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3(1'$+8/8$1 

'DODP�PHQJKDGDSL� HUD� EXGLGD\D� LNDQ� VHFDUD�

LQWHQVLI�PDND�YDNVLQDVL�VXGDK�VHKDUXVQ\D�PHUXSDNDQ�

VDODK�VDWX�XQVXU�\DQJ�KDUXV�GLPDVXNNDQ�GDODP�SDNHW�

EXGLGD\D� GDODP� PHQGXNXQJ� NHEHUKDVLODQ� XVDKD�

EXGLGD\D� LNDQ�� 3LOLKDQ� WHUVHEXW� VDQJDW� WHSDW� NDUHQD�

YDNVLQDVL� SXQ\D� EDQ\DN� NHXQWXQJDQ� ELOD�

GLEDQGLQJNDQ�GHQJDQ�PHWRGH�ODLQ�VHSHUWL�SHPDNDLDQ�

EDKDQ� NLPLD�DQWLELRWLN� \DQJ� VXGDK� EDQ\DN�

GLODSRUNDQ� EHUGDPSDN� QHJDWLI� �(YHO\Q�� �������

9DNVLQ� \DQJ� SDOLQJ� LGHDO� DGDODK� YDNVLQ� SROLYDOHQ�

\DQJ� PHQJDQGXQJ� VHPXD� SDWRJHQ� SDGD� LNDQ�� 'DUL�

SHQJDODPDQ� EXGLGD\D� VHODPD� LQL� WHODK� GLNHWDKXL�

EDKZD� LNDQ� EXGLGD\D� UHQWDQ� WHUKDGDS� LQIHNVL�

EHUEDJDL�MHQLV�SDWRJHQ��DQWDUD�ODLQ�EDNWHUL��=DIUDQ�HW�

DO��� ����D�� PDXSXQ� YLUXV� �=DIUDQ� HW� DO��� ����E��

������������=DIUDQ�GDQ�<XDVD��������5XN\DQL�HW�DO���

������0DKDUGLND�HW�DO�������������D������E���������

7HQWX� VDMD�SHUOX�SHQHOLWLDQ�XQWXN�ELVD�PHPSURGXNVL�

YDNVLQ�SROLYDOHQ�WHUVHEXW�NDUHQD�EHOXP�WHQWX�YDNVLQ-

YDNVLQ� WHUVHEXW� EHUVLIDW� VLQHUJLVWLN�� PXQJNLQ� VDMD�

DQWLJHQ� GDUL� EHUEDJDL� SDWRJHQ-SDWRJHQ� WHUVHEXW�

EHUVLIDW� VDOLQJ� PHOHPDKNDQ� �DQWDJRQLVWLN�� ELOD�

GLFDPSXUNDQ� GDODP� VDWX� YDNVLQ� SROLYDOHQ�� 3DGD�

SHQHOLWLDQ� VHEHOXPQ\D� �=DIUDQ� HW� DO��� ������ ����D��

GLODSRUNDQ�EDKZD�YDNVLQ�SROLYDOHQ�\DQJ�WHUGLUL�GDUL���

VSHVLV�9LEULR� �9LEULR� KDUYH\L�� 9�� SDUDKDHPRO\WLFXV��

GDQ� 9�� DOJLQRO\WLFXV�� HIHNWLI� PHQLQJNDWNDQ�

()(.7,9,7$6�.20%,1$6,�9$.6,1�%$.7(5,�32/,9$/(1� 
'(1*$1�9$.6,1�$17,�*5283(5�6/((3<�',6($6(�,5,'29,586��*6',9�� 

3$'$�,.$1�.(5$38�0$&$1��(SLQHSKHOXV�IXVFRJXWWDWXV� 
>7KH�(IIHFWLYHQHVV�RI�3RO\YDOHQW�%DFWHULDO�9DFFLQH�FRPELQHG�ZLWK�$QWL�*URXSHU�6OHHS\�
'LVHDVH�,ULGRYLUXV��*6',9�9DFFLQH�LQ�7LJHU�*URXSHU��(SLQHSKHOXV�IXVFRJXWWDWXV�@ 

 

=DIUDQ 

%DODL�%HVDU�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�%XGLGD\D�/DXW 
%DQMDU�'LQDV�*RQGRO��'HVD�3HQ\DEDQJDQ��.HFDPDWDQ�*HURNJDN��.DE��%XOHOHQJ 

6LQJDUDMD��%DOL������ 

HPDLO��]DIUDQ��#\DKRR�FRP 
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2QH�SUREOHP� LQ�PDULFXOWXUH� LV�PRUWDOLW\� FDXVHG�E\�GLVHDVHV��$Q�H[SHULPHQW� WR� HYDOXDWH� WKH� HIIHFWLYHQHVV�RI� SRO\YDOHQW� EDFWHULDO� YDFFLQH�
FRPELQHG�ZLWK�DQWL�*6',9�YDFFLQH�ZDV�FRQGXFWHG� LQ� WKH� ,QVWLWXWH� IRU�0DULFXOWXUH�5HVHDUFK�DQG�'HYHORSPHQW��*RQGRO��%DOL��3RO\YDOHQW�
EDFWHULDO�YDFFLQH�ZDV�FRPELQHG�RI�WKUHH�LQDFWLYDWHG�SDWKRJHQV��L�H��9LEULR�KDUYH\L��9��DOJLQRO\WLFXV��DQG�3KRWREDFWHULXP�OHLRJKQDWKL��3RO\�
YDOHQW� EDFWHULDO� YDFFLQH� DGPLQLVWHUHG� WKURXJK� EDWKLQJ�PHWKRG�ZKHUHDV�*6',9� YDFFLQH� JLYHQ� WKURXJK� LQWUD-SHULWRQHDO� LQMHFWLRQ� RQ� WLJHU�
JURXSHU��7KH�ILVK�ZDV�UHDUHG�IRU�WKUHH�PRQWKV�LQ�FRQFUHWH�WDQNV�HTXLSSHG�ZLWK�ILOWHU�DQG�DHUDWLRQ�V\VWHPV��7KH�ILVK�ZHUH�IHG�ZLWK�GU\�SHOOHW�
WZLFH�D�GD\��7KH�UHVXOWV�VKRZHG�WKDW�WLWHU�DQWLERG\�DQG�VXUYLYDO�UDWH�RI�YDFFLQDWHG�ILVK�ZHUH�KLJKHU�WKDQ�XQYDFFLQDWHG�RQH��7KH�KLJKHVW�WLWHU�
DQWLERG\�ZDV�REWDLQHG�RQ�ILVK�YDFFLQDWHG�ZLWK�*6',9�YDFFLQH�������IROORZHG�E\�ILVK�YDFFLQDWHG�ZLWK�SRO\YDOHQW�EDFWHULDO�YDFFLQH����-����
DQG�FRPELQDWLRQ�RI�SRO\YDOHQW�EDFWHULDO�YDFFLQH�ZLWK�*6',9�YDFFLQH����-�����UHVSHFWLYHO\��5HODWLYH�3HUFHQWDJH�6XUYLYDO��536��RI�YDFFLQDW�
HG�ILVK�IROORZLQJ�FKDOOHQJH�ZLWK�OLYH�EDFWHULD�DQG�YLUXV�ZHUH�UDQJHG�IURP���-�����,W�LV�VXJJHVWHG�WKDW�YDFFLQHV�HIIHFWLYH�WR�HQKDQFH�LPPXQH�
SURWHFWLRQ�RI�WLJHU�JURXSHU�ILVK�DJDLQVW�EDFWHULDO�DQG�YLUDO�LQIHFWLRQV� 
 

.H\�ZRUGV��GLVHDVH��WLJHU �JURXSHU ��SROLYDOHQW�EDFWHU LDO�YDFFLQH��*6',9�YDFFLQH 

 

$%675$. 

6DODK�VDWX�NHQGDOD�GDODP�EXGLGD\D�SHULNDQDQ�ODXW�DGDODK�WHUMDGLQ\D�NHPDWLDQ�LNDQ�DNLEDW�VHUDQJDQ�SHQ\DNLW��6XDWX�SHQHOLWLDQ�GHQJDQ�WXMXDQ�
XQWXN�PHQJHWDKXL� HIHNWLYLWDV�NRPELQDVL� YDNVLQ� EDNWHUL� SROLYDOHQ� GHQJDQ�YDNVLQ� DQWL� ³JURXSHU� VOHHS\� GLVHDVH� LULGRYLUXV´� �*6',9�� WHODK�
GLODNXNDQ�GL�%DODL�%HVDU�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�%XGLGD\D�/DXW�*RQGRO��%DOL��9DNVLQ�EDNWHUL�SROLYDOHQ�WHUGLUL�GDUL�WLJD�EDNWHUL�SDWR�
JHQ�\DQJ�VXGDK�GLLQDNWLYDVL��\DLWX�9LEULR�KDUYH\L��9��DOJLQRO\WLFXV��GDQ�3KRWREDFWHULXP�OHLRJQDWKL��9DNVLQ�EDNWHUL�SROLYDOHQ�GLDSOLNDVLNDQ�
PHODOXL� FDUD� SHUHQGDPDQ�� VHGDQJNDQ� YDNVLQ� DQWL� *6',9� GLDSOLNDVLNDQ�PHODOXL� SHQ\XQWLNDQ� LQWUD-SHULWRQHDO� SDGD� EHQLK� NHUDSX� PDFDQ�
�(SLQHSKHOXV�IXVFRJXWWDWXV���6HODPD�WLJD�EXODQ�SHQHOLWLDQ�LNDQ�GLSHOLKDUD�GHQJDQ�VLVWHP�DLU�PHQJDOLU�GDODP�EDN�EHWRQ�YROXPH���P��\DQJ�
GLOHQJNDSL�GHQJDQ� VLVWHP�SHQ\DULQJDQ� DLU� GDQ� DHUDVL�� ,NDQ� SHUFREDDQ�GLEHUL� SDNDQ� SHOOHW� GXD� NDOL� VHKDUL�� SDJL� GDQ� VRUH�� 3HQJDPDWDQ� GL-
ODNXNDQ�WHUKDGDS�QLODL�WLWHU�DQWLERGL�GDQ�VLQWDVDQ�VHODPD�WLJD�EXODQ�SHPHOLKDUDDQ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�QLODL�WLWHU�DQWLERGL�
NHORPSRN� LNDQ� \DQJ� GLYDNVLQDVL� PHQLQJNDW� VHFDUD� VLJQLILNDQ� VHLULQJ� GHQJDQ� ODPDQ\D� ZDNWX� SHPHOLKDUDDQ�� 1LODL� WLWHU� DQWLERGL� WHUWLQJJL�
GLEHULNDQ� ROHK� SHUODNXDQ�SHQ\XQWLNDQ� YDNVLQ� DQWL�*6',9� VHFDUD� WXQJJDO� ������GLLNXWL� ROHK� SHUODNXDQ� SHUHQGDPDQ� GDODP�YDNVLQ�EDNWHUL�
SROLYDOHQ����-����GDQ�NRPELQDVL�YDNVLQ�EDNWHUL�SROLYDOHQ�GHQJDQ�YDNVLQ�DQWL�*6',9����-�����6LQWDVDQ�LNDQ�GDUL�NHORPSRN�SHUODNXDQ�YDNVL�
QDVL�MXJD�EHUEHGD�VHFDUD�Q\DWD�GLEDQGLQJ�NHORPSRN�NRQWURO��EDLN�VLQWDVDQ�VHODPD�WLJD�EXODQ�SHPHOLKDUDDQ�PDXSXQ�VHWHODK�XML�WDQWDQJ��1LODL�
³5HODWLYH�3HUFHQW�6XUYLYDO´��536��VHWHODK�XML�WDQWDQJ�EHUNLVDU�GDUL�����VDPSDL������+DVLO�SHQHOLWLDQ�LQL�PHQXQMXNNDQ�EDKZD�YDNVLQ�HIHNWLI�
PHQLQJNDWNDQ�LPXQLWDV�LNDQ�NHUDSX�PDFDQ�WHUKDGDS�LQIHNVL�EDNWHUL�GDQ�YLUXV�� 
 

.DWD�NXQFL��NHUDSX�PDFDQ��SHQ\DNLW��YDNVLQ�EDNWHU L�SROLYDOHQ��YDNVLQ�DQWL�*6',9� 
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NHNHEDODQ� LNDQ� NHUDSX� WHUKDGDS� LQIHNVL� EDNWHUL�� /LQ�

HW� DO�� ������� GDUL� SHQHOLWLDQ� PHUHND� GLODSRUNDQ�

EDKZD� NRPELQDVL� �� VSHVLHV� EDNWHUL� �9LEULR�

DOJLQRO\WLFXV�� 9�� SDUDKDHPRO\WLFXV�� GDQ�

3KRWREDFWHULXP� GDPVHODH� VXEVS�SLVFLFLGD�� HIHNWLI�

PHQLQJNDWNDQ� NHNHEDODQ� LNDQ� FRELD� �5DFK\FHQWURQ�

FDQDGXP��� 

3HQHOLWLDQ� WHQWDQJ� HIHNWLYLWDV� YDNVLQ� EDNWHUL�

9LEULR�SROLYDOHQ�DSDELOD�GLJDEXQJNDQ�GHQJDQ�YDNVLQ�

6WUHSWRFRFFXV�GDQ�)OH[LEDFWHU�WHODK�GLODNXNDQ�XQWXN�

SHUWDPD� NDOL� GL� � %DODL� %HVDU� 3HQHOLWLDQ� GDQ�

3HQJHPEDQJDQ�%XGLGD\D�/DXW�*RQGRO��=DIUDQ�HW�DO���

����E�� ������� 1DPXQ� GHPLNLDQ� KDVLO� SHQHOLWLDQ�

WHUVHEXW� EHOXP� PHPXDVNDQ� GLPDQD� QLODL� 536�

�5HODWLYH� 3HUFHQW� 6XUYLYDO�� \DQJ� GLSHUROHK� PDVLK�

UHQGDK� \DLWX� �������� .DUHQD� LWX� SHQHOLWLDQ� WHQWDQJ�

NRPELQDVL� YDNVLQ� WHUVHEXW� PDVLK� SHUOX� SHUEDLNDQ�

XQWXN� PHQGDSDWNDQ� KDVLO� \DQJ� RSWLPDO�� 7HQWXQ\D�

SHQHOLWLDQ� SHQDQJJXODQJDQ� SHQ\DNLW� DNDQ� OHELK�

EHUPDQIDDW� DSDELOD� YDNVLQ� \DQJ� GLNHPEDQJNDQ�

EXNDQ� FXPD� YDNVLQ� GDUL� EDNWHUL� WDSL� MXJD� YDNVLQ�

YLUXV��3HQHOLWLDQ�WDKXQ�����-�����WHODK�PHQGDSDWNDQ�

WLJD� NDQGLGDW� YDNVLQ� UHNRPELQDQ� XQWXN� PHQFHJDK�

*6',9��3DGD�WDKXQ������WHODK�GLODNXNDQ�XML�DSOLNDVL�

NRPELQDVL� YDNVLQ� EDNWHUL� SROLYDOHQ� GHQJDQ� YDNVLQ�

*6',9�SDGD�EHQLK�LNDQ�NHUDSX�PDFDQ�GL�KDWFKHU\� 

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN�

PHQJHWDKXL� HIHNWLYLWDV� NRPELQDVL� YDNVLQ� EDNWHUL�

SROLYDOHQ� GHQJDQ� YDNVLQ� DQWL� *6',9� XQWXN�

SHQFHJDKDQ�SHQ\DNLW�SDGD�LNDQ�ODXW�EXGLGD\D� 

 

%$+$1�'$1�&$5$�.(5-$ 

3HPEXDWDQ�YDNVLQ�EDNWHUL�SROLYDOHQ 

9DNVLQ�EDNWHUL� SROLYDOHQ�GLEXDW� GHQJDQ�PHQ�

FDPSXUNDQ�WLJD�VSHVLHV�EDNWHUL�9��KDUYH\L��9 ��DOJLQR�

O\WLFXV� GDQ� 3KRWREDFWHULXP� OHLRJQDWKL��� 0DVLQJ-

PDVLQJ� VSHVLHV� GLNXOWXU� VHFDUD� PDVVDO� SDGD� PHGLD�

7U\SWLF�6R\�$JDU��76$�������1D&O�VHODPD���� MDP�

SDGD� VXKX� ��R&�� %DNWHUL� WHUVHEXW� GLSDQHQ� GDQ� 

GLPDWLNDQ� GHQJDQ� IRUPDOLQ� ������ VHODPD� VHPDODP�

�=DIUDQ�HW�DO���������VHODQMXWQ\D�GLFXFL�VHEDQ\DN�WLJD�

NDOL� PHODOXL� VHQWULIXJDVL� VHODPD� ��� PHQLW� GHQJDQ�

NHFHSDWDQ�������USP�XQWXN�PHQJKLODQJNDQ�IRUPDOLQ��

.HSDGDWDQ� EDNWHUL� GLDWXU� ����� &)8�PO�� 9DNVLQ� DQWL�

EDNWHUL�9LEULR�SROLYDOHQ� GLEXDW� GHQJDQ�PHQFDPSXU�

NDQ� NHWLJD� VSHVLHV� EDNWHUL� WHUVHEXW� GHQJDQ� 

SHUEDQGLQJDQ� ������� 9DNVLQ� GDODP� NHPDVDQ� ERWRO�

GLVLPSDQ�GDODP�OHPDUL�SHQGLQJLQ�GHQJDQ�VXKX���-����
�&�VDPSDL�GLJXQDNDQ� 

 

3HQJHPDVDQ�YDNVLQ�EDNWHUL�GDODP�EHQWXN�FDLU� 

0DVLQJ-PDVLQJ� YDNVLQ� \DQJ� WHODK� GLKDVLONDQ�

GLPDVXNNDQ� VHFDUD� DVHSWLN� NH� GDODP� ERWRO� NDFD� 

YROXPH����GDQ�����P/��8ML�VWHULOLWDV�MXJD�GLODNXNDQ�

WHUKDGDS� YDNVLQ� \DQJ� GLKDVLONDQ� GHQJDQ� FDUD�

PHQJLQRNXODVLNDQ� ���� P/� VDPSHO� YDNVLQ� NH� DWDV�

PHGLD� 76$� �� ��� 1D&O� GDQ� GLLQNXEDVL� VHODPD� ���

MDP� SDGD� VXKX� ���&��.DODX� WLGDN� DGD� SHUWXPEXKDQ�

EDNWHUL�EHUDUWL�YDNVLQ� WHUVHEXW� VWHULO��6HWHODK�SHQJLV�

LDQ� YDNVLQ� VHOHVDL�� VHODQMXWQ\D� GLSDVDQJ� WXWXS� ERWRO�

GDUL�EDKDQ�NDUHW�GDQ�GLVHJHO�GHQJDQ�VHJHO�FDLU��6HJHO�

FDLU�LQL�VHJHUD�PHPEHNX�EHJLWX�NRQWDN�GHQJDQ�XGDUD��

9DNVLQ� GLVLPSDQ� GDODP� NXONDV� VDPSDL� GLJXQDNDQ� 

 

3HUEDQ\DNDQ�EDNWHUL�SHPEDZD�SURWHLQ�UHNRPEL�

QDQ�*6',9 

6HO� NRPSHWHQ� \DQJ� WHODK� SRVLWLI� � PHPEDZD�

JHQ� WDUJHW� *6',9� �DQDOLVD� GHQJDQ� 3&5��� GLNXOWXU�

VHFDUD�PDVVDO�GDODP�PHGLD�/XULD�%HUWDQL��/%�EURWK���

+DVLO� NXOWXU� GLXNXU� NHSDGDWDQ� EDNWHULQ\D� GHQJDQ�

VSHFWURSKRWRPHWHU�� %DNWHUL� \DQJ� PHQJDQGXQJ� SUR�

WHLQ� UHNRPELQDQ� *6',9� GLLQDNWLIDVL� GHQJDQ� ������

IRUPDOLQ� GDQ� GLFXFL� GHQJDQ� 3%6�� �9DNVLQ� UHNRPEL�

QDQ� WHUVHEXW� GLVLPSDQ� GDODP� OHPDUL� SHQGLQJLQ�

����&��VDPSDL�GLJXQDNDQ� 

 

$SOLNDVL� NRPELQDVL� YDNVLQ� EDNWHUL� SROLYDOHQ� GDQ�

*6',9 

%HQLK� LNDQ� NHUDSX� PDFDQ� �(SLQHSKHOXV� IXV�

FRJXWWDWXV�� XNXUDQ� �-�� FP� VHEDQ\DN� ����� HNRU� GL�

YDNVLQDVL�GHQJDQ�SHUODNXDQ�VHEDJDL�EHULNXW��$��,NDQ�

GLYDNVLQDVL� GHQJDQ� YDNVLQ� EDNWHUL� SROLYDOHQ� VHFDUD�

WXQJJDO�� %�� ,NDQ� GLYDNVLQDVL� GHQJDQ� YDNVLQ� DQWL�

*6',9� VHFDUD� WXQJJDO�� &�� ,NDQ� GLYDNVLQDVL� GHQJDQ�

NRPELQDVL� YDNVLQ� EDNWHUL� SROLYDOHQ� GDQ� YDNVLQ�

*6',9�� GDQ� '�� LNDQ� WLGDN� GLYDNVLQDVL� VHEDJDL�

NRQWURO�� 9DNVLQ� EDNWHUL� SROLYDOHQ� GLDSOLNDVLNDQ� PH�

ODOXL�SHUHQGDPDQ�VHODPD���MDP�GHQJDQ�NRQVHQWUDVL���

P/�YDNVLQ���� /� DLU� ODXW�� 6HGDQJNDQ� YDNVLQ�*6',9�

GLDSOLNDVLNDQ� PHODOXL� SHQ\XQWLNDQ�� -DUDN� DQWDUD�

YDNVLQDVL�EDNWHUL�SROLYDOHQ�GHQJDQ�YDNVLQDVL�*6',9�

DGDODK���PLQJJX�VXSD\D�WLGDN�WHUODOX�VWUHVV�EXDW�LNDQ�

SHUFREDDQ�� 3HQHOLWLDQ� GLODNXNDQ� GDODP� UDQFDQJDQ�

DFDN� OHQJNDS� GHQJDQ� WLJD� XODQJDQ�� ,NDQ� VHODQMXWQ\D�



��� 

=DIUDQ��±�(IHNWLYLWDV�.RPELQDVL�9DNVLQ�%DNWHUL�3ROLYDOHQ�'HQJDQ�9DNVLQ�$QWL�*URXSHU�6OHHS\�'LVHDVH�,ULGRYLUXV��*6',9�� 

 

GLSHOLKDUD�GDODP�����EXDK�EDN�EHWRQ�GHQJDQ�XNXUDQ�

���;��[���FP���%DN��GLLVL�����/�DLU�ODXW�\DQJ�WHODK�

GLVDULQJ� GHQJDQ� VDULQJDQ� SDVLU�� GLOHQJNDSL� GHQJDQ�

VLVWHP� DLU� PHQJDOLU� GDQ� GLDHUDVL�� %RRVWHU� GLEHULNDQ�

���KDUL�SDVFD�YDNVLQDVL�DZDO��9DNVLQDVL�XODQJ�GLEHUL�

NDQ�ODJL�SDGD�KDUL�NH-���GDQ�KDUL�NH-���SDVFD�ERRVW�

HU��6HODPD�SHQHOLWLDQ�LNDQ�GLEHUL�SDNDQ�SHOHW�GXD�NDOL�

VHKDUL�� SDGD� SDJL� GDQ� VRUH� KDUL�� 3HPEHUVLKDQ� EDN�

GLODNXNDQ�VHWLDS�SDJL�GHQJDQ�SHQ\LSRQDQ���3HQJDPD�

WDQ� GLODNXNDQ� WHUKDGDS� JHMDOD� NOLQLV�� VLQWDVDQ�� GDQ�

QLODL�WLWHU�DQWLERGL�VHODPD����KDUL�SHQHOLWLDQ� 

 

8ML�WDQWDQJ 

8QWXN� XML� WDQWDQJ� GLODNXNDQ� VHWHODK� ��� KDUL�

SHUFREDDQ�PHQJJXQDNDQ� ��� EXDK� EDN� ILEHU� YROXPH�

����/� EHULVLNDQ� ����/� DLU� ODXW��0DVLQJ-PDVLQJ� EDN�

\DQJ� GLOHQJNDSL� GHQJDQ� VLVWHP� DHUDVL� GLLVL� LNDQ� XML�

VHEDQ\DN����HNRU��8ML�WDQWDQJ�GLODNXNDQ�GHQJDQ�FDUD�

SHQ\XQWLNDQ�GHQJDQ�GRVLV���P/�VXVSHQVL�EDNWHUL�GDQ�

YLUXV�*6',9�KLGXS� VHFDUD� WHUSLVDK��6HODPD� XML� WDQ�

WDQJ� LNDQ� XML� GLEHUL� SDNDQ� SHOHW� SDGD� SDJL� GDQ� VRUH�

KDUL��%DN�GLEHUVLKNDQ�GHQJDQ�SHQ\LSRQDQ�VHWLDS�SDJL�

KDUL�� +DVLO� SHQ\LSRQDQ� GLWDPSXQJ� SDGD� EDN� ILEHU�

YROXPH� ���� /� GDQ� GLNORULQ� VHODPD� ��� MDP� VHEHOXP��

GLEXDQJ� NH� VDOXUDQ� SHPEXDQJDQ�� � 3HQJDPDWDQ� GLO�

DNXNDQ� VHODPD� ��� KDUL� WHUKDGDS� JHMDOD� NLOLQLV� GDQ�

MXPODK� VLQWDVDQ��'DWD� VLQWDVDQ�GLVDMLNDQ�GDODP� UHOD�

WLYH� SHUFHQW� VXUYLYDO�536� �$PHQG�� ������ GHQJDQ�

UXPXV� 

536� � �� ±� ���PRUWDOLWDV� SDGD� LNDQ� \DQJ� GL�

YDNVLQDVL���PRUWDOLWDV�SDGD�NRQWURO�[����� 

 

3HQJXNXUDQ�1LODL�7LWHU�$QWLERGL 

8ML� WLWHU� DQWLERGL� GLODNXNDQ� GDODP� ZDGDK�

³PLFUR-ZHOO´� GHQJDQ� ��� VXPXU�OXEDQJ� EHUSHGRPDQ�

SDGD� 7L]DUG� ������� GDQ� 5REHUVRQ� �������� 6HUXP�

GDUDK� LNDQ� XML� GLHQFHUNDQ� VHFDUD� EHUWLQJNDW� VHEDJDL�

EHULNXW�� NH�GDODP� VXPXU�NH-��GDQ�NH-��GLPDVXNNDQ�

PDVLQJ-PDVLQJ� ��� �O� VHUXP� GDUDK� LNDQ�� NH� GDODP�

VXPXU�NH-��VHODQMXWQ\D�GLWDPEDKNDQ�����O�3%6�GDQ�

GLDGXN�PHUDWD��'DUL�VXPXU�NH-��VHODQMXWQ\D�GLDPELO�

��� �O� GDQ� GLPDVXNNDQ� NH� GDODP� VXPXU� NH-��� NH�

GDODP� VXPXU� NH-�� VHODQMXWQ\D� GLWDPEDKNDQ� ��� �O�

3%6� GDQ� GLDGXN� PHUDWD�� 3URVHV� \DQJ� VDPD�

VHODQMXWQ\D� GLODNXNDQ� SDGD� VXPXU� NH-�� GDQ�

VHWHUXVQ\D�� .H� GDODP� PDVLQJ-PDVLQJ� VXPXU�

VHODQMXWQ\D� GLPDVXNNDQ� ��� �O� PDVLQJ-PDVLQJ�

DQWLJHQ� �EDNWHUL� GDQ� YLUXV� *6',9�� VHFDUD� WHUSLVDK��

&DPSXUDQ� VHUXP� GDUDK� LNDQ� GDQ� DQWLJHQ� GLDGXN�

NHPXGLDQ�GLJR\DQJ�GHQJDQ� URWDWRU�SODWH� VHODPD��-��

PHQLW� GDQ� GLGLDPNDQ� SDGD� VXKX� NDPDU� VHODPD� �-��

MDP�� $JOXWLQDVL� DWDX� SHQJJXPSDODQ� DQWLJHQ� ROHK�

VHUXP� GLDPDWL� VHFDUD� PLNURVNRSLV�� 3DGD� WLQJNDW�

SHQJHQFHUDQ� WHUWLQJJL� GLPDQD� PDVLK� WHUMDGL�

DJOXWLQDVL�GLQ\DWDNDQ�VHEDJDL�QLODL�WLWHU�DQWLERGL�GDUL�

LNDQ�XML� 

 

+$6,/ 

1LODL�WLWHU�DQWLERGL 

+DVLO� SHQJXNXUDQ� PHQXQMXNNDQ� DGDQ\D� SHQ�

LQJNDWDQ� QLODL� WLWHU� DQWLERGL� SDGD� VHPXD� NHORPSRN�

LNDQ�\DQJ�GLEHUL�SHUODNXDQ�YDNVLQDVL��7DEHO�����3HQ�

LQJNDWDQ� WHUWLQJJL� GLSHUROHK� SDGD� NHORPSRN� LNDQ�

\DQJ� GLYDNVLQ� GHQJDQ� YDNVLQ� DQWL� *6',9�� \DLWX�

PHQFDSDL�����SDGD�DNKLU�SHQHOLWLDQ��3DGD�NHORPSRN�

LNDQ� \DQJ� GLEHUL� SHUODNXDQ� YDNVLQ� EDNWHUL� SROLYDOHQ�

PHPEHULNDQ� SHQLQJNDWDQ� WLWHU� DQWLERGL� \DQJ� VDPD�

GHQJDQ� NHORPSRN� LNDQ� \DQJ� GLEHUL� SHUODNXDQ� NRP�

ELQDVL� YDNVLQ� EDNWHUL� SROLYDOHQ� GHQJDQ� YDNVLQ� DQWL�

*6',9�� \DLWX� VHEHVDU� ��-���� 6HGDQJNDQ� SDGD� LNDQ�

NHORPSRN�NRQWURO�WLGDN�WHUMDGL�SHQLQJNDWDQ�QLODL�WLWHU�

DQWLERGL�� 

 

6LQWDVDQ�VHODPD�SHPHOLKDUDDQ 

6HODPD� WLJD� EXODQ� SHPHOLKDUDDQ� WHUOLKDW� EDK�

ZD� UDWDDQ� VLQWDVDQ� NHORPSRN� LNDQ� \DQJ� GLYDNVLQDVL�

OHELK� WLQJJL� GLEDQGLQJ� NRQWURO� WDSL� WLGDN� EHUEHGD�

Q\DWD� VHFDUD� VWDWLVWLN� �3!������ �7DEHO� ���� 3DGD� NH�

ORPSRN� NRQWURO� WHUMDGL� YDULDVL� VLQWDVDQ� \DQJ� WLQJJL�

DQWDU� XODQJDQ�� 5DWDDQ� QLODL� VLQWDVDQ� SDGD� NHORPSRN�

LNDQ� \DQJ� GLYDNVLQDVL� VHWHODK� WLJD� EXODQ� SHPHOL�

KDUDDQ�EHUNLVDU�GDUL��������VDPSDL��������GLEDQG�

LQJ�NRQWURO�\DQJ�KDQ\D��������� 

 

8ML�WDQWDQJ 

+DVLO� XML� WDQWDQJ� GHQJDQ� EDNWHUL� 9LEULR� KDU�

YH\L� PDXSXQ� LULGRYLUXV� KLGXS� PHQXQMXNNDQ� EDKZD�

VLQWDVDQ� LNDQ� \DQJ� GLYDNVLQDVL� OHELK� WLQJJL� GDQ� EHU�

EHGD� Q\DWD� �3������� GLEDQGLQJ� NRQWURO� �7DEHO� ����

7LGDN� WHUGDSDW� SHUEHGDDQ� QLODL� VLQWDVDQ� \DQJ� Q\DWD�

DQWDU�NHORPSRN�LNDQ�\DQJ�GLYDNVLQDVL��1LODL�VLQWDVDQ�

SDGD� NHORPSRN� LNDQ� \DQJ� GLYDNVLQDVL� EHUNLVDU� GDUL�

�������VDPSDL��������GLEDQGLQJ�NRQWURO�\DQJ�KDQ�



��� 

%HULWD�%LRORJL�������-�$SULO����� 

 

\D� ������� VDPSDL� �������� 1LODL� 536� SDGD� NH�

ORPSRN� LNDQ� \DQJ� GLEHUL� SHUODNXDQ� YDNVLQDVL�

EHUNLVDU�GDUL��������-���������� 

 

3(0%$+$6$1 

1LODL�WLWHU�DQWLERGL�PHUXSDNDQ�VDODK�VDWX�LQGL�

NDWRU� WHQWDQJ�HIHNWLYLWDV�YDNVLQ�\DQJ�GLEHULNDQ�SDGD�

LNDQ�� 6HPDNLQ� WLQJJL� QLODL� WLWHU� DQWLERGL� VHPDNLQ�

WLQJJL�LPXQLWDV�VSHVLILN�LNDQ�WHUKDGDS�SHQ\DNLW��3DGD�

SHQHOLWLDQ� LQL� WHUEXNWL� EDKZD� SHQLQJNDWDQ� QLODL� WLWHU�

DQWLERGL� SDGD� NHORPSRN� LNDQ� \DQJ� GLYDNVLQDVL� MXJD�

PHQLQJNDWNDQ� VLQWDVDQ� LNDQ� VHWHODK� GLXML� WDQWDQJ�

GHQJDQ� SDWRJHQ�� 3DGD� SHQHOLWLDQ� LQL� MXJD� WHUOLKDW� 

EDKZD� WLGDN� DGD� SHUEHGDDQ� \DQJ� VLJQLILNDQ� DQWDUD�

7DEHO����1LODL�WLWHU �DQWLERGL�LNDQ�NHUDSX�PDFDQ�VHODPD�WLJD�EXODQ�SHPHOLKDUDDQ��7LWHU�DQWLERG\��YDOXHV�RI�
WLJHU�JURXSHU�IRU�WKUHH�PRQWKV�UHDULQJ�SHULRG�� 

3HUODNXDQ��7UHDWPHQW�
  

1LODL�7LWHU�$QWLERG\��7LWHU�$QWLERG\�9DOXH� 
+DUL�NH�����'D\-��� +DUL�NH�����'D\-��� +DUL�NH�����'D\-��� 

9DNVLQ�EDNWHUL��%DFWHULDO�
9DFFLQH� 

�-�� ��-�� ��-�� 

9DNVLQ��*6',9��*6',9�
YDFFLQH� 

�� �� ��� 

9DNVLQ�EDNWHUL���9DNVLQ�
*6',9��%DFWHULDO�YDFFLQH�
��*6',9�YDFFLQH 

� ��-�� ��-�� 

.RQWURO��FRQWURO� � �-� � 

7DEHO� ���6LQWDVDQ�EHQLK�NHU DSX�PDFDQ�VHODPD�WLJD�EXODQ�SHPHOLKDUDDQ��6XUYLYDO�UDWHV�RI�WLJHU�JURXSHUV�
IRU�WKUHH�PRQWKV�UHDULQJ�SHULRG�� 

3HUODNXDQ��7UHDWPHQW�
  

6LQWDVDQ��6XUYLYDO�5DWH����� 

+DUL�NH�����'D\-��� +DUL�NH�����'D\-��� +DUL�NH�����'D\-��� 

9DNVLQ�EDNWHUL��%DFWHULDO�
9DFFLQH� 

������������D ������������D �������������D 

9DNVLQ��*6',9��*6',9�
YDFFLQH� 

������������D ������������D ������������D 

9DNVLQ�EDNWHUL���9DNVLQ�
*6',9��%DFWHULDO�YDFFLQH�
��*6',9�YDFFLQH� 

������������D ������������D ������������D 

.RQWURO��FRQWURO� �������������D �������������D �������������D 

&DWDWDQ��1RWH���$QJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�SDGD�NRORP�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD��3!������ �1XPEHU�IRO�
ORZHG�E\�VDPH�OHWWHU�LQ�D�FROXPQ�PHDQV�QR�VLJQLILFDQWO\�GLIIHUHQW��3!������ 

7DEHO� ���6LQWDVDQ�EHQLK�NHU DSX�PDFDQ�VHWHODK�XML�WDQWDQJ��6XUYLYDO�UDWHV�RI�WLJHU�JURXSHU�WHVWHG�E\�FKD-

OOHQJH�WHVW� 

3HUODNXDQ��7UHDWPHQW� 8ML�7DQWDQJ��&KDOOHQJH�
7HVW� 

6LQWDVDQ��6XUYLYDO������ 536���� 

9DNVLQ�EDNWHUL��%DFWHULDO�
9DFFLQH� 
 

9DNVLQ��*6',9��*6',9�
YDFFLQH� 
 

9DNVLQ�EDNWHUL���9DNVLQ�
*6',9��%DFWHULDO�YDF�
FLQH���*6',9�YDFFLQH� 
 

.RQWURO��FRQWURO� 

9LEULR�KDUYH\L 
 
 

*6',9 

 
 

9LEULR�KDUYH\L 
*6',9 

 
 

9LEULR�KDUYH\L 
*6',9 

������������D 
 
 
 

������������D 
  
 

������������D 
������������D 

  
 

������������E 
�������������E 

����� 

 
 

����� 

 
 

����� 

����� 

&DWDWDQ��1RWH���$QJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD��3!����� 



��� 

=DIUDQ��±�(IHNWLYLWDV�.RPELQDVL�9DNVLQ�%DNWHUL�3ROLYDOHQ�'HQJDQ�9DNVLQ�$QWL�*URXSHU�6OHHS\�'LVHDVH�,ULGRYLUXV��*6',9�� 

 

YDNVLQ� \DQJ� GLEHULNDQ� VHFDUD� WXQJJDO� PDXSXQ� \DQJ�

GLEHULNDQ� GDODP� EHQWXN� NRPELQDVL�� DQWDUD� \DQJ�

GLUHQGDP�PDXSXQ�\DQJ�GLVXQWLN��3HQHOLWLDQ�;X�HW�DO��

������� PHQJJXQDNDQ� YDNVLQ� 9�� KDUYH\L� PHQGDSDW�

NDQ�KDVLO�EDKZD�YDNVLQDVL�PHODOXL�SHUHQGDPDQ�VDPD�

HIHNWLIQ\D� GHQJDQ� YDNVLQDVL� PHODOXL� SHQ\XQWLNDQ��

9DNVLQDVL�PHODOXL� LQMHNVL�SHQ\XQWLNDQ�PHPDQJ� ELVD�

PHPEHULNDQ� LPXQLWDV� WHUWLQJJL� GLEDQGLQJ� PHWRGH�

DSOLNDVL� ODLQQ\D� VHSHUWL�SHUHQGDPDQ�GDQ�RUDO�NDUHQD�

PHODOXL�SHQ\XQWLNDQ�MXPODK�YDNVLQ�\DQJ�GLEXWXKNDQ�

XQWXN� PHUDQJVDQJ� LPXQLWDV� ELVD� WHUSHQXKL� �(YHO\Q��

�������6HODLQ�LWX�YDNVLQDVL�PHODOXL�SHQ\XQWLNDQ�MXJD�

OHELK� HILVLHQ�GDODP�SHQJJXQDDQ�YDNVLQ�NDUHQD� WLGDN�

DGD� \DQJ� WHUEXDQJ� VHEDJDLPDQD� \DQJ� PXQJNLQ� WHU�

MDGL�SDGD�YDNVLQDVL�PHODOXL�SHUHQGDPDQ�GDQ�PHODOXL�

SDNDQ�� 3DGD� SHQHOLWLDQ� VHEHOXPQ\D� WHODK� WHUEXNWL�

EDKZD�YDNVLQDVL�PHODOXL�PHWRGH�SHQ\XQWLNDQ�HIHNWLI�

PHQLQJNDWNDQ� LPXQLWDV� LNDQ�NHUDSX� WHUKDGDS� LQIHNVL�

*6',9� �0DKDUGLND� HW� DO��� ������ ������� 1DPXQ�

GHPLNLDQ�� PHWRGH� YDNVLQDVL� PHODOXL� SHQ\XQWLNDQ�

MXJD� SXQ\D� VLVL� OHPDK�� DQWDUD� ODLQ� GDSDW�PHQ\HEDE�

NDQ� VWUHVV� SDGD� LNDQ� \DQJ� GLYDNVLQDVL�� 6HODLQ� LWX�

YDNVLQDVL�PHODOXL� SHQ\XQWLNDQ� WLGDN� ELVD� GLDSOLNDVL�

NDQ�SDGD�LNDQ�XNXUDQ�NHFLO��8QWXN�PHWRGH�YDNVLQDVL�

PHODOXL�SHQ\XQWLNDQ�WHQWX�GLSHUOXNDQ�DODW�GDQ�NHDKO�

LDQ� NKXVXV�� WLGDN� ELVD� GLODNXNDQ� ROHK� VHPEDUDQJ�

RUDQJ�� 8QWXN� NRQGLVL� ,QGRQHVLD� VDDW� LQL� PXQJNLQ�

YDNVLQDVL�LNDQ�PHODOXL�SHUHQGDPDQ�PHUXSDNDQ�DOWHU�

QDWLI� WHUEDLN� NDUHQD� OHELK�PXGDK�GLDGRSVL� ROHK�SDUD�

SHPEXGLGD\D�SHULNDQDQ��0HWRGH�SHQ\XQWLNDQ�PDVLK�

SHUOX� GLVRVLDOLVDVLNDQ� GDQ� SDUD� SHPEXGLGD\D� SHUOX�

GLEHUL� SHODWLKDQ� NKXVXV� WHQWDQJ� WHNQLN� SHQ\XQWLNDQ�

\DQJ� EDLN� VXSD\D� WLGDN� PHQ\HEDENDQ� VWUHV� GDQ� 

NHPDWLDQ�SDGD�LNDQ�\DQJ�GLYDNVLQDVL� 

5DWDDQ� VLQWDVDQ� VDPSDL� WLJD� EXODQ� SHPHOL�

KDUDDQ� EHQLK� LNDQ� NHUDSX� PDFDQ� \DQJ� GLEHUL� SHUOD�

NXDQ� YDNVLQDVL� OHELK� WLQJJL� GLEDQGLQJ� NRQWURO� WDSL�

WLGDN� EHUEHGD� Q\DWD� VHFDUD� VWDWLVWLN� �3!������� 3DGD�

NHORPSRN�NRQWURO�WHUGDSDW�YDULDVL�VLQWDVDQ�\DQJ�WLQJ�

JL� DQWDU� XODQJDQ�� 'DODP� SHQHOLWLDQ� LQL� WLGDN� FXNXS�

GDWD�\DQJ�GDSDW�PHQMHODVNDQ�DSD�\DQJ�PHQ\HEDENDQ�

WLQJJLQ\D� YDULDVL� WHUVHEXW�� 6DODK� VDWX� NHPXQJNLQDQ�

DGDODK� GLVHEDENDQ� WLQJNDW� VHUDQJDQ� \DQJ� EHUEHGD�

GDUL� EHUEDJDL� SDWRJHQ� VHSHUWL� YLUXV� GDQ� EDNWHUL� VH�

KLQJJD� WLQJNDW� NHPDWLDQ� \DQJ� GLWLPEXONDQQ\D� MXJD�

EHUEHGD�� /LQ� HW� DO�� ������� GDUL� SHQHOLWLDQ� PHUHND�

PHODSRUNDQ�EDKZD�NRPELQDVL�WLJD�VSHVLHV�EDNWHUL��9��

DOJLQRO\WLFXV��9��SDUDKDHPRO\WLFXV��GDQ�3��GDPVHODH�

VXEVS�SLVFLFLGD�� \DQJ� GLDSOLNDVLNDQ� PHODOXL�

SHQ\XQWLNDQ� LQWUDSHULWRQHDO� HIHNWLI� PHQLQJNDWNDQ�

NHNHEDODQ� LNDQ� FRELD� �5DFK\FHQWURQ� FDQDGXP��

GHQJDQ� VLQWDVDQ� ��-����� 'DUL� EHEHUDSD� SHQHOLWLDQ�

WHUGDKXOX� MXJD� WHODK� WHUEXNWL� EDKZD� YDNVLQ� 9LEULR�

SROLYDOHQ� HIHNWLI� PHQLQJNDWNDQ� LPXQLWDV� EHQLK�

NHUDSX� SDVLU��(SLQHSKHOXV� FRUDOOLFROD� �=DIUDQ� HW� DO���

�������NHUDSX�EHEHN��&URPLOHSWHV�DOWLYHOLV��=DIUDQ�HW�

DO��� ����D��� GDQ� NHUDSX� PDFDQ�� (�� IXVFRJXWWDWXV�

�=DIUDQ� HW� DO��� ������� .DUHQD� LWX� YDNVLQ� LQL� VDQJDW�

EHUSHOXDQJ� GDQ� PHQMDQMLNDQ� DSDELOD� GDSDW�

GLPDVXNNDQ� VHEDJDL� VDODX� VDWX� EDJLDQ� GDUL� SDNHW�

WHNQRORJL�SHPEHVDUDQ�LNDQ�ODXW�EXGLGD\D� 

0HODOXL� XML� WDQWDQJ� WHUOLKDW� EDKZD� VLQWDVDQ�

WHUWLQJJL�GLWXQMXNNDQ�ROHK�NHORPSRN�LNDQ�\DQJ�GLEHUL�

SHUODNXDQ� YDNVLQDVL�� 7LGDN� WHUGDSDW� SHUEHGDDQ� \DQJ�

Q\DWD� DQWDU� NHORPSRN� SHUODNXDQ� YDNVLQDVL� �3!������

WHWDSL� EHUEHGD� Q\DWD� GHQJDQ� NRQWURO�� .RPELQDVL�

YDNVLQ� EDNWHUL� SROLYDOHQ� GHQJDQ� YDNVLQ� DQWL�*6',9�

MXJD�PHPEHULNDQ� VLQWDVDQ� \DQJ� WLQJJL� �7DEHO� ���8ML�

WDQWDQJ� GHQJDQ� EDNWHUL� 9LEULR� KDUYH\L� PDXSXQ�

GHQJDQ� LULGRYLUXV� PHPEHULNDQ� KDVLO� \DQJ� VDPD�

EDLNQ\D�� 6HODLQ� QLODL� VLQWDVDQ�� SDUDPHWHU� ODLQ� \DQJ�

GDSDW� GLJXQDNDQ� GDODP� PHQJHYDOXDVL� HIHNWLYLWDV�

VXDWX� YDNVLQ� DGDODK�PHQJXNXU� QLODL� UHODWLYH� SHUFHQW�

VXUYLYDO� �536�� \DQJ�PHUXSDNDQ� QLODL� SHUVHQ� UHODWLI�

NHODQJVXQJDQ� KLGXS� NHORPSRN� LNDQ� \DQJ� GLYDNVLQ�

GLEDQGLQJNDQ�GHQJDQ�QLODL�SDUDPHWHU�\DQJ�VDPD�GDUL�

NHORPSRN� LNDQ� NRQWURO�� 6HPDNLQ� WLQJJL� QLODL� 536�

VHPDNLQ� HIHNWLI� VXDWX� YDNVLQ�� .RPELQDVL� YDNVLQ� 

EDNWHUL� SROLYDOHQ� GHQJDQ� YDNVLQ� DQWL� *6',9� MXJD�

PHPEHULNDQ� QLODL� 536� \DQJ� SDOLQJ� WLQJJL�� \DLWX�

VHEHVDU� ������-�������� GLLNXWL� ROHK� SHUODNXDQ�

YDNVLQ� DQWL� *6',9� VHFDUD� WXQJJDO� VHEHVDU� �������

GDQ� YDNVLQ� EDNWHUL� SROLYDOHQ� VHFDUD� WXQJJDO� VHEHVDU�

��������+DVLO� WHUVHEXW�PHQXQMXNNDQ�EDKZD�DQWLJHQ�

GDUL�YDNVLQ�EDNWHUL�SROLYDOHQ�GDQ�DQWLJHQ�GDUL�YDNVLQ�

DQWL� *6',9� WLGDN� EHUVLIDW� DQWDJRQLVWLN�� GDSDW� 

GLDSOLNDVLNDQ�VHFDUD�NRPELQDVL�GDODP�EXGLGD\D�SHUL�

NDQDQ� 

 

.(6,038/$1 

.RPELQDVL� YDNVLQ� EDNWHUL� SROLYDOHQ� \DQJ� GL�

DSOLNDVLNDQ�PHODOXL� SHUHQGDPDQ� GHQJDQ� YDNVLQ� DQWL�

*6',9� \DQJ� GLDSOLNDVLNDQ� PHODOXL� SHQ\XQWLNDQ� LQ�

WUDSHULWRQHDO� HIHNWLI� PHQLQJNDWNDQ� LPXQLWDV� EHQLK�



���� 

%HULWD�%LRORJL�������-�$SULO����� 

 

NHUDSX� PDFDQ� WHUKDGDS� LQIHNVL� EDNWHUL� GDQ� LQIHNVL�

YLUXV� 

 

6$5$1 

3HUOX�SHQHOLWLDQ�OHELK�ODQMXW�GL�ODSDQJDQ�WHUX�

WDPD�SDGD� VDDW�PXVLP�SHQ\DNLW� VHKLQJJD�HIHNWLYLWDV�

YDNVLQ�WHUVHEXW�EHWXO-EHWXO�WHUXML� 

 

8&$3$1�7(5,0$�.$6,+ 

3HQHOLWLDQ� LQL� GLELD\DL� ROHK�',3$� 7�$�� �����

%DODL�%HVDU�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�%XGLGD\D�

/DXW�� *RQGRO�� %DOL�� 3HQXOLV� PHQJXFDSNDQ�

WHULPDNDVLK�NHSDGD�'UK��)ULV�-RKQQ\��$OP���,U���'HV�

5R]D� GDQ� VHPXD� WHNQLVL� ODERUDWRULXP� SDWRORJL� DWDV�

WHUODNVDQDQ\D�SHQHOLWLDQ�LQL� 

 

'$)7$5�3867$.$ 

$PHQG� ')�� ������ 3RWHQF\� WHVWLQJ� RI� ILVK� YDFFLQHV��'HYHORS�
PHQW�RI�%LRORJLFDO�6WDQGDUG��������-���� 

(YHO\Q�737��������)LQILVK�LPPXQRORJ\�DQG�LWV�XVH�LQ�SUHYHQW�
LQJ�LQIHFWLRXV�GLVHDVHV�LQ�FXOWXUHG�ILQILVK��,Q�'LVHDVHV�LQ�
$VLDQ� $TXDFXOWXUH� ,9�� &5/DYLOOD-3LWRJR� DQG� (5� &UX]-
/DFLHUGD� �HGV���� ���-����� )LVK� +HDOWK� 6HFWLRQ�� $VLDQ�
)LVKHULHV�6RFLHW\��0DQLOD� 

/LQ�-+��7<�&KHQ��06�&KHQ��+(�&KHQ��5/�&KRX��7,�&KHQ��
06� 6KX� DQG�+(�<DQJ�� ������9DFFLQDWLRQ�ZLWK�WKUHH�
LQDFWLYDWHG� SDWKRJHQV� RI� FRELD� �5DFK\FHQWURQFDQDGXP��
VWLPXODWHV� SURWHFWLYH� LPPXQLW\�� $TXDFXOWXUH� ����� ���-

���� 
0DKDUGLND� .�� ,� .RHVKDU\DQL�� .� 6XJDPD�� $� 3ULMRQR� GDQ� .�

<XDVD�� ������6WXGL�KLVWRSDWRORJL�LU LGRYLUXV�SDGD�(SL�
QHSKHOXV� FRLRLGHV� GDQ� (�� %OHHNHUL�� ���-����� 'DODP�
7HNQRORJL�EXGLGD\D�ODXW�GDQ�SHQJHPEDQJDQ�VHD�IDUPLQJ�
GL�,QGRQHVLD��'HSDUWHPHQ�.HODXWDQ�GDQ�3HULNDQDQ�%HNHU�
MDVDPD�GHQJDQ�-,&$�� 

0DKDUGLND� .�� ,� 0DVWXWL� DQG� +DU\DQWL�� ������ (IIHFWLYLW\� RI�
LQDFWLYH�*6',9� �JURXSHU� VOHHS\�GLVHDVH� LULGRYLUXV�� YDF�
FLQH� LQ� JURXSHU� ILVK� �&URPLOHSWHV� DOWLYHOLV� DQG�(SLQHSK�
HOXV� IXVFRJXWWDWXV�� DJDLQVW�*6',9� LQIHFWLRQ�� ,QGRQHVLDQ�
$TXDFXOWXUH�-RXUQDO����������-���� 

0DKDUGLND�.��=DIUDQ��'�5R]D�GDQ�)� -RKQQ\�� ����D��8ML�NH�
UHQWDQDQ� LNDQ� NHUDSX� OXPSXU�� (SLQHSKHOXV� FRLRLGHV� GDQ�
NHUDSX� EDWLN�� (�� PLFURGRQ� WHUKDGDS� LQIHNVL� LULGRYLUXV��
-XUQDO�3HQHOLWLDQ�3HULNDQDQ�,QGRQHVLD����������-��� 

0DKDUGLND�.��=DIUDQ��$�<DPDPRWR�DQG�7�0L\D]DNL������E��
6XVFHSWLELOLW\�RI�MXYHQLOH�KXPSEDFN�JURXSHU�&URPLOHSWHV�
DOWLYHOLV� WR� JURXSHU� VOHHS\� GLVHDVH� LULGRYLUXV� �*6',9���
'LVHDVHVRI�$TXDWLF�2UJDQLVPV������-�� 

0DKDUGLND� .�� +DU\DQWL�� $� 0X]DNL� DQG� 7� 0L\D]DNL�� ������
+LVWRSDWKRORJLFDO�DQG�XOWUDVWUXFWXUDO�IHDWXUHV�RI�HQODUJHG�
FHOOV� RI� KXPSEDFN� JURXSHU� &URPLOHSWHV� DOWLYHOLV� FKDO�
OHQJHG� ZLWK� PHJDORF\WLYLUXV� �)DPLO\� LULGRYLULGDH�� DIWHU�
YDFFLQDWLRQ��'LVHDVHVRI�$TXDWLF�2UJDQLVPV��������-���� 

2ZHQ� /�� ������ 5HSRUW� RQ� VOHHS\� JURXSHU� GLVHDVH�� 'HSW�� RI�
%LRPHGLFDO�DQG�7URSLFDO�9HWHULQDU\�6FLHQFH��-DPHV�&RRN�
8QLY��RI�1RUWK�4XLQVODQG��7RZQYLOOH��$XVWUDOLD� 

5REHUVRQ� %6�� ������ %DFWHULDO� DJJOXWLQDWLRQ�� ��-���� ,Q� 7HFK�
QLTXH� LQ� )LVK� ,PPXQRORJ\� ��QG� (GLWLRQ��� 626� 3XEOLFD�
WLRQ��)DLU�+DYHQ�86$� 

5XN\DQL�$��7DXNKLG�GDQ�+�<XOLDQV\DK��������/DSRUDQ�VXUYH\�
NDVXV�NHPDWLDQ�LNDQ�NHUDSX��JURXSHU��GL�GDHUDK�6XPDWHUD�
8WDUD������3XVOLWEDQJ�3HULNDQDQ��-DNDUWD�� 

7L]DUG� ,�� � ������ �3HQJDQWDU �,PXQRORJL�9HWHU LQHU ��(GLVL�NH-����
$LUODQJJD� 8QLYHUVLW\� 3UHVV�� ���� S�� 7L]DUG�� ,�� � �������

3HQJDQWDU� ,PXQRORJL� 9HWHULQHU� �(GLVL� NH-���� ����� $LU�
ODQJJD�8QLYHUVLW\�3UHVV�� 

;X� =�� &)� &KHQ�� =-� 0DR� DQG� :<� =KX�� ������ 'HWHFWLRQ� RI�
VHUXP� DQG� PXFRVDO� DQWLERG\� SURGXFWLRQ� DQG� DQWLERG\�
VHFUHWLQJ� FHOOV� �$6&V�� LQ� ODUJH� \HOORZ� FURDNHU�
�3VHXGRVFLDHQD�FURFHD��IROORZLQJ�YDFFLQDWLRQ�ZLWK�9LEULR�
KDUYH\L�YLD�GLIIHUHQW�URXWHV��$TXDFXOWXUH���������-����  

=DIUDQ�� '� 5R]D�� ,� .RHVKDU\DQL�� )� -RKQQ\� DQG� .� <XDVD��
����D�� 0DQXDO� IRU � )LVK� 'LVHDVHV� 'LDJQRVLV�� 0DULQH�
ILVK� DQG� FUXVWDFHDQ� GLVHDVHV� LQ� ,QGRQHVLD�� ���� *RQGRO�
5HVHDUFK�6WDWLRQ�IRU�&RDVWDO�)LVKHULHV�DQG�-DSDQ�,QWHUQD�
WLRQDO�&RRSHUDWLRQ�$JHQF\�  

=DIUDQ��7�+DUDGD�� ,�.RHVKDU\DQL��.�<XDVD�DQG�.�+DWDL������E��
,QGRQHVLDQ�KDWFKHU�\�UHDU�HG�VHD�EDVV�ODU�YDH��/DWHV�FDOFDULIHU�
DVVRFLDWHG� ZLWK� YLUDO� QHUYRXV� QHFURVLV� �911��� ,QGRQHVLDQ�
)LVKHULHV�5HVHDUFK�-RXUQDO�,9�������- 
���  

=DIUDQ�GDQ�.�<XDVD��������6HMDU �DK�SHQ\DNLW�911�GL�,QGRQH-

VLD��/ROLWNDQWD�1HZVOHWWHU������-��  
=DIUDQ�� ,�.RHVKDU\DQL��)�-RKQQ\��.�<XDVD�7�+DUDGD�DQG�.�

+DWDL�� ������ 9LUDO� QHU � YRXV� QHFURVLV� LQ� KXPSEDFN�
JURXSHU� &URPLOHSWHV� DOWLYHOLV� ODUYDH� DQG� MXYHQLOHV� LQ�
,QGRQHVLD��)LVK�3DWKRORJ\����������-��� 

=DIUDQ��,�.RHVKDU\DQL�DQG�.�<XDVD��������'LVHDVHV�RI�VHDEDVV� 
/DWHV�FDOFDULIHU��ODUYDH�IURP�KDWFKHU\�LQ�,QGRQHVLD��,Q  
'LVHDVHV�LQ�$VLDQ�$TXDFXOWXUH�,9��&5�/DYLOOD-3LWRJR�DQG�
(5� &UX]-/DFLHUGD� �HGV���� ���-����� )LVK� +HDOWK� 6HFWLRQ��
$VLDQ�)LVKHULHV�6RFLHW\��0DQLOD�  

=DIUDQ�� '� 5R]D� GDQ� )� -RKQQ\�� ������ 3HQLQJNDWDQ� LPXQLWDV�
EHQLK� LNDQ�NHUDSX�SDVLU��(SLQHSKHOXV� FRUDOOLFROD�PHODOXL�
SHQJJXQDDQ�YDNVLQ�EDNWHUL�SROLYDOHQW��3URVLGLQJ�6HPLQDU�
1DVLRQDO�%LRGLYHUVLWDV�,,��8QDLU��6XUDED\D�����-XOL�������
6RHJLDQWR� $�� :� 'DUPRQR�� 6:� 0DQXKDUD�� 1L¶PDWX-

]DKURK�� ++� 3XUQREDVXNL�� $�� +D\DWL� GDQ� 5RVPDQLGD�
�3HQ\XQWLQJ������-�����8QLYHUVLWDV�$LUODQJJD�6XUDED\D�  

=DIUDQ�� '� 5R]D� DQG� )� -RKQQ\�� ������ ,PPXQRJHQLFLW\� DQG�
SURWHFWLYH� HIIHFWV� RI� IRUPDOLQ-NLOOHG� SRO\YDOHQW� 9LEULR�
YDFFLQH�LQ�WLJHU�JURXSHU��(SLQHSKHOXV�IXVFRJXWWDWXV���,Q  
3URFHHGLQJ� RI� ,QWHUQDWLRQDO� &RQIHUHQFH� RI� $TXDFXOWXUH�
,QGRQHVLDQ�� 6XUDED\D�� ��-��� 2FWREHU� ������ $JXQJ� 6X-

GDU\RQR� �3HQ\XQWLQJ��� ����� ±� ������ 0DV\DUDNDW�
$TXDNXOWXU�,QGRQHVLD�  

=DIUDQ�� '� 5R]D� GDQ� )� -RKQQ\�� ����D�� 5HVSRQV� MXYHQLO� LNDQ �
NHUDSX� EHEHN� �&URPLOHSWHV� DOWLYHOLV�� WHUKDGDS� YDNVLQ�
YLEULR� \DQJ� GLEHULNDQ� PHODOXL� SHUHQGDPDQ�� 3URVLGLQJ�
6HPLQDU� 1DVLQDO� ;;,� 3HUKLPSXQDQ� %LRORJL� ,QGRQHVLD�
³3HUDQ� %LRORJL� GDODP� 0HQJDQWLVLSDVL� 'DPSDN� 3HPD-

QDVDQ� *REDO� 0HODOXL� 3HOHVWDULDQ� .HDQHNDUDJDPDQ�
+D\DWL´�� 8QLYHUVLWDV� 6\LDK� .XDOD� %DQGD� $FHK�� ��-���
1RYHPEHU� ������ 6DPLQJDQ�� 'MXIUL�� 6XZDUQR�� $EGXOODK��
0�$OL��=�7KRP\��$�)LWUL��.KDLULO��0XGDVLU��&�1XUPDOLDK��
$VLDK�GDQ�6�.DPDO��3HQ\XQWLQJ������-�����3HUKLPSXQDQ�
%LRORJL�,QGRQHVLD�  

=DIUDQ��'�5R]D�DQG�)�-RKQQ\������X� ,PPXQRJHQLFLW\�DQG�SUR�
WHFWLYH� HIIHFWV� RI� IRUPDOLQ-NLOOHG� SRO\YDOHQW� 9LEULR� YDF�
FLQH� LQ� WLJHU� JURXSHU� �(SLQHSKHOXV� IXVFRJXWWDWXV��� ,Q�
3URFHHGLQJ� RI� ,QWHUQDWLRQDO� &RQIHUHQFH� RI� $TXDFXOWXUH�
,QGRQHVLDQ�� 6XUDED\D�� ��-��� 2FWREHU� ������ $JXQJ� 6X�
GDU\RQR� �3HQ\XQWLQJ��� ����� ±� ������ 0DV\DUDNDW�
$TXDNXOWXU�,QGRQHVLD�  

=DIUDQ�� '� 5R]D� GDQ� )� -RKQQ\�� ����D�� 5HVSRQV� MXYHQLO� LNDQ�
NHUDSX� EHEHN� �&URPLOHSWHV� DOWLYHOLV�� WHUKDGDS� YDNVLQ�
YLEULR� \DQJ� GLEHULNDQ� PHODOXL� SHUHQGDPDQ�� 3URVLGLQJ�
6HPLQDU� 1DVLQDO� ;;,� 3HUKLPSXQDQ� %LRORJL� ,QGRQHVLD�
³3HUDQ� %LRORJL� GDODP� 0HQJDQWLVLSDVL� 'DPSDN�
3HPDQDVDQ�*REDO�0HODOXL�3HOHVWDULDQ�.HDQHNDUDJDPDQ�
+D\DWL´�� 8QLYHUVLWDV� 6\LDK� .XDOD� %DQGD� $FHK�� ��-���
1RYHPEHU� ������ 6DPLQJDQ�� 'MXIUL�� 6XZDUQR�� $EGXOODK��
0�$OL��=�7KRP\��$�)LWUL��.KDLULO��0XGDVLU��&�1XUPDOLDK��
$VLDK�GDQ�6�.DPDO��3HQ\XQWLQJ������-�����3HUKLPSXQDQ�
%LRORJL�,QGRQHVLD��� 



3HGRPDQ�3HQXOLVDQ�1DVNDK�%HULWD�%LRORJL 
 

%HULWD�%LRORJL�DGDODK�MXUQDO�\DQJ�PHQHUELWNDQ�DU WLNHO�NHPDMXDQ�SHQHOLWLDQ�GL�ELGDQJ�ELRORJL�GDQ�LOPX -LOPX�WHUNDLW�GL�,QGRQHVLD��%HULWD�%LRORJL�
PHPXDW�NDU\D�WXOLV�LOPLDK�DVOL�EHUXSD�PDNDODK�KDVLO�SHQHOLWLDQ��NRPXQLNDVL�SHQGHN�GDQ�WLQMDXDQ�NHPEDOL�\DQJ�EHOXP�SHUQDK�GLWHUELWNDQ�DWDX�WLGDN�
VHGDQJ�GLNLULP�NH�PHGLD�ODLQ���0DVDODK�\DQJ�GLOLSXW��GLKDUXVNDQ�PHQDPSLONDQ�DVSHN�DWDX�LQIRUPDVL�EDUX� 

 

7LSH�QDVNDK 

�� 0DNDODK�OHQJNDS�KDVLO�SHQHOLWLDQ��RULJLQDO�SDSHU� 
 1DVNDK� PHUXSDNDQ� KDVLO� SHQHOLWLDQ� VHQGLUL� � \DQJ� PHQJDQJNDW� WRSLN� \DQJ� XS-WRGDWH�� � 7LGDN� OHELK� GDUL� ��� KDODPDQ� WHUPDVXN� WDEHO� GDQ�

JDPEDU��3HQFDQWXPDQ�ODPSLUDQ�VHSHUOXQ\D��QDPXQ�UHGDNVL�EHUKDN�PHQJXUDQJL�DWDX�PHQLDGDNDQ�ODPSLUDQ� 
�� .RPXQLNDVL�SHQGHN��VKRUW�FRPPXQLFDWLRQ� 
 .RPXQLDVL�SHQGHN�PHUXSDNDQ�PDNDODK�KDVLO�SHQHOLWLDQ�\DQJ�LQJLQ�GLSXEOLNDVLNDQ�VHFDUD�FHSDW�NDUHQD�KDVLO�WHUPXDQ�\DQJ�PHQDULN��VSHVLILN�

GDQ�EDUX��DJDU�GDSDW��VHJHUD�GLNHWDKXL�ROHK�XPXP���$UWLNHO�\DQJ�GLWXOLV�WLGDN�OHELK�GDUL����KDODPDQ��+DVLO�GDQ�SHPEDKDVDQ�EROHK�GLJDEXQJ� 
�� 7LQMDXDQ�NHPEDOL��UHYLHZ� 
 7LQMDXDQ�NHPEDOL�PHUXSDNDQ� UDQJNXPDQ�WLQMDXDQ� LOPLDK�\DQJ�VLVWHPDWLV-NULWLV� VHFDUD� ULQJNDV�QDPXQ�PHQGDODP� WHUKDGDS� WRSLN�SHQHOLWLDQ�

WHUWHQWX�� +DO� \DQJ� GLWLQMDX�PHOLSXWL� VHJDOD� VHVXDWX� \DQJ� UHOHYDQ� WHUKDGDS� WRSLN� WLQMDXDQ� \DQJ�PHPEHULNDQ� JDPEDUDQ� µVWDWH� RI� WKH� DUW¶��
PHOLSXWL�WHPXDQ�DZDO��NHPDMXDQ�KLQJJD�LVVXH�WHUNLQL��WHUPDVXN�SHUGHEDWDQ�GDQ�NHVHQMDQJDQ�\DQJ�DGD�GDODP�WRSLN�\DQJ�GLEDKDV��7LQMDXDQ�
XODQJ�LQL�KDUXV�PHUDQJNXP�PLQLPDO����DUWLNHO� 

 

6WUXNWXU�QDVNDK 

�� %DKDVD 
 %DKDVD�\DQJ�GLJXQDNDQ�DGDODK�EDKDVD�,QGRQHVLD�DWDX�,QJJULV�\DQJ�EDLN�GDQ�EHQDU� 
�� -XGXO 
 -XGXO� KDUXV� VLQJNDW�� MHODV� GDQ� PHQFHUPLQNDQ� LVL� QDVNDK� GLLNXWL� ROHK� QDPD� GDQ� DODPDW� VXUDW� PHQ\XUDW� SHQXOLV�� � 1DPD� SHQXOLV� XQWXN�

NRUHVSRQGHQVL�GLEHUL�WDQGD�DPSORS�FHWDN�DWDV��VXSHUVFULSW�� 
�� $EVWUDN 

 $EVWUDN�GLEXDW�GDODP�GXD�EDKDVD��EDKDVD�,QGRQHVLD�GDQ�,QJJULV��$EVWUDN�PHPXDW�VHFDUD�VLQJNDW�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��KDVLO�
\DQJ�VLJQLILNDQ��NHVLPSXODQ�GDQ�LPSOLNDVL�KDVLO�SHQHOLWLDQ��$EVWUDN�EHULVL�PDNVLPXP�����NDWD��VSDVL�WXQJJDO��'L�EDZDK�DEVWUDN�GLFDQWXPNDQ�
NDWD�NXQFL�\DQJ�WHUGLUL�DWDV�PDNVLPXP�HQDP�NDWD��GLPDQD�NDWD�SHUWDPD�DGDODK�\DQJ�WHUSHQWLQJ���$EVWUDN�GDODP�EDKDVD�,QJJULV�PHUXSDNDQ�
WHUMHPDKDQ�GDUL�EDKDVD�,QGRQHVLD���(GLWRU�EHUKDN�XQWXN�PHQJHGLW�DEVWUDN�GHPL�DODVDQ�NHMHODVDQ�LVL�DEVWUDN� 

�� 3HQGDKXOXDQ 

 3HQGDKXOXDQ�EHULVL�ODWDU�EHODNDQJ��SHUPDVDODKDQ�GDQ�WXMXDQ�SHQHOLWLDQ���6HEXWNDQ�MXJD�VWXGL�WHUGDKXOX�\DQJ�SHUQDK�GLODNXNDQ� 
�� %DKDQ�GDQ�FDUD�NHUMD 
 3DGD�EDJLDQ�LQL�EROHK�GLEXDW�VXE-MXGXO�\DQJ�VHVXDL�GHQJDQ�WDKDSDQ�SHQHOLWLDQ��0HWRGD�KDUXV�GLSDSDUNDQ�GHQJDQ�MHODV�VHVXDL�GHQJDQ�VWDQGDU�

WRSLN�SHQHOLWLDQ�GDQ�GDSDW�GLXODQJ�ROHK�SHQHOLWL�ODLQ���$SDELOD�PHWRGD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGD�\DQJ�VXGDK�EDNX�FXNXS�GLWXOLV�VLWDVL�
GDQ�DSDELOD�DGD�PRGLILNDVL�KDUXV�GLWXOLVNDQ�GHQJDQ�MHODV�EDJLDQ�PDQD�GDQ�DSD�\DQJ�GLPRGLILNDVL� 

�� +DVLO 
 6HEXWNDQ� KDVLO-KDVLO� XWDPD� \DQJ� GLSHUROHK� EHUGDVDUNDQ�PHWRGD� \DQJ� GLJXQDNDQ�� � $SDELOD� LQJLQ�PHQJDFX� SDGD� WDEHO�JUDILN�GLDJUDP� DWDX�

JDPEDU� XUDLNDQ� KDVLO� \DQJ� WHUSHQWLQJ� GDQ� MDQJDQ� PHQJJXQDNDQ� NDOLPDW� µ/LKDW� 7DEHO� �¶�� � $SDELOD� PHQJJXQDNDQ� QLODL� UDWD-UDWD� KDUXV�
PHQ\HEXWNDQ�VWDQGDU�GHYLDVL� 

�� 3HPEDKDVDQ 

 -DQJDQ�PHQJXODQJ�LVL�KDVLO��3HPEDKDVDQ�PHQJXQJNDS�DODVDQ�GLGDSDWNDQQ\D�KDVLO�GDQ�DSD�DUWL�DWDX�PDNQD�GDUL�KDVLO�\DQJ�GLGDSDW� WHUVHEXW���
%LOD�PHPXQJNLQNDQ��EDQGLQJNDQ�KDVLO�SHQHOLWLDQ�LQL�GHQJDQ�PHPEXDW�SHUEDQGLQJDQ�GHQJDQ�VWXGL�WHUGDKXOX��ELOD�DGD�� 

�� .HVLPSXODQ 

 0HQ\LPSXONDQ�KDVLO�SHQHOLWLDQ��VHVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ��GDQ�SHQHOLWLDQ�EHULNXW�\DQJ�ELVD�GLODNXNDQ� 
�� 8FDSDQ�WHULPD�NDVLK 

��� 'DIWDU�SXVWDND 

 7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ��$SDELOD�KDUXV�PHQ\LWLU�GDUL��/DSRUDQ��DWDX��NRPXQLNDVL�

SHUVRQDO��GLWXOLVNDQ�
XQSXEOLVKHG
�GDQ�WLGDN�SHUOX�GLWDPSLONDQ�GL�GDIWDU�SXVWDND��'DIWDU�SXVWDND�KDUXV�EHULVL�LQIRUPDVL�\DQJ�XS�WR�GDWH�\DQJ�

VHEDJLDQ�EHVDU�EHUDVDO�GDUL�RULJLQDO�SDSHUV���3HQXOLVDQ�WHUELWDQ�EHUNDOD�LOPLDK��QDPD�MXUQDO��WLGDN�GLVLQJNDW� 

� 
 

)RUPDW�QDVNDK 

�� 1DVNDK�GLNHWLN�GHQJDQ�PHQJJXQDNDQ�SURJUDP�:RUG�3URFHVVRU��KXUXI�1HZ�7LPHV�5RPDQ�XNXUDQ�����VSDVL�JDQGD�NHFXDOL�$EVWUDN��%DWDV�NLUL
-NDQDQ�DWDV-EDZDK�PDVLQJ-PDVLQJ�����FP��0DNVLPXP�LVL�QDVNDK����KDODPDQ�WHUPDVXN�LOXVWUDVL�GDQ�WDEHO� 

�� 3HQXOLVDQ� ELODQJDQ� SHFDKDQ� GHQJDQ� NRPD� PHQJLNXWL� EDKDVD� \DQJ� GLWXOLV� PHQJJXQDNDQ� GXD� DQJND� GHVLPDO� GL� EHODNDQJ� NRPD�� $SDELOD�
PHQJJXQDNDQ�EDKDVD�,QGRQHVLD��DQJND�GHVLPDO�PHQJJXQDNDQ�NRPD�����GDQ�WLWLN�����ELOD�PHQJJXQDNDQ�EDKDVD�,QJJULV��&RQWRK��3DQMDQJ�EXNX�
DGDODK����FP��/HQJKW�RI�WKH�ERRN�LV�����FP���3HQXOLVDQ�DQJND��-��GLWXOLV�GDODP�NDWD�NHFXDOL�ELOD�ELODQJDQ�VDWXDQ�XNXU��VHGDQJNDQ�DQJND����
GDQ�VHWHUXVQ\D�GLWXOLV�GHQJDQ�DQJND���&RQWRK�OLPD�RUDQJ�VLVZD��SDQMDQJ�EXNX���FP� 
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