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9HQJRQR�ULSRUWDWL�L�ULVXOWDWL�GL�XQD�VSHULPHQWD]LRQH�ELHQQDOH�������������DYHQWH�FRPH�RJJHWWR�
OD�GLIHVD�GHOOD�FROWXUD�GHO�ULVR�GDO�EUXVRQH��FKH�q�FDXVDWR�GD�3\ULFXODULD�JULVHD��,O�EUXVRQH�q�OD�
SL��JUDYH�PDODWWLD�D�OLYHOOR�PRQGLDOH�GHO�ULVR�HG�LO�IXQJLFLGD�FKLDYH�SHU�LO�VXR�FRQWUROOR�q�VWDWR�
ILQR� DO� ����� LO� WULFLFOD]ROR�� FKH�QHO� ����� q� VWDWR� UHYRFDWR� D� OLYHOOR�8(�� /H�SURYH� VRQR� VWDWH�
FRQGRWWH� LQ� SURYLQFLD� GL� )HUUDUD� LQ� XQD� ]RQD� WLSLFD� GL� FROWLYD]LRQH� GHO� ULVR�� 1HOOD� SURYD�
FRQGRWWD�QHO�������q�VWDWD�FRQIHUPDWD�O¶HOHYDWD�HIILFDFLD�GL�WULFLFOD]ROR��/D�SURYD�GHO������KD�
HYLGHQ]LDWR�FKH��LQ�FRQGL]LRQL�GL�PHGLD�SUHVVLRQH�LQIHWWLYD��L�IXQJLFLGL�DSSDUWHQHQWL�DOOD�FODVVH�
FKLPLFD� GHOOH� VWURELOXULQH�� VRQR� DQFRUD� LQ� JUDGR� GL� FRQWHQHUH� HIILFDFHPHQWH� LO� SDWRJHQR��
LQWHUHVVDQWH�� DQFKH� VH� GD� FRQIHUPDUH� XOWHULRUPHQWH�� ULVXOWD� HVVHUH� O¶LPSLHJR� GHO� PRGHOOR�
SUHYLVLRQDOH�� FKH� KD� FRQVHQWLWR� XQ� RWWLPDOH� SRVL]LRQDPHQWR� GHOO¶LQWHUYHQWR�� $QFRUD� GD�
DSSURIRQGLUH�ULVXOWD�OD�YDOXWD]LRQH�GHOOD�HIILFDFLD�H�VRVWHQLELOLWj�GL�LPSLHJR�GL�SURGRWWL�XWLOL�SHU�
LO� ELR�FRQWUROOR�GHO� SDWRJHQR� TXDOL� ELRVWLPRODQWL�� HOLFLWRUL� H� VLOLFLR�� DQFKH� VH� L� SULPL� ULVXOWDWL�
RWWHQXWL�VHPEUHUHEEHUR�HVVHUH�LQWHUHVVDQWL��
3DUROH�FKLDYH��IXQJLFLGL��PRGHOOL�SUHYLVLRQDOL�
�
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7KH�UHVXOWV�RI�D�WZR�\HDU�WULDO�LQ�ULFH�EODVW�GLVHDVH�FRQWURO�������������DUH�UHSRUWHG��5LFH�EODVW�
LV� FDXVHG� E\�3\ULFXODULD� JULVHD�� 5LFH� EODVW� LV� WKH� ZRUOG
V�PRVW� VHULRXV� ULFH� GLVHDVH� DQG� WKH�
PRVW�LPSRUWDQW�IXQJLFLGH�XVHG�IRU�LWV�FRQWURO�ZDV�WULF\FOD]ROH�XS�WR�������DV�LW�ZDV�DEROLVKHG�
LQ������DW�(8�OHYHO��7ULDOV�ZHUH�FDUULHG�RXW�LQ�D�W\SLFDO�DUHD�RI�ULFH�FXOWLYDWLRQ��)HUUDUD��7KH�
����� WULDO� FRQILUPHG� WKH�KLJK�HIILFDF\� OHYHO�RI� WULFLFOD]ROH��7KH������ WULDO� VKRZHG� WKDW�HYHQ�
ZLWK�D�PHGLXP�GLVHDVH�SUHVVXUH�4R,� IXQJLFLGHV� DUH� VWLOO� FDSDEOH�RI�FRQWUROOLQJ� WKH�SDWKRJHQ�
HIIHFWLYHO\�� WKH� XVH� RI� D� IRUHFDVWLQJ� PRGHO� SHUPLWWHG� WKH� FRUUHFW� DSSOLFDWLRQ� RI� FKHPLFDOV��
0RUHRYHU�� WKH� HIILFDF\� DQG� VXVWDLQDELOLW\�RI� XVHIXO� SURGXFWV� IRU� ELR�FRQWURO� RI� WKH�SDWKRJHQ�
VXFK�DV�ELRVWLPXODQWV�� HOLFLWRUV� DQG�VLOLFRQ�ZHUH�DOVR�HYDOXDWHG�DQG� WKH� ILUVW� UHVXOWV�REWDLQHG�
VHHP�WR�EH�SURPLVLQJ��
.H\ZRUGV��QHFN�EODVW��IRUHFDVWLQJ�PRGHOV��IXQJLFLGHV�
�

,1752'8=,21(�
,O� EUXVRQH� q� OD� SL�� LPSRUWDQWH� PDODWWLD� GHOOD� FROWXUD� GHO� ULVR� D� OLYHOOR� PRQGLDOH�� (VVR� q�

FDXVDWR� GD� 3\ULFXODULD� JULVHD� �&RRNH�� 6DFFDUGR�� FKH� UDSSUHVHQWD� OD� IRUPD� DQDPRUID� GHO�
SDWRJHQR� PHQWUH� OD� IRUPD� WHOHRPRUID� q� 0DJQDSRUWKH� JULVHD� �7�7�� +HEHUW�� <DHJDVKL� 	�
8GDJDZD��FKH�SHUz�QRQ�VL�WURYD�LQ�QDWXUD�QHJOL�DPELHQWL�LWDOLDQL��3LFFR�HW�DO����������



3��JULVHD�VL�FDUDWWHUL]]D�SHU�XQ¶HOHYDWD�FDSDFLWj�LQIHWWLYD��WUDPLWH�DHURGLVSHUVLRQH�GHL�FRQLGL��
H�� XQD� YROWD� UDJJLXQWD� OD� VXSHUILFLH� IRJOLDUH� HG� LQ� SUHVHQ]D� GL� DGHJXDWH� FRQGL]LRQL� GL�
WHPSHUDWXUD�H�EDJQDWXUD��SHQHWUD�DWWLYDPHQWH�DOO¶LQWHUQR�GHOOH�FHOOXOH�GHO�PHVRILOOR�IRJOLDUH���
,O�EUXVRQH�GHO�ULVR�q�XQD�PDODWWLD�´QHFURWRVVLFD´�LQ�TXDQWR�OH�FHOOXOH�GHL�WHVVXWL�LQYDVL�VRQR�

UDSLGDPHQWH�GLVWUXWWH�HG�LO�SDWRJHQR�q�LQ�JUDGR�GL�XWLOL]]DUH�LO�PDWHULDOH�FHOOXODUH�SHU�OH�SURSULH�
DWWLYLWj� WURILFKH�� OD� GLVWUX]LRQH� GHOOH� FHOOXOH� q� GRYXWD� DG� DOWHUD]LRQL� GHOOD� SHUPHDELOLWj� GHOOH�
PHPEUDQH�FHOOXODUL�GRYXWH�DOO¶D]LRQH�GL�VRVWDQ]H�WRVVLFKH��SLULFXODULQD�H�DFLGR�DOID�SLFROLQLFR��
SURGRWWH� GDO� PLFHOLR� GHO� SDWRJHQR� H� DG� RFFOXVLRQH� GHL� PHULVWHPL� H� SDUHQFKLPL� GHOOH� IRJOLH�
�3LFFR�HW�DO����������
/¶DWWDFFR�GHO�SDWRJHQR�SXz�DYYHQLUH�VX�WXWWH�OH�SDUWL�GHOOD�SLDQWD�FRPH�QRGL��IRJOLH�H�FXOPR��

,� PDJJLRUL� GDQQL� SHUz� VL� KDQQR� DOORUFKq� LO� IXQJR� FROSLVFH� LO� QRGR� SDQLFXODUH� H� OD� EDVH� GHO�
SDQLFROR�SURYRFDQGRQH�LO�FRPSOHWR�GLVVHFFDPHQWR�QRWR�FRQ�LO�QRPH�VLQWRPDWRORJLFR�GHO�³PDO�
GHO�FROOR´��5HJLRQH�/RPEDUGLD�±�6HUYL]LR�)LWRVDQLWDULR��������ZZZ�LUUL�RUJ���
$OWUL�HOHPHQWL�LPSRUWDQWL�SHU�LO�YHULILFDUVL�GHOOH�LQIH]LRQL�VRQR�L�SDUDPHWUL�FOLPDWLFL�TXDOL�DG�

HVHPSLR� OD� EDJQDWXUD� IRJOLDUH� ������� RUH� GL� EDJQDWXUD� D� FDXVD� GL� SLRJJLD� R� UXJLDGD���
WHPSHUDWXUH�PHGLH�GL��������&�H�XPLGLWj�UHODWLYD�GHO����������
7DOL�DVSHWWL��LQ�DVVRFLD]LRQH�DOOH�GLQDPLFKH�GL�DHURGLVSHUVLRQH�GHL�FRQLGL�GHO�SDWRJHQR�H�GHO�

UHODWLYR�PRQLWRUDJJLR�GHO�YROR�PHGLDQWH�FDSWDVSRUH��FRVWXLWXLVFRQR�� LQVLHPH�DOOD�SUHVHQ]D�GL�
³FDPSL� VSLD´�� HOHPHQWL� GL� IRQGDPHQWDOH� LPSRUWDQ]D� SHU� OD� GHILQL]LRQH� GHO� ULVFKLR� H� JUDYLWj�
GHOOD� PDODWWLD� PHGLDQWH� O¶LPSLHJR� GL� PRGHOOL� SUHYLVLRQDOL� �5HJLRQH� /RPEDUGLD� ±� 6HUYL]LR�
)LWRVDQLWDULR��������ZZZ�ULVRLWDOLDQR�HX��%LORQL�HW�DO����������
,O� IXQJLFLGD� SL�� DPSLDPHQWH� LPSLHJDWR� DQFKH� D� OLYHOOR� PRQGLDOH� 3HU� LO� FRQWUROOR� GHOOD�

PDODWWLD�� q� VWDWR� LO� WULFLFOD]ROR� UHODWLYDPHQWH� DO� TXDOH� WXWWDYLD� OD� &RPPLVVLRQH� (XURSHD� KD�
HPDQDWR� LO� 5HJRODPHQWR� GL� (VHFX]LRQH� 8(� ��������� FKH� KD� ILVVDWR�� FRQ� GHFRUUHQ]D�
������������XQ�QXRYR�/05�GHO�SULQFLSLR�DWWLYR�QHO�ULVR�FKH�SDVVD�GD���PJ�NJ�D������PJ�NJ��
4XHVWD� QXRYD� GLVFLSOLQD� GHL� UHVLGXL� VHJXH� LO� 5HJRODPHQWR� 8(� ���������� GHO� ��� RWWREUH�

������ FRQFHUQHQWH� OD� QRQ� DSSURYD]LRQH� QHOO¶DPELWR� GHL� 3DHVL� 8(� GHOOD� VRVWDQ]D� DWWLYD� FRQ�
FRQVHJXHQWH�UHYRFD�GHL�IRUPXODWL�FRQWHQHQWL�WULFLFOD]ROR��ZZZ��ULVRLWDOLDQR�HX���
7DOH� QRUPDWLYD�KD� FRPSRUWDWR�GL� IDWWR� OD�PDQFDQ]D�GHO� WULFLFOD]ROR�SHU� LPSLHJR�GHOO¶DQQR�

������ SRQHQGR� LQ� HYLGHQ]D� SUREOHPDWLFKH� GL� WLSR� ILWRLDWULFR� UHODWLYH� DOOD� SRVVLELOLWj� GL�
LPSRVWDUH�RSSRUWXQH�HG�HIILFDFL�VWUDWHJLH�GL�GLIHVD�LPSLHJDQGR�IRUPXODWL�DOWHUQDWLYL��
/¶DVSHWWR�VRSUD�ULSRUWDWR�ULYHVWH�XQD�QRWHYROH�LPSRUWDQ]D�GDO�SXQWR�GL�YLVWD�RSHUDWLYR�H�KD�

FRVWLWXLWR� OR� VFRSR� SULQFLSDOH� GHOOD� VSHULPHQWD]LRQH� HVHJXLWD� QHO� ����� DYHQWH� OR� VFRSR� GL�
YDOXWDUH�O¶HIILFDFLD�GL�IXQJLFLGL�DOWHUQDWLYL�DO�WULFLFOD]ROR��
8Q� XOWHULRUH� REELHWWLYR� GHOOD� SURYD� HUD� OD� YHULILFD� H� YDOLGD]LRQH� LQ� YLD� SUHOLPLQDUH� GL� XQ�

PRGHOOR� SUHYLVLRQDOH� IRUQLWR� GDO� 6HUYL]LR� )LWRVDQLWDULR� GHOOD� 5HJLRQH� (PLOLD�5RPDJQD� �GDWL�
QRQ�SXEEOLFDWL���

�
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,�PDWHULDOL�H�PHWRGL�VRQR�ULSRUWDWL�LQ�WDEHOOD����
3HU� TXDQWR� ULJXDUGD� L� IXQJLFLGL� LQ� SURYD� �WDEHOOD� ��� VRQR� VWDWL� LPSLHJDWL� SULQFLSL� DWWLYL�

DSSDUWHQHQWL� DOOD� FODVVH� FKLPLFD� GHJOL� ,%(� �WULFLFOD]ROR� ±� VROR� SURYD� ������� VWURELOXULQH� H�
]ROIR��
,QWHUHVVDQWH�ULJXDUGR�DOOR�]ROIR�ULVXOWD�HVVHUH�OR�VWXGLR�GHOO¶HIIHWWR�ILRWRLDWULFR��SURYD�������

GHOOD�PLVFHOD�FRQ� VRVWDQ]H�GLYHUVH� �ELRVWLPRODQWL�� HOLFLWRUL� GLIHVH�H�PLFURHOHPHQWL�� �%XJLDQL��
������FKH�SRWUHEEHUR�FRVWLWXLUH��GRSR�DYHUH�YDOXWDWR�H�YHULILFDWR�OD�ORUR�HIIHWWLYD�HIILFDFLD��XQ�
JUXSSR�GL�VRVWDQ]H�LGRQHH�DL�ILQL��GL�XQ�ELR�FRQWUROOR�GL�3��JULVHD�GD�LPSLHJDUH�LQ�DVVRFLD]LRQH�
D� IXQJLFLGL� FRQYHQ]LRQDOL� GRWDWL� GL� XQ� VRGGLVIDFHQWH� DVSHWWR� HFR�WRVVLFRORJLFR� DO� ILQH� GL�
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RWWLPL]]DUH�H�UD]LRQDOL]]DUH�OD�GLIHVD�ILWRVDQLWDULD�GHOOD�FROWXUD��$�TXHVWR�ULJXDUGR�q�VWDWR�SRL�
LPSLHJDWR�QHOOD�SURYD������DQFKH�XQ�IRPXODWR�FRQWHQHQWH�DFLGR�PRQR�VLOLFLFR�FKH��GD�UHFHQWL�
VWXGL��3LFFR�HW�DO���������VHPEUHUHEEH�HVVHUH�GLUHWWDPHQWH�FRUUHODWR�QHL�PHFFDQLVPL�GL�GLIHVD�
PHVVL�LQ�DWWR�GDOOD�SLDQWD�SHU�FRQWUDVWDUH�O¶LQL]LR�GHO�SURFHVVR�GL�SDWRJHQHVL��
$OOR�VFRSR�GL�UD]LRQDOL]]DUH�OD�GLIHVD�GHOOD�FROWXUD�VHPSUH�QHOOD�SURYD������q�VWDWD�LQVHULWD�

XQD�WHVL�FKH�SUHYHGHYD�O¶XQLFR�LQWHUYHQWR�FRQ�D]R[\VWURELQ���GLIHQRFRQD]ROR�HVHJXLWR�VHFRQGR�
OD� WHPSLVWLFD� VXJJHULWD� GD� XQ� PRGHOOR� SUHYLVLRQDOH� IRUQLWR� GDO� 6HUYL]LR� )LWRVDQLWDULR� GHOOD�
5HJLRQH�(PLOLD�5RPDJQD��GDWL�QRQ�SXEEOLFDWL���
,Q�WDEHOOD���YHQJRQR�ULSRUWDWL�L�GLYHUVL�IXQJLFLGL��H�UHODWLYH�WHPSLVWLFKH�GL�LPSLHJR��LPSLHJDWL�

QHO�ELHQQLR�GL�SURYH��
�
7DEHOOD����&DUDWWHULVWLFKH�GHOOD�SURYD�

� $QQR������ $QQR������

/RFDOLWj� /DJRVDQWR��)(��
&Y� .DUQDN��

'DWD�VHPLQD� ����� �����
6FKHPD�VSHULPHQWDOH� %ORFFR�UDQGRPL]]DWR����UHSOLFKH�WHVL�
'LPHQVLRQH�SDUFHOOH� /DUJKH]]D���P��OXQJKH]]D���P��SDUL�D����PT�SDUFHOOD��
$WWUH]]DWXUD�LPSLHJDWD� 0RWRSRPSD�VSDOOHJJLDWD�+RQGD�:-5����

9ROXPH� ����/�KD�

$QDOLVL�PLFRORJLFD� /DERUDWRULR�GL�PLFRORJLD�6HUYL]LR�)LWRVDQLWDULR�5HJLRQH�
(PLOLD���5RPDJQD�

7LSRORJLD�ULOLHYL� )RJOLH��6HYHULWj�±�,QFLGHQ]D�PDODWWLD�
3DQLFROL��,QFLGHQ]D�GHOOD�PDODWWLD��PDO�GHO�FROOR��

'DWH�ULOLHYL� ���������� �����������
�
7DEHOOD����)XQJLFLGL�LPSLHJDWL�QHOOH�SURYH�

3ULQFLSLR�DWWLYR� )RUPXODWR�FRPP�� )RUPXOD]�� &RQFHQWUD]LRQH�GL�
S�D��

7ULFLFOD]ROR� %HDP���� 3%� ����J�NJ�
3LFR[\VWURELQ� $FDQWR� 6&� ����J�/�
$]R[\VWURELQ���GLIHQRFRQD]ROR� $PLVWDU�7RS� 6&� ����J�/�������J�/�
=ROIR� 7KLRSURQ� 6/� ����J�/�
=ROIR���ELRVWLPRODQWH� 7KLRSURQ���7U\P� 6/���6/� ����J�/�����
=ROIR���HOLFLWRUH�� 7KLRSURQ���,ELVFR� 6/���6/� ����J�/��������J�/�
=ROIR���PLFURHOHOHPHQWL� 7KLRSURQ���6LOWRS� 6/���6/� ����J�/�����
%LRVWLPRODQWH�D�EDVH�GL�HVWUDWWL�YHJHWDOL�H�PLFUR�HOHPHQWL��%RUR��������0DQJDQHVH��������=LQFR��������
�&26�2*$��FKLWR�ROLJRVDFFDULGL��ROLJR�JDODWXURQLGL�������J�/��DJURIDUPDFR�QRQ�UHJLVWUDWR�VX�ULVR�
�0LVFHOD�IOXLGD�GL�PLFURHOHPHQWL�%RUR��������&X��������=LQFR��������0ROLEGHQR��������FRQWHQHQWH�
$FLGR�PRQR�VLOLFLFR��026$��
�



7DEHOOD����7HPSLVWLFD�GHJOL�LQWHUYHQWL�QHO�ELHQQLR�GL�SURYH�
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7UDWW��&�
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7ULFLFOD]ROR� �� [� �� �� ��

3LFR[\VWURELQ� �� [� �� [� ��

$]R[\VWURELQ���GLIHQRFRQD]ROR�� �� [� �� [� ��

$]R[\VWURELQ���GLIHQRFRQD]ROR� �� �� ,QWHUYHQWR�GD�PRGHOOR�SUHYLVLRQDOH�
����

$]R[\VWURELQ���GLIHQRFRQD]ROR� �� �� [� [� ��

=ROIR� [� [� [� [� ��

=ROIR���ELRVWLPRODQWH� �� �� [� [� ��

=ROIR���HOLFLWRUH�GLIHVH� �� �� [� [� ��

=ROIR���HOLFLWRUH�GLIHVH� �� �� [� [� ��

(OLFLWRUH�GLIHVH� �� �� �� �� [�

=ROIR���PLFURHOHPHQWL� �� �� [� [� ��
�
�

5,68/7$7,���
3URYD������
���,�ULVXOWDWL�GHOOD�SURYD�FRQGRWWD�QHO������VRQR�ULSRUWDWL�QHOOD�WDEHOOD����
���5LOLHYL�VXOOH�IRJOLH�
1HO� FRUVR� GHL� ULOLHYL� QRQ� VRQR� HPHUVH� GLIIHUHQ]H� VLJQLILFDWLYH� WUD� OH� WHVL� LQ� SURYD�� ,O�

IRUPXODWR� WULFLFOD]ROR� VHPEUHUHEEH� SRWHU� JDUDQWLUH� OLYHOOL� HIILFDFLD� VROR� WHQGHQ]LDOPHQWH�
VXSHULRUL��1HVVXQD�GLIIHUHQ]D�VLJQLILFDWLYD�q�HPHUVD�GDOOD�GRSSLD�DSSOLFD]LRQH�FRQ�]ROIR��
�
���5LOLHYL�VXO�PDO�GHO�FROOR�
'DOO¶DQDOLVL�GHL�ULVXOWDWL�VHPEUHUHEEH�HPHUJHUH�FRPH�VROR�WULFLFOD]ROR�SRVVD�JDUDQWLUH�OLYHOOL�

GL� LQIH]LRQH� VWDWLVWLFDPHQWH� LQIHULRUL� ULVSHWWR� D� WHVWLPRQH��1HVVXQD� GLIIHUHQ]D� VLJQLILFDWLYD� q�
HPHUVD�WUD�LO�FRQIURQWR�GHOOH�GLYHUVH�WHVL� LQ�SURYD��VROR�WULFLFOD]ROR�VHPEUHUHEEH�SRWHU�RIIULUH�
OLYHOOL�GL�HIILFDFLD�WHQGHQ]LDOPHQWH�VXSHULRUL��
$�FRQFOXVLRQH�GHOOD�SUHVHQWH�SURYD��QHOOH�FRQGL]LRQL�VSHULPHQWDOL�LQ�FXL�VL�q�RSHUDWR��VHPEUD�

HPHUJHUH� FRPH� LO� IRUPXODWR� WULFLFOD]ROR� SRVVD� JDUDQWLUH� HOHYDWL� OLYHOOL� GL� SURWH]LRQH� GHOOD�
FROWXUD�DQDORJDPHQWH�D�TXDQWR�JDUDQWLWR�GDOOH�OLQHH�VWDQGDUG�GL�FRQIURQWR���
�
�
�
�
�
�
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7DEHOOD����5LVXOWDWL�GHOOD�SURYD������±�ULOLHYL�VX�IRJOLH�H�SDQLFROL�

3ULQFLSLR�DWWLYR�

'RVH�
IRUPXODWR�

J�R�
P/�KD�

5LOLHYL�VX�IRJOLH� 5LOLHYL�VX�SDQLFROL�

���� ����� ���� �����
6HYHULWj�
����

,QFLGHQ]D�
����

6HYHULWj�
����

,QFLGHQ]D�
����

,QFLGHQ]D�
����

,QFLGHQ]D�
����

7HVWLPRQH�QRQ�
WUDWWDWR� �� ����D� �����D� ����D� �����D� ����D� �����D�

7ULFLFOD]ROR� ���� ����D� �����E� ����E� �����E� ����D� ����E�

3LFR[\VWURELQ� ����� ����D� �����E� ����E� �����E� ����D� �����DE�
$]R[\VWURELQ���
'LIHQRFRQD]ROR� ����� ����D� �����E� ����E� �����E� ����D� ����DE�

=ROIR� ����� ����D� �����E� ����E� �����E� ����D� �����DE�
,� YDORUL� VHJXLWL�GDOOD� VWHVVD� OHWWHUD�QHOOD� VWHVVD�FRORQQD�QRQ�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH� WUD�GL� ORUR�
SHU�S������VHFRQGR�LO�WHVW�61.�
�7UDWWDPHQWR�HSRFD�%�
�7UDWWDPHQWR�HSRFD�$�%�
�
3URYD������
,�ULVXOWDWL�GHOOD�SURYD�FRQGRWWD�QHO������VRQR�ULSRUWDWL�QHOOH�WDEHOOH����
7XWWL� L� ULOLHYL� VLD� IRJOLDUL� FKH� VXO� SDQLFROR�� VRQR� VWDWL� HVHJXLWL� SUHYLD� RSSRUWXQD� DQDOLVL�

PLFRORJLFD��HVHJXLWD�SUHVVR�LO�ODERUDWRULR�GL�PLFRORJLD�GHO�6HUY]LR�)LWRVDQLWDULR�GHOOD�5HJLRQH�
(PLOLD�5RPDJQD�� FKH� KDQQR� HYLGHQ]LDWR� LQ� HQWUDPEH� OH� DQDOLVL� HVHJXLWH� ������� ������ OD�
SUHVHQ]D�GL�3��JULVHD��
�

5LOLHYR�GHO���������
)RJOLH�
,O�ULOLHYR�IRJOLDUH�HVHJXLWR�LO������HYLGHQ]LD�FKH��WXWWH�OH�WHVL�D�FRQIURQWR��VL�VRQR�GLIIHUHQ]LDWL�

VLJQLILFDWLYDPHQWH�GDO� WHVWLPRQH�QRQ� WUDWWDWR� DG�HFFH]LRQH�GL� D]R[\VWURELQ���GLIHQRFRQD]ROR�
�LQWHUYHQWR�XQLFR�VHFRQGR�LO�PRGHOOR��H�]ROIR��LQ�WHUPLQL�GL�VHYHULWj��6ROR�D�OLYHOOR�QXPHULFR�OD�
SL��DOWD�SURWH]LRQH�IRJOLDUH�q�VWDWD�JDUDQWLWD�GD�SLFR[\VWURELQ��LQWHUYHQWR�XQLFR���D]R[\VWURELQ�
��GLIHQRFRQD]ROR��HSRFD�%��H�]ROIR���ELRVWLPRODQWH��GRSSLR�LQWHUYHQWR�$�%���
,QWHUHVVDQWH� SRWUHEEH� ULVXOWDUH� OD� YDOXWD]LRQH�� GHO� ELRVWLPRODQWH� �I�F�� 7U\P�� FKH� DVVRFLDWR�

DOOR�]ROIR�QH�VHPEUHUHEEH�DXPHQWDUQH��DQFKH�VH�QRQ�VLJQLILFDWLYDPHQWH��O¶HIILFDFLD��
�

3DQLFROR��
$�OLYHOOR�GHO�SDQLFROR��LO�ULOLHYR�HVHJXLWR�LO������HYLGHQ]LD�FKH�WXWWH�OH�WHVL�D�FRQIURQWR��VRQR�

ULVXOWDWH� DQDORJKH� VWDWLVWLFDPHQWH� WUD� GL� ORUR� H� KDQQR� IDWWR� UHJLVWUDUH� XQ� OLYHOOR� GL� LQIH]LRQH�
VWDWLVWLFDPHQWH�LQIHULRUH�D�TXHOOR�ULVFRQWUDWR�VXO�WHVWLPRQH�QRQ�WUDWWDWR��
6ROR� D� OLYHOOR� QXPHULFR� LO� SL�� HOHYDWR� JUDGR� GL� SURWH]LRQH� q� VWDWR� UHJLVWUDWR� D� FDULFR� GL�

D]R[\VWURELQ���GLIHQRFRQD]ROR��GRSSLR�LQWHUYHQWR���
�

5LOLHYR�GHO���������
)RJOLH�
,O� ULOLHYR�HVHJXLWR� LO����������HYLGHQ]LD�FKH��VLD�D� OLYHOOR�GL�VHYHULWj�FKH�GL� LQFLGHQ]D�GHOOD�

PDODWWLD��WXWWL�L�SURGRWWL�VL�VRQR�GLIIHUHQ]LDWL�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH�QRQ�WUDWWDWR�PD�QRQ�
WUD�GL�ORUR��



,QWHUHVVDQWH� ULVXOWD� SRL� OD� FRQIHUPD�� DQFKH� LQ� TXHVWR� ULOLHYR�� GHOOD� WHQGHQ]D� DG� XQ�
LQQDO]DPHQWR� HVSUHVVR� LQ� WHUPLQL� GL� VHYHULWj� GHOOD� PDODWWLD�� DQFKH� VH� QRQ� VLJQLILFDWLYR��
GHOO¶HIILFDFLD�DOORUFKq�D�]ROIR�YLHQH�DGGL]LRQDWR�LO�ELRVWLPRODQWH��
%LVRJQD�LQROWUH�VRWWROLQHDUH�FKH�TXHVWD�WHQGHQ]D�VL�q�ULVFRQWUDWD�DQFKH�D�FDULFR�GHOO¶HOLFLWRUH�

GHOOH�GLIHVH�GHOOH�SLDQWH��,ELVFR��VLD�QHOOD�OLQHD�D�GXH�FKH�LQ�TXHOOD�D�WUH�LQWHUYHQWL��
�
7DEHOOD����5LVXOWDWL�SURYD��������5LOLHYL�VX�IRJOLH�H�VX�SDQLFROL�

,� YDORUL� VHJXLWL�GDOOD� VWHVVD� OHWWHUD�QHOOD� VWHVVD�FRORQQD�QRQ�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH� WUD�GL� ORUR�
SHU�S������VHFRQGR�LO�WHVW�61.�
�7UDWWDPHQWR�HSRFD�%�
�7UDWWDPHQWR�GD�PRGHOOR�SUHYLVLRQDOH�
�7UDWWDPHQWR�HSRFD�$�%�
�7UDWWDPHQWR�HSRFD�$�%�&�
�
3DQLFROR�H�QRGR�SDQLFXODUH�
,O�ULOLHYR�VXO�SDQLFROR�H�UHODWLYR�QRGR�SDQLFXODUH�ULJXDUGD�HVVHQ]LDOPHQWH�OD�VLQWRPDWRORJLD�

QRWD�FRQ� LO� QRPH�GL� ³PDO�GHO�FROOR´��7DOH� ULOLHYR�SHU� O¶LPSRUWDQ]D�GHOOD�PDODWWLD�H�GHOOH� VXH�
FRQVHJXHQ]H�UDSSUHVHQWDWH�GDOOD�WRWDOH�SHUGLWD�GL�SURGX]LRQH�GHL�SDQLFROL�FROSLWL��UDSSUHVHQWD�LO�

3ULQFLSLR�DWWLYR�
��'RVH�
IRUPXODWR�
J�R�P/�KD�

5LOLHYL�VX�IRJOLH� 5LOLHYL�VX�SDQLFROL�

����� ����� ����� �����

6HYHULWj�
����

,QFLGHQ]D�
����

6HYHULWj�
����

,QFLGHQ]D�
����

,QFLGHQ]D�
����

,QFLGHQ]D�
����

7HVWLPRQH�QRQ�WUDWWDWR� �� �����D� �����D� �����D� �����D� �����D� �����D�

3LFR[\VWURELQ� ����� ����E� �����E� ����E� �����E� ����E� �����F�

$]R[\VWURELQ���
GLIHQRFRQD]ROR� ����� ����E� �����E� ����E� �����E� ����E� �����F�

$]R[\VWURELQ���
GLIHQRFRQD]ROR� ����� ����DE� �����E� ����E� �����E� ����E� �����F�

$]R[\VWURELQ���
GLIHQRFRQD]ROR� ����� ����E� �����E� �����DE� �����E� ����E� �����F�

=ROIR� ����� ����DE� �����E� �����DE� �����E� ����E� �����EF�

=ROIR���
ELRVWLPRODQWH�

�������
����� ����E� �����E� ����E� �����E� ����E� �����E�

=ROIR���HOLFLWRUH�
GLIHVH�

�������
����� ����E� �����E� ����E� ����� ����E� �����E�

=ROIR���HOLFLWRUH�
GLIHVH�HOLFLWRUH�
GLIHVH�

�������
�����
�����

����E� �����E� ����E� �����E� ����E� �����E�

=ROIR���
PLFURHOHPHQWL�

�������
���� ����E� �����E� �����DE� �����E� ����E� �����E�
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ULOLHYR�SL��LPSRUWDQWH�HVHJXLWR�QHO�FRUVR�GHOOD�SURYD�VSHULPHQWDOH��
,Q�SDUWLFRODUH�SLFR[\VWURELQ��LQWHUYHQWR�VLQJROR���D]R[\VWURELQ���GLIHQRFRQD]ROR���LQWHUYHQWR�

VLQJROR�� LQWHUYHQWR� XQLFR� GD� PRGHOOR�� LQWHUYHQWR� GRSSLR�� KDQQR� IDWWR� UHJLVWUDUH� L� SL�� DOWL� H�
VLJQLILFDWLYL�� ULVSHWWR�DJOL� DOWUL� IRUPXODWL� LQ�SURYD�� OLYHOOL�GL�SURWH]LRQH�GHO�QRGR�SDQLFXODUH�H�
TXLQGL�GL�FRQWHQLPHQWR�GHOOD�VLQWRPDWRORJLD�GHO�³PDO�GHO�FROOR´��
3HU�TXDQWR�ULJXDUGD� L�SURGRWWL�SHU�³ELR�FRQWUROOR´��QHOOH�FRQGL]LRQL�VSHULPHQWDOL� LQ�FXL�VL�q�

RSHUDWR��QRQ�VHPEUHUHEEHUR�DYHU�RVWDFRODWR� OR� VYLOXSSR�GHO�SDWRJHQR� VXOOD�FROWXUD� UHQGHQGR�
TXLQGL� RSSRUWXQR� LQGDJDUH� XOWHULRUPHQWH�� WUDPLWH� VXFFHVVLYH� HVSHULHQ]H�� LQ� PHULWR� DOOD�
SRVVLELOLWj� GL� LPSLHJDUH� TXHVWD� WLSRORJLD� GL� SURGRWWL� HVHJXHQGR� HYHQWXDOPHQWH� LQWHUYHQWL�
ULSHWXWL� GL� WDOL� VRVWDQ]H� DO� ILQH� GL� UDJJLXQJHUH� XQD� VXIILFLHQWH� GRWD]LRQH� GHOO¶HOHPHQWR�
DOO¶LQWHUUQR�GHOOD�SLDQWD�FKH�FRQVHQWD�GL�FRQWUDVWDUH�HIILFDFHPHQWH�OR�VYLOXSSR�GHO�SDWRJHQR��
�

&21&/86,21,�
$� FRQFOXVLRQH� GHOOD� SUHVHQWH� HVSHULHQ]D� VSHULPHQWDOH�� VL� HYLGHQ]LD� O¶HOHYDWD� HIILFDFLD�

PRVWUDWD� GDL� IXQJLFLGL� DSSDUWHQHQWL� DOOD� FODVVH� FKLPLFD� GHOOH� VWURELOXULQH�� VX� OLYHOOL� GL�
SURWH]LRQH�OHJJHUPHQWH� LQIHULRUL�VL�SRQJRQR� L� IRUPXODWL�D�EDVH�GL�]ROIR�SHU�L�TXDOL��DO� ILQH�GL�
DXPHQWDUQH� LO� JUDGR� GL� HIILFDFLD�� VL� VWD� FRPLQFLDQGR� D� YDOXWDUH� OD� SRVVLELOLWj� GL� LPSLHJR� GL�
SURGRWWL� FRPSOHPHQWDUL� TXDOL� DG� HVHPSLR� ELRVWLPRODQWL�� HOLFLWRUL� GHOOH� GLIHVH� GHOOH� SLDQWH��
PLFURHOHPHQWL�H�VLOLFLR��
,Q�PHULWR�DOOH�VWURELOXULQH��PROWR�LQWHUHVVDQWH�ULVXOWD�HVVHUH�LO�ULVXOWDWR�RWWHQXWR�LPSLHJDQGR�

D]R[\VWURELQ���GLIHQRFRQD]ROR� LQ� LQWHUYHQWR� VLQJROR�GHILQLWR� DO�PRGHOOR�SUHYLVLRQDOH� IRUQLWR�
GDO�6HUYL]LR�)LWRVDQLWDULR�GHOOD�5HJLRQH�(PLOLD�5RPDJQD��
,Q�SDUWLFRODUH�WDOH�OLQHD�KD��QHOOH�FRQGL]LRQL�VSHULPHQWDOL�LQ�FXL�VL�q�RSHUDWR��IRUQLWR�OLYHOOL�GL�

HIILFDFLD�DVVROXWDPHQWH�FRPSDUDELOL� D�TXHOOL� ULOHYDWL� D�FDULFR�GHO�PHGHVLPR�SURGRWWR�PD� FRQ�
GXH�LQWHUYHQWL�H�D�TXHOOL�RWWHQXWL�FRQ�O¶LQWHUYHQWR�LQ�ERWWLFHOOD��
7DOH� ULVXOWDQ]H� VSHULPHQWDOL�� DQFKH� VH� GD� FRQIHUPDUH� LQ� VXFFHVVLYH� VSHULPHQWD]LRQL��

VHPEUHUHEEH� FRQVHQWLUH� GL� LSRWL]]DUH� OD� YDOLGLWj� H� VRVWHQLELOLWj� GHOO¶LPSLHJR� GHO� PRGHOOR�
SUHYLVLRQDOH�QHO�FRQWUROOR�GHO�EUXVRQH�GHO�ULVR�DO�ILQH�GL�RWWLPL]]DUH�OD�JHVWLRQH�GHJOL�LQWHUYHQWL�
GL�GLIHVD���
�
5LQJUD]LDPHQWL��
6L�ULQJUD]LD�OD�GU�VVD�&��0RQWXVFKL�H�OD�GU�VVD�7��%DVFKLHUL�GHO�6HUYL]LR�)LWRVDQLWDULR�5HJLRQH�
(PLOLD�5RPDJQD�SHU�OH�DQDOLVL�PLFRORJLFKH��
�

/$925,�&,7$7,��
%LORQL�0���5RGROIL�0���3LFFR�$�0���������6L5%,QW��D�QHZ�VLPXODWLRQ�PRGHO� WR� IRUHFDVW� ULFH�

EODVW�GLVHDVH��,WDOLDQ�-RXUQDO�RI�$JURPHWHRURORJ\������
%XJLDQL�5���������*OL�LQGXWWRUL�GL�UHVLVWHQ]D�QHOOH�SLDQWH��,Q��'LIHVD�ILWRVDQLWDULD�LQ�3URGX]LRQH�

,QWHJUDWD��D�FXUD�GL�$��%XWWXULQL�H�7��*DODVVL���(GDJULFROH�����������
3LFFR� $�0�� 5RGLQR� '�� 5RGROIL�0��� 6DOD� )��� ������ %LRORJLD� GL� 3\ULFXODULD� JULVHD� �&RRNH��

6DFFDUGR��5HJLRQH�/RPEDUGLD��8QLYHUVLWj�GHJOL�6WXGL�GL�3DYLD��
5HJLRQH� /RPEDUGLD� ±� 6HUYL]LR� )LWRVDQLWDULR�� ������ ,O� 5LVR�� %ROOHWWLQR� 5HJLRQDOH�� ���

������������
5HJLRQH�/RPEDUGLD�±�6HUYL]LR�)LWRVDQLWDULR��������%ROOHWWLQR�5LVR����������
ZZZ�ULVRLWDOLDQR�HX�
ZZZ�LUUL�RUJ��




