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����/H�VRUJHQWL�GHL�FDPSL�HOHWWULFL�H�PDJQHWLFL�D����+]����$QGDPHQWR�GHL�FDPSL����,SRWHVL�GL�ERQLILFD�HOHWWURGRWWL��FRVWL�SHU�OD�ULGX]LRQH�GHL�FDPSL$SSHQGLFH�/LQHH�GL�WUDVPLVVLRQH$���3HUGLWH�GL�SRWHQ]D�QHL�FDYL$���(IIHWWL�ELRORJLFL�H�VDQLWDUL�DOOH�EDVVH�IUHTXHQ]H$���(IIHWWL�VDQLWDUL�HG�LQGDJLQL�HSLGHPLRORJLFKH
6RPPDULR,Q�TXHVWR�FDSLWROR�VDUDQQR�DQDOL]]DWH�OH�SL��GLIIXVH�VRUJHQWL�GHO�FDPSR�HOHWWULFR�H� GL� TXHOOR� PDJQHWLFR� DOOH EDVVH� IUHTXHQ]H�� LQ� SDUWLFRODUH�� OH� OLQHH� HOHWWULFKH�DHUHH�� OH� FDELQH� HOHWWULFKH� H� JOL� HOHWWURGRPHVWLFL�� 3HU� TXHVWH� VRUJHQWL�� VRQR�ULSRUWDWL� JOL� DQGDPHQWL� H� OH� LQWHQVLWj� GHL� FDPSL�� 6DUDQQR� SRL� DQDOL]]DWH� GHOOH�SRVVLELOL� DOWHUQDWLYH� DOOH� OLQHH� HOHWWULFKH� WUDGL]LRQDOL� SHU� ULGXUUH� O¶LQWHQVLWj� GHL�FDPSL�� 6DUDQQR�� LQROWUH�� LOOXVWUDWH� EUHYHPHQWH� OH� WHFQLFKH� H� JOL� VWUXPHQWL� GL�PLVXUD� SHU� L� FDPSL� DOOH� EDVVH� IUHTXHQ]H�� QRQFKp� DOFXQL� OLYHOOL� GL� HVSRVL]LRQH��,QILQH�� VRQR� DQDOL]]DWL� JOL� HIIHWWL� ELRORJLFL� H� VDQLWDUL� GRYXWL� DOO¶HVSRVL]LRQH� DL�&DPSL�(OHWWULFL� H�0DJQHWLFL� DOOH�EDVVH� IUHTXHQ]H��QRQFKp�� VRQR� ULSRUWDWH�GHOOH�FRQFOXVLRQL�GL�VWXGL�HSLGHPLRORJLFL�FRPSLXWH�QHJOL�XOWLPL�DQQL�
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����/H�VRUJHQWL�GHL�FDPSL�HOHWWULFL�H�PDJQHWLFL�D����+]
4XDQGR� VL� SDUOD� GL� FDPSL� HOHWWULFL� H� PDJQHWLFL� D� EDVVH� IUHTXHQ]H�� VL� q� VROLWL�SHQVDUH�DJOL�HOHWWURGRWWL�SHU�LO�WUDVSRUWR�H�OD�GLVWULEX]LRQH�GHOO¶HQHUJLD�HOHWWULFD��RSSXUH�DOOH�FDELQH�GL�WUDVIRUPD]LRQH��GDWH�OH�HOHYDWH�WHQVLRQL�H�FRUUHQWL�LQ�JLRFR�H�OH�QRWHYROL�LQWHQVLWj�GHL�FDPSL�HOHWWULFL�H�PDJQHWLFL�SURGRWWL��(VLVWRQR��WXWWDYLD��QXPHURVH� DOWUH� VRUJHQWL� GL� FDPSR�DOOD� FRVLGGHWWD� IUHTXHQ]D� LQGXVWULDOH�� SDUL� D���+]��LQ�SDUWLFRODUH��VL�LQWHQGH�IDU�ULIHULPHQWR�D�WXWWH�TXHOOH�DSSDUHFFKLDWXUH�GL�XVR�TXRWLGLDQR�FKH�XWLOL]]DQR�OD�UHWH�HOHWWULFD��1HO� VHJXLWR�� VL� HVDPLQHUDQQR� TXHVWH� VRUJHQWL�� GHVFULYHQGR� EUHYHPHQWH� OH� ORUR�FDUDWWHULVWLFKH�TXDOL�JHQHUDWRUL�GL�FDPSL�HOHWWULFL�H�PDJQHWLFL�
x /H�OLQHH�HOHWWULFKH�H�OH�FDELQH�GL�WUDVIRUPD]LRQH
3ULPD�GL�SDVVDUH�DG�HVDPLQDUH�OH�VRUJHQWL�GL�FDPSL�HOHWWURPDJQHWLFL�q�RSSRUWXQR�LOOXVWUDWH�� DQFKH� VH� EUHYHPHQWH�� OH� PRGDOLWj� GL� FROOHJDPHQWR� WUD� OD� FDELQD� GL�WUDVIRUPD]LRQH�GHOO¶HQHUJLD�HOHWWULFD�H�OH�DELWD]LRQL�)LQR� DJOL� DQQL� µ���� LQ� ,WDOLD�� QXPHURVL� SURGXWWRUL� SULYDWL� SURYYHGHYDQR� DOOD�SURGX]LRQH�� GL� WLSR� SUHYDOHQWHPHQWH� LGURHOHWWULFR�� HG� DO� WUDVSRUWR� GHOO¶HQHUJLD�HOHWWULFD��1HO�������FRQ�OD�QD]LRQDOL]]D]LRQH�GL�TXHVWH�DWWLYLWj��QDFTXH�O¶(1(/��(QWH� 1D]LRQDOH� SHU� O¶(QHUJLD� (OHWWULFD�� FKH� DFTXLVWz� FLUFD� ����� LPSLDQWL�SULYDWL��PRQRSROL]]DQGR��LQ�SUDWLFD��OD�SURGX]LRQH�GL�HQHUJLD�HOHWWULFD��/¶(1(/�KD� GHWHQXWR� LO� ���� GHOOD� SURGX]LRQH� QD]LRQDOH�� PHQWUH� OD� UHVWDQWH� TXRWD� HUD�SURGRWWD� GD� D]LHQGH�PXQLFLSDOL]]DWH� GL� JUDQGL� FLWWj�� ILQR� DOO¶RWWREUH� GHO� ������TXDQGR�KD�SUHVR�LO�YLD�OD�VXD�SULYDWL]]D]LRQH��q�VWDWR�PHVVR�VXO�PHUFDWR�LO�����



���

GHO� FDSLWDOH�� RYYHUR� �� PLOLDUGL� H� ���� PLOLRQL�� H� VL� SUHYHGH� XQ¶XOWHULRUH�SULYDWL]]D]LRQH��FKH�SRUWHUj�OR�6WDWR�DO�GL�VRWWR�GHO�����GHO�FDSLWDOH��,O� WUDVSRUWR� GHOO¶HQHUJLD� HOHWWULFD� DYYLHQH�� QHOOD� PDJJLRU� SDUWH� GHL� FDVL��DWWUDYHUVR� OLQHH� DHUHH�� VROR� LQ� UDUL� FDVL�� LQ� DPELWR� XUEDQR�� VL� XVDQR� OLQHH�LQWHUUDWH��FKH�FRPSRUWDQR�RQHURVL�SUREOHPL�GL�RUGLQH�HFRQRPLFR�OHJDWL�DL�FRVWL�GL�LQVWDOOD]LRQH�H�GL�PDQXWHQ]LRQH��$�SDUWLUH�GDOOH�FHQWUDOL�GL�SURGX]LRQH�GHOO¶HQHUJLD�HOHWWULFD�ILQR�DG�DUULYDUH�DJOL�XWHQWL�� YHQJRQR� XWLOL]]DWH� OLQHH� FRQ� GLYHUVH� WHQVLRQL� H� FRUUHQWL� �TXHVWR� VSLHJD�SHUFKp�VL�SUHIHULVFH�XWLOL]]DUH�OD�FRUUHQWH�DOWHUQDWD�H�QRQ�OD�FRQWLQXD��LQ�TXDQWR�FRQ�OD�SULPD�VL�KD�LO�YDQWDJJLR�GL�SRWHU�YDULDUH�LO�YDORUH�GHOOD�WHQVLRQH�D�SLDFHUH��XVDQGR�LO�WUDVIRUPDWRUH���)LQR�DOOH�VWD]LRQL�GL�WUDVIRUPD]LRQH��OD�UHWH�GL�WUDVSRUWR�q�FRVWLWXLWD�GD�OLQHH�DG�DOWD�WHQVLRQH��GL�����N9�R�����N9��SHUFRUVH�GD�FRUUHQWL�GL�FLUFD� ���� N$�� FKH� FRVWLWXLVFRQR� OR� VWDQGDUG� HXURSHR�� /H� OLQHH� D� ���� N9�SDVVHUDQQR�� JUDGXDOPHQWH�� D� ���� N9�� RSSXUH� VDUDQQR� GLPHVVH�� 1HOOH� VWD]LRQL�SULPDULH� GL� WUDVIRUPD]LRQH� VL� SDVVD� GDOOD� WHQVLRQH� GL� WUDVSRUWR� D� TXHOOD� � GL�GLVWULEX]LRQH��GL�����N9�R�����N9��PD�DQFKH�D�WHQVLRQL�GL����N9�RSSXUH����N9��VRSUDWWXWWR�QHOOH�VWD]LRQL�SL��YHFFKLH��GHVWLQDWH��SHUz��DG�HVVHUH�DJJLRUQDWH��/D�UHWH�GL�GLVWULEX]LRQH�SULPDULD��DG�DOWD�WHQVLRQH��DOLPHQWD�OH�JUDQGL�XWHQ]H��TXDOL�JURVVL�FHQWUL�DELWDWL�R�FRPSOHVVL� LQGXVWULDOL�GL�QRWHYROL�GLPHQVLRQL��H� OH�FDELQH�SULPDULH�� FKH� WUDVIRUPDQR� O¶HQHUJLD� GDOO¶DOWD� WHQVLRQH� DOOD� PHGLD� WHQVLRQH� GL�GLVWULEX]LRQH�����N9�R����N9���/H�FDELQH�SULPDULH��WUDPLWH�TXHVWD�UHWH�D�PHGLD�WHQVLRQH��DOLPHQWDQR�OH�FDELQH�VHFRQGDULH�H�OH�PHGLH�XWHQ]H�LQGXVWULDOL��$�ORUR�YROWD�� OH� FDELQH� VHFRQGDULH� WUDVIRUPDQR� O¶HQHUJLD� GDOOD� PHGLD� WHQVLRQH� DOOD�WHQVLRQH� GL� XWLOL]]D]LRQH�� FKH� YLHQH� IRUQLWD�� WUDPLWH� OD� UHWH� GL� GLVWULEX]LRQH� D�EDVVD�WHQVLRQH��DOOH�DELWD]LRQL��GRYH�VL�SUHOHYD�XQD�WHQVLRQH�PRQRIDVH�GL�����9�/H�OLQHH�HOHWWULFKH�VRQR�LQWHUHVVDWH�GD�XQD�FRUUHQWH�DOWHUQDWD�GL�WLSR�WULIDVH�FRQ�IUHTXHQ]D�QRPLQDOH�GL����+]��$OOR�VFRSR�GL�FRQWHQHUH�OH�GLVVLSD]LRQL�GL�HQHUJLD�SHU�HIIHWWR�-RXOH�VXL�OXQJKL�WUDWWL�GL�OLQHD��VL�SUHIHULVFH�OLPLWDUH�O¶LQWHQVLWj�GHOOD�
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FRUUHQWH�� HOHYDQGR�� TXLQGL�� OD� WHQVLRQH�� FKH� SRWUj� SRL� HVVHUH� ULGRWWD� FRQ�RSSRUWXQL�WUDVIRUPDWRUL��/H� OLQHH� HOHWWULFKH� DHUHH� VRQR� FRVWLWXLWH� GD� IDVFL� GL� FRQGXWWRUL� QXGL� FROOHJDWL��JUD]LH�D�RSSRUWXQL�LVRODWRUL��DL�WUDOLFFL�GL�VRVWHJQR��1RUPDOPHQWH��LO�WUDVSRUWR�q�RUJDQL]]DWR� VX� OLQHH� WULIDVH�� WUD� L� VLQJROL� FRQGXWWRUL� GHOOD� WHUQD� HVLVWH� XQD�GLIIHUHQ]D�GL�SRWHQ]LDOH��LGHQWLFD�LQ�DPSLH]]D��PD�FRQ�XQR VIDVDPHQWR�GL�������*OL� HOHWWURGRWWL� SRVVRQR� DYHUH� XQD� FRQILJXUD]LRQH� D� VLQJROD� R� D� GRSSLD� WHUQD�WULIDVH�� FRQ� XQR� R� SL�� FRQGXWWRUL� D� SRWHQ]LDOH� QXOOR�� OH� FRVLGGHWWH� IXQL� GL�JXDUGLD��FKH�KDQQR�IXQ]LRQH�GL�SDUDIXOPLQL��,�VRVWHJQL�SHU�OH�OLQHH�GL�WUDVSRUWR�H�GL� GLVWULEX]LRQH� DG� DOWD� WHQVLRQH� VRQR� LQ� DFFLDLR� �WUDOLFFL�� H��SL�� UDUDPHQWH�� LQ�FHPHQWR�� $� FDXVD� GHOOH� HOHYDWH� WHQVLRQL� WUDVSRUWDWH�� YHQJRQR� DGRSHUDWL�SDUWLFRODUL� VLVWHPL�GL� LVRODWRUL�� GL� WLSR� D� FDWHQD�� LQ� FXL� L� GLYHUVL� LVRODWRUL� VRQR�FROOHJDWL�WUD�ORUR�PHGLDQWH�DFFRSSLDPHQWL�VQRGDWL��3HU�OH�OLQHH�GL�GLVWULEX]LRQH�D�PHGLD� H� D� EDVVD� WHQVLRQH�� L� VRVWHJQL� VRQR� LQ� FHPHQWR� R� LQ� OHJQR�� JOL� LVRODWRUL�VRQR� LQ�PDWHULDOH� FHUDPLFR� RSSXUH� LQ� YHWUR��PHQWUH� L� FDYL� LGRQHL� DO� WUDVSRUWR�VRQR� WUH�� GXH� FRQGXWWRUL� GL� WHQVLRQH� �ILOR� URVVR� H� ILOR� QHUR�� HG� XQR� GL�PDVVD�FRQQHVVR�DOOD�PDVVD�ILVLFD�GHOOD�WHUUD�DWWUDYHUVR�XQ�DVWD�PHWDOOLFD�FRQILFFDWD�QHO�WHUUHQR��LQ�WDO�PRGR�q�UHDOL]]DWD�XQD�SURWH]LRQH�FRQWUR�LO�SHULFROR�GL�VFRVVH�H�GL�LQFHQGL� LQ� FDVR� GL� JXDVWL�� q� VWDWR�� FRVu�� UHDOL]]DWR� LO� FODVVLFR� VLVWHPD� WULIDVH��)LJXUD�����
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)LJXUD������FROOHJDPHQWR�GHOOD�OLQHD�HOHWWULFD�DO�SDQQHOOR�GL�VHUYL]LR�
1HJOL� 8�6�$�� OD� WHQVLRQH� SUHVHQWH� WUD� L� FRQGXWWRUL� HVWHUQL� q� GL� ����9��PHQWUH�TXHOOD� SUHVHQWH� WUD� FLDVFXQ� FRQGXWWRUH� H� TXHOOR� FHQWUDOH� q� GL� ����9�� LQ� ,WDOLD��LQYHFH�� OD� WHQVLRQH� SUHVHQWH� WUD� L� FRQGXWWRUL� HVWHUQL� q� GL� ���� 9�� PHQWUH� WUD�FLDVFXQ�FRQGXWWRUH�HG�LO�ILOR�FHQWUDOH�q�GL�����9�,� WUH� FRQGXWWRUL� DUULYDQR� DOO¶LQJUHVVR�GHO�SDQQHOOR� GL� VHUYL]LR SUHVHQWH� LQ�RJQL�DELWD]LRQH�� FRPH�PRVWUDWR� LQ� )LJXUD� ����� 3HU� SRUWDUH� PDWHULDOPHQWH� O¶HQHUJLD�HOHWWULFD� DOO¶LQWHUQR� GHOOH� DELWD]LRQL� VL� SDVVD� DG� XQ� VLVWHPD� GL� DOLPHQWD]LRQH�PRQRIDVH�� LO� JHVWRUH� PHWWH� D� GLVSRVL]LRQH� VROR� XQR� GHL� GXH� FRQGXWWRUL� GL�WHQVLRQH� �GHWWR� IDVH�� 3�� R� DQFKH� ILOR� FDOGR�� HG� LO� FRQGXWWRUH� GL� WHUUD� �GHWWR�QHXWUR�� 1��� TXLQGL� OD� WHQVLRQH� GLVSRQLELOH� QHOOH� DELWD]LRQL� q� GL� ���� 9� QHJOL�8�6�$��H�GL�����9�LQ�,WDOLD��,Q�UHDOWj��SRLFKp�DQFKH�O¶DOWUR�FRQGXWWRUH�GHOOD�UHWH�DUULYD� QHOOH� DELWD]LRQL�� SHU� GHWHUPLQDWL� HOHWWURGRPHVWLFL�� q� SRVVLELOH� DQFKH�XWLOL]]DUH�OD�WHQVLRQH�GL�����9�QHJOL�8�6�$��H�GL�����9�LQ�,WDOLD��LQ�TXHVWR�FDVR�ELVRJQD� LQVHULUH� XQ� IXVLELOH R� XQ� LQWHUUXWWRUH� GL� SURWH]LRQH VX� RJQXQR� GHL�FRQGXWWRUL� FROOHJDWL� D� TXHVWL� FDULFKL�� 'D� QRWDUH� LQROWUH�� FKH� QHOOD� SDUWH� GHO�SDQQHOOR�GL�VHUYL]LR�LQWHUQD�DOO¶DELWD]LRQH��OD�FRORUD]LRQH�GHL�FDYL�SUHYHGH��QHJOL�8�6�$��� LO�QHUR�SHU� OD�IDVH�HG�LO�ELDQFR�SHU� LO�QHXWUR��2OWUH�OD�IDVH�HG�LO�QHXWUR��
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QHOOH�DELWD]LRQL�q�SUHVHQWH�DQFKH�XQ�WHU]R�FRQGXWWRUH��GHWWR�ILOR�GL�VLFXUH]]D��LO�FXL�VLPEROR�q�*1'��GL�FRORUH�YHUGH�QHJOL�8�6�$��H�JLDOOR�± YHUGH�LQ�,WDOLD��/¶XVR�GHO�WHUPLQH�GL�VLFXUH]]D�GHULYD�GDOOH�VHJXHQWL�FRQVLGHUD]LRQL�
x FRQVLGHUDQGR�OD�JHQHULFD�SUHVD�GL�DOLPHQWD]LRQH�GRPHVWLFD�L�ILOL�GL�IDVH�H�GL�QHXWUR� VRQR� FROOHJDWL� DL� GXH� PRUVHWWL� HVWHUQL� GHOOD� SUHVD�� LQ� WDO� PRGR�LQVHUHQGR�OD�VSLQD�GHO�FRUGRQH�GL�DOLPHQWD]LRQH�GL�XQ�HOHWWURGRPHVWLFR�QHOOH�GXH�IHQGLWXUH�GHOOD�SUHVD�VL�RWWLHQH�O¶DOLPHQWD]LRQH�D�����9�LQ�,WDOLD�H�����9�QHJOL�8�6�$��
x LO�FDYR�GL�VLFXUH]]D��FKH�q�SRVDWR�LQ�WXWWR�O¶HGLILFLR�LQVLHPH�DL�FDYL�GL�IDVH�H�GL�QHXWUR��q�FROOHJDWR�QHOOD�VFDWROD�GL�SUHVD VLD�DG�XQD�WHU]D�IHQGLWXUD�VLD�DOOD�VWUXWWXUD� PHWDOOLFD� GHOOD� VFDWROD�� TXHVWR� VHUYH� SHU� UHDOL]]DUH� XQ� SHUFRUVR�DWWUDYHUVR� LO� TXDOH� OH� HYHQWXDOL� FRUUHQWL GL� JXDVWR� SRVVDQR� IOXLUH� DQGDQGR�YHUVR� LO� SDQQHOOR� GL� VHUYL]LR� GL� HQWUDWD�� GRYH� LQWHUURPSRQR� LO� IXVLELOH� GL�SURWH]LRQH�� RSSXUH� DSURQR� O¶LQWHUUXWWRUH� DXWRPDWLFR� GL� SURWH]LRQH� GL� TXHO�FLUFXLWR�
x VL�VXSSRQJD��DG�HVHPSLR��FKH�DOO¶LQWHUQR�GHOOD�VFDWROD�GL�SUHVD LO�ILOR�QHUR�VL�VWDFFKL� DFFLGHQWDOPHQWH� HG� HQWUL� LQ� FRQWDWWR� FRQ� OD� VFDWROD� PHWDOOLFD��DWWUDYHUVR�LO�ILOR�GL�VLFXUH]]D�HVLVWH�XQ�SHUFRUVR�FKH�FRQVHQWH�DOOD�FRUUHQWH�GL�WRUQDUH� YHUVR� LO� SDQQHOOR� GL� VHUYL]LR� G¶LQJUHVVR� H�� TXLQGL�� GL� DSULUH�O¶LQWHUUXWWRUH� DXWRPDWLFR� GL� TXHVWR� FLUFXLWR�� 6H� LO� ILOR� GL� VLFXUH]]D� QRQ� FL�IRVVH� R� QRQ IRVVH� FROOHJDWR� DOOD� VFDWROD� GL� SUHVD�� TXHVW¶XOWLPD� YHUUHEEH� D�WURYDUVL� DG� XQD� WHQVLRQH� GL� ���� 9� �R� ���� 9�� ULVSHWWR� DOOD� WHUUD�� FRQ� LO�FRQVHJXHQWH�SHULFROR�GL�VFRVVD�SHU�FKLXQTXH�WRFFKL�OD�VFDWROD�
1H�FRQVHJXH�FKH�O¶XQLFR�FDVR�LQ�FXL�LO�ILOR�GL�VLFXUH]]D�q�DWWUDYHUVDWR�GD�FRUUHQWH�q� OD� SUHVHQ]D� GL� JXDVWL� GHO� WLSR� GHVFULWWR�� $O� FRQWUDULR�� OD� FRUUHQWH� KD� LO� VXR�QRUPDOH�SHUFRUVR�GL�ULWRUQR�DWWUDYHUVR�LO�ILOR�GL�QHXWUR�
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6L�RVVHUYL�FKH�OD�WHQVLRQH�LQ�JLRFR�q�SLXWWRVWR�HOHYDWD��SHUFLz�DQFKH�XQD�SLFFROD�GLIIHUHQ]D�GL�WHQVLRQH��DG�HVHPSLR�GHOO¶RUGLQH�GL�TXDOFKH�FHQWLQDLR�GL�PLOOLYROWV��SUHVHQWH�OXQJR�RJQXQR�GL�TXHVWL�FRQGXWWRUL�H�FDXVDWD�GD�XQD�FRUUHQWH�GL�SDUHFFKL�DPSHUH�FKH� VFRUUH�QHL� ILOL�� q GHFLVDPHQWH� WUDVFXUDELOH��'L�FRQVHJXHQ]D��VL�SXz�ULWHQHUH�FKH��ULVSHWWR�DL�YDORUL�GHOOD�WHQVLRQH�GL�DOLPHQWD]LRQH��TXHVWL�FRQGXWWRUL�VRQR�HVVHQ]LDOPHQWH�VXSHUILFL�HTXLSRWHQ]LDOL�
x $SSDUHFFKLDWXUH�D���ILOL�HG�D���ILOL
1HOO¶DPELWR� GL� TXHVWR� GLVFRUVR�� q� RSSRUWXQR� HVDPLQDUH� LO� PRGR� FRQ� FXL� OH�DSSDUHFFKLDWXUH�FKH�SUHOHYDQR�O¶DOLPHQWD]LRQH�GDOOD�VFDWROD�GL�SUHVD�XWLOL]]DQR�OD�WHUUD�,�PHWRGL�FRPXQHPHQWH�XWLOL]]DWL�VRQR�GXH�
x DSSDUHFFKLDWXUH�D�WUH�ILOL�
x DSSDUHFFKLDWXUH�D�GXH�ILOL�
6H�O¶DSSDUHFFKLDWXUD�q�D�WUH�ILOL��OD�FRQQHVVLRQH�WUD�O¶DSSDUHFFKLDWXUD�H�OD�VFDWROD�GL�SUHVD�DYYLHQH�QHO�PRGR�PRVWUDWR�LQ�)LJXUD�����
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)LJXUD�����FROOHJDPHQWR�GL�XQ¶DSSDUHFFKLDWXUD�D���ILOL�DOOD�VFDWROD�GL�SUHVD�
6L�RVVHUYD�FKH�LO�FRUGRQH�GL�DOLPHQWD]LRQH��TXLQGL�OD�VSLQD��GHOO¶DSSDUHFFKLDWXUD�FRQWLHQH� WUH� ILOL�� XQR� SHU� OD� IDVH�� XQR� SHU� LO� QHXWUR� HG� XQR� SHU� OD� VLFXUH]]D��TXHVW¶XOWLPR� ILOR� q� FROOHJDWR� GLUHWWDPHQWH� DOO¶LQWHODLDWXUD� PHWDOOLFD�GHOO¶DSSDUHFFKLDWXUD�� LQ�PRGR�GD�IRUQLUH�OD�VWHVVD�SURWH]LRQH�FRQWUR�LO�SHULFROR�GL�VFRVVH�UHDOL]]DWR�GDOOH�VFDWROH�GL�SUHVD��,�ILOL�GL�IDVH�H�GL�QHXWUR�VRQR��LQYHFH��FROOHJDWL� GLUHWWDPHQWH� DOO¶DOLPHQWDWRUH� GHOO¶DSSDUHFFKLDWXUD�� TXHVW¶XOWLPR�SUHOHYD� OD� WHQVLRQH� DOWHUQDWD� LQ� LQJUHVVR� H� OD� FRQYHUWH� LQ� WHQVLRQH� FRQWLQXD� GL�YDORUH�SUHILVVDWR��TXHOOR�QHFHVVDULR�DG�DOLPHQWDUH�L�GLVSRVLWLYL�HOHWWURQLFL�RSSXUH�D�SLORWDUH�PRWRUL�R�DOWUL�FRPSRQHQWL�DOO¶LQWHUQR�GHOO¶DSSDUHFFKLDWXUD�,Q�)LJXUD�����q�LOOXVWUDWR�OR�VFKHPD�SHU�XQ¶DSSDUHFFKLDWXUD�D�GXH�ILOL�

)LJXUD������FROOHJDPHQWR�GL�XQ¶DSSDUHFFKLDWXUD�D�GXH�ILOL�DOOD�VFDWROD�GL�SUHVD�
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,Q� TXHVWR� FDVR� VRQR� XWLOL]]DWL� VROR� L� ILOL� GL� IDVH� H� GL� QHXWUR��$WWXDUH� OD� VROLWD�SURWH]LRQH� FRQWUR� LO� SHULFROR� GL� VFRVVH� FROOHJDQGR� LO� ILOR� GL� QHXWUR�DOO¶LQWHODLDWXUD�GHOO¶DSSDUHFFKLDWXUD�QRQ�q�SRVVLELOH�LQ�TXDQWR��O¶XWHQWH�SRWUHEEH�LQVHULUH� OD� VSLQD� LQ� PRGR� VEDJOLDWR� QHOOD� SUHVD� H� O¶LQWHUD� LQWHODLDWXUD� VL�SRUWHUHEEH�DOOD�WHQVLRQH�GL�UHWH��FRQ�JOL�VWHVVL�ULVFKL�SUHFHGHQWHPHQWH�HOHQFDWL�3HU�HYLWDUH�FKH�O¶XWHQWH�FRPPHWWD�O¶HUURUH�FLWDWR��OD�PDJJLRU�SDUWH�GHOOH�VSLQH�D�GXH�ILOL�VRQR�UHDOL]]DWH�FRQ�XQR�VSLQRWWR�SL��ODUJR�GHOO¶DOWUR��VSLQH�SRODUL]]DWH��FRVu� q� SRVVLELOH� XQD� VROD� SRVL]LRQH� GL� LQVHULPHQWR� GHOOD� VSLQD� QHL� IRUL� GHOOD�SUHVD��&RPXQTXH��SHU�OD�SUHYHQ]LRQH�FRQWUR�RJQL�SHULFROR�GL�VFRVVD�VL�SURFHGH�FRPH�LOOXVWUDWR�LQ�)LJXUD������L�ILOL�GL�IDVH�H�GL�QHXWUR�VRQR�FROOHJDWL�DO�SULPDULR�GL� XQ� WUDVIRUPDWRUH� SRVWR� GHQWUR� O¶DSSDUHFFKLDWXUD�� GHL� GXH� ILOL� LQ� XVFLWD� GDO�WUDVIRUPDWRUH� XQR� q� FROOHJDWR� DOO¶LQWHODLDWXUD� GHO� SURGRWWR�� LQ� WDO� PRGR� LO�FRPSLWR�GHO�WUDVIRUPDWRUH�q�GL�HOLPLQDUH�OD GLVWLQ]LRQH�WUD�TXDOH�GHL�GXH�ILOL��VXO�ODWR�VHFRQGDULR��VLD�³FDOGR´�ULVSHWWR�D�WHUUD�8Q� TXDOVLDVL� JXDVWR� HOHWWULFR� FKH� FRLQYROJD� O¶LQWHODLDWXUD�GHOO¶DSSDUHFFKLDWXUD��FKH� SRWUHEEH� HVVHUH� XQ� FRQWHQLWRUH� PHWDOOLFR� R� OD� VWUXWWXUD� PHWDOOLFD� GL� XQ�FRQWHQLWRUH GL�SODVWLFD�� IDUj�DXPHQWDUH�IRUWHPHQWH� OD�FRUUHQWH�H�TXLQGL�VFDWWHUj�O¶LQWHUUXWWRUH�DXWRPDWLFR�GL�SURWH]LRQH�GHO�FLUFXLWR�,Q� VHJXLWR� VDUj� GDWD� OD� HVSOLFLWDWR� LO� FRQFHWWR� GL� FROOHJDPHQWR� D� PDVVD� FRQ�TXDOFKH�HVHPSLR�GL�FROOHJDPHQWR�
x &ROOHJDPHQWL�D�PDVVD
1HOO¶DFFH]LRQH� FRQYHQ]LRQDOH�� FRQ� LO� WHUPLQH�PDVVD VL� LQWHQGH�XQD� VXSHUILFLH�HTXLSRWHQ]LDOL� DG� LPSHGHQ]D�QXOOD�� RVVLD� XQ� FRQGXWWRUH�SHUIHWWR�� �foV �� FKH�VSHVVR� YLHQH� FRQVLGHUDWD� VROR� GDO� SXQWR� GL� YLVWD� GHO� VXR� FRPSRUWDPHQWR� LQ�FRQWLQXD��,Q�UHDOWj��QHVVXQR�GL�TXHVWL�FRQFHWWL�q�DSSOLFDELOH�TXDQGR�VL�ODYRUD�FRQ�



���

IUHTXHQ]H�SDUWLFRODUPHQWH�HOHYDWH��GD�TXDOFKH�GHFLQD�GL�0+]�LQ�VX��LQIDWWL��WXWWL�L� FRQGXWWRUL� VRQR� FDUDWWHUL]]DWL� GD� XQD� SURSULD� LPSHGHQ]D�� M;5= � � �� GL�FRQVHJXHQ]D�RJQL�FRUUHQWH�FKH�SDVVD�DWWUDYHUVR�OD�PDVVD�JHQHUD�XQD�GLIIHUHQ]D�GL�SRWHQ]LDOH�WUD�L�YDUL�SXQWL�GHOOD�VXSHUILFLH�3HU� FRPSUHQGHUH� D� SLHQR� LO� FRQFHWWR�� VL� FRQVLGHUL� OR� VFKHPD� PRVWUDWR� QHOOD�)LJXUD� ����� VRQR�PRVWUDWL� GXH� VRWWRVLVWHPL�� DG� HVHPSLR� GXH� FLUFXLWL� VWDPSDWL�FROOHJDWL� D� PDVVD� FKH� SRWUHEEH� HVVHUH�� DG� HVHPSLR�� XQD� SLVWD� GHO� FLUFXLWR�VWDPSDWR�RSSXUH�XQ�VHPSOLFH�ILOR�RSSXUH�XQ�SLDQR�PHWDOOLFR�

)LJXUD������HVHPSLR�GL�FROOHJDPHQWR�D�PDVVD�
6L�q� LSRWL]]DWR�FKH� OD�PDVVD��R�FRQGXWWRUH�GL�ULWRUQR��GHO�VHFRQGR�VRWWRVLVWHPD�VLD�FROOHJDWD�DOOD�PDVVD�GHO�SULPR�VRWWRVLVWHPD�FRPH�LOOXVWUDWR��FLz�VLJQLILFD�FKH�L� GXH� VRWWRVLVWHPL� FRQGLYLGRQR�� GDO� SULPR� LQ� SRL�� OR� VWHVVR� FRQGXWWRUH� GL�ULWRUQR�� ,� GXH� VRWWRVLVWHPL� TXL� FRQVLGHUDWL� SRVVRQR� HVVHUH� VLD� GLJLWDOL� VLD�DQDORJLFL�VLD�XQD�FRPELQD]LRQH�GHL�GXH�WLSL�
x SHU� VRWWRVLVWHPL� GLJLWDOL�� OD� FRUUHQWH� G¶DOLPHQWD]LRQH� GL� ��9�� ULWRUQD� DOOD�VRUJHQWH�� FKH� q� XQ� DOLPHQWDWRUH� LQ� FRQWLQXD�� SHUFRUUHQGR� OD�PDVVD�� TXHVWD�



���

FRUUHQWH�� LQROWUH�� FRPPXWD� LO� VXR� VWDWR� VHFRQGR� OD� FRPPXWD]LRQH� GHLGLVSRVLWLYL�ORJLFL��WDOL�FRPPXWD]LRQL�GDQQR�RULJLQH�DG�XQR VSHWWUR�GL�FRUUHQWH�DEEDVWDQ]D� ODUJR�� H� ULVXOWD� WDQWR� SL�� ODUJR� TXDQWR� SL�� UDSLGH� VRQR� OH�FRPPXWD]LRQL�
x SHU� VRWWRVLVWHPL� DQDORJLFL�� LQYHFH�� OD� FRUUHQWH� SXz� HVVHUH� FRPSRVWD�� LQ�JHQHUDOH�� VLD� GD� VHJQDOL� D� EDQGD� VWUHWWD�� LQ� EDVVD� R� DOWD� IUHTXHQ]D�� VLD� GD�VHJQDOL�D�EDQGD�ODUJD��FRPH�TXHOOL�SURGRWWL�GD�XQ�DUFR�HOHWWULFR�VXOOH�VSD]]ROH�GL�XQ�PRWRUH� LQ� FRUUHQWH� FRQWLQXD��$QFKH� L� VHJQDOL�DQDORJLFL� ULWRUQDQR�DOOH�ORUR�VRUJHQWL�OXQJR�XQ�FHUWR�FDPPLQR�GL�ULWRUQR�/D�FRUUHQWH�,� GHO�VHFRQGR�VRWWRVLVWHPD��QHO�VXR�SHUFRUVR�GL�ULWRUQR�DWWUDYHUVR�LO�FRQGXWWRUH�GL�PDVVD��DWWUDYHUVD�XQD�LPSHGHQ]D�FRPSOHVVLYD�=*���GDQGR�RULJLQH�DG�XQD�GLIIHUHQ]D�GL�SRWHQ]LDOH��DL�FDSL�GL�WDOH�LPSHGHQ]D��SDUL�D�=*�,���4XHVWR�GLPRVWUD� FKH� WUD� L� FROOHJDPHQWL� D�PDVVD� GHL� GXH� VRWWRVLVWHPL� HVLVWH� VHQ]¶DOWUR�XQD� GLIIHUHQ]D� GL� SRWHQ]LDOH�� FKH� LGHDOPHQWH� GRYUHEEH� HVVHUH� QXOOD�� WDQWR�PDJJLRUH� TXDQWR�PDJJLRUL� VRQR�=*� H� ,��� /D� FRUUHQWH� ,� VL� YD� D� VRPPDUH� DOOD�FRUUHQWH� GL� ULWRUQR� ,� GHO� SULPR�VRWWRVLVWHPD�HG� LQVLHPH�DWWUDYHUVDQR� OD�QXRYD�LPSHGHQ]D�=*��� GDQGR� FRVu� RULJLQH� DG� XQD� GLIIHUHQ]D�GL� SRWHQ]LDOH�� DL� FDSL� GL�WDOH�LPSHGHQ]D��SDUL�D�=*��,��,����4XHVWD�HVSUHVVLRQH�PRVWUD�FKH�LQ�SUHVHQ]D�GL�HYHQWXDOL�YDULD]LRQL�GL�VHJQDOH�GRYXWH�HVFOXVLYDPHQWH�DO VHFRQGR�VRWWRVLVWHPD��FDPELD�OD�FRUUHQWH�,� H�FDPELD�DQFKH�OD�WHQVLRQH�DL�FDSL�GL�=*���TXLQGL��D�FDXVD�GHOO¶LPSHGHQ]D� =*��� HYHQWXDOL� YDULD]LRQL� GL� VHJQDOH� QHO� VHFRQGR� VRWWRVLVWHPD�ILQLVFRQR�SHU�LQIOXHQ]DUH��LQ�PRGR�GLUHWWDPHQWH�SURSRU]LRQDOH��LO�SRWHQ]LDOH�GHO�SXQWR�GL�FROOHJDPHQWR�D�PDVVD�GHO�SULPR�VLVWHPD�

� ��,,=9 ���*��PDVVD � 
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4XHVWR�LQGLFD��GXQTXH��FKH�LO�VHJQDOH�QHO�VHFRQGR�VRWWRVLVWHPD�VL�DFFRSSLD�FRQ�LO� SULPR� VRWWRVLVWHPD� LQ� YLUW�� GHOO¶LPSHGHQ]D� QRQ� QXOOD� GHO� SLDQR� GL�PDVVD� H�GHOOD�FRQGLYLVLRQH�GHOOR� VWHVVR�FRQGXWWRUH�GL� ULWRUQR�SHU�HQWUDPEL� L� VLVWHPL�� ,Q�PRGR� DQDORJR�� LO� SRWHQ]LDOH� GHO� SXQWR� GL� FROOHJDPHQWR� D� PDVVD� GHO� VHFRQGR�VRWWRVLVWHPD�YDOH�
� � �,=,,=9 ��*���*��PDVVD �� 

6X� WDOH� SRWHQ]LDOH� YLHQH� ULSRUWDWR� LO� VHJQDOH� GHO� SULPR� VRWWRVLVWHPD� DQFRUDDWWUDYHUVR� O¶LPSHGHQ]D� =*��� 4XHVWR� IHQRPHQR� q� LQGLFDWR� FRO� QRPH� GL�DFFRSSLDPHQWR� WUDPLWH� O¶LPSHGHQ]D� GL� PRGR� FRPXQH�� (VVR� LOOXVWUD� LQ� PRGR�VHPSOLFH� PD� HIILFDFH� O¶LPSRUWDQ]D� GHJOL� HIIHWWL� QRQ� LGHDOL� GHOO¶LPSHGHQ]D� GL�PDVVD�� $OWUR� HUURUH� IUHTXHQWH� q� FRQVLGHUDUH� O¶LPSHGHQ]D� GL�PDVVD� GRYXWD� DOOD�VXD�UHVLVWHQ]D�LQ�FRQWLQXD�R�D�EDVVD�IUHTXHQ]D��$O�FRQWUDULR��SHU�DOWH�IUHTXHQ]H��DG�HVHPSLR�QHOO¶LQWHUYDOOR���0+]�� �*+]�LQGLFDWR�GDOOH�QRUPH�GL�FRPSDWLELOLWj�HOHWWURPDJQHWLFD� VXOOH� HPLVVLRQL� UDGLDWH�� OD� UHVLVWHQ]D� GHL� FRQGXWWRUL�� LQFOXVD�TXHOOD�SHU�³HIIHWWR�SHOOH´��q�VLFXUDPHQWH�WUDVFXUDELOH�ULVSHWWR�DOO¶LQGXWWDQ]D�GHL�FRQGXWWRUL�VWHVVL�
�/I�MM;5= �S�#� �

3HU� HVHPSLR�� VL� VXSSRQJD�GL� ODYRUDUH�DOOD� IUHTXHQ]D�GL�����0+]�� OD� UHDWWDQ]D�LQGXWWLYD�ULVXOWD�HVVHUH�
�/I�M/M;/ S Z 
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�/�����M;0+]���I � ���#o 
,Q�EDVH�D�TXHVWD�HVSUHVVLRQH��EDVWD�XQD�LQGXWWDQ]D�GL�FLUFD�����P+�SHU�DYHUH�XQD�UHDWWDQ]D�GL�FLUFD�����:�6SHVVR� VL� VXSSRQH� FKH� OH� FRUUHQWL� ULWRUQLQR� DOOH� VRUJHQWL� VROR� OXQJR� L�SHUFRUVL�SUHYLVWL�� ,Q�HIIHWWL� TXHVWR�q�TXDQWR�VXFFHGH�DOOH�EDVVH�IUHTXHQ]H�H�VLFXUDPHQWH�LQ� FRQWLQXD�� 9LFHYHUVD�� DOOH� DOWH� IUHTXHQ]H� VXEHQWUDQR� DOWUL� IDWWRUL� SHU� FXL�VLFXUDPHQWH�QRQ�q�SL��YDOLGR�VXSSRUUH�D�SULRUL�FKH�OH�FRUUHQWL�ULWRUQLQR�OXQJR�L�SHUFRUVL�SUHYLVWL��LQ�SUDWLFD�SRVVRQR�QDVFHUH��D�VHFRQGD�GHOOH�VLWXD]LRQL��SHUFRUVL�GL� ULWRUQR� DOWHUQDWLYL� H� VSHVVR� GDQQRVL�� D� TXHOOL� SUHYLVWL�� FRVu� FRPH� LOOXVWUDWR�QHOOD�)LJXUD�����

)LJXUD������SHUFRUVL�GL�ULWRUQR�GHOOD�FRUUHQWH�DG�DOWD�IUHTXHQ]D�
6L�QRWD� FKH� LO�SHUFRUVR�GL� ULWRUQR�GHVLGHUDWR�SHU� L� VHJQDOL�QHO� VRWWRVLVWHPD���q�TXHOOR� FKH� JOL� SHUPHWWH� GL� SHUFRUUHUH� LO� FRQGXWWRUH� GL� ULWRUQR� DSSRVLWDPHQWH�SUHGLVSRVWR�� DO� FRQWUDULR�� D� FDXVD� GL� IHQRPHQL� GL� DFFRSSLDPHQWR� WDQWR� SL��SUREDELOL� H� LQWHQVL� TXDQWR�PDJJLRUH� q� OD� IUHTXHQ]D�� VL� SRWUHEEH� VYLOXSSDUH� XQ�SHUFRUVR� GL� ULWRUQR� FKH� SDVVD� DWWUDYHUVR� LO� VRWWRVLVWHPD� ��� FKH� TXLQGL� q�QHJDWLYDPHQWH� LQIOXHQ]DWR� GDL� VHJQDOL� SURYHQLHQWL� GDO� VRWWRVLVWHPD� ��� 8Q�



���

HVHPSLR� SUDWLFR� q� LO� IHQRPHQR� GHOOD� GLDIRQLD� LQ� XQ� FDYR� VFKHUPDWR�� 6HQ]D�VFHQGHUH�QHL�GHWWDJOL��LO�IHQRPHQR�GHOOD�GLDIRQLD�VL�PDQLIHVWD�TXDQGR��GDWD�XQD�OLQHD�GL�WUDVPLVVLRQH�D���R�SL��FRQGXWWRUL��VL�SURGXFH�XQ�DFFRSSLDPHQWR�WUD�GXH�R�SL��FLUFXLWL��SHU�FXL�VHJQDOL�WHRULFDPHQWH�LQGLSHQGHQWL�WUD�ORUR�ULVXOWDQR�LQYHFH�PXWXDPHQWH� LQIOXHQ]DWL�� 6L� FRQVLGHUL�� DG� HVHPSLR� XQD� VHPSOLFH� OLQHD� D� ��FRQGXWWRUL�� FRVWLWXLWD��TXLQGL��GD�GXH�FLUFXLWL�� LQ�FXL�FL� VLDQR�GXH�FRQGXWWRUL�GL�DQGDWD��XQR�SHU�RJQL�FLUFXLWR��HG�XQ�FRQGXWWRUH�GL�ULWRUQR�FRPXQH�

)LJXUD������OLQHD�D�WUH�FRQGXWWRUL�
6L�GLVWLQJXH�XQ�FLUFXLWR�JHQHUDWRUH��DOLPHQWDWR�GD�XQD�VRUJHQWH��HG�XQ�FLUFXLWR�ULFHYLWRUH��FRVWLWXLWR�VHPSOLFHPHQWH�GD�GXH�UHVLVWHQ]H��,Q�FRQGL]LRQL�LGHDOL��VXO�FLUFXLWR�ULFHYLWRUH�VL�GRYUHEEH�DYHUH�VHPSUH�OR�VWHVVR�SRWHQ]LDOH��YLVWD�O¶DVVHQ]D�GL�VRUJHQWL��$O�FRQWUDULR��O¶DFFRSSLDPHQWR�WUD�LO�FLUFXLWR�ULFHYLWRUH�HG�LO�FLUFXLWR�JHQHUDWRUH�� GRYXWR� DOOH� FRUUHQWL� FKH� FLUFRODQR� LQ� TXHVW¶XOWLPR�� ID� VL� FKH� OD�UHVLVWHQ]H�51( HG�5)( YHGDQR�XQD� WHQVLRQH�QRQ�QXOOD�DL�SURSUL�FDSL�� IHQRPHQR�GHOOD�GLDIRQLD��7LSLFDPHQWH��LO�IHQRPHQR�GHOOD�GLDIRQLD�VL�PDQLIHVWD�GXUDQWH�XQD�FRQYHUVD]LRQH� WHOHIRQLFD�� PHQWUH� VL� SDUOD�� ³VHPEUD´� GL� DVFROWDUH� OD�FRQYHUVD]LRQH� WUD� DOWUL� GXH� LQWHUORFXWRUL�� FLz� DFFDGH� SHUFKp� LO� VHJQDOH�FRUULVSRQGHQWH�DOO¶DOWUD�FRQYHUVD]LRQH�VL�q�DFFRSSLDWR� VXL�FRQGXWWRUL�XWLOL]]DWL��TXLQGL�ULVXOWD�XGLELOH��



���

6L�FRQVLGHUL�LO�FDVR�GHOOD�GLDIRQLD�LQ�XQ�FDYR�VFKHUPDWR�VRSUD�XQ�SLDQR�GL�PDVVD��FRPH�LOOXVWUDWR�QHOOD�)LJXUD�����

)LJXUD������GLDIRQLD�LQ�XQ�FDYR�VFKHUPDWR�
,Q� TXHVWR� FDVR� L� FLUFXLWL� VRQR� GXH� LQ� TXDQWR�� ROWUH� DO� FLUFXLWR� JHQHUDWRUH� FKHLQFOXGH�L�YDUL�HOHPHQWL�96��56��5/ H�SLDQR�GL�PDVVD��F¶q�DQFKH�FLUFXLWR�ULFHYLWRUH�FRVWLWXLWR� GDOOR� VFKHUPR� H� GDO� SLDQR� GL� PDVVD�� ,GHDOPHQWH�� OD� VLWXD]LRQH�GRYUHEEH�HVVHUH� WDOH�SHU�FXL� OD�FRUUHQWH� ,6��SURGRWWD�QHO�FLUFXLWR�JHQHUDWRUH�GD�96��DWWUDYHUVD�LO�FDYR��SRL�LO�FDULFR�5/ HG�LQILQH�ULWRUQD�DOOD�VRUJHQWH�DWWUDYHUVR�LO�SLDQR� GL� PDVVD�� FKH� IXQJH�� TXLQGL�� GD� FRQGXWWRUH� GL� ULWRUQR�� 7XWWDYLD�� GD� XQ�DQDOLVL� ULJRURVD�VL�GLPRVWUD�FKH�TXDQWR�GHVFULWWR�DYYLHQH�HIIHWWLYDPHQWH��ILJXUD�VXSHULRUH��VROR�SHU�IUHTXHQ]H GL�ODYRUR�LQIHULRUL�DG�XQD�IUHTXHQ]D�GL�WDJOLR�I� GHO�FLUFXLWR� FRVWLWXLWR� GDOOR� VFKHUPR� H� GDO� SLDQR� GL� PDVVD�� $O� FRQWUDULR�� SHU�IUHTXHQ]H�VXSHULRUL�DG�I���ILJXUD�LQIHULRUH��VL�GLPRVWUD�FKH�OD�FRUUHQWH�WURYD�QHOOR�VFKHUPR� XQ� SHUFRUVR� GL� ULWRUQR� FRQ� LPSHGHQ]D� PLQRUH� ULVSHWWR� DO� SLDQR� GL�PDVVD�� D� SUHVFLQGHUH� GDOOD� VXD� HVWHQVLRQH� R� GD� TXDQWR� VLD� SLFFROD� VLD�O¶LPSHGHQ]D�� SHU� FXL� VHJXH� WDOH� SHUFRUVR� H� QRQ� TXHOOR� SUHYLVWR�� $� IURQWH� GL�TXHVWH�FRQVLGHUD]LRQL��q�HYLGHQWH�FKH�O¶LQGLYLGXD]LRQH�LQWXLWLYD�GHO�SHUFRUVR�GL�



���

ULWRUQR� GHOOD� FRUUHQWH�� FLRq� LO� SHUFRUVR� D� PLQRUH� LPSHGHQ]D�� VL� ULYHOD� XQ�DSSURFFLR�VEDJOLDWR��VH�OD�FRUUHQWH�KD�XQ�FRQWHQXWR�VSHWWUDOH�HVWHVR�VX�XQ�DPSLR�LQWHUYDOOR� GL� IUHTXHQ]D�� DOFXQH� FRPSRQHQWL� VSHWWUDOL�� TXHOOH� FRQ� I� �� I���ULWRUQHUDQQR� DOOD� VRUJHQWH OXQJR� LO� SLDQR� GL� PDVVD�� PHQWUH� DOWUH� FRPSRQHQWL��TXHOOH�FRQ�I�!�I���WRUQHUDQQR�OXQJR�LO�FDPPLQR�FRVWLWXLWR�GDOOR�VFKHUPR��4XLQGL��WXWWH�OH�FRPSRQHQWL�VSHWWUDOL�GHOOD�FRUUHQWH�WRUQDQR�LQGLHWUR�DWWUDYHUVR�LO�SHUFRUVR� GL� PLQRUH� LPSHGHQ]D�� PD� WDOH� SHUFRUVR� q� GLYHUVR� D� VHFRQGD� FKH� OD�IUHTXHQ]D�FRQVLGHUDWD�VLD�LQIHULRUH�R�VXSHULRUH�DOOD�IUHTXHQ]D�GL�WDJOLR�I���0ROWR�VSHVVR��GXQTXH��ELVRJQD�HYLWDUH�GL�GHWHUPLQDUH�LO�SHUFRUVR�D�PLQRUH�LPSHGHQ]D�VHPSOLFHPHQWH� FRQ� XQD� LVSH]LRQH� GHOOR� VFKHPD� FLUFXLWDOH�� PD� q� RSSRUWXQR�VYROJHUH�XQ¶DQDOLVL�SL��DSSURIRQGLWD�
x 6RUJHQWL�LQ�DPELHQWH�GRPHVWLFR
1HJOL� DPELHQWL� GRPHVWLFL�� VRQR� SUHVHQWL� QXPHURVL� RJJHWWL� GL� XVR� TXRWLGLDQR��DOLPHQWDWL� GD� HQHUJLD� HOHWWULFD�� FKH�� TXDQGR� LQ� IXQ]LRQH�� JHQHUDQR� XQ� FDPSR�HOHWWULFR� H� XQ� FDPSR� PDJQHWLFR�� /¶HVSRVL]LRQH� DO� FDPSR� HOHWWULFR�� DQFKH� LQ�SXQWL� SURVVLPL� DJOL� DSSDUHFFKL� LQ� XVR�� QRQ� UDJJLXQJH� TXDVL� PDL� XQ¶LQWHQVLWj�HOHYDWD�� PHQWUH� OR� VWHVVR� QRQ� VL� SXz� GLUH� SHU� LO� FDPSR� PDJQHWLFR�� JHQHUDWR�VRSUDWWXWWR� GDJOL� DSSDUHFFKL� GL� HOHYDWD� SRWHQ]D�� FDUDWWHUL]]DWL� GD� XQ� HOHYDWR�DVVRUELPHQWR�GL�FRUUHQWH�,� SL�� FRPXQL� HOHWWURGRPHVWLFL� FKH� SURGXFRQR� FDPSL� HOHWWULFL� H� PDJQHWLFL�VLJQLILFDWLYL�VRQR��IRUQHOOR�HOHWWULFR��DVSLUDSROYHUH��UDVRLR�HOHWWULFR��SKRQ��FDVFR�DVFLXJDFDSHOOL��WRVWDSDQH��IHUUR�GD�VWLUR��FRSHUWD�HOHWWULFD��IUXOODWRUH��IULJRULIHUR��ODYDWULFH�� ODYDVWRYLJOLH�� ODPSDGD� D� LQFDQGHVFHQ]D�� IRUQR� HOHWWULFR�� IRUQR� D�PLFURRQGH�



���

3HU�DOFXQL�DSSDUHFFKL�GL�WLSR�³ILVVR´��TXDOL�IULJRULIHUR��IRUQR�HOHWWULFR��ODYDWULFH�H� � ODYDVWRYLJOLH�� q� VXIILFLHQWH� PDQWHQHUVL� D� XQD� GLVWDQ]D� PLQLPD� GL� TXDOFKH�GHFLQD� GL� FHQWLPHWUL� SHU� QRQ� HVVHUH� HVSRVWL� DG� DOFXQD� UDGLD]LRQH�� 3HU� JOL� DOWUL�DSSDUHFFKL�L�FDPSL�PDJQHWLFL�SURGRWWL�VRQR�D�YROWH�PDJJLRUL�GL�TXHOOL�ULOHYDELOL�LQ�SURVVLPLWj�GL�XQD� OLQHD�DG�DOWD� WHQVLRQH��PD�GHFUHVFRQR�PROWR� UDSLGDPHQWH��QRQ�DSSHQD�FL�VL�DOORQWDQD�GDOOD�VRUJHQWH��q�TXHVWR� LO�FDVR�GHO�UDVRLR�HOHWWULFR��FKH� q� DGGLULWWXUD� D� FRQWDWWR� FRQ� O¶XWLOL]]DWRUH� H� SUHVHQWD� XQ� HOHYDWR� YDORUH� GL�FDPSR� PDJQHWLFR�� 3L�� LQ� JHQHUDOH�� OH� DSSDUHFFKLDWXUH� FKH� JHQHUDQR� FDPSL�PDJQHWLFL� GL� LQWHQVLWj� HOHYDWD� VRQR� TXHOOH� LQ� FXL� VRQR� SUHVHQWL� HOHPHQWL� GL�ULVFDOGDPHQWR� D� UHVLVWHQ]D�� FRPH� SKRQ�� FDVFR� DVFLXJDFDSHOOL� H� WRVWDSDQH�� H�TXHOOH� LQ� FXL� VRQR� SUHVHQWL� JURVVL�PRWRUL� D� HOHYDWD� SRWHQ]D� H�� TXLQGL�� FRQ� XQ�HOHYDWR�DVVRUELPHQWR�GL�FRUUHQWH��TXDOL�DVSLUDSROYHUH�H�IRUQR�D�PLFURRQGH��QHO�TXDOH�q�SUHVHQWH�XQ�JURVVR�WUDVIRUPDWRUH�GL�SRWHQ]D�FKH�IRUQLVFH�O¶HQHUJLD�DOOD�VRUJHQWH�GL�UDGLRIUHTXHQ]H��7XWWDYLD��DQFKH�HOHWWURGRPHVWLFL�GL�WDJOLD�LQIHULRUH��FRPH�LO� � IUXOODWRUH��SRVVRQR�JHQHUDUH��QHOOH� ORUR�YLFLQDQ]H��FDPSL�PDJQHWLFL�GL�WXWWR� ULVSHWWR�� FLz� q� GRYXWR� DOOR� VFDUVR� LVRODPHQWR�� IRUQLWR� GDOO¶LQYROXFUR�HVWHUQR�� DO� IOXVVR� GL� FDPSR� RULJLQDWR� GDO� SLFFROR� PRWRUH� FKH� SURYYHGH� DO�IXQ]LRQDPHQWR�GL�TXHVWR�DSSDUHFFKLR��
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,O�FDPSR�PDJQHWLFR��FRVu�FRPH�LO�FDPSR�HOHWWULFR��q�GDWR�GDOOD�VRYUDSSRVL]LRQH�GL� WUH� FRQWULEXWL�� FKH�� LQ� TXHVWR� FDVR�� VRQR�GRYXWL� DOOH� WUH� FRUUHQWL� GHO� VLVWHPD�WULIDVH�� GDOO¶LQWHQVLWj� GL� WDOL� FRUUHQWL� H� GDOO¶RUGLQH� GHOOH� IDVL� GLSHQGHUj�O¶DPSLH]]D�GHO�FDPSR�PDJQHWLFR�FKH�VL�DQGUj�D�PLVXUDUH��6L�q�QRWDWR��SHUz��FKH��GXUDQWH� LO� JLRUQR�� OD� ULFKLHVWD� GL� HQHUJLD� SXz� YDULDUH� DQFKH� LQ� PDQLHUD�FRQVLGHUHYROH�H��FRQ�HVVD��OH�LQWHQVLWj�GHOOH�FRUUHQWL�VXOOH�OLQHH��GL�FRQVHJXHQ]D��LO�FDPSR�PDJQHWLFR�QRQ�VDUj�FRVWDQWH�GXUDQWH� OD�JLRUQDWD��PD�QHJOL�DQGDPHQWL�WHPSRUDOL� VDUj� SRVVLELOH� LQGLYLGXDUH� GHL� YDORUL� PLQLPL�� LQ� JHQHUH� QHOOH� RUH�QRWWXUQH�� H� GHL� YDORUL�PDVVLPL�� LQ� FRUULVSRQGHQ]D�GHOOH� RUH�GL�PDJJLRU� FDULFR��ROWUH�DG�XQD�SHULRGLFLWj�JLRUQR�QRWWH�H�VHWWLPDQDOH��5LVSHWWR� D� TXDQWR� YLVWR� SHU� LO� FDPSR� HOHWWULFR�� LO� FDPSR�PDJQHWLFR� DVVXPH� LO�YDORUH� PDVVLPR� LQ� FRUULVSRQGHQ]D� GHOOD� PLQLPD� GLVWDQ]D� GHL� FRQGXWWRUL� GDO�VXROR��RVVLD�DO�FHQWUR�GHOOD�FDPSDWD��H�GHFDGH�PROWR�UDSLGDPHQWH�DOORQWDQDQGRVL�GDOOD� OLQHD�� ,Q�TXHVWR� FDVR��SHUz��QRQ�F¶q� DOFXQ�HIIHWWR� VFKHUPDQWH�GD�SDUWH�GL�HGLILFL�� DOEHUL� R� DOWUL� RJJHWWL� YLFLQL� DOOD� OLQHD�� SHU� FXL� DQFKH� DOO¶LQWHUQR� GHOOH�DELWD]LRQL� VL� SXz� PLVXUDUH� XQ� FDPSR� PDJQHWLFR� GL� LQWHQVLWj� FRPSDUDELOH� D�TXHOOR�HVWHUQR�,Q� )LJXUD� ����� VRQR� ULSRUWDWL� JOL� DQGDPHQWL� GHOO¶LQGX]LRQH�PDJQHWLFD� SHU� GXH�WLSL�GL�HOHWWURGRWWL�� LQ�FRQGL]LRQL�GL�PDVVLPR�FDULFR�DPPLVVLELOH�H�QHOOH�LSRWHVL�SUHFHGHQWHPHQWH�GHVFULWWH��1HOOD� 7DEHOOD� ���� VRQR� HYLGHQ]LDWL� L� YDORUL�PDVVLPL�GHOO¶LQGX]LRQH�PDJQHWLFD��FDOFRODWL� SHU� WUH� WLSL� GL� OLQHD�� LQ� FRQGL]LRQL� GL�PDVVLPR�FDULFR�� WDOL� FRQGL]LRQL�VRQR�GHO�WXWWR�RFFDVLRQDOL�H�YHQJRQR�UDJJLXQWH�DO�SL��XQ�SDLR�GL�YROWH�DOO¶DQQR��$QFKH�LQ�TXHVWR�FDVR��D�FDXVD�GHOOD�SDUWLFRODUH�GLVSRVL]LRQH�GHL�FRQGXWWRUL�VXOOD�



���

OLQHD�� SXz� DFFDGHUH� FKH� L� YDORUL� GL� PDVVLPD� LQWHQVLWj� QRQ� VL� DEELDQR� LQ�FRUULVSRQGHQ]D�GHOO¶DVVH�GHOOD�OLQHD�

)LJXUD������ LQGX]LRQH�PDJQHWLFD�DO�VXROR�SHU�GXH�WLSRORJLH�GL�HOHWWURGRWWL�



���

&RUUHQWH�WUDVSRUWDWD�H�WLSR�GL�FRQILJXUD]LRQH�GHOOD�OLQHD
7HQVLRQH�GL�DOLPHQWD]LRQH�GHOOD�OLQHD
����N9 ����N9 ����N9

,� �����$7HUQD�VHPSOLFH ���P7 � �
,� �����$7HUQD�GRSSLD �����P7 � �
,� �����$7HUQD�VHPSOLFH �����P7 �����P7 �
,� �����$7HUQD�GRSSLD �����P7 ���P7 �
,� ������$7HUQD�VHPSOLFH � � ���P7
,� ������$7HUQD�GRSSLD � � �����P7

7DEHOOD� ���� YDORUL�PDVVLPL�GHOO¶LQGX]LRQH�PDJQHWLFD�SHU�YDULH� FRQILJXUD]LRQL�GL�HOHWWURGRWWL�



���

x 6ROX]LRQL�DOWHUQDWLYH��OLQHH�FRPSDWWH��FDYL�LQWHUUDWL��OLQHH�VSOLW�SKDVH�H�FLUFXLWL�GL�FRPSHQVD]LRQH
&RPH� q� QRWR�� LO� FDPSR�PDJQHWLFR� JHQHUDWR� GD� OLQHH� HOHWWULFKH� DHUHH� GLSHQGH��ROWUH�FKH�GDOOD�FRUUHQWH��SDUDPHWUR�VXO�TXDOH�RYYLDPHQWH�q�GLIILFLOH�DJLUH���GDOOD�GLVWDQ]D�GDL�FRQGXWWRUL�H�GDOOD� ORUR�DOWH]]D�GD� WHUUD��QRQFKp�GDOOD�GLVSRVL]LRQH�JHRPHWULFD�GHL�FRQGXWWRUL�VWHVVL�H�GDOOD�ORUR�GLVWDQ]D�UHFLSURFD��8Q�PHWRGR�SHU� ULGXUUH� O¶LQWHQVLWj�GHL�FDPSL�SXz�HVVHUH�TXHOOR�GL�DOORQWDQDUH� L�FDYL� GHOO¶HOHWWURGRWWR� GDO� VXROR�� HOHYDQGR� LQ� DOWH]]D� L� VRVWHJQL�� YLVWD� OD�GLSHQGHQ]D�GHO�FDPSR�HOHWWULFR�H�GL�TXHOOR�PDJQHWLFR�GDOO¶DOWH]]D�GHOOH�OLQHH�GDO�VXROR��7XWWDYLD��FRPH�IDFLOPHQWH� LQWXLELOH��O¶HOHYD]LRQH�GHL�WUDOLFFL�GL�VRVWHJQR�GHOOH� OLQHH� QRQ� q� XQD� VROX]LRQH� DWWXDELOH� VX� ODUJD� VFDOD�� PD� VROR� LQ� FDVL�SDUWLFRODUL� H� SHU� VLWXD]LRQL� HFFH]LRQDOL�� $WWXDOPHQWH�� OH� VROX]LRQL� SL��FRPXQHPHQWH� XWLOL]]DWH� VRQR� OH� OLQHH� DHUHH� FRPSDWWH� �� L� FDYL� LQWHUUDWL�� PD� LQ�PLVXUD� PLQRUH�� PHQWUH VRQR� VROR� RJJHWWR� GL� VWXGLR� OH� OLQHH� VSOLW�SKDVH� HG�HVLVWRQR�SRFKLVVLPH�DSSOLFD]LRQL�GHL�FLUFXLWL�GL�FRPSHQVD]LRQH��
x /H�OLQHH�DHUHH�FRPSDWWH
3HU� ULGXUUH� LO� FDPSR�PDJQHWLFR�� D� SDULWj� GL� FRUUHQWH�� VL� SXz� LQWHUYHQLUH� VXOOD�GLVSRVL]LRQH� GHL� FRQGXWWRUL� H� WHQWDUH� GL� µFRPSDWWDUH¶� OD� OLQHD�� ULGXFHQGR� OD�GLVWDQ]D� WUD� OH� IDVL�� 4XHVWD� VROX]LRQH� FRPSRUWD� XQD� ULGRWWD� RFFXSD]LRQH� GL�VSD]LR��LQ�TXDQWR�QHFHVVLWD�GL�FDPSDWH�FRUWH�H��GL�FRQVHJXHQ]D��GL�VRVWHJQL�SL��EDVVL�� ,O� VRVWHJQR� q� GL� WLSR� D� FDYDOOHWWR�� FRPH� ULSRUWDWR LQ� )LJXUD� ������ HG� q�FDUDWWHUL]]DWR� GD� XQ� ULGRWWR� LQJRPEUR� GHO� VXROR�� ,QROWUH�� HYROXWL� VLVWHPL� GL�



���

LVRODWRUL��QRQ�GL�WLSR�D�FDWHQD��PD�FRVWLWXLWL�GD�PHQVROH�LVRODQWL�GL�WLSR�D�9�R�D�FRORQQD�� SHUPHWWRQR� GL� ULGXUUH� OD� GLVWDQ]D� LQ� YHUWLFDOH� WUD� OH� IDVL� H�� TXLQGL��O¶DOWH]]D�GHO�WUDOLFFLR��

)LJXUD�������OLQHD�DHUHD�FRPSDWWD�FRQ�VRVWHJQR�D�FDYDOOHWWR�
/D� )LJXUD� ����� PRVWUD� LO� FRQIURQWR� WUD� LO� SURILOR� ODWHUDOH� GHO� YDORUH� HIILFDFH�GHOO¶LQGX]LRQH�PDJQHWLFD��D���PHWUR�GDO� VXROR�� UHODWLYR�D�XQD� OLQHD�D�VHPSOLFH�WHUQD�D�����N9��GL�WLSR�WUDGL]LRQDOH��H�TXHOOL�DVVRFLDWL�D�WUH�GLYHUVH�GLVSRVL]LRQL�GHL�FRQGXWWRUL��D�SDULWj�GL�GLVWDQ]D�WUD�OH�IDVL�H�GL�DOWH]]D�GD�WHUUD�GHO�FRQGXWWRUH�SL��EDVVR��



���

)LJXUD� ������ FRQIURQWR� WUD� L� SURILOL� ODWHUDOL� GHL� YDORUL� HIILFDFL� GHOO¶LQGX]LRQH�PDJQHWLFD�D���P�GDO�VXROR�SHU��GLYHUVH�GLVSRVL]LRQL�GHL�FRQGXWWRUL�QHOOR�VSD]LR�
&RPH� VL� SXz� RVVHUYDUH� GDOOD� ILJXUD� OD� FRQILJXUD]LRQH� FKH� SURGXFH� L� OLYHOOL� GL�FDPSR� SL�� EDVVL� q� TXHOOD� FKH� YHGH� L� FRQGXWWRUL� GLVSRVWL� VXL� YHUWLFL� GL� XQ�WULDQJROR�HTXLODWHUR��FRQ�XQ�YHUWLFH�ULYROWR�YHUVR�LO�EDVVR��&RQ�ULIHULPHQWR�D�TXHVW¶XOWLPD�FRQILJXUD]LRQH��OD�)LJXUD������PRVWUD�FRPH�VLD�SRVVLELOH� ULGXUUH� XOWHULRUPHQWH� L� OLYHOOL� GHOO¶LQGX]LRQH�PDJQHWLFD� ULGXFHQGR� OD�GLVWDQ]D�WUD�OH�IDVL��/D�SRVVLELOLWj�GL�DYYLFLQDUH�L�FRQGXWWRUL�FRQVHQWH�GL�ULGXUUH�O¶LQWHQVLWj�GHL�FDPSL�HOHWWULFL�H�PDJQHWLFL��ULVSHWWR�DOOH�OLQHH�WUDGL]LRQDOL��WXWWDYLD�FRPSRUWD�SUREOHPL�GL�QDWXUD�PHFFDQLFD�HG�HOHWWULFD�FKH�QRQ�FRQVHQWRQR�XQ�XVR�HVWHVR�GL�WDOL�OLQHH��LQ�FRPSOHWD�VRVWLWX]LRQH�GHOOD�WHFQRORJLD�WUDGL]LRQDOH��ROWUH�DO�IDWWR�FKH�OH�DWWXDOL�SURFHGXUH� GL� PDQXWHQ]LRQH� VRWWR� WHQVLRQH� GHOOH� OLQHH� HOHWWULFKH� QRQ� VRQR�DSSOLFDELOL� DOOH� OLQHH� FRPSDWWH�� ,QROWUH�� OXQJR� LO� WUDFFLDWR� GHOOD� OLQHD� QRQ� q�SRVVLELOH� IDUH� JOL� VWHVVL� DQJROL� FKH� VL� IDQQR� FRQ� OH OLQHH� WUDGL]LRQDOL�� D� FDXVD�GHOOD�ULGRWWD�GLVWDQ]D�WUD�OH�IDVL�



���

)LJXUD� ������ FRQIURQWR� WUD� L� SURILOL� ODWHUDOL� GHL� YDORUL� HIILFDFL� GHOO¶LQGX]LRQH�PDJQHWLFD�DG���P�GDO�VXROR�SHU� WUH�GLYHUVH�GLVWDQ]H�'�WUD� OH� IDVL��+ ������P��
/D�ULGX]LRQH�GHOO¶LQWHQVLWj GHO�FDPSR�PDJQHWLFR�GLSHQGH�DQFKH�GDO�YHUVR�GHOOH�FRUUHQWL��LQ�TXDQWR��D�YROWH��FRPH�QHO�FDVR�GL�XQD�OLQHD�D�GRSSLD�WHUQD��GL�FXL�XQD�HQWUDQWH�H�O¶DOWUD�XVFHQWH�GDOOD�VWD]LRQH�GL�WUDVIRUPD]LRQH��OH�GXH�WHUQH�SRUWDQR�FRUUHQWL� GL� YHUVR� GLVFRUGH�� SHU� FXL� OD� WUDVSRVL]LRQH� GHOOH� IDVL� QRQ� SRUWD� DOFXQ�EHQHILFLR�/¶XWLOL]]R� GHOOH� OLQHH� FRPSDWWH�� SHU� LO� ORUR� PLQRU� LPSDWWR� VXOO¶DPELHQWH�� q�IUHTXHQWH�LQ�VLWXD]LRQL�SDUWLFRODUL��LQ�FXL�RFFRUUH�VDOYDJXDUGDUH�LO�SDHVDJJLR�H�OH�DUHH�GL�SDUWLFRODUH�SUHJLR�H�GL�LQWHUHVVH�VWRULFR�
x ,�FDYL�LQWHUUDWL
8Q¶DOWHUQDWLYD� DOOH� OLQHH� DHUHH� q� O¶LQWHUUDPHQWR�� FKH�� DWWXDOPHQWH�� q� SRVVLELOH�PHGLDQWH�O¶XWLOL]]R�GL�GXH�GLYHUVH�WHFQRORJLH��LQ�FDYR�H�LQ�*,/��



���

5LJXDUGR�DOOD�SULPD�VROX]LRQH��OH�OLQHH�LQWHUUDWH�VRQR�IRUPDWH�GD�WHUQH�WULIDVL�LQ�FDYR�� GLVSRVWH� OLQHDUPHQWH� VXOOR� VWHVVR� SLDQR� �GLVSRVL]LRQH� D� WHUQD� SLDQD��RSSXUH� D� WULDQJROR� �GLVSRVL]LRQH� D� WULIRJOLR��� 3HU� OD� WUDVPLVVLRQH� GL� HQHUJLD�HOHWWULFD� DG� DOWH� WHQVLRQL� �ILQR� D� ���� N9�� YHQJRQR� XWLOL]]DWL� FDYL� LVRODWL� FRQ�SROLHWLOHQH� UHWLFRODWR� �;/3(��� 1HOOH� ILJXUH� VXFFHVVLYH� VRQR� ULSRUWDWL� JOL�DQGDPHQWL�GHOO¶LQGX]LRQH�PDJQHWLFD�DO�VXROR�UHODWLYL�DG�XQD�WHUQD�SLDQD��)LJXUD������� H� DG� XQD� WHUQD� D� WULIRJOLR� �)LJXUD� ������ GL� FDYL� LQ�;/3(�� FRQ� GLDPHWUR�HVWHUQR�GL������FP��LQWHUUDWL�LQ�WULQFHD�DOOD�SURIRQGLWj�GL�����PHWUL��DOOD�WHQVLRQH�GL�����N9��,O� FDPSR� HOHWWULFR� ULVXOWD� ULGRWWR� LQ� PDQLHUD� VLJQLILFDWLYD�� JUD]LH� DOO¶HIIHWWR�FRPELQDWR�GHOO¶D]LRQH� VFKHUPDQWH�GHO� WHUUHQR�H�GHOOD�JXDLQD�PHWDOOLFD��H�GHOOD�PLQRUH� GLVWDQ]D� UHFLSURFD� WUD� L� FRQGXWWRUL� GL� OLQHD�� DQFKH� VH� q� SUHFOXVD� DJOL�LQGLYLGXL�OD�SRVVLELOLWj�GL�DYYLFLQDUVL�PDJJLRUPHQWH�DL�FRQGXWWRUL��LQWHUUDWL�D�VROL�����PHWUL�GL�SURIRQGLWj��$O�FRQWUDULR�� LO�FDPSR�PDJQHWLFR�QRQ�ULVHQWH�GL�TXHVWL�HIIHWWL�VFKHUPDQWL�HG�LQ�SDUWLFRODUH� � VXOO¶DVVH� GL� XQD� WHUQD� LQWHUUDWD� DVVXPH� XQ� YDORUH� PDVVLPR� SL��HOHYDWR�GL�TXHOOR�SURGRWWR�GD�XQD�OLQHD�DHUHD�FKH�WUDVSRUWD�OD�VWHVVD�SRWHQ]D�



���

)LJXUD������ LQGX]LRQH�PDJQHWLFD�DO�VXROR�JHQHUDWD�GD�WUH�FDYL�GLVSRVWL�D�WHUQD�SLDQD�

)LJXUD������ LQGX]LRQH�PDJQHWLFD�DO�VXROR�JHQHUDWD�GD�WUH�FDYL�GLVSRVWL�D�WULIRJOLR�



���

,Q�)LJXUD������� FRQIURQWDQGR� LO� FDPSR�PDJQHWLFR�JHQHUDWR�GD� OLQHH� DHUHH� FRQ�TXHOOR� JHQHUDWR� GD� FDYL� LQWHUUDWL�� VL� QRWD� FRPH� SHU� TXHVWL� XOWLPL� O¶LQWHQVLWj�PDVVLPD�GHO�FDPSR�q�SL��HOHYDWD��D�FDXVD�GHOOD�ULGRWWD�GLVWDQ]D�WUD�OH�IDVL��PD�SUHVHQWD�XQ¶DWWHQXD]LRQH�WUDVYHUVDOH�SL��SURQXQFLDWD��/¶XWLOL]]D]LRQH�GL�OLQHH�LQ�FDYR� LQWHUUDWH� QRQ� q� PROWR� GLIIXVD�� LQ� TXDQWR� TXHVWH� OLQHH�� SXU� RIIUHQGR� XQ�LPSDWWR�YLVLYR�SUDWLFDPHQWH�QXOOR��SUHVHQWDQR�JUDQGL�GLIILFROWj�GL�RUGLQH�SUDWLFR��DO� PRPHQWR� GHOOD� SRVD� QHL� FHQWUL� DELWDWL�� HG� HFRQRPLFR�� SHU� L� FRVWL� GL�LQVWDOOD]LRQH� H� GL� PDQXWHQ]LRQH�� 2OWUH� DL� PDWHULDOL� SODVWLFL� VLQWHWLFL�� SHU�O¶LVRODPHQWR�VL�XWLOL]]DQR�FDYL�UDIIUHGGDWL�D�OLTXLGR�FKH��GDWL�L�FRVWL�HG�L�SUREOHPL�WHFQLFL�GL�LQVWDOOD]LRQH�H�GL�HVHUFL]LR��YHQJRQR�XWLOL]]DWL�VROR�SHU�EUHYL�WUDWWH�HG�LQ�FDVL�SDUWLFRODUL��TXDOH�DG�HVHPSLR�O¶DWWUDYHUVDPHQWR�GHOOR�VWUHWWR�GL�0HVVLQD���

)LJXUD�������LQGX]LRQH�PDJQHWLFD�JHQHUDWD�GD�XQD�OLQHD�DHUHD�D�����N9�H�GD�GXH�WHUQH�GL�FDYL�LQWHUUDWL D�����N9�
*OL� HOHWWURGRWWL� EOLQGDWL �(%/, R� *,/�� JDV� LQVXODWHG� OLQHV�� GHVWDQR� JUDQGH�LQWHUHVVH��QRQ�VROR�SHU�LO�PRGHVWR�OLYHOOR�GL�LQTXLQDPHQWR�HOHWWURPDJQHWLFR��PD�



���

DQFKH�SHU�LO�PRGHVWR�LPSDWWR�DPELHQWDOH�H�OH�ULGRWWH�SHUGLWH�GL�HQHUJLD��SXU�FRQ�HOHYDWH�SRWHQ]H�WUDVPLVVLELOL���DQFKH�VX�JUDQGL�GLVWDQ]H��4XHVWD� WHFQRORJLD� FRQVLVWH� QHOO¶XWLOL]]R� GL� VWUXWWXUH� EOLQGDWH�� FKH� UHDOL]]DQR�O¶LVRODPHQWR�JDVVRVR�GHL�FRQGXWWRUL�GL�SRWHQ]D��/D�WHFQLFD�FRVWUXWWLYD�SUHYHGH�OD�UHDOL]]D]LRQH�GL�WUH�FRQGRWWL�XQLSRODUL��LQ�FLDVFXQR�GHL�TXDOL�LO�FRQGXWWRUH�GL�IDVH�WXERODUH�q�PDQWHQXWR�LQ�SRVL]LRQH�FHQWUDOH�GD�XQ�LVRODWRUH�LQ�UHVLQD�DOO¶LQWHUQR�GL�XQ�LQYROXFUR���L�FRQGXWWRUL�LQWHUQL�H�JOL�LQYROXFUL�VRQR�LQ�DOOXPLQLR��PHQWUH�LO�JDV�LVRODQWH�q�FRVWLWXLWR�GD�XQD�PLVFHOD�GL�HVDIOXRUXUR�GL�]ROIR��6)� ��H�D]RWR��1�����$QFKH� LQ� TXHVWR� FDVR�� O¶LQWHUUDPHQWR� FRQVHQWH� GL� DQQXOODUH� LO� FDPSR�HOHWWULFR�JHQHUDWR�� 3HU� TXDQWR� ULJXDUGD� O¶LQGX]LRQH� PDJQHWLFD�� OD� VROX]LRQH� LQ� *,/�FRQVHQWH�GL�ULGXUUH�TXDVL�D�]HUR�OH�HPLVVLRQL��FKH�ULVXOWDQR�LQIHULRUL�DO�PLFURWHVOD�DQFKH� LQ� SURVVLPLWj� GHOO¶HOHWWURGRWWR�� PHQWUH� OD� VROX]LRQH� LQ� FDYR� FRQVHQWH� LO�UDJJLXQJLPHQWR� GL� YDORUL� HVWUHPDPHQWH� EDVVL� VROR� DOORQWDQDQGRVL� DOFXQL�PHWUL�GDO�OXRJR�GL�SRVD��$WWXDOPHQWH��OH�DSSOLFD]LRQL�HVLVWHQWL�KDQQR�DQFRUD�FDUDWWHUH�VSHULPHQWDOH�
x /H�OLQHH�µVSOLW�SKDVH¶
8QD�SDUWLFRODUH�FRQILJXUD]LRQH�GL� OLQHD�µD�EDVVR�FDPSR�PDJQHWLFR¶��FKH�QDVFH�GD�FRQVLGHUD]LRQL�UHODWLYH�DOOD�GLVSRVL]LRQH�GHOOH�IDVL��q�OD�FRVLGGHWWD�OLQHD�D�IDVL�VGRSSLDWH� VSOLW�SKDVH�� 8QD� OLQHD� VSOLW�SKDVH� q� DQFRUD� XQD� OLQHD� WULIDVH�� QHOOD�TXDOH�XQD�R�SL��IDVL�YHQJRQR�VXGGLYLVH�LQ�GXH�R�SL��FRQGXWWRUL��,Q� )LJXUD� ����� VRQR� LOOXVWUDWH� DOFXQH� SRVVLELOL� VROX]LRQL� JHRPHWULFKH�� RWWHQXWH�VGRSSLDQGR�GXH�GHOOH�WUH�IDVL��DVVLHPH�DL�SURILOL�GL�FDPSR�PDJQHWLFR�DVVRFLDWL�D�FLDVFXQD�GHOOH�VROX]LRQL�FRQVLGHUDWH��D�SDULWj�GL�FRUUHQWH��,� ������$���GLVWDQ]D�WUD� OH� IDVL� �'� �����P�� H� DOWH]]D� GD� WHUUD� GHL� FRQGXWWRUL� �+� �������P��� QHOOD�



���

VWHVVD� ILJXUD� q� ULSRUWDWR� LO� SURILOR� ODWHUDOH� UHODWLYR� D� XQD� OLQHD� VHQ]D�VGRSSLDPHQWR�GHOOH�IDVL��PD JLj�QHOOD�FRQILJXUD]LRQH�PLJOLRUH��WULDQJROR�FRQ�XQ�YHUWLFH�ULYROWR�YHUVR�LO�EDVVR��

)LJXUD������ FRQIURQWR�WUD�L�SURILOL�ODWHUDOL�GHOO¶LQGX]LRQH�PDJQHWLFD�JHQHUDWD�GD�XQD� OLQHD� D� VHPSOLFH� WHUQD� FRQ� IDVL� VGRSSLDWH� H� FRQ� FRQGXWWRUL� D�WULDQJROR�
5LVSHWWR� D� XQD� OLQHD� � WUDGL]LRQDOH� D� ���� N9�� XQ¶HTXLYDOHQWH� VROX]LRQH� VSOLW�SKDVH�SRWUHEEH�ULGXUUH�LO�FDPSR�PDJQHWLFR�GHO�����y ������LQ�YLUW��GHO�QDWXUDOH�GLPH]]DPHQWR�GHOOD�FRUUHQWH�FKH�DWWUDYHUVD�RJQL�VLQJROD� WHUQD�H�GHOOD�PLJOLRUH�GLVSRVL]LRQH� JHRPHWULFD� GHL FRQGXWWRUL�� $QFKH� LO� FDPSR� HOHWWULFR� ULVXOWD� SL��EDVVR�� VHEEHQH� L� EHQHILFL� VLDQR� SL�� PRGHVWL� GL� TXHOOL� RWWHQXWL� SHU� LO� FDPSR�PDJQHWLFR�� 'L� FRQWUR�� WDOH� FRQILJXUD]LRQH� SXz� SURGXUUH� OLYHOOL�VLJQLILFDWLYDPHQWH�SL��HOHYDWL�GL�UXPRUH�DFXVWLFR�SHU�HIIHWWR�FRURQD H�GL�GLVWXUEL�HOHWWURPDJQHWLFL�� ULVSHWWR� DOOH� OLQHH� WUDGL]LRQDOL�� DQFKH� VH� LO� SUREOHPD� GLYHQWD�LPSRUWDQWH� SHU� WHQVLRQL� VXSHULRUL� D� ���� N9�� ,Q� DJJLXQWD� D� TXHVWR� SUREOHPD��



���

SRWUHEEH� ULVXOWDUH� FRPSURPHVVD� OD� SRVVLELOLWj� GL� HIIHWWXDUH� ODYRUL� GL�PDQXWHQ]LRQH� VRWWR� WHQVLRQH�� ,QROWUH�� OD� WUDVIRUPD]LRQH� GL� XQD� FRVWUX]LRQH�HVLVWHQWH�LQ�XQD�HTXLYDOHQWH�VSOLW�SKDVH�SUHVHQWD�QRWHYROL�GLIILFROWj��LQ�TXDQWR�OH�PRGLILFKH� GD� DSSRUWDUH� DL� VRVWHJQL� VDUHEEHUR� GHOOR� VWHVVR� WLSR� GL� TXHOOH�QHFHVVDULH� SHU� SDVVDUH� GD� XQD� OLQHD� D� VHPSOLFH� WHUQD� D� XQD� D� GRSSLD� WHUQD�� ,�EHQHILFL��LQ�WHUPLQL�GL�ULGX]LRQH�GHO�FDPSR�PDJQHWLFR��VRQR��WXWWDYLD��RWWHQXWL�D�VSHVH�GL� UHDOL]]D]LRQL�SL��LPSDWWDQWL��GDO�SXQWR�GL�YLVWD�YLVLYR�H�SDHVDJJLVWLFR��VLD� SHU� LO� QRWHYROH� LQFUHPHQWR� GHOOH� DOWH]]H� H� GHOOH� GLPHQVLRQL� GHOOH� VWUXWWXUH�SRUWDQWL�FKH�SHU�O¶LQFUHPHQWR�GHO�QXPHUR�GL�FRQGXWWRUL��9D�DQFKH�ULFRUGDWR�FKH�TXHVWD�VROX]LRQH�q�WXWWRUD�DOOR�VWXGLR�H��QHO�PRQGR��QRQ�HVLVWRQR�OLQHH�GL�TXHVWR�WLSR�LQ�HVHUFL]LR��
x ,�FLUFXLWL�GL�FRPSHQVD]LRQH
&RPH�q�QRWR��OH�FRUUHQWL�LQGRWWH�GD�XQ�FDPSR�PDJQHWLFR��LQ�XQ�JHQHULFR�FLUFXLWR�SDVVLYR�� JHQHUDQR� D� ORUR� YROWD� XQ� FDPSR�PDJQHWLFR�� FKH� WHQGH� D� FRPSHQVDUH�SDU]LDOPHQWH� LO� FDPSR� LQGXFHQWH�� 4XHVWR� SULQFLSLR� SXz� HVVHUH� DGRWWDWR� SHU�ULGXUUH� LO� FDPSR� PDJQHWLFR� DVVRFLDWR� DOOH� OLQHH� HOHWWULFKH�� LQVWDOODQGR� GHL�FRQGXWWRUL� DGGL]LRQDOL� SDUDOOHOL� DL� FRQGXWWRUL� GL� OLQHD� H� FRQQHWWHQGROL� LQ�PRGR�WDOH�GD�FUHDUH�XQD�R�SL��VSLUH��
,O� FDPSR�PDJQHWLFR�JHQHUDWR�GDOOD� FRUUHQWH� \�� FKH�SHUFRUUH� OH� IDVL� GHOOD� OLQHD��FUHD�XQ�IOXVVR�FKH�VL�FRQFDWHQD�FRQ�OD�VSLUD�SDVVLYD��LQGXFHQGR�LQ�HVVD�XQD�IRU]D�HOHWWURPRWULFH�FKH��D�VXD�YROWD��Gj�RULJLQH�D�XQD�FRUUHQWH�\R�GDWD�GDOOD�VHJXHQWH�HVSUHVVLRQH�����



���

�/M5 ,0M,� Z�Z� 
GRYH�0�q�OD�PXWXD�LQGXWWDQ]D��PHQWUH�5�H�/�VRQR��ULVSHWWLYDPHQWH��OD�UHVLVWHQ]D�H� O¶DXWRLQGXWWDQ]D� GHOOD� VSLUD��/¶HVSUHVVLRQH�PRVWUD� FRPH� OD� FRUUHQWH� ®��� QHOOD�VSLUD�SDVVLYD��ULVXOWL�XJXDOH�H�RSSRVWD�DOOD�FRUUHQWH�® GHOOD�OLQHD�QHOOD�FRQGL]LRQH�LGHDOH� LQ� FXL� VLD� QXOOD� OD� UHVLVWHQ]D� 5� H� OD� PXWXD� LQGXWWDQ]D� 0� VLD� XJXDOH�DOO¶DXWRLQGXWWDQ]D /���1HOOD� SUDWLFD�� OD� FRUUHQWH� LQGRWWD� QHOOD� VSLUD� ULVXOWD� VHPSUH� PROWR� LQIHULRUH� D�TXHOOD� GL� OLQHD�� XQD� VROX]LRQH� SHU� DXPHQWDUH� OD� FRUUHQWH� LQGRWWD� HG� LO�FRQVHJXHQWH�HIIHWWR�VFKHUPDQWH��FRQVLVWH�QHO�GLPLQXLUH�LO�YDORUH�GHOOD�UHVLVWHQ]D�5 H�LQVHULUH�LQ�VHULH�DOOD�VSLUD�VWHVVD�XQ�FRQGHQVDWRUH�FKH�FRPSHQVL�LQ�SDUWH�OH�LQGXWWDQ]H�LQ�JLRFR�����������,Q�)LJXUD������q�PRVWUDWD� O¶DWWHQXD]LRQH�GHO� FDPSR�PDJQHWLFR�� HVSUHVVD�FRPH��UDSSRUWR� WUD� LO� FDPSR� PDJQHWLFR� DWWHQXDWR� �%UHV�� H� TXHOOR� SUHHVLVWHQWH�DOO¶LQWURGX]LRQH� GHOOD� VSLUD� GL� FRPSHQVD]LRQH� �%���� LQ� IXQ]LRQH� GHOOD� GLVWDQ]D�GDOO¶DVVH� GHOOD� OLQHD�� ,O� FDVR� LOOXVWUDWR� VL� ULIHULVFH� DOO¶DSSOLFD]LRQH�� D� XQD� OLQHD�FRQ�FRQGXWWRUL�LQ�SLDQR��OXQJKH]]D�FDPSDWD�����P��DOWH]]D�PHGLD�GDO�VXROR����P��GLVWDQ]D� WUD� OH� IDVL� ��P���GL�XQD� VSLUD�GL� FRPSHQVD]LRQH�RUL]]RQWDOH�� OXQJD�����P�H�ODUJD����P��RWWLPL]]DWD�LQVHUHQGR�LQ�VHULH�XQ�FRQGHQVDWRUH�GL���P)�



���

)LJXUD�������HIIHWWR�VFKHUPDQWH�GL�XQD�VSLUD�GL�FRPSHQVD]LRQH�FRQ�LQ�VHULH�XQ�FRQGHQVDWRUH�GL���P)�
6L� RVVHUYL� FKH� OH FDUDWWHULVWLFKH� RWWLPDOL� GHO� ORRS� GL� FRPSHQVD]LRQH� H� GHOOD�UHODWLYD� FDSDFLWj� LQ� VHULH� VDUHEEHUR� VWDWH�GLYHUVH�� VH� VL� IRVVH� VFHOWR�GL�RWWHQHUH�PDJJLRUL�ULGX]LRQL�GHO�FDPSR�PDJQHWLFR�D�SDUWLUH�GD�XQD�FHUWD�GLVWDQ]D�GDOO¶DVVH�GHOOD�OLQHD��DG�HVHPSLR�VX�XQD�VH]LRQH�FRPSUHVD�WUD�GHWHUPLQDWL�YDORUL�GDOO¶DVVH�GHOOD�OLQHD��ULFDYDQGR��LQ�TXHVWR�PRGR��XQD�PLJOLRUH�HIILFLHQ]D�QHOOD�]RQD�VFHOWD��D�VFDSLWR�GL�TXHOOD�QHOOD�]RQD�FHQWUDOH�,Q�FRQFOXVLRQH��QHOOD�7DEHOOD������ L�PHWRGL�GL� ULGX]LRQH�� ILQ�TXL�HVDPLQDWL��GHL�FDPSL�PDJQHWLFL�D����+]�JHQHUDWL�GD�HOHWWURGRWWL��VRQR�PHVVL�D�FRQIURQWR�FRQ�OD�WHFQRORJLD� WUDGL]LRQDOH�� LQ� WHUPLQL� GL� FDUDWWHULVWLFKH� WHFQLFKH�� HFRQRPLFKH� H�DPELHQWDOL�



���

/LQHH�FRPSDWWH
x 3UHVWD]LRQL� PHFFDQLFKH� ULGRWWH� FKH� SRQJRQR�OLPLWD]LRQL�GL�LPSLHJR�x ,PSRVVLELOLWj� GL� HVHFX]LRQH� GHL� ODYRUL� GL�PDQXWHQ]LRQH� VRWWR� WHQVLRQH� FRQ� OH� PHWRGRORJLH�RJJL�GLVSRQLELOL�x &RVWR��ILQR�D�GXH�YROWH�

&DYL�LQWHUUDWL
x 'LIILFROWj�QHOO¶HVHUFL]LR�GHOOD�UHWH�x 0DJJLRUH� FRPSOHVVLWj� QHOO¶HVHJXLUH� PDQXWHQ]LRQL�HG� LQWHUYHQWL� VX� JXDVWR� FRQ UHODWLYL� LQFUHPHQWL� GHL�WDVVL�GL�LQGLVSRQLELOLWj�x 0DJJLRUL� OLPLWD]LRQL� LPSRVWH� DOO¶XVR� GHL� WHUUHQL�DVVHUYLWL�x &RVWR��GD�WUH�D�VHL�RWWR�YROWH�

/LQHH�VSOLW�SKDVH
x 0DJJLRUH� LPSDWWR� YLVLYR� D� FDXVD� GHO� PDJJLRU�QXPHUR�GL� FRQGXWWRUL� H� GHOOD�PDJJLRUH�FRPSOHVVLWj�GHL�VRVWHJQL�x 0DJJLRUH� FRPSOHVVLWj� VWUXWWXUDOH� GHL� VRVWHJQL� H�SUHYHGLELOL� PDJJLRUL� GLIILFROWj� QHOO¶HVHFX]LRQH� GHL�ODYRUL�GL�PDQXWHQ]LRQH�VRWWR�WHQVLRQH�x &RVWR��ILQR�D�GXH�YROWH�

&LUFXLWL�GL�FRPSHQVD]LRQH
x 0DJJLRUH� ,PSDWWR� YLVLYR� D� FDXVD� GHO� PDJJLRU�QXPHUR� GL� FRQGXWWRUL� H� GHOOH� VWUXWWXUH� GL� VXSSRUWR�GHO�ORRS�x 3RVVLELOLWj�GL�ULVDQDUH�VROR�VLWXD]LRQL�SXQWXDOL�x &RVWR��FLUFD�����YROWH�7DEHOOD� ����� SULQFLSDOL� VYDQWDJJL� GHOOH� VROX]LRQL� DOWHUQDWLYH� DOOH� OLQHH� DG� DOWD�WHQVLRQH�WUDGL]LRQDOL�



���

x &DPSL�SURGRWWL�GD�FDELQH�GL�WUDVIRUPD]LRQH�
/D�FUHVFHQWH�SUHRFFXSD]LRQH�GHOOD�SRSROD]LRQH�UHVLGHQWH�LQ�SURVVLPLWj�GL�FDELQH�GL� WUDVIRUPD]LRQH� 07�EW� H� OD� PDQFDQ]D� GL� GDWL� LQ� OHWWHUDWXUD� KDQQR� LQGRWWR�O¶$53$� �$JHQ]LD� 5HJLRQDOH� SHU� OD� 3UHYHQ]LRQH� H� O¶$PELHQWH�� D� UHDOL]]DUH�LQGDJLQL�DPELHQWDOL�PLUDWH�D�YDOXWDUH�LO�OLYHOOR�GL�LQGX]LRQH�PDJQHWLFD�SUHVHQWH�QHOOH� YLFLQDQ]H� GL� FDELQH� VHFRQGDULH�� SHU� YHULILFDUH� VH� TXHVWL� LPSLDQWL��HVWUHPDPHQWH� GLIIXVL� QHO� WHVVXWR�XUEDQR�� SRWHVVHUR� UDSSUHVHQWDUH�XQD� VRUJHQWH�WUDVFXUDWD�GL�HVSRVL]LRQH��/H FDPSDJQH�GL�PLVXUH�HIIHWWXDWH�GDOO¶$53$�GHOOD�7RVFDQD�KDQQR�HYLGHQ]LDWR�FKH�L�YDORUL�GL�FDPSR�PDJQHWLFR�SL��HOHYDWL�VL�PDQLIHVWDQR��LQ�JHQHUH��LQ�XQ�VROR�SXQWR� GHO� SHULPHWUR� GHOOD� FDELQD�� SUREDELOPHQWH� LQ� FRUULVSRQGHQ]D� GHO�WUDVIRUPDWRUH��H�FKH�TXHVWL�YDORUL��JLj�D�PHQR�GL���PHWUL�GL�GLVWDQ]D��VFHQGRQR�DO�GL�VRWWR�GL�����P7��
9DORUL�GL�FDPSR�PDJQHWLFR�QRQ�WUDVFXUDELOL��D�QRWHYROH�GLVWDQ]D�GDOO¶LPSLDQWR��VRQR��LQYHFH��SUREDELOPHQWH�GRYXWL�DOOD�SUHVHQ]D�GL�FDYL�LQWHUUDWL��LQ�SDUWLFRODUH�LQ� XVFLWD� GDOOD� FDELQD�� ,QIDWWL�� D� FDXVD�GHO� UDSSRUWR�HOHYDWR� HVLVWHQWH� WUD�PHGLD�WHQVLRQH� �LQ� 7RVFDQD� ��� N9�� H� EDVVD� WHQVLRQH�� OD� FRUUHQWH� DVVRFLDWD� D�TXHVW¶XOWLPD� ULVXOWD� VHPSUH� DEEDVWDQ]D� FRQVLVWHQWH�� 4XHVWR� IDWWR�� XQLWR� DOOD�EDVVD� SURIRQGLWj� GL� LQWHUUDPHQWR�� FRQFRUUH� D� IDU Vu� FKH� L� FDPSL� PDJQHWLFL�JHQHUDWL�OXQJR�LO�SHUFRUVR�GHL�FDYL�ULVXOWLQR��VSHVVR��EHQ�PDJJLRUL�GL�����P7��
/¶DQDOLVL�GHL�GDWL�UHODWLYL�D�FLUFD����LPSLDQWL�KD�FRQIHUPDWR�FKH�LO�ORUR�LPSDWWR�VXOOH� DUHH� DGLDFHQWL� q� DVVDL� FRQWHQXWR�� DQFKH� LQ� YLUW�� GHOOD� GLVWDQ]D� FKH�VROLWDPHQWH�OL�GLYLGH�GDOOH�DUHH�UHVLGHQ]LDOL��8Q¶HVSRVL]LRQH� QRQ� WUDVFXUDELOH� SXz� YHULILFDUVL� QHO� FDVR� LQ� FXL� OH� FDELQH� VL�WURYLQR� DOO¶LQWHUQR� GL� HGLILFL� FRQGRPLQLDOL� R� VFRODVWLFL� R� VLDQR� DGLDFHQWL� D�



���

LPPRELOL� DGLELWL� D� SHUPDQHQ]H� SUROXQJDWH� GD� SDUWH� GL� SHUVRQH� QRQ�SURIHVVLRQDOPHQWH� HVSRVWH�� ,Q� TXHVWL� FDVL�� ROWUH� D� LQGXUUH� YDORUL� GL� FDPSR�PDJQHWLFR�VLJQLILFDWLYL�DOO¶LQWHUQR�GHL�ORFDOL�DGLDFHQWL��OD�WLSRORJLD�GHOOH�FDELQH�q� WDOH� FKH�� VSHVVR�� QRQ� ULVXOWDQR� ULVSHWWDWH� QHPPHQR� OH� GLVWDQ]H�PLQLPH�GHOOH�SDUWL�LQ�WHQVLRQH��SDUL�D������PHWUL��SHU�WHQVLRQL�GL����N9��8Q� IDWWRUH� FKH� VL� q� ULYHODWR� QRQ� WUDVFXUDELOH� q� UDSSUHVHQWDWR� GDOOD� SUHVHQ]D� R�PHQR� GL� FDYL� LQWHUUDWL� FKH� DIIOXLVFRQR� QHOOD� FDELQD� H� SUHVVR� L� TXDOL� SRVVRQR�HVVHUH� ULOHYDWL� YDORUL� GL� FDPSR� PDJQHWLFR� VLJQLILFDWLYL�� FKH� YDQQR� YDOXWDWL�RSSRUWXQDPHQWH� QHO� FDVR� LQ� FXL� DWWUDYHUVLQR� JLDUGLQL� GL� DVLOL� R�� FRPXQTXH��OXRJKL�GHVWLQDWL�DOO¶LQIDQ]LD����,� ULVXOWDWL� ULSRUWDWL�GL� VHJXLWR�UDSSUHVHQWDQR�XQD� LQGDJLQH�DPELHQWDOH�HIIHWWXDWD�GDOO¶$53$� GL� 5LPLQL� SUHVVR� XQ¶DELWD]LRQH� FRQILQDQWH� VXSHULRUPHQWH� H�ODWHUDOPHQWH�FRQ��XQD�FDELQD�VHFRQGDULD�����N9����9���8QD� SULPD�PLVXUD�GHOO¶LQGX]LRQH�PDJQHWLFD� q� VWDWD� HIIHWWXDWD� QHO� ORFDOH� SRVWR�VRSUD� OD� VRUJHQWH�� D� XQD� DOWH]]D� GL� ����PHWUL� GDO� SDYLPHQWR�� L� YDORUL� UHJLVWUDWL�QHOO¶DUFR�GL�XQ¶LQWHUD�JLRUQDWD�VRQR�ULSRUWDWL�LQ�)LJXUD�������



���

)LJXUD�������DQGDPHQWR�WHPSRUDOH�GHOO¶LQGX]LRQH�PDJQHWLFD�LQ�XQ�SXQWR�D�����P�DO�GL�VRSUD�GHOOD�FDELQD�
8Q¶XOWHULRUH�PLVXUD�q�VWDWD�HIIHWWXDWD��QHO� ORFDOH�DGLDFHQWH�DOOD�VRUJHQWH��D�XQD�GLVWDQ]D� GL� ��� FP� GDOOD� SDUHWH� FRQILQDQWH� FRQ� TXHOOD� LQ� FXL� q� GLVORFDWR� LO�WUDVIRUPDWRUH��D�XQ¶DOWH]]D�GL�����PHWUL�GDO�SDYLPHQWR��LQ�)LJXUD������q�ULSRUWDWR�O¶DQGDPHQWR�WHPSRUDOH�GHOO¶LQGX]LRQH�PDJQHWLFD�QHOO¶DUFR�GL����RUH��



���

)LJXUD� ������ DQGDPHQWR� WHPSRUDOH� GHOO¶LQGX]LRQH�PDJQHWLFD� LQ� XQ�SXQWR� D� ���FP�GD�XQD�GHOOH�SDUHWL�GHOOD�FDELQD�
3HU� TXDQWR� ULJXDUGD� LO� FDPSR� HOHWWULFR�� PLVXUH� SXQWXDOL�� HIIHWWXDWH� VRSUD� H�ODWHUDOPHQWH� DOO¶LPSLDQWR�� KDQQR� FRQIHUPDWR� FKH� HVVR� YLHQH� VFKHUPDWR� GDOOH�SDUHWL�� LQIDWWL�� L� OLYHOOL�GL� FDPSR�HOHWWULFR�RWWHQXWL�YDQQR�GD���9�P�D���9�P�H��TXLQGL��VRQR�SUDWLFDPHQWH�WUDVFXUDELOL��,� ULVXOWDWL�GHOO¶LQGDJLQH�KDQQR�PRVWUDWR�YDORUL�GL� LQGX]LRQH�PDJQHWLFD�� LQ�RJQL�FDVR�� PDL� VXSHULRUL� DO� PLFURWHVOD�� LQ� SDUWLFRODUH�� QHL� SXQWL� DO� GL� VRSUD� GHOOD�VRUJHQWH��VRQR�VWDWL�ULVFRQWUDWL�YDORUL�FRPSUHVL�QHOO¶LQWHUYDOOR������y �����P7�SHU�FLUFD�LO���� GHOOD�JLRUQDWD�FRQVLGHUDWD��PHQWUH��LQ�SURVVLPLWj�GHOOH�SDUHWL�ODWHUDOL�GHOOD� FDELQD�� VRQR� VWDWL� ULOHYDWL� YDORUL� FKH� YDQQR� GD� ����P7 D� ����P7� SHU� XQ�WHPSR� FRPSOHVVLYR� SDUL� DOO¶��� GHOOD� JLRUQDWD� FRQVLGHUDWD�� 4XHVWL� YDORUL�



���

GHFUHVFRQR� UDSLGDPHQWH�� ILQR� D� UDJJLXQJHUH� OLYHOOL� LQIHULRUL� D� ���� P7�� DOOD�GLVWDQ]D�GL�FLUFD���PHWUR�GDOOH�SDUHWL��,� FDPSL� HOHWWULFL� H� PDJQHWLFL� ULOHYDELOL� DOO¶LQWHUQR� GL� VWD]LRQL� HOHWWULFKH�FRVWLWXLVFRQR� XQ� SUREOHPD� FKH� LQWHUHVVD� VRSUDWWXWWR� L� ODYRUDWRUL�� ,Q� JHQHUH��DOO¶LQWHUQR�GL�TXHVWL� LPSLDQWL�� VL� ULOHYDQR� OLYHOOL�GL�FDPSR�HOHWWULFR�H�GL�FDPSR�PDJQHWLFR�SLXWWRVWR� HOHYDWL�� SHU�FXL�� DOOR� VFRSR�GL� UHQGHUH�PLQLPD�OD�SUHVHQ]D�GHJOL� RSHUDWRUL�� JLj� GD� TXDOFKH� DQQR�� VL� VWD� SURFHGHQGR� DOO¶DXWRPDWL]]D]LRQH�GHOOH� VWD]LRQL� SULPDULH� H�� XOWLPDPHQWH�� VL� VWD� FRPLQFLDQGR� D� IDUOR� DQFKH� QHOOH�FDELQH�VHFRQGDULH��
x &DPSR�PDJQHWLFR�JHQHUDWR�GD�HOHWWURGRPHVWLFL
,Q� )LJXUD� ����� q� ULSRUWDWR� O¶DQGDPHQWR� GHOO¶LQGX]LRQH� PDJQHWLFD� SHU� DOFXQL�HOHWWURGRPHVWLFL�WLSLFL�



���

)LJXUD�������DQGDPHQWR�GHOO¶LQGX]LRQH�PDJQHWLFD�SHU�DOFXQL�HOHWWURGRPHVWLFL�
1HOOD�7DEHOOD�����FRPSDLRQR�� LQYHFH��L�YDORUL�GHOO¶LQGX]LRQH�PDJQHWLFD�GL�YDUL�DSSDUHFFKL�D�GLYHUVH�GLVWDQ]H��3HU�RJQL�HOHWWURGRPHVWLFR�q�LQGLFDWR�XQ�LQWHUYDOOR�GL� YDORUL�� LQ� TXDQWR� OH� HPLVVLRQL� GLSHQGRQR� GDOOD� SRVL]LRQH� H� GDOOH� SDUWLFRODUL�WHFQLFKH�FRVWUXWWLYH��GLYHUVH�WUD�L�YDUL�PRGHOOL�GHJOL�DSSDUHFFKL�LQ�HVDPH��6L� SXz� IDFLOPHQWH� QRWDUH� FRPH�SHU� DOFXQL� HOHWWURGRPHVWLFL�� TXDOL� LO� UDVRLR� H� LO�FDVFR� DVFLXJDFDSHOOL�� LO� YDORUH� GHOO¶LQGX]LRQH� PDJQHWLFD� D� EUHYH� GLVWDQ]D� VLD�VXSHULRUH�� DQFKH� LQ� PDQLHUD� VLJQLILFDWLYD�� D� TXHOOR� FDOFRODWR� SHU� OH� OLQHH�HOHWWULFKH�

,QGX]LRQH�PDJQHWLFD�DOOD�GLVWDQ]D�GL�(OHWWURGRPHVWLFR
��FP ���FP ��P

$VFLXJDFDSHOOL �������P7 �������P7 �����������P7
$VSLUDSROYHUH ��������P7 �����P7 �������P7

)RUQR�D�PLFURRQGH �������P7 ����P7 ���������P7
)RUQR�HOHWWULFR ���� P7 ���������P7 ����������P7
)UXOODWRUH �������P7 ���P7 ����������P7
/DYDWULFH �������P7 ���������P7 ���������P7

5DVRLR�HOHWWULFR ��������P7 ����P7 ��������P7
7RVWDSDQH �����P7 ���������P7 �������P7



���

7DEHOOD������YDORUL�GHOO¶LQGX]LRQH�PDJQHWLFD�JHQHUDWD�GD�DOFXQL�HOHWWURGRPHVWLFL�D�YDULH�GLVWDQ]H�
x 6FKHUPDWXUD�GHL�FDPSL�PDJQHWLFL�D�EDVVD�IUHTXHQ]D�
1HOO¶DPELWR� GHOOD� VFKHUPDWXUD� GHL� FDPSL� PDJQHWLFL� RULJLQDWL� GD� FRUUHQWL�DOWHUQDWH�GL�IUHTXHQ]D�EDVVD��SHU�L�TXDOL�ULVXOWD�DOWDPHQWH�SUREDELOH�OD�FDSDFLWj�GL�LQIOXLUH�QHJDWLYDPHQWH�VXOOD�VDOXWH�GHOO¶XRPR��HVLVWRQR�GHOOH�VRVWDQ]H��LQGLFDWH�FRPH� VRVWDQ]H IHUURPDJQHWLFKH�� LQ� JUDGR� GL� µFDWWXUDUH¶� LO� FDPSR� PDJQHWLFR��DPSOLILFDQGROR� H� FRQFHQWUDQGROR� DO� SURSULR� LQWHUQR�� ILQR� D� XQ� OLPLWH� GL�VDWXUD]LRQH�� GHWWR� LQGLFH� GL VDWXUD]LRQH� %V�� /D� FDUDWWHULVWLFD� IRQGDPHQWDOH� GL�TXHVWH�VRVWDQ]H�q�OD�ORUR�SHUPHDELOLWj PDJQHWLFD�UHODWLYD�PU��RYYHUR�XQ�QXPHUR�DGLPHQVLRQDOH� FKH� UDSSUHVHQWD� TXDQWH� YROWH� LO� FDPSR� PDJQHWLFR� YLHQH�DPSOLILFDWR�DO�ORUR�LQWHUQR�H�FKH�YDULD�LQ�IXQ]LRQH�GHOO¶LQWHQVLWj�GHOOR�VWHVVR��3HU�FLDVFXQD�GL�TXHVWH�VRVWDQ]H�YHQJRQR�LQGLFDWL�L�YDORUL�GHOOD�SHUPHDELOLWj�PDVVLPD�PUPD[ H GL�TXHOOD�LQL]LDOH�PULQL]��SL��q�HOHYDWD�OD�SHUPHDELOLWj�PDJQHWLFD�PDVVLPD�GL�TXHVWH�VRVWDQ]H�WDQWR�SL��HVVH�VRQR�HIILFDFL�H�LO�ORUR�VSHVVRUH�q�WDQWR�PLQRUH�TXDQWR�PDJJLRUH�q�OD�SHUPHDELOLWj�PDJQHWLFD�LQL]LDOH��$L�ILQL�GHOOH�DSSOLFD]LRQL��OH� VRVWDQ]H� IHUURPDJQHWLFKH� VL� VXGGLYLGRQR� LQ� PDWHULDOL� GROFL�� FDSDFL� GL�PDJQHWL]]DUVL�H�VPDJQHWL]]DUVL�SURQWDPHQWH�H�GRWDWL�GL�SHUPHDELOLWj�DOWLVVLPH��H�PDWHULDOL�GXUL�� GL�PLQRUL� SHUPHDELOLWj��FKH� VL�PDJQHWL]]DQR�PHQR�SURQWDPHQWH�GHL�SULPL��PD�SRL�PDQWHQJRQR�FRVWDQWH�WDOH�PDJQHWL]]D]LRQH��/H�VRVWDQ]H�IHUURPDJQHWLFKH�DWWXDOPHQWH�SL��XWLOL]]DWH�VRQR�FRVWLWXLWH�GD�IHUUR�ULFRWWR�� FREDOWR� R� OHJKH� GL IHUUR�QLFKHO�� IHUUR�VLOLFLR�� H� FRVu� YLD�� HG�KDQQR�XQD�SHUPHDELOLWj�PDVVLPD�GHOO¶RUGLQH�GL������ � �����H�XQ¶LQGX]LRQH�PDJQHWLFD�GL�TXDOFKH�WHVOD��XQD�ORUR�HIILFDFH�FDSDFLWj�VFKHUPDQWH�q�JDUDQWLWD�VROR�GD�VSHVVRUL�FRQVLGHUHYROL��GHOO¶RUGLQH�GL�TXDOFKH�PLOOLPHWUR��FRQ�FRQVHJXHQWH�DJJUDYLR�GHO�



���

SHVR� H� GHOOD� IOHVVLELOLWj� GHOOH� VWUXWWXUH�� 7XWWDYLD�� HVVH� SUHVHQWDQR� XQ� QRWHYROH�YDQWDJJLR�HFRQRPLFR��FRQVLGHUDWR�LO�ORUR�FRVWR�SLXWWRVWR�FRQWHQXWR��8QD�VRVWDQ]D�PROWR�SL��XWLOL]]DWD�GHOOH�SUHFHGHQWL��PD�DQFKH�QRWHYROPHQWH�SL��FRVWRVD��q�LO�0XPHWDO��OHJD�IHUURPDJQHWLFD�FRPSRVWD�GD�QLFKHO�PROLEGHQR�IHUUR��FKH� KD� XQD� SHUPHDELOLWj� PDVVLPD� GL� ������� H� XQD� SHUPHDELOLWj� LQL]LDOH� GL���������FRQ�XQ�LQGLFH�GL�VDWXUD]LRQH�GL������7��/¶HIILFDFLD�GHO�0XPHWDO�SHU�OH�VFKHUPDWXUH�q�FLUFD����YROWH�VXSHULRUH�DOOH�OHJKH�SUHFHGHQWL��SHU�FXL�LO�VXR�VSHVVRUH�ULVXOWD�QRWHYROPHQWH�ULGRWWR��/H�WHUUH�UDUH �DWWLQLGL��UDSSUHVHQWHUHEEHUR�O¶LGHDOH�FRPH�PDWHULDOH�VFKHUPDQWH��SRLFKp�KDQQR�XQD�SHUPHDELOLWj�SDUL�D������������PD�LO�ORUR�HOHYDWLVVLPR�FRVWR�OH�UHQGH�LQDFFHVVLELOL��SHU�TXHVWR�VFRSR��VXL�PHUFDWL�PRQGLDOL��$WWXDOPHQWH�� VWD� SUHQGHQGR� SLHGH� XQD� QXRYD� OHJD� IHUURPDJQHWLFD� GROFH�� GHWWD�6NXGRWHFK�� FKH�� SHU� OH� VFKHUPDWXUH�� ULVXOWD� VXSHULRUH� DO�0XPHWDO� H� SUHVHQWD� L�VHJXHQWL�GDWL�WHFQLFL��
x SHUPHDELOLWj�PDVVLPD�SDUL�D����������
x SHUPHDELOLWj�LQL]LDOH�SDUL�D��������
x LQGLFH�GL��VDWXUD]LRQH�SDUL�D�a ����7�
3HU� PLVXUDUH� O¶HIILFLHQ]D� GL� VFKHUPDWXUD�� RYYHUR� OD� FDSDFLWj� GL� DWWHQXD]LRQH��GHOOD�OHJD�6NXGRWHFK��VL�q�SRVWD�XQD�ERELQD�GL�UDJJLR�SDUL�D���FP��FRQ�IXQ]LRQH�GL�JHQHUDWRUH�GL�VHJQDOH��DOO¶LQWHUQR�GL�XQD�VFDWROD�FXELFD�FRQ�VSLJROR�GL����FP��LO� FHQWUR� GHOOD� ERELQD� q� VWDWR� SRVL]LRQDWR� DOOD� GLVWDQ]D� GL� �� FP� GDOOD� SDUHWH�RSSRVWD�DO�ODWR�GL�LQWURGX]LRQH��WXWWL�L�ODWL�GHOOD�VFDWROD��FRQ�HVFOXVLRQH�GL�TXHOOR�GL� LQWURGX]LRQH� GHO� JHQHUDWRUH�� VRQR� VWDWL� VFKHUPDWL� GD� XQ� FHUWR� VSHVVRUH� GL�6NXGRWHFK�� LO� ULYHODWRUH� q� VWDWR� SRVL]LRQDWR� DOO¶HVWHUQR� GHOOD� VFDWROD�� LQ�



���

FRUULVSRQGHQ]D�GHO�FHQWUR�GHO� ODWR�RSSRVWR�D�TXHOOR�QRQ�VFKHUPDWR��/H�PLVXUH�VRQR�VWDWH�HIIHWWXDWH��FRQ�GLYHUVL�VSHVVRUL�GL�6NXGRWHFK��SHU�L�VHJXHQWL�YDORUL�GL�IUHTXHQ]D�H�YDORUH�HIILFDFH�GHOO¶LQGX]LRQH�
x ���+]� �����y �����P7��
x ����+]� �����y �����P7��
x ��N+]� �����y �����P7��
x ��N+]� ������y ������P7��
LQ�SUHVHQ]D�GL�FDPSL�PDJQHWLFL�DOWHUQDWL�GL�LQWHQVLWj�GL�����P7������P7������P7������P7������P7�H�����P7��PHQWUH�SHU�FDPSL�GL�LQWHQVLWj�GL������P7�������P7�H������ P7� q� VWDWD� LQYHUWLWD� OD� SRVL]LRQH� UHFLSURFD� GL� ULYHODWRUH� H� JHQHUDWRUH��HVVHQGR�TXHVW¶XOWLPR�FRVWLWXLWR�GD�XQD�VSLUD�TXDGUDWD�GL�ODWR�SDUL�D���PHWUR��6L�QRWL�FKH� L�YDORUL�GL�FDPSR�PDJQHWLFR�UHDOL]]DWL�SHU�HIIHWWXDUH�TXHVWH�PLVXUH�VRQR� GHOOR� VWHVVR� RUGLQH� GL� JUDQGH]]D� GL� TXHOOL� SURGRWWL�� D� GLVWDQ]H�FHQWLPHWULFKH�� GDL� SL�� FRPXQL� HOHWWURGRPHVWLFL� H�� D� GLVWDQ]H�PDJJLRUL�� GD� XQD�IUD]LRQH� VLJQLILFDWLYD� GL� DSSDUDWL� LQGXVWULDOL�� TXDOL� TXDGUL� HOHWWULFL� H� OLQHH� GL�WUDVSRUWR�GL�HQHUJLD�HOHWWULFD��GRYH�VL�KD�D�FKH�IDUH�FRQ�IRUWL�LQWHQVLWj�GL�FRUUHQWL��FKH� FRPSRUWDQR� OD� FUHD]LRQH� GL� FDPSL� PDJQHWLFL� ULOHYDQWL� QHOOH� LPPHGLDWH�YLFLQDQ]H��6XOOD� EDVH� GHL� ULVXOWDWL� GHOOH� PLVXUH�� VL� SXz� FRQFOXGHUH� FKH�� DOOH� IUHTXHQ]H�HVDPLQDWH�H�SHU�YDORUL�GL� LQGX]LRQH�ILQR�D�����P7�� WXWWL�JOL�VSHVVRUL�GHOOD� OHJD�6NXGRWHFK� VXSHULRUL� R� HJXDOL� D� ���� PP� KDQQR� SURYRFDWR� XQD� DWWHQXD]LRQH�VXSHULRUH�DO������PHQWUH�JLj�OR�VSHVVRUH�GL�����PP�GL�6NXGRWHFK��SHU�IUHTXHQ]H��ILQR�D������+]�H�LQGX]LRQL�FKH�DUULYDQR�D�����P7��KD�SURGRWWR�XQD�DWWHQXD]LRQH�VXSHULRUH�DO������
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,� ULVXOWDWL� RWWHQXWL� VRQR� SDUWLFRODUPHQWH� LQWHUHVVDQWL� DOOD� OXFH� GHO� IDWWR� FKH� L�FDPSL�PDJQHWLFL�� LQ� SURVVLPLWj� GHOOH� VRUJHQWL�� VRQR� GLIILFLOPHQWH� VFKHUPDELOL��VRSUDWWXWWR�SHU�YDORUL�EDVVL�GHOOD�IUHTXHQ]D��,Q�UHDOWj��D�SDUWH�L�FRVWL�PROWR�HOHYDWL��L�SULQFLSL�GL�IXQ]LRQDPHQWR�GHJOL�VFKHUPL�UHDOL]]DWL�FRQ�PDWHULDOL�DG�HOHYDWD�SHUPHDELOLWj�QH�FLUFRVFULYRQR�O¶XWLOLWj�SUDWLFD�TXDVL�HVFOXVLYDPHQWH�DOOD�VFKHUPDWXUD�GL�SLFFROL�YROXPL�R�GL�VRUJHQWL�SLFFROH�H�FRQFHQWUDWH�� PHQWUH� QRQ� UDSSUHVHQWDQR�� GL� IDWWR�� XQD� VROX]LRQH� SUDWLFDELOH� H�FRQYHQLHQWH�SHU�ULGXUUH�LO�FDPSR�PDJQHWLFR�SURGRWWR�GDOOH�OLQHH�HOHWWULFKH�
����,SRWHVL�GL�ERQLILFD�HOHWWURGRWWL��FRVWL�SHU�OD�ULGX]LRQH�GHL�FDPSL
/D�µ/HJJH�4XDGUR�VXOOD�SURWH]LRQH�GDOOH�HVSRVL]LRQL�D�FDPSL�HOHWWULFL��PDJQHWLFL�HG� HOHWWURPDJQHWLFL¶�� G¶RUD� LQ� DYDQWL� GHQRWDWD�/HJJH���������� UDSSUHVHQWD�XQD�QRYLWj� LQ� FDPSR� LQWHUQD]LRQDOH� LQ� TXDQWR� VL� SUHILJJH� GL� UHJRODPHQWDUH� L� YDUL�DVSHWWL� GHOO¶LQTXLQDPHQWR� GD� FDPSL� HOHWWURPDJQHWLFL�� LQFOXVD� OD� WXWHOD� GHOOD�SRSROD]LRQH�GDL�SRVVLELOL�HIIHWWL�D� OXQJR� WHUPLQH��6HFRQGR� OD�FLWDWD�/HJJH��SHU�TXDQWR�FRQFHUQH�JOL�HOHWWURGRWWL��FRPSHWH�DL�JHVWRUL�GHJOL�VWHVVL�OD�SUHVHQWD]LRQH�GL�SLDQL�GL�ULVDQDPHQWR�ULYROWL�DO�FRQVHJXLPHQWR�GHL�OLPLWL�GL�HVSRVL]LRQH�H�GHL�YDORUL�GL�DWWHQ]LRQH�VWDELOLWL�FRQ�DSSRVLWR�GHFUHWR��,�SLDQL�UHGDWWL�GRYUDQQR��SRL��HVVHUH� DSSURYDWL� GDOOH� 5HJLRQL� SHU� OH� OLQHH� FRQ� WHQVLRQH� ILQR� D� ���� N9� H� GDO�0LQLVWHUR� GHOO¶$PELHQWH� SHU� TXHOOH� FRQ� WHQVLRQH� VXSHULRUH�� 4XHVWR� SHU� JOL�HOHWWURGRWWL� LQ� UHJROD� VHFRQGR� LO� GHFUHWR� GHO� ��� DSULOH� ������ SHU� TXHOOL� µIXRUL�OHJJ¶�R�PHJOLR�QRQ�D�QRUPD��LQYHFH��VRQR�SUHYLVWL�WHUPLQL�DFFHOHUDWL�2UD��q�FKLDUR�FKH�OD�ERQLILFD�GHJOL�HOHWWURGRWWL��VLD�FKH�VL�RSHUL�FRQ�FDYL�LQWHUUDWL�VLD�LQQDO]DQGR�O¶DOWH]]D�GHL�WUDOLFFL�R�FRQ�GHYLD]LRQH�GHOOH�OLQHH��FRPSRUWD�GHJOL�RQHUL�GL�VSHVD�QRQ�FHUWR�PRGHVWL�H��VHQ]D�HQWUDUH�LQ�SDUWLFRODUL��VL�VD�FKH�O¶(1(/�



���

JLj� GD� WHPSR� SRVVLHGH� OD� WHFQRORJLD� QHFHVVDULD� DOOD� LPPHGLDWD� ERQLILFD� GHOOH�OLQHH�DG�DOWD�WHQVLRQH�FKH�YHUUHEEHUR�SRVWH�IXRUL�QRUPDWLYD�GDOOD�OHJJH���������,O�SULPR�ODYRUR�GL�ERQLILFD�GL�HOHWWURGRWWL�LQ�,WDOLD��q�VWDWR�GLVFXVVR�QHOO¶RWWREUH�GHO�������(QWUR�OD�ILQH�GHO������VDUDQQR�VPDQWHOODWL�L� WUDOLFFL�GHJOL�HOHWWURGRWWL�&DQGLD�9DOOHPLDQR� H� &DQGLD�=LSD� H� YHUUj� GDWR� LO� YLD� DOO¶� µRSHUD]LRQH� FDYL�LQWHUUDWL¶�� VDUDQQR� SRVL]LRQDWL� VRWWR� LO�PDQWR� VWUDGDOH�� D� ���� FP�GL� SURIRQGLWj��TXDVL����FKLORPHWUL�GL� OLQHH�HOHWWULFKH��/¶RSHUD]LRQH�� LO� FXL�FRVWR�q�SUHYLVWR� LQ�TXDVL����PLOLRQL�H�PH]]R�GL�HXUR��FLUFD����PLOLDUGL�GL�OLUH���VDUj�ILQDQ]LDWD�SHU�XQ�WHU]R�D�FDULFR�GHO�&RPXQH�H�SHU�GXH�WHU]L FRPH�LQYHVWLPHQWR�GHOO¶(1(/��&Lz�GHWWR��ULWRUQLDPR�DO�FDVR�JHQHUDOH�$OOR� VWDWR� DWWXDOH�� q� VWDWR� SUHYHQWLYDWR� FKH� LO� QHFHVVDULR� ULVDQDPHQWR� GHJOL�HOHWWURGRWWL� FRPSRUWHUHEEH�� LQ� XQ� DUFR� WHPSRUDOH� GL� ��� DQQL�� XQ� LPSHJQR�ILQDQ]LDULR�FDOFRODWR�LQ�XQ�PLQLPR�GL��������PLOLRQL�GL�HXUR���������PLOLDUGL�GL�OLUH�� ILQR� DG� XQ� PDVVLPR� GL� ������� PLOLRQL� �������� PLOLDUGL��� 0D� FRPH� IDU�IURQWH� D� TXHVWD� VSHVD"� /D� ULVSRVWD� q� VHPSOLFH�� FRQ� XQD� OLHYLWD]LRQH� GHO� FRVWR�PHGLR�GHOO¶HQHUJLD�HOHWWULFD�FKH��VHFRQGR�OH�VWLPH��GRYUj�HVVHUH�FRPSUHVR�WUD�ò�H� ô� � GL� FHQWHVLPR�N:K� ���� H� ��� OLUH�N:K��� (G� q� TXHVWD� OD� FRQFOXVLRQH�VRVWDQ]LDOPHQWH�FRQGLYLVD�GDOO¶$XWRULWj�SHU�O¶HQHUJLD�H�SHU�LO�JDV�DQDOL]]DQGR���/D�OHJJH���������SUHYHGH�WUD�O¶DOWUR�
� QRYLWj�FLUFD�L�OLPLWL�GL�HVSRVL]LRQH�SHU�OD SURWH]LRQH�GDJOL�HIIHWWL�DFXWL�� QRYLWj�SHU�L�YDORUL�GL�DWWHQ]LRQH�DOOR�VFRSR�GHO�ULVDQDPHQWR�GHOOH�UHWL�HVLVWHQWL�SHU�VFRQJLXUDUH�HIIHWWL�D�OXQJR�WHUPLQH�� RELHWWLYL� GL� TXDOLWj� SHU� L� QXRYL� LPSLDQWL� HG� LQ� FRUULVSRQGHQ]D� GL� OXRJKL�IUHTXHQWDWL�GDOOD�SRSROD]LRQH�LQIDQWLOH��



���

(G�HFFR�OH�YDOXWD]LRQL�WHFQLFKH�GHOO¶$XWRULWj�SHU�O¶HQHUJLD��XQ�DEEDVVDPHQWR�GHL�OLPLWL� GHL� YDORUL� UDFFRPDQGDWL� GDOOD� &RPXQLWj� (XURSHD� LQ� WHPD� GL� FDPSL�HOHWWURPDJQHWLFL� FRVWLWXLUHEEH� XQD� QRYLWj� LQ� FDPSR� PRQGLDOH�� SRLFKp�SUHYHGHUHEEH� XQ� LQWHUYHQWR� JHQHUDOL]]DWR� H� VLVWHPDWLFR� GL� DEEDWWLPHQWR� GHL�FDPSL�HOHWWURPDJQHWLFL�PDL�HIIHWWXDWR�SULPD�G¶RUD��LO�FKH�UHQGHUHEEH�GLIILFLOH�LO�SHUVHJXLPHQWR� GHOO¶HIILFLHQ]D� SHU� PH]]R� GL� FRQIURQWL� FRPSDUDWLYL�� /D�FRPSDUD]LRQH� LQ� TXDQWR� D� PRGDOLWj� H� FRVWL� GL� ULVDQDPHQWR�� FRPH� VRWWROLQHD�O¶$XWRULWj�� VDUHEEH� SRVVLELOH� VROR� SHU� EUHYL� WUDWWL� GL� OLQHH� VXL� TXDOL� VL� q� JLj�LQWHUYHQXWL�� VLD�QHJOL�6WDWL�8QLWL� VLD� LQ�(XURSD��SHU�RYYLDUH�DOOD� ORUR�YLFLQDQ]D�FRQ�VLWL�UHVLGHQ]LDOL�R�OXRJKL�GRYH�VRJJLRUQDQR�DELWXDOPHQWH�EDPELQL��&RPH�JLj�IDWWR�QRWDUH��O¶$XWRULWj�SUHYHGH��TXLQGL��FKH�XQ�LQWHUYHQWR�GL�TXHVWR�WLSR�DYUHEEH�JUDYL� ULSHUFXVVLRQL� VXOOH� WDULIIH� HOHWWULFKH�� JLj� SL�� DOWH� GHO� ���� ULVSHWWR� DOOD�PHGLD�HXURSHD��9LVWR�FKH�OD�OHJJH�DVVHJQD�DOO¶$XWRULWj�LO�FRPSLWR�GL�YDOXWDUH�LFRVWL�GL�ULVDQDPHQWR�GHJOL�HOHWWURGRWWL�H�OH�FRQGL]LRQL�SHU�LO�ORUR�UHFXSHUR��QHOOD�PHPRULD� VRQR� LQFOXVH� DWWHQWH� YDOXWD]LRQL� ULVSHWWR� DO� UHFXSHUR� GHL� FRVWL� GL�ULVDQDPHQWR�HG�DOO¶LPSDWWR�FKH�HVVR�DYUHEEH�VXOOH�WDULIIH�HOHWWULFKH��
x 1XRYR� RUGLQDPHQWR� WDULIIDULR� H� UHFXSHUR� GHL� FRVWL� GL�ULVDQDPHQWR�
,O�SUREOHPD�GHO�ILQDQ]LDPHQWR�GHJOL�LQWHUYHQWL�GL�ULVDQDPHQWR�GHJOL�HOHWWURGRWWL��SUHYLVWL�GDOOD�OHJJH����������YD�HVDPLQDWR�WHQHQGR�FRQWR�GHOOH�ILQDOLWj�SUHYLVWH�SHU�OD�GHILQL]LRQH�GHOOH�WDULIIH�HOHWWULFKH�GDOOD�OHJJH���������FKH��FRPH�VL�q�GHWWR��DIILGD� DOO¶$XWRULWj� LO� FRPSLWR� GL� VWDELOLUH� OH� WDULIIH� GHO� VHUYL]LR� HOHWWULFR� �ROWUH�FKH�TXHOOH�GHO�VHUYL]LR�GHO�JDV��/D� µWDULIID¶� YD� LQWHVD� FRPH�SUH]]R�PDVVLPR� XQLWDULR� GHL� VHUYL]L� DO� QHWWR� GHOOH�LPSRVWH�� GD� DJJLRUQDUH VHFRQGR� PHFFDQLVPL� SUHVWDELOLWL�� /D� OHJJH� Q�� �������



���

SUHYHGH�FKH�LO�VLVWHPD�WDULIIDULR�DVVLFXUL�O¶HIILFLHQ]D�H�OD�TXDOLWj�GHO�VHUYL]LR��OD�VXD�DGHJXDWD�GLIIXVLRQH�VXO�WHUULWRULR�QD]LRQDOH��OD�WXWHOD�GHJOL�LQWHUHVVL�GL�XWHQWL�H� FRQVXPDWRUL�� QRQFKp� O¶DUPRQL]]D]LRQH� GHJOL� RELHWWLYL� HFRQRPLFR�ILQDQ]LDUL�GHL� VRJJHWWL� HVHUFHQWL� FRQ� JOL� RELHWWLYL� JHQHUDOL� GL� FDUDWWHUH� VRFLDOH�� GL� WXWHOD�DPELHQWDOH� H� GL� XVR� HIILFLHQWH� GHOOH� ULVRUVH�� /H� WDULIIH� SHU� GDWD� WLSRORJLD� GL�XWHQ]D�� UHODWLYH� DL� VHUYL]L� GL� IRUQLWXUD� GHO� VHUYL]LR� HOHWWULFR�� GHYRQR� HVVHUH�XQLIRUPL�VXOO¶LQWHUR�WHUULWRULR�QD]LRQDOH�1HOOD� UHOD]LRQH�GL� DFFRPSDJQDPHQWR� DL� GXH� VFKHPL�GL� GHFUHWR�� LO�*RYHUQR�KD�GLFKLDUDWR� FKH� O¶DGR]LRQH� GHL� YDORUL� RELHWWLYR� q� VXERUGLQDWD� DG� XQ¶DWWHQWD�YDOXWD]LRQH� GHOO¶LPSDWWR� HFRQRPLFR�VRFLDOH� GHL� SURYYHGLPHQWL� H� GHJOL� VFHQDUL�UHODWLYL� DOOH� FRQVHJXHQ]H� HFRQRPLFKH� H� WDULIIDULH�� GD� DIILGDUVL� D� IRQWL�LQGLSHQGHQWL�� (¶� QHFHVVDULR� FKH� LO� YROXPH� GL� LQYHVWLPHQWL� SUHYLVWR� SHU� LO�ULVDQDPHQWR�GHOOH� OLQHH�GL� WUDVPLVVLRQH�H�GLVWULEX]LRQH�VLD�YHULILFDWR�DWWUDYHUVR�XQD�YDOXWD]LRQH�LQGLSHQGHQWH�GD�HIIHWWXDUH�VHFRQGR�FULWHUL�GD�GHILQLUH��,�ULVXOWDWL�GHOOD� YDOXWD]LRQH� �H�� QHOO¶DWWHVD�� L� YDORUL� IRUQLWL� GDOO¶(1(/�� YDQQR� FRQIURQWDWL�FRQ� JOL� LQYHVWLPHQWL� HIIHWWXDWL� VX� OLQHH� HOHWWULFKH� LQ� ,WDOLD� H� LQ� DOWUL� SDHVL�GHOO¶8QLRQH�HXURSHD�QHJOL�DQQL�UHFHQWL�*LRYD�ULFRUGDUH�FKH�OD�OHJJH���������SUHYHGH�FKH�LO�GHFUHWR�GHO�3UHVLGHQWH�GHO�&RQVLJOLR� GHL� PLQLVWUL� UHODWLYR� DL� SLDQL� GL� ULVDQDPHQWR� GHJOL� HOHWWURGRWWL�LQGLYLGXL�µOH�PLJOLRUL�WHFQRORJLH�GLVSRQLELOL�SHU�TXDQWR�DWWLHQH�DOOH�LPSOLFD]LRQL�GL� FDUDWWHUH� HFRQRPLFR� HG� LPSLDQWLVWLFR¶�� 7DOH� GLVSRVLWLYR� UDSSUHVHQWD� XQ�LPSRUWDQWH� ULIHULPHQWR� SHU� OD� GHILQL]LRQH� GHL� FULWHUL�� GHOOH� PRGDOLWj� H� GHOOH�FRQGL]LRQL�SHU�O¶HYHQWXDOH�UHFXSHUR�QHOOD�WDULIID�HOHWWULFD�GHL�FRVWL�FRQQHVVL�FRQ�JOL�LQWHUYHQWL�GL�ULVDQDPHQWR�,� PDJJLRUL� FRVWL� GL� ULVDQDPHQWR� GRYUDQQR� HVFOXGHUH� JOL� HVERUVL� GHULYDQWL� GDO�ULQQRYR�RUGLQDULR�GHOOH�OLQHH�H�GHOOH�VWD]LRQL�GL�WUDVIRUPD]LRQH��FRQVLGHUDWR�FKH�L� UHODWLYL� LQYHVWLPHQWL� VRQR� JLj� ULFRQRVFLXWL� QHOOD� WDULIID� EDVH�� GHILQLWD� FRQ� OD�GHOLEHUD� GHOO¶$XWRULWj� Q�� �������� ,QROWUH�� FRHUHQWHPHQWH� FRQ� L� SULQFLSL� DGRWWDWL�



���

FRQ�LO�GHFUHWR�OHJLVODWLYR�Q���������LO�ULFRQRVFLPHQWR�GHL�FRVWL�GL�LQYHVWLPHQWR�YD�JDUDQWLWR� VROR� D� IURQWH� GL� IRUQLWXUH� H� GL� SURJHWWL� VHOH]LRQDWL� FRQ� SURFHGXUH�FRQFRUUHQ]LDOL�� 3RLFKp� L� WHPSL� GL� DGHPSLPHQWR� SUHILJXUDWL� GDOOD� OHJJH� QRQ�LPPHGLDWL��FRQ�VFDGHQ]H�SUHYLVWH�IUD� LO������H�LO�������FRQVHQWRQR�LO�ULFRUVR�D�PRGDOLWj�FRPSHWLWLYH�QHOOD�VHOH]LRQH�GHL�SURJHWWL�GL�ULVDQDPHQWR�,O�FDUDWWHUH�GL�QRYLWj�D�OLYHOOR�PRQGLDOH��FKH�DYUHEEH�XQ�LQWHUYHQWR�JHQHUDOL]]DWR�H� VLVWHPDWLFR� GL� DEEDWWLPHQWR� GHL� FDPSL� HOHWWURPDJQHWLFL� �TXDOH� TXHOOR�LSRWL]]DWR�QHOOD�OHJJH�����������UHQGH�SDUWLFRODUPHQWH�GLIILFLOH�LO�SHUVHJXLPHQWR�GHOO¶HIILFLHQ]D� SHU�PH]]R�GL� FRQIURQWL� FRPSDUDWLYL� 6LD� SHU�TXDQWR� ULJXDUGD� OH�PRGDOLWj� GL� LQWHUYHQWR�� VLD� SHU� OD� YDOXWD]LRQH� GHL� FRVWL�� WDOL� FRQIURQWL� VRQR�XQLFDPHQWH�SRVVLELOL�FRQ�LQWHUYHQWL�HIIHWWXDWL��WDQWR�LQ�(XURSD�TXDQWR�QHJOL�6WDWL�8QLWL�� VX� EUHYL� WUDWWL� GL� HOHWWURGRWWL�� JHQHUDOPHQWH� VLWXDWL� QHOOH� LPPHGLDWH�YLFLQDQ]H�GL�DELWD]LRQL�R�GL�OXRJKL�GL�VRJJLRUQR�DELWXDOH�GHOO¶LQIDQ]LD��,Q�TXHVWD�VLWXD]LRQH�� ULVXOWHUj� GLIILFLOH� SUHVFLQGHUH� GDOOH� VWLPH� GHJOL� HVHUFHQWL� QHOOD�YDOXWD]LRQH�GHL�FRVWL��FKH�WXWWDYLD�GRYUDQQR�HVVHUH�VRWWRSRVWH�DOOD�YDOXWD]LRQH�GL�FRQJUXLWj� GHOO¶$XWRULWj� LQ� DUPRQLD� FRQ� LO� PDQGDWR� GL� DVVLFXUDUH� O¶HTXLOLEULR�HFRQRPLFR�ILQDQ]LDULR�GHJOL�RSHUDWRUL�1HO� QXRYR� RUGLQDPHQWR� WDULIIDULR� LO� ULFRQRVFLPHQWR� GD� SDUWH� GHOO¶$XWRULWj� GHL�FRVWL� UHODWLYL� DL� SLDQL� GL� ULVDQDPHQWR� GHJOL� HOHWWURGRWWL� SUHYLVWL� QHO� GLVHJQR� GL�OHJJH�TXDGUR�VL�WUDGXUUHEEH�LQ�XQD�PDJJLRUD]LRQH�GHOOH�FRPSRQHQWL�WDULIIDULH�D�FRSHUWXUD� GHL� FRVWL� ULFRQRVFLXWL� GHO� VHUYL]LR� HOHWWULFR�� 6L� WUDWWHUUHEEH� GL� FRVWL�DIIHUHQWL�D�RQHUL�GL�FDUDWWHUH�JHQHUDOH��ULFRQGXFLELOL�DO�VLVWHPD�HOHWWULFR�QHO�VXR�LQVLHPH�� 3HUWDQWR�� LO� ORUR� ULFRQRVFLPHQWR� GRYUHEEH� HVVHUH� FRPSDWLELOH� FRQ� LO�FRQWHVWR�QRUPDWLYR�SUHYLVWR�SHU�LO�ILQDQ]LDPHQWR�GHJOL�RQHUL�GL�VLVWHPD�/¶$XWRULWj� ULWLHQH� FKH� O¶HYHQWXDOH� UHFXSHUR� GL� TXHVWL� FRVWL� DWWUDYHUVR� OD� WDULIID�HOHWWULFD� GHEED� ULVSHWWDUH� L� SULQFLSL� GL� UD]LRQDOLWj� HFRQRPLFD� FKH� LQIRUPDQR� OD�OHJJH�Q���������H�SHUWDQWR�LVSLUDQR�OD�QXRYD�UHJROD]LRQH�GHL�VHUYL]L�GL�SXEEOLFD�XWLOLWj��
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4XHVWL�SULQFLSL�VL�WUDGXFRQR�QHOOH�VHJXHQWL�FRQVLGHUD]LRQL�,Q� SULPR� OXRJR�� LO� UHFXSHUR� GHL� FRVWL� GHYH LVSLUDUVL� D� FULWHUL� GL� HIILFLHQ]D�HFRQRPLFD��1H� FRQVHJXH� FKH� LO� ULFRQRVFLPHQWR� LQ� WDULIID� GHYH� DYHUH� FDUDWWHUH�LQFHQWLYDQWH�� SHUWDQWR�� QRQ� DSSDUH� Qp� UHDOLVWLFR�� Qp� FRQWUR� OR� VSLULWR� GL� XQD�UHJROD]LRQH� ULVSHWWRVD� GHOO¶DXWRQRPLD� LPSUHQGLWRULDOH� FXL� VSHWWD� OD� JHVWLRQH�GHOOH�LQIUDVWUXWWXUH�GL�UHWH�O¶HVDPH�DQDOLWLFR�GHL�VLQJROL�SURJHWWL�GL�LQYHVWLPHQWR��Qp� SXz� HVVHUH� SUHYLVWR� XQ� ULPERUVR� D� SLq� GL� OLVWD� GHL� FRVWL� HIIHWWLYDPHQWH�VRVWHQXWL��PHFFDQLVPR�FKH�OHGHUHEEH�L�SULQFLSL�IRQGDWLYL�GHOOD�OHJJH�Q����������8QD� VROX]LRQH� UD]LRQDOH� H� SDUVLPRQLRVD� FRQVLVWH� QHOO¶DQFRUDJJLR� D� XQ� FRVWR�VWDQGDUG�FKH�ULIOHWWD�LO�YDORUH�PHGLR�GL�GLYHUVH�WLSRORJLH�GL�LQWHUYHQWR�,Q� VHFRQGR� OXRJR�� q� QHFHVVDULR� FKLDULUH� D� TXDOH� VRJOLD� GL� SURWH]LRQH� GHEEDQR�ULIHULUVL� L� FRVWL� ULFRQRVFLELOL� GHJOL� LQWHUYHQWL� GL� ULVDQDPHQWR�� $L� VHQVL�GHOO¶DUWLFROR���GHOOD� OHJJH� LQ�SDUROD��DSSDUH�QHFHVVDULR�GLVWLQJXHUH� WUD� OLPLWL�GL�HVSRVL]LRQH�� YDORUL� GL� DWWHQ]LRQH� H� RELHWWLYL� GL� TXDOLWj�� 3RWUHEEHUR� HVVHUH�ULFRQRVFLXWL� VROR� L� FRVWL� VRVWHQXWL� SHU� LQWHUYHQWL� GL� ULVDQDPHQWR� PLUDWL� D�ULVSHWWDUH� L� YDORUL� GL� DWWHQ]LRQH� GHILQLWL� GDO� SUHYLVWR� GHFUHWR� DWWXDWLYR� GHO�3UHVLGHQWH� GHO� &RQVLJOLR� GHL� PLQLVWUL�� VDUHEEH� LQYHFH� DVVDL� GLVFXWLELOH�O¶DXWRPDWLFR� ULFRQRVFLPHQWR� GHL� FRVWL� FRQQHVVL� FRQ� OLYHOOL� GL� SURWH]LRQH�VXSHULRUL�ULVSHWWR�D�TXHVWL�OLPLWL�H�LO�UDJJLXQJLPHQWR�GL�RELHWWLYL�GL�TXDOLWj�,Q�WHU]R�OXRJR�VL�SXz�ULWHQHUH�FKH�LO�FRVWR�GD�ULFRQRVFHUH�QRQ�VHJXD�XQ�SURILOR�SURSRU]LRQDOH��EHQVu�FUHVFHQWH�� ULVSHWWR�DOOD�VXFFHVVLRQH�GL�YDORUL�RELHWWLYR�SL��VWULQJHQWL�� ,QIDWWL�� LO� FRQVHJXLPHQWR� GL� RELHWWLYL� LQL]LDOL� VL� SUHVHQWD� SHU� FDXVH�WHFQLFKH��ORJLVWLFKH�HG�HFRQRPLFKH��SL��DJHYROH�GHO�FRQVHJXLPHQWR�GL�RELHWWLYL�SL�� DPEL]LRVL�� VRSUDWWXWWR� LQ� GLSHQGHQ]D� GL� GLIIHUHQ]H� WHUULWRULDOL� QHOOD�SURVVLPLWj�H�QHOOD�GHQVLWj�GHJOL�LQVHGLDPHQWL�XPDQL ODPELWL�GDJOL�HOHWWURGRWWL��/H�GLIILFROWj� GL� GHILQLUH� FRQ� SUHFLVLRQH� H� LQ� YLD� SUHYHQWLYD� LO� FRUULVSRQGHQWH�DQGDPHQWR�GHO�FRVWR�VWDQGDUG�SRWUDQQR�HVVHUH�WHPSHUDWH�GDO�ULFRUVR�D�YHULILFKH�LQWHUQD]LRQDOL� H� GD� RSSRUWXQL� DGHJXDPHQWL� GHL� SDUDPHWUL� DOOD� EDVH� GHO
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ULFRQRVFLPHQWR�GHL�FRVWL��$SSDUH�LQ�RJQL�FDVR�QHFHVVDULR�DVVLFXUDUH�FRUUHWWH]]D��FRQJUXLWj�H�LQGLSHQGHQ]D�DOOD�SURFHGXUD�GL�YDOXWD]LRQH�GHL�FRVWL�,Q� TXDUWR� OXRJR�� q� QHFHVVDULR� FKH�� D� IURQWH� GL� LQWHUYHQWL� FRPSOHVVL� FKH�ULFKLHGRQR� LQYHVWLPHQWL� GL� HFFH]LRQDOH� DPPRQWDUH� HG� HVWHVL� VX� XQ� SHULRGR�SOXULHQQDOH�� L� SURSULHWDUL� GHOOH� UHWL� SUHGLVSRQJDQR� SURJUDPPL� YHULILFDELOL��PRGXODWL� VX� RELHWWLYL� LQWHUPHGL�� HVSUHVVL� LQ� WHUPLQL� GL� YDORUL� OLPLWH�� OD�JUDGXD]LRQH�GHJOL�RELHWWLYL�SRWUj�ULIOHWWHUH�GLPHQVLRQL� WHUULWRULDOL�R� LQVHGLDWLYH��/¶DUWLFROD]LRQH� GHL� SLDQL� G¶LQYHVWLPHQWR� GHYH� IDYRULUH� LO� UDJJLXQJLPHQWR�SURJUHVVLYR� GHJOL� RELHWWLYL� GL� OHJJH�� GHILQLWL� LQ� EDVH� D� SULRULWj� UHDOLVWLFKH��LQL]LDQGR�FRQ�OD�ULPR]LRQH�GHOOH�VLWXD]LRQL�LQ�FXL�LO�ULVFKLR�SHU�OD�VDOXWH�DSSDUH�SL��HOHYDWR��'HYRQR�HVVHUH�SUHYLVWH�YHULILFKH�DWWHQWH�GHOOD�VLWXD]LRQH�GL�SDUWHQ]D�H�GHL�ULVXOWDWL�LQWHUPHGL�FKH�YHUUDQQR�JUDGXDOPHQWH�FRQVHJXLWL��/D�JUDGXDOLWj�QHO�SURFHVVR� GL� ULVDQDPHQWR� GHJOL� HOHWWURGRWWL� GHYH� SUHYHGHUH� FKH� OD� ULGX]LRQH�GHOO¶LQTXLQDPHQWR� HOHWWURPDJQHWLFR� VLD� SHUVHJXLWD� QHOO¶DPELWR� GHJOL� LQWHUYHQWL�YROWL�DO�PLJOLRUDPHQWR�GHOOD�TXDOLWj� WHFQLFD�GHO�VHUYL]LR�HOHWWULFR��FRQWLQXLWj�GL�HURJD]LRQH��,Q�TXLQWR�OXRJR�OD�YHULILFD�VLVWHPDWLFD�GHL�ULVXOWDWL�UDJJLXQWL�GHYH�DVVRFLDUVL�DOOD�VDQ]LRQH� GHOO¶HYHQWXDOH�PDQFDWR� R� ULWDUGDWR� FRQVHJXLPHQWR� GHJOL� RELHWWLYL�� (¶�RSSRUWXQR�FKH�L�PHFFDQLVPL�VDQ]LRQDWRUL�DEELDQR�QDWXUD�DPPLQLVWUDWLYD��VDOYR�LO� FDVR� LQ� FXL� LO� IDWWR� QRQ� FRVWLWXLVFD� LOOHFLWR� SHQDOH�� /D� VDQ]LRQH� GHYH� SRWHU�HVVHUH�LUURJDWD�DQFKH�VH��SHU�UDJLRQL�FRQWLQJHQWL�R�SHU�FDXVH�QRQ�SUHYHGLELOL��LO�PDQFDWR� ULVSHWWR� GHL� OLPLWL� QRQ� GHWHUPLQL� GDQQL� DSSUH]]DELOL� DOO¶KDELWDW� H� DOOH�FRPXQLWj� XPDQH�� 4XHVWR� SULQFLSLR� SRWUHEEH� HVVHUH� LQWHJUDWR� QHO� GLVSRVLWLYR�GHOO¶DUWLFROR� ��� GHOOD� OHJJH� LQ� HVDPH�� FKH� JLj� SUHYHGH� LQL]LDOL� PHFFDQLVPL�VDQ]LRQDWRUL�,QILQH�� q� RSSRUWXQR� ULFRUGDUH� FKH� LO� UHFXSHUR� GHL� FRVWL� DWWUDYHUVR� OH� WDULIIH�HOHWWULFKH� DL� VHQVL� GHOOD� OHJJH� Q�� ������� q� VRWWRSRVWR� DO� YLQFROR� GHOOD� WDULIID�HOHWWULFD� XQLFD� QD]LRQDOH�� 4XHVWR� SULQFLSLR� SXz� HQWUDUH� LQ� FRQWUDGGL]LRQH� FRQ�
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O¶DXWRQRPLD�UHJLRQDOH�QHOOD�GHILQL]LRQH�GL� OLPLWL�DQFKH�SL��UHVWULWWLYL�ULVSHWWR�D�TXHOOL�QD]LRQDOL��OD�FXL�OHJLWWLPLWj�q�VWDWD�UHFHQWHPHQWH�ULFRQRVFLXWD�GDOOD�&RUWH�FRVWLWX]LRQDOH�� 1RQ� VDUHEEH� DFFHWWDELOH� FKH� L� FRVWL� FRQVHJXHQWL� D� QRUPDWLYH�UHJLRQDOL� SHU� LSRWHVL� DQFRUD� SL�� VHYHUH� GL� TXHOOH� FKH� OD� OHJJH� VL� SUHILJJH� GL�LQWURGXUUH�SHU�O¶LQWHUR�3DHVH�YHQLVVHUR�LPSXWDWL�DO�FRPSOHVVR�GHL�ULFDYL�WDULIIDUL��YHUUHEEH� PHQR� OD� QHFHVVDULD� FRUULVSRQGHQ]D� WHUULWRULDOH� IUD� SUHVWD]LRQL�DJJLXQWLYH�ULVSHWWR�D�VWDQGDUG�PLQLPL�H�ILQDQ]LDPHQWR�GHL�UHODWLYL�FRVWL�
x ,PSDWWR�GHO�ULVDQDPHQWR�VXOOH�WDULIIH�HOHWWULFKH
,O� FRVWR� GHJOL� LQYHVWLPHQWL� UHODWLYL� DOOD� UHDOL]]D]LRQH� GHL� SLDQL� GL� ULVDQDPHQWR�GHJOL� HOHWWURGRWWL� GLSHQGH� SULQFLSDOPHQWH� GDL� YDORUL� OLPLWH� SUHVL� D� ULIHULPHQWR��FKH�D�ORUR�YROWD�GHWHUPLQDQR�O¶DPSLH]]D�GHJOL�LQWHUYHQWL�QHFHVVDUL�LQ�WHUPLQL�GL�OLQHH�HOHWWULFKH��VRWWRVWD]LRQL�H�FDELQH�GL�WUDVIRUPD]LRQH�LQWHUHVVDWH�/D� YDOXWD]LRQH� SXQWXDOH� GL� TXHVWL� DVSHWWL� ULFKLHGH� WHPSL� DGHJXDWL� H� XQ� HVDPH�DSSURIRQGLWR�� 6H�� SHU� LSRWHVL�� VL� SUHQGRQR� D� ULIHULPHQWR� L� YDORUL� GL� DWWHQ]LRQH�SUHYLVWL� QHOOR� VFKHPD� GL� GHFUHWR� VXOOD� WXWHOD� GHOOD� SRSROD]LRQH�� OH� VWLPH�SUHOLPLQDUL� IRUPXODWH� GDOO¶(1(/� FLUFD� O¶HVWHQVLRQH� GHJOL� LQWHUYHQWL� GL�ULVDQDPHQWR�GHJOL� HOHWWURGRWWL�� GD�DWWXDUH� LQ�XQ�DUFR�GL����DQQL��YDULDQR�GD�XQ�PLQLPR� GL� �� FHQWHVLPR� GL� HXUR�N:K� � �FRUULVSRQGHQWH� DOO¶LSRWHVL� PLQLPD� GL�������� PLOLRQL� GL� HXUR� GL� LQYHVWLPHQWL�� H� XQ� PDVVLPR� GL� ���� FHQWHVLPL�N:K��FRUULVSRQGHQWH�DOO¶LSRWHVL�PDVVLPD�GL��������PLOLRQL�GL�HXUR�GL� LQYHVWLPHQWL���FLRq� DG�XQD�TXRWD�YDULDELOH� WUD� O¶���H� LO� ���SHU� FHQWR�GHOO¶DWWXDOH� FRVWR�PHGLR�GHOO¶HQHUJLD� HOHWWULFD� VXO� PHUFDWR� QD]LRQDOH�� 7DOL� VWLPH� VRQR� FRVWUXLWH�FRQVLGHUDQGR� LO� WDVVR� GL� UHPXQHUD]LRQH� GHO� FDSLWDOH� LQYHVWLWR� DSSOLFDWR�GDOO¶$XWRULWj� QHOOD� GHWHUPLQD]LRQH� GHL� FRVWL� ULFRQRVFLXWL� SHU� O¶DWWLYLWj� GL�WUDVPLVVLRQH� QHO� QXRYR� RUGLQDPHQWR� WDULIIDULR�� ,SRWL]]DQGR� XQ� DPPRUWDPHQWR�
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ULSDUWLWR� LQ� ��� DQQL�� FRUULVSRQGHQWL� DOOD� YLWD� XWLOH� VWLPDWD� GHOOH� OLQHH� GL�WUDVPLVVLRQH�� O¶LPSDWWR� VXO� FRVWR� PHGLR� GHOO¶HQHUJLD� HOHWWULFD� ULVXOWHUHEEH�FRPSUHVR�WUD�ò�H�ô��GL�FHQWHVLPR�N:K�4XHVWH�VWLPH�VL�ULIHULVFRQR�DOOD�YDOXWD]LRQH�HIIHWWXDWD�GDOO¶(1(/�SHU�L�VROL�FRVWL�GL� FDSLWDOH� GHJOL� LQWHUYHQWL� GL� ULPSLD]]R�� QRQ� LQFOXGRQR� L� FRVWL� RSHUDWLYL� FKH��UHODWLYDPHQWH�DOO¶DWWLYLWj�GL�WUDVPLVVLRQH��FRUULVSRQGRQR�D�FLUFD�OD�PHWj�GHL�FRVWL�ULFRQRVFLXWL�GDOO¶DWWXDOH� VLVWHPD�WDULIIDULR��6L� DJJLXQJRQR� L�SL�� HOHYDWL�FRVWL�GL�FRVWUX]LRQH� GHL� QXRYL� HOHWWURGRWWL� FKH� VL� UHQGHUHEEHUR� QHFHVVDUL� SHU� UHQGHUOL�ULVSRQGHQWL� DJOL� VWDQGDUG� GHILQLWL� GDOOD� OHJJH�� 6L� WUDWWHUHEEH� LQ� RJQL� FDVR� GL�LPSRUWL� GL� DPPRQWDUH� HVWUHPDPHQWH� ULOHYDQWH�� SDUL� D� ROWUH� VHL� YROWH� JOL�LQYHVWLPHQWL� PHGL� DQQXL� HIIHWWXDWL� GDOO¶(1(/� 6�S�$�� QHO� FRUVR� GHO� WULHQQLR�����������QHO�VHJPHQWR�GHOOD�WUDVPLVVLRQH�HG�HTXLYDOHQWL�D�FLUFD�LO����SHU�FHQWR�GL�TXHOOL�WRWDOL�QHO�PHGHVLPR�SHULRGR�*OL�LQWHUYHQWL�ULFKLHVWL�GDL�OLPLWL�SUHYLVWL�GDOOD�OHJJH�LQ�HVDPH�GHWHUPLQHUHEEHUR��GXQTXH�� XQ� XOWHULRUH� DJJUDYLR� GHO� JLj� FRQVLVWHQWH� FRVWR� PHGLR� VXO� PHUFDWR�QD]LRQDOH�ULVSHWWR�D�TXHOOR�GHJOL�DOWUL�SDHVL�HXURSHL��$�ILQH������LO�SUH]]R�PHGLR�GHOO¶HQHUJLD� HOHWWULFD� � VLD� DO� ORUGR�� VLD� DO� QHWWR� GHOOH� LPSRVWH� � SHU� OH� XWHQ]H�GRPHVWLFKH� HUD� LQ� ,WDOLD� GHO� ��� �� VXSHULRUH� D� TXHOOR� PHGLR� HXURSHR�� WDOH�SHUFHQWXDOH�VDOH�DO��������QHO�FDVR�GHOOH�XWHQ]H�LQGXVWULDOL�������FLUFD�DO�QHWWR�GHOOH� LPSRVWH�� VL� YHGD� OD� VRWWRVWDQWH� WDEHOOD���$�SDULWj� GL� DOWUH� FRQGL]LRQL�� WDOH�GLYDULR�ULVXOWHUHEEH�IRUWHPHQWH�DPSOLDWR�,Q�FRQFOXVLRQH��O¶$XWRULWj�ULWLHQH�RSSRUWXQR�VHJQDODUH�JOL�HIIHWWL�GLVWRUFHQWL�GHOOD�FRQFRUUHQ]D� FKH� VL� SURGXUUHEEHUR� VH� L� OLPLWL� IRVVHUR� SL�� DPEL]LRVL� GL� TXHOOL�LQGLFDWL� GDOOD� 5DFFRPDQGD]LRQH� GHOO¶8QLRQH� HXURSHD� LQ� PDWHULD� GL� OLPLWL� GL�HVSRVL]LRQH� DL� FDPSL� HOHWWURPDJQHWLFL� �5DFFRPDQGD]LRQH� VXOOD� OLPLWD]LRQH�GHOO¶HVSRVL]LRQH� GHO� SXEEOLFR� DL� FDPSL� HOHWWURPDJQHWLFL� IUD� ��+]� H� ����*+]��&40� ��������� ,O� VHUYL]LR� HOHWWULFR� q� DWWXDOPHQWH� VRJJHWWR� DG� XQD� SURIRQGD�ULRUJDQL]]D]LRQH� D� VHJXLWR� GHOO¶DWWXD]LRQH� GHOOD� GLUHWWLYD� HXURSHD� ������&(��
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DYYLDWD� FRQ� LO� GHFUHWR� OHJLVODWLYR� Q�� ������� 4XDORUD� L� FRVWL� GHOOD� UHWH� GL�WUDVPLVVLRQH� GHOO¶HQHUJLD� HOHWWULFD� IRVVHUR� JUDYDWL� GD� µRQHUL� GL� VLVWHPD¶�DJJLXQWLYL�ULVSHWWR�D�TXHOOL�FKH�LQFLGRQR�VXL�VLVWHPL�HOHWWULFL�GL�DOWUL�SDHVL�FKH�VL�OLPLWLQR� DG� RVVHUYDUH� L� OLPLWL� SUHYLVWL� GDOOD� 5DFFRPDQGD]LRQH� VXL� FDPSL�HOHWWURPDJQHWLFL��QH�GHULYHUHEEH�XQ�DJJUDYLR�QHL�FRVWL�GL�IRUQLWXUD�GHOO¶HQHUJLD�HOHWWULFD��FRQ�HIIHWWL�QHJDWLYL�SHU�OD�FRPSHWLWLYLWj�GHO�3DHVH�/¶DWWXD]LRQH�GHO�PHUFDWR� LQWHUQR� ULFKLHGH�� WUD� O¶DOWUR��GL� DUPRQL]]DUH� OH�QRUPH�DPELHQWDOL� SHU� HYLWDUH� FKH� HYHQWXDOL� DVLPPHWULH� QRUPDWLYH� VL� WUDGXFDQR� LQ�VTXLOLEUL� FRPSHWLWLYL� IUD� L� YDUL� VLVWHPL� HOHWWULFL�� ,QROWUH�� O¶LQWURGX]LRQH� GL�FRPSRQHQWL� DJJLXQWLYH� QHOOH� WDULIIH� WUDQVIURQWDOLHUH� UHQGHUHEEH� DQFRUD� SL��GLIILFLOH� LO� SHUVHJXLUH� �¶LQWURGX]LRQH� GL� XQ� FULWHULR� GL� SHGDJJLR� XQLFR� QHO�WUDVSRUWR�GHOO¶HOHWWULFLWj�LQ�DPELWR�FRQWLQHQWDOH�4XDORUD� LO� 3DUODPHQWR� ULWHQJD� GL� RULHQWDUVL� YHUVR� OLPLWL� SL�� VHYHUL� GL� TXHOOL�FRQWHQXWL� QHOOD� 5DFFRPDQGD]LRQH� HXURSHD�� O¶$XWRULWj� ULFKLDPD� �¶HVLJHQ]D� GL�YHULILFDUH�WDOL�OLPLWL�QRQ�VROR�DOOD�OXFH�GHOOH�FRQFOXVLRQL�UDJJLXQWH�GDOOD�ULFHUFD�VDQLWDULD�FRQGRWWD�GD�TXDOLILFDWL�RUJDQLVPL�LQWHUQL�H�LQWHUQD]LRQDOL��PD�DQFKH�GL�YDOXWDUH�LQ�YLD�SUHYHQWLYD�OD�FRQJUXLWj�GHL�FRVWL�GL�ULVDQDPHQWR��LQ�FRHUHQ]D�FRQ�TXDQWR�LQGLFDWR�QHOOD�UHFHQWLVVLPD�&RPXQLFD]LRQH�GHOOD�&RPPLVVLRQH�(XURSHD�VXO�µSULQFLSLR�SUHFDX]LRQDOH¶��&20��������$IILQFKp� LO� ULVDQDPHQWR� GHJOL� HOHWWURGRWWL� SRVVD� IRUQLUH� XQ¶RFFDVLRQH� SHU� JOL�DWWHVL� EHQHILFL� DPELHQWDOL�� q� GXQTXH� QHFHVVDULR� FKH� VL� DVVLFXULQR� FRQJUXLWj� HG�LQGLSHQGHQ]D� QHOOD� YDOXWD]LRQH� GHL� FRVWL� GHJOL� LQWHUYHQWL� H� JUDGXDOLWj� QHOOD�UHDOL]]D]LRQH�GHL�SLDQL�GL�LQYHVWLPHQWR�1HOOD� )LJXUD� ����� q� ULSRUWDWR� XQ� JUDILFR� FRPSDUDWLYR� GHO� FRVWR� GHOO¶HQHUJLD�HOHWWULFD�SHU�OH�XWHQ]H�LQGXVWULDOL�H�GRPHVWLFKH�QHL�SDHVL�HXURSHL��7UD�OH�1D]LRQL�SUHVH�LQ�HVDPH��O¶,WDOLD�KD�L�FRVWL�SL��DOWL��GRSR�OD 6YL]]HUD��SHU�O¶HQHUJLD�HOHWWULFD�DG�XVR� LQGXVWULDOH�H� VHJXH� OD�'DQLPDUFD�SHU�TXHOOL� UHODWLYL�DOO¶HQHUJLD�HOHWWULFD�DG�XVR�GRPHVWLFR�



���

$SSHQGLFH��/LQHH�GL�WUDVPLVVLRQH�
,� FDYL�XWLOL]]DWL�SHU� LO� WUDVSRUWR�GHOO¶HQHUJLD� HOHWWULFD��SHU�SRUWDUH� LO� VHJQDOH�GD�LUUDGLDUH�DOO¶DQWHQQD��GL�DOLPHQWD]LRQH�GHOOH�DSSDUHFFKLDWXUH�VLD�GRPHVWLFKH�VLD�LQGXVWULDOL�VRQR�OLQHH�GL�WUDVPLVVLRQH��OR�VFRSR�GHOOD�SULPD�SDUWH�GHOO¶DSSHQGLFH�q�IRUPXODUH�OD�WHRULD�VXOOH�OLQHH�GL�WUDVPLVVLRQH�3HU� GHILQL]LRQH� XQD� OLQHD� GL� WUDVPLVVLRQH q� XQ� VLVWHPD� IRUPDWR� GD� GXH� R� SL��FRQGXWWRUL�SDUDOOHOL�UDYYLFLQDWL��,Q�VHJXLWR�VDUj�WUDWWDWR�VSHFLILFDPHQWH�LO�FDVR�LQ�FXL�L�FRQGXWWRUL�VRQR�VROR�GXH��PD��FRPXQTXH��VRQR�GL�JUDQGH�LQWHUHVVH�SUDWLFR�

���
���������������������
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)LJXUD�������JUDILFR�FRPSDUDWLYR�GHO�FRVWR�GHOO¶HQHUJLD�HOHWWULFD�



���

DQFKH�TXHOOH� VLWXD]LRQL� LQ�FXL� L�FRQGXWWRUL�VRQR�DG�HVHPSLR� WUH�� LQ�TXHVWL�FDVL��LQIDWWL��q�LPSRUWDQWH�VWXGLDUH�JOL�HIIHWWL�GHOOD�GLDIRQLD�$OFXQL� HVHPSL� WLSLFL� GL� OLQHH� GL� WUDVPLVVLRQH� IRUPDWH� GD� GXH� FRQGXWWRUL� VRQR�LOOXVWUDWL�QHOOD�)LJXUD�$���

)LJXUD�$����HVHPSL�GL�OLQHH�GL�WUDVPLVVLRQH�
1HOOD� ILJXUD� �D�� q� UDSSUHVHQWDWD� XQD� VHPSOLFH� OLQHD� GL� WUDVPLVVLRQH� D� GXH� ILOL�SDUDOOHOL�� LQ� FXL� L� GXH� FRQGXWWRUL� VRQR� FLOLQGULFL� FRQ� VH]LRQH� FLUFRODUH��/¶DOLPHQWD]LRQH�GHOOD�OLQHD�q�FRVWLWXLWD�GD�XQD�VRUJHQWH�UDSSUHVHQWDWD�WUDPLWH�LO�



���

VXR� HTXLYDOHQWH� GL� 7KHYHQLQ�� HVVD� q� SHUFLz�PRGHOODWD� WUDPLWH� XQD� WHQVLRQH� GL�FLUFXLWR� DSHUWR� 96�W�� LQ� VHULH� DG� XQD� UHVLVWHQ]D� 56�� 4XHVWD� DOLPHQWD]LRQH� q�FRQQHVVD��PHGLDQWH�L�FRQGXWWRUL�GHOOD�OLQHD��DG�XQ�FDULFR�GL�UHVLVWHQ]D�5/�8Q�DOWUR�HVHPSLR�GL�OLQHD�GL�WUDVPLVVLRQH�D�GXH�ILOL�q�TXHOOR�GHOOD�ILJXUD��E���LQ�FXL�q�SUHVHQWH�XQ�VROR�FRQGXWWRUH�FLOLQGULFR��PHQWUH�O¶DOWUR�q�VWDWR�VRVWLWXLWR�GD�XQ� SLDQR� GL� PDVVD� �RYYLDPHQWH� PHWDOOLFR�� GL� GLPHQVLRQL� LGHDOPHQWH� LQILQLWH��7DOH�SLDQR�GL�PDVVD VYROJH�SHUFLz� OD� IXQ]LRQH�GL�FRQGXWWRUH� GL� ULWRUQR SHU� LO�VHJQDOH�� LO� TXDOH�� SDUWHQGR� GDOOD� VRUJHQWH�� UDJJLXQWH� LO� FDULFR� WUDPLWH� LO�FRQGXWWRUH�FLOLQGULFR��FRQGXWWRUH�GL�DQGDWD��$OWUR�FDVR�q�TXHOOR�GHOOD�ILJXUD��F���LQ�FXL�q�ULSRUWDWR�LO�FODVVLFR�FDYR�FRDVVLDOH��DG�HVHPSLR�XWLOL]]DWR�SHU�OD�FRQQHWWHUH�LO�WHOHYLVRUH�DOOD�SUHVD�79�GRPHVWLFD��,Q�TXHVWR� FDVR�� XQR� VFKHUPR� FLOLQGULFR� D� VH]LRQH� FLUFRODUH�� FDO]D�� UDFFKLXGH� XQ�FRQGXWWRUH� �GHWWR�FXRUH�� FKH�q� ORFDOL]]DWR� OXQJR� O¶DVVH�GHOOR� VFKHUPR�� LO�FXRUH�IXQJH� GD� FRQGXWWRUH� GL� DQGDWD� SHU� LO� VHJQDOH�� PHQWUH� OD� FDO]D� IXQJH� GD�FRQGXWWRUH�GL�ULWRUQR��&L�VRQR��G¶DOWUD�SDUWH��DOWUH�SRVVLELOL�UHDOL]]D]LRQL�GL�OLQHH�GL�WUDVPLVVLRQH�D�GXH�FRQGXWWRUL�� 'L� SDUWLFRODUH� LPSRUWDQ]D� VRQR� TXHOOH� FKH� DSSDUWHQJRQR� DOOD�FDWHJRULD�GHL�FLUFXLWL�VWDPSDWL��3&%��3ULQWHG�&LUFXLWL�%RDUG���1HOOD�)LJXUD�$���VRQR�ULSRUWDWL�WUH�SRVVLELOL�WLSRORJLH�



���

)LJXUD�$����HVHPSL�GL�OLQHH�GL�WUDVPLVVLRQH�FRQ�FLUFXLWL�VWDPSDWL�
1HOOD� ILJXUD� �D�� VL� QRWD� XQ� FRQGXWWRUH� FRQ� VH]LRQH� WUDVYHUVDOH� GL� IRUPD�UHWWDQJRODUH��SLVWD��SRVWR�VXOOD�VXSHUILFLH�VXSHULRUH�GL�XQ�VXEVWUDWR�GLHOHWWULFR��DG�HVHPSLR�OD�YHWURUHVLQD��H�SRL�XQ�SLDQR�GL�PDVVD�VLWXDWR�VXOOD�VXSHUILFLH�LQIHULRUH�GHOOR� VWHVVR� VXEVWUDWR�� /D� SLVWD UDSSUHVHQWD� LO� FRQGXWWRUH� GL� DQGDWD��PHQWUH� LO�SLDQR� GL� PDVVD� q� TXHOOR� SHU� LO� ULWRUQR� GHO� VHJQDOH�� 4XHVWR� WLSR� GL� OLQHD q�FRPXQHPHQWH� XWLOL]]DWD� SHU� LO� SURJHWWR� GL� FLUFXLWL� D� PLFURRQGH� H� YLHQH�GHQRPLQDWD�OLQHD�GL�WUDVPLVVLRQH�LQ�PLFURVWULVFLD�/D� ILJXUD� �E��PRVWUD� XQD� OLQHD� GL� WUDVPLVVLRQH� UHDOL]]DWD� GLUHWWDPHQWH� WUDPLWH�GXH� SLVWH�� XQD� GL� DQGDWD� HG� XQD� GL� ULWRUQR�� GHSRVLWDWH� VXOOD� VWHVVD� IDFFLD� GHO�VXEVWUDWR�GLHOHWWULFR�



���

1HO�FDVR�GL�ILJXUD��F���LQILQH��LQ�FXL�VL�XVDQR�DQFRUD�GXH�SLVWH��PD�GLVSRVWH�VXOOH�IDFFH�RSSRVWH�GHO�VXEVWUDWR��(¶�LPSRUWDQWH�VRWWROLQHDUH�OD�GLIIHUHQ]D�WUD�OH�FRQILJXUD]LRQL�GHOOD�)LJXUD�$���H�TXHOOH�GHOOD�)LJXUD�$���
x QHOOD�)LJXUD�$����UHODWLYD�DL�FLUFXLWL�VWDPSDWL��L�FRQGXWWRUL�VL�WURYDQR�LPPHUVL�LQ�XQ�PH]]R�FKH�QRQ�q�RPRJHQHR�ULVSHWWR�DOOD�SHUPHWWLYLWj�� LQIDWWL�� L�FDPSL�FKH�VL�VYLOXSSDQR�WUD�L�GXH�FRQGXWWRUL�VRQR�ORFDOL]]DWL�LQ�SDUWH�QHOO¶DULD��GRYH�ULVXOWD�0  �0���HG�LQ�SDUWH�QHO�VXEVWUDWR�GLHOHWWULFR��GRYH�0  �0U0� ��0��x DO� FRQWUDULR�� OH� FRQILJXUD]LRQL� LQ� )LJXUD� $��� UDSSUHVHQWDQR� OLQHH� D� GXH�FRQGXWWRUL�LQ�PH]]L�RPRJHQHL��LQ�SDUWLFRODUH��LO�PH]]R�q�JHQHUDOPHQWH�O¶DULD��,Q�HIIHWWL��SHUz��VH�L�FRQGXWWRUL IRVVHUR�ULFRSHUWL��FRPH�DYYLHQH�QHL�FDVL�UHDOL��GD�XQR� VWUDWR�GL� LVRODQWH�� GDUHEEHUR� DQFK¶HVVL� RULJLQH�D� OLQHH� LQ�PH]]L�QRQ�RPRJHQHL�� LQIDWWL�� LQ� TXHVWR� FDVR� L� FDPSL� VL� ORFDOL]]HUHEEHUR� LQ� SDUWH�QHOO¶LVRODQWH�HG�LQ�SDUWH�QHOO¶DULD�DG�HVVR�FLUFRVWDQWH�
x 3HU VHPSOLFLWj�� VL� IDUj� VHPSUH� ULIHULPHQWR� DOOD� SUHVHQ]D� GL� XQ� PH]]R�RPRJHQHR�FRVWLWXLWR�GDOO¶DULD��LO�FKH�VLJQLILFD�FKH�0  �0���TXLQGL�0U  ����H��  �����FLRq��U� ���,O� SUREOHPD� JHQHUDOH� GHOO¶DQDOLVL� GHOOH� OLQHH� GL� WUDVPLVVLRQH� D� GXH� FRQGXWWRUL�FRQVLVWH�QHO�GHWHUPLQDUH��LQ�WXWWL�L�SXQWL�GHOOD�OLQHD��OH�FRUUHQWL�QHL�FRQGXWWRUL�H�OH� WHQVLRQL� WUD� L� GXH� FRQGXWWRUL�� ,Q� SDUWLFRODUH�� FLz� FKH� KD�SL�� LPSRUWDQ]D� q� OD�YDOXWD]LRQH� GL� WDOL� FRUUHQWL� H� WHQVLRQL� LQ� FRUULVSRQGHQ]D� GHOOD� VRUJHQWH� HG� LQ�FRUULVSRQGHQ]D�GHO�FDULFR��RVVLD�DJOL�HVWUHPL�GHOOD�OLQHD�SURSULDPHQWH�GHWWD�



���

x (TXD]LRQL�GHOOH�OLQHH�GL�WUDVPLVVLRQH�
&RPH�VL�YHGUj�QHO�GHWWDJOLR��OH�HTXD]LRQL�FKH�UHJRODQR�OH�WHQVLRQL�H�OH�FRUUHQWL�DOO¶LQWHUQR� GL� XQD� OLQHD� GL� WUDVPLVVLRQH� VRQR� HTXD]LRQL� GLIIHUHQ]LDOL�� DOOH�GHULYDWH�SDU]LDOL��GHWWH�HTXD]LRQL�GHOOD� OLQHD�GL� WUDVPLVVLRQH��4XHVWH�HTXD]LRQL�FRVWLWXLVFRQR�LO�PRGHOOR SHU�OD�JHQHULFD�OLQHD�GL�WUDVPLVVLRQH��8Q�SULPR�DVSHWWR�GD� FRQVLGHUDUH� ULJXDUGD� OH� FDUDWWHULVWLFKH� GHL� FDPSL� HOHWWULFL� H� PDJQHWLFL� FKH�FLUFRQGDQR�L�FRQGXWWRUL�GL�XQD�OLQHD�GL�WUDVPLVVLRQH��/D�VWUXWWXUD�IRQGDPHQWDOH�GL�WDOL�FDPSL�q�TXHOOD�GL�XQ�FDPSR�HOHWWURPDJQHWLFR�WUDVYHUVDOH��7(0���TXHVWR�VLJQLILFD�FKH�L�YHWWRUL� (G ��LQWHQVLWj�GL�FDPSR�HOHWWULFR��HG� +G ��LQWHQVLWj�GL�FDPSR�PDJQHWLFR��QRQ�SUHVHQWDQR�PDL�FRPSRQHQWL�SDUDOOHOH�DOOD�OLQHD�GL�WUDVPLVVLRQH��4XLQGL��FRQVLGHUDQGR�OH�RQGH HOHWWURPDJQHWLFKH�FKH�VL�SURSDJDQR�LQ�XQD�OLQHD�H�VXSSRQHQGR�XQ�PRGR�7(0�GL� SURSDJD]LRQH�� YXRO� GLUH� FKH� L�YHWWRUL�GL� FDPSR�VRQR� WUDVYHUVDOL� ULVSHWWR� DOOD� GLUH]LRQH� GL� SURSDJD]LRQH�� 1HO� VHJXLWR� VL�FRQVLGHUHUDQQR�VROR�OLQHH�GL�WUDVPLVVLRQH�XQLIRUPL��XQD�OLQHD�GL�WUDVPLVVLRQH�q�XQLIRUPH� TXDQGR� OD� JHRPHWULD� GHOOD� VH]LRQH� WUDVYHUVDOH�� LQWHVD� FLRq� FRPH� OD�VH]LRQH�WUDVYHUVDOH�VLD�GHL�FRQGXWWRUL�VLD�GHO�GLHOHWWULFR��ULPDQH�LQYDULDWD�LQ�RJQL�SXQWR� GHOOD� OLQHD� VWHVVD�� 3HU� SRWHU� ULFDYDUH� OH� HTXD]LRQL� GHOOD� OLQHD� GL�WUDVPLVVLRQH��VL�VXSSRQH�GL�RULHQWDUH�L�GXH�FRQGXWWRUL�GHOOD�OLQHD�OXQJR�O¶DVVH�]�GL�XQ�VLVWHPD�GL�FRRUGLQDWH�FDUWHVLDQH��7DQWR�SHU�ILVVDUH�OH�LGHH��VL�SXz�SHQVDUH�DG� XQD� OLQHD� GHO� WLSR� ULSRUWDWR� QHOOD� )LJXUD� $���� DQFKH� VH� L� ULVXOWDWL� FKH� VL�RWWHUUDQQR�VDUDQQR�GHO�WXWWR�JHQHUDOL��YDOLGL�SHU�TXDOVLDVL�FDVR�



���

)LJXUD�$����JHQHULFR�PRGHOOR�GL�OLQHD�GL�WUDVPLVVLRQH�
/¶DVVH� ]� q� SDUDOOHOR� DL� GXH� FRQGXWWRUL�� SHU� FXL� JOL� DVVL� [� HG� \� GHILQLVFRQR� XQ�SLDQR�RUWRJRQDOH��WUDVYHUVDOH��DL�FRQGXWWRUL�VWHVVL��6L�VXSSRQJD�GL DSSOLFDUH�DOOD�OLQHD�XQD�FRUUHQWH�HG�XQD�WHQVLRQH�FRVWDQWL�QHO�WHPSR��/D�WHQVLRQH�SUHVHQWH�WUD�L�GXH� FRQGXWWRUL� GHWHUPLQHUj� OD� FRPSDUVD� GL� FDULFKH� VXOOD� VXSHUILFLH� GHL� ILOL�� OH�TXDOL�TXLQGL�JHQHUHUDQQR�XQ�FDPSR�HOHWWULFR� �W�]�(7G GLUHWWR�GD XQ�FRQGXWWRUH�DOO¶DOWUR��,QROWUH��OD�FRUUHQWH�FKH�FLUFROD�LQ�XQ�FRQGXWWRUH�H�WRUQD�LQGLHWUR�WUDPLWH�O¶DOWUR�FUHD�XQ�FDPSR�PDJQHWLFR� �W�]�+7G FKH�FLUFRQGD�FLDVFXQ�ILOR�
3HU� LO� PRPHQWR� VL� LSRWL]]D� FKH� OD� OLQHD� VLD� LQILQLWDPHQWH� HVWHVD�� TXHVWRJDUDQWLVFH� FKH� QRQ� QDVFDQR� SHUWXUED]LRQL� VXL� FDPSL� GRYXWH� DJOL� HVWUHPL�GHOOD�OLQHD�VWHVVD��SHU�FXL� L� FDPSL�HOHWWULFR�H�PDJQHWLFR��QHOO¶LSRWHVL�GL�PRGR�7(0��JLDFFLRQR�QHO�SLDQR� >[�\@�H� VRQR� WUDVYHUVDOL� ULVSHWWR�DOO¶DVVH�GHOOD� OLQHD�� LO� FKH�JLXVWLILFD�LO�SHGLFH�³7´�XVDWR�SHU�LQGLFDUH�WDOL�FDPSL�6L�RVVHUYL� FKH�TXHVWR�GLVFRUVR� ULVXOWD� VHPSUH�PHQR�YDOLGR�DOO¶DXPHQWDUH�GHOOD�IUHTXHQ]D�GHOOD�WHQVLRQH�H�GHOOD�FRUUHQWH��LQIDWWL�L�FDPSL�PDQWHUUDQQR�OD�VWUXWWXUD�WUDVYHUVDOH� ILQR� DG� XQD� IUHTXHQ]D� OLPLWH�� IUHTXHQ]D� GL WDJOLR� LQIHULRUH� DO� GL�VRSUD�GHOOD�TXDOH�PRGL�GL�RUGLQH�VXSHULRUH��DQDORJKL�D�TXHOOL�GHOOH�JXLGH�G¶RQGD��FRPLQFLDQR� D� SURSDJDUVL� LQVLHPH� DO� PRGR� 7(0�� 3HU� OH� OLQHH� GL� GLPHQVLRQL�



���

RUGLQDULH�� TXHVWL� PRGL� GL� RUGLQH� VXSHULRUH� GLYHQWDQR� VLJQLILFDWLYL� VROR� SHU�IUHTXHQ]H�SDUWLFRODUPHQWH�DOWH��GHOO¶RUGLQH�GHL�*+]���SHU�FXL�VDUDQQR�WUDVFXUDWH�LQ� TXHVWR� FRQWHVWR�� FRQWLQXDQGR� D� ULWHQHUH� FKH� O¶XQLFR� PRGR� SUHVHQWH� VLD� LO�PRGR�7(0�
x 'HILQL]LRQH�GL�WHQVLRQH�H�FRUUHQWH
6WDELOLWR� LO� WLSR� GL�PRGL� FKH� VL� SURSDJDQR� QHOOD� OLQHD�� q� SRVVLELOH� GHILQLUH�� LQ�PRGR�XQLYRFR��OD�WHQVLRQH�H�OD�FRUUHQWH�SHU�OD�OLQHD�
x OD�WHQVLRQH WUD�L�FRQGXWWRUL�q�UHJRODWD�GDOOD�VHJXHQWH�OHJJH�

�G(�W�]�9
9& 7³ x� AGG

GRYH� &9 q� XQ� TXDOVLDVL� SHUFRUVR� FKH� FROOHJKL� L� GXH� ILOL� GHOOD� OLQHD� H� FKH�DSSDUWHQJD�DO�SLDQR�WUDVYHUVDOH�>[�\@�
x OD� FRUUHQWH FKH� DWWUDYHUVD� LO� JHQHULFR� FRQGXWWRUH� q� UHJRODWD� GDOOD� OHJJH� FKH�VHJXH�

³ x &W 7 �G+�W�]�, AGG

GRYH�&W q�XQ�TXDOVLDVL�SHUFRUVR�FKH�FLUFRQGD�LO�FRQGXWWRUH�H�FKH�DSSDUWLHQH�DO�SLDQR�WUDVYHUVDOH�>[�\@�



���

6L� RVVHUYL� FKH� O¶DUELWUDULHWj� QHOOD� VFHOWD� GL� &9 H� &W UHQGH� XQLYRFKH� OH� GXH�GHILQL]LRQL� IRUQLWH�� 8Q¶DOWUD� RVVHUYD]LRQH� q� UHODWLYD� DOOD� FRUUHQWH�� SHU� RJQL�VH]LRQH� GHOOD� OLQHD�� OH� FRUUHQWL� OXQJR� L� GXH� ILOL� KDQQR�XJXDO�PRGXOR�PD�YHUVR�RSSRVWR�� TXHVWD� SURSULHWj� q� TXHOOD� FKH� GHILQLVFH� OD� FRUUHQWH� GL� PRGR�GLIIHUHQ]LDOH��LQ�HIIHWWL��SXz�HVLVWHUH�DQFKH�XQ¶DOWUD�FRUUHQWH�OXQJR�L�GXH�ILOL��FKH�KD� PRGXOR� H� YHUVR� XJXDOL� VX� HQWUDPEL�� q� OD� FRUUHQWH� GL� PRGR� FRPXQH�� /H�HTXD]LRQL� GHOOH� OLQHH� GL� WUDVPLVVLRQH�PHWWRQR� LQ� HYLGHQ]D� VROR� OD� FRUUHQWH� GL�PRGR�GLIIHUHQ]LDOH��SHU�FXL�VL�FRQFHQWUHUj�OD�WUDWWD]LRQH�VROR�VX�GL�HVVD��6L�QRWL��LQROWUH�� FKH� VLD� OD� WHQVLRQH� VLD� OD� FRUUHQWH� VRQR� IXQ]LRQL� VLD� GHOOD� SRVL]LRQH� ]�OXQJR� OD� OLQHD� VLD� GHO� WHPSR� W�� 4XHVWR� VLJQLILFD� FKH�� ILVVDWR� XQ� LVWDQWH� GL�RVVHUYD]LRQH��q�SRVVLELOH�RVVHUYDUH�XQ�DQGDPHQWR�GL�9�HG�,�OXQJR�OD�OLQHD��FLRq�DO�YDULDUH�GL�]���FRVu�FRPH��ILVVDWD�XQD�VH]LRQH�]�GHOOD�OLQHD��VL�SXz�RVVHUYDUH�LQ�VXD�FRUULVSRQGHQ]D�XQ�DQGDPHQWR�WHPSRUDOH�GL�9�HG�,�
x (TXD]LRQL�GHOOH�OLQHH�GL�WUDVPLVVLRQH
/H� SUHPHVVH� GHL� SUHFHGHQWL� SDUDJUDIL� FRQVHQWRQR� GL� DQGDUH� D� GHWHUPLQDUH� OD�GLVWULEX]LRQH� GL� FRUUHQWH�� OD� GLIIHUHQ]D� GL� SRWHQ]LDOH� H� OD� SRWHQ]D� WUDVIHULWD� LQ�XQD�OLQHD�GL�WUDVPLVVLRQH�(VLVWRQR� GLYHUVL� PHWRGL� SHU� DIIURQWDUH� TXHVWR� SUREOHPD�� HVVL� SRVVRQR� HVVHUHUDJJUXSSDWL�VRVWDQ]LDOPHQWH�LQ�GXH�JUXSSL��PHWRGL�EDVDWL�VXOOD�³WHRULD�GHOOH�UHWL�HOHWWULFKH´� H� PHWRGL� FKH� GHULYDQR� GDOOD� ³WHRULD� GHOO¶HOHWWURPDJQHWLVPR´�� 1HO�VHJXLWR� YHUUj� DSSOLFDWR� XQ� PHWRGR� EDVDWR� VXOOD� WHRULD� GHOOH� UHWL� HOHWWULFKH�� 6L�FRQVLGHUL��GXQTXH��XQD�JHQHULFD� OLQHD�GL� WUDVPLVVLRQH�XWLOL]]DWD�SHU�LO� WUDVSRUWR�GHOO¶HQHUJLD�HOHWWULFD�GD�XQ�JHQHUDWRUH�YHUVR�XQ�FDULFR��'DWR�FKH�QRQ�VL�LQWHQGH�VYROJHUH� XQD� DQDOLVL� GL� WLSR� HOHWWURPDJQHWLFR�� OD� QDWXUD� GHOOD� OLQHD� SXz� HVVHUH�



���

TXDOXQTXH��QHO�VHQVR�FKH�SRWUj�WUDWWDUVL�GL�XQ�FDYR�FRDVVLDOH��GL�XQD�ILEUD�RWWLFD��GL� XQD� OLQHD� ELILODUH� H� FRVu� YLD�� 3HU� VHPSOLFLWj� GL� VFKHPDWL]]D]LRQH�� VDUj�FRQVLGHUDWR�XQ�FRQGXWWRUH�GL�DQGDWD SDUDOOHOR�DG�XQ�SLDQR�GL�PDVVD DYHQWH� OD�IXQ]LRQH�GL�FRQGXWWRUH�GL�ULWRUQR� )LJXUD�$����

)LJXUD�$����JHQHULFD�OLQHD�GL�WUDVPLVVLRQH�
4XHVWD�OLQHD�DYUj�XQD�OXQJKH]]D�SDUL�DOOD�GLVWDQ]D�WUD�LO�JHQHUDWRUH�HG�LO�FDULFR�DOLPHQWDWR��,O�JHQHUDWRUH�IRUQLVFH�XQD�WHQVLRQH�DG�XQ�FDSR�GHOOD�OLQHD�OD�TXDOH�VL�SURSDJD�OXQJR�OD�OLQHD�ILQR�D�JLXQJHUH�DO�FDULFR��6L�YXROH�VWDELOLUH�LQ�FKH�PRGR�VL� SURSDJD� WDOH� WHQVLRQH� H�� RYYLDPHQWH�� LQ� FKH� PRGR� VL� SURSDJD� OD� FRUUHQWH�HOHWWULFD�FKH�GD�HVVD�GHULYD�'DWR�FKH�OD�SURSDJD]LRQH�DYYLHQH�LQWXLWLYDPHQWH�GDO�JHQHUDWRUH�YHUVR�LO�FDULFR��VL�VWDELOLVFH��SHU�LO�PRPHQWR��FRPH�GLUH]LRQH�GL�ULIHULPHQWR�TXHOOD�SDUDOOHOD�DOOD�OLQHD�H�RULHQWDWD�LQ�GLUH]LRQH�GHO�FDULFR�
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)LJXUD�$����PRGHOOR�GHOOH�OLQHD�GL�WUDVPLVVLRQH�FRQ�OD�GLUH]LRQH�GL�ULIHULPHQWR�
'RSR� DYHU� GHILQLWR�� LQ� PRGR� XQLYRFR�� OD� WHQVLRQH� H� OD� FRUUHQWH�� q� SRVVLELOH�FRQVLGHUDUH�XQ�WUDWWR�LQILQLWHVLPR�GHOOD�OLQHD��VXSSRVWR�GL�OXQJKH]]D�G]��H�VL�SXz�DVVRFLDUH�DG�HVVR�XQ�PRGHOOR�FLUFXLWDOH�D�SDUDPHWUL�FRQFHQWUDWL��3HU�FRVWUXLUH�TXHVWR� PRGHOOR� ELVRJQD� IDUH� DOFXQH� FRQVLGHUD]LRQL�� OD� OLQHD� GL� WUDVPLVVLRQH��HVVHQGR�FRVWLWXLWD�GD�PDWHULDOL�FRQGXWWRUL�q�FDUDWWHUL]]DWD�GD�XQD�UHVLVWHQ]D�SHU�XQLWj�GL�OXQJKH]]D�H�GD�XQ�LQGXWWDQ]D�SHU�XQLWj�GL�OXQJKH]]D�
x OD� UHVLVWHQ]D� UDSSUHVHQWD� OD� FRUUHQWH� GL� FRQGX]LRQH� FKH� IOXLVFH� WUD� L� GXH�FRQGXWWRUL�
x O¶LQGXWWDQ]D�WLHQH�FRQWR�GHO�FDPSR�PDJQHWLFR�FKH��JHQHUDWR�GDOOD�FRUUHQWH�GL�FRQGX]LRQH��DWWUDYHUVD�OD�UHJLRQH�FRPSUHVD�WUD�L�GXH�FRQGXWWRUL�VWHVVL��4XHVWD�LQGXWWDQ]D�� TXLQGL�� UDSSUHVHQWD� OD� VSLUD� IRUPDWD� GDOO¶LQVLHPH� GHL� GXH�FRQGXWWRUL�
,QGLFDQGR�FRQ�U OD�³UHVLVWHQ]D�SHU�XQLWj�GL�OXQJKH]]D´�H�FRQ�A ³O¶LQGXWWDQ]D�SHU�XQLWj� GL� OXQJKH]]D´�� DOORUD� LO� WUDWWR� GL� OLQHD� G]� VDUj� FDUDWWHUL]]DWR� GD� XQD�UHVLVWHQ]D� G]U5  H� GD� XQD� LQGXWWDQ]D� �G]/ A /R� VFKHPD� GHO� FLUFXLWR�HTXLYDOHQWH�q�UDSSUHVHQWDWR�LQ�)LJXUD�$���
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)LJXUD�$����FLUFXLWR�HTXLYDOHQWH�SHU�XQ�WUDWWR�LQILQLWHVLPR�GL�OLQHD�GL�WUDVPLVVLRQH�
/D�UHVLVWHQ]D�H�O¶LQGXWWDQ]D�VRQR�GXH�SDUDPHWUL�FKH�WHQJRQR�FRQWR�GHJOL�³HIIHWWL�ORQJLWXGLQDOL´� QHOOD� OLQHD�� VRQR� SUHVHQWL�� SHUz�� DQFKH� JOL� ³HIIHWWL� WUDVYHUVDOL´��GRYXWL� DO� FDPSR� HOHWWULFR� FKH� FLUFRQGD� L� GXH� FRQGXWWRUL� SRVWL� LQ� SDUDOOHOR� D�VYLOXSSDUH�GHJOL�HIIHWWL�FDSDFLWLYL��LQGLFDWD��DOORUD��FRQ�F�OD�³FDSDFLWj�SHU�XQLWj�GL� OXQJKH]]D´� GHOOD� OLQHD�� HVVD� UDSSUHVHQWD� OD� FRUUHQWH� GL� VSRVWDPHQWR� FKH�IOXLVFH� WUD� L� FRQGXWWRUL�� OD� TXDOH� q� SUHVHQWH� SHU� TXDOVLDVL�PH]]R� LQWHUSRVWR� WUD�HVVL��VLD�FRQ�SHUGLWH�VLD�VHQ]D�SHUGLWH��'DWR�FKH�VL�q�VXSSRVWD�OD�OLQHD�XQLIRUPH��OD� FDSDFLWj� SHU� XQLWj� GL� OXQJKH]]D� q� OD� VWHVVD� SHU� RJQL� SXQWR� GHOOD� OLQHD�� $O�FRQWUDULR�� VH� OD� OLQHD�QRQ� IRVVH�XQLIRUPH��SHU� HIIHWWR� GHOOD� VH]LRQH� WUDVYHUVDOH�YDULDELOH��� OD�FDSDFLWj� ULVXOWHUHEEH� IXQ]LRQH�GHOOD�SRVL]LRQH� OXQJR� OD� OLQHD��SHU�FXL� VDUHEEH� F�  � F�]��� LQ� GHILQLWLYD�� LQ� EDVH� DOOH� LSRWHVL�� LO� WUDWWR� G]� VDUj�FDUDWWHUL]]DWR�DQFKH�GD�XQD�FDSDFLWj�&� �FG]��SHU�FXL� OR�VFKHPD�HTXLYDOHQWH�q�UDSSUHVHQWDWR�LQ�)LJXUD�$���VHJXHQWH�
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)LJXUD�$����VFKHPD�HTXLYDOHQWH�FRQ�OD�FDSDFLWj�SHU�XQLWj�GL�OXQJKH]]D�
/D�FDSDFLWj� LQVHULWD� q�YDOLGD�VROR�QHO�FDVR� LQ�FXL� LO�GLHOHWWULFR�FRPSUHVR� WUD� OD�OLQHD� H� OD� WHUUD� SUHVHQWL� FRQGXFLELOLWj� QXOOD�� LQ� SUDWLFD� FL� VRQR� IHQRPHQL� FKH�UHQGRQR�OD�FRQGXFLELOLWj�QRQ�QXOOD��SHU�FXL�LO�GLHOHWWULFR�SUHVHQWD�GHOOH�SHUGLWH��SHU�WHQHUQH�FRQWR��EDVWD�LQVHULUH�LQ�SDUDOOHOR�DOOD�FDSDFLWj�XQD�UHVLVWHQ]D�5� �UG]��SHU�GLVWLQJXHUH�TXHVWD�UHVLVWHQ]D�GDOOD�SUHFHGHQWH�VRQR�DSSOLFDWL� L�SHGLFL�³�´�H�³�´�FRPH�PRVWUDWR�LQ�)LJXUD�$���

)LJXUD�$����PRGHOOR�FLUFXLWDOH�HTXLYDOHQWH�GHO�WUDWWR�G]�GL�OLQHD�FRQVLGHUDWR�
4XHVWR�� GXQTXH�� q� LO� PRGHOOR� FLUFXLWDOH� HTXLYDOHQWH� DWWUDYHUVR� LO� TXDOH� q�SRVVLELOH� GHVFULYHUH� OD� SURSDJD]LRQH� GHOO¶RQGD� GL� WHQVLRQH� H� GHOO¶RQGD� GL�FRUUHQWH� DWWUDYHUVR� O¶HOHPHQWR� LQILQLWHVLPR� G]� GHOOD� OLQHD� GL� WUDVPLVVLRQH�
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FRQVLGHUDWD��,Q�JHQHUDOH�OD�OLQHD�GL�WUDVPLVVLRQH�VDUj�FRVWLWXLWD�GD�XQD�FDVFDWD�GL�FLUFXLWL�GL�TXHVWR�WLSR�H�WHUPLQDWD�DG�XQ�HVWUHPR�GDOOD�VRUJHQWH��FRVWLWXLWD�GD�XQ�JHQHUDWRUH� GL� WHQVLRQH� LQ� VHULH� DG� XQD� UHVLVWHQ]D�� HG� DOO¶DOWUR� GDO� FDULFR��UHVLVWHQ]D��6L�QRWD�FKH�QRQ�q�VWDWD�SRVWD�QHVVXQD�LSRWHVL�VXO�WLSR�GL�VHJQDOH�FKH�YD� DG� HFFLWDUH� OD� OLQHD� GL� WUDVPLVVLRQH�� SHU� FXL� QRQ� q� SRVVLELOH� WUDUUH� QHVVXQD�FRQFOXVLRQH� FLUFD� LO� UHJLPH� GL� FRUUHQWH� H� GL� WHQVLRQH� FKH� VL� LQVWDXUD� OXQJR� OD�OLQHD��5LVXOWHUj��LQROWUH��GL�QRWHYROH�LQWHUHVVH�LO�FDVR�LQ�FXL�O¶HFFLWD]LRQH�q�GL�WLSR�VLQXVRLGDOH� LVRIUHTXHQ]LDOH�� LQ� TXHVWR� FDVR�� LQIDWWL�� XQD� YROWD� UDJJLXQWD� XQD�FRQGL]LRQH� GL� UHJLPH�� HVDXULWL�� FLRq�� WXWWL� L� SRVVLELOL� IHQRPHQL� WUDQVLWRUL�� OH�FRUUHQWL�H�OH�WHQVLRQL�VRQR�D�ORUR�YROWD�GL�WLSR�VLQXVRLGDOH��,Q�TXHVWD�FRQGL]LRQH�GL� IXQ]LRQDPHQWR�� L� TXDWWUR� HOHPHQWL� FLUFXLWDOL� LQWURGRWWL� SRVVRQR� HVVHUH�VRVWLWXLWL� FRQ� OH� ULVSHWWLYH� LPSHGHQ]H�� LO� FKH� FRQVHQWH� GL� VHPSOLILFDUH� WXWWR� LO�FLUFXLWR� H� GL� ULFDYDUH� LO� PRGHOOR� HOHWWULFR� GHILQLWLYR�� FRVu� FRPH� PRVWUDWR� LQ�)LJXUD�$���

)LJXUD�$����PRGHOOR�HOHWWULFR�GHOO¶HOHPHQWR�G]�DSSDUWHQHQWH�DOOD�OLQHD�GL�WUDVPLVVLRQH�



���

1HO�TXDOH�VL�q�SRVWR
��MU�] �� AZ� �

��FMU� �\�] ��
� Z�  �
�

7RUQDQGR�DO�FDVR�GL�XQ�UHJLPH�JHQHULFR��VL�QRWD�FKH�LO�PRGHOOR�FLUFXLWDOH�FXL�VL�q�SHUYHQXWL� q� LO� FODVVLFR� GRSSLR� ELSROR� R� ³HOHPHQWR� ELSRUWD´�� 9�]�� W�� HG� ,�]�� W��VLDQR�� DOORUD�� OD� WHQVLRQH� H� OD� FRUUHQWH� DOOD� SRUWD� GL� LQJUHVVR�� FLRq� LQ�FRUULVSRQGHQ]D� GHOOD� JHQHULFD� VH]LRQH� ]�� H� 9�]�G]�� W�� H� ,�]�G]�� W�� VLDQR� OD�WHQVLRQH�H�OD�FRUUHQWH�DOOD�SRUWD�GL�XVFLWD��FLRq�LQ�FRUULVSRQGHQ]D�GHOOD�VH]LRQH�]��� G]�� (QWUDPEH� TXHVWH� FRSSLH� GL� WHQVLRQH� H� FRUUHQWH� VRQR� IXQ]LRQL� DQFKH� GHO�WHPSR��/R� VFRSR�q� WURYDUH� OH� HTXD]LRQL� FKH� OHJDQR� OH� WHQVLRQL�H� OH�FRUUHQWL� LQ�FRUULVSRQGHQ]D� GHOOH� VH]LRQL� ]� H� ]� �� G]�� $SSOLFDQGR� EDQDOPHQWH� OH� OHJJL� GL�.LUFKRII��VL�ULFDYD�TXDQWR�VHJXH
��W�]�,WG]�W�]�,G]U�W�]�9�W�G]]�9 � ww������ �� A

��W�G]]�9WG]F�W�G]]�9G]J�W�]�,�W�G]]�, � �ww������� ��
/D�SULPD�HTXD]LRQH�UDSSUHVHQWD�OD�GLIIHUHQ]D�WUD�OD�WHQVLRQH�LQ�XVFLWD�H�TXHOOD�LQ�LQJUHVVR��OD�VHFRQGD�HTXD]LRQH�UDSSUHVHQWD�OD�GLIIHUHQ]D�WUD�OD�FRUUHQWH�LQ�XVFLWD�H�TXHOOD�LQ�LQJUHVVR��$IILQFKp�TXHVWR�PRGHOOR�FLUFXLWDOH�D�SDUDPHWUL�FRQFHQWUDWLVLD� YDOLGR�� RFFRUUH� FKH� OD� OXQJKH]]D� G]� VLD� HOHWWULFDPHQWH� FRUWD� ULVSHWWR� DOOD�OXQJKH]]D� G¶RQGD�� ,PSOLFLWDPHQWH� VL� VWD� VXSSRQHQGR� FKH� O¶HFFLWD]LRQH� GHOOD�
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OLQHD�VLD�GL�WLSR�SHULRGLFR��RVVLD�RWWHQXWD�FRPH�XQD�VRYUDSSRVL]LRQH�GL�VLQXVRLGL�D�YDULH�IUHTXHQ]H��'L�FRQVHJXHQ]D�SHU�VWDELOLUH�OD�OXQJKH]]D�HOHWWULFD�GHOOD�OLQHD�ELVRJQD� IDU� ULIHULPHQWR�DOOD� OXQJKH]]D�G¶RQGD�PLQRUH�� RVVLD�D�TXHOOD�DVVRFLDWD�DOOD� IUHTXHQ]D� GL� XWLOL]]R� SL�� DOWD�� LQIDWWL� VH� OD� OLQHD� ULVXOWD� HOHWWULFDPHQWH� SL��FRUWD�ULVSHWWR�DOOD�OXQJKH]]D G¶RQGD�SL��SLFFROD��OR�VDUj�GL�FHUWR�DQFKH�ULVSHWWR�DOOH� OXQJKH]]H� G¶RQGD� PDJJLRUL�� DVVRFLDWH� DOOH� IUHTXHQ]H� SL�� EDVVH�� 'L�FRQVHJXHQ]D�ELVRJQD�VXSSRUUH�FKH�VLD� �G]o �3ULPD� GL� IDUH� TXHVWD� LSRWHVL�� QHOOH� XOWLPH� GXH� HTXD]LRQL� GLYLGLDPR� SULPR� H�VHFRQGR�PHPEUR�SHU�G]��ULVXOWD
��W�]�,W�W�]�,UG] �W�]�9�W�G]]�9 � ww���� �� A
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&DOFRODQGR� LO� OLPLWH� SHU� �G]o SHU� HQWUDPEL� L� PHPEUL� GL� HQWUDPEH� OH�HTXD]LRQL��DO�SULPR�PHPEUR�GL�RJQL�HTXD]LRQH�VL�RWWHQJRQR�GXH�GHULYDWH��OLPLWL�GHL� ULVSHWWLYL� UDSSRUWL� LQFUHPHQWDOL��PHQWUH�DO�VHFRQGR�PHPEUR� OH� WHQVLRQL�H� OH�FRUUHQWL�DOOD�VH]LRQH�]�WHQGRQR�D�FRLQFLGHUH�FRQ�TXHOOH�DOOD�VH]LRQH�]���G]��FLRq
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4XHVWR� VLVWHPD� DFFRSSLDWR� GL� HTXD]LRQL� GLIIHUHQ]LDOL� DOOH� GHULYDWH� SDU]LDOL� GHO�SULPR�RUGLQH�UDSSUHVHQWD�OH�HTXD]LRQL�GHOOH�OLQHH�GL�WUDVPLVVLRQH�
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6L� RVVHUYD� FKH� OH� HTXD]LRQL� DSSHQD� ULFDYDWH� VRQR� GHO� WXWWR� JHQHUDOL�� WXWWDYLD��VSHVVR� q� XWLOH� IDU� ULIHULPHQWR� DO� FDVR� SDUWLFRODUH� UHODWLYR� DOOH� OLQHH� GL�WUDVPLVVLRQH�VHQ]D�SHUGLWH�� VRQR� WDOL�TXHOOH� OLQHH� LQ�FXL�QRQ�FL�VRQR�SHUGLWH�GL�SRWHQ]D�Qp�DOO¶LQWHUQR�GHL�FRQGXWWRUL��TXLQGL�U�� ����Qp�DOO¶LQWHUQR�GHO�GLHOHWWULFR�GL� VHSDUD]LRQH��TXLQGL�J�� ��� O¶LSRWHVL�GL� OLQHH�GL� WUDVPLVVLRQH�VHQ]D�SHUGLWH�q�XWLOH� LQ� TXDQWR� SHUPHWWH� GL� RWWHQHUH� UDJLRQHYROL� DSSURVVLPD]LRQL� GHL� ULVXOWDWL�HVDWWL�H��DOOR�VWHVVR�WHPSR��VHPSOLILFD�PROWR�L�FDOFROL�/H� HTXD]LRQL� GHOOH� OLQHH� GL� WUDVPLVVLRQH� ULFDYDWH� VRQR� UHODWLYH� D� OLQHH� GL� WLSR�TXDOXQTXH�� FLRq� OD� VWUXWWXUD� GHOOH� HTXD]LRQL� ULPDQH� LQYDULDWD� TXDOVLDVL� VLD� OD�QDWXUD� GHOOD� OLQHD� D� GXH� FRQGXWWRUL�� O¶LQIOXHQ]D� GHO� WLSR� GL� OLQHD� VXEHQWUD� QHL�YDORUL�GHL�SDUDPHWUL�SHU�XQLWj�GL�OXQJKH]]D��U���F�� A H�J���7XWWH�OH�LQIRUPD]LRQL�DVVRFLDWH�DOOD�JHRPHWULD�GHOOD�VH]LRQH�WUDVYHUVDOH��DO�WLSR�GL�GLHOHWWULFR�HG�DO�WLSR�GL�FRQGXWWRUL��LQIRUPD]LRQL�FKH�FLRq�VRQR�SURSULH�GL�XQD�SDUWLFRODUH�OLQHD��VRQR�FRQWHQXWH�VROWDQWR�QHL�SDUDPHWUL�SHU�XQLWj�GL�OXQJKH]]D�
x 6ROX]LRQH�QHO�GRPLQLR�GHO�WHPSR�
5LFDYDWH� OH�HTXD]LRQL�GHOOH� OLQHH�GL� WUDVPLVVLRQH�� LO�SDVVR�VXFFHVVLYR�q� OD� ORUR�ULVROX]LRQH�� LQ� PRGR� GD� WURYDUH� FRPH� YDULDQR�� ULVSHWWR� DO� WHPSR� HG� DOOD�SRVL]LRQH�� OH� IRUPH� G¶RQGD� GHOOD� WHQVLRQH� 9�]�W�� WUD� L� GXH� FRQGXWWRUL� H� GHOOD�FRUUHQWH� ,�]�W�� QHL� GXH� FRQGXWWRUL�� (¶� SRVVLELOH� DQGDUH� D� ULFDYDUH� GXH� GLYHUVH�VROX]LRQL�
x OD� VROX]LRQH� QHO� GRPLQLR� GHO� WHPSR q� OD� SL�� FRPSOHWD�� LQ� TXDQWR� YLHQH�ULFDYDWD� VHQ]D�IRUPXODUH� LSRWHVL�FLUFD� O¶DQGDPHQWR� WHPSRUDOH�GHL�VHJQDOL�GL�HFFLWD]LRQH�
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x OD� VROX]LRQH� LQ� UHJLPH� VLQXVRLGDOH�� LQYHFH�� SUHVXSSRQH� XQD� HFFLWD]LRQH� GL�WLSR�VLQXVRLGDOH�H�VL�ULIHULVFH�LQROWUH�DG�XQD�FRQGL]LRQH�GL�UHJLPH�VXOOD�OLQHD��RVVLD�DG�XQD�FRQGL]LRQH�LQ�FXL�VL�DVVXPRQR�HVDXULWL�WXWWL�L�SRVVLELOL�IHQRPHQL�WUDQVLWRUL�
3L��DYDQWL�OD�VROX]LRQH�LQ�UHJLPH�VLQXVRLGDOH�VDUj�WUDWWDWD�GLIIXVDPHQWH��PHQWUH�LQ�VHJXLWR�VDUj�LOOXVWUDWD� OD�VROX]LRQH�QHO�GRPLQLR�GHO�WHPSR��7DOYROWD�VL�SDUOD��HUURQHDPHQWH�� GL� VROX]LRQH� WUDQVLWRULR� QHO� GRPLQLR� GHO� WHPSR�� LQ� TXDQWR� OD�VROX]LRQH�QHO�GRPLQLR�GHO�WHPSR�q�GL�WLSR�JOREDOH��H�FRPSUHQGH�VLD�LO�WUDQVLWRULR�VLD�LO�UHJLPH�3HU� VHPSOLFLWj� VDUj�FRQVLGHUDWR� LO�FDVR�GL�XQD� OLQHD�SULYD�GL�SHUGLWH��PHQWUH� LQ�VHJXLWR�� TXDQGR� VL� SUHQGHUj� LQ� HVDPH� OD� VROX]LRQH� LQ� UHJLPH� VLQXVRLGDOH�� VL�FRQVLGHUHUj�DQFKH�LO�FDVR�JHQHUDOH�GL�OLQHH�FRQ�SHUGLWH�'LUH�FKH�OD�OLQHD�q�VHQ]D�SHUGLWH�HTXLYDOH�D�GLUH�FKH�U�  ���H�J�  ����SHU�FXL�OH�HTXD]LRQL�GD�ULVROYHUH�VRQR�OH�VHJXHQWL
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6RVWLWXHQGR� OD� VHFRQGD� HTXD]LRQH� � QHOOD� SULPD�� VL� RWWLHQH� XQD� HTXD]LRQH�GLIIHUHQ]LDOH�GHO�VHFRQGR�RUGLQH�QHOOD�VROD�LQFRJQLWD�9�]�W�
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,Q�TXHVWH�HVSUHVVLRQL�VL�q�LQGLFDWR�FRQ�]& O¶LPSHGHQ]D�FDUDWWHULVWLFD GHOOD�OLQHD�H�FRQ�Y�OD�YHORFLWj�GL�SURSDJD]LRQH GHOOH�RQGH�OXQJR�OD�OLQHD�VWHVVD��OH�ULVSHWWLYH�HVSUHVVLRQL�VRQR�
�OOFOY PH  

�YFOYOFO]&    
GRYH�H H�P VRQR�L�SDUDPHWUL�FDUDWWHULVWLFL�GHO�PH]]R��VXSSRVWR�RPRJHQHR��LQ�FXL�VRQR LPPHUVL�L�FRQGXWWRUL�&LUFD� OH� VROX]LRQL� WURYDWH� SHU� 9�]�W�� H� ,�]�W�� VL� RVVHUYD� FKH� GDWD� OD� SHUIHWWD�DQDORJLD�WUD�TXHVWH�VROX]LRQL��VL�SXz�UDJLRQDUH�VX�XQD�VROD�GL�HVVH��FRQVLGHUDQGR��DG� HVHPSLR�� O¶HTXD]LRQH� GHOOD� WHQVLRQH��5LVXOWD� FKH�9�]�W�� q� OD� VRPPD�GL� GXH�
IXQ]LRQL�� XQD�GL� DUJRPHQWR� Y]Y � H� O¶DOWUD�GL� DUJRPHQWR� Y]Y � ��/¶HVSUHVVLRQH�
HVSOLFLWD� GL� WDOL� IXQ]LRQL� GLSHQGH� VWUHWWDPHQWH� GDO� WLSR� GL� HFFLWD]LRQH� H� VDUj�SHUFLz� HVDPLQDWD� TXDQGR� VDUj� WUDWWDWR� LO� FDVR� SDUWLFRODUH� GL� HFFLWD]LRQH�VLQXVRLGDOH�� ,Q� JHQHUDOH�� SHUz�� OH� GXH� IXQ]LRQL� PRVWUDQR� JLj� OH� ULVSHWWLYH�FDUDWWHULVWLFKH�
x OD� IXQ]LRQH� ¹̧·©̈§ �� Y]W9 UDSSUHVHQWD� XQ¶RQGD� FKH� VL� PXRYH� QHOOD� GLUH]LRQH�

SRVLWLYD�GHOOH�]��TXLQGL�GDOOD�VRUJHQWH�YHUVR�LO�FDULFR�SHU�FRPH�q�VWDWR�ILVVDWR�ULIHULPHQWR�� H� SUHQGH� LO� QRPH� GL� RQGD� SURJUHVVLYD�� �YDOJRQR� OH� VWHVVH�FRQVLGHUD]LRQL�SHU�O¶RQGD�GL�FRUUHQWH��
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x )HQRPHQR�GHOOD�ULIOHVVLRQH
/R� VFRSR� q� FHUFDUH� GL� FDSLUH� QHO� GHWWDJOLR� LO� PHFFDQLVPR� VHFRQGR� FXL� VL�JHQHUDQR�RQGH�SURJUHVVLYH�H�RQGH�UHJUHVVLYH�OXQJR�OD�OLQHD�GL�WUDVPLVVLRQH�
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6L�GHILQLVFH�FRHIILFLHQWH�GL�ULIOHVVLRQH�GHO�FDULFR�LO�UDSSRUWR�WUD�O¶RQGD�UHJUHVVLYD�GL�WHQVLRQH�H�O¶RQGD�SURJUHVVLYD�GL�WHQVLRQH
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GLYLGHQGR�DPER�L�PHPEUL�SHU� ¹̧·©̈§ �� Y/W9 VL�RWWLHQH�XQ�HTXD]LRQH�QHOO¶LQFRJQLWD�
*/��FKH�SXz�HVVHUH�FRVu�GHWHUPLQDWD�

�]5 ]5�]5]5�]O]O5 &/
&////&

/
&
///&&/ �� *o*� *�o*� »¼º«¬ª *�
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)LJXUD�$�����OLQHD�GL�WUDVPLVVLRQH�
$OO¶LVWDQWH� W �� VL� DYYLD� O¶HFFLWD]LRQH�� VL� FUHD� LPPHGLDWDPHQWH� XQ¶RQGD�SURJUHVVLYD�FKH�FRPLQFLD�D�SURSDJDUVL�OXQJR�L�FRQGXWWRUL��GLUHWWD�YHUVR�LO�FDULFR��)LQ� TXDQGR� WDOH� RQGD� QRQ� UDJJLXQJH� LO� FDULFR�� QRQ� F¶q� DOFXQD� RQGD� ULIOHVVD��SURSULR�SHUFKp�QRQ�VL�q�DQFRUD�YHULILFDWR�DOFXQ�SURFHVVR�GL�ULIOHVVLRQH��6H�Y�q�OD�YHORFLWj� GL� SURSDJD]LRQH� GHOO¶RQGD�� HVVD� LPSLHJD� XQ� WHPSR� 7�  � /�Y� SHU�UDJJLXQJHUH� LO� FDULFR�� TXLQGL�� DOO¶LVWDQWH� W� �7�� VL�JHQHUD� O¶RQGD� ULIOHVVD��FKH�q�XQD�IUD]LRQH��SDUL�D�*/��GL�TXHOOD�LQFLGHQWH��OD�TXDOH�SUHQGH�D�SURSDJDUVL�YHUVR�OD�VRUJHQWH��HVVD�LPSLHJD�XQ�XOWHULRUH�WHPSR�7�SHU�UDJJLXQJHUH�OD�VRUJHQWH��SRVWD�LQ� ]�  � ��� 4XLQGL�� LQ� FRUULVSRQGHQ]D� GHOOD� VRUJHQWH�� QRQ� DSSDUH� DOFXQD� RQGD�UHJUHVVLYD�QHOO¶LQWHUYDOOR�GL�WHPSR�>�����7@��SHU�FXL��LQ�WDOH�LQWHUYDOOR��OD�WHQVLRQH�H�OD�FRUUHQWH�LQ�]� ���VDUDQQR�GHWHUPLQDWH�VROR�GDOOH�RQGH�SURJUHVVLYH�9� H�,���GXQTXH�VL�RWWLHQH
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)LJXUD�$�����FLUFXLWR�HTXLYDOHQWH�QHOO¶LQWHUYDOOR���d W�d �7�
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'D�TXHVWH�HVSUHVVLRQL�VL�RVVHUYD�TXDQWR�VHJXH��LQ�FRUULVSRQGHQ]D�GHO�FDULFR��OD�ULIOHVVLRQH� SURGXFH� XQ¶RQGD� FRQ� DPSLH]]D� ���� GL� TXHOOD� LQFLGHQWH�� LQ�FRUULVSRQGHQ]D� GHOOD� VRUJHQWH�� OD� ULIOHVVLRQH� SURGXFH� XQ¶RQGD� GL� DPSLH]]D�XJXDOH�D�TXHOOD�GHOO¶RQGD�LQFLGHQWH�PD�FRQ�VHJQR�RSSRVWR��7XWWR�TXHVWR�LPSOLFD�FKH�LO�JUDGLQR��GL����9�DSSOLFDWR�DOO¶LVWDQWH�W ��FRPLQFLD�D�SURSDJDUVL�YHUVR�LO�FDULFR��FKH�UDJJLXQJH�GRSR�XQ�WHPSR�7� �/�Y� ���PVHF��4XLQGL��QHOO¶LQWHUYDOOR�>�� �� �� PVHF@�� OD� WHQVLRQH� OXQJR� OD� OLQHD� ULVXOWD� QXOOD� SULPD� GHOO¶DUULYR�GHOO¶LPSXOVR�H�SDUL�D���9�GRSR�LO�SDVVDJJLR�GL�TXHVW¶XOWLPR�$OO¶LVWDQWH� W�  ���PVHF�� OD� WHQVLRQH� OXQJR� WXWWD� OD� OLQHD� q� GL� ��9�H� VL� q� LQROWUH�JHQHUDWD�XQ¶RQGD�ULIOHVVD�LQ�FRUULVSRQGHQ]D�GHO�FDULFR��/¶DPSLH]]D�GL�WDOH�RQGD�q�����GL�TXHOOD� LQFLGHQWH��SHU�FXL�YDOH����9��4XHVWR�QXRYR�LPSXOVR�VL�SURSDJD�YHUVR� OD� VRUJHQWH�� FKH� UDJJLXQJH� GRSR� DOWUL� �PVHF�� TXLQGL�� LQ� W�  � �� PVHF�� OD�WHQVLRQH�VX� WXWWD� OD� OLQHD�q�GL�����9��VRPPD�GHOO¶RQGD� LQFLGHQWH� �����9��H�GL�TXHOOD�ULIOHVVD������9���4XDQGR�O¶RQGD�ULIOHVVD�DUULYD�DOOD�VRUJHQWH��W� ���PVHF��F¶q�XQD�XOWHULRUH� ULIOHVVLRQH��SHU�FXL� VL�JHQHUD�XQD�QXRYD�RQGD�SURJUHVVLYD��GL�DPSLH]]D� XJXDOH� D� FRQWUDULD� D� TXHOOD� LQFLGHQWH�� SDUL� D� ���9��$OO¶LVWDQWH� W�  � ��PVHF��TXHVW¶RQGD�DUULYD�DO�FDULFR��SHU�FXL�OD�WHQVLRQH�OXQJR�OD�OLQHD�OD�VRPPD�GL�WXWWH�OH�WHQVLRQL�q������������� ���9� ����9��
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/D�ULIOHVVLRQH�Gj�RULJLQH�DG�XQD�QXRYD�RQGD�UHJUHVVLYD��GL�DPSLH]]D������ ������9�� FKH� YLHQH� QXRYDPHQWH� LQYLDWD� YHUVR� OD� VRUJHQWH�� ,Q� JHQHUDOH�� TXHVWR�PHFFDQLVPR� SURVHJXH� LQGHILQLWDPHQWH�� PD� VL� DUULYD� DG� XQ� LVWDQWH� LQ� FXL� OD�WHQVLRQH� VXOOD� OLQHD� VL� DVVHVWD� DVLQWRWLFDPHQWH�� ,Q� SDUWLFRODUH�� OD� WHQVLRQH� VXO�FDULFR�VL�DVVHVWD�DVLQWRWLFDPHQWH�VXO�YDORUH�DVSHWWDWR�LQ�FRQGL]LRQL�GL�UHJLPH�H�FLRq� ���9�� /D� FRUULVSRQGHQWH� FRUUHQWH�� DVLQWRWLFD�� VL� RWWLHQH� GLYLGHQGR� WDOH�WHQVLRQH�SHU�L����:�GHO�FDULFR��PD�VL�SRWUHEEH�RYYLDPHQWH�JLXQJHUH�DOOR�VWHVVR�ULVXOWDWR� LQGDJDQGR� VXOOH� RQGH� GL� FRUUHQWH� FRVu� FRPH�SULPD� DEELDPR� LQGDJDWR�VXOOH�RQGH�GL�WHQVLRQH�
x 6ROX]LRQH� LQ� UHJLPH� VLQXVRLGDOH� SHUPDQHQWH�� HTXD]LRQH� GHL�WHOHJUDILVWL
5LSHWHQGR� OH� FRQVLGHUD]LRQL� GHL� SUHFHGHQWL� SDUDJUDIL�� q� SRVVLELOH� ULFDYDUH� OH�HTXD]LRQL�GHOOH� OLQHH�GL� WUDVPLVVLRQH��QHOO¶LSRWHVL�SDUWLFRODUH� FKH� VXOOD� OLQHD�VL�VLD�LQVWDXUDWR�XQ�UHJLPH�SHUPDQHQWH�GL�WLSR�VLQXVRLGDOH��$�WDO�ILQH�VL�SRQJRQR�OH�VHJXHQWL�LSRWHVL�
x OD�VRUJHQWH�KD�XQD�IRUPD�VLQXVRLGDOH��DYHQWH�OD�VHJXHQWH�HVSUHVVLRQH
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x OD�VRUJHQWH�q�FRQQHVVD�DOOD� OLQHD�SHU�XQ�WHPSR�VXIILFLHQWH�DOOD�HVWLQ]LRQH�GL�WXWWL�L�IHQRPHQL�WUDQVLWRUL�� ODVFLDQGR�FRVu�FKH�LQ�FLDVFXQ�SXQWR�GHOOD�OLQHD�VL�VWDELOL]]LQR�WHQVLRQL�H�FRUUHQWL�FRQ�DQGDPHQWR�VLQXVRLGDOH��&Lz�VLJQLILFD�FKH�TXHVWH� WHQVLRQL� H� FRUUHQWL� VDUDQQR� VXVFHWWLELOL� GL� XQD� UDSSUHVHQWD]LRQH�
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IDVRULDOH�FLRq��TXLQGL��FKH�VL�SXz�UDJLRQDUH�QHO�GRPLQLR�GHL�IDVRUL��GD�FXL�SRL�ULVDOLUH�DO�GRPLQLR�GHO�WHPSR
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3HU� VHPSOLFLWj� GL� QRWD]LRQH�� QHOOH� SURVVLPH� SDJLQH� VL� HYLWHUj� GL� LQGLFDUH� LO�WUDWWLQR�RUL]]RQWDOH�SHU�FRQWUDVVHJQDUH�L�IDVRUL�VL�FRQYLHQH�GL�GLVWLQJXHUH�L�IDVRUL�GDOOH�TXDQWLWj�QHO�GRPLQLR�GHO�WHPSR�WUDPLWH�O¶XVR�GHOOH�OHWWHUH�PLQXVFROH��6DUj��TXLQGL��DGRWWDWD�OD�VHJXHQWH�VLPERORJLD
� � � �^ ` � �^ �̀H]95H�]95HW�]Y WMZ Z ^ ` ^ �̀H�]�,5H��]�,5H�W�]�L WMZ Z 

3HU� XQ� JHQHULFR� WUDWWR� GL� OLQHD� LQILQLWHVLPR�� G]�� LO� FLUFXLWR� D� SDUDPHWUL�FRQFHQWUDWL�LQ�UHJLPH�VLQXVRLGDOH�SHUPDQHQWH�q�LO�VHJXHQWH
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x 9DOXWD]LRQH�DQDOLWLFD�GHL�GLDJUDPPL�
6L� YXROH�� DWWUDYHUVR� FRQVLGHUD]LRQL� PDWHPDWLFKH�� JLXQJHUH� DL� ULVXOWDWL� RWWHQXWL�TXDOLWDWLYDPHQWH�� 6L� FRQVLGHULQR� OH� HTXD]LRQL� GHOOH� OLQHH� GL� WUDVPLVVLRQH� LQ�
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DVVHQ]D� GL� SHUGLWH�� > @��]FRV�,]�]�VHQM9]��]�, �]�VHQ,M]�]FRV�9�]�9
�&�&

�&�
°̄°®
­ D�D� D�D VL� LSRWL]]LQR�

YHULILFDWH�OH�FRQGL]LRQL�GL�+DYH\VLGH��TXLQGL�� �F5] &/ A  OH�HTXD]LRQL�GHOOH�
OLQHH�GLYHQWDQR� ��]FRV�,�]�VHQ]9M�]�, �]�VHQ,M5�]FRV�9�]�9
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6L�VXSSRQJD��RUD��FKH�LO�FDULFR�VLD�SXUDPHQWH�UHVLVWLYR��]/  �5��HVVHQGR��DOORUD��
��/� 5,,]9   �� VL� SRVVRQR� XOWHULRUPHQWH� VHPSOLILFDUH� OH� HTXD]LRQL� SUHFHGHQWL�

��]FRV�,�]�VHQ5,M5�]�,
�]�VHQ59M5�]FRV�9�]�9
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D�D $�SDUWLUH�GD�TXHVWH�HTXD]LRQL�q�SRVVLELOH�
FDOFRODUH� LO� PRGXOR� GL� 9�]�� HG� ,�]��� DSSOLFDQGR� O¶RSHUDWRUH� ³PRGXOR´�� TXLQGL�

��]FRV��]�VHQ55M,�]�,
�]�VHQ55M�]FRV�9�]�9
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,Q�FLDVFXQD�HTXD]LRQH�DO�VHFRQGR�PHPEUR�F¶q�LO�SURGRWWR� WUD�LO�PRGXOR�GL�XQD�FRVWDQWH�� ULVSHWWLYDPHQWH� 9� HG� ,��� HG� LO� PRGXOR� GL� XQ� QXPHUR� FRPSOHVVR��DSSOLFDQGR�OD�GHILQL]LRQH�GL�PRGXOR�GL�XQ�QXPHUR�FRPSOHVVR
> @

> @ ��]�VHQ55�]FRV�,�]�,
�]�VHQ55�]FRV�9�]�9
�
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LO� PRGXOR� GL� WHQVLRQH� H� FRUUHQWH� YDULD� DO� YDULDUH� GHOOH� UDGLFL�� LQIDWWL� VRQR� L�UDGLFDQGL�D�GLSHQGHUH�GDOOD�FRRUGLQDWD�]�
,SRWL]]DQGR� 5� ��� 5& �� LO� YDORUH� GHOOD� IUD]LRQH� 55& q� PROWR� HOHYDWR�� PHQWUH�
TXHOOR�GHOOD�IUD]LRQH� &55 q�PROWR�SLFFROR��DOORUD��QHOOD�SULPD�HTXD]LRQH�VL�SXz�
WUDVFXUDUH� LO� FRVHQR� H� QHOOD� VHFRQGD� VL� SXz� WUDVFXUDUH� LO� VHQR�� LQ� PRGR� GD�RWWHQHUH

��]FRV�,�]�, �]�VHQ559�]�9
�

&�°̄°®
­

D D 

LQ� SDUWLFRODUH� LO� YDORUH�PDVVLPR� GHO�PRGXOR� GHOOD� WHQVLRQH�� �5599 &�0$;  VL�
RWWLHQH� TXDQGR� LO� VHQR� YDOH� ��� RVVLD� TXDQGR� O¶DUJRPHQWR� D ]� GHO� VHQR� q� XQ�
PXOWLSOR�LQWHUR�GL�S����RVVLD�TXDQGR�� ����P��] S� D RVVLD�VH� ����P��] DS� 
6H�� q�OD�OXQJKH]]D�G¶RQGD�GHOO¶RQGD�GL�WHQVLRQH��HVVD�q�OHJDWD�DOOD�FRVWDQWH�GL�IDVH� D �� FRHIILFLHQWH�GHOOD�SDUWH� LPPDJLQDULD�GHOOD�FRVWDQWH�GL�SURSDJD]LRQH�N��
GDOOD�UHOD]LRQH� ��OS D VRVWLWXHQGR�TXHVW¶XOWLPD�HVSUHVVLRQH�QHOO¶HVSUHVVLRQH�GL�
]� SULPD� ULFDYDWD�� VL� RWWLHQH�� � � ���P�]0$; O� 4XLQGL�� LQ� FRUULVSRQGHQ]D� GL�
TXHVWL� YDORUL� GHOOD� GLVWDQ]D� ]�� VL� RWWHQJRQR� L� YDORUL�PDVVLPL�GHO�PRGXOR� GHOOD�WHQVLRQH�� Ê� SRVVLELOH� GHWHUPLQDUH� DQFKH� TXDOL� VRQR� L� YDORUL� GHO�PRGXOR� GHOOD�FRUUHQWH�LQ�FRUULVSRQGHQ]D�GHL�SXQWL�]0$; D�SDUWLUH�GDOO¶HVSUHVVLRQH�GHO�PRGXOR�GHOOD� FRUUHQWH� ��]FRV�,�]�, � D 6L� FDSLVFH� VXELWR� FKH� _,�]�_� VL� DQQXOOD� LQ�



���

FRUULVSRQGHQ]D�GHL�PDVVLPL�GL�_9�]�_��LQIDWWL�QHL�SXQWL�LQ�FXL�LO�6HQR�YDOH�XQR�LO�&RVHQR�YDOH�]HUR��6L�q��GXQTXH��WURYDWD�XQD�FRQIHUPD�PDWHPDWLFD�GHO�IDWWR�FKH�TXDQGR� LO� FDULFR� q� SLFFROR� ULVSHWWR� DOO¶LPSHGHQ]D� FDUDWWHULVWLFD� GHOOD� OLQHD�� L�YDORUL�PDVVLPL�GHOOD�WHQVLRQH�VL�RWWHQJRQR�LQ�FRUULVSRQGHQ]D�GHL�YDORUL�PLQLPL�GHOOD�FRUUHQWH��3HU�GHWHUPLQDUH�L�SXQWL� LQ�FRUULVSRQGHQ]D�GHL�TXDOL�q�PLQLPR�LO�PRGXOR� GHOOD� WHQVLRQH� VL� FRQVLGHUL� O¶HVSUHVVLRQH� GHOOD� WHQVLRQH��
��]�VHQ559�]�9 &� D RYYLDPHQWH�_9�]�_�q�PLQLPR��RVVLD�YDOH�]HUR��TXDQGR�LO�

VHQR� q� QXOOR�� FLRq� TXDQGR� S D Q] o DS Q] TXLQGL� ��Q]PLQ O ,Q�
FRUULVSRQGHQ]D� GL� TXHVWL� VWHVVL� YDORUL� GL� ]� VL� RWWHQJRQR� L� YDORUL�PDVVLPL�GHOOD�FRUUHQWH��RVVLD�,0$;  �,��
6L�DQDOL]]L�LO�FDVR�LQ�FXL�5�!!�5&��LQ�TXHVWD�VLWXD]LRQH��LO�YDORUH�GHOOD�IUD]LRQH�
55& q�PROWR�SLFFROR��PHQWUH�TXHOOR�GHOOD� IUD]LRQH� &55 q�PROWR�JUDQGH��DOORUD��
QHOOD� HVSUHVVLRQH� GL� _9�]�_� SXz� HVVHUH� WUDVFXUDWR� LO� VHQR�H� QHOOD� HVSUHVVLRQH�GL�_,�]�_�SRVVLDPR�WUDVFXUDUH�LO�FRVHQR��FRVu�GD�RWWHQHUH

��]FRV�55,�]�,
�]FRV�9�]�9
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Ê� IDFLOH� LQWXLUH� FKH�EDVWD�� VHPSOLFHPHQWH�� LQYHUWLUH� LO� GLVFRUVR� ULVSHWWR�DO�FDVR�
SUHFHGHQWH�� GL� FRQVHJXHQ]D� LO� YDORUH�PDVVLPR� GHOOD� FRUUHQWH�� �55,, &�0$;  VL�
RWWLHQH� SHU� ��P]0$; O HG� LQ� FRUULVSRQGHQ]D� GHO YDORUH� QXOOR� GHOOD� WHQVLRQH��



���

9LFHYHUVD�� LO� YDORUH� PLQLPR�� FLRq� QXOOR�� GHOOD� FRUUHQWH� VL� RWWLHQH� SHU�� � ���Q�]PLQ O� HG�LQ�FRUULVSRQGHQ]D�GHO�YDORUH�PDVVLPR�GHOOD�WHQVLRQH��90$;
 �9��6L�RVVHUYL�� LQROWUH�� FKH� VH�5�!!�5&�� LO� YDORUH�PDVVLPR�GHOOD� WHQVLRQH�H�TXHOOR�PLQLPR�GHOOD�FRUUHQWH��VL�RWWHQJRQR�LQ�FRUULVSRQGHQ]D�GHO�FDULFR��FLRq�SHU�]� ���
5DSSRUWR�G¶RQGD�VWD]LRQDULR�
8QD� GHOOH� TXDQWLWj�PLVXUDELOL� VXOOH� OLQHH� GL� WUDVPLVVLRQH� q� LO� UDSSRUWR� G¶RQGD�VWD]LRQDULR��GHILQLWR�FRPH�LO�UDSSRUWR�WUD�LO�YDORUH PDVVLPR�HG�LO�YDORUH�PLQLPR�GHO�PRGXOR�GHOOD�WHQVLRQH�R�GHOOD�FRUUHQWH��FLRq�

��]�, �]�,�=�9 �]�9526
PLQ
0$;

PLQ
0$;   

,Q�EDVH�D�TXDQWR�YLVWR��SHU�OD�YDOXWD]LRQH�GHO�526�FL�VRQR���SRVVLELOLWj��LQ�EDVH�DO�YDORUH�GHO�FDULFR

5����5& o
�PLQ

&�0$; 99 5599   o �55526 & 
5�!!�5& o

�PLQ
&�0$; ,, 55,,

 
 o �55526 & 
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,Q�RJQL�VLWXD]LRQH��VL�KD�FKH�526�!!���,Q� EDVH� D� TXHVWH� GXH� UHOD]LRQL�� ULXVFHQGR� D�PLVXUDUH� OD� WHQVLRQH� R� OD� FRUUHQWH�OXQJR�OD� OLQHD��q�SRVVLELOH�FRQRVFHUH�LO�YDORUH�GHO�526��FRQRVFHQGR��LQROWUH��LO�YDORUH�GL�5&��VL�q�LQ�JUDGR�GL�YDOXWDUH�LO�YDORUH�GHOOD�UHVLVWHQ]D�GL�FDULFR�5�
xx 'LDJUDPPL�GHOO¶LPSHGHQ]D�G¶LQJUHVVR�
/H� OLQHH� GL� WUDVPLVVLRQH� VRQR� VWDWH� ILQ� RUD� HVDPLQDWH� HVVHQ]LDOPHQWH� FRPH�PH]]R� GL� WUDVSRUWR� GL� HQHUJLD� GD� XQ� SXQWR� DG� XQ� DOWUR�� WLSLFDPHQWH� GD� XQ�DSSDUDWR�GL�JHQHUD]LRQH�DG�XQ�FDULFR��7XWWDYLD��QHO�FDPSR�GHOOH�PLFURRQGH��HVVH�VRQR� PROWR� LPSRUWDQWL� DQFKH� FRPH� YHUL� H� SURSUL� HOHPHQWL� FLUFXLWDOL�� LQIDWWL��TXDQGR�VL�FRVWUXLVFRQR�GHL�GLVSRVLWLYL�FKH� ODYRUDQR�FRQ�IUHTXHQ]H�VXSHULRUL�DL�����0+]��q�GLIILFLOH�UHDOL]]DUH�QRUPDOL�HOHPHQWL�FLUFXLWDOL��DG�HVHPSLR�UHVLVWRUL��LQGXWWRUL��JHQHUDWRUL��FKH�VL�SRVVDQR�DQFRUD�FRQVLGHUDUH�D�SDUDPHWUL�FRQFHQWUDWL��SHU� FXL� ULVXOWD� QHFHVVDULR� DGRWWDUH� O¶LSRWHVL� GHL� SDUDPHWUL� GLVWULEXLWL� H� TXLQGL�FRQVLGHUDUH�DQFKH�OD�SUHVHQ]D�GHOOH�OLQHH�GL�WUDVPLVVLRQH��,QWURGXFHQGR�OH�OLQHH��GDWR� FKH� OH� GLPHQVLRQL� ILVLFKH� GHOOH� VH]LRQL� GL� OLQHD� VRQR� VXIILFLHQWHPHQWH�SLFFROH��q�SRVVLELOH�YHGHUOH�SURSULR�FRPH�GHJOL�HOHPHQWL�FLUFXLWDOL��'D�TXL�QDVFH�OD� QHFHVVLWj� GL� VWXGLDUH� LO� FRPSRUWDPHQWR� FLUFXLWDOH� GHOOH� OLQHH� SHU� YDORUL� GL�OXQJKH]]D� FRQIURQWDELOL� FRQ� OD� OXQJKH]]D� G¶RQGD� GHOOH� RQGH� FKH� GHYRQR�WUDVSRUWDUH�� ,O�SXQWR�GL�SDUWHQ]D�q��DQFRUD�XQD�YROWD��FRVWLWXLWR�GDOOH�HTXD]LRQL�GHOOH� OLQHH� GL� WUDVPLVVLRQH� LQ� DVVHQ]D� GL� SHUGLWH�

��]FRV�,�]�VHQ5,M5�]�,
�]�VHQ59M5�]FRV�9�]�9
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,Q�SUHFHGHQ]D��q�VWDWR�HVDPLQDWR� LO�FRPSRUWDPHQWR�GHOO¶LPSHGHQ]D�GL� LQJUHVVR�
��]�, �]�9�]�]L  DG� XQD� JHQHULFD� GLVWDQ]D� ]� GDO� FDULFR�� TXDQGR� LO� FDULFR� ]/ q�

FRVWLWXLWR� GD� XQ� FRUWRFLUFXLWR� R� GD� XQ� FLUFXLWR� DSHUWR�� LQ� SDUWLFRODUH� q� VWDWR�GHWHUPLQDWR�FKH�VH�]/  ��� o ��]�WJM]] &L D 
VH�]/  �� o ��]�FWJM]] &L D� 

&KLDUDPHQWH�]L QRQ�ULVXOWD�PDL�UHVLVWLYD�H�SXz�ULVXOWDUH�LQGXWWLYD��VH�q�SRVLWLYD��R�FDSDFLWLYD��VH�QHJDWLYD��Ê�SRVVLELOH��DOORUD��GLDJUDPPDUH�L�YDORUL�GHO�FRHIILFLHQWH�GHOOD� SDUWH� LPPDJLQDULD� GL� ]L� QHL� GXH� FDVL�� LQ� IXQ]LRQH� GL� ]�� FRQ� OR� VFRSR� GL�FDSLUH� O¶DQGDPHQWR� GHOO¶LPSHGHQ]D� GL� LQJUHVVR� DO� YDULDUH� GHOOD� GLVWDQ]D� ]� GDO�FDULFR�� &RPH� SULPR� GLDJUDPPD� q� ULSRUWDWD� OD� UHDWWDQ]D� G¶LQJUHVVR����]�WJM]] &L D TXDQGR�LO�FDULFR�q�XQ�FRUWRFLUFXLWR��VL�RWWLHQH

)LJXUD�$�����DQGDPHQWR�GHOOD�UHDWWDQ]D�G¶LQJUHVVR�LQGXWWLYD�DO�YDULDUH�GL�]�

�]�WJM]& D



���

6L�RVVHUYD�TXDQWR�VHJXH�
x D� GLVWDQ]D� ]� �� ����� OD� UHDWWDQ]D� G¶LQJUHVVR� q� SRVLWLYD�� RVVLD� GL� QDWXUD�LQGXWWLYD�
x D�GLVWDQ]D�������]�������� OD� UHDWWDQ]D�G¶LQJUHVVR�q�QHJDWLYD� RVVLD�GL�QDWXUD�FDSDFLWLYD�
x D�GLVWDQ]D�]� ������OD�UHDWWDQ]D�G¶LQJUHVVR�q�QXOOD��FLz�VLJQLILFD�FKH�OD�OLQHD�GL�OXQJKH]]D�����VL�FRPSRUWD�FRPH�XQ�FRUWR�FLUFXLWR�
x D�SDUWLUH�GD�]� �����LO�GLVFRUVR�VL�ULSHWH�SHU�RJQL�WUDWWR�GL�OXQJKH]]D�����
x OD�UHDWWDQ]D�G¶LQJUHVVR�WHQGH�DG�LQILQLWR�SHU� � ��N����������������] O�OOO �

,Q�)LJXUD�$����q�ULSRUWDWR��LQYHFH��O¶DQGDPHQWR�GL� �]�FWJM]& D� LQ�IXQ]LRQH�GL�]��VL�RWWLHQH�



���

)LJXUD�$�����DQGDPHQWR�GHOOD�UHDWWDQ]D�G¶LQJUHVVR�ULVSHWWR�D�]�
6L�RVVHUYD�TXDQWR�VHJXH�
x D� GLVWDQ]D� ]� �� ����� OD� UHDWWDQ]D� G¶LQJUHVVR� q� QHJDWLYD�� TXLQGL� q� GL� QDWXUD�FDSDFLWLYD�
x D�GLVWDQ]D�]� ������OD�UHDWWDQ]D�G¶LQJUHVVR�VL�DQQXOOD�
x D�GLVWDQ]D�������]��������OD�UHDWWDQ]D�G¶LQJUHVVR�q�SRVLWLYD��TXLQGL�LQGXWWLYD�
x D�GLVWDQ]D�]� ������OD�UHDWWDQ]D�G¶LQJUHVVR�WHQGH�DG�LQILQLWR��FRVu�SHU�WXWWH�OH�GLVWDQ]H�PXOWLSOH�LQWHUH�GL�����
x D�SDUWLUH�GD�]� �����LO�GLVFRUVR�VL�ULSHWH�LQ�RJQL�WUDWWR�GL�OXQJKH]]D�����
,Q� JHQHUDOH�� TXLQGL�� VH� q� HVDPLQDWR� O¶DQGDPHQWR� FRPSOHVVLYR�� SHULRGLFR�� GHL�GLDJUDPPL� GHOOD� UHDWWDQ]D� GL� LQJUHVVR�� VL� SXz� DIIHUPDUH� FKH�� D� VHFRQGD� GHOOD�GLVWDQ]D� ]� GDO� FDULFR�� FKH� ULVXOWD� HVVHUH�XQ� FRUWR�RSSXUH�XQ� FLUFXLWR� DSHUWR�� VL�

�]�FWJM]& D�
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SXz�RVVHUYDUH��JXDUGDQGR�YHUVR� LO�FDULFR��XQD� LQGXWWDQ]D�RSSXUH�XQD�FDSDFLWj��3HU�FXL�XQD�OLQHD�GL�WUDVPLVVLRQH��³FKLXVD´�VX�XQ�FRUWRFLUFXLWR�R�VX�XQ�FLUFXLWR�DSHUWR�� SXz� HVVHUH� XWLOL]]DWD� FRPH� XQ� LQGXWWRUH� R� XQ FRQGHQVDWRUH� D� VHFRQGD�GHOOD�OXQJKH]]D�GHOOD�OLQHD�3DUWLFRODUH�DWWHQ]LRQH�ELVRJQD�SRUUH�TXDQGR�VL�KD�XQ�YDORUH�LQILQLWR��VLD�SRVLWLYR�VLD�QHJDWLYR��GHOOD�UHDWWDQ]D�GL�LQJUHVVR��GLIDWWL�� LQ�EDVH�DL�GLDJUDPPL�PRVWUDWL��SHU�HVHPSLR��VL�KD�YDORUH���TXDQGR�OD�OLQHD�LQ�FRUWRFLUFXLWR�q�OXQJD�����RSSXUH�TXDQGR�OD�OLQHD�DSHUWD�LQ�FRUWR�q�OXQJD������,Q�TXHVWL�FDVL�q�QHFHVVDULR�SUHQGHUH�LQ� FRQVLGHUD]LRQH� OD� SDUWH� UHVLVWLYD� GHOO¶LPSHGHQ]D�� FKH� VROR� LQ� WHRULD� ULVXOWD�QXOOD�� PHQWUH� QHOOD� SUDWLFD� KD� XQ� YDORUH� QRQ� QXOOR�� 4XHVWR� FRUULVSRQGH� DOOD�FRQGL]LRQH�GL� XQ� FLUFXLWR� D� SDUDPHWUL� FRQFHQWUDWL� FKH� VL� WURYL� LQ� FRQGL]LRQL�GL�ULVRQDQ]D� SDUDOOHOR�� LO� TXDOH�� SHU� EDVVH� IUHTXHQ]H� SUHVHQWD� XQ¶LPSHGHQ]D�LQILQLWD�VH�VL�WUDVFXUD�OD�UHVLVWHQ]D��1HL�FDVL�FRQFUHWL��GXQTXH��OD�SDUWH�UHVLVWLYD�GHOO¶LPSHGHQ]D�GL�LQJUHVVR�QRQ�SXz�HVVHUH�WUDVFXUDWD��VL�SXz�GLPRVWUDUH�FKH�HVVD�YDOH
�/U ]�5 �

�& 
GRYH�U� q�OD�UHVLVWHQ]D�VHULH�SHU�XQLWj�GL�OXQJKH]]D�GHOOD�OLQHD��]& q�O¶LPSHGHQ]D�GL�LQJUHVVR�GHOOD�OLQHD�HG�/�OD�OXQJKH]]D�GHOOD�OLQHD�VWHVVD��FKH��FRPH�YLVWR��GHYH�HVVHUH�XQ�PXOWLSOR�GLVSDUL�GL�����VH�OD�OLQHD�q�LQ�FRUWR�R�XQ�PXOWLSOR�SDUL�GL�����VH� OD� OLQHD� q� DSHUWD�� 3HU� FRQFOXGHUH� VL� RVVHUYD� FKH� O¶HVSUHVVLRQH� GL� 5� DSSHQD�IRUQLWD�ULVXOWD�YDOLGD�VROR�VRWWR�GXH�LSRWHVL�IRQGDPHQWDOL
x GHYRQR�YDOHUH�OH�UHOD]LRQL FRVK�E/��§���H�VLQK�E/��§�E/��LO�FKH�VLJQLILFD�FKH�OD�TXDQWLWj�E/�q�SLFFROD�
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x VL� SXz� WUDVFXUDUH� LO� YDORUH� GL� J��� LO� FKH� FRQVHQWH� GL� VHPSOLILFDUH�E�� FRVu� GD�
RWWHQHUH� �]�U &

� E

x /LQHD�GL�OXQJKH]]D�����FRPH�LQYHUWLWRUH�GL�LPSHGHQ]D�
1HOO¶LSRWHVL�GL�DVVHQ]D�GL�SHUGLWH�SHU�OH�OLQHH�GL�WUDVPLVVLRQH��VL�FRQVLGHULQR�OH�HTXD]LRQL� GHOOH� OLQHH� ULVSHWWR� DOOD� FRRUGLQDWD� ]�
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D�D 
�]FRV�,�]�VHQ5,M5�]�,
�]�VHQ595�]FRV�9�]�9

�&
�

�&� LQ� TXHVWH� FRQGL]LRQL�� O¶LPSHGHQ]D�
G¶LQJUHVVR� ]L DG� XQD� JHQHULFD� VH]LRQH� ]� q�

��]�VHQM]�]FRV�] �]�VHQM]�]FRV�]]�]�, �]�9�]�] /&
&/&L D�D D�D  SRQHQGR� LQ� HYLGHQ]D� LO� FDULFR�]/�� VL�

KD

��]�VHQ]]M�]FRV�
�]�VHQ]]M�]FRV�]�]�VHQ]]M�]FRV� �]�VHQM]�]FRV�]�]�]

&
/
/
&

/
&
/
&/L D�D
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$�GLVWDQ]D�]� �����GDO�FDULFR�ULVXOWD� ��VHQ]]M�FRV �VHQ]]M�FRV]�]�]
&
/
/
&

/L ¹̧·©̈§ OD�¹̧·©̈§ OD ¹̧·©̈§ OD�¹̧·©̈§ OD 
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/D�FRVWDQWH�GL�IDVH�D q�OHJDWD�DOOD�OXQJKH]]D�G¶RQGD�GHO�VHJQDOH�GDOOD�UHOD]LRQH��
OS D � GDOOD� TXDOH� VL� ULFDYD�� ��� S OD SHU� FXL� VRVWLWXHQGR� QHOOD� UHOD]LRQH�

SUHFHGHQWH��ULVXOWD

�]]]]M
]]M]�]] /

�
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&

/L &  ¹̧·©̈§ O 

'XQTXH��D�GLVWDQ]D�����GDO�FDULFR�O¶LPSHGHQ]D�GL�LQJUHVVR�q�SDUL�DO�UDSSRUWR�WUD�LO�TXDGUDWR�GHOO¶LPSHGHQ]D�FDUDWWHULVWLFD�H�O¶LPSHGHQ]D�GHO�FDULFR��1HOO¶XOWHULRUH�
LSRWHVL�LQ�FXL�VLD�� �M;5] 5]
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*HQHUDOPHQWH�� TXHVWR� SDUDPHWUR� q�PLVXUDWR� LQ� G%� SHU� XQLWj� GL� OXQJKH]]D� GHO�FDYR��SHU�FXL�VL�SDUOD�GL�DWWHQXD]LRQH�VSHFLILFD�LQ�G%��,Q�SUDWLFD��SRLFKp
DWWHQXD]LRQH�LQ�G%� ����ORJ�� H�E/  ����E /�ORJ�� H� �������E /

�IWG%»¼º«¬ª

/¶DWWHQXD]LRQH�VSHFLILFD�q
������/ G%LQ�QHDWWHQXD]LR�� G%6 E�  E

SHU�FRQYHQ]LRQH�/�q�ILVVDWD�D�����IW��SHU�FXL
E�  E �������� G%LQ�QHDWWHQXD]LR�� G%6 �IW���G% »¼º«¬ª

5LHSLORJDQGR��LO�GDWR�VSHFLILFDWR�GDL�FRVWUXWWRUL�q��E6�G%����IW��$G�HVHPSLR��SHU�LO�FDYR�5*���8�DOOD�IUHTXHQ]D�GL�����0+]�YLHQH�GHWWR�FKH��E6�G%����IW  �����G%�������IW��'D�TXHVWR�GDWR��VL�SXz�RWWHQHUH�OD�FRVWDQWH�GL�DWWHQXD]LRQH�GHO�FDYR
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�IW����G%6 �������������� ����������� �� �� � �E E �IWQHSHU»¼º«¬ª

0ROWLSOLFDQGR�� LQYHFH�� O¶DWWHQXD]LRQH� VSHFLILFD� �E6�G%����IW SHU� OD� OXQJKH]]D�HIIHWWLYD�GHO�FDYR��UDSSRUWDWD�D�����IW��VL�RWWLHQH�GLUHWWDPHQWH�O¶DWWHQXD]LRQH�GHO�FDYR�LQ�WHUPLQL�GL�G%�SHU�TXHOOD�VSHFLILFDWD�IUHTXHQ]D�

���/�� IW����G%6G% �E E >G%@�
$G� HVHPSLR�� XQ� FDYR� 5*���8�� FKH� DOOD� IUHTXHQ]D� GL� ���� 0+]� SUHVHQWD�

IW���G%����� IW����G%6  E OXQJR����IW�LQWURGXFH XQD�DWWHQXD]LRQH�FRPSOHVVLYD�SDUL�D

�G%������������G%  � E
Ê�PROWR�LPSRUWDQWH�ULFRUGDUH�FKH�OD�FDUDWWHUL]]D]LRQH�GHOOD�SHUGLWD�GL�SRWHQ]D�GL�XQ�FDYR�ID�ULIHULPHQWR�DO�IDWWR�FKH�HVVR�VLD�DGDWWDWR��]/� �]&��DO�FDULFR��,Q�FDVR�FRQWUDULR�� OD�PLVXUD�GHOOH�JUDQGH]]H� VRSUD� LQGLFDWH�QRQ�SUHVHQWD� DOFXQ� OHJDPH�FRQ�OD�SHUGLWD�GL�SRWHQ]D�GHO�FDYR�
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$�� (IIHWWL�ELRORJLFL�H�VDQLWDUL�DOOH�EDVVH�IUHTXHQ]H
1HJOL� XOWLPL� DQQL�� O¶XWLOL]]R� PDVVLFFLR� GHOO¶HQHUJLD� HOHWWULFD� KD� QRWHYROPHQWH�LQFUHPHQWDWR� O¶HVSRVL]LRQH� GHOOD SRSROD]LRQH� DL� FDPSL� HOHWWURPDJQHWLFL� D�IUHTXHQ]H� HVWUHPDPHQWH� EDVVH� �(/)��� Ê� QDWXUDOH�� TXLQGL�� FKH� VLD� QDWD� OD�SUHRFFXSD]LRQH�SHU�L�SRWHQ]LDOL�HIIHWWL�QHJDWLYL�VXOOD�VDOXWH�XPDQD�,O�FRUSR�XPDQR��FKH�q�XQD�PDFFKLQD�PROWR�FRPSOHVVD��ULVHQWH�LQ�YDUL�PRGL�GHOOH�UDGLD]LRQL�HOHWWURPDJQHWLFKH��/H�LQWHUD]LRQL�WUD�FDPSL�PDJQHWLFL�H�FRUSR�XPDQR��GD�DQQL��VRQR�RJJHWWR�GL�VWXGL�H��PHQWUH�DOFXQL�HIIHWWL�ELRORJLFL�VRQR�QRWL��DOWUL�VRQR� DQFRUD� GD� GLPRVWUDUH� VSHULPHQWDOPHQWH�� Ê� RSSRUWXQR� VRWWROLQHDUH� FKH��TXDQGR� VL� SDUOD� GL� HVSRVL]LRQH� D� FDPSL� HOHWWURPDJQHWLFL�� RFFRUUH� GLVWLQJXHUH��FRPH� VXJJHULWR� GDOOH� QRUPH� YLJHQWL� LQ� PDWHULD�� WUD� HVSRVL]LRQH� GL� WLSR�µUHVLGHQ]LDOH¶�HG�HVSRVL]LRQH�GL� WLSR�µRFFXSD]LRQDOH¶��RVVLD�UHODWLYD�D�LQGLYLGXL�FKH�VRQR�SURIHVVLRQDOPHQWH�HVSRVWL��/¶LQWHUD]LRQH� GHL� FDPSL� HOHWWURPDJQHWLFL� FRQ� OH� VWUXWWXUH�ELRORJLFKH�GHO� FRUSR�XPDQR� Gj� OXRJR� DL� VHJXHQWL� IHQRPHQL�� FKH� SHUWXUEDQR� O¶HTXLOLEULR�GHOO¶RUJDQLVPR�
x LQGX]LRQH�GL�FDULFKH�H�FRUUHQWL�HOHWWULFKH�x ULVFDOGDPHQWR�GHL�WHVVXWL�LUUDJJLDWL�
/¶LQWHUD]LRQH� SURGXFH� XQ� HIIHWWR� ELRORJLFR VH� OD� SHUWXUED]LRQH� GHOO¶RUJDQLVPR�SRUWD� D� YDULD]LRQL� PRUIRORJLFKH� R� IXQ]LRQDOL� GL� WHVVXWL�� RUJDQL� R� VLVWHPL�� GL�OLYHOOR�VXSHULRUH�D�TXHOOR�PROHFRODUH��6H�O¶HIIHWWR�ELRORJLFR�VXSHUD�OD�FDSDFLWj�GL�FRPSHQVD]LRQH� H� L� OLPLWL� GL� HIILFDFLD� GHL� PHFFDQLVPL� GL� DGDWWDPHQWR�GHOO¶RUJDQLVPR�� VL� KD� XQ� GDQQR� DOOD� VDOXWH� H� VL� SURGXFH�� TXLQGL�� XQ� HIIHWWR�VDQLWDULR�



���

/H� DWWXDOL� FRQRVFHQ]H� VXL� SULQFLSDOL� WLSL� GL� LQWHUD]LRQH� WUD� FDPSL�HOHWWURPDJQHWLFL� H� WHVVXWL� ELRORJLFL� SURYHQJRQR� GD� VWXGL� HSLGHPLRORJLFL� H� GD�HVSHULPHQWL�GL�ODERUDWRULR��4XHVWL�XOWLPL�YHQJRQR�FODVVLILFDWL�LQ
x HVSHULPHQWL� LQ� YLYR�� FKH� KDQQR� FRPH�RJJHWWR� GHOO¶RVVHUYD]LRQH� DQLPDOL� GD�ODERUDWRULR�x HVSHULPHQWL�LQ�YLWUR��FKH�HVSRQJRQR�H�DQDOL]]DQR�FHOOXOH�H�WHVVXWL�FKH�SRVVRQR�GHULYDUH�GLUHWWDPHQWH�GDOO¶XRPR�RSSXUH�GDJOL�VWHVVL�DQLPDOL�GD�ODERUDWRULR�
6RQR�QRWL�L�PHFFDQLVPL�DWWUDYHUVR�L�TXDOL�L�FDPSL�PDJQHWLFL�D����+]��GL�LQWHQVLWj�PDJJLRUH� GL� ���� P7�� SURGXFRQR� HIIHWWL� ELRORJLFL�� PD� TXHVWL� HIIHWWL� QRQ� VRQR���ULOHYDELOL� TXDQGR� O¶LQWHQVLWj� q� PLQRUH� GL� ��� P7� R�� FRPXQTXH�� TXDQGR�O¶LQWHUD]LRQH� FRQ� LO� FRUSR� XPDQR� q� PROWR� GHEROH�� ,QIDWWL�� SHU� OH� LQWHQVLWj� GL�FDPSR�WLSLFKH�GHOOH�HVSRVL]LRQL�UHVLGHQ]LDOL�H�RFFXSD]LRQDOL�� LQIHULRUL�D����P7��QHVVXQ�HIIHWWR�ELRORJLFR�q�VWDWR�GHILQLWR�µULSURGXFLELOH¶��RVVLD�LQ�QHVVXQ�FDVR�SL��GL� XQ� ODERUDWRULR� KD� UDJJLXQWR� JOL� VWHVVL� ULVXOWDWL�� 0ROWR� VSHVVR�� TXDQGR� VL� q�WHQWDWR�GL�ULSHWHUH�JOL�VWXGL�JLj�SXEEOLFDWL��QRQ�VL�q�UDJJLXQWR�OR�VWHVVR�ULVXOWDWR��LQ�TXDQWR�SRVVRQR�HVVHUH�PROWR�GLYHUVH�OH�FDUDWWHULVWLFKH�GHL�PDWHULDOL�ELRORJLFL�H�OH�PRGDOLWj�GL�HVSRVL]LRQH��UHQGHQGR�FRVu�GLIILFLOH�TXDOVLDVL�WLSR�GL�FRQIURQWR�R�YDOXWD]LRQH��$�TXHVWR�SURSRVLWR��OD�ULFHUFD�VSHULPHQWDOH�FRQGRWWD�LQ�ODERUDWRULR��LQ� YLYR� H� LQ� YLWUR�� KD� SURGRWWR�� QHJOL� XOWLPL� GHFHQQL�� XQD� JUDQ� PROH� GL�RVVHUYD]LRQL� VXOOH� UHOD]LRQL� HVLVWHQWL� WUD� FRQGL]LRQL� GL� HVSRVL]LRQH� D� FDPSL�HOHWWURPDJQHWLFL�HG�HIIHWWL�ELRORJLFL�GHULYDQWL��PD�L�ULVXOWDWL�FRQIHUPDWL�GD�SL��GL�XQ� JUXSSR� LQGLSHQGHQWH� GL� ULFHUFD� VRQR� VWDWL� UHODWLYDPHQWH� SRFKL�� 4XHVWD�VLWXD]LRQH��FKH�KD�OLPLWDWR�GUDVWLFDPHQWH�LO�UHDOH�YDORUH�VFLHQWLILFR�GL�QRQ�SRFKH�LQGDJLQL�� FRQGRWWH� SHUDOWUR� LQ�PDQLHUD� DFFXUDWD� H� LQHFFHSLELOH�� q� LPSXWDELOH� D�GLYHUVL�IDWWRUL�



���

,QQDQ]LWXWWR�� F¶q� VWDWD�� VRSUDWWXWWR� LQ�SDVVDWR��XQD�PDQFDQ]D�GL� FRRUGLQDPHQWR�WUD� L� YDUL� ODERUDWRUL H�� TXLQGL�� XQD�JUDQGH�HWHURJHQHLWj� WUD� OH� ULFHUFKH�� IDYRULWD�DQFKH�GDOOD�YDULDELOLWj�GHL�IDWWRUL�FKH�GHWHUPLQDQR�OH�FRQGL]LRQL�GL�HVSRVL]LRQH��TXDOL� IUHTXHQ]D��PRGXOD]LRQH�� LQWHQVLWj�� GXUDWD�� H� FRVu� YLD�� H� GDOOD� YDULHWj� GHL�VLVWHPL�H�GHL�SDUDPHWUL�ELRORJLFL�FKH�SRVVRQR�HVVHUH�SRVWL�VRWWR�RVVHUYD]LRQH��8Q� DOWUR� IDWWRUH� q� OD� PDQFDQ]D� GL� XQ� ULJRURVR� FRQWUROOR� GHOOH� FRQGL]LRQL� GL�HVSRVL]LRQH�� LQIDWWL�� GDWR� XQ� FDPSR� HOHWWURPDJQHWLFR� SUHVHQWH� LQ� XQ� FHUWR�DPELHQWH��FDPSR�LPSHUWXUEDWR�R�LQFLGHQWH���O¶LQWURGX]LRQH LQ�TXHVW¶DPELHQWH�GL�XQ�QXRYR FRUSR�PDWHULDOH��FDPSLRQH�ELRORJLFR��PRGLILFD�LO�FDPSR�SUHHVLVWHQWH��LO�TXDOH�DVVXPH�XQD�QXRYD�FRQILJXUD]LRQH��SHUWXUEDWD��VLD�QHOOD�SDUWH�GL�VSD]LR�RFFXSDWD�GDO�FRUSR�VLD�DOO¶HVWHUQR�GL�HVVD��,QROWUH��JOL�HIIHWWL�VXO�FRUSR�PDWHULDOH�VRQR� FRUUHODWL� GLUHWWDPHQWH� DO� FDPSR� LQWHUQR� H�� LQ� SDUWLFRODUH�� DOOD� SRWHQ]D�DVVRUELWD�SHU�XQLWj�GL�PDVVD�H��LQGLUHWWDPHQWH��DO�FDPSR�LPSHUWXUEDWR��'HILQLUH�OH� FRQGL]LRQL� GL� HVSRVL]LRQH�SXz�� TXLQGL�� VLJQLILFDUH� VLD� VSHFLILFDUH� VROWDQWR� LO�FDPSR�LQFLGHQWH�VLD�GHWHUPLQDUH�DQFKH�LO�FDPSR�LQWHUQR�R�OD�SRWHQ]D�DVVRUELWD�SHU�XQLWj�GL�PDVVD�8QD� ULOHYDQ]D� SULPDULD� DVVXPH� SRL� LO� FRQWUROOR� GHOOD� WHPSHUDWXUD�� WXWWDYLD��RFFRUUH� SUHFLVDUH� FKH� HVLVWRQR� RSLQLRQL� GLYHUVH� VXOOH� FRQGL]LRQL� WHUPLFKH� SL��RSSRUWXQH� SHU� VWXGLDUH� JOL� HIIHWWL� ELRORJLFL� QRQ� LPSXWDELOL� DG� DXPHQWL� GL�WHPSHUDWXUD��$OFXQL�ULYROJRQR�LO�ORUR�LQWHUHVVH�DOOH�VLWXD]LRQL�VSHULPHQWDOL�LQ�FXL�OH�FRQGL]LRQL�GL�HVSRVL]LRQH�VLDQR�WDOL�GD�QRQ�GDU�OXRJR�DG�DXPHQWL�ULOHYDELOL�GL�WHPSHUDWXUD� H�� LQ� TXHVWR� FDVR�� EDVWD� XQ� QRUPDOH� LQFXEDWRUH� SHU� JDUDQWLUH�FRQGL]LRQL� WHUPRVWDWLFKH�GHILQLWH��$OWUL� LQGDJDQR�VXJOL�HIIHWWL�ELRORJLFL� OHJDWL�D�FRQGL]LRQL� GL� HVSRVL]LRQH� FDSDFL� GL� SURGXUUH� XQ� DXPHQWR� PLVXUDELOH� GHOOD�WHPSHUDWXUD��LO�TXDOH�SHUz�YLHQH�LQLELWR�GD�XQ�FRQFRPLWDQWH�UDIIUHGGDPHQWR��8Q�XOWHULRUH�DSSURFFLR�FRQVLVWH�QHO�FRQVLGHUDUH�RJQL�HIIHWWR�ELRORJLFR�FKH��D�SDULWj�GL� WHPSHUDWXUD�� VL� YHULILFKL� VROWDQWR� LQ� SUHVHQ]D� GL� FDPSL� �VSHULPHQWD]LRQH� D�WHPSHUDWXUD�YDULDELOH��
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*OL� HIIHWWL� ELRORJLFL� GHULYDQWL� GD� HVSRVL]LRQL� D UDGLD]LRQL� HOHWWURPDJQHWLFKH� D�EDVVD� IUHTXHQ]D� VRQR� GRYXWL�� HVVHQ]LDOPHQWH�� DOOH� FRUUHQWL� LQGRWWH� GDO� FDPSR�PDJQHWLFR�QHO�FRUSR��4XHVWH�FRUUHQWL�SRVVRQR�SURGXUUH�FDORUH�QHL�WHVVXWL�XPDQL��HIIHWWR� WHUPLFR��� PD�� D� FDXVD� GHOOD� SLFFROD� TXDQWLWj� GL� HQHUJLD� WUDVIHULWD�� LO�FDORUH� JHQHUDWR� QRQ� SURGXFH� QHVVXQ� HIIHWWR� VLJQLILFDWLYR� HG� q� FRQWUROODWR� GDL�QRUPDOL�PHFFDQLVPL�GL�WHUPRUHJROD]LRQH�GHOO¶RUJDQLVPR��/D�WHUPRUHJROD]LRQH�q�XQ� PHFFDQLVPR� ILVLRORJLFR� LQ� EDVH� DO� TXDOH� O¶RUJDQLVPR� UHDJLVFH� D� HYHQWXDOL�YDULD]LRQL�GL HQHUJLD�WHUPLFD��LQ�PRGR�GD�PDQWHQHUH�OD�WHPSHUDWXUD�LQWHUQD�LQ�XQ�RSSRUWXQR� LQWHUYDOOR�� /¶DWWLYD]LRQH� GHO� VLVWHPD� GL� UHJROD]LRQH� SXz� HVVHUH�VFDWHQDWD�GD�GLYHUVL� IDWWRUL�DPELHQWDOL� �YDULD]LRQL�GL� WHPSHUDWXUD��GL�XPLGLWj��H�FRVu�YLD���PD�DQFKH�GDOO¶HVSRVL]LRQH�D�UDGLD]LRQL�HOHWWURPDJQHWLFKH�*OL� DQLPDOL� D� VDQJXH� FDOGR� VRQR� GRWDWL� GL� XQ� VLVWHPD� GL� UHJROD]LRQH�LQYRORQWDULR�� EDVDWR� VXOO¶HTXLOLEULR� GL� GXH� IHQRPHQL�� OD� SURGX]LRQH� H� OD�GLVSHUVLRQH�GL�FDORUH��1HOO¶XRPR��OD�PDJJLRU�SDUWH�GHJOL�RUJDQL�YLWDOL�ODYRUD� LQ�FRQGL]LRQL�GL�QRUPDOLWj��DOOD�WHPSHUDWXUD��SUHVVRFKp�FRVWDQWH��GL�����&�H��LQ�RJQL�FDVR�� SHU� YDORUL� FRPSUHVL� WUD� L� ����� �&� H� L� ��� �&�� QRQ� VL� ULOHYDQR� GDQQL�DOO¶RUJDQLVPR��$O�GL�IXRUL�GHOO¶LQWHUYDOOR�FRQVLGHUDWR��LO�FRUSR�q�LQ�FRQGL]LRQL�GL�HVWUHPD�YXOQHUDELOLWj��DOOH�EDVVH�WHPSHUDWXUH�VL�FRUUH�LO�ULVFKLR�GL�FRQJHODPHQWR��DOOH�DOWH�GL�FRDJXOD]LRQH�GL�DOFXQH�SURWHLQH��/H� FRUUHQWL� LQGRWWH� QHL� WHVVXWL� XPDQL� VRQR�� FRPXQTXH�� GL� LQWHQVLWj� PLQRUH� GL�TXHOOH� ILVLRORJLFDPHQWH� SUHVHQWL� QHO� VLVWHPD�QHUYRVR� SHULIHULFR� H� QHO� FHUYHOOR��GDWD� OD� QDWXUD� µHOHWWULFD¶� GHOOH� DWWLYLWj� GD� HVVL� VYROWH�� 6H�� SHUz�� ROWUH� DOOD�YDULD]LRQH�QHO�WHPSR��L�FDPSL�D����+]�SUHVHQWDQR�DQFKH�XQ�FRQWHQXWR�DUPRQLFR�D� IUHTXHQ]H�VXSHULRUL�� q�SRVVLELOH�FKH� OH�FRUUHQWL� LQGRWWH�VLDQR�SL��HOHYDWH��PD�VHPSUH�WURSSR�EDVVH�SHU�HVVHUH�FRQVLGHUDWH�SHULFRORVH��6L�SDVVD�RUD�D�GHVFULYHUH� LQ�FKH�PRGR� LO�FRUSR�XPDQR� UHDJLVFH� LQ�SUHVHQ]D�GL�FDPSL�(/)�
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x 0DJQHWRWHUDSLD
/D� PDJQHWRWHUDSLD� FRVWLWXLVFH� O¶DSSOLFD]LRQH� WHUDSHXWLFD� GHL� FDPSL� DOOH� EDVVH�IUHTXHQ]H�� /H� DSSDUHFFKLDWXUH� SHU� PDJQHWRWHUDSLD� RSHUDQR� D� IUHTXHQ]H� FKH�YDQQR�GD���+]�D�����+]�H�JHQHUDQR�XQ�FDPSR�PDJQHWLFR�FKH�SXz�DUULYDUH�ILQR�D����P7��SHUWDQWR�� OH�QRUPDWLYH��TXDVL�VHPSUH��SUHFLVDQR�FKH� L� OLPLWL�ILVVDWL�QRQ�VRQR� YDOLGL� SHU� OH� DSSOLFD]LRQL� GL� WLSR� WHUDSHXWLFR�� *OL� HIIHWWL� ELRORJLFL� VRQR�LPSXWDELOL� DOOH� FRUUHQWL� HOHWWULFKH� LQGRWWH�� FXL� L� VXGGHWWL� FDPSL� GDQQR� OXRJR�� H�DOOD�ORUR�GLVWULEX]LRQH��6HPEUD�FKH�WXWWL�L�WHVVXWL�ELRORJLFL��WHVVXWR�RVVHR��WHVVXWL�PROOL��H�FRVu�YLD��PDQLIHVWLQR�SRWHQ]LDOL�HOHWWULFL��LQGRWWL�GD�YDULD]LRQL�GHO�IOXVVR�PDJQHWLFR�� H� FKH� OD� ORUR� PRUIRORJLD� GLSHQGD�� ROWUH� FKH� GDOO¶DQGDPHQWR� GHO��FDPSR��GDOOH�FDUDWWHULVWLFKH�SURSULH�GHO�WHVVXWR�LQ�HVDPH��9DUL�ULFHUFDWRUL�KDQQR�GLPRVWUDWR�XQ�QHWWR�LQFUHPHQWR�GHOOD�UDGLD]LRQH�WHUPLFD�HPHVVD� GDO� FRUSR� XPDQR� HVSRVWR� D� FDPSL� PDJQHWLFL� D� EDVVD� IUHTXHQ]D��/¶LQFUHPHQWR�� LPSXWDELOH� DOOD� YDVRGLODWD]LRQH� LQGRWWD� QHO� FLUFROR� SHULIHULFR�� q��DFFRPSDJQDWR� GD� XQ� ULOHYDQWH� DXPHQWR� GHOOD� SUHVVLRQH� GHOO¶RVVLJHQR� QHO�VDQJXH��,QIDWWL��O¶HIIHWWR�ELRORJLFR�SL��ULOHYDQWH�H�FRVWDQWHPHQWH�SUHVHQWH�DSSDUH�HVVHUH� XQR� VSLFFDWR� LQFUHPHQWR� GHOOD� YDVFRODUL]]D]LRQH� WHVVXWDOH� H� GHOOD�SUHVVLRQH� GHOO¶RVVLJHQR� QHO� VDQJXH�� LQ� WRWDOH� DVVHQ]D� GL� HIIHWWL� WHUPLFL�PDFURVFRSLFL�� 'DO� SXQWR� GL� YLVWD� FOLQLFR� VRQR� VWDWL� FRQVWDWDWL� YDUL� HIIHWWL� GHL�FDPSL�DOOH�EDVVH�IUHTXHQ]H��TXDOL�XQ¶D]LRQH�DQWLHGHPDWRVD�H�XQD�DQWDOJLFD��/D�SDWRORJLD� ILQRUD� HVSORUDWD� FRPSUHQGH� YDUL� VHWWRUL�� WUD� FXL� TXHOOR� RUWRSHGLFR�WUDXPDWRORJLFR� �SVHXGRDUWURVL� H� ULWDUGL� GL� FRQVROLGD]LRQH��� TXHOOR� YDVFRODUH��TXHOOR�UHXPDWRORJLFR��TXHOOR�ILVLDWULFR�/¶DSSOLFD]LRQH�VIUXWWD�LO�SRWHQWH�HIIHWWR�DQWLQILDPPDWRULR�GHL�FDPSL�PDJQHWLFL�D�EDVVD� IUHTXHQ]D� QHO� WUDWWDPHQWR� GHOOH� IRUPH� GRORURVH� LQHUHQWL� OH� SDWRORJLH�FURQLFKH�� FRPH� DG� HVHPSLR� O¶DUWURVL�� 1HO� WUDWWDPHQWR� GHOOH� IUDWWXUH�� XQ¶DPSLD�FDVLVWLFD� KD� ULOHYDWR�� DQFKH� VH� QRQ� QHOOD� WRWDOLWj� GHL� FDVL� WUDWWDWL�� XQ¶HYLGHQWH�DFFHOHUD]LRQH�GHOOD�ULSDUD]LRQH�GHO�WHVVXWR�RVVHR��GHL�WHVVXWL�PROOL�VRYUDVWDQWL�H�



���

GHOOH�OHVLRQL�FXWDQHH�DVVRFLDWH�H�XQ�HIIHWWR�EHQHILFR�VXOOH�VWUXWWXUH�FDUWLODJLQHH��IRUWHPHQWH�FRQGL]LRQDWH�GDOOD�GLIIXVLRQH�GHOO¶RVVLJHQR�/¶D]LRQH�GHL�FDPSL�PDJQHWLFL�DOOH�EDVVH�IUHTXHQ]H�QRQ�SXz�HVVHUH�FRQIURQWDELOH�FRQ� TXHOOD� GHOOH� DOWUH� WHUDSLH� ILVLFKH�� LO� SD]LHQWH�� LQIDWWL�� QRQ� KD� DOFXQD�SHUFH]LRQH� GLUHWWD� GHOO¶DSSOLFD]LRQH� GHO� FDPSR�� $VVXPH�� LQROWUH�� XQ� UXROR� GL�SUHPLQHQWH�LPSRUWDQ]D�OD�GXUDWD�GHOO¶HVSRVL]LRQH�DO�FDPSR��FKH�YD�FRQVLGHUDWD�LQ� UDSSRUWR� DOO¶HWj� GHO� VRJJHWWR� H� DOOD� YHORFLWj� GHL� VXRL� ULWPL� ELRORJLFL��SUROLIHUDWLYL��GLIIHUHQ]LDWLYL�H�IXQ]LRQDOL���/¶D]LRQH�q�JUDGXDOH�H�O¶HIILFDFLD�GHO�WUDWWDPHQWR� SXz� SLHQDPHQWH� PDQLIHVWDUVL� LQ� WHPSL� OXQJKL�� LO� WUDWWDPHQWR� q� GD�SUHIHULUVL� QHOOH� SDWRORJLH� FURQLFKH�� PD� DQFKH� LO� WUDXPD� DFXWR� SXz� WUDUQH�YDQWDJJLR��FRQ�XQD�ULGX]LRQH�GHL�WHPSL�GL�UHFXSHUR�
x (IIHWWL�VXO�VLVWHPD�LPPXQLWDULR
*OL HIIHWWL VXO� VLVWHPD� LPPXQLWDULR�� LPSXWDELOL� DOO¶HVSRVL]LRQH� DL� FDPSL�HOHWWURPDJQHWLFL�� VRQR� VWDWL� RJJHWWR� GL� VWXGL�QHL�SULPL�DQQL� VHWWDQWD��TXDQGR�VL�YDOXWz�O¶LSRWHVL�GL�XQ�HYHQWXDOH�UXROR�GHO�VLVWHPD�LPPXQLWDULR�QHOOR�VYLOXSSR�GL�DOFXQL� WLSL� GL� WXPRUL�� SHU� FXL�� QHO� FDVR� VL� IRVVH� ULYHODWD� IRQGDWD�� XQ� GDQQR� DO�VLVWHPD� LPPXQLWDULR� DYUHEEH� HIIHWWLYDPHQWH� SRWXWR� SURYRFDUH� XQ� WXPRUH�� ,Q�VHJXLWR�� GRSR� FKH�XQ�QXPHUR� FRQVLGHUHYROH� GL� VWXGL� KD�GLPRVWUDWR� FKH�TXHVWD�LSRWHVL�QRQ�SRWHYD�HVVHUH�ULWHQXWD�YDOLGD��q�VWDWD�DEEDQGRQDWD��,Q�SDUWLFRODUH�QRQ�q� VWDWR� SURYDWR� DOFXQ� HIIHWWR� VXO� VLVWHPD� LPPXQLWDULR� SHU� LQWHQVLWj� GHO� FDPSR�PDJQHWLFR�LQIHULRUL�DL�����P7��
'D� VWXGL� LQ�YLWUR� VL� q�YLVWR� FKH�� D� OLYHOOR�PROHFRODUH�� LO� FDPSR�PDJQHWLFR�SXz�HVHUFLWDUH� GHOOH� IRU]H� VX� PROHFROH� FDULFKH� HOHWWULFDPHQWH�� 6RWWR� O¶D]LRQH� GL�TXHVWH� IRU]H�� OH� VWUXWWXUH�PROHFRODUL�� TXDOL� L� ELRSROLPHUL�� SRVVRQR�PXRYHUVL� R�GHIRUPDUVL��PHQWUH�OH�PROHFROH�GLSRODUL�SRVVRQR�RULHQWDUVL��$QFKH�VWUXWWXUH�SL��µHYROXWH¶��FRPH�TXHOOH�FHOOXODUL��SRVVRQR� ULVHQWLUH�GHJOL�HIIHWWL�GL�TXHVWH� IRU]H��



���

PD�� HVVHQGR� LO� WHVVXWR� ELRORJLFR� µQRQ� PDJQHWLFR¶�� TXHVWR� WLSR� GL� LQWHUD]LRQH�ULVXOWD�PROWR� GHEROH�� /H� LQWHUD]LRQL�PRGLILFDQR� O¶DIIOXVVR� GL� LRQL� FDOFLR� QHOOD�PHPEUDQD� FHOOXODUH� H� OD� FRQFHQWUD]LRQH� LQWUDFHOOXODUH�� LQ� SDUWLFRODUH�� XQ�LQFUHPHQWR� GHOO¶DIIOXVVR� GL� LRQL� FDOFLR� SRWUHEEH� PRGLILFDUH� OD� YHORFLWj� GL�PHWDEROLVPR�GL�DOFXQL�WHVVXWL�H�OD�UHJROD]LRQH�GL�PROWL�SURFHVVL�ELRORJLFL�
x (IIHWWL�JHQRWRVVLFL
$OFXQL� VWXGLRVL� KDQQR� LSRWL]]DWR� O¶HVLVWHQ]D� GL� DOWUL� PHFFDQLVPL�� ROWUH� DOOH�FRUUHQWL�LQGRWWH��DWWUDYHUVR�L�TXDOL�LO�FDPSR�HOHWWULFR�H�TXHOOR�PDJQHWLFR�SRVVRQR�LQWHUDJLUH� FRQ� O¶RUJDQLVPR� XPDQR�� LQ� SDUWLFRODUH�� q� VWDWR� VWXGLDWR� LO� SRVVLELOH�HIIHWWR�GHL�FDPSL�D�EDVVD�IUHTXHQ]D�VXOOD�PROHFROD�GHO�'1$��YLVWR�FKH�q�VWDWR�DFFHUWDWR� FRPH� OH� UDGLD]LRQL� LRQL]]DQWL� LQWHUYHQJDQR� VXOOD� VWUXWWXUD� GHO�'1$��HVHUFLWDQGR� XQ¶D]LRQH� PXWDJHQD�� FKH� SRUWD� DOOR� VYLOXSSR� GL� WXPRUL�� 3HU�SURYRFDUH� PXWD]LRQL�� SHU� HIIHWWR� IRWRHOHWWULFR�� OH� UDGLD]LRQL� HOHWWURPDJQHWLFKH�GHYRQR� DYHUH� O¶HQHUJLD� QHFHVVDULD� SHU� URPSHUH� L� OHJDPL� FKLPLFL� GHO�PDWHULDOH�JHQHWLFR��PD��PHQWUH��TXHVWR�q�FHUWDPHQWH�YHUR�SHU�OH�UDGLD]LRQL�LRQL]]DQWL��GD�VWXGL� GL� ODERUDWRULR� HIIHWWXDWL� QRQ� q� VWDWD� ULOHYDWD� DOFXQD� HYLGHQ]D�VXOO¶DOWHUD]LRQH�GHOOD�VWUXWWXUD�GHO�'1$�SHU�HIIHWWR�GHL�FDPSL�D�EDVVD�IUHTXHQ]D��7XWWDYLD��SXU�QRQ�SURYRFDQGR�PXWD]LRQL�JHQHWLFKH��XQ�DJHQWH�SXz�µSURYRFDUH¶�XQ�WXPRUH�DQFKH�DWWUDYHUVR�OD�FRVLGGHWWD�D]LRQH�HSLJHQHWLFD��RVVLD�IDYRUHQGR�OD�FUHVFLWD�H�OR�VYLOXSSR�GL�FHOOXOH�FKH�KDQQR�VXELWR�XQD�PXWD]LRQH�SHU�DOWUH�FDXVH��1HO�FDVR�GL�HVSRVL]LRQH�D�FDPSL� D�EDVVD�IUHTXHQ]D��DWWUDYHUVR�VWXGL�VX�FROWXUH�FHOOXODUL�� LQ�FXL� LO�'1$�DYHYD�JLj� VXELWR�XQ¶DOWHUD]LRQH�GL� WLSR� WXPRUDOH��R� VX�DQLPDOL�� LQ� JHQHUH� UDWWL�� JHQHWLFDPHQWH� SUHGLVSRVWL� D� VYLOXSSDUH� WXPRUL�� VL� q�ULVFRQWUDWR� XQ� DXPHQWR� VLJQLILFDWLYR� GHOOR� VYLOXSSR� GHL� WXPRUL�� GRSR� XQD�SUROXQJDWD� H� FRQVLGHUHYROH�HVSRVL]LRQH�D� UDGLD]LRQL�HOHWWURPDJQHWLFKH�� ,Q�DOWUL�VWXGL��HIIHWWXDWL�VX�DQLPDOL�VDQL��QRQ�VL�q�SHUz�QRWDWR�XQ�DXPHQWR�VWDWLVWLFDPHQWH�ULOHYDQWH�� /H� FRQGL]LRQL�� OH� HQWLWj� H� L� WHPSL� GHOO¶HVSRVL]LRQH�� � QHL� YDUL�



���

HVSHULPHQWL�GL�ODERUDWRULR�VXOOH�FROWXUH�H�VXOOH�FDYLH��VRQR�HVWUHPDPHQWH�GLYHUVL�H� QRQ� ULSURGXFRQR� OH� HIIHWWLYH� FRQGL]LRQL� GL� HVSRVL]LRQH� D� FXL� q� VRJJHWWD� OD�SRSROD]LRQH�� *OL� VWXGL� YHQJRQR� HIIHWWXDWL� D� OLYHOOL� GL� HVSRVL]LRQH� PROWR� SL��HOHYDWL� GL� TXHOOL� QRUPDOPHQWH� PLVXUDWL� QHOO¶DPELHQWH�� VL� VFHOJRQR� TXHVWH�FRQGL]LRQL� VSHULPHQWDOL�SHU�PDVVLPL]]DUH� OD�FDSDFLWj�GHO� ULFHUFDWRUH�GL� WURYDUH�O¶HIIHWWR��VH�PDL�HVLVWD��GL�XQ¶HVSRVL]LRQH�QRWD�H�GHILQLWD��
x (IIHWWL�VX�FROWXUH�GL�OLQIRFLWL�XPDQL�
1HOO¶DPELWR� GHOOH� SRVVLELOL� LQWHUD]LRQL� WUD� FDPSL� HOHWWURPDJQHWLFL� D� EDVVD�IUHTXHQ]D�H�VLVWHPL�ELRORJLFL� LQ�YLWUR�� OD�VSHULPHQWD]LRQH�FRQGRWWD�GDOO¶,5(&(��,VWLWXWR� GL� 5LFHUFD� SHU� O¶(OHWWURPDJQHWLVPR� H� L� &RPSRQHQWL� (OHWWURQLFL�� KD�ULJXDUGDWR�JOL� HIIHWWL� LQGRWWL�� YDOXWDWL� FRPH�IUHTXHQ]D�GHL�PLFURQXFOHL� �01��� D�FDULFR� GHO� FRUUHGR� FURPRVRPLFR� GL� OLQIRFLWL� XPDQL�� /H� HVSRVL]LRQL� VRQR� VWDWH�HVHJXLWH�PHGLDQWH�ERELQH�GL�+HOPKROW]�R�FRQGHQVDWRUL�HG�q�VWDWR�HIIHWWXDWR�XQ�ULJRURVR� FRQWUROOR� GHOOD� WHPSHUDWXUD� QHO� FDPSLRQH�� ,� ULVXOWDWL� RWWHQXWL�GDOO¶HVSRVL]LRQH�GL�FROWXUH�GL�OLQIRFLWL�XPDQL��GD�VRJJHWWL�DIIHWWL�GD�VLQGURPH�GL�7XUQHU� �FKH� SUHQGH� LO� QRPH� GDOO¶HQGRFULQRORJR� FKH�� QHO� ������ GHVFULVVH� LQ�PDQLHUD�DFFXUDWD�LO�FLFOR�GL�TXHVWD�PDODWWLD��q�XQ¶DQRPDOLD�FURPRVRPLFD�PROWR�UDUD��FKH��QHO�����GHL�FDVL��GHWHUPLQD�O¶DERUWR���D�XQ�FDPSR�PDJQHWLFR�SXOVDWR�DOOD� IUHTXHQ]D� GL� ��� +]�� KDQQR� HYLGHQ]LDWR� XQ� DXPHQWR� GHOOD� IUHTXHQ]D� GHL�PLFURQXFOHL�QHOOH�FROWXUH�HVSRVWH��ULVSHWWR�D�FROWXUH�GL�FRQWUROOR��TXHVWR�DXPHQWR�QRQ� HUD� VWDWR� ULVFRQWUDWR� LQ� FROWXUH� GL� OLQIRFLWL�� GD� VRJJHWWL� VDQL�� HVSRVWH� QHOOH�VWHVVH�FRQGL]LRQL��/D�GLIIHUHQWH�ULVSRVWD��QHOOH�VWHVVH�FRQGL]LRQL�GL�HVSRVL]LRQH��ULVXOWD�LQWHUHVVDQWH�LQ� FRQVLGHUD]LRQH�GHO� IDWWR� FKH� OH�QRUPDWLYH�VXL� ULVFKL�SHU� OD� VDOXWH�GHOO¶XRPR�GHULYDQR�� JHQHUDOPHQWH�� GD� XQD� YDOXWD]LRQH� HIIHWWXDWD� VX� LQGLYLGXL� VDQL�� WDOH�FDPSLRQH�q�UDSSUHVHQWDWLYR�GHOOD�PDJJLRUDQ]D�GHOOD�SRSROD]LRQH��PD�ULVFKLD�GL�
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QRQ� WHQHU� FRQWR� GL� SDUWLFRODUL� VRWWRJUXSSL� GL� SHUVRQH� FKH� SRWUHEEHUR�PRVWUDUH�XQD�PDJJLRUH�VHQVLELOLWj��Ê�VWDWR�YDOXWDWR��LQROWUH��O¶HIIHWWR�GL�FDPSL�PDJQHWLFL�VLQXVRLGDOL��D�IUHTXHQ]D�GL����+]� H� LQWHQVLWj� GL� �����P7�� �����P7�� ����P7�� �����P7�H�����P7� �UPV��� VX�FROWXUH� GL� OLQIRFLWL� GD� ��� VRJJHWWL� VDQL�� ,� ULVXOWDWL�� HVSUHVVL� LQ� WHUPLQL� GL�JHQRWRVVLFLWj�H�GL�DOWHUD]LRQH�GHOOD�SUROLIHUD]LRQH�FHOOXODUH��QRQ�KDQQR�PRVWUDWR�XQ� LQFUHPHQWR� GHOOD� IUHTXHQ]D� GHL� PLFURQXFOHL�� PD� q� VWDWD� ULVFRQWUDWD�XQ¶DFFHOHUD]LRQH�R�XQ�ULWDUGR�GHOOD�SUROLIHUD]LRQH��LQ�IXQ]LRQH�GHOO¶LQWHQVLWj�GHO�FDPSR�� /¶HVSRVL]LRQH� GL� FROWXUH� GL� OLQIRFLWL� XPDQL� D� XQ� FDPSR� PDJQHWLFR�SXOVDWR��D�IUHTXHQ]D�GL�����+]�H�LQWHQVLWj�GL�����P7�� LQYHFH��KD�LQGRWWR�HIIHWWL�JHQRWRVVLFL��YDOXWDWL� VLD�FRPH�IUHTXHQ]D�GHL�PLFURQXFOHL�FKH�FRPH�DEHUUD]LRQL�FURPRVRPLFKH��H�XQ¶DFFHOHUDWD�SUROLIHUD]LRQH�FHOOXODUH�
x /¶LSRWHVL�µPHODWRQLQD¶�
/D�PHODWRQLQD q�XQ�RUPRQH�VHFUHWR�GDOOD�JKLDQGROD�SLQHDOH��SRVWD�QHO�FHUYHOOR��/D�SURGX]LRQH�GL�TXHVWR�RUPRQH�q�UHJRODWD�GDOOD�OXFH�GHO�JLRUQR��QHO�VHQVR�FKH�OD� OXFH� EORFFD� OD� JHQHUD]LRQH�� OD� TXDOH� UDJJLXQJH�� LQYHFH�� L� OLYHOOL� SL�� DOWL�GXUDQWH� OH� RUH� QRWWXUQH��4XHVWR� FRPSRVWR� FKLPLFR� q� VWDWR� D� OXQJR� RJJHWWR� GL�VWXGL�� SHU� OD� VXD� SUHVXQWD� IXQ]LRQH� GL� DJHQWH� DQWLWXPRUDOH�� DWWUDYHUVR� O¶D]LRQH�LQLELWRULD�HVHUFLWDWD�GDJOL�HVWURJHQL��PD��DO�ULJXDUGR��L�ULVXOWDWL�VSHULPHQWDOL�VRQR�FRQWUDVWDQWL��4XHOOR�FKH�VL�q�HYLGHQ]LDWR�FRQ�FHUWH]]D�q�FKH�LQ�SD]LHQWL�DIIHWWL�GD�WXPRUH��LQ�SDUWLFRODUH�GD�WXPRUH�DOOD�PDPPHOOD��L�OLYHOOL�GL�PHODWRQLQD�SURGRWWL�VRQR�LQIHULRUL�DOOD�QRUPD��,QROWUH��VL�q�QRWDWR�FKH�OD�PHODWRQLQD��DWWUDYHUVR�OD�VXD�D]LRQH�ELRFKLPLFD��SXz�IDYRULUH�OR�VYLOXSSR�GL�WXPRUL�DOOD�PDPPHOOD�LQ�FHOOXOH�JLj� PDODWH�� PD� QRQ� FL� VRQR� HYLGHQ]H� VSHULPHQWDOL� FKH� GLPRVWULQR� FRPH� OD�PHODWRQLQD� SRVVD� LQWHUYHQLUH� QHOOR� VYLOXSSR� GL� WXPRUL� VSRQWDQHL�� 6HFRQGR�XQ¶LSRWHVL�LQWHUSUHWDWLYD��D�EDVVL�OLYHOOL�GL�PHODWRQLQD�VRQR�DVVRFLDWL�LQFUHPHQWL�
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GHO� ULVFKLR� FDQFHURJHQR�� FRQ� PHFFDQLVPL� SUREDELOPHQWH� GLYHUVL�� TXDOL�GLPLQX]LRQH� GHOOD� ULVSRVWD� LPPXQLWDULD� LQQDO]DPHQWR� GHL� OLYHOOL� GL� RUPRQL�JRQDGLFL�FRQ�HIIHWWL�VXL�WXPRUL�DOOD�PDPPHOOD�R�DOOD�SURVWDWD��DPSOLILFD]LRQH�GHO�GDQQR� RVVLGDWLYR� GHO� '1$�� LQ� SUHVHQ]D� GL� XQD� GLPLQX]LRQH� GHL� OLYHOOL� GL�PHODWRQLQD��YLVWH�OH�QRWHYROL�SURSULHWj�DQWLRVVLGDQWL�GL�TXHVWR�RUPRQH��$O� OHJDPH� WUD� LQVRUJHQ]D� WXPRUDOH� H� OLYHOOL� GL� PHODWRQLQD� VL� ULFRQGXFRQR� JOL�VWXGL� HIIHWWXDWL� QHJOL� XOWLPL� GLHFL� DQQL�� FKH� KDQQR� GLPRVWUDWR�� FRQ� VXIILFLHQWH�HYLGHQ]D�� FRPH� O¶HVSRVL]LRQH� D� FDPSL� HOHWWURPDJQHWLFL� DOWHUL� QRWHYROPHQWH� H�ULWDUGL� OH� VHFUH]LRQL� GL� PHODWRQLQD� GXUDQWH� OH� RUH� QRWWXUQH�� DQFKH� VH� LO�PHFFDQLVPR� ELRORJLFR� DOOD� EDVH� GL� TXHVWD� LQWHUD]LRQH� QRQ� q� VWDWR� DQFRUD� EHQ�GHILQLWR��3HU�TXHVWL�PRWLYL�O¶LSRWHVL�PHODWRQLQD�q�ULWHQXWD��OD�SURYD�ELRORJLFD�SL��HYLGHQWH�GHO�OHJDPH�WUD�FDPSL�HOHWWURPDJQHWLFL�H�WXPRUL�
$�� (IIHWWL�VDQLWDUL�HG�LQGDJLQL�HSLGHPLRORJLFKH
&RPH� JLj� GHVFULWWR�� VRQR� QXPHURVH� OH� PRGDOLWj� DWWUDYHUVR� OH� TXDOL� LO� FRUSR�XPDQR� LQWHUDJLVFH� FRQ� L� FDPSL� HOHWWURPDJQHWLFL�� PD� O¶HVLVWHQ]D� GL� XQ� HIIHWWR�ELRORJLFR�QRWR�QRQ�q�QHFHVVDULDPHQWH�LQGLFH�GL�XQ�SURFHVVR�SDWRORJLFR�FKH�SRUWL�D�PRGLILFD]LRQL� GDQQRVH� SHU� OD� VDOXWH� XPDQD��0HQWUH� O¶HIIHWWR� ELRORJLFR� VL� KD�TXDQGR�� LQ� VHJXLWR� D� XQ¶HVSRVL]LRQH� D� FDPSL� HOHWWURPDJQHWLFL�� VL� RVVHUYD� XQD�UHD]LRQH�ILVLRORJLFD�GL�HQWLWj�ULOHYDELOH��O¶HIIHWWR�VDQLWDULR�VL�KD��LQYHFH��TXDQGR�O¶RUJDQLVPR� QRQ� q� LQ� JUDGR� GL� FRPSHQVDUH� O¶HIIHWWR� ELRORJLFR�� FKH�� SHU� WDOH�PRWLYR�� GLYHQWD� GDQQRVR� SHU� OD� VDOXWH�� *OL� HIIHWWL� VXOOD� VDOXWH� XPDQD� VRQR�JHQHUDOPHQWH�GLVWLQWL�LQ�HIIHWWL�DFXWL�HG�HIIHWWL�FURQLFL�*OL�HIIHWWL�DFXWL VRQR�LPPHGLDWL��LQ�TXDQWR�VL�YHULILFDQR�DSSHQD�VL�q�HVSRVWL�D�XQ�FDPSR�HOHWWURPDJQHWLFR�H�FHVVDQR�DO�WHUPLQH�GHOO¶HVSRVL]LRQH��H�RJJHWWLYL��RVVLD�ULOHYDELOL�GD�WXWWL�JOL�LQGLYLGXL�VHQ]D�HFFH]LRQL��HVVL��LQ�SUDWLFD��YHQJRQR�SURGRWWL�
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GDOOH� FRUUHQWL� LQGRWWH� QHL� WHVVXWL� GHJOL� RUJDQLVPL� HVSRVWL�� $WWUDYHUVR� VWXGL�HIIHWWXDWL� VX� VRJJHWWL� VDQL� VRQR� VWDWH� LQGLYLGXDWH� GHOOH� VRJOLH�� ROWUH� OH� TXDOL�LQWHUYHQJRQR� JOL� HIIHWWL� DFXWL�� $G� HVHPSLR�� LQ� VHJXLWR� DOO¶HVSRVL]LRQH� D� XQ�FDPSR�PDJQHWLFR�GL� ���P7�� D� FXL� FRUULVSRQGH�XQD�GHQVLWj�GL� FRUUHQWH� LQGRWWD�SDUL�D�����$�P���VL�q�QRWDWD�OD�FRPSDUVD�GL�LQWHUIHUHQ]H�QHOOD�SHUFH]LRQH�YLVLYD��VRWWR� IRUPD� GL� ODPSL� OXPLQRVL�� 3HU� OLYHOOL� SL�� HOHYDWL� GL� FRUUHQWL� LQGRWWH� VL�SRVVRQR� DYHUH� FRQWUD]LRQL� PXVFRODUL�� H[WUDVLVWROH� FDUGLDFKH�� ILQR� DO�ULVFDOGDPHQWR�GHL�WHVVXWL��PD�TXHVWR�SHU�FDPSL�GL�����7�H�GHQVLWj�GL�FRUUHQWL�SDUL�D����$�P��*OL�HIIHWWL FURQLFL��RVVLD�TXHOOL�GHULYDWL�GD�HVSRVL]LRQL�ULSHWXWH�H�SUROXQJDWH��VRQR�RJJHWWR�GL�VWXGL�GD�GLYHUVL�DQQL��FRQ�FHQWLQDLD�GL�GRFXPHQWL�SURGRWWL�H�ULVXOWDWL�TXDVL� VHPSUH� FRQWUDVWDQWL�� 4XHVWL� HIIHWWL� D� OXQJR� WHUPLQH� YHQJRQR� LQGDJDWL�DWWUDYHUVR�VWXGL�GL�WLSR�HSLGHPLRORJLFR��FKH�FHUFDQR�GL�LQGLYLGXDUH�OD�UHOD]LRQH�WUD�HIIHWWL�VXOOD�VDOXWH�HG�HVSRVL]LRQH�D�XQ�SUHVXQWR�DJHQWH�SDWRJHQR� ,�SULQFLSDOL�PHWRGL�GL�LQGDJLQH�HSLGHPLRORJLFD�VL�EDVDQR�VX�VWXGL�GHVFULWWLYL�VHPSOLFL��VWXGL�RVVHUYD]LRQDOL�H�VWXGL�VSHULPHQWDOL��*OL�VWXGL�GHVFULWWLYL�VHPSOLFL XWLOL]]DQR�GDWL�JLj� HVLVWHQWL� �,67$7�� FHQVLPHQWL��� 1HJOL� VWXGL� RVVHUYD]LRQDOL LO� ULFHUFDWRUH�XWLOL]]D� GDWL� ULFDYDWL� GD� DQDPQHVL�� HVDPL� GL� ODERUDWRULR� H� LQWHUYLVWH�� PD� QRQ�LQWHUIHULVFH� FRQ� WUDWWDPHQWL� R� HOLPLQD]LRQH� GHL� IDWWRUL� GL� ULVFKLR�� WDOL� VWXGL� VL�GLIIHUHQ]LDQR� GDL� GHVFULWWLYL� VHPSOLFL� SHUFKp�� JHQHUDOPHQWH�� QRQ� VL� EDVDQR�VXOO¶LQWHUD�SRSROD]LRQH��PD�VX�XQ�VRWWRJUXSSR�R�FDPSLRQH�GL�HVVD��1HJOL�VWXGL�VSHULPHQWDOL LO� ULFHUFDWRUH�� LQYHFH�� FRPSLH� LQWHUYHQWL� GLUHWWL�� PDQLSROD� FLRq� OH�FRQGL]LRQL�GL�ULFHUFD��DSSOLFDQGR�VWUDWHJLH�WHUDSHXWLFKH�R�SUHYHQWLYH�D�GXH�R�SL��JUXSSL�GL�VRJJHWWL�� ,�SL��XWLOL]]DWL�VRQR�JOL�VWXGL�RVVHUYD]LRQDOL�H��WUD�TXHVWL�� OR�VWXGLR�D�FDVR�FRQWUROOR�H�OR�VWXGLR�D�FRRUWH�/R�VWXGLR�D�FDVR�FRQWUROOR q�XQD�ULOHYD]LRQH�UHWURVSHWWLYD�GL�GDWL�ULFDYDWL�GD�GXH�JUXSSL� GL� LQGLYLGXL�� L� FDVL� H� L� FRQWUROOL�� ,� FDVL� VRQR� FRVWLWXLWL� GD� XQ� JUXSSR� GL�VRJJHWWL�PDODWL�R DIIHWWL�GD�SDUWLFRODUL�FRQGL]LRQL��L�FRQWUROOL�VRQR�XQ�JUXSSR�GL�
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VRJJHWWL�� FRQ� OH� VWHVVH� FDUDWWHULVWLFKH� GHL� FDVL�� PD� FKH� GLIIHULVFRQR� GD� TXHVWL�XOWLPL�SHU�LO�IDWWR�GL�QRQ�HVVHUH�PDODWL��3HU�OD�VFHOWD�GHL�FDVL�VL�ID�ULIHULPHQWR�D�WXWWL� L� VRJJHWWL��FROSLWL GDOOD�PDODWWLD�FRQVLGHUDWD��GL�XQ�SDUWLFRODUH�VRWWRJUXSSR�GL�SRSROD]LRQH�R�GL�XQ�FDPSLRQH�UDSSUHVHQWDWLYR�GL�HVVD��/D�VFHOWD�GHL�FRQWUROOL�YLHQH� HIIHWWXDWD� R� VHJXHQGR� LO� FULWHULR� GHOO¶DSSDLDPHQWR� �SHU� RJQL� FDVR� VL�SUHQGRQR� VRJJHWWL� FRQ� FDUDWWHULVWLFKH� VLPLOL�� HWj�� VHVVR�� ODYRUR�� FRQGL]LRQH�VRFLDOH�� OXRJR� GL� UHVLGHQ]D�� RSSXUH�� SL�� LQ� JHQHUDOH�� VFHJOLHQGR� XQ� JUXSSR�TXDQWR�SL��RPRJHQHR�SRVVLELOH�D�TXHOOR�GD�FXL�SURYHQJRQR�L�FDVL�1HOOR� VWXGLR�D� FRRUWH XQR�R�SL��JUXSSL�GL� VRJJHWWL�YHQJRQR�VHJXLWL�QHO� WHPSR�SHU YDOXWDUH� O¶D]LRQH�GL� XQ� VRVSHWWR� IDWWRUH� GL� ULVFKLR��6RQR�HVHJXLWH�YHULILFKH�SHULRGLFKH�SHU�XQ�ODVVR�GL�WHPSR�WDOH�GD�SHUPHWWHUH�OD�YDOXWD]LRQH�GHOO¶LQFLGHQ]D�GHOOD�PDODWWLD��VLD�QHL�VRJJHWWL�HVSRVWL�FKH�LQ�TXHOOL��QRQ�HVSRVWL�8QR� VWXGLR� HSLGHPLRORJLFR�� EHQ� LPSRVWDWR� H� EHQ� FRQGRWWR�� LPSOLFD�O¶LGHQWLILFD]LRQH� GL� XQ� FDPSLRQH� GHOOD� SRSROD]LRQH� GD� VWXGLDUH�� OD� GHILQL]LRQH�GHO� WLSR� GL� HVSRVL]LRQH� GD� FRQVLGHUDUH�� OD� GHVFUL]LRQH� GHO� SHULRGR� LQ� FXL�O¶HVSRVL]LRQH� q� VLJQLILFDWLYD� H� OD� VFHOWD� GHO� WLSR� GL� VWXGLR� GD� FRQGXUUH�� 7XWWL�TXHVWL� IDWWRUL� LQIOXHQ]DQR� OD� TXDOLWj� GHOOR� VWXGLR� H�� GL� FRQVHJXHQ]D�� DQFKH� OD�YDOLGLWj�GHL�ULVXOWDWL�RWWHQXWL�*OL� LQGLFDWRUL� XWLOL]]DWL� QHJOL� VWXGL� HSLGHPLRORJLFL� VXOO¶DVVRFLD]LRQH� WUD�HVSRVL]LRQH�UHVLGHQ]LDOH�D�FDPSL�PDJQHWLFL�H�ULVFKLR�GL�WXPRUH�KDQQR�XQ�FHUWR�JUDGR� GL� LPSUHFLVLRQH� H� QRQ� DFFXUDWH]]D�� ULVSHWWR� DO� ULIHULPHQWR� LGHDOH�UDSSUHVHQWDWR�GDOO¶HVSRVL]LRQH�GL�OXQJR�SHULRGR��/D�SURFHGXUD�ZLUH�FRGH q�EDVDWD�VXOOD�FRQILJXUD]LRQH�GHOOD�FRUUHQWH�QHOOH�OLQHH�HOHWWULFKH� H� VXOOD� GLVWDQ]D� GL TXHVWH� XOWLPH� GDOOH� DELWD]LRQL�� ,Q� XQ� SULPR�PRPHQWR�� OD� FODVVLILFD]LRQH� LQWURGRWWD� HUD� GL� WLSR� GLFRWRPLFR� �DOWH� H� EDVVH�FRQILJXUD]LRQL���PHQWUH��VXFFHVVLYDPHQWH��q�VWDWD�HVWHVD�D�TXDWWUR�FDWHJRULH�
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� SROL�WHUPLQDOL�� FRQILJXUD]LRQL�QRUPDOPHQWH�EDVVH��2/&&��� FRQILJXUD]LRQL�QRUPDOPHQWH�HOHYDWH��2+&&��� FRQILJXUD]LRQL�PROWR�HOHYDWH��9+&&��
3HU�YDOXWDUH�O¶HVSRVL]LRQH�SUHJUHVVD�H�GL�OXQJD�GXUDWD��VL�SURFHGH�DOOD�VWLPD�GHL�YDORUL�GHO�FDPSR�PDJQHWLFR� LQ�FRQGL]LRQL�GL�PDVVLPR�FDULFR��SHU�PH]]R�GL�XQ�PRGHOOR�GL�SUHGL]LRQH�FKH�WLHQH�FRQWR�GHOO¶DOWH]]D�GHL�WUDOLFFL��GHOOH�GLVWDQ]H�WUD�L�WUDOLFFL��GHOOH�GLVWDQ]H�WUD�L�FDYL��GHOOH�SRVL]LRQL�UHODWLYH�GHL�FDYL��GHOOH�GLVWDQ]H�GHOOH�DELWD]LRQL�GDOOH� OLQHH�H�GHO�FDULFR�PHGLR�DQQXDOH�GL�FLDVFXQD�OLQHD��1HOOH�ULFHUFKH�SL�� UHFHQWL� VRQR� VWDWL�PLVXUDWL� L� OLYHOOL�GHL� FDPSL� HOHWWULFL� H�PDJQHWLFL�QHOOH�DELWD]LRQL�HG�q�VWDWD�VWLPDWD��LQROWUH��OD�ORUR�LQWHQVLWj�QHO�FRUVR�GHO�WHPSR��DYYDOHQGRVL� GHL� GDWL� VWRULFL� VXO� FDULFR� GHOOH� OLQHH�� WHQHQGR� LQ� FRQWR� VLD� OD�FRQILJXUD]LRQH�GHJOL�HOHWWURGRWWL�FKH�OD�ORUR�GLVWDQ]D�GDOOH�FDVH�6L� ID� ULVDOLUH� O¶LQL]LR� GHOOH� ULFHUFKH� VXJOL� HIIHWWL� D� OXQJR� WHUPLQH� GHL� FDPSL�HOHWWURPDJQHWLFL� DOOD� SXEEOLFD]LRQH�� QHO� ������ GHOOR� VWXGLR� HIIHWWXDWR�GDOO¶HSLGHPLRORJD�1DQF\�:HUWKHLPHU� H� GDO� ILVLFR� (G� /HHSHU�� 1HO� ODYRUR�� GDO�WLWROR�(OHFWULFDO�ZLULQJ�FRQILJXUDWLRQV�DQG�FKLOGKRRG�FDQFHU��HVVL�GLPRVWUDURQR��R�FUHGHWWHUR�GL�GLPRVWUDUH��O¶HVLVWHQ]D�GL�XQD�UHOD]LRQH�FDXVDOH�WUD�HVSRVL]LRQH�D�FDPSL� HOHWWURPDJQHWLFL� HG� LQVRUJHQ]D� GL� WXPRUL�� DQDOL]]DQGR� LO� FDVR� GL� ����EDPELQL� PRUWL� GL� OHXFHPLD� WUD� LO� ����� HG� LO� ����� QHOOD� FRQWHD� GL� 'HQYHU�� LQ�&RORUDGR��OD�PDJJLRU�SDUWH�GHL�TXDOL�DELWDYD�LQ�SURVVLPLWj�GL�FHQWUDOL�HOHWWULFKH�R�OLQHH�DG�DOWD� WHQVLRQH�� ,O� ORUR�VWXGLR�� LQ�FXL�FRPH�LQGLFH�GL�HVSRVL]LRQH�YHQLYD�XWLOL]]DWR� LO� ZLUH�FRGH�� q� VWDWR� SL�� YROWH� VPHQWLWR� H� DWWDFFDWR� SHU� L� FULWHUL� GL�LQGDJLQH�XWLOL]]DWL�1HO�������O¶$PHULFDQ�-RXUQDO�RI�(SLGHPLRORJ\��OD�VWHVVD�LPSRUWDQWLVVLPD�ULYLVWD�FKH� DYHYD� SXEEOLFDWR� LO� ODYRUR� GL�:HUWKHLPHU� H� /HHSHU�� SXEEOLFz� XQD� ULFHUFDFKH��DQDOL]]DQGR�L�FDVL GL�OHXFHPLD�YHULILFDWLVL�D�5KRGH�,VODQG��WUD�LO������HG�LO�
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������ H� XWLOL]]DQGR� JOL� VWHVVL� FULWHUL�� QRQ� DYHYD� FRQIHUPDWR� O¶DVVRFLD]LRQH� WUD�FDPSL� HOHWWURPDJQHWLFL� H� FDVL� GL� OHXFHPLD�� ,Q� VHJXLWR�� QHOOD� YDOXWD]LRQH� GHL�GLYHUVL�VWXGL�HIIHWWXDWL��VRUVH�LO�SUREOHPD�GL�LQGLYLGXDUH�LO�PHWRGR�SL��RSSRUWXQR�SHU�PLVXUDUH�O¶HVSRVL]LRQH�1HO� ������ /�� 7RPHLXV� FRQGXVVH� XQR� VWXGLR� GL� WLSR� FDVR�FRQWUROOR� VXL� WXPRUL�LQIDQWLOL�GLDJQRVWLFDWL�QHOOD�FRQWHD�GL�6WRFFROPD��WUD�LO������HG�LO�������XVDQGR�FRPH�LQGLFH�GL�HVSRVL]LRQH�OD�YLFLQDQ]D�D�OLQHH�HOHWWULFKH��GD���N9�D�����N9��PD�DQFKH� D� VRWWRVWD]LRQL�� WUDVIRUPDWRUL� H� IHUURYLH� HOHWWULFKH� H�PHWURSROLWDQH�� HJOL��LQROWUH�� HIIHWWXz� PLVXUH� GL� FDPSR� PDJQHWLFR� DOO¶LQJUHVVR� GHOOH� DELWD]LRQL��FRQFOXGHQGR� FKH� L� FDVL� GL� WXPRUH�� UHODWLYDPHQWH� DO� FDPSLRQH� SUHVR� LQ� HVDPH��HUDQR� VLJQLILFDWLYDPHQWH� SL�� IUHTXHQWL� LQ� YLFLQDQ]D� �PHQR� GL� ����PHWUL�� GHOOH�OLQHH�HOHWWULFKH�6DYLW]�HIIHWWXz�XQR�VWXGLR��GL�WLSR�FDVR�FRQWUROOR��VXOOD�OHXFHPLD�LQIDQWLOH�H�VXL�WXPRUL� FHUHEUDOL� QHOO¶DUHD� GL�'HQYHU�� WUD� LO� ����� HG� LO� ������ XWLOL]]DQGR�FRPH�LQGLFH�GL�HVSRVL]LRQH�VLD�PLVXUH�GLUHWWH�GHL�FDPSL�HOHWWULFL�H�PDJQHWLFL�QHOOH�FDVH�VLD�LQGLFL�GL�WLSR�ZLUH�FRGH��SHU�VWLPDUH�L�OLYHOOL�PHGL�GL�FDPSR�D�OXQJR�WHUPLQH��3XU�HVDPLQDQGR�OD�VWHVVD�DUHD�JHRJUDILFD�LQGDJDWD�GD�:HUWKHLPHU�H�/HHSHU��QRQ�F¶HUDQR� SUREOHPL� GL� VRYUDSSRVL]LRQH� WUD� L� GXH� FDVL�� LQ� TXDQWR� HUDQR� GLYHUVL� L�SHULRGL� SUHVL� LQ� FRQVLGHUD]LRQH�� ,� FDVL� FRQVLGHUDWL� IXURQR� ���� UHVLGHQWL� GL�'HQYHU�� FRQ� HWj� FRPSUHVD� WUD� �� H� ��� DQQL�� DL� TXDOL� HUD� VWDWR� GLDJQRVWLFDWR� XQ�WXPRUH�� 6DYLW]� ULOHYz� FKH� SHU� L� UHVLGHQWL� QHOOH� FDVH� FRQ� OLYHOOL� GL� LQGX]LRQH�PDJQHWLFD� VXSHULRUL�D������7��VL�GHWHUPLQDYD�XQ�UDSSRUWR�GL� ULVFKLR�GL�����SHU�WXWWL�L� WLSL�GL�WXPRUH��H�XQR�SL��DOWR�SHU�OHXFHPLH��OLQIRPL�H�VDUFRPL�GHL�WHVVXWL�PROOL�� EHQFKp� WDOH UDSSRUWR� GL� ULVFKLR� IRVVH� LQIHULRUH� D� TXHOOR� FDOFRODWR� GD�:HUWKHLPHU�H�/HHSHU��OD�PDJJLRUH�DFFXUDWH]]D�FRQ�OD�TXDOH�IX�FRQGRWWR�TXHVWR�VHFRQGR� VWXGLR� WROVH� RJQL� GXEELR� VXOO¶DWWHQGLELOLWj� GHO� ODYRUR� H� ULDFFHVH� LO�GLEDWWLWR�VXOOD�SRVVLELOH�FRUUHOD]LRQH�WUD�FDPSL�(/)�H�FDQFUR�
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8Q� LPSRUWDQWH� VWXGLR� q� VWDWR� HIIHWWXDWR� LQ� 6YH]LD� GDJOL� HSLGHPLRORJLFL� 0��)H\FKWLQJ� H� $�� $KOERP�� GHOOR� 6WRFNKROP¶V� .DUDOLQVND� ,QVWLWXWH�� VX� ��������SHUVRQH�GL�HWj�VXSHULRUH�DL����DQQL��FKH�DYHVVHUR�DELWDWR�SHU�DOPHQR�XQ�DQQR��WUD�LO������HG�LO�������D�PHQR�GL�����PHWUL�GD�OLQHH�DG�DOWD�WHQVLRQH��'DO�5HJLVWUR�7XPRUL� 1D]LRQDOH� VRQR� VWDWL� LGHQWLILFDWL� ���� FDVL� GL� OHXFHPLD� H� ���� FDVL� GL�WXPRUH� FHUHEUDOH�� WUD� L� TXDOL� VRQR� VWDWL� VFHOWL� ���� FRQWUROOL�� FRPH� LQGLFDWRUL�GHOO¶HVSRVL]LRQH� VRQR� VWDWH XWLOL]]DWH� OH� VWLPH� VWRULFKH� GHO� FDPSR� PDJQHWLFR�DOO¶LQWHUQR� GHOOH� DELWD]LRQL�� EDVDWH� VXOOD� GLVWDQ]D� GDOOH� OLQHH� H� VXO� FDULFR�� OH�PLVXUH�GLUHWWH�GHO�FDPSR�PDJQHWLFR�H�OD�GLVWDQ]D�GDOOH�OLQHH��1RQ�q�VWDWD�WURYDWD�QHVVXQD�DVVRFLD]LRQH�WUD�HVSRVL]LRQH�D�FDPSL�PDJQHWLFL�JHQHUDWL�GD�HOHWWURGRWWL�HG� LQFLGHQ]D� GL� OHXFHPLD� OLQIDWLFD� H� WXPRUH� FHUHEUDOH��PHQWUH� SHU� OD� OHXFHPLD�PLHORLGH�OR�VWXGLR�IRUQLVFH�XQ¶DVVRFLD]LRQH�DEEDVWDQ]D�HYLGHQWH�WUD�HVSRVL]LRQH�HG�LQVRUJHQ]D�GL�TXHVWR�WLSR�GL�WXPRUH��FRQ�XQ�IDWWRUH�GL�ULVFKLR�SDUL�D������SHU�HVSRVL]LRQL�VXSHULRUL�D�����P7��H�D������SHU�HVSRVL]LRQL�VXSHULRUL�D�����P7�
8QR�GHL�OLPLWL�IRQGDPHQWDOL�GHL�ODYRUL�FLWDWL��SHUz��ULVLHGH�QHO�IDWWR�FKH�QHVVXQR�GL�HVVL�KD�WURYDWR�XQD�UHOD]LRQH�FRQVLVWHQWH�WUD�LO�OLYHOOR�GL�HVSRVL]LRQH�DL�FDPSL�(/)�HG�LO�WDVVR�GL�LQFLGHQ]D�GHO�FDQFUR��RYYHUR�XQD�UHOD]LRQH�GRVH�ULVSRVWD��8Q�DOWUR�SUREOHPD�q�TXHOOR�GL�HOLPLQDUH�WXWWL�L�SRVVLELOL�IDWWRUL�FRQIRQGHQWL�� WUD�FXL� JOL� DOWUL� IDWWRUL� SRWHQ]LDOPHQWH� FDQFHURJHQL�� FKH� SRVVRQR� LQFUHPHQWDUH� R�GLPLQXLUH LO�ULVFKLR�GL�FRQWUDUUH�OD�PDODWWLD�FKH�VL�VWD�VWXGLDQGR��D�WDOH�SURSRVLWR��PHQWUH�OD�PDJJLRUDQ]D�GHJOL�VWXGL�VXL�EDPELQL�KD�HYLGHQ]LDWR�XQD�FRUUHOD]LRQH�SRVLWLYD�WUD�WXPRUL�HG�HVSRVL]LRQH�D�FDPSL�(/)��JOL�VWXGL�UHODWLYL�DJOL�DGXOWL��FKH�YLYRQR�LQ�SURVVLPLWj�GL� OLQHH�HOHWWULFKH��KDQQR�GDWR��TXDVL�WXWWL��HVLWR�QHJDWLYR��8QD�SRVVLELOH�VSLHJD]LRQH�GL�TXHVWR�ULVXOWDWR�SRWUHEEH�FRQVLVWHUH�QHOOD�GLIILFROWj�GL� VHSDUDUH�� QHJOL� DGXOWL�� O¶HVSRVL]LRQH� DL� FDPSL� (/)� GDJOL� DOWUL� IDWWRUL�FDQFHURJHQL� �IXPR�� DJHQWL� FKLPLFL�� LQTXLQDPHQWR��� VL� SHQVD�� LQIDWWL�� FKH� WDOL�IDWWRUL��GL�LQGXEELD�FDQFHURJHQLFLWj��QDVFRQGDQR�QHJOL�DGXOWL�JOL�HIIHWWL�GRYXWL�DL�FDPSL�(/)��3XUWURSSR��SHU�DOFXQH�IRUPH�WXPRUDOL��FRPH�OD�OHXFHPLD�LQIDQWLOH�H�
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OD� OHXFHPLD� OLQIRFLWLFD� FURQLFD�� VRQR�QRWH�VROR�SRFKH�FDXVH��SHU�FXL�q�GLIILFLOH�LGHQWLILFDUH� SRWHQ]LDOL� DJHQWL� FRQIRQGHQWL� HG� HVFOXGHUOL�� D� SULRUL�� GDOO¶LQGDJLQH�HSLGHPLRORJLFD�0D� IRUVH� q� SURSULR� O¶DSSURFFLR� GL� WLSR� HSLGHPLRORJLFR�� ILQRUD� XWLOL]]DWR� QHOOH�ULFHUFKH�� FKH�QRQ�SHUPHWWH�GL�RWWHQHUH� ULVXOWDWL� FKLDUL�H�GHILQLWLYL��/H�HYLGHQ]H�HSLGHPLRORJLFKH�D�YROWH� ULHVFRQR�D�GLPRVWUDUH�XQ¶DVVRFLD]LRQH�PROWR� IRUWH� WUD�DJHQWL� H� SDWRORJLD�� FRPH� DYYHQQH� QHO� FDVR� GHOO¶DVVRFLD]LRQH� WUD� FDQFUR� DO�SROPRQH�H�IXPR�GL�VLJDUHWWD��VFRSHUWD�GDOO¶HSLGHPLRORJR�5LFKDUG�'ROO�QHO�������PD�ULVXOWDQR�GL�HIILFDFLD�OLPLWDWD�TXDQGR�RFFRUUH�DQDOL]]DUH�IDWWRUL�GL�ULVFKLR�FKH�KDQQR�HIIHWWL�PLQLPL�VXOOD�VDOXWH�XPDQD� Ê�VRSUDWWXWWR�SHU�OD�PDQFDQ]D�GL�XQD�JLXVWLILFD]LRQH� ELRORJLFD� FKH� JOL� VWXGL� HSLGHPLRORJLFL�� ILQRUD� FRQGRWWL�� QRQ�VRGGLVIDQR� L� FULWHUL� VXGGHWWL�� DIILQFKp� TXHVWL� XOWLPL� SRVVDQR� HVVHUH� ULWHQXWL�DPPLVVLELOL�H�SULYL�GL�FRQWUDGGL]LRQL�1RQRVWDQWH� L� OLPLWL� PRVWUDWL� GDOO¶DSSURFFLR� HSLGHPLRORJLFR�� GDWR� O¶HOHYDWR�QXPHUR�GL�SHUVRQH�HVSRVWH�DL�FDPSL�HOHWWURPDJQHWLFL��DQFKH�XQ�DXPHQWR�PROWR�OLPLWDWR�GHO� ULVFKLR� UHODWLYR��HYLGHQ]LDWR�GD�DOFXQL� VWXGL��GHYH�HVVHUH� WHQXWR� LQ�FRQVLGHUD]LRQH��8Q�WHQWDWLYR�EHQ�ULXVFLWR�GL�ULYHGHUH�H�PHWWHUH�RUGLQH�QHOOD�YDVWD�OHWWHUDWXUD�VXL�SRVVLELOL� ULVFKL� SHU� OD� VDOXWH�� GRYXWL� DOO¶HVSRVL]LRQH� DL� FDPSL� HOHWWULFL� H�PDJQHWLFL��q�VWDWR�HIIHWWXDWR�DG�RSHUD�GHO�1DWLRQDO�5HVHDUFK�&RXQFLO��LO�VHWWRUH�GHOOD� 1DWLRQDO� $FDGHP\� RI� 6FLHQFHV� GHGLFDWR� DOOH� ULFHUFKH�� 1HO� ������ VX�LQFDULFR� GHO� &RQJUHVVR� GHJOL� 6WDWL� 8QLWL�� LO� 1DWLRQDO� 5HVHDUFK�&RXQFLO� IRUPz�XQD� FRPPLVVLRQH� GL HSLGHPLRORJL�� ELRORJL�� FKLPLFL� H� ILVLFL� FKH�� EDVDQGRVL� VX�XQD� YDOXWD]LRQH� FRPSOHVVLYD� GHJOL� VWXGL� SXEEOLFDWL� VXJOL� HIIHWWL� GHL� FDPSL�HOHWWULFL� H� PDJQHWLFL� DOOH� EDVVH� IUHTXHQ]H�� FRQFOXVH�� QHO� ������ FKH� O¶LQVLHPH�GHOOH� SURYH� HVDPLQDWH� QRQ� GLPRVWUDYD� OD� SHULFRORVLWj� SHU� OD� VDOXWH� XPDQD� GHL�FDPSL�LQ�HVDPH��,QROWUH��DL�OLYHOOL�GL�HVSRVL]LRQH�D�FXL�q�QRUPDOPHQWH�HVSRVWD�OD�SRSROD]LRQH�� L� FDPSL� SRVVRQR� SURGXUUH� HIIHWWL� ELRORJLFL�� PD� TXHVWL� QRQ�
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FRVWLWXLVFRQR� XQ� SHULFROR� SHU� OD� VDOXWH�� $QFKH� VH� LQ� GLYHUVL� VWXGL� q� VWDWD�GLPRVWUDWD� XQD� OLPLWDWD� HYLGHQ]D� GHOO¶DVVRFLD]LRQH� WUD� OHXFHPLD� LQIDQWLOH� H�YLFLQDQ]D� DOOH� OLQHH� HOHWWULFKH�� QRQ� q� VWDWR� LGHQWLILFDWR� LO� IDWWRUH� GL� FDXVD�UHVSRQVDELOH�GL�TXHVWD�DVVRFLD]LRQH��1HOO¶DPELWR� GHOO¶(QHUJ\� 3ROLF\� $FW� LO 1,(+6� �1DWLRQDO� ,QVWLWXWH� RI�(QYLURQPHQWDO�+HDOWK�6FLHQFHV��KD�GLUHWWR�XQ�SURJUDPPD�GL�ULFHUFD�DOOR�VFRSR�GL� GHWHUPLQDUH� VH� O¶HVSRVL]LRQH� DL� FDPSL� HOHWWULFL� H� PDJQHWLFL�� SURGRWWL� GDOOD�JHQHUD]LRQH��GDOOD�WUDVPLVVLRQH�H�GDOO¶XVR�GHOO¶HQHUJLD�HOHWWULFD��SURGXFD�HIIHWWL�VXOOD� VDOXWH� XPDQD� H� DOOR� VFRSR� GL� UDFFRJOLHUH�� RUJDQL]]DUH� H� GLYXOJDUH�LQIRUPD]LRQL� VFLHQWLILFDPHQWH� YDOLGH� VX� SRVVLELOL� HIIHWWL� VDQLWDUL�� PRGDOLWj� H�OLYHOOL�GL�HVSRVL]LRQH��WHFQLFKH�GL�PLVXUD��PHWRGL�GL�YDOXWD]LRQH�H�FRQWUROOR�GHOOH�HVSRVL]LRQL�,O�SURJUDPPD�(0) 5$3,'��(OHFWULF�DQG�0DJQHWLF�)LHOGV�5HVHDUFK�DQG�3XEOLF�,QIRUPDWLRQ�'LVVHPLQDWLRQ�3URJUDP��VL�q�FRQFOXVR�FRQ�OD�SXEEOLFD]LRQH�GL�XQ�UDSSRUWR�� GDO� WLWROR� +HDOWK� (IIHFWV� IURP� ([SRVXUH� WR� 3RZHU�/LQH� )UHTXHQF\�(OHFWULF� DQG� 0DJQHWLF� )LHOGV�� SUHVHQWDWR� DO� &RQJUHVVR� GHJOL� 6WDWL� 8QLWL�� ,O�1,(+6��GXUDQWH�OD�SUHSDUD]LRQH�GL�TXHVWR�UDSSRUWR��KD�RUJDQL]]DWR�XQ�JUXSSR�GL�ODYRUR� LQWHUQD]LRQDOH��SHU�XQD�UHYLVLRQH�GHL� ULVXOWDWL�GHOOD� ULFHUFD�� LO�JUXSSR�GL�ODYRUR��QHO�UDSSRUWR�$VVHVVPHQW�RI�+HDOWK�(IIHFWV�IURP�([SRVXUH�WR�3RZHU�/LQH�)UHTXHQF\� (OHFWULF� DQG� 0DJQHWLF� )LHOGV�� :RUNLQJ� *URXS� 5HSRUW�� 1DWLRQDO�,QVWLWXWHV� RI� +HDOWK� KD� YDOXWDWR� JOL� HIIHWWL� GHL� FDPSL� D� EDVVD� IUHTXHQ]D� VXOOD�VDOXWH� XPDQD�� VHFRQGR� L� FULWHUL� GHOO¶,QWHUQDWLRQDO� $JHQF\� IRU� 5HVHDUFK� RQ�&DQFHU���,$5&��/¶,$5&�XWLOL]]D�TXDWWUR�FODVVL�SHU�GHILQLUH�XQ�DJHQWH�FDQFHURJHQR�SHU�O¶XRPR��FRPH�LOOXVWUDWR�QHOOD�7DEHOOD������ ,O�JUXSSR�GL� ODYRUR�GHO�1,(+6�KD�FRQFOXVR��DOO¶XQDQLPLWj�� FKH� L� FDPSL� (/)� QRQ� VRQR� FODVVLILFDELOL� QHO�*UXSSR� �$�� FRPH�SUREDELOPHQWH� FDQFHURJHQL�� Qp WDQWR� PHQR� QHO� *UXSSR� ��� FRPH� DJHQWLFDQFHURJHQL� DFFHUWDWL��PHQWUH� OD�PDJJLRUDQ]D�GHO�JUXSSR�����HVSHUWL� VX�����KD�
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