
) RQGD]LRQH�0 RQGR�' LJLWDOH�( 76}�_}�5RP D���0 LODQR���7RULQR

2IIHUWD�GLGDWWLFD
D�V��� � � � �� � � �



7HFQRORJLD��FUHDWLYLW½��FRQVDSHYROH] ] D
/ $�6&82/ $�&20 ( �/ $%25$725,2�' ( /�) 87852

3HUFRUVL�LQQRYDWLYL�SHU�GRFHQWL��VWXGHQWL�H�VWXGHQWHVVH
7877( �/ ( �$77,9,7• �6212�* 5$78,7(

�6�&�2�3�5�–���' �–���3�–�›

�K�W�W�S�V�������Z�Z�Z���P�R�Q�G�R�G�L�J�L�W�D�O�H���R�U�J���S�U�R�J�H�W�W�L���O�R�I�I�H�U�W�D���I�R�U�P�D�W�L�Y�D���O�D�Q�Q�R���V�F�R�O�D�V�W�L�F�R��������������������



&+,�6,$0 2
) RQGD] LRQH�0 RQGR�' LJLWDOH�( 76�SHU�XQD�VFXROD
LQFOXVLYD��DSHUWD��GL�TXDOLW½��
/ D�) RQGD] LRQH�0 RQGR�' LJLWDOH�( 76��LVFULWWD�DO�5XQWV��Å�XQpRUJDQL] ] D] LRQH�QRQ
SURILW�RULHQWDWD�DOOD�FRQRVFHQ] D��¥�VWDWR�SULP R�SUHVLGHQWH�LO�JUDQGH�OLQJXLVWD
7XOOLR�' H�0 DXUR��FKH�QH�KD�IRUWHP HQWH�FRQQRWDWR�OD�P LVVLRQH�GL�VHUYL] LR
SXEEOLFR��GDOOD�VFXROD�DOO
DOIDEHWL] ] D] LRQH�GLJLWDOH�GHJOL�DGXOWL� 2JJL
O
RUJDQL] ] D] LRQH�Å�SUHVLHGXWD�GDOOpLP SUHQGLWRUH�5HQDWR�%UXQHWWL��IRQGDWRUH�H
SUHVLGHQWH�GL�8QLGDWD��' LUH] LRQH�JHQHUDOH�H�JXLGD�RSHUDWLYD�VRQR�DIILGDWH�D
0 LUWD�0 LFKLOOL��FKH�KD�FXUDWR�OR�VYLOXSSR�GHOO
RUJDQL] ] D] LRQH�VLQ�GDOOD�VXD
QDVFLWD�HG�Å�WUD�L�FR�IRQGDWRUL�LQVLHP H�DO�GLUHWWRUH�VFLHQWLILFR�$OIRQVR�0 ROLQD�
3HUVRQDO�&KDLU�LQ�7HFKQRORJ\ �6WUDWHJ\ �DOO
8QLYHUVLW½�GL�( GLP EXUJR� �



¥�XQ�P RGHOOR�LEULGR�H�qILUWXDOHr ��FKH�LQWHJUD�HVSHULHQ] H�LQ�SUHVHQ] D�H�RQOLQH�SHU�JDUDQWLUH
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XQ�DSSURFFLR�FKH�P HWWH�DO�FHQWUR�OD�SHUVRQD��LQWHJUD�FRQRVFHQ] H��FRP SHWHQ] H�H�YDORUL��H
SURP XRYH�XQ�DSSUHQGLP HQWR�WUDVIRUP DWLYR��DQFKH�LQIRUP DOH��OXQJR�WXWWR�OpDUFR�GHOOD�YLWD��
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WHFQRORJLD�H�OpHGXFD] LRQH�DOOD�FLWWDGLQDQ] D��

' DOOD�GLGDWWLFD�GLJLWDOH�DOO
RULHQWDP HQWR��FRVWUXLDP R�LQVLHP H�XQD�VFXROD�FDSDFH�GL
ULVSRQGHUH�DOOH�VILGH�GHO�SUHVHQWH�H�GL�SUHSDUDUH�OH�QXRYH�JHQHUD] LRQL�DO�P RQGR�FKH
FDP ELD��

&UHGLDP R�LQ�XQD�VFXROD�FKH�IRUP D�DO�SHQVLHUR�FULWLFR��DOOD�FUHDWLYLW½�H�DOOD
FROODERUD] LRQH��LQWHJUDQGR�OH�WHFQRORJLH�GLJLWDOL�QHOOH�GLVFLSOLQH�FXUULFRODUL�H�SURSRQHQGR
HVSHULHQ] H�HGXFDWLYH�FKH�DLXWDQR�L�JLRYDQL�D�RULHQWDUVL�QHO�P RQGR�FRP SOHVVR�FKH�OL
DWWHQGH��/ H�QRVWUH�SURSRVWH�VSD] LDQR�GDOOD�IRUP D] LRQH�FHUWLILFDWD�SHU�LO�SHUVRQDOH
VFRODVWLFR��DOOpLQQRYD] LRQH�P HWRGRORJLFD��DL�SHUFRUVL�GL�) RUP D] LRQH�6FXROD�/ DYRUR�� ( ;
3FWR� ��ILQR�DOOH�LQL] LDWLYH�GL�HP SRZHUP HQW�FKH�P HWWRQR�LQ�GLDORJR�OD�VFXROD�FRQ�OD�ULFHUFD�
OH�LP SUHVH�H�LO�WHUULWRULR��
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FRQWUDVWDUH�OD�SRYHUW½�HGXFDWLYD�H
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7XWWL�L�SHUFRUVL�VRQR�SURJHWWDWL�FRQ�DWWHQ] LRQH�D�GLYHUVLW½��DFFHVVLELOLW½�H�ELVRJQL�HGXFDWLYL�VSHFLDOL��SHU
JDUDQWLUH�XQpHGXFD] LRQH�UHDOP HQWH�HTXD��
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6YLOXSSLDP R�FRP SHWHQ] H�LP SUHQGLWRULDOL��FROODERUD] LRQH��SURJHWWXDOLW½��VSLULWR�GpLQL] LDWLYD�H
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ODYRUR��

$WWLYLW½�FKLDYH��

3HUFRUVL�VX�FORXG�FRP SXWLQJ��,$��GDWD�VFLHQFH��
2ULHQWDP HQWR�DOOH�FDUULHUH�67( 0 �H�GLJLWDOL��
3URJHWWL�VX�LQQRYD] LRQH�VRFLDOH��VRVWHQLELOLW½�H�VDOXWH��
+DFNDWKRQ�ILQDOL�SHU�VLP XODUH�FRQWHVWL�UHDOL��

* 8$5' $�,/ �9,' ( 2 �8) ) ,&,$/ ( �' ,�,7$/ �,$�/ $%

�6�&�2�3�5�–���7�8�7�7�–���–���3�5�2�*�(�7�7�–���$�7�7�–�9�–���6�8���/�$�9�2�5�–���' �(�/���)�8�7�8�5�2���(��
�&�2�0 �3�(�7�(�1�=�(���6�7�5�$�7�(�*�–�&�+�(��



,1129$=,21( �' ,' $77,&$�( �,1 &/8 6,2 1(
2ELHWWLYR��9DORUL] ] DUH�LO�UXROR�GHL�GRFHQWL�FRP H�DWWRUL�GHO�FDP ELDP HQWR�

3HUFRUVL�SHU�GRFHQWL�GL�RJQL�RUGLQH�H�JUDGR��SHQVDWL�SHU�DJJLRUQDUH�OH�FRP SHWHQ] H�67( $0 �
IDYRULUH�O
LQQRYD] LRQH�GLGDWWLFD��OD�WUDQVL] LRQH�GLJLWDOH�H�OpXVR�GHOOH�WHFQRORJLH��

) RFXV�VX�FRGLQJ��SHQVLHUR�FRP SXWD] LRQDOH��FLWWDGLQDQ] D�GLJLWDOH��LQWHOOLJHQ] D�DUWLILFLDOH��

3URI��$P HULJR�* XHUFLQL�� ,7,6�) HUP L�GL�5RP D�

3URI�VVD�0 DULOÖ�' L�%HQHGHWWR��7LWR�/ XFUH] LR�&DUR�GL�1DSROL�

' LULJHQWH�VFRODVWLFD�1XQ] LDWLQD�0 DQJDQR�� ,&�6DQWKLD�GL�9HUFHOOL�

6&235,�&26$�' ,&212�' ,�12,�,�' 2&( 17,

�6�&�2�3�5�–���7�8�7�7�–���–���3�5�2�*�(�7�7�–���$�7�7�–�9�–���6�8���–�1�1�2�9�$�=�–�2�1�(
�' �–�' �$�7�7�–�&�$���(���–�1�&�/�8�6�–�2�1�(



67( $0 �( ' �( 0 32: ( 50 ( 17�) ( 0 0 ,1 ,/(
2ELHWWLYR��SURP XRYHUH�OpDFFHVVR�GHOOH�UDJD] ] H�DOOH�FDUULHUH�67( 0 �H�VXSHUDUH�VWHUHRWLSL�GL
JHQHUH��
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