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,� PRGHOOL� PDWHPDWLFL� GL� SUHYLVLRQH� GHOOD� GLIIXVLRQH� DPELHQWDOH� GHL�
SURGRWWL� ILWRVDQLWDUL� HODERUDWL�GDO�)2&86� �)2UXP� IRU� WKH�&RRUGLQDWLRQ�
RI� SHVWLFLGH� IDWH� PRGHOV� DQG� WKHLU� 86H�� VRQR� XQD� GLUHWWD� FRQVHJXHQ]D�
GHOOD� 'LUHWWLYD� �������&((�� UHFHSLWD� LQ� ,WDOLD� FRQ� LO� '�/�� �������� 7DOH�
'LUHWWLYD��LQIDWWL��LQWURGXFH�WUD�L�UHTXLVLWL�QHFHVVDUL�SHU�O
DXWRUL]]D]LRQH�DO�
FRPPHUFLR�GHL�SURGRWWL� ItWRVDQLWDUL��ROWUH�DOOD�YDOXWD]LRQH�GHO�GDQQR�SHU�
OD� VDOXWH� GHOO¶XRPR�� DQFKH� OD� YDOXWD]LRQH� GHO� GDQQR� SRWHQ]LDOH� SHU�
O¶DPELHQWH�H�OH�VSHFLH�QRQ�EHUVDJOLR��&Lz�UHQGH�QHFHVVDULD�OD�YDOXWD]LRQH�
GHOOH�FRQFHQWUD]LRQL�GL�SURGRWWL�ILWRVDQLWDUL�QHL�FRPSDUWL�DPELHQWDOL�LQ�FXL�
YLYRQR� L� GLYHUVL� RUJDQLVPL� QRQ�EHUVDJOLR�� 7DOH� YDOXWD]LRQH� DQGUHEEH�
HIIHWWXDWD�PHGLDQWH�SURYH�GL�PRQLWRUDJJLR���
*OL� HVWHQVRUL� GHOOD�'LUHWWLYD� �������&((� SHUz�� UHQGHQGRVL� FRQWR� FKH� LO�
PRQLWRUDJJLR� q� XQ
RSHUD]LRQH� OXQJD�� LPSHJQDWLYD� H� FRVWRVD�� KDQQR�
LQWURGRWWR�OD�SRVVLELOLWj�GL�XWLOL]]DUH��FRPH�SULPR�DSSURFFLR�DO�SUREOHPD��
OH�FRQFHQWUD]LRQL�VWLPDWH��3(&� �FRQFHQWUD]LRQL�DPELHQWDOL�SUHYHGLELOL��
GD�SURYH�GL�VLPXOD]LRQH�FRQ�PRGHOOL�PDWHPDWLFL�GL�SUHYLVLRQH��3RLFKp�OD�
'LUHWWLYD� QRQ� Gj� DOFXQD� LQGLFD]LRQH� VXL�PRGHOOL� GD� DGRWWDUH�� LO� )2&86�
FRVWLWXu� XQ� JUXSSR� GL� ODYRUR� DG� KRF�� FRQ� LO� FRPSLWR� GL� LQGLFDUH� TXDOL�
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PRGHOOL� XWLOL]]DUH�� H� FRPH�� 6L� WUDWWDYD� GL� XQ� FRPSLWR� LPSHJQDWLYR�� LQ�
TXDQWR� q� QRWR� FKH� OH� VLPXOD]LRQL� GLSHQGRQR� GD� XQD� JUDQGH� YDULHWj� GL�
IDWWRUL��WLSR�GL�PRGHOOR��TXDQWLWj�H�TXDOLWj�GHJOL�LQSXW�H�GHJOL�RXWSXW�VFHOWL�
SHU�FDUDWWHUL]]DUH�OR�VFHQDULR���/D�YLD�VFHOWD�GDO�JUXSSR�GL� ODYRUR�FKH�VL�
RFFXSDYD�GHOOH�FRQFHQWUD]LRQL�QHOOH�DFTXH�SURIRQGH��3(&JZ��IX�TXHOOD�GL�
VWDQGDUGL]]DUH�WXWWR�LO�SRVVLELOH��6L�ULXVFu�D�IDUOR�SHU�TXDQWR�ULJXDUGD�JOL�
�VFHQDUL���ILOH�FOLPDWLFL��SDUDPHWUL�SHGRORJLFL��LGURORJLFL�H�FROWXUDOL��H�SHU�
JOL� LQSXW� UHODWLYL� DOOD� FDUDWWHUL]]D]LRQH� GHL� SURGRWWL� ILWRVDQLWDUL� GD�
XWLOL]]DUH� SHU� OH� VLPXOD]LRQL�� QRQ� VL� ULXVFu� LQYHFH� SHU� L� PRGHOOL�� 3HU�
TXHVWL�� /D� VWUDGD� LGHDOH� VDUHEEH� VWDWD� TXHOOD� GL� LQGLYLGXDUH� XQ�PRGHOOR�
XQLFR��FKH�VLQWHWL]]DVVH�³LO�PHJOLR´�GL�WXWWL�L�PRGHOOL�GLVSRQLELOL��&Lz�QRQ�
IX� SRVVLELOH� LQ� TXDQWR�� VHJXHQGR� TXHVWD� VWUDGD�� VL� VDUHEEH� SURGRWWR� XQ�
PRGHOOR� WRWDOPHQWH� WHRULFR�� TXLQGL� FRPSOHWDPHQWH� LQDIILGDELOH� LQ�
PDQFDQ]D� GL� YDOLGD]LRQH��1RQ� IX� SRVVLELOH�� G¶DOWUD� SDUWH�� LGHQWLILFDUH� H�
VFHJOLHUH� XQ� XQLFR� PRGHOOR� WUD� TXHOOL� GLVSRQLELOL� H� VXIILFLHQWHPHQWH�
YDOLGDWL��LQ�TXDQWR�HVLVWHYDQR�QXPHURVL�PRGHOOL��H�DOFXQL�WUD�TXHVWL�HUDQR�
JLj�GD� WHPSR� LQ�XVR�SUHVVR�RUJDQLVPL�JRYHUQDWLYL�FKH�DYHYDQR�XQ�SHVR�
QRWHYROH�VXOOH�VFHOWH�GHO�JUXSSR�GL�ODYRUR���
3HU� WDOH� UDJLRQH� IXURQR� VFHOWL� L� WUH�PRGHOOL�35=0��3(/02�H�3(67/$�
�DOO
XOWLPR� PRPHQWR� VRVWLWXLWR� FRQ� 3($5/�� FKH� WXWWDYLD� SURGXFH�
VLPXOD]LRQL� PROWR� VLPLOL� D� TXHOOH� GHO� 3(67/$��� FKH� HUDQR� L� PRGHOOL�
XIILFLDOPHQWH� DGRWWDWL� LQ� 86$�� *HUPDQLD� H� 2ODQGD�� 6X� LQVLVWHQ]D� GHL�
UDSSUHVHQWDQWL�GL�)UDQFLD�H� ,WDOLD� IX� LQ�VHJXLWR� LQVHULWR�DQFKH� LO�PRGHOOR�
0$&52� FKH�� GDO� PRPHQWR� FKH� FRQVLGHUD� L� IOXVVL� SUHIHUHQ]LDOL� QHL�
PDFURSRUL��VL�DGDWWD�PHJOLR�DL�WHUUHQL�VWUXWWXUDWL�GHOO
(XURSD�PHULGLRQDOH��
�
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&5,7(5,�*(1(5$/,�3(5�/$�6(/(=,21(�'(*/,�6&(1$5,�
2ELHWWLYR� GHO� JUXSSR� GL� ODYRUR� ³*URXQGZDWHU� 6FHQDULRV´�� LVWLWXLWR� GDO�
)2&86� QHO� ������ HUD� VYLOXSSDUH� FLUFD� ��� VFHQDUL� UHDOLVWLFL�³ZRUVW�FDVH´�
�³FDVR�SHJJLRUH´��GD�XWLOL]]DUH�SHU�VLPXODUH�OD�OLVFLYLD]LRQH�GHL�ILWRIDUPDFL�
QHOOH� SURFHGXUH� GL� UHJLVWUD]LRQH� HXURSHD� �%RHVWHQ� HW� DO��� ������� )X�
XOWHULRUPHQWH�GHILQLWR�LO�³FDVR�SHJJLRUH´��VWDELOHQGR�FKH�OR�VFHQDULR�GRYHYD�
FRUULVSRQGHUH� DG� XQD� YXOQHUDELOLWj� GHO� ���� SHUFHQWLOH�� /D� YXOQHUDELOLWj� GL�
XQR� VFHQDULR� q�� LQ� JHQHUDOH�� IXQ]LRQH� GHOOH� SURSULHWj� GHO� SURGRWWR�
ILWRVDQLWDULR�� SHU� HVHPSLR�� OD� VHQVLELOLWj� DO� GLODYDPHQWR� LQ� IXQ]LRQH� GHOOH�
FRQGL]LRQL� FOLPDWLFKH� SXz� HVVHUH� PDJJLRUH� SHU� SURGRWWL� ³GHEROPHQWH´�
WUDWWHQXWL�GDO�VXROR��FKH�SHU�SURGRWWL�³IRUWHPHQWH´� WUDWWHQXWL��8Q�DSSURFFLR�
WHRULFR� FRUUHWWR� DYUHEEH� GRYXWR� LPSOLFDUH� OR� VYLOXSSR� GL� FHQWLQDLD� GL�
VFHQDUL�� FLDVFXQR� GHL� TXDOL� DYUHEEH� VLPXODWR� OD� OLVFLYLDELOLWj� GL� XQR�
VSHFLILFR� SURGRWWR�� OR� VFHQDULR� YXOQHUDELOH� DO� ���� SHUFHQWLOH� VDUHEEH� VWDWR�
TXLQGL�LGHQWLILFDWR�GDOOD�ULVXOWDQWH�GLVWULEX]LRQH�GL�IUHTXHQ]D���
/R�VYLOXSSR�GL�FHQWLQDLD�GL�VFHQDUL�QRQ�HUD�SHUz�WUD�JOL�VFRSL�GHO�JUXSSR�GL�
ODYRUR�� 9HQQH� SHUWDQWR� DGRWWDWR� XQ� DSSURFFLR� PROWR� SL�� SUDJPDWLFR�� VL�
DVVXQVH� FKH� OD� YXOQHUDELOLWj� GL� XQR� VFHQDULR� IRVVH� LQGLSHQGHQWH� GDOOH�
SURSULHWj� GHO� ILWRIDUPDFR� H� IX� SHUWDQWR� DWWULEXLWD� VHSDUDWDPHQWH� DOOH�
SURSULHWj�GHO�VXROR�H�DO�FOLPD��,QROWUH��JOL�HIIHWWL�HVHUFLWDWL�GDOOH�SURSULHWj�GHO�
VXROR� H� GHO� FOLPD� VXOOD� OLVFLYLDELOLWj� GHL� ILWRIDUPDFL� IXURQR� FRQVLGHUDWL� WUD�
ORUR� LQGLSHQGHQWL�� 1RQRVWDQWH� FLz�� O
HVDWWR� SHUFHQWLOH� SHU� OH� SURSULHWj� GHO�
VXROR� H� GHO� FOLPD� LQ� JUDGR� GL� IRUQLUH� XQD� YXOQHUDELOLWj� GHO� ���� SHUFHQWLOH�
QRQ�SRWHYD�HVVHUH�GHWHUPLQDWR�FRQ�SUHFLVLRQH� VHQ]D�HVWHQVLYH� VLPXOD]LRQL�
GHOOH�YDULH�FRPELQD]LRQL�SUHVHQWL�LQ�XQD�VSHFLILFD�UHJLRQH���
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,QL]LDOPHQWH�IX�FRQVLGHUDWR�FKH�LO�YDORUH�GHO�����SHUFHQWLOH�SHU�LO�VXROR��H�
GHO� ����SHUFHQWLOH�SHU� LO� FOLPD��GHVVHUR�XQD�EXRQD� UDSSUHVHQWD]LRQH�GL� XQ�
���� SHUFHQWLOH� FRPSOHVVLYR�� 7XWWDYLD�� GRSR� DYHU� HIIHWWXDWR� DOFXQH� DQDOLVL�
VWDWLVWLFKH� GL� SURYD�� IX� GHFLVR�� FKH� XQ� ���� SHUFHQWLOH� FRPSOHVVLYR� SRWHYD�
HVVHUH�PHJOLR�DSSURVVLPDWR�XVDQGR�XQ�����SHUFHQWLOH�SHU�LO�VXROR�HG�XQ�����
SHUFHQWLOH� SHU� LO� FOLPD�� /¶� ���� SHUFHQWLOH� SHU� LO� FOLPD� IX� GHWHUPLQDWR�
HIIHWWXDQGR� VLPXOD]LRQL� FRQ� GDWL� FOLPDWLFL� SROLHQQDOL�� PHQWUH� OD� VHOH]LRQH�
GHOO¶���� SHUFHQWLOH� SHU� LO� VXROR�� GDWD� OD�PDQFDQ]D� GL� VXIILFLHQWL� DUFKLYL� GL�
GDWL�� IX� RWWHQXWD� VROR� SHU� DSSURVVLPD]LRQH� EDVDQGRVL� VXO� JLXGL]LR� GHJOL�
HVSHUWL��,�SHUFHQWLOL�GHL�VXROL�FRVu�VHOH]LRQDWL�HUDQR�FRPSUHVL�SUREDELOPHQWH�
WUD�LO�����HG�LO������
/H�ORFDOLWj��VFHOWH�PHGLDQWH�XQD�SURFHGXUD�EDVDWD�VXO�JLXGL]LR�GHJOL�HVSHUWL��
GRYHYDQR�DYHUH�OH�VHJXHQWL�FDUDWWHULVWLFKH��
��� HVVHUH� SRVVLELOPHQWH� UDSSUHVHQWDWLYH� GHOOH� SL�� HVWHVH� ]RQH� DJULFROH�

HXURSHH�
��� DSSURVVLPDUH� OH� YDULD]LRQL� GL� WHPSHUDWXUD� H� SLRYRVLWj� GHOOH� ORFDOLWj�

SUHVFHOWH�
��� HVVHUH�GLVWULEXLWH�JHRJUDILFDPHQWH�QHOO¶LQWHUD�8QLRQH�(XURSHD�FRQ�QRQ�

SL��GL�XQR�VFHQDULR�SHU�QD]LRQH��
,O� SURFHVVR� GL� VHOH]LRQH� FRQVLGHUz� XQD� SURSRVWD� LQL]LDOH� GL� FLUFD� GLHFL�
ORFDOLWj�SUHVFHOWH�HVDPLQDQGR�OH�LQIRUPD]LRQL�RWWHQXWH�GD�XQD�VHULH�GL�IRQWL�
�]RQH�FOLPDWLFKH�)$2��PDSSD�G¶(XURSD��WDYROH�GL�WHPSHUDWXUD�H�SLRYRVLWj��
LQIRUPD]LRQL� VXOOD� FDSDFLWj� G¶XVR�� HFF���� 7DOH� SURSRVWD� IX� FRPSOHWDWD�
UDJJUXSSDQGR� OH� DUHH� FOLPDWLFKH� VLPLOL� HG� DJJLXQJHQGR� ORFDOLWj� LQ� DUHH�
FOLPDWLFKH�QRQ�SUHYLVWH�QHOOD�SURSRVWD�RULJLQDULD��6HEEHQH�DOFXQL�GL�TXHVWL�
VFHQDUL�DJJLXQWLYL�QRQ�IRVVHUR�FROORFDWL�QHOOH�]RQH�DJULFROH�SL��LPSRUWDQWL��
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UDSSUHVHQWDYDQR� FRPXQTXH� DUHH� SHUFHQWXDOPHQWH� VLJQLILFDWLYH� GHL� WHUUHQL�
DJULFROL�HXURSHL��/D�SLRYRVLWj�PHGLD�D�OXQJR�WHUPLQH�IX�ULFDYDWD�GD�TXHOOD�GL�
XQ� OXRJR� UDSSUHVHQWDWLYR� GL� FLDVFXQD� ORFDOLWj� �+H\HU�� ������� ,O� ULVXOWDWR�
ILQDOH�IX�OD�VHOH]LRQH�GHOOH�QRYH�ORFDOLWj�ULSRUWDWH�LQ�)LJXUD���DOOH�TXDOL�VRQR�
VWDWL�DWWULEXLWL�L�YDORUL�GL�SLRYRVLWj�DQQXDOH�ULSRUWDWL�LQ�7DEHOOD����
�

)XJXUD���
/RFDOL]]D]LRQH�GHL�QRYH�VFHQDUL�)2&86�SHU�OH�DFTXH�GL�IDOGD�
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�
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7DEHOOD���
3URSULHWj�SHGRORJLFKH�H�FOLPDWRORJLFKH�XWLOL]]DWH�SHU�OD�VHOH]LRQH�GHL�

QRYH�VFHQDUL�)2&86�DFTXH�GL�IDOGD�
�

/RFDOLWj� &RGLFH� 7HVVLWXUD�GHOOR�VWUDWR�
6XSHUILFLDOH�GHO�VXROR�
�FODVVLILFD]LRQH�86'$��

3LRYRVLWj�DQQXD�
GL�ULIHULPHQWR�

�PP��
&KkWHDXGXQ� &� )UDQFR�OLPRVR�DUJLOORVR� ����
+DPEXUJ� +� 6DEELRVR�IUDQFR� ����
-RNLRLQHQ� -� )UDQFR�VDEELRVR� ����
.UHPVP�QVWHU� .� )UDQFR�OLPRVR�IUDQFR� ����
2NHKDPSWRQ� 1� )UDQFR� !�����
3LDFHQ]D� 3� )UDQFR� ����
3RUWR� 2� )UDQFR� �����
6HYLOOD� 6� /LPRVR�IUDQFR� ����
7KLYD� 7� )UDQFR�� ����

�
7DEHOOD���

&DUDWWHULVWLFKH�GHL�QRYH�VFHQDUL�)2&86�SHU�OH�DFTXH�GL�IDOGD��SHU�OH�
GHQRPLQD]LRQL�FRPSOHWH�GHOOH�ORFDOLWj�YHGL�7DE������,�TXDQWLWDWLYL�GL�

DFTXD�GL�LUULJD]LRQH�VRQR�L�PDVVLPL�SUHYLVWL�SHU�OH�VHL�FROWXUH�
�

&RGLFH�GHOOH�ORFDOLWj�
35235,(7¬� &� +� -� .� 1� 3� 2� 6� 7�

6RVWDQ]D�RUJDQLFD�����
6WUDWR���±����FP�
6WUDWR����±����FP�
6WUDWR����±�����FP�
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9ROXPH�PHGLR�GHOOD�
IUD]LRQH�DFTXRVD�QHOOR�
VWUDWR�������FP�
DVVXPHQGR�XQ�S) ��
SHU�WXWWL�JOL�VWUDWL�

����� ����� ����� ����� ����� ����� ����� ����� �����

3URIRQGLWj�PHGLD�GHOOD�
IDOGD��P�� ��� �� ���� ���� ��� ���� ���� ���� !��

�
3LRYRVLWj�DQQXD�PHGLD�
�PP�� ���� ���� ���� ���� ����� ���� ����� ���� ����
,UULJD]LRQH�DQQXD�
PHGLD��PP�� ���� �� �� �� �� ���� �� ���� ����

�
7HPSHUDWXUD��PHGLD��
DQQXD�GHOO¶DULD�����&�� ��� �� �� �� ��� ��� ��� ��� ���
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4XHVWR� DSSURFFLR� FRQWUDVWDYD� FRQ� TXHOOR� VFHOWR� LQL]LDOPHQWH�� LO� TXDOH�
SUHYHGHYD� XQD� VXGGLYLVLRQH� GHOO¶(XURSD� LQ� �� ±� ��� DUHH� FOLPDWLFKH�� SHU�
FLDVFXQD� GHOOH� TXDOL� VL� GRYHYD� VFHJOLHUH� XQD� ORFDOLWj� UDSSUHVHQWDWLYD��
/¶DSSURFFLR� SUHVFHOWR� SXz� LQGXEELDPHQWH� HVVHUH� RJJHWWR� GL� FULWLFKH�� LQ�
TXDQWR�OD�ORFDOLWj�VHOH]LRQDWD�SXz�QRQ�HVVHUH�UDSSUHVHQWDWLYD�GL�DOFXQD�GHOOH�
ORFDOLWj�HIIHWWLYDPHQWH�SUHVHQWL�QHOOD�]RQD�FOLPDWLFD��/H�ORFDOLWj�VFHOWH�QRQ�
YDQQR�WXWWDYLD�FRQVLGHUDWH�FRPH�OXRJKL�UDSSUHVHQWDWLYL�GHOO¶DJULFROWXUD�QHL�
3DHVL� LQ� FXL� VRQR� FROORFDWH�� PD� GHEERQR� HVVHUH� YLVWH� FRPSOHVVLYDPHQWH�
FRPH�SHUFHQWXDOPHQWH�UDSSUHVHQWDWLYH�GL�WXWWH�OH�]RQH�DJULFROH�GHOO¶8QLRQH�
(XURSHD��
�
6(/(=,21(�'(/�352),/2�
8Q� DVSHWWR� LPSRUWDQWH� GHOOD� VFHOWD� HIIHWWXDWD� HUD� FRVWLWXLWR� GDO� IDWWR� FKH� L�
VXROL�SUHVFHOWL�HVLVWHYDQR�UHDOPHQWH��LQ�WDO�PRGR��ULVXOWDYDQR�GLVSRQLELOL�OH�
SURSULHWj�GHO�SURILOR�GHO�VXROR�DOPHQR�ILQR�D���P�GL�SURIRQGLWj���/D�VFHOWD�
GHO�VXROR�HUD�EDVDWD�VXOOH�SURSULHWj�GHO�VXROR�SUHVHQWH�QHOOD�VSHFLILFD�]RQD�
DJULFROD�UDSSUHVHQWDWD��,Q�WDO�PRGR�VL�HYLWDYD�OD�SRVVLELOLWj�GL�FRPELQD]LRQL�
FOLPD�VXROR� QRQ� UHDOLVWLFKH��/R� VFRSR� HUD� GL� VFHJOLHUH� XQ� VXROR� FKH� IRVVH�
VLJQLILFDWLYDPHQWH� SL�� YXOQHUDELOH� GHOOD� PHGLD� GHL� VXROL� VLWXDWL� QHOOD�
VSHFLILFD� ]RQD� DJULFROD� ����� SHUFHQWLOH� GL� YXOQHUDELOLWj��� PD� QRQ� WURSSR�
YXOQHUDELOH� GD� UDSSUHVHQWDUH� XQ� FDVR� OLPLWH��6L� VWDELOu� FKH� OD� YXOQHUDELOLWj�
GHO� SURILOR� IRVVH� GHWHUPLQDWD� GDOOD� WHVVLWXUD� H� GDO� FRQWHQXWR� LQ� VRVWDQ]D�
RUJDQLFD��4XHVWD�VFHOWD� IX�JLXVWLILFDWD�GDOOD�FRQVWDWD]LRQH�FKH� OH�DQDOLVL�GL�
VHQVLELOLWj�DYHYDQR�GLPRVWUDWR�FKH� LO�3(/02�� LO�35=0�� LO�3(67/$�HG� LO�
0$&52�VRQR�WXWWL�PROWR�VHQVLELOL�DO�FRQWHQXWR�GL�VRVWDQ]D�RUJDQLFD�H�FKH�L�
PRGHOOL� 3(/02� H� 35=0� FKH� FDOFRODQR� LO� IOXVVR� LGULFR� FRO� VLVWHPD�
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³FDSDFLWDYR´� VRQR�PROWR� VHQVLELOL� DQFKH� DOOD� WHVVLWXUD�� 3HU� WDOL�PRGHOOL� GL�
FDSDFLWj�� OD� OLVFLYLD]LRQH� q� PDJJLRUH� QHL� VXROL� VDEELRVL� FKH� LQ� TXHOOL� FRQ�
WHVVLWXUD�IUDQFD��
$� FDXVD� GHOOD� PDQFDQ]D� GL� FRQVLVWHQWL� LQVLHPL� GL� GDWL� VXOOH� SURSULHWj� GHL�
VXROL�� OD�VHOH]LRQH�GHL�VXROL� IX�HIIHWWXDWD�VXOOD�EDVH�GHO�JLXGL]LR�GL�HVSHUWL��
SLXWWRVWR� FKH� PHGLDQWH� XQD� VLVWHPDWLFD� SURFHGXUD� GL� VHOH]LRQH��
8Q¶HFFH]LRQH� D� WDOH� SURFHGXUD� IX� DGRWWDWD� VROR�SHU�2NHKDPSWRQ�GRYH� HUD�
GLVSRQLELOH�LO�6(,60,&��XQD�EDQFD�GDWL�SHU�O¶,QJKLOWHUUD�H�LO�*DOOHV��+DOOHW�
HW� DO��� ������� 3HU� RWWHQHUH� LQIRUPD]LRQL� VXO� FRQWHQXWR� PHGLR� GL� VDEELD� H�
DUJLOOD�H�GL�VRVWDQ]D�RUJDQLFD�LQ�FLDVFXQD�UHJLRQH��IX�XWLOL]]DWD�OD�PDSSD�GHL�
VXROL�)$2��%DVDQGRVL�VX�TXHVWL�YDORUL�PHGL��IXURQR�HODERUDWL�SHU�FLDVFXQD�
ORFDOLWj�YDORUL�PHGL�GL�ULIHULPHQWR�SHU�OD�WHVVLWXUD�GHO�VXROR�HG�LO� WHQRUH�LQ�
VRVWDQ]D� RUJDQLFD�� 6XFFHVVLYDPHQWH� YDUL�PHPEUL� GHO� JUXSSR�GL� ODYRUR�� LQ�
JHQHUH�LQ�FRQVXOWD]LRQH�FRQ�HVSHUWL�ORFDOL��VFHOVHUR�L�VXROL�FKH�SUHVHQWDYDQR�
JOL�VWHVVL�YDORUL�GL�ULIHULPHQWR��L�GDWL�GHL�SDUDPHWUL�SHU�OR�VWUDWR�VXSHUILFLDOH�
GHO�VXROR�VRQR�ULSRUWDWL�QHOOH�7DEHOOH���H������
2YH� SRVVLELOH�� IXURQR� HVFOXVL� L� VXROL� SULYL� GL� IDOGD�� ,Q� DOFXQL� FDVL� IX� GDWD�
VSHFLDOH� FRQVLGHUD]LRQH� D� VXROL� SHU� L� TXDOL� HUDQR� UHSHULELOL� ULVXOWDWL� GL�
ULFHUFKH� FKH� QH�GHVFULYHYDQR� OH� SURSULHWj��7DOYROWD� L� YDORUL� GL� ULIHULPHQWR�
HUDQR�ULHVDPLQDWL�GXUDQWH�LO�SURFHVVR�GL�VFHOWD�GHL�VXROL��
,�GDWL�VXO�SURILOR�ULJXDUGDYDQR�L�VLQJROL�RUL]]RQWL�H�FRQWHQHYDQR�OH�VHJXHQWL�
PLVXUH�� �D�� VRVWDQ]D� RUJDQLFD� R� FDUERQLR� RUJDQLFR�� �E�� SHUFHQWXDOH� GL�
VDEELD��OLPR�H�DUJLOOD���F��S+�H��G��PDVVD�YROXPLFD�DSSDUHQWH��
(¶� QRWR� FRPH� OD� YHORFLWj� GL� WUDVIRUPD]LRQH� GL� XQ� ILWRIDUPDFR� GHFUHVFH�
DOO¶DXPHQWDUH�GHOOD�SURIRQGLWj�GHO�VXROR�H�VLD�IXQ]LRQH�VLD�GHO�VXROR��VLD�GHO�
ILWRIDUPDFR�VWHVVR��7XWWDYLD��GDWD�OD�VFDUVLWj�GL�GDWL�UHSHULELOL� LQ�OHWWHUDWXUD�
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VXOO¶DUJRPHQWR��IX�GHFLVR�GL�DVVXPHUH�OD�VWHVVD�GLSHQGHQ]D�GDOOD�SURIRQGLWj�
SHU�WXWWL�L�SURILOL��LQGLSHQGHQWHPHQWH�GDOOH�SURSULHWj�GHO�ILWRIDUPDFR��)XURQR�
SHUWDQWR� VFHOWL� SHU� OD� YHORFLWj� GL� WUDVIRUPD]LRQH� L� VHJXHQWL� IDWWRUL�
PROWLSOLFDWLYL������SHU�OR�VWUDWR������FP������SHU�OR�VWUDWR�������FP�H�����SHU�
OR�VWUDWR��������FP��$O�GL�VRWWR�GL�����FP��LO�IDWWRUH�HUD�SRVWR�XJXDOH�D�]HUR�
�QHVVXQD� WUDVIRUPD]LRQH��� 4XHVWD� IX� OD� GHFLVLRQH� DVVXQWD� SHU� WXWWL� JOL�
VFHQDUL�� 6H� WXWWDYLD� SHU� XQ� SDUWLFRODUH� ILWRIDUPDFR� HUDQR� GLVSRQLELOL�
VXIILFLHQWL� LQIRUPD]LRQL�� O¶XWLOL]]DWRUH�SRWHYD�YDULDUH�GHWWD�GLSHQGHQ]D�FRQ�
OD�SURIRQGLWj��LQ�EDVH�DOOH�LQIRUPD]LRQL�RWWHQXWH��
/D�WDEHOOD���PRVWUD�FRPH�LO�WHQRUH�LQ�VRVWDQ]D�RUJDQLFD�QHL�SULPL����FP�GL�
VXROR� YDULD� GDOO¶�� DO� ��� LQ� WXWWL� JOL� VFHQDUL� DG� HFFH]LRQH� GL� TXHOOL� GL�
-RNLRLQHQ�H�3RUWR�FKH�VXSHUDQR�LO�����/¶HOHYDWR�WHQRUH�GL�VRVWDQ]D�RUJDQLFD�
GL� 3RUWR� GLSHQGH� GDOO¶RULJLQH� IOXYLDOH� GL� TXHO� VXROR�� /D� WDEHOOD� �� PRVWUD�
DQFKH� FKH� OD� GLPLQX]LRQH� GL� VRVWDQ]D� RUJDQLFD� FRQ� OD� SURIRQGLWj� YDULD�
QRWHYROPHQWH� QHOOH� GLYHUVH� ]RQH�� SHU� HVHPSLR� D� -RNLRLQHQ� LO� WHQRUH� GL�
VRVWDQ]D�RUJDQLFD�GHFUHVFH� UDSLGDPHQWH�FRQ� OD�SURIRQGLWj��PHQWUH�D�3RUWR�
GHFUHVFH�VROR�PRGHUDWDPHQWH��/D�WDEHOOD���PRVWUD�FKH�LQ�PHGLD� LO�YROXPH�
GHOOD�IUD]LRQH�GL�DFTXD�DOOD�FDSDFLWj�GL�FDPSR��S)� ����SHU�OR�VWUDWR�������
FP�YDULD� GDO� ���� DO� ����� ,O� VXROR� VDEELRVR� IUDQFR� GL�+DPEXUJ� H� TXHOOR�
IUDQFR�VDEELRVR�GL�-RNLRLQHQ�KDQQR�YDORUL�FKH�VRQR�LQIHULRUL�D�TXHOOL�GHJOL�
DOWUL� VHWWH� VXROL� FKH�� D� ORUR� YROWD�� SUHVHQWDQR� XQ� FRQWHQXWR� GL� DFTXD� DOOD�
FDSDFLWj� GL� FDPSR� DEEDVWDQ]D� HOHYDWR�� /D� 7DEHOOD� �� PRVWUD� DQFKH� FKH� LO�
OLYHOOR�PHGLR�GHOOD� IDOGD�SHU� TXDWWUR� GHL� QRYH� VFHQDUL� q� D� FLUFD� ����PHWUL��
'XH� VFHQDUL� �+DPEXUJ� H� 6HYLJOLD�� KDQQR� OLYHOOL� D� FLUFD� �� PHWUL� HG� L�
ULPDQHQWL�WUH��&KDWHDGXQ��2NHKDPSWRQ�H�7KLYD��KDQQR�OLYHOOL�DG�GLVRWWR�GHL�
��PHWUL��
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6(/(=,21(�'(//(�&2/785(�
*OL� VFHQDUL� HUDQR� UHVL� L� SL�� UHDOLVWLFL� SRVVLELOL�PHGLDQWH� O¶LQFOXVLRQH� GHOOH�
SL��GLIIXVH�FROWXUH�HXURSHH�DG�HFFH]LRQH�GHO�ULVR��FKH�DQGDYD�WUDWWDWR�D�SDUWH�
�FRPH��LQ�HIIHWWL��q�VWDWR�IDWWR�VXFFHVVLYDPHQWH��SHUFKp�L�PRGHOOL�FRQVLGHUDWL�
SHU� OH� FROWXUH� ³LQ� DVFLXWWD´� QRQ� FRQVHQWRQR� OD� VLPXOD]LRQH� GHOOD�
OLVFLYLD]LRQH�GHL�ILWRIDUPDFL�DO�GLVRWWR�GHOOH�]RQH�DOODJDWH��*OL�VFHQDUL�HUDQR�
VYLOXSSDWL�SHU�FLQTXH�FROWXUH�FKH�VL�VLPXODYD�SRWHVVHUR�FUHVFHUH� LQ� WXWWH� OH�
QRYH� ]RQH� �PHOH�� FHUHDOL� YHUQLQL�� HUED� LQFOXVD� OD� PHGLFD�� SDWDWH� HVWLYH� H�
EDUEDELHWROD�GD�]XFFKHUR��H����FROWXUH�FKH�SRWHYDQR�FUHVFHUH�LQ�DOPHQR�XQD�
GHOOH� ]RQH� FRQVLGHUDWH�� 4XHVWH� ��� FROWXUH� VRQR�� LQ� RUGLQH� DOIDEHWLFR��
DJUXPL�� EDFFKH�� FDURWH�� FDYROR�� FHUHDOL�� FLSROOD�� FRO]D� �HVWLYD��� FRO]D�
�LQYHUQDOH��� FRWRQH�� IDJLROL�� IDJLROLQL�� IUDJROH�� JLUDVROH�� OLQR��PDLV�� SDWDWH��
SLVHOOR�� SRPRGRUR�� VRLD�� WDEDFFR� H� YLWH�� 7DOYROWD� XQD� FROWXUD� FKH�
QRUPDOPHQWH�QRQ�FUHVFH�LQ�XQ¶DUHD�VSHFLILFD��DG�HVHPSLR�OD�EDUEDELHWROD�GD�
]XFFKHUR� D� 2NHKDPSWRQ��� HUD� XJXDOPHQWH� LQFOXVD� SHUFKp� SRWHYD� HVVHUH�
FROWLYDWD�LQ�VXROL�H�FOLPD�VLPLOL�LQ�DOWUH�SDUWL�G¶(XURSD��
,Q�WHRULD��DQFKH�OH�FROWXUH�SRVVRQR�JLRFDUH�XQ�UXROR�QHOOD�GHILQL]LRQH�GHOOD�
YXOQHUDELOLWj�GL�XQR�VFHQDULR��7XWWDYLD��FRPH�GHWWR�SUHFHGHQWHPHQWH��FL�VL�q�
EDVDWL� VXOO¶DVVXQWR�FKH� OD�YXOQHUDELOLWj�GHOOR� VFHQDULR�GLSHQGD�VROWDQWR�GDO�
VXROR� H� GDO� FOLPD�� 3HUFLz�� LQ� JHQHUDOH�� L� SDUDPHWUL� GHOOD� FROWXUD� HUDQR�
TXDQWLILFDWL� FRQ� OD� PHGLD� H� OD� PHGLDQD�� 3HU� WXWWH� OH� FRPELQD]LRQL� VXROR�
FROWXUD�FOLPD��OD�FRQVLVWHQ]D�GHL�GDWL�FROWXUDOL�HUD�YHULILFDWD�H��VH�QHFHVVDULR��
L� GDWL� FROWXUDOL� YHQLYDQR� PRGLILFDWL�� 3HU� FDUDWWHUL]]DUH� XQD� FROWXUD� LQ� XQ�
GHWHUPLQDWR� VFHQDULR�� YHQLYDQR� XWLOL]]DWL� L� VHJXHQWL� SDUDPHWUL�� �D�� GDWD� GL�
VHPLQD�WUDSLDQWR�� HPHUJHQ]D� H� UDFFROWR�� �E�� YDORUH� PDVVLPR� QHO� WHPSR�
GHOO¶LQGLFH� GL� DUHD� IROLDUH�� GL� FRSHUWXUD� GHO� VXROR� H� GL� HIIHWWLYD� SURIRQGLWj�
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UDGLFDOH� FRQ� OH� GDWH� FRUULVSRQGHQWL�� *HQHUDOPHQWH�� L� SDUDPHWUL� FROWXUDOL�
HUDQR�RWWHQXWL�GD�HVSHUWL� ORFDOL�FKH�VXJJHULYDQR�DQFKH�OH�FROWXUH�SULQFLSDOL�
SHU�RJQL�ORFDOLWj��
�
6(/(=,21(�'(,�'$7,�0(7(252/2*,&,�('�,55,*8,�
,�PRGHOOL�GL�OLVFLYLD]LRQH�QHFHVVLWDQR�GL�GDWL�PHWHRURORJLFL�JLRUQDOLHUL��FKH�
HUDQR�RWWHQXWL�GDL�GDWL�0$56��7HUUHV���������7DOL�GDWL�VRQR�EDVDWL�VX�FHOOH�
UHWLFRODWH� GL� ��� [� ��� FP� SHU� O¶LQWHUD� (XURSD� �SL�� OD� 7XUFKLD� HG� LO� 1RUG�
$IULFD���3HU�FLDVFXQD�FHOOD�HUDQR�GLVSRQLELOL�OH�SURSULHWj�PHWHRURORJLFKH�VX�
EDVH�JLRUQDOLHUD�SHU�SHULRGL�GL����±����DQQL��/H�FHOOH�LQ�FXL�HUDQR�FROORFDWL�L�
QRYH�SURILOL�GL�VXROR��YHQQHUR�VHOH]LRQDWH�H�GD�HVVH�YHQQHUR�ULFDYDWL� L�GDWL�
PHWHRURORJLFL�SHU�XQ�SHULRGR�GL����DQQL��GDO������DO�������FKH�UDSSUHVHQWD�
LO� SHULRGR� PLQLPR� SHU� GHULYDUH� O¶���� SHUFHQWLOH��� 6H� OH� SLRJJH� DQQXDOL�
GLIIHULYDQR� WURSSR� GDL� YDORUL� SUHFHGHQWHPHQWH� DVVHJQDWL� LQ� 7DEHOOD� ��� OD�
SLRYRVLWj� JLRUQDOLHUD� GHOOR� VFHQDULR� YHQLYD� DJJLXVWDWD� �DG� HVHPSLR�
PROWLSOLFDQGROD� SHU� XQ� IDWWRUH� FRVWDQWH�� LQ� PRGR� GD� RWWHQHUH� YDORUL�
DFFHWWDELOL� SHU� OD� SLRYRVLWj� DQQXD��4XHVWR� DSSURFFLR� q� JLXVWLILFDELOH� VH� VL�
SHQVD�FKH�OD�SLRYRVLWj�DQQXDOH�SXz�YDULDUH�VHQVLELOPHQWH�DQFKH�SHU�GLVWDQ]H�
GL�DSSHQD����NP��DG�HV��SHU�HIIHWWR�GHOOH�PRQWDJQH���4XHVWD�SURFHGXUD�IX�
DSSOLFDWD�SHU�TXDWWUR�GHL�QRYH�VFHQDUL��.UHPVPXQVWHU��2NHKDPSWRQ��3RUWR�
H�7KLYD���
/¶LUULJD]LRQH�IX�LQFOXVD�SHU�JOL�VFHQDUL�QHL�TXDOL�DSSDULYD�QHFHVVDULD�SHU�OH�
QRUPDOL�SUDWLFKH�DJULFROH��&KDWHDGXQ��3LDFHQ]D��6HYLOOD��7KLYD���*OL�VFHQDUL�
LUULJXL�HUDQR�EDVDWL�VXO�SURJUDPPD�G¶LUULJD]LRQH�,56,6��5DHV�HW�DO���������
HG�HUDQR�SUHYLVWL�SHU�VHL�FROWXUH��SDWDWD��PDLV��PHOR��HUED�PHGLFD��SRPRGRUL�
H�EDUEDELHWROD�GD�]XFFKHUR���6L�VWDELOu�FKH�OR�VFHQDULR�LUULJXR�GL�RJQL�FROWXUD�
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IRVVH�XJXDOH� DG�XQR�GL�TXHVWL� VHL��(¶� DQFKH�SRVVLELOH� FKH�XQD� FROWXUD� FRQ�
YHQJD�LUULJDWD��DG�HVHPSLR�SRLFKp�LO�IUXPHQWR�YHUQLQR�SXz�FUHVFHUH�LQ�WXWWL�L�
OXRJKL� VHQ]D� LUULJD]LRQH�� VL� q� VWDELOLWR� FKH� LO� IUXPHQWR�YHUQLQR�QRQ�YHQJD�
LUULJDWR�LQ�QHVVXQR�VFHQDULR���
/D�WDEHOOD���PRVWUD�DQFKH�FKH�OH�GRVL�DQQXH�GL�DFTXD�GL�LUULJD]LRQH�SRVVRQR�
HVVHUH�FRQVLGHUHYROL�QHOOH�]RQH�LUULJDWH��'DO�PRPHQWR�FKH�VL�q�VWDELOLWR�FKH�
LO� IUXPHQWR� YHUQLQR� QRQ� YHQJD� LUULJDWR�� O¶LUULJD]LRQH� PLQLPD� SHU� WXWWL� L�
TXDWWUR�VFHQDUL��GRYH�q�SUHYLVWD�q�SDUL�D�]HUR��3HU�&KkWHDXGXQ�H�3LDFHQ]D��OD�
PDVVLPD� LUULJD]LRQH� DQQXDOH� q� ���� ±� ���� PP�� PHQWUH� q� PDJJLRUH� SHU�
6HYLOOD� H� 7KLYD� ����� ±� ���� PP��� 6HYLOOD� H� 7KLYD� KDQQR� OD� SL�� EDVVD�
SLRYRVLWj� DQQXD� �����±�����PP��� WXWWDYLD� VH�YL� VL� ID� FUHVFHUH�XQD� FROWXUD�
FKH� ULFKLHGD� OD� PDVVLPD� LUULJD]LRQH�� OD� VRPPD� GHOOD� SLRJJLD� SL��
O¶LUULJD]LRQH�q�SDUL�D������±������PP��H�TXLQGL�6HYLOOD�GLYHQWD�OD�]RQD�FRQ�
LO�PDJJLRUH� DSSRUWR� DQQXR� GL� DFTXD��� 3HUWDQWR� O¶LUULJD]LRQH� SXz� DYHUH� XQ�
HQRUPH�LPSDWWR�VXO�ELODQFLR�LGULFR�VLD�D�6HYLOOD�FKH�D�7KLYD��/D�7DEHOOD���
PRVWUD� DQFKH� FKH� OD�PHGLD�GHOOD� WHPSHUDWXUD� DQQXD�GHOO¶DULD�YDULD�GD��� D�
���� &�� -RNLRLQHQ� q� GL� JUDQ� OXQJD� OR� VFHQDULR� SL�� IUHGGR� FRQ� FLUFD� ��� &�
PHQWUH�&KkWHDXGXQ��+DPEXUJ��.UHPVP�QVWHU�H�2NHKDPSWRQ�VL�DWWHVWDQR�D�
����&�� ,�TXDWWUR�VFHQDUL�SRVWL�VXOOD�SDUWH�GHVWUD�GHOOD�7DEHOOD�VRQR�VFHQDUL�
GHOO¶(XURSD�GHO�6XG�FRQ�OH�WHPSHUDWXUH�SL��HOHYDWH��
�
$'$77$0(172�'(*/,�6&(1$5,�$,�02'(//,�
0RGHOOL�
/R� VFRSR� SULQFLSDOH� GHO� JUXSSR� GL� ODYRUR� ³JURXQGZDWHU� VFHQDULRV´� GHO�
)2&86��HUD�GL�VYLOXSSDUH�VFHQDUL�FKH�IRVVHUR�DGDWWL�SHU�OD�YDOXWD]LRQH�GHO�
PRYLPHQWR�GHL�ILWRIDUPDFL�YHUVR�OH�IDOGH��/¶LQWHQWR�QRQ�HUD�SHUz�TXHOOR�GL�
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SURGXUUH�VFHQDUL�SHU�XQD�VSHFLILFD�YHUVLRQH�GL�XQ�PRGHOOR��PD�SLXWWRVWR�GL�
GHVFULYHUH� XQD� VHULH� GL� FRQGL]LRQL� FKH� SRWHVVHUR� HVVHUH� LPSLHJDWH� DQFKH�
QHOOH� VXFFHVVLYH� YHUVLRQL� GHL� PRGHOOL� GLVSRQLELOL�� H� DQFKH� LQ� PRGHOOL� SL��
HYROXWL� FKH� IRVVHUR� VWDWL� VYLOXSSDWL� VXFFHVVLYDPHQWH�� 7XWWDYLD�� DQFKH� OD�
VLPXOD]LRQH�FRQ�XQR�VROR�GHJOL� VFHQDUL�SUHVFHOWL� FRQ�XQ�PRGHOOR�HVLVWHQWH�
ULFKLHGH� OD� VHOH]LRQH� GL� PROWL� LQSXW� VSHFLILFL�� 3HUFLz�� SHU� XQLIRUPDUH�
O¶XWLOL]]R�GHJOL�VFHQDUL�VWDQGDUG��LO�JUXSSR�GL�ODYRUR�PLVH�D�SXQWR�JOL�³LQSXW�
ILOHV´�QHFHVVDUL�SHU�LQVHULUH�OH�FDUDWWHULVWLFKH�GL�FLDVFXQR�VFHQDULR�LQ�DOFXQL�
GHL� SL�� LPSRUWDQWL� PRGHOOL�� &RPH� ULFKLHVWR� GDOOD� &RPPLVVLRQH� JXLGD� GHO�
)2&86��IXURQR�VYLOXSSDWL�VFHQDUL�³DG�KRF´�SHU� WUH�GHL�SULQFLSDOL�PRGHOOL��
3(/02��3(67/$�H�35=0��-HQH��������9DQ�'HQ�%HUJ�DQG�%RHVWHQ��������
&DUVHO� HW� DO��� ������� 4XHVWL� PRGHOOL� VRQR� EDVDWL� VXOOD� WHRULD� GHO� WUDVSRUWR�
FURPDWRJUDILFR� H� QRQ� VLPXODQR� TXHOOR� GHL� IOXVVL� SUHIHUHQ]LDOL� QHL� VXROL�
VWUXWWXUDWL��8QR� VFHQDULR� IX� SRL� VYLOXSSDWR� DQFKH� SHU� LO�PRGHOOR�0$&52�
�-DUYLV� DQG� /DUVVRQ�� ������ SHU� GLPRVWUDUH� DJOL� 6WDWL�0HPEUL� O¶HIIHWWR� GHL�
IOXVVL�SUHIHUHQ]LDOL��GDO�PRPHQWR�FKH�LO�0$&52�q�LQ�(XURSD�LO�PRGHOOR�SL��
XWLOL]]DWR� SHU� VLPXODUH� LO� PRYLPHQWR� GHL� SURGRWWL� ILWRVDQLWDUL� DWWUDYHUVR� L�
PDFURSRUL� GHO� VXROR�� &RPH� VFHQDULR� SHU� LO� 0$&52� IX� VFHOWR� TXHOOR� GL�
&KkWHDXGXQ��LO�FXL�VXROR�q�LO�SL��SHVDQWH�WUD�TXHOOL�GHOOH�DOWUH�RWWR�]RQH�H�SHU�
LO�TXDOH�HUDQR�GLVSRQLELOL�L�GDWL�QHFHVVDUL�DOOD�FDOLEUD]LRQH�GHO�PRGHOOR��
�
527$=,21(�&2/785$/(�
/¶LQFOXVLRQH�GL�UHDOLVWLFKH�URWD]LRQL�FROWXUDOL�QHL�YDUL�VFHQDUL�FRVWLWXLYD�XQ�
LPSHJQR� WURSSR� JUDYRVR� SHU� LO� JUXSSR� GL� ODYRUR�� SHUWDQWR�� VL� VWDELOu� GL�
FRQVLGHUDUH� FKH� RJQL� VLPXOD]LRQH� GHO� PRGHOOR� SUHYHGHVVH� OD� SUHVHQ]D� LQ�
WXWWL�JOL�DQQL�GHOOD�PHGHVLPD�FROWXUD��3RLFKp�SHUz�DOFXQH�FROWXUH� �FRPH� OD�
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SDWDWD�� UDUDPHQWH�VRQR�FROWLYDWH� WXWWL�JOL�DQQL�� IX�DJJLXQWD�XQ¶RS]LRQH�FKH�
SUHYHGHYD�OD�FROWLYD]LRQH��H�TXLQGL�O¶DSSOLFD]LRQH�GHO�ILWRIDUPDFR��RJQL�GXH�
H� RJQL� WUH� DQQL�� 3HUWDQWR�� SHU� HIIHWWXDUH� GHOOH� YDOXWD]LRQL� FRQIURQWDELOL�� LO�
SHULRGR� GL� VLPXOD]LRQH� IX� HVWHVR� D� ��� H� ��� DQQL� ULVSHWWLYDPHQWH� SHU� OH�
DSSOLFD]LRQL�IDWWH�RJQL�GXH�R�RJQL�WUH�DQQL��ULSHWHQGR�L����DQQL�SUHYLVWL�SHU�
GXH�H�WUH�YROWH���
�
3HULRGR�GL�VLPXOD]LRQH�
&RPH� GHWWR� QHOOD� VH]LRQH� SUHFHGHQWH�� L� PRGHOOL� QHFHVVLWDQR� GL� SHULRGL� GL�
VLPXOD]LRQH�GL��������H����DQQL��3HU�FRQVHQWLUH�GL�VWDELOL]]DUH�O¶XPLGLWj�GHO�
WHUUHQR� OXQJR� LO� SURILOR� SULPD� GHOO¶LQL]LR� GHOOD� VLPXOD]LRQH�� H� SRLFKp� QRQ�
VHPSUH� LO� GLODYDPHQWR� SXz� HVVHUH� FRQVLVWHQWH� QHO� SULPR� DQQR� GL�
DSSOLFD]LRQH� �VSHFLDOPHQWH� SHU� FRPSRVWL� SHUVLVWHQWL� H� PRGHUDWDPHQWH� R�
IRUWHPHQWH� DGVRUELWL� GDO� VXROR��� VL� DJJLXQJH� SULPD� GHO� SHULRGR� GL�
VLPXOD]LRQH� XQ� SHULRGR� GL� ³ULVFDOGDPHQWR´� GL� VHL� DQQL� �L� VHL� DQQL� IXURQR�
VFHOWL�SHUFKp�VRQR�GLYLVLELOL�SHU������H���FRVLFFKq�LO�SHULRGR�GL�ULVFDOGDPHQWR�
QRQ�GLSHQGH�GDOOD�IUHTXHQ]D�GL�DSSOLFD]LRQH���1DWXUDOPHQWH�L�ULVXOWDWL�GHOOD�
VLPXOD]LRQH�GXUDQWH�LO�SHULRGR�GL�³ULVFDOGDPHQWR´�YHQJRQR�WUDVFXUDWL�DL�ILQL�
GHOOD�YDOXWD]LRQH�GHOOD�OLVFLYLD]LRQH��
�
3URIRQGLWj�GHOOD�VLPXOD]LRQH�
(¶� QHFHVVDULR� FKH� WXWWH� OH� VLPXOD]LRQL� VLDQR� HIIHWWXDWH� ILQR� DG� XQD�
VXIILFLHQWH� SURIRQGLWj� SHU� SHUPHWWHUH� XQ� DFFXUDWR� ELODQFLR� LGULFR�� 3HU� L�
PRGHOOL� GL� FDSDFLWj� FRPH� LO� 35=0�HG� LO� 3(/02�� TXHVWR� VLJQLILFD� FKH� OH�
VLPXOD]LRQL� YHQJDQR� HIIHWWXDWH� DOPHQR� ILQR� DOOD� ]RQD� LQWHUHVVDWD�
GDOO¶DSSDUDWR�UDGLFDOH��3HU�L�PRGHOOL�EDVDWL�VXOO¶HTXD]LRQH�GL�5LFKDUGV�FRPH�
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LO� 3(67/$� �3($5/�� HG� LO� 0$&52�� OH� VLPXOD]LRQL� GRYUHEEHUR� HVVHUH�
HIIHWWXDWH� ILQR� D� SURIRQGLWj�PDJJLRUL� �DO� GLVRWWR� GHO� OLYHOOR� LQIHULRUH� GHOOD�
IDOGD���3HU�TXDQWR�ULJXDUGD� OH�FRQFHQWUD]LRQL�GL�SULQFLSLR�DWWLYR�H�GHL�VXRL�
PHWDEROLWL�� L� 3ULQFLSL� 8QLIRUPL� GHOO¶8(� �$OOHJDWR� 9,� GHOOD� 'LUHWWLYD�
�������&((�� IDQQR� ULIHULPHQWR� DOOH� FRQFHQWUD]LRQL� QHOO¶DFTXD� GL� IDOGD��
0ROWL�IDWWRUL�UHQGRQR�GLIILFLOH�WDOH�YDOXWD]LRQH��7UD�TXHVWL��SRVVLDPR�FLWDUH�
OD� PDQFDQ]D� G¶LQIRUPD]LRQL� VXOOH� FDUDWWHULVWLFKH� GHO� VRWWRVXROR�� OD�
PDQFDQ]D� G¶LQIRUPD]LRQL� VXOO¶DQGDPHQWR� GHL� SURFHVVL� �VSHFLDOPHQWH� OD�
GHJUDGD]LRQH�� FKH� DYYHQJRQR� QHO� VRWWRVXROR� D� FDULFR� GHL� SURGRWWL�
ILWRVDQLWDUL� H� GHL� ORUR� PHWDEROLWL�� OH� FDUHQ]H� GHL� PRGHOOL� H� O¶HYHQWXDOH�
SUHVHQ]D�GL�³VIDWWRFFLR´�GL� URFFLD�R�DOWUL�PDWHULDOL�FKH�QRQ�SRVVRQR�HVVHUH�
FRQYHQLHQWHPHQWH�VLPXODWL�FRQ�L�PRGHOOL�HVLVWHQWL��3HU�WDOL�UDJLRQL�VL�VWDELOu�
FKH�� DO� PRPHQWR�� O¶XQLFD� VROX]LRQH� SRVVLELOH� IRVVH� TXHOOD� FKH� L� PRGHOOL�
IRUQLVVHUR� FRPH� RXWSXW� L� IOXVVL� GHOO¶DFTXD� H� GHL� UHODWLYL� SURGRWWL� RUJDQLFL�
ULOHYDQWL� DOOD� SURIRQGLWj� GL� XQ� PHWUR�� 2YYLDPHQWH�� TXDQGR� SRVVLELOH�� L�
PRGHOOL�DYUHEEHUR�SRWXWR�IRUQLUH�L�IOXVVL�DQFKH�D�SURIRQGLWj�PDJJLRUH�FRPH�
DG� HVHPSLR� ILQR� DO� FRQILQH� LGURORJLFR� R� DOOD� IDOGD�� 4XDQGR� GLYHQWDVVHUR�
GLVSRQLELOL� XOWHULRUL� LQIRUPD]LRQL� H� PRGHOOL� SL�� DYDQ]DWL�� O¶RELHWWLYR�
SRWUHEEH�GLYHQWDUH�O¶HIIHWWLYD�VLPXOD]LRQH�GHOOH�FRQFHQWUD]LRQL�QHOOH�DFTXH�
GL�IDOGD��
�
5LVSRVWH�GHO�PRGHOOR�
/D� OLVFLYLD]LRQH� GL� XQ� FRPSRVWR� q� FDUDWWHUL]]DWD� GDOOD� VXD� FRQFHQWUD]LRQH�
PHGLD� QHOO¶DFTXD� OLVFLYLDWD� DO� GLVRWWR� GL� XQD� FHUWD� SURIRQGLWj� �QHO� QRVWUR�
FDVR���P��FRPH�SUHFHGHQWHPHQWH�VWDELOLWR���7DOH�FRQFHQWUD]LRQH�q�GHILQLWD�
GDOO¶LQWHJUDOH�GHO�IOXVVR�GL�VROXWR�QHO�SHULRGR�SUHVFHOWR��O¶DPPRQWDUH�WRWDOH�
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GL� SULQFLSLR� DWWLYR� R� PHWDEROLWD� FKH� VXSHUD� WDOH� SURIRQGLWj��� GLYLVR� SHU�
O¶LQWHJUDOH�GHO�IOXVVR�LGULFR�QHOOR�VWHVVR�SHULRGR��OD�ULFDULFD�GL�DFTXD�WRWDOH�
ROWUH�GHWWD�SURIRQGLWj���,Q�SHULRGL�LQ�FXL�OD�ULFDULFD�QHWWD�DO�GLVRWWR�GL���PHWUR�
q� ]HUR� R� QHJDWLYD�� OD� FRQFHQWUD]LRQH� PHGLD� YD� SRVWD� XJXDOH� D� ]HUR�� ,O�
SHULRGR� q� XQ� DQQR� GL� FDOHQGDULR� SHU� VLPXOD]LRQL� GL� ��� DQQL�� GXH� DQQL� GL�
FDOHQGDULR� SHU� VLPXOD]LRQL� GL� ��� DQQL� H� WUH� DQQL� GL� FDOHQGDULR� SHU�
VLPXOD]LRQL�GL����DQQL��&RVu�XQD�FRUVD�GHO�PRGHOOR�SURGXFH�XQD�PHGLD�GHOOH�
FRQFHQWUD]LRQL� GL� ��� SHULRGL�� 7XWWL� L� PRGHOOL� VRQR� VWDWL� SUHGLVSRVWL� FRQ�
TXHVWD�SURFHGXUD�H� IRUQLVFRQR�TXHVWL����YDORUL�GDO�SL��EDVVR�DO�SL��DOWR�H�
VHOH]LRQDQR� LO� ���� YDORUH� FKH� UDSSUHVHQWD� O¶���� SHUFHQWLOH� SHU� OD� VHULH�
FOLPDWLFD� FKH�� FRPH� GHWWR� SUHFHGHQWHPHQWH�� SRUWD� DO� ���� LO� SHUFHQWLOH�
FRPSOHVVLYR��7DEHOOD�����
�
3DUDPHWUL�GHVFULWWLYL�GHOOH�SURSULHWj�GHL�ILWRIDUPDFL�H�GHL�ORUR�PHWDEROLWL�
7XWWH� OH� LQIRUPD]LRQL� VXOOH�SURSULHWj�GHL� ILWRIDUPDFL� H�GHL� ORUR�PHWDEROLWL��
VXOOH� GRVL� H� VXL� WHPSL� GL� WUDWWDPHQWR� VRQR� GL� SHUWLQHQ]D� GHJOL� XWLOL]]DWRUL��
7XWWDYLD��LO�UDSSRUWR�GHO�JUXSSR�GL�ODYRUR�FRQWLHQH�XQD�JXLGD�GHWWDJOLDWD�SHU�
DVVLVWHUH� JOL� XWHQWL� QHOOD� VHOH]LRQH� GHOOH� SURSULHWj� SL�� LPSRUWDQWL� GHL�
ILWRIDUPDFL�SHU�L�TXDOL�YRJOLRQR�VLPXODUH�OD�PRELOLWj��'DO�PRPHQWR�SRL�FKH�
q�VWDWR�VWDELOLWR�FKH�OD�YXOQHUDELOLWj�GHOOR�VFHQDULR�GLSHQGH�HVFOXVLYDPHQWH�
GDOOH� SURSULHWj� GHO� VXROR� H� GDL� GDWL� FOLPDWLFL�� SLXWWRVWR� FKH�GDOOH� SURSULHWj�
GHL� ILWRIDUPDFL� H� GHL� ORUR�PHWDEROLWL�� VL� UDFFRPDQGD� FKH� VLDQR�XVDWL� FRPH�
SDUDPHWUL�SHU�OD�YDOXWD]LRQH�GHOOD�YHORFLWj�GL�GHJUDGD]LRQH�H�GHL�FRHIILFLHQWL�
G¶DGVRUELPHQWR��L�YDORUL�PHGL�R�OH�PHGLDQH��
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)LJXUD���
(VHPSLR�GL�JUDILFR�ULDVVXQWLYR�)2&86��GD�0DQXDO�RI�)2&86�

3($5/�YHUVLRQ��������5LYP��1RY��������
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&21&/86,21,�
&RPH� DFFHQQDWR� QHOO¶LQWURGX]LRQH� H� LOOXVWUDWR� QHL� SDUDJUDIL� SUHFHGHQWL� D�
TXHVWR��LO�ODYRUR�GL�VWDQGDUGL]]D]LRQH�GHJOL�LQSXW�H�GHJOL�RXWSXW��RSHUDWR�GDO�
JUXSSR� GL� ODYRUR� ³JURXQGZDWHU� VFHQDULRV´� GHO� )2&86�� WRJOLH� RJQL�
VRJJHWWLYLWj� DOOD� YDOXWD]LRQH�� PHGLDQWH� L� PRGHOOL� PDWHPDWLFL� SUHYLVLRQDOL��
GHOOD� SHULFRORVLWj� SHU� OH� IDOGH� GHL� YDUL� ILWRIDUPDFL�� 3XUWURSSR�� ULPDQH�
O¶LQFHUWH]]D� FDXVDWD� GDOOD� PDQFDWD� SRVVLELOLWj� G¶LPSLHJR� GL� XQ� PRGHOOR�
XQLFR�� 7DOH� VFHOWD� q� TXHOOD� FKH� DWWXDOPHQWH� FUHD� JOL� XQLFL� SUREOHPL�
VXOO
XWLOL]]R�GHL�PRGHOOL�)2&86�FKH��FRPH�q�VWDWR�GLPRVWUDWR�GD�SURYH�GL�
FDOFROR�FRPSDUDWLYH�FRQ� ILWRIDUPDFL� �ILWWL]L��DYHQWL� FDUDWWHULVWLFKH�GLYHUVH��
GDQQR�� FRPH� HUD� ORJLFR� DVSHWWDUVL�� VLPXOD]LRQL� FKH� GLIIHULVFRQR� WUD� ORUR�
DQFKH� GL� XQR� R� GXH� RUGLQL� GL� JUDQGH]]D�� VRSUDWWXWWR� SHU� FRQFHQWUD]LRQL�
SURVVLPH� D� TXHOOR� ���� µJ�O���� FKH� q� LO� OLPLWH� VRJOLD� GL� DFFHWWDELOLWj� SHU� OH�
DFTXH�SRWDELOL��H�FKH�q�VWDWR�DVVXQWR�GDO�)2&86�FRPH�PDVVLPR�OLYHOOR�GL�
FRQFHQWUD]LRQH� DPPLVVLELOH� D� �� PHWUR� GL� SURIRQGLWj� SHU� JLXGLFDUH� QRQ�
SHULFRORVR�XQ�SURGRWWR�ILWRVDQLWDULR��
4XHVWD�QRQ�FRLQFLGHQ]D�GHOOH�VLPXOD]LRQL�HIIHWWXDWH�FRQ�L�GLIIHUHQWL�PRGHOOL�
)2&86� FRQVLJOLHUHEEH� FKH�� SHU� L� ILQL� YDOXWDWLYL� ULFKLHVWL� GDOOD� 'LUHWWLYD�
�������&((�� OH�VLPXOD]LRQL� IRVVHUR�HIIHWWXDWH�FRQ� WXWWL� L�PRGHOOL�H�VX� WXWWL�
JOL� VFHQDUL� )2&86� FRPSDWLELOL� FRQ� OH� FROWXUH� FRQWUROODWH� GDO� SURGRWWR�
ILWRVDQLWDULR�� SHU� DYHUH� XQD� YLVLRQH� FRPSOHWD� GHOO
HYHQWXDOH� SHULFROR� GL�
FRQWDPLQD]LRQH� GHOOH� DFTXH� SURIRQGH�� 7DOH� q� VWDWD� OD� VFHOWD� GHOOD�
&RPPLVVLRQH�&RQVXOWLYD�3URGRWWL�)LWRVDQLWDUL�FKH�RSHUD�SUHVVR�LO�0LQLVWHUR�
GHOOD�6DOXWH��,Q�DPELWR�HXURSHR��(&&2�0HHWLQJV���FL�VL�DFFRQWHQWD�VSHVVR�
GL�VLPXOD]LRQL�HIIHWWXDWH�FRQ�XQ�VROR�PRGHOOR��4XHVWD�VFHOWD��FKH�SRWUHEEH�
DQFKH�HVVHUH�DFFHWWDWD�SHU�VLPXOD]LRQL�FKH�GDQQR�FRQFHQWUD]LRQL�GL�SURGRWWL�
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ILWRVDQLWDUL� QHOOH� DFTXH� SURIRQGH� ODUJDPHQWH� VXSHULRUL� R� ODUJDPHQWH�
LQIHULRUL� D� ���� µJ�O���� � QRQ� PL� VHPEUD� PROWR� RSSRUWXQD� SHU� YDORUL�
QHOO¶LQWRUQR�GHO�OLPLWH�VRJOLD��
/¶HIIHWWXD]LRQH� GL� GHWWH� VLPXOD]LRQL� QRQ� DSSDUH� XQ� LPSHJQR� JUDYRVR��
FRQVLGHUDWR� FKH� L� PRGHOOL� 0$&52�� 3($5/�� 3(/02� H� 35=0� JLj�
VWDQGDUGL]]DWL� FRQ� L��� VFHQDUL�)2&86�H� ULFKLHGHQWL�SHU� OD� VLPXOD]LRQH�XQ�
QXPHUR�OLPLWDWR�GL�LQSXW��GDO�PRPHQWR�FKH�PROWL�GL�HVVL�VRQR�JLj�SUHILVVDWL��
VRQR� GLVWULEXLWL� GDOO¶,635$� H� GLVSRQLELOL� VXO� VLWR�
KWWS���YLVR�HL�MUF�LW�IRFXV�LQGH[�KWPO��0L� VHQWR�� SHUWDQWR�� GL� LQYLWDUH� WXWWH� OH�
'LWWH� FKH� ULFKLHGRQR� OD� UHJLVWUD]LRQH� GL� XQ� SURGRWWR� ILWRVDQLWDULR� D�
SUHVHQWDUH� OD� GRFXPHQWD]LRQH� FRPSOHWD� DQFKH� SHU� TXDQWR� ULJXDUGD� OH�
VLPXOD]LRQL�PRGHOOLVWLFKH��DO�ILQH�GL�HYLWDUH�SUREOHPL�DL�YDOXWDWRUL�H�GDQQRVL�
ULWDUGL�SHU�OD�UHJLVWUD]LRQH�GHL�ORUR�SURGRWWL��
�
5,)(5,0(17,�%,%/,2*5$),&,�
%RHVWHQ�-�-�7�,��� -RQHV�5�/���%XVLQHOOL�0���'HOPDV�$�%���*RWWHVE�UHQ�%���
+DQVH� .��� -DUYLV� 7��� .OHLQ� 0��� YDQ� GHU� /LQGHQ� $�0�$��� 0DLHU� :�0���
5HNRODLQHQ�6���5HVVHOHU�+���6W\F]HQ�0���7UDYLV�.���9DQFORRVWHU�0����������
7KH�GHYHORSPHQW�RI�)2&86�VFHQDULRV�IRU�DVVHVVLQJ�SHVWLFLGH�OHDFKLQJ�WR�
JURXQGZDWHU� LQ� (8� UHJLVWUDWLRQ�� 3URFHHGLQJV� RI� %ULWLVK� &URS� 3URWHFWLRQ�
&RXQFLO��)DUQKDP��6XUUH\�����������������
&DUVHO�5��)���OPKRII�-��&���+XPPHO�3�5���&KHSOLFN�-��0���'RQLJLDQ�$��6��
��������35=0����$�PRGHO�IRU�SUHGLHWLQJ�SHVWLFLGH�DQG�QLWURJHQ�IDWH�LQ�WKH�
FURS�URRW�DQG�XQVDWXUDWHG�VRLO�]RQHV��8VHUV�0DQXDO�IRU�5HOHDVH������8�6��
(QYLURPQHQWDO�3URWHFWLRQ�$JHQF\��$WKHQV��
)2&86�/HDFKLQJ�0RGHOOLQJ�:RUNJURXS���������/HDFKLQJ�PRGHOV�DQG�(8�
UHJLVWUDWLRQ�� *XLGDQFH� GRFXPHQW� �����9,����� &RPPLVVLRQ� RI� WKH�
(XURSHDQ� &RPPXQLWLHV�� 'LUHFWRUDWH�*HQHUDO� IRU� $JULFXOWXUH� 9,� %� ,,����
%UXVVHOV������SS��
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)2&86�*URXQGZDWHU�6FHQDULRV�:RUNJURXS���������)2&86�JURXQGZDWHU�
VFHQDULRV� LQ� WKH� (8� UHYLHZ� RI� DFWLYH� VXEVWDQFHV�� *XLGDQFH� GRFXPHQW�
6$1&2����������� &RPPLVVLRQ� RI� WKH� (XURSHDQ� &RPPXQLWLHV��
'LUHFWRUDWH�*HQHUDO�IRU�$JULFROWXUH�9,�%�,,����%UXVVHOV��
+DOOLHW� 6�+��� 7KDQLJDVDODP�3���+ROOLV� -�0�+�� �������� 6FLVPLF�� D� GHVNWRS�
LQIRUPDWLRQ�V\VWHP�IRU�DVVHVVLQJ�WKH�IDWH�DQG�EHKDYLRXU�RI�SHVWLFLGHV�LQ�WKH�
HQYLURQPHQW��&RPSXWHUV�DQG�(OHFWURQLFV�uQ�$JULFXLWXUH��������������
+H\HU� (�� �������� :LWWHUXQJ� XQG� .OLPD�� HLQH� DOOJHPHLP� .OLPDWRORJLH��
/HLS]LJ���
-DUYLV�1��� /DUVVRQ�0�� �������� 7KH�0DFUR�PRGHO� �YHUVLRQ� ������7HFKQLFDO�
'HVFULSWLRQ��ZZZ�PY�VOX�VH�PDFUR�GRF���
-HQH� %�� �������� 3(/02� ������ 0DQXDO� H[WHQVLRQ�� 6WDDWOLFKH� /HKU� �� XQG�
)RUVFKXQJVDQVWDOW� I�U� /DQGZLUWVFKDIW��:HLQEDX� XQG�*DUWHQEDX��1HXVWDGW��
*HUPDQ\��
5DHV�'���/HPPHQV�+���9DQ�$HOVW�3��9DQGHQEXOFNH�0���6PLWK�0���������
,56,6�� ,UULJDWLRQ� VRIWZDUH� VFKHGXOLQJ� V\VWHP�� /DERUDWRU\� RI� ODQG�
PDQDJHPHQW�� )DFXOW\� RI� $JULFXOWXUDO� 6FLHQFHV�� &DWKROLF� 8QLYHUVLW\�
/HXYHQ��%HOJLXP������SS��
7HUUHV� -�0�� �������� 0$56� PHWHRURORJLFDO� GDWDEDVH� �� 7HFKQLFDO�
GHVFULSWLRQ�� 5HSRUW� RI� $JULFXOWXUDO� ,QIRUPDWLRQ� 6\VWHPV� 8QLW�� 6SDFH�
$SSOLFDWLRQV�,QVWLWXWH��-RLQW�5HVHDUFK�&HQWUH��,VSUD�����SS��
9DQ� 'HQ� %HUJ� )��� %RHVWHQ� -�-�7�,�� �������� 3HVWLFLGH� OHDFKLQJ� DQG�
DFFXPXODWLRQ� PRGHO� �3(67/$�� YHUVLRQ� ���� �� 'HVFULSWLRQ� DQG� XVHU
V�
JXLGH��7HFKQLFDO�'RFXPHQW�����:LQDQG�6WDULQJ�&HQWUH��:DJHQLQJHQ��7KH�
1HWKHUODQGV������SS��
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,QGLUL]]DUH�HYHQWXDOH�FRUULVSRQGHQ]D�D��
0DULR�%XVLQHOOL�
'LSDUWLPHQWR�GL�6FLHQ]H�$JURDPELHQWDOL�H�GHOOD�3URGX]LRQH�9HJHWDOH��
8QLYHUVLWj�GL�3HUXJLD�
PEXVLQHO#XQLSJ�LW�


