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HWj�SDUL�R�VXSHULRUH�D����DQQL�ULVSHWWR�DO�����GHL�GHFHVVL�SHU�WXWWH�OH�DOWUH�FDXVH

�FKL�TXDGUDWR�������3�����������7XWWL�H�WUH�L�GHFHVVL�QHO�&<3�GHFHGXWL�SHU�3,06�76�HUDQR�GL�HWj�FRPSUHVD�WUD����H����DQQL��'L�LQWHUHVVH��VSHFLÀFR�SHU

OD�SROLWLFD�GL�YDFFLQD]LRQH�QHO�5HJQR�8QLWR��FL�VRQR�VWDWL�RWWR�GHFHVVL�QHL�JLRYDQL�GL�HWj�FRPSUHVD�WUD����H����DQQL��/D�GLVWULEX]LRQH�SHU�VHVVR�HUD

HTXDPHQWH�VXGGLYLVD�WUD�PDVFKL�H�IHPPLQH�����������H�����������ULVSHWWLYDPHQWH��H�QRQ�GLIIHULYD�GDL�GHFHVVL�SHU�WXWWH�OH�DOWUH�FDXVH��FKL�TXDGUDWR

������3� ��������8QD�SHUFHQWXDOH�PDJJLRUH�GL�&<3�GL�HWQLD�DVLDWLFD������ULVSHWWR�DO������H�QHUD������ULVSHWWR�DOO
����q�PRUWD�GL�6$56�&R9��

ULVSHWWR�DOOH�PRUWL�SHU�WXWWH�OH�DOWUH�FDXVH��FKL�TXDGUDWR�������3������������,�WUH�&<3�FKH�VRQR�PRUWL�GL�3,06�76�SURYHQLYDQR�GD�GLYHUVL�JUXSSL�HWQLFL�

1RQ�q�VWDWD�RVVHUYDWD�DOFXQD�GLIIHUHQ]D�VLJQLÀFDWLYD�QHOOH�FDWHJRULH�GL�GHSULYD]LRQH�WUD�&<3�GHFHGXWL�SHU�6$56�&R9���H�GHFHVVL�SHU�WXWWH�OH�DOWUH

FDXVH��FKL�TXDGUDWR�������3�� ��������VHEEHQH�LQ�HQWUDPEL�L�JUXSSL�VLD�PRUWR�SL��&<3�SURYHQLHQWH�GD�DUHH�SL��VYDQWDJJLDWH�

,O�WDVVR�GL�PRUWDOLWj�QHO�&<3�GHFHGXWR�SHU�6$56�&R9���q�VWDWR�GL�����SHU����������LQWHUYDOOR�GL�FRQÀGHQ]D������&,������������ULVSHWWR�D������SHU

���������,&�����������������SHU�WXWWH�OH�DOWUH�FDXVH�GL�PRUWH���6HEEHQH�OD�SURSRU]LRQH�GL�&<3�GL�JUXSSL�HWQLFL�DVLDWLFL�H�QHUL�GHFHGXWL�SHU�6$56�&R9�

��IRVVH�SL��HOHYDWD��LO�ORUR�ULVFKLR�DVVROXWR�GL�PRUWH�SHU�6$56�&R9���HUD�DQFRUD�HVWUHPDPHQWH�EDVVR�D�����SHU����������,&���������������H�����SHU

���������,&����������������ULVSHWWLYDPHQWH��$OOR�VWHVVR�PRGR��OD�SURSRU]LRQH�GL�&<3�GL�HWj�FRPSUHVD�WUD�������DQQL�H�������DQQL�GHFHGXWL�SHU

6$56�&R9���HUD�VXSHULRUH�DOOD�SURSRU]LRQH�GL�&<3�QHOOH�VWHVVH�FDWHJRULH�GL�HWj�GHFHGXWL�SHU�WXWWH�OH�DOWUH�FDXVH��7XWWDYLD��LO�ORUR�ULVFKLR�DVVROXWR�GL

PRUWH�SHU�6$56�&R9���HUD�DQFRUD�HVWUHPDPHQWH�EDVVR�D�����SHU��������������&,�����������H����������&,�����������SHU����������ULVSHWWLYDPHQWH�

8QD�SURSRU]LRQH�VLPLOH�GHL����&<3�GHFHGXWL�SHU�6$56�&R9�����Q�� ����������H�GHL�������GHFHVVL�SHU�WXWWH�OH�DOWUH�FDXVH���Q�� ��������������FKL

TXDGUDWR��������3�� �������DYHYD�XQD�FRQGL]LRQH�GL�VDOXWH�GL�EDVH�FURQLFD��WDEHOOH���H������8Q�QXPHUR�VLJQLÀFDWLYDPHQWH�PDJJLRUH�GL�&<3�GHFHGXWL

SHU�6$56�&R9���SUHVHQWDYD�XQD�FRQGL]LRQH�OLPLWDQWH�OD�YLWD���Q�� ����������ULVSHWWR�DL�GHFHVVL�SHU�WXWWH�OH�DOWUH�FDXVH���Q�� ������������FKL�TXDGUDWR

�����3�� ����������'HL����&<3�GHFHGXWL�SHU�6$56�&R9����LO�������Q�� �����DYHYD�FRPRUELOLWj�LQ�GXH�R�SL��VLVWHPL�FRUSRUHL�ULVSHWWR�DO�������Q�� 

�������GHL�&<3�GHFHGXWL�SHU�WXWWH�OH�DOWUH�FDXVH��FKL�TXDGUDWR�����3�� �������

7DEHOOD���'HWWDJOL�GL�FRPRUELOLWj�SHU�&<3�GHFHGXWL�WUD�PDU]R������H�IHEEUDLR������SHU�WXWWH�OH�FDXVH�H�SHU����&<3�GHFHGXWL�FRQ�WHVW

6$56�&R9���SRVLWLYR��VXGGLYLVL�SHU�SUREDELOH�FDXVD�GL�PRUWH

7DEHOOD���7DVVL�GL�PRUWDOLWj�VWLPDWL�SHU�JUXSSL�GLDJQRVWLFL�VHOH]LRQDWL�SHU�&<3�GHFHGXWL�SHU�6$56�&R9���H�&<3�GHFHGXWL�SHU�WXWWH�OH

DOWUH�FDXVH

6HL�������GHL����&<3�PRUWL�GL�6$56�&R9���VHPEUDYDQR�QRQ�DYHUH�FRQGL]LRQL�GL�VDOXWH�GL�EDVH��VLPLOL�DO����������GHL�������&<3��PRUWL�SHU�WXWWH�OH

DOWUH�FDXVH��4XHVWL�VHL�GHFHVVL�LQFOXGHYDQR�GXH�&<3�FKH�VRQR�PRUWL�GL�3,06�76�

/H�FRQGL]LRQL�QHXURORJLFKH�HUDQR�OD�FRPRUELOLWj�SL��FRPXQH�VLD�QHO�&<3�GHFHGXWR�SHU�6$56�&R9�����Q�� �������������VLD�QHO�&<3�GHFHGXWR�SHU

WXWWH�OH�DOWUH�FDXVH���Q�� ��������������������FKL��TXDGUDWR������3� ��������/
HOHQFR�GL�FRGLÀFD�GHOOH�PDODWWLH�FURQLFKH�XWLOL]]DWR�SHU�LGHQWLÀFDUH�OH

FRQGL]LRQL�QHXURORJLFKH�LQFOXGHYD�FRGLFL�UHODWLYL�DOOD�VDOXWH�PHQWDOH�H�DOOD�GLVDELOLWj�GHOO
DSSUHQGLPHQWR��7XWWL�L����&<3�GHFHGXWL�SHU�6$56�&29��

FRQ�XQD�FRPRUELOLWj�QHXURORJLFD�DYHYDQR�XQD�QHXURGLVDELOLWj�FRPSOHVVD�GRYXWD�D�XQD�FRPELQD]LRQH�GL�XQD�FRQGL]LRQH�JHQHWLFD�R�PHWDEROLFD

VRWWRVWDQWH��HYHQWL�LSRVVLFR�LVFKHPLFL�R�SUHPDWXULWj��2WWR�������GHL����&<3�FKH�DYHYDQR�XQD�FRPRUELOLWj�QHXURORJLFD�DYHYDQR�DQFKH�XQD�FRPRUELOLWj

UHVSLUDWRULD��LQFOXVL�FLQTXH�FKH�ULFKLHGHYDQR�VXSSRUWR�UHVSLUDWRULR�GRPLFLOLDUH��TXDWWUR�FRQ�YHQWLOD]LRQH�QRQ�LQYDVLYD�R�RVVLJHQR�DG�DOWR�ÁXVVR�H�XQR

FRQ�RVVLJHQR�D�EDVVR�ÁXVVR��&
HUDQR�]HUR�&<3�PRUWL�GL�6$56�&R9���FKH�HUDQR�VWDWL�YHQWLODWL�LQ�PRGR�LQYDVLYR�D�FDVD��&
q�VWDWR�XQ�GHFHVVR�LQ�XQ

JLRYDQH�FRQ�XQD�WUDFKHRVWRPLD�QHFHVVDULD�SHU�OD�SHUYLHWj�GHOOH�YLH�DHUHH�
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'HL����&<3�GHFHGXWL�SHU�6$56�&R9����F
HUD�XQ�EDPELQR�FRQ�FLDVFXQD�GHOOH�VHJXHQWL�FRPRUELOLWj��FDUGLDFD�FRQJHQLWD��RQFRORJLFD��REHVLWj��LQ

HQGRFULQRORJLD��H�FRPSOLFDQ]H�GHOOD�SUHPDWXULWj��&
HUDQR�GXH�&<3�FKH�VRQR�PRUWL�FRQ�XQD�FRPRUELGLWj�HPDWRORJLFD�

1RQ�FL�VRQR�VWDWL�GHFHVVL�QHO�&<3�FRQ�OH�VHJXHQWL�FRQGL]LRQL�

8QD�FRQGL]LRQH�UHVSLUDWRULD�LVRODWD��DG�HVHPSLR�ÀEURVL�FLVWLFD�R�DVPD��WUH�GHL�&<3�FRQ�QHXURGLVDELOLWj�FRPSOHVVD�DYHYDQR�XQD�GLDJQRVL�VWRULFD

GL�DVPD��WXWWDYLD��OD�GLDJQRVL�GL�DVPD�QRQ�q�VWDWD�FRQVLGHUDWD�FRPH�XQ�FRQWULEXWR�DOOD�PRUWH��

'LDEHWH�GL�WLSR��

7ULVRPLD���

'LDJQRVL�LVRODWD�GL�HSLOHVVLD

8Q�GLVWXUER�GL�VDOXWH�PHQWDOH�FKH�KD�FDXVDWR�R�FRQWULEXLWR�DOOD�PRUWH

&
HUDQR�&<3�FRQ�DVPD�HG�HSLOHVVLD�FKH�VRQR�PRUWL�SHU�LQIH]LRQH�GD�6$56�&R9����7XWWDYLD��WXWWL�TXHVWL�GHFHVVL�VL�VRQR�YHULÀFDWL�QHO�&<3�FRQ�DOWUH

FRQGL]LRQL�GL�VDOXWH�VRWWRVWDQWL��SLXWWRVWR�FKH�FRPH�XQD�VLQJROD�GLDJQRVL��)LJ������

)LJ�����*UDÀFR�VFRQYROWR�SHU�YLVXDOL]]DUH�OH�LQWHUVH]LRQL�WUD�L�FRGLFL�GLDJQRVWLFL�VLQJROL�GL�DVPD�HG�HSLOHVVLD�

,O�WDVVR�GL�PRUWDOLWj�VWLPDWR�SHU�&<3�GHFHGXWR�SHU�6$56�&R9���FRQ�XQD�FRQGL]LRQH�OLPLWDQWH�OD�YLWD�HUD�GL������SHU����������,&���������������

ULVSHWWR�D�������SHU����������,&�������������������SHU�WXWWL�JOL�DOWUL�FDXVH�GL�PRUWH��6HEEHQH�OD�SURSRU]LRQH�GL�&<3�FRQ�XQD�QHXURGLVDELOLWj�OLPLWDQWH

OD�YLWD�GHFHGXWL�SHU�6$56�&R9���IRVVH�SL��HOHYDWD��LO�ORUR�ULVFKLR�DVVROXWR�GL�PRUWH�HUD�GL������SHU��������������&,������������ULVSHWWR�D�������SHU

�������������&,���������������LQ�&<3�FRQ�XQD�QHXURGLVDELOLWj�OLPLWDQWH�OD�YLWD�FKH�q�PRUWD�SHU�WXWWH�OH�DOWUH�FDXVH�

1RYH�������GHL����&<3�GHFHGXWL�SHU�6$56�&R9���VRQR�PRUWL�LQ�XQ
XQLWj�GL�WHUDSLD�LQWHQVLYD�SHGLDWULFD�H�TXDWWUR�VRQR�PRUWL�LQ�XQ�UHSDUWR

RVSHGDOLHUR��,�UHVWDQWL����&<3�VRQR�GHFHGXWL�D�FDVD��LQDVSHWWDWR���Q�� ����R�DWWHVR���Q�� �����R�LQ�XQ�SURQWR�VRFFRUVR���Q�� �����&L�VRQR�VWDWL�FLQTXH

GHFHVVL�QHO�&<3�FRQ�SLDQL�GL�DVVLVWHQ]D�DYDQ]DWL�LQ�DWWR�SHU�IRUQLUH�DVVLVWHQ]D�D�OLYHOOR�GL�UHSDUWR�RVSHGDOLHUR�SLXWWRVWR�FKH�O
HVFDODWLRQ�LQ�WHUDSLD

LQWHQVLYD�
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9HQWLWUH�&<3�VRQR�PRUWL�GL�6$56�&R9���HQWUR����JLRUQL�GD�XQ�WHVW�6$56�&R9���SRVLWLYR��GL�TXHVWL�GHFHVVL�����VL�VRQR�YHULÀFDWL�HQWUR���JLRUQL�GD�XQ

WHVW�SRVLWLYR��,O�WHPSR�PDVVLPR�WUD�OD�PRUWH�H�XQ�WHVW�6$56�&R9���SRVLWLYR�q�VWDWR�GL����JLRUQL�

,�������&<3�FKH�VRQR�PRUWL�H�QRQ�DYHYDQR�XQ�WHVW�6$56�&R9���SRVLWLYR�DYUHEEHUR�DYXWR�XQ�WHVW�6$56�&R9���VROR�QHOOH�VHJXHQWL�FLUFRVWDQ]H��WHVW

GL�ÁXVVR�ODWHUDOH�DVLQWRPDWLFL�HVHJXLWL�SHU�DWWLYLWj�HGXFDWLYH�R�VRFLDOL��VL�QRWL�FKH�TXHVWR�q�DOWDPHQWH�YDULDELOH����VLQWRPL�FRHUHQWL�FRQ�O
LQIH]LRQH�DFXWD

GD�6$56�&R9����ULFRYHUR�RVSHGDOLHUR��H�PRUWH�LQDVSHWWDWD�R�HVDPH�SRVW�PRUWHP��3HUWDQWR��QRQ�WXWWL�L�������&<3�GHFHGXWL�SHU�DOWUH�FDXVH�VDUHEEHUR

VWDWL�WHVWDWL�SHU�6$56�&R9����7XWWDYLD��QHVVXQR�GL�ORUR�KD�DYXWR�XQ�WHVW�6$56�&R9���SRVLWLYR��SHUFKp�DEELDPR�LQFOXVR�WXWWL�L�&<3�FKH�VRQR�ULVXOWDWL

SRVLWLYL�LQ���TXDOVLDVL�PRPHQWR�GXUDQWH�OD�SDQGHPLD���Q�� �����H�]HUR�WHVW�SRVLWLYL�VRQR�VWDWL�HVFOXVL�GDOOR�VWXGLR�

$EELDPR�XWLOL]]DWR�XQ�VHW�GL�GDWL�VXOOD�PRUWDOLWj�QD]LRQDOH�XQLFR�H�GL�DOWD�TXDOLWj�FROOHJDWR�DL�GDWL�GHL�WHVW�GHOO
RVSHGDOH�QD]LRQDOH�H�GHOOD�VDQLWj

SXEEOLFD�6$56�&R9���LQ�,QJKLOWHUUD��LQ�FRPELQD]LRQH�FRQ�OD�UHYLVLRQH�FOLQLFD��SHU�LGHQWLÀFDUH����&<3�GHFHGXWL�SHU�LQIH]LRQH�GD�6$56�&R9��

GXUDQWH�OD�SULPD�SDQGHPLD�DQQR��&Lz�FRUULVSRQGH�D�GXH�GHFHVVL�SHU�PLOLRQH�LQ�WXWWD�OD�SRSROD]LRQH�&<3�LQ�,QJKLOWHUUD��$EELDPR�VWLPDWR�FKH�LO�WDVVR

GL�PRUWDOLWj�SHU�LQIH]LRQH�VLD�GL�FLQTXH�SHU����������LQGLFDQGR�FKH�ROWUH�LO���������GHO�&<3�VL�ULSUHQGH�GDOO
LQIH]LRQH�GD�6$56�&R9����6$56�&R9��

KD�FRQWULEXLWR�DOOR������GHL�������GHFHVVL�SHU�WXWWH�OH�FDXVH��1HOOR�VWHVVR�SHULRGR�GL�WHPSR�VWXGLDWR��FL�VRQR�VWDWL�����GHFHVVL�SHU�VXLFLGLR�H����

GHFHVVL�SHU�WUDXPD��VRWWROLQHDQGR�FKH�LO�&29,'����q�UDUDPHQWH�IDWDOH�QHO�&<3�

$�QRVWUD�FRQRVFHQ]D��TXHVWR�q�LO�SULPR�VWXGLR�D�GLIIHUHQ]LDUH�WUD�&<3�GHFHGXWR�SHU�LQIH]LRQH�GD�6$56�&R9���H�&<3�GHFHGXWR�FRQ�XQ�WHVW�6$56�

&R9���SRVLWLYR�FRPH�ULVXOWDWR�FDVXDOH��,O�QRVWUR�ULVXOWDWR�q�GHO�����LQIHULRUH�DOOH�FLIUH�GHULYDWH�GD�WHVW�SRVLWLYL��ULGXFHQGR�FRVu�QRWHYROPHQWH�LO

QXPHUR�VWLPDWR�GL�&<3�SRWHQ]LDOPHQWH�D�ULVFKLR�GL�PRUWH�GXUDQWH�TXHVWD�SDQGHPLD�����

,�&<3�GHFHGXWL�SHU�6$56�&R9���DYHYDQR�PDJJLRUL�SUREDELOLWj�GL�HVVHUH�DGROHVFHQWL�ULVSHWWR�DL�EDPELQL�SL��SLFFROL��VXJJHUHQGR�XQ�FRQWLQXXP�GL

ULVFKLR�LQ�DXPHQWR�QHO�FRUVR�GHOOD�YLWD�GDOO
LQIDQ]LD�DOOD�YLWD�DGXOWD������3URSRU]LRQL�SL��HOHYDWH�GL�&<3�DVLDWLFL�H�QHUL�VRQR�PRUWL�GL�6$56�&R9��

ULVSHWWR�D�WXWWH�OH�DOWUH�FDXVH�GL�PRUWH��VHEEHQH�L�GHFHVVL�IRVVHUR�DQFRUD�HVWUHPDPHQWH�UDUL��,�WUH�&<3�FKH�VRQR�PRUWL�GL�3,06�76�HUDQR�WXWWL�GL�HWj

FRPSUHVD�WUD����H����DQQL��GXH�HUDQR�PDVFKL��WXWWL�SURYHQLYDQR�GD�GLYHUVL�JUXSSL�HWQLFL�H�GXH�QRQ�DYHYDQR�HYLGHQ]D�GL�XQD�FRQGL]LRQH�GL�VDOXWH�GL

EDVH�

/D�UDJLRQH�GHOOH�GLIIHUHQ]H�HWQLFKH�SRWUHEEH�HVVHUH�GRYXWD�DOOD�SUHGLVSRVL]LRQH�ELRORJLFD�H�R�DOO
DFFHVVR�DOOH�FXUH��'D�QRWDUH�FKH�OH�GLIIHUHQ]H

SHUVLVWRQR�QHO�FRQWUROOR�GHOOD�GHSULYD]LRQH������4XHVWL�ULVXOWDWL�VXSSRUWDQR�TXHOOL�WURYDWL�QHJOL�VWXGL�VXJOL�DGXOWL���
���
����

,�QRVWUL�ULVXOWDWL�VRWWROLQHDQR�O
LPSRUWDQ]D�GHOOH�FRPRUELOLWj�VRWWRVWDQWL�FRPH�SULQFLSDOH�IDWWRUH�GL�ULVFKLR�GL�PRUWH��SRLFKp�LO�����DYHYD�FRQGL]LRQL

FURQLFKH��LO�����DYHYD�FRPRUELOLWj�PXOWLSOH�H�LO�����DYHYD�FRQGL]LRQL�OLPLWDQWL�OD�YLWD��,O�JUXSSR�GL�FRPRUELGLWj�D�SL��DOWR�ULVFKLR�LQFOXGHYD�&<3�FRQ

QHXURGLVDELOLWj�FRPSOHVVD��FKH�FRPSUHQGHYD�LO�����GL�WXWWL�L�GHFHVVL�QHO�&<3�GHFHGXWL�SHU�6$56�&R9����,O�&<3�FRQ�QHXURGLVDELOLWj�FRPELQDWD�H

FRQGL]LRQL�UHVSLUDWRULH��RWWR�GHL����GHFHVVL�FRQ�QHXURGLVDELOLWj��SRWUHEEH�HVVHUH�SDUWLFRODUPHQWH�D�ULVFKLR��,�&<3�FRQ�QHXURGLVDELOLWj�OLPLWDQWH�OD�YLWD

KDQQR�XQ�WDVVR�GL�PRUWDOLWj�GL�IRQGR�SL��HOHYDWR�ULVSHWWR�DOOD�SRSROD]LRQH�JHQHUDOH�����&L�VRQR�FLUFD�����GHFHVVL�DOO
DQQR�LQ�TXHVWR�JUXSSR�H��TXLQGL�

6$56�&R9���KD�FRQWULEXLWR�VROR�DO����GXUDQWH�OD�SDQGHPLD��$OOR�VWHVVR�PRGR��SHU�WXWWL�JOL�DOWUL�JUXSSL�GL�FRPRUELOLWj��FRORUR�FKH�VRQR�PRUWL�GL

6$56�&R9���KDQQR�UDSSUHVHQWDWR�XQD�SHUFHQWXDOH�PROWR�SLFFROD�GL�WXWWL�L�GHFHVVL�GXUDQWH�O
DQQR�GHOOD�SDQGHPLD��Ë�LPSRUWDQWH�QRWDUH�FKH�QRQ

DEELDPR�RVVHUYDWR�GHFHVVL�LQ�JUXSSL�FRQVLGHUDWL�D�SL��DOWR�ULVFKLR�GL�LQIH]LRQL�UHVSLUDWRULH��FRPH�&<3�FRQ�DVPD��ÀEURVL�FLVWLFD��GLDEHWH�GL�WLSR���R

WULVRPLD����

/
LQFOXVLRQH�GHO�WUDXPD�FRPH�FRQGL]LRQH�FURQLFD�VL�ULIHULVFH�DOO
DPSLD�GHÀQL]LRQH�GL�FRQGL]LRQL�FURQLFKH�XWLOL]]DWD�LQ�TXHVWR�ODYRUR�SHU�JDUDQWLUH�XQD

FDWWXUD�RWWLPDOH��/D�GHÀQL]LRQH�GL�FRQGL]LRQH�FURQLFD���,QIRUPD]LRQL�VXSSOHPHQWDUL���LQFOXGH�TXDOVLDVL�SUREOHPD�GL�VDOXWH�FKH�ULFKLHGH�VHUYL]L�GL

IROORZ�XS�LQ�SL��GHO�����GHL�FDVL�H�LO�IROORZ�XS�LQFOXGH�O
XVR�GL�VHUYL]L�GL�VXSSRUWR�FRPH�OD�ÀVLRWHUDSLD��(VLVWH�XQD�VRWWRFDWHJRULD�GL

OHVLRQL�DPSXWD]LRQL�VFKHOHWULFKH�FKH�VSLHJD�TXHVWL�FRGLFL�WUDXPDWLFL�FKH�VRQR�VWRULFL�PD�GL�QDWXUD�FURQLFD��/
DOWR�QXPHUR�GL�&<3�FRQ�FRQGL]LRQL�GL

RUHFFKLR��QDVR�H�JROD��25/��q�GRYXWR�D�XQ
DOWD�SHUFHQWXDOH�GL�&<3�FRQ�FRQGL]LRQL�QHXURORJLFKH�H�R�UHVSLUDWRULH�FRQ�FRQGL]LRQL�25/�H�QRQ�q�FRUUHODWR

DO�&<3�FRQ�FRQGL]LRQL�25/�LVRODWH��,QFOXGH�DQFKH�&<3�FRQ�WUDFKHRVWRPLD�
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6HL�&<3�GHFHGXWL�SHU�6$56�&R9���QRQ�DYHYDQR�SURYH�GL�XQD�FRQGL]LRQH�GL�VDOXWH�GL�EDVH��&Lz�FRQWUDVWD�FRQ�DOWUL�VWXGL�FKH�KDQQR�ULSRUWDWR�VROR

GHFHVVL�QHO�&<3�FRQ�FRPRUELGLWj��
���
�����Ë�SRVVLELOH��SRLFKp�L�GDWL�RVSHGDOLHUL�VRQR�GLVSRQLELOL�VROR�SHU�JOL�XOWLPL���DQQL��FKH�DOFXQL�&<3�DEELDQR

DYXWR�XQD�FRPRUELOLWj�FKH�QRQ�q�VWDWD�LGHQWLÀFDWD�LQ�TXHVWR�FROOHJDPHQWR��Ë�DQFKH�SRVVLELOH�FKH�LO�&<3�QHO�QRVWUR�VWXGLR�DYHVVH�XQD�SUHGLVSRVL]LRQH

JHQHWLFD�QRQ�GLDJQRVWLFDWD�DOOD�PDODWWLD�JUDYH�FRQ�LQIH]LRQH�GD�6$56�&R9�������

,�QRVWUL�ULVXOWDWL�HVWHQGRQR�L�SUHFHGHQWL�UDSSRUWL�SL��OLPLWDWL�VXL�GHFHVVL�GRYXWL�D�6$56�&R9���QHO�5HJQR�8QLWR��
���
�
���
�����/R�VWXGLR�GHOO
,QWHUQDWLRQDO

6HYHUH�$FXWH�5HVSLUDWRU\�DQG�(PHUJLQJ�,QIHFWLRQ�&RQVRUWLXP�KD�ULSRUWDWR�VHL�GHFHVVL�GD�����ULFRYHUL�LQ�����RVSHGDOL�ÀQR�D�OXJOLR�������ULI�������

7XWWL�H�VHL�L�&<3�DYHYDQR�XQD��SURIRQGD�FRPRUELGLWj���FKH�LQFOXGHYD�QHXURGLVDELOLWj��SUHPDWXULWj�HVWUHPD��PDOLJQLWj�H�VHSVL��WUH�HUDQR�QHRQDWL�GL�HWj

LQIHULRUH�D����JLRUQL��H�WUH�DYHYDQR�XQ
HWj�FRPSUHVD�WUD����H����DQQL�����/D�PHWRGRORJLD�QHO�QRVWUR�VWXGLR�KD�FRQVHQWLWR�GL�GLPRVWUDUH�FKH�]HUR�QHRQDWL

VRQR�PRUWL�GL�6$56�&R9����HYLGHQ]LDQGR�LO�YDORUH�GL�DYHUH�XQD�VRUYHJOLDQ]D�FRPSOHWD�H�LQ�WHPSR�UHDOH�GHOOD�PRUWDOLWj�SHU�&<3��FRQ�FROOHJDPHQWR�DL

GDWL�GL�YLURORJLD�H�DOOD�UHYLVLRQH�FOLQLFD�GHWWDJOLDWD�FKH�DEELDPR�LQWUDSUHVR�SHU�GHWHUPLQDUH�LO�UXROR�GL�6$56�&R9���QHOOD�PRUWH�

/
DWWXDOH�FRQVLJOLR�GHO�5HJQR�8QLWR�VX�FRORUR�FKH�VRQR�GHÀQLWL��FOLQLFDPHQWH�HVWUHPDPHQWH�YXOQHUDELOL��q�VWDWR�LQL]LDOPHQWH�HVWUDSRODWR�GDO�ULVFKLR

DGXOWR�H�ULPDQH�PROWR�FDXWR������$QFKH�SUHQGHQGR�LQ�FRQVLGHUD]LRQH�O
HIIHWWR�GHOOD�VFKHUPDWXUD��VLD�JOL�DGXOWL�FKH�LO�&<3�VFKHUPDWL�D�YROWH�GXUDQWH

TXHVWR�SHULRGR���LO�ULVFKLR�GL�HVLWL�JUDYL�GD�6$56�&R9���SHU�OH�SHUVRQH�GL�HWj�LQIHULRUH�DL����DQQL�ULPDQH�HVWUHPDPHQWH�EDVVR��,O�ULVFKLR�GL�ULPR]LRQH

GHO�&<3�GDOOH�ORUR�QRUPDOL�DWWLYLWj�GXUDQWH�O
LVWUX]LRQH�H�JOL�HYHQWL�VRFLDOL�SRWUHEEH�ULYHODUVL�XQ�ULVFKLR�PDJJLRUH�GL�TXHOOR�GHOOD�VWHVVD�6$56�&R9��
����

,�FHSSL�GL�YLUXV�6$56�&R9���LQ�FLUFROD]LRQH�DO�PRPHQWR�GL�TXHVWD�UHYLVLRQH�HUDQR�GL�WLSR�VHOYDJJLR�H�OD�YDULDQWH�$OSKD�GD�QRYHPEUH�������4XHVWL

GDWL�VRQR�VSHFLÀFL�SHU�LO�SHULRGR�GL�WHPSR�VWXGLDWR�H�SULPD�GHOO
DYYHQWR�GHOOD�YDULDQWH�'HOWD�

,�GDWL�DQDOL]]DWL�LQ�TXHVWR�VWXGLR�VL�EDVDYDQR�LQ�JUDQ�SDUWH�VXOOD�TXDOLWj�GHL�GDWL�LQVHULWL�DWWUDYHUVR�LO�SURFHVVR�GL�VHJQDOD]LRQH�GHL�GHFHVVL�1&0'��/D

FRPSOHWH]]D�GHL�GDWL�HUD�YDULDELOH��D�VHFRQGD�GHOOD�IDVH�GHO�SURFHVVR�GL�UHYLVLRQH�GHOOD�PRUWH�LQIDQWLOH��2YH�SRVVLELOH��DEELDPR�VXSHUDWR�TXHVWR

SUREOHPD�DWWUDYHUVR�OD�GLVFXVVLRQH�FRQ�L�FOLQLFL�UHIHUHQWL�H�LO�FROOHJDPHQWR�GHL�GDWL��,�PHWRGL�GL�FROOHJDPHQWR�UDSLGR�GHL�GDWL�VRQR�VWDWL�LQWUDSUHVL

XWLOL]]DQGR�VROR�LO�QXPHUR�1+6��TXLQGL�TXHVWR�SRWUHEEH�DYHU�FRPSRUWDWR�OD�PDQFDWD�FRUULVSRQGHQ]D�GL�DOFXQL�&<3�FRQ�L�GDWL�GHOO
RVSHGDOH�

2WWR�GHL�&<3�FKH�VRQR�PRUWL�GL�6$56�&R9���KDQQR�UHJLVWUDWR�XQD�FRQGL]LRQH�FDUGLDFD�QRQ�FRQJHQLWD��QRQRVWDQWH�L�QRVWUL�WHQWDWLYL�GL�PRGLÀFDUH�JOL

HOHQFKL�GL�FRGLÀFD�GHOOD�&ODVVLÀFD]LRQH�LQWHUQD]LRQDOH�GHOOH�PDODWWLH��,&'�����SHU�WHQHUQH�FRQWR��$�FDXVD�GHOOD�FRPSOHVVLWj�GL�TXHVWL�FDVL��DOFXQH�GL

TXHVWH�FRQGL]LRQL�SRWUHEEHUR�HVVHUH�VWDWH�LO�ULVXOWDWR�GL�&29,'����SLXWWRVWR�FKH�FRQGL]LRQL�FURQLFKH�SUHHVLVWHQWL�

$QFKH�VH�DEELDPR�LQWUDSUHVR�XQD�ULJRURVD�UHYLVLRQH�FOLQLFD��LQ�TXHVWR�VWXGLR�SRWUHEEH�HVVHUFL�DQFRUD�XQ�SRWHQ]LDOH�HUURUH�GL�FODVVLÀFD]LRQH�GHL

GHFHVVL��7XWWH�OH�PRUWL�LPSURYYLVH�H�LQDVSHWWDWH�VRQR�VWDWH�WHVWDWH�SHU�6$56�&R9���FRPH�SDUWH�GHOOD�SROLWLFD�PRGLÀFDWD�GL�ULVSRVWD�GHOO
DJHQ]LD

FRQJLXQWD�GD�PDU]R�������ULI��������7XWWDYLD��QRQ�WXWWH�OH�PRUWL�GHOOD�FRPXQLWj�VDUDQQR�VWDWH�WHVWDWH�GL�URXWLQH�

3RLFKp�QRQ�HVLVWH�XQ�WHVW�GLDJQRVWLFR�SHU�3,06�76�H�OD�FRGLÀFD�q�VWDWD�XQD�VÀGD��q�SRVVLELOH�FKH�YL�VLDQR�RPLVVLRQL�GRYXWH�DL�PHWRGL�GL�GLDJQRVL�H

VHJQDOD]LRQH�

,�FDOFROL�GHO�WDVVR�GL�PRUWDOLWj�KDQQR�XWLOL]]DWR�L�GDWL�GHOO
2IÀFH�IRU�1DWLRQDO�6WDWLVWLFV�SHU�LO�QXPHUR�VWLPDWR�GL�EDPELQL�SHU�HWj�LQ�,QJKLOWHUUD�GXUDQWH

OD�PHWj�GHO�������ULI��������&
q�XQD�VFDUVLWj�GL�GDWL�SUHFLVL�VXO�QXPHUR�GL�EDPELQL�FKH�KDQQR�DYXWR�LO�WHVW�6$56�&R9����FKH�LQÁXLVFRQR�VXOO
DFFXUDWH]]D

GHO�FDOFROR�GHO�WDVVR�GL�PRUWDOLWj�SHU�LQIH]LRQH�

,Q�IXWXUR��LO�FROOHJDPHQWR�GHO�1&0'�DG�DOWUL�VHW�GL�GDWL�QD]LRQDOL�FRQVHQWLUj�O
DFTXLVL]LRQH�FRPSOHWD�GHOOH�FRPRUELOLWj�QHO�&<3��4XHVWL�ULVXOWDWL�VRQR

UDSSUHVHQWDWLYL�GHOOH�YDULDQWL�ZLOG�W\SH�H�$OSKD�6$56�&R9���FKH�HUDQR�SUHYDOHQWL�DO�PRPHQWR�GHOOR�VWXGLR��6DUHEEH�XWLOH�ULSHWHUOR�SHU�L�VXFFHVVLYL���

PHVL��PDU]R������IHEEUDLR�������SHU�LGHQWLÀFDUH�O
HIIHWWR�GL�DOWUH�YDULDQWL��LQFOXVR�'HOWD��H�GHOOD�YDFFLQD]LRQH�
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/D�FRRUWH�LQGDJDWD�LQ�TXHVWR�VWXGLR�q�WXWWD�&<3�GL�HWj�LQIHULRUH�D����DQQL�GHFHGXWD�LQ�,QJKLOWHUUD�WUD�LO���PDU]R������H�LO����IHEEUDLR�������ULI��������/R

VFRSR�GL�TXHVWR�VWXGLR�HUD�LGHQWLÀFDUH�LO�&<3�LQ�FXL�6$56�&R9���KD�FRQWULEXLWR�DOOD�PRUWH��RYYHUR�VRQR�PRUWL�SHU�LQIH]LRQH�GD�6$56�&R9���

/
DSSURYD]LRQH�HWLFD�q�VWDWD�FRQFHVVD�GDO�&RPLWDWR�HWLFR�H�GL�ULFHUFD�GHO�1+6�FHQWUDOH�GL�%ULVWRO��1RQ�q�VWDWR�RWWHQXWR�LO�FRQVHQVR�LQIRUPDWR�SHU

O
XWLOL]]R�GL�TXHVWL�GDWL��,O�1&0'�KD�XQD�EDVH�JLXULGLFD�SHU�UDFFRJOLHUH�GDWL�VHQ]D�FRQVHQVR���,QIRUPD]LRQL�VXSSOHPHQWDUL��������/H�DWWXDOL�QRUPDWLYH

VXO�FRQWUROOR�GHOOH�LQIRUPD]LRQL�VXL�SD]LHQWL�IRUQLVFRQR�XQD�EDVH�OHJDOH�SHU�FROOHJDUH�L�GDWL�1&0'�FRQ�L�GDWL�GHO�6HUYL]LR�SHU�XVL�VHFRQGDUL�VHQ]D

FRQVHQVR������8OWHULRUL�GHWWDJOL�VRQR�IRUQLWL�QHOOH�,QIRUPD]LRQL�6XSSOHPHQWDUL��

8QD�YDOXWD]LRQH�VWDWLVWLFD�GHO�ULVFKLR�SHU�TXHVWR�VWXGLR�KD�VWDELOLWR�FKH��VHEEHQH�L�GDWL�VLDQR�UHVL�DQRQLPL��O
LGHQWLÀFD]LRQH�GHJOL�LQGLYLGXL�SRWUHEEH

HVVHUH�SRVVLELOH��7XWWDYLD��LO�ULVFKLR�FKH�L�GHWWDJOL�GHJOL�DWWULEXWL�YHQLVVHUR�GLYXOJDWL�HUD�EDVVR�H�LO�YDQWDJJLR�SXEEOLFR�GL�VHJQDODUH�TXHVWL�SLFFROL

QXPHUL�VXSHUDYD�TXHVWR�ULVFKLR��$EELDPR�ULGRWWR�DO�PLQLPR�TXHVWR�ULVFKLR�IRUQHQGR�GDWL�ELGLPHQVLRQDOL�DQ]LFKp�WULGLPHQVLRQDOL��DG�HVHPSLR�

DEELDPR�IRUQLWR�LO�QXPHUR�GL�&<3�LQ�FLDVFXQD�FDWHJRULD�GL�HWj�R�HWQLD�SLXWWRVWR�FKH�IRUQLUH�FRPRUELOLWj�H�GHWWDJOL�GHPRJUDÀFL�FROOHJDWL�SHU�FLDVFXQ

&<3��'DWD�OD�QDWXUD�VHQVLELOH�GL�TXHVWL�GDWL�H�OD�QRVWUD�FRQVDSHYROH]]D�FKH�L�PHGLFL�H�OH�IDPLJOLH�SRWUHEEHUR�ULFRQRVFHUH�O
HVSHULHQ]D�SHUVRQDOH�

DEELDPR�LQFRQWUDWR�XQ�PHGLFR�R�XQ�SURIHVVLRQLVWD�FRLQYROWR�QHOOD�FXUD�GL�RJQL�EDPELQR�R�JLRYDQH�GHFHGXWR�SHU�LQIH]LRQH�GD�6$56�&R9���

,O�1&0'�q�XQ�VLVWHPD�REEOLJDWRULR�FKH�UHJLVWUD�WXWWL�L�GHFHVVL�QHO�&<3�DO�GL�VRWWR�GHL����DQQL�LQ�,QJKLOWHUUD�GD�TXDQGR�q�LQL]LDWR�QHOO
DSULOH�������ULI�
�����H�LQFOXGH�GDWL�GHPRJUDÀFL�H�FOLQLFL�GHJOL�HYHQWL�FKH�KDQQR�SRUWDWR�DOOD�PRUWH�

,Q�TXHVWD�DQDOLVL��L�GHWWDJOL�GHPRJUDÀFL�LQFOXGHYDQR�HWj��FRGLÀFDWD�FRPH������G���������G������DQQL������DQQL��������DQQL�H�������DQQL���VHVVR��HWQLD

�FRGLÀFDWD�FRPH�DVLDWLFD�R�%ULWDQQLFL�DVLDWLFL��QHUL�R�DIULFDQL�R�FDUDLELFL�R�EULWDQQLFL�QHUL��PLVWL��PXOWLSOL��DOWUL��LQFOXVL�DUDEL�H�DOWUL�JUXSSL�HWQLFL��H

ELDQFKL�����H�SULYD]LRQH���,QIRUPD]LRQL�VXSSOHPHQWDUL�����
���
����

3HU�JDUDQWLUH�XQ
LGHQWLÀFD]LRQH�FRPSOHWD�GHOOH�FRPRUELOLWj��L�GDWL�1&0'�VRQR�VWDWL�FROOHJDWL�DL�SUHFHGHQWL���DQQL��GD�PDU]R������LQ�SRL��GHL�GDWL�GHO

6HUYL]LR�QD]LRQDOH�SHU�JOL�XVL�VHFRQGDUL�GL�DVVLVWHQ]D�DL�SD]LHQWL�DPPHVVL�SHU�O
,QJKLOWHUUD����H�DL�GDWL�GHOOD�UHWH�QD]LRQDOH�GL�DXGLW�SHU�OD�WHUDSLD

LQWHQVLYD�SHGLDWULFD��8Q�HOHQFR�FRQYDOLGDWR�GL�FRGLFL�,&'����q�VWDWR�XWLOL]]DWR�SHU�LGHQWLÀFDUH�&<3�FRQ�FRPRUELGLWj�FURQLFKH����H�FRQGL]LRQL�OLPLWDQWL

OD�YLWD������,QIRUPD]LRQL�VXSSOHPHQWDUL���'D�QRWDUH�FKH�O
HOHQFR�GHOOH�PDODWWLH�FURQLFKH�SHU�OH�FRQGL]LRQL�FDUGLDFKH�q�VWDWR�PRGLÀFDWR�SHU�ULPXRYHUH

�,���$UUHVWR�FDUGLDFR��H��,���&RPSOLFD]LRQL�H�GHVFUL]LRQL�PDO�GHÀQLWH�GL�PDODWWLH�FDUGLDFKH��SRLFKp�TXHVWH�VRQR�SUHVHQWD]LRQL�DFXWH�GL�PDODWWLH

FDUGLDFKH�H�SUREDELOPHQWH�UDSSUHVHQWDQR�3,06�76�SLXWWRVWR�ULVSHWWR�DOOD�FRPRUELOLWj�SUHHVLVWHQWH��$EELDPR�DQFKH�LGHQWLÀFDWR�LO�&<3�FRQ

FRPRUELGLWj�FURQLFKH�LQ�GXH�R�SL��VLVWHPL�FRUSRUHL�H�FRQ�OH�VHJXHQWL�GLDJQRVL�VLQJROH��DVPD��GLDEHWH��HSLOHVVLD��DQHPLD�IDOFLIRUPH�H�WULVRPLD����

4XHVWH�GLDJQRVL�VLQJROH�VRQR�VWDWH�LGHQWLÀFDWH�FRPH�FRQGL]LRQL�FRPXQL�D�OXQJR�WHUPLQH�QHO�&<3�H�LSRWL]]DWH�HVVHUH�IDWWRUL�GL�ULVFKLR�SHU�PDODWWLH

JUDYL�VXOOD�EDVH�GHL�GDWL�GHJOL�DGXOWL��ULI����
���
�����

'XUDQWH�OD�SDQGHPLD��O
1&0'�q�VWDWR�FROOHJDWR�WUDPLWH�LO�QXPHUR�1+6�DL�GDWL�GHL�WHVW����GHO�SLODVWUR���H�GHO�SLODVWUR���GHOOD�VDQLWj�SXEEOLFD�LQJOHVH�SHU

LGHQWLÀFDUH�WXWWL�L�&<3�PRUWL�FRQ�XQ�WHVW�6$56�&R9���SRVLWLYR��,�WHVW�GHO�SLODVWUR���VL�YHULÀFDQR�QHJOL�DPELHQWL�VDQLWDUL�H�DVVLVWHQ]LDOL��PHQWUH�L�WHVW

GHO�SLODVWUR���VL�YHULÀFDQR�QHOOD�FRPXQLWj������HQWUDPEL�LQL]LDWL�QHO�PDU]R�������,O�1&0'�KD�FRQWULEXLWR�DOOD�PRGLÀFD�GHO�SURWRFROOR�SHU�OH�PRUWL

LPSURYYLVH�H�LQDVSHWWDWH�QHO�&<3�SHU�LQFOXGHUH�L�WHVW�SRVW�PRUWHP�SHU�6$56��&R9����ULI�������6RQR�VWDWL�LQFOXVL�WXWWL�L�&<3�GHFHGXWL�FRQ�XQ�WHVW

6$56�&R9���SRVLWLYR��LQGLSHQGHQWHPHQWH�GDOO
LQWHUYDOOR�GL�WHPSR�WUD�LO�WHVW�SRVLWLYR�H�OD�PRUWH��4XHVWD�q�GLYHUVD�GDOOD�GHÀQL]LRQH�XWLOL]]DWD�SHU

VHJQDODUH�L�GHFHVVL�GHJOL�DGXOWL��SHU�JDUDQWLUH�FKH�WXWWL�L�SRWHQ]LDOL�FDVL�VLDQR�VWDWL�LGHQWLÀFDWL�SHU�OD�UHYLVLRQH�H�SHU�RWWLPL]]DUH�O
DFTXLVL]LRQH�GL

SRVVLELOL�FDVL�GL�3,06�76��,QROWUH��LO�WHDP�GL�FRGLÀFD]LRQH�1&0'�KD�LGHQWLÀFDWR�SRWHQ]LDOL�FDVL�GL�3,06�76���,QIRUPD]LRQL�VXSSOHPHQWDUL���
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/H�FDUWHOOH�FOLQLFKH�GL�WXWWL�L�&<3�GHFHGXWL�FRQ�XQ�WHVW�6$56�&R9���SRVLWLYR�VRQR�VWDWL�HVDPLQDWL�SHU�LGHQWLÀFDUH�VH�6$56�&R9���KD�FRQWULEXLWR

FKLDUDPHQWH��SUREDELOPHQWH��SRVVLELOPHQWH�R�LPSUREDELOH�DOOD�PRUWH��4XHVWR�SURFHVVR�LQL]LDOPHQWH�LQFOXGHYD�O
LGHQWLÀFD]LRQH�VH�6$56�&R9���IRVVH

HOHQFDWR�FRPH��D��OD�FDXVD�GLUHWWD�GL�PRUWH��VXO�FHUWLÀFDWR�GL�FDXVD�GL�PRUWH�H�VH�LO�GHFRUVR�FOLQLFR�GHVFULWWR�IRVVH�WLSLFR�GHOO
LQIH]LRQH�GD�6$56�&R9�

���,Q�TXHVWH�FLUFRVWDQ]H��q�VWDWD�DSSOLFDWD�OD�FODVVLÀFD]LRQH��6$56�&R9���KD�FKLDUDPHQWH�FRQWULEXLWR�DOOD�PRUWH���,Q�,QJKLOWHUUD��LO�FHUWLÀFDWR�GL�FDXVD

GL�PRUWH�q�VXGGLYLVR�LQ�GXH�SDUWL�����/D�SDUWH��D�q�OD�FDXVD�LPPHGLDWD�H�GLUHWWD�GHOOD�PRUWH��/D�VHTXHQ]D�GL�HYHQWL�R�FRQGL]LRQL�FKH�KDQQR�SRUWDWR�DOOD

PRUWH�q�TXLQGL�HOHQFDWD�FRPH��E�H��F��VH�QHFHVVDULR���$OWUH�PDODWWLH��OHVLRQL��FRQGL]LRQL�R�HYHQWL�FKH�KDQQR�FRQWULEXLWR�DOOD�PRUWH�PD�QRQ�IDFHYDQR

SDUWH�GHOOD�VHTXHQ]D�GLUHWWD�VRQR�SRL�GRFXPHQWDWH�QHOOD�3DUWH����ULI�������

6H�QRQ�HUD�FKLDUDPHQWH�HYLGHQWH��RJQL�FDVR�q�VWDWR�VRWWRSRVWR�D�UHYLVLRQH�GD�WUH�HVSHUWL�FOLQLFL�VHQLRU�LQGLSHQGHQWL�LQ�VHWWRUL�SHUWLQHQWL��SHGLDWULD

JHQHUDOH��QHRQDWRORJLD�H�WHUDSLD�LQWHQVLYD�SHGLDWULFD��D�FXL�q�VWDWR�FKLHVWR�GL�FODVVLÀFDUH�FLDVFXQ�FDVR��2JQL�HVSHUWR�FOLQLFR�VHQLRU�q�VWDWR�DFFHFDWR

GDOO
RSLQLRQH�GHJOL�DOWUL�UHYLVRUL��/H�GHÀQL]LRQL�SHU�FLDVFXQD�FDWHJRULD�HL�GHWWDJOL�DOOD�EDVH�GHO�SURFHVVR�VRQR�GHOLQHDWL�QHOOH�,QIRUPD]LRQL

VXSSOHPHQWDUL�H�QHOOD�)LJ�����

,O�&<3�GHFHGXWR�SHU�6$56�&R9���q�VWDWR�FRQIURQWDWR�FRQ�LO�&<3�GHFHGXWR�SHU�WXWWH�OH�DOWUH�FDXVH�XWLOL]]DQGR�VWDWLVWLFKH�ULDVVXQWLYH�H�OH�GLIIHUHQ]H�WUD

L�JUXSSL�VRQR�VWDWH�FRQIURQWDWH�XWLOL]]DQGR�LO�WHVW�FKL�TXDGUDWR�D�GXH�FRGH�R�LO�WHVW�HVDWWR�GL�)LVKHU�VH�QXPHUL�SLFFROL��/D�FRRUWH�GL�FRQIURQWR��PRUWH�SHU

WXWWH�OH�DOWUH�FDXVH��LQFOXGHYD�&<3�FKH�q�ULVXOWDWR�SRVLWLYR�SHU�6$56�&R9���PD�q�PRUWR�SHU�XQ
DOWUD�FDXVD��$�FDXVD�GL�XQD�SLFFROD�TXDQWLWj�GL�GDWL

PDQFDQWL��QRQ�q�VWDWD�HIIHWWXDWD�O
LPSXWD]LRQH�PXOWLSOD�

,O�ULVFKLR�DVVROXWR�GL�PRUWH�q�VWDWR�FDOFRODWR�SHU�O
LQWHUD�SRSROD]LRQH�H�SHU�L�JUXSSL�GHPRJUDÀFL�LQ�FXL�HUDQR�GLVSRQLELOL�GDWL�DO�GHQRPLQDWRUH��/D

TXDOLWj�GHL�GDWL�GLVSRQLELOL�VXO�QXPHUR�GL�&<3�QHOOD�SRSROD]LRQH�FRQ�FRPRUELGLWj�HUD�YDULDELOH��$EELDPR�XWLOL]]DWR�OH�VWLPH�SHU�L�JUXSSL�GL

FRPRUELOLWj��LQ�FXL�DEELDPR�VXIÀFLHQWH�ÀGXFLD�QHL�GDWL��SHU�GHULYDUH�LO�ULVFKLR�DVVROXWR�VWLPDWR��4XHVWL�GDWL�SURYHQJRQR�GD�XQD�VHULH�GL�IRQWL�H�VRQR

ULSRUWDWL�QHOOD�WDEHOOD����

,O�WDVVR�GL�PRUWDOLWj�SHU�LQIH]LRQH�q�VWDWR�FDOFRODWR�XWLOL]]DQGR�LO�QXPHUR�GL�&<3�LQIHWWL�GD�6$56�&R9���GXUDQWH�OR�VWHVVR�SHULRGR�GL�WHPSR��PDU]R

�����IHEEUDLR�������VWLPDWR�DWWUDYHUVR�L�GDWL�GL�PRGHOOD]LRQH�GL�3XEOLF�+HDOWK�(QJODQG������4XHVWR�q�VWDWR�VFHOWR�SLXWWRVWR�FKH�LO�QXPHUR�DVVROXWR�GL

WHVW�6$56�&R9���SRVLWLYL�SRLFKp�LO�&<3�SRWUHEEH�ULVXOWDUH�SRVLWLYR�SL��GL�XQD�YROWD�H�PROWL�&<3�QRQ�VRQR�VWDWL�WHVWDWL�QHOOD�SULPD�RQGDWD�GHOOD

SDQGHPLD��,O�WDVVR�GL�PRUWDOLWj�q�VWDWR�FDOFRODWR�XWLOL]]DQGR�XQD�SRSROD]LRQH�GL������������&<3�FKH�YLYHYD�LQ�,QJKLOWHUUD����GXUDQWH�O
DQQR�GL�VWXGLR�

4XHVWR�VWXGLR�q�VWDWR�ULSRUWDWR�VHFRQGR�OD��'LFKLDUD]LRQH�VXO�UDIIRU]DPHQWR�GHOOD�VHJQDOD]LRQH�GHJOL�VWXGL�RVVHUYD]LRQDOL�QHOO
HSLGHPLRORJLD��OLQHH

JXLGD�SHU�OD�VHJQDOD]LRQH�GHJOL�VWXGL�RVVHUYD]LRQDOL������

8OWHULRUL�LQIRUPD]LRQL�VXOOD�SURJHWWD]LRQH�GHOOD�ULFHUFD�VRQR�GLVSRQLELOL�QHO�ULHSLORJR�GHL�UDSSRUWL�VXOOD�ULFHUFD�VXOOD�QDWXUD�FROOHJDWR�D�TXHVWR�DUWLFROR�

,�GDWL�XWLOL]]DWL�SHU�TXHVWR�VWXGLR�QRQ�VRQR�GLVSRQLELOL�SXEEOLFDPHQWH�SHUFKp�OH�LQIRUPD]LRQL�VRQR�DOWDPHQWH�VHQVLELOL��HVVHQGR�GLVSRQLELOL�D�OLYHOOR�GL

SD]LHQWL�LGHQWLÀFDELOL�D�FDXVD�GHO�QXPHUR�ULGRWWR��/
DQDOLVL�q�VWDWD�HVHJXLWD�LQ�0LFURVRIW�([FHO�XWLOL]]DQGR�IXQ]LRQL�GL�FRQWHJJLR�GL�EDVH�SHU

LGHQWLÀFDUH�&<3�DOO
LQWHUQR�GL�FLDVFXQD�FDWHJRULD��/H�DQDOLVL�VWDWLVWLFKH�VRQR�VWDWH�HVHJXLWH�LQ�6WDWD�XWLOL]]DQGR�L�GDWL�GHOOH�7DEHOOH���H����

���9LQHU��5��HW�DO��5HYLVLRQH�VLVWHPDWLFD�GHOOH�UHYLVLRQL�GHL�VLQWRPL�H�GHL�VHJQL�GL�&29,'����QHL�EDPELQL�H�QHJOL�DGROHVFHQWL��$UFR��'LV��EDPELQR

��KWWSV���GRL�RUJ���������DUFKGLVFKLOG������������
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���'RFKHUW\��$%�HW�DO��&DUDWWHULVWLFKH�GL��������SD]LHQWL�GHO�5HJQR�8QLWR�LQ�RVSHGDOH�FRQ�&29,'����FKH�XWLOL]]DQR�LO�SURWRFROOR�GL

FDUDWWHUL]]D]LRQH�FOLQLFD�GHOO
206�,6$5,&��VWXGLR�GL�FRRUWH�RVVHUYD]LRQDOH�SURVSHWWLFR��%ULW��0HG��-��������P������������

���GH�6RX]D��7���1DGDO��-���1RJXHLUD��5���3HUHLUD��5��	�%UDQGmR��0��0DQLIHVWD]LRQL�FOLQLFKH�GL�EDPELQL�FRQ�&29,'�����XQD�UHYLVLRQH

VLVWHPDWLFD��3HGLDWUD�3XOPRQROR�����������²������������

���%KRSDO��66��%DJDULD��-���2ODEL��%��	�%KRSDO��5��&<3�ULPDQJRQR�D�EDVVR�ULVFKLR�GL�PRUWDOLWj�GD�&29,'�����/DQFHW�%DPELQR�$GROHVF��6DOXWH

����H��²H����������

���'DYLHV��3��HW�DO��5LFRYHUL�LQ�WHUDSLD�LQWHQVLYD�GL�EDPELQL�FRQ�VLQGURPH�PXOWLVLVWHPLFD�LQÀDPPDWRULD�SHGLDWULFD�WHPSRUDOPHQWH�DVVRFLDWD�D

6$56�&R9����3,06�76��QHO�5HJQR�8QLWR��XQR�VWXGLR�RVVHUYD]LRQDOH�PXOWLFHQWULFR��/DQFHW�%DPELQR�$GROHVF��6DOXWH��������²�����������

���:KLWWDNHU��(��HW�DO��&DUDWWHULVWLFKH�FOLQLFKH�GL����EDPELQL�FRQ�XQD�VLQGURPH�PXOWLVLVWHPLFD�LQÀDPPDWRULD�SHGLDWULFD�WHPSRUDOPHQWH�DVVRFLDWD

D�6$56�&R9����-$0$����������²�����������

���$OOXYLRQH��-��HW�DO��6LQGURPH�LQÀDPPDWRULD�PXOWLVLVWHPLFD�SHGLDWULFD�WHPSRUDOPHQWH�DVVRFLDWD�D�6$56�&R9����3,06�76���VRUYHJOLDQ]D

SURVSHWWLFD��QD]LRQDOH��5HJQR�8QLWR�H�,UODQGD��/DQFHWWD�5HJ��6DOXWH�(XU�������²������������������

���6WUDQR��'��HW�DO��0RUWDOLWj�LQIDQWLOH�LQ�,QJKLOWHUUD�GXUDQWH�OD�SDQGHPLD�GL�&29,'�����$UFR��'LV��%DPELQR�����������������

���0RUWL�FKH�FRLQYROJRQR�OD�PDODWWLD�GD�FRURQDYLUXV�������&29,'�����FRQ�XQ�IRFXV�VXOOH�HWj������QHJOL�6WDWL�8QLWL�

KWWSV���GDWD�FGF�JRY�1&+6�3URYLVLRQDO�&29,'����'HDWKV�)RFXV�RQ�$JHV������<HD�QU�V�MXM�

����3UHYDOHQ]D�GL�6$56�&R9���QHL�EDPELQL�H�QHL�JLRYDQL�LQ�,QJKLOWHUUD��'DWL�GHOO
8IÀFLR�QD]LRQDOH�GL�VWDWLVWLFD�

KWWSV���ZZZ�RQV�JRY�XN�SHRSOHSRSXODWLRQDQGFRPPXQLW\�KHDOWKDQGVRFLDOFDUH�FRQGLWLRQVDQGGLVHDVHV�EXOOHWLQV�FRURQDYLUXVFRYLG��LQIHFWLRQVXUYH\

����5DSSRUWR�DQQXDOH�GHO�GDWDEDVH�QD]LRQDOH�VXOOD�PRUWDOLWj�LQIDQWLOH��KWWSV���ZZZ�QFPG�LQIR�ZS�FRQWHQW�XSORDGV���������0DLQ�7H[W�),1$/�

:(%�SGI

����*XLGD�SHU�L�PHGLFL�FKH�FRPSOHWDQR�L�FHUWLÀFDWL�PHGLFL�LQ�,QJKLOWHUUD�

KWWSV���DVVHWV�SXEOLVKLQJ�VHUYLFH�JRY�XN�JRYHUQPHQW�XSORDGV�V\VWHP�XSORDGV�DWWDFKPHQWBGDWD�ÀOH��������JXLGDQFH�IRU�GRFWRUV�FRPSOHWLQJ�

PHGLFDO�FHUWLÀFDWHV�RI�FDXVH�RI�GHDWK�FRYLG�����SGI

����'DWL�216�SHU�LO�QXPHUR�VWLPDWR�GL�EDPELQL�SHU�HWj�FKH�YLYRQR�LQ�,QJKLOWHUUD��VWLPD�GL�PHWj�����

KWWSV���ZZZ�RQV�JRY�XN�SHRSOHSRSXODWLRQDQGFRPPXQLW\�SRSXODWLRQDQGPLJUDWLRQ�SRSXODWLRQHVWLPDWHV

����5R\DO�&ROOHJH�RI�3HGLDWULFV�DQG�&KLOG�+HDOWK��&29,'�����JXLGD�VX�EDPELQL�H�JLRYDQL�FOLQLFDPHQWH�HVWUHPDPHQWH�YXOQHUDELOL�������

KWWSV���ZZZ�UFSFK�DF�XN�UHVRXUFHV�FRYLG����JXLGDQFH�FOLQLFDOO\�H[WUHPHO\�YXOQHUDEOH�FKLOGUHQ�\RXQJ�SHRSOH

����:LOOLDPVRQ��(-�HW�DO��)DWWRUL�DVVRFLDWL�DOOD�PRUWH�FRUUHODWD�D�&29,'����XWLOL]]DQGR�2SHQ6$)(/<��1DWXUD����������²�����������

����3DUVORZ��5&�HW�DO��(SLGHPLRORJLD�GHL�EDPELQL�FULWLFL�LQ�,QJKLOWHUUD�H�*DOOHV��LQFLGHQ]D��PRUWDOLWj��SULYD]LRQH�HG�HWQLD��$UFR��'LV��%DPELQR�

��������������������

����&OLIW��$.�HW�DO��$OJRULWPR�GL�SUHYLVLRQH�GHO�ULVFKLR�YLYHQWH��4&29,'��SHU�LO�ULVFKLR�GL�ULFRYHUR�RVSHGDOLHUR�H�PRUWDOLWj�GD�FRURQDYLUXV���

QHJOL�DGXOWL��VWXGLR�GL�FRRUWH�QD]LRQDOH�GL�GHULYD]LRQH�H�FRQYDOLGD��%ULW��0HG��-��������P������������

�����)DL�FRQWDUH�RJQL�EDPELQR���6WLPD�GHOOD�SUHYDOHQ]D�DWWXDOH�H�IXWXUD�GHO�&<3�FRQ�FRQGL]LRQL�OLPLWDQWL�OD�YLWD�QHO�5HJQR�8QLWR�

KWWSV���ZZZ�WRJHWKHUIRUVKRUWOLYHV�RUJ�XN�UHVRXUFH�PDNH�HYHU\�FKLOG�FRXQW�

����6ZDQQ��29�HW�DO��&DUDWWHULVWLFKH�FOLQLFKH�GHO�&<3�ULFRYHUDWR�LQ�RVSHGDOH�FRQ�&29,'����QHO�5HJQR�8QLWR��VWXGLR�GL�FRRUWH�RVVHUYD]LRQDOH

PXOWLFHQWULFR�SURVSHWWLFR��%ULW��0HG��-��������P������������
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����$QDVWDVVRSRXORX��&��HW�DO��)DWWRUL�JHQHWLFL�XPDQL�DVVRFLDWL�DOOD�VXVFHWWLELOLWj�DOO
LQIH]LRQH�GD�6$56�&R9���H�DOOD�JUDYLWj�GHOOD�PDODWWLD

&29,'�����5RQ]LR��*HQRPLFD����������������

����3HWUHWWR��'5��0DVDOD��,��	�0DVDOD��&��&KLXVXUD�GHOOD�VFXROD�H�EDPELQL�QHOO
HSLGHPLD�GL�&29,'�����&OLQ��SUDWLFD��(SLGHPLROR��PHQWR��6DOXWH

��������²�����������

����&RQWULEXWL�GHOO
1&0'�DOOD�PRGLÀFD�GHO�SURWRFROOR�GL�LQGDJLQH�SHU�OH�PRUWL�LPSURYYLVH�LQDVSHWWDWH�QHO�&<3�SHU�LQFOXGHUH�L�WHVW�SRVW�PRUWHP

SHU�6$56�&R9����KWWSV���ZZZ�QFPG�LQIR������������MDU�FRYLG����

����%DPELQL�H�JLRYDQL�LQ�WUDWWDPHQWR�SHU�XQD�FRQGL]LRQH�RQFRORJLFD�LQ�,QJKLOWHUUD��'DWL�RWWHQXWL�GDL�GDWL�686��YHGL�ULIHULPHQWR�����H�GLVFXVVL

FRQ�&DQFHU�3URJUDP�RI�&DUH�²�6SHFLDOL]HG�&RPPLVVLRQLQJ��1+6�(QJODQG�H�1+6�,PSURYHPHQW�

KWWSV���ZZZ�HQJODQG�QKV�XN�FRPPLVVLRQLQJ�VSHF�VHUYLFHV�QSF�FUJ�JURXS�E���GDWL�IRUQLWL�LO������JLXJQR�������

����%DPELQL�H�UDJD]]L�FRQ�FDUGLRSDWLH�FRQJHQLWH�LQ�,QJKLOWHUUD��'DWL�UDFFROWL�QHOO
DPELWR�GHO�1DWLRQDO�,QVWLWXWH�IRU�&DUGLRYDVFXODU�2XWFRPHV

5HVHDUFK��1,&25���'DWL�IRUQLWL�GDO�&OLQLFDO�5HIHUHQFH�*URXS�&RQJHQLWDO�+HDUW�'LVHDVH��1+6�(QJODQG�

KWWSV���ZZZ�HQJODQG�QKV�XN�FRPPLVVLRQLQJ�VSHF�VHUYLFHV�QSF�FUJ�JURXS�H�H���

����%DPELQL�H�UDJD]]L�FRQ�GLDJQRVL�GL�HSLOHVVLD�LQ�,QJKLOWHUUD��KWWSV���ZZZ�HQJODQG�QKV�XN�ZS�FRQWHQW�XSORDGV���������(���6E�3DHGLDWULF�

1HXURVFLHQFHV�1HXURORJ\�SURB���������Y��SGI

����%DPELQL�H�JLRYDQL�FRQ�GLDJQRVL�GL�DVPD�LQ�,QJKLOWHUUD��6WLPH�IRUQLWH�GDO�1DWLRQDO�$VWKPD�DQG�&23'�$XGLW�3URJUDP��1$&$3���5R\DO

&ROOHJH�RI�3K\VLFLDQV��,QJKLOWHUUD��KWWSV���ZZZ�QDFDS�RUJ�XN�

����%DVH�JLXULGLFD�GHO�1DWLRQDO�&KLOG�0RUWDOLW\�'DWDEDVH�SHU�OD�UDFFROWD�GL�GDWL�SHUVRQDOL�H�ULVHUYDWL��KWWSV���FRQVXOW�HGXFDWLRQ�JRY�XN�FKLOG�

SURWHFWLRQ�VDIHJXDUGLQJ�DQG�IDPLO\�ODZ�ZRUNLQJ�WRJHWKHU�WR�VDIHJXDUG�FKLOGUHQ�UHYLVLRQV�

W�VXSSRUWLQJBGRFXPHQWV�:RUNLQJ���7RJHWKHU���WR���6DIHJXDUG���&KLOGUHQ��3')

����/H�QRUPDWLYH�VXO�FRQWUROOR�GHOOH�LQIRUPD]LRQL�VXL�SD]LHQWL��&23,��IRUQLVFRQR�XQD�EDVH�OHJDOH�SHU�FROOHJDUH�L�GDWL�1&0'�FRQ�L�GDWL�686�

KWWSV���GLJLWDO�QKV�XN�FRURQDYLUXV�FRURQDYLUXV�FRYLG����UHVSRQVH�LQIRUPDWLRQ�JRYHUQDQFH�KXE�FRQWURO�RI�SDWLHQW�LQIRUPDWLRQ�FRSL�QRWLFH

����0HWRGRORJLD�GL�UDJJUXSSDPHQWR�HWQLFR��KWWSV���ZZZ�HWKQLFLW\�IDFWV�ÀJXUHV�VHUYLFH�JRY�XN�VW\OH�JXLGH�HWKQLF�JURXSV

����8IÀFLR�QD]LRQDOH�GL�VWDWLVWLFD��*HRJUDÀD�GHO�FHQVLPHQWR��8QD�SDQRUDPLFD�GHOOH�YDULH�DUHH�JHRJUDÀFKH�XWLOL]]DWH�QHOOD�SURGX]LRQH�GHOOH

VWDWLVWLFKH�UDFFROWH�WUDPLWH�LO�FHQVLPHQWR�GHO�5HJQR�8QLWR�������

KWWSV���ZZZ�RQV�JRY�XN�PHWKRGRORJ\�JHRJUDSK\�XNJHRJUDSKLHV�FHQVXVJHRJUDSK\�VXSHU�RXWSXW�DUHD�VRD

����5DSSRUWR�VXOOD�SULYD]LRQH�GHO�1DWLRQDO�&KLOG�0RUWDOLW\�'DWDEDVH��1&0'���KWWSV���ZZZ�QFPG�LQIR������������GHS�UHSRUW������

����+HUEHUW��$���:LMODDUV��/���=\OEHUV]WHMQ��$���&URPZHOO��'��	�+DUGHOLG��3��3URÀOR�GHOOH�ULVRUVH�GL�GDWL��6WDWLVWLFKH�VXJOL�HSLVRGL�RVSHGDOLHUL

$VVLVWHQ]D�DL�SD]LHQWL�DPPHVVL��+(6�$3&���,QW��-��(SLGHPLRO�����������²����L��������

����+DUGHOLG��3���'DWWDQL��1��H�*LOEHUW��5��6WLPD�GHOOD�SUHYDOHQ]D�GL�FRQGL]LRQL�FURQLFKH�QHL�EDPELQL�FKH�PXRLRQR�LQ�,QJKLOWHUUD��6FR]LD�H

*DOOHV��XQR�VWXGLR�GL�FRRUWH�VXO�FROOHJDPHQWR�GHL�GDWL��%0-�2SHQ�����H��������������

����)UDVHU��/.�HW�DO��$XPHQWR�GHOOD�SUHYDOHQ]D�QD]LRQDOH�GL�FRQGL]LRQL�OLPLWDQWL�OD�YLWD�QHL�EDPELQL�LQ�,QJKLOWHUUD��3HGLDWULD�������H���²H���

�������

����,QIRUPD]LRQL�VXL�GDWL�GHL�WHVW�6$56�&R9���GL�3XEOLF�+HDOWK�(QJODQG��KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�SXEOLFDWLRQV�FRURQDYLUXV�FRYLG����

WHVWLQJ�GDWD�PHWKRGRORJ\�FRYLG����WHVWLQJ�GDWD�PHWKRGRORJ\�QRWH

����'DWL�GL�PRGHOOD]LRQH�GL�3XEOLF�+HDOWK�(QJODQG�SHU�LO�QXPHUR�GL�EDPELQL�H�JLRYDQL�FKH�KDQQR�DYXWR�O
LQIH]LRQH�GD�6$56�&R9���LQ

,QJKLOWHUUD��KWWSV���FRURQDYLUXV�GDWD�JRY�XN�GHWDLOV�GRZQORDG
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�������/D�'LFKLDUD]LRQH�5DIIRU]DUH�OD�VHJQDOD]LRQH�GL�VWXGL�RVVHUYD]LRQDOL�LQ�HSLGHPLRORJLD��6752%(���OLQHH�JXLGD�SHU�OD�VHJQDOD]LRQH�GL�VWXGL

RVVHUYD]LRQDOL��KWWSV���ZZZ�HTXDWRU�QHWZRUN�RUJ�UHSRUWLQJ�JXLGHOLQHV�VWUREH�

9RUUHPPR�ULQJUD]LDUH�L�WUH�UHYLVRUL�HVSHUWL�FOLQLFL�VHQLRU�FKH�KDQQR�HVDPLQDWR�LQ�PRGR�LQGLSHQGHQWH�OH�QRWH�VXL�FDVL�FOLQLFL�GHO�&<3�GHFHGXWR�FRQ�XQ

WHVW�6$56�&R9���SRVLWLYR��3��)OHPLQJ��3URIHVVRUH�GL�6DOXWH�LQIDQWLOH�H�)LVLRORJLD�GHOOR�VYLOXSSR��8QLYHUVLWj�GL�%ULVWRO��*��5RVVRXZ��*HQHUDO

3HGLDWULFV�DQG�1HRQDWHV��5HVHDUFK�)HOORZ��1DWLRQDO�&KLOG�0RUWDOLW\�'DWDEDVH��1&0'���H�'��$OLVRQ�3HUU\��WHUDSLD�LQWHQVLYD�SHGLDWULFD��%ULVWRO�5R\DO

+RVSLWDO�IRU�&KLOGUHQ��6LDPR�JUDWL�DL�PHPEUL�GHL�3DQHO�GL�SDQRUDPLFD�VXOOD�PRUWH�LQIDQWLOH�SHU�LO�ORUR�VXSSRUWR�H�FRPSHWHQ]D�H�D�WXWWL�L�SURIHVVLRQLVWL

GHOOD�UHYLVLRQH�GHOOD�PRUWH�LQIDQWLOH�SHU�O
LQYLR�GL�GDWL�H�OD�IRUQLWXUD�GL�LQIRUPD]LRQL�DJJLXQWLYH�TXDQGR�ULFKLHVWR��/
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DQDOLVL�GL�VXSSRUWR��5LQJUD]LDPR�L�WHDP�GL

1+6�'LJLWDO�H�1+6�(QJODQG�H�1+6�,PSURYHPHQW�&KLOGUHQ�DQG�<RXQJ�3HRSOH��LQ�SDUWLFRODUH�5��2ZHQ��6��6ROWL�H�7��:DWVRQ�.RV]HO��SHU�LO�ORUR

FRQWULEXWR�H�VXSSRUWR��5LQJUD]LDPR�L�WHDP�)LHOG�6HUYLFH�GL�3XEOLF�+HDOWK�(QJODQG�H�1DWLRQDO�&KLOG�DQG�0DWHUQDO�+HDOWK�,QWHOOLJHQFH�1HWZRUN�SHU�OD

ORUR�FROODERUD]LRQH�QHOOD�FUHD]LRQH�GHO�VLVWHPD�GL�VRUYHJOLDQ]D�LQ�WHPSR�UHDOH�VXOOH�PRUWL�LQIDQWLOL�SRWHQ]LDOPHQWH�FRUUHODWH�D�&29,'����H�LO�ORUR

FRQWLQXR�VXSSRUWR�QHO�FROOHJDPHQWR�TXRWLGLDQR�FRQ�6$56�&R9���ULVXOWDWL�GHO�WHVW��9RUUHPPR�ULFRQRVFHUH�LO�VXSSRUWR�GHO�1DWLRQDO�,QVWLWXWH�RI�+HDOWK

5HVHDUFK��1,+5��DWWUDYHUVR�LO�1DWLRQDO�6FKRRO�IRU�3XEOLF�+HDOWK�5HVHDUFK�3URJUDP�H�O
$SSOLHG�5HVHDUFK�&ROODERUDWLRQ�1RUWK�:HVW�/RQGRQ�
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SUHSDUDUH�LO�PDQRVFULWWR��,O�SURJUDPPD�1&0'��FRPSUHVR�TXHVWR�ODYRUR��q�ÀQDQ]LDWR�GDO�1+6�(QJODQG�H�FRPPLVVLRQDWR�GDOOD�+HDOWKFDUH�4XDOLW\
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����&HQWUR�GL�ULFHUFD�0DUWLQ�+RXVH��8QLYHUVLWj�GL�<RUN��<RUN��5HJQR�8QLWR

https://www.nature.com/articles/s41591-021-01578-1



��������������� 'HDWKV�LQ�FKLOGUHQ�DQG�\RXQJ�SHRSOH�LQ�(QJODQG�DIWHU�6$56�&R9���LQIHFWLRQ�GXULQJ�WKH�ÀUVW�SDQGHPLF�\HDU�_�1DWXUH�0HGLFLQH

KWWSV���ZZZ�QDWXUH�FRP�DUWLFOHV�V����������������� �����

'LVHJQR�GHOOR�VWXGLR��&6��'2��5+��-:��0/��0&��'+��61/��('��3-'��6(.��(:��./��59�H�/.)�5DFFROWD�H�DQDOLVL�GHL�GDWL��&6��'2��/.)�H�./

,QWHUSUHWD]LRQH�GHL�GDWL��&6��'2���(+��-:��0/��0&��'+��61/��('��3-'��6(.��(:��./��59�H�/.)�5HYLVLRQH�GHL�GDWL�VRWWRVWDQWL��&6��'2�H�/)

5HGD]LRQH�GHOOD�SULPD�ER]]D��&6�5HYLVLRQH�H�PRGLÀFD�GHO�PDQRVFULWWR��&6��'2���5+��-:��0/��0&��'+��61/��('��3-'��6(.��(:��./��59�H�/.)

&RUULVSRQGHQ]D�FRQ�&ODUH�6PLWK��

*OL�DXWRUL�QRQ�GLFKLDUDQR�LQWHUHVVL�ÀQDQ]LDUL�FRQFRUUHQWL�
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GL�TXHVWR�ODYRUR��$OLVRQ�)DUUHOO�H�-RmR�0RQWHLUR�VRQR�L�UHGDWWRUL�SULQFLSDOL�GL�TXHVWR�DUWLFROR�H�QH�KDQQR�JHVWLWR�LO�SURFHVVR�HGLWRULDOH�H�OD�UHYLVLRQH�WUD

SDUL�LQ�FROODERUD]LRQH�FRQ�LO�UHVWR�GHO�WHDP�HGLWRULDOH�

1RWD�GHOO
HGLWRUH�6SULQJHU�1DWXUH�ULPDQH�QHXWUDOH�ULVSHWWR�DOOH�ULYHQGLFD]LRQL�JLXULVGL]LRQDOL�QHOOH�PDSSH�SXEEOLFDWH�H�QHOOH�DIÀOLD]LRQL�LVWLWX]LRQDOL�
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LQIRUPD]LRQL�H�EDVH�JLXULGLFD

5LVWDPSH�H�SHUPHVVL
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