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68*,$172

-XUXVDQ�7HNQLN�(OHNWUR�
8QLYHUVLWDV�0XVOLP�,QGRQHVLD

(PDLO���SXDQJVXJLDQWR#JPDLO�FRP

$%675$.

3DGD�HUD�JOREDOLVDVL� GHZDVD� LQL�SHUNHPEDQJDQ� LOPX�SHQJHWDKXDQ�GDQ� WHNQRORJL� \DQJ�
EHJLWX�SHVDW�NKXVXVQ\D�SDGD�ELGDQJ�NHOLVULNDQ�MXJD�WHODK�PHQ\HQWXK�SDGD�NHDGDDQ�LQVWDODVL�
SHQHUDQJDQ� .HEXWXKDQ GD\D SDGD JHGXQJ IDNXOWDV WHNQLN�WHUGLUL GDUL EHEHUDSD SHUDODWDQ OLVWULN�
\DQJ VDOLQJ EHUKXEXQJDQ GHQJDQ WXMXDQPHQJDOLUNDQ GD\D OLVWULN GDUL WUDQVIRUPDWRU NH JHGXQJ�
JHGXQJ�IDNXOWDV�WHNQLN�2OHK�NDUHQD�LWX�GLSHUOXNDQ�HYDOXDVL�LQWHQVLWDV�SHQHUDQJDQ�GDQ�DQDOLV�
NHEXWXKDQ�GD\D�\DQJ�VHVXDL��JXQD�PHPLQLPXPNDQ�WLQJNDW�NHUXJLDQ�SHQJJXQDDQ�OLVWULN��PDND�
GDODP�PHQHQWXNDQ�VLVWHP�SHQHUDQJDQ�GLJXQDNDQ�PHWRGH� LQWHQVLWDV�SHQHUDQJDQ�\DQJ�VHVXDL�
GHQJDQ� IXQJVL� UXDQJDQ� GDQ� SHUVDPDDQ�SHUVDPDDQ� VHUWD� NHWHQWXDQ� \DQJ� PHQXQMDQJ� GDODP�
SHUHQFDQDDQ�VLVWHP�NHOLVWULNDQ�EHUGDVDUNDQ�GHQJDQ�38,/�GDQ�SHUDWXUDQ�3/1�+DVLO�HYDOXDVL�
LQWHQVLWDV�SHQHUDQJDQ�SDGD�JHGXQJ�JHGXQJ�IDNXOWDV�WHNQLN�PDVLK�DGD�EHEHUDSD�UXDQJDQ�\DQJ�
WLGDN� PHPHQXKL� LQWHQVLWDV� SHQHUDQJDQ� VHVXDL� VWDQGDUG� SHQHUDQJDQ� GDQ� DQDOLVLV� DQDOLVLV�
NHEXWXKDQ�GD\D�SDGD�IDNXOWDV�WHNQLN�VHEHVDU�����N9$� .HWLGDN�VHLPEDQJDQ�EHEDQ�SDGD�VXDWX�
VLVWHP� WHQDJD� OLVWULN� VHODOX� WHUMDGL GDQ� SHQ\HEDE� NHWLGDN� VHLPEDQJDQ� WHUVHEXW� DGDODK� SDGD�
EHEDQ�EHEDQ�VDWX�IDVD $NLEDW�NHWLGDNVHLPEDQJDQ�EHEDQ�WHUVHEXW�WLPEXOODK�DUXV�\DQJ�PHQJDOLU
GL�QHWUDO��.HWLGDN�VHLPEDQJ�EHEDQ�WHUMDGL�SDGD�JHGXQJ�NDQWRU�VHEHVDU����������UXDQJ�NXOLDK�
����GDQ�UXDQJ�ODERUDWRULXP��������

.DWD�.XQFL ��,QWHQVLWDV�3HQHUDQJDQ��.HEXWXKDQ�'D\D�GDQ�.HVHLPEDQJDQ�%HEDQ

,� 3(1'$+8/8$1

3HQHUDQJDQ� \DQJ� EDLN� PHPXQJNLQNDQ� VHVHRUDQJ� GDSDW� PHOLKDW� REMHN�REMHN� \DQJ�

GLNHUMDNDQ�VHFDUD�MHODV��FHSDW�GDQ�WDQSD�XSD\D�XSD\D�\DQJ�WLGDN�SHUOX��OHELK�GDUL�LWX�SHQHUDQJDQ�

\DQJ�PHPDGDL�PHPEHULNDQ�NHVDQ�SHPDQGDQJDQ�\DQJ�OHELK�EDLN�GDQ�NHDGDDQ�OLQJNXQJDQ�\DQJ�

PHQ\HJDUNDQ��3HQHUDQJDQ�\DQJ�EDLN�MXJD�GDSDW�PHPEHULNDQ�HILVLHQVL�\DQJ�OHELK�WLQJJL��GDSDW�

PHQLQJNDWNDQ� SURGXNWLYLWDV� GDQ� PHQJXUDQJL� NHVXOLWDQ� VHUWD� WHNDQDQ� SHQJOLKDWDQ� WHUKDGDS�

SHNHUMDDQ��6HEDOLNQ\D�SHQHUDQJDQ�\DQJ�EXUXN�DNDQ�PHQJDNLEDWNDQ�UHQGDKQ\D�SURGXNWLYLWDV�

MXJD�NXDOLWDV�WHUKDGDS�VXDWX SHNHUMDDQ�

,QVWDODVL� OLVWULN� VXDWX� JHGXQJ� SDGD� DZDOQ\D� SDVWL� PHPLOLNL� UDQFDQJDQ� \DQJ� VXPEHU�

GD\DQ\D VXGDK GLUDQFDQJ GDQ GLSHUKLWXQJNDQ VHVXDL GHQJDQ VWDQGDU \DQJ EHUODNX� 1DPXQ�

VHLULQJ� GHQJDQ� EHUWDPEDKQ\D� ZDNWX�� JHGXQJ�JHGXQJ� NHUDS� NDOL� PHQJDODPL� UHQRYDVL� GDQ�
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SHQDPEDKDQ GD\D OLVWULN�VHSHUWL SHQDPEDKDQ ODPSX� $LU &RQGLWLRQHU �$&� �VWRS NRQWDN� GDQ�

ODLQ�ODLQ�

'HQJDQ�PHOLKDW� UHDOLWD�\DQJ� WHUMDGL�GLDWDV�PDND��GLSHUROHK�VXDWX�KDVLO�SHUEDQGLQJDQ�

EDKZD DSD \DQJ WHUMDGL GLDWDV MXJD GLDODPL�ROHK JHGXQJ IDNXOWDV WHNQLN XQLYHUVLWDV PXVOLP�

,QGRQHVLD� 3HPDNDLDQ WHUEHVDU VDDW LQL SDGD )DNXOWDV 7HNQLN DGDODK DLU FRQGLWLRQDO � $& ���

8QWXN LWX�GLSHUOXNDQ VXDWX SHQHOLWLDQ WHUKDGDS JHGXQJ IDNXOWDV WHNQLN XQLYHVLWDV PXVOLP�

LQGRQHVLD PHQJHQDL VLVWHP SHQHUDQJDQ GDQ DQD�LVLV NHEXWXKDQ GD\D JXQD GDSDW PHOD\DQL�

SHPDNDLDQ� NHEXWXKDQ� VHKDUL�KDUL� VHKLQJJD� GDSDW� GLSHUROHK� VXDWX� SHQHUDQJDQ� DWDX�

SHQFDKD\DDQ�\DQJ�EDLN�VHUWD�GD\D�\DQJ�VHVXDL�GHQJDQ NHEXWXKDQ�

,,�0(72'( 3(1(/,7,$1

3HQHOLWLDQ� LQL� XQWXN� PHQJHYDOXDVL� VLVWHP� SHQHUDQJDQ�� NHVHLPEDQJDQ� EHEDQ� GDQ�

DQDOLVLV� NHEXWXDQ� GD\D� SDGD� JHGXQJ� IDNXOWDV� WHNQLN� XQLYHUVLWDV� PXVOLP� LQGRQHVLD� GDSDW�

GLMHODVNDQ�VHEDJDL�EHULNXW��

*DPEDU����$OXU�3HQHOLWLDQ

,,,�+$6,/ '$1 3(0%$+$6$1

ϭ͘�ǀĂůƵĂƐŝ�^ŝƐƚĞŵ�WĞŶĞƌĂŶŐĂŶ�ƉĂĚĂ�&ĂŬƵůƚĂƐ�dĞŬŶŝŬ

�Ăƌŝ� ĚĂƚĂ� ŚĂƐŝů� ƉĞŶŐƵŬƵƌĂŶ� ǇĂŶŐ� ĚŝĚĂƉĂƚŬĂŶ� ŵĂŬĂ� ĚĂƉĂƚ� Ěŝ� ĞǀĂůƵĂƐŝ� ƐŝƐƚĞŵ�

ƉĞŶĞƌĂŶŐĂŶ�ƉĂĚĂ�&ĂŬƵůƚĂƐ�dĞŬŶŝŬ͘�

�͘'ĞĚƵŶŐ WĞƌŬƵůŝĂŚĂŶ

7HUGLUL�DWDV��
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x ZƵĂŶŐ WĞƌŬƵůŝĂŚĂŶ͘

x ZƵĂŶŐ�<ĂŶƚŽƌ

x DƵƐŚŽůůĂŚ

x ZƵĂŶŐ��ĞůĂũĂƌ�;�,ŝŵƉƵŶĂŶ�ͬ�^ĞŶĂƚ�ͬ�DWD Ϳ

'DSDW� GLVLPSXONDQ� EDKZD� NH� �� UXDQJDQ� WHUWXOLV� GLDWDV� VHWHODK� GLODNXNDQ�

SHQJXNXUDQ� GDQ� GLEDQGLQJNDQ� 6WDQGDU� LQWHQVLWDV� SHQHUDQJDQ� \DQJ� GLNHOXDUNDQ�

NHPHQWHULDQ�/LQJNXQJDQ�EHOXP�PHPHQXKL�VWDQGDU�NXDW�SHQHUDQJDQ�

%� 'ĞĚƵŶŐ <ĂŶƚŽƌ

x ZƵĂŶŐĂŶ <ĂŶƚŽƌ

x ZƵĂŶŐĂŶ ^ŝĚĂŶŐ

x ZƵĂŶŐĂŶ �ƵůĂ

x WĞƌƉƵƐƚĂŬĂĂŶ

'DSDW� GLVLPSXONDQ� EDKZD� NH� �� UXDQJDQ� WHUWXOLV� GLDWDV� VHWHODK� GLODNXNDQ�

SHQJXNXUDQ� GLEDQGLQJNDQ� 6WDQGDU� LQWHQVLWDV� SHQHUDQJDQ� \DQJ� GLNHOXDUNDQ�

NHPHQWHULDQ� /LQJNXQJDQ� KLGXS KDQ\D UXDQJDQ 3HUSXVWDNDDQ 5�� 3DGD ODQWDL �

PHPHQXKL VWDQGDU NXDW SHQHUDQJDQ�VHGDQJNDQ�UXDQJ�NDQWRU��DXOD�GDQ�UXDQJDQ�VLGLQJ�

EHOXP�PHPHQXKL�VWDQGDU�NXDW�SHQHUDQJDQ�

&� 'ĞĚƵŶŐ >ĂďŽƌĂƚŽƌŝƵŵ

x >ĂďŽƌĂƚŽƌŝƵŵ

'DSDW�GLVLPSXODNQ�EDKZD�JHGXQJ�ODERUDWRULXP�SDGD�)DNXOWDV�WHNQLN�EHOXP�DGD�

\DQJ�PHPHQXKL�NXDW�SHQHUDQJDQ��NHFXDOL�ODERUDWRULXP�\DQJ�PHPHQXKL�VWDQGDU�NXDW�

SHQHUDQJDQ�EDLN�GDODP�NHDGDDQ� ODPSX�PHQ\DOD�GDQ�GDODP�NHDGDDQ�ODPSX�SDGDP�

\DLWX�SDGD�/DERUDWRULXP�NLPLD�)7,�

��$1$/,6,6�.(%878+$1�'$<$�3$'$�)$.8/7$6 7(.1,.

'DUL�GDWD�\DQJ�GLGDSDWNDQ��PDND�GDSDW�GLKLWXQJ�GD\D�WLDS�ODQWDL��GDQ�WRWDO�GD\D�SDGD�VHWLDS�

JHGXQJ�

�͘ 'ĞĚƵŶŐ WĞƌŬƵůŝĂŚĂŶ

'DUL WRWDO GD\D WLDS ODQWDL� PDND GDSDW GLKLWXQJ WRWDO GD\D SDGD JHGXQJ SHUNXOLDKDQ

IDNXOWDV� WHNQLN EHUGDVDUNDQ GDWD�GDWD KDVLO SHQJXNXUDQ GDQ SHUKLWXQJDQ DGDODK MXPODK GDUL

VHPXD�GD\D�WLDS ODQWDL�

W�dKd�>�с�W�>�Ed�/�ϭ�н�W�>�Ed�/�Ϯ�н�W�>�Ed�/�ϯ�н�W�>�Ed�/�ϰ

 ���������������������������������������������

с�Ϯϵ͘ϲϭϵ͕ϰϮϴ�tĂƚƚ�с�ϯϰ͘ϴϰϲ͕ϯϴϱ�s�с�ϯϰ͕ϴϴϰϲ�Ŭs�
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�͘ 'ĞĚƵŶŐ <ĂŶƚŽƌ

