
,QYHVWLFLMǐ�SODQR�UHQJơMDV��
$XãUD�-DUPRãNLHQơ��1XRODWLQLR�/LHWXYRV�J\YHQWRMR�
LQGLYLGXDOLRV�YHLNORV�Y\NG\PR�SDå\PD�1U���������

*LUXOLǐ��������/7��������9LOQLXV
0RE��WHO�� ������������

(OHNWURQLQLV�SDãWDV��DXVUD�MDUPRVNLHQH#JPDLO�FRP

'$8*,$%8ý,2�1$02�5,1.7,1Ơ6 *���� 9,/1,8-(
$71$8-,1,02��02'(51,=$9,02��,19(67,&,-Ǐ�3/$1$6

����
9LOQLXV

,QYHVWLFLMǐ�SODQR�UHQJLPR�YDGRYDV�LU�UHQJơMDV�
$XãUD�-DUPRãNLHQơ�NYDOLILNDFLMRV�DWHVWDWR�1U������
1XRODWLQLR�/LHWXYRV�J\YHQWRMR�LQGLYLGXDOLRV�YHLNORV�Y\NG\PR�
SDå\PD�1U��������

����������������������������������������������������������������������������������������������������������������������������������
�SDUDãDV��

8åVDNRYDV�
9âƲ�$WQDXMLQNLPH�PLHVWą

���������������������������������������������������������������������������������������������������������������������������������
�å\PD�ÄSULWDULX³��SDUDãDV��GDWD����

1DPR�EHQGURMR�QDXGRMLPR�REMHNWǐ�YDOG\WRMDV�

���������������������������������������������������������������������������������������������������������������������������������
�å\PD�ÄSULWDULX³��SDUDãDV��GDWD����

6XGHULQWD�
%ǌVWR�HQHUJLMRV�WDXS\PR�DJHQWǌUD��

���������������������������������������������������������������������������������������������������������������������������������
�DWVWRYR�SDUHLJRV��SDUDãDV��YDUGDV��SDYDUGơ� GDWD����
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'DXJLDEXþLR�QDPR�5LQNWLQơV J���� 9LOQLXMH��DWQDXMLQLPR��PRGHUQL]DYLPR��LQYHVWLFLMǐ�SODQR�
�WROLDX�± ,QYHVWLFLMǐ�SODQDV��XåVDNRYDV�\UD�9âƲ�$WQDXMLQNLPH�PLHVWą��,QYHVWLFLMǐ�SODQDV�UHQJLDPDV�
SLUNLPR�VXWDUWLHV�1U��&32������ SDJULQGX�WDUS�9âƲ�$WQDXMLQNLPH�PLHVWą LU�$XãURV�-DUPRãNLHQơV��
1XRODWLQLR�/LHWXYRV�J\YHQWRMR�LQGLYLGXDOLRV�YHLNORV�Y\NG\PR�SDå\PD�1U���������

'DXJLDEXþLR�QDPR�DWQDXMLQLPR��PRGHUQL]DYLPR��LQYHVWLFLMǐ�SODQDV�UHQJLDPDV�YDGRYDXMDQWLV�
�� 3DVWDWǐ�HQHUJLQLR�QDXGLQJXPR�HNVSHUWơV�$XãURV�-DUPRãNLHQơV�DWOLNWD�YL]XDOLQH�DSåLǌUD�

1U��������������� �DWOLNWD��������������VWDWLQLR�DSåLǌURV�DNWX�
�� 3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� HNVSHUWR 5HQDWR 0LODãLDXV LãGXRWX� 3DVWDWR� HQHUJLQLR�

QDXGLQJXPR� VHUWLILNDWX� 1U�� .*����������� EHL� SULHGDLV� 3DVWDWR� HQHUJLMRV� VąQDXGǐ�
VNDLþLDYLPR� UH]XOWDWDL� LU� 3ULHPRQLǐ� SDVWDWR� HQHUJLQLDP� QDXGLQJXPXL� JHULQWL�
ƳYHUWLQLPDV�

�� 'DXJLDEXþLR�QDPR�DWQDXMLQLPR��PRGHUQL]DYLPR��SURMHNWR�UHQJLPR�WYDUNRV�DSUDãX��/5�
$SOLQNRV�PLQLVWUR������������ƳVDN\PDV�1U��'���������SDNHLWLPDV������������ƳVDN\PX�
1U��'�������ƳVLJDOLRMD�QXR�������������

�� 'DXJLDEXþLR�QDPR�DWQDXMLQLPR��PRGHUQL]DYLPR��SURJUDPD��/5�9\ULDXV\EơV���������
���QXWDULPDV�1U��������

�� 9âƲ�&32�/7� LQWHUQHWR� VYHWDLQơMH� VNHOELDPDLV� ƳNDLQLDLV�� 8$%� Ä6LVWHOD³� VXVWDPELQWDLV�
VWDW\ERV� GDUEǐ� NDLQǐ� DSVNDLþLDYLPDLV� LU� HVDPRV� ULQNRV� IDNWLQLǐ� GDUEǐ� DWOLNLPR� NDLQǐ�
DQDOL]H�

0RNHVþLDL�Xå�ãLOXPRV�HQHUJLMą�VXGDUR�LNL������YLVǐ�EǌVWR�HQHUJLMDL�VNLUWǐ�LãODLGǐ��WRGơO�ODEDL�
VYDUEX�LãPRNWL�UDFLRQDOLDL�Mą�QDXGRWL�LU�WDLS�VXPDåLQWL�LãODLGDV�ãLOG\PXL��.DL�ODXNR�RUR�WHPSHUDWǌUD�
åHPHVQơ�Xå�NDPEDULR�WHPSHUDWǌUą��NDPEDU\V�YơVWD��QHV�ãLOXPRV�HQHUJLMD�Lã�ãLOWHVQơV�DSOLQNRV�WHND�Ƴ�
YơVHVQĊ� �SHU� VLHQDV�� VWRJą�� JULQGLV�� GXULV� LU� ODQJXV�� ± WDL� ODELDXVLDL� LãU\ãNơMD� åLHPą�� âL� SUDUDVWD�
ãLOXPRV�HQHUJLMD�YDGLQDPD�ãLOXPRV�QXRVWROLDLV�

âLHPV� QXRVWROLDPV� NRPSHQVXRWL� UHLNDOLQJD� SDSLOGRPD� ãLOXPRV� HQHUJLMD�� 7RGơO� ãLOXPRV�
VXYDUWRMLPą�GDXJLDEXþLDPV�QDPDPV�ãLOG\WL�OHPLD�Mǐ�HVDPǐ�LãRULQLǐ�DWLWYDUǐ��VLHQǐ��VWRJR��ODQJǐ�LU�
W�W����EǌNOơ��



�

'DXJLDEXþLǐ� QDPǐ� UHQRYDFLMD� DWQHãD� ƳYDLULDSXVĊ� QDXGą�� 7DL� � SDGLGơMXVL� QHNLOQRMDPR� WXUWR�
YHUWơ��PDåHVQLV� ãLOXPRV� VXQDXGRMLPDV� LU� DWLWLQNDPDL�PDåHVQơV� ãLOG\PR� VąVNDLWRV�� SDJDOLDX� WDL� �
SDJHUơMXVLRV�J\YHQLPR�VąO\JRV�LU�UDFLRQDOL�LQYHVWLFLMD�VX�VSDUþLD�JUąåD��

'DXJLDEXþLǐ� UHQRYDFLMRV� SURMHNWǐ� YHUWĊ� UHLNơWǐ� VNDLþLXRWL� SDJDO� WDL�� NDLS� LQYHVWLFLMRV�
SDVLVNLUVWR�VXNXUGDPRV�QDXGą��9HUWLQDQW�PRGHUQL]DYLPR�SURMHNWR�SDWUDXNOXPą��EǌWLQD�ƳYHUWLQWL�QH�
WLN�HQHUJLMRV�HIHNW\YXPą��(QHUJLMRV� WDXS\PDV�\UD� WLN�GDOLV� UHQRYDFLMRV� UH]XOWDWǐ��'DU�\UD�SDVWDWR�
IL]LQơV� EǌNOơV� DWVWDW\PDV� EHL� KLJLHQRV� QRUPǐ� �ãLOXPLQLR� NRPIRUWR� LU� RUR� NRN\EơV�� JHULQLPR�
SULHPRQơV�� 9HUWD� DWVLåYHOJWL� Ƴ� WDL�� NDG� SHULRGLãNDV� SDVWDWR� UHQRYDYLPDV� \UD� EǌWLQD� SDVWDWR�
J\YDYLPR�FLNOR�GDOLV��VLHNLDQW�DWVWDW\WL�QXVLGơYơMXVLǐ�SDVWDWR�HOHPHQWǐ�LU�VLVWHPǐ�EǌNOĊ��WRNLX�EǌGX�
PDåLQDQW� DYDULMǐ� UL]LNą� LU� LãODLNDQW� SDVWDWH� WLQNDPDV� J\YHQLPR� VąO\JDV�� 7RGơO� NODLGLQJD� YLVǐ�
LQYHVWLFLMǐ� DWVLSHUNDPXPą� VNDLþLXRWL� WLN� VXWDXSRPRV� HQHUJLMRV� VąVNDLWD�� $WVN\UXV� LãODLGDV� SDJDO�
QDXGDV��GDXJLDEXþLǐ�UHQRYDFLMD�WDPSD�\SDþ�SDWUDXNOL��

,QYHVWLFLMǐ� SODQDV� \UD� HNRQRPLQơ� SURMHNWR� GDOLV�� NXULRV� XåGDYLQ\V� � SDJDO� QDPR� HQHUJLQLR�
QDXGLQJXPR� VHUWLILNDWR� LU� QDPR� IL]LQơV� EǌNOơV� W\ULPR� LU�DU� YHUWLQLPR� GXRPHQLV� SDJUƳVWL� QDPR�
DWQDXMLQLPR� �PRGHUQL]DYLPR�� SULHPRQHV�� QXVWDWDQW� Mǐ� HQHUJLQƳ� LU� HNRQRPLQƳ� HIHNW\YXPą��
LQYHVWLFLMǐ� G\GƳ� LU� Mǐ� SDVNLUVW\Pą� EXWǐ� LU� NLWǐ� SDWDOSǐ� VDYLQLQNDPV� LU� QXVWDW\WL� SDJULQGLQHV�
WHFKQLQơV� XåGXRWLHV� VąO\JDV� NLWRPV� SURMHNWR� GDOLPV� SDUHQJWL�� %XWǐ� LU� NLWǐ� SDWDOSǐ� VDYLQLQNDPV�
QXVWDW\WD� WYDUND� SDWYLUWLQXV� ,QYHVWLFLMǐ� SODQą� LU� JDYXV� SUHOLPLQDUǐ� ILQDQVXRWRMR� VXWLNLPą� GơO�
3URMHNWR� ILQDQVDYLPR� LU�DU� NUHGLWR� VXWHLNLPR�� NLWRV� 3URMHNWR� GDO\V� UHQJLDPRV� YDGRYDXMDQWLV�
6WDW\ERV� ƳVWDW\PX� LU� VWDW\ERV� WHFKQLQLR� UHJODPHQWR� 675� ������������� Ä6WDWLQLR� SURMHNWDYLPDV��
SURMHNWR� HNVSHUWL]ơ³ QXRVWDWRPLV��3URMHNWDYLPR�DU� VWDW\ERV�GDUEXV�Y\NGDQþLRV� ƳPRQơV� WXUL� DWOLNWL�
UHLNDOLQJXV� �SDWLNVOLQWXV�� SDVWDWR� PDWDYLPXV� DU� VNDLþLDYLPXV�� ,QYHVWLFLMǐ� SODQH� SDWHLNWL�
VNDLþLDYLPDL� LU� NLHNLDL� JDOL� VNLUWLV� QXR� UHDOLǐ� URGLNOLǐ� GơO�� ��� HQHUJLMRV� WDXS\PR� LU� NLWǐ� SDVWDWR�
DWQDXMLQLPR�SULHPRQLǐ�SDVLULQNLPR�����GơO�VNLUWLQJǐ�DWQDXMLQLPR�SULHPRQLǐ�QXPDWRPǐ�SURMHNWLQLǐ�
VSUHQGLQLǐ�� ��� GơO� SDVWDWR� DWQDXMLQLPR� �PRGHUQL]DYLPR�� SULHPRQLǐ� ƳGLHJLPR� SDUHQJLDPXRMǐ�
ODLNRWDUSLX��5HQJLDQW�WHFKQLQƳ�GDUER�SURMHNWą LU�SODQXRMDQW�UDQJRV�GDUEXV��NLHNLXV�EǌWLQD�WLNVOLQWL�

3DUHQJWDV� LQYHVWLFLMǐ� SODQDV� DWLWLQND� 9LOQLDXV� PLHVWR VDYLYDOG\EơV� EHQGUDMDP� SODQXL� DU�
NLWLHPV�WHULWRULMǐ�SODQDYLPR�GRNXPHQWDPV�

,QYHVWLFLMǐ�SODQR�UHQJLPR�YDGRYDV�LU�UHQJơMDV��$XãUD�-DUPRãNLHQơ��NYDOLILNDFLMRV�DWHVWDWR�1U��
������VXWHLNWD�WHLVơ�DWOLNWL�HQHUJLQLR�QDXGLQJXPR�VHUWLILNDYLPą��J\Y��*LUXOLǐ��������9LOQLXV��WHO�����
�����������1XRODWLQLR�/LHWXYRV�J\YHQWRMR�LQGLYLGXDOLRV�YHLNORV�Y\NG\PR�SDå\PD�1U���������



�

,,��7(&+1,1,$,�(.2120,1,$,�635(1',1,$, ,5�52',./,$,

���'DXJLDEXþLR�J\YHQDPRMR�QDPR��WROLDX�± QDPDV��WLSR�DSLEǌGLQLPDV
�����QDPR�NRQVWUXNFLMD��SDJDO�VLHQǐ�PHGåLDJDV��BBJHOåEHWRQLR�SORNãWơV� BBBBBBBBBBBBBBB��
�����DXNãWǐ�VNDLþLXV�BBB� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�����VWDW\ERV�PHWDL�������WLSLQLR�QDPR�SURMHNWR��SDJDO�NXUƳ�SDVWDW\WDV�QDPDV��VHULMRV�1U��������������������������
�����QDPR�HQHUJLQLR�QDXGLQJXPR�NODVơ��VHUWLILNDWR�1U���LãGDYLPR�GDWD )��.*�����������������������
�����QDPXL�SULVNLUWR�åHPơV�VNO\SR�SORWDV��P���B BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�����DWNXULDPRML�QDPR�YHUWơ��(XU��9Ʋ�5HJLVWUǐ�FHQWUR�GXRPHQLPLV��B ���� BBBBBBBBBBBB�

���3DJULQGLQLDL�QDPR�WHFKQLQLDL�URGLNOLDL
��OHQWHOơ

(LOơV�
1U�

3DYDGLQLPDV
0DWR�
YQW�

.LHNLV��
YQW�

3DVWDERV

� � � � �
���� EHQGULHML�URGLNOLDL

������ EXWǐ�VNDLþLXV YQW� ��

3DJDO�1HNLOQRMDPRMR�WXUWR�
UHJLVWUR�FHQWULQLR�GXRPHQǐ�
EDQNR�EXWǐ��SDWDOSǐ��VąUDãDV�
SDVWDWH

������ EXWǐ�QDXGLQJDVLV�SORWDV P� �������

3DJDO�1HNLOQRMDPRMR�WXUWR�
UHJLVWUR�FHQWULQLR�GXRPHQǐ�
EDQNR�EXWǐ��SDWDOSǐ��VąUDãDV�
SDVWDWH

������
QDPR�QHJ\YHQDPRVLRV�SDVNLUWLHV�SDWDOSǐ�
VNDLþLXV

YQW� � �

������
QDPR�QHJ\YHQDPRVLRV�SDVNLUWLHV�SDWDOSǐ�
EHQGUDVLV��QDXGLQJDVLV��SORWDV

P� � �

������ QDPR�QDXGLQJDVLV�SORWDV�������������� P� �������

3DJDO�1HNLOQRMDPRMR�WXUWR�
UHJLVWUR�FHQWULQLR�GXRPHQǐ�
EDQNR�EXWǐ��SDWDOSǐ��VąUDãDV�
SDVWDWH

���� VLHQRV��QXURG\WL�NRQVWUXNFLMą�

������
IDVDGLQLǐ�VLHQǐ�SORWDV��DWơPXV�ODQJǐ�LU�NW��
DQJǐ�SORWą���ƳVNDLWDQW�DQJRNUDãþLXV

P� �������
*HOåEHWRQLR�SORNãWơV�
Ʋ�VLHQǐ�SORWą�ƳWUDXNWDV�
DQJRNUDãþLǐ�SORWDV��a������P�

������
IDVDGLQLǐ�VLHQǐ�ãLOXPRV�SHUGDYLPR�
NRHILFLHQWDV

:�P�. ����

675��������������
UHJODPHQWXRWDV�OHLVWLQDV�ãLOXPRV�
SHUGDYLPR�NRHILFLHQWDV������
:�P�.

������ FRNROLR�SORWDV P� ������

ƲWUDXNWD�ãLOWLQDPD�SRåHPLQơ�
FRNROLR�GDOLV��ƳJLOLQDQW�����P
$QWåHPLQơ�FRNROLR�GDOLV�a
������P�

3RåHPLQơ�FRNROLR�GDOLV�a
������P�

������ FRNROLR�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV :�P�. ����
���� VWRJDV��QXURG\WL�NRQVWUXNFLMą�

������ VWRJR�GDQJRV�SORWDV P� ������

6XWDSGLQWDV�
Ʋ�VWRJR�SORWą�ƳWUDXNWDV YLUãXWLQLǐ�
EDONRQǐ�VWRJHOLǐ�NLHNLV�
a�����Pð

������ VWRJR�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV :�P�. ����

675��������������
UHJODPHQWXRWDV�OHLVWLQDV�ãLOXPRV�
SHUGDYLPR�NRILFLHQWDV������
:�P�.�
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���� %XWǐ�LU�NLWǐ�SDWDOSǐ�ODQJDL�LU�EDONRQǐ�GXU\V
������ EXWǐ�LU�NLWǐ�SDWDOSǐ�ODQJǐ�VNDLþLXV��Lã�Mǐ� YQW� ���

��������
VNDLþLXV�ODQJǐ��SDNHLVWǐ�Ƴ�PDåHVQLR�ãLOXPRV�
SUDODLGXPR�ODQJXV�

YQW� ���

������ EXWǐ�LU�NLWǐ�SDWDOSǐ�ODQJǐ�SORWDV��Lã�Mǐ� P� ������

��������
SORWDV�ODQJǐ��SDNHLVWǐ�Ƴ�PDåHVQLR�ãLOXPRV�
SUDODLGXPR�ODQJXV�

P� ������

�������
VNDLþLXV�EXWǐ�LU�NLWǐ�SDWDOSǐ�EDONRQǐ�
�ORGåLMǐ��GXUǐ��Lã�Mǐ��

YQW ���

�������
VNDLþLXV�GXUǐ��SDNHLVWǐ�Ƴ�PDåHVQLR�ãLOXPRV�
SUDODLGXPR�GXULV�

YQW� ��

������
SORWDV�EXWǐ�LU�NLWǐ�SDWDOSǐ�EDONRQǐ��ORGåLMǐ��
GXUǐ��Lã�Mǐ�

P� ������

���������
SORWDV�GXUǐ��SDNHLVWǐ�Ƴ�PDåHVQLR�ãLOXPRV�
SUDODLGXPR�GXULV

P� ������

���� EHQGURMR�QDXGRMLPR�SDWDOSǐ��ODLSWLQLǐ��UǌVLǐ��ãLOXPRV�SXQNWǐ�LU�NLWǐ��ODQJDL�LU�ODXNR�GXU\V�

������
VNDLþLXV�EHQGURMR�QDXGRMLPR�SDWDOSǐ�
�ODLSWLQLǐ��UǌVLǐ�LU�NW���ODQJǐ��Lã�Mǐ�

YQW� ��

��������
VNDLþLXV�ODQJǐ��SDNHLVWǐ�Ƴ�PDåHVQLR�ãLOXPRV�
SUDODLGXPR�EHQGURMR�QDXGRMLPR�SDWDOSǐ�
�ODLSWLQLǐ��UǌVLǐ�LU�NW���

YQW� �

������
SORWDV�EHQGURMR�QDXGRMLPR�SDWDOSǐ�
�ODLSWLQLǐ��UǌVLǐ�LU�NW���ODQJǐ��Lã�Mǐ�

P� ������

��������
SORWDV�ODQJǐ��SDNHLVWǐ�Ƴ�PDåHVQLR�ãLOXPRV�
SUDODLGXPR�EHQGURMR�QDXGRMLPR�SDWDOSǐ�
�ODLSWLQLǐ��UǌVLǐ�LU�NW���

P� ����

������ ODXNR�GXUǐ��ODLSWLQLǐ�LU�NW���VNDLþLXV YQW� ��

ƲơMLPR Ƴ�ODLSWLQĊ GXU\V��� YQW����
PHWDOLQơV��ƳơMLPR Ƴ�UǌVƳ�GXU\V ��
YQW���� PHWDOLQơV��ƳơMLPR�Ƴ�
SDJDOELQHV�SDWDOSDV�
�NRQWHLQHULQơV��GXU\V��� YQW����
PHWDOLQơV��VWRJR�GXU\V����YQW����
PHWDOLQơV��HYDNXDFLQơV�GXU\V�
����YQW���� PHWDOLQơV��

������ ODXNR�GXUǐ��ODLSWLQLǐ�LU�NW���SORWDV P� �����

���� UǌV\V�

������ UǌVLR�SHUGDQJRV�SORWDV P� ������
3DJDO�1HNLOQRMDPRMR�WXUWR�
UHJLVWUR�FHQWULQLR�GXRPHQǐ�
EDQNR�LãUDãą��

������
UǌVLR�SHUGDQJRV�ãLOXPRV�SHUGDYLPR�
NRHILFLHQWDV

:�P�. ����

� 3ULH� QHJ\YHQDPRVLRV� SDVNLUWLHV� SDWDOSǐ� SULVNLULDPRV� GDXJLDEXþLDPH� QDPH� HVDQþLRV� NLWRV� SDVNLUWLHV� �SUHN\ERV��
SDVODXJǐ� LU� SDQ��� SDWDOSRV�� ƳUHJLVWUXRWRV�1HNLOQRMDPRMR� WXUWR� UHJLVWUH�� NDLS� DWVNLUDV� QHNLOQRMDPDVLV� GDLNWDV��1XVWDWDQW�
VXPLQƳ� J\YHQDPǐMǐ� LU� QHJ\YHQDPǐMǐ� SDWDOSǐ� SORWą�� VXPXRMDPDV� J\YHQDPǐMǐ� SDWDOSǐ� �EXWǐ�� QDXGLQJDVLV� SORWDV� LU�
QHJ\YHQDPǐMǐ� SDWDOSǐ� EHQGUDVLV� SORWDV� �NDGDQJL� SDJDO� 1HNLOQRMDPRMR� WXUWR� NDGDVWULQLǐ� PDWDYLPǐ� WDLV\NOHV�
QHJ\YHQDPRVLRPV�SDWDOSRPV�WDLNRPD�WLN�EHQGURMR�SORWR�VąYRND��



�

���1DPR�NRQVWUXNFLMǐ�LU�LQåLQHULQLǐ�VLVWHPǐ�IL]LQơV�WHFKQLQơV�EǌNOơV�ƳYHUWLQLPDV

��OHQWHOơ

(LO��
1U�

9HUWLQLPR
REMHNWDV

%HQGUDV�
ƳYHUWLQLPDV



,ãVDPXV�EǌNOơV�DSUDã\PDV
�GHIHNWDL��GHIRUPDFLMRV��

QXVLGơYơMLPR�O\JLV�LU�SDQ��

ƲYHUWLQLPR�SDJULQGDL
�NDVPHWLQLǐ�LU�QHHLOLQLǐ�DSåLǌUǐ��
VWDW\ERV�W\ULQơMLPǐ�LU�YL]XDOLQơV�
DSåLǌURV�DNWǐ�GDWRV��UHJLVWUDFLMRV�

QXPHULDL��Y\NG\WRMDL�

����
VLHQRV�
�IDVDGLQơV�

�

6LHQRV�� JHOåEHWRQLR�SORNãWơV��
7DUSEORNLQơV�VLǌOơV�YLHWRPLV�
VXWUǌNLQơMXVLRV��DSWUXSơMXVLRV��<UD�
ƳWUǌNLPǐ�VLHQLQơVH�SORNãWơVH��
6LHQRV�GUơJVWD��SHUãąOD��SDWLULDPL�
GLGHOL�ãLOXPRV�QXRVWROLDL�3DVWDWR�
VLHQǐ�NRQVWUXNFLMRV�IL]LQơ�EǌNOơ�LU�
ãLOXPLQơ�YDUåD�QHWHQNLQD�675�
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)DNWLQơV�VąQDXGRV�
YHUWLQDPRV�SDJDO�$%�
9LOQLDXV�ãLOXPRV�WLQNODL�
GXRPHQ\V�

������

)DNWLQơV�ãLOXPLQơV�HQHUJLMRV�VąQDXGRV�
QDPR�SDWDOSǐ�ãLOG\PXL�SDJDO�
DQNVWHVQLǐMǐ���Mǐ�PHWǐ�LNL�SURMHNWR�
UHQJLPR�PHWǐ�YLGXUNƳ

N:K�PHWXV
N:K�P��PHWXV

���������
�����

������
������SXQNWH�QXURG\Wǐ�ãLOG\PR�VH]RQǐ�
YLGXWLQLV�GLHQRODLSVQLǐ�VNDLþLXV

GLHQRODLSVQLV ����

������
âLOXPLQơV�HQHUJLMRV�VąQDXGRV�SDWDOSǐ�
ãLOG\PXL�YLHQDP�GLHQRODLSVQLXL

N:K�GLHQRODLSVQLXL ������

�����3DJULQGLQơV�ãLOXPRV�QXRVWROLǐ�SULHåDVW\V�SDJDO�QDPR�HVDPRV�SDGơWLHV�HQHUJLQLR�QDXGLQJXPR�
VHUWLILNDWR�GXRPHQLV�

âLOXPRV�QXRVWROLDL�SHU�SDVWDWR�VLHQDV�± ����� N:K�P��PHWXV
âLOXPRV�QXRVWROLDL�SHU�SDVWDWR�VWRJą�± ���� N:K�P��PHWXV
âLOXPRV�QXRVWROLDL�SHU�SDVWDWR�ODQJXV�± ����� N:K�P��PHWXV
âLOXPRV�QXRVWROLDL�SHU�SDVWDWR�LãRULQHV�GXULV�± ����N:K�P��PHWXV
âLOXPRV�QXRVWROLDL�SHU�LOJLQLXV�ãLOXPRV�WLOWHOLXV�± ����� N:K�P��PHWXV
âLOXPLQơV�HQHUJLMRV�VąQDXGRV�NDUãWDP�YDQGHQLXL�UXRãWL�± ����� N:K�P��PHWXV
(OHNWURV�VXYDUWRMLPDV�SDVWDWH�± ����� N:K�P��PHWXV

3DJDO� HVDPRV� SDGơWLHV� HQHUJLQLR� QDXGLQJXPR� VHUWLILNDWR� GXRPHQLV� GLGåLDXVL� ãLOXPRV�
QXRVWROLDL� SDWLULDPL� SHU� SDVWDWR� VLHQDV�� VWRJą�� ODQJXV�� LOJLQLXV� ãLOXPRV� WLOWHOLXV�� 1XVWDW\WD�� NDG�
SDVWDWH�QHXåWLNULQDPL�675��������������Ä6WDWLQLǐ�WHFKQLQơV�LU�QDXGRMLPR�SULHåLǌURV�WYDUND��1DXMǐ�
QHNLOQRMDPRMR� WXUWR� NDGDVWUR� REMHNWǐ� IRUPDYLPR� WYDUND³� QXPDW\WL� SDVWDWR� SULYDORPLHML�
UHLNDODYLPDL��� W�\�� QHWHQNLQDPL� HQHUJLMRV� WDXS\PR� LU� ãLOXPRV� VDXJRMLPR� UHLNDODYLPDL�� 3DJDO�675�
������������� Ä6WDWLQLǐ� WHFKQLQơV� LU� QDXGRMLPR� SULHåLǌURV� WYDUND�� 1DXMǐ� QHNLOQRMDPRMR� WXUWR�
NDGDVWUR�REMHNWǐ�IRUPDYLPR�WYDUND³�QXPDW\WL�SDVWDWR�SULYDORPLHML�UHLNDODYLPDL��SDVWDWR�YDOG\WRMDV�
SULYDOR�ƳJ\YHQGLQWL�SULYDORPąVLDV�SULHPRQHV��ƳYDUGLQWDV�SDVWDWR�HQHUJLQLR�QDXGLQJXPR�VHUWLILNDWH��LU�
NXULRV�SDWHLNLDPRV�ãLR�,QYHVWLFLMǐ�SODQR���VN\ULXMH�



���1XPDWRPRV�ƳJ\YHQGLQWL�QDPR�DWQDXMLQLPR��PRGHUQL]DYLPR��SULHPRQơV�

-HL�SURMHNWR�WHFKQLQơMH�XåGXRW\MH�QXPDW\WDV�VNLUWLQJǐ�YDULDQWǐ�SDO\JLQLPDV��QXPDWRPRV�SULHPRQơV�SDWHLNLDPRV�SDJDO�YDULDQWXV�

��OHQWHOơ

(LO��1U�
3ULHPRQơV�
SDYDGLQLPDV

1XPDWRPL�SULHPRQLǐ�WHFKQLQLDL±HQHUJLQLDL�URGLNOLDL

'DUEǐ�NLHNLV
�P���P��YQW���
NRPSO���EXWDV�

6NDLþLXRMDPRML�
NDLQD��(XU
�EH�390�

ƲNDLQLV��
(XU

�EH�390�
7UXPSDV�SULHPRQơV�DSUDã\PDV��QXURGDQW�NRQVWUXNFLQLǐ�VSUHQGLPǐ�

SULQFLSXV��WHFKQLQơV�ƳUDQJRV�FKDUDNWHULVWLNDV�LU�SDQ�

$WLWYDURV�
ãLOXPRV�

SHUGDYLPR�
NRHILFLHQWDV��
8��:�P�.�


� � � � � � �

,�SDNHWDV �SDJDO�J\YHQWRMǐ�SDJHLGDYLPXV�

���� (QHUJLMRV�HIHNW\YXPą�GLGLQDQþLRV�SULHPRQơV

������

âLOXPRV�SXQNWR�DU�
NDWLOLQơV�ƳUHQJLPDV��
NHLWLPDV��SHUWYDUN\PDV�
DUED�LQGLYLGXDOLǐ�NDWLOǐ�
LU��DU��NDUãWR�YDQGHQV�
UXRãLPR�ƳUHQJLQLǐ�
ƳUHQJLPDV�DU�NHLWLPDV

1XPDWRPD�ƳUHQJWL�DXWRPDWL]XRWą�ãLOXPRV�SXQNWą��VX�NRPHUFLQơV�ãLOXPRV�DSVNDLWRV�
VLVWHPRPLV�ãLOG\PXL�LU�NDUãWR�YDQGHQV�UXRãLPXL��âLOXPRV�ãDOWLQLV�SDVWDWXL� � PLHVWR�
FHQWUDOL]XRWL� ãLOXPRV� WLQNODL�� 3DVWDWR� ãLOG\PR� LU� NDUãWR� YDQGHQV� UXRãLPR� VLVWHPRV�
MXQJLDPRV�SULH�PLHVWR�ãLOXPRV�WLQNOǐ�SDJDO�QHSULNODXVRPą�VFKHPą�SHU�SORNãWHOLQLXV�
ãLOXPRNDLþLXV�� 3DVWDWR� ãLOG\PR� VLVWHPDL� QXPDW\WDV� OLWXRWDV� SORNãWHOLQLV�
ãLOXPRNDLWLV�� NDUãWR� YDQGHQV� UXRãLPXL� � GYLHMǐ� ODLSVQLǐ� OLWXRWDV� ãLOXPRNDLWLV��
9DQGHQV�WHPSHUDWǌUą�NLHNYLHQRMH�VLVWHPRMH�UHJXOLXRMD�DXWRPDWLND�SDJDO� ODXNR�RUR�
WHPSHUDWǌUą�� SDURV� LU� VDYDLWơV� SURJUDPą� LU� NLWXV� XåGXRWXV� SDUDPHWUXV�� 9DQGHQV�
FLUNXOLDFLMą� VLVWHPRVH� VXNXULD� LU� SDODLNR� FLUNXOLDFLQLDL� VLXUEOLDL�� 3UDGLQLV� ãLOG\PR�
VLVWHPRV�XåSLOG\PDV�LU�SHULRGLQLV�SDSLOG\PDV�WHUPRILNDFLQLX�YDQGHQLX�QXPDWRPDV�
Lã� SDGXRGDPR�YDP]GåLR� SHU� DXWRPDWLQƳ� SDSLOG\PR� YRåWXYą�� âDOWDV� YDQGXR� NDUãWR�
YDQGHQV� UXRãLPXL� WLHNLDPDV� Lã� SDVWDWR� ãDOWR� YDQGHQWLHNLR� WLQNOR�� âLOXPRV� SXQNWR�
SDWDOSRVH� PRQWXRMDPDV� YDOGLNOLV� �PLQL� VHUYHULV��� 0LQL� VHUYHULV� WXUL� WXUơWL�
NRPXQLNDFLQLXV� NRPSRQHQWXV� VX� *356� DUED� (WKHUQHW� VąVDMRPLV�� NXULǐ� SDJDOED�
ãLOXPRV� DSVNDLWRV� LU� YDOG\PR� VLVWHPRV� GXRPHQ\V� SHUGXRGDPL� Ƴ� SDVWDWą�
DGPLQLVWUXRMDQþLRV� ƳPRQơV� HVDPą� (QHUJHWLQLǐ� UHVXUVǐ� DSVNDLWRV� LU� YDOG\PR�
LQIRUPDFLQĊ�VLVWHPą��âLOXPRV�SXQNWR�YDP]G\QDL�SOLHQLQLDL��$UPDWǌUD� LU� ƳUHQJLPDL�
ãLOXPLQLDPH�SXQNWH�SDGHQJLDPL�ãLOXPLQH�L]ROLDFLMD��âLOXPRV�SXQNWR�JDOLD�ãLOG\PXL�
LU�NDUãWR�YDQGHQV�UXRãLPXL�a������N:�

� ��NRPSOHNWDV �������� ��������

������
$WVLQDXMLQDQþLǐ�
HQHUJLMRV�ãDOWLQLǐ�
�VDXOơV��YơMR��

ƲUHQJLDPD� LNL� �����N:� VDXOơV� HOHNWULQơ� SULWDLN\WD� YHLNWL� VX� GYLSXVơV� DSVNDLWRV�
SODQX��6DXOơV�PRGXOLV� VWLNODV�VWLNODV�� VNDLGUXV�� MXRGL� UơPDL��PRQRNULVWDODV�a��YQW��
,QYHUWHULV��VX�LQWHUQHWLQLX�SULHGHOLX�� LãPDQXVLV�WLQNOR�VNDLWLNOLV��0RQWDYLPR�GDUEDL��

� ��NRPSOHNWDV �������� ��������



��

JHRWHUPLQơV�DU�
DHURWHUPLQơV�
HQHUJLMRV��ƳUHQJLPDV

'HWDOǌV� VSUHQGLPDL�� JDOLQJXPDV� �DSVNDLþLXRWDV�� NDG� J\YHQWRMDL� SDQDXGRWǐ� YLVą�
SDJDPLQWą� HOHNWURV� HQHUJLMą�� NXR� PDåLDX� WLHNLDQW� Ƴ� (62� VDXJRMLPXL�� SULLPDPL�
WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX�

������

âLOG\PR�VLVWHPRV�
DWQDXMLQLPDV�DU�
SHUWYDUN\PDV�
�EDODQVDYLPDV��
YDP]G\Qǐ�NHLWLPDV��
L]ROLDYLPDV��ãLOG\PR�
SULHWDLVǐ��WHUPRVWDWLQLǐ�
YHQWLOLǐ�ƳUHQJLPDV��
LQGLYLGXDOLǐ�ãLOXPRV�
DSVNDLWRV�SULHWDLVǐ�DU�
GDOLNOLǐ�VLVWHPRV�
ƳUHQJLPDV�

ƲUHQJLDPD�QDXMD�GYLYDP]Gơ�ãLOG\PR�VLVWHPD��1DXMRV�ãLOG\PR�VLVWHPRV�SULMXQJLPR�
YLHWD� ±ãLOXPLQLV� SXQNWDV�� 6WRYDL� LU� SULHYDGDL� SULH� SULHWDLVǐ� SULMXQJLDPL� DWYLUDLV�
SOLHQLQLDLV� SUHVXRMDPDLVLDLV� JDOYDQL]DYLPR� EǌGX� FLQNXRWDLV� YDP]GåLDLV�� âLOG\PR�
PDJLVWUDOơV�LãYHGåLRMDPRV�UǌVLR�SDOXEơMH��L]ROLXRMDPRV��WHUPRL]ROLDFLQLDLV�NHYDODLV�
VX�DOLXPLQLR�IROLMD��âLOG\PR�VLVWHPRV�PDJLVWUDOLǐ�SDJULQGLQơVH�DWãDNRVH�ƳUHQJLDPD�
XåGDURPRML�DUPDWǌUD��6WRYXRVH� ƳUHQJLDPD�XåGDURPRML� LU�EDODQVXRMDPRML�DUPDWǌUD��
WDLS� SDW� QXOHLGLPR� WULãDNLDL�� 1DPR� ODLSWLQơVH� ƳUHQJLDPL� QDXML� ãRQLQLR� SULMXQJLPR�
SOLHQLQLDL� UDGLDWRULDL�� %XWXRVH� VXPRQWXRMDPL� QDXML� ãRQLQLR� SULMXQJLPR� SOLHQLQLDL�
UDGLDWRULDL�� $QW� NLHNYLHQR� QDXMR� UDGLDWRULDXV� ƳUHQJLDPL� WHUPRVWDWLQLDL� YHQWLOLDL��
NXULH� OHLV� LQGLYLGXOLDL� UHJXOLXRWL� NLHNYLHQR� NDPEDULR� ãLOG\Pą� EHL� DXWRPDWLãNDL�
SDODLN\V� QRULPą� NDPEDULR� WHPSHUDWǌUą� �WHUPRVWDWLQLǐ� YHQWLOLǐ� JDOYRVH� QXPDW\WL�
JDP\NOLQLDL� XåEORNDYLPR� ƳWDLVDL�� QHOHLGåLDQW\V� WHUPRVWDWą� QXVWDW\WL� åHPHVQHL� QHL�
���&� SDWDOSRV� WHPSHUDWǌUDL��� 7HUPRVWDWLQLDL� YHQWLOLDL� WXUL� WXUơWL� JDOLP\EĊ�
SURJUDPXRWL� LU� NRQWUROLXRWL� SDWDOSRVH� HVDQþLǐ� UDGLDWRULǐ� WHPSHUDWǌUą�� âLOXPD�
ODLSWLQơMH� UHJXOLXRMDPD� VX� LãDQNVWLQLR� QXVWDW\PR� WHUPRVWDWLQLDLV� YHQWLOLDLV��
äHPLDXVLRVH�PDJLVWUDOơV� YDP]G\Qǐ� YLHWRVH� ƳUHQJLDPL� YDQGHQV� QXOHLGLPR� þLDXSDL��
DXNãþLDXVLRVH� ± DXWRPDWLQLDL� QXRULQWRMDL�� 6LVWHPRMH� VXPRQWXRWL� DXWRPDWLQLDL�
EDODQVLQLDL� YHQWLOLDL� LU� DWMXQJLPR� YHQWLOLDL� VX� GUHQDåR� IXQNFLMD�� $QW� EDODQVLQLǐ�
YHQWLOLǐ�VXPRQWXRMDPL�WHUPRVWDWLQLDL�HOHPHQWDL��NXULH�UHJXOLXRMD�VWRYǐ�WHPSHUDWǌUą��
'YLYDP]GơMH� VLVWHPRMH� VUDXWDV� \UD� NLQWDPDV�� SULNODXVRPDL� QXR� ãLOXPRV� SRUHLNLR��
.DG XåVLGDUDQW�WHUPRVWDWLQLDPV�HOHPHQWDPV�VUDXWDV�QHQXWHNơWǐ�Ƴ�NDLP\Qǐ�ãLOG\PR�
SULHWDLVXV�� VWRYǐ� DSDþLRMH� PRQWXRMDPL� DXWRPDWLQLDL� EDODQVLQLDL� YHQWLOLDL��
VXVLGHGDQW\V� Lã� EDODQVLQLR� YHQWLOLR� LU� VOơJLR� SHUNU\þLR� UHJXOLDWRULDXV� 1XPDW\WD�
LQGLYLGXDOL� ãLOXPRV� DSVNDLWD� DQW� NLHNYLHQR� UDGLDWRULDXV� ƳUHQJLDQW� ãLOXPRV�GDOLNOLXV�
VX�ƳUDQJD�GXRPHQǐ�QXVNDLW\PXL�QXRWROLQLX�EǌGX��-ǐ�SDJULQGX�EXV�DSVNDLþLXRMDPL�LU�
SDVNLUVWRPL�PRNHVþLDL�Xå�ãLOXPRV�HQHUJLMą� 3R�PRQWDYLPR�VLVWHPD�VXUHJXOLXRMDPD�
LU� LãEDQGRPD�� 'HWDOǌV� VSUHQGLPDL� UHLNDOLQJL� ãLOG\PR� VLVWHPRV� PRGHUQL]DYLPXL�
QXVWDWRPL�WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX��
âLOG\PR�VLVWHPRV�VWRYǐ�VNDLþLXV�a ���YQW���a���YQW��� WLHNLPR��a���YQW��� JUƳåWDPR���
UDGLDWRULǐ�VNDLþLXV�a ����YQW���EHQGUDV�JDOLQJXPDV�DSLH�����N:���ãLOG\PR�VLVWHPRV�
VWRYǐ� LOJLV� a ����� P�� ãLOG\PR� VLVWHPRV� YDP]G\Qǐ� LOJLV� EHQGURMR� QDXGRMLPR�
SDWDOSRVH� a ����P�� L]ROLXRMDPǐ� ãLOG\PR� VLVWHPRV�PDJLVWUDOLQLǐ� YDP]GåLǐ� LOJLV� a
����P� .LHNLV��J\YHQDPǐMǐ�SDWDOSǐ�ãLOGRPDV�SORWDV�± �������Pð�

� ��NRPSOHNWDV ��������� ���������

������
.DUãWR�YDQGHQV�
VLVWHPRV�SHUWYDUN\PDV��
DWQDXMLQLPDV��

$WOLHNDQW� NDUãWR� YDQGHQV� VLVWHPRV� UHPRQWR� GDUEXV�� QXPDWRPD� SDNHLVWL� NDUãWR�
YDQGHQV� VLVWHPRV� PDJLVWUDOLQLXV� YDP]G\QXV�� VWRYXV� LU� Mǐ� L]ROLDFLMą�� $QW� NDUãWR�
YDQGHQV�VLVWHPRV�FLUNXOLDFLQLǐ�VWRYǐ�PRQWXRMDPL�WHUPLQLR�EDODQVDYLPR�YHQWLOLDL�VX�

� ��NRPSOHNWDV �������� ��������



��

YDP]G\Qǐ�NHLWLPDV�LU�
�DU��L]ROLDYLPDV

WHUPLQơV�GH]LQIHNFLMRV� IXQNFLMD��'DUEǐ�DSLPW\V� LU� VSUHQGLPDL� WLNVOLQDPL� WHFKQLQLR�
GDUER�SURMHNWR�UXRãLPR�PHWX��
.DUãWR� YDQGHQV� VWRYǐ� LOJLV� a ���P�� NDUãWR� YDQGHQV� YDP]G\Qǐ� LOJLV� EHQGURMR�
QDXGRMLPR� SDWDOSRVH� a� ���P�� L]ROLXRMDPǐ� NDUãWR� YDQGHQV� VLVWHPRV� PDJLVWUDOLQLǐ�
YDP]GåLǐ�LOJLV�a����P�

������
1DWǌUDOLRV�YơGLQLPR�
VLVWHPRV�VXWYDUN\PDV�
DUED�SHUWYDUN\PDV

9ơGLQLPR� NDQDODL� VXWYDUNRPL�� GH]LQIHNXRMDPL� �DWVLåYHOJLDQW� Ƴ� /5� $SOLQNRV�
PLQLVWUR� ����������� ƳVDN\PX� 1U�'������ SDWYLUWLQWR� 'DXJLDEXþLR� QDPR�
DWQDXMLQLPR� �PRGHUQL]DYLPR��SURMHNWR� UHQJLPR� WYDUNRV� DSUDãR����S����9LUãXWLQơMH�
YơGLQLPR�NDQDOǐ�GDO\MH�WUDXNDL�SDJHULQWL�SDãDOLQDPRV�GLUEWLQDL�ƳUHQJWRV�NOLǌW\V��MHL�
UHLNDOLQJD� ± SDDXNãWLQDPL�� $QW� YHQWLOLDFLMRV� NDPLQơOLǐ� ƳUHQJLDPL� YơGLQLPR�
GHIOHNWRULDL�

� ���EXWDL ������� �����

������
,QGLYLGXDOLǐ�
UHNXSHUDWRULǐ�
ƳUHQJLPDV

%XWXRVH�1U�����������������������������������NLHNYLHQDPH�J\YHQDPDMDPH�NDPEDU\MH��
ƳUHQJLDPL� GHFHQWUDOL]XRWR� YơGLQLPR� ƳUHQJLQLDL� VX� (&� YHQWLOLDWRULXPL� LU� ãLOXPRV�
DWJDYLPX�� ƲUHQJLQLDL� VX� LQWHJUXRWD� DXWRPDWLND� PRQWXRMDPL� VLHQRMH�� UHJXOLXRMDPDV�
QH�PDåHVQLV�QHL�WULMǐ�SDGơþLǐ�QDãXPDV�� VX�SDYDUD�XåGDURPRPLV�RUR�åDOLX]ơPLV��QH�
PDåHVQLV�QHL�����HIHNW\YXPDV��ƲUHQJLQLDL�WXUL�WXUơWL�QH�PDåLDX�QHL�VHSW\QLV�GDUER�
UHåLPXV�� (VDQW� WHFKQLQLDL� JDOLP\EHL�� ƳUHQJLQLDL� PRQWXRMDPL� YHQWLOLXRMDPR�
IDVDGR�VLVWHPRMH��QDXGRMDQW�ãRQLQLXV�SDMXQJLPXV�

�

'HFHQWUDOL]XRWDV�
YơGLQLPDV�

ƳUHQJLDPDV���
EXWXRVH�
�a��YQW���

������� ������

�������
6XWDSGLQWR��SORNãþLR��
VWRJR�ãLOWLQLPDV��VWRJR�
GDQJRV�ƳUHQJLPDV

$SãLOWLQDPDV� SDVWDWR� VXWDSGLQWDV� VWRJDV� �WDLS� SDW� YLUãXWLQLǐ� EDONRQǐ� VWRJHOLDL���
SDNHLþLDPD� HVDPD� VWRJR� GDQJD�� 3ULHã� DWOLHNDQW� ãLOWLQLPR� GDUEXV�� HVDPDV� GDQJRV�
SDYLUãLXV�SDUXRãLDPDV�� LãSMDXVWRPRV��SǌVOơV���QHO\JXPDL��SDãDOLQDPRV�DWSO\ãXVLRV�
YLHWRV��SO\ãLDL�LãSMDXVWRPL�� LãYDORPL�LU�XåNOLMXRMDPL�� LãWDLVRPL�VWRJR�QXRO\GåLDL� LNL�
UHLNDODYLPǐ� UXORQLQHL� GDQJDL�� 9LUã� WHUPRL]ROLDFLQLR� VOXRNVQLR� ƳUHQJLDPD� ��Mǐ�
VOXRNVQLǐ�SULO\GRPRML�SROLPHULQơ�ELWXPLQơ�GDQJD��(VDPL�YơGLQLPR�NDPLQơOLDL� DQW�
VWRJR�VXUHPRQWXRMDPL��MHL�UHLNDOLQJD�SDDXNãWLQDPL���DSVNDUGLQDPL��3DDXNãWLQDPL�LU�
DSãLOWLQDPL�HVDPL�SDUDSHWDL��3DUDSHWDL�LU�YơGLQLPR�NDPLQơOLǐ�VWRJHOLDL�DSVNDUGLQDPL�
QDXMDL�� ƲUHQJLDPRV� NRSơþLRV�� 3DNHLþLDPRV� ƳODMRV�� $WQDXMLQDPL�NHLþLDPL� OLHWDXV�
QXRWHNǐ� QXR� VWRJR� ãDOLQLPR� VWRYDL� EHL� PDJLVWUDOLQLDL� YDP]G\QDL� UǌV\MH� LU�
SDMXQJLPDV� Ƴ� OLHWDXV� VXULQNLPR� ãXOLQLXV�� 3DNHLþLDPL� VWRYDL� Ƴ� DWLWLQNDPR� GLDPHWUR�
QDXMXV� EHWULXNãPLXV� YDP]GåLXV�� $WOLNXV� VWRJR� DWQDXMLQLPR� GDUEXV� DWVWDWRPD�
åDLERVDXJRV VLVWHPD� SDVWDWH�� $SãLOWLQLPXL� QDXGRMDPRV� PHGåLDJRV� WLSDV� LU�
UHLNDOLQJDV�VWRULV��GHWDOǌV�WHFKQLQLDL�VSUHQGLPDL�SDUHQNDPL�UHQJLDQW�WHFKQLQƳ�GDUER�
SURMHNWą��$SãLOWLQWR�SDVWDWR�VWRJR�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�WXUL�DWLWLNWL�675�
������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³�
NHOLDPXV�UHLNDODYLPXV��W�\��VWRJR�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�WXUL�EǌWL�8�������
�:�P�.��

�����
6XWDSGLQWR�VWRJR�
NLHNLV�a������Pð

�������� �����

�������
,ãRULQLǐ�VLHQǐ�
ãLOWLQLPDV��ƳVNDLWDQW�
VLHQǐ�NRQVWUXNFLMRV�

,ãRULQơV� VLHQRV� ãLOWLQDPRV� ƳUHQJLDQW� YHQWLOLXRMDPą� IDVDGą� $WOLHNDPDV LãRULQLǐ�
VLHQǐ� ãLOWLQLPDV� ƳVNDLWDQW� LU� NRQVWUXNFLMǐ� GHIHNWǐ� SDãDOLQLPą� �ƳWUǌNLPǐ�� VLǌOLǐ�
WDLV\PDV��NLWDV�UHPRQWDV���âLOWLQDPL�SDYLUãLDL�WXUL�EǌWL�WLQNDPDL�SDUXRãWL��$QW�IDVDGǐ�

�����
9HQWLOLXRMDPR�
IDVDGR�NLHNLV�
a�������Pð�

��������� ������



��

GHIHNWǐ�SDãDOLQLPą� HVDQW\V�LQåLQHULQLDL�ƳUHQJLQLDL�LãVDXJRPL��HVDQW�SRUHLNLXL�DWNHOLDPL��SHUPRQWXRMDPL�
DQW� QDXMDL� ƳUHQJWRV� DSGDLORV�� 3ULHã� SDVWDWR� VLHQǐ� ãLOWLQLPR� GDUEXV� EǌWLQD� QXPDW\WL�
YLVǐ�HOHNWURV�ƳUHQJLQLǐ�DWLWUDXNLPą��âLOWLQDPRV�VLHQRV�NRQVWUXNFLMą�VXGDUR��NDUNDVDV��
DSGDLORV� PHGåLDJD� LU� ãLOXPRV� L]ROLDFLMRV� PHGåLDJRV� �SDUHQNDPD� WHFKQLQLR� GDUER�
SURMHNWR� UHQJLPR� PHWX��� 9HQWLOLXRMDPRMR� IDVDGR� VLVWHPRMH� WDUS� ãLOWLQDPRMR�
VOXRNVQLR�LU�IDVDGR�DSGDLORV�IRUPXRMDVL�DNW\YXV�RUR�NDQDODV��1DWǌUDOXV�RUR�VUDXWDV�
ãLDPH�NDQDOH�XåWLNULQD�YHQWLOLDFLMą��NXUL�SDãDOLQD�GUơJPĊ�Lã�ãLOWLQDPRMR�VOXRNVQLR�LU�
VLHQǐ� LU� WDLS� XåNHUWD� NHOLą� ãLOXPą� VDXJDQþLǐ� ãLOWLQDPǐMǐ� VDY\ELǐ� VXPDåơMLPXL��
9HQWLOLXRMDPR�IDVDGR�DSGDLOD�� DNPHQV�PDVơV�SO\WHOơV��SLOQDL�KRPRJHQLQơV��QH�
SORQHVQơV�QHL����PP��SO\WHOLǐ�PDWPHQLV�GHULQWL�VX�XåVDNRYX�� ,NL�SLUPR�DXNãWR�
ODQJR� YLUãDXV� DSGDLORV� PHGåLDJD� WXUL� EǌWL� VX� SDWYDULD� DSVDXJD� QXR� JUDILWL�
$SãLOWLQDPL� DQJRNUDãþLDL� DSOLQN� ODQJXV� LU� GXULV�� .HLþLDPRV� YLVǐ� ODQJǐ� LãRULQơV�
SDODQJơV��SULHã�WDL�DSãLOWLQDQW�DSDþLą���9LVRV�EDONRQǐ�LãRULQơV�DWLWYDURV��EDONRQLQơV�
SORNãWơV��VLHQHOơV�NUDãWDL�EHL�GXJQDV��UHPRQWXRMDPRV��VWLSULQDPRV��ãLOWLQDPRV��NDG�
EǌWǐ� SDQDLNLQWL� LOJLQLDL� ãLOXPRV� WLOWHOLDL� EDONRQLQLǐ� SORNãþLǐ� LU� VLHQRV� VDQGǌURMH��
$WVWDWRPDV� EDONRQǐ� SORNãWơV� SDJULQGR� QXRO\GLV�� ƳUHQJLDPD� KLGURL]ROLDFLMD� DQW�
LãO\JLQDPRMR�EHWRQR�VOXRNVQLR�LU�NW���GHWDOǌV�VSUHQGLPDL�SULLPDPL�WHFKQLQLR�GDUER�
SURMHNWR�UHQJLPR�PHWX���$SãLOWLQDPRV�VWLNOLQDPǐ�EDONRQǐ��ORGåLMǐ��YLGLQơV�VLHQRV�
�ƳUHQJLDPD� WLQNXRMDPD� VLHQǐ� ãLOWLQLPR� VLVWHPD��� (VDPL� J\YHQDPǐMǐ� SDWDOSǐ�
EDONRQǐ��ORGåLMǐ��DSWYơULPDL�GHPRQWXRMDPL�LU�ƳUHQJLDPL�DSãLOWLQWL��DSGDLOD�Lã�DELHMǐ�
SXVLǐ�� EDONRQǐ� DSWYơULPDL�� (VDPD� EHQGUǐ� EDONRQǐ� �GåLRY\NOǐ�� DSWYơULPR� VLHQD�
QXYDORPD� QXR� HVDPǐ� WHUãDOǐ� �GXONLǐ�� SXUYR�� VDPDQǐ�� SHOơVLR��� ãLXRV� WHUãDOXV�
SDãDOLQWL� DXNãWR� VOơJLR� SORYLPX� LU� FKHPLQLDLV� SORYLNOLDLV� �NRQNUHWXV� SDãDOLQLPR�
EǌGDV�SDUHQNDPDV�WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX���3DQDLNLQDPL�HVDPL�VHQL�
EHQGUǐ�EDONRQǐ�DSWYơULPR�VLHQRV�GDåDL��SDUXRãLDPDV�HVDPDV�SDYLUãLXV� LU�GDåRPDV�
IDVDGLQLDLV� GDåDLV� WLQNDQþLDLV� EHWRQR� NRQVWUXNFLMRPV� GDå\WL�� %HQGUǐ� EDONRQǐ�
�GåLRY\NOǐ��YLGLQơMH� SXVơMH�SULH� DSWYơULPǐ� VLHQXWơV� ƳUHQJLDPDV� WLQNOHOLV� �JURWHOơV��
DSVDXJDL�QXR�SDXNãþLǐ���6XUHPRQWXRMDPRV�ƳơMLPǐ�Ƴ�ODLSWLQHV�DWLWYDURV��$SãLOWLQDPRV�
Lã� YLGDXV�SDJDOELQLǐ�SDWDOSǐ� �NRQWHLQHULQLǐ�� VLHQRV�� NXULRV� ULERMDVL� VX� ãLOGRPRPLV�
SDWDOSRPLV�� ,ãRULQLǐ� VLHQǐ� ãLOWLQLPR� GDUEDPV� WXUL� EǌWL� QDXGRMDPD� LãRULQơ�
WHUPRL]ROLDFLQơ� VLVWHPD� �VWDW\EYLHWơMH� YHUWLNDOLǐ� DWLWYDUǐ�� WDLS� SDW� KRUL]RQWDOLǐ� DU�
SDVYLUXVLǐ� QXR� NULWXOLǐ� DSVDXJRWǐ� DWLWYDUǐ� LãRUơMH� ƳUHQJLDPD� VLHQǐ� DSãLOWLQLPR� LU�
DSGDLORV�VLVWHPD���NXULą�WXUL�VXGDU\WL�NDLS�YLHQR�JDPLQWRMR�VWDW\ERV�SURGXNWDV�ULQNDL�
SDWHLNWDV� VWDW\ERV� SURGXNWǐ� ULQNLQ\V� �NRPSOHNWDV��� WXULQWLV� (XURSRV� WHFKQLQƳ�
ƳYHUWLQLPą� LU� SDåHQNOLQWDV� &(� åHQNOX�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV� WHUPRL]ROLDFLQơPV� VLVWHPRPV� ãLV� ULQNLQ\V� �NRPSOHNWDV��� WXULQWLV�
QDFLRQDOLQƳ� WHFKQLQƳ� ƳYHUWLQLPą�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV�WHUPRL]ROLDFLQơPV�VLVWHPRPV� PLQơWRV�VLVWHPRV�WXUL�EǌWL�VXSURMHNWXRWRV�
QDXGRMDQW�DWVNLUXV�QXVWDW\WD�WYDUND�&(�åHQNOX�åHQNOLQDPXV�VWDW\ERV�SURGXNWXV�DUED�

7LQNXRMDPR�
IDVDGR��ãLOWLQDPǐ�
EDONRQǐ�YLGLQLǐ�
VLHQǐ��NLHNLV�
a�������Pð�

âLOWLQDPǐ�
EDONRQǐ�SORNãþLǐ�
NLHNLV�a������Pð�

$SãLOWLQWǐ�
EDONRQǐ�
DSWYơULPǐ�

ƳUHQJLPR�NLHNLV�
a������Pð

%HQGUǐ�EDONRQǐ�
�GåLRY\NOǐ��

DSWYơULPR�VLHQRV�
NLHNLV�a������Pð�
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�QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV� VXGơWLQơPV� WHUPRL]ROLDFLQơPV� VLVWHPRPV��
WXULQWLV� QDFLRQDOLQƳ� WHFKQLQƳ� ƳYHUWLQLPą�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV�WHUPRL]ROLDFLQơPV�VLVWHPRPV��PLQơWRV�VLVWHPRV�WXUL�EǌWL�VXSURMHNWXRWRV�
QDXGRMDQW� DWVNLUXV� QXVWDW\WD� WYDUND� &(� åHQNOX� åHQNOLQDPXV� LU� �DU�� NLWXV VWDW\ERV�
SURGXNWXV�� $SãLOWLQWǐ� VLHQǐ� ãLOXPRV� SHUGDYLPR� NRHILFLHQWDV� WXUL� DWLWLNWL� 675�
������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³�
NHOLDPXV� UHLNDODYLPXV��0HGåLDJǐ� LU� DSGDLORV� WLSDV� SDUHQNDPDV� WHFKQLQLR� GDUER�
SURMHNWR�UHQJLPR�PHWX�

�������

&RNROLR�ãLOWLQLPDV��
ƳVNDLWDQW�FRNROLR�
NRQVWUXNFLMRV�GHIHNWǐ�
SDãDOLQLPą��HOHNWURV��
GXMǐ�DU�NLWǐ�VLVWHPǐ�DU�
ƳUHQJLPǐ�QXR�
ãLOWLQDPRV�VLHQRV�
�FRNROLR��DWLWUDXNLPą�

$WOLHNDPDV FRNROLR� ãLOWLQLPDV� ƳVNDLWDQW� LU� NRQVWUXNFLMǐ� GHIHNWǐ� SDãDOLQLPą�
�ƳWUǌNLPǐ�� VLǌOLǐ� WDLV\PDV�� NLWDV� UHPRQWDV��� âLOWLQDPL� SDYLUãLDL� WXUL� EǌWL� WLQNDPDL�
SDUXRãWL� �HVDQW\V� LQåLQHULQLDL� ƳUHQJLQLDL� LãVDXJRPL�� HVDQW� SRUHLNLXL� DWNHOLDPL��
SHUPRQWXRMDPL� DQW� QDXMDL� ƳUHQJWRV� DSGDLORV�� QXPDW\WL� YLVǐ� HOHNWURV� ƳUHQJLQLǐ�
DWLWUDXNLPą� LU� W�W���� $WOLHNDPL FRNROLR� DQWåHPLQơV� LU� SRåHPLQơV� GDOLHV� �ƳJLOLQWRV� Ƴ�
åHPĊ� WHQNLQDQW� QRUPDW\YLQLXV� UHLNDODYLPXV�� QH� PDåLDX� ���� P�� ãLOWLQLPR� GDUEDL��
SDPDWDL� SDGHQJLDPL� KLGURL]ROLDFLMD�� ƳUHQJLDPDV� WHUPRL]ROLDFLQLV� VOXRNVQLV� EHL�
DQWåHPLQơV� GDOLHV� DSGDLOD� DNPHQV� PDVơV� SO\WHOơPLV�� 5ǌVLR� ODQJDL� SDQDLNLQDPL�
�SDOLHNDPDV� WLN� ãLOXPRV� SXQNWR� ODQJDV��� &RNROLQơMH� GDO\MH� ƳUHQJLDPRV� GYLSXVơV�
YơGLQLPR� JURWHOơV� VX� WHUPRVWDWX� �NLãHQLQLV� ILOWUDV�� UHJXOLXRMDPD� RUR� WUDXNRV�
XåVNODQGD��WHUPRVWDWLQLR�YRåWXYR�SUDODLGXPDV�NLQWDQWLV�HVDQW����&�LNL�����&��SLOQDL�
XåVLGDUĊV� HVDQW� ���&�SLOQDL� DWVLGDUĊV� HVDQW� ����&�� ODXNR� JURWHOơ� � PXOWLIXQNFLQơ��
UHJXOLXRMDPD��NYDGUDWLQơ�VX�SULHãYơMLQH��NULWXOLǐ��NRQGHQVDWR�VXVLGDU\PR�DSVDXJD��
UǌVLR� SDWDOSǐ� YơGLQLPXL�� &RNROLR� ãLOWLQLPR� GDUEDPV� WXUL� EǌWL� QDXGRMDPD� LãRULQơ�
WHUPRL]ROLDFLQơ� VLVWHPD� �VWDW\EYLHWơMH� YHUWLNDOLǐ� DWLWYDUǐ�� WDLS� SDW� KRUL]RQWDOLǐ� DU
SDVYLUXVLǐ� QXR� NULWXOLǐ� DSVDXJRWǐ� DWLWYDUǐ� LãRUơMH� ƳUHQJLDPD� VLHQǐ� DSãLOWLQLPR� LU�
DSGDLORV�VLVWHPD���NXULą�WXUL�VXGDU\WL�NDLS�YLHQR�JDPLQWRMR�VWDW\ERV�SURGXNWDV�ULQNDL�
SDWHLNWDV� VWDW\ERV� SURGXNWǐ� ULQNLQ\V� �NRPSOHNWDV��� WXULQWLV� (XURSRV� WHFKQLQƳ�
ƳYHUWLQLPą LU� SDåHQNOLQWDV� &(� åHQNOX�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV� WHUPRL]ROLDFLQơPV� VLVWHPRPV� ãLV� ULQNLQ\V� �NRPSOHNWDV��� WXULQWLV�
QDFLRQDOLQƳ� WHFKQLQƳ� ƳYHUWLQLPą�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV�WHUPRL]ROLDFLQơPV�VLVWHPRPV� PLQơWRV�VLVWHPRV�WXUL�EǌWL�VXSURMHNWXRWRV�
QDXGRMDQW�DWVNLUXV�QXVWDW\WD�WYDUND�&(�åHQNOX�åHQNOLQDPXV�VWDW\ERV�SURGXNWXV�DUED�
�QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV� VXGơWLQơPV� WHUPRL]ROLDFLQơPV� VLVWHPRPV��
WXULQWLV� QDFLRQDOLQƳ� WHFKQLQƳ� ƳYHUWLQLPą�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV�WHUPRL]ROLDFLQơPV�VLVWHPRPV��PLQơWRV�VLVWHPRV�WXUL�EǌWL�VXSURMHNWXRWRV�
QDXGRMDQW� DWVNLUXV� QXVWDW\WD� WYDUND� &(� åHQNOX� åHQNOLQDPXV� LU� �DU�� NLWXV VWDW\ERV�
SURGXNWXV� $SãLOWLQWR� FRNROLR� ãLOXPRV� SHUGDYLPR� NRHILFLHQWDV� WXUL� DWLWLNWL� 675�
������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³�
NHOLDPXV� UHLNDODYLPXV��0HGåLDJǐ� LU� DSGDLORV� WLSDV� SDUHQNDPDV� WHFKQLQLR� GDUER�
SURMHNWR�UHQJLPR�PHWX�
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&RNROLR�ãLOWLQLPR�
NLHNLV�

�DQWåHPLQơV�
GDOLHV��

a������Pð

&RNROLR�ãLOWLQLPR�
NLHNLV�
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�������
1XRJULQGRV�
VXWYDUN\PDV

$WVWDWRPD� �ƳUHQJLDPD�� QXRJULQGD� Lã� EHWRQLQLǐ� WULQNHOLǐ� DSOLQN� YLVą� SDVWDWą�
�QXDUGRPD� HVDPD� QXRJULQGD�� QXNDVDPDV� JUXQWDV�� NORMDPDV� åY\UR� SDJULQGDV��
LãO\JLQDPDVLV� VOXRNVQLV�� NORMDPRV� EHWRQLQơV� WULQNHOơV� LU� W�W���� DWVRGLQDPD� SDåHLVWD�
UHPRQWR� PHWX� YHMD�� 1XRJULQGRV� SORWLV� a������ FP�� %HWRQLQơV� WULQNHOơV� NORMDPRV�
XåWLNULQDQW�QDWǌUDOǐ�OLHWDXV�YDQGHQV�QXWHNơMLPą�QXR�SDVWDWR�

�
1XRJULQGRV�

NLHNLV�a������P� ������� �����

�������

%DONRQǐ�DU�ORGåLMǐ�
ƳVWLNOLQLPDV��ƳVNDLWDQW�
HVDPRV�EDONRQǐ�DU�
ORGåLMǐ�NRQVWUXNFLMRV�
VXVWLSULQLPą�LU��DU��
QDXMRV�ƳVWLNOLQLPR�
NRQVWUXNFLMRV�ƳUHQJLPą�
SDJDO�YLHQą�SURMHNWą

9LVL� J\YHQDPǐMǐ� SDWDOSǐ� EDONRQDL� �ORGåLMRV�� VWLNOLQDPL� SDJDO� YLHQLQJą� SURMHNWą��
,QYHVWLFLMǐ� SODQH� QXPDWRPDV� YLVǐ� HVDPǐ� ���� YQW�� EDONRQǐ� QDXMDV� ƳVWLNOLQLPDV�
�UHQJLDQW� WHFKQLQƳ� GDUER� SURMHNWą� ƳYHUWLQWL� JDOLP\EHV� LãVDXJRWL� HVDPXV� ƳVWLNOLQWXV�
EDONRQXV��� %DONRQDL� VWLNOLQDPL� 39&� SURILOLǐ� ODQJDLV�� 6WLNOR� SDNHWDL� ± Lã� GYLHMǐ�
VWLNOǐ�� Lã� NXULǐ� YLHQDV� VHOHNW\YLQLV�7DUSDV� WDUS� VWLNOǐ� XåSLOGRPDV� DUJRQR� GXMRPLV��
$UJRQDV�\UD�EORJHVQLV�ãLOXPRV�ODLGLQLQNDV��WRNLH�ODQJDL�PDåLDX�UDVRMD��*\YHQDPǐMǐ�
SDWDOSǐ� EDONRQǐ� VWLNOLQLPR� NRQVWUXNFLMD� PRQWXRMDPD� QXR� EDONRQR� DSWYơULPR� LNL�
OXEǐ�� 9DUVWRPǐ� GDOLǐ� NLHNLV� WXUL� DWLWLNWL� QRUPLQLXV� UHLNDODYLPXV� LU�� NDG� EǌWǐ�
JDOLP\Eơ�VWLNOXV�LãYDO\WL�Lã�LãRUơV�

����
6WLNOLQDPǐ�

EDONRQǐ�NLHNLV�
a������Pð
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%HQGURMR�QDXGRMLPR�
SDWDOSRVH�HVDQþLǐ�
ODQJǐ�NHLWLPDV�
�ƳVNDLWDQW�DSGDLORV�
GDUEXV�

.HLþLDPL�VHQL�ODLSWLQLǐ�EDONRQǐ��GåLRY\NOǐ��ODQJDL�LU�GXU\V�EHL�UǌVLR�ODQJDL��ãLOXPRV�
SXQNWR� SDWDOSRV� QDXMDLV� 39&� SURILOLǐ� ODQJDLV� �åLǌUơWL� SULHGą� 1U���� ,� SDNHWDV��
/DQJǐ�SURILOLDL� � EDOWRV� VSDOYRV��YLHQDV� Lã� VWLNOǐ� VX� VHOHNW\YLQH�GDQJD��6NLUVW\PDV�
DQDORJLãNDV� NHLþLDPLHPV� ODQJDPV�� 9DUVWRPǐ� GDOLǐ� NLHNLV� DWLWLQND QRUPLQLXV�
UHLNDODYLPXV��$WVWDWRPD�DQJRNUDãþLǐ�DSGDLOD��NHLþLDPRV�YLGLQơV�SDODQJơV��3DNHLVWǐ�
ODQJǐ� FKDUDNWHULVWLNRV� WXUL� WHQNLQWL� 675� ������������� Ä3DVWDWǐ� HQHUJLQLR�
QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³� ãLRPV� DWLWYDURPV� NHOLDPXV�
UHLNDODYLPXV��W�\��Mǐ�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�QH�GLGHVQLV�QHL�8����:�P�.�
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.HLþLDPǐ�ODQJǐ�
NLHNLV�a������Pð
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%HQGURMR�QDXGRMLPR�
ODXNR�GXUǐ��ƳơMLPR��
WDPEǌUR��EDONRQǐ��
UǌVLR��NRQWHLQHULQơV��
ãLOXPRV�SXQNWR��
NHLWLPDV��ƳVNDLWDQW�
DSGDLORV�GDUEXV�

.HLþLDPRV� ƳơMLPǐ� Ƴ� ODLSWLQHV�� ƳơMLPǐ� Ƴ� UǌVLXV�� ƳơMLPǐ� Ƴ� EHQGUR� QDXGRMLPR� SDWDOSDV�
�NRQWHLQHULQơV���SDWHNLPR�DQW�VWRJR�GXU\V��HYDNXDFLQơV�ODLSWLQơV�LU�YLGDXV�WDPEǌUR�
GXU\V�� ƲơMLPǐ� Ƴ� ODLSWLQHV� GXU\V� ± PHWDOLQơV�� DSãLOWLQWRV�� VX� VWLNOR� SDNHWX� LU�
HOHNWURPDJQHWLQơPLV� VS\QRPLV��NODYLDWǌUD� LU�PDJQHWLQLDLV� UDNWHOLDLV�� ƲơMLPǐ� Ƴ� UǌVƳ��
ƳơMLPǐ� Ƴ� EHQGUR� QDXGRMLPR�SDWDOSDV� �NRQWHLQHULQơV�� LU� SDWHNLPR�DQW� VWRJR�GXU\V� �
PHWDOLQơV�DSãLOWLQWRV�VX�SDSUDVWD�FLOLQGULQH�VS\QD��(YDNXDFLQơV�ODLSWLQơV�LU�WDPEǌUR�
GXU\V� � SODVWLNLQơV��9LVRV�GXU\V�VXNRPSOHNWXRWRV�VX�SULWUDXNơMDLV��GXUǐ�DWPXãơMDLV�
LU� DWUDPLQơPLV� NRMHOơPLV�� 'XUǐ ãLOXPRV� SHUGDYLPR� NRHILFLHQWDV� WXUL� DWLWLNWL 675�
������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³�
NHOLDPXV� UHLNDODYLPXV�� /DXNR� GXULPV� PHFKDQLQLR� SDWYDUXPR� NODVơ�� DWVSDUXPDV�
NDUWRWLQLDP� YDUVW\PXL� FLNODL�NODVơ�� RUR� VNYHUEWLHV� NODVơ�� RUR� JDUVR� L]ROLDFLMRV�
URGLNOLV�LU�NLWL�SDUDPHWUDL�WXUL�DWLWLNWL�QRUPLQLXV�UHLNDODYLPXV�
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0HWDOLQLǐ�GXUǐ�
NLHNLV���YQW�
��a�����Pð�

3ODVWLNLQLǐ�GXUǐ�
NLHNLV����YQW�
��a�����Pð�
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ƲơMLPR�ODLSWǐ�UHPRQWDV�
LU�SULWDLN\PDV�
QHƳJDOLǐMǐ�SRUHLNLDPV�
�SDQGXVR�ƳUHQJLPDV�

6XWYDUNRPRV�ƳơMLPǐ�Ƴ�SDVWDWą�DLNãWHOơV��ƲUHQJLDPDV��DWVWDWRPDV��EHWRQLQLǐ�DLNãWHOLǐ�
SDJULQGDV��MLV�WXUL�EǌWL�WYLUWDV��O\JXV��EH�GHIRUPDFLMǐ��$WVWDW\WDV�EHWRQLQLV�SDJULQGDV�
JUXQWXRMDPDV�� %ǌWLQD� KLGURL]ROLXRWL� EHWRQą� SULHã� NOLMXRMDQW� SO\WHOHV�� $LNãWHOơ�
ƳUHQJLDPD� VX� ����� QXRO\GåLX� YDQGHQV� QXWHNơMLPXL�� ƲơMLPǐ� DLNãWHOơV� NOLMXRMDPRV�
SO\WHOơPLV�� NXULǐ� VOLGXPR� NODVơ� QH� PDåHVQơ� QHL� 5���� 3O\WHOơV� WXUL� EǌWL� DWVSDULRV�

� ��ODLSWLQơV ������� ������
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GLOLPXL��OHQJYDL�YDORPRV��PDåDV�ƳJHULDPXPDV��LNL������DWVSDULRV�ãDOþLXL��ƲUHQJLDPL�
SDQGXVDL�

�������

%XWǐ�LU�NLWǐ�SDWDOSǐ�
ODQJǐ�LU�EDONRQǐ�GXUǐ�
NHLWLPDV�PDåHVQLR�
ãLOXPRV�SUDODLGXPR�
ODQJDLV��ƳVNDLWDQW�
DSGDLORV�GDUEXV�

(VDPL� VHQL� ODQJDL� LU� EDONRQǐ� GXU\V� EHL� GDOLV� SODVWLNLQLǐ� �SDJDO� J\YHQWRMǐ�
SDJHLGDYLPą��� NXULH� \UD� SR� QXPDW\WDLV� VWLNOLQWL� EDONRQDLV�� NHLþLDPL� Ƴ� QDXMXV��
SODVWLNLQLXV��åLǌUơWL�SULHGą�1U���� ,�SDNHWDV���NXULǐ�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�
QH�GLGHVQLV�QHL�8����:�P�.��
(VDPL� VHQL� ODQJDL LU� EDONRQǐ� GXU\V EHL GDOLV� SODVWLNLQLǐ� �SDJDO� J\YHQWRMǐ�
SDJHLGDYLPą���NXULH�ULERMDVL�VX�LãRUH��NHLþLDPL�Ƴ�QDXMXV�SODVWLNLQLXV��WULMǐ�VWLNOǐ�VX���
VHOHNW�� VWLNODLV��� NXULǐ� ãLOXPRV� SHUGDYLPR� NRHILFLHQWDV� QH� GLGHVQLV� QHL� 8�����
:�P�. �åLǌUơWL�SULHGą�1U����,�SDNHWDV���
3URILOLDL� � EDOWRV� VSDOYRV�� /DQJDL� YDUVWRPL� GYLHMǐ� SDGơþLǐ� VX� WUHþLD� YDUVW\PR�
SDGơWLPL� � �PLNURYHQWLOLDFLMD���.HLþLDQW� YLUWXYơV� ODQJXV�� MLH� QXPDWRPL� VX� RUODLGH��
$WOLHNDQW�YLGLQLǐ�DQJRNUDãþLǐ�DSGDLOą��NHLþLDPRV�YLGLQơV�SDODQJơV���9DUVWRPǐ�GDOLǐ�
NLHNLV� WXUL� DWLWLNWL�QRUPLQLXV� UHLNDODYLPXV� LU�� NDG�EǌWǐ�JDOLP\Eơ�VWLNOXV� LãYDO\WL� Lã�
LãRUơV� �GHULQDPD� VX� XåVDNRYX� WHFKQLQLR� GDUER� SURMHNWR� UHQJLPR� PHWX��� 3DNHLVWǐ�
ODQJǐ� FKDUDNWHULVWLNRV� WXUL� WHQNLQWL� 675� ������������� Ä3DVWDWǐ� HQHUJLQLR�
QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³� ãLRPV� DWLWYDURPV� NHOLDPXV�
UHLNDODYLPXV��%XWR�1U�����YLVL�NHLþLDPL�ODQJDL�QXPDWRPL�VX�RUODLGơPLV�

�����

����

.HLþLDPǐ�ODQJǐ�
LU�EDONRQǐ�GXUǐ
NLHNLV�a������Pð

.HLþLDPǐ�ODQJǐ�
LU�EDONRQǐ�GXUǐ
NLHNLV�a������Pð

��������

��������

������

������

�������

/LIWǐ DWQDXMLQLPDV�
�PRGHUQL]DYLPDV��± Mǐ�
NHLWLPDV�WHFKQLQLX�
HQHUJLQLX�SRåLǌULX�
HIHNW\YHVQLDLV�OLIWDLV

6HQL�OLIWDL�GHPRQWXRMDPL��6XUHPRQWXRMDPRV�HVDPRV�OLIWR�ãDFKWRV�� �ƲUHQJLDPL�QDXML�
OLIWDL��/LIWR�WLSDV�� NHOHLYLQLV��3DYDUD�HOHNWULQơ��EH�UHGXNWRULDXV��VX�GDåQLR�NHLWLNOLX��
6XVWRMLPǐ�VNDLþLXV�� ���ƲơMLPR�VNDLþLXV�� ���.DELQRV�ƳơMLPR�VNDLþLXV�� ���9DOG\PDV��
PLNURSURFHVRULQLV� VXUHQNDQWLV� NHOHLYLXV� åHP\Q�� âDFKWRV� GXU\V� � GDå\WDV�PHWDODV��
âDFKWRV� GXUǐ� SULHãJDLVULQơ� NODVLILNDFLMD� � (����� � 'XUǐ� WLSDV� � WHOHVNRSLQơV��
DXWRPDWLQơV�� 'XUǐ� SDYDUD� � YDOGRPD� GDåQLR� NHLWLNOLX�� .DELQRV� JDOLQơV�� ãRQLQơV�
VLHQRV� LU� NDELQRV� GXU\V� � QHUǌGLMDQWLV ãOLIXRWDV� SOLHQDV�� $YDULQLV� DSãYLHWLPDV��
9DOG\PDV� JDLVUR� DWYHMX� SDJDO� /67� (1������� $WQDXMLQXV� OLIWą� VXWYDUNRPL�
DQJRNUDãþLDL��'HWDOǌV�OLIWR�SDNHLWLPR�GDUEDL�LU�VSUHQGLPDL�SULLPDPL�WHFKQLQLR�GDUER�
SURMHNWR�UHQJLPR�PHWX�GHULQDQW�VX�XåVDNRYX�

� ��YQW� �������� ��������
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���� .LWRV�SULHPRQơV

������
*HULDPRMR�YDQGHQV�
VLVWHPRV�DWQDXMLQLPDV�
DU�NHLWLPDV

3DVWDWR� JHULDPRMR� YDQGHQV� YDP]G\Qǐ� LU� ƳUHQJLQLǐ� NHLWLPDV� DU� �DU�� SHUWYDUN\PDV
SDJDO� 675�������������� Ä*\YHQDPLHML� SDVWDWDL³�� NLWXV� WHLVơV� DNWXV�� �$WQDXMLQDPL�
ãDOWR� YDQGHQV� VWRYDL�� PDJLVWUDOLQLDL� YDP]G\QDL� � UǌV\MH� LU� XåGDURPRML� DUPDWǌUD��
.HLþLDPL� YDP]G\QDL� L]ROLXRMDPL�� (VDQW� WHFKQLQLDL� JDOLP\EHL�� ãDOWR� YDQGHQV�
PDJLVWUDOLQLDL� YDP]G\QDL� UǌV\MH� LãNHOLDPL� Lã�J\YHQWRMǐ� UǌVLR�SDWDOǐ� �VDQGơOLXNǐ�� Ƴ�
NRULGRULXV�� NDUWX� UǌVLR� NRULGRULXRVH� OHQJYDL� SULHLQDPRVH� YLHWRVH� ƳUHQJLDQW� VWRYǐ�
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XåGDURPąMą� DUPDWǌUą�� 'DUEǐ� DSLPW\V�� PHGåLDJRV� LU� VSUHQGLPDL� SDUHQNDPL�
WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX� .HLþLDPǐ�YDP]G\Qǐ�LOJLV�a���P�

������
%XLWLQLǐ�QXRWHNǐ�
VLVWHPRV�DWQDXMLQLPDV�
DU�NHLWLPDV

$WQDXMLQDPL�NHLþLDPL�EXLWLQLǐ�QXRWHNǐ�ãDOLQLPR�PDJLVWUDOLQLDL�YDP]G\QDL�UǌV\MH�LU�
SDMXQJLPDV� Ƴ�QXRWHNǐ�VXULQNLPR�ãXOLQLXV��3DNHLþLDPL� VWRYDL� Ƴ DWLWLQNDPR�GLDPHWUR�
QDXMXV� YDP]GåLXV�� QXPDWDQW� QXRWHNǐ� VWRYǐ� UHYL]LMDV�� (VDQW� WHFKQLQLDL� JDOLP\EHL��
PDJLVWUDOLQLDL� YDP]G\QDL� UǌV\MH� LãNHOLDPL� Lã�J\YHQWRMǐ� UǌVLR�SDWDOǐ� �VDQGơOLXNǐ�� Ƴ�
NRULGRULXV�� 'DUEǐ� DSLPW\V�� PHGåLDJRV� LU� VSUHQGLPDL� SDUHQNDPL� WHFKQLQLR� GDUER�
SURMHNWR�UHQJLPR�PHWX��.HLþLDPǐ�YDP]G\Qǐ�LOJLV�a���P�
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/DLSWLQLǐ�YLGDXV�VLHQǐ��
OXEǐ��JULQGǐ�
SDUXRãLPDV�GDå\PXL�LU�
GDå\PDV��WXUơNOǐ�
DWQDXMLQLPDV�LU�
GDå\PDV

3DQDLNLQDPL� ãLXNãOLǐ� LãPHWLPR� YDP]G\QDL�� 6LHQǐ�� OXEǐ� LU� ODLSWǐ� DSDWLQơV� GDOLHV�
SDåHLVWǐ�YLHWǐ�UHPRQWDV��SDYLUãLǐ�SDUXRãLPDV�SULHã�GDå\Pą��GDå\PDV�GHNRUDW\YLQLX�
�PR]DLNLQLX�� WLQNX�� /DLSWǐ� SDNRSǐ� LU� DLNãWHOLǐ� JULQGǐ� SDåHLVWǐ� YLHWǐ� UHPRQWDV��
SDUXRãLPDV��YLUãXWLQơ�DSGDLOD�SDUHQNDPD�WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX���
/DLSWLQLǐ� WXUơNOǐ� LU� SRUDQNLǐ� DWQDXMLQLPDV�� 7DPEǌUǐ� LU� ,� DXNãWR� JULQGǐ� SDåHLVWǐ�
YLHWǐ� UHPRQWDV�� LãO\JLQDPRMR� VOXRNVQLR� ƳUHQJLPDV�� DNPHQV� PDVơV� SO\WHOLǐ�
SDNORMLPDV��3O\WHOLǐ�SDYLUãLDXV�O\JLV�WXUL�VXWDSWL�VX�ODXNR�LU�WDPEǌUR�GXUǐ�VOHQNVþLǐ�
O\JLX�� 0HGåLDJǐ� WLSDV� LU� VSDOYRV� SDUHQNDPRV� WHFKQLQLR� GDUER� SURMHNWR� UHQJLPR�
PHWX��
/DLSWǐ� LU� DLNãWHOLǐ� WYDUN\PDV� a������� Pð�� 7XUơNOǐ� WYDUN\PDV� a������Pð�� 6LHQǐ�
WYDUN\PDV�a�������Pð��/XEǐ�LU�ODLSWǐ�DSDþLRV�WYDUN\PDV�a�������Pð�

� /DLSWLQLǐ�NLHNLV��
��YQW�

�������� �������

,ã�YLVR��(XU�EH�390� ��������

390� ��������

,ã�YLVR��(XU�VX�390� ��������

*$/87,1Ơ�,19(67,&,-Ǐ�680$�VX�390� ����������

���� .LWǐ�SULHPRQLǐ�O\JLQDPRML�GDOLV�QXR�EHQGURV�LQYHVWLFLMǐ�VXPRV��SURFHQWDLV �����

,,�SDNHWDV

���� (QHUJLMRV�HIHNW\YXPą�GLGLQDQþLRV�SULHPRQơV

������

âLOXPRV�SXQNWR�DU�
NDWLOLQơV�ƳUHQJLPDV��
NHLWLPDV��SHUWYDUN\PDV�
DUED�LQGLYLGXDOLǐ�NDWLOǐ�
LU��DU��NDUãWR�YDQGHQV�
UXRãLPR�ƳUHQJLQLǐ�
ƳUHQJLPDV�DU�NHLWLPDV

1XPDWRPD�ƳUHQJWL�DXWRPDWL]XRWą�ãLOXPRV�SXQNWą��VX�NRPHUFLQơV�ãLOXPRV�DSVNDLWRV
VLVWHPRPLV�ãLOG\PXL�LU�NDUãWR�YDQGHQV�UXRãLPXL��âLOXPRV�ãDOWLQLV�SDVWDWXL� � PLHVWR�
FHQWUDOL]XRWL� ãLOXPRV� WLQNODL�� 3DVWDWR� ãLOG\PR� LU� NDUãWR� YDQGHQV� UXRãLPR� VLVWHPRV�
MXQJLDPRV�SULH�PLHVWR�ãLOXPRV�WLQNOǐ�SDJDO�QHSULNODXVRPą�VFKHPą�SHU�SORNãWHOLQLXV�
ãLOXPRNDLþLXV�� 3DVWDWR� ãLOG\PR� VLVWHPDL� QXPDW\WDV� OLWXRWDV� SORNãWHOLQLV�
ãLOXPRNDLWLV�� NDUãWR� YDQGHQV� UXRãLPXL� � GYLHMǐ� ODLSVQLǐ� OLWXRWDV� ãLOXPRNDLWLV��
9DQGHQV�WHPSHUDWǌUą�NLHNYLHQRMH�VLVWHPRMH�UHJXOLXRMD�DXWRPDWLND�SDJDO� ODXNR�RUR�
WHPSHUDWǌUą�� SDURV� LU� VDYDLWơV� SURJUDPą� LU� NLWXV� XåGXRWXV� SDUDPHWUXV�� 9DQGHQV�
FLUNXOLDFLMą� VLVWHPRVH� VXNXULD� LU� SDODLNR� FLUNXOLDFLQLDL� VLXUEOLDL�� 3UDGLQLV� ãLOG\PR�
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VLVWHPRV�XåSLOG\PDV�LU�SHULRGLQLV�SDSLOG\PDV�WHUPRILNDFLQLX�YDQGHQLX�QXPDWRPDV�
Lã� SDGXRGDPR�YDP]GåLR� SHU� DXWRPDWLQƳ� SDSLOG\PR� YRåWXYą�� âDOWDV� YDQGXR� NDUãWR�
YDQGHQV� UXRãLPXL� WLHNLDPDV� Lã� SDVWDWR� ãDOWR� YDQGHQWLHNLR� WLQNOR�� âLOXPRV� SXQNWR�
SDWDOSRVH� PRQWXRMDPDV� YDOGLNOLV� �PLQL� VHUYHULV��� 0LQL� VHUYHULV� WXUL� WXUơWL�
NRPXQLNDFLQLXV� NRPSRQHQWXV� VX� *356� DUED� (WKHUQHW� VąVDMRPLV�� NXULǐ� SDJDOED�
ãLOXPRV� DSVNDLWRV� LU� YDOG\PR� VLVWHPRV� GXRPHQ\V� SHUGXRGDPL� Ƴ� SDVWDWą�
DGPLQLVWUXRMDQþLRV� ƳPRQơV� HVDPą� (QHUJHWLQLǐ� UHVXUVǐ� DSVNDLWRV� LU� YDOG\PR�
LQIRUPDFLQĊ�VLVWHPą��âLOXPRV�SXQNWR�YDP]G\QDL�SOLHQLQLDL��$UPDWǌUD� LU� ƳUHQJLPDL�
ãLOXPLQLDPH�SXQNWH�SDGHQJLDPL�ãLOXPLQH�L]ROLDFLMD��âLOXPRV�SXQNWR�JDOLD�ãLOG\PXL�
LU�NDUãWR�YDQGHQV�UXRãLPXL�a������N:�

������

$WVLQDXMLQDQþLǐ�
HQHUJLMRV�ãDOWLQLǐ�
�VDXOơV��YơMR��
JHRWHUPLQơV�DU�
DHURWHUPLQơV�
HQHUJLMRV��ƳUHQJLPDV

ƲUHQJLDPD� LNL� �����N:� VDXOơV� HOHNWULQơ� SULWDLN\WD� YHLNWL� VX� GYLSXVơV� DSVNDLWRV�
SODQX��6DXOơV�PRGXOLV� VWLNODV�VWLNODV�� VNDLGUXV�� MXRGL� UơPDL��PRQRNULVWDODV�a��YQW��
,QYHUWHULV��VX�LQWHUQHWLQLX�SULHGHOLX�� LãPDQXVLV�WLQNOR�VNDLWLNOLV��0RQWDYLPR�GDUEDL��
'HWDOǌV� VSUHQGLPDL�� JDOLQJXPDV� �DSVNDLþLXRWDV�� NDG� J\YHQWRMDL� SDQDXGRWǐ� YLVą�
SDJDPLQWą� HOHNWURV� HQHUJLMą�� NXR� PDåLDX� WLHNLDQW� Ƴ� (62� VDXJRMLPXL�� SULLPDPL�
WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX�
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âLOG\PR�VLVWHPRV�
DWQDXMLQLPDV�DU�
SHUWYDUN\PDV�
�EDODQVDYLPDV��
YDP]G\Qǐ�NHLWLPDV��
L]ROLDYLPDV��ãLOG\PR�
SULHWDLVǐ��WHUPRVWDWLQLǐ�
YHQWLOLǐ�ƳUHQJLPDV��
LQGLYLGXDOLǐ�ãLOXPRV�
DSVNDLWRV�SULHWDLVǐ�DU�
GDOLNOLǐ�VLVWHPRV�
ƳUHQJLPDV�

ƲUHQJLDPD�QDXMD�GYLYDP]Gơ�ãLOG\PR�VLVWHPD��1DXMRV�ãLOG\PR�VLVWHPRV�SULMXQJLPR�
YLHWD� ±ãLOXPLQLV� SXQNWDV�� 6WRYDL� LU� SULHYDGDL� SULH� SULHWDLVǐ� SULMXQJLDPL� DWYLUDLV�
SOLHQLQLDLV� SUHVXRMDPDLVLDLV� JDOYDQL]DYLPR� EǌGX� FLQNXRWDLV� YDP]GåLDLV�� âLOG\PR�
PDJLVWUDOơV�LãYHGåLRMDPRV�UǌVLR�SDOXEơMH��L]ROLXRMDPRV��WHUPRL]ROLDFLQLDLV�NHYDODLV�
VX�DOLXPLQLR�IROLMD��âLOG\PR�VLVWHPRV�PDJLVWUDOLǐ�SDJULQGLQơVH�DWãDNRVH�ƳUHQJLDPD�
XåGDURPRML�DUPDWǌUD��6WRYXRVH� ƳUHQJLDPD�XåGDURPRML� LU�EDODQVXRMDPRML�DUPDWǌUD��
WDLS� SDW� QXOHLGLPR� WULãDNLDL�� 1DPR� ODLSWLQơVH� ƳUHQJLDPL� QDXML� ãRQLQLR� SULMXQJLPR�
SOLHQLQLDL� UDGLDWRULDL�� %XWXRVH� VXPRQWXRMDPL� QDXML� ãRQLQLR� SULMXQJLPR� SOLHQLQLDL�
UDGLDWRULDL�� $QW� NLHNYLHQR� QDXMR� UDGLDWRULDXV� ƳUHQJLDPL� WHUPRVWDWLQLDL� YHQWLOLDL��
NXULH� OHLV� LQGLYLGXOLDL� UHJXOLXRWL� NLHNYLHQR� NDPEDULR� ãLOG\Pą� EHL� DXWRPDWLãNDL�
SDODLN\V� QRULPą� NDPEDULR� WHPSHUDWǌUą� �WHUPRVWDWLQLǐ� YHQWLOLǐ� JDOYRVH� QXPDW\WL�
JDP\NOLQLDL� XåEORNDYLPR� ƳWDLVDL�� QHOHLGåLDQW\V� WHUPRVWDWą� QXVWDW\WL� åHPHVQHL� QHL�
���&� SDWDOSRV� WHPSHUDWǌUDL��� 7HUPRVWDWLQLDL� YHQWLOLDL� WXUL� WXUơWL� JDOLP\EĊ�
SURJUDPXRWL� LU� NRQWUROLXRWL� SDWDOSRVH� HVDQþLǐ� UDGLDWRULǐ� WHPSHUDWǌUą�� âLOXPD�
ODLSWLQơMH� UHJXOLXRMDPD� VX� LãDQNVWLQLR� QXVWDW\PR� WHUPRVWDWLQLDLV� YHQWLOLDLV��
äHPLDXVLRVH�PDJLVWUDOơV� YDP]G\Qǐ� YLHWRVH� ƳUHQJLDPL� YDQGHQV� QXOHLGLPR� þLDXSDL��
DXNãþLDXVLRVH� ± DXWRPDWLQLDL� QXRULQWRMDL�� 6LVWHPRMH� VXPRQWXRWL� DXWRPDWLQLDL�
EDODQVLQLDL� YHQWLOLDL� LU� DWMXQJLPR� YHQWLOLDL� VX� GUHQDåR� IXQNFLMD�� $QW� EDODQVLQLǐ�
YHQWLOLǐ�VXPRQWXRMDPL�WHUPRVWDWLQLDL�HOHPHQWDL��NXULH�UHJXOLXRMD�VWRYǐ�WHPSHUDWǌUą��
'YLYDP]GơMH� VLVWHPRMH� VUDXWDV� \UD� NLQWDPDV�� SULNODXVRPDL� QXR� ãLOXPRV� SRUHLNLR��
.DG�XåVLGDUDQW�WHUPRVWDWLQLDPV�HOHPHQWDPV�VUDXWDV�QHQXWHNơWǐ�Ƴ�NDLP\Qǐ�ãLOG\PR�
SULHWDLVXV�� VWRYǐ� DSDþLRMH� PRQWXRMDPL� DXWRPDWLQLDL� EDODQVLQLDL� YHQWLOLDL��
VXVLGHGDQW\V� Lã� EDODQVLQLR� YHQWLOLR� LU� VOơJLR� SHUNU\þLR� UHJXOLDWRULDXV� 1XPDW\WD�
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LQGLYLGXDOL� ãLOXPRV� DSVNDLWD� DQW� NLHNYLHQR� UDGLDWRULDXV� ƳUHQJLDQW� ãLOXPRV�GDOLNOLXV�
VX�ƳUDQJD�GXRPHQǐ�QXVNDLW\PXL�QXRWROLQLX�EǌGX��-ǐ�SDJULQGX�EXV�DSVNDLþLXRMDPL�LU�
SDVNLUVWRPL�PRNHVþLDL�Xå�ãLOXPRV�HQHUJLMą� 3R�PRQWDYLPR�VLVWHPD�VXUHJXOLXRMDPD�
LU� LãEDQGRPD�� 'HWDOǌV� VSUHQGLPDL� UHLNDOLQJL� ãLOG\PR� VLVWHPRV� PRGHUQL]DYLPXL�
QXVWDWRPL�WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX��
âLOG\PR�VLVWHPRV�VWRYǐ�VNDLþLXV�a ���YQW���a���YQW��� WLHNLPR��a���YQW��� JUƳåWDPR���
UDGLDWRULǐ�VNDLþLXV�a ����YQW���EHQGUDV�JDOLQJXPDV�DSLH�����N:���ãLOG\PR�VLVWHPRV�
VWRYǐ� LOJLV� a ����� P�� ãLOG\PR� VLVWHPRV� YDP]G\Qǐ� LOJLV� EHQGURMR� QDXGRMLPR�
SDWDOSRVH� a ����P�� L]ROLXRMDPǐ� ãLOG\PR� VLVWHPRV�PDJLVWUDOLQLǐ� YDP]GåLǐ� LOJLV� a
����P� .LHNLV��J\YHQDPǐMǐ�SDWDOSǐ�ãLOGRPDV�SORWDV�± �������Pð�

������

.DUãWR�YDQGHQV�
VLVWHPRV�SHUWYDUN\PDV��
DWQDXMLQLPDV��
YDP]G\Qǐ�NHLWLPDV�LU�
�DU��L]ROLDYLPDV

$WOLHNDQW� NDUãWR� YDQGHQV� VLVWHPRV� UHPRQWR� GDUEXV�� QXPDWRPD� SDNHLVWL� NDUãWR�
YDQGHQV� VLVWHPRV� PDJLVWUDOLQLXV� YDP]G\QXV�� VWRYXV� LU� Mǐ� L]ROLDFLMą�� $QW� NDUãWR�
YDQGHQV�VLVWHPRV�FLUNXOLDFLQLǐ�VWRYǐ�PRQWXRMDPL�WHUPLQLR�EDODQVDYLPR�YHQWLOLDL�VX�
WHUPLQơV�GH]LQIHNFLMRV� IXQNFLMD��'DUEǐ�DSLPW\V� LU� VSUHQGLPDL� WLNVOLQDPL� WHFKQLQLR�
GDUER�SURMHNWR�UXRãLPR�PHWX��
.DUãWR� YDQGHQV� VWRYǐ� LOJLV� a ���P�� NDUãWR� YDQGHQV� YDP]G\Qǐ� LOJLV� EHQGURMR�
QDXGRMLPR� SDWDOSRVH� a� ���P�� L]ROLXRMDPǐ� NDUãWR� YDQGHQV� VLVWHPRV� PDJLVWUDOLQLǐ�
YDP]GåLǐ�LOJLV�a����P�
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1DWǌUDOLRV�YơGLQLPR�
VLVWHPRV�VXWYDUN\PDV�
DUED�SHUWYDUN\PDV

9ơGLQLPR� NDQDODL� VXWYDUNRPL�� GH]LQIHNXRMDPL� �DWVLåYHOJLDQW� Ƴ� /5� $SOLQNRV�
PLQLVWUR� ����������� ƳVDN\PX� 1U�'������ SDWYLUWLQWR� 'DXJLDEXþLR� QDPR�
DWQDXMLQLPR� �PRGHUQL]DYLPR��SURMHNWR� UHQJLPR� WYDUNRV� DSUDãR����S����9LUãXWLQơMH�
YơGLQLPR�NDQDOǐ�GDO\MH�WUDXNDL�SDJHULQWL�SDãDOLQDPRV�GLUEWLQDL�ƳUHQJWRV�NOLǌW\V��MHL�
UHLNDOLQJD� ± SDDXNãWLQDPL�� $QW� YHQWLOLDFLMRV� NDPLQơOLǐ� ƳUHQJLDPL� YơGLQLPR�
GHIOHNWRULDL�

� ���EXWDL ������� �����

������
,QGLYLGXDOLǐ�
UHNXSHUDWRULǐ�
ƳUHQJLPDV

%XWXRVH�1U�����������������������������������NLHNYLHQDPH�J\YHQDPDMDPH�NDPEDU\MH��
ƳUHQJLDPL� GHFHQWUDOL]XRWR� YơGLQLPR� ƳUHQJLQLDL� VX� (&� YHQWLOLDWRULXPL� LU� ãLOXPRV�
DWJDYLPX�� ƲUHQJLQLDL� VX� LQWHJUXRWD� DXWRPDWLND� PRQWXRMDPL� VLHQRMH�� UHJXOLXRMDPDV�
QH�PDåHVQLV�QHL�WULMǐ�SDGơþLǐ�QDãXPDV�� VX�SDYDUD�XåGDURPRPLV�RUR�åDOLX]ơPLV��QH�
PDåHVQLV�QHL�����HIHNW\YXPDV��ƲUHQJLQLDL�WXUL�WXUơWL�QH�PDåLDX�QHL�VHSW\QLV�GDUER�
UHåLPXV�� (VDQW� WHFKQLQLDL� JDOLP\EHL�� ƳUHQJLQLDL� PRQWXRMDPL� YHQWLOLXRMDPR�
IDVDGR�VLVWHPRMH��QDXGRMDQW�ãRQLQLXV�SDMXQJLPXV�

�

'HFHQWUDOL]XRWDV�
YơGLQLPDV�

ƳUHQJLDPDV���
EXWXRVH�
�a��YQW���

������� ������

�������
6XWDSGLQWR��SORNãþLR��
VWRJR�ãLOWLQLPDV��VWRJR�
GDQJRV�ƳUHQJLPDV

$SãLOWLQDPDV� SDVWDWR� VXWDSGLQWDV� VWRJDV� �WDLS� SDW� YLUãXWLQLǐ� EDONRQǐ� VWRJHOLDL���
SDNHLþLDPD� HVDPD� VWRJR� GDQJD�� 3ULHã� DWOLHNDQW� ãLOWLQLPR� GDUEXV�� HVDPDV� GDQJRV�
SDYLUãLXV�SDUXRãLDPDV�� LãSMDXVWRPRV��SǌVOơV���QHO\JXPDL��SDãDOLQDPRV�DWSO\ãXVLRV�
YLHWRV��SO\ãLDL�LãSMDXVWRPL�� LãYDORPL�LU�XåNOLMXRMDPL�� LãWDLVRPL�VWRJR�QXRO\GåLDL� LNL�
UHLNDODYLPǐ� UXORQLQHL� GDQJDL�� 9LUã� WHUPRL]ROLDFLQLR� VOXRNVQLR� ƳUHQJLDPD� ��Mǐ�
VOXRNVQLǐ�SULO\GRPRML�SROLPHULQơ�ELWXPLQơ�GDQJD��(VDPL�YơGLQLPR�NDPLQơOLDL� DQW�
VWRJR�VXUHPRQWXRMDPL��MHL�UHLNDOLQJD�SDDXNãWLQDPL���DSVNDUGLQDPL��3DDXNãWLQDPL�LU�
DSãLOWLQDPL�HVDPL�SDUDSHWDL��3DUDSHWDL�LU�YơGLQLPR�NDPLQơOLǐ�VWRJHOLDL�DSVNDUGLQDPL�

�����
6XWDSGLQWR�VWRJR�
NLHNLV�a������Pð
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QDXMDL�� ƲUHQJLDPRV� NRSơþLRV�� 3DNHLþLDPRV� ƳODMRV�� $WQDXMLQDPL�NHLþLDPL� OLHWDXV�
QXRWHNǐ� QXR� VWRJR� ãDOLQLPR� VWRYDL� EHL� PDJLVWUDOLQLDL� YDP]G\QDL� UǌV\MH� LU�
SDMXQJLPDV� Ƴ� OLHWDXV� VXULQNLPR� ãXOLQLXV�� 3DNHLþLDPL� VWRYDL� Ƴ� DWLWLQNDPR� GLDPHWUR�
QDXMXV� EHWULXNãPLXV� YDP]GåLXV�� $WOLNXV� VWRJR� DWQDXMLQLPR� GDUEXV� DWVWDWRPD�
åDLERVDXJRV� VLVWHPD� SDVWDWH�� $SãLOWLQLPXL� QDXGRMDPRV� PHGåLDJRV� WLSDV� LU�
UHLNDOLQJDV�VWRULV��GHWDOǌV�WHFKQLQLDL�VSUHQGLPDL�SDUHQNDPL�UHQJLDQW�WHFKQLQƳ�GDUER�
SURMHNWą��$SãLOWLQWR�SDVWDWR�VWRJR�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�WXUL�DWLWLNWL�675�
������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³�
NHOLDPXV�UHLNDODYLPXV��W�\��VWRJR�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�WXUL�EǌWL�8�������
�:�P�.��

�������

,ãRULQLǐ�VLHQǐ�
ãLOWLQLPDV��ƳVNDLWDQW�
VLHQǐ�NRQVWUXNFLMRV�
GHIHNWǐ�SDãDOLQLPą�

,ãRULQơV� VLHQRV� ãLOWLQDPRV� ƳUHQJLDQW� YHQWLOLXRMDPą� IDVDGą� $WOLHNDPDV LãRULQLǐ�
VLHQǐ� ãLOWLQLPDV� ƳVNDLWDQW� LU� NRQVWUXNFLMǐ� GHIHNWǐ� SDãDOLQLPą� �ƳWUǌNLPǐ�� VLǌOLǐ�
WDLV\PDV��NLWDV�UHPRQWDV���âLOWLQDPL�SDYLUãLDL�WXUL�EǌWL�WLQNDPDL�SDUXRãWL��$QW�IDVDGǐ�
HVDQW\V�LQåLQHULQLDL ƳUHQJLQLDL�LãVDXJRPL��HVDQW�SRUHLNLXL�DWNHOLDPL��SHUPRQWXRMDPL�
DQW� QDXMDL� ƳUHQJWRV� DSGDLORV�� 3ULHã� SDVWDWR� VLHQǐ� ãLOWLQLPR� GDUEXV� EǌWLQD� QXPDW\WL�
YLVǐ�HOHNWURV�ƳUHQJLQLǐ�DWLWUDXNLPą��âLOWLQDPRV�VLHQRV�NRQVWUXNFLMą�VXGDUR��NDUNDVDV��
DSGDLORV� PHGåLDJD� LU� ãLOXPRV� L]ROLDFLMRV� PHGåLDJRV� �SDUHQNDPD� WHFKQLQLR� GDUER�
SURMHNWR� UHQJLPR� PHWX��� 9HQWLOLXRMDPRMR� IDVDGR� VLVWHPRMH� WDUS� ãLOWLQDPRMR�
VOXRNVQLR�LU�IDVDGR�DSGDLORV�IRUPXRMDVL�DNW\YXV�RUR�NDQDODV��1DWǌUDOXV�RUR�VUDXWDV�
ãLDPH�NDQDOH�XåWLNULQD�YHQWLOLDFLMą��NXUL�SDãDOLQD�GUơJPĊ�Lã�ãLOWLQDPRMR�VOXRNVQLR�LU�
VLHQǐ� LU� WDLS� XåNHUWD� NHOLą� ãLOXPą� VDXJDQþLǐ� ãLOWLQDPǐMǐ� VDY\ELǐ� VXPDåơMLPXL��
9HQWLOLXRMDPR�IDVDGR�DSGDLOD�� DNPHQV�PDVơV�SO\WHOơV��SLOQDL�KRPRJHQLQơV��QH�
SORQHVQơV�QHL����PP��SO\WHOLǐ�PDWPHQLV�GHULQWL�VX�XåVDNRYX�� ,NL�SLUPR�DXNãWR�
ODQJR� YLUãDXV� DSGDLORV� PHGåLDJD� WXUL� EǌWL� VX� SDWYDULD� DSVDXJD� QXR� JUDILWL�
$SãLOWLQDPL� DQJRNUDãþLDL� DSOLQN� ODQJXV� LU� GXULV�� .HLþLDPRV� YLVǐ� ODQJǐ� LãRULQơV�
SDODQJơV��SULHã�WDL�DSãLOWLQDQW�DSDþLą���9LVRV�EDONRQǐ�LãRULQơV�DWLWYDURV��EDONRQLQơV�
SORNãWơV��VLHQHOơV�NUDãWDL�EHL�GXJQDV��UHPRQWXRMDPRV��VWLSULQDPRV��ãLOWLQDPRV��NDG�
EǌWǐ� SDQDLNLQWL� LOJLQLDL� ãLOXPRV� WLOWHOLDL� EDONRQLQLǐ� SORNãþLǐ� LU� VLHQRV� VDQGǌURMH��
$WVWDWRPDV� EDONRQǐ� SORNãWơV� SDJULQGR� QXRO\GLV�� ƳUHQJLDPD� KLGURL]ROLDFLMD� DQW�
LãO\JLQDPRMR�EHWRQR�VOXRNVQLR�LU�NW���GHWDOǌV�VSUHQGLPDL�SULLPDPL�WHFKQLQLR�GDUER�
SURMHNWR�UHQJLPR�PHWX���$SãLOWLQDPRV�VWLNOLQDPǐ�EDONRQǐ��ORGåLMǐ��YLGLQơV�VLHQRV�
�ƳUHQJLDPD� WLQNXRMDPD� VLHQǐ� ãLOWLQLPR� VLVWHPD��� (VDPL� J\YHQDPǐMǐ� SDWDOSǐ�
EDONRQǐ��ORGåLMǐ��DSWYơULPDL�GHPRQWXRMDPL�LU�ƳUHQJLDPL�DSãLOWLQWL��DSGDLOD�Lã�DELHMǐ�
SXVLǐ�� EDONRQǐ� DSWYơULPDL�� (VDPD� EHQGUǐ� EDONRQǐ� �GåLRY\NOǐ�� DSWYơULPR� VLHQD�
QXYDORPD� QXR� HVDPǐ� WHUãDOǐ� �GXONLǐ�� SXUYR�� VDPDQǐ�� SHOơVLR��� ãLXRV� WHUãDOXV�
SDãDOLQWL� DXNãWR� VOơJLR� SORYLPX� LU� FKHPLQLDLV� SORYLNOLDLV� �NRQNUHWXV� SDãDOLQLPR�
EǌGDV�SDUHQNDPDV�WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX���3DQDLNLQDPL�HVDPL�VHQL�
EHQGUǐ�EDONRQǐ�DSWYơULPR�VLHQRV�GDåDL��SDUXRãLDPDV�HVDPDV�SDYLUãLXV� LU�GDåRPDV�
IDVDGLQLDLV� GDåDLV� WLQNDQþLDLV� EHWRQR� NRQVWUXNFLMRPV� GDå\WL�� %HQGUǐ� EDONRQǐ�
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9HQWLOLXRMDPR�
IDVDGR�NLHNLV�
a�������Pð�

7LQNXRMDPR�
IDVDGR��ãLOWLQDPǐ�
EDONRQǐ�YLGLQLǐ�
VLHQǐ��NLHNLV�
a�������Pð�

âLOWLQDPǐ�
EDONRQǐ�SORNãþLǐ�
NLHNLV�a������Pð�

$SãLOWLQWǐ�
EDONRQǐ�
DSWYơULPǐ�

ƳUHQJLPR�NLHNLV�
a������Pð

%HQGUǐ�EDONRQǐ�
�GåLRY\NOǐ��

DSWYơULPR�VLHQRV�
NLHNLV�a������Pð�
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�GåLRY\NOǐ��YLGLQơMH� SXVơMH�SULH� DSWYơULPǐ� VLHQXWơV� ƳUHQJLDPDV� WLQNOHOLV� �JURWHOơV��
DSVDXJDL�QXR�SDXNãþLǐ���6XUHPRQWXRMDPRV�ƳơMLPǐ�Ƴ�ODLSWLQHV�DWLWYDURV��$SãLOWLQDPRV�
Lã� YLGDXV�SDJDOELQLǐ�SDWDOSǐ� �NRQWHLQHULQLǐ�� VLHQRV�� NXULRV� ULERMDVL VX� ãLOGRPRPLV�
SDWDOSRPLV�� ,ãRULQLǐ� VLHQǐ� ãLOWLQLPR� GDUEDPV� WXUL� EǌWL� QDXGRMDPD� LãRULQơ�
WHUPRL]ROLDFLQơ� VLVWHPD� �VWDW\EYLHWơMH� YHUWLNDOLǐ� DWLWYDUǐ�� WDLS� SDW� KRUL]RQWDOLǐ� DU�
SDVYLUXVLǐ� QXR� NULWXOLǐ� DSVDXJRWǐ� DWLWYDUǐ� LãRUơMH� ƳUHQJLDPD� VLHQǐ� DSãLOWLQLPR� LU�
DSGDLORV�VLVWHPD���NXULą�WXUL�VXGDU\WL�NDLS�YLHQR�JDPLQWRMR�VWDW\ERV�SURGXNWDV�ULQNDL�
SDWHLNWDV� VWDW\ERV� SURGXNWǐ� ULQNLQ\V� �NRPSOHNWDV��� WXULQWLV� (XURSRV� WHFKQLQƳ�
ƳYHUWLQLPą� LU� SDåHQNOLQWDV� &(� åHQNOX�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV� WHUPRL]ROLDFLQơPV� VLVWHPRPV� ãLV� ULQNLQ\V� �NRPSOHNWDV��� WXULQWLV�
QDFLRQDOLQƳ� WHFKQLQƳ� ƳYHUWLQLPą�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV�WHUPRL]ROLDFLQơPV�VLVWHPRPV� PLQơWRV�VLVWHPRV�WXUL�EǌWL�VXSURMHNWXRWRV�
QDXGRMDQW�DWVNLUXV�QXVWDW\WD�WYDUND�&(�åHQNOX�åHQNOLQDPXV�VWDW\ERV�SURGXNWXV�DUED�
�QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV� VXGơWLQơPV� WHUPRL]ROLDFLQơPV� VLVWHPRPV��
WXULQWLV� QDFLRQDOLQƳ� WHFKQLQƳ� ƳYHUWLQLPą�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV�WHUPRL]ROLDFLQơPV�VLVWHPRPV��PLQơWRV�VLVWHPRV�WXUL�EǌWL�VXSURMHNWXRWRV�
QDXGRMDQW� DWVNLUXV� QXVWDW\WD� WYDUND� &(� åHQNOX� åHQNOLQDPXV� LU� �DU�� NLWXV VWDW\ERV�
SURGXNWXV�� $SãLOWLQWǐ� VLHQǐ� ãLOXPRV� SHUGDYLPR� NRHILFLHQWDV� WXUL� DWLWLNWL� 675�
������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³�
NHOLDPXV� UHLNDODYLPXV�� 0HGåLDJǐ� LU� DSGDLORV� WLSDV� SDUHQNDPDV� WHFKQLQLR� GDUER�
SURMHNWR�UHQJLPR�PHWX�

�������

&RNROLR�ãLOWLQLPDV��
ƳVNDLWDQW�FRNROLR�
NRQVWUXNFLMRV�GHIHNWǐ�
SDãDOLQLPą��HOHNWURV��
GXMǐ�DU�NLWǐ�VLVWHPǐ�DU�
ƳUHQJLPǐ�QXR�
ãLOWLQDPRV�VLHQRV�
�FRNROLR��DWLWUDXNLPą�

$WOLHNDPDV FRNROLR� ãLOWLQLPDV� ƳVNDLWDQW� LU� NRQVWUXNFLMǐ� GHIHNWǐ� SDãDOLQLPą�
�ƳWUǌNLPǐ�� VLǌOLǐ� WDLV\PDV�� NLWDV� UHPRQWDV��� âLOWLQDPL� SDYLUãLDL� WXUL� EǌWL� WLQNDPDL�
SDUXRãWL� �HVDQW\V� LQåLQHULQLDL� ƳUHQJLQLDL LãVDXJRPL�� HVDQW� SRUHLNLXL� DWNHOLDPL��
SHUPRQWXRMDPL� DQW� QDXMDL� ƳUHQJWRV� DSGDLORV�� QXPDW\WL� YLVǐ� HOHNWURV� ƳUHQJLQLǐ�
DWLWUDXNLPą� LU� W�W���� $WOLHNDPL FRNROLR� DQWåHPLQơV� LU� SRåHPLQơV� GDOLHV� �ƳJLOLQWRV� Ƴ�
åHPĊ� WHQNLQDQW� QRUPDW\YLQLXV� UHLNDODYLPXV�� QH� PDåLDX� ��� P�� ãLOWLQLPR� GDUEDL��
SDPDWDL� SDGHQJLDPL� KLGURL]ROLDFLMD�� ƳUHQJLDPDV� WHUPRL]ROLDFLQLV� VOXRNVQLV� EHL�
DQWåHPLQơV� GDOLHV� DSGDLOD� DNPHQV� PDVơV� SO\WHOơPLV�� 5ǌVLR� ODQJDL� SDQDLNLQDPL�
�SDOLHNDPDV� WLN� ãLOXPRV� SXQNWR� ODQJDV��� &RNROLQơMH� GDO\MH� ƳUHQJLDPRV� GYLSXVơV�
YơGLQLPR� JURWHOơV� VX� WHUPRVWDWX� �NLãHQLQLV� ILOWUDV�� UHJXOLXRMDPD� RUR� WUDXNRV�
XåVNODQGD��WHUPRVWDWLQLR�YRåWXYR�SUDODLGXPDV�NLQWDQWLV�HVDQW����&�LNL�����&��SLOQDL�
XåVLGDUĊV� HVDQW� ���&�SLOQDL� DWVLGDUĊV� HVDQW� ����&�� ODXNR� JURWHOơ� � PXOWLIXQNFLQơ��
UHJXOLXRMDPD��NYDGUDWLQơ�VX�SULHãYơMLQH��NULWXOLǐ��NRQGHQVDWR�VXVLGDU\PR�DSVDXJD��
UǌVLR� SDWDOSǐ� YơGLQLPXL�� &RNROLR� ãLOWLQLPR� GDUEDPV� WXUL� EǌWL� QDXGRMDPD� LãRULQơ�
WHUPRL]ROLDFLQơ� VLVWHPD� �VWDW\EYLHWơMH� YHUWLNDOLǐ� DWLWYDUǐ�� WDLS� SDW� KRUL]RQWDOLǐ� DU�
SDVYLUXVLǐ� QXR� NULWXOLǐ� DSVDXJRWǐ� DWLWYDUǐ� LãRUơMH� ƳUHQJLDPD� VLHQǐ� DSãLOWLQLPR� LU�
DSGDLORV�VLVWHPD���NXULą�WXUL�VXGDU\WL�NDLS�YLHQR�JDPLQWRMR�VWDW\ERV�SURGXNWDV�ULQNDL�
SDWHLNWDV� VWDW\ERV� SURGXNWǐ� ULQNLQ\V� �NRPSOHNWDV��� WXULQWLV� (XURSRV� WHFKQLQƳ�
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&RNROLR�ãLOWLQLPR�
NLHNLV�

�DQWåHPLQơV�
GDOLHV��

a������Pð

&RNROLR�ãLOWLQLPR�
NLHNLV�

�SRåHPLQơV�
GDOLHV��
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ƳYHUWLQLPą� LU� SDåHQNOLQWDV� &(� åHQNOX�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV� WHUPRL]ROLDFLQơPV� VLVWHPRPV� ãLV� ULQNLQ\V� �NRPSOHNWDV��� WXULQWLV�
QDFLRQDOLQƳ� WHFKQLQƳ� ƳYHUWLQLPą�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV�WHUPRL]ROLDFLQơPV�VLVWHPRPV� PLQơWRV�VLVWHPRV�WXUL�EǌWL�VXSURMHNWXRWRV�
QDXGRMDQW�DWVNLUXV�QXVWDW\WD�WYDUND�&(�åHQNOX�åHQNOLQDPXV�VWDW\ERV�SURGXNWXV�DUED�
�QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV� VXGơWLQơPV� WHUPRL]ROLDFLQơPV� VLVWHPRPV��
WXULQWLV� QDFLRQDOLQƳ� WHFKQLQƳ� ƳYHUWLQLPą�� DUED� �QHWDLNRPD� LãRULQơPV� WLQNXRMDPRPV�
VXGơWLQơPV�WHUPRL]ROLDFLQơPV�VLVWHPRPV��PLQơWRV�VLVWHPRV�WXUL�EǌWL�VXSURMHNWXRWRV�
QDXGRMDQW� DWVNLUXV� QXVWDW\WD� WYDUND� &(� åHQNOX� åHQNOLQDPXV� LU� �DU�� NLWXV VWDW\ERV�
SURGXNWXV� $SãLOWLQWR� FRNROLR� ãLOXPRV� SHUGDYLPR� NRHILFLHQWDV� WXUL� DWLWLNWL� 675�
������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³�
NHOLDPXV� UHLNDODYLPXV��0HGåLDJǐ� LU� DSGDLORV� WLSDV� SDUHQNDPDV� WHFKQLQLR� GDUER�
SURMHNWR�UHQJLPR�PHWX�

�������
1XRJULQGRV�
VXWYDUN\PDV

$WVWDWRPD� �ƳUHQJLDPD�� QXRJULQGD� Lã� EHWRQLQLǐ� WULQNHOLǐ� DSOLQN� YLVą� SDVWDWą�
�QXDUGRPD� HVDPD� QXRJULQGD�� QXNDVDPDV� JUXQWDV�� NORMDPDV� åY\UR� SDJULQGDV��
LãO\JLQDPDVLV� VOXRNVQLV�� NORMDPRV� EHWRQLQơV� WULQNHOơV� LU� W�W���� DWVRGLQDPD� SDåHLVWD�
UHPRQWR� PHWX� YHMD�� 1XRJULQGRV� SORWLV� a������ FP�� %HWRQLQơV� WULQNHOơV� NORMDPRV�
XåWLNULQDQW�QDWǌUDOǐ�OLHWDXV�YDQGHQV�QXWHNơMLPą�QXR�SDVWDWR�

�
1XRJULQGRV�

NLHNLV�a������P� ������� �����
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%DONRQǐ�DU�ORGåLMǐ�
ƳVWLNOLQLPDV��ƳVNDLWDQW�
HVDPRV�EDONRQǐ�DU�
ORGåLMǐ�NRQVWUXNFLMRV�
VXVWLSULQLPą�LU��DU��
QDXMRV�ƳVWLNOLQLPR�
NRQVWUXNFLMRV�ƳUHQJLPą�
SDJDO�YLHQą�SURMHNWą

9LVL� J\YHQDPǐMǐ� SDWDOSǐ� EDONRQDL� �ORGåLMRV�� VWLNOLQDPL� SDJDO� YLHQLQJą� SURMHNWą��
,QYHVWLFLMǐ� SODQH� QXPDWRPDV� YLVǐ� HVDPǐ� ���� YQW�� EDONRQǐ� QDXMDV� ƳVWLNOLQLPDV�
�UHQJLDQW� WHFKQLQƳ� GDUER� SURMHNWą� ƳYHUWLQWL� JDOLP\EHV� LãVDXJRWL� HVDPXV� ƳVWLNOLQWXV�
EDONRQXV��� %DONRQDL� VWLNOLQDPL� 39&� SURILOLǐ� ODQJDLV�� 6WLNOR� SDNHWDL� ± Lã� GYLHMǐ�
VWLNOǐ�� Lã� NXULǐ� YLHQDV� VHOHNW\YLQLV�7DUSDV� WDUS� VWLNOǐ� XåSLOGRPDV� DUJRQR� GXMRPLV��
$UJRQDV�\UD�EORJHVQLV�ãLOXPRV�ODLGLQLQNDV��WRNLH�ODQJDL�PDåLDX�UDVRMD��*\YHQDPǐMǐ�
SDWDOSǐ� EDONRQǐ� VWLNOLQLPR� NRQVWUXNFLMD� PRQWXRMDPD� QXR� EDONRQR� DSWYơULPR� LNL�
OXEǐ�� 9DUVWRPǐ� GDOLǐ� NLHNLV� WXUL� DWLWLNWL� QRUPLQLXV� UHLNDODYLPXV� LU�� NDG� EǌWǐ�
JDOLP\Eơ�VWLNOXV�LãYDO\WL�Lã�LãRUơV�

����
6WLNOLQDPǐ�

EDONRQǐ�NLHNLV�
a������Pð

�������� ������
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%HQGURMR�QDXGRMLPR�
SDWDOSRVH�HVDQþLǐ�
ODQJǐ�NHLWLPDV�
�ƳVNDLWDQW�DSGDLORV�
GDUEXV�

.HLþLDPL�VHQL�ODLSWLQLǐ�EDONRQǐ��GåLRY\NOǐ��ODQJDL�LU�GXU\V�EHL�UǌVLR�ODQJDL��ãLOXPRV�
SXQNWR� SDWDOSRV� QDXMDLV� 39&� SURILOLǐ� ODQJDLV� �åLǌUơWL� SULHGą� 1U���� ,� SDNHWDV��
/DQJǐ�SURILOLDL� � EDOWRV� VSDOYRV��YLHQDV� Lã� VWLNOǐ� VX� VHOHNW\YLQH�GDQJD��6NLUVW\PDV�
DQDORJLãNDV� NHLþLDPLHPV� ODQJDPV�� 9DUVWRPǐ� GDOLǐ� NLHNLV� DWLWLQND QRUPLQLXV�
UHLNDODYLPXV��$WVWDWRPD�DQJRNUDãþLǐ�DSGDLOD��NHLþLDPRV�YLGLQơV�SDODQJơV��3DNHLVWǐ�
ODQJǐ� FKDUDNWHULVWLNRV� WXUL� WHQNLQWL� 675� ������������� Ä3DVWDWǐ� HQHUJLQLR�
QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³� ãLRPV� DWLWYDURPV� NHOLDPXV�
UHLNDODYLPXV��W�\��Mǐ�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�QH�GLGHVQLV�QHL�8����:�P�.�

����
.HLþLDPǐ�ODQJǐ�
NLHNLV�a������Pð

�������� ������

�������

%HQGURMR�QDXGRMLPR�
ODXNR�GXUǐ��ƳơMLPR��
WDPEǌUR��EDONRQǐ��
UǌVLR��NRQWHLQHULQơV��

.HLþLDPRV� ƳơMLPǐ� Ƴ� ODLSWLQHV�� ƳơMLPǐ� Ƴ� UǌVLXV�� ƳơMLPǐ� Ƴ� EHQGUR� QDXGRMLPR� SDWDOSDV�
�NRQWHLQHULQơV���SDWHNLPR�DQW�VWRJR�GXU\V��HYDNXDFLQơV�ODLSWLQơV�LU�YLGDXV�WDPEǌUR�
GXU\V�� ƲơMLPǐ� Ƴ� ODLSWLQHV� GXU\V� ± PHWDOLQơV�� DSãLOWLQWRV�� VX� VWLNOR� SDNHWX� LU�
HOHNWURPDJQHWLQơPLV� VS\QRPLV��NODYLDWǌUD� LU�PDJQHWLQLDLV� UDNWHOLDLV�� ƲơMLPǐ� Ƴ� UǌVƳ��

����

0HWDOLQLǐ�GXUǐ�
NLHNLV���YQW�
��a�����Pð�

������� ������



��

ãLOXPRV�SXQNWR��
NHLWLPDV��ƳVNDLWDQW
DSGDLORV�GDUEXV�

ƳơMLPǐ� Ƴ� EHQGUR� QDXGRMLPR�SDWDOSDV� �NRQWHLQHULQơV�� LU� SDWHNLPR�DQW� VWRJR�GXU\V� �
PHWDOLQơV�DSãLOWLQWRV�VX�SDSUDVWD�FLOLQGULQH�VS\QD��(YDNXDFLQơV�ODLSWLQơV�LU�WDPEǌUR�
GXU\V�� SODVWLNLQơV��9LVRV�GXU\V�VXNRPSOHNWXRWRV�VX�SULWUDXNơMDLV��GXUǐ�DWPXãơMDLV�
LU� DWUDPLQơPLV� NRMHOơPLV�� 'XUǐ ãLOXPRV� SHUGDYLPR� NRHILFLHQWDV� WXUL� DWLWLNWL 675�
������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU� VHUWLILNDYLPDV³�
NHOLDPXV� UHLNDODYLPXV�� /DXNR� GXULPV� PHFKDQLQLR� SDWYDUXPR� NODVơ�� DWVSDUXPDV�
NDUWRWLQLDP� YDUVW\PXL� FLNODL�NODVơ�� RUR� VNYHUEWLHV� NODVơ�� RUR� JDUVR� L]ROLDFLMRV�
URGLNOLV�LU�NLWL�SDUDPHWUDL�WXUL�DWLWLNWL�QRUPLQLXV�UHLNDODYLPXV�

3ODVWLNLQLǐ�GXUǐ�
NLHNLV����YQW�
��a�����Pð�

������� ������

�������

ƲơMLPR�ODLSWǐ�UHPRQWDV�
LU�SULWDLN\PDV�
QHƳJDOLǐMǐ�SRUHLNLDPV�
�SDQGXVR�ƳUHQJLPDV�

6XWYDUNRPRV�ƳơMLPǐ�Ƴ�SDVWDWą�DLNãWHOơV��ƲUHQJLDPDV��DWVWDWRPDV��EHWRQLQLǐ�DLNãWHOLǐ�
SDJULQGDV��MLV�WXUL�EǌWL�WYLUWDV��O\JXV��EH�GHIRUPDFLMǐ��$WVWDW\WDV�EHWRQLQLV�SDJULQGDV�
JUXQWXRMDPDV�� %ǌWLQD� KLGURL]ROLXRWL� EHWRQą� SULHã� NOLMXRMDQW� SO\WHOHV�� $LNãWHOơ�
ƳUHQJLDPD� VX� ����� QXRO\GåLX� YDQGHQV� QXWHNơMLPXL�� ƲơMLPǐ� DLNãWHOơV� NOLMXRMDPRV�
SO\WHOơPLV�� NXULǐ� VOLGXPR� NODVơ� QH� PDåHVQơ� QHL� 5���� 3O\WHOơV� WXUL� EǌWL� DWVSDULRV�
GLOLPXL��OHQJYDL�YDORPRV��PDåDV�ƳJHULDPXPDV��LNL������DWVSDULRV�ãDOþLXL��ƲUHQJLDPL�
SDQGXVDL�

� ��ODLSWLQơV ������� ������

�������

%XWǐ�LU�NLWǐ�SDWDOSǐ�
ODQJǐ�LU�EDONRQǐ�GXUǐ�
NHLWLPDV�PDåHVQLR�
ãLOXPRV�SUDODLGXPR�
ODQJDLV��ƳVNDLWDQW�
DSGDLORV�GDUEXV�

(VDPL� VHQL� ODQJDL� LU� EDONRQǐ� GXU\V� EHL� GDOLV� SODVWLNLQLǐ� �SDJDO� J\YHQWRMǐ�
SDJHLGDYLPą��� NXULH� \UD� SR� QXPDW\WDLV� VWLNOLQWL� EDONRQDLV�� NHLþLDPL� Ƴ� QDXMXV��
SODVWLNLQLXV��åLǌUơWL�SULHGą�1U����,,�SDNHWDV���NXULǐ�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�
QH�GLGHVQLV�QHL�8����:�P�.��
9LVL� HVDPL� ODQJDL LU� EDONRQǐ� GXU\V�� NXULH� ULERMDVL� VX� LãRUH�� NHLþLDPL� Ƴ� QDXMXV�
SODVWLNLQLXV��WULMǐ�VWLNOǐ�VX���VHOHNW��VWLNODLV���NXULǐ�ãLOXPRV�SHUGDYLPR�NRHILFLHQWDV�
QH�GLGHVQLV�QHL�8�����:�P�. �åLǌUơWL�SULHGą�1U����,,�SDNHWDV���
3URILOLDL� � EDOWRV� VSDOYRV�� /DQJDL� YDUVWRPL� GYLHMǐ� SDGơþLǐ� VX� WUHþLD� YDUVW\PR�
SDGơWLPL� � �PLNURYHQWLOLDFLMD���.HLþLDQW� YLUWXYơV� ODQJXV�� MLH� QXPDWRPL� VX� RUODLGH��
$WOLHNDQW�YLGLQLǐ�DQJRNUDãþLǐ�DSGDLOą��NHLþLDPRV�YLGLQơV�SDODQJơV���9DUVWRPǐ�GDOLǐ�
NLHNLV� WXUL� DWLWLNWL�QRUPLQLXV� UHLNDODYLPXV� LU�� NDG�EǌWǐ�JDOLP\Eơ�VWLNOXV� LãYDO\WL� Lã�
LãRUơV� �GHULQDPD� VX� XåVDNRYX� WHFKQLQLR� GDUER� SURMHNWR� UHQJLPR� PHWX��� 3DNHLVWǐ�
ODQJǐ� FKDUDNWHULVWLNRV� WXUL� WHQNLQWL� 675� ������������� ãLRPV� DWLWYDURPV� NHOLDPXV�
UHLNDODYLPXV��%XWR�1U�����YLVL�NHLþLDPL�ODQJDL�QXPDWRPL�VX�RUODLGơPLV�

�����

����

.HLþLDPǐ�ODQJǐ�
LU�EDONRQǐ�GXUǐ
NLHNLV�a������Pð

.HLþLDPǐ�ODQJǐ�
LU�EDONRQǐ�GXUǐ
NLHNLV�a������Pð
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���������

������

������
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/LIWǐ DWQDXMLQLPDV�
�PRGHUQL]DYLPDV��± Mǐ�
NHLWLPDV�WHFKQLQLX�
HQHUJLQLX�SRåLǌULX�
HIHNW\YHVQLDLV�OLIWDLV

6HQL�OLIWDL�GHPRQWXRMDPL��6XUHPRQWXRMDPRV�HVDPRV�OLIWR�ãDFKWRV�� �ƲUHQJLDPL�QDXML�
OLIWDL��/LIWR�WLSDV�� NHOHLYLQLV��3DYDUD�HOHNWULQơ��EH�UHGXNWRULDXV��VX�GDåQLR NHLWLNOLX��
6XVWRMLPǐ�VNDLþLXV�� ���ƲơMLPR�VNDLþLXV�� ���.DELQRV�ƳơMLPR�VNDLþLXV�� ���9DOG\PDV��
PLNURSURFHVRULQLV�� VXUHQNDQWLV� NHOHLYLXV� åHP\Q�� âDFKWRV� GXU\V� � GDå\WDV�PHWDODV��
âDFKWRV� GXUǐ� SULHãJDLVULQơ� NODVLILNDFLMD� � (����� � 'XUǐ� WLSDV� � WHOHVNRSLQơV��
DXWRPDWLQơV�� 'XUǐ� SDYDUD� � YDOGRPD� GDåQLR� NHLWLNOLX�� .DELQRV� JDOLQơV�� ãRQLQơV�
VLHQRV� LU� NDELQRV� GXU\V� � QHUǌGLMDQWLV� ãOLIXRWDV� SOLHQDV�� $YDULQLV� DSãYLHWLPDV��
9DOG\PDV� JDLVUR� DWYHMX� SDJDO� /67� (1������� $WQDXMLQXV� OLIWą� VXWYDUNRPL�
DQJRNUDãþLDL��'HWDOǌV�OLIWR�SDNHLWLPR�GDUEDL�LU�VSUHQGLPDL�SULLPDPL�WHFKQLQLR�GDUER�
SURMHNWR�UHQJLPR�PHWX�GHULQDQW�VX�XåVDNRYX�

� ��YQW� �������� ��������
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390� ���������

,ã�YLVR��(XU�VX�390� ����������

���� .LWRV�SULHPRQơV

������
*HULDPRMR�YDQGHQV�
VLVWHPRV�DWQDXMLQLPDV�
DU�NHLWLPDV

3DVWDWR� JHULDPRMR� YDQGHQV� YDP]G\Qǐ� LU� ƳUHQJLQLǐ� NHLWLPDV� DU� �DU�� SHUWYDUN\PDV
SDJDO� 675�������������� Ä*\YHQDPLHML� SDVWDWDL³�� NLWXV� WHLVơV� DNWXV�� �$WQDXMLQDPL�
ãDOWR� YDQGHQV� VWRYDL�� PDJLVWUDOLQLDL� YDP]G\QDL� � UǌV\MH� LU� XåGDURPRML� DUPDWǌUD��
.HLþLDPL� YDP]G\QDL� L]ROLXRMDPL�� (VDQW� WHFKQLQLDL� JDOLP\EHL�� ãDOWR� YDQGHQV�
PDJLVWUDOLQLDL� YDP]G\QDL� UǌV\MH� LãNHOLDPL� Lã�J\YHQWRMǐ� UǌVLR�SDWDOǐ� �VDQGơOLXNǐ�� Ƴ�
NRULGRULXV�� NDUWX� UǌVLR� NRULGRULXRVH� OHQJYDL� SULHLQDPRVH� YLHWRVH� ƳUHQJLDQW� VWRYǐ�
XåGDURPąMą� DUPDWǌUą�� 'DUEǐ� DSLPW\V�� PHGåLDJRV� LU� VSUHQGLPDL� SDUHQNDPL�
WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX� .HLþLDPǐ�YDP]G\Qǐ�LOJLV�a���P�

� ��NRPSOHNWDV �������� ��������

������
%XLWLQLǐ�QXRWHNǐ�
VLVWHPRV�DWQDXMLQLPDV�
DU�NHLWLPDV

$WQDXMLQDPL�NHLþLDPL�EXLWLQLǐ�QXRWHNǐ�ãDOLQLPR�PDJLVWUDOLQLDL�YDP]G\QDL�UǌV\MH�LU�
SDMXQJLPDV� Ƴ�QXRWHNǐ�VXULQNLPR�ãXOLQLXV��3DNHLþLDPL� VWRYDL� Ƴ�DWLWLQNDPR�GLDPHWUR�
QDXMXV� YDP]GåLXV�� QXPDWDQW� QXRWHNǐ� VWRYǐ� UHYL]LMDV�� (VDQW� WHFKQLQLDL� JDOLP\EHL��
PDJLVWUDOLQLDL� YDP]G\QDL� UǌV\MH� LãNHOLDPL� Lã�J\YHQWRMǐ� UǌVLR�SDWDOǐ� �VDQGơOLXNǐ�� Ƴ�
NRULGRULXV�� 'DUEǐ� DSLPW\V�� PHGåLDJRV� LU� VSUHQGLPDL� SDUHQNDPL� WHFKQLQLR� GDUER�
SURMHNWR�UHQJLPR�PHWX��.HLþLDPǐ�YDP]G\Qǐ�LOJLV�a���P�

� ��NRPSOHNWDV �������� ��������

������

/DLSWLQLǐ�YLGDXV�VLHQǐ��
OXEǐ��JULQGǐ�
SDUXRãLPDV�GDå\PXL�LU�
GDå\PDV��WXUơNOǐ�
DWQDXMLQLPDV�LU�
GDå\PDV

3DQDLNLQDPL� ãLXNãOLǐ� LãPHWLPR� YDP]G\QDL�� 6LHQǐ�� OXEǐ� LU� ODLSWǐ� DSDWLQơV� GDOLHV�
SDåHLVWǐ�YLHWǐ�UHPRQWDV��SDYLUãLǐ�SDUXRãLPDV�SULHã�GDå\Pą��GDå\PDV�GHNRUDW\YLQLX�
�PR]DLNLQLX�� WLQNX�� /DLSWǐ� SDNRSǐ� LU� DLNãWHOLǐ� JULQGǐ� SDåHLVWǐ� YLHWǐ� UHPRQWDV��
SDUXRãLPDV��YLUãXWLQơ�DSGDLOD�SDUHQNDPD�WHFKQLQLR�GDUER�SURMHNWR�UHQJLPR�PHWX���
/DLSWLQLǐ� WXUơNOǐ� LU� SRUDQNLǐ� DWQDXMLQLPDV�� 7DPEǌUǐ� LU� ,� DXNãWR� JULQGǐ� SDåHLVWǐ�
YLHWǐ� UHPRQWDV�� LãO\JLQDPRMR� VOXRNVQLR� ƳUHQJLPDV�� DNPHQV� PDVơV� SO\WHOLǐ�
SDNORMLPDV��3O\WHOLǐ�SDYLUãLDXV�O\JLV�WXUL�VXWDSWL�VX�ODXNR�LU�WDPEǌUR�GXUǐ�VOHQNVþLǐ�
O\JLX�� 0HGåLDJǐ� WLSDV� LU� VSDOYRV� SDUHQNDPRV� WHFKQLQLR� GDUER� SURMHNWR� UHQJLPR�
PHWX��
/DLSWǐ� LU� DLNãWHOLǐ� WYDUN\PDV� a������� Pð�� 7XUơNOǐ� WYDUN\PDV� a������Pð�� 6LHQǐ�
WYDUN\PDV�a�������Pð��/XEǐ�LU�ODLSWǐ�DSDþLRV�WYDUN\PDV�a�������Pð�

� /DLSWLQLǐ�NLHNLV��
��YQW�
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���� .LWǐ�SULHPRQLǐ�O\JLQDPRML�GDOLV�QXR�EHQGURV�LQYHVWLFLMǐ�VXPRV��SURFHQWDLV �����



���1XPDWRPǐ�ƳJ\YHQGLQWL�QDPR�DWQDXMLQLPR��PRGHUQL]DYLPR��SULHPRQLǐ�VXPLQLR�HQHUJLQLR�
QDXGLQJXPR�QXVWDW\PDV

1XPDWRPǐ� ƳJ\YHQGLQWL� QDPR� DWQDXMLQLPR� �PRGHUQL]DYLPR�� SULHPRQLǐ� HQHUJLQLV�
QDXGLQJXPDV�QXVWDW\WDV�YDGRYDXMDQWLV�3DVWDWR�HQHUJLQLR�QDXGLQJXPR�ƳYHUWLQLPR�PHWRGLND��6XPLQơV�
ãLOXPLQơV�HQHUJLMRV�VąQDXGRV�QDPR�SDWDOSǐ�ãLOG\PXL�N:K�Pð�PHWXV�QXVWDW\WRV�SDJDO�SODQXRMDPDV�
ƳJ\YHQGLQWL� HQHUJLMą� WDXSDQþLDV� SULHPRQHV�� 1XPDWRPǐ� ƳJ\YHQGLQWL� SULHPRQLǐ� VXPLQLV� HQHUJLQLV�
QDXGLQJXPDV� ƳYHUWLQWDV� SDO\JLQXV� SODQXRMDPDV� ãLOXPLQơV� HQHUJLMRV� VąQDXGDV� VX� HVDPRV� SDGơWLHV�
VNDLþLXRMDPRVLRPLV� ãLOXPLQơV� HQHUJLMRV� VąQDXGRPLV� QDPR� SDWDOSǐ� ãLOG\PXL�� âLV� VDQW\NLV�
LãUHLãNLDPDV�SURFHQWDLV��,ãPHWDPR�ãLOWQDPLR�HIHNWą VXNHOLDQþLǐ�GXMǐ��WROLDX���â(6'���&2���NLHNLV�
DSVNDLþLXRMDPDV� SDJDO� 675� ������������� Ä3DVWDWǐ� HQHUJLQLR� QDXGLQJXPR� SURMHNWDYLPDV� LU�
VHUWLILNDYLPDV³�� â(6'� �&2�� VXPDåơMLPDV� DSVNDLþLXRMDPDV� O\JLQDQW� HVDPą� SDGơWƳ� VX� LãPHWDPX�
â(6'� �&2�� NLHNLX� SR� DWQDXMLQLPR SURMHNWR� ƳJ\YHQGLQLPR� 5RGLNOLDL� QXVWDWRPL� YDGRYDXMDQWLV�
$SUDãR����SXQNWX��'XRPHQ\V�VXUDã\WL�Ƴ���OHQWHOĊ�
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1U�

5RGLNOLDL
0DWR
YQW�

.LHNLV

(VDPD�SDGơWLV ,�SDNHWDV� ,,�SDNHWDV

� � � � � �

352-(.72�52',./,$,

���� 3DVWDWR�HQHUJLQLR�QDXGLQJXPR�NODVơ NODVơ ) & %
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6NDLþLXRMDPRVLRV�QDPR�ãLOXPLQơV�
HQHUJLMRV�VąQDXGRV�SDWDOSǐ�ãLOG\PXL�LU�
NDUãWDP�YDQGHQLXL�UXRãWL�
Lã�Mǐ�SDJDO�HQHUJLMą�WDXSDQþLDV�SULHPRQHV�

NZK��PHWXV
NZK�P��PHWXV
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������ LãRULQLǐ�VLHQǐ�ãLOWLQLPDV NZK�P��PHWXV ����� ���� ����

������ VWRJR�ãLOWLQLPDV NZK�P��PHWXV ���� ���� ����

������ SDWDOSǐ�ODQJǐ�NHLWLPDV NZK�P��PHWXV ����� ����� �����

����

6NDLþLXRMDPǐMǐ�ãLOXPLQơV�HQHUJLMRV�
VąQDXGǐ�SDWDOSǐ�ãLOG\PXL��LU�NDUãWDP�
YDQGHQLXL�UXRãWL�VXPDåơMLPDV��SDO\JLQWL�VX�
HVDPRV�SDGơWLHV�GXRPHQLPLV

SURFHQWDLV � ������ ������

���� ,ãPHWDPR�â(6'��&2���NLHNLR�VXPDåơMLPDV WRQǐ�PHWXV � ����� �����
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����
3DVWDWR�HQHUJLQLR�QDXGLQJXPR�NODVơ��
ƳJ\YHQGLQXV�SLUPRMR�HWDSR�SULHPRQHV

NODVơ � � �

����

6NDLþLXRMDPǐMǐ�ãLOXPLQơV�HQHUJLMRV�
VąQDXGǐ�SDWDOSǐ�ãLOG\PXL��LU�NDUãWDP�
YDQGHQLXL�UXRãWL�VXPDåơMLPDV��SDO\JLQWL�VX�
HVDPRV�SDGơWLHV�GXRPHQLPLV��ƳJ\YHQGLQXV�
SLUPRMR�HWDSR�SULHPRQHV

SURFHQWDLV � � �

3DVWDED�� &�%� NODVLǐ� DWYHMDLV�� MHL� SDVWDWR� SURMHNWDYLPDV�VWDW\ED� ILQDQVXRWD� /5�(6� ELXGåHWR� OơãRPLV�� WXUL� EǌWL�
LãPDWXRWDV�SDVWDWR�VDQGDUXPDV�
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���3URMHNWR�SDUHQJLPR�LU�ƳJ\YHQGLQLPR�VXYHVWLQơ�NDLQD

3URMHNWR�SDUHQJLPR� LU� ƳJ\YHQGLQLPR�VXYHVWLQơ�NDLQD�QXVWDWRPD�VXVXPXRMDQW� VNDLþLXRMDPąMą�
VWDW\ERV GDUEǐ� NDLQą�� SURMHNWDYLPR� GDUEǐ� NDLQą�� ƳVNDLWDQW� SURMHNWR� HNVSHUWL]Ċ� LU� SURMHNWR�
ƳJ\YHQGLQLPR� SULHåLǌUą�� NXULą� Y\NGR� 3URMHNWR� YDGRYDV�� VWDW\ERV� WHFKQLQơV� SULHåLǌURV� LU� SURMHNWR�
ƳJ\YHQGLQLPR� DGPLQLVWUDYLPR� LãODLGDV�� 3UHOLPLQDULRV� VXYHVWLQơV� SURMHNWR� SDUHQJLPR� LU�
ƳJ\YHQGLQLPR� NDLQRV� SDWHLNLDPRV� � OHQWHOơMH�� -HL� QXPDW\WDV� VNLUWLQJǐ� QDPR� DWQDXMLQLPR�
�PRGHUQL]DYLPR��SULHPRQLǐ�YDULDQWǐ�SDO\JLQLPDV��GXRPHQ\V�SDWHLNLDPL�SDJDO�YDULDQWXV�
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,ã�Mǐ�6WDW\ERV�GDUEDL��WHQNDQW\V�
HQHUJLMRV�HIHNW\YXPą�GLGLQDQþLRPV�
SULHPRQơPV�
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3URMHNWR�SDUHQJLPDV��ƳVNDLWDQW�
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����'LGåLDXVLRV�OHLVWLQRV�PơQHVLQơV�ƳPRNRV�G\GLV�

3UHOLPLQDUL� PơQHVLQơ� ƳPRND� �HXUDLV�P���� VXVLMXVL� VX� DWQDXMLQLPR� �PRGHUQL]DYLPR�� SURMHNWR�
LQYHVWLFLMǐ� DSPRNơMLPX� �QHƳVNDLWDQW� OHQJYDWLQLR�NUHGLWR�SDOǌNDQǐ�� ƳJ\YHQGLQXV�GDXJLDEXþLR�QDPR�
DWQDXMLQLPR �PRGHUQL]DYLPR��SURMHNWą�� WHQNDQWL�EXWR�QDXGLQJRMR�SORWR�DUED�NLWǐ�SDWDOSǐ�EHQGURMR�
SORWR� �� NY��PHWUXL�� DWơPXV� WHLNLDPą� YDOVW\EơV� SDUDPą�� WHQNDQþLą� GDXJLDEXþLR� QDPR� DWQDXMLQLPR�
�PRGHUQL]DYLPR�� LQYHVWLFLMǐ� SODQH� QXPDW\WRPV� HQHUJLQƳ� HIHNW\YXPą� GLGLQDQþLRPV� SULHPRQơPV��
QHWXUL� EǌWL� GLGHVQơ� �LãVN\UXV� DWYHMXV�� NDL� GLGHVQHL� ƳPRNDL� UDãWX� SULWDULD� EXWR� DU� NLWǐ� SDWDOSǐ�
VDYLQLQNDV��Xå�DSVNDLþLXRWąMą�SDJDO�IRUPXOĊ�

,� ���(H�± (S��[�.H�����[�.�[�.S�[�.D��NXU�

,� ± GLGåLDXVLD� GDXJLDEXþLR� QDPR� DWQDXMLQLPR� �PRGHUQL]DYLPR�� SURMHNWR� ƳJ\YHQGLQLPR� ƳPRND�
�(XU�P� SHU�PơQHVƳ��
(H�± VNDLþLXRMDPRVLRV�ãLOXPLQơV�HQHUJLMRV�VąQDXGRV�SHU�PHWXV�SULHã�GDXJLDEXþLR�QDPR�DWQDXMLQLPR�
�PRGHUQL]DYLPR��SURMHNWR�ƳJ\YHQGLQLPą��N:K�P� SHU�PHWXV��
(S� ± VNDLþLXRMDPRVLRV� ãLOXPLQơV� HQHUJLMRV� VąQDXGRV� SHU� PHWXV�� ƳJ\YHQGLQXV� GDXJLDEXþLR� QDPR�
DWQDXMLQLPR��PRGHUQL]DYLPR��SURMHNWą��N:K�P� SHU PHWXV��
.H�± ãLOXPLQơV�HQHUJLMRV�NDLQRV� WDULIDV�� ILNVXRWDV�NRQNUHþLRMH�YLHWRYơMH� ,QYHVWLFLMǐ�SODQR�UHQJLPR�
GLHQą��(XU�N:K� W�\��9LOQLDXV�PLHVWH ������ (XU�N:K����������� WDULIDV�
���± PơQHVLǐ�VNDLþLXV�SHU�PHWXV��PơQ���
.S� ± ãLOXPLQơV� HQHUJLMRV� VXWDXS\PR�� ãLOXPLQơV� HQHUJLMRV� NDLQRV� SRN\þLR� ƳYHUWLQLPR� SDNODLGRV�
NRHILFLHQWDV�± ����
.� ± NRHILFLHQWDV�� ƳYHUWLQDQWLV� LQYHVWLFLMǐ� GDOƳ�� QHVXVLMXVLą� VX� HQHUJLMą� WDXSDQþLRPLV� DWQDXMLQLPR�
�PRGHUQL]DYLPR��SULHPRQơPLV��DWVLåYHOJLDQW�Ƴ�3URJUDPRV��SULHGR�SDVWDERV���SXQNWą��± ����
.D�± NRHILFLHQWDV� WDLNRPDV��NDL� ƳJ\YHQGLQDQW�SURMHNWą�ƳUHQJLDPL�DWVLQDXMLQDQW\V�HQHUJLMRV�ãDOWLQLDL�
�VDXOơV��YơMR��JHRWHUPLQơV�HQHUJLMRV��ELRNXUR�LU�SDQDãLDL��± ����

âLRV� ƳPRNRV� G\GLV� JDOLRMD� YLVDP� DWQDXMLQLPR� �PRGHUQL]DYLPR�� SURMHNWR� LQYHVWLFLMǐ�
LãPRNơMLPR� ODLNRWDUSLXL� �LãVN\UXV� DWYHMXV�� NDL� GLGHVQHL� ƳPRNDL� UDãWX� SULWDULD� EXWR� DU� NLWǐ� SDWDOSǐ�
VDYLQLQNDV��

'LGåLDXVLD� �OHLVWLQD�� PơQHVLQơ� ƳPRND�� WHQNDQWL� EXWR� QDXGLQJRMR� SORWR� DUED� NLWǐ� SDWDOSǐ�
EHQGURMR� SORWR� YLHQDP� NYDGUDWLQLDP�PHWUXL� ,� SDNHWXL� \UD� ���� (85�P��PơQ��� ,,� SDNHWXL� ����
(85�P��PơQ�

-HL� SUHOLPLQDUXV� PơQHVLQơV� ƳPRNRV� WDULIDV� WHQNDQWLV� NRQNUHþLDP� EXWXL� YLUãLMD� GLGåLDXVLRV�
�OHLVWLQRV��ƳPRNRV�WDULIR�G\GƳ��WYLUWLQDQW�,QYHVWLFLMǐ�SODQą�WXUL�EǌWL�JDXWDV�WR�EXWR�VDYLQLQNR�UDã\WLQLV�
VXWLNLPDV�DUED�NRUHJXRMDPDV�LQYHVWLFLMǐ�G\GLV��DU�LOJLQDPDV�NUHGLWR�JUDåLQLPR�WHUPLQDV�

,��SDNHWR�SUHOLPLQDULRV�PơQHVLQơV�ƳPRNRV�QHYLUã\MD�GLGåLDXVLRV�OHLVWLQRV�PơQHVLQơV�ƳPRNRV�
,,� � SDNHWR� SUHOLPLQDULRV� PơQHVLQơV� ƳPRNRV� QHYLUã\MD� GLGåLDXVLRV� OHLVWLQRV� PơQHVLQơV�

ƳPRNRV�

���� 3UHOLPLQDUXV� NUHGLWR� JUDåLQLPR� WHUPLQDV� ��� PHWǐ�� NXULV� SDWLNVOLQDPDV� NUHGLWDYLPR�
VXWDUW\MH�
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3DVWDED�� ODQJǐ� NLHNLV� \UD� SUHOLPLQDUXV�� NXULV� QXVWDW\WDV� DWOLNXV� YL]XDOLQĊ� DSåLǌUą� �IRWRILNVDFLMą��� $WOLHNDQW�
WHFKQLQƳ� GDUER� SURMHNWą�� Mǐ� NLHNLV� JDOL� EǌWL� PDåHVQLV�� .LHNLǐ� VNDLþLDYLPDV� DWOLNWDV� YDGRYDXMDQWLV� DWOLNWDLV�
QDWǌULQLDLV�PDWDYLPDLV�
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1U���������������

9LOQLXV
,QYHVWLFLMǐ� SODQR� UHQJLPR� YDGRYơ� LU� SDVWDWǐ� HQHUJLQLR� QDXGLQJXPR� VHUWLILNDYLPR� HNVSHUWơ� $XãUD�
-DUPRãNLHQơ� DWOLNR� GDXJLDEXþLR� QDPR� 5LQNWLQơV J�� �� 9LOQLXMH�� YL]XDOLQĊ� DSåLǌUą� UHQJLDQW�
LQYHVWLFLMǐ�SODQą�LU�QXVWDWơ�

(LO��
1U�

9HUWLQLPR
REMHNWDV

%HQGUDV�
ƳYHUWLQLPDV

,ãVDPXV�EǌNOơV�DSUDã\PDV
�GHIHNWDL��GHIRUPDFLMRV��QXVLGơYơMLPR�O\JLV�LU�SDQ��

�� VLHQRV��IDVDGLQơV� �

6LHQRV�� JHOåEHWRQLR�SORNãWơV��7DUSEORNLQơV�VLǌOơV�YLHWRPLV�
VXWUǌNLQơMXVLRV��DSWUXSơMXVLRV��<UD�ƳWUǌNLPǐ�VLHQLQơVH�SORNãWơVH��
6LHQRV�GUơJVWD��SHUãąOD��SDWLULDPL�GLGHOL�ãLOXPRV�QXRVWROLDL�3DVWDWR�
VLHQǐ�NRQVWUXNFLMRV�IL]LQơ�EǌNOơ�LU�ãLOXPLQơ�YDUåD�QHWHQNLQD�675�
�������������Ä3DVWDWǐ�HQHUJLQLR�QDXGLQJXPR�SURMHNWDYLPDV�LU�
VHUWLILNDYLPDV³�

��
SDPDWDL�LU�
QXRJULQGRV

�

3DPDWDL�� EHWRQLQLDL��3DVWDWR�SDPDWǐ�LU�QXRJULQGRV�EǌNOơ�SUDVWD��
PDW\WL��NDG�Ƴ�NRQVWUXNFLMǐ�YLGǐ�SDWHQNDQWL�GUơJPơ�DUGR�VWUXNWǌUą���
3DVWDWR�SDPDWǐ�EǌNOơ�LU�ãLOXPLQơV�YDUåRV�O\JLV�QHWHQNLQD�675�
�������������Ä3DVWDWǐ�HQHUJLQLR�QDXGLQJXPR�SURMHNWDYLPDV�LU�
VHUWLILNDYLPDV³�

�� VWRJDV �

6WRJDV�VXWDSGLQWDV��GHQJWDV�SULO\GRPD�ELWXPLQH�GDQJD��OLHWDXV�
QXYHGLPDV�YLGLQLV��QHDSãLOWLQWDV��3DVWDWR�VWRJR�NRQVWUXNFLMRV�
IL]LQơ�EǌNOơ�LU�ãLOXPLQơV�YDUåRV�O\JLV�QHWHQNLQD�675��������������
Ä3DVWDWǐ�HQHUJLQLR�QDXGLQJXPR�SURMHNWDYLPDV�LU�VHUWLILNDYLPDV³�

��
ODQJDL�EXWXRVH�LU�
NLWRVH�SDWDOSRVH

�

(VDPL�SDNHLVWL�ODQJDL�DWLWLQND�675��������������UHLNDODYLPXV��Mǐ�
EǌNOơ�JHUD��/LNĊ�QHSDNHLVWL�ODQJDL�± PHGLQLDL�VXSRULQWL��3DVWHEơWL�
PHGLQLǐ�ODQJǐ�UơPǐ�SDSXYLPDL��GDXJHO\MH�YLHWǐ�SDVWHEơWRV�UơPǐ�
GHIRUPDFLMRV���'ơO�ãLǐ�SDåHLGLPǐ�ODQJǐ�UơPDL�\UD�QHVDQGDUǌV��NDL�
NXULH�LNL�JDOR�QHXåVLGDUR��SUDOHLGåLD�ãDOWą�RUą��NXULV�FLUNXOLXRMD�Ƴ�
EXWǐ�SDWDOSDV��-ǐ�ãLOXPLQơV�VDY\EơV�QHDWLWLQND�675��������������
Ä3DVWDWǐ�HQHUJLQLR�QDXGLQJXPR�SURMHNWDYLPDV�LU�VHUWLILNDYLPDV³�

��
EDONRQǐ�DU�ORGåLMǐ�

ODLNDQþLRVLRV�
NRQVWUXNFLMRV

�

%DONRQǐ�ODLNDQWL�NRQVWUXNFLMD�± J�E�SORNãWơV��NXULRV�SDåHLVWRV�
GUơJPơV��%DONRQǐ�DSWYơULPDL�� VXVLGHYơMĊ��SDåHLVWL�GUơJPơV��
WYLUWLQLPR�HOHPHQWDL�DSUǌGLMĊ��'DOLV�ƳVWLNOLQWǐ�EDONRQǐ�UơPDL�
PHGLQLDL��VHQL��QHVDQGDUǌV��'DOLV�� SODVWLNLQLDL��'DOLV�EDONRQǐ�
QHVWLNOLQWL�

�� UǌVLR�SHUGDQJD �

5ǌVLR�SHUGDQJRV�EǌNOơ�SDWHQNLQDPD��5ǌVLR�SHUGDQJD�J�E�
SORNãþLǐ��WHUPRL]ROLDFLQLV�VOXRNVQLV�QHƳUHQJWDV��âLOXPLQơ�YDUåD�
QHWHQNLQD�675��������������Ä3DVWDWǐ�HQHUJLQLR�QDXGLQJXPR�
SURMHNWDYLPDV�LU�VHUWLILNDYLPDV³�

��

ODQJDL�LU�ODXNR�
GXU\V�ODLSWLQơVH�LU�
NLWRVH�EHQGURMR�
QDXGRMLPR�
SDWDOSRVH

�

5ǌVLR�ODQJDL�LU�ODLSWLQơV�ODQJDL�EHL�EDONRQR�GXU\V��GåLRY\NOǐ��VHQL�
PHGLQLDL��QHVDQGDUǌV��GHIRUPXRWDLV�UơPDLV��Y\NVWD��QXRODWLQơ�
QHNRQWUROLXRMDPD�ODXNR�RUR�LQILOWUDFLMD��3DJULQGLQơV�ODXNR�ƳơMLPR�Ƴ�
ODLSWLQĊ�GXU\V�± PHWDOLQơV��(VDPǐ�ODQJǐ�LU�GXUǐ�ãLOXPLQơ�YDUåD�
QHWHQNLQD�675��������������Ä3DVWDWǐ�HQHUJLQLR�QDXGLQJXPR�
SURMHNWDYLPDV�LU�VHUWLILNDYLPDV³�NHOLDPǐ�UHLNDODYLPǐ�
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ãLOG\PR�

LQåLQHULQơV�
VLVWHPRV

�

âLOXPD�SDVWDWXL�WLHNLDPD�Lã�PLHVWR�FHQWUDOL]XRWǐ�ãLOXPRV�WLQNOǐ��
âLOXPRV�SXQNWDV�DXWRPDWL]XRWDV��âLOG\PR�VLVWHPD�LãEDODQVXRWD��
SDWDOSRV�ãLOGRPRV QHWRO\JLDL��QơUD�JDOLP\EơV�UHJXOLXRWL�SDWDOSRV�
WHPSHUDWǌUą��9DP]G\QDL�SDYHLNWL�NRUR]LMRV��L]ROLDFLMD�
VXVLGHYơMXVL��âLOXPLQơ�HQHUJLMD��VXYDUWRWD�SDWDOSǐ�ãLOG\PXL��
DSVNDLWRPD�EHQGUDL�LU�LãGDOLMDPD�SDWDOSǐ�VDYLQLQNDPV�
SURSRUFLQJDL�WXULPDP�SORWXL�
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NDUãWR�YDQGHQV�
LQåLQHULQơV�
VLVWHPRV

�

.DUãWDV�YDQGXR�UXRãLDPDV�ãLOXPLQLDPH�SXQNWH��.DUãWR�YDQGHQV�
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