODNXNDQ�SDGD

WDQDPDQ�XPXU���GDQ���PLQJJX�VHWHODK�WDQDP��067��

3HQJHQGDOLDQ� ODODW� NDFDQJ� GLODNXNDQ� GHQJDQ

PHQJJXQDNDQ�LQVHNWLVLGD�EHUEDKDQ�DNWLI�VLSHUPHWULQ�SDGD

�� KDUL� VHWHODK� WDQDP� �+67�� GHQJDQ� GRVLV� ��PO�O�

GLODQMXWNDQ�GHQJDQ�DSOLNDVL�LQVHNWLVLGD�EHUEDKDQ�DNWLI

VLKDORWULQ�SDGD���������GDQ����+67�XQWXN�PHQJHQGDOLNDQ

KDPD� SHPDNDQ� GDXQ� GHQJDQ� GRVLV� ��PO�O�� 6HWHODK

WDQDPDQ�EHUXPXU� ��� KDUL�� WLGDN� GLODNXNDQ� DSOLNDVL

LQVHNWLVLGD�GHQJDQ�WXMXDQ�DJDU�SRSXODVL�SHQJLVDS�SRORQJ

GDWDQJ�NH�SHUWDQDPDQ�XQWXN�PHQ\HUDQJ�

3HQJDPDWDQ�� 3HQJDPDWDQ� GLODNXNDQ� WHUKDGDS

EDQ\DNQ\D�SRORQJ�GDQ�ELML�WHUVHUDQJ�SHQJLVDS�SRORQJ

SDGD�VDDW�SDQHQ��3HQJDPELODQ�VDPSHO�GLODNXNDQ�VHEHOXP

SDQHQ� VHEDQ\DN� �� WDQDPDQ� SHU� SORW� VHFDUD� DFDN�

3HQJDPDWDQ�SRORQJ�GDQ�ELML�WHUVHUDQJ�GLODNXNDQ�GHQJDQ

PHQJJXQDNDQ�PLNURVNRS�ELQRNXOHU� GL�/DERUDWRULXP

(QWRPRORJL�%DODL�3HQHOLWLDQ�7DQDPDQ�$QHND�.DFDQJ

GDQ�8PEL��%DOLWNDEL���3HQJKLWXQJDQ�SHUVHQWDVH�LQWHQVLWDV

SRORQJ�GDQ�ELML�WHUVHUDQJ�PHQJJXQDNDQ�UXPXV�

������������������������������-XPODK�SRORQJ�WHUVHUDQJ��[�����

�����������������������-XPODK�SRORQJ�GLDPDWL

����������������������������-XPODK�ELML�WHUVHUDQJ���[�����

�����������������������-XPODK�ELML�GLDPDWL

8QWXN�PHQHQWXNDQ� WLQJNDW�NHWDKDQDQ� WDQDPDQ

PHQJJXQDNDQ�PHWRGH�VHSHUWL�\DQJ�GLODNXNDQ�ROHK�$VDGL

�������VHEDJDL�EHULNXW�

6NRU����VHUDQJDQ���������� �WDKDQ

6NRU����VHUDQJDQ��������� �DJDN�WDKDQ

6NRU����VHUDQJDQ�������  �DJDN�UHQWDQ

6NRU����VHUDQJDQ��������� �UHQWDQ

6NRU����VHUDQJDQ�!��� ��� �VDQJDW�UHQWDQ

7LQJNDW� VHUDQJDQ� SHQJLVDS� SRORQJ� GLDQDOLVLV

PHQJJXQDNDQ�$129$� �6366� YHUVL� ���� GLODQMXWNDQ

GHQJDQ�XML�EHGD�Q\DWD�GHQJDQ�7XNH\�SDGD�WDUDI�Q\DWD

���

+$6,/�'$1�3(0%$+$6$1

,QWHQVLWDV� SRORQJ� GDQ� ELML� WHUVHUDQJ� SHQJLVDS

SRORQJ��+DVLO� DQDOLVLV� UDJDP�PHQXQMXNNDQ� EDKZD

SHUEHGDDQ�JHQRWLSH�NHGHODL�EHUSHQJDUXK�VDQJDW�Q\DWD

WHUKDGDS� LQWHQVLWDV� VHUDQJDQ� SHQJLVDS� SRORQJ� SDGD

SRORQJ�GDQ�ELML�NHGHODL��S���������7DEHO�����,QWHQVLWDV

VHUDQJDQ�SHQJLVDS�SDGD�SRORQJ�EHUNLVDU�DQWDUD������

������SHU�WDQDPDQ��*HQRWLSH�NHGHODL�GHQJDQ�LQWHQVLWDV

SRORQJ�WHUVHUDQJ�WHUWLQJJL�DGDODK�*�����+�$UJ��$UJ���

$UJ���$UJ�������\DLWX�PHQFDSDL�������SHU�WDQDPDQ�

6HGDQJNDQ��JHQRWLSH�GHQJDQ�LQWHQVLWDV�SRORQJ�WHUVHUDQJ

WHUHQGDK�DGDODK�*�����+�$QMDVPRUR��$QMDVPRUR����

\DLWX�������SHU�WDQDPDQ�

%HUGDVDUNDQ� LQWHQVLWDV� SRORQJ� WHUVHUDQJ� \DQJ

GLNHORPSRNNDQ�PHQJJXQDNDQ�NDWHJRUL�$VDGL��������

WHUGDSDW�WLJD�JHQRWLSH�NHGHODL�\DQJ�WHULQGLNDVL�DJDN�WDKDQ

WHUKDGDS� VHUDQJDQ� SHQJLVDS� SRORQJ�\DLWX� *�����+�

$QMDVPRUR��$QMDVPRUR������*�����+�$QMDVPRUR�����

GDQ�*�����+�$QMDVPRUR�����GHQJDQ�LQWHQVLWDV�NHUXVDNDQ

SRORQJ�EHUWXUXW�WXUXW� ������� ������� GDQ� ������SHU

WDQDPDQ��6HODLQ�NHWLJD�JHQRWLSH�WHUVHEXW�GLDWDV��JHQRWLSH�

JHQRWLSH�\DQJ�GLWDQDP�GL�3DVXUXDQ�SDGD�0.���WHULQGLNDVL

DJDN�UHQWDQ�GDQ�UHQWDQ�WHUKDGDS�SHQJLVDS�SRORQJ�

,QWHQVLWDV�VHUDQJDQ�SHQJLVDS�SRORQJ�SDGD�ELML�GDUL

��� JHQRWLSH� NHGHODL� EHUNLVDU� DQWDUD� �����������SHU

WDQDPDQ��7DEHO�����,QWHQVLWDV�VHUDQJDQ�SHQJLVDS�SDGD

ELML�\DQJ�WHUHQGDK�WHUGDSDW�SDGD�YDULHWDV�*URERJDQ��\DLWX

������SHU� WDQDPDQ��6HGDQJNDQ�� LQWHQVLWDV� VHUDQJDQ

SHQJLVDS�SDGD�ELML�\DQJ�WHUWLQJJL�WHUGDSDW�SDGD�JHQRWLSH

*�����+�$QM��$QM���$QM����$QMV����� \DLWX�PHQFDSDL

�������%HUGDVDUNDQ�LQWHQVLWDV�ELML�WHUVHUDQJ��WHUGDSDW

WLJD�JHQRWLSH�NHGHODL�\DQJ�WHULQGLNDVL�WDKDQ�WHUKDGDS

VHUDQJDQ�SHQJLVDS�SRORQJ�\DLWX�*URERJDQ��*�����+�$UJ�

�$UJ���$UJ���$UJ������� GDQ�*� ���� +�$QMDVPRUR��

$QMDVPRUR����� GHQJDQ� SHUVHQWDVH� ELML� WHUVHUDQJ

EHUWXUXW�WXUXW���������������GDQ�������SHU�WDQDPDQ�

6HODLQ�LWX�WHUGDSDW�OLPD�JHQRWLSH�NHGHODL�\DQJ�WHULQGLNDVL

DJDN� WDKDQ� \DLWX� JHQRWLSH� *� ���� +�$QMDVPRUR��

$QMDVPRUR����������WDQDPDQ���*�����+�$QMDVPRUR�

���� ������� SHU� WDQDPDQ���*�����+�$QMDVPRUR����

������� SHU� WDQDPDQ���*� ����+�$QM��$QM���$QM�����

������� SHU� WDQDPDQ��� GDQ�$QMDVPRUR� ������� SHU

WDQDPDQ��

3DGD�SHQHOLWLDQ�LQL��LQWHQVLWDV�VHUDQJDQ�SHQJLVDS

SRORQJ�SDGD�SRORQJ�OHELK�WLQJJL�ELOD�GLEDQGLQJNDQ�GHQJDQ

LQWHQVLWDV�VHUDQJDQQ\D�SDGD�ELML��+DVLO�SHQHOLWLDQ� LQL

3RORQJ�WHUVHUDQJ� 

%LML�WHUVHUDQJ� 
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VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�$VDGL���������\DLWX�EDKZD

SHUVHQWDVH�SRORQJ�WHUVHUDQJ�GDUL����JHQRWLSH�\DQJ�GLXML

OHELK�WLQJJL�ELOD�GLEDQGLQJNDQ�GHQJDQ�SHUVHQWDVH�ELML

WHUVHUDQJ� ROHK� SHQJLVDS� SRORQJ�� $ODVDQ� \DQJ

PHPXQJNLQNDQ�XQWXN�PHQMHODVNDQ�IHQRPHQD�LQL�DGDODK

NHNHUDVDQ�NXOLW�SRORQJ��6WLOHW�SHQJLVDS�GLGXJD�KDQ\D

PDPSX�PHQMDQJNDX�NXOLW�SRORQJ�GDQ�WLGDN�PHQJHQDL

SHUPXNDDQ�ELML�NDUHQD�NXOLW�SRORQJ�NHUDV�GDQ�DGDQ\D

URQJJD�GLDQWDUD�NXOLW�SRORQJ�GHQJDQ�ELML��6XKDUVRQR�	

6XOLVW\RZDWL��������PHODSRUNDQ�EDKZD�NHWHEDODQ�GDQ

NHNHUDVDQ�NXOLW�SRORQJ�VDQJDW�Q\DWD�PHQXUXQNDQ�WLQJNDW

VHUDQJDQ�SHQJLVDS�SRORQJ�

3HUEHGDDQ�WLQJNDW�VHUDQJDQ�SHQJLVDS�SDGD�SRORQJ

GDQ�ELML�EHEHUDSD�JHQRWLSH�NHGHODL�SDGD�SHQHOLWLDQ�LQL

MXJD�GLGXJD�NDUHQD�DGDQ\D�NHUDJDPDQ�VWDGLD�SHQJLVDS

SRORQJ�\DQJ�PHQ\HUDQJ��6HODLQ�NHSDGDWDQ�SRSXODVL�KDPD

GDQ� VWDGLD� SHUWXPEXKDQ� WDQDPDQ�� NHUDJDPDQ� WLQJDW

VHUDQJDQ� SHQJLVDS� SRORQJ� GLSHQJDUXKL� ROHK� VWDGLD

SHUNHPEDQJDQ�KDPD��/RXUHQFDR�HW�DO���������'HSLHUL

	�3DQL]]L���������0HQXUXW�$ULILQ�	�7HQJNDQR��������

WLQJNDW�NHUXVDNDQ�SRORQJ�GDQ�ELML� DNLEDW�VHUDQJDQ�3�

K\EQHUL�PXODL�WHUOLKDW�ROHK�VWDGLD�QLPID�LQVWDU�������GDQ

���VHUWD�LPDJR�SDGD����KDUL�VHWHODK�WDQDP��+67���'HSLHUL

	� 3DQL]]L� ������� MXJD�PHODSRUNDQ� EDKZD�ZDNWX

SHQ\HUDQJDQ�SHQJLVDS�SRORQJ�EHUNRUHODVL�SRVLWLI�GHQJDQ

GDPSDN�\DQJ�GLWLPEXONDQ��1LPID�3��K\EQHUL� LQVWDU��

WLGDN� EHUJHUDN�GDQ� QLPID� LQVWDU� ��PHPLOLNL� SHULODNX

NXUDQJ� JHVLW� VHKLQJJD� WLQJNDW� NHUXVDNDQ� \DQJ

GLWLPEXONDQ�PDVLK�VDQJDW�UHQGDK��$ULILQ�	�7HQJNDQR�

�������+DO�WHUVHEXW�PHQJXDWNDQ�GXJDDQ�EDKZD�QLPID

KDQ\D�PDPSX�PHQJLVDS�NXOLW�SRORQJ�GDQ�WLGDN�PHOXNDL

ELML��8QWXN�GDSDW�PHQ\LPSXONDQ�VHFDUD� OHELK�DNXUDW�

SHQJDPDWDQ�SRSXODVL�KDPD�GDQ�VWDGLD�\DQJ�PHQ\HUDQJ

SHUOX�GLODNXNDQ�SDGD�SHQHOLWLDQ�EHULNXWQ\D�

3HQHQWXDQ� WLQJNDW� NHWDKDQDQ� JHQRWLSH� NHGHODL

WHUKDGDS�SHQJLVDS�SRORQJ�SDGD�SHQHOLWLDQ�LQL�GLGDVDUNDQ

SDGD�NHNRQVLVWHQVLDQ�GDUL�LQWHQVLWDV�VHUDQJDQQ\D�SDGD

SRORQJ�GDQ�ELML�NHGHODL��*HQRWLSH�*�����+�$QMDVPRUR��

$QMDVPRUR������*�����+�$QMDVPRUR������GDQ�*�����+�

$QMDVPRUR����� DGDODK� JHQRWLSH�JHQRWLSH� \DQJ

PHQXQMXNNDQ�NRQVLVWHQVL�GHQJDQ�NDWHJRUL�DJDN�WDKDQ

WHUKDGDS�VHUDQJDQ�SHQJLVDS�SRORQJ�EHUGDVDUNDQ�SRORQJ

7DEHO����7LQJNDW�VHUDQJDQ�SHQJLVDS�SRORQJ�SDGD����JHQRWLSH�NHGHODL�GL�.DEXSDWHQ�3DVXUXDQ

$QJND�VHODMXU�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�PHQ\DWDNDQ�WLGDN�EHUEHGD�Q\DWD��7XNH\¶V�+6'�WHVW��S��������

*HQRWLSH�

3RORQJ�

WHUVHUDQJ�

���WDQDPDQ��

.ULWHULD�

NHWDKDQDQ�

%LML�WHUVHUDQJ�

���WDQDPDQ��

.ULWHULD�

NHWDKDQDQ�

*�����+�$QM��$QM���$QM������ �����DEF� $5� �����DEFGHI� $7�

*�����+�$QMDVPRUR����� �����EF� $7� �����EFGHI� $7�

*�����+�$QM��$QM���$QM����� �����DEF� $5� ��������DEF� $5�

*�����+�$QMDVPRUR��$QMDVPRUR����� �����DEF� $5� ��������FGHI� $7�

*�����+�$UJRP��$UJRP����� �����DE� $5� ��������DEF� $5�

*�����+�$QMDVPRUR����� �����DE� $5� ��������DEF� $5�

*�����+�$QMDVPRUR����� �����DEF� $7� ��������EFGHI� $7�

*�����+�$QMDVPRUR��$QMDVPRUR����� ���������F� $7� ��������GHI� 7�

*�����+�$UJ��$UJ���$UJ���$UJ������� ���������D� 5� ��������DE� 5�

*�����+�$QM��$QM���$QM����� �����DEF� $5� ��������DEFGH� $5�

*�����+�$UJ��$UJ���$UJ���$UJ������ �����DEF� $5� ��������HI� 7�

*�����+�$QMDVPRUR����� ����������DE� $5� ��������DEF� $5�

*�����+�$QM��$QM���$QM����$QMV����� ����������D� 5� ��������D� 5�

*�����+�$QMDVPRUR����� �����DEF� $5� ��������DEFG� $5�

$QMDVPRUR� �����DEF� $5� �����DEFGHI� $7�

*URERJDQ� ����������D� 5� ��������I� 7�

)� ������������ ������������

GI� ������� �����������

S� S��������� �� S��������� ��

�
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GDQ�ELML�WHUVHUDQJ��.HNRQVLVWHQVLDQ�NDWHJRUL�NHWDKDQDQ

EHUGDVDUNDQ�SRORQJ�GDQ�ELML�WHUVHUDQJ�GLQLODL�OHELK�NXDW

GDODP�SHPLOLKDQ�JDOXU�WDKDQ�WHUKDGDS�VHUDQJDQ�KDPD

GLEDQGLQJNDQ�GHQJDQ�SHPLOLKDQ�\DQJ�KDQ\D�GLGDVDUNDQ

SDGD�ELML�WHUVHUDQJ�VDMD��%LML�WHUVHUDQJ�VHFDUD�ODQJVXQJ

OHELK�EHUSHQJDUXK�WHUKDGDS�KDVLO��EDLN�NXDOLWDV�PDXSXQ

NXDQWLWDV��0HQXUXW�/HRQDUG�HW�DO����������SHOXNDDQ�SDGD

ELML�DNLEDW�VHUDQJDQ�KDPD�PHQ\HEDENDQ�XPXU�PDVDN

WDQDPDQ�PHQMDGL� WHUWXQGD��1DPXQ��SRORQJ� WHUVHUDQJ

\DQJ�GLWDQGDL�GHQJDQ�DGDQ\D�EHUFDN�KLWDP�SDGD�NXOLW

SRORQJ� DNDQ�PHPSHQJDUXKL� NHWHUWDULNDQ� NRQVXPHQ

GDODP�PHPLOLK�NHGHODL�VHJDU�

,QWHQVLWDV�SRORQJ�GDQ�ELML�WHUVHUDQJ�SDGD�JHQRWLSH

*� ���� +�$QMDVPRUR��$QMDVPRUR������ *� ���� +�

$QMDVPRUR������ GDQ�*� ����+�$QMDVPRUR����� OHELK

UHQGDK�GLEDQGLQJNDQ�GHQJDQ�JHQRWLSH�ODLQQ\D��.HWLJD

JHQRWLSH�LQL�NXUDQJ�WHUSLOLK�ROHK�QLPID�GDQ�LPDJR�\DQJ

PHUXSDNDQ�VWDGLD�SHQJLVDS�SRORQJ�\DQJ�SDOLQJ�PHUXVDN

NHGHODL�XQWXN�PHQJLVDS�FDLUDQ�DWDX�QXWULVL�\DQJ�WHUGDSDW

SDGD�SRORQJ�GDQ�ELML�NHGHODL�WHUVHEXW��6LIDW�NHWDKDQDQ

\DQJ� GLPLOLNL� ROHK� NHWLJD� JHQRWLSH� WHUVHEXW� DGDODK

NHWDKDQDQ�DQWL[HQRVLV��$QWL[HQRVLV�DGDODK�PHNDQLVPH

NHWDKDQDQ�\DQJ�GLWXQMXNNDQ�ROHK�WDQDPDQ�LQDQJ��\DQJ

PHQJKDODQJL�VHUDQJJD�XQWXN�PHOHWDNNDQ�WHOXU��PDNDQ�

PHQFDUL�WHPSDW�EHUOLQGXQJ��GDQ�NRORQLVDVL��$I]DO�HW�DO��

������0RUDQGR�HW�DO��� �������.HWDKDQDQ�DQWL[HQRVLV

WHUJRORQJ� VDQJDW� HIHNWLI� NDUHQD� GDSDW�PHQ\HEDENDQ

VHUDQJJD�NHODSDUDQ� GDQ�PDWL� NDUHQD� WLGDN�PHQGDSDW

VXPEHU�PDNDQDQ�

)XUVWHQEHUJ�+DJJ�HW� DO�� �������GDQ�:DU�HW� DO�

�������PHODSRUNDQ�EDKZD�SHUWDKDQDQ�WDQDPDQ�WHUKDGDS

VHUDQJDQ� VHUDQJJD� KHUELYRUD� WHUGLUL� GDUL� SHUWDKDQDQ

ODQJVXQJ�\DQJ�PHOLSXWL�WULNRPD��EXOX�SDGD�WDQDPDQ��

SURGXNVL�PHWDEROLW�SULPHU��SURWHLQ�LQKLELWRU�GDQ�HQ]LP

DQWLRNVLGDQ���GDQ�SURGXNVL�PHWDEROLW�VHNXQGHU��DVDP

IHQROLN��IODYRQRLG��GDQ�LVRIODYRQ���7ULNRPD�VHUWD�NHWHEDODQ

NXOLW� SRORQJ�PHQMDGL� IDNWRU� SHQJKDODQJ� XWDPD� EDJL

SHQJLVDS�SRORQJ�XQWXN�PHQXVXNNDQ�VWLOHWQ\D��6RX]D�HW

DO����������6HODLQ�LWX��WDQDPDQ�MXJD�PHPLOLNL�SHUWDKDQDQ

WLGDN�ODQJVXQJ�PHODOXL�SURGXNVL�VHQ\DZD�RUJDQLN�\DQJ

PXGDK�PHQJXDS�VHSHUWL�PHWLO�VDOLVLODW�GDQ�FLV�MDVPRQH

\DQJ�GDSDW�PHQDULN�PXVXK�DODPL�XQWXN�GDWDQJ�VHKLQJJD

VHUDQJJD�DNDQ�PHQMDXKL�WDQDPDQ�WHUVHEXW��&RXUWRLV�HW

DO���������0LFKHUHII�HW�DO���������&ROD]]D�	�:DMQEHUJ�

������

3DGD�*DPEDU� �� GDSDW� GLOLKDW� DGDQ\D� NHHUDWDQ

KXEXQJDQ�DQWDUD�SRORQJ�WHUVHUDQJ�GHQJDQ�ELML�WHUVHUDQJ

SHQJLVDS� SRORQJ� GHQJDQ� QLODL� U�  � ������� DUWLQ\D

EDQ\DNQ\D�SRORQJ�\DQJ�WHUVHUDQJ�DNDQ�GLLNXWL�GHQJDQ

EDQ\DNQ\D� MXPODK�ELML� \DQJ� WHUVHUDQJ��1DPXQ��SDGD

SHQHOLWLDQ�ODSDQJ�LQL��KXEXQJDQ�DQWDUD�NHGXDQ\D�WLGDN

EHJLWX�HUDW��.DUDNWHULVWLN�SRORQJ��PHPLOLNL�SHUDQ�SHQWLQJ

GDODP�PHQJKDODQJL� NHUXVDNDQ� ELML��3DGD� NDVXV�\DQJ

GHPLNLDQ��VWLOHW�GDUL�SHQJLVDS�SRORQJ�EDQ\DN�\DQJ�KDQ\D

PHOXNDL�NXOLW�SRORQJ�GDQ�WLGDN�PHQMDQJNDX�EDJLDQ�ELML�

-XPODK�WXVXNDQ�SHQJLVDS�SRORQJ�SDGD�SRORQJ�GDQ

ELML� +DVLO� DQDOLVLV� UDJDP� PHQXQMXNNDQ� EDKZD

SHUEHGDDQ� JHQRWLSH�NHGHODL� WLGDN�EHUSHQJDUXK� Q\DWD

*DPEDU����.HHUDWDQ�KXEXQJDQ�DQWDUD�SRORQJ�WHUVHUDQJ�����GHQJDQ�ELML�WHUVHUDQJ�����SHQJLVDS�SRORQJ�SDGD���

JHQRWLSH�NHGHODL

U� ������

3� ������
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WHUKDGDS�MXPODK�WXVXNDQ�SHQJLVDS�SRORQJ�SDGD�SRORQJ

�S��������WHWDSL�EHUEHGD�Q\DWD�WHUKDGDS�MXPODK�WXVXNDQ

SDGD�ELML��S���������-XPODK�WXVXNDQ�SHQJLVDS�SRORQJ

EHUNLVDU�DQWDUD���������EXDK�SHU�SRORQJ�GDQ���������EXDW

SHU� ELML�� -XPODK� WXVXNDQ�SDGD� SRORQJ�\DQJ� WHUWLQJJL

WHUGDSDW�SDGD�YDULHWDV�*URERJDQ������EXDK��GDQ�\DQJ

WHUHQGDK� WHUGDSDW� SDGD� JHQRWLSH�*� ����+�$UJRP��

$UJRP�����GDQ�*�����+�$QMDVPRUR�����PDVLQJ�PDVLQJ

KDQ\D�����EXDK��-XPODK�WXVXNDQ�SDGD�ELML�\DQJ�WHUWLQJJL

WHUGDSDW�SDGD�JHQRWLSH�*�����+�$QMDVPRUR�����GDQ�*

����+�$QM��$QM���$QM����$QMV�����\DLWX�PDVLQJ�PDVLQJ

VHEDQ\DN�����EXDK��6HGDQJNDQ�MXPODK�WXVXNDQ�SDGD�ELML

\DQJ�WHUHQGDK�WHUGDSDW�SDGD�YDULHWDV�*URERJDQ�\DLWX

KDQ\D�����EXDK�

9DULHWDV�$QMDVPRUR� GDQ�*URERJDQ� GLNHWDKXL

VHEDJDL�YDULHWDV�\DQJ�EDQ\DN�GLPLQDWL�ROHK�SHWDQL�NDUHQD

KDVLO�SDQHQQ\D�\DQJ�WLQJJL�GDQ�VHVXDL�XQWXN�EDKDQ�EDNX

WDKX�GDQ�WHPSH��.ULVQDZDWL�HW�DO����������%HUGDVDUNDQ

SHQJHORPSRNDQ�NULWHULD�NHWDKDQDQ�\DQJ�PHQJDFX�SDGD

$VDGL� �������� YDULHWDV�$QMDVPRUR� GDQ� *URERJDQ

PHQXQMXNNDQ� NHWLGDNNRQVLVWHQDQ� NULWHULD� NHWDKDQDQ

DQWDUD�SRORQJ� WHUVHUDQJ�GDQ�ELML� WHUVHUDQJ�GL� ODSDQJ�

'LOLKDW�GDUL�LQWHQVLWDV�SRORQJ�WHUVHUDQJ��NHGXD�YDULHWDV

WHUVHEXW� WHUJRORQJ� UHQWDQ�� 6HGDQJNDQ�� EHUGDVDUNDQ

LQWHQVLWDV� ELML� WHUVHUDQJ� NHGXDQ\D� WHUJRORQJ� WDKDQ

WHUKDGDS� SHQJLVDS�SRORQJ�� 3DGD� YDULHWDV�*URERJDQ�

MXPODK�WXVXNDQ�\DQJ�GLWHPXNDQ�SDGD�SRORQJ�WHUFDWDW

SDOLQJ�EDQ\DN�QDPXQ�WXVXNDQ�\DQJ�GLWHPXNDQ�SDGD�ELML

WHUFDWDW� SDOLQJ� VHGLNLW�� +DO� LQL� WHUMDGL� NDUHQD� VWLOHW

SHQJLVDS�SRORQJ�KDQ\D�PHOXNDL�EDJLDQ�SHUPXNDDQ�SRORQJ

YDULHWDV�*URERJDQ�GDQ�EDQ\DN�GDUL�WXVXNDQ�WHUVHEXW�\DQJ

WLGDN�PHQFDSDL� SHUPXNDDQ� ELML�� %DJL� SHWDQL� \DQJ

PHQJDPELO� KDVLO� ELML�� WHQWXQ\D� NHDGDDQ� WLQJJLQ\D

LQWHQVLWDV� SRORQJ� WHUVHUDQJ� LQL� EXNDQ� PHQMDGL

SHUPDVDODKDQ�MLND�GLGXNXQJ�GHQJDQ�LQWHQVLWDV�NHUXVDNDQ

\DQJ�UHQGDK�SDGD�ELML��0HVNLSXQ�GHPLNLDQ��SHQHOLWLDQ

OHELK� ODQMXW� GLSHUOXNDQ� XQWXN�PHQJNRQILUPDVL� KDVLO

SHQHOLWLDQ�LQL�WHUXWDPD�SDGD�NRQGLVL�GLSDNVDNDQ�DWDX

SHQJXMLDQ�GHQJDQ�WDQSD�SLOLKDQ�LQDQJ�

3HQJLVDS�SRORQJ�PHUXVDN�WDQDPDQ�NHGHODL�GHQJDQ
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