'DUL� WRWDO� GD\D� WLDS� ODQWDL�PDND� GDSDW� GLKLWXQJ� WRWDO� GD\D� SDGD� *HGXQJ� .DQWRU�

)DNXOWDV7HNQLN� EHUGDVDUNDQ� GDWD�GDWD� KDVLO� SHQJXNXUDQ� GDQ� SHUKLWXQJDQ� DGDODK�

MXPODK�GDUL�VHPXD�GD\D�WLDS�ODQWDL�

3�727$/� �3�/$17$,�����3�/$17$,�����3�/$17$,��
 �������������������������������
 ������������:DWW� ������������9$� ����N9$

&� *HGXQJ�/DERUDWRULXP
'DUL WRWDO GD\D WLDS ODQWDL� PDND GDSDW GLKLWXQJ WRWDO GD\D SDGD JHGXQJ ODRUDWRULXP

IDNXOWDV� WHNQLN EHUGDVDUNDQ GDWD�GDWD KDVLO SHQJXNXUDQ GDQ SHUKLWXQJDQ DGDODK

MXPODK GDUL VHPXD�GD\D�WLDS ODQWDL�

3�727$/� �3�/$17$,�����3�/$17$,�����3�/$17$,�����3�/$17$,��
 ����������������������������������������

 �����������:DWW� ���������� 9$ �������N9$

��727$/�.(%878+$1�'$<$�)$.8/7$6�7(.1,.�

3� �3�SHUNXOLDKDQ���3�NDQWRU���3�ODERUDWRULXP� 

 ���������������������� � �����N9$

 �������� �����N9$

6HGDQJNDQ JHGXQJ�EDUX�EHOXP�GLNHWHKXL� IXQJVL�GDQ�SHUXQWXNDQQ\D� MDGL�NDPL�DVXPVLNDQ����

N9$�MDGL�WRWDO�NHEXWXKDQ�GD\D�DGDODK� ��������� ����N9$��'DUL�KDVLO�SHQJDPELODQ�GDWD�EHEDQ�

SDGD�JHGXQJ�)DNXOWDV�7HNQLN��PDND�GDSDW�GLNHWDKXL�QLODL�GDUL�NHWLGDN�VHLPEDQJDQ�EHEDQ�WLDS�

ODQWDL� PDXSXQ� WLDS� JHGXQJ�� 8QWXN� ELVD PHQJHWDKXL QLODL NHWLGDN VHLPEDQJDQ EHEDQ� PDND

WHUOHELK GDKXOX SHUOX GLNHWDKXL�QLODL�GDUL�DUXV�UDWD�UDWD�SDGD�WLDS�ODQWDL��NHPXGLDQ��PHQHQWXNDQ�

YDULDEHO�D�E�GDQ�F�VHWHODK�LWX��QLODL�NHWLGDN�VHLPEDQJDQ�EHEDQ�GDSDW GLNHWDKXL�

<ĞƐĞŝŵďĂŶŐĂŶ��ĞďĂŶ�с�ሺ�ȁܽെͳȁ�൅�ȁܾെͳȁ�൅�ȁܿെͳȁ�ሻ�ൈ�ϭϬϬΨ
͵

� /DQWDL �

с�ሺ�ȁܽെͳȁ�൅�ȁܾെͳȁ�൅�ȁܿെͳȁ�ሻ�ൈ�ϭϬϬΨ
͵

с�ሺ�ȁͲǡͺͶെͳȁ�൅�ȁͳǡͻ͹െͳȁ�൅�ȁͲǡͳͺെͳȁ�ሻ�
ൈ�ϭϬϬ�Ψ
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͵

с�Ͳǡͳ͸൅Ͳǡͻ͹൅Ͳǡͺʹ�ൈ�ϭϬϬ�Ψ
͵

 �͸ͷΨ
1LODL�NHWLGDNVHLPEDQJDQ�EHEDQ�SDGD ODQWDL���JHGXQJ�SHUNXOLDKDQ�DGDODK������1LODL�NHWLGDN�
VHLPEDQJDQ�EHEDQ�SDGD�ODQWDL���JHGXQJ�.DQWRU�DGDODK����������1LODL�NHWLGDN�VHLPEDQJDQ�
EHEDQ�SDGD�ODQWDL���JHGXQJ�ODERUDWRULXP�DGDODK��������

,9�.(6,038/$1

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ PDND�GDSDW�GLVLPSXONDQ�VHEDJDL�EHULNXW��

��3DGD�JHGXQJ�IDNXOWDV�WHNQLN�VHEDJLDQ�EHVDU�UXDQJDQ�\DQJ�DGD�WLGDN�PHPHQXKL�VWDQGDU�NXDW�

SHQHUDQJDQ�� EDQ\DN� KDO� \DQJ� PHPSHQJDUXKL� WHUPDVXN� SRVLVL� UXDQJDQ� \DQJ� WLGDN�

PHQGDSDWNDQ� FDKD\D� ODQJVXQJ�� UXDQJDQ� WLGDN� PHQGDSDWNDQ� SHQHUDQJDQ� VHVXDL� GHQJDQ�

NHSHUOXDQ�UXDQJDQ��ODPSX�UXVDN��'DQ�WLGDN�DGDQ\D�SHPHOLKDUDDQ�WHUKDGDS ODPSX�

��%HUGDVDUNDQ�DQDOLVLV�NHEXWXKDQ�GD\D�SDGD�WLDS�WLDS�JHGXQJ�PDND�GLSHUROHK�NHEXWXKDQ�GD\D�

SDGD�IDNXOWDV�WHNQLN�VHEHVDU���� N9$�

��%HUGDVDUNDQ�DQDOLVLV�NHVHLPEDQJDQ�EHEDQ�SDGD�IDNXOWDV�WHNQLN�\DQJ�SDOLQJ�EHVDU�NHWLGDN�

VHLPEDQJDQ�EHEDQ�DGDODK �

1LODL�NHWLGDNVHLPEDQJDQ�EHEDQ�SDGD�ODQWDL���JHGXQJ�SHUNXOLDKDQ�DGDODK������

1LODL�NHWLGDN�VHLPEDQJDQ�EHEDQ�SDGD�ODQWDL���JHGXQJ�.DQWRU�DGDODK��������

1LODL�NHWLGDN�VHLPEDQJDQ�EHEDQ�SDGD�ODQWDL���JHGXQJ�ODERUDWRULXP�DGDODK��������

'$)7$5 3867$.$

$�$�6DKLWR��=�$�0HPRQ��8QEDODQFHG�/RDGLQJ��$Q�2YHUORRNHG�&RQWULEXWRU�WRQ3RZHU�
/RVVHV�LQ�+(6&2��6LQG�8QLY�5HV�-RXU��6FL�6HU���9RO����������������� �����

(OHFWULFDO�'LVWULEXWLRQ�(QJLQHHULQJ��UG�(GLWLRQ��E\�$QWKRQ\�-��3DQVLQL��(�(�� 3�(�/LIH�
)HOORZ�,(((²6U��0HPEHU�$670

(OHFWULF�3RZHU�7UDQVPLVVLRQ�6\VWHP�(QJLQHHULQJ��7XUDQ *RQHQ

+DPG�%RRN�RI�(OHFWULFDO�'HVLJQ�'HWDLOV�6HFRQG�(GLWLRQ��7KH�0F�*UDZ�+LOO�
&RPSDQLHV��1HLO�6FODWHU��-RKQ (�7UDLWHU�

3HQJDUXK�.HWLGDN�6HLPEDQJDQ�%HEDQ�7HUKDGDS�$UXV 1HWUDO�GDQ�/RVVHV�SDGD7UDIR�
'LVWULEXVL��-RXUQDO�7HNQLN�(OHNWUR 9RO���1R���0DUHW ����

3HUKLWXQJDQ�GDQ�$QDOLVLV�NHVHLPEDQJDQ�SDGD�V\VWHP�GLVWULEXVL����.Y�WHUKDGDSUXJL�UXJL�
GD\D���6WXGL�NDVXV�SDGD�37�3/1�83-�6ODZL���-RXUQDO�7UDQVPLVVL�7HNQLN�(OHNWUR�
-LOLG ���1R���0DUHW ����

6LVWHP�'LVWULEXVL�7HQDJD�/LVWULN��%HUEDVLV�.RPSHWHQVL��37�3/1��3(56(52� ����


