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6856$��
6856$��

���9�F�D�0RGXO��
0RGXO��
0RGXO��

9

D E)LJXUD����

0RGXO��
0RGXO��
0RGXO�� 9

,1
,1
,1
,1 0RGXO��

&LUFXLW�GHFRPXWDUH
287

$OLPHQWDUH
)LJXUD����



�
`LQkQG� FRQW� GH� LPSRUWDQ@D� GRPHQLXOXL�� H[LVW?� XQ� FRQJUHV� LQWHUQD@LRQDO� AQ� DFHVW� GRPHQLX��,QWHUQDWLRQDO�6\PSRVLXP�RQ�)DXOW�7ROHUDQW�&RPSXWHUV��aQ�FHUFHWDUHD�VWDWLVWLF?�HIHFWXDW?�D�IRVW�UHDOL]DW?�R�UHGXQGDQ@?�SURWHFWLY?�OD�FHOH�GRX?�SXQFWHLPSRUWDQWH�DOH�VLVWHPXOXL�3&�$7�>L�DQXPH�DX�IRVW�FXSODWH�GRX?�VXUVH�AQ�SDUDOHO�FX�VHSDUDUH�FX�GLRGH>L� GRX?� KDUG� GLVFXUL�� &XSODUHD� FHORU� GRX?� VXUVH� AQ� SDUDOHO� QX� P?UH>WH� LPXQLWDWHD� VLVWHPXOXL� ODSHUWXUED@LLOH� FRQGXVH� SULQ� UH@HDXD� GH� DOLPHQWDUH�� GLQ� DFHVW� SXQFW� GH� YHGHUH� ILLQG� PDL� IDYRUDELO?XWLOL]DUHD� XQHL� VXUVH� QHAQWUHUXSWLELOH�� 'HIHFWDUHD� VXUVHL� QX� GXFH� AQ� PRG� QRUPDO� OD� SLHUGHUHDLQIRUPD@LHL��GH�DFHHD�DG?XJDUHD�UHGXQGDQW?�D�XQHL�VXUVH�QX�HVWH�XWLO?�aQ�ORFXUL�XQGH�HUD�LPSRUWDQW?�LQWHJULWDWHD�GDWHORU�V�D�FXSODW�FHO�GH�DO�GRLOHD�KDUG�GLVF�AQ�SDUDOHOFX�SULPXO��DVWIHO� AQFkW�FHHD�FH�VH�VFULH�SH�SULPXO�KDUG�GLVF�VH�VFULH�DXWRPDW�>L�SH�DO�GRLOHD��FDUH�VHPRQWHD]?�5($'�21/<�>L�FDUH�SRDWH�VHUYL� OD� UHOXDUHD� OXFUXOXL� AQ�FD]XO�GHIHFW?ULL�SULPXOXL�KDUG�GLVF�7HRUHWLF� 07%)� VH� APEXQ?W?@H>WH� GRDU� FX� DSUR[LPDWLY� ���� GDU� HVWH� LPSRUWDQW� F?� SUREDELOLWDWHD� GHSLHUGHUH�D�GDWHORU�GHYLQH� IRDUWH�PLF?��3H�SHULRDGD�GH�XUP?ULUH�QX�V�D� AQUHJLVWUDW� QLFL� R�SLHUGHUH�GHGDWH��GDU�DFHVW�IDSW�HVWH�QHVHPQLILFDWLY�GLQ�FDX]D�SHULRDGHL�VFXUWH�GH�XUP?ULUH�3HQWUX� D� RE@LQH� UH]XOWDWH� VHPQLILFDWLYH� V�D� UHFXUV� OD� AQFHUF?UL� DFFHOHUDWH� SULQ� JHQHUDUHD� GHAQWUHUXSHUL�VFXUWH�AQ�WHQVLXQHD�GH�DOLPHQWDUH�D�VLVWHPXOXL�FX�LQVWDOD@LD�GHVFULV?�AQ�FDSLWROXO���
&RQFOX]LL
2�SRQGHUH�PDUH�AQ�WRWDOXO�GHIHFWHORU�R�DX�GHIHFWHOH�DOHDWRDUH��LQWHUPLWHQWH��FDUH�VXQW�FDX]DWHAQ�SULQFLSDO�GH�(0,�� aQ�DFHVWH�FD]XUL� UHSXQHUHD� AQ� IXQF@LXQH�HVWH�PDL�GLILFLO?��HD�SRDWH�GXUD�XQ� WLPSPDL� AQGHOXQJDW� SkQ?� VXQW� GHWHFWDWH� FDX]HOH� GHIHF@LXQLL� >L� SRDWH� LPSOLFD� UHIDFHUL� PXOWLSOH� DOHLQIRUPD@LHL�aQ� OXFUDUHD� �/$6���� V�DX� I?FXW� GHWHUPLQ?UL� DVXSUD� XQRU� FDOFXODWRDUH� GLQ� FODVD� 3'3� ������$VWIHO�V�D�GHWHUPLQDW�07%)�SHQWUX�FRPSRQHQWHOH�VLVWHPXOXL��DSRL�V�D�FDOFXODW�07%)�SHQWUX�VLVWHP�aQFHUF?ULOH� HIHFWXDWH� DX� GXV� OD� XQ� 07%)� AQWUH� ��������� RUH�� QH@LQkQG� VHDPD� GH� GHIHFWHOHLQWHUPLWHQWH��'DF?�V�D�@LQXW�VHDPD�GH�GHIHFWHOH�LQWHUPLWHQWH��YDORDUHD�07%)�D�VF?]XW�SkQ?�OD����GHRUH�� ^L� AQ� �$16���� VH� GHVFULH� XQ� VWXGLX� HIHFWXDW� DVXSUD� XQHL� UH@HOH� GH� FDOFXODWRDUH� 681����� FXUH]XOWDWH�DVHP?Q?WRDUH�aQ� OXFUDUHD� �*(%����� AQ� FDSLWROXO� �� VH� DERUGHD]?� GH� DVHPHQHD� SUREOHPD� UHGXQGDQ@HLSURWHFWLYH�VWDWLFH�FX�FLUFXLWH�GH�YRWDUH�GLQDPLFH�>L�KLEULGH��6XQW�GDWH�>L�H[HPSOH�GH�VLVWHPH�GH�FDOFXOWROHUDQWH� OD� HURUL�� (VWH� LQWHUHVDQW� SULQFLSLXO� GH� ED]?� DO� DUKLWHFWXULL� DFHVWRU� VLVWHPH�� �'HIHF@LXQLOHWUHEXLH�V?�ILH�FRQVLGHUDWH�AQWkPSO?UL�QRUPDOH��FDUH�SRW�FRH[LVWD�FX�AQWUHDJD�JDP?�GH�RSHUD@LL�QRUPDOH�FXP�VXQW��DORFDUHD�UHVXUVHORU��LQWHUSUHWDUHD�FRPHQ]LORU�XWLOL]DWRUXOXL�HWF��2� OXFUDUH� YDVW?� FDUH� DERUGHD]?� P?ULUHD� VLJXUDQ@HL� AQ� WUDQVIHUXO� >L� SURFHVDUHD� GDWHORU� SULQLQWURGXFHUHD� >L� SURFHVDUHD� XQRU� LQIRUPD@LL� UHGXQGDQWH� � HVWH� �&5,����� 6H� SUHFL]HD]?� F?� XQ� IDFWRUGHWHUPLQDQW� AQ� ILDELOLWDWHD�VLVWHPHORU�GLJLWDOH� AO�DX�GHIHF@LXQLOH�FX�PRG�GH�PDQLIHVWDUH� WUDQ]LWRULX�VDXLQWHUPLWHQW��'HWHF@LD�DFHVWRU� WLSXUL�GH�HURUL�SUHVXSXQH�YHULILFDUHD�VLVWHPXOXL� AQ� WLPS�UHDO��3URFHGHHOHGH� FUH>WHUH� D� ILDELOLW?@LL� VXQW� VSHFLILFH� FHORU� WUHL� ID]H� GH� UHDOL]DUH� D� XQXL� SURGXV�� SURLHFWDUHD� ORJLF?�SURLHFWDUHD� WHKQRORJLF?� >L� UHDOL]DUHD� FRQVWUXFWLY?��'XS?� UHDOL]DUHD� FRQVWUXFWLY?� VLVWHPXO� VH� VXSXQHWHVWXOXL� ILQDO�GH� WLS� �EXUQ�LQ��� aQ� ID]D�GH�SURLHFWDUH� ILDELOLWDWHD�VLVWHPXOXL�SRDWH� IL�P?ULW?�SULQ�HYLWDUHDGHIHFW?ULL� VLVWHPXOXL� UHVSHFWLY� SULQ� WROHUDQ@D� OD� GHIHFW?UL�� 6FRSXO� WH]HL� �&5,���� HVWH� V?� SURSXQ?� RVROX@LH�RULJLQDO?�SHQWUX�UHDOL]DUHD�XQXL�SURFHVRU�FX�DXWRYHULILFDUH��FD�HOHPHQW�GH�ED]?�AQ�GH]YROWDUHDXQXL� VLVWHP� WROHUDQW� OD� GHIHFW?UL�� GHFL� DERUGHD]?�P?ULUHD� ILDELOLW?@LL� VLVWHPXOXL� AQ� ID]D� GH� SURLHFWDUHORJLF?��aQ�DFHVW�VFRS�OXFUDUHD�SUH]LQW?�SUREOHPDWLFD�XWLOL]?ULL�UHGXQGDQ@HL� LQIRUPD@LRQDOH�OD�GHWHF@LD�>LFRUHF@LD� HURULORU�� AQ� SDUWLFXODU� UHDOL]DUHD� FRQWUROXOXL� WUDQVIHUXOXL� GH� GDWH� >L� RSHUD@LLORU� DULWPHWLFH� >LORJLFH� SH� ED]D� FRGXULORU� FX� UHVWXUL�� 6H� GHWDOLD]?� DSRL� R�PHWRG?� RULJLQDO?� GH� D� RUJDQL]D� >L� FRQWURODIOX[XO�LQIRUPD@LRQDO�SULQ�VHPQ?WXUL�>L�R�VWUXFWXU?�FDUH�SRDWH�UHDOL]D�DFHVW�FRQWURO�AQ�WLPS�UHDO�3RDWH� IL� DPLQWLW� XQ� H[HPSOX� GH� GHIHFWDUH� GDWRULW?� (0,� AQ� �� LXQLH� ����� FkQG� OD� %UD>RY� DL]EXFQLW� R� IXUWXQ?� GHRVHELW� GH� SXWHUQLF?�� AQVR@LW?� GH� GHVF?UF?UL� HOHFWULFH�� $FHDVW?� IXUWXQ?� D� SURGXVSDJXEH�LPSRUWDQWH�AQ�UH@HOHOH�GH�FDOFXODWRDUH�FDUH�IXQF@LRQDX�AQ�DFHO�PRPHQW��/D�3ULP?ULD�%UD>RY�GH
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8Q� VFXUWFLUFXLW� SRDWH� IL� �GHS?UWDW��� FkQG� OLPLWDUHD� FXUHQWXOXL� GH� VFXUWFLUFXLW� HVWH� UHDOL]DW?� GHLPSHGDQ@D� UH@HOHL�� SUHSRQGHUHQW� LQGXFWLY?�� 3RQGHUHD� LPSHGDQ@HL� JHQHUDWRUXOXL� VLQFURQ� HVWH� UHGXV?�ILJXUD�����

&XUHQWXO� L� VH�SRDWH�GHWHUPLQD�FD� R� VROX@LH� D� XQHL� HFXD@LL� GLIHUHQ@LDOH� VDX� SULQ� WUDQVIRUPDUHD/DSODFH��&XUHQWXO�L�DUH�XQ�WHUPHQ�IRU@DW�L��W��>L�XQ�WHUPHQ�OLEHU�L��W��L L��W��L��W� L��W��$H�W�7 �����3HQWUX�R�VXUV?�GH�WHQVLXQH�DOWHUQDWLY?�VLQXVRLGDO?�X6 WHUPHQXO�IRU@DW�DUH�R�YDULD@LH�VLQXVRLGDO?�ILJXUD�����
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/D�XQ�FXUHQW�GH�����$�WLPSXO�GH�GHFRQHFWDUH�HVWH�GH�]HFL�PV��LDU�OD����$�WLPSXO�HVWH�GH�]HFLGH�PLQXWH��7LPSXO�GH�GHFRQHFWDUH�GHSLQGH�GH�FXUHQWXO�GH�VFXUWFLUFXLW�3HQWUX�HIHFWHOH�VFXUWFLUFXLWHORU�HVWH�LPSRUWDQW?�FXQRD>WHUHD�LPSHGDQ@HL�UH@HOHL��=5��$FHDVWD�DIRVW�P?VXUDW?�H[SHULPHQWDO�>L�HVWH��$66����=5 ���������M,PSHGDQ@D� UH@HOHL�HVWH�DIHFWDW?�GH�SUH]HQ@D�XQXL�HOHPHQW�SHUWXUEDWRU�� >L�DUH�R� IRUP?�FD�FHDGDW?� AQ��$66����� ,PSHGDQ@D�UH@HOHL�VH�P?VRDU?��SULQ�P?VXUDUHD�IDFWRUXOXL�GH�UHIOH[LH� AQ� WLPS�VDX� AQGRPHQLXO� IUHFYHQ@?��0?VXUDUHD� VH� UHDOL]HD]?� FX� DMXWRUXO� XQRU� LPSXOVXUL� LQMHFWDWH� AQ� UH@HD� SULQ� ILOWUHWUHFH� VXV� GH� EDQG?� ODUJ?�� 0?VXUDUHD� VH� IDFH� DSRL� FX� ILOWUH� WUHFH� EDQG?� FX� GLIHULWH� IUHFYHQ@H� GHWUHFHUH��3HQWUX�D�UHGXFH�HURDUHD�VLVWHPDWLF?�GH�P?VXUDUH�VH�UHDOL]HD]?�R�FRUHF@LH�AQ�WUHL�SXQFWH��FDUHFRQVW?� AQ� HIHFWXDUHD�P?VXU?WRULORU� AQ� VFXUWFLUFXLW�� AQ� JRO� >L� FX� R� LPSHGDQ@?� FXQRVFXW?��0?VXU?WRULOHUHDOL]DWH�AQWU�R�FO?GLUH�DUDW?�F?�LPSHGDQ@D�DUH�SDUWHD�UHDO?�AQWUH�����RKPL�>L����N: >L�SDUWHD�LPDJLQDU?AQWUH�����RKPL�>L�����RKPL��&XSODUHD�XQXL�PLF�FRQVXPDWRU�SRDWH�PRGLILFD�LPSHGDQ@D�FX�SkQ?�OD�����&XSODUHD� OD� R� GLVWDQ@?� PDL� PDUH� GH� �P� GH� OD� ORFXO� P?VXU?WRULL� QX� LQIOXHQ@HD]?� LPSHGDQ@D� UH@HOHL�,PSHGDQ@D�P?VXUDW?�D�UH@HOHL�GHSLQGH�GH�EDQGD�GH�IUHFYHQ@H�AQ�FDUH�VH�P?VRDU?�
(IHFWH�(0,
aQ�PHGLXO�LQGXVWULDO��GDU�>L�AQ�FHO�DO�XWLOL]?ULL�FDVQLFH��R�SRQGHUH�PDUH�AQ�SHUWXUED@LLOH�DS?UXWH�RDX� GHIHFWHOH� IRUPHL� WHQVLXQLL� UH@HOHL�� AQWUH� FDUH� FHOH� PDL� GHVH� VH� FRQVLGHU?� F?GHULOH� VFXUWH� DOHWHQVLXQLL�� 6H� FRQVLGHU?� F?� ���� GLQ� SHUWXUED@LLOH� AQ� IXQF@LRQDUHD� FDOFXODWRDUHORU� VH� GDWRUHD]?� XQRUGHIHFWH�DOH�IRUPHL�WHQVLXQLL�GH�DOLPHQWDUH�8QXO�GLQWUH�FHOH�PDL�GHV�AQWkOQLWH�GHIHFWH�HVWH�GLVSDUL@LD�WHPSRUDU?�VDX�DWHQXDUHD�WHPSRUDU?�DWHQVLXQLL��6H�SRW�FLWD�GDWH�VWDWLVWLFH� �2*5��E��FDUH�DUDW?�F?� IUHFYHQ@D�GH�DSDUL@LH�D�DFHVWRU�GHIHFWHHVWH�GHVWXO�GH�PDUH��6WDWLVWLF��VF?GHULOH�GH�WHQVLXQH�VFRW�XQ�FDOFXODWRU�GLQ�IXQF@LXQH�GH����GH�RUL�SHDQ��&KLDU�>L�SH� WHULWRULXO�VLVWHPXOXL�HQHUJHWLF� IHGHUDO�GLQ�*HUPDQLD�V�DX�AQUHJLVWUDW�������GHIHFWH�SHDQ��I?U?�D�OXD�AQ�FRQVLGHUDUH�F?GHULOH�GH�VFXUW?�GXUDW?��VXE��V��aQ�VFRSXO�HYDOX?ULL�VW?ULL�UH@HOHL�AQ�PHGLXO�LQGXVWULDO�D�IRVW�UHDOL]DW?�P?VXUDUHD�XQHL�YDORUL�PHGLLD� WHQVLXQLL� UH@HOHL� SULQWU�XQ� VLVWHP� GH� DFKL]L@LL� GH� GDWH�� 6LVWHPXO� FRQVW?� AQWU�XQ� FDOFXODWRU� FRPSDWLELO3&�$7�>L�R�SODF?�GH�DFKL]L@LL�GH�GDWH�SH����EL@L�FDUH�SUHLD�H>DQWLRDQH�FX�YLWH]D�GH����H>DQWLRDQH��V6�DX� I?FXW�FkWHYD�P?VXU?WRUL� OD�(OHFWURSUHFL]LD�6$�6?FHOH��%UD>RY�� OD�VROLFLWDUHD�2ILFLXOXL�GHFDOFXO�� GLQ� FDX]D� GHVHORU� SHUWXUE?UL� AQ� H[SORDWDUHD� FDOFXODWRDUHORU� GLQ� GRWDUH��&HOH� GRX?� FDQDOH� GHDFKL]L@LH�DX�IRVW�FRQHFWDWH�OD�UH@HD�>L�OD�LH>LUHD�GLQ�FRQYHUWRUXO�GH�DOLPHQWDUH�SHQWUX�D�GHWHUPLQD�GDF?
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FRQYHUWRUXO� FRQGXFH� SHUWXUED@LLOH� VDX� OH� JHQHUHD]?�� aQ� SOXV� DX� IRVW� VXSUDYHJKHDWH� >L� WHQVLXQLOH� GH��9�� ����9�>L�PDVD�SHQWUX�D�SXWHD�VWDELOL�FRUHOD@LL� AQWUH�SHUWXUED@LLOH�GLQ� UH@HD�>L� IXQF@LRQDUHD�VXUVHLVLVWHPXOXL��5H]XOWDWHOH�DFHVWRU�P?VXU?WRUL�SH�R�SHULRDG?�GH�XUP?ULUH�GH�R�]L��������������VXQW����� GH� F?GHUL�RU?� GH� WHQVLXQH� GH� RUGLQXO� ]HFL� GH� YRO@L� �LQFOXVLY� F?GHUL� WRWDOH�� FX� GXUDWD� ���VHPLSHULRDGH��R�F?GHUH�RU?�GH�WHQVLXQH�WRWDO?�FX�GXUDWD�PDUH������VHPLSHULRDGH���R�VDOY?�GH�F?GHUL�GH�WHQVLXQH��RU?��R�PRGLILFDUH�OXQJ?��RUGLQXO�VHFXQGHORU��D�YDORULL�PHGLL��QX�DX�IRVW�AQUHJLVWUDWH�FUH>WHUL�DOH�WHQVLXQLL�3H�SDUFXUVXO�]LOHL�V�DX�AQUHJLVWUDW�>L�SHUWXUE?UL�DOH�IXQF@LRQ?ULL�FDOFXODWRDUHORU�GDWRUDWH�DFHVWRUAQWUHUXSHUL� ��� 5(6(7� H[HFXWDWH� GH� VLVWHP�� FHHD� FH� AQVHDPQ?� R� IUHFYHQ@?� GH� �� � F?GHUH� OD� �� RUH��8QHOH� AQWUHUXSHUL� DX� SXWXW� IL� SXVH� AQ� OHJ?WXU?� FX� SRUQLUHD� XQXL� XWLODM� GH�PDUH� SXWHUH� SHQWUX� W?LHUHDWDEOHORU�JURDVH��GDU�PXOWH�V�DX�GDWRUDW�VFXUWFLUFXLWHORU�GLQ�]RQH�DSURSLDWH�3HQWUX�D�DYHD�XQ� WHUPHQ�GH�FRPSDUD@LH�� V�D� I?FXW� R� VXSUDYHJKHUH� DQWLSHUWXUEDWLY?� D� UH@HOHLAQWU�R� ]RQ?� QHLQGXVWULDO?�� OD� RUH� UHODWLY� �FXUDWH�� GLQ� SXQFW� GH� YHGHUH� DO� SHUWXUED@LLORU�� GXS?� RUD� ���)UHFYHQ@D� GH� DSDUL@LH� D� F?GHULORU� D� IRVW� GH� R� F?GHUH� OD� ����V�� FX� GXUDWH� FDUH� QX� DX� GHS?>LW� �VHPLSHULRDGH�6ROX@LD� FHD� PDL� VLPSO?� SHQWUX� SURWHMDUHD� IXQF@LRQ?ULL� FDOFXODWRDUHORU� HVWH� FRQHFWDUHD� XQHLVXUVH� QHAQWUHUXSWLELOH�� 2� DOW?� VROX@LH� HVWH� XWLOL]DUHD� XQRU� HOHPHQWH� GH� AQPDJD]LQDUH� D� HQHUJLHL� GHFDSDFLW?@L� PDL� PDUL� AQ� VXUVHOH� GH� DOLPHQWDUH�� FHHD� FH� GXFH� OD� P?ULUHD� LPXQLW?@LL� OD� AQWUHUXSHUHDWHQVLXQLL�GH�DOLPHQWDUH�6H�SXQH�SUREOHPD�XQRU�VROX@LL�QRL��FDUH�FRQVWDX� AQ�VFXUWDUHD� WLPSXOXL�GH� LQWUDUH� AQ�DF@LXQH�DVLJXUDQ@HL� AQ� PRPHQWXO� XQXL� VFXUWFLUFXLW�� 'DF?� P?VXULOH� FODVLFH� FRQVWDX� AQ� DS?UDUHD� APSRWULYDSHUWXUED@LLORU��SULQ�DFHDVW?�VROX@LH�VH�SRDWH�SUHYHQL�DSDUL@LD�SHUWXUED@LLORU�

6LJXUDQ@H�HOHFWURQLFH
0?VXUDUHD�WLPSXOXL�GH�U?VSXQV�D�VLJXUDQ@HORU�3HQWUX�FRPSDUD@LH�HVWH�QHYRLH�V?�VH�P?VRDUH� WLPSXO�GH� U?VSXQV�SHQWUX�VLJXUDQ@D� IX]LELO?� >LFHD� DXWRPDW?�� SUHFXP� >L� SHQWUX� GLYHUVH� VFKHPH� GH� VLJXUDQ@H� HOHFWURQLFH�� aQ� ILJXUD� � ����� VH� G?VFKHPD�GH�SULQFLSLX�D�GLVSR]LWLYXOXL�GH�P?VXUDUH�

&X�FRPXWDWRUXO�.�VH�VLPXOHD]?�XQ�VFXUWFLUFXLW�DO�VDUFLQLL�56��aQ�DFHVW�PRPHQW��SULQ�RSWRFXSORUVH�YDOLGHD]?�LPSXOVXULOH�GH� OD�JHQHUDWRUXO�GH� WDFW��9DOLGDUHD�HVWH�YDODELO?�SkQ?�AQ�PRPHQWXO� AQ�FDUHVLJXUDQ@D� GHFXSOHD]?�� AQWUHUXSkQG� FLUFXLWXO�� aQ� QXP?U?WRU� U?PkQ� VWRFDWH� 1� LPSXOVXUL�� WLPSXO� GHU?VSXQV�DO�VLJXUDQ@HL�ILLQG�W 1���I�����XQGH�I�HVWH�IUHFYHQ@D�JHQHUDWRUXOXL�GH�WDFW2�QRX?�P?VXU?WRDUH�SRDWH�IL�UHDOL]DW?�GXS?�UHVHWDUHD�QXP?U?WRUXOXL�

6,*

.
56

5H@HD���9F�D� 1XP?U?WRU
$IL>DM

*HQHUDWRU�GH�WDFW

��9

)LJXUD�����



��
'LVSR]LWLY�GH�SURWHF@LH�SHQWUX�FRQVXPDWRUL�GH�SXWHUH�PLF? �2*5��G����081���6FKHPD�EORF�HVWH�GDW?�AQ�ILJXUD������

aQ� FLUFXLWXO� FRQVXPDWRUXOXL� VH� LQWURGXF� �� UH]LVWHQ@H� GH�P?VXU?�5P� >L� 5P� >L� R� UH]LVWHQ@?� GHEDODVW�5E FDUH�APSUHXQ?�OLPLWHD]?�FXUHQWXO�SULQ�WULDF�OD�YDORDUHD�GH�VFXUWFLUFXLW�DFFLGHQWDO� �GH�UHJXO?PDL�PDUH�GH�DSUR[LPDWLY����RUL�GHFkW�FXUHQWXO�PHGLX�PD[LP���3ULPXO�GH]DYDQWDM�DO�DFHVWXL�FLUFXLW�HVWHH[LVWHQ@D�UH]LVWHQ@HORU�GH�P?VXU?�>L�EDODVW��SH�FDUH�VH�SLHUGH�HQHUJLH�3HQWUX�FLUFXLWXO�GH�GHWHFWDUH�D�XQXL�VFXUWFLUFXLW��SXQFWXO�GLQWUH�FHOH�GRX?�UH]LVWHQ@H�GH�P?VXU?YD� IL�PDV?��8Q� VFXUWFLUFXLW� DU� SXWHD� VXUYHQL� AQ� RULFDUH� GLQWUH� DOWHUQDQ@H�� 'DF?� AQ� FLUFXLW� DU� H[LVWD� RVLQJXU?�UH]LVWHQ@?�GH�P?VXU?��WHQVLXQHD�SH�HD�DU�SXWHD�IL�QHJDWLY?�VDX�SR]LWLY?�ID@?�GH�RULFDUH�GLQWUHFDSHWH��>L�DU�IL�SUREOHPH�SHQWUX�FLUFXLWXO�GH�LQWUDUH�aQ�ILJXUD������VH�GHWDOLD]?�FLUFXLWXO�GH�SURWHF@LH�

&kQG� WHQVLXQHD� SH�5P� GHS?>H>WH� YDORDUHD� GH� SUDJ� FX� R� YDORDUH� SR]LWLY?� �AQ� VHPLSHULRDGDSR]LWLY?�� FRPSDUDWRUXO� $2�� EORFKHD]?� LPSXOVXULOH� GH� FRPDQG?� DOH� WULDFXOXL�� &RQGHQVDWRUXO� &� VHAQFDUF?�SULQ�'��FX�R�FRQVWDQW?�GH�WLPS�SURSRU@LRQDO?�FX�5P�[&���GH�RUGLQXO�]HFLORU�GH�PLFURVHFXQGH�'HVF?UFDUHD� OXL� &� VH� IDFH� SULQ� UH]LVWHQ@D� GH� LQWUDUH� D� OXL� $2��� GHFL� IRDUWH� OHQW�� 6LJXUDQ@D� U?PkQHGHFXSODW?� SkQ?� OD� GHVF?UFDUHD� OXL� &� VXE� YDORDUHD� GH� SUDJ� D� FRPSDUDWRUXOXL�� PRPHQW� AQ� FDUH� VHUHWHVWHD]?� H[LVWHQ@D� VFXUWFLUFXLWXOXL�� /D� IHO� VH� AQWkPSO?� >L� AQ� VHPLDOWHUQDQ@D� QHJDWLY?�� VHVL]DW?� GHUDPXUD� ��� &LUFXLWXO� GH� FRPDQG?� DO� WULDFXOXL� HVWH� UHDOL]DW� FODVLF�� FX� XQ� FLUFXLW� GH� FRPDQG?� AQ� ID]?$$����7LPSXO�GH�U?VSXQV�DO�DFHVWHL�VLJXUDQ@H�HVWH�GH�PD[LPXP���PV��GXUDWD�XQHL�VHPLSHULRDGH��aQFD]XO�FHO�PDL�GHIDYRUDELO��AQ�FDUH�VFXUWFLUFXLWXO�DSDUH�OD�AQFHSXWXO�XQHL�VHPLSHULRDGH��EORFDUHD�WULDFXOXLVH�IDFH�OD�WUHFHUHD�FXUHQWXOXL�DQRGLF�SULQ�]HUR��GHFL�OD�VIkU>LWXO�VHPLSHULRDGHL�
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3ULQ� FXSODUHD� XQHL� UH]LVWHQ@H� AQ� SDUDOHO� FX� FRQGHQVDWRUXO� &� >L� &� VH� SRDWH� FRQWUROD� WLPSXOGXS?�FDUH�VH�IDFH�UHWHVWDUHD�VFXUWFLUFXLWXOXL�2EVHUYD@LH�� R� UHWHVWDUH� SHULRGLF?� OD� LQWHUYDOH� VFXUWH� GH� WLPS� SRDWH� GHYHQL� PDL� SXWHUQLFSHUWXUEDQW?�GHFkW�XWLOL]DUHD�XQHL�VLJXUDQ@H�IX]LELOH�([SHULPHQWHOH� V�DX� I?FXW� FX� XQ� WULDF� GH� ��$�� 7%��1�� >L� DX� SXV� AQ� HYLGHQ@?� HILFDFLWDWHDVLJXUDQ@HL�OD�VDUFLQL�SUHSRQGHUHQW�UH]LVWLYH�����/LQLL�HOHFWULFH�OXQJL
2� OLQLH� HOHFWULF?� D� F?UHL� OXQJLPH� HVWH� FRPSDUDELO?� FX� OXQJLPHD� GH� XQG?� D� VHPQDOXOXL� VHQXPH>WH�OLQLH�HOHFWULF?�OXQJ?�aQ�FD]XO�OLQLHL�OXQJL�SDUDPHWULL�VH�FRQVLGHU?�GLVWULEXL@L��UHSDUWL]D@L�FRQWLQXX�AQ�OXQJXO�OLQLHL��3UREOHPD�OLQLHL�FRQVW?�AQ�GHWHUPLQDUHD�WHQVLXQLL�X�[�W��OD�GLVWDQ@D�[�>L�PRPHQWXO�W��ILJXUD������

6H�GHILQHVF�SDUDPHWULL�VSHFLILFL�VDX�OLQHLFL��DVWIHO�5O OLP�'5�'[� '[�WLQGH�OD����RKPL�P��UH]LVWHQ@D�ORQJLWXGLQDO?/O OLP�'/�'[� '[�WLQGH�OD����+HQU\�P��LQGXFWLYLWDWHD�ORQJLWXGLQDO?&O OLP�'&�'[ '[�WLQGH�OD����)DUDG�P��FDSDFLWDWHD�WUDQVYHUVDO?*O OLP�'*�'[� '[�WLQGH�OD����6�P��FRQGXFWDQ@D�WUDQVYHUVDO?
8Q� WURQVRQ� GH� OLQLH� GH� OXQJLPH� G[� SRDWH� IL� WUDQVIRUPDW� AQWU�XQ� FXDGULSRO� 7� >L� DUH� VFKHPDHFKLYDOHQW?�GDW?�AQ�ILJXUD������

7HRUHPD�OXL�.LUFKKRII�SH�FRQWXUXO�H[WHULRU�G?��X���L�5O�G[������/O����G[��wL�wW�X��wX�w[�G[ � �������wX�w[ 5O�L�/O�wL�wW �����
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6F?GHUHD� WHQVLXQLL� X� SH� XQLWDWHD� GH� OXQJLPH� D� OLQLHL� HVWH� HJDO?� FX� VXPD� GLQWUH� F?GHULOH� GHWHQVLXQH�UH]LVWLY?�>L�LQGXFWLY?��SH�XQLWDWHD�GH�OXQJLPH��aQ�QRGXO�0��L�GL&�GL*�L��wL�w[�G[ � ������L& &�wX�wW��>L� L* *�X�wL�w[ *O�X�&O��wX�wW ������6F?GHUHD� FXUHQWXOXL� L� SH� XQLWDWHD� GH� OXQJLPH� D� XQXL� FRQGXFWRU� DO� OLQLHL� HVWH� HJDO?� FX� VXPDGLQWUH�FXUHQWXO�GH�SLHUGHUL�SULQ�L]RODQWXO�GLQWUH�ILUH�>L�FXUHQWXO�FDSDFLWLY��SH�XQLWDWHD�GH�OXQJLPH��aQ�UHJLP�DUPRQLF�SHUPDQHQW��AQ�FRPSOH[��FHOH�GRX?�HFXD@LL�GHYLQ��G8�G[ �5O�M�/O�Z�, �������G,�G[ �*O�M�&O�Z�8 ������3ULQ�HOLPLQDUHD�XQHL�QHFXQRVFXWH�VH�RE@LQH�HFXD@LD�WHOHJUDIL>WLORU�=O 5O�M�/O�Z HVWH�LPSHGDQ@D�OLQHLF?�ORQJLWXGLQDO?<O *O�M�&O�Z HVWH�DGPLWDQ@D�FRPSOH[?�OLQHLF?�WUDQVYHUVDO?=F ��5O�M�/O�Z���*O�M�&O�Z ����� ������=F�HVWH�LPSHGDQ@D�FDUDFWHULVWLF?�FRPSOH[?�D�OLQLHL'DF?�SH�OLQLH�VH�WUDQVPLWH�GH�OD�LQWUDUH�XQ�VHPQDO�FX�XQ�DQXPLW�VSHFWUX�GH�IUHFYHQ@?��GDWRULW?YLWH]HL�GH�SURSDJDUH�FDUH�HVWH�GLIHULW?�SHQWUX�ILHFDUH�DUPRQLF?�FRPSRQHQW?��VHPQDOXO�DMXQJH�OD�LH>LUHFX�XQ�VSHFWUX�GH�IUHFYHQ@?�GLIHULW�>L�AQ�FRQVHFLQ@?�OLQLD�GLVWRUVLRQHD]?�VHPQDOXO�8Q�FD]�SDUWLFXODU�HVWH�OLQLD�I?U?�GLVWRUVLXQH��FRQGL@LD�+HDYLVLGH���'DF?�5O�/O *O�&O YLWH]D�GH�ID]?�QX�YD�IL�GHSHQGHQW?�GH�IUHFYHQ@?�>L�VHPQDOXO�QX�YD�IL�GLVWRUVLRQDW�
2EVHUYD@LH�� GH� UHJXO?� 5O�/O HVWH� PDL� PDUH� GHFkW� *O�&O�� OLQLLOH� DYkQG� FDSDFLW?@L� PDUL� >LLQGXFWLYLW?@L�PLFL��3HQWUX�D�VH�IRU@D�FRQGL@LD�+HDYLVLGH�VH�LQWHUSXQ�SH�FDEOX�LQHOH�GH�IHULW?�SH�FDUH�VHIDF� FkWHYD� AQI?>XU?UL�� 'H� H[HPSOX� � OD� FXSOD� GH�PRQLWRU� 9*$� H[LVW?� DVWIHO� GH� AQI?>XU?UL� AQWU�R�PLF?FDUFDV?�SH�FDEOX��8Q�LQHO�GH�IHULW?�DUH�>L�UROXO�GH�D�PLF>RUD�SHUWXUED@LLOH�GH�PRG�FRPXQ�VDX�GLIHUHQ@LDOSULQ�PHFDQLVPXO�GHVFULV�AQ�FDS�����ILJXUD����3HQWUX� D� HVWLPD� UH]XOWDWHOH� WUDVPLVLHL� VH� SRW� IDFH� VLPXO?UL� AQ� 63,&(�� 0RGHOHOH� GLQ� 63,&(SHQWUX�OLQLL�GH�WUDQVPLVLH�VXQW�7�� OLQLH� GH� WUDQVPLVLH� I?U?� SLHUGHUL�� OD� FDUH� VH� VSHFLILF?� IUHFYHQ@D� VHPQDOXOXL� WUDQVPLV�LPSHGDQ@D�FDUDFWHULVWLF?�>L�OXQJLPHD�OLQLHL2��OLQLH�GH�WUDQVPLVLH�FX�SLHUGHUL/75$�� PRGHO� FRPSOHW� FDUH� @LQH� FRQW� GH� SDUDPHWULL� 5�� /�� *�� &�� &X� DFHVW� PRGHO� DX� IRVWLPSOHPHQWDWH�OLQLL�FX�SLHUGHUL�VHULH��5&�XQLIRUPH��� OLQLL� I?U?�SLHUGHUL� �/&��>L� OLQLL�5*��SLHUGHUL� UH]LVWLYHVHULH�>L�SDUDOHO��8Q�SURJUDP�AQ�63,&(�HVWH�GDW�AQ�FRQWLQXDUH�9�������38/6(����9���9��������X��X5���������7����������=� ���1/ ������) ���.+=�352%(�75$1���Q���X�����(1'
3URJUDPXO�HVWH�GHVWLQDW�DSUHFLHULL�IRUPHL�VHPQDOXOXL�OD�R�WUDQVPLVLH�9���FX�QLYHOH����9����9�OD�IUHFYHQ@D�PD[LP?�GH�WUDQVIHU�GH����.ELW�V�5H]XOWDWHOH� VXQW� GDWH� AQ� ILJXUD� ����� SHQWUX� R� WUDQVPLVLH� DGDSWDW?� >L� VH� REVHUY?� OLSVDGLVWRUVLXQLORU��SHQWUX�R�UH]LVWHQ@?�GH�VDUFLQ?�PDL�PLF?�>L�PDL�PDUH�GHFkW�LPSHGDQ@D�FDUDFWHULVWLF?��6HSRDWH� REVHUYD� F?� DSDU� GLVWRUVLXQL�PDMRUH� AQ� IRUPD� VHPQDOXOXL� WUDQVPLV�� FKLDU� IRORVLQG�PRGHOXO� I?U?SLHUGHUL�� $O?WXUL� VH� DUDW?� UH]XOWDWH� H[SHULPHQWDOH� RE@LQXWH� IRORVLQG� XQ� FDEOX� FRD[LDO� HFUDQDW� FXLPSHGDQ@D�FDUDFWHULVWLF?�GH���: �FDEOX�GH� UH@HD�(WKHUQHW���YL]XDOL]DWH�FX�XQ�RVFLORVFRS�+$0(*�FXLPSULPDQW?�
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0XOWH�GLQ�FHUFHW?ULOH�DFWXDOH�GH�(0&�VH�D[HD]?�SH�OLQLLOH�OXQJL��D>D�FXP�HVWH��'(8����SHQWUXWUDQVPLVLLOH�GH�GDWH�GH�PDUH�YLWH]?���+$6����SHQWUX�R�WUDWDUH�PDWHPDWLF?�>L�QXPHULF?��aQ��.$6����VHG?� R� PHWRG?� GH� P?VXUDUH� SHQWUX� OLQLLOH� OXQJL� AQ� FDEOXULOH� PXOWLFRQGXFWRU�� aQ� �.5(���� VH� WUDWHD]?FDEOXULOH�GXEOX�HFUDQDWH�FX�SODV?�GH�FXSUX�>L�IHULW?�IOH[LELO?�

����0DJLVWUDOD�SHQWUX�DYLRDQH��0,/�67'�����
&RPSOH[LWDWHD�HOHFWURQLF?� OD�XQ�DYLRQ�D�FUHVFXW�FRQWLQXX��&DEODUHD�PXOWRU� OHJ?WXUL� D�GHYHQLWGLILFLO� GH� UHDOL]DW�� WHVWDW� >L� GHSDQDW�� $VWIHO�� AQ� ����� D� IRVW� FUHDW?� R�PDJLVWUDO?� FX�PDUH� LPXQLWDWH� ODSHUWXUED@LL� QXPLW?� �0LOLWDU\� 6WDQGDUG� $LUFUDIW� ,QWHUQDO� 7LPH� 'LYLVLRQ� &RPPDQG�� 5HVSRQVH� 0XOWLSOH['DWD�%XV��
''&����0DJLVWUDOD� HVWH� VHULDO?�� WUDQVPLVLD� HVWH� GLIHUHQ@LDO?� >L� EXV�XO� HVWH� GXEODW� GLQ� PRWLYH� GHVLJXUDQ@?��7RDWH�VXEVLVWHPHOH�FXSODWH�DX�DFFHV�OD�WRDWH�WUDQVPLVLLOH��ILJXUD������

)L]LF�PDJLVWUDOD�HVWH� UHOL]DW?� FX�XQ�FDEOX� WRUVDGDW�� DSRL� HFUDQDW� FX� LPSHGDQ@D� FDUDFWHULVWLF?��:��ILJXUD������

&RPSXWHU�GHFRQWURO�DOWUDJHULL
6LVWHP�GHQDYLJD@LH &DOFXODWRUFHQWUDO�GHQDYLJD@LH
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0RGXOHOH�VXQW� L]RODWH�JDOYDQLF�FX� WUDQVIRUPDWRDUH��7UDQVIHUXO�HVWH�KDOI�GXSOH[�� OD�XQ�DQXPLWPRPHQW� GDWHOH� SRW� FLUFXOD� AQWU�XQ� VLQJXU� VHQV�� WUDQVIHUXO� ILLQG� ELGLUHF@LRQDO�� aQ� DPEHOH� FDSHWHPDJLVWUDOD� VH� WHUPLQ?� FX� UH]LVWHQ@H� GH� DGDSWDUH�� 7UDQVPLVLD� HVWH� AQ� EXFO?� GH� FXUHQW�� WHQVLXQHD� SHPDJLVWUDO?�ILLQG�����999 �ILJXUD�������7HUPLQDOHOH�SRW� IL�DSURSLDWH� >L� VH� FRQHFWHD]?�FD� AQ�SDUWHD�VWkQJ?�D� VFKHPHL�GLQ� ILJXUD�����VDX�GHS?UWDWH�>L�VH�FRQHFWHD]?�FX�GRX?�VHSDU?UL�JDOYDQLFH��&RQYHUVLD�WHQVLXQH�FXUHQW�HVWH�UHDOL]DW?FX�UH]LVWHQ@HOH�5�/D�PDJLVWUDO?�VH�SRW�FRQHFWD���WLSXUL�GH�WHUPLQDOH��FRQWUROOHU�GH�EXV��LQL@LD]?�WUDQVIHUXO�GH�GDWH�PRQLWRU�GH�EXV��SRDWH�H[WUDJH�PHVDMH�SH�FDUH�V?�OH�VWRFKH]H�SHQWUX�R�IRORVLUH�XOWHULRDU?�WHUPLQDO��578�5HPRWH�7HUPLQDO�8QLW�$FFHVXO�OD�EXV�HVWH�SRVLELO�QXPDL�OD�LQL@LHUHD�OXL�GH�XQ�0$67(5��2�IRUP?�D�FRQWUROXOXL�GLVWULEXLWHVWH�SRVLELO��'\QDPLF�%XV�&RQWURO��SULQ�DUELWUDUHD�08/7,�0$67(5�7UDQVPLVLD� VH� IDFH� AQ� FRG�0DQFKHVWHU�� FX� R� WUHFHUH� SULQ� �� AQ� ILHFDUH� FHOXO?� ELW�� &RGXO� HVWHDXWRVLQFURQL]DELO� >L� QHDYkQG� FRPSRQHQW?� GH� FXUHQW� FRQWLQXX� HVWH� LGHDO� SHQWUX� WUDQVPLVLD� SULQWUDQVIRUPDWRU��5DWD� GH� WUDQVIHU�PD[LP?�HVWH� GH� ��0ELW�V� FX� R� VWDELOLWDWH� AQ� WLPS�GH� ������8Q� �� VHFRGLILF?�FX�R�WUHFHUH�GLQ���AQ����8Q���VH�FRGLILF?�FX�R�WUHFHUH�GLQ���AQ����&RGLILFDUHD�VH�IDFH�FX�XQ�IURQWOD�PLMORFXO�FHOXOHL�ELW��ILJXUD������
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