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2�VXUV?�SHPDQHQW?�GH�SHUWXUED@LL�GH�EDQG?�AQJXVW?��HVWH� OLQLD�GH� AQDOW?� WHQVLXQH�� ILJXUD�����&kPSXO�HOHFWULF�AQ�MXUXO�XQXL�VWkOS�DUH�YDORUL�LPSRUWDQWH�
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,QWHUIHUHQ@D�HOHFWURPDJQHWLF?�QHDFFLGHQWDO?
,QWHUIHUHQ@D�QHDFFLGHQWDO?��SURYRFDW?��HVWH�R�ODWXU?�PDL�SX@LQ�VWXGLDW?�AQ�OXFU?ULOH�GH�(0&��GDUVWXGLDW?� >L� DSOLFDW?� AQ� VRFLHWDWH� GH� XQHOH� RUJDQLVPH�� aQ� DQDOL]D� XQHL� LQWHUIHUHQ@H� HOHFWURPDJQHWLFHWUHEXLH�FXQRVFXW?�>L�DFHDVW?�SRVLELO?�VXUV?��,QWHUIHUHQ@D�QHDFFLGHQWDO?�SRDWH�IL�GH�PDL�PXOWH�IHOXUL��EUXLDMXO� >L� UHDOL]DUHD� GH� @LQWH� IDOVH�� FDUH� AQ� XOWLPD� YUHPH� VH� PDL� QXPH>WH� >L� � �U?]ERLHOHFWURQLF����&D�H[HPSOLILFDUH�VH�SRDWH�PHQ@LRQD�U?]ERLXO�GLQ�*ROI��SRDWH�>L�5HYROX@D�GLQ��������IXUWXO�GH� LQIRUPD@LH��GH� OD�PLFURIRDQHOH�PRQWDWH� AQ�ELURXUL�SkQ?� OD� LQWHUFHSWDUHD�FRQYRUELULORUWHOHIRQLFH�WUDQVPLVH�SULQ�VDWHOLW��DUPH� FX� LPSXOV� HOHFWURPDJQHWLF� �627���� FDUH� VH� ED]HD]?� SH� HPLVLD� XQXL� FkPSHOHFWURPDJQHWLF� SXWHUQLF� >L� GLUHF@LRQDUHD� OXL� VSUH� R� @LQW?� SHQWUX� D� SURGXFH� SHUWXUE?UL� DOHHFKLSDPHQWHORU�HOHFWURQLFH�DOH�LQDPLFXOXL�

����(IHFWXO�DVXSUD�ILLQ@HORU�YLL
6LVWHPHOH�ELRORJLFH� LQWHUDF@LRQHD]?�FX�FkPSXO�HOHFWURPDJQHWLF�� ,QWHUDF@LXQLOH� VH�SRW� FODVLILFDGXS?�IUHFYHQ@D�FkPSXOXL��IUHFYHQ@H� MRDVH� ���+]����.+]��� FkPSXUL� JHQHUDWH� GH� UH@HD�� DXWRWXULVPH�� HFKLSDPHQWHLQGXVWULDOH�IUHFYHQ@H� AQDOWH� ����.+]��*+]��� FkPSXUL� JHQHUDWH� GH� SRVWXULOH� UDGLR� AQ� WRDWH� OXQJLPLOH� GHXQG?��WHOHYL]LXQH��WHOHIRQLH�PRELO?��UDGLRWHOHIRDQH�HWF��PLFURXQGH��SHVWH��*+]���FXSWRDUH�FX�PLFURXQGH��UDGDUH�HWF�
1LYHOHOH�GH�H[SXQHUH�VH�H[SULP?�AQ�:�P���GDU�XQHRUL�HIHFWHOH�FkPSXOXL�HOHFWULF�ILLQG�GLIHULWH�GHFHOH�DOH� FkPSXOXL�PDJQHWLF�� QLYHOHOH�GH�H[SXQHUH�VH�SRW�H[SULPD� AQ�9�P� VDX�$�P�� aQ�68$�QLYHOHOHPHGLL�VH�VLWXHD]?�OD�YDORDUHD�GH����P:�P���aQ�DSURSLHUHD�XQXL�WXUQ�GH�FRQWURO�UDGDU�DYLDWLF�VH�SRDWHDMXQJH�OD�����:�P��,QWHUDF@LXQLOH�SRW�IL��LQGLUHFWH�� FD� GH� H[HPSOX� SULQ� AQF?UFDUHD� HOHFWURVWDWLF?� D� XQXL� RELHFW� >L� GHVF?UFDUHD� SULQFRUSXO�XPDQ�GLUHFWH��SULQ�UDGLD@LH��OD�FDUH�V�DX�SXV�AQ�HYLGHQ@?�VXE����N+]�LQWHUDF@LXQL�FX�VLVWHPXO�QHUYRV�LDU�SHVWH����N+]�HIHFWH�WHUPLFH(IHFWXO� WHUPLF� FRQVW?� AQ� ULGLFDUHD� WHPSHUDWXULL� ORFDOH� D� FRUSXOXL� �AQ� JHQHUDO� FX� FkWHYD� JUDGH&HOVLXV���OD�FDUH�RUJDQLVPXO�U?VSXQGH�FX�WHUPRUHJODUH��aQ�JHQHUDO�VH�FRQVLGHU?�F?�HIHFWHOH�FkPSXOXLHOHFWURPDJQHWLF�QX�VXQW�PXWDJHQH�&kWHYD�GLQ�HIHFWHOH�H[SXQHULL�OD�FkPSXUL�HOHFWURPDJQHWLFH�SHQWUX�FRUSXO�RPHQHVF��
(/�����HIHFWH�FXWDQDWH��AQF?O]LUHD�SLHOLL��SW��IUHFYHQ@H�PDUL���8QHOH�RUJDQH�LQWHUQH�SRW�VXIHUL�DUVXUL��ODQLYHOH�PDUL�GH�H[SXQHUH��I?U?�D�VH�VLP@L�GXUHUH��HIHFWH�RFXODUH��LULWD@LD�RFKLORU��FDWDUDFWD��WXOEXU?UL�GH�ULWP�FDUGLDF��RERVHDO?��DQ[LHWDWH��KLSHUWHQVLXQH��$FHVWH�HIHFWH�DSDU�GRDU�OD�QLYHOHIRDUWH�PDUL�GH�H[SXQHUH����:�P� SH�SHULRDGD�GH�RUH��3HUVRDQHOH�PDL�DIHFWDWH�VXQW�SHUVRQDOXO�PLOLWDU�FDUH�OXFUHD]?�FX�UDGDUH�>L�SHUVRQDOXO�PHGLFDOFDUH�OXFUHD]?�FX�DSDUDWH�GH�GLDWHUPLH�(VWH� JUHX� GH� I?FXW� R� DQDOL]?� FRUHFW?� D� HIHFWHORU� H[SXQHULL�� 'H� H[HPSOX� XQ� VWXGLX� DVXSUDHIHFWXOXL� WHOHIRQXOXL�PRELO�DUDW?�R�UDW?�GH�PRUWDOLWDWH�PDL�PDUH� OD�XWLOL]DWRULL�DFHVWXL�HFKLSDPHQW��'DUFkW� GLQ� DFHVW� HIHFW� VH� GDWRUHD]?� FkPSXOXL� HOHFWURPDJQHWLF� >L� FkW� VWUHVVXOXL� DVRFLDW� SHUVRDQHORUXWLOL]DWRDUH�HVWH�JUHX�GH�DSUHFLDW�1X� H[LVW?� GHRFDPGDW?� VWDQGDUGH� HXURSHQH� SHQWUX� VWDELOLUHD� H[SXQHULORU� DFFHSWDELOH�� (VWHQHFHVDU?� R� DWHQ@LH� GHRVHELW?� OD� LQWHUIHUHQ@D� FkPSXOXL� FX� XQHOH� DSDUDWH� PHGLFDOH� D>D� FXP� HVWHVWLPXODWRUXO�FDUGLDF��SDFH�PDNHU��
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��3HUWXUED@LL�HOHFWURPDJQHWLFH��&?L�GH�S?WUXQGHUH�

aQ� JHQHUDO� XQ� VLVWHP� HOHFWULF� HVWH� IRUPDW� GLQ� EORFXUL� JHQHUDWRDUH� GH� SHUWXUED@LL� >L� EORFXULSRVLELOH�UHFHSWRDUH� AQWUH�FDUH�VH�SRW�VWDELOL�F?L�GH�FXSODM��6FKHPD�JHQHUDO?�D�XQXL�VLVWHP�HOHFWULF� AQLQWHUDF@LXQH�HOHFWURPDJQHWLF?�FX�PHGLXO�HVWH�GDW?�AQ�ILJXUD�����

8Q� DXWRPRELO� PRGHUQ� SRDWH� DYHD� ]HFL� GH� EORFXUL�� LDU� XQ� DYLRQ� VXWH� GH� EORFXUL�� %ORFXULOHJHQHUDWRDUH� SRW� DIHFWD� DWkW� EORFXULOH� UHFHSWRDUH� GH� SHUWXUED@LL� FkW� >L� PHGLXO� H[WHULRU�� %ORFXULOHUHFHSWRDUH�SRW�IL� LQIOXHQ@DWH��GH�SHUWXUED@LLOH�H[WHUQH�>L�GH�SHUWXUED@LLOH�JHQHUDWH�GH�EORFXULOH�SRVLELOHJHQHUDWRDUH� ����&XSODMH�SDUD]LWH�FDSDFLWLYH��LQGXFWLYH��JDOYDQLFH
0RGXUL�GH�FXSODM6H�UHIHU?�OD�FRPSRQHQWD�E��D�(0&�GLQ�GHILQL@LH��DGLF?�FDUDFWHULVWLFLOH�WUDVHXOXL�GH�WUDQVPLWHUHD�SHUWXUED@LLORU�&XSODMXO�SRWH�IL���JDOYDQLF��VXSRUWXO�HVWH�XQ�PDWHULDO�FRQGXFWRU���LQGXFWLY��GDF?�FLUFXLWXO�SHUWXUEDWRU�HVWH�SDUFXUV�GH�XQ�FXUHQW�PDUH�FDUH�FUHD]?��XQ�FkPS�PDJQHWLF�LPSRUWDQW��&XSODMXO�VH�IDFH�SULQ�IOX[XO�PDJQHWLF�FDUH�AQFRQMRDU?�FLUFXLWXO�SHUWXUEDW��6H�GHILQH>WH�R�LQGXFWDQ@?�PXWXDO?�AQWUH�VXUV?�>L�YLFWLP?��FDUH�FDUDFWHUL]HD]?�FXSODMXO�
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��FDSDFLWLY�� GDF?�FLUFXLWXO�SHUWXUEDWRU�VH�DIO?�OD�XQ�SRWHQ@LDO�ULGLFDW�AQ�UDSRUW�FX�R�UHIHULQ@?��S?PkQWXO��FHHD�FH�FUHD]?�XQ�FkPS�HOHFWULF�AQWUH�VXUV?�>L�YLFWLP?��&XSODMXO�HVWH�FDUDFWHUL]DW�SULQ�FDSDFLWDWHD�HFKLYDOHQW?���SULQ�UDGLD@LL��GDF?�FLUFXLWXO�SHUWXUEDWRU�>L�SHUWXUEDW�VXQW�GHVWXO�GH�AQGHS?UWDWH�SHQWUX�FD�LQGXFWDQ@D�PXWXDO?�>L�FDSDFLWDWHD�HFKLYDOHQW?�V?�ILH�IRDUWH�PLFL�
'DF?�GLVWDQ@D�AQWUH�VXUV?�>L�YLFWLP?� G� �� O XQGH� O HVWH� OXQJLPHD� GH� XQG?� D� IHQRPHQXOXLSHUWXUEDWRU��DWXQFL�VH�FRQVLGHU?�IHQRPHQH�GH�MRDV?�IUHFYHQ@?��'DF?��G�!�O IHQRPHQHOH�VXQW�GH�AQDOW?IUHFYHQ@?�>L�WUHEXLH�@LQXW�FRQW�GH�IHQRPHQHOH�GH�SURSDJDUH�&XSODUHD�FDSDFLWLY?��FD�>L�FHD�LQGXFWLY?�HVWH�SURSULH�VLWXD@LHL�AQ�FDUH�SHUWXUEDWRUXO�HVWH�FXSODWID@?�GH�SHUWXUEDW�OD�GLVWDQ@H�PDL�PLFL�GHFkW�OXQJLPHD�GH�XQG?���O D�SHUWXUED@LHL�aQ�JHQHUDO��AQ�LQWHULRUXO�DSDUDWXULL�HOHFWULFH��GLVWDQ@HOH�VXQW�PDL�PLFL�GHFkW�OXQJLPHD�GH�XQG?��>LHIHFWXO� SHUWXUEDWRU� HVWH� GHWHUPLQDW� GH� FDSDFLW?@L� >L� LQGXFWLYLW?@L� SDUD]LWH� >L� QX� SULQ� UDGLD@LHHOHFWURPDJQHWLF?�,QIOXHQ@HOH�AQWUH�FLUFXLWXO�SHUWXUEDW�>L�SHUWXUEDWRU�VXQW�DU?WDWH�AQ�ILJXUD�����

(���(� VXQW�WHQVLXQLOH�XWLOH�SURSULL��VXUVHOH��DYkQG�UH]LVWHQ@HOH�LQWHUQH�5L� >L�UHVSHFWLY�5L��S0�W�� ��0�� w L��W����wW �����S0 HVWH�WHQVLXQHD�SHUWXUEDWRDUH�SULQ�FXSODM�LQGXFWLY��0�� ILLQGLQGXFWLYLWDWHD�PXWXDO?�GLQWUH�FHOH�GRX?�FLUFXLWH�S(�W�� &�� w X��W���wW �����S( HVWH�FXUHQWXO�SHUWXUEDWLY�SULQ�FXSODM�FDSDFLWLY��&�� ILLQG�FDSDFLWDWHD�AQWUH�FHOH�GRX?�FLUFXLWH�L� �(���5L��5S������LDU�SHQWUX�5S�!!5L�S S0�W����S(�W��5L�  ���0���5S�5L��&���w (��W���wW������������������� �����S�ILLQG�SHUWXUED@LD�WRWDO?aQ�UHJLP�SHULRGLF�VLQXVRLGDO��SUREOHPD�VH�SRDWH�VLPSOLILFD�DVWIHO��ILJXUD������
&LUFXLWSHUWXUEDWRU &LUFXLWSHUWXUEDW=F
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aQ�FRPSOH[�7HQVLXQHD�DS?UXW?�AQ�FLUFXLWXO�SHUWXUEDW�8S��GDWRULW?�WHQVLXQLL�SHUWXUEDWRDUH��8 SJ8S �8�SJ�=0��=0�=&� �����
>L�SHQWUX�F?���=& !!�=08S �8�SJ =0�=&���������������������������=0�=&� E �����
E��IDFWRU�GH�XPSOHUH�SHUWXUEDWLY?�
&XSODUHD�SDUD]LW?�FDSDFLWLY?
&LUFXLWXO�SHUWXUEDWRU�����DUH�XQ�SRWHQ@LDO�ULGLFDW�ID@?�GH�FLUFXLWXO�SHUWXUEDW������ILJXUD�����

'DF?� UHFHSWRUXO� GH� SHUWXUED@LL� �AQ� FD]XO� VLPSOLILFDW�� SRVHG?� R� LPSHGDQ@?� GH� LQWUDUH� UH]LVWLY?�=0 5���WHQVLXQHD�OD�SHUWXUEDW�SULQ�FXSODM�FDSDFLWLY��=& �� M�Z & ����HVWH��FX�UHIHULUH�OD�ILJXUD������8S  �5�&�MZ 8 SJ �����
5H]XOW?�P?VXULOH�SHQWUX�PLQLPL]DUHD�WHQVLXQLL�SHUWXUEDWLYH����SULQ� UHGXFHUHD� VSHFWUXOXL� SHUWXUEDQW� �DWHQXDUHD� IURQWXULORU� UDSLGH��� DFHDVW?� FHULQ@?� HVWHFRQWUDGLFWRULH� FX� QHFHVLWDWHD� IURQWXULORU� UDSLGH� SHQWUX� UHGXFHUHD� SXWHULL� GLVLSDWH� SH� HOHPHQWHOH� GHFRPXWD@LH����SULQ�UHGXFHUHD�UH]LVWHQ@HL�GH� LQWUDUH�D� UHFHSWRUXOXL� AQ� OLPLWD�DFFHSWDW?�GH�VFKHP?�VDX�SULQUHGXFHUHD�LPSHGDQ@HL�GH�LQWUDUH�VHOHFWLY�FX�IUHFYHQ@D����UHGXFHUHD�LQIOXHQ@HL�SHUWXUEDWRUXOXL��PLF>RUDUHD�8SJ��SULQ�VHSDUDUHD�WUDVHHORU�>L�DOWH�PHWRGHJHRPHWULFH��VFXUWDUH��GLVWDQ@DUH��SHUSHQGLFXODUL]DUH��VLPHWUL]DUH��UDGLDOL]DUH����PLF>RUDUHD� FDSDFLW?@LL� SDUD]LWH� GH� FXSODUH�� UHGXFHUHD� VXSUDIH@HL�� GLVWDQ@DUH�� HFUDQDUH�JDUGDUH�,QIOXHQ@HOH�SDUD]LWH�GDWRUDWH�FXSO?ULL�VXQW�SXWHUQLF�UHMHFWDWH�SULQ�UHFHS@LD�GLIHUHQ@LDO?��DQDORJLF?VDX�GLJLWDO?��D�VHPQDOHORU��(VWH�QHFHVDU�FD�LQIOXHQ@HOH�SDUD]LWH�V?�SHQHWUH]H�AQ�PRG�LGHQWLF�AQ�DPEHOHWUDVHH� DOH� WUDQVPLVLHL� GLIHUHQ@LDOH�� GHFL� DPEHORU� WUDVHH� WUHEXLH� V?� OL� VH� FUHH]H� FRQGL@LL� HOHFWULFH� >LFRQVWUXFWLYH�VLPLODUH�ID@?�GH�SHUWXUEDWRULL�AQYHFLQD@L�
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&XSODUHD�SDUD]LW?�LQGXFWLY?
&LUFXLWXO� SHUWXUEDWRU� ���� HVWH� SDUFXUV� GH� XQ� FXUHQW� PDUH� FDUH� FUHHD]?� XQ� FkPS� PDJQHWLFLPSRUWDQW��ILJXUD�����

'LQ�UHOD@LD��������AQ�FRPSOH[�8S ��0MZ,� �����
FHHD�FH�DUDW?�GHSHQGHQ@D�WHQVLXQLL�AQ�FLUFXLWXO�SHUWXUEDW�GH�FXUHQWXO�GLQ�FLUFXLWXO�SHUWXUEDWRU�&kWHYD�P?VXUL�SHQWUX�UHGXFHUHD�WHQVLXQLORU�SHUWXUEDWRDUH����SULQ�UHGXFHUHD�VSHFWUXOXL�SHUWXUEDQW����PLF>RUDUHD� LQGXFWLYLW?@LL� PXWXDOH� SULQ� PHWRGH� JHRPHWULFH� FD� GLVWDQ@DUH�� VHSDUDUH�SHUSHQGLFXODUL]DUH��VLPHWUL]DUH�7RW� AQ� FDGUXO� PHWRGHORU� JHRPHWULFH� VH� SXQH� FRQGL@LD� FD� FLUFXLWXO� SHUWXUEDW� V?� AQFKLG?� RVXSUDID@?�FkW�PDL�UHGXV?�
&XSODUHD�SDUD]LW?�JDOYDQLF?�
&XSODMH�JDOYDQLFH�SRW�DSDUH�AQ�XUPDWRDUHOH�PRGXUL����SULQ�UH@HDXD�GH�DOLPHQWDUH�GH����9F�D�����OD�VXEDQVDPEOHOH�FXSODWH�SULQ�OHJ?WXUL�GH�VHPQDO�����SULQ�APS?PkQWDUH�/D� GRX?� FLUFXLWH� DYkQG�DFHHD>L�PDV?�� VDX� OD� GRX?� FLUFXLWH� �� >L� �� �AQ� ILJXUD� ������ XWLOL]kQG� RLPSHGDQ@?�FRPXQ?�=�FXUHQ@LL�XQXL�FLUFXLW�SRW�LQIOXHQ@D�FXUHQ@LL�FHOXLODOW�FLUFXLW��aQWUH�FHOH�GRX?�FLUFXLWHDSDUH�XQ�FXSODM�JDOYDQLF�
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aQ�JHQHUDO�VH�UHFRPDQG?�WUDQVPLWHUHD�WXWXURU� WHQVLXQLORU�GH�DOLPHQWDUH�>L�GH�VHPQDO�FX�UHWXUSURSULX�� I?U?� D� VH� IRORVL� UHWXUXO� DOWXL� VHPQDO�� LDU� SXQFWXO� GH� PDV?� V?� ILH� UHDOL]DW� FRQIRUP� UHJXOLLSDUDOHORJUDPHORU���FX�OHJDUHD�AQWU�XQ�VLQJXU�SXQFW��FD�AQ�ILJXUD�����

&XSODMH�SULQ�UDGLD@LL��HOHFWURPDJQHWLFH
$FHVW� WLS� GH� FXSODM� HVWH� FDUDFWHULVWLF� VLWXD@LHL� AQ� FDUH� FLUFXLWXO� SHUWXUEDW� HVWH� ID@?� GH� FLUFXLWXOSHUWXUEDWRU�OD�R�GLVWDQ@?�PDL�PDUH�GHFkW�OXQJLPHD�GH�XQG?�D�SHUWXUED@LHL��ILJXUD�����

(VWH�XQ�WLS�GH�FXSODM�PDL�SX@LQ�IUHFYHQW�AQ�VLVWHPHOH�GH�HOHFWURQLF?�LQGXVWULDO?�>L�DXWRPDWL]?UL�GDU�IRDUWH�IUHFYHQW�AQ�GRPHQLXO�WHOHFRPXQLFD@LLORU�$WHQXDUHD� DFHVWRU� SHUWXUED@LL� VH� UHDOL]HD]?� FX� HFUDQH��$WHQXDUHD� SULQ� DEVRUE@LH� GHSLQGH� GHJURVLPHD�PDWHULDOXOXL�HFUDQXOXL��GH� IUHFYHQ@D�SHUWXUEDWRDUH�>L�GH�QDWXUD�PDWHULDOXOXL��$WHQXDUHD�SULQUHIOH[LH� GHSLQGH� SULQWUH� DOWHOH� GH� XQJKLXO� GH� LQFLGHQ@?� OD� HFUDQ�� &DEOXULOH� FX� HFUDQH� FRQFHQWULFH�SURGXFkQG�PXOWH�UHIOH[LL��VXQW�IRDUWH�HILFLHQWH�OD�HOLPLQDUHD�DFHVWXL�WLS�GH�FXSODM��'LILFXOW?@L�PDUL�VXQW�ODIUHFYHQ@H� MRDVH� XQGH� DWHQX?ULOH� SULQ� UHIOH[LH� >L� DEVRUE@LH� VXQW� PLFL�� 6ROX@LD� DU� IL� P?ULUHD� JURVLPLLPDWHULDOXOXL� >L� DOHJHUHD� PDWHULDOXOXL�� aQ� ILJXUD� ���� VH� DUDW?� DWHQX?ULOH� VXFFHVLYH� DOH� XQHL� XQGHLQFLGHQWH� OD� HFUDQ�� 3ULQ� UHIOH[LH� HQHUJLD� XQGHL� VH� PLF>RUHD]?� FX� :� >L� :� LDU� SULQ� DEVRUE@LH� AQPDWHULDOXO�HFUDQXOXL�FX�:��
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����0DVH�>L�APS?PkQW?UL�DQWLSHUWXUEDWLYH

'HILQL@LL���� aPS?PkQWDUHD HVWH� GHILQLW?� FD� SRWHQ@LDOXO� �GRULW� ]HUR�� DO� XQHL� ]RQH� D� VROXOXL�� D� F?UXLFRPSRUWDUH� HOHFWULF?� HVWH� GHSHQGHQW?� GH� WLSXO� GH� VRO�� GH� XPLGLWDWH�� GH� WHPSHUDWXU?�� GH� VH]RQ�� GHDGkQFLPHD�GH�LPSODQWDUH�D�HOHFWUR]LORU��HWF��aPS?PkQWDUHD�HVWH�UHDOL]DW?�IL]LF�FX�HOHFWUR]L�AQJURSD@L�AQVRO�>L�VDX�SULQ�OHJ?WXUL�GH�QXO�GH�SURWHF@LH�2EVHUYD@LH�� OHJ?WXUD� SULQ� QXO� GH� SURWHF@LH� HVWH� PXOW� PDL� SXWHUQLF� SHUWXUEDQW?� GHFkW� OHJDUHDGLUHFW�OD�S?PkQW����3RWHQ@LDOXO� GH� UHIHULQ@?� �PDVD� HOHFWULF?� HVWH� SRWHQ@LDOXO� ID@?� GH� FDUH� VH� IDFH� UHIHULUHDSRWHQ@LDOHORU�GH�VHPQDO��SH�FkW�SRVLELO� I?U?�DPHVWHFXO�XQRU� WHQVLXQL�SHUWXUEDWRDUH��/D�SRWHQ@LDOXO� GHUHIHULQ@?�VH�SRW�FXSOD�HFUDQHOH�FHOH�PDL�DSURSLDWH�HOHFWULF�GH�SRWHQ@LDOXO�GH�UHIHULQ@?�3UREOHPD�HVHQ@LDO?��FHD�D�FRQHFW?ULL�AQWUH�PDVD�HOHFWURQLF?�>L�APS?PAQWDUH�DUH�WUHL�DVSHFWH��� SURWHF@LD�XPDQ?��� VXVFHSWLELOLWDWHD�OD�SHUWXUED@LL��� SURWHF@LD�VLVWHPHORU�APSRWULYD�GLVWUXJHULL�GH�F?WUH�VXSUDWHQVLXQL�
&HD�PDL�LPSRUWDQW?�UHJXO?�HVWH�F?�DVSHFWXO���HVWH�SULPRUGLDO�AQ�RULFH�APSUHMXUDUH��$VSHFWXO��VROLFLW?�FD�AQYHOL>XO�PHWDOLF�DO�DSDUDWXULL�HOHFWULFH�V?�ILH�FRQHFWDW�OD�APS?PAQWDUHD�GH�SURWHF@LH�$VSHFWXO� �� VROLFLW?��PDL�DOHV� OD� VXEDQVDPEOHOH� FDUH�SUHOXFUHD]?� WHQVLXQL� DQDORJLFH�PLFL� �X9�P9���GHFRQHFWDUHD�PDVHL�HOHFWULFH�GH�APS?PkQWDUH�>L�UHGXFHUHD�FXSODMHORU�FkW�PDL�PXOW�SRVLELO�$VSHFWXO� �� VROLFLW?�� SHQWUX� PDL� PXOWH� DSDUDWH� LQWHUFRQHFWDWH�� H[LVWHQ@D� XQHL� FRQH[LXQL� AQWUHPDVD�HOHFWULF?�>L�APS?PAQWDUH��FHO�SX@LQ�DWkWD�WLPS�FkW�DSDUDWHOH�VXQW�LQWHUFRQHFWDWH�$VSHFWHOH���>L���SH�GH�R�SDUWH��>L���SH�GH�DOW?�SDUWH��VXQW�FRQWUDGLFWRULL��2�UH]ROYDUH�FRQVW?�AQOHJDUHD� SHUPDQHQW� D� PDVHL� HOHFWULFH� OD� APS?PkQWDUH�� LDU� DQXPLWH� VXEDQVDPEOH� FDUH� SUHOXFUHD]?WHQVLXQL�PLFL�V?� ILH�FX�PDV?�IORWDQW?��>L�VHSDUDWH�JDOYDQLF��$FHVWH�VXEDQVDPEOH� WUHEXLH�V?�QX�SRDW?JHQHUD��QLFL�P?FDU�DFFLGHQWDO��WHQVLXQL�SHULFXORDVH�)LH�XQ�VLVWHP�6��DYkQG�PDVD�HOHFWURQLF?�0��I?U?�OHJ?WXU?�OD�S?PkQW��ILJXUD�������1X�H[LVW?�QLFLXQ�PRWLY�FD�DFHVW�VLVWHP�V?�QX�IXQF@LRQH]H�FRUHFW��'DF?�HVWH�DOLPHQWDW�GH�OD�EDWHULL��DVSHFWXO���HVWHUHVSHFWDW��'DF?�HVWH�DOLPHQWDW�GH�OD�UH@HD��DVSHFWXO���QX�HVWH�UHVSHFWDW�

3HQWUX� XQ� VLVWHP� 6�� DOLPHQWDW� GH� OD� UH@HD�� APS?PkQWDUHD� HVWH� REOLJDWRULH�� 'DF?� PDVDHOHFWURQLF?�QX�HVWH�OHJDW?�OD�APS?PkQWDUH�DSDU�FXSODMH�SDUD]LWH��GH�RELFHL�FDSDFLWLYH��&���AQWUH�PDVDHOHFWURQLF?�>L� FDUFDV?��GHRDUHFH�FDUFDVD� �OD�SRWHQ@LDOXO� APS?PkQW?ULL�� AQFRQMRDU?� VXEDQVDPEOHOH� FXPDVD�HOHFWURQLF?�0��ILJXUD������
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3HQWUX� UHGXFHUHD� SHUWXUED@LLORU� SULQ� FXSODM� FDSDFLWLY�� PDVD� HOHFWURQLF?� VH� SRDWH� OHJD� ODAPS?PkQWDUH��ILJXUD������

aPS?PkQWDUHD�SRDWH�IL�SXWHUQLF�SHUWXUEDWLY?�
5HDOL]DUHD�OHJ?WXULL�SRWHQ@LDOHORU�GH�UHIHULQ@?�
7UHEXLH� V?� VH� UHVSHFWH� SULQFLSLXO� GH� UDGLDOL]DUH� D� OHJ?WXULORU� >L� FRQHFWDUH� SDUDOHORJUDPLF?� DFLUFXLWHORU�FX�SXQFW�FRPXQ��6DX��DOWIHO�VSXV��SRWHQ@LDOHOH�GH�UHIHULQ@?�WUHEXLH�FRQHFWDWH�AQWU�XQ�VLQJXUSXQFW�FRPXQ�
/HJDUHD�AQWUH�SRWHQ@LDOXO�GH�UHIHULQ@?�>L�APS?PkQWDUH�
aQ�FD]XO�AQ�FDUH�HVWH�QHFHVDU?�OHJDUHD�SRWHQ@LDOXOXL�GH�UHIHULQ@?�FX�APS?PkQWDUHD��DFHDVWD�VHSRDWH�IDFH��ILJXUD��������AQWU�XQ�VLQJXU�SXQFW�FHQWUDO��VLQJOH�SRLQW�JURXQG���ILJXUD������D���AQWU�XQ�SODQ�VDX�YROXP�FDUH�VH�QXPH>WH�PDV?�GLVWULEXLW?��PXOWL�SRLQW�JURXQG���ILJXUD������E��$FHVW�PRG�GH�OHJDUH�HVWH�SRVLELO�GRDU�FkQG�OLQLD�GH�APS?PkQWDUH�DUH�LPSHGDQ@?�PLF?�
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/D� R� OHJDUH� AQWU�XQ� VLQJXU� SXQFW�� SHQWUX� D� HYLWD� FXSODMHOH� FDSDFLWLYH�� ILUXO� SRWHQ@LDOXOXL� GHUHIHULQ@?�VH�GXFH�GLVWDQ@DW��VDX�HFUDQDW�ID@?�GH�FDUFDVD�DSDUDWXOXL�OHJDW?�OD�APS?PkQWDUH��ILJXUD������

)LH�XQ�VLVWHP�FD�FHO�GLQ�ILJXUD�������D��AQ�FDUH�FRQHFWDUHD�PDVHL�OD�APS?PkQWDUH�VH�IDFH�AQWU�XQ�VLQJXU�SXQFW��'DF?�VXEDQVDPEOHOH�VXQW�GHFRQHFWDWH��QX�HVWH�UHVSHFWDW�DVSHFWXO����GH�SURWHF@LH�ODVXSUDWHQVLXQL�GHRDUHFH�VH� AQWUHUXSH� OHJ?WXUD� AQWUH�PDVD�GH� UHIHULQ@?� >L� APS?PkQWDUH��'HFL� DFHDVW?VLWXD@LH� HVWH� ULVFDQW?��&KLDU� GDF?� HVWH� GHIDYRUDELO� SHUWXUEDWLY�� WUHEXLH� FXSODW?� AQ� DFHVW� FD]� � ILHFDUHPDV?�OD�APS?PkQWDUH��AQ�ILHFDUH�VXEDQVDPEOX�6H� FRQVLGHU?� F?� LQGXFWLYLW?@LOH� / FXSODWH� AQWUH� FDUFDV?� >L� APS?PkQWDUH� DX� HIHFWHDQWLSHUWXUEDWLYH��,QGXFWLYLW?@LOH�VH�FXSOHD]?�GRDU�GDF?�VWDQGDUGHOH�SHUPLW�
/HJDUHD�OD�XQ�VLVWHP�PL[W��DQDORJ��GLJLWDO�>L�GH�IRU@?
0DVD�DQDORJLF?�>L�FHD�GLJLWDO?�WUHEXLH�GXVH�VHSDUDW�� L]RODW�>L�GLVWDQ@DW� ID@?�GH�PDVD�GH�IRU@?�0DVD� DQDORJLF?� >L� FHD� GLJLWDO?� VH� FRQHFWHD]?� AQWU�XQ� VLQJXU� SXQFW�� FHO� PDL� IDYRUDELO� GLQ� SXQFW� GHYHGHUH�DQWLSHUWXUEDWLY��FDUH�HVWH�FRQYHUWRUXO�DQDORJ�QXPHULF�0DVD�DQDORJLF?�WUHEXLH�SURWHMDW?�SH�FkW�SRVLELO��HYLWkQG�FXSODMHOH�FDSDFLWLYH�FX�FHOHODOWH�PDVH�
([HPSOX�� )LH� FRQILJXUD@LD� XQXL� VLVWHP� 3&� $7� IRUPDW� GLQ� XQLWDWH� FHQWUDO?�� PRQLWRU� >LLPSULPDQW?��DOLPHQWDWH�SULQWU�XQ�SUHOXQJLWRU�FX�APS?PkQWDUH��aQWUHUXSHUHD�XQXL�ILU�GH�APS?PkQWDUH�GHOD�XQ�VXEDQVDPEOX� OD� >WHFKHU�DIHFWHD]?�DVSHFWXO� �� >L� ���� SURWHF@LD�XPDQ?�>L� D� VLVWHPHORU� APSRWULYDGLVWUXJHULL� GH� F?WUH� VXSUDWHQVLXQL�� GDWRULW?� WHQVLXQLL� PDUL� FDUH� DSDUH� AQWUH� FDUFDV?� �SULQ� FXSODMH�� >LPDVD�GH�VHPQDO��/HJDUHD�FDUFDVHORU�OD�APS?PkQWDUH�HVWH�IDYRUDELO?�DQWLSHUWXUEDWLY��HD�ILLQG�UHDOL]DW?AQWU�XQ�VLQJXU�SXQFW�&H�VH�AQWkPSO?�OD�FRQHFWDUHD�XQHL�OLQLL�GH�VHPQDO�FkQG�VXEDQVDPEOHOH�VXQW�DOLPHQWDWH"�(VWHSRVLELO?�DWLQJHUHD�AQ�FXSO?�AQWkL�D�OLQLHL�GH�PDV?��DSRL�D�OLQLLORU�GH�VHPQDO�>L�QX�VH�YD�AQWkPSOD�QLPLF�(VWH� HFKLSRVLELO?� DWLQJHUHD� AQWkL� D� OLQLHL� GH� VHPQDO�� FD]� AQ� FDUH� VHPQDOHOH� QX� DX� R� UHIHULQ@?�� >LFLUFXLWHOH�FXSODWH�VH�SRW�GLVWUXJH��$WHQ@LH���OD�FXSODUHD�XQXL�VXEDQVDPEOX�FX�DOWXO�FHO�SX@LQ�XQXO�WUHEXLHV?�QX�ILH�DOLPHQWDW� ����(FUDQDUH��WRUVDGDUH��JDUGDUH
0?VXUD�HFUDQ?ULL�HVWH�GDW?�GH�IDFWRUXO�GH�HFUDQDUH�44 +L�+R� �����+L HVWH�FkPSXO�AQ�LQWHULRUXO�LQFLQWHL�HFUDQDWH+R HVWH�FkPSXO�AQ�H[WHULRUXO�LQFLQWHL�HFUDQDWHaQ� PRG� FXUHQW� VH� OXFUHD]?� FX� ORJDULWPXO� LQYHUVXOXL� IDFWRUXOXL� GH� HFUDQDUH�� DGLF?� DWHQXDUHDLQWURGXV?�GH�HFUDQ�
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D( ���OJ���4 �G%� �����(FUDQDUHD�HVWH�R�P?VXU?�HILFLHQW?�DWkW�SHQWUX�OLPLWDUHD�SHUWXUED@LLORU�HPLVH�GH�XQ�DJUHVRU�FkW>L�DS?UDUHD�XQXL�DSDUDW�YLFWLP?��$FHVW�SULQFLSLX�VH�QXPH>WH�GH�UHFLSURFLWDWH�&kPSXULOH�HOHFWURPDJQHWLFH�VH�SRW�FODVLILFD�AQ��FkPSXUL�VWDWLFH��FkPS�HOHFWURVWDWLF��FkPS�PDJQHWRVWDWLF��FkPSXUL�YDULDELOH�FkPSXUL�FYDVLVWDWLFH��OHQW�YDULDELOH��FkPSXUL�YDULDELOH&kPSXULOH� SRW� IL� DSURSLDWH� VDX� AQGHS?UWDWH�� GXS?� SR]L@LD� JHQHUDWRUXOXL�� 'HWHUPLQDUHDLQWHQVLW?@LL�FkPSXULORU�VH�SRDWH�IDFH�IRORVLQG�HFXD@LLOH�OXL�0D[ZHOO�
(FUDQDUHD�APSRWULYD�FXSODMHORU�FDSDFLWLYH
(FUDQXO�� UHDOL]DW�GLQWU�XQ�PDWHULDO�FRQGXFWRU�DUH� UROXO�GH�D� UHGXFH�FXSODMHOH�FDSDFLWLYH�� ILJXUD�����D��E��F��G�D��AQWUH�SXQFWHOH�3� >L�3� QX�H[LVW?�HFUDQ��DSDUH�FDSDFLWDWHD�GH�FXSODM�&E�� XQ� HFUDQ� FRQGXFWRU� QHOHJDW� OD� PDV?� AQWUH� FHOH� GRX?� SXQFWH� PLF>RUHD]?� FDSDFLWDWHD� GHFXSODM�OD�YDORDUHD���& & & && &H  � ��� � �

� � ��QHJOLMkQG�&�F��GDF?�HFUDQXO�HVWH� OHJDW� OD�PDV?�GLVSDUH�&���GHFL�VLWXD@LD�HVWH�PDL� IDYRUDELO?�GLQ�SXQFW�GHYHGHUH�(0&G��HVWH�PDL�IDYRUDELO�FD�HFUDQXO�V?�AQFKLG?�FkW�PDL�PXOW�FLUFXLWXO�3� �SHUWXUEDW�VDX�SHUWXUEDWRU��GHRDUHFH�&� GHYLQH�IRDUWH�PLF�
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*URVLPHD�HFUDQXOXL
$WkW�SHQWUX�PLF>RUDUHD� UDGLD@LHL�SDUD]LWH��FkW�>L�D�FXSODMXOXL�FDSDFLWLY��HFUDQXO� WUHEXLH� UHDOL]DWGLQ�PDWHULDOH�EXQH�FRQGXFWRDUH��&X�$O���FX�R�JURVLPH�PDL�PDUH�GHFkW�DGkQFLPHD�HIHFWXOXL�SHOLFXODU�6NLQ���'HFL�JURVLPHD�HFUDQXOXL�GHSLQGH�GH�IUHFYHQ@?�
5HJXOL�GH�OHJDUH�D�HFUDQXOXL�D��HFUDQXO�WUHEXLH�V?�AQFKLG?�FkW�PDL�FRPSOHW�FLUFXLWXO�SHUWXUEDW�E��HFUDQXO�V?�ILH�OHJDW�OD�PDVD�HOHFWURQLF?�SULQWU�R�OHJ?WXU?�FkW�PDL�VFXUW?�F��HFUDQXO�V?�QX�DLE?�DOWH�FXSODMH�JDOYDQLFH�H��HFUDQXO�VH�OHDJ?�OD�PDVD�HOHFWURQLF?�OD�DPEHOH�H[WUHPLW?@L VDX�OD�R�VLQJXU?�H[WUHPLWDWH��AQ�DFHVW�DO�GRLOHD�FD]�DVWIHO��OD�WUDGXFWRU��GDF?�WUDGXFWRUXO�DUH�SXQFW�GH�PDV?�APS?PkQWDW�REOLJDWRULX��OD�DPSOLILFDWRU��GDF?�DPSOLILFDWRUXO�DUH�PDVD�HOHFWURQLF?�APS?PkQWDW?��GDF?�>L�WUDGXFWRUXO�>L�DPSOLILFDWRUXO�DX�APS?PkQW?UL��REOLJDWRULX�HVWH�QHYRLH�GH�VHSDUDUH�JDOYDQLF?�SH�FDOHD�GH�WUDQVPLVLH�D�UHFHSWRUXOXL�3UREOHPD�OHJ?ULL�HFUDQXOXL� OD�XQD�GLQWUH�H[WUHPLW?@L�VDX�OD�DPEHOH�GHSLQGH�GH�FDOLWDWHD�PDVHLHOHFWURQLFH��aQ�ILJXUD������VXQW�DU?WDWH�FHOH���VLWXD@LL�SRVLELOH�GH�OHJDUH�D�HFUDQXOXL�
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7HQVLXQHD�FUHDW?�GH�FkPSXO�HOHFWULF�AQ�HFUDQ�SHUWXUE?�WHQVLXQHD�SH�=����7HQVLXQHD�FUHDW?�GHIOX[XO�PDJQHWLF�FDUH�GHSLQGH�GH�FXUHQW�>L�VXSUDID@D�AQFKLV?�SHUWXUE?�GH�DVHPHQHD�WHQVLXQHDSH�=���aQ�DFHDVW?�VLWXD@LH�HFUDQXO�HVWH�LQXWLO�
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7HQVLXQHD�FUHDW?�GH�FkPSXO�HOHFWULF�AQ�HFUDQ�VH�VFXUJH�OD�PDV?��7HQVLXQHD�FUHDW?�GH�IOX[XOPDJQHWLF�SHUWXUE?�OD�IHO�FD�AQ�FD]XO�SUHFHGHQW�

1LFL�WHQVLXQHD�FUHDW?�GH�(�QLFL�FHD�FUHDW?�GH�+�QX�SHUWXUE?�FLUFXLWXO�UHFHSWRU��'DF?�GLVWDQ@DGLQWUH�JHQHUDWRU�>L�UHFHSWRU�HVWH�PDUH�>L�H[LVW?�R�GLIHUHQ@?�GH�SRWHQ@LDO�AQWUH�PDVH�VHFUHHD]?�XQ�FXUHQW�SULQ�HFUDQ�FDUH�DUH�HIHFWH�H[WUHP�GH�SHUWXUEDWRDUH�
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&kQG� SUHGRPLQ?� FXSODMHOH� FDSDFLWLYH� >L� GLVWDQ@D� AQWUH� JHQHUDWRU� >L� UHFHSWRU� HVWH� PLF?� VHUHFRPDQG?�OHJDUHD�HFUDQXOXL�OD�XQ�VLQJXU�FDS?W�&kQG�HVWH�REOLJDWRULH�OHJDUHD�OD�XQ�VLQJXU�FDS?W�>L�DSDU�FHULQ@H�FRQWUDGLFWRULL��>L�WUDGXFWRUXO�>LDPSOLILFDWRUXO�DX�APS?PkQW?UL��VH�SRW�IRORVL�HFUDQH�GXEOH��ILJXUD������

5HJXOD� HVWH� FD� HFUDQXO� LQWHULRU� V?� VH� OHJH� OD� SRWHQ@LDOXO� FHO� PDL� FXUDW� GLQ� SXQFW� GH� YHGHUHDQWLSHUWXUEDWLY� �FHO� DO� WUDGXFWRUXOXL� AQ� FD]XO� ILJXULL� ������� (VWH� QHYRLH� GH� DVLJXUDUHD� F?� FHOH� GRX?SRWHQ@LDOH� DOH� APS?PkQW?ULL� VXQW� QHSHUWXUEDQWH�� SHQWUX� FD� HFUDQXO� H[WHULRU� V?� QX� SHUWXUEH� HFUDQXOLQWHULRU��$VSHFWXO�GH�SURWHF@LH�XPDQ?�HVWH�UHVSHFWDW��'XEOD�HFUDQDUH�QX�HVWH�OD�IHO�GH�IDYRUDELO?�FD�>LR�GHFXSODUH�JDOYDQLF?�
(FUDQDUHD�APSRWULYD�FXSODMHORU�LQGXFWLYH
0DWHULDOXO�HFUDQXOXL�WUHEXLH�V?�ILH�XQ�PDWHULDO�PDJQHWLF��3HQWUX�FD�IOX[XO�FUHDW�GH�ILUXO�PLH]�GLQHFUDQ�V?�ILH�FRPSHQVDW�GH�IOX[XO�HFUDQXOXL��WUHEXLH�FD�WUDVHXO�GH�UHWXU�V?�ILH�DVLJXUDW�SULQ�HFUDQ��YH]LILJXUD������

'LQ� SXQFW� GH� YHGHUH� DO� FXSODMHORU� FDSDFLWLYH�� DFHDVW?� OHJ?WXU?� HVWH� GHIDYRUDELO?�� 6� HVWH� RVXUV?�GH�FXUHQW�FDUH�SRDWH�JHQHUD�SHUWXUED@LL�GH�QDWXU?�LQGXFWLY?�(VWH� LPSRUWDQW� FD� FLUFXLWXO� SHUWXUEDWRU� >L� FHO� SHUWXUEDW� V?� AQFKLG?� VXSUDIH@H� FkW� PDL� UHGXVHSHQWUX� F?� WHQVLXQHD� LQGXV?� AQWU�R� EXFO?� FRQGXFWLY?� HVWH� SURSRU@LRQDO?� FX� LQGXF@LD� PDJQHWLF?� >L� FXVXSUDID@D�AQFKLV?�GH�FLUFXLW�$S?UDUHD�APSRWULYD�FXSODMHORU�FDSDFLWLYH�>L�LQGXFWLYH�VH�IDFH�FX�HFUDQ?UL�PXOWLSOH��ILJXUD������
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(��HVWH� XQ� HFUDQ� SHQWUX� FXSODMH� FDSDFLWLYH� GLQ� FXSUX�� DOXPLQLX� VDX� WUHV?� GH� FXSUX�� OHJDW� ODPDVD�HOHFWURQLF?(��HVWH�XQ�HFUDQ�SHQWUX�FXSODMH�FDSDFLWLYH�OHJDW�OD�APS?PkQWDUH(��HVWH�XQ�HFUDQ�GLQ�PDWHULDOH�PDJQHWLFH�SHQWUX�FXSODMH�LQGXFWLYH
(FUDQDUHD�APSRWULYD�FkPSXULORU�HOHFWURVWDWLFH�>L�PDJQHWRVWDWLFH
&kPSXO� HOHFWULF� >L� FHO� PDJQHWLF� QX� SHQHWUHD]?� AQ� LQWHULRUXO� HFUDQDW�� FXP� VH� YHGH� AQ� ILJXUD������AQ�FD]XO�XQXL�HFUDQ�FLOLQGULF�

$WHQXDUHD�SHQWUX�XQ�HFUDQ�FLOLQGULF�VH�SRDWH�FDOFXOD�GXS?�UHOD@LD�D (( G'H R
L

U | ��� �� � ��OJ OJ� �H ������
$FHDVW?�UHOD@LH�HVWH�YDODELO?�>L�SHQWUX�FkPSXO�PDJQHWLF��AQORFXLQG�HU FX��PU�2EVHUYD@LH� 8Q� HFUDQ� FRQHFWDW� LQFRUHFW� SRDWH� FUHD� R� VLWXD@LH� PDL� SHUWXUEDWLY?� GHFkW� OLSVDHFUDQ?ULL�
(FUDQDUHD�DFWLY?
3ULQ�DFHVW�SURFHGHX�� ILJXUD�������DPSOLILFDWRUXO� UHFHSWRU�FRQWUROHD]?�SRWHQ@LDOXO�HFUDQXOXL�>L� AODGXFH�FkW�PDL�DSURDSH�GH�SRWHQ@LDOXO�VHPQDOXOXL�XWLO��6H�DQXOHD]?�DVWIHO�PRWLYD@LD�DSDUL@LHL�XQXL�FXUHQW�GDWRULW?� FDSDFLW?@LORU� SDUD]LWH�� AQWUH� ILUXO� DFWLY� >L� HFUDQ�� 3ULQ� GLYL]RUXO� UH]LVWLY� UHDOL]DW� FX�5� >L�5� >LDPSOLILFDWRUXO�$���SRWHQ@LDOXO�HFUDQXOXL�HVWH�DGXV�OD�R�YDORDUH�HJDO?�FX�SRWHQ@LDOXO�ILUXOXL�DFWLY�
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2EVHUYD@LH�� GRPHQLXO� PDWHULDOHORU� IRORVLWH� SHQWUX� HFUDQDUH� HVWH� IRDUWH� GLQDPLF�� 6H� SRWPHQ@LRQD� SURGXVH� GH� XOWLP?� RU?�� D>D� FXP� VXQW� DOLDMHOH� GH� FXSUX�� EHULOLX� SHQWUX� JDUQLWXUL� HODVWLFH�HODVWRPHUL�>L�VSXPH�FRQGXFWLYH��ILOWUH�GH�DHU�PHWDOL]DWH�HWF��$VWIHO�AQ��
(31����VXQW�SUH]HQWDWH�GLIHULWHWLSXUL�FRQVWUXFWLYH��SHVWH�����GH�WLSXUL��>L�FDUDFWHULVWLFL�GH�HFUDQDUH�
��7RUVDGDUHD
7RUVDGDUHD� HVWH� AQI?>XUDUHD� ILUHORU� GH� VHPQDO� AQWUH� HOH�� 7RUVDGDUHD� DUH� HIHFWH� SR]LWLYH� GLQSXQFW�GH�YHGHUH�(0&��ILJXUD������

$VWIHO�VH�HJDOL]HD]?�FXSODMHOH�FDSDFLWLYH�SHQWUX�FHOH�GRX?�WUDVHH��>L�R�UHFHS@LH�GLIHUHQ@LDO?�YDUHMHFWD� SHUWXUED@LLOH� FXSODWH� FDSDFLWLY�� 3ULQWU�XQ� HIHFW� GH� HFUDQDUH� SDU@LDO?� VH� UHGXF� FDSDFLW?@LOHSDUD]LWH��'LQ�SXQFW�GH�YHGHUH�DO�LQIOXHQ@HORU�LQGXFWLYH��SULQ�WRUVDGDUH��FkPSXO�UDGLDW�VH�FRPSHQVHD]?UHFLSURF��AQWUH�EXFOHOH�YHFLQH�2�FDUDFWHULVWLF?�D�WRUVDG?ULL�HVWH�QXP?UXO�GH�U?VXFLUL�SH�PHWUX�8Q�FDEOX�WRUVDGDW��DSRL�HFUDQDW��HVWH�H[WUHP�GH�HILFLHQW�GLQ�SXQFW�GH�YHGHUH�DO�(0&aQ� DQXPLWH� VLWXD@LL� FDEOXO� WRUVDGDW� SRDWH� IL� PDL� HILFLHQW� GHFkW� XQXO� HFUDQDW� �OD� UHFHS@LLGLIHUHQ@LDOH��� aQ� SUH]HQW� FDEOXULOH� WRUVDGDWH� V�DX� AQORFXLW� SHQWUX� OXQJLPL� PLFL� FX� FDEOX� SDQJOLF?�� FXWUDVHH�GH�PDV?�AQWUH�FHOH�GH�VHPQDO�
��*DUGDUHD
3HQWUX�DPSOLILFDUHD�XQRU�WHQVLXQL�PLFL�AQ�SUH]HQ@D�XQRU�WHQVLXQL�GH�PRG�FRPXQ�PDUL�QX�VH�SRWDSOLFD�PHWRGH� GH� VHSDUDUH�� *DUGDUHD� HVWH� R� P?VXU?� DQWLSHUWXUEDWLY?� IRDUWH� HILFLHQW?� FH� FRQVW?� AQHFUDQDUHD�DPSOLILFDWRUXOXL�GH�LQWUDUH��I?U?�FD�DPSOLILFDWRUXO�GH�LQWUDUH�V?�ILH�OHJDW�OD�PDV?�FX�R�LQWUDUH�IORDWLQJ�LQSXW���ILJXUD������D�
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&RQHFWDUHD�XQHL�ERUQH�OD�PDV?�DU�GXFH�OD�DSDUL@LD�XQXL�FXUHQW�SULQ�=� GDWRULW?�WHQVLXQLL�GH�PRGFRPXQ� 80&�� &?GHUHD� GH� WHQVLXQH� SH� =� �LPSHGDQ@D� ILUXOXL� GH� LQWUDUH�� VH� DGDXJ?� OD� WHQVLXQHD� GHLQWUDUH� 8L >L� GHQDWXUHD]?� P?VXUDUHD�� 'DF?� ERUQD� QX� VH� OHDJ?� OD� PDV?� 80& JHQHUHD]?� XQ� FXUHQWSHUWXUEDWRU�SULQ�5*��&* >L�=� �=� HVWH�GH�UHJXO?�R�LQGXFWDQ@?���5* HVWH�UH]LVWHQ@D�GH�L]ROD@LH����� RKPL�LDU�&* FDSDFLWDWHD�GH�FXSODM� �����S)���6H�SRW� UHDOL]D�DVWIHO�P?VXU?WRUL� FX�R�DWHQXDUH�D� WHQVLXQLL�GHPRG�FRPXQ�GH���G%��2�DWHQXDUH�GH����G%����G%�VH�SRDWH�UHDOL]D�FX�R�JDUGDUH�GXEO?��DGXFkQG��XQILU� VXSOLPHQWDU� GH� OD� APS?PkQWDUHD� WUDGXFWRUXOXL�� GH� H[HPSOX� SULQ� HFUDQXO� FDEOXOXL� GH� WUDQVPLVLH�ILJXUD������E�*DUGD� QX� VH� OHDJ?� OD� QLFL� XQ� SRWHQ@LDO� OD� UHFHSWRU�� /D� DPSOLILFDWRDUHOH� FDUH� SHUPLW�� JDUGD� RSRDWH�FRQVWLWXL�FKLDU�FDSVXOD�PHWDOLF?�D�FLUFXLWXOXL�

([HPSOX�/D�&,�DQDORJLFH�%855�%52:1�23$����>L�23$�����DPSOLILFDWRU�RSHUD@LRQDO�GH�SUHFL]LH�� ODSLQXO���HVWH�FDSVXOD��GH�FDUH�VH�OHDJ?�JDUGD�FD�AQ�ILJXUD������
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/D� FLUFXLWHOH� DFHOHLD>L� ILUPH�� 3*$���� >L� 3*$����DPSOLILFDWRU� GH� LQVWUXPHQWD@LH� FX� FRQWUROGLJLWDO��H[LVW?�XQ�SLQ�SHQWUX�FRPDQGD�SRWHQ@LDOXOXL�HFUDQXOXL�AQ�PRG�HFUDQDUH�DFWLY?��FD�AQ�ILJXUD������PDL�HVWH�QHYRLH�GH�XQ�DPSOLILFDWRU�RSHUD@LRQDO�FRQHFWDW�FD�UHSHWRU���

����3HUWXUED@LL�SULQ�GHVF?UF?UL�HOHFWURVWDWLFH�>L�QXFOHDUH
��3HUWXUED@LL�SULQ�GHVF?UF?UL�HOHFWURVWDWLFH
aQWUH� XQ� LQGLYLG� >L� XQ� DSDUDW� HOHFWURQLF� VH� SRDWH� QD>WH� R� GHVF?UFDUH� HOHFWURVWDWLF?� GDWRULW?AQF?UF?ULL� HOHFWURVWDWLFH� D� LQGLYLGXOXL� SULQ� IUHFDUHD� FX� DHUXO� >L� IDSWXOXL� F?� VLVWHPXO� HVWH� OHJDW� ODAPS?PkQWDUH��ILJXUD�����D���'XUDWD�GHVF?UF?ULL�HVWH�GH�WLSLF�������QV��AQF?UFDUHD�XQXL�LQGLYLG�SXWkQGDMXQJH� OD� R� VDUFLQ?� GH� DSUR[LPDWLY� ��P&�� DYkQG� R� FDSDFLWDWH� WLSLF?� GH� ���S)�� GHFL� R� WHQVLXQH�PDLPDUH�GH���N9��'HVF?UFDUHD�DUH�ORF�FRQIRUP�VFKHPHL�GLQ�ILJXUD�����E�

'HVF?UFDUHD� YD� FRQGXFH� OD� DSDUL@LD� XQHL� RVFLOD@LL� DPRUWL]DWH� OD� IUHFYHQ@D� GH� FLUFD� �0+]�'HVF?UFDUHD�SRDWH�SURGXFH�R�HURDUH�AQ�VLVWHPXO�HOHFWURQLF�VXSXV�GHVF?UF?ULL�
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��'HVF?UFDUHD�HOHFWURPDJQHWLF?�DWPRVIHULF?�/(03��/LJKWQLQJ�(OHFWURPDJQHWLF�3XOVH��
'HVF?UFDUHD�DUH�ORF�OD�R�WHQVLXQH�WLSLF?�GH����09��6SHFWUXO�GHVF?UF?ULL�HVWH�IRDUWH�ODUJ��GHFLSXWHUQLF� SHUWXUEDWRU�� PDL� DOHV� SHQWUX� LQVWDOD@LLOH� GH� WHOHFRPXQLFD@LL�� 'DF?� FXSODUHD� /(03� HVWHJDOYDQLF?�HFKLSDPHQWHOH�VXQW�GLVWUXVH�3DUDPHWULL�WLSLFL�SHQWUX�R�GHVF?UFDUH�DWPRVIHULF?�VLPSOLILFDW?�VXQW�GD@L�AQ�ILJXUD������

3UDFWLF��GXS?��DFHVW�LPSXOV�DSDU�PDL�PXOWH�LPSXOVXUL��GH�DPSOLWXGLQH�PDL�PLF?��1$6$�D�VWDELOLWXQ� SURILO� GH� FXUHQW� FDUH� VH� SRWULYH>WH� AQ� FLUFD� ���� GLQ� FD]XUL� �VWDQGDUG� DPHULFDQ� 6$(� $(� �/��025�����ILJXUD������

'HVF?UF?ULOH�GLUHFWH�VXQW�SX@LQ�SUREDELOH�GDF?�FO?GLULOH�DX�APS?PkQW?UL�FRQIRUP�VWDQGDUGHORU�2�GHVF?UFDUH�OD�APS?PkQWDUH�SRDWH�SURGXFH�R�GLIHUHQ@?�GH�SRWHQ@LDO�SHULFXORDV?��FD�AQ�ILJXUD������
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$SDUH� WHQVLXQHD�X� AQWUH� APS?PkQW?ULOH�FHORU�GRX?�VLVWHPH��FHHD�FH�GXFH� OD�R� WHQVLXQH� AQWUHAPS?PkQWDUHD�>L� OHJ?WXUD�GH�VHPQDO�SHQWUX�XQXO�GLQWUH�VLVWHPHOH� LQWHUFRQHFWDWH��SHULFXORDV?�SHQWUXDFHVW�VLVWHP�
��,PSXOVXO�HOHFWURPDJQHWLF�QXFOHDU�1(03��1XFOHDU�(OHFWURPDJQHWLF�3XOVH��
2ULFH�H[SOR]LH�QXFOHDU?��DWkW�FHOH�QDWXUDOH��FXP�DU�IL�H[SOR]LLOH�VRODUH�>L�FDUH�VH�WUDQVPLW�SULQUDGLD@LL� FRVPLFH� FkW� >L� FHOH� DUWLILFLDOH�� FXP� DU� IL� WHVWHOH� QXFOHDUH�� FUHHD]?� XQ� FkPS� HOHFWURPDJQHWLFH[WUHP�GH�SXWHUQLF��LPSXOVXO�FUHDW�ILLQG�H[WUHP�GH�SHUWXUEDWRU��,PSXOVXO�FRQVW?�AQ�UD]H�JDPPD��'XS?GLVWDQ@D�OD�FDUH�DUH�ORF�H[SOR]LD�LPSXOVXULOH�SRW�IL��HQGR�1(03��OD�H[SOR]LH�DSURSLDW?�H[R�1(03��OD�H[SOR]LH�AQGHS?UWDW?8OWLPHOH� FHUFHW?UL� DUDW?� F?� LPSXOVXO� 1(03� HVWH� XQD� GLQ� FDX]HOH� LPSRUWDQWH� DOH� HURULORU� GLQPHPRULLOH�5$0�GLQDPLFH�GH�PDUH�FDSDFLWDWH��1(03�QX�DUH�HQHUJLD�VXILFLHQW?�SHQWUX�D�IL�UHVLP@LW�GHFRUSXO�XPDQ�$FHVW�WLS�GH�SHUWXUED@LL�HVWH�VWXGLDW�AQ�GRPHQLXO�PLOLWDU�/D� GHVF?UFDUHD� DWPRVIHULF?� >L� OD� 1(03� HVWH� LPSRUWDQW� QLYHOXO� GH� HQHUJLH� UHFHS@LRQDW� GHFLUFXLWXO�SHUWXUEDW��$VWIHO��XQ�WDEHO�VXPDU�HVWH�GDW�AQ��,$1����
(QHUJLD�QHFHVDU?�SHQWUX�SHUWXUEDUHD�>L�GLVWUXJHUHD�XQRU�FRPSRQHQWH�HVWH�GDW?�AQ�WDEHOXO���� 7DEHOXO����&RPSRQHQWD 3HUWXUEDUH�-� 'LVWUXJHUH�-�&LUFXLWH�&026 ���� ����7UDQ]LVWRUL ���� ����'LRGH ���� ����'LRGH�=HQHU ���� ����5HOHH � ����7UDQ]LVWRDUH�GH�SXWHUH ���� ����'LRGH�GH�SXWHUH���WLULVWRDUH���WULDFL ���� ����


