
VHQNURODU�

%HOLNH�85$/� ���������
	��
�����	����������
�

��������
�

%X�\D]ÕGD�VHQNURODUÕQ�NXUDPÕ��YH�W�UOHUL�
LQFHOHQPLú���VDQD\LGHNL�X\JXODPDODUÕ�|UQHN�
OHUOH�DoÕNODQPÕúWÕU��

���! " �#%$'&
�

(*)�+�,
-/.0,
1324.�5'64)�-%,�287"5�9;:*)'+�<"-=9�<
1�1%+
-�+>5�:
:?.*@A+>2B7>-"+B9"<>2
6DCD2>2>+D9�EF:G)%+></-H7?@>@�I"<
647�:*<",�5J<�5
:4)�+K<
5�9�C�2�:"-D.L<�2K<�I%I�C%2':>-%7�:"+�9;M�<�:�)N2�,/OA+
+�P
7QO*@'ID+42'R

�

����*Ì5Ìù �
.XPDQGD�PLOL�DoÕVÕ\OD�NXPDQGD�HGLOHQ�PLO�
DUDVÕQGDNL�IDUNÕ�|OoPHN�YH�EX�IDUNÕ�HOHN�
WULNVHO�LúDUHW�JHULOLPLQH�G|Q�úW�UPHN�LoLQ�ELU�\|QWHP��PDJQHWLN�ED÷ODQWÕOÕGÕU�YH�
VHQNURADU��SLNRIODU��OLQHHU�WUDQVIRUPDW|U�
OHU��GLIIHUDQVL\HO�WUDQVIRUPDW|UOHU�YH�(�
WUDQVIRUPDW|UOHUL�EX�LONH\H�J|UH�oDOÕúÕU��

S>TDU>V"W4TX� -D7>I�E & R  �Y )ZR4E\[D]D-D+%:*<^OL_D[D->+/`>I><D2/<�E
a 2
:*745/b%CDIX(�+4c/5�<4cNd�5
<D`>+/->2><
:*+>2D<�Efe
<^OD.�73g"7
h
c Y I
:*+/2/<�R

�

%XQODUGDQ�GD�HQ�oRN�NXOODQÕODQÕ�VHQNURODU�GÕU��
3RWDQVL\RPHWUHOHU�GH�RWRPDWLN�NRQWUROGD�KDWD�GHWHNW|U��RODUDN�NXOODQÕOÕUVD�GD�IÕU�oD�YH�VDUJÕ�HVNLPHVL��DOoDN�JHULOLP�GX\DU�OÕ÷Õ�YH�VÕQÕUOÕ�DoÕVDO�G|QPH�JLEL�VDNÕQFD�ODUÕ�YDUGÕU��%XQXQ�LoLQ�NRQWURO�VLVWHPOH�ULQGH�VHQNURODU�DUDQÕU��
6HQNUR�oLIWL�RWRPDWLN�NRQWUROGD�KDWD�GH�WHNW|U��RODUDN�oRN�NXOODQÕOÕU��
.XPDQGD�PLOL�GLúOL��]HULQGHQ�\D�GD�GR÷UX�
GDQ�VHQNUR�LOHWLFLVLQLQ��JHQHUDW|U�Q�Q��

�i ID+/c�:*-></c  �Y )%+45"9"<D2>ID<>]><kj�lDm
� ����



ùHEHNH� 6LVWHP�

�

6HQ.UR��LOHWLFL� 6HQNUR�NRQWURO�
WUDQVIRUPDW|U�� ���9�

ùHNLO����

PLOLQH�ED÷OÕGÕU��6HQNUR�LOHWLFLVL�LVH�DO�
WHUQDWLI�JHULOLPOH�X\DUÕOÕU��
6HQNUR�LOHWLFLVL\OH�VHQNUR�NRQWURO�WUDQV�IRUPDW|U����o�LOHWNHQOH�ED÷ODQPÕúODUGÕU�YH�ELUELUOHULQGHQ�ROGXNoD�X]DNWD�RODELOLUOHU��%|\OHFH�X]DNWDQ�NXPDQGD�GD�JHUoHNOHú�PLú�ROXU��6HQNUR�NRQWURO�WUDQVIRUPDW|U��GH�NRQWURO�HGLOHQ�PLOH�GLúOL��]HULQGHQ�\D�GD�GR÷UXGDQ�ED÷OÕ�RODELOLU�YH�VHQNUR�NRQWURO�WUDQVIRUPDW|U�QGHQ�oÕNDQ�LNL�LOHWNHQOH�DO�WHUQDWLI�JHULOLP��JLULú�LOH�oÕNÕúÕQ�IDUNÕ�\D�GD�KDWD�RODUDN��DPSOLILNDW|U��]HULQGHQ�VLVWHPH�YHULOLU��
6HQNUR�NRQWURO�WUDQVIRUPDW|U�Q�Q�|GHYL�L�
OHWLFLGHQ�JHOHQ��o�oÕNÕú�JHULOLPLQL���LNL�
VHQNURQXQ�PLOOHULQLQ�DoÕVDO�IDUNÕQÕQ�VLQ�V��
LOH�RUDQWÕOÕ�RODQ�WHN�ELU�JHULOLPH�G|�
Q�úW�UPHNWLU��.�o�N�DoÕVDO�IDUNODUGD�JHUL�OLP��DoÕVDO�IDUNOD�RUDQWÕOÕGÕU��%X�JLULú�
LOH�oÕNÕú�E�\�NO�NOHULQLQ�IDUNÕQGDQ�ROXúDQ�
JHULOLP�\D�GD�KDWD�JHULOLPL�VLVWHPL�KDUH�
NHWH�JHoLULFL�LúDUHWWLU��*HQHOOLNOH�E�\��W�OHQ�EX�LúDUHW��NRQWURO�HGLOHQ�PLOH�ED÷OÕ�
\�N��WDKULN�HGHQ�PRPHQW�YH�KÕ]D�GLúOLOHUOH�
LQGLULOLU��
6HQNURODUÕQ�DQPD�KÕ]ODUÕ������G�G�YH�|P�U�OHUL�����PLO\RQ�G|Q�ú�ROXS��SRWDQVL\RPHW�UHOHUGHQ�GDKD�ID]ODGÕU��6HQNURODUÕQ�oHúLWOL�X\JXODPD�\HUOHUL�YH�WLSOHUL�YDUGÕU��
���6(1.52/$5,1�d$/,ù0$�.85$0,�
5RWRU�oÕNÕN�NXWXSOX��J�OOH�ELoLPOL�YH�PDJ�
QHWLN�\DSÕGD�ROXS��LOHWLFLQLQ�SULPHU�VDUJÕ�ODUÕQÕ�NDSVDU��*HULOLP�EX�VDUJÕODUD��VWDWRU�
J|YGHVL��]HULQH�\HUOHúWLULOPLú�IÕUoDODU�YH�
NROOHNW|U�ODPHOOHUL\OH�X\JXODQÕU��
6WDWRU�VDUÕPODUÕ�oHYUH�ER\XQFD�ELUELUOH�
ULQGHQ������DUDOÕNODUD�GD÷ÕOPÕúODUGÕU��6DUJÕODUÕQ�KHUKDQJL�ELULQGH�\DOQÕ]�WHN�
ID]OÕ�JHULOLP�ROXúXU�YH�VDUÕPODUÕQ�KHU�EL�
ULQLQ�DNÕVÕ�URWRUXQ�DoÕVDO�NRQXPXQD�ED÷OÕ�
GÕU��

n4o�p
q*rts'u
�

ùHNLO��
GH�PDNVLPXP�JHULOLP�����LOH�Q|WU�DUDVÕQGD�ROXúXU��5RWRUXQ�NRQXPX�VHQNURQXQ�HOHNWULNVHO�VÕIÕUÕ�RODUDN�DOÕQÕU��6HQNURQXQ�PLOL�G|QG�÷�QGH����YH�Q|WUGHQ�HOGH�H�GLOHQ�JHULOLP�D]DOÕU�YH�URWRU�úHNLO��
GHNLQGHQ�����IDUNOÕ�ROGX÷XQGD�VÕIÕU�ROXU��%HQ]HU�úHNLOGH��6M�LOH�Q|WU�YH����LOH�Q|WU�DUDVÕQGDNL�JHULOLP�E�\�NO�NOHUL�URWRUXQ�HOHNWULNVHO�VÕIÕUGDQ�RODQ�DoÕVDO�\HU�GH÷LúWLUPHVLQLQ�VLQ�V��LOH�GH÷LúLU��

v�w4x �
0LOLQ�G|QPH�DFÕVÕ�

y'z/{�| }3~��
�

6HQNUR�LOHWLFLVLQGH�|Oo�OHELOHQ�JHULOLPOHU�6Õ�����YH����XoODUÕQGD�ROXúXU��HOHNWULNVHO�VÕIÕU�NRQXPXQGD�9V�a6��JHULOLPL�VÕIÕUGÕU��0LO�VDDW�LEUHOHUL�\|Q�QGH�����G|QHUVH�96�a6Õ�PDNVLPXP�ROXU��8oODUÕQ�KHUELULQGH�ROXúDQ�JHULOLPOHU��úHNLO��
GH�PLOLQ�VDDW�LEUHOHUL�\|Q�QGHNL�G|Q�ú�DoÕVÕQÕQ�IRQNVL\R�QX�RODUDN�J|VWHULOPLúWLU��*HULOLPOHU�URWRUD�X\JXODQDQ�JHULOLPLQ�SRODULWHVLQH�NDUúÕ�LVH��QHJDWLIPLú�JLEL�J|VWHULOLU��5RWRU�PL��
����� � rDo4p��*�Dq�p����*�
o4�"�"qD�Dr>q/�"q�s��/� �



OLQLQ�KHU�DoÕVDO�NRQXPX�LoLQ��LOHWLFLQLQ�XoODUÕQGD�D\UÕ�ELU�JHULOLP�EXOXQXU��%X�JH�ULOLPOHU�L\L�ELU�úHNLOGH�|Oo�O�U�YH�SROD�ULWH�GH�ELOLQLUVH�LOHWLFLQLQ�DoÕVDO�NRQXPX�ELOLQLU��.�o�N�DoÕODUGD�LVH��VLQ�V��GR÷UX�GDQ�DoÕVÕQD�HúLW�ROGX÷XQGDQ��VHQNUR�LOHWL�FLVL�E�\�N�DNÕP�NDSDVLWHVL�YH�oRN�L\L�o|�]�P�LVWH\HQ��N�o�N�DoÕODU�LoLQ�KLo�ELU�VÕ�QÕU�LVWHQPH\HQ�KHVDS�PDNLQHOHUL�X\JXODPD�ODUÕ�YH�PLO�DoÕVÕ�LOH�RUDQWÕOÕ�JHULOLP�HO�GH�HWPHN�LoLQ�NXOODQÕOÕU��
5RWRUXQ�\XYDUODN�ROPDVÕ�LVH��JLULú�HPSH�
GDQVÕQÕQ�PLOLQ�DoÕVDO�G|QPHVL\OH�GH÷LúPH�
VLQL�PLQLPXP�\DSDU��6HQNUR�NRQWURO�WUDQV�
IRUPDW|U�Q�Q�LVH��VHQNUR�LOHWLFLVLQH�J|UH�
GDKD�\�NVHN�HPSHGDQVÕ�RODQ�VDUJÕODUÕ�YDU�
GÕU�YH�ELUoRN�VHQNUR�NRQWURO�WUDQVIRUPDW|�
U��D\QÕ�VHQNUR�LOHWLFLVLQH�HOHNWULNVHO�R�
ODUDN�ELUOHúWLULOHELOLU��.RQWURO�WUDQVIRU�
PDW|UOHULQLQ�VD\ÕVÕ�E�\�N��LVH�KLo�JHUL�
OLP�JUDG\DQÕ�ROPD]��

WXUGX÷X�D\QÕ�DNÕ�\ROXQX�NRQWURO�WUDQVIRU�PDW|U�QGH�ROXúWXUXU��
.RQWURO�WUDQVIRUPDW|U�Q�Q�URWRUX�VHQNUR�L�OHWLFLVLQLQ�DNÕVÕQÕQ�\|Q�Q��J|VWHUHQ�ELU�GHQH\�ERELQLQH�EHQ]HWLOHELOLU��ùHNLO��
GH�J|VWHULOHQ�NRQXPGD��VHQNUR�LOHWLFLVLQGH�R�OXúDQ�DNÕ�GLNWLU��6A���������JHULOLPOHULQLQ�VHQNUR�NRQWURO�WUDQVIRUPDW|U�QGH�ROXú�WXUGXNODUÕ�GD�GLNWLU��%X�GD� �4� YH�5��DUD�VÕQGD�ROXúDQ�URWRU�JHULOLPLQLQ�PDNVLPXP�ROGX÷XQX�J|VWHULU��6HQNUR�LOHWLFLVLQLQ�PLOL�VDELW�WXWXOXUVD�YH�NRQWURO�WUDQVIRUPDW|U��Q�Q�URWRUX�J|VWHULOHQGHQ�����IDUNOÕ�ELU�NRQXPD�G|QG�U�O�UVH��5Õ�YH�5D�DUDVÕQGD�ROX�úDQ�JHULOLPLQ�VÕIÕU�ROPDVÕ�JHUHNLU��
6HQNUR�NRQWURO�WUDQVIRUPDW|U�Q�Q�oÕNÕú�JH�ULOLPL�VLQ�VRLGDO�IRQNVL\RQ�NDUDNWHULQGH�GLU��LOHWLFLQLQ�DoÕVDO�NRQXPX�VDELW�WXWX�OXUVD��NRQWURO�WUDQVIRUPDW|U�Q�Q�oÕNÕú�JH�ULOLPL\OH�PLOLQLQ�DoÕVDO�NRQXPX�DUDVÕQGDNL�ED÷ÕQWÕ�úHNLO��
GH�J|VWHULOPLúWLU��

�

6HQNUR�LOHWLFLVL� 6HQNUR�NRQWURO�WUDQVIRUPDW|U��

���
�

ø�O�

� � � �
� �����!�F�^�

� ��� ��¡ � ¢!£ �¥¤%¦ §¨�©�ª « ª
�

¬ +�cD</Ik%R
�

LNL�PDNLQH�D\QÕ�PDJQHWLN�\DSÕGD�YH�DNÕ�LOH�
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