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$%675$. 
/DWDU� %HODNDQJ�� 3DQGHPL� JOREDO� \DQJ� GLWHWDSNDQ� ROHK� :RUOG� +HDOWK� 2UJDQL]DWLRQ�
�:+2�� NDUHQD� NHPXQFXODQ� SHQ\DNLW� EDUX� \DLWX� &RYLG-��� PHPEXDW� EDQ\DN� SHUXEDKDQ�
EHVDU�GL�GXQLD��VDODK�VDWXQ\D�\DLWX�SHPEHODMDUDQ�\DQJ�VHNDUDQJ�GLODNXNDQ�VHFDUD�GDULQJ��
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� GDPSDN� DSD� VDMD� \DQJ� GLUDVDNDQ� ROHK�
PDKDVLVZD�VHPHVWHU�DZDO�GDQ�EDJDLPDQD�KXEXQJDQQ\D�GHQJDQ�NHVHKDWDQ�PHQWDO�� 
0HWRGH�� 3HQHOLWLDQ� GLODNXNDQ� PHQJJXQDNDQ� PHWRGH� NXHVLRQHU� GHQJDQ� PHOLEDWNDQ� ����
UHVSRQGHQ�\DQJ�PHUXSDNDQ�PDKDVLVZD�VHPHVWHU�DZDO�GDUL�EHUEDJDL�3HUJXUXDQ�7LQJJL�GL�
,QGRQHVLD�� 3HQJXPSXODQ� GDWD� GLODNXNDQ� VHODPD� �� KDUL�� GLPXODL� GDUL� WDQJJDO� ��� VDPSDL�
GHQJDQ����1RYHPEHU������� 
+DVLO� GDQ� .HVLPSXODQ�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� ��� PDKDVLVZD� VHPHVWHU� DZDO�
PHUDVDNDQ� GDPSDN� QHJDWLI� �������� GDQ� ���PDKDVLVZD� \DQJ� PHUDVDNDQ� GDPSDN� SRVLWLI�
��������� 6HODQMXWQ\D� GDUL� ���� UHVSRQGHQ�� ��� PDKDVLVZD� GL� DQWDUDQ\D� PHQJDODPL� VWUHV�
��������GHQJDQ�EHUEDJDL�PDFDP�WLQJNDWDQ��VWUHV�ULQJDQ��VWUHV�VHGDQJ��GDQ�VWUHV�EHUDW��GDQ�
���PDKDVLVZD�GL�DQWDUDQ\D�WLGDN�PHQJDODPL�VWUHV��������� 
 
.DWD�.XQFL��3HPEHODMDUDQ�GDULQJ��GDPSDN�SRVLWLI��GDPSDN�QHJDWLI��JDQJJXDQ�NHVHKDWDQ�
PHQWDO� 
 
$%675$&7 
%DFNJURXQG��7KH�JOREDO�SDQGHPLF�VHW�E\�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��GXH�WR�
WKH�HPHUJHQFH�RI�D�QHZ�GLVHDVH��QDPHO\�&RYLG-����KDV�PDGH�PDQ\�PDMRU�FKDQJHV�LQ�WKH�
ZRUOG��RQH�RI�ZKLFK�LV� OHDUQLQJ�WKDW�LV�QRZ�EHLQJ�FDUULHG�RXW�EUDYHO\��7KLV�DLP�LV�WR�VHH�
ZKDW�LPSDFW�WKH�HDUO\�VHPHVWHU�VWXGHQWV�KDYH�DQG�ZKDW�DERXW�PHQWDO�KHDOWK�� 
0HWKRGV�� 7KH� VWXG\� ZDV� FRQGXFWHG� XVLQJ� D� TXHVWLRQQDLUH� PHWKRG� LQYROYLQJ� ����
UHVSRQGHQWV� ZKR� ZHUH� HDUO\� VHPHVWHU� VWXGHQWV� IURP� YDULRXV� XQLYHUVLWLHV� LQ� ,QGRQHVLD��
'DWD�FROOHFWLRQ�ZDV�FDUULHG�RXW�IRU���GD\V��VWDUWLQJ�IURP�1RYHPEHU����WR����������� 
5HVXOWV�DQG�&RQFOXVLRQ��7KH�UHVXOWV�VKRZHG����VWXGHQWV�LQ�WKH�ILUVW�VHPHVWHU�H[SHULHQFHG�
QHJDWLYH�LPSDFW���������DQG����VWXGHQWV�ZKR�IHOW�D�SRVLWLYH�LPSDFW����������)XUWKHUPRUH��
IURP����� UHVSRQGHQWV�� ��� VWXGHQWV� H[SHULHQFHG� VWUHVV� ��������ZLWK� YDULRXV� OHYHOV� �PLOG�
VWUHVV�� PRGHUDWH� VWUHVV�� DQG� VHYHUH� VWUHVV�� DQG� ��� RI� WKHP� GLG� QRW� H[SHULHQFH� VWUHVV�
�������� 
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/$7$5�%(/$.$1* 
3HPEHODMDUDQ� 'DULQJ� �'DODP� -DULQJDQ�

RQOLQH�� GLEHUODNXNDQ� VHFDUD� PHQ\HOXUXK� GL�
,QGRQHVLD� GDQ� GL� EHEHUDSD� QHJDUD� \DQJ�
WHUGDPSDN�&RURQDYLUXV�'LVHDVH�������&RYLG
-����� 'L� ,QGRQHVLD�� SHPEHODMDUDQ� GDULQJ�
GLEHUODNXNDQ� VHMDN� WDKXQ� DMDUDQ� ����-�����
GDQ�NHPXQJNLQDQ�PDVLK�DNDQ� WHUXV�EHUODQMXW�
SDGD� SHULRGH� EHULNXWQ\D� MLND� PHOLKDW�
SHUNHPEDQJDQ� NDVXV� SRVLWLI� &RYLG-��� \DQJ�
PDVLK� WHUXV� PHQLQJNDW�� %DJL� PDKDVLVZD�
VHPHVWHU� DZDO�� NRQGLVL� SHPEHODMDUDQ� GDULQJ�
EXNDQODK�VHEXDK�NRQGLVL�\DQJ�PHQ\HQDQJNDQ�
NDUHQD� EHOXP� VHPSDW� PHQJHQDO� VLWXDVL� GDQ�
NRQGLVL�NDPSXV�VHFDUD�PHQ\HOXUXK��7HUOHELK��
SHUXEDKDQ� VWDWXV� GDUL� VLVZD� PHQMDGL�
PDKDVLVZD�DGDODK�VHEXDK�KDUDSDQ�\DQJ�WLGDN�
VHPXD� RUDQJ� GLEHUL� NHVHPSDWDQ� XQWXN� LWX��
%HUNDLWDQ� GHQJDQ� SHPEHODMDUDQ�� 6XJDQGL�
������� ���PHQ\HEXWNDQ� EDKZD� SHPEHODMDUDQ�
PHUXSDNDQ� VXDWX� NXPSXODQ� SURVHV� \DQJ�
EHUVLIDW� LQGLYLGXDO�� \DQJ� PHQJXEDK� VWLPXOL�
GDUL�OLQJNXQJDQ�VHVHRUDQJ�NH�GDODP�VHMXPODK�
LQIRUPDVL�� \DQJ� VHODQMXWQ\D� GDSDW�
PHQ\HEDENDQ� DGDQ\D� KDVLO� EHODMDU� GDODP�
EHQWXN� LQJDWDQ� MDQJND� SDQMDQJ�� 3HUOX�
GLJDULVEDZDKL�� KDVLO� EHODMDU� GDODP� EHQWXN�
LQJDWDQ� SDQMDQJ� LQL� PHPLOLNL� NDLWDQQ\D�
GHQJDQ�SHQJDODPDQ�SRVLWLI�GDQ�QHJDWLI—UDVD�
FHPDV� GDQ� WUDXPD� \DQJ� EHUNHSDQMDQJDQ�
DNLEDW� SURVHV� SHPEHODMDUDQ� \DQJ� WLGDN�
PHQ\HQDQJNDQ� 

0HQXUXW� &KDQGUDZDWL� �������
SHPEHODMDUDQ� GDULQJ� DGDODK� VXDWX� SURVHV�
SHPEHODMDUDQ� MDUDN� MDXK� GHQJDQ� FDUD�
PHQJJDEXQJNDQ� SULQVLS-SULQVLS� GLGDODP�
SURVHV� VXDWX�SHPEHODMDUDQ�GHQJDQ� WHNQRORJL��
0HVNLSXQ� GHPLNLDQ�� PD\RULWDV� PDKDVLVZD�
WLGDN� PHQ\XNDL� SHPEHODMDUDQ� VHFDUD� GDULQJ�
NDUHQD� SHUXEDKDQ� PHWRGH� SHPEHODMDUDQ�
VHFDUD� WLED-WLED�� SURVHV� SHPEHODMDUDQ� GDULQJ�
\DQJ� PHPERVDQNDQ�� WLGDN� GDSDW� PHQJLNXWL�
SHPEHODMDUDQ� GDULQJ� NDUHQD� NHQGDOD� SDGD�
MDULQJDQ�GDQ�NXRWD�LQWHUQHW�WHUEDWDV��GDQ�WLGDN�
GDSDW� PHQJDSOLNDVLNDQ� SHPEHODMDUDQ� SUDNWLN�
ODERUDWRULXP� NDUHQD� WLGDN� WHUVHGLDQ\D� DODW�
PHQJDNLEDWNDQ� VWUHV� KLQJJD� GHSUHVL�� 7HQWX�
KDO� WHUVHEXW� GDSDW� PHPHQJDUXKL� NHVHKDWDQ�
PHQWDO�PDKDVLVZD� 

$GD� KDO� VHULXV� \DQJ� SHUOX� PHQMDGL�
SHUKDWLDQ�SHPHULQWDK� VHODLQ� NHVHKDWDQ� �ILVLN��
VHEDJDL� GDPSDN� &RYLG-���� 6HFDUD� WLGDN�
ODQJVXQJ�� NRQGLVL� SDQGHPLN� &RYLG-��� WHODK�
PHQ\HUDQJ� NHVHKDWDQ� PHQWDO�� .HFHPDVDQ�
EHUOHELK��$Q[LHW\�'LVRUGHU��GDODP�PHQ\LNDSL�
SHQ\HEDUDQ� &RYLG-��� PHQMDGL� VDODK� VDWX�

IDNWRU� ODLQ� VHEDJDL� GDPSDN� \DQJ� GLUDVDNDQ�
ROHK�PDV\DUDNDW�XPXP��%DJDLPDQD�RUDQJ�WXD�
PHPEDJL� SLNLULDQ� GDQ� ZDNWXQ\D� XQWXN� LNXW�
PHQJXUXVL� DQDN-DQDNQ\D� XQWXN� PHODNXNDQ�
GDQ�PHQJLNXWL�SHPEHODMDUDQ��3DUD�PDKDVLVZD�
WHUWHNDQ� NDUHQD� SHUNXOLDKDQ� \DQJ� GLODNXNDQ�
VHNDUDQJ� LQL� WLGDN� VHVXDL� GHQJDQ� HNVSHWDVL��
6HODLQ�LWX��SHQJJXQDDQ�NXRWD�LQWHUQHW�PHQMDGL�
OHELK� EDQ\DN� NDUHQD� VHODPD� SHUNXOLDKDQ�
GLODNVDQDNDQ� VHFDUD� 'DULQJ�� &RYLG-���
GLWHWDSNDQ� ROHK�:RUOG� +HDOWK� 2UJDQL]DWLRQ�
�:+2�� VHEDJDL� SDQGHPL� JOREDO� SDGD� 5DEX��
��� 0DUHW� ����� PHPEXDW� SHUXEDKDQ� EHVDU�
SDGD� NHJLDWDQ� PDXSXQ� SHULODNX� PDV\DUDNDW��
3HQ\DNLW� \DQJ� GDSDW� GLWXODUNDQ� PHODOXL�
WHWHVDQ�NHFLO��GURSOHW��GDUL�KLGXQJ�DWDX�PXOXW�
SDGD� VDDW� EDWXN� DWDX� EHUVLQ� GDUL� RUDQJ� \DQJ�
WHULQIHNVL� LQL� PHPXQJNLQNDQ� MLND�
SHPEHODMDUDQ� GLODNXNDQ� VHFDUD� WDWDS� PXND��
3HPHULQWDK�SXQ�DNKLUQ\D�PHPEXDW�NHSXWXVDQ�
GDQ� PHQJHOXDUNDQ� VXUDW� HGDUDQ� \DQJ�
PHQ\DWDNDQ� VHOXUXK� NHJLDWDQ� SHPEHODMDUDQ�
DNDQ� GLODNXNDQ� VHFDUD� GDULQJ� DWDX� RQOLQH�
GDODP� XSD\D� XQWXN� PHQFHJDK� SHQ\HEDUDQ�
YLUXV�&RYLG-���� 

'HQJDQ�DGDQ\D�SHPEHODMDUDQ�GDULQJ� LQL�
WLGDN� KDQ\D� PHQLPEXONDQ� GDPSDN� SRVLWLI��
WHWDSL� MXJD� PHQLPEXONDQ� EHJLWX� EDQ\DN�
GDPSDN�QHJDWLI��EHEHUDSD�GL�DQWDUDQ\D�VHSHUWL�
PHUDVDNDQ� SHUDVDDQ� FHPDV�� WDNXW�� MHQXK��
VWUHV�� KLQJJD� GHSUHVL�� 3HQHOLWLDQ� \DQJ�
GLODNXNDQ� <LNHDOR� �3XWUL�� ������ GLNHWDKXL�
EDKZD� VHEDJLDQ� EHVDU� PDKDVLVZD� GL� (ULWUHD�
,QVWLWXWH� RI� 7HFKQRORJ\� FHQGHUXQJ�
PHQJDODPL� VWUHV� WLQJNDW� VHGDQJ� ������� 'DUL�
KDVLO� SHQHOLWLDQ� WHUVHEXW� PHQ\DWDNDQ� EDKZD�
VWUHVRU� \DQJ� SDOLQJ� PHQMDGL� SHPLFX�
WHUMDGLQ\D� VWUHV� SDGD� PDKDVLVZD� \DLWX�
IDVLOLWDV� SHPEHODMDUDQ� \DQJ� NXUDQJ�PHPDGDL�
��������� NHVXOLWDQ� EHODMDU� XQWXN� MDQJND�
ZDNWX�\DQJ�ODPD����������WXJDV�\DQJ�WHUODOX�
EDQ\DN��GDQ�EHEDQ�DNDGHPLN����������6HNDLW�
GHQJDQ� KDO� WHUVHEXW�� +DVDQDK�� GNN�� ��������
GDODP� SHQHOLWLDQQ\D� PHQXQMXNNDQ� WLQJNDW�
NHFHPDVDQ� PDKDVLVZD� WHUEDQ\DN� \DLWX�
NHFHPDVDQ� ULQJDQ� GHQJDQ� ��� PDKDVLVZD�
���������GDQ�NHFHPDVDQ�VHGDQJ�VHEDQ\DN����
PDKDVLVZD� ��������� GHQJDQ� GLODNXNDQQ\D�
SHPEHODMDUDQ�GDULQJ��$SDELOD�GDPSDN�QHJDWLI�
WHUVHEXW� WHUXV-PHQHUXV� WHUMDGL� GDSDW�
PHPHQJDUXKL� NHVHKDWDQ� PHQWDO�� 'HQJDQ�
PHPSHUKDWLNDQ�SHQWLQJQ\D�NHVHKDWDQ�PHQWDO��
PDVDODK-PDVDODK� PHQWDO� \DQJ� XPXPQ\D�
WHUMDGL� GDSDW� GLKLQGDUL�� WHUPDVXN� JDQJJXDQ�
NHFHPDVDQ� \DQJ� GLDODPL� ROHK� EDQ\DN� RUDQJ��
+LGXS� GL� WHQJDK� ED\DQJ-ED\DQJ� NHFHPDVDQ�
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\DQJ� GLDODPL� ROHK� EDQ\DN� RUDQJ�� +LGXS�
GL�WHQJDK�ED\DQJ-ED\DQJ�NHFHPDVDQ�WHQWXQ\D�
WLGDN�PHQ\HQDQJNDQ�� 

6HFDUD�JDULV�EHVDU��JDQJJXDQ�FHPDV�GDSDW�
GLNDWDNDQ�VHEDJDL�UHVSRQV�DODPL�WXEXK�GDODP�
PHQJKDGDSL� VWUHV��*DQJJXDQ� LQL� WLGDN� KDQ\D�
EHUGDPSDN�EXUXN�SDGD�NHVHKDWDQ�PHQWDO��WDSL�
MXJD� NHVHKDWDQ� ILVLN�� 3HUQ\DWDDQ� WHUVHEXW�
GDSDW� GLOLKDW� GDUL� UDVD� FHPDV� GDSDW�
PHQ\HEDENDQ�VDNLW�NHSDOD��GHWDN�MDQWXQJ��GDQ�
QDSDV�FHSDW��NHWHJDQJDQ�RWRW��KLQJJD�NHULQJDW�
EHUOHELK��,WXODK�VHEDEQ\D�PHQJDSD�NHVHKDWDQ�
PHQWDO� SHUOX� MXJD� XQWXN� GLSHUKDWLNDQ�� 6DDW�
NHVHKDWDQ� PHQWDO� GLDEDLNDQ�� VXDVDQD� KDWL�
DNDQ� PHQMDGL� NRUEDQQ\D�� %DQ\DN� VHNDOL�
JDQJJXDQ� PHQWDO� \DQJ� GDSDW� PHQ\HEDENDQ�
VXDVDQD� KDWL� MDGL� WDN� PHQHQWX�� VHEXW� VDMD�
ELSRODU�� GLVWLPLD� �MHQLV� ODLQ� GDUL� GHSUHVL���
JDQJJXDQ� GHSUHVL� PD\RU�� KLQJJD� JDQJJXDQ�
NHSULEDGLDQ�� $SDELOD� NHVHKDWDQ� PHQWDO�
VHQDQWLDVD�WHUMDJD��EHUEDJDL�PDFDP�JDQJJXDQ�
PHQWDO� WHUVHEXW� GDSDW� GLFHJDK�� 6XDVDQD� KDWL�
SXQ�WLGDN�DNDQ�QDLN-WXUXQ�� 

%HUEDJDL�ULVHW�PHPEXNWLNDQ��RUDQJ-RUDQJ�
\DQJ� PHQJDODPL� WHNDQDQ� PHQWDO� PHPLOLNL�
���� ULVLNR� OHELK� WLQJJL� PHQLQJJDO� DNLEDW�
NDQNHU�� 6HODLQ� LWX�� JDQJJXDQ� PHQWDO� VHSHUWL�
GHSUHVL�VHULQJ�NDOL�GLNDLWNDQ�GHQJDQ�SHQ\DNLW�
MDQWXQJ� NRURQHU�� 'L� VLVL� ODLQ�� VNL]RIUHQLD�
GDSDW� PHQLQJNDWNDQ� DQJND� NHPDWLDQ� DNLEDW�
SHQ\DNLW� MDQWXQJ�� *DQJJXDQ� PHQWDO� LQL� MXJD�
GLDQJJDS� PDPSX� PHQLQJNDWNDQ� ULVLNR�
NHPDWLDQ� DNLEDW� PDVDODK� SHUQDSDVDQ� KLQJJD�
WLJD�NDOL�OLSDW��3DUD�DKOL�SHUFD\D�EDKZD�RUDQJ-
RUDQJ� \DQJ� NHVHKDWDQ�PHQWDOQ\D� EXUXN� DNDQ�
VXOLW� PHQJKHQWLNDQ� NHELDVDDQ� WLGDN� VHKDW��
VHSHUWL� PHURNRN�� PLQXP� DONRKRO�� GDQ�
PHQJRQVXPVL�PDNDQDQ� WDN� VHKDW�� +DO� LQLODK�
\DQJ�NHPXGLDQ�PHQLQJNDWNDQ�ULVLNR�SHQ\DNLW�
PHPDWLNDQ�� VHSHUWL� NDQNHU� GDQ� SHQ\DNLW�
MDQWXQJ�� 

$GDQ\D� VLVWHP�SHPEHODMDUDQ�EDUX� VHFDUD�
GDULQJ� SDGD� WDKXQ� ����� PHQGRURQJ� SHQHOLWL�
XQWXN� PHQHOLWL� SHUXEDKDQ� \DQJ� GLUDVDNDQ�
ROHK� PDKDVLVZD� VHPHVWHU� DZDO� SDGD�
NHVHKDWDQ� PHQWDO� PHUHND�� PHQJLQJDW�
PDKDVLVZD� VHPHVWHU� DZDO� EDUX� PHQJHQDO�
NHKLGXSDQ� SHUNXOLDKDQ� GDQ� OHELK� VXOLW�
PHODNXNDQ� DGDSWDVL� GHQJDQ� DGDQ\D�
SHUXEDKDQ� VLVWHP� EHODMDU� WHUVHEXW�� $GDSXQ�
PDQIDDW� GDUL� SHQHOLWLDQ� LQL� DJDU� SDUD�
PDKDVLVZD� VHPHVWHU� DZDO� GDSDW� PHQJHWDKXL�
KXEXQJDQ� DQWDUD� GLEHUODNXNDQQ\D�
SHPEHODMDUDQ� GDULQJ� GHQJDQ� NHVHKDWDQ�
PHQWDO� PHUHND� DJDU� GDSDW� PHQFHJDK�
WHUMDGLQ\D� JDQJJXDQ� NHVHKDWDQ� PHQWDO� OHELK�

DZDO� 
 

0(72'( 
3HQHOLWLDQ�LQL�PHQJJXQDNDQ�VLQJOH�FURVV-

VHFWLRQDO� GHVLJQ� NDUHQD� XQWXN� SHQJXPSXODQ�
GDWD� GLODNXNDQ� VDWX� NDOL� GDODP� VDWX� SHULRGH�
SHQHOLWLDQ�GDQ�SHQHOLWL�PHPLOLNL� WXMXDQ�XQWXN�
PHQJHWDKXL� GDPSDN-GDPSDN� \DQJ� GLUDVDNDQ�
GHQJDQ� DGDQ\D� SHPEHODMDUDQ� GDULQJ��
3HQHOLWLDQ� GLODNXNDQ� PHODOXL� LQWHUQHW� GDQ�
EHUODQJVXQJ� VHODPD� �� KDUL�� GLPXODL� SDGD�
WDQJJDO� ��� VDPSDL� GHQJDQ� ��� 1RYHPEHU�
������ 3RSXODVL� SHQHOLWLDQ� LQL� DGDODK�
PDKDVLVZD� VHPHVWHU� DZDO� \DQJ� WHUNXPSXO�
VHEDQ\DN�����UHVSRQGHQ�� 

3HQJXPSXODQ� GDWD� GLODNXNDQ� GHQJDQ�
PHWRGH� NXHVLRQHU� \DQJ� GLDQDOLVLV�
PHQJJXQDNDQ� PHWRGH� NXDQWLWDWLI� GDQ� GLO�
DNXNDQ� GHQJDQ� PHPDQIDDWNDQ� IDVLOLWDV�
*RRJOH�)RUP��7HNQLN�SHQJDPELODQ�GDWD�\DLWX�
VHOI-DGPLQLVWHUHG� VXUYH\� NDUHQD� UHVSRQGHQ�
GLPLQWD�XQWXN�PHQJLVL�VHQGLUL�NXHVLRQHU�\DQJ�
GLEHULNDQ�� 3HQ\HEDUDQ� NXHVLRQHU� GLODNXNDQ�
GHQJDQ� PHPSHUKDWLNDQ� WLQJNDW� NHWHUZDNLODQ�
ZLOD\DK� EHUGDVDUNDQ� SURYLQVL� GHQJDQ� WHNQLN�
SHQJDPELODQ�VDPSHO�PHQJJXQDNDQ�SXUSRVLYH�
VDPSOLQJ�� 5HVSRQGHQ� \DQJ� GLOLEDWNDQ� \DLWX�
PDKDVLVZD� VHPHVWHU� DZDO� GDUL� EHUEDJDL�
3HUJXUXDQ�7LQJJL�\DQJ�WHUVHEDU�GL�,QGRQHVLD��
EHEHUDSD�GLDQWDUDQ\D�\DLWX�8QLYHUVLWDV�6XOWDQ�
$JHQJ� 7LUWD\DVD�� 8QLYHUVLWDV� %UDZLMD\D�� ,Q�
VWLWXW� 7HNQRORJL� 6XPDWHUD��8QLYHUVLWDV� ,QGR�
QHVLD�� 8QLYHUVLWDV� 1HJHUL� -DNDUWD�� GDQ� ODLQ-
ODLQ�� .ULWHULD� VDPSHO� \DQJ� GLJXQDNDQ� \DLWX�
PDKDVLVZD� VHPHVWHU� DZDO�� PHODNXNDQ� SHP�
EHODMDUDQ�VHFDUD�GDULQJ��EHUVHGLD�PHQMDGL� UH�
VSRQGHQ�� GDQ� PHUDVDNDQ� EHUEDJDL� GDPSDN�
GDUL�DGDQ\D�SHPEHODMDUDQ�VHFDUD�GDULQJ� 

$GDSXQ� LVL� NXHVLRQHU� EHULVL� SHUWDQ\DDQ�
PHQJHQDL�SHUDVDDQ�PDKDVLVZD�VHPHVWHU�DZDO�
VDDW� PHODNXNDQ� SHPEHODMDUDQ� VHFDUD� GDULQJ��
GDPSDN� \DQJ� GLUDVDNDQ�PDKDVLVZD� VHPHVWHU�
DZDO��VWUHV�\DQJ�GLUDVDNDQ�PDKDVLVZD�VHPHV�
WHU� DZDO�� GDQ� SHQLODLDQ� DQWDUD� SHPEHODMDUDQ�
VHFDUD�ODQJVXQJ�GDQ�SHPEHODMDUDQ�VHFDUD�GDU�
LQJ��3HUDVDDQ�\DQJ�GLUDVDNDQ�VDDW�SHPEHODMD�
UDQ� GDULQJ� GLNDWHJRULNDQ� PHQMDGL� EHEHUDSD�
NDWHJRUL��GL�DQWDUDQ\D�VHQDQJ��VHGLK��ELQJXQJ��
ELDVD�VDMD��WDNXW�DWDX�FHPDV��NHVDO��MHQXK��GDQ�
ODLQ-ODLQ�� 'DPSDN� SRVLWLI� SHPEHODMDUDQ� GDU�
LQJ� GLNDWHJRULNDQ� PHQMDGL� OLPD� \DLWX� OHELK�
Q\DPDQ� NDUHQD� GLODNXNDQ� GL� UXPDK�� WLGDN�
OHODK� NDUHQD� WLGDN� GDWDQJ� NH� NDPSXV��
PHQFHJDK� SHQXODUDQ� &RYLG-���� PXGDK�
GHQJDQ� SUDNWLNXP� VHFDUD� GDULQJ�� GDQ� WLGDN�
PHUDVDNDQ�GDPSDN�SRVLWLI��'DPSDN�QHJDWLI 



 

-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO���� 

 

SHPEHODMDUDQ� GDULQJ� GLNDWHJRULNDQ� PHQMDGL�
WXMXK� \DLWX� JDQJJXDQ� MDULQJDQ�� VXOLW� GHQJDQ�
SUDNWLNXP� VHFDUD� GDULQJ�� WHUODPEDW� GDODP�
PHQGDSDWNDQ� LQIRUPDVL�� EDQ\DNQ\D� WXJDV��
VXOLW�PHPDKDPL�PDWHUL��EHOXP�SDKDP�GHQJDQ�
VLVWHP�EHODMDU�GL�3HUJXUXDQ�7LQJJL��GDQ�WLGDN�
PHUDVDNDQ� GDPSDN� QHJDWLI�� 3HQLODLDQ� VWUHV�
GLNDWHJRULNDQ� PHQMDGL� HPSDW� \DLWX� VWUHV�
ULQJDQ�� VWUHV� VHGDQJ�� VWUHV� EHUDW�� GDQ� WLGDN�
PHQJDODPL�VWUHV� 

 
+$6,/ 

+DVLO� GLGDSDWNDQ� PHODOXL� ODQJNDK-
ODQJNDK�SHQHOLWLDQ�\DQJ�WHODK�GLMHODVNDQ�SDGD�
EDJLDQ� VHEHOXPQ\D�� 0HODOXL� SHQHOLWLDQ� LQL��
SDGD� WDEHO� �� GLGDSDWNDQ� EDKZD� GDUL� ����
UHVSRQGHQ�\DLWX�PDKDVLVZD�VHPHVWHU�DZDO�����
PDKDVLVZD� PHUDVDNDQ� GDPSDN� SRVLWLI�
�������� GDQ� ��� PDKDVLVZD� PHUDVDNDQ�
GDPSDN� QHJDWLI� ��������� +DVLO� SHQHOLWLDQ�
\DQJ� GLGDSDWNDQ� VHODQMXWQ\D� DGDODK� GDUL� ����
UHVSRQGHQ�� VHEDQ\DN� ��� PDKDVLVZD�
PHQJDODPL� VWUHV� ULQJDQ� ��������� ���
PDKDVLVZD�PHQJDODPL� VWUHV� VHGDQJ� ���������
���PDKDVLVZD�PHQJDODPL�VWUHV�EHUDW� ��������
GDQ� ��� PDKDVLVZD� WLGDN� PHQJDODPL� VWUHV�
��������� 6HGDQJNDQ� KDVLO� SHQHOLWLDQ� XQWXN�
SHQLODLDQ� DQWDUD� SHPEHODMDUDQ� VHFDUD�
ODQJVXQJ� GDQ� SHPEHODMDUDQ� VHFDUD� GDULQJ��
PHQXQMXNNDQ� ���PDKDVLVZD� OHELK�PHQ\XNDL�
SHPEHODMDUDQ� ODQJVXQJ� �������� GDQ� ���
PDKDVLVZD� OHELK� PHQ\XNDL� SHPEHODMDUDQ�
GDULQJ��������� 

 
7DEHO���� 

+DVLO�3HQHOLWLDQ�5HVSRQGHQ�7HUKDGDS�
3HPEHODMDUDQ�'DULQJ 

3DGD� WDEHO� �� PHPSHUOLKDWNDQ� SHUDVDDQ�
\DQJ� GLUDVDNDQ� UHVSRQGHQ� \DQJ� EHUIRNXV�
SDGD�PDKDVLVZD�VHPHVWHU�DZDO���SHQLODLDQ�LQL�

SXQ� MXJD� EHUDJDP�� ��� PDKDVLVZD� PHUDVD�
VHQDQJ� ������� ��� PDKDVLVZD� PHUDVD� VHGLK�
������ ���PDKDVLVZD�PHUDVD� ELQJXQJ� �������
��� PDKDVLVZD� PHUDVD� ELDVD� VDMD� ������� ���
PDKDVLVZD�PHUDVD�WDNXW�DWDX�FHPDV����������
PDKDVLVZD�PHUDVD�NHVDO����������PDKDVLVZD�
PHUDVD� MHQXK� ������� GDQ� �� PDKDVLVZD�
PHUDVDNDQ�KDO-KDO�\DQJ�ODLQ������ 

 
7DEHO���� 

3HUDVDDQ�\DQJ�'LUDVDNDQ�0DKDVLVZD�
6HPHVWHU�$ZDO�6DDW�3HPEHODMDUDQ�'DULQJ 

3DGD� JUDILN� �� PHPSHUOLKDWNDQ� KDVLO�
SHQHOLWLDQ� GDPSDN� SRVLWLI� GDUL� SHPEHODMDUDQ�
GDULQJ�\DQJ�PHQGDSDWNDQ�EHUDJDP�SHQLODLDQ��
'DUL� ���� UHVSRQGHQ�� ��� PDKDVLVZD� PHUDVD�
OHELK�Q\DPDQ�NDUHQD�SHPEHODMDUDQ�GLODNXNDQ�
GL� UXPDK� ����������PDKDVLVZD�PHUDVD� WLGDN�
OHODK� NDUHQD� WLGDN� KDUXV� GDWDQJ� ODQJVXQJ� NH�
NDPSXV� ������� ��� PDKDVLVZD� ELVD�
PHODNXNDQ� SHQFHJDKDQ� SHQXODUDQ� &RYLG-���
������� ��� PDKDVLVZD� PHUDVD� PXGDK�
PHODNXNDQ� SUDNWLNXP� VHFDUD� GDULQJ� ������
GDQ� �� PDKDVLVZD� WLGDN� PHUDVDNDQ� GDPSDN�
SRVLWLI������ 

 
*UDILN����+DVLO�3HQHOLWLDQ�'DPSDN�3RVLWLI�
\DQJ�'LUDVDNDQ�0DKDVLVZD�6HPHVWHU�$ZDO�

VDDW�3HPEHODMDUDQ�'DULQJ 

3HQHOLWLDQ )UHNXHQVL���� 

'DPSDN�\DQJ�GLUDVDNDQ� 
'DPSDN�3RVLWLI 
'DPSDN�1HJDWLI 

  
���� 
���� 

0HQJDODPL�VWUHV� 
6WUHV�5LQJDQ 
6WUHV�6HGDQJ 
6WUHV�%HUDW 
7LGDN�PHQJDODPL�VWUHV 

  
���� 
���� 
��� 
���� 

/HELK�PHQ\XNDL�
SHPEHODMDUDQ� 
3HPEHODMDUDQ�/DQJVXQJ 
3HPEHODMDUDQ�'DULQJ 

  
���� 
���� 

3HUDVDDQ )UHNXHQVL���� 

6HQDQJ �� 

6HGLK � 

%LQJXQJ �� 

%LDVD�VDMD �� 

7DNXW�DWDX�FHPDV � 

.HVDO � 

-HQXK �� 

'DQ�ODLQ-ODLQ � 
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3DGD�JUDILN���PHPSHUOLKDWNDQ�KDVLO�SHQHOLWLDQ�
GDPSDN� QHJDWLI� GDUL� SHPEHODMDUDQ� GDULQJ�
\DQJ� MXJD� PHQGDSDWNDQ� EHUDJDP� SHQLODLDQ��
'DUL� ���� UHVSRQGHQ�� ��� PDKDVLVZD�
GLDQWDUDQ\D� VHULQJ� PHQJDODPL� JDQJJXDQ�
MDULQJDQ� ������� ��� PDKDVLVZD� PHUDVD� VXOLW�
PHODNXNDQ� SUDNWLNXP� VHFDUD� GDULQJ� �������
��� PDKDVLVZD� VHULQJ� WHUODPEDW� GDODP�
PHQGDSDWNDQ� LQIRUPDVL� ������ ���PDKDVLVZD�
PHQJHOXK� GHQJDQ� EDQ\DNQ\D� WXJDV� \DQJ�
GLEHULNDQ� ������� ���PDKDVLVZD�PHUDVD� VXOLW�
PHPDKDPL� PDWHUL� ������� ��� PDKDVLVZD�
EHOXP� SDKDP� GHQJDQ� VLVWHP� EHODMDU� GL�
SHUJXUXDQ� WLQJJL� ������� GDQ� �� PDKDVLVZD�
WLGDN�PHUDVDNDQ�GDPSDN�QHJDWLI������ 

*UDILN����+DVLO�3HQHOLWLDQ�'DPSDN�1HJDWLI�
\DQJ�'LUDVDNDQ�0DKDVLVZD�6HPHVWHU�$ZDO�

VDDW�3HPEHODMDUDQ�'DULQJ 
 
3(0%$+$6$1 
+DVLO�SHQHOLWLDQ�PHPSHUOLKDWNDQ�EDKZD�VHMDN�
GLEHUODNXNDQQ\D�SHPEHODMDUDQ�GDULQJ�KLQJJD�
VHNDUDQJ� PHQXQMXNNDQ� OHELK� EDQ\DNQ\D�
GDPSDN� QHJDWLI� \DQJ� GLUDVDNDQ� ROHK�
PDKDVLVZD� VHPHVWHU� DZDO� GLEDQGLQJNDQ�
GHQJDQ� GDPSDN� SRVLWLIQ\D�� $GDSXQ� GDPSDN�
SRVLWLI� ODLQ� \DQJ� GLUDVDNDQ� ROHK� PDKDVLVZD�
VHPHVWHU� DZDO� \DLWX� GDSDW� PHQJKHPDW� ELD\D�
WUDQVSRUWDVL�� LQGHNRV�� GDQ� PDNDQ�� ELVD�
PHQGDSDWNDQ� SHPDKDPDQ� WHQWDQJ� WHNQRORJL�
LQIRUPDVL�GDQ�NRPXQLNDVL��OHELK�SHUFD\D�GLUL��
PXGDK� PHQJXODQJ� PDWHUL�� GDQ� ELVD� EHODMDU�
WHQWDQJ� KDO-KDO� ODLQ�� 6HGDQJNDQ� GDPSDN�
QHJDWLI� ODLQ� \DQJ� GLUDVDNDQ� ROHK� PDKDVLVZD�
VHPHVWHU� DZDO� \DLWX� SHPEHODMDUDQ� GLUDVD�
NXUDQJ�HIHNWLI��PHUDVD� OHELK� OHODK��NHVHKDWDQ�
FHSDW� PHQXUXQ�� VHULQJ� PHQJDODPL� VDNLW�
SXQJJXQJ�� VDNLW� NHSDOD�� GDQ� VDNLW� PDWD��
NRQGLVL� GL� UXPDK�\DQJ� NXUDQJ� NRQGXVLI�� GDQ�
VXOLW� EHUVRVLDOLVDVL� GHQJDQ� WHPDQ� VHVDPD�
PDKDVLVZD� 

3DGD�SHQHOLWLDQ�LQL��WHUGDSDW�KXEXQJDQ�DQWDUD�
SHUDVDDQ� DWDX� HPRVL� PDKDVLVZD� VHPHVWHU�
DZDO� VDDW� PHODNXNDQ� SHPEHODMDUDQ� GDULQJ�
GHQJDQ�NHVHKDWDQ�PHQWDO��6HSHUWL�GLODQVLU�GDUL�
ZHEVLWH�GHWLN+HDOWK��NHWLND�PDUDK�WXEXK�DNDQ�
PHQJDODPL� ORQMDNDQ� WHVWRVWHURQ� GDQ� GHWDN�
MDQWXQJ�� VHUWD� PHQLQJNDWNDQ� WHNDQDQ� GDUDK��
6HODLQ�LWX��SHUDVDDQ�PDUDK�MXJD�ELVD�EHULVLNR�
KDPSLU�OLPD�NDOL�PHQJDODPL�VHUDQJDQ�MDQWXQJ�
GDQ� EHULVLNR� VWURNH� KDPSLU� WLJD� NDOL� OHELK�
WLQJJL�� 6DDW� PHUDVDNDQ� NKDZDWLU� GDSDW�
PHPDNVD� ZLOD\DK� RWDN� ODLQ� XQWXN� EHNHUMD�
OHELK� NHUDV�� ULVLNR� NHVHKDWDQ� \DQJ� WHUMDGL�
NHWLND� VHVHRUDQJ� NKDZDWLU� GDSDW�
PHQ\HEDENDQ� RWDN� WLGDN� EHUIXQJVL� GHQJDQ�
EDLN� GDQ� FHSDW� OHODK�� 7HUDNKLU� \DLWX� NHWLND�
PHQJDODPL� VWUHV�� WXEXK� GLEDQMLUL� DGUHQDOLQ�
GDQ� QRUHSLQHIULQ� \DQJ� PHPEXDW� MDQWXQJ�
EHUGHWDN� OHELK� FHSDW�� 6WUHV� MDQJND� SDQMDQJ�
ELVD� EHUDOLK� SDGD� JHQ� \DQJ� ELDVDQ\D�
PHQJJDQJJX�NHVHLPEDQJDQ�KRUPRQ�WXEXK� 
7HUGDSDW� MXJD� KXEXQJDQ� DQWDUD� GDPSDN�
SHPEHODMDUDQ� GDULQJ� GHQJDQ� NHVHKDWDQ�
PHQWDO� PDKDVLVZD� VHPHVWHU� DZDO�� 6HPHVWHU�
DZDO� SHUNXOLDKDQ� ELVD� GLNDWDNDQ� VHEDJDL�
VHPHVWHU� SHUDOLKDQ� GDUL� VHEHOXPQ\D�
PHUXSDNDQ� VLVZD� 60$� VHNDUDQJ� VXGDK�
PHQMDGL� PDKDVLVZD� GL� 3HUJXUXDQ� 7LQJJL��
3DGD�VHPHVWHU�DZDO�LQL�PDKDVLVZD�PHODNXNDQ�
DGDSWDVL� GHQJDQ� VLVWHP� EHODMDU� \DQJ� DGD� GL�
3HUJXUXDQ� 7LQJJL�� QDPXQ� GHQJDQ� PHQGDGDN�
EHUXEDKQ\D� VLVWHP� SHPEHODMDUDQ� VHFDUD�
GDULQJ� PHPEXDW� PDKDVLVZD� VHPHVWHU� DZDO�
FHQGHUXQJ�PHUDVDNDQ�VWUHV�SVLNRORJLV�NDUHQD�
GLKDUXVNDQ� EHUDGDSWDVL� GHQJDQ� DGDQ\D�
SHUXEDKDQ�VLWXDVL�\DQJ�EHJLWX�FHSDW��0HQXUXW�
SHQHOLWLDQ� )XDG� GLGDODP� MXUQDO� �3XWUL� HW� DO��
������ ������ ��-���� PHQHPXNDQ� EDKZD�
SHUXEDKDQ�VLWXDVL�\DQJ�WLGDN�GLLQJLQNDQ�SDGD�
VHVHRUDQJ� GDSDW� PHQLPEXONDQ� VWUHV�
SVLNRORJLV��+DO�LQL�NDUHQD�DNWLYLWDV�\DQJ�ELDVD�
GLODNXNDQ� VHKDUL-KDUL� FHQGHUXQJ� PHPEHQWXN�
VXDWX� SROD� WHUWHQWX� VHKLQJJD� PHPLQLPDONDQ�
MXPODK� HQHUJL� GDQ� VXPEHU� GD\D� \DQJ�
GLNHOXDUNDQ�� .HWLND� NHELDVDDQ� LWX� EHUXEDK��
VLWXDVL� \DQJ� PXQFXO� PHQHNDQ� VHVHRUDQJ�
PHQJJXQDNDQ� HQHUJL� \DQJ� OHELK� EHVDU� XQWXN�
GDSDW�EHUDGDSWDVL� 
+DVLO� SHQHOLWLDQ� PHQJHQDL� GDPSDN� QHJDWLI�
VDQJDW� EHUSHQJDUXK� WHUKDGDS� NHVHKDWDQ�
PHQWDO�PDKDVLVZD� VHPHVWHU� DZDO��+DVLO� GDWD�
\DQJ� GLGDSDWNDQ� PHODOXL� NXHVLRQHU� VHFDUD�
RQOLQH� PHQXQMXNNDQ� EDKZD� SDUD� PDKDVLVZD�
VHPHVWHU�DZDO�PHUDVD�MHQXK��EDQ\DNQ\D�WXJDV�
\DQJ� GLEHULNDQ� VHULQJ� PHPEXDW� PDKDVLVZD�
PHUDVD�VWUHVV��QDIVX�PDNDQ�EHUNXUDQJ��KLQJJD� 
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MDWXK�VDNLW�NDUHQD�NXUDQJ�LVWLUDKDW��GDQ�PDVLK�
NHELQJXQJDQ� GHQJDQ� VLVWHP� EHODMDU� GL�
3HUJXUXDQ� 7LQJJL� \DQJ� WHQWXQ\D� EHUEHGD�
GHQJDQ� VLVWHP� EHODMDU� GL� 60$�� 0HQXUXW�
SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� 0DLD�� %HUWD�
5RGULJXHV��GDQ�3DXOR�&pVDU� �+DVDQDK��������
PHQXQMXNNDQ� EDKZD� SDUD� VLVZD� \DQJ�
GLHYDOXDVL� VHODPD� SHULRGH� SDQGHPL�
PHQXQMXNNDQ�WLQJNDW�NHFHPDVDQ��GHSUHVL��GDQ�
VWUHV� \DQJ� MDXK� OHELK� WLQJJL�� GLEDQGLQJNDQ�
GHQJDQ� SDUD� VLVZD� SDGD� PDVD-PDVD� QRUPDO��
+DVLO�PHQXQMXNNDQ�EDKZD�SDQGHPL�PHPLOLNL�
HIHN�SVLNRORJLV�QHJDWLI�SDGD�VLVZD� 

.HWLND�VHPXD�GDPSDN�WHUVHEXW�GLVDWXNDQ�
GLGDODP� ZDNWX� \DQJ� EHUVDPDDQ� GDSDW�
PHPEXDW� WHNDQDQ� \DQJ� EHUDW� EDJL� SDUD�
PDKDVLVZD� VHPHVWHU� DZDO�� WHNDQDQ� WHUVHEXW�
GDSDW� PHPEXDW� NRQGLVL� ILVLN� PDKDVLVZD�
WHUJDQJJX� KLQJJD� PHQJDODPL� JDQJJXDQ�
SVLNRORJLV��-DGL�WLGDN�KHUDQ�PHQJDSD�GDPSDN�
GDUL�DGDQ\D�SHPEHODMDUDQ�VHFDUD�GDULQJ�GDSDW�
PHPHQJDUXKL� NHVHKDWDQ� PHQWDO�� WHUXWDPD�
XQWXN�PDKDVLVZD� VHPHVWHU� DZDO� \DQJ�PDVLK�
EDUX� GL� 3HUJXUXDQ� 7LQJJL�� 1DWKDQLD� �3XWUL��
������ EDKZD� VWUHV� GDSDW� PHQ\HEDENDQ�
SHUXEDKDQ� ILVLRORJLV� VHEDJDL� UHVSRQ� WXEXK�
WHUKDGDS� VWUHVVRU�� .HWLND� VWUHVVRU�
PHQJDNWLINDQ� VLVWHP� VDUDI� VLPSDWLV� GDQ�
DGUHQRNRUWLNDO�� KDO� LQL� PHPHQJDUXKL�
KRPHRVWDVLV�GDQ�LQWHUDNVL�GHQJDQ�OLQJNXQJDQ�
GDQ� EHUSHUDQ� WHUKDGDS� IXQJVL� NDWDEROLN��
3HUXEDKDQ� LQL� GDSDW� PHPHQJDUXKL� NHDGDDQ�
ILVLRORJLV� VHVHRUDQJ�� VHSHUWL� LPXQLWDV� \DQJ�
PHQXUXQ�GDQ�JDQJJXDQ�NDUGLRYDVNXODU� 

 
.(6,038/$1�'$1�6$5$1 
.HVLPSXODQ 

0DVDODK� SVLNRORJLV� \DQJ� SDOLQJ� EDQ\DN�
GLUDVDNDQ� ROHK� PDKDVLVZD� VHPHVWHU� DZDO�
\DLWX� MHQXK� WHUKDGDS� DGDQ\D� SHPEHODMDUDQ�
GDULQJ�� 'DPSDN� QHJDWLI� SDOLQJ� GRPLQDQ�
GLEDQGLQJNDQ�GHQJDQ�GDPSDN�SRVLWLI�GDQ�KDO�
LQL� DGD� KXEXQJDQQ\D� GHQJDQ� NHVHKDWDQ�
PHQWDO��VHKLQJJD�EDQ\DN�PDKDVLVZD�VHPHVWHU�
DZDO�PHQJDODPL� JDQJJXDQ� NHVHKDWDQ�PHQWDO�
NDUHQD� EDQ\DNQ\D� GDPSDN� QHJDWLI� \DQJ�
PDKDVLVZD� UDVDNDQ�� 3HPEHODMDUDQ� VHFDUD�
GDULQJ� GLQLODL� NXUDQJ� HIHNWLI� NDUHQD� PDVLK�
EDQ\DNQ\D� NHOXKDQ� GDUL� SDUD� PDKDVLVZD��
NKXVXVQ\D� PDKDVLVZD� VHPHVWHU� DZDO� \DQJ�
PDVLK� NHELQJXQJDQ� GHQJDQ� VLVWHP� EHODMDU� GL�
3HUJXUXDQ�7LQJJL� 

6DUDQ 
'HQJDQ�EDQ\DNQ\D�GDPSDN�QHJDWLI�\DQJ�

GLUDVDNDQ�PDKDVLVZD�VHPHVWHU�DZDO� WHUKDGDS�
SHPEHODMDUDQ� GDULQJ�� PDKDVLVZD� VHPHVWHU�

DZDO� GLKDUDSNDQ� PHQJHWDKXL� SHQWLQJQ\D�
PHQMDJD� NHVHKDWDQ� PHQWDO�� GLPXODL� GDUL�
PHQJHWDKXL� WDQGD-WDQGD� DGDQ\D� JDQJJXDQ�
NHVHKDWDQ�PHQWDO�GDQ�FDUD�PHQMDJD�NHVHKDWDQ�
PHQWDO�\DQJ�EDLN�GDQ�EHQDU��3HQJHWDKXDQ�LWX�
GLKDUDSNDQ� DJDU� PDKDVLVZD� PHQJHWDKXL�
EDJDLPDQD� FDUD� PHQJHQGDOLNDQ� VWUHV�
VHKLQJJD� GDSDW� PHQFHJDK� DWDX� PHQJXUDQJL�
PDVDODK� SVLNRORJLV� \DQJ� VHGDQJ� PDKDVLVZD�
DODPL� 

 
.(3867$.$$1 
$G]DQL�� )DGOL�� ������� $JXVWXV� �����

3HQWLQJQ\D�.HVHKDWDQ�0HQWDO�\DQJ�7DN�
%ROHK� 'LUHPHKNDQ�� 'LDNVHV� SDGD�
1RYHPEHU� ���� ������ GDUL� KWWSV���
ZZZ�VHKDWT�FRP�DUWLNHO�SHQWLQJQ\D-
NHVHKDWDQ-PHQWDO-\DQJ-WDN-EROHK-
GLUHPHKNDQ 

%XNX�$MDU�3HPEHODMDUDQ�������'LDNVHV�SDGD�
1RYHPEHU� ���� ������ GDUL� KWWSV���
ZZZ�DFDGHPLD�HGX���������
%8.8B$-$5B3(0%(/$-$5$1B��
�� 

+DVDQDK� HW� DO�� �������� *DPEDUDQ� 3VLNRORJLV�
0DKDVLVZD�GDODP�3URVHV�3HPEHODMDUDQ�
6HODPD� 3DQGHPL� &RYLG-���� -XUQDO�
.HSHUDZDWDQ�-LZD�������������–���� 

+D\DWL�� 1XU�� ������� $SULO��� 0HWRGH�
3HPEHODMDUDQ� 'DULQJ�(-/HDUQLQJ� \DQJ�
(IHNWLI�� 'LDNVHV� SDGD� 1RYHPEHU� ����
������ GDUL� KWWSV���
ZZZ�UHVHDUFKJDWH�QHW�
SXEOLFDWLRQ����������B�
0HWRGHB3HPEHODMDUDQB'DULQJH-
/HDUQLQJB\DQJB(IHNWLIB$B�
3HQGDKXOXDQB6HMDUDKB(OHDUQLQJ 

0HGLD�,QGRQHVLD���������$JXVWXV������2QOLQH�
/HDUQLQJ� GDQ� .HVHKDWDQ� 0HQWDO��
'LDNVHV�SDGD�1RYHPEHU�����������GDUL�
KWWSV���PHGLDLQGRQHVLD�FRP�UHDG�
GHWDLO�������-RQOLQH-OHDUQLQJ-GDQ-
NHVHKDWDQ-PHQWDO 

3DGN�NHPNHV�� �������� +LQGDUL� /DQVLD� GDUL�
&RYLG-����'LDNVHV�SDGD�1RYHPEHU�����
������ GDUL� KWWS���
ZZZ�SDGN�NHPNHV�JR�LG�DUWLFOH�
UHDG���������������KLQGDUL-ODQVLD-GDUL-
FRYLG-���KWPO 

3XWUL� HW� DO�� �������� 3HULODNX� GDQ� 3URPRVL�
.HVHKDWDQ�� ,QGRQHVLDQ� -RXUQDO� RI�
+HDOWK�3URPRWLRQ�DQG�%HKDYLRU�� �� �����
��-�� 

5XGL�� 6��� 	� &HSL�� 5�� �������� 0HGLD�
3HPEHODMDUDQ�� %DQGXQJ�� -XUXVDQ�
.XUWHNSHQG�),3�83,� 
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6DPLDGL��/LND�$SULOLD���������6HSWHPEHU������
3HQ\DNLW� 0HQWDO�� 'LDNVHV� SDGD�
1RYHPEHU� ���� ������ GDUL� KWWSV���
KHOORVHKDW�FRP�NHVHKDWDQ�SHQ\DNLW�
SHQ\DNLW-PHQWDO��JUHI 

6XJDQGL�� $FKPDG�� �������� 7HRUL�
3HPEHODMDUDQ�� 6HPDUDQJ�� 8QLYHUVLWDV�
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