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'DODP�NHJLDWDQ�WDPEDQJ�DNDQ�PHQLQJJDONDQ�VXDWX�/XEDQJ�EHNDV�JDOLDQ�WDPEDQJ�\DQJ�SDGD�DNKLUQ\D�DNDQ�PHQMDGL�
NDZDVDQ�WDPSXQJDQ�DLU�ODULDQ�GDQ�DLU�KXMDQ��UHVHUYRLU��'DODP�XSD\D�XQWXN�PHPDQIDDWNDQ�DLU�GL�OXEDQJ�EHNDV�WDPEDQJ�
SHQHOLWLDQ� LQL�PHQJHYDOXDVL� NXDQWLWDV� DLU� OXEDQJ�EHNDV� WDPEDQJ�EDWXEDUD�GHQJDQ�PHQJKLWXQJ�GHELW�PHQJJXQDNDQ�
PHWRGH� )-� 0RFN� PHQ\DWDNDQ� KXMDQ� \DQJ� MDWXK� SDGD� GDHUDK� WDQJNDSDQ� DLU�� VHEDJLDQ� DNDQ� KLODQJ� DNLEDW�
HYDSRWUDQVSLUDVL��VHEDJLDQ�DNDQ�ODQJVXQJ�PHQMDGL�GLUHFW�UXQRII�GDQ�VHEDJLDQ�ODJL�DNDQ�PDVXN�NH�GDODP�WDQDK�DWDX�
WHUMDGL�LQILOWUDVL��&XUDK�KXMDQ�UDWD�UDWD�EXODQDQ�GL�GDHUDK�SHQHOLWLDQ�GLKLWXQJ�EHUGDVDUNDQ�GDWD�SHQJXNXUDQ�FXUDK�KXMDQ�
GDQ�HYDSRWUDQVSLUDVL�\DQJ�VHEHQDUQ\D�GDUL�GDWD�PHWHRURORJL�GHQJDQ�PHQJJXQDNDQ�PHWRGH�3HQPDQ�GDQ�NDUDNWHULVWLN�
YHJHWDVL�� 3HUEHGDDQ� DQWDUD� FXUDK� KXMDQ� GDQ� HYDSRWUDQVSLUDVL� PHQJDNLEDWNDQ� OLPSDVDQ� DLU� KXMDQ� ODQJVXQJ� �GLUHFW�
UXQRII���DOLUDQ�GDVDU�DLU� WDQDK�GDQ� OLPSDVDQ�DLU�KXMDQ� OHEDW� �VWRUP�UXQRII���'HQJDQ�PHWRGD�0RGHO�)-�0RFN��GDSDW�
GLJXQDNDQ�XQWXN�PHQJDQDOLVD�GHELW�DQGDODQ�OXEDQJ�EHNDV�WDPEDQJ�

.DWD�NXQFL��GHELW��OXEDQJ�EHNDV�WDPEDQJ��DLU��SHPDQWDXDQ

$%675$&7
0LQLQJ� DFWLYLWLHV�ZLOO� OHDYH� DQ� H[�PLQLQJ� SLW�ZKLFK�ZLOO� HYHQWXDOO\� EHFRPH� D� UHVHUYRLU� IRU� UXQRII� DQG� UDLQZDWHU�
�UHVHUYRLU���,Q�DQ�HIIRUW�WR�XWLOL]H�ZDWHU�LQ�H[�PLQLQJ�SLWV��WKLV�VWXG\�HYDOXDWHV�WKH�TXDQWLW\�RI�ZDWHU�LQ�H[�FRDO�PLQH�
SLWV�E\�FDOFXODWLQJ�WKH GLVFKDUJH�XVLQJ�WKH�)-�0RFN�PHWKRG��VWDWHV�WKDW�UDLQ�WKDW�IDOOV�RQ�ZDWHU�FDWFKPHQW�DUHDV�ZLOO�
SDUWO\�EH�ORVW�GXH�WR�HYDSRWUDQVSLUDWLRQ��VRPH�ZLOO�LPPHGLDWHO\�EHFRPH�GLUHFW�UXQRII�DQG�VRPH�ZLOO�HQWHU�WKH�JURXQG�
RU� LQILOWUDWH�� 7KH� DYHUDJH� PRQWKO\� UDLQIDOO� LQ� WKH� VWXG\� DUHD� ZDV� FDOFXODWHG� EDVHG� RQ� WKH� DFWXDO� UDLQIDOO� DQG�
HYDSRWUDQVSLUDWLRQ� PHDVXUHPHQW� GDWD� IURP� PHWHRURORJLFDO� GDWD� XVLQJ� WKH� 3HQPDQ� PHWKRG� DQG� YHJHWDWLRQ�
FKDUDFWHULVWLFV��7KH�GLIIHUHQFH�EHWZHHQ�UDLQIDOO�DQG�HYDSRWUDQVSLUDWLRQ�UHVXOWV�LQ�GLUHFW��UXQRII��EDVHIORZ�JURXQGZDWHU�
DQGVWRUP�UXQRII��:LWK�WKH�)-�0RFN�0RGHO�PHWKRG��LW�FDQ�EH�XVHG�WR�DQDO\]H�WKH�PDLQVWD\�GLVFKDUJH�RI�H[�PLQLQJ�SLWV��

.H\ZRUGV��GLVFKDUJH��H[�PLQLQJ�SLW��ZDWHU��PRQLWRULQJ
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37��:%0�SDGD DNKLU�WDPEDQJ�WHUGDSDW�OXEDQJ�EHNDV�
SLW�YRLG 7LPXU�VHOXDV������+D�6LVD�OXEDQJ�EHNDV�JDOLDQ�
WDPEDQJ� SDGD� DNKLUQ\D� DNDQ� PHQMDGL� NDZDVDQ�
WDPSXQJDQ�DLU�ODULDQ�GDQ�DLU�KXMDQ �UHVHUYRLU���.RQGLVL�
WRSRJUDIL� \DQJ� FHQGHUXQJ� OHELK� UHQGDK� GDQ� VWUXNWXU�
WDQDK� PHPDGDW� GDQ� DWDX� VXOLW� GLUHVDSL� DLU� VHKLQJJD�
GDODP�SHUNHPEDQJDQQ\D� DUHD� LQL� DNDQ� WHUJHQDQJ� DLU�
GDQ� PDNLQ� EHUNHPEDQJ� PHQJDODPL� SHUXEDKDQ�
PHQMDGL�SHUDLUDQ�EDUX�GL�NDZDVDQ�WHUVHEXW�\DQJ�ELDVD�
GLVHEXW� GHQJDQ� SLW� ODNH� .RQGLVL� VDDW� LQL YRLG WLPXU�
WHODK�WHULVL�ROHK�DLU�GHQJDQ�NXDOLWDV�\DQJ�VHVXDL�GHQJDQ�
EDNX� PXWX� NXDOLWDV� DLU� EHUVLK�� SHQHOLWL� PHQFRED�
PHODNXNDQ�DQDOLVL�NXDQWLWDV�DUL�OXEDQJ�EHNDV�WDPEDQJ�
GHQJDQ� PHQJKLWXQJ� GHELW� DLU� GDQ� QHUDFD� DLU� �ZDWHU�
EDODQFH�� SDGD� OXEDQJ� EHNDV� WDPEDQJ� VHKLQJJD� DLU�
SDGD� OXEDQJ�EHNDV� WDPEDQJ�GDSDW�GL�JXQDNDQ�VHVXDL�
GHQJDQ�SRWHQVL�GDQ�SHUXQWXNDQQ\D��

.$-,$1 3867$.$

&XUDK�+XMDQ

6XPEHU�DLU�SDGD�SLW� ODNH�EHUDVDO�GDUL�DLU�KXMDQ�GDSDW�
PHQLQJNDWNDQ� HNRVLVWHP� GL� OLQJNXQJDQ� NHULQJ�
�*UHHQZD\�� ������� QDPXQ� EHOXP� EDQ\DN� GLODNXNDQ�
NDMLDQ� KLGURORJL� XQWXN� SHQHQWXDQ� GHELW� DLU� OLPSDVDQ�
SDGD�NRODP�EHNDV�WDPEDQJ�
3HQJRODKDQ� GDWD� FXUDK� KXMDQ� GLPDNVXGNDQ� XQWXN�
PHPSHUROHK�GDWD�FXUDK�KXMDQ�\DQJ�VLDS�GLSDNDL�XQWXN�
PHPEXDW� SHUHQFDQDDQ VLVWHP� SHQ\DOLUDQ� WDPEDQJ��
3HQJRODKDQ�GDWD�FXUDK�KXMDQ�GDSDW�GLWHPSXK�GHQJDQ�
EHEHUDSD� PHWRGH�� QDPXQ� GDODP� SHQHOLWLDQ� LQL�
GLJXQDNDQ�PHWRGH�*XPEHOO��\DLWX�
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.HWHUDQJDQ�� ࡄܺ �� 5DWD�UDWD� FXUDK� KXMDQ� PDNVLPXP�
�PP�KDUL�
;L���&XUDK�KXMDQ�PDNVLPXP�GDWD�NH�L
Q���-XPODK�GDWD�&XUDK�KXMDQ�UHQFDQD

1HUDFD $LU

1HUDFD� DLU� DWDX� ZDWHU� EDODQFH� PHQJJDPEDUNDQ�
KXEXQJDQ�DQWDUD�LQIORZ��DOLUDQ�PDVXN��GHQJDQ�RXWIORZ
�DOLUDQ� NHOXDU�� SDGD� VXDWX� ZLOD\DK� VHODPD� SHULRGH�
WHUWHQWX�� 'DODP� SHUKLWXQJDQQ\D�� QHUDFD� DLU� GDSDW�
PHQJJDPEDUNDQ�FXUDK�KXMDQ�\DQJ�WHUWDPSXQJ�GDODP�
GDHUDK� UHFKDUJH�� SHQJXDSDQ� NHPEDOL� VHEDJDL�
HYDSRWUDQVSLUDVL�� DLU� \DQJ� PHJDOLU� GL� SHUPXNDDQ�
VHEDJDL� VXUIDFH� GLUHFW UXQ� RII PDXSXQ� LQILOWUDVL� DLU�
WDQDK��5LQDOGL�������
G9ODNH�GW� �4SUHFLS ��4FUHHN ��4JZ � 4HYDS � 4VHHS

««���
.HWHUDQJDQ���
4SUHFLS �� 3UHVLSLWDVL��P� ��
4FUHHN � 'HELW�DOLUDQ�PDVXN�GDQ�NHOXDU��P� ��
4JZ �� $OLUDQ�DLU�WDQDK�PDVXN��P��
4HYDS � (YDSRWUDQVSLUDVL �P���
4VHHS � 5HPEHVDQ��P���

6LPXODVL 'HELW�'HQJDQ�0HWRGH�0RFN

3HPRGHODQ�0RFN��PHUXSDNDQ�PRGHO�QHUDFD�DLU�\DQJ�
GDSDW�PHQJKLWXQJ�GHELW�EXODQDQ�GDUL�GDWD�FXUDK�KXMDQ��
HYDSRWUDQVSLUDVL�� NHOHPEDEDQ� WDQDK� GDQ� WDPSXQJDQ�
DLU� WDQDK�� 3HUEHGDDQ� FXUDK� KXMDQ� GHQJDQ�
HYDSRWUDQVSLUDVL� PHQJDNLEDWNDQ� WHUEHQWXNQ\D�
OLPSDVDQ� DLU� KXMDQ� ODQJVXQJ� �GLUHFW� UXQ� RII��� DOLUDQ�
GDVDU�DLU�WDQDK�GDQ�OLPSDVDQ�DLU�KXMDQ�OHEDW��VWRUP�UXQ�
RII���$GDSXQ�GDWD�GDWD�\DQJ�GL�EXWXKNDQ�WHPSHUDWXUH��
UDGLDVL�PDWDKDUL��MHQLV�EXNDDQ�ODKDQ��H[SRVHG�VXUIDFH���
GDQ��NRHILVLHQ UHIOHNVL�

7DEHO����([SRVHG�6XUIDFH�

1R ([SRVHG VXUIDFH
�P�

'DHUDK

� ��� +XWDQ SULPHU� VHNXQGHU

� ����� � 'DHUDK WHUHURVL

� ����� � 'DHUDK ODGDQJ SHUWDQLDQ

7DEHO����7DEHO���.RHILVLHQ 5HIOHNVL

1R 3HUPXNDDQ .RHILVLHQ�
5HIOHNVL�>U@

� 5DWD�UDWD�SHUPXNDDQ�EXPL ���
� &DLUDQ�VDOMX�\DQJ�MDWXK�GLDNKLU�

PXVLP� PDVLK�VHJDU
���� ���

� 6SHVLHV�WXPEXKDQ�SDGDQJ�SDVLU�
GHQJDQ�GDXQ�EHUEXOX

�������

� 5XPSXW��WLQJJL�GDQ�NHULQJ ������
� 3HUPXNDDQ�SDGDQJ�SDVLU ������
� 7XPEXKDQ�KLMDX�\DQJ�PHPED\DQJL�

VHOXUXK�WDQDK
������

� 7XPEXKDQ�PXGD�\DQJ�PHPED\DQJL�
VHEDJLDQ�WDQDK

������

� +XWDQ�PXVLPDQ ������
� +XWDQ�\DQJ�PHQJDKDVLONDQ�EXDK ������
�� 7DQDK�JXQGXO�NHULQJ ������
�� 7DQDK�JXQGXO�OHPEDE ������
�� 7DQDK�JXQGXO�EDVDK �����
�� 3DVLU��EDVDK�� NHULQJ �����
�� $LU�EHUVLK��HOHYDVL�PDWDKDUL���� ��
�� $LU�EHUVLK��HOHYDVL�PDWDKDUL���� ���

(YDSRWUDQVSLUDVL 3RWHQVLDO

8QWXN� PHQJHWDKXL� (YDSRWUDQVSLUDVL� 3RWHQVLDO�
PHQJJXQDNDQ� � 0HWRGH�0RFN� GHQJDQ� UXPXV� UXPXV�
HPSLULV� GDUL� 3HQPDQ� XQWXN� PHQJKLWXQJ�
HYDSRWUDQVSLUDVL� SRWHQVLDO�� 0HQXUXW� 3HQPDQ��
EHVDUQ\D� HYDSRWUDQVSLUDVL� SRWHQVLDO� GLIRUPXODVLNDQ�
VHEDJDL� EHQWXN� \DQJ� VHGHUKDQD� GDUL� SHUVDPDDQ�
HYDSRWUDQVSLUDVL�SRWHQVLDO�DGDODK��

(SP� �(� � (� ��(�«««««««««««««««««««������

3HUKLWXQJDQ (YDSRWUDQVSLUDVL�$NWXDO

(YDSRWUDQVSLUDVL�DNWXDO�DGDODK�HYDSRWUDQVSLUDVL�\DQJ�
VHEHQDUQ\D�WHUMDGL�DWDX
DFWXDO�HYDSRWUDQVSLUDWLRQ��GLKLWXQJ�VHEDJDL�EHULNXW��
(DFWXDO  �(SP í ¨(«««««««««««««�����

3HUKLWXQJDQ:DWHU�6XUSOXV

:DWHU�6XUSOXV�GLGHILQLVLNDQ�VHEDJDL�FXUDK�KXMDQ�\DQJ�
WHODK� PHQJDODPL� HYDSRWUDQVSLUDVL� GDQ� PHQJLVL� VRLO�
VWRUDJH� �66��� :DWHU� 6XUSOXV� VHFDUD� ODQJVXQJ�
EHUSHQJDUXK�SDGD�LQILOWUDVL���SHUNRODVL�GDQ�WRWDO�UXQ�RII�
\DQJ� PHUXSDNDQ� NRPSRQHQ� GDUL� GHELW�� *DPEDU� ����
PHQXQMXNDQ�FRQWRK�JUDILN�ZDWHU�VXUSOXV�\DQJ�WHUMDGL�
GL� ZLOD\DK� &LUHERQ�� 3HUVDPDDQ� ZDWHU� VXUSOXV� �:6��
LDODK�VHEDJDL�EHULNXW�
:6� ��3�± (D����66««««««««««««�����
'DODP�PHWRGD�0RFN��WDPSXQJDQ�NHOHPEDEDQ�WDQDK�
GLKLWXQJ�VHEDJDL�EHULNXW��
606� �,606����3�± (D�««««««««««���

3HUKLWXQJDQ�%DVH )ORZ� 'LUHFW 2II GDQ 6WRUP 5XQ

2II

0HQXUXW�0RFN��EHVDUQ\D�LQILOWUDVL�LDODK�:DWHU�6XUSOXV�
�:6��GLNDOLNDQ�GHQJDQ�NRHILVLHQ�LQILOWUDVL��L���DWDX
,QILOWUDVL��L�� �:6�[�LI«««««««««�� ���
=RQD� WDPSXQJDQ� DLU� WDQDK� �*URXQGZDWHU� 6WRUDJH��
GLVLQJNDW�*6��GLUXPXVNDQ�VHEDJDL�EHULNXW��
*6� �^����[������. ��[�L`���^.[*6RP`«�� ���
3HUXEDKDQ� *URXQGZDWHU� 6WRUDJH� �� ¨*6� �� DGDODK�
VHOLVLK�DQWDUD�JURXQGZDWHU�VWRUDJH�EXODQ�\DQJ�GLWLQMDX�
GHQJDQ� JURXQGZDWHU� VWRUDJH� EXODQ� VHEHOXPQ\D��
3HUKLWXQJDQ� %DVH� IORZ� �%)�� GLKLWXQJ� GDODP� EHQWXN�
SHUVDPDDQ��
%)� �L�� ¨*6««««««««««««�� ���



'LUHFW�UXQ�RII��'52��GLKLWXQJ�GHQJDQ�SHUVDPDDQ��
'52� �:6�± L«««««««««««« ���
6HWHODK� EDVH� IORZ� GDQ� GLUHFW� UXQ� RII�� NRPSRQHQ�
SHPEHQWXN�GHELW�\DQJ�ODLQ�LDODK
VWRUP�UXQ�RII��652���0RFN�PHQHWDSNDQ�EDKZD�
D� -LND� SUHVLSLWDVL� �3�� !� PDNVLPXP� VRLO PRLVWXUH�

FDSDFLW\�PDND�QLODL�VWRUP
UXQ�RII� ��

E� -LND�3���PDNVLPXP�VRLO�PXLVWXUH�FDSDFLW\�
PDND�VWRUP�UXQ�RII�LDODK�MXPODK�FXUDK�KXMDQ�
GDODP�VDWX�EXODQ�\DQJ EHUVDQJNXWDQ�GLNDOL�
SHUFHQWDJH�IDFWRU��DWDX�
652� ��3�[�3)«««««««�««����
7RWDO�UXQ�RII��752��PHUXSDNDQ�NRPSRQHQ�
NRPSRQHQ�SHPEHQWXN�GHELW�VXQJDL��VWUHDP�
IORZ��DGDODK�MXPODK�DQWDUD�EDVH�IORZ��GLUHFW�
UXQ�RII�GDQ�VWRUP�UXQ�RII��DWDX�
752� �%)���'52���652«««������
-LND� 752� LQL� GLNDOLNDQ� GHQJDQ� FDWFKPHQW�
DUHD� GDODP� NP�� GHQJDQ� VXDWX� DQJND�
NRQYHUVL� WHUWHQWX� DNDQ� GLGDSDWNDQ� EHVDUDQ�
GHELW�GDODP�P����GHWLN�
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6LPXODVL�0RGHO�0RFN�

GDUL� KDVLO� SHUKLWXQJDQ� PHGHO� QHUDFD� DLU�
PHQJKLWXQJ� GHELW� DLU� EXODQDQ� GHQJDQ�
PHQJJXQDNDQ�GDWD�FXUDK�KXMDQ��HYDSRWUDQVSLUDVL��
WDPSXQJDQ�DLU� WDQDK��GDQ�GDWD�NOLPDWRORJL��QLODL�
ZDWHU� VXUSOXV� WHUWLQJJL� SDGD� EXODQ� MXQL� VHEHVDU�
������� PP�EXODQ�� ZDWHU� VXUSOXV� WHUHQGDK� GL�
GDHUDK� SHQHOLWLDQ� SDGD� EXODQ� PH\� �������
PP�EXODQ�� GDSDW� GLOLKDW� SDG� JUDILN� EHULNXW�
�JDPEDU���

*DPEDU����*DPEDU�����:DWHU�6XUSOXV�/XEDQJ�%HNDV�
7DPEDQJ�

:DWHU�%DODQFH

1HUDFD�DLU�DWDX�\DQJ�GLVHEXW�ZDWHU�EDODQFHPHUXSDNDQ�
KXEXQJDQ� DQWDUD� LQIORZ �DOLUDQ� DLU� PDVXN�� GHQJDQ�
DXWIORZ �DOLUDQ�DLU�NHOXDU��GL�VXDWX�ZLOD\DJ�DWDX�WHPSDW�
NXUXQ� ZDNWX� WHUWHQWX�� 8QWXN� PHQJKLWXQJ� ZDWHU�
EDODQFH� PHQJJDPEDUNDQ� FXUDK� KXMDQ� \DQJ�

WHUWDPSXQJ�GL�GDHUDK�UHFKDUJH DWDX�GDHUDK�WDPSXQJDQ�
DLU� KXMDQ�� $LU� DNDQ� PHQJDODPL� SHQJXUDQJDQ� MXPODK�
PHODOXL�SHQJXDSDQ�VHEDJDL�HYDSRWUDQVSLUDVL��DLU�\DQJ�
PHQJDOLU� SHUPXNDDQ� VHEDJDL� VXUIDFH� GLUHFW� UXQ� RII��
GDQ�LQILOWUDVL�DLU�WDQDK�

KDVLO�DQDOLVLV�GDUL�SHQJRODKDQ�GDWD�GHQJDQ�VLPXODVL�
PRGHO�0RFN�QLODL�EHVDUDQ�GDUL�SUHVLSLWDVL��VXUIDFH�
LQIORZ��JURXQGZDWHU�LQIORZ��HYDSRWUDQVSLUDVL��
HYDSRUDVL��LQILOWUDVL�GDQ�VXUIDFH�RXWIORZ��6HKLQJJD�
GDSDW�GLNHWDKXL�YROXPH�DLU�\DQJ�PDVXN�GDQ�YROXPH�
DLU�\DQJ�NHOXDU�GL�OXEDQJ�EHNDV�WDPEDQJ�

7DEHO����9ROXPH�$LU�,QIORZ�'DQ�2XWIORZ�3DGD�
/XEDQJ�%HNDV�7DPEDQJ

%XODQ 9ROXPH�
DLU�PDVXN

�P��EXODQ�

9ROXPH�
DLU�NHOXDU

�P��EXODQ�

6HOLVLK�
YROXPH

�P��EXODQ�

-DQXDUL ������� ������� �������

)HEUXDU\ ������� ������� �������

0DUHW ������� ������� �������

$SULO ������� ������� �������

0HL ������� ������� ������

-XQL ������� ������� �������

-XOL ������� ������� �������

$JXVWXV ������� ������� ������

6HSWHPEHU ��������� ������� �������

2NWREHU ������� ������ �������

1RYHPEHU ������� ������� �������

'HVHPEHU ��������� ������� ���������

.(6,038/$1

0HWRGH� )�-�� 0RFN� GLJXQDNDQ� XQWXN� PHPSHUNLUDNDQ�
EHVDUQ\D� GHELW� VXDWX� GDHUDK� WDQJNDSDQ� KXMDQ�
EHUGDVDUNDQ� NRQVHS� ZDWHU� EDODQFH�� $LU� KXMDQ� \DQJ�
MDWXK� �SUHVLSLWDVL�� DNDQ� PHQJDODPL� HYDSRWUDQVSLUDVL�
VHVXDL� GHQJDQ� YHJHWDVL� \DQJ� PHQXWXSL� GDHUDK�
WDQJNDSDQ�KXMDQ��(YDSRWUDQVSLUDVL�SDGD�0HWRGH�0RFN�
DGDODK� HYDSRWUDQVSLUDVL� \DQJ� GLSHQJDUXKL� ROHK� MHQLV�
YHJHWDVL��SHUPXNDDQ�WDQDK�GDQ�MXPODK�KDUL�KXMDQ�



8&$3$1�7(5,0$�.$6,+

7HULPDNDVLK� GDQ� UDVD� V\XNXU� NHSDGD� 7XKDQ� <DQJ�
0DKD�(VD��GDQ�NHGXD�RUDQJ�WXD�\DQJ�PHPEHUL�DUDKDQ�
GDQ�VHODOX�PHQGXNXQJ��'DQ� WLGDN� OXSD�NHSDGD�SLKDN�
PDQDJHQHQW� 37��:DKDQD�%DUDWDPD�0LQLQJ EHUVHGLD�
PHPEDQWX��PHPEHULNDQ�PDVXNDQ��PHPEHULNDQ� LOPX�
EDUX�GDODP�ELGDQJ�SHPDQIDDWDQ�OXEDQJ�EHNDV�WDPEDQJ�
NKXVXVQ\D�%DSDN�/XWIL��

'$)7$5�3867$.$

$VGDN��&��������+LGURORJL�'DQ�3HQJHRODDQ�'DHUDK�
$OLUDQ� 6XQJDL�� *DGMDK� 0DGD� 8QLYHUVLW\�
3UHVV��<RJ\DNDUWD�

*XQDZDQ�� $��<XOLDGL�� 'DQ� 'XGL� 1�$��� ������ 6WXGL�
+LGURORJL� 'DQ� +LGURJHRORJL� 8QWXN�
5HQFDQD�3HQDPEDQJDQ�%DWXEDUD�3W�3DFLILF�
*OREDO� 8WDPD�� .HFDPDWDQ� 7DQMXQJ�
$JXQJ��.DEXSDWHQ�0XDUD�(QLP� 6XPDWHUD�
6HODWDQ��3URVLGLQJ�6SHVLD��9RO���1R���

+DGLDQL�� 5��� 6X\DQWR�� 'DQ� <RVHSKLQD� 3��� ������
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