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5HFHQWHPHQWH�q�VWDWR�VYLOXSSDWR�XQ�PRGHOOR�PHFFDQLFLVWLFR�EDVDWR�VXO�FLFOR�YLWDOH�GL�%RWU\WLV�
FLQHUHD�� LO�TXDOH�FRQVLGHUD�OH�FRQGL]LRQL�PHWHUHRORJLFKH��OD�IHQRORJLD�GHOOD�YLWH�H�L�SULQFLSDOL�
PHFFDQLVPL� G¶LQIH]LRQH� GHO� SDWRJHQR�� ,Q� TXHVWR� VWXGLR�� LO� PRGHOOR� q� VWDWR� YDOLGDWR� LQ� QRYH�
YLJQHWL�GDO������DO������� LQ��� ORFDOLWj� LQ� ,WDOLD�� ,Q�QHVVXQR�GHL�YLJQHWL� FRQVLGHUDWL� VRQR�VWDWL�
RVVHUYDWL�VLQWRPL�GL�PXIID�JULJLD�DO�PRPHQWR�GHOOD�YHQGHPPLD��PD�VRQR�VWDWH�ULOHYDWH��GRSR�
VKHOI�OLIH��LQIH]LRQL�ODWHQWL��FRQ�XQ�PDVVLPR�GHO�����GL�JUDYLWj��/H�HSLGHPLH�VRQR�VWDWH�TXLQGL�
FODVVLILFDWH��VXOOD�EDVH�GHOOD�JUDYLWj�G¶LQIH]LRQH�GRSR�VKHOI�OLIH��FRPH��JUDYL��LQWHUPHGLH��EDVVH�
�JUDYLWj� RVVHUYDWD��� 6LPLOPHQWH�� OH� HSLGHPLH� VRQR� VWDWH� FODVVLILFDWH� QHL� WUH� JUXSSL� LQ� EDVH� DO�
PRGHOOR� �JUDYLWj� SUHYLVWD��� ,O� PRGHOOR� KD� YDOXWDWR� FRUUHWWDPHQWH� O¶���� GHOOH� HSLGHPLH�� /D�
JUDYLWj�GHOOH�HSLGHPLH�GRSR�VKHOI�OLIH�q�VWDWD�FRQIURQWDWD�FRQ�OH�GHFLVLRQL�G¶LQWHUYHQWR�SUHVH�GDL�
YLWLFROWRUL�� TXHVWL� XOWLPL� KDQQR�SUHVR�GHFLVLRQL� FRUUHWWH� VROR�QHO� ����GHL� FDVL��/¶XWLOL]]R�GHO�
PRGHOOR�DYUHEEH�TXLQGL�JDUDQWLWR�XQ�PLJOLRUDPHQWR�VHQVLELOH�GHOOD�VWUDWHJLD�GL�GLIHVD��,QIDWWL��LO�
PRGHOOR�q�LQ�JUDGR�GL�GHILQLUH��JLRUQR�SHU�JLRUQR��LO�ULVFKLR�G¶LQIH]LRQH�H�GL�IRUQLUH�LQIRUPD]LRQL�
XWLOL� SHU� O¶HVHFX]LRQH� GHL� WUDWWDPHQWL� LQ� FRUULVSRQGHQ]D� GHOOH� TXDWWUR� IDVL� IHQRORJLFKH� LQ� FXL�
WUDGL]LRQDOPHQWH�YHQJRQR�DSSOLFDWL�L�SURGRWWL�DQWLERWULWLFL�LQ�YLJQHWR��L��ILRULWXUD��%%&+������LL��
SUH�FKLXVXUD�JUDSSROR��%%&+������LLL��LQYDLDWXUD��%%&+������LY��SUH�UDFFROWD��%%&+��������
3DUROH�FKLDYH�%RWU\WLV�FLQHUHD��HSLGHPLRORJLD��PRGHOOL�PDWHPDWLFL��GLIHVD�
�

6800$5<�
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5HFHQWO\��D�PHFKDQLVWLF�PRGHO�EDVHG�RQ�WKH�OLIH�F\FOH�RI�%RWU\WLV�FLQHUHD�ZDV�GHYHORSHG��7KLV�
PRGHO�FRQVLGHUV�ZHDWKHU�FRQGLWLRQV��YLQH�JURZWK�VWDJHV�DQG�WKH�PDLQ� LQIHFWLRQ�SDWKZD\V��,Q�
WKLV�VWXG\�� WKH�PRGHO�ZDV�YDOLGDWHG� LQ�QLQH�HSLGHPLFV�REVHUYHG�IURP������ WR������� LQ� WKUHH�
ORFDWLRQV� LQ� ,WDO\��$W�PDWXULW\��QR�ERWU\WLV�EXQFK� URW� V\PSWRPV�ZHUH�REVHUYHG� LQ�YLQH\DUGV��
KRZHYHU��VKHOI�OLIH�DVVD\V�VKRZHG�WKH�SUHVHQFH�RI�ODWHQW�LQIHFWLRQV�LQ�PDWXUH�EHUULHV��ZLWK�PD[�
����GLVHDVH�VHYHULW\��7KH�LQIHFWLRQ�VHYHULW\�DVVHVVHG�DIWHU�VKHOI�OLIH�DVVD\V�ZDV�XVHG�WR�FODVVLI\�
WKH�HSLGHPLFV�DV��VHYHUH��LQWHUPHGLDWH�DQG�PLOG��REVHUYHG�VHYHULW\���(SLGHPLFV�ZHUH�FODVVLILHG�
LQ�WKHVH�WKUHH�JURXSV�DOVR�EDVHG�RQ�WKH�PRGHO�RXWSXW��SUHGLFWHG�VHYHULW\���7KH�PRGHO�FRUUHFWO\�
HYDOXDWHG�����RI�WKH�HSLGHPLFV��7KH�VHYHULW\�RI�HSLGHPLFV�ZDV�DOVR�FRPSDUHG�WR�WKH�FRQWURO�
VWUDWHJLHV�DGRSWHG�E\�JUDSHYLQH�JURZHUV��LW�ZDV�RXWOLQHG�WKDW�JURZHUV�WRRN�WKH�ULJKW�GHFLVLRQ�LQ�
����RI�FDVHV�RQO\��7KHUHIRUH��WKH�PRGHO�FRXOG�EH�XVHG�DV�D�WRRO�VXSSRUWLQJ�GHFLVLRQ�PDNLQJ�IRU�
%RWU\WLV�EXQFK�URW�FRQWURO��LW�SUHGLFWV�WKH�LQIHFWLRQ�ULVN�GXULQJ�WKH�PDLQ�VXVFHSWLEOH�YLQH�JURZWK�
VWDJHV��L��IORZHULQJ��%%&+������LL��SUH��EXQFK�FORVXUH��%%&+������LLL��YHUDLVRQ��%%&+������LY��
SUH�KDUYHVW��%%&+���������
.H\ZRUGV�%RWU\WLV�FLQHUHD��HSLGHPLRORJ\��GLVHDVH�PRGHO��FRQWURO�
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/D�PXIID�JULJLD���FDXVDWD�GD�%RWU\WLV�FLQHUHD�3HUV���)U����q�XQD�GHOOH�PDODWWLH�FKLDYH�GHOOD�YLWH�

H�ULFKLHGH�XQ�DWWHQWR�FRQWUROOR��EDVDWR�VXOOD�FRPELQD]LRQH�GL�PLVXUH�SUHYHQWLYH�H�GL�WUDWWDPHQWL�
IXQJLFLGL�QHO�FRUVR�GHOOD�VWDJLRQH���
1RQRVWDQWH� L� QXPHURVL� VWXGL� UHODWLYL� DOOH� PLVXUH� GL� FRQWUROOR� GD� DGRWWDUH� LQ� YLJQHWR��

SHUPDQJRQR�RJJHWWLYH�GLIILFROWj�OHJDWH�DOOH�SHFXOLDULWj�GHO�SDWRJHQR��SUHFLVDPHQWH��L��OD�FDSDFLWj�
GL�VYLOXSSDUVL�FRPH�VDSURILWD��SHUWRILWD�H�SDUDVVLWD��LL�� OD�SURGX]LRQH�GL�XQ�HQRUPH�QXPHUR�GL�
FRQLGL�VX�YDULH� IRQWL�G¶LQRFXOR�� LLL�� O¶HVLVWHQ]D�GL�VYDULDWL�SDWKZD\V�G¶LQIH]LRQH��(OPHU�HW�DO���
�������LY��OD�FDSDFLWj�GL�VYLOXSSDUVL�LQ�XQ�DPSLR�LQWHUYDOOR�GL�FRQGL]LRQL�DPELHQWDOL��SHUDOWUR�
GLYHUVH�SHU�L�GLYHUVL�SDWKZD\V�G¶LQIH]LRQH��&LOLEHUWL�HW�DO���������&LOLEHUWL�HW�DO�������D��&LOLEHUWL�
HW�DO�������E���Y��OH�YDULD]LRQL�GL�UHFHWWLYLWj��GHOOD�YLWH�QHL�GLYHUVL�VWDGL�IHQRORJLFL��&LOLEHUWL�HW�
DO���������&LOLEHUWL��HW�DO�������E���
3HU� IDU� IURQWH� D� TXHVWD� FRPSOHVVLWj�� VL� VRQR� DIIHUPDWH� VWUDWHJLH� GL� FRQWUROOR� EDVDWH� VX� XQ�

FDOHQGDULR�GL�TXDWWUR�WUDWWDPHQWL�IXQJLFLGL�LQ�VSHFLILFL�VWDGL�GL�VYLOXSSR�GHOOD�YLWH��GHQRPLQDWL�$��
FRUULVSRQGHQWH�D�ILQH�GHOOD�ILRULWXUD��%%&+�����/RUHQ]�HW�DO����������%��SUH�FKLXVXUD�JUDSSROR�
�%%&+������&��LQYDLDWXUD��%%&+�����H�'��SUH�UDFFROWD��%%&+�������%XOLW�HW�DO��������(ODG�HW�
DO���������%DOGDFFL�HW�DO����������$OFXQL�GL�TXHVWL�WUDWWDPHQWL�SRVVRQR��D�VHFRQGD�GHL�FDVL��HVVHUH�
RPHVVL�� GHILQHQGR� FRVu� VWUDWHJLH� %&�� %'�� %&'� FRQ� &� IOXWWXDQWH�� R� DOWUH� DQFRUD�� ,Q� TXHVWH�
VWUDWHJLH��L�WUDWWDPHQWL�LQ�%�H�'�VRQR�VHPSUH�VWDWL�FRQVLGHUDWL�LQWHUYHQWL�³FKLDYH´��&RUYL�HW�DO���
�������
5HFHQWHPHQWH�� *RQ]iOH]�'RPtQJXH]� HW� DO��� ������� KDQQR� VYLOXSSDWR� XQ� PRGHOOR�

PHFFDQLFLVWLFR�FKH��LQ�EDVH�DOOH�FRQGL]LRQL�DPELHQWDOL�H�OR�VWDGLR�GL�VYLOXSSR�GHOOD�YLWH��GHILQLVFH�
LO�ULVFKLR�SHU�L�SULQFLSDOL�SDWKZD\V�G¶LQIH]LRQH��,Q�SDUWLFRODUH��LO�PRGHOOR�FRQVLGHUD�GXH�SULQFLSDOL�
SHULRGL�G¶LQIH]LRQH��'XUDQWH�LO�SULPR�SHULRGR���FKH�YD�GDOOR�VWDGLR�IHQRORJLFR�GL�³LQILRUHVFHQ]D�
EHQ�YLVLELOH´��%%&+�����D�TXHOOR�GL�³EDFFKH�GHOOH�GLPHQVLRQL�GL�JUDQR�GL�SHSH´��%%&+�������LO�
PRGHOOR�FDOFROD�LO�ULVFKLR�SHU�OH�LQIH]LRQL�SURYRFDWH�GDL�FRQLGL�VXOOH�LQILRUHVFHQ]H�H�VXL�JLRYDQL�
JUDSSROLQL��6(9����'XUDQWH�LO�VHFRQGR�SHULRGR���FRPSUHVR�WUD�OR�VWDGLR�³OD�PDJJLRU�SDUWH�GHOOH�
EDFFKH�VL�WRFFD´��%%&+�����H�OR�VWDGLR�³PDWXULWj�GL�UDFFROWD´��%%&+�������LO�PRGHOOR�VWLPD�LO�
ULVFKLR�SHU�OH�LQIH]LRQL�FDXVDWH�GDL�FRQLGL�VXL�JUDSSROL�LQ�PDWXUD]LRQH��6(9���H�GDO�PLFHOLR�GD�
EDFFD�D�EDFFD��6(9�����
,O�PRGHOOR�GL�*RQ]iOH]�'RPtQJXH]�HW�DO���������q�VWDWR�YDOLGDWR�XWLOL]]DQGR�GDWL�UDFFROWL�WUD�LO�

�����H�LO�������UHODWLYL�D����FDVL�GL�HSLGHPLH�LQ�SDUFHOOH�QRQ�WUDWWDWH�FRQWUR�%��FLQHUHD��LQ����
YLJQHWL� VSHULPHQWDOL�� LQ� ,WDOLD� H� )UDQFLD��$OOR� VFRSR�� q� VWDWD� XWLOL]]DWD� XQ¶DQDOLVL� GL� IXQ]LRQH�
GLVFULPLQDQWH� �')$�� SHU� GHWHUPLQDUH� VH� OH� YDULDELOL� GL� ULVFKLR� FDOFRODWH� GDO� PRGHOOR� �RVVLD�
6(9��� 6(9�� H� 6(9��� IRVVHUR� LQ� JUDGR� GL� VWLPDUH�� QHO� FRUVR� GHOOD� VWDJLRQH�� VH� OH� HSLGHPLH�
IRVVHUR� OLHYL�� LQWHUPHGLH� R� JUDYL� DO� PRPHQWR� GHOOD� PDWXUD]LRQH�� /D� ')$� KD� FODVVLILFDWR�
FRUUHWWDPHQWH� O¶���� GHOOH� HSLGHPLH�� LQGLFDQGR� OD� FDSDFLWj� GHO� PRGHOOR� GL� IRUQLUH� XQD�
UDSSUHVHQWD]LRQH�VXIILFLHQWHPHQWH�IHGHOH�GHOOD�UHDOWj��4XHVWL�ULVXOWDWL�KDQQR�DQFKH�HYLGHQ]LDWR�
FKH�OD�YDULDELOH�6(9��KD�XQD�PDJJLRUH�LQIOXHQ]D�QHO�GHWHUPLQDUH�OD�JUDYLWj�GHOOD�PDODWWLD�VXL�
JUDSSROL�D�PDWXULWj�ULVSHWWR�D�6(9��H�6(9���&Lz�q�YHURVLPLOPHQWH�GRYXWR�DO�IDWWR�FKH�6(9��
VWLPD�� LQGLUHWWDPHQWH�� YDUL� IDWWRUL� LQ� JUDGR� G¶LQIOXHQ]DUH� OD� JUDYLWj� ILQDOH� GHOOD� PDODWWLD��
SUHFLVDPHQWH��L��OH�LQIH]LRQL�ODWHQWL�QHL�JLRYDQL�JUDSSROLQL��SUREDELOPHQWH�DYYHQXWH�LQ�ILRULWXUD��
LL��OD�TXDQWLWj�GL�UHVLGXL�GL�ILRULWXUD�UDSSUHVHQWDWL�GD�ILRUL�LQIHWWL�H�JLRYDQL�DFLQL�QRQ�LQYDLDWL��LLL��
O¶LQFLGHQ]D�GL�UHVLGXL�ILRUDOL�FRORQL]]DWL�GD�%��FLQHUHD���
'DWR�LO�SRWHQ]LDOH�LQWHUHVVH�GHO�PRGHOOR�GL�*RQ]iOH]�'RPtQJXH]�HW�DO���������FRPH�VWUXPHQWR�

SHU�PHJOLR� GHILQLUH� OD� VWUDWHJLD� GL� GLIHVD� FRQWUR�%�� FLQHUHD�� q� VWDWR� FRQGRWWR� XQR� VWXGLR� SHU�
YDOLGDUH� LO� PRGHOOR� VX� XQ� VHW� LQGLSHQGHQWH� GL� GDWL� �RVVLD� QRQ� XWLOL]]DWL� SHU� OR� VYLOXSSR� GHO�
PRGHOOR��H�SHU�IDUH�XQD�SULPD�YDOXWD]LRQH�GHO�VXR�LPSLHJR�ILWRLDWULFR���
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/R�VWXGLR�q�VWDWR�FRQGRWWR�GDO������DO������LQ�WUH�YLJQHWL��OH�FXL�FDUDWWHULVWLFKH�VRQR�LQGLFDWH�

LQ�WDEHOOD����,�YLJQHWL�VRQR�VWDWL�JHVWLWL�FRPH�GL�FRQVXHWR�SHU�OH�ULVSHWWLYH�DUHH�YLWLFROH�H�QRQ�VRQR�
VWDWL� DSSOLFDWL� SURGRWWL� DQWLERWULWLFL�� ,� GDWL�PHWHUHRORJLFL� VRQR� VWDWL� UDFFROWL� GD� VWD]LRQL�PHWHR�
LQVWDOODWH�LQ�FLDVFXQ�YLJQHWR��FRQ�VHQVRUL�D�����P�GL�DOWH]]D�GDO�WHUUHQR��SHU�PLVXUDUH��VX�EDVH�
RUDULD��WHPSHUDWXUD�GHOO¶DULD��XPLGLWj�UHODWLYD��GXUDWD�GL�EDJQDWXUD�IRJOLDUH�H�SUHFLSLWD]LRQL��
1HO�FRUVR�GHOOD�VWDJLRQH�VRQR�VWDWL�HIIHWWXDWL�ULOLHYL�SHULRGLFL�DOOR�VFRSR�GL�ULOHYDUH�JOL� VWDGL�

IHQRORJLFL�GHOOD�YLWH� �VHFRQGR� OD�VFDOD�%%&+���/RUHQ]�HW�DO����������H� OD�FRPSDUVD�GHL� WLSLFL�
VLQWRPL�GL�PXIID�JULJLD��$�PDWXUD]LRQH��%%&+������OD�JUDYLWj�GHOOD�PDODWWLD�q�VWDWD�VWLPDWD�FRPH�
OD�SHUFHQWXDOH�GL�VXSHUILFLH�GHL�JUDSSROL�FRQ�VLQWRPL�GL�%��FLQHUHD��VX�����JUDSSROL�SHU�SDUFHOOD�
�PLQLPR����SLDQWH�SHU�SDUFHOOD����SDUFHOOH�SHU�YLJQHWR����
3HU� OD�YDOXWD]LRQH�GHOOH� LQIH]LRQL� ODWHQWL�VRQR�VWDWH�VYROWH�SURYH�GL� VKHOI�OLIH��$�%%&+�����

VRQR�VWDWH�UDFFROWH��D�FDVR�����EDFFKH�FRQ�SHGLFHOOR��SHU�UHSOLFD��/H�EDFFKH�VRQR�VWDWH�SRUWDWH�LQ�
ODERUDWRULR� LQ� FRQWHQLWRUL� UHIULJHUDWL� H� GLVLQIHWWDWH� VXSHUILFLDOPHQWH� DWWUDYHUVR� ODYDJJLR� SHU� ��
PLQXWL�LQ�DFTXD�GLVWLOODWD�H��TXLQGL��SHU���PLQXWL�LQ�����GL�DFTXD�GLVWLOODWD�H�����GL�LSRFORULWR�GL�
VRGLR��/H�EDFFKH�VRQR�VWDWH��LQILQH��ULVFLDFTXDWH�FRQ�DFTXD�VWHULOH�H�SRVWH�VX�JULJOLH�PHWDOOLFKH�
DOO¶LQWHUQR�GL�FRQWHQLWRUL�GL�DOOXPLQLR�LO�FXL�IRQGR�q�VWDWR�ULFRSHUWR�GD�FDUWD�ILOWUR�EDJQDWD�FRQ�
DFTXD�VWHULOH��,�FRQWHQLWRUL�VRQR�VWDWL�FKLXVL�LQ�VDFFKHWWL�GL�SODVWLFD�SHU�PDQWHQHUH�DOWD�O¶XPLGLWj�
H�SRVWL�D�LQFXEDUH�SHU����JLRUQL�D����&�LQ�FRQGL]LRQL�GL�OXFH�QDWXUDOH��/D�JUDYLWj�GHOOH�LQIH]LRQL�
ODWHQWL�q�VWDWD�VWLPDWD�FRPH�SHUFHQWXDOH�GL�VXSHUILFLH�LQIHWWD�GHOOH�EDFFKH���
/H�HSLGHPLH�GL�%��FLQHUHD�VRQR�VWDWH�TXLQGL�FODVVLILFDWH�LQ�WUH�JUXSSL�LQ�EDVH�DOOD�JUDYLWj�GHOOD�

PDODWWLD�LQ�FDPSR�H�GRSR�VKHOI�OLIH��JUDYH��JUDYLWj�������LQWHUPHGLD��JUDYLWj�!��H�������EDVVD��
JUDYLWj������JUDYLWj�RVVHUYDWD���6LPLOPHQWH��OH�HSLGHPLH�VRQR�VWDWH�FODVVLILFDWH�QHL�WUH�JUXSSL�
LQ�EDVH�DO�PRGHOOR��JUDYLWj�SUHYLVWD���*RQ]iOH]�'RPtQJXH]�HW�DO����������*UDYLWj�RVVHUYDWH�H�
SUHYLVWH� VRQR� VWDWH�TXLQGL� FRQIURQWDWH� IUD� ORUR� DWWUDYHUVR� WDYROH�GL� FRQWLQJHQ]D��[��� LQ� FXