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)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ�8QLYHUVLWDV�5LDX��3HNDQEDUX 

FK�SDUOLQGXQJDQS#*PDLO�FRP� 

'LWHULPD�����1RYHPEHU�������GDQ�GLVHWXMXL�����-DQXDUL������ 

$%675$&7 

7DELQJDO�ILVK��3XQWLRSOLWHV�EXOX�%ONU��LV�D�W\SH�RI�IUHVKZDWHU�ILVK�WKDW�FRPPRQO\�

LQKDELW� WKH�6LDN�5LYHU��5LDX��7R�XQGHUVWDQG� WKH�VH[�UDWLR�DQG�FRQGLWLRQ�IDFWRU�RI� WKLV�

ILVK�� D� VWXG\� KDV� EHHQ� FRQGXFWHG� LQ� $SULO� WR� 2FWREHU� ������ 7RWDO� QXPEHU� RI� ILVK�������

FROOHFWHG�ZDV� ����� 7KH� VH[� UDWLR� RI� WKLV� ILVK� GXULQJ� WKH� UHVHDUFK� SHULRG�ZDV� DOPRVW��

FRQVWDQW� ������� EXW� WKH� QXPEHU� RI�PDOH� ZDV� VOLJKWO\� KLJKHU� WKDQ� WKDW� RI� WKH� IHPDOH��

0RVW�RI�ILVK�FROOHFWHG�ZHUH���-����PP�7/�DQG� WKH\�DUH�FDWHJRUL]HG�DV�XQGHYHORSHG�

JRQDG�ILVK��7KH�IDFWRU�FRQGLWLRQ��ZDV�UDQJHG�IURP�����-����� 

.H\ZRUGV���VH[�UDWLR��FRQGLWLRQ�IDFWRU��3XQWLRSOLWHV�EXOX��6LDN�5LYHU� 

$%675$. 

,NDQ� WDELQJDO� �3XQWLRSOLWHV� EXOX� %ONU�� DGDODK� VDODK� VDWX� VSHVLHV� LNDQ� DLU� WDZDU�

\DQJ�WHUGDSDW�GL�6XQJDL�6LDN��5LDX��6WXGL�LQL� WHODK�GLODNXNDQ�GDUL�EXODQ�$SULO�KLQJJD�

2NWREHU������XQWXN�PHQJHWDKXL�QLODL�QLVEDK�NHODPLQ�GDQ�IDNWRU�NRQGLVL�LNDQ��-XPODK�

LNDQ� WHUNROHNVL� \DQJ� GLDPDWL� ���� HNRU�� 1LVEDK� NHODPLQ� LNDQ� LQL� VHODPD� ZDNWX�

SHQHOLWLDQ�KDVLO�XML�FKL�NXDGUDW�DGDODK������WHWDSL�MXPODK�LNDQ�MDQWDQ�VHGLNLW�OHELK�WLQJJL�

GDUL� LNDQ�EHWLQD��6HEDJLDQ�EHVDU�LNDQ�\DQJ�WHUNROHNVL�DGDODK�EHUXNXUDQ�NHODV�SDQMDQJ�

��-����PP��LNDQ�LQL�GLNDWHJRULNDQ�VHEDJDL�LNDQ�\DQJ�EHOXP�PHQJDODPL�PDWDQJ�JRQDG��

)DNWRU�NRQGLVL�LNDQ�DGDODK�EHUNLVDU�GDUL�����-����� 

.DWD�NXQFL��QLVEDK�NHODPLQ��IDNWRU�NRQGLVL��3XQWLRSOLWHV�EXOX��6XQJDL�6LDN� 
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,NDQ� WDELQJDO� DGDODK� VDODK� VDWX� VSHVLHV� LNDQ�&\SULQLGDH� GDUL� 6XQJDL� 6LDN� \DQJ�

EHUQLODL� HNRQRPL� WLQJJL�� -HQLV� LNDQ� LQL�GLSHUGDJDQJNDQ�GL�SDVDU� LNDQ�GL�GHVD�PDXSXQ�

NRWD� GDODP� NHDGDDQ� VHJDU� GHQJDQ� KDUJD� VHNLWDU� 5S�� �������NJ� XQWXN� LNDQ� -� LNDQ����������

EHU-XNXUDQ� EHVDU�� VHGDQJNDQ� LNDQ� EHUXNXUDQ� NHFLO� GLMXDO� GHQJDQ� KDUJD� 5S�� ������� -

�������NJ��0DV\DUDNDW� VHNLWDU� 6XQJDL�.DPSDU�PHQJHQDO� LNDQ� LQL� GHQJDQ� QDPD� LNDQ�

WDELQJDODQ��.RQGLVL�LNDQ�WDELQJDO�GL�NHGXD�VXQJDL�WHUVHEXW�NLQL�VXGDK�PXODL�VXOLW�XQWXN�

WHUWDQJNDS�ROHK�SDUD�QHOD\DQ��3HQHOLWLDQ�WHQWDQJ�VSHVLHV�LNDQ�LQL�PDVLK�VDQJDW�WHUEDWDV�

VHNDOL��\DQJ�WHUVHGLD�KDQ\D�EHUXSD�GLVWULEXVL�GDQ�GLVNULSVLQ\D�GLXUDLNDQ��:HEHU�GDQ�GH�

%HDXIRUW���������.RWWHODW�HW�DO�����������PDNDQDQ�NHELDVDDQQ\D��3XOXQJDQ�������� 

3HUEHGDDQ� MHQLV� NHODPLQ� GDUL� VXDWX� LQGLYLGX� LNDQ� GDSDW� GLWHQWXNDQ� GHQJDQ����

PHPSHUKDWLNDQ� NDUDNWHULVWLN� VHNVXDO� \DQJ� GLPLOLNLQ\D�� 7HVWLV� GDQ� RYDUL� DWDXSXQ�����

VSHUPDWR]RD� GDQ� WHOXU� �RYXP�� DGDODK� NDUDNWHULVWLN� VHNVXDO� SULPHU� SDGD� LNDQ��

'LPRUILVPH� VHNVXDO� GDQ� GLNURPDWLVPH� VHNVXDO� DGDODK� NDUDNWHULVWLN� VHNVXDO� VHNXQGHU�

LNDQ��.DUDNWHULVWLN�VHNVXDO�VHNXQGHU�LQL�DGD�\DQJ�EHUVLIDW�SHUPDQHQ�DGDQ�DGD�MXJD�\DQJ�

EHUVLIDW� VHPHQWDUD�� .DUDNWHULVWLN� VHNVXDO� EHUVLIDW� VHPHQWDUD� KDQ\D� PXQFXO� NHWLND�

PXVLP�LNDQ�PLMDK��ELDVDQ\D�KDQ\D�GDSDW�GLMXPSDL�SDGD�LNDQ�MDQWDQ�VDMD��/DJOHU�HW�DO���

������ 0R\OH� GDQ� &HFK� �������� %LDVDQ\D� VHWLDS� VSHVLHV� LNDQ� DNDQ� PHPLOLNL������������

NDUDNWHULVWLN�VHNVXDO�VHNXQGHU�\DQJ�EHUEHGD�-�EHGD� 

1LVEDK� NHODPLQ� DGDODK� SHUEDQGLQJDQ� GDODP� MXPODK� DQWDUD� LNDQ� MDQWDQ� GHQJDQ�

LNDQ�EHWLQD�GL�GDODP�VDWX�SRSXODVL��3HPDKDPDQ�QLVEDK�NHODPLQ�SDGD�LNDQ�GL�EXODQ�GDQ�

PXVLP� \DQJ� EHUEHGD� DGDODK� VDQJDW� SHQWLQJ� XQWXN� PHQGDSDWNDQ� LPIRUPDVL� WHQWDQJ�

SHUEHGDDQ� MHQLV� NHODPLQ� VHFDUD� PXVLPDQ� GDQ� NHOLPSDKDQ� UHODWLSQ\D� GL� PXVLP��������

SHPLMDKDQ��3XUGRP��������PHQMHODVNDQ�EDKZD�SHQHQWXDQ�QLVEDK�NHODPLQ�VXDWX�VSHVLHV�

LNDQ� VDQJDW� SHQWLQJ� VHEDJDL� DODW� GDODP� PHQJKLWXQJ� SURGXNVL� LNDQ�� 'LOLQJNXQJDQ�����

KDELWDW�DODPLQ\D�VXDWX�VSHVLHV�LNDQ�SHUDLUDQ�WDZDU�PHPLOLNL�QLVEDK�NHODPLQ������ 

$SDELOD� QLVEDK� NHODPLQ� LNDQ� GL� DODP� WLGDN� VHLPEDQJ� DGDODK� VHEDJDL� SHUWDQGD�

EDKZD� NRQGLVL� OLQJNXQJDQ� SHUDLUDQ� WHUVHEXW� WHODK� WHUJDQJJX�� &RQRYHU� GDQ� YDQ������

9RRUKHHV��������PHQMHODVNDQ�EDKZD�NHWLGDN�VHLPEDQJDQ�QLVEDK�NHODPLQ�LNDQ�$WODQWLF�

VLOYHUVLGH��0HQLGLD�PHQLGLD�DGDODK�GLVHEDENDQ�ROHK�DGDQ\D�VXKX�SHUDLUDQ�\DQJ�WLQJJL��

0HQXUXW�1LNROVN\��������QLVEDK�NHODPLQ�RSWLPXP�ELVD�EHUXEDK�VHFDUD�GUDVWLV�NDUHQD�

GLSHQJDUXKL� ROHK� EDQ\DN� IDNWRU�� 3HUXEDKDQ� QLVEDK� NHODPLQ� GDUL� ���� DGDODK� NDUHQD�

DGDQ\D�SHUXEDKDQ� VXKX�SHUDLUDQ�� LNDQ�EHWLQD�PXGDK�GLPDQJVD�SUHGDWRU�� UHVLNR� DODPL�

GDQ� IDVH� PLJUDVL� SRSXODVL� LQGXN� LNDQ� EHWLQD� EHUEHGD� GHQJDQ� LQGXN� LNDQ� MDQWDQ�����

3HQJHWDKXDQ� WHQWDQJ� SHQJHQDODQ� MHQLV� NHODPLQ� LNDQ� � DGDODK� VDQJDW� SHQWLQJ� GDODP�

SHQJHORODDQ� GDQ� SHPDVDUDQ� LNDQ� KLDV� \DQJ� GLSHOLKDUD� GDODP� DNXDULXP� �%HHYL� GDQ����

5DPDFKDQGUDQ�������� 

)DNWRU� NRQGLVL� DGDODK� XQWXN�PHQHQWXNDQ� WLQJNDW� NHPRQWRNDQ� LNDQ� EHUGDVDUNDQ�

WLQJNDWDQ�XPXU�LNDQ��MHQLV�NHODPLQ�LNDQ���NRQGLVL�OLQJNXQJDQ�SHUDLUDQ�GLPDQD�LNDQ�LWX�

KLGXS�� %HUYDULDVLQ\D� QLODL� NHPRQWRNDQ� LNDQ� VDQJDW� GLSHQJDUXKL� ROHK� WLQJNDW�������������

NHPDWDQJDQ�JRQDG�GDQ�WLQJND�ODNX�IHHGLQJ�KDELWV�LNDQ� 

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GDUL� EXODQ� $SULO� KLQJJD� 2NWREHU� ����� GL� EDJLDQ�������

WHQJDK� GDUL� GDHUDK� DOLUDQ� 6XQJDL� 6LDN�� 6WDVLXQ� SHQJDPELODQ� LNDQ� VDPSHO� SDGD�

SHQHOLWLDQ� LQ� DGDODK� GL� VHNLWDU� -HPEDWDQ� /LHJWKRQ� �� �.HOXUDKDQ� 3DODV�� .HFDPDWDQ�
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5XPEDL��.HOXUDKDQ�7HELQJ�7LQJJL�2NXUD��.HFDPDWDQ�5XPEDL�3HVLVLU��.RWD�3HNDQEDUX�

GDQ-'HVD�3HUDZDQJ¶�.HFDPDWDQ�7XDODQJ��.DEXSDWHQ�6LDN��3HQJDPELODQ�LNDQ�VDPSHO�

GL-ODNXNDQ� GXD� NDOL� GDODP� VHEXODQ� GL� VHWLDS� ORNDVL� VWDVLXQ�� VHPXD� LNDQ� WHUNROHNVL�����

WHUWDQJNDS�GHQJDQ�DODW� WDQJNDS� MDULQJ��JLOO-QHW��GDQ�EHODW�� ,NDQ�VDPSHO�VHODLQ�GLGDSDW�

GDUL� QHOD\DQ� MXJD� GLGDSDW� GDUL� SDVDU� LNDQ� PDXSXQ� SHGDJDQJ� SHQJXPSXO� LNDQ�� ,NDQ�

WHUNROHNVL�GLDZHW�GHQJDQ�ODUXWDQ�IRUPDOLQ���� 

-HQLV�NHODPLQ�LNDQ�GLWHQWXNDQ�GHQJDQ�FDUD�PHPSHUKDWLNDQ�FLUL�VHNVXDO�VHNXQGHU�

�GLPRUILVPH�GDQ�GLNURPDWLVPH�VHNVXDO��GDQ�VHNVXDO�SULPHU��'LPRUILVPH�VHNVXDO�LNDQ�

GLGDSDW�GHQJDQ�FDUD�PHPSHUKDWLNDQ��EHQWXN�FXSLQJ� VLULS� HNRU�� EHQWXN� WXEXK��EHQWXN�

DEGRPLQDO� WXEXK� GDQ� GLNURPDWLVPH� VHNVXDO� DGDODK� GLODNXNDQ� GHQJDQ� FDUD��������������

PHPSHUKDWLNDQ� ZDUQD� SDGD� VLULS� LNDQ�� 3HGRPDQ� SHQJDPDWDQ� FLUL� GLPRUILVPH� GDQ����������

GLNURPDWLVPH�VHNVXDO�LQL�PHQJDFX�SDGD�NULWHULD�\DQJ�GLNHPXNDNDQ�ROHK�/DJOHU�HW�DO��

��������%RQG���������(IIHQGLH��������3XOXQJDQ���������+DU\RQR��������GDQ�3XOXQJDQ�

HW�DO����������'DWD�QLVEDK�NHODPLQ�GLDQDOLVLV�VHFDUD�FKL-NXDGUDW��;����6WHHO�DQG�7RUULH�

������� GDQ� 6XGMDQD� ������� GHQJDQ� IRUPXOD� ;��  � �2-(���(�� GLPDQD� 2 MXPODK� LNDQ�

KDVLO�SHQJDPDWDQ�GDQ�( MXPODK�LNDQ�GLKDUDSNDQ��� 

3HQJKLWXQJDQ� QLODL� NHPRQWRNDQ� LNDQ� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� UXPXV�

\DQJ�GLNHPXNDNDQ�ROHK�/DJOHU���������(IIHQGLH��������GDQ�$O�0XNKWDU�HW�DO���������

\DLWX��.W ���:�/��� GLPDQD�.W �.HPRQWRNDQ� LNDQ� �IDNWRU� NRQGLVL���: %RERW� UHUDWD�

LNDQ��JUDP���/ 3DQMDQJ�WRWDO�LNDQ��PP��GDQ���� �QLODL�\DQJ�GLWHWDSNDQ�DJDU�KDUJD�.�

PHQGHNDWL���� 

,NDQ� EHUKDVLO� WHUNROHNVL� EHUMXPODK����� HNRU�� WHUGLUL� GDUL� ��� LNDQ� MDQWDQ� GDQ� ���

LNDQ�EHWLQD�EHUXNXUDQ�SDQMDQJ�WRWDO����-����PP�GDQ���-�����JUDP��7DEHO�����8QWXN�

EXODQ� -XOL� GDQ�$JXVWXV� WLGDN� EHUKDVLO� GLGDSDWNDQ� LNDQ� WDELQJDO� VDPSHO�� NDUHQD� SDGD�

DNKLU� EXODQ� -XQL� GDQ� -XOL� LQGXVWUL� SDEULN� NHUWDV� GDQ� SHQJHORODDQ� NHODSD� VDZLW����������

PHPEXDQJ� OLPEDKQ\D�VHFDUD�EHUXQWXQ�NH�DOLUDQ�6XQJDL�6LDN��DNLEDWQ\D�GL�EXODQ�-XOL�

GDQ�$JXVWXV�LWX�WLGDN�VHHNRU�LNDQ�WDELQJDO�\DQJ�EHUKDVLO�WHUWDQJNDS�ROHK�DODW�WDQJNDS�

QHOD\DQ�� %HUGDVDUNDQ� GDWD� SDGD� 7DEHO� �� GLGDSDW� EDKZD� QLVEDK� NHODPLQ� LNDQ� VHWLDS���

EXODQ�EHUNLVDU��������GDQ��������+DVLO�XML�FKL�NXDGUDW�GLGDSDWNDQ�EDKZD�QLODL�;�
KLWXQJ�

 ���������;��WDEHO������ �������%HUDUWL�QLODL�QLVEDK�NHODPLQ�GL�SHUDLUDQ�DODPL�6XQJDL�6LDN�

DGDODK� WHWDS� ����� ZDODXSXQ� 6XQJDL� 6LDN� LWX� VHQGLUL� VHULQJ� PHQJDODPL� SHQFHPDUDQ�

OLPEDK� LQGXVWUL� GDQ� SDEULN� \DQJ� WHUGDSDW� GL� VHNLWDU� VHSDQMDQJ� DOLUDQ� VXQJDL�� 6HVXDL�

GHQJDQ�SHU-Q\DWDDQ�1LNROVN\��������EDKZD�QLVEDK�NHODPLQ�RSWLPXP�GL�SHUDLUDQ�DODPL�

DGDODK� ����� +DVLO� SHQHOLWLDQ� LQL� VHVXDL� GHQJDQ� SHQHOLWLDQ� 7DPSXERORQ� HW� DO�� ���������

WHUKDGDS�LNDQ�PRWDQ��7K\QQLFKWK\V�WK\QQRLGHV�%ONU��������GDUL�6XQJDL�.DPSDU�.LUL�GL�

'HVD� 0HQWXOLN�� 5LDX�� 1LVEDK� NHODPLQ� LNDQ� PRWDQ� MDQWDQ� GDQ� EHWLQD� \DQJ� WHODK�������

PHQFDSDL�7.*�,9�EHUYDULDVL�VHWLDS�EXODQQ\D�� WHWDSL�VHWHODK�GLODNXNDQ�XML�&KL�VTXDUH�

SDGD�VHODQJ�NHSHUFD\DDQ�������. ������QLVEDK�NHODPLQ�LNDQ�PRWDQ�WHUVHEXW�PHQJLNXWL�

SROD������ 

7DEHO����,NDQ�WDELQJDO��3XQWLRSOLWHV�EXOX��WHUNROHNVL�GDUL�EOQ�$SULO�V�G�6HSWHPEHU����� 

-HQLV� 

NHODPLQ 

%�X�O�D�Q -XPODK 

$SULO 0HL -XQL -XOL $JXVWXV 6HSWHPEHU 

-DQWDQ 

%HWLQD 

� 

� 

�� 

�� 

�� 

�� 

- 

- 

- 

- 

�� 
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�� 

�� 

-XPODK � �� �� - - �� ��� 
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'DWD� SDGD�7DEHO� ��PHPSHUOLKDWNDQ� EDKZD� LNDQ� WDELQJDO� \DQJ� WHUNROHNVL� VHWLDS�

EXODQQ\D� OHELK� EDQ\DN� LNDQ� MDQWDQ� GDUL� SDGD� LNDQ� EHWLQD�� 7DPSXERORQ� HW� DO�� ��������

MXJD� PHQGDSDWNDQ� EDKZD� MXPODK� LNDQ� PRWDQ� MDQWDQ� OHELK� EDQ\DN� GDUL� MXPODK� LNDQ�

EHWLQD�� 'HPLNLDQ� MXJD� GHQJDQ� KDVLO� SHQHOLWLDQ� $OL� GDQ� .DGLU� ������� WHUKDGDS� LNDQ���

PRWDQ�GL�:DGXN�&KHQGHURK�\DQJ�PHQ\DWDNDQ�EDKZD�LNDQ�PRWDQ�MDQWDQ�GLGDSDW�OHELK�

EDQ\DN�GDUL�LNDQ�EHWLQDQ\D��� 

+DVLO�SHQJHORPSRNDQ�LNDQ�EHUGDVDUNDQ�NHODV�XNXUDQ��7DEHO������PHPSHUOLKDWNDQ�

EDKZD� VHEDJLDQ� EHVDU� LNDQ� WHUNROHNVL� DGDODK� LNDQ� EHUXNXUDQ� ��-���� PP�� \DQJ�����

PHUXSDNDQ�LNDQ�PXGD�\DQJ�EHOXP�PHQJDODPL�PDWDQJ�JRQDG��'LSHUNLUDNDQ�LNDQ-LNDQ�

WHUVHEXW�PHUXSDNDQ�KDVLO�SHPLMDKDQ�LQGXN�LNDQ�GL�EXODQ�1RSHPEHU-'HVHPEHU��VHVXDL�

GHQJDQ�SHUQ\DWDDQ�1XUGDZDWL���������0DNPXU�GDQ�3UDVHW\R��������GDQ�7DPSXERORQ�

HW�DO���������EDKZD�SHPLMDKDQ�LNDQ-LNDQ�GL�GDHUDK�WURSLV�PHPLMDKQ\D�GL�PXVLP�KXMDQ�

EXODQ�6HSWHPEHU-'HVHPEHU�� 

6HODQMXWQ\D� GDWD� 7DEHO� �� MXJD� PHQJJDPEDUNDQ� EDKZD� WLGDN� VHHNRU� LNDQ� SXQ�

EHUXNXUDQ����-����PP�\DQJ�EHUKDVLO� WHUNROHNVL��� ,NDQ�EHUXNXUDQ�EHVDU�PHPDQJ�VXOLW�

XQWXN� GLGDSDWNDQ�� NHPXQJNLQDQ� LNDQ� EHUXNXUDQ� EHVDU� EHUDGD� GL� GDVDU� SHUDLUDQ��$ODW�

WDQJNDS�\DQJ�GLJXQDNDQ�DGDODK� MDULQJ��JLOOQHW��\DQJ�EHURSHUDVL�GL�EDJLDQ�SHUPXNDDQ�

SHUDLUDQ�GDQ�EHODW�\DQJ�EHURSHUDVL�GL�EDJLDQ�WHSL�DOLUDQ�\DQJ�ODQGDL� 

7DEHO����.LVDUDQ�NHODV�GDQ�QLODL�NHPRQWRNDQ�LNDQ�WDELQJDO��3XQWLRSOWHV�EXOX��GL�6XQJDL�

6LDN� 

  

1R� 

  

.HODV�8NXUDQ 

-XPODK 

�HNRU� 

1LODL�UDWDDQ 1LODL 

7/��PP� :��JUDP� .HPRQWRNDQ 
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1LODL�NHPRQWRNDQ�LNDQ�EHUGDVDUNDQ�GDWD�SDGD�7DEHO���DGDODK�EHUNLVDU������±������

GHQJDQ� QLODL� UHUDWD� ������ %HUGDVDUNDQ� GDWD� WHUVHEXW� LNDQ� WDELQJDO� WHUJRORQJ� VHEDJDL�

LNDQ� EHUEHQWXN� WXEXK� \DQJ� SLSLK�� VHVXDL� GHQJDQ� NULWHULD� \DQJ� GLNHPXNDNDQ� ROHK������

(IIHQGLH���������.HSLSLKDQ�LNDQ�GLSHQJDUXKL�ROHK�PDNDQDQ��XPXU�� MHQLV�NHODPLQ�GDQ�

NHPDWD-QJDQ� JRQDG� �/DJOHU�� ������� 1LODL� IDNWRU� NRQGLVL� LNDQ� MXJD� EHUYDULDVL� SDGD����

VHWLDS� VSHVLHV� LNDQ� EHUGDVDUNDQ� XNXUDQ� WXEXKQ\D� PDXSXQ� WLQJNDW� NHPDWDQJDQ����������

JRQDGQ\D��3XOXQJDQ�������� 

1LVEDK�NHODPLQ� LNDQ� WDELQJDO� MDQWDQ�LNDQ�EHWLQD� �GDUL�6XQJDL�6LDN�VHWLDS�XQWXN�

EXODQQ\D� EHUNLVDU� GDUL� ������ VDPSDL� ������� GHQJDQ� SROD� QLVEDK� NHODPLQ� \DQJ�

VHVXQJJXKQ\D�DGDODK������6HEDJLDQ�EHVDU�LNDQ�WHUNROHNVL�DGDODK�LNDQ�WDELQJDO�EHUXPXU�
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