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/¶LSRWHVL�LQWHJUDOH*LRYDQQL�&LDQWL�����$JRVWR�����
,�FHUHDOL�LQWHJUDOL��WUD�UHDOWj�H�PDUNHWLQJ0ROWL� VL� FKLHGRQR� FRPH� VLD� D� WXWW¶RJJL� FRPSDWLELOH�� YLVWD� O¶LQGLVFXWLELOH� SHULFRORVLWj� GHL�FHUHDOL�H�LO� ORUR�VWUHWWLVVLPR�OHJDPH�FRQ�OH�PDODWWLH�GHOOD�6LQGURPH�0HWDEROLFD��OD�VHPSUH�SL�� IRUWH� UDFFRPDQGD]LRQH� D� FRQVXPDUH� FHUHDOL� LQWHJUDOL� � GLSLQWL� FRPH� DSSRUWDWRUL� GL�EHQHVVHUH�H�VDOXWH�� LQ�SDUWLFRODUH�SHUFKp�ULFFKL�GL�ILEUH��$EELDPR�YDOXWDWR�FRQ�DWWHQ]LRQH�TXHVWH� DIIHUPD]LRQL�� 8QD� PROWLWXGLQH� GL� VWXGL� DQFKH� UHFHQWLVVLPL� SDUUHEEH� GLPRVWUDUH� L�EHQHILFL� DVVHULWL� PD� D� EHQ� JXDUGDUH� VL� KD� OD� GLPRVWUD]LRQH� GL� ULVXOWDWL� SRFR� WDQJLELOL� H�GHOXGHQWL�� 6L� KD� DOWUHVu� OD� VHQVD]LRQH� FKH� OD� ULFHUFD� VL� VLD� SLHJDWD� DO�PDUNHWLQJ GHOOH�PXOWLQD]LRQDOL�GHO�JUDQR�H�GHOOH�PHUHQGLQH�SUHFRQIH]LRQDWH��YHURVLPLOPHQWH�SUHRFFXSDWH�GL� � FRQWUDVWDUH� O¶HYLGHQ]D� VHPSUH� SL�� IRUWH� FKH� OHJD� L� FHUHDOL� DOOH� PDODWWLH� PHWDEROLFKH�GLODJDQWL��$EELDPR�ULFHUFDWR�H�DQDOL]]DWR�GHFLQH�GL�VWXGL�SXEEOLFDWL�VX�JLRUQDOL�DXWRUHYROL�H�DFFUHGLWDWL�D�OLYHOOR�PRQGLDOH�VHQ]D�WURYDUH�ULVFRQWUL�VLJQLILFDWLYL��1HVVXQR�GL�TXHVWL�ODYRUL�q�ULVROXWLYR�� WXWWL� PRVWUDQR� EHQHILFL� PLQLPDOL� R� SHU� ORUR� VWHVVD� DPPLVVLRQH� LQFRQVLVWHQWL��PHQWUH�VL�VSDOOHJJLDQR�O¶XQ�O¶DOWUR�FRQ�UHIHUHQ]H�UHFLSURFKH�DOWUHWWDQWR�LQFHUWH�H�IXPRVH�
/H�ILEUH�DOLPHQWDUL/H�ILEUH�VRQR�SDUWH�LQWHJUDQWH�GHL�FLEL�YHJHWDOL��GHL�TXDOL�FRVWLWXLVFRQR�OH�SDUHWL�FHOOXODUL��6L�WUDWWD�LQ�SUDWLFD�GL�FDUERLGUDWL�D�FDWHQD�OXQJD�QRQ�DVVLPLODELOL�GDO�QRVWUR�VLVWHPD�GLJHVWLYR��$OFXQH�GL�HVVH�± PD�QRQ�WXWWH�� SRVVRQR�HVVHUH GLJHULWH�GDL�EDWWHUL�SUHVHQWL�QHOO¶LQWHVWLQR�WHQXH�SURYRFDQGR�SHUz�JRQILRUH�H�IODXWROHQ]D��$QFKH�VH�VRQR�FRQVLGHUDWH�QRQ�QXWULHQWL��OH�ILEUH�KDQQR�QRWHYROH� LQIOXHQ]D�VXO�PHWDEROLVPR�H�VXO� IXQ]LRQDPHQWR�GHO�QRVWUR�DSSDUDWR�GLJHVWLYR��)RQWL� �DOLPHQWDUL�GLYHUVH�GDQQR�DOOH� ILEUH�FDUDWWHULVWLFKH�H�SURSULHWj�GLYHUVH��6L�GLVWLQJXRQR� ILEUH� VROXELOL FKH� VL� GLVVROYRQR� LQ� DFTXD� H� GLYHQJRQR� JHODWLQD� FKH� UDOOHQWD�O¶DVVRUELPHQWR� GHL� QXWULHQWL� H� ILEUH� QRQ� VROXELOL FKH� DJJLXQJRQR� PDVVD� DOOH� IHFL� H�DFFHOHUDQR�LO�WUDQVLWR�LQWHVWLQDOH�GHO�FLER�
3ULQFLSDOL�IRQWL�GL�ILEUH�DOLPHQWDUL/H� ILEUH� VROXELOL� VL� WURYDQR� QHOOD� SROSD� GHOOD� IUXWWD�� SDUWLFRODUPHQWH� GL� DUDQFH�� PHOH� H�EDQDQH�� QHOO¶DYHQD�� QHOOH� YHUGXUH� H� QHL�OHJXPL��&HUHDOL�LQWHJUDOL��PDLV��FDYROILRUH��SDWDWH��IDJLROLQL�YHUGL��VRQR�ULFFKL�GL�ILEUH�LQVROXELOL�FRVu�FRPH�OD�EXFFLD�GHOOD�IUXWWD��/D� IUXWWD� q� SDUWLFRODUPHQWH� ULFFD� GL�SHFWLQD PHQWUH� L� OHJXPL� OR� VRQR� GL�FHOOXORVD H� L� FHUHDOL� GL�HPLFHOOXORVD��� /D�TXDQWLWj� JLRUQDOLHUD� UDFFRPDQGDWD� GL�ILEUH� q� SHU� O¶DGXOWR� LQWRUQR� DL� ��� ± ���JUDPPL�� 8QD� HFFHVVLYD� LQJHVWLRQH� GL�ILEUH� SXz� SURYRFDUH� JRQILRUH� LQWHVWLQDOH��GLDUUHD�H�DJJUDYDUH�OD�VLQGURPH�GHO�FRORQ�LUULWDELOH��9LHQH�DOWUHVu�ULGRWWR�O¶DVVRUELPHQWR�GL�SURWHLQH��YLWDPLQH�H�VDOL�PLQHUDOL�SDUWLFRODUPHQWH�VH�OH�ILEUH�GHULYDQR�GDL�FHUHDOL�
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3ULPL�VWXGL�HG�HYLGHQ]H�/¶LQWHUHVVH�H�OR�VWXGLR�VXOOH�ILEUH��R�PHJOLR�OD�ORUR�ULVFRSHUWD��q�UHODWLYDPHQWH�UHFHQWH��6ROR�D�SDUWLUH�GDJOL�DQQL����LQIDWWL�VL�q�SRVWD�O¶DWWHQ]LRQH�VXO�OHJDPH�WUD�PDODWWLH�FURQLFKH�H�ILEUH�DOLPHQWDUL��� 6L� q� LQL]LDWR� FRVu� DG� DQDOL]]DUH� LO� FRQWHQXWR� LQ� ILEUD� GHL� YDUL� DOLPHQWL�VYLOXSSDQGR�PHWRGL�GL�HVWUD]LRQH���$O�WHPSR�VWHVVR�VL�VRQR�UHDOL]]DWL�L�SULPL�VWXGL�VXO�ORUR�UXROR� SURWHWWLYR� H� EHQHILFR� H� VH� QH� q� UDFFRPDQGDWD� XQD� PDJJLRUH� DVVXQ]LRQH� SHU� OD�VXSSRVWD�FDSDFLWj�GL�ULGXUUH�LO�FROHVWHUROR��L�ULVFKL�GL�PDODWWLH�FDUGLRYDVFRODUL��O¶LSHUWHQVLRQH�H SHU�XQ�PLJOLRUH�FRQWUROOR�GHOOD�JOLFHPLD��
,�FHUHDOL�LQWHJUDOL)LQR�GDO�ORUR�SULPR�DSSDULUH�QHOOD�QXWUL]LRQH�XPDQD������ �������DQQL�ID��L�FHUHDOL�VRQR�VWDWL�FRQVXPDWL�LQWHJUDOPHQWH��6ROR�FRQ�O¶DYYHQWR�GHOO¶,QGXVWULDOL]]D]LRQH��QRQ�SL��GL�����DQQL�ID�± QHO� SUREDELOH� WHQWDWLYR� GL� HOLPLQDUH� TXHJOL� DQWLQXWULHQWL� FKH� VL� HUD� YLVWR� SURYRFDUH�PDOQXWUL]LRQH�� UDFKLWLVPR� H� GLVWXUEL� GHOOD� FUHVFLWD� � VL� q� FRPLQFLDWR� D� VHSDUDUH�O¶HQGRVSHUPD� GDOOD� ILEUD��� 4XHVWR� SURFHVVR�� FKLDPDWR� UDIILQD]LRQH� KD� HYLGHQWHPHQWH�FDPELDWR� OD� TXDOLWj� GHOOH� IDULQH�� SRUWDQGR� RJJL� DOO¶HYLGHQ]D� GL� XOWHULRUL� H� IRUVH� SL��GUDPPDWLFKH�PDODWWLH��&RPH�VL� VD� LO� VHPH�q� FRVWLWXLWR�GDOO¶HPEULRQH��GDOO¶HQGRVSHUPD�H�GDOOD� ILEUD� FKH� OR� ULYHVWH�� 9LWDPLQH�� PLQHUDOL� PD� DQFKH� DQWLQXWULHQWL� VRQR� FRQWHQXWL�SULQFLSDOPHQWH�QHOOD�ILEUD��PHQWUH�O¶HQGRVSHUPD�FRQWLHQH�TXDVL�HVFOXVLYDPHQWH�DPLGL�H�XQSRFR�GL�SURWHLQH�GL�VFDUVR�YDORUH�ELRORJLFR��
'LIIHUHQ]H� QHOOD� FRPSRVL]LRQH� GL� FHUHDOL�LQWHJUDOL�H�UDIILQDWL$QFKH�VH� OD� VWUXWWXUD�GHL� FHUHDOL� q�DQDORJD��OD� SHUFHQWXDOH� GL� ILEUD� YDULD� GD� XQD� SLDQWD�DOO¶DOWUD��GDO����GHO�JUDQWXUFR�ILQR�DO�����GHO�JUDQR�� 4XDQGR� LQVLHPH� DO� JHUPH� YLHQH�HOLPLQDWD� OD� ILEUD�VL�ULWLHQH�YHQJDQR�VRWWUDWWH�VRVWDQ]H�EHQHILFKH�SHU�OD�VDOXWH��WUD�OH�TXDOL�FDUERLGUDWL� IHUPHQWDELOL�� DQWLRVVLGDQWL��OLJQDQL�� ILWRHVWURJHQL H� DOWUL� DQFRUD�� ,�SULQFLSDOL� FRPSRVWL� H� L� UHODWLYL� PHFFDQLVPL�SURWHWWLYL�HOHQFDWL�D�VHJXLUH���VRQR�LO�ULVXOWDWR�GL� VWXGL� FKH� VSHVVR� L� ORUR� VWHVVL� DXWRUL�GHILQLVFRQR� VFDUVDPHQWH� VLJQLILFDWLYL� R�FDVXDOL��
&DUERLGUDWL�IHUPHQWDELOL6RQR� OH� ILEUH�� JOL� DPLGL� UHVLVWHQWL�� H� JOL�ROLJRVDFFDULGL�� 4XHVWL� FDUERLGUDWL� VRQR�IHUPHQWDWL� QHO� FRORQ� GDOOD� IORUD� LQWHVWLQDOH�
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FKH� OL� WUDVIRUPD� LQ� DFLGL� JUDVVL� D� FDWHQD� EUHYH� H� JDV�� 4XHVWD� WUDVIRUPD]LRQH� VHPEUD�FRUUHODWD�DOOD�ULGX]LRQH�GL�FROHVWHUROR�QHO�VDQJXH�H�D�XQ�PLQRUH�ULVFKLR�GL�WXPRUL��/H�ILEUH�VROXELOL� VRQR�PHVVH� LQ� UHOD]LRQH�FRQ�XQD�PLJOLRUH� ULVSRVWD�DOO¶LQVXOLQD�PHQWUH�TXHOOH�QRQ�VROXELOL�FRQVHQWLUHEEHUR�XQD�HYDFXD]LRQH�SL��UDSLGD�FRQ�PLQRUH�SUREDELOLWj�SHU�JOL�DJHQWL�PXWDJHQL�GL�VYLOXSSDUH�WXPRUL��,O�FRQVXPR�GL�FHUHDOL�LQWHJUDOL�LQROWUH�UDOOHQWD�OD�GLJHVWLRQH�H�O¶DVVLPLOD]LRQH�GHJOL�DPLGL�DEEDVVDQGR�FRVu OD�FRQFHQWUD]LRQH�GHO�JOXFRVLR�QHO�VDQJXH�H�OD�SURGX]LRQH�GL�LQVXOLQD�DWWUDYHUVR�WUH�PHFFDQLVPL�����O¶DXPHQWR�GHOOD�YLVFRVLWj�GHOO¶LQWHVWLQR�WHQXH��FKH�ULGXFH�O¶DVVRUELPHQWR�GHJOL�]XFFKHUL����OD�IRUPD]LRQH�GL�OHJDPL�FRO�JOXFRVLR�FKH�OR� UHQGRQR� LQGLVSRQLELOH� ��� OD� FDSVXODUL]]D]LRQH� GHJOL� DPLGL� FKH� ULWDUGD� O¶D]LRQH� GHOOH�DPLODVL��� *OL� ROLJRVDFFDULGL�� LQXOLQD H� ROLJRIUXWWRVLR DYUHEEHUR� VXOO¶LQWHVWLQR� XQ� HIIHWWR�DQDORJR�D�TXHOOR�GHOOH�ILEUH�H�LQ�SL��DXPHQWHUHEEHUR�OD�SUHVHQ]D�GL�ELILGREDWWHUL ULGXFHQGR�FRVu�OH FRQFHQWUD]LRQL�GL�HVFKHULFKLD�FROL��FORVWULGLD�H�YDULL�EDWWHULRLGL��
,�JUDVVL�6RQR� SUHVHQWL� QHO� JHUPH� GHO� JUDQR� LQ� SLFFROH� TXDQWLWj� VRSUDWWXWWR� VRWWR� IRUPD� GL�DFLGR�ROHLFR H� OLQROHLFR�� $OWUL� JUDVVL� VRQR� L� WRFRWULHQROL�� JOL� VWHURLGL� YHJHWDOL� H� O¶RUL]DQROR� FKH�SRWUHEEHUR�FRQWULEXLUH�DOOD�GLPLQXL]LRQH�GHO�FROHVWHUROR�QHO�VDQJXH�
$QWLRVVLGDQWL�6L�WUDWWD�GL�YLWDPLQH��PLQHUDOL�D�DOFXQL�DQWLQXWULHQWL��WUD�L�TXDOL�O¶DFLGR�IHUXOLFR�H�O¶DFLGR�ILWLFR��/D� YLWDPLQD�(� LQLELUHEEH� OD� IRUPD]LRQH�GL�QLWURVDPLQH��PD�QRQ HVLVWRQR�VWXGL� GHFLVLYL� LQ�SURSRVLWR�
/LJQDQL�H�ILWR�HVWURJHQL3RWUHEEHUR� SURWHJJHUH� GD� DOFXQH� PDODWWLH� GL� RULJLQH� RUPRQDOH� H�� DYHQGR� XQD� VWUXWWXUD�VLPLOH�D�TXHOOD�GHJOL�HVWURJHQL��VYROJHUH�XQ¶D]LRQH�HQGRFULQD�DQDORJD�
$QWLQXWULHQWL�,QLELWRUL� SURWHDVLFL� H� DPLODVLFL�� DFLGR� ILWLFR�� HPRDJJOXWLQLQD�� FRPSRVWL� IHQROLFL�� WDQQLQL�SRWUHEEHUH� ULGXUUH� LO� ULVFKLR� GL� WXPRUL� GHO� FRORQ� H� GHOOD� PDPPHOOD� H� ULGXUUH� LO� OLYHOOR� GL�JOXFRVLR�� LQVXOLQD� H� FROHVWHUROR� QHO� VDQJXH�� $OWUL� SUREDELOL� PHFFDQLVPL� SURWHWWLYL�ULFRQGXFLELOL�DL�FHUHDOL�LQWHJUDOL�EORFFKHUHEEHUR�L�GDQQL�GHO�'1$�FHOOXODUH�H�DYUHEEHUR�HIIHWWL�SURWHWWLYL�VXL�SUREOHPL�FRURQDULFL�H�YDVFRODUL��
/¶LQFRQVLVWHQ]D�GHOOH�SURYH0ROWR�VL�SXz�GLUH�VXOO¶DXWRUHYROH]]D�GHJOL�VWXGL�FKH�HVDOWDQR�L�EHQHILFL�GHL�FHUHDOL�LQWHJUDOL��$QFKH�D�OLYHOOR�VFLHQWLILFR�XIILFLDOH�L�GXEEL�QRQ�PDQFDQR��,Q�XQ�UHFHQWH�HGLWRULDOH��9DVDQWL�6��0DOLN�H�)UDQN�%��+X�GHO�'HSDUWPHQW�RI�1XWULWLRQ�GHOOD�+DUYDUG�6FKRRO�RI�3XEOLF�+HDOWK��0$���� IDFHQGR� ULIHULPHQWR�DL� QXPHURVL� VWXGL� � H� ULFHUFKH� LQFHQWUDWL� VXOO¶DUJRPHQWR��KDQQR�GRYXWR�ULFRQRVFHUH�FKH�VL�WUDWWD�DQFRUD�GL�XQD�VILGD�FKH�O¶HSLGHPLRORJLD�GHYH�DIIURQWDUH�H�FKH�OH�DWWXDOL��VFDUVH�HYLGHQ]H�GHULYDQR�FRPXQTXH�GD�PRWLYL�FRPSOHVVL�H�PXOWLIDWWRULDOL�
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6ROR�OH�ILEUH�GHL�FHUHDOL�VRQR�TXHOOH�JLXVWH"*Lj� GDOOH� SULPH� ULFHUFKH� VL� HYLGHQ]LD� FKH� L� EHQHILFL� SHU� OD� VDOXWH� VDUHEEHUR� VHPPDL� GD�DFFUHGLWDUH� DOOH� ILEUH� LQ� JHQHUDOH�� 6SLOOHU�� ������LQGLFDYD� L� EHQHILFL� GHOOD� FHOOXORVD�FRQWHQXWD� QHOOH� YHUGXUH� QHL� ULJXDUGL� GHOOH� PDODWWLH� GHO� FRORQ� UHWWR� H� OD� SURWH]LRQH� QHOOHGLYHUWLFROLWL�� QHOOD� FROLWH� XOFHURVD� H� QHO� PRUER� GL� &URKQ�� ,Q� TXHJOL� VWHVVL� DQQL� &KHQ�VRWWROLQHD��FKH�OD�SHFWLQD�GHOOD�IUXWWD�H�OD�JRPPD�GL�JXDU�KDQQR�HIIHWWL�VXSHULRUL�DL�FHUHDOL�LQWHJUDOL�QHOOD� ULGX]LRQH�GHO�FROHVWHUROR��1HO�������$QGHUVRQ�� HVDOWD� L�EHQHILFL�GHOOH�ILEUH�SUHVHQWL�QHOOH�YHUGXUH��IUXWWD�H�FHUHDOL�VHQ]D�GLVWLQ]LRQH��6XFFHVVLYDPHQWH�OR�VWHVVR�SXQWR�GL� YLVWD� YLHQH� HVSUHVVR� ULJXDUGR� DO� ULVFKLR� GL� LQIDUWR� HYLGHQ]LDQGR� OD�PRGHVWD� ULGX]LRQH�GHOOR�������VHQ]D�GLVWLQ]LRQH�WUD�WLSR�GL�ILEUD�LQWURGRWWD����,QILQH�+VX�GLPRVWUD�� XQD�VLD�SXU�PRGHVWD�ULGX]LRQH�GHO�FROHVWHUROR�FRQ�ILEUH�GL�FDURWD�
/D�ULGX]LRQH�GHO�FROHVWHUROR1HO�������DQFRUD�&KHQ�HYLGHQ]LD�D�TXHVWR�SURSRVLWR� OD�VXSHULRULWj�GHOOD�SHFWLQD�H�GHOOH�ILEUH� VROXELOL�� FKH� SHUDOWUR� VRQR� VFDUVDPHQWH� SUHVHQWL� QHL� FHUHDOL�� /D� ULGX]LRQH� GHO�FROHVWHUROR� q� FRPXQTXH� PRGHVWD�� TXDVL� LQVLJQLILFDQWH� LQ� UHOD]LRQH� DOOR� VWHVVR� HIIHWWR�VRUWLWR�GDOOH�WHUDSLH�D�EDVH�GL�VWDWLQH��0DUOHWW�������� HYLGHQ]LD�XQ�GHFUHPHQWR�GHOOR�������GHL�OLYHOOL�VHQ]D�FKH�YL�VLDQR�PRGLILFD]LRQL�GHO�SRRO�GHJOL�DFLGL�ELOLDUL��3L��UHFHQWHPHQWH�� VL�q�ULVFRQWUDWD�O¶HIILFDFLD�GHO�EHWD�JOXFDQR GHOO¶DYHQD�QHOOD�ULGX]LRQH�GHO�FROHVWHUROR�VLD�WRWDOH�FKH� /'/� SDUL� DOOR� ������ /D� SHUFHQWXDOH� q� ULWHQXWD� PRGHVWD� GDJOL� VWHVVL� ULFHUFDWRUL��2OWUHWXWWR�LO�EHWD�JOXFDQR�q�XQD�ILEUD�VROXELOH�SUHVHQWH�DQFKH�QHOOD�IUXWWD�H�QHOOD�YHUGXUD�
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