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1. INTRODUZIONE

,O� WHUPLQH� µLQWHOOLJHQ]D� DUWL¿FLDOH¶�
�,$��IX�LQWURGRWWR�GD�-RKQ�0F&DUWK\�
LQ�XQD�FRQIHUHQ]D�QHO������SUHVVR�
LO� 'DUWPRXWK� &ROOHJH�� /¶HYHQWR� IX�
RUJDQL]]DWR� GD� � 0F&DUWK\�� 0DU�
YLQ� 0LQVN\�� 1DWKDQLHO� 5RFKHVWHU�
H� &ODXGH� 6KDQQRQ� SHU� VWXGLDUH�
OD� SRVVLELOLWj� GL� FUHDUH� PDFFKLQH�
LQWHOOLJHQWL� VXOOD� EDVH� GHOO¶LSRWHVL�
©FKH� RJQL� DVSHWWR� GHOO¶DSSUHQGL�
PHQWR�R�TXDOVLDVL�DOWUD�FDUDWWHULVWL�
FD� GHOO¶LQWHOOLJHQ]D� SRVVD�� LQ� OLQHD�
GL� SULQFLSLR�� HVVHUH� GHVFULWWR� FRQ�
WDQWD� SUHFLVLRQH� GD� SHUPHWWHUH� GL�
VLPXODUH� WDOL� FDUDWWHULVWLFKH� LQ� XQD�
PDFFKLQDª��'DO������ LQ�SRL�� LO� WHU�
PLQH�µLQWHOOLJHQ]D�DUWL¿FLDOH¶�q�VWDWR�
TXLQGL�DGRWWDWR�SHU�LQGLFDUH�XQ�DP�
SLR�FDPSR�GL�ULFHUFD�H�DSSOLFD]LRQL�
LQJHJQHULVWLFKH� LO� FXL� GHQRPLQDWR�
UH� FRPXQH� q� LO� WHQWDWLYR� GL� FUHDUH�
PDFFKLQH� R� SURJUDPPL� FDSDFL� GL�
ULVROYHUH�SUREOHPL�FRPSOHVVL�H�UDJ�
JLXQJHUH�RELHWWLYL�LQ�PRGR�DXWRPD�
WLFR�

'RSR�TXDVL�VHWWDQW¶DQQL��OD�YLVLRQH�
GL�0F&DUWK\�H�FROOHJKL� VL� q� UHDOL]�
]DWD�LQ�PROWL�GHL�VXRL�DVSHWWL�IRQGD�
PHQWDOL�� 'L� FRQVHJXHQ]D�� O¶LQWHOOL�
JHQ]D�DUWL¿FLDOH�q�RJJL�DO�FHQWUR�GL�
RJQL�GLEDWWLWR�FKH�ULJXDUGD�LO�IXWXUR��
FRQ�SURVSHWWLYH�H�YDOXWD]LRQL�VSHV�
VR� WUD� ORUR� GLDPHWUDOPHQWH� RSSR�
VWH�� $� XQ� HVWUHPR� F¶q� FKL� ULWLHQH�
FKH� O¶,$� FRVWLWXLVFD� XQ� SHULFRORVR�
µULVFKLR� HVLVWHQ]LDOH¶�� H� FLRq� XQD�
GHOOH�SRVVLELOL�FDXVH�FKH�SRWUHEEH�
UR� SRUWDUH� DOO¶HVWLQ]LRQH� GHOO¶XPD�
QLWj� R� FRPSURPHWWHUQH� LO� IXWXUR� LQ�
PRGR� LUUHYHUVLELOH�� $OO¶DOWUR� HVWUH�
PR�� LQYHFH�� F¶q� FKL� ULWLHQH� LQYHFH�
FKH�O¶,$�UDSSUHVHQWL�XQR�VWUXPHQWR�
GL�VWUDRUGLQDULR�SURJUHVVR�QRQ�VROR�
WHFQLFR�H�FRQRVFLWLYR�PD�DQFKH�VR�
FLDOH��FXOWXUDOH�H�XPDQR��GHVWLQDWR�
D�VHJQDUH�LQ�SRVLWLYR�LO�SUHVHQWH�H�LO�
IXWXUR�GHOOD�QRVWUD�VSHFLH�

,O� SUHVHQWH� GRFXPHQWR� q� SL�� YLFL�
QR� DOOD� VHFRQGD� SRVL]LRQH�� QHOOD�
FRQYLQ]LRQH� FKH� O¶LQWHOOLJHQ]D� DU�
WL¿FLDOH�DO�VHUYL]LR�H� LQ�DVVRFLD]LR�
QH� DOO¶LQWHOOLJHQ]D� XPDQD� DEELD� OH�
SRWHQ]LDOLWj� SHU� DLXWDUH� O¶XPDQLWj�
D� ULVROYHUH�DOFXQH� WUD� OH� VXH� V¿GH�
SL�� XUJHQWL�� LOOXPLQDUH� SUREOHPL�
FRPSOHVVL� ULJXDUGR� DOOD� QDWXUD� GL�
IHQRPHQL�DQFRUD�SRFR�FRPSUHVL�±�
FRPH�OD�UHDOWj�¿VLFD�R�OD�FRVFLHQ]D�
±��QRQFKp�PLJOLRUDUH�LQ�PRGR�FRQ�
FUHWR�OH�FRQGL]LRQL�GL�YLWD�GHOOH�JH�
QHUD]LRQL�SUHVHQWL�H�IXWXUH�

$OOR�VWHVVR�WHPSR��O¶AI science VRO�
OHYD�XQD�VHULH�GL�GRPDQGH�SURIRQ�
GH� H� LQWHUURJDWLYL� D� OLYHOOR� WHRULFR��
HWLFR�H�SROLWLFR�FKH�VSD]LDQR�GDOOD�
TXDOLWj�GHL�GDWL�H�GHL�ULVXOWDWL�SURGRW�
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WL� ¿QR�DOOH�QXRYH�V¿GH�SHU� O¶LQWHJULWj�
QHOOD� ULFHUFD�� ,Q� WDOH�FRQWHVWR�� LO�SUH�
VHQWH�SDUHUH�LQWHQGH�RIIULUH�XQD�PDS�
SDWXUD�GHOOH�SULQFLSDOL�TXHVWLRQL�FRQ�
QHVVH�DOO¶XVR�GHOO¶,$�SHU�¿QL�GL�ULFHUFD��
FRQ� XQ� SDUWLFRODUH� ULIHULPHQWR� DOOH�
LPSOLFD]LRQL�GL�TXHVWH�WHFQRORJLH�SHU�
OH� VFLHQ]H� ELRPHGLFKH� H� GHOOD� YLWD��
&RPH�DOWUL� SDUHUL�GHO�&RPLWDWR�(WLFR�
GL� )RQGD]LRQH� 9HURQHVL�� QHOO¶XOWLPD�
VH]LRQH�LO�GRFXPHQWR�DYDQ]D�XQD�VH�
ULH�GL�UDFFRPDQGD]LRQL�XWLOL�SHU�WXWWL� L�
VRJJHWWL�FKH�SDUWHFLSDQR�DO�SURFHVVR�
GL� ULFHUFD� VFLHQWL¿FD� �ULFHUFDWRUL� H� UL�
FHUFDWULFL� in primis��PD�DQFKH�DJHQ�
]LH�� LVWLWX]LRQL�� VRFLHWj� VFLHQWL¿FKH� H�
ULYLVWH��� QRQFKp�SHU� L� GHFLVRUL� SROLWLFL�
H�OD�FLWWDGLQDQ]D�

2. L’INTELLIGENZA ARTIFICIALE 
1956-2024

/D� VWRULD� GHOO¶,$� q� UHODWLYDPHQWH� UH�
FHQWH�H�SXz�HVVHUH�VXGGLYLVD�LQ�TXDW�
WUR�IDVL�SULQFLSDOL��/D�SULPD��LQL]LDWD�D�
PHWj�GHJOL�DQQL� µ����YLGH� OD�FUHD]LR�
QH� GHL� SULPL� SURJUDPPL� LQ� JUDGR� GL�
ULVROYHUH� SUREOHPL� DOJHEULFL� H� GLPR�
VWUDUH� WHRUHPL� PDWHPDWLFL�� 4XHVWL�
SURJUDPPL� VHJXLYDQR� XQ� SURFHVVR�
ORJLFR�GHGXWWLYR�HG�HUDQR��GL� FRQVH�
JXHQ]D��SHUIHWWDPHQWH�GHWHUPLQLVWLFL��
8QD�GHOOH�DSSOLFD]LRQL�SL��IDPRVH�GL�
TXHVWR�SULPR�WLSR�IX�µ/RJLF�7KHRULVW¶��
XQ�SURJUDPPD�VFULWWR�QHO������GD�$O�
OHQ�1HZHOO��+HUEHUW�$��6LPRQ�H�&OLII�
6KDZ�� FKH� IX� FDSDFH� GL� GLPRVWUDUH�
DXWRPDWLFDPHQWH� ��� GHL� ��� WHRUHPL�
GHO� VHFRQGR� OLEUR� GHL� Principia Ma-
thematica��'DWL�TXHVWL�VXFFHVVL��QHJOL�
DQQL� µ��� VL� GLIIXVH� XQ� JUDQGH� RWWLPL�
VPR� VXO� IXWXUR� GHOO¶,$�� 7XWWDYLD�� WDOL�
VSHUDQ]H� VL� VFRQWUDURQR� FRQ� GXH� OL�
PLWL�DOORUD� LQYDOLFDELOL�� OD�SUHVHQ]D�GL�
SUREOHPL�QRQ�ULVROYLELOL�WUDPLWH�OD�VROD�
ORJLFD�IRUPDOH�H�OD�PDQFDQ]D�GL�XQD�
SRWHQ]D�GL�FDOFROR�VXI¿FLHQWH��4XHVWR�
SRUWz�D�XQD�SULPD�IDVH�GL�VWDJQD]LR�
QH�QHOOD� ULFHUFD�H�XQD�JHQHUDOL]]DWD�
SHUGLWD�GL� LQWHUHVVH�SHU� O¶,$�H� OH�VXH�
DSSOLFD]LRQL�

/¶LQWHUHVVH� VL� ULDFFHVH� VROR� DJOL� LQL]L�
GHJOL�DQQL�¶����TXDQGR�IXURQR�FUHDWL�L�
SULPL�µH[SHUW�V\VWHP¶��H�FLRq�GHL�VLVWH�
PL�FDSDFL�GL�HVWUDSRODUH�DOFXQH�UHJR�
OH�GL�EDVH�WUDWWH�GDOOD�FRQRVFHQ]D�GL�
HVSHUWL� SHU� DSSOLFDUOL� SRL� D� SUREOHPL�
UHDOL��8QR�GHL�SL�� IDPRVL� IX�0<&,1��
XQ�VLVWHPD�FUHDWR�GD�(GZDUG�6KRUW�
OLIIH� H� FROOHJKL� SUHVVR� O¶8QLYHUVLWj� GL�
6WDQIRUG�FRQ� OR�VFRSR�GL� LGHQWL¿FDUH�
L�EDWWHUL�UHVSRQVDELOL�GL�LQIH]LRQL�JUDYL��
FRPH�OD�PHQLQJLWH��H�GL�UDFFRPDQGD�
UH� DQWLELRWLFL� FDOLEUDQGRQH� OD� GRVH� D�
VHFRQGD�GHO�SHVR�GHO�SD]LHQWH��8QR�
VWXGLR�GLPRVWUz�FKH�L�SLDQL�GL�FXUD�UDF�
FRPDQGDWL�GD�0<&,1�IXURQR�JLXGLFDWL�
PLJOLRUL�GD�XQD�JLXULD�GL�PHGLFL�HVSHUWL�
ULVSHWWR�D�TXHOOL�SURSRVWL�GD�DOWUL�PHP�
EUL� GHOOD� IDFROWj� GL� PHGLFLQD�� 1RQR�

VWDQWH�L�ULVXOWDWL�LQFRUDJJLDQWL��0<&,1�
QRQ� IX� SHUz�PDL� XWLOL]]DWR� QHOOD� SUD�
WLFD�� 2OWUH� DOOH� FULWLFKH� DYDQ]DWH� UL�
VSHWWR�VXOO¶XVR�GL�TXHVWH�WHFQRORJLH�LQ�
PHGLFLQD��TXHVWR�IX�GRYXWR��GL�QXRYR��
VRSUDWWXWWR�DOOR�VWDWR�GHOOD�WHFQRORJLD�
DOORUD� GLVSRQLELOH��&RPH�DOWUL� µH[SHUW�
V\VWHP¶� VYLOXSSDWL� QHJOL� VWHVVL� DQQL�
�� DQFKH� 0<&,1� SUHVHQWDYD� GLYHUVL�
OLPLWL� GRYXWL� DOOD�PDQFDQ]D� GL� ÀHVVL�
ELOLWj��performance� OLPLWDWH�H�FRVWL�GL�
JHVWLRQH�PROWR�DOWL��1HJOL�VWHVVL�DQQL�±�
WUD�LO������H�LO�����±��DQFKH�LO�SURJHW�
WR�¿QDQ]LDWR�GDO�JRYHUQR�JLDSSRQHVH�
SHU�FUHDUH�XQ�VXSHU�FRPSXWHU��FKLD�
PDWR�µ)LIWK�*HQHUDWLRQ�&RPSXWHU�6\�
VWHPV¶��VL�ULYHOz�XQ�IDOOLPHQWR�H�YHQQH�
GH¿QLWLYDPHQWH�VRVSHVR��SRUWDQGR�D�
XQ� QXRYR� FDOR� GL� LQWHUHVVH� QHL� FRQ�
IURQWL�GHOO¶,$�

4XHVWR�VHFRQGR�µLQYHUQR�GHOO¶,$¶�GXUz�
¿QR� DO� ������ TXDQGR� DQ]LFKp� XVDUH�
SURFHVVL� FRPSXWD]LRQDOL� OHJDWL� DOOD�
ORJLFD�WUDGL]LRQDOH�GL�WLSR�GHGXWWLYR�VL�
VRQR�LQL]LDWL�D�VSHULPHQWDUH�SURFHVVL�
FRPSXWD]LRQDOL� GL� WLSR� LQGXWWLYR�� QRQ�
SL�� VWUHWWDPHQWH� GHWHUPLQLVWLFL� PD�
EHQVu� SUREDELOLVWLFL�� ,Q� WDOL� SURFHVVL�
O¶HUURUH��SXU�OLPLWDWR��SXz�VHPSUH�DY�
YHQLUH��LQ�PRGR�VLPLOH�D�FRPH�L�EDP�
ELQL�LPSDUDQR�D�ULFRQRVFHUH�XQ�JDWWR��
DQ]LFKp�XQ�FDQH��YHGHQGR� O¶DQLPDOH�
GL�FDVD��SHU�WHQWDWLYL�H�FRUUH]LRQL�SUR�
JUHVVLYL�� ,Q� SDUWLFRODUH�� LO� JUXSSR� GL�
ULFHUFD� JXLGDWR� GD� *HRIIUH\� +LQWRQ�
SURSRVH�XQ�QXRYR�DSSURFFLR�EDVDWR�
VXO�µGHHS�OHDUQLQJ¶��'3���H�FLRq�VX�UHWL�
QHXUDOL�DUWL¿FLDOL�SURIRQGH��deep neu-
ral network��LQVLHPH�D�XQ�PHWRGR�SHU�
HYLWDUH�DOFXQL�GHL�ORUR�OLPLWL�WUDGL]LRQD�
OL��FRPH�LO�SUREOHPD�GHO�µJUDGLHQW�YD�
QLVKLQJ¶� GXUDQWH� O¶DGGHVWUDPHQWR��� ,O�
'3�q�XQD�IRUPD�GL�µPDFKLQH�OHDUQLQJ¶�
�0/��FKH�XWLOL]]D�UHWL�GL�µQHXURQL�DUWL¿�
FLDOL¶�HG�q�SDUWLFRODUPHQWH�DGDWWR�SHU�
FRPSLWL� FRPSOHVVL� FRPH� LO� ULFRQRVFL�
PHQWR�GL�LPPDJLQL�H�GL�VXRQL��,Q�SDU�
WLFRODUH�� JOL� DOJRULWPL� GL� '3� ULHVFRQR�
D�LGHQWL¿FDUH�GHOOH�UHJRODULWj��H�FLRq��
GHL�pattern��D�SDUWLUH�GD�XQ�LQVLHPH�GL�
GDWL� �DG� HVHPSLR�� XQ� LQVLHPH�GL� LP�
PDJLQL� GL� VWUDGH�� SHU� IDUH� SUHGL]LRQL�
�DG� HVHPSLR�� ULFRQRVFHUH� VH� XQ¶LP�
PDJLQH�FRQWLHQH�R�QR�VHJQDOL�VWUDGD�
OL��R�SHU�RIIULUH�DOWUL�ULVXOWDWL�

,Q�SRFKL�DQQL�TXHVWR�QXRYR�WLSR�GL�,$�
KD� FRQVHQWLWR� GL� FRPSLHUH� SURJUHV�
VL� VWUDRUGLQDUL�� SRUWDQGR� DOOH� SULPH�
DSSOLFD]LRQL� FRQFUHWH� VRWWR� IRUPD� GL�
SURJUDPPL�FDSDFL�GL�VXSHUDUH�JOL�HV�
VHUL�XPDQL�QHOO¶HVHJXLUH�XQD�VHULH�GL�
FRPSLWL�PROWR�FRPSOHVVL�FRPH�LO�JLR�
FR��DG�HVHPSLR��QHJOL�VFDFFKL��LO�TXL]�
Jeopardy!� H� LO�*R��� RSSXUH� LO� ULFRQR�
VFLPHQWR� GL� LPPDJLQL� �DG� HVHPSLR��
QHO�FDPSR�GHOOD�GLDJQRVWLFD�PHGLFD��
PD�QRQ� VROR���1HOOR� VWHVVR� SHULRGR��
JOL�DOJRULWPL�DOOD�EDVH�GL�TXHVWL�QXRYL�
VWUXPHQWL�GL�,$�EDVDWL�VX�0/�H�'3��XQL�
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WDPHQWH�D�XQD�VHPSUH�PDJJLRUH�GL�
VSRQLELOLWj�GL�GDWL�H�SRWHQ]D�GL�FDOFROR��
KDQQR�SRUWDWR�DQFKH�DOOD�FRPPHUFLD�
OL]]D]LRQH� GHL� SULPL� DVVLVWHQWL� YRFDOL�
ULYROWL�DL�FRQVXPDWRUL��WUD�FXL�$PD]RQ�
$OH[D�H�0LFURVRIW�&RUWDQD��

/¶XOWLPD�JUDQGH� ULYROX]LRQH�QHO�FDP�
SR�GHOO¶,$�q�DYYHQXWD�LQWRUQR�DO������
FRQ� OD� FRVLGGHWWD� µ,QWHOOLJHQ]D�$UWL¿�
FLDOH� *HQHUDWLYD¶�� 4XHVWD� WLSRORJLD�
GL� ,$�SHUPHWWH�GL� JHQHUDUH�QXRYL� WH�
VWL��DXGLR��YLGHR�R�LPPDJLQL� LQ�ULVSR�
VWD�DOOH�ULFKLHVWH��GHWWH�prompt��GHJOL�
XWHQWL� XWLOL]]DQGR� WHFQLFKH� DYDQ]DWH�
GL�0/�FRPH�L�*$1V��,�*$1V��General 
Adversarial Networks��VRQR�WHFQLFKH�
GL�0/�FDSDFL�GL�SURGXUUH�output�³VLQ�
WHWLFL´� �FRPH�� DG� HVHPSLR�� LPPDJLQL�
FRPSOHWDPHQWH�³LQYHQWDWH´�D�FXL�QRQ�
FRUULVSRQGH� QLHQWH� GL� UHDOH�� LQFOXVL� L�
FRVLGGHWWL�deepfake����,O�ULVXOWDWR�VRQR�
WHVWL��LPPDJLQL��VXRQL�H�YLGHR�LQGLVWLQ�
JXLELOL�GD�TXHOOL�FUHDWL�GD�HVVHUL�XPD�
QL�� /¶XVR� GHO� OLQJXDJJLR� QDWXUDOH� KD�
SRUWDWR�TXHVWH� WHFQRORJLH�DG�HVVHUH�
VHPSUH�SL��DFFHVVLELOL��WDQWR�FKH�SHU�
XWLOL]]DUOH�QRQ�q�ULFKLHVWD�LQIDWWL�DOFX�
QD� FRPSHWHQ]D� GL� SURJUDPPD]LRQH�
Qp� DOFXQD� FRQRVFHQ]D� LQIRUPDWLFD��
IDFLOLWDQGRQH�FRVu�HQRUPHPHQWH�O¶XVR�
H� OD� GLIIXVLRQH��(VLVWRQR�PROWL� WLSL� GL�
$,� JHQHUDWLYD� EDVDWL� VX� DUFKLWHWWXUH�
GLYHUVH��7UD�TXHVWH��XQR�GHL�SL�� FR�
QRVFLXWL� q� &KDW*37�� XQR� VWUXPHQWR�
VYLOXSSDWR� D� GDOOD� VRFLHWj� SULYDWD�
2SHQ$,� H� EDVDWR� VX� XQ¶DUFKLWHWWXUD�
�Generative�� Pre-trained� H� Transfor-
mative��SDUWLFRODUPHQWH�DGDWWD�D�SUR�
FHVVDUH� LO� OLQJXDJJLR� QDWXUDOH�� 2OWUH�
D�&KDW*37��VRQR�VWDWL�ULODVFLDWL�PROWL�
DOWUL�VWUXPHQWL�H�DSSOLFD]LRQL�FDSDFL�GL�
SURGXUUH� output� LQ� YDUL� IRUPDWL� TXDOL�
¿OH�DXGLR�� LPPDJLQL� H� YLGHR�� RSSXUH�
GL�LQWHJUDUH�WUD�ORUR�WDOL�IRUPDWL��,Q�JH�
QHUDOH�� QHO� UHVWR�GHO� SUHVHQWH�GRFX�
PHQWR��LO�WHUPLQH�µLQWHOOLJHQ]D�DUWL¿FLD�
OH¶�VDUj�XWLOL]]DWR�LQ�VHQVR�HVWHVR�SHU�
FRPSUHQGHUH�WHFQRORJLH�GL�YDULR�WLSR��
GD�VLVWHPL�EDVDWL�VXOO¶DSSUHQGLPHQWR�
DXWRPDWLFR�WUDPLWH�0/�¿QR�DOOH�XOWLPH�
DSSOLFD]LRQL�GHOO¶,$�JHQHUDWLYD��

3. DALLA SCIENZA ALL’AI SCIEN-
CE: ALCUNI ESEMPI

/D� FRQYHUJHQ]D� WUD� OD� GLVSRQLELOLWj�
GL�dataset VHPSUH�SL��JUDQGL��QXRYH�
WHFQLFKH� DOJRULWPLFKH� GL� 0/� H� PDJ�
JLRUH�SRWHQ]D�GL�FDOFROR�KD� UHVR� O¶,$�
XQR� VWUXPHQWR� VHPSUH� SL�� LQWHJUDWR�
H�RUDPDL� LQGLVSHQVDELOH�SHU� OD� ULFHU�
FD� VFLHQWL¿FD��1HJOL� XOWLPL� DQQL� O¶XVR�
GHOO¶,$�SHU�¿QL�GL�ULFHUFD�q� LQIDWWL�FUH�
VFLXWR� LQ� PRGR� HVSRQHQ]LDOH�� WDQWR�
GD�SRUWDUH�D�FRQLDUH�LO�WHUPLQH�µ$UWL¿�
FLDO�,QWHOOLJHQFH�6FLHQFH¶��DEEUHYLDWR��
$,6��SHU�VRWWROLQHDUH�OD�GLIIHUHQ]D�WUD�
L� QXRYL�PHWRGL� GL� ULFHUFD� H� VFRSHUWD�
FKH� XWLOL]]DQR� LQ� PRGR� PDVVLFFLR� H�
LQWHJUDWR�VWUXPHQWL�GL�O¶$,�FRQ�DSSURF�

FLR�µE\�GHVLJQ¶�H�L�PHWRGL�WUDGL]LRQDOL�
FKH� KDQQR� LQYHFH� FDUDWWHUL]]DWR� OD�
ULFHUFD� VFLHQWL¿FD�� ,Q�SDUWLFRODUH�� QHO�
SUHVHQWH� GRFXPHQWR� LO� WHUPLQH� AI 
Science� VDUj� XWLOL]]DWR� SHU� LQGLFDUH�
O¶XQLRQH� WUD� O¶LQWHOOLJHQ]D� XPDQD� H�
DUWL¿FLDOH�SHU�¿QL�GL�ULFHUFD��VFRSHUWD��
H� LQQRYD]LRQH�� ODGGRYH� LO� ¿QH�XOWLPR�
ULPDQH�GL�SHUVHJXLUH�LO�EHQH�FRPXQH�
DWWUDYHUVR� O¶DSSOLFD]LRQH� VLVWHPDWLFD�
GHO�PHWRGR�VFLHQWL¿FR�

5HFHQWHPHQWH� LO� VRGDOL]LR� WUD� ULFHU�
FD� VFLHQWL¿FD�H� ,$�q� VWDWR� FHUWL¿FDWR�
GHL�SUHPL�1REHO������� LO�SUHPLR�1R�
EHO������SHU�OD�FKLPLFD�q�VWDWR�LQIDW�
WL� DVVHJQDWR� D� 'DYLG� %DNHU�� 'HPLV�
+DVVDELV� H� -RKQ� -XPSHU� SHU� DYHU�
VFRSHUWR� XQ�PHWRGR�DOJRULWPLFR� FKH�
FRQVHQWH� GL� SUHGLUH� OD� VWUXWWXUD� IXQ�
]LRQDOH�GHOOH�SURWHLQH��PHQWUH� LO�SUH�
PLR������SHU�¿VLFD�q�VWDWR�DVVHJQDWR�
D� -RKQ� +RS¿HOG� H� *HRIIUH\� +LQWRQ�
SHU�DYHU�FRQWULEXLWR�DOOR�VYLOXSSR�GHO�
machine learning� DWWUDYHUVR� OH� UHWL�
QHXUDOL�� /H� VFHOWH� GHOOD� )RQGD]LRQH�
1REHO�VRQR�VLJQL¿FDWLYH��SHUFKp�WHVWL�
PRQLDQR�QRQ� VROR� FKH� O¶,$�q�RUDPDL�
UDGLFDWD� QHOOD� ULFHUFD� VFLHQWL¿FD��PD�
DQFKH�LO�JUDGR�GL�LEULGD]LRQH�WUD�L�VD�
SHUL�FKH�HVVD�KD�UHVR�SRVVLELOH�JUD�
]LH�DOO¶XWLOL]]R�GL�WHFQLFKH�VLPLOL�PD�LQ�
JUDGR�GL� ULYROX]LRQDUH�FDPSL� WUD� ORUR�
GLYHUVL��GDOOD�¿VLFD�DOOD�FKLPLFD��GDOOD�
WHRULD�FRPSXWD]LRQDOH�GHL�JLRFKL�¿QR�
DOOD�ELRORJLD�

/¶AI science� SURPHWWH� DYDQ]DPHQ�
WL� FRQRVFLWLYL� VWUDRUGLQDUL�� ,Q� ¿VLFD��
DVWURQRPLD�� ELRORJLD� H� QHOOD� ULFHUFD�
ELRPHGLFD�� O¶$,6� FRQVHQWH� JLj� GL� UL�
GXUUH�ULFHUFKH�FKH�LQ�SDVVDWR�DYUHE�
EHUR� ULFKLHVWR� GHFHQQL� DO� ODYRUR� GL�
SRFKH�RUH�VYROWR�LQ�PRGR�DXWRPDWLFR��
PHQWUH�LQ�DOWUL�SHUPHWWH�GL�SLDQL¿FDUH�
ULFHUFKH�HG�HVSHULPHQWL�DOWULPHQWL�LP�
SRVVLELOL� FRQ� OH� WHFQLFKH� WUDGL]LRQDOL��
/’AI Science� SXz� TXLQGL� DLXWDUH� O¶X�
PDQLWj�DG�DIIURQWDUH�PHJOLR�OH�JUDQGL�
V¿GH�FKH�OD�DWWHQGRQR��GDOOD�SUHYHQ�
]LRQH�GHOOH�SDQGHPLH�DO�FDPELDPHQ�
WR� FOLPDWLFR�� ,Q� SURVSHWWLYD�� L� EHQH¿�
FL� GHULYDQWL� GD� XQ� XVR� UHVSRQVDELOH�
GHOO¶$,�DSSOLFDWD�DOOD�ULFHUFD�LQ�WHUPLQL�
GL� SURJUHVVL� H� PLJOLRUDPHQWR� GHOOH�
TXDOLWj�GL�YLWD�SHU�L�VLQJROL�H�OD�FROOHW�
WLYLWj�SRWUHEEHUR�HVVHUH�LQFDOFRODELOL�

3HU� FRPSUHQGHUH� O¶LPSDWWR� FKH� O¶,$�
VWD�DYHQGR�VXOOD�ULFHUFD�VFLHQWL¿FD�q�
XWLOH� DQDOL]]DUH� DOFXQL� FDVL� GL� VWXGLR�
UDSSUHVHQWDWLYL��,O�SULPR��JLj�PHQ]LR�
QDWR��ULJXDUGD�O¶XWLOL]]R�GL�DOJRULWPL�GL�
,$�SHU�SUHGLUH� OD�VWUXWWXUD� IXQ]LRQDOH�
GHOOH�SURWHLQH�H��SL��UHFHQWHPHQWH��GL�
RJQL�DOWUD�PROHFROD�OHJDWD�D�SURFHVVL�
ELRORJLFL�� 'DOOD� VFRSHUWD� GHO� '1$� LQ�
SRL� XQR� GHL� SUREOHPL� FHQWUDOL� SHU� OD�
ELRORJLD�KD�ULJXDUGDWR�OD�FRPSUHQVLR�
QH�GHO�SURFHVVR�DWWUDYHUVR�LO�TXDOH�OH�
SURWHLQH� DVVXPRQR� OD� SURSULD� IRUPD�
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IXQ]LRQDOH�D�SDUWLUH�GD�XQD�VHTXHQ�
]D�GL�DPPLQRDFLGL��3HU� ULFRVWUXLUH� OD�
VWUXWWXUD�GL�XQD�VROD�SURWHLQD�L�PHWR�
GL� VSHULPHQWDOL� WUDGL]LRQDOL�� FRPH� OD�
FULVWDOORJUD¿D� H� OD� FULR�PLFURVFRSLD�
HOHWWURQLFD�� SRVVRQR� ULFKLHGHUH� DQQL�
GL� ULFHUFD�� 1HO� ������ LO� FDPSR� GL� UL�
FHUFD�GHOOD�ELRORJLD�VWUXWWXUDOH�q�SHUz�
VWDWR� ULYROX]LRQDWR� GD�$OSKD)ROG�� XQ�
VLVWHPD�GL� ,$�VYLOXSSDWR�GDOO¶D]LHQGD�
'HHS0LQG��RUD�DFTXLVLWD�GD�*RRJOH��
,Q� SRFKL� DQQL� GL� VYLOXSSR�$OSKD)ROG�
KD� UDJJLXQWR� XQ� DOWR� JUDGR� GL� SUHFL�
VLRQH�QHOOD�SUHYLVLRQH�GHOOH�VWUXWWXUH�
SURWHLFKH�� YLQFHQGR� QHO� ����� OD� SL��
LPSRUWDQWH� FRPSHWL]LRQH� DQQXD�
OH�� H� FLRq� OD�Critical Assessment of 
Structure Prediction� �&$63��� 'RSR�
TXHVWR� VXFFHVVR�� L� SURJUHVVL� FRP�
SLXWL� GDOOH� VXFFHVVLYH� YHUVLRQL� GL�$O�
SKD)ROG�VRQR�VWDWL�PROWR�UDSLGL�H�VL�
JQL¿FDWLYL��2JJL�$OSKD)ROG�q�LQ�JUDGR�
GL� SUHGLUH� FRQ� JUDQGH� SUHFLVLRQH� OD�
VWUXWWXUD� GL� XQ� QXPHUR� LQFUHGLELOH� GL�
SURWHLQH��ULGXFHQGR�D�SRFKH�RUH�SUR�
FHVVL�GL�ULFHUFD�FKH�DYUHEEHUR�LQYHFH�
ULFKLHVWR�GHFHQQL��LQWHUL�LVWLWXWL�GL�ULFHU�
FD�H�FHQWLQDLD�GL� ULFHUFDWRUL�FRQ�XQD�
SUHSDUD]LRQH� WHFQLFD� DYDQ]DWD�� 1HO�
������'HHS0LQG�KD�ULODVFLDWR�O¶XOWLPD�
YHUVLRQH� GL�$OSDK)ROG�� OD� TXDOH� q� LQ�
JUDGR�GL�SUHGLUH�OD�VWUXWWXUD�QRQ�VROR�
GHOOH�SURWHLQH��PD�DQFKH�GL�DOWUH�PD�
FURPROHFROH�� WUD�FXL� LO�'1$�H� O¶51$��
/H� LPSOLFD]LRQL�GL�$OSKD)ROG�VRQR�UL�
YROX]LRQDULH� SHU� OD� ELRORJLD�� QRQFKp�
SHU� OD�PHGLFLQD�� SHU� QXRYH� DSSOLFD�
]LRQL�LQGXVWULDOL��SHU�OH�ELRWHFQRORJLH�H�
SHU�VHWWRUL�VSHFL¿FL�FRPH�O¶DJULFROWXUD��
$OSKD)ROG�H�L�SURJUDPPL�DG�HVVR�DI�
¿QL� UDSSUHVHQWDQR� XQ� FDPELDPHQWR�
GL�SDUDGLJPD�QHOOD�ELRORJLD�FRPSXWD�
]LRQDOH��D�GLPRVWUD]LRQH�GL�FRPH�O¶,$�
VLD�LQ�JLj�JUDGR�GL�ULVROYHUH�SUREOHPL�
IRQGDPHQWDOL�H�FRPSOHVVL�FKH�¿QR�D�
SRFKL�DQQL�ID�HUDQR�FRQVLGHUDWL�LQVR�
OXELOL��R�SHU�OD�ORUR�FRPSOHVVLWj�R�SHU�
OD�TXDQWLWj�GL�ULVRUVH�ULFKLHVWH�

8Q�VHFRQGR�FDVR�HVHPSODUH�ULJXDUGD�
O¶XVR�GHOO¶,$�SHU�OD�ULFHUFD�LQ�¿VLFD�WH�
RULFD�H�VSHULPHQWDOH��*OL�DOJRULWPL�GL�
0/�SRVVRQR�HVVHUH�XWLOL]]DWL�SHU�HVD�
PLQDUH� LQ�PRGR� HI¿FLHQWH� OH� HQRUPL�
TXDQWLWj� GL� GDWL� JHQHUDWL� GDJOL� HVSH�
ULPHQWL�QHOOD�¿VLFD�GHOOH�DOWH�HQHUJLH�
SHU� LGHQWL¿FDUH� QXRYH� SDUWLFHOOH� R�
IHQRPHQL�¿VLFL�±�FRPH��DG�HVHPSLR��
TXHOOL�FRQGRWWL�SUHVVR�LO�Large Hadron 
Collider��/+&���*Lj�QHO�������OD�VFR�
SHUWD�GHO� µERVRQH�GL�+LJJV¶�HUD�VWDWD�
RWWHQXWD� WUDPLWH� O¶XWLOL]]R� GL� DOJRULWPL�
GL�machine learning� SHU� DQDOL]]DUH� L�
GDWL�� ,QROWUH�� O¶,$� SXz� DLXWDUH� D� ULVRO�
YHUH� FRPSOHVVH� HTXD]LRQL� LQ� ¿VLFD�
WHRULFD��IRUPXODUH�SUHGL]LRQL�VXO�FRP�
SRUWDPHQWR�GHL� IHQRPHQL�TXDQWLVWLFL��
R�SHU��HVSORUDUH�OH�SURSULHWj�GHL�PD�
WHULDOL�TXDQWLVWLFL�H�OH�SRWHQ]LDOL�DSSOL�
FD]LRQL� QHOO¶LQIRUPDWLFD� TXDQWLVWLFD��
,Q� DVWUR¿VLFD� O¶XVR� GHOO¶,$� q� VHPSUH�

SL�� LQGLVSHQVDELOH� SHU� DQDOL]]DUH� L�
GDWL� GHL� WHOHVFRSL� H� DOWUL� VWUXPHQWL��
LGHQWL¿FDUH� HVRSLDQHWL� H�PDSSDUH� OD�
VWUXWWXUD�GHOO¶XQLYHUVR��,�PRGHOOL�GL�'/�
SRVVRQR�LQIDWWL�HVVHUH�XWLOL]]DWL�SHU�UL�
OHYDUH�L�VHJQDOL�VRWWLOL�GHJOL�HVRSLDQHWL�
QHOOH�FXUYH�GL�OXFH�GHOOH�VWHOOH��DFFH�
OHUDQGR� QRWHYROPHQWH� LO� SURFHVVR� GL�
VFRSHUWD��4XHVWH�DSSOLFD]LRQL�LOOXVWUD�
QR�LO�SRWHQ]LDOH�GHOO¶,$�SHU�PLJOLRUDUH�
VLD� OD�¿VLFD� WHRULFD�FKH�TXHOOD�VSHUL�
PHQWDOH��SRUWDQGR�D�QXRYH�VFRSHUWH�
H�� GXQTXH�� D� XQD� FRPSUHQVLRQH�SL��
SURIRQGD�GHOO¶XQLYHUVR�

$OWUR�FDVR�GL� ULOLHYR�q�SRL�TXHOOR�FKH�
ULJXDUGD� O¶DSSOLFD]LRQH� GHOO¶,$� DO� SD�
WULPRQLR�FXOWXUDOH��FRPH�QHO�FDVR�GHL�
µSDSLUL�GL�(UFRODQR¶��4XHVWL�WHVWL�IDQQR�
SDUWH�GL�XQD�FROOH]LRQH�GL� URWROL� ULWUR�
YDWL�LQ�XQD�ELEOLRWHFD�GL�(UFRODQR�FKH�
QHO����G�&�� IX�VHSSHOOLWD�GDOOH�FHQHUL�
YXOFDQLFKH�GRSR�O¶HUX]LRQH�GHO�9HVX�
YLR��(VVHQGR�FDUERQL]]DWL�TXHVWL�URWR�
OL�VRQR�LQFUHGLELOPHQWH�IUDJLOL��,�PHWRGL�
WUDGL]LRQDOL� SHU� VURWRODUH� H� OHJJHUH� L�
SDSLUL� ULVFKLDQR�VSHVVR�GL�GLVWUXJJH�
UH�TXHVWL�GHOLFDWL�WHVWL�LO�FXL�FRQWHQXWR�
q�ULPDVWR��SHU�TXHVWD�UDJLRQH��¿QRUD�
LQ� ODUJD�SDUWH�VFRQRVFLXWR��5HFHQWH�
PHQWH��O¶,$�KD�SHUz�IRUQLWR�XQD�VROX]LR�
QH�ULYROX]LRQDULD�D�TXHVWR�SUREOHPD��,�
ULFHUFDWRUL�KDQQR�VYLOXSSDWR�DOJRULWPL�
GL�0/�SHU�DQDOL]]DUH�LPPDJLQL�D�UDJJL�
;�DG�DOWD�ULVROX]LRQH�GHL�URWROL��4XH�
VWL�DOJRULWPL�SRVVRQR�ULOHYDUH�OH�VRWWLOL�
GLIIHUHQ]H� GL� GHQVLWj� WUD� O¶LQFKLRVWUR�
H� LO�SDSLUR��SHUPHWWHQGR�GL� µVURWRODUH�
YLUWXDOPHQWH¶� L� URWROL� H� ULYHODUH� L� WHVWL�
VHQ]D�GRYHUOL�DSULUH�¿VLFDPHQWH��8WL�
OL]]DQGR� XQD� FRPELQD]LRQH� WUD� 0/�
H� WHFQLFKH� GL� imaging� DYDQ]DWH�� QHO�
�����XQ�JUXSSR�GL� ULFHUFD�q� ULXVFLWR�
D�OHJJHUH�SDUWL�GHL�SDSLUL�GL�(UFRODQR��
VFRSUHQGR� RSHUH� ¿QRUD� VFRQRVFLX�
WH� GL� ¿ORVR¿D� DQWLFD�� SUREDELOPHQWH�
DSSDUWHQHQWL� DOOD� VFXROD� HSLFXUHD��
4XHVWR� PHWRGR� GL� OHWWXUD� LQGLUHWWD�
SUHVHUYD� O¶LQWHJULWj� ¿VLFD� GHL� URWROL� H�
SRWUHEEH�HVVHUH�HVWHVR�DOOR�VWXGLR�GL�
DOWUL�PDQRVFULWWL�DQWLFKL�IUDJLOL��/¶DSSOL�
FD]LRQH�GHOO¶,$�QHOOD�GHFLIUD]LRQH�GHL�
SDSLUL�GL�(UFRODQR�HYLGHQ]LD�OD�QDWXUD�
LQWHUGLVFLSOLQDUH�GHOOD�ULFHUFD�,$��QHOOD�
TXDOH��FRPSHWHQ]H�GL�LQIRUPDWLFD��¿�
VLFD�H�VWXGL�FODVVLFL�VL�FRPELQDQR�SHU�
RWWHQHUH�ULVXOWDWL�FRQRVFLWLYL�DOWULPHQWL�
LUUDJJLXQJLELOL�

/¶IA Science VWD� ULYROX]LRQDQGR� DQ�
FKH�LO�FDPSR�GHOOD�JHQRPLFD�H�GHOO¶e-
diting�JHQHWLFR�WUDPLWH�&5,635��XQD�
WHFQLFD� SDUWLFRODUPHQWH� SUHFLVD� HG�
HI¿FDFH� FXL� LO� &RPLWDWR�(WLFR� KD� JLj�
GHGLFDWR� XQ� SDUHUH��$G� HVHPSLR�� JOL�
DOJRULWPL�GL�,$�SRVVRQR�DLXWDUH�D�SUH�
YHGHUH�L�VLWL�GL� WDJOLR�GL�&5,635�FRQ�
PDJJLRUH� SUHFLVLRQH�� ULGXFHQGR� LO� UL�
VFKLR�GL�HIIHWWL�IXRUL�EHUVDJOLR��off-tar-
get��H�DXPHQWDQGR�OD�VLFXUH]]D�GHOOH�
WHUDSLH�JHQHWLFKH��/¶XVR�GL�TXHVWL�DO�

Documenti 
di etica 
e bioetica

Intelligenze 
Future



95

theFuture
ofScience
andEthics

Volum
e 9 ■ 2024

JRULWPL�SXz�DFFHOHUDUH�OD�ULFHUFD�H�ID�
FLOLWDUH�OR�VYLOXSSR�GL�QXRYH�WHUDSLH�SHU�
PDODWWLH� JHQHWLFKH�� RIIUHQGR� VSHUDQ�
]D�D�PLOLRQL�GL�SHUVRQH�DIIHWWH�GD�GL�
VWXUEL�HUHGLWDUL�R�UDUL��2OWUH�DOOH�WHUDSLH�
JHQLFKH�H�DYDQ]DWH�� O¶XVR�GHOO¶$,�VWD�
SHUz�JLj�FDPELDQGR�DQFKH�LO�PRGHOOR�
WUDGL]LRQDOH� GL� VFRSHUWD� GHL� IDUPDFL��
(VHPSL�GL�TXHVWH�QXRYH�DSSOLFD]LRQL�
VRQR�SLDWWDIRUPH�FRPH�$WRPZLVH�� OH�
TXDOL�XWLOL]]DQR�PRGHOOL�SUHGLWWLYL�GL�$,�
SHU� LGHQWL¿FDUH� PROHFROH� FDQGLGDWH�
SHU� QXRYL� IDUPDFL�� /D� SURPHVVD� GL�
TXHVWL�VWUXPHQWL�q�GXSOLFH��DFFHOHUDUH�
OD�VFRSHUWD�GL�QXRYL�IDUPDFL�H�ULGXUUH�L�
FRVWL�GHJOL�HVSHULPHQWL�SUHFOLQLFL��,QRO�
WUH�� O¶,$� SXz� HVVHUH� XWLOL]]DWD� DQFKH�
SHU� ULSRVL]LRQDUH� IDUPDFL� HVLVWHQWL�
SHU� QXRYH� LQGLFD]LRQL� WHUDSHXWLFKH��
VIUXWWDQGR� GDWDEDVH� GL� LQIRUPD]LRQL�
IDUPDFHXWLFKH� H� FOLQLFKH� SHU� LGHQWL�
¿FDUH� QXRYH� SRWHQ]LDOL� DSSOLFD]LRQL�
SHU� IDUPDFL�JLj�DSSURYDWL��PLJOLRUDQ�
GR�FRVu� O¶HI¿FDFLD�H� OD� VLFXUH]]D�GHL�
WUDWWDPHQWL��,Q¿QH��O¶,$�YLHQH�XWLOL]]DWD�
SHU� VYLOXSSDUH� VWUXPHQWL� GL� GLDJQRVL�
SUHGLWWLYD� FKH� SRVVRQR� LGHQWL¿FDUH�
SUHFRFHPHQWH� SRWHQ]LDOL� SUREOHPL�
GL�VDOXWH��FRQVHQWHQGR� LQWHUYHQWL�SL��
WHPSHVWLYL�H�SHUVRQDOL]]DWL��$G�HVHP�
SLR�� UHFHQWHPHQWH�� JUXSSL� GL� ULFHUFD�
XQLYHUVLWDUL� �0,7� QHJOL� 6WDWL� 8QLWL� H�
0F0DVWHU�LQ�&DQDGD��KDQQR�VFRSHU�
WR�QXRYL�SRWHQ]LDOL�DQWLELRWLFL��+DOLFLQ�
FRQWUR� Escherichia coli� H� � $EDXFLQ�
FRQWUR�O¶Acinobacter baumannii�

*OL�HVHPSL�¿QRUD�GHVFULWWL�QRQ�UDSSUH�
VHQWDQR�FKH�XQD�SLFFROD�SDUWH�GHOOH�
DWWXDOL� DSSOLFD]LRQL� dell’AI Science���
1HO� FRPSOHVVR�� O¶XWLOL]]R� GHOO¶$,� SHU�
¿QL�GL� ULFHUFD� ODVFLD�SUHVDJLUH� O¶LQL]LR�
GL�XQD�QXRYD�HUD�GL�SURJUHVVR�SHU�OD�
VFLHQ]D�� FRQ� PROWHSOLFL� ULFDGXWH� SR�
VLWLYH�VX�WXWWH� OH� IDVL�GHO�SURFHVVR�GL�
ULFHUFD� H� LPSOLFD]LRQL� FKH� VSD]LDQR�
GDOOH� VFLHQ]H� WHRULFKH� ¿QR� D� TXHOOH�
DSSOLFDWH�

4. L’ERA DELL’AI SCIENCE: LIMITI 
E QUESTIONI APERTE

/¶XVR� GHOO¶,$� QHOOD� ULFHUFD� VFLHQWL¿FD�
FRPSRUWD� YDQWDJJL� FRQFUHWL� H� VLJQL�
¿FDWLYL�� 7XWWDYLD�� VROOHYD� DQFKH� XQD�
VHULH� GL� SUREOHPDWLFKH� D� OLYHOOR� HSL�
VWHPRORJLFR��HWLFR��VRFLDOH�H�SROLWLFR�
&RQVLGHUDQGR�OD�YDVWLWj�H�OD�FRPSOHV�
VLWj�GL�WDOL�TXHVWLRQL��TXHVWR�SDUHUH�VL�
FRQFHQWUHUj�VX�FLQTXH�DVSHWWL�FKLDYH�
FKH�UDSSUHVHQWDQR�OLPLWL�HYLGHQWL�SHU�
LO� SLHQR� VIUXWWDPHQWR� GHOOH� SRWHQ]LD�
OLWj� H� GHL� EHQH¿FL� GHULYDQWL� GDOOD� VL�
QHUJLD� WUD� LQWHOOLJHQ]D� XPDQD� H� DUWL�
¿FLDOH�QHOOD�ULFHUFD�VFLHQWL¿FD��4XHVWL�
DVSHWWL� ULJXDUGDQR�� �L�� OD� TXDOLWj� GHL�
GDWL�H�L�ELDV�QHJOL�DOJRULWPL���LL��OD�FRP�
SDUWLPHQWDOL]]D]LRQH�GHL�GDWDVHW�H�OD�
FUHVFHQWH� GLSHQGHQ]D� GD� DOJRULWPL��
SURGRWWL� H� DSSOLFDWLYL� SURSULHWDUL� FKH�
OLPLWDQR� O¶DFFHVVR�H� OD� ULSURGXFLELOLWj�

GHJOL�VWXGL���LLL�� LO� IDEELVRJQR�HQHUJH�
WLFR� H� LQIUDVWUXWWXUDOH�� �LY�� O¶DXPHQWR�
GHOOH� IURGL� H� GHOOH� FRQGRWWH� VFRUUHW�
WH�QHOOD� ULFHUFD�� FRQ� OD� FRQVHJXHQWH�
FULVL� GHO� SDUDGLJPD� GL� SURGX]LRQH� H�
YDOXWD]LRQH�GHOOD� FRQRVFHQ]D�VFLHQ�
WL¿FD���Y��OD�FUHVFHQWH�GLVWDQ]D�WUD�OD�
FRPSOHVVLWj� LQVLWD� QHOO¶$,� 6FLHQFH� H�
OD�FRPSUHQVLRQH�GL�WDOH�IHQRPHQR�GD�
SDUWH�GHOOD�SRSROD]LRQH�H�GHL�GHFLVRUL�
SROLWLFL���YL��LO�GH¿FLW�GL�SHQVLHUR�FULWLFR�
ULJXDUGR�DL�FDPELDPHQWL�LQ�DWWR�H�DOOH�
ORUR�LPSOLFD]LRQL�IXWXUH�

,O�SUHVHQWH�SDUHUH�QRQ�VL�SURSRQH�Qp�
GL� HVVHUH� HVDXVWLYR�� Qp� GL� DYDQ]DUH�
XQ¶DQDOLVL� GHWWDJOLDWD� GL� FLDVFXQR� GL�
TXHVWL� IDWWRUL� OLPLWDQWL� ULVSHWWR� D� XQ�
SLHQR�XWLOL]]R�GHOO¶,$�SHU� OD� ULFHUFD�H�
O¶LQQRYD]LRQH��3LXWWRVWR��LQWHQGH�RIIUL�
UH�XQD�PDSSDWXUD�GHJOL�DVSHWWL�SULQFL�
SDOL�FKH��D�SDUHUH�GHO�&RPLWDWR�(WLFR��
ULFKLHGRQR�D]LRQL�FRQFUHWH�H�XUJHQWL��
GD�SDUWH� VLD�GHJOL� DWWRUL� FRLQYROWL� QHO�
SURFHVVR� GL� ULFHUFD�� VLD� GHL� GHFLVRUL�
SROLWLFL��SHU�JRYHUQDUH�LO�SUHVHQWH�H�LO�
IXWXUR�GHOOD�IA Science�

4.1 Qualità dei dati e affidabilità de-
gli algoritmi

*OL�DOJRULWPL�GL�,$��SXU�HVVHQGR�VR¿VWL�
FDWL��SRVVRQR�HVVHUH�VRJJHWWL�D�HUURUL�
H�ELDV�GHULYDQWL�GDL�GDWL�GL�DGGHVWUD�
PHQWR� H� GDOOH� DVVXQ]LRQL� LQFRUSRUD�
WH� QHL� PRGHOOL�� $WWXDOPHQWH�� TXHVWL�
DOJRULWPL� VRQR� FRVWUXLWL� XWLOL]]DQGR�
VWUXPHQWL� GL� DQDOLVL� H� FDOFROR� SURED�
ELOLVWLFL��'L�FRQVHJXHQ]D��ULVXOWDQR�DI�
¿GDELOL�LQ�FRQWHVWL�GRYH�O¶HODERUD]LRQH�
SUREDELOLVWLFD�q�IRQGDPHQWDOH�SHU�RW�
WHQHUH�ULVXOWDWL��PD�OR�GLYHQWDQR�PHQR�
TXDQGR�VL�ULFKLHGRQR�HODERUD]LRQL�OR�
JLFR�PDWHPDWLFKH� SL�� SUHFLVH�� 8QR�
GHL�SULQFLSDOL�SUREOHPL�GHOO¶$,�VFLHQFH�
ULJXDUGD� OD� TXDOLWj� GHL� GDWDVHW� XWL�
OL]]DWL� SHU� DGGHVWUDUH� JOL� DOJRULWPL��
/D�TXDOLWj�GHL�GDWL� q� FUXFLDOH�SRLFKp�
LQÀXLVFH� GLUHWWDPHQWH� VXOOH� SUHVWD�
]LRQL� H� VXOO¶DI¿GDELOLWj� GHL� PRGHOOL� GL�
,$��'DWL� LQFRPSOHWL�� LQDFFXUDWL� R� QRQ�
UDSSUHVHQWDWLYL�SRVVRQR� LQIDWWL�JHQH�
UDUH�PRGHOOL�OH�FXL�SUHGL]LRQL�ULVXOWDQR�
HUUDWH�R�QRQ�JHQHUDOL]]DELOL�DO�GL�IXRUL�
GHO�ORUR�VHW�GL�DGGHVWUDPHQWR��4XHVWR�
SUREOHPD�q�SDUWLFRODUPHQWH�ULOHYDQWH�
QHO� FDPSR� GHOOD� ULFHUFD� ELRPHGLFD�
H�GLDJQRVWLFD��$G�HVHPSLR��XQR�VWX�
GLR� VXOO¶XVR� GHOO¶,$� SHU� GLDJQRVWLFDUH�
LO�FDQFUR�DO�VHQR�KD�HYLGHQ]LDWR�FKH�
GDWDVHW�QRQ�ELODQFLDWL�SRUWDQR�D�WDVVL�
GL�HUURUH�SL��HOHYDWL��FRQ�LPSOLFD]LRQL�
SRWHQ]LDOPHQWH�JUDYL�SHU�L�SD]LHQWL�

/D�VFDUVD�TXDOLWj�GHL�GDWDVHW�KD�DQ�
FKH� LPSOLFD]LRQL� HWLFKH�� SRLFKp� O¶XVR�
GL�DOJRULWPL�GL�,$�SRWUHEEH�FRPSRUWD�
UH�GLVFULPLQD]LRQL��,�ELDV��RVVLD�IDWWRUL�
GLVWRUVLYL� QHL� GDWL� GL� DGGHVWUDPHQWR��
SRVVRQR� SRUWDUH� D� ULVXOWDWL� GLVFULPL�
QDWRUL� TXDQGR�JOL� DOJRULWPL� VYLOXSSDWL�
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YHQJRQR�DSSOLFDWL�D�JUXSSL�GHPRJUD�
¿FL� GLYHUVL�� 8Q¶DQDOLVL� FRQGRWWD� GDO�
0,7�0HGLD�/DE��DG�HVHPSLR��KD�ULYH�
ODWR�FKH�JOL�DOJRULWPL�GL�ULFRQRVFLPHQ�
WR�IDFFLDOH�VYLOXSSDWL�GD�D]LHQGH�OHD�
GHU� FRPH� ,%0� H� 0LFURVRIW� DYHYDQR�
WDVVL� GL� HUURUH� VLJQL¿FDWLYDPHQWH�SL��
HOHYDWL�SHU�SHUVRQH�GL�FRORUH�H�GRQQH�
ULVSHWWR� DJOL� XRPLQL� ELDQFKL��&Lz� HYL�
GHQ]LD� O¶XUJHQ]D� GL� DIIURQWDUH� LO� SUR�
EOHPD�GHL� ELDV� QHL� GDWDVHW� GL� DGGH�
VWUDPHQWR��QRQ�VROR�SHU�PLJOLRUDUH�OD�
SUHFLVLRQH�GHOOH�SUHGL]LRQL��PD�DQFKH�
SHU�HYLWDUH�SRWHQ]LDOL�GLVFULPLQD]LRQL�

(QWUDPEL�JOL�DVSHWWL�²� OD�TXDOLWj�GHL�
GDWL� H� OD� FRQJUXHQ]D� GHJOL� DOJRULWPL�
²�VRQR�TXLQGL�HVVHQ]LDOL�SHU�LO�EXRQ�
HVLWR� GHOOD� ULFHUFD�� &Lz� VROOHYD� SUH�
RFFXSD]LRQL�VXOOD� UREXVWH]]D�H�VXOOD�
¿GXFLD�QHL�ULVXOWDWL�SURGRWWL�GDOO¶,$��3HU�
JDUDQWLUH�ULVXOWDWL�DFFXUDWL�H�DI¿GDELOL��
q�IRQGDPHQWDOH�OD�YHUL¿FD�H�OD�YDOLGD�
]LRQH�LQGLSHQGHQWH�GHL�PRGHOOL�GL�,$��
FRLQYROJHQGR�SL��DWWRUL�QHO�SURFHVVR�
GL�ULFHUFD�

4.2 Accesso ai dataset, riproduci-
bilità, applicativi e piattaforme pro-
prietarie

,GHDOPHQWH�� OD� ULFHUFD� GRYUHEEH� ED�
VDUVL�VX�GDWL�DSHUWL�H�OLEHUDPHQWH�DF�
FHVVLELOL��8Q�DFFHVVR�FRQGLYLVR�DL�GDWL�
FRQVHQWH��LQIDWWL��GL�YHUL¿FDUH�LQ�PRGR�
LQWHUVRJJHWWLYR�OD�TXDOLWj�GHL�GDWDVHW��
O¶DI¿GDELOLWj� GHJOL� DOJRULWPL� H� OD� FRU�
UHWWH]]D� GHL� ULVXOWDWL�� FRQWULEXHQGR� D�
OLPLWDUH�JOL�HUURUL��7XWWDYLD��L�GDWL�XWLOL]�
]DWL� SHU� O¶DGGHVWUDPHQWR� GHL�PRGHOOL�
GL�,$�VRQR�VSHVVR�SURSULHWDUL�R�GLI¿FLOL�
GD�RWWHQHUH� LQ�PRGR�DSHUWR�H�JUDWX�
LWR��FUHDQGR�EDUULHUH�SHU� L� ULFHUFDWRUL�
H� OLPLWDQGR� OD� WUDVSDUHQ]D�H� OD�UHSOL�
FDELOLWj� GHJOL� VWXGL�� ,QROWUH�� O¶DFFHVVR�
GLIIHUHQ]LDWR�D�YDUL�GDWDEDVH�SRWUHE�
EH� DPSOL¿FDUH� OH� GLVXJXDJOLDQ]H� WUD�
OH�GLYHUVH�GLVFLSOLQH�R�DYYDQWDJJLDUH�
DOFXQL� WLSL� GL� ULFHUFD�� FRPH�TXHOOD� ¿�
QDQ]LDWD� GDL� SULYDWL�� ULVSHWWR� DOOD� UL�
FHUFD�SXEEOLFD��VSHVVR�VRVWHQXWD�GD�
XQLYHUVLWj�H�LVWLWX]LRQL�SXEEOLFKH�

6HFRQGR�GLYHUVH�IRQWL��µDSULUH¶�H�FRQ�
GLYLGHUH� L� GDWDEDVH� SRWUHEEH� FRQWUL�
EXLUH� D� PLWLJDUH� TXHVWH� SUREOHPD�
WLFKH�� (VLVWRQR� JLj� HVHPSL� YLUWXRVL��
FKH�YDQQR�LQFRUDJJLDWL��$G�HVHPSLR��
LO�SURJHWWR�+XPDQ�&RQQHFWRPH��FKH�
PLUD�D�PDSSDUH� OH�FRQQHVVLRQL�QHX�
UDOL�GHO�FHUYHOOR�XPDQR��KD�UHVR�L�VXRL�
GDWL�OLEHUDPHQWH�DFFHVVLELOL��IDFLOLWDQ�
GR�XQD�YDVWD�JDPPD�GL�ULFHUFKH�QHX�
URVFLHQWL¿FKH�

8Q�DOWUR�DVSHWWR�IRQGDPHQWDOH�ULJXDU�
GD� OD� ULSURGXFLELOLWj� GHL� ULVXOWDWL�� XQ�
WHPD�JLj�RJJHWWR�GL�GLVFXVVLRQH�QHOOD�
FRPXQLWj�VFLHQWL¿FD��PD�FKH�O¶,$�UHQ�
GH�DQFRUD�SL��FRPSOHVVR��/D�ULSURGX�
FLELOLWj� ULFKLHGH� FKH� L�PRGHOOL� GL� ,$�� L�

GDWDVHW�H�L�SURFHVVL�GL�DGGHVWUDPHQWR�
VLDQR�GRFXPHQWDWL�LQ�PRGR�GHWWDJOLD�
WR�H�UHVL�GLVSRQLELOL�SHU�OD�YHUL¿FD�LQGL�
SHQGHQWH��7XWWDYLD��OH�SUDWLFKH�DWWXDOL�
VSHVVR�PDQFDQR�GL�WUDVSDUHQ]D��H�LQ�
PROWL�FDVL�QRQ�q�SRVVLELOH�FRQRVFHUH�
HVDWWDPHQWH�LO�SURFHVVR�RSHUDWLYR�VH�
JXLWR�GDL�VLVWHPL��FRPSOLFDWR�GDO�IDWWR�
FKH�VSHVVR�VL�WUDWWD�GL�PLOLRQL�GL�RSH�
UD]LRQL� HVHJXLWH� VLPXOWDQHDPHQWH�
GDOOH�PDFFKLQH� LQ� IUD]LRQL� GL�PLOOLVH�
FRQGR��&Lz�RVWDFROD�OD�FDSDFLWj�GL�DO�
WUL�ULFHUFDWRUL�GL�UHSOLFDUH�L�ULVXOWDWL��8Q�
HVHPSLR� q� UDSSUHVHQWDWR� GDOO¶LQL]LD�
WLYD� Reproducibility Project: Cancer 
Biology��FKH�KD�HYLGHQ]LDWR�GLI¿FROWj�
VLJQL¿FDWLYH�QHO�UHSOLFDUH�VWXGL�GL�ELR�
ORJLD�GHO�FDQFUR�FKH�XWLOL]]DYDQR�O¶,$�

,QROWUH�� OD� FUHVFHQWH� GLSHQGHQ]D� GD�
VWUXPHQWL� H� DSSOLFDWLYL� GL� ,$� µRII�WKH�
VKHOI¶�� RVVLD� SURGRWWL� SURSULHWDUL� VYL�
OXSSDWL� GD� WHU]H� SDUWL� FRPPHUFLDOL��
VROOHYD�SUHRFFXSD]LRQL��'D�XQD�SDU�
WH�� O¶XVR� GL� TXHVWL� VWUXPHQWL� q� SDUWH�
LQWHJUDQWH� GHOOH� GLQDPLFKH�PRGHUQH�
GHOOD� ULFHUFD� VFLHQWL¿FD�� LQ� TXDQWR�
RIIUH� O¶RSSRUWXQLWj� GL� LQWURGXUUH� LQQR�
YD]LRQL�H�WHFQRORJLH�SL��DYDQ]DWH�SHU�
IDFLOLWDUH�H�PLJOLRUDUH�OD�ULFHUFD��'¶DO�
WUD� SDUWH�� XQ¶HFFHVVLYD� GLSHQGHQ]D�
GD� SURGRWWL� SURSULHWDUL� EDVDWL� VXOO¶,$�
SRWUHEEH� OLPLWDUH� OD� FDSDFLWj� GHL� UL�
FHUFDWRUL�GL�FRQWUROODUH�H�FRQ¿JXUDUH�
DXWRQRPDPHQWH� OH� SURSULH� ULFHUFKH��
FRQWULEXHQGR� DG� DPSOL¿FDUH� OH� GLVX�
JXDJOLDQ]H�WUD�L�YDUL�VLVWHPL�GL�ULFHUFD��
$G� HVHPSLR�� LQQRYD]LRQL� FRPH� Al-
phaFold��FKH�RIIUH�RSSRUWXQLWj�LQHGLWH�
SHU�L�ULFHUFDWRUL��VRQR�VSHVVR�µFKLXVH¶�
H�SURWHWWH�GD�EUHYHWWL�� LPSHGHQGR�DL�
ULFHUFDWRUL�VWHVVL�GL�FRPSUHQGHUH�DS�
SLHQR� FRPH� VLDQR� VWDWH� JHQHUDWH� OH�
LSRWHVL� H� OH� FRQFOXVLRQL�� LQWURGXFHQ�
GR�XQ�PDUJLQH�GL�LQFHUWH]]D�FKH�SXz�
LQÀXLUH� QHJDWLYDPHQWH� VXOOD� TXDOLWj�
GHOOD� ULFHUFD� SURGRWWD�� ,� FRVWL� OHJDWL�
DOO¶XWLOL]]R�GL�TXHVWL�VWUXPHQWL�DSSOLFD�
WLYL� H� VHUYL]L� SRVVRQR� UDSSUHVHQWDUH�
XQ�RVWDFROR�SHU�O¶DFFHVVR�DOOH�ULVRUVH�
QHFHVVDULH� SHU� IDUH� ULFHUFD� QHOO¶HUD�
GHOO¶AI Science�

/¶DFFHVVR�DOOH�ULVRUVH�GL�,$�SXz�FUHD�
UH�XQ�GLYDULR�FUHVFHQWH�QHOOD�FDSDFLWj�
GL� FRQGXUUH� ULFHUFD� DYDQ]DWD�� SHQD�
OL]]DQGR� OH� FRPXQLWj� H� OH� LVWLWX]LRQL�
PHQR� DWWUH]]DWH�� /H� XQLYHUVLWj� GHL�
SDHVL�LQ�YLD�GL�VYLOXSSR��DG�HVHPSLR��
VSHVVR�QRQ�KDQQR�DFFHVVR�DOOH�LQIUD�
VWUXWWXUH� FRPSXWD]LRQDOL� QHFHVVDULH�
SHU� O¶DGGHVWUDPHQWR�GL�PRGHOOL�GL� ,$��
OLPLWDQGR�FRVu�OD�ORUR�FDSDFLWj�GL�FRP�
SHWHUH� QHO� SDQRUDPD� JOREDOH� GHOOD�
ULFHUFD�

3HU� TXHVWL�PRWLYL� HVLVWRQR� RJJL� SUR�
SRVWH�YROWH�D�UHDOL]]DUH�LQWHUQDPHQWH�
DL�GLYHUVL�HFRVLVWHPL�R�DOOH� LVWLWX]LRQL�
GL�ULFHUFD�±�VRSUDWWXWWR�SXEEOLFKH��ODG�
GRYH�HVLVWHQWL�±�DOFXQL�GHL�QXRYL�VWUX�
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PHQWL� H� DSSOLFDWLYL� SHU� O¶$,� 6FLHQFH�
FKH�VRQR�DWWXDOPHQWH�VROR�GLVSRQLELOL�
SUHVVR� WHU]L�H��GXQTXH��D�SDJDPHQ�
WR��RSSXUH�SHU�UHQGHUH�TXHOOL�HVLVWHQWL�
VHPSUH�SL�� µRSHQ�VRXUFH¶��8Q¶DQDOLVL�
DSSURIRQGLWD�GL�TXHVWL�DVSHWWL�HFFHGH�
L� SURSRVLWL� GHO� SUHVHQWH� GRFXPHQWR��
7XWWDYLD�� LO� &RPLWDWR� (WLFR� LQWHQGH�
FRPXQTXH� VRWWROLQHDUH� FKH� SHU� OH�
VXH�SURSULHWj��O¶$,�6FLHQFH�QHFHVVLWj�
O¶DYYLR�GL�XQD�ULÀHVVLRQH�SL��JHQHUDOH�
DOO¶LQWHUQR�GHOOD�FRPXQLWj�GHL�ULFHUFD�
WRUL�H�WUD�L�GHFLVRUL�SROLWLFL�LQ�PHULWR�D�
TXDOH� WLSR� GL�PRGHOOR� H� GL� UHOD]LRQH�
VLD�GHVLGHUDELOH�FRVWUXLUH�SHU�JHVWLUH�
DO�PHJOLR�H�ELODQFLDUH��GD�XQD�SDUWH��LO�
ELVRJQR�GL�SURPXRYHUH�O¶LQQRYD]LRQH�
WHFQRORJLFD��VSHVVR�DI¿GDWR�DOO¶LQL]LD�
WLYD�GHL�SULYDWL�H��GDOO¶DOWUR�� LO�VLVWHPD�
FKH�ULJXDUGD� OD�SURGX]LRQH�FROOHWWLYD�
GL� FRQRVFHQ]D� VFLHQWL¿FD�� LO� TXDOH�
VSHVVR� q� ¿QDQ]LDWR� DWWUDYHUVR� IRQGL�
SXEEOLFL�

4.3 Infrastrutture, consumo di ri-
sorse ed energia

2JQL� LQWHUD]LRQH� RQOLQH� ULFKLHGH� LO�
VXSSRUWR� GL� XQ¶LPSRQHQWH� UHWH� LQIUD�
VWUXWWXUDOH�� FRPSRVWD� GD� PLJOLDLD� GL�
GDWD� FHQWHU�� VDWHOOLWL��PLOLRQL� GL� FKLOR�
PHWUL� GL� FDYL� H� DOWUH� LQIUDVWUXWWXUH� ¿�
VLFKH�� /H� LQIRUPD]LRQL� FKH� YHQJRQR�
VFDPELDWH�VRQR�VSHVVR�DUFKLYLDWH�HG�
HODERUDWH�LQ�VHUYHU�VLWXDWL�LQ�DUHH�UH�
PRWH�� L� TXDOL�� VHEEHQH� IRQGDPHQWDOL�
SHU� OD� IXQ]LRQDOLWj� GHL� VLVWHPL� GL� ,$��
FRQVXPDQR�HQRUPL�TXDQWLWj�GL�HQHU�
JLD��6HFRQGR�VWLPH�UHFHQWL��O¶�����GL�
WXWWD� O¶HOHWWULFLWj�PRQGLDOH�q�XWLOL]]DWR�
GDL�GDWD�FHQWHU��FRQ�OD�SUHYLVLRQH�FKH�
TXHVWR� GDWR� SRVVD� FUHVFHUH� HVSR�
QHQ]LDOPHQWH� QHL� SURVVLPL� DQQL�� SD�
UDOOHODPHQWH� DOO¶HVSDQVLRQH� GHOO¶,$��
4XHVWD� FUHVFLWD� HVSRQHQ]LDOH� GHOOD�
GRPDQGD� HQHUJHWLFD� KD� LPSOLFD]LRQL�
VLJQL¿FDWLYH�VLD�GDO�SXQWR�GL�YLVWD�DP�
ELHQWDOH�FKH�JHRSROLWLFR��ULFKLHGHQGR�
XQ¶DWWHQ]LRQH�LPPHGLDWD�H�FRQFUHWD�

8Q�UHSRUW�UHFHQWH�GHOOD�5R\DO�6RFLHW\�
HYLGHQ]LD� FKLDUDPHQWH� O¶LPSDWWR�DP�
ELHQWDOH�GHOO¶,$��©/D�UDFFROWD��O¶DQDOLVL��
O¶DUFKLYLD]LRQH� H� OD� FRQGLYLVLRQH� GHL�
GDWL�ULFKLHVWL�SHU�L�VLVWHPL�EDVDWL�VXOO¶,$�
KDQQR�XQ�LPSDWWR�DPELHQWDOH�VLJQL¿�
FDWLYR��$G�HVHPSLR��VL�VWLPD�FKH�DU�
FKLYLDUH� XQ� WHUDE\WH� GL� GDWL� FRQVXPL�
���NJ�GL�DQLGULGH�FDUERQLFD�DOO¶DQQR��
PHQWUH� DGGHVWUDUH� XQ� PRGHOOR� GL�
OLQJXDJJLR� FRPH� &KDW*37� SXz� JH�
QHUDUH�����WRQQHOODWH�GL�HPLVVLRQL�GL�
DQLGULGH� FDUERQLFD�� 6L� VWLPD� FKH� OH�
HPLVVLRQL�JOREDOL�GL�JDV�VHUUD�GHL�GDWD�
FHQWHU�VLDQR�SDUL�DOOH�HPLVVLRQL�GHOO¶D�
YLD]LRQH�FRPPHUFLDOH�VWDWXQLWHQVH�H��
SRLFKp�L�VHW�GL�GDWL�H�L�PRGHOOL�GLYHQWD�
QR�SL��JUDQGL��q�SUREDELOH�FKH�FLz�DX�
PHQWLª��4XHVWR�GDWR�UDSSUHVHQWD�XQD�
V¿GD�VLJQL¿FDWLYD�SHU�LO�IXWXUR��SRLFKp�
VXJJHULVFH� FKH� OH� ULVRUVH� QDWXUDOL� H�

O¶LQIUDVWUXWWXUD� HQHUJHWLFD� QHFHVVDULH�
SHU�O¶HYROX]LRQH�H�O¶HVSDQVLRQH�GHOO¶,$�
SRWUHEEHUR�QRQ�HVVHUH�VRVWHQLELOL�VH�
QRQ� JHVWLWH� FRQ� XQD� SLDQL¿FD]LRQH�
DFFXUDWD�

3HU�UHQGHUH�VRVWHQLELOH�OD�ULYROX]LRQH�
FRQRVFLWLYD�SHUPHVVD�GDOO¶,$��q�TXLQ�
GL� HVVHQ]LDOH� HODERUDUH� SLDQL� VWUDWH�
JLFL� FKH� FRQVHQWDQR� GL� DIIURQWDUH� LO�
FUHVFHQWH� IDEELVRJQR� HQHUJHWLFR� LQ�
PRGR�UHVSRQVDELOH��4XHVWL�SLDQL�GR�
YUHEEHUR�LQFOXGHUH�O¶DGR]LRQH�GL� WHF�
QRORJLH�SL��HI¿FLHQWL�GDO�SXQWR�GL�YLVWD�
HQHUJHWLFR��O¶XWLOL]]R�GL�IRQWL�GL�HQHUJLD�
ULQQRYDELOH�SHU�DOLPHQWDUH�L�GDWD�FHQ�
WHU� H� XQD�PDJJLRUH� LQQRYD]LRQH� QHO�
GHVLJQ� GHOOH� LQIUDVWUXWWXUH�� ULGXFHQ�
GR� DO� PLQLPR� LO� FRQVXPR� GL� ULVRUVH��
,QROWUH�� OH� SROLWLFKH� H� OH� SUDWLFKH� GL�
ULFHUFD� GRYUHEEHUR� HVVHUH� RULHQWDWH�
DOOD�ULFHUFD�GL�VROX]LRQL�FKH�SRVVDQR�
GLPLQXLUH�O¶LPSURQWD�HFRORJLFD�GHOO¶,$��
,O� FUHVFHQWH� XWLOL]]R� GL� PRGHOOL� GL� ,$�
VHPSUH�SL��FRPSOHVVL�H�GL�ODUJD�VFDOD�
LPSOLFD� OD� QHFHVVLWj� GL� LQIUDVWUXWWXUH�
SL�� SRWHQWL��PD� TXHVWR� GHYH� HVVHUH�
DFFRPSDJQDWR�GD�XQ�DWWHQWR�PRQLWR�
UDJJLR�H�UHJRODPHQWD]LRQH�SHU�HYLWD�
UH�GDQQL�DPELHQWDOL�LUUHYHUVLELOL�

8Q�DOWUR�DVSHWWR�FKH�PHULWD�DWWHQ]LR�
QH� ULJXDUGD� OD� FRQVDSHYROH]]D� GHL�
ULFHUFDWRUL� H� GHJOL� XWLOL]]DWRUL� ¿QDOL�
ULJXDUGR�DL�FRVWL�HQHUJHWLFL�DVVRFLDWL�
DOO¶DGGHVWUDPHQWR�H�DOO¶XWLOL]]R�GL�PR�
GHOOL�GL�,$��2JJL��PROWL�GHJOL�VWUXPHQWL�
GL� ,$�GLVSRQLELOL� VRQR�SUHVHQWDWL� FRQ�
LQWHUIDFFH�XWHQWH�FKH�QRQ�HQIDWL]]D�
QR�DGHJXDWDPHQWH� L�FRVWL�HQHUJHWLFL�
H� O¶LPSDWWR�DPELHQWDOH�FKH�GHULYDQR�
GDO� ORUR�XWLOL]]R�� /H�SLDWWDIRUPH� WHQ�
GRQR��LQIDWWL��D�QDVFRQGHUH�O¶HIIHWWLYR�
FRVWR� LQ� WHUPLQL�GL� ULVRUVH�QDWXUDOL� H�
SURGX]LRQH� GL� JDV� VHUUD�� XQ� DVSHW�
WR� FKH� SRWUHEEH� LQFHQWLYDUH� XQ� XVR�
PHQR� UHVSRQVDELOH� GD� SDUWH� GHJOL�
XWHQWL��*OL�VYLOXSSDWRUL�� L�ULFHUFDWRUL�H�
L�GHFLVRUL�SROLWLFL�GHYRQR�TXLQGL�HVVH�
UH� FRQVDSHYROL� GL� TXHVWR� DVSHWWR� H�
FHUFDUH� GL� SURPXRYHUH� SUDWLFKH� SL��
VRVWHQLELOL�� FRPH� OD� SURJHWWD]LRQH�
GL�PRGHOOL�GL� ,$�FKH�XWLOL]]DQR�PHQR�
HQHUJLD�H�ULVRUVH��H�O¶DGR]LRQH�GL�WHF�
QRORJLH�D�EDVVR�LPSDWWR�

,Q¿QH�� QRQ� YD� GLPHQWLFDWR� FKH� O¶LP�
SDWWR� DPELHQWDOH� QRQ� q� VROR� OHJDWR�
DOO¶HQHUJLD� ULFKLHVWD� SHU� O¶HODERUD]LR�
QH�GHL�GDWL��PD�DQFKH�DOOD�SURGX]LR�
QH�H�VPDOWLPHQWR�GHOOH� LQIUDVWUXWWXUH�
KDUGZDUH�XWLOL]]DWH��FRPH�L�VHUYHU�H�L�
GLVSRVLWLYL�GL�VWRUDJH��4XHVWL�GLVSRVL�
WLYL�KDQQR�XQD�GXUDWD� OLPLWDWD�H��XQD�
YROWD�REVROHWL��GHYRQR�HVVHUH�VPDOWLWL��
/D�JHVWLRQH�GHL� UL¿XWL�HOHWWURQLFL��FKH�
LQFOXGH�LO�UHFXSHUR�H�LO�ULFLFOR�GHL�PD�
WHULDOL��q�SULRULWj�SHU�O¶LQGXVWULD�GHOO¶,$��
,Q� VLQWHVL�� OD� FUHVFHQWH� GRPDQGD� GL�
HQHUJLD� QHFHVVDULD� SHU� DOLPHQWDUH�
OD� ULFHUFD�H� O¶LQQRYD]LRQH�QHOO¶DPELWR�
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GHOO¶$,�6FLHQFH�VROOHYD�TXHVWLRQL�FUX�
FLDOL�FKH�ULFKLHGRQR�ULVSRVWH�WHPSHVWL�
YH�H�VWUDWHJLFKH��/D�WUDQVL]LRQH�YHUVR�
XQD� ,$� SL�� VRVWHQLELOH� GHYH� HVVHUH�
DFFRPSDJQDWD�GDOOD�FRQVDSHYROH]]D�
GL� ULFHUFDWRUL�� VYLOXSSDWRUL� H� GHFLVRUL�
SROLWLFL�VXL�FRVWL�HQHUJHWLFL�H�DPELHQ�
WDOL�DVVRFLDWL�DOO¶XVR�GL�WDOL�WHFQRORJLH�

4.4 Etica, integrità nella ricerca e il 
modello di produzione scientifica

/¶,$��LQ�SDUWLFRODUH�TXHOOD�JHQHUDWLYD��
JUD]LH�DOOD�VXD�FDSDFLWj�GL�FUHDUH�GDWL��
LPPDJLQL�H�WHVWL�VLQWHWLFL�LQGLVWLQJXLELOL�
GD� TXHOOL� UHDOL�� VROOHYD� VHUL� SUREOHPL�
GL� LQWHJULWj�QHOOD� ULFHUFD�VFLHQWL¿FD�� ,�
ULFHUFDWRUL�� DYYDOHQGRVL� GL� VWUXPHQWL�
GL�,$�JHQHUDWLYD��SRWUHEEHUR�SURGXUUH�
GDWL�IDOVL�FKH�VXSSRUWDQR�LSRWHVL�SUHH�
VLVWHQWL��LQJDQQDQGR�UHYLVRUL�H�OHWWRUL��
/D� SRVVLELOLWj� GL� IDEEULFDUH� GDWL� R� UL�
VXOWDWL�GL�HVSHULPHQWL�QRQ�q�VROR�XQD�
SUDWLFD�VFRUUHWWD��PD�SXz�FRQWDPLQD�
UH� OD� OHWWHUDWXUD� VFLHQWL¿FD��PLQDQGR�
OD� ¿GXFLD� QHO� SURFHVVR� VFLHQWL¿FR�
VWHVVR��8Q�HVHPSLR�GL�TXHVWD�SUHRF�
FXSD]LRQH� q� LO� FDVR� GHOOD� FUHD]LRQH�
GL�LPPDJLQL�PHGLFKH�VLQWHWLFKH�XWLOL]�
]DWH� SHU� O¶DGGHVWUDPHQWR� GL� PRGHOOL�
GLDJQRVWLFL��6H�TXHVWH�LPPDJLQL�QRQ�
YHQJRQR� HVSOLFLWDPHQWH� LGHQWL¿FDWH�
FRPH� VLQWHWLFKH�� SRVVRQR� FRPSUR�
PHWWHUH�O¶DI¿GDELOLWj�GHL�ULVXOWDWL�GHJOL�
VWXGL� FOLQLFL� H� SRUWDUH� D� FRQFOXVLRQL�
HUUDWH��/D�GLI¿FROWj�GL�GLVWLQJXHUH�WUD�
GDWL� DXWHQWLFL� H� VLQWHWLFL� UDSSUHVHQWD�
XQD�QXRYD�H�VLJQL¿FDWLYD�V¿GD�SHU�OD�
YHUL¿FD�H�OD�YDOLGD]LRQH�GHOOD�ULFHUFD�
VFLHQWL¿FD�� DXPHQWDQGR� LO� ULVFKLR� GL�
IURGL�H�PLQDQGR�OD�FUHGLELOLWj�GHOOD�FR�
PXQLWj�VFLHQWL¿FD�

$G� HVHPSLR�� DUWLFROL� VFLHQWL¿FL� SXE�
EOLFDWL� VX� ULYLVWH� SUHVWLJLRVH� VRQR�
VWDWL� ULWLUDWL� GRSR� FKH� VL� q� VFRSHUWR�
FKH� L� GDWL� HUDQR� VWDWL� JHQHUDWL� DUWL¿�
FLDOPHQWH�� FRPH� QHO� FDVR� GHOOH� UL�
FHUFKH�VXOOD�ELRORJLD�GHO�FDQFUR�FKH�
KDQQR� XWLOL]]DWR� GDWL� VLQWHWLFL� VHQ]D�
XQD� FKLDUD� LQGLFD]LRQH�� 0HQWUH� OD�
TXHVWLRQH� GHOO¶LQWHJULWj� QHOOD� ULFHUFD�
HVLVWH� GD� VHPSUH�� q� GLI¿FLOH� QHJDUH�
FKH��QHOO¶DPELWR�GHOO¶$,�6FLHQFH��HVVD�
DEELD� DFTXLVLWR� XQD� QXRYD� GLPHQ�
VLRQH�FKH�ULFKLHGH�ULVSRVWH�XUJHQWL�H�
VWUXWWXUDOL�� ,O� ULVFKLR� GL�PDQLSROD]LRQL�
q� DFFHQWXDWR� GDOOD� GLVSRQLELOLWj� GL�
VWUXPHQWL�GL�,$�IDFLOL�GD�XWLOL]]DUH��FKH�
DEEDVVDQR�QRWHYROPHQWH�OD�GLI¿FROWj�
GL�SURGXUUH�ULVXOWDWL�IDOVL¿FDWL��DXPHQ�
WDQGR� HVSRQHQ]LDOPHQWH� O¶LPSDWWR�
FKH�XQ�VLQJROR�HUURUH�R� IURGH�SRVVD�
DYHUH�

8Q� IHQRPHQR� SUHRFFXSDQWH� FKH� KD�
JXDGDJQDWR� DWWHQ]LRQH� QHJOL� XOWLPL�
DQQL� q� TXHOOR� GHOOH� µSDSHU� PLOOV¶� R�
µIDEEULFKH� GL� DUWLFROL� VFLHQWL¿FL¶�� FKH�
SURGXFRQR� DUWLFROL� IDOVL� R� PDQLSRODWL�
VX�FRPPLVVLRQH��VSHVVR�GD�SDUWH�GL�

ULFHUFDWRUL� FKH� QHFHVVLWDQR� GL� SXE�
EOLFD]LRQL� SHU� DYDQ]DUH� QHOOD� FDUULH�
UD� R� SHU� RWWHQHUH� ¿QDQ]LDPHQWL��7DOL�
DUWLFROL�� FKH� SRVVRQR� LQFOXGHUH� GDWL�
IDOVL¿FDWL�� DQDOLVL� LQYHQWDWH�� JUD¿FL� H�
LPPDJLQL� PDQLSRODWH�� YHQJRQR� FRQ�
IH]LRQDWL�SHU�VHPEUDUH�SXEEOLFD]LRQL�
VFLHQWL¿FKH� OHJLWWLPH�� 4XHVWR� IHQR�
PHQR� PLQD� OD� FUHGLELOLWj� GHOOH� SXE�
EOLFD]LRQL�VFLHQWL¿FKH�H�GLVWRUFH�QRQ�
VROR� LO� SURJUHVVR� VFLHQWL¿FR��PD� DQ�
FKH�OH�SROLWLFKH�FKH�VL�EDVDQR�VX�ULFHU�
FKH�LQDI¿GDELOL��8Q�HVHPSLR�HFODWDQWH�
ULJXDUGD�OD�ULYLVWD�Tumor Biology��FKH�
QHO������KD�GRYXWR�ULWLUDUH�ROWUH�����
DUWLFROL� GRSR�DYHU� VFRSHUWR� FKH�HUD�
QR� VWDWL� SURGRWWL� GD� µSDSHU�PLOOV¶�� /D�
SUHVHQ]D� GL� TXHVWL� DUWLFROL� IDOVL� QHO�
FRUSXV� VFLHQWL¿FR� QRQ� VROR� LQJDQQD�
L�ULFHUFDWRUL��PD�SXz�FRQGXUUH�DG�XO�
WHULRUL� VWXGL� EDVDWL� VX� ULVXOWDWL� IDOVL� H�
LQÀXHQ]DUH� HUURQHDPHQWH� GHFLVLRQL�
SROLWLFKH�H�SURWRFROOL�FOLQLFL��FRQ�XQ�VL�
JQL¿FDWLYR�LPSDWWR�HFRQRPLFR�

$OOD� OXFH� GL� TXHVWL� SUREOHPL�� DOFXQH�
LVWLWX]LRQL�� WUD�FXL� LO�&RQVLJOLR�G¶(XUR�
SD��KDQQR�SXEEOLFDWR�OLQHH�JXLGD�SHU�
DLXWDUH�L�ULFHUFDWRUL�D�ULVSHWWDUH�L�SULQ�
FLSL� GL� LQWHJULWj� QHOOD� ULFHUFD� QHOO¶HUD�
GHOO¶,$� H� GHOOH� LQWHOOLJHQ]H� JHQHUDWL�
YH�� 4XHVWH� LQL]LDWLYH� VRQR� QHFHVVD�
ULH� H� GHYRQR� HVVHUH� LQFRUDJJLDWH��
(VVH�DLXWDQR�D�GH¿QLUH�FKLDUDPHQWH�
TXDOL�FRPSRUWDPHQWL�VRQR�OHFLWL�H�GD�
SURPXRYHUH�H�TXDOL�VRQR�LOOHFLWL�H�GD�
HYLWDUH��7XWWDYLD��LO�&RPLWDWR�(WLFR�VH�
JQDOD� FKH� WDOL� LPSXOVL� QRUPDWLYL�� SXU�
HVVHQGR�IRQGDPHQWDOL��GHYRQR�HVVH�
UH� DFFRPSDJQDWL� GD� XQD� ULÀHVVLRQH�
SL��DPSLD�H�FRPXQH�ULJXDUGR�DO�PR�
GHOOR�GL�SURGX]LRQH�VFLHQWL¿FD�DWWXDO�
PHQWH�LQ�XVR��FKH�q�DOOD�EDVH�GL�PROWL�
GHL�FRPSRUWDPHQWL�VFRUUHWWL�

,O� VLVWHPD� GL� ULFHUFD� DFFDGHPLFD��
FDUDWWHUL]]DWR� GDO� PRGHOOR� µSXEOLVK�
RU� SHULVK¶�� KD� SRVWR� XQD� SUHVVLRQH�
FUHVFHQWH� VXL� ULFHUFDWRUL�� FUHDQGR�
LQFHQWLYL� VHPSUH� SL�� IRUWL� D� DGRWWDUH�
SUDWLFKH� LOOHFLWH� SHU� IDUH� IURQWH� DOOD�
FRPSHWL]LRQH�� DG� HVHPSLR� IDOVL¿�
FDQGR�ULVXOWDWL�R�DFFHWWDQGR�SUDWLFKH�
HWLFDPHQWH� GLVFXWLELOL� SHU� RWWHQHUH�
SXEEOLFD]LRQL��/¶DGR]LRQH�GL�VWUXPHQWL�
GL�,$��VHPSUH�SL��IDFLOL�GD�XVDUH�H�DF�
FHVVLELOL��KD�HVDFHUEDWR�OH�FRQWUDGGL�
]LRQL�GL�TXHVWR�VLVWHPD��DEEDVVDQGR�
GUDVWLFDPHQWH�OD�GLI¿FROWj�GL�SURGXUUH�
ODYRUL� VFLHQWL¿FL� PDQLSRODWL�� 4XHVWR�
UHQGH�VHPSUH�SL��GLI¿FLOH�DFFHUWDUH�OH�
FRQGRWWH� VFRUUHWWH� H� DPSOL¿FD� QRWH�
YROPHQWH� O¶LPSDWWR�QHJDWLYR�FKH�XQD�
VROD� SHUVRQD� SXz� DYHUH� DWWUDYHUVR�
O¶XWLOL]]R� GL� TXHVWL� VWUXPHQWL�� /D� GL�
VSRQLELOLWj�GL�$,�JHQHUDWLYD��FKH�UHQGH�
O¶LQJDQQR�SL��VHPSOLFH�GD�UHDOL]]DUH��
SRQH� XQD� V¿GD� PDJJLRUH� QHOO¶LQGL�
YLGXDUH� H� IHUPDUH� L� FRPSRUWDPHQWL�
IUDXGROHQWL�
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,Q�TXHVWR�FRQWHVWR�� LO� VROR�DJJLRUQD�
PHQWR�R� OD�FUHD]LRQH�GL�QXRYH� OLQHH�
JXLGD� q� QHFHVVDULD�� PD� QRQ� VXI¿�
FLHQWH�� 4XHVWL� LQWHUYHQWL� SRWUHEEHUR�
WDPSRQDUH�L�VLQWRPL�VHQ]D�DIIURQWDUH�
OH� FDXVH� SURIRQGH� GL� FRQGRWWH� VFRU�
UHWWH�QHOOD�ULFHUFD��Ê�HVVHQ]LDOH�SUR�
PXRYHUH�XQ�FDPELDPHQWR�VWUXWWXUDOH�
QHO�PRGR�LQ�FXL�OD�ULFHUFD�q�YDOXWDWD��
¿QDQ]LDWD�H�SXEEOLFDWD��/D�FRPXQLWj�
VFLHQWL¿FD� GHYH� LPSHJQDUVL� D� ULGH¿�
QLUH� LO� FRQFHWWR�GL� VXFFHVVR�DFFDGH�
PLFR� H� SURIHVVLRQDOH�� VXSHUDQGR� LO�
PRGHOOR�FKH�SUHPLD� OD�TXDQWLWj�D�GL�
VFDSLWR�GHOOD�TXDOLWj�H��LQ�DOFXQL�FDVL��
DQFKH�GHOO¶LQWHJULWj�GHOOD�ULFHUFD��6ROR�
FRVu�VL�SRWUj�FRVWUXLUH�XQ�DPELHQWH�GL�
ULFHUFD�SL��HWLFR�H�VRVWHQLELOH��FDSDFH�
GL� DIIURQWDUH� OH� V¿GH� GHOO¶$,� 6FLHQFH�
VHQ]D�FRPSURPHWWHUH� L�YDORUL� IRQGD�
PHQWDOL�GHOOD�VFLHQ]D�

4.5 Necessità di una riflessione te-
orica ed epistemologica

8Q� DVSHWWR� FUXFLDOH� GD� FRQVLGHUDUH�
QHOO¶DPELWR�GHOOH�V¿GH�H�GHL� OLPLWL�SR�
VWL�GDOO¶,$�DOOD�VFLHQ]D�q�TXHOOR�UHODWLYR�
DL�FDPELDPHQWL�QHO�PRGR�LQ�FXL�FRQ�
FHSLDPR�H� SUDWLFKLDPR� OD� ULFHUFD�� ,Q�
SDUWLFRODUH��F¶q�XQD�WUDQVL]LRQH�LQ�DWWR�
FKH�VWD�VSRVWDQGR�OD�VFLHQ]D�VHPSUH�
SL�� YHUVR� XQ�PRGHOOR� data-driven�� D�
GLVFDSLWR� GL� XQ� DSSURFFLR� theory-dri-
ven�� *UD]LH� DJOL� VWUXPHQWL� SUHGLWWLYL�
RIIHUWL�GDOO¶,$��OH�SUHYLVLRQL�H�OH�DQDOLVL�
GHL� IHQRPHQL� VFLHQWL¿FL� VRQR� GLYHQ�
WDWH� FHQWUDOL�� PHWWHQGR� LQ� VHFRQGR�
SLDQR�OD�FRVWUX]LRQH�GL�PRGHOOL�WHRULFL�
FKH� VSLHJDQR�perché� FHUWL� IHQRPHQL�
DFFDGRQR�� ,Q�TXHVWR�QXRYR�SDUDGLJ�
PD��QRQ�FL�LQWHUHVVD�WDQWR�VSLHJDUH�L�
PHFFDQLVPL� VRWWRVWDQWL��PD�SLXWWRVWR�
SUHGLUH� FRVD� DFFDGUj�� 4XHVWR� FDP�
ELDPHQWR� QRQ� q� VROR� XQD� TXHVWLRQH�
SUDWLFD��PD�VROOHYD�DQFKH�LQWHUURJDWLYL�
GL�QDWXUD�¿ORVR¿FD�HG�HSLVWHPRORJLFD�

1HO�FRQWHVWR�GL�XQD�VFLHQ]D�VHPSUH�
SL�� EDVDWD� VXL� GDWL�� GLYHQWD� FUXFLDOH�
ULÀHWWHUH�VX�FRPH�TXHVWL�GDWDVHW�YHQ�
JDQR�FRVWUXLWL�H�XWLOL]]DWL��/D�TXDOLWj�H�
OD�FRPSRVL]LRQH�GHL�GDWL�VRQR�RUD�DO�
FHQWUR�GHOOD�ULFHUFD��PD�F¶q�XQ�ULVFKLR�
VLJQL¿FDWLYR� FKH�� VSRVWDQGRFL� YHUVR�
LO�SUHGLWWLYLVPR��VL� ULGXFD� O¶DWWHQ]LRQH�
VXOOH�TXHVWLRQL�WHRULFKH�IRQGDPHQWDOL��
4XHVWR� DSSURFFLR� ULVFKLD� GL� SHUGHUH�
GL�YLVWD� OD�FRVWUX]LRQH�GHO�VLJQL¿FDWR�
H�LO�YDORUH�GHOOH�WHRULH�VFLHQWL¿FKH��UL�
GXFHQGR�OD�ULFHUFD�D�XQD�PHUD�DSSOL�
FD]LRQH�WHFQRORJLFD�VHQ]D�XQD�EDVH�
WHRULFD�VROLGD�

$FFDQWR�D�TXHVWR��q�QHFHVVDULR�ULÀHW�
WHUH�VXOO¶HUPHQHXWLFD�FKH�O¶,$�LPSRQH�
DO� ULFHUFDWRUH�� 1RQ� FL� LQWHUHVVD� VROR�
XQ�FRQWUROOR�QRUPDWLYR��PD�FRPSUHQ�
GHUH�FRPH�O¶,$�LQÀXHQ]L�OH�PRGDOLWj�GL�
SURGX]LRQH��FLUFROD]LRQH�H�LQWHUSUHWD�
]LRQH�GHL�FRQWHQXWL�VFLHQWL¿FL��4XHVWH�

ORJLFKH�PRGHOODQR�DQFKH�OH�DELWXGLQL�
PHQWDOL�H� L�FRVWUXWWL�VLPEROLFL�FRQ�FXL�
FL� DYYLFLQLDPR� DOOD� VFLHQ]D�� LQÀXHQ�
]DQGR�SURIRQGDPHQWH�OD�FXOWXUD�VWHV�
VD��,Q�TXHVWR�VHQVR��O¶HWLFD�VL�VSRVWD�
YHUVR�XQ�FDPSR�GHOOD� UHVSRQVDELOLWj�
SL�� DPSLR�� FKH� ULJXDUGD� LO� PRGR� LQ�
FXL� L� ULFHUFDWRUL� LQWHUDJLVFRQR�FRQ�JOL�
VWUXPHQWL� WHFQRORJLFL� H� FRPH� TXHVWL�
VWUXPHQWL�PRGL¿FDQR�LO�ORUR�DSSURFFLR�
DOOD�FRQRVFHQ]D�

8Q�DOWUR�DVSHWWR�HWLFR�ULJXDUGD�LO�SUR�
FHVVR� GL� DGGHVWUDPHQWR� GHOO¶,$�� FKH�
DWWXDOPHQWH�PDQFD�GL�XQD�GLPHQVLR�
QH�PHGLWDWLYD�H�ULÀHVVLYD��/¶DFFXPX�
OR� H� LO� SURFHVVDPHQWR� GHL� GDWL�� SXU�
HVVHQGR� FUXFLDOL�� QRQ� VRQR� DFFRP�
SDJQDWL� GD� XQD� ULÀHVVLRQH� FULWLFD� VX�
TXDOL� VWLOL� FRJQLWLYL�� ULÀHVVLYL�� FRQWH�
VWXDOL� H� FXOWXUDOL� VLDQR� DOOD� EDVH� GHL�
SDUDGLJPL� VFLHQWL¿FL�� ,O� ULVXOWDWR�q�XQ�
VDSHUH�FKH��SXU�HVVHQGR�YDVWR�H�SR�
WHQWH��q�SULYR�GL�XQD�FRUQLFH�HWLFD�FKH�
QH�RULHQWL�O¶XWLOL]]R�H�O¶LQWHUSUHWD]LRQH��
,Q� TXHVWR� FRQWHVWR�� q� IRQGDPHQWDOH�
LQWHUURJDUVL�VX�FRPH�VL� IRUPL� O¶LQWHOOL�
JHQ]D�FKH�HPHUJH�GD�TXHVWL�VLVWHPL�
H�FRPH�VL�UHOD]LRQL�FRQ�O¶LGHD�FKH�O¶,$�
UDSSUHVHQWL� VHPSOLFHPHQWH� XQD� FD�
SDFLWj�GL� UDJJLXQJHUH�¿QL� FRPSOHVVL��
FRPH�SURSRVWR�GD�0D[�7HJPDUN�QHO�
�����

1HO� GLEDWWLWR� HSLVWHPRORJLFR�� q� GXQ�
TXH� HVVHQ]LDOH� LQFOXGHUH� XQD� ULÀHV�
VLRQH�SURIRQGD�VXOOD�FRVWUX]LRQH�GHO�
VLJQL¿FDWR�� VXOO¶LQWHUSUHWD]LRQH� GHL�
GDWL� H� VXO� VLVWHPD�GL� YDORUL� FKH� SHU�
PHD�OD�VFLHQ]D��6ROR�FRVu�VDUj�SRVVL�
ELOH�FRPSUHQGHUH�DSSLHQR�FRPH� O¶,$�
VWLD�FDPELDQGR�QRQ�VROR�JOL�VWUXPHQWL�
GHOOD�ULFHUFD��PD�DQFKH�OD�VXD�VWHVVD�
QDWXUD�H� OD�QRVWUD�FRPSUHQVLRQH�GHO�
PRQGR�

4.6  Mancanza di comprensione 
generale e la necessità di educa-
zione e formazione

8QR� GHJOL� RVWDFROL� SULQFLSDOL� FKH� OD�
VFLHQ]D� H� OD� VRFLHWj� GHYRQR� DIIURQ�
WDUH�QHOO¶HUD�GHOO¶,$�q�OD�PDQFDQ]D�GL�
XQD� FRPSUHQVLRQH� GLIIXVD� H� DSSUR�
IRQGLWD� GL� FRPH� TXHVWD� WHFQRORJLD�
VWLD�SODVPDQGR�H�WUDVIRUPHUj�LO�QRVWUR�
PRQGR��6HEEHQH�O¶$,�VWLD�DYHQGR�XQ�
LPSDWWR�FUHVFHQWH�LQ�YDUL�VHWWRUL��GDOOD�
ULFHUFD�VFLHQWL¿FD�DOO¶HFRQRPLD��GDOOH�
SROLWLFKH�SXEEOLFKH�DOOD�YLWD�TXRWLGLD�
QD��HVLVWH�XQD�FRPSUHQVLRQH�OLPLWDWD�
GHOOH�VXH�SRWHQ]LDOLWj��GHL�VXRL�ULVFKL�
H�GHOOH�VXH�LPSOLFD]LRQL��4XHVWR�JDS�
GL�FRPSUHQVLRQH�QRQ�ULJXDUGD�VROR�LO�
SXEEOLFR�JHQHUDOH��PD�DQFKH�L�GHFL�
VRUL�SROLWLFL��FKH�VSHVVR�QRQ�GLVSRQ�
JRQR� GHOOH� FRPSHWHQ]H� QHFHVVDULH�
SHU� SUHQGHUH�GHFLVLRQL� LQIRUPDWH� VX�
FRPH�UHJRODUH��VYLOXSSDUH�H�XWLOL]]D�
UH�O¶,$�LQ�PRGR�UHVSRQVDELOH�H�VRVWH�
QLELOH�
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,O� SURJUHVVR� GHOO¶,$� VWD� UDSLGDPHQWH�
WUDVIRUPDQGR�QRQ�VROR�OD�VFLHQ]D��PD�
DQFKH� OH� GLQDPLFKH� VRFLDOL� HG� HFR�
QRPLFKH�JOREDOL��7XWWDYLD��VHQ]D�XQD�
FRPSUHQVLRQH�DGHJXDWD�H�FRQGLYLVD��
q�GLI¿FLOH�LPPDJLQDUH�H�SLDQL¿FDUH�XQ�
IXWXUR� LQ� FXL� O¶,$� YHQJD� XWLOL]]DWD� LQ�
PRGR� HTXR� H� D� EHQH¿FLR� GHOO¶LQWHUD�
VRFLHWj�� /H� GHFLVLRQL� FKH� YHUUDQQR�
SUHVH�RJJL�GHWHUPLQHUDQQR�QRQ�VROR�
LO�GHVWLQR�GHOOD�ULFHUFD�VFLHQWL¿FD��PD�
DQFKH�TXHOOR�GHOOD�QRVWUD�FXOWXUD��GHL�
QRVWUL�YDORUL�H�GHOOD�QRVWUD�HFRQRPLD��
,Q� TXHVWR� VFHQDULR�� q� IRQGDPHQWDOH�
FKH� L�GHFLVRUL�SROLWLFL�� JOL� HGXFDWRUL�H�
L�ULFHUFDWRUL�VWHVVL�DEELDQR�XQD�FRQR�
VFHQ]D�SL��SURIRQGD�H�FULWLFD�GHL�PHF�
FDQLVPL�H�GHOOH�LPSOLFD]LRQL�GHOO¶,$�

3HU� IDU� IURQWH� D� TXHVWD� FDUHQ]D� GL�
FRPSUHQVLRQH��q�QHFHVVDULR�DYYLDUH�
XQ�SURFHVVR�GL�HGXFD]LRQH�FKH� LQL]L�
GDOOD�VFXROD�H�FKH�FRLQYROJD�WXWWL�L�OL�
YHOOL� GHOOD� VRFLHWj��/¶HGXFD]LRQH�QRQ�
GHYH� OLPLWDUVL� DOOD� PHUD� DOIDEHWL]]D�
]LRQH�WHFQRORJLFD��PD�GHYH�LQFOXGHUH�
XQD� ULÀHVVLRQH� FULWLFD� VXL� WHPL� HWLFL��
¿ORVR¿FL�HG�HSLVWHPRORJLFL�OHJDWL�DOO¶X�
VR�GHOO¶,$��*OL�VWXGHQWL�GHYRQR�HVVHUH�
SUHSDUDWL� QRQ� VROR� D� FRPSUHQGHUH�
FRPH�IXQ]LRQDQR�JOL�DOJRULWPL��PD�DQ�
FKH�D�LQWHUURJDUVL�VXL�ORUR�LPSDWWL��VXL�
YDORUL�FKH� OL�VRWWHQGRQR�H�VXOOH�V¿GH�
FKH� O¶DGR]LRQH� GL� TXHVWH� WHFQRORJLH�
FRPSRUWD�

,QROWUH��LO�FRLQYROJLPHQWR�GHOOH�QXRYH�
JHQHUD]LRQL�LQ�TXHVWH�ULÀHVVLRQL�GHYH�
DQGDUH�ROWUH�OD�PHUD�FRQRVFHQ]D�WHF�
QLFD��RFFRUUH�LQVHJQDUH�ORUR�D�GLYHQ�
WDUH� FLWWDGLQL� FRQVDSHYROL�� LQ� JUDGR�
GL� SUHQGHUH� GHFLVLRQL� LQIRUPDWH� H� GL�
LQÀXHQ]DUH�SRVLWLYDPHQWH�OH�SROLWLFKH�
SXEEOLFKH�UHODWLYH�DOO¶,$��6ROR�SDUWHQ�
GR�GD�XQD�EDVH�FRPXQH�GL�FRPSUHQ�
VLRQH��VDUj�SRVVLELOH�FRVWUXLUH�XQ�IX�
WXUR�LQ�FXL�O¶,$�SRVVD�HVVHUH�XWLOL]]DWD�
LQ�PRGR�HTXR�H�VRVWHQLELOH��HYLWDQGR�
FKH�L�VXRL�EHQH¿FL�VLDQR�GLVWULEXLWL� LQ�
PRGR�GLVHJXDOH�H�FKH�L�VXRL�ULVFKL�VL�
DQR�JHVWLWL�LQ�PRGR�LQDGHJXDWR�

,Q¿QH��q�HVVHQ]LDOH�FKH�DQFKH�L�GHFL�
VRUL�SROLWLFL�VL�LPSHJQLQR�LQ�XQ�SHUFRU�
VR�GL� IRUPD]LRQH�FRQWLQXD��DO� ¿QH�GL�
FRPSUHQGHUH� PHJOLR� OH� SRWHQ]LDOLWj��
OH� V¿GH� H� OH� LPSOLFD]LRQL� GHOO¶,$�� /H�
SROLWLFKH� SXEEOLFKH� GHYRQR� HVVHUH�
JXLGDWH� GDOOD� FRQVDSHYROH]]D� GHOOH�
FRPSOHVVH� GLQDPLFKH� FKH� FDUDWWH�
UL]]DQR� TXHVWH� WHFQRORJLH�� LQ� PRGR�
GD� DGRWWDUH� UHJRODPHQWL� H� OHJJL� FKH�
SURWHJJDQR�L�GLULWWL�GHL�FLWWDGLQL�H�IDYR�
ULVFDQR� XQ� XVR� UHVSRQVDELOH� GHOO¶,$��
6HQ]D� XQD� FRPSUHQVLRQH� FRPXQH��
O¶DGR]LRQH� GHOO¶,$� SRWUHEEH� ULVXOWDUH�
IUDPPHQWDWD� H� PDO� LQGLUL]]DWD�� FRQ�
FRQVHJXHQ]H� QHJDWLYH� SHU� O¶LQQRYD�
]LRQH�VFLHQWL¿FD�� OD�FRHVLRQH�VRFLDOH�
H�O¶HTXLWj�

/D�IRUPD]LRQH�H�O¶HGXFD]LRQH�VRQR�OH�
FKLDYL� SHU� FRVWUXLUH� XQD� VRFLHWj� FKH�
VDSSLD�DIIURQWDUH� L�FDPELDPHQWL�H� OH�
V¿GH� SRVWL� GDOO¶,$�� IDFHQGR� LQ� PRGR�
FKH� O¶LQQRYD]LRQH� WHFQRORJLFD� SRVVD�
SURVSHUDUH� LQ� XQ� DPELHQWH� FKH� SUR�
PXRYD� OD� UHVSRQVDELOLWj�� O¶HTXLWj�H� LO�
EHQHVVHUH�FROOHWWLYR�

5. CONCLUSIONI E RACCOMAN-
DAZIONI

,Q�VLQWHVL��O¶LQWHOOLJHQ]D�DUWL¿FLDOH�UDS�
SUHVHQWD� XQD� WHFQRORJLD� SURJHWWDWD�
GDOO¶XRPR� SHU� FRPSLHUH� RSHUD]LRQL�
FKH�LPLWDQR�LO�UDJLRQDPHQWR�XPDQR��
FRQ� OD� FDSDFLWj�GL� JHQHUDUH� ULVXOWDWL�
FKH�� LQ�PROWL� FDVL�� VDUHEEHUR�GLI¿FLOL�
R� LPSRVVLELOL� GD� UDJJLXQJHUH� VHQ]D�
O¶LQWHUYHQWR� GL� PDFFKLQH�� 7XWWDYLD��
QRQ� GREELDPR� GLPHQWLFDUH� FKH� OH�
FDSDFLWj�GL� µFRPSUHQVLRQH¶�� µVSLHJD�
]LRQH¶�H� µFRPXQLFD]LRQH¶� ULPDQJRQR�
SUHURJDWLYH� GHOO¶LQWHOOLJHQ]D� XPD�
QD�� FKH� q� TXHOOD� FKH� KD� SURJHWWDWR�
H� VYLOXSSDWR� O¶LQWHOOLJHQ]D� DUWL¿FLDOH�
VWHVVD�� 6HEEHQH� O¶,$� SRVVD� RWWHQH�
UH�ULVXOWDWL�VWUDRUGLQDUL��q� LPSRUWDQWH�
ULFRUGDUH�FKH�TXHVWL�GLSHQGRQR�VHP�
SUH� GDL� SURJUDPPL� VFULWWL� GD� HVVHUL�
XPDQL��FRQ�WXWWL� L� OLPLWL�FKH�FLz�FRP�
SRUWD��SRVVLELOL�HUURUL�QHOOD�SURJUDP�
PD]LRQH�H�O¶LQFDSDFLWj�LQWULQVHFD�GHO�
FRPSXWHU� GL� FRPSUHQGHUH� R� GL� UL�
VSRQGHUH�D�VLWXD]LRQL�DO�GL�IXRUL�GHJOL�
VFKHPL�LPSRVWDWL�

/¶XVR� GHOO¶,$� QHOOD� ULFHUFD� VFLHQWL¿FD�
SRUWD�FRQ�Vp�HQRUPL�SRWHQ]LDOLWj��PD�
DQFKH� V¿GH� FRPSOHVVH�� 0HQWUH� O¶LQ�
WHOOLJHQ]D�DUWL¿FLDOH�SXz�DFFHOHUDUH� LO�
SURJUHVVR� VFLHQWL¿FR� H� DSULUH� QXRYH�
IURQWLHUH� GHOOD� FRQRVFHQ]D�� XQ� VXR�
LPSLHJR�VFRUUHWWR�SXz�FRPSURPHWWH�
UH� LO� SURFHVVR� GL� ULFHUFD�� JHQHUDQGR�
ULVXOWDWL� IDOVDWL� H� DSSOLFD]LRQL� GDQQR�
VH�SHU� LQGLYLGXL�H�VRFLHWj��3HU� ULGXU�
UH� L� ULVFKL� DVVRFLDWL� DOO¶XVR� LPSURSULR�
GHOO¶,$�H�SHU�PDVVLPL]]DUH�L�EHQH¿FL��
q�IRQGDPHQWDOH�DGRWWDUH�XQD�VHULH�GL�
SULQFLSL�HWLFL�H�SROLWLFKH�DSSURSULDWH�

,O� &RPLWDWR� (WLFR� GHOOD� )RQGD]LRQH�
9HURQHVL�UDFFRPDQGD�GL�LQWUDSUHQGH�
UH�OH�VHJXHQWL�D]LRQL�SHU�JDUDQWLUH�FKH�
O¶XVR� GHOO¶,$� LQ� DPELWR� VFLHQWL¿FR� VLD�
UHVSRQVDELOH�� VRVWHQLELOH� H� EHQH¿FR�
SHU�OD�VRFLHWj�

��� $GRWWDUH� XQ� DSSURFFLR� FHQWUDWR�
VXOO¶XPDQLWj�� Ê� HVVHQ]LDOH� VYL�
OXSSDUH� O¶LQWHOOLJHQ]D� DUWL¿FLDOH�
LQ�PRGR�FKH�ULVSRQGD�DL�ELVRJQL�
XPDQL��WXWHOL�OD�GLJQLWj��OD�SULYDF\�
H�L�GLULWWL�IRQGDPHQWDOL�GHOOH�SHU�
VRQH�� SURPXRYHQGR� LO� EHQHV�
VHUH� VRFLDOH�� /¶DGR]LRQH� GL� XQ�
µXPDQHVLPR� GLJLWDOH¶� VLJQL¿FD�
PHWWHUH�OD�WHFQRORJLD�DO�VHUYL]LR�
GHOOH�SHUVRQH��FUHDQGR�XQ�HTXL�
OLEULR� WUD� LQQRYD]LRQH� WHFQRORJL�
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FD�H�YDORUL�XPDQL��/¶LQQRYD]LRQH�
QRQ� GHYH� HVVHUH� VROR� WHFQLFD��
PD� DQFKH� VRFLDOH� H� FXOWXUDOH��
LQ�PRGR�GD�PLJOLRUDUH�OD�TXDOLWj�
GHOOD�YLWD�XPDQD�H�SURPXRYHUH�LO�
EHQH�FRPXQH�

��� 3URPXRYHUH� OD� VFLHQ]D� DSHUWD��
Ê�QHFHVVDULR�VRVWHQHUH�H�GLIIRQ�
GHUH� L� SULQFLSL� GL� µRSHQ� VFLHQFH¶�
SHU�JDUDQWLUH�FKH�O¶$,�6FLHQFH�VLD�
VHPSUH�SL��WUDVSDUHQWH��OLEHUD�H�
DFFHVVLELOH��&Lz�LPSOLFD�OD�FRQGL�
YLVLRQH�GHL�GDWDEDVH��GHJOL�DOJR�
ULWPL�� GHL�PDWHULDOL� H� GHL�PHWRGL�
GL� ULFHUFD�� FRQWULEXHQGR� FRVu� D�
XQ�DPELHQWH�GL�FROODERUD]LRQH�H�
¿GXFLD�WUD�ULFHUFDWRUL�H�LVWLWX]LRQL�

��� ,QYHVWLUH�QHOOD�FXOWXUD�GHOO¶LQWHJUL�
Wj�QHOOD� ULFHUFD��/D�FUHD]LRQH�GL�
XQD�FXOWXUD�UDGLFDWD�QHOO¶LQWHJULWj�
q� IRQGDPHQWDOH�SHU� LO� EXRQ�XVR�
GHOO¶,$�QHOOD� ULFHUFD��Ê�QHFHVVD�
ULR�RIIULUH�FRUVL�GL�IRUPD]LRQH�D�UL�
FHUFDWRUL�H�ULFHUFDWULFL�H�SURPXR�
YHUH� LQL]LDWLYH�GL� FRRUGLQDPHQWR�
WUD�WXWWL�JOL�DWWRUL�FRLQYROWL�QHO�SUR�
FHVVR�GL�ULFHUFD��/H�LVWLWX]LRQL��OH�
LPSUHVH��OH�VRFLHWj�VFLHQWL¿FKH�H�
OH� ULYLVWH� GL� VHWWRUH� GHYRQR� FRO�
ODERUDUH�SHU� JDUDQWLUH� FKH� O¶XVR�
GHOO¶,$� QHOOD� ULFHUFD� VLD� VHPSUH�
HWLFR�H� UHVSRQVDELOH�� ,Q�SDUWLFR�
ODUH��LO�&RPLWDWR�(WLFR�UDFFRPDQ�
GD�FKH�WXWWL�L�ULFHUFDWRUL�FKH�ULFH�
YRQR�FRQWULEXWL�GDOOD�)RQGD]LRQH�
9HURQHVL� SHU� ¿QL� GL� ULFHUFD� VRW�
WRVFULYDQR��FRPH� LPSHJQR�HWLFR�
YLQFRODQWH�� OD� Dichiarazione in 
materia di Integrità nella Ricer-
ca�� 7DOH� GLFKLDUD]LRQH�� DO� SXQWR�
����ULFKLHGH�DL�ULFHUFDWRUL�GL�

	8WLOL]]DUH� LQ� PRGR� UHVSRQVD�
ELOH�JOL�VWUXPHQWL�GL� LQWHOOLJHQ�
]D� DUWL¿FLDOH�� DVVXPHQGRVL� OD�
UHVSRQVDELOLWj� SHU� L� FRQWHQXWL�
JHQHUDWL��RYH�DSSOLFDELOH�

	(VSOLFLWDUH�LQ�PRGR�WUDVSDUHQ�
WH� RJQL� XWLOL]]R� VRVWDQ]LDOH� GL�
VWUXPHQWL�GL�,$�QHOOD�ULFHUFD�

	5LVSHWWDUH�OH�QRUPDWLYH�UHODWL�
YH�DOOD�SULYDF\�H�DOOD�SURSULHWj�
LQWHOOHWWXDOH�TXDQGR�VL�FRQGLYL�
GRQR�GDWL�VHQVLELOL�FRQ�O¶,$�

	(YLWDUH� GL� XWLOL]]DUH� LQ� PRGR�
LPSURSULR� VWUXPHQWL� GL� ,$� SHU�
DWWLYLWj� FKH� SRVVDQR� LQÀXLUH�
QHJDWLYDPHQWH� VX� DOWUH� ULFHU�
FDWULFL�� ULFHUFDWRUL� R� RUJDQL]�
]D]LRQL��FRPH�OD�UHYLVLRQH�WUD�
SDUL��OD�YDOXWD]LRQH�GL�SURJHWWL�
R�OD�VHOH]LRQH�GL�SHUVRQDOH�GL�
ULFHUFD�

,Q�FRQFOXVLRQH�� O¶LQWHOOLJHQ]D�DUWL¿FLD�
OH�KD� LO�SRWHQ]LDOH�GL� ULYROX]LRQDUH� OD�
VFLHQ]D�H�OD�ULFHUFD��PD�LO�VXR�LPSDWWR�
GLSHQGH� LQ� ODUJD�PLVXUD� GDOOH� VFHOWH�
HWLFKH�� SROLWLFKH� H� FXOWXUDOL� FKH� IDUH�

PR�� 6ROR� DWWUDYHUVR� XQ� DSSURFFLR�
HTXLOLEUDWR�� FKH� XQLVFH� LQQRYD]LRQH�
WHFQRORJLFD� H� UHVSRQVDELOLWj� XPDQD��
SRWUHPR� JDUDQWLUH� FKH� O¶,$� FRQWULEX�
LVFD� LQ� PRGR� SRVLWLYR� DO� SURJUHVVR�
VFLHQWL¿FR�H�DOOD�VRFLHWj�QHO�VXR�FRP�
SOHVVR�

NOTE

��� &RPSRVL]LRQH� GHO� &RPLWDWR� (WL�
FR��&DUOR�$OEHUWR�5HGL�� �3UHVLGHQWH���
*LXVHSSH� 7HVWD� �9LFHSUHVLGHQWH���
*XLGR�%RVWLFFR��5REHUWR�'HIH]��*LRU�
JLR� 0DFHOODUL�� (PDQXHOD� 0DQFLQR��
$OEHUWR� 0DUWLQHOOL�� 0LFKHOD� 0DWWHROL��
7HOPR� 3LHYDQL�� *LXVHSSH� 5HPX]]L��
/XLJL�5LSDPRQWL��*LXOLDQR�$PDWR��3UH�
VLGHQWH� 2QRUDULR��� &LQ]LD� &DSRUDOH�
�3UHVLGHQWH�2QRUDULR���0DUFR�$QQRQL�
�&RRUGLQDWRUH��� ,O� GRFXPHQWR�q� VWDWR�
DSSURYDWR� DOO¶XQDQLPLWj� FRQ� YRWD]LR�
QH�WHOHPDWLFD�LQ�GDWD�������������$OOD�
VWHVXUD� GHO� GRFXPHQWR� KDQQR� FROOD�
ERUDWR�DQFKH�'LQR�0DXUL]LR��,QIRUPD�
WLFL�6HQ]D�)URQWLHUH�$36��H�9LHUL�*LX�
OLDQR�6DQWXFFL��,67&�&15��LQ�TXDOLWj�
GL�HVSHUWL�ad acta.

��� ,� *$1� XWLOL]]DQR� GXH� UHWL� QHXUDOL�
FKLDPDWH�µJHQHUDWRUH¶�H�µGLVFULPLQDWR�
UH¶��,O�µJHQHUDWRUH¶�FUHD�GHL�GDWL�R�GHOOH�
LPPDJLQL�VLQWHWLFKH��H�FLRq��QRQ�UHDOL���
PHQWUH� LO� µGLVFULPLQDWRUH¶� OH� YDOXWD� UL�
VSHWWR�D�GDWL�R�LPPDJLQL�UHDOL��DOOHQDQ�
GR�FRVu�LO�JHQHUDWRUH�D�FUHDUH�RXWSXW�
VLQWHWLFL�VHPSUH�SL��FUHGLELOL��/D� IDVH�
GL�µDOOHQDPHQWR¶�GL�TXHVWL�VLVWHPL�SUR�
VHJXH�¿QR�D�TXDQGR�LO�GLVFULPLQDWRUH�
QRQ�q�SL��LQ�JUDGR�GL�GLVWLQJXHUH�WUD�JOL�
RXWSXW�VLQWHWLFL�GHO�JHQHUDWRUH�H�LQSXW�
UHDOL�

���2OWUH�D�TXHVWL�FDVL��O¶XVR�GHOO¶,$�QHO�
OD�ULFHUFD�q�VHPSUH�SL��HVVHQ]LDOH�LQ�
SUDWLFDPHQWH� RJQL� FDPSR� GL� VWXGL� H�
DPELWR�GL� ULFHUFD��1HOOH� VFLHQ]H�DP�
ELHQWDOL�� O¶,$� SHUPHWWH� GL� LQWHJUDUH� H�
DQDOL]]DUH� JUDQGL� TXDQWLWj� GL� GDWL� DO�
¿QH�GL�PLJOLRUDUH�OD�FRPSUHQVLRQH�GHL�
FDPELDPHQWL�FOLPDWLFL�H�SUHGLUH�O¶HYR�
OX]LRQH�GL�SUHFLVLRQH�HYHQWL�PHWHRUR�
ORJLFL�HVWUHPL��FRPH�XUDJDQL�H�RQGDWH�
GL� FDORUH�� RSSXUH� SHU� PRQLWRUDUH� OD�
GHIRUHVWD]LRQH��OD�SHUGLWD�GL�ELRGLYHU�
VLWj� H� DOWUH�PLQDFFH� DPELHQWDOL�� DLX�
WDQGR�D�SUHQGHUH�GHFLVLRQL�LQIRUPDWH�
SHU�OD�FRQVHUYD]LRQH�H�OD�JHVWLRQH�VR�
VWHQLELOH�GHOOH�ULVRUVH�QDWXUDOL��$QFKH�
QHOOH� QHXURVFLHQ]H�� O¶,$� VWD� DSUHQGR�
QXRYH�IURQWLHUH�QHO�FDPSR�GHOOH�LQWHU�
IDFFH� FHUYHOOR�FRPSXWHU� �%&,��� SHU�
PHWWHQGR�OD�FRPXQLFD]LRQH�GLUHWWD�WUD�
LO�FHUYHOOR�XPDQR�H�L�GLVSRVLWLYL�HVWHUQL�
JUD]LH�DOO¶XWLOL]]R�GL�DOJRULWPL�GL�0/�SHU�
GHFRGL¿FDUH� L�VHJQDOL�FHUHEUDOL�H� WUD�
GXUOL�LQ�FRPDQGL�SHU�FRQWUROODUH�SURWH�
VL�R�DOWUL�GLVSRVLWLYL�
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