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3URYD 'XUDWD� ,QWHUYDOOR�GL�FDPSLRQDPHQWR��VHFRQGL� GG1�rr VVGG1��P� GG(�rr VVGG( �P� GG8�rr VVGG8��P� )DWWRUH�GL�TXDOLWj�PHGLR� �����V � ������r ���� �����r ���� �����r ���� ����� �����V � ������r ���� �����r ���� �����r ���� ����� �����V � �����r ���� ������r ���� �����r ���� ����� �����V � ������r ���� ����� r ���� �����r ���� ����� �����K � ������r ���� �����r ���� �����r ���� ����� �����K �� ������r ���� �����r ���� �����r ���� ����

7DEHOOD����5LVXOWDWL�GHL�WHVW�VWDWLFL�SUHOLPLQDUL�



/H�SUHFLVLRQL�GHOOH�FRPSRQHQWL�SODQLPHWULFD�HG�DOWLPHWULFD�ULVXOWDQR�LQ�OLQHD�FRQ�TXHOOL�ULSRUWDWL�LQ�OHWWHUDWXUD��6KDUSH�HW�DO��������+DWFK�HW�DO�����������,QILQH�� D� WHVWLPRQLDUH� FKH� LO� VLVWHPD�q� D� UHJLPH�GRSR�FLUFD����PLQXWL�GL�DFTXLVL]LRQL�� VL� ULSRUWDQR�QHOOH� ILJXUH� ��� �� H� �� OH� GLVSHUVLRQL� GHOOH� FRRUGLQDWH� 1RUG�(VW� H OD� YDULD]LRQH� GHOOD� TXRWD�� /D�UHJLVWUD]LRQH�KD�XQD�GXUDWD�GL�FLUFD���RUD�� � ,Q�SDUWLFRODUH�QHOOD�ILJXUD���LO�JUDILFR�GL�GLVSHUVLRQH�VL�ULIHULVFH� D� WXWWH� OH� PLVXUH� UHJLVWUDWH�� QHOOD� ILJXUD� �� VRQR� VWDWL� HOLPLQDWL� L� SULPL� GLHFL� PLQXWL� GL�UHJLVWUD]LRQH��
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1RUG
�>P@

)LJXUD����9LVXDOL]]D]LRQH�GHL�ULVXOWDWL�GL�XQR�GHL�WHVW�VWDWLFL� 'LVSHUVLRQL�GHOOH�FRRUGLQDWH�UHJLVWUDWH�ULVSHWWR�D�TXHOOH�GHO�YHUWLFH��3URYD�VWDWLFD�FRQ�GXUDWD�GL�FLUFD���RUD�
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���� ���� ���� � ��� ��� ���(VW�>P@

1RUG
�>P@

)LJXUD� ��� 9LVXDOL]]D]LRQH� GHL� ULVXOWDWL� GHO� WHVW� SUHFHGHQWH�� HOLPLQDQGR� L� SULPL� ��� PLQXWL� GL�FDPSLRQDPHQWR�
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7HPSR�>V@

8S�>P
@

)LJXUD���� �$QGDPHQWR�GHOOD�TXRWD�PLVXUDWD�GDO� ULFHYLWRUH�6WDU)LUH� ULVSHWWR�DOOD�TXRWD�QRWD�D�SULRUL�GHO�YHUWLFH�
����7HVW�LQ�PRGDOLWj�FLQHPDWLFD1HOOD�SULPD�SURYD��O¶DQWHQQD�GHO�ULFHYLWRUH�*36�6WDU)LUH�q�VWDWD�UHVD�VROLGDOH�DOOD�SDUWH�PRELOH�GL�XQ�FDUUHOOR�HOHYDWRUH��)LJXUD�����,O�FDUUHOOR�q�LQ�JUDGR�GL�HIIHWWXDUH�XQD�WUDVOD]LRQH�XWLOH��GDO�ILQH�FRUVD�LQIHULRUH�DO�ILQH�FRUVD�VXSHULRUH��GL FLUFD���P��6RQR�VWDWH�HIIHWWXDWL����FLFOL�GL�PLVXUD]LRQH��FLDVFXQR�GHL�TXDOL�FRVWLWXLWR�GD��� FLUFD����HSRFKH�GL�UHJLVWUD]LRQH�VWDWLFKH��RWWHQXWH�FRQ�O¶DQWHQQD�IHUPD�QHO�ILQH�FRUVD�VXSHULRUH��� XQD�WUDVOD]LRQH�YHUVR�LO�ILQH�FRUVD�LQIHULRUH�DOOD�YHORFLWj�PHGLDGL�����FP�V��� XQ�ULWRUQR�DO�ILQH�FRUVD�VXSHULRUH��DOOD�PHGHVLPD�YHORFLWj�3HU�WXWWD�OD�SURYD��O¶LQWHUYDOOR�GL�FDPSLRQDPHQWR�q�VWDWR�LPSRVWDWR�DG���VHFRQGR���

)LJXUD������/D�SURYD�VX�FDUUHOOR�HOHYDWRUH�



1HOOD�SURYD�q�VWDWD�DQDOL]]DWD�OD�ULSHWLELOLWj�GHOOH�FRRUGLQDWH�UHJLVWUDWH�GDO�ULFHYLWRUH�QHOOD�SRVL]LRQH�GHO�ILQH�FRUVD�VXSHULRUH��RFFXSDWR�DOO¶LQL]LR�GL�FLDVFXQ�FLFOR��)LJXUD����/H� GHYLD]LRQL� VWDQGDUG� ULVSHWWR� DOOD� PHGLD� GHO� FDPSLRQH� GL� FRRUGLQDWH� LVWDQWDQHH�� HVSUHVVH� LQ�FRRUGLQDWH�WRSRFHQWULFKH��VRQR ULSRUWDWH�QHOOD�7DEHOOD�����
9DORUL�PHGL�GHOOH�SRVL]LRQL�QHL����FLFOL
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(VW�>FP@

1RUG
�>FP@

3RVL]LRQL�LVWDQWDQHHLQ�XQ�JHQHULFR�FLFOR
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(VW�>FP@
1RUG

�>FP@

)LJXUD� ��� � $� VLQLVWUD�� YDORUL�PHGL� GHOOH� SRVL]LRQL� SODQLPHWULFKH� ULOHYDWH� LQ� FLDVFXQR� GHL� ��� FLFOL���/¶RULJLQH� FRUULVSRQGH� DOOD� SRVL]LRQH� PHGLD� FRPSOHVVLYD� FDOFRODWD� VX� WXWWL� L� FLFOL�� $� GHVWUD��GLVWULEX]LRQH�GHOOH�SRVL]LRQL�LVWDQWDQHH�FDPSLRQDWH�LQ�XQ�VLQJROR�FLFOR�
V( r �����P�V1 r �����PVK r �����P

7DEHOOD�����(TP�YDOXWDWL�VXOOH�SRVL]LRQL�VWDWLFKH�QHO�ILQH�FRUVD�VXSHULRUH�
$QFKH� QHOOD� VHFRQGD� SURYD� O¶DQWHQQD� HUD� VROLGDOH� DOOD� SDUWH�PRELOH� GHO� FDUUHOOR� HOHYDWRUH�� PD� LQ�TXHVWR�FDVR�YHQLYD�HIIHWWXDWD�XQD�WUDVOD]LRQH�RUL]]RQWDOH�GHO�FDUUHOOR�VWHVVR��FRQ�XQD�FRUVD�XWLOH�GL������r ����FP��TXHVW¶XOWLPR�YDORUH�q� VWDWR�PLVXUDWR� VX�XQD�PHGLD�GL����GHWHUPLQD]LRQL�HIIHWWXDWH�FRQ�XQD�VWD]LRQH�WRWDOH��6RQR�VWDWL�HIIHWWXDWL����FLFOL�GL�UHJLVWUD]LRQL��LQWHUYDOOR�GL�FDPSLRQDPHQWR�GL���VHFRQGR���FLDVFXQR�FRQVLVWHQWH� LQ�XQ�SRVL]LRQDPHQWR�VWDWLFR� LQ�XQ�HVWUHPR��GHOOD�GXUDWD� �PHGLD�GL����HSRFKH��VHJXLWR�GDOOD� WUDVOD]LRQH� GHOO¶DQWHQQD�� DOOD� YHORFLWj� PHGLD� GL� �� FP�V� YHUVR� O¶HVWUHPR� RSSRVWR� H�ULFDPSLRQDPHQWR� VHPSUH� GL� ��� HSRFKH� DQFKH� LQ� TXHVW¶XOWLPD� SRVL]LRQH�� 6RQR� VWDWH� RWWHQXWH� ���FRSSLH� GL� FRRUGLQDWH� WRSRFHQWULFKH� SLDQH� SHU� FLDVFXQR� GHL� GXH� HVWUHPL�� $� SDUWLUH� GD� TXHVWH�FRRUGLQDWH�VL VRQR�FDOFRODWH����GLVWDQ]H�IRUQLWH�GDOOH�FRPELQD]LRQL�GL�FRRUGLQDWH�PLVXUDWH�QHL�VROL�FLFOL� WHPSRUDOPHQWH� FRQVHFXWLYL�� ,QROWUH� VL� VRQR� FDOFRODWH� OH� GLVWDQ]H�� LQ� QXPHUR� VXSHULRUH� D�������RWWHQXWH�GDOOH�SHUPXWD]LRQL�GL�WXWWH�OH�FRSSLH�GL�FRRUGLQDWH�RWWHQXWH��1HOOD�WDEHOOD���VRQR�ULSRUWDWL�L�ULVXOWDWL� GHOOD� SURYD� VRWWR� IRUPD� GL� OXQJKH]]D� GL� GLVWDQ]D� WUD� L� GXH� HVWUHPL�� TXHVW¶XOWLPD� q� VWDWD�GHGRWWD� GDOOD� UDGLFH� TXDGUDWD� GHOOD� VRPPD� GHOOH� GLIIHUHQ]H� GL� FRRUGLQDWH� SLDQH� WRSRFHQWULFKH��HOHYDWH�DO�TXDGUDWR��



1XPHUR�GL�RVVHUYD]LRQL 'LVWDQ]D�PHGLD��1DY&RP��FP� 'LVWDQ]D�0LQ�1DY&RP��FP� 'LVWDQ]D�0D[�1DY&RP��FP�6ROR�WUDVOD]LRQL�FRQVHFXWLYH �� �����r ��� ���� ����7XWWH�OH�FRPELQD]LRQL ��� �����r ��� ���� ����
7DEHOOD����3URYD�GL� WUDVOD]LRQH�RUL]]RQWDOH�FRQ�FRUVD�HIIHWWLYD�GL������r ����FP��/H�GLVWDQ]H�VRQR�ULIHULWH�DO�SLDQR�WRSRFHQWULFR�
&RPH� HPHUJH� GDL� ULVXOWDWL� GHOOD� SURYD�� OH� GLVWDQ]H� FDOFRODWH� DWWUDYHUVR� OH� FRRUGLQDWH� 6WDU)LUH�UHJLVWUDWH�QHOOH�GXH�SRVL]LRQL�HVWUHPH��ULVXOWDQR�SURVVLPH�DOOD� OXQJKH]]D�GHOOD�EDVH�GL�FDOLEUD]LRQH������� FP���4XHVWR� FRQIHUPD�FKH� O¶HYHQWXDOH� HUURUH� ³VLVWHPDWLFR´�GL� FXL� VRQR�DIIHWWH� OH�FRRUGLQDWH�UHJLVWUDWH�� QRQ� SXz� FKH� HVVHUH� OR� VWHVVR� LQ� GXH� SRVL]LRQL� YLFLQH�� 7DOH� HUURUH� YLHQH� HOLPLQDWR�DWWUDYHUVR�OD�GLIIHUHQ]D�GHOOH�FRUULVSRQGHQWL�FRRUGLQDWH�
�����7HVW�LQ�PRGDOLWj�GL�WUDFFLDPHQWR,Q�TXHVWD�SURYD�VL�q�YROXWD�WHVWDUH�OD�FDSDFLWj�GHO�ULFHYLWRUH�6WDU)LUH�D�ULSHWHUH��SL��YROWH��XQD�VWHVVD�WUDLHWWRULD��3HU�UHDOL]]DUH�LO�WHVW�q�VWDWR�PDWHULDOL]]DWR�XQ�DOOLQHDPHQWR�GDOOD�OXQJKH]]D�GL�FLUFD�����P��/¶�DOOLQHDPHQWR�HUD�FRVWLWXLWR�GD�GXH�SLFFKHWWL�PHWDOOLFL�� IUD� L�TXDOL�q�VWDWR�SRVWR�XQ�ILOR� WHVR�D�WHUUD��)LJXUD�����

)LJXUD�����3DUWLFRODUH�GHOO¶DOOLQHDPHQWR��6WUXPHQWD]LRQH�XVDWD�SHU�SURYH�
,O�SHUFRUVR�UHWWLOLQHR�q�VWDWR�SHUFRUVR�SL��YROWH��SRQHQGR�O¶DVWD�SRUWD�DQWHQQD�GHO�ULFHYLWRUH�6WDU)LUH�DO�GL� VRSUD�GHO� ILOR� WHVR��'XUDQWH�GXH��GHOOH�FLQTXH�SURYH�FRPSOHVVLYDPHQWH�HVHJXLWH�� OH�SRVL]LRQL�UHJLVWUDWH� YHQLYDQR� LQYLDWH�� LQ� WHPSR� UHDOH�� DG� XQ� WHUPLQDOH� UHPRWR�� FKH� OH� YLVXDOL]]DYD� VX� XQD�FDUWRJUDILD� GL� EDVH�� /D� WUDVPLVVLRQH� GHOOH� FRRUGLQDWH� q� VWDWD� HIIHWWXDWD� DWWUDYHUVR� XQD� FRSSLD� GL�PRGHP� *60�� ,� ULVXOWDWL� GL� XQD� GHOOH� FLQTXH� SURYH� VRQR� ULDVVXQWL� QHO� JUDILFR� GL� ILJXUD� ���� ,Q�SDUWLFRODUH� LO� JUDILFR� HYLGHQ]LD� OH�GLVSHUVLRQL�GHOOH�SRVL]LRQL� UHJLVWUDWH� VXO�SHUFRUVR��3RLFKp� O¶DVVH�GHOOH� DVFLVVH� FRLQFLGH� FRQ� O¶DOOLQHDPHQWR�PDWHULDOL]]DWR�� � VL� SXz�QRWDUH� FKH� OH�SRVL]LRQL� UHJLVWUDWH�



VRQR�LQWHUQH�DG�XQD�IDVFLD�GL�DPSLH]]D������P�FLUFD��FHQWUDWD�VXOO¶DVVH�VWHVVR��$QDORJKL�ULVXOWDWL�VL�VRQR�RWWHQXWL�DQFKH SHU�OH�DOWUH�SURYH��,O�WHVW�KD�LQ�GHILQLWLYD�HYLGHQ]LDWR�OD�FDSDFLWj�GHO�VLVWHPD�6WDU)LUH�GL�WUDFFLDUH��LQ�WHPSR�UHDOH��GHOOH�SRVL]LRQL�LQ�PRYLPHQWR��FRQ�SUHFLVLRQL�LQWRUQR�DO�YDORUH�GL�DPSLH]]D�LQGLFDWR�
3URYD�Q���
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� �� �� �� �� ���'LVWDQ]D�SURJUHVVLYD�VXOO
DOOLQHDPHQWR>P@

'LVWD
Q]D�

GDOO
D
OOLQHD

PHQW
R�

>P@ 3HUFRUVR�Q��3LFFKHWWL

)LJXUD������5LVXOWDWL�GHOOD�SURYD�Q����GHO�WHVW�GL�WUDFFLDPHQWR��/¶DVVH�[�FRLQFLGH�FRQ�OD�GLUH]LRQH�GHO�ILOR�WHVR�D�WHUUD��
����&RQIURQWL�WUD�LO�VLVWHPD�6WDU)LUH�HG�XQ�VLVWHPD�57.�FODVVLFR1HOO¶XOWLPD� VHULH� GL� WHVW� VL� VRQR� FRQIURQWDWH� OH� SUHVWD]LRQL� GHOOR� 6WDU)LUH� FRQ� XQ�VLVWHPD� 57.�WUDGL]LRQDOH��,QVLHPH�DO�ULFHYLWRUH�6WDU)LUH��VRQR�VWDWL�XVDWL�GXH�ULFHYLWRUL�7RSFRQ�PRGHOOR�2G\VVH\�H� /HJDF\� (�� ,O� ULFHYLWRUH� 2G\VVH\� IXQJHYD� GD� 0DVWHU� HG� LUUDGLDYD� OH� FRUUH]LRQL� GLIIHUHQ]LDOL�� LQ�IRUPDWR� 57&0�� VXOOD� UHWH� ,QWHUQHW�� ,O� ULFHYLWRUH� /HJDF\� (� IXQJHYD� GD� 5RYHU�� ,O� ³OLQN´� WUD� L� GXH�ULFHYLWRUL�q�VWDWR�UHVR�SRVVLELOH�GD�XQ�SDOPDUH�&RPSDT�L3$4������FRQ�PRGXOR�*356��8Q�VHFRQGR�SDOPDUH�3VLRQ��P[��FRQ�VRIWZDUH�)LHOG)DFH��q�VWDWR�XWLOL]]DWR�SHU�OD�JHVWLRQH�H�O¶DUFKLYLD]LRQH�GHO�ULOHYDPHQWR�57.��)LJXUD�����

)LJXUD�����3DUWLFRODUH�GHOOD�GRWD]LRQH�VWUXPHQWDOH�GHOOD�VWD]LRQH�³5RYHU´��FRPSXWHU�SDOPDUH�L3$4�FRQ� PRGXOR� *356�� ULFHYLWRUH� 7RSFRQ� /HJDF\�(�� FRPSXWHU� SDOPDUH� 3VLRQ� �P[� HG� DQWHQQD�FLQHPDWLFD�/HJDQW�(�
,� ULOHYDPHQWL� VRQR� VWDWL� HVHJXLWL�LQ� GXH� DUHH� XUEDQH� GLVWLQWH�� ,O� SULPR� VL� q� VYROWR� SUHVVR� XQ� SDUFR�XUEDQR��D�FLUFD���NP�GDOOD�VWD]LRQH�0DVWHU��,Q�TXHVWR�WHVW��OD�SUHVHQ]D�GL�ILODUL�GL�DOEHUL�DG�DOWR�IXVWR�KD�LPSHGLWR�O¶HVHFX]LRQH�GHO�ULOHYDPHQWR�57.�FRPSOHWR��,O�ULOHYDPHQWR�HVHJXLWR�FRQ�OR�6WDU)LUH�KD�LQYHFH� WUDFFLDWR� FRUUHWWDPHQWH� L� SRFKL� VDWHOOLWL� LQ� YLVWD�� GHQXQFLDQGR� SDUDPHWUL� GL� DFTXLVL]LRQH� GL�



EXRQD�TXDOLWj��,Q�SRVW�HODERUD]LRQH�LO�ULVXOWDWR�GHOOR�6WDU)LUH�VL�q�SHUz�ULYHODWR�PHGLRFUH��QRQRVWDQWH�IRVVHUR�VWDWH�VHOH]LRQDWH�OH�SRVL]LRQL FRQ�IDWWRUH�GL�TXDOLWj�JOREDOH�VXSHULRUH�D���,O�VHFRQGR�ULOHYDPHQWR�VL�q�VYROWR�SUHVVR�LO�SDUFKHJJLR�LQWHUQR�GHOOD�)DFROWj�GL�,QJHJQHULD��D�SRFKH�FHQWLQDLD�GL�PHWUL�GDOOD�VWD]LRQH�0DVWHU��'XUDQWH�OH�RSHUD]LRQL�GL�PLVXUD�VL�VRQR�ULOHYDWH�SL��YROWH�OH�SRVL]LRQL� GL� ��� YHUWLFL�PDWHULDOL]]DWL� VXOOD� SDYLPHQWD]LRQH� GHO� SDUFKHJJLR�� 6RQR� VWDWL� HIIHWWXDWL� ��ULOHYDPHQWL�57.�FODVVLFL��XQ�ULOHYDPHQWR�FRQ�LO�VLVWHPD�6WDU)LUH�HG�XQ�ULOHYDPHQWR�FRQ�XQD�VWD]LRQH�WRWDOH��,�ULVXOWDWL��7DEHOOD���H�)LJXUD�����GHQXQFLDQR�VFRVWDPHQWL�PHGL�GL�FLUFD����FP��SL��PDUFDWL�OXQJR�OD�FRPSRQHQWH�1RUG�
&RQIURQWR ''(P �FP� ''1P �FP�57.��± 57.� �����r ��� �����r���6WDU)LUH�± 57.� �����r ��� �����r����6WDU)LUH�± 57.�� �����r ��� �����r ����

7DEHOOD� ��� &RQIURQWR� GHL� ULOLHYL� HVHJXLWL� FRQ� WHFQLFKH�57.� H� 6WDU)LUH� VX� ��� SXQWL� EDWWXWL�� ,�' VL�ULIHULVFRQR�DOOD�PHGLD�GHOOH�GLIIHUHQ]H�GHOOH�FRRUGLQDWH�UHJLVWUDWH�VXL����YHUWLFL�
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������ ������ ������ ������ ������ ������ ������ ������ ������ ������(VW�>P@

1RUG
�>P@

6WDUILUH57.�VHULH��57.�VHULH�

)LJXUD�����5LVXOWDWR�GHL�ULOLHYL�HVHJXLWL�FRQ�WHFQLFKH�57.�H�6WDU)LUH�VX����SXQWL�ULOHYDWL�
,Q� VHJXLWR�� JOL� VWHVVL� SXQWL� VRQR� VWDWL� ULEDWWXWL� FRQ� XQD� VWD]LRQH� WRWDOH�� ,Q� TXHVWR� PRGR� q� VWDWR�SRVVLELOH�FRQIURQWDUH�DQFKH�OH�GLIIHUHQ]H�GL�TXRWD�GHL����YHUWLFL�RWWHQXWH�FRQ�OH�GLIIHUHQWL�WHFQLFKH�GL�PLVXUD�H�VWUXPHQWD]LRQH��7DEHOOD����



&RQIURQWR ''+��FP�57.��± 57.� �����r ���6WDU)LUH�± 57.� ����r ���6WDU)LUH�± 57.�� ����r ���6WDU)LUH� 6WD]�WRW�� �����r ���57.��6WD]�WRW�� ����r ���57.��6WD]�WRW� �����r ���
7DEHOOD����&RQIURQWL�VXOOH�GLIIHUHQ]H�GL�TXRWD�H�ORUR�HTP��
,O� FRQIURQWR� GHL� ULVXOWDWL� RWWHQXWL� FRQ� LO� VLVWHPD� 6WDU)LUH� H� FRQ� OH� DOWUH� WHFQLFKH� GL� PLVXUD��FRQIHUPDQR�OH�SUHFLVLRQL�GLFKLDUDWH��$QFKH�SHU� L� WHPSL�GL�ULOHYDPHQWR��7DEHOOD����� OH�GXUDWH�VRQR�VRVWDQ]LDOPHQWH�FRQIURQWDELOL��WHQXWR�FRQWR�FKH��DO�FRQWUDULR�GHO�VLVWHPD�57.��OR 6WDU)LUH�ULFKLHGH�XQ�WHPSR�GL�LQL]LDOL]]D]LRQH��FLUFD����PLQXWL��SL��OXQJR�����
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