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ซ

�ƀŚǌŇČ 3RVW � GRF UHVHDUFKHU DW &DVD3DJDQLQL � ,QIRPXV� ',%5,6� 8QLYHUVLW\ RI
*HQRD� 3K�'� LQ &RPSXWHU 6FLHQFH DQG 6\VWHPV (QJLQHHULQJ�
3V\FKRORJLVW� 0HPEHU RI WKH ,WDOLDQ $VVRFLDWLRQ IRU &RJQLWLYH 6FLHQFHV
�$,6&� DQG RI WKH $VVRFLDWLRQ IRU WKH $GYDQFHPHQW RI $IIHFWLYH
&RPSXWLQJ �$$$&�� 0DLQ UHVHDUFK LQWHUHVWV UHJDUG FRJQLWLYH
VHJPHQWDWLRQ� VRFLDO VLJQDO SURFHVVLQJ� QRQ�YHUEDO FRPPXQLFDWLRQ DQG
VRFLDO LQWHUDFWLRQ� .H\ VWUHQJWKV DUH WKHRU\�GULYHQ H[SHULPHQWDO GHVLJQ
DQG GDWD�VHW�FXUDWLRQ DQG DQQRWDWLRQ�
$XWKRU DQG HGLWRU IRU MRXUQDOV DQG FRQIHUHQFH SDSHUV� *UDQW ZULWHU�
/HFWXUHU DW 8QLYHUVLW\ RI *HQRD� 'LJLWDO +XPDQLWLHV 0DVWHUèV� &UHDWRU
DQG GHVLJQHU RI VFLHQWLĆF H[SODLQLQJ DFWLYLWLHV IRU FKLOGUHQ DQG \RXQJ
DGXOWV�

ซ

*ĆƜÿãƔıŚő
8QLYHUVLW\�RI�*HQRD���3K�'��LQ�&RPSXWHU�6FLHQFH�DQG�6\VWHPV
(QJLQHHULQJ

)LQDO�GLVVHUWDWLRQ��&(67���D�&RJQLWLYH�HYHQW�EDVHG�PRGHO�IRU�EHKDYLRU
VHJPHQWDWLRQ��7XWRU��*XDOWLHUR�9ROSH

8QLYHUVLW\�RI�7XULQ�å 3V\FKRORJ\�PDVWHUèV�GHJUHH� /0���
:,7+�0(5,7�$1'�63(&,$/�+212856���0,1'�6&,(1&(6�&855,&8/80

)LQDO�GLVVHUWDWLRQ��LQ�LWDOLDQ���ê0RUDO�(PRWLRQDO�$JHQW�0RGHO��VHFRQGD
YDOLGD]LRQH�H�SRVVLELOLW¢�GL�LQVLJKW�VXO�IXQ]LRQDPHQWR�PRUDOH�LQ�VHJXLWR�D
WUDXPD�FUDQLR�HQFHIDOLFRë��7XWRUV��0DULQD�=HWWLQ�DQG�5RVVDQD�'DPLDQR�

ซ

�ÿãĆČŏıÿ͓ČƹŽČƀıČőÿČ
3RVW�GRF�UHVHDUFKHU��&DVD3DJDQLQL���,QIR0XV��',%5,6��8QLYHUVLW\
RI�*HQRD�æ �������,Q�FRUVR
5(6($5&+�21�&2*1,7,9(�02'(/6�2)�(9(17�6(*0(17$7,21

0DLQ�UHVHDUFK�DUHDV��DXWRPDWHG�EHKDYLRU�VHJPHQWDWLRQ�PHWKRGRORJLHV
LQ�WKH�ĆHOG�RI�DIIHFWLYH�FRPSXWLQJ
2WKHU�UHVHDUFK�SURMHFWV��GLJLWDO�DQG�FRPSXWDWLRQDO�FRPPHQVDOLW\��VRFLDO
LQWHUDFWLRQ
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5HVHDUFK�DVVLVWDQW��'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��8QLYHUVLW\
RI�7XULQ�æ ����
5HVHDUFK�DVVLVWDQW�DW��&,50$�/DE��8QLYHUVLW\�RI�7XULQ�XQGHU�WKH�JXLGDQFH
RI�SURIHVVRU�5RVVDQD�'DPLDQR�DQG�SURIHVVRU�9LQFHQ]R�/RPEDUGR
5(6($5&+�21�'5$0$�$1127$7,21�$1'�21�63217$1(286
6(*0(17$7,21�2)�1$55$7,9(6

,QWHUQ��'HSDUWPHQW�RI�3V\FKRORJ\��8QLYHUVLW\�RI�7XULQ�æ ����
3V\FKRORJ\�,QWHUQVKLS�������KRXUV���'HSDUWPHQW�RI�3V\FKRORJ\�DQG
&RPSXWHU�VFLHQFH��6XSHUYLVRUV��SURIHVVRU�0DXUR�$GHQ]DWR�DQG
SURIHVVRU�5RVVDQD�'DPLDQR

0$,1�$&7,9,7,(6��9$/,'$7,21�2)�7+(�025$/�(027,21$/�$*(17�02'(/
$1'�(9$/8$7,21�:,7+�75$80$7,&�%5$,1�,1-85('�,1',9,'8$/6

ซ

¢ÿıČőƔıǌÿ͓ŽƀŚĆƜÿƔıŚő $XWKRU�DQG�FR�DXWKRU�RI�MRXUQDO�DQG�FRQIHUHQFH�SDSHUV��([SHULHQFH�ZLWK
RUJDQL]LQJ�VHPLQDUV�DQG�LQWHUQDWLRQDO�FRQIHUHQFH�ZRUNVKRSV��*UDQW�DQG
(8�SURMHFW�ZULWLQJ�H[SHUWLVH�

7$/.6�$1'�6(0,1$56

7LPH�SHUFHSWLRQ�LQ�KXPDQV�DQG�PDFKLQHV ���������8QLYHUVLW\ RI�%RORJQD�
5HVHDUFK�FHQWHU�.QRZOHGJH�DQG�&RJQLWLRQ��VHPLQDU

,QGRYLQD�FKL�YLHQH�D�FHQD����������'LJLWDO�&RPPHQVDOLW\�H�VDOXWH�
6DSLHQ]D�8QLYHUVLW\�RI�5RPH

)RRG�DV�D�VRFLDO�ERQG����������$QQXDO�81(6&2�&KDLU�LQ�:RUOG�)RRG
6\VWHPV�V\PSRVLXP

&RPSXWDWLRQDO�FRPPHQVDOLW\��RQOLQH�PHDOV�DQG�VRFLDO�LQWHUDFWLRQV
�������3KG�VHPLQDU��8QLYHUVLW\�RI�*HQRD

$Q�HPRWLRQDO�DJHQW�IRU�PRUDO�LPSDLUPHQW�UHKDELOLWDWLRQ�LQ�7%,�SDWLHQWV
�������VHPLQDU�DW�(PRWLRQ�RULHQWHG�V\VWHPV�FRXUVH��8QLYHUVLW\�RI�7XULQ

)RRG�VLJQDO�SURFHVVLQJ��,QVSLUDWLRQDO�WDON�DW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ
$GYDQFHG�9LVXDO�,QWHUIDFHV��&DVWLJOLRQH�GHOOD�3HVFDLD�������

/D�VHJPHQWD]LRQH�GHJOL�HYHQWL��������&DVD3DJDQLQL���,QIR0XV�5HVHDUFK
VHPLQDU

&21)(5(1&(�3$3(56

&HFFDOGL��(���	�9ROSH��*���������6HSWHPEHU���7RZDUGV�D�FRJQLWLYH�LQVSLUHG
DXWRPDWLF�XQLWL]LQJ�WHFKQLTXH��D�IHDVLELOLW\�VWXG\��,Q�3URFHHGLQJV�RI�WKH
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$GYDQFHG�9LVXDO�,QWHUIDFHV��SS�������

&HFFDOGL��(���9ROSH��*���������ê&RJQLWLYH�LQVSLUHG�XQLWL]LQJ��D�FDVH�VWXG\�LQ
SXEOLF�VSHDNLQJ�SHUIRUPDQFH�DQQRWDWLRQë�������$,6&�&RQIHUHQFH�
3DUPD���SRVWSRQHG�WR������

&HFFDOGL��(���9ROSH��*���������ê7RZDUGV�D�FRJQLWLYH�LQVSLUHG�DXWRPDWLF
XQLWL]LQJ�WHFKQLTXH��D�IHDVLELOLW\�VWXG\ë��,QWHUQDWLRQDO�&RQIHUHQFH�RQ
$GYDQFHG�9LVXDO�,QWHUIDFHV��,VFKLD�������
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&HFFDOGL��(���/HKPDQQ�:LOOHQEURFN��1���9ROWD��(���&KHWRXDQL��0���9ROSH��*��
DQG�9DUQL��*���������ê7KH�LVVXH�RI�XQLWL]LQJ��WRZDUGV�D�PXOWLGLVFLSOLQDU\
DSSURDFKë�������$,6&�&RQIHUHQFH��5RPH�

%DVVDQR��&���%DOOHVWLQ��*���&HFFDOGL��(���/DUUDGHW��)��,���0DQFLQL��0���9ROWD��(��
	�1LHZLDGRPVNL��5����������$�95�JDPH�EDVHG�V\VWHP�IRU�PXOWLPRGDO
HPRWLRQ�GDWD�FROOHFWLRQ��,Q�0RWLRQ��,QWHUDFWLRQ�DQG�*DPHV��SS�������

&HFFDOGL��(���/HKPDQQ�:LOOHQEURFN��1���9ROWD��(���&KHWRXDQL��0���9ROSH��*��
DQG�9DUQL��*���������ê+RZ�XQLWL]LQJ�DIIHFWV�DQQRWDWLRQ�RI�FRKHVLRQ�������
�WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$IIHFWLYH�&RPSXWLQJ�DQG�,QWHOOLJHQW
,QWHUDFWLRQ��$&,,���&DPEULGJH��8QLWHG�.LQJGRP��������SS�������GRL�
���������$&,,��������������
'DQLOR��&���5REHUWR��%���/RPEDUGR��9���	�(OHRQRUD��&����������$XWRPDWLF
5HFRJQLWLRQ�RI�1DUUDWLYH�'UDPD�XQLWV��D�VWUXFWXUHG�OHDUQLQJ�DSSURDFK��,Q
7H[W�6WRU\������6HFRQG�:RUNVKRS�RQ�1DUUDWLYH�([WUDFWLRQ�)URP�7H[WV
�9RO��������SS����������&(85�:6��RUJ

&HFFDOGL��(���9ROSH��*���������7KH�UROH�RI�HPRWLRQ�LQ�PRYHPHQW
VHJPHQWDWLRQ��'RFWRUDO�&RQVRUWLXP�SDSHU�DW�02&2���WK�,QWHUQDWLRQDO
&RQIHUHQFH�RQ�0RYHPHQW�DQG�&RPSXWLQJ

2EULVW��0���0DUWL��3���9HODVFR��&���<XQZH��7���1DUXPL��7���+ROWHQ�0ROOHU��1��
<RXVVHI��-���9HVHONRY��.���7KDQK�9L��&���%ULDQ]D��*���6XEUDPDQLD��6���'H
5XVVLV��/���*HRUJLDGLV��3���,QDPL��0���(UQVW��-���*D\OHU��7���0DQFLQL��0��
$QGULHQNR��1���0RUFK��$���3DSDJHRUJLRX��+���1RUPDQ��.���&HFFDOGL��(��
:LQFNOHU��0���6DQWRUR��&���9ROSH��*�
KWWSV���DFP�IFD�RUJ������������IXWXUH�RI�FRPSXWLQJ�IRRG��PDQLIHVWR�
&HFFDOGL��(���'DPLDQR��5���/RPEDUGR��9����������,QVLJKWV�RQ�(YHQW
6HJPHQWDWLRQ��D�FDVH�VWXG\�LQ�GUDPD�DQQRWDWLRQ����WK�$QQXDO
&RQIHUHQFH�RI�WKH�,WDOLDQ�$VVRFLDWLRQ�IRU�&RJQLWLYH�6FLHQFHV��$,6&�

&HFFDOGL��(���%DWWDJOLQR��&���'DPLDQR��5���*DOHWWR��9���	�=HWWLQ��0���������
0RGHOLQJ�(PRWLRQ�8QGHUVWDQGLQJ�LQ�6WRULHV��,QVLJKWV�IURP�7UDXPDWLF
%UDLQ�,QMXUHG�3DWLHQWV��,Q�$,&��SS���������

'DPLDQR��5���%DWWDJOLQR��&���&HFFDOGL��(���*DOHWWR��9���	�=HWWLQ��0��0RUDO
(PRWLRQDO�$JHQW�0RGHO��VHFRQGD�YDOXWD]LRQH�FRQ�SD]LHQWL�FRQ�HVLWL�GL
WUDXPD�FUDQLR�HQFHIDOLFR��GDWL�SUHOLPLQDUL�H�SURVSHWWLYH�IXWXUH�
$SSUHQGLPHQWR��FRJQL]LRQH�H�WHFQRORJLD�����

-2851$/�3$3(56

0DPDQ��/���&HFFDOGL��(���/HKPDQQ�:LOOHQEURFN��1���/LNIRUPDQ�6XOHP��/��
&KHWRXDQL��0���9ROSH��*��DQG�9DUQL��*���������*$0(�21��$�0XOWLPRGDO
'DWDVHW�IRU�&RKHVLRQ�DQG�*URXS�$QDO\VLV��,(((�$FFHVV��LQ�SULQW�

&HFFDOGL��(���'DPLDQR��5���%DWWDJOLQR��&���*$/(772��9���	�=HWWLQ��0���������
$Q�HPRWLRQDO�DJHQW�IRU�PRUDO�LPSDLUPHQW�UHKDELOLWDWLRQ�LQ�7%,�SDWLHQWV�
)URQWLHUV�LQ�3V\FKRORJ\�����������

1LHZLDGRPVNL��5���&HFFDOGL��(���+XLVPDQ��*���9ROSH��*���	�0DQFLQL��0�
��������&RPSXWDWLRQDO�&RPPHQVDOLW\��IURP�WKHRULHV�WR�FRPSXWDWLRQDO
PRGHOV�IRU�VRFLDO�IRRG�SUHSDUDWLRQ�DQG�FRQVXPSWLRQ�LQ�+&,��)URQWLHUV�LQ
5RERWLFV�DQG�$,����������



3267(56

&HFFDOGL��(���9ROSH��*���������(YHQW�6HJPHQWDWLRQ�7KHRU\�IRU�PRYHPHQW
DQDO\VLV��DQ�LQWHUGLVFLSOLQDU\�DSSURDFK��$,6&�PLGWHUP�FRQIHUHQFH�
*HQRYD�������-XQH������

9ROWD��(���&HFFDOGL��(���9ROSH��*���������0XOWLPRGDO�H[HUJDPHV��FDVH
VWXGLHV�LQ�SHGLDWULF�UHKDELOLWDWLRQ��0HH7R�å�)URP�PRYLQJ�ERGLHV�WR
LQWHUDFWLYH�PLQGV�7XULQ�
,WDO\��0D\����å���������

&21)(5(1&(�352&((',1*6

,&0,�������VW�:RUNVKRS�RQ�0XOWL�VFDOH�0RYHPHQW�7HFKQRORJLHV�
RUJDQL]]DWRUH�-RXUQDO�RI�&RJQLWLYH�3V\FKRORJ\

02&2���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�0RYHPHQW�DQG�&RPSXWLQJ

02&2���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�0RYHPHQW�DQG�&RPSXWLQJ

(8523($1�352-(&76

*UDQW��SURSRVDO�DQG�GHOLYHUDEOHV�ZULWLQJ��SURMHFW�PHHWLQJV�RUJDQL]DWLRQ�
PDQDJHPHQW�VXSSRUW

(8�)(7�(QWL0HPHQW��SURSRVDO�ZULWLQJ�DQG�PDQDJHPHQW�VXSSRUW

(8�)(7�)RRG�$W��UHMHFWHG���SURSRVDO�ZULWLQJ

+25,=21�5,$�$HROLDQ��SURSRVDO�ZULWLQJ

ซ

¢ČƀƳıÿČ
5HYLHZHU��)URQWLHUV�LQ�3V\FKRORJ\

5HYLHZHU��,(((�$FFHVV

5HYLHZHU��$&0�,&0,�������������������

5HYLHZHU��$&0�$&,,�������������



ซ

Č̄ãÿĬıőĥ
/HFWXUHU�LQ�&RPSXWHU�9LVLRQ��'LJLWDO�+XPDQLWLHV�PDVWHUèV�GHJUHH�
',%5,6��8QLYHUVLW\�RI�*HQRD

7HDFKLQJ�DVVLVWDQW�LQ�3HUIRUPDWLYH�$UWV��'LJLWDO�+XPDQLWLHV�PDVWHUèV
GHJUHH��',%5,6��8QLYHUVLW\�RI�*HQRD

&RPSXWHU�VFLHQFH�H7XWRU��&RJQLWLYH�WHFKQRORJLHV�EDFKHORU�GHJUHH�
8QLYHUVLW\�RI�7UHQWR

&RPSXWHU�VFLHQFH�7XWRU��(GXFDWLRQDO�6FLHQFH�EDFKHORU�GHJUHH��8QLYHUVLW\
RI�*HQRD

&RPSXWHU�VFLHQFH�WHDFKLQJ�DVVLVWDQW��(GXFDWLRQDO�6FLHQFH�EDFKHORU
GHJUHH��8QLYHUVLW\�RI�*HQRD

ซ

$ıƈƈČŏıőãƔıŚő
'LVVHPLQDWLRQ�DFWLYLWLHV�DQG�HYHQWV�GHVLJQ�DQG�RUJDQL]DWLRQ

&21)(5(1&(6�$1'�:25.6+236�25*$1,=$7,21

&$76��,&0,�����YLUWXDO�ZRUNVKRS

�VW�(QWL0HPHQW�ZRUNVKRS�RQ�0XOWL�7LPH�6FDOH�0RYHPHQW�7HFKQRORJLHV�
,&0,�����YLUWXDO�ZRUNVKRS

02&2���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�0RYHPHQW�DQG�&RPSXWLQJ�
FRQIHUHQFH�DW�&DVD3DJDQLQL���,QIR0XV

6&,(1&(�/($51,1*�$&7,9,7,(6�'(6,*1

0RYH�\RXU�PLQG���)HVWLYDO�GHOOD�6FLHQ]D��*HQRYD������

0LVVLRQ��,P�SRVVLEOH���)HVWLYDO�GHOOD�6FLHQ]D��*HQRYD������

7XWWL�SHU�XQR��XQ�JUXSSR�SHU�WXWWL���)HVWLYDO�GHOOD�6FLHQ]D��*HQRYD������

7LHQL�LO�WHPSR����)HVWLYDO�GHOOD�6FLHQ]D��*HQRYD������



ซ

ÎŚƀńıőĥ͓ČƹŽČƀıČőÿČ
̻ƈČŇČÿƔČĆ̼ 6FLHQWLĆF�H[SODLQHU��$VVRFLD]LRQH�)HVWLYDO�GHOOD�6FLHQ]D��*HQRD�æ

�������RQJRLQJ

7RXU�JXLGH�IRU�VFLHQWLĆF�DFWLYLWLHV�DQG�LQWHUDFWLYH�H[KLELWLRQV

6FLHQWLĆF�H[SODLQHU��;Nª��LO�/DERUDWRULR�GHOOD�FXULRVLW¢��7XULQ�æ
����

7RXU�JXLGH�IRU�VFLHQWLĆF�DFWLYLWLHV�DQG�LQWHUDFWLYH�H[KLELWLRQV

6RFLDO�ZRUNHU��&HQWUR�6WXGL�6HUHQR�5HJLV��7XULQ�æ������������

5HVHDUFK�DQG�LQWHUYHQWLRQ�SURMHFW�RQ�RQOLQH�KDWH�VSHHFK

ซ

�ŚƜƀƈČƈ͓ãőĆ͓ƈÿĬŚŚŇƈ
̻ƈČŇČÿƔČĆ̼

&RPSXWHU�VFLHQFH�IRU�WHDFKLQJ�DQG�VFLHQFH�OHDUQLQJ��',%5,6��8QLYHUVLW\
RI�*HQRD

7KHDWULFDO�WHFKQLTXHV�IRU�VFLHQWLĆF�SUHVHQWDWLRQ��',%5,6��8QLYHUVLW\�RI
*HQRD

6HQWL�FKL�SDUOD��3XEOLF�VSHDNLQJ�IRU�FRQIHUHQFH�SUHVHQWDWLRQ��)X]]\
EUDLQV��)ORUHQFH

'HVLJQLQJ�GLGDFWLF�DFWLYLWLHV��)UDPH��7XULQ

,QWHUQDWLRQDO�6XPPHU�6FKRRO�LQ�$IIHFWLYH�6FLHQFHV��,66$6��8QLYHUVLW\�RI
*HQHYD��6ZLW]HUODQG

$$$&�$IIHFWLYH�&RPSXWLQJ�DQG�6RFLDO�6LJQDO�3URFHVVLQJ�:LQWHU�6FKRRO�
78�'HOIW��1HWKHUODQGV



ซ

¢ńıŇŇƈ
62)7�6.,//6

,QWHUGLVFLSOLQDU\�WHDP�ZRUN

352*5$00,1*

%DVLF��&����3\WKRQ��(\HV:HE���[PO�DQG�FVV�

$QQRWDWLRQ�WRROV

2IĆFH��/DWH[�DQG�*RRJOH�VXLWH

/$1*8$*(6

(QJOLVK��,(/76�EDQG�����JHQHUDO�XQGHUVWDQGLQJ�RI�&DVWHOODQ��&DWDODQ�DQG
)UHQFK��,WDOLDQ�QDWLYH�VSHDNHU�

Eleonora Ceccaldi
Genova, 27 Maggio 2022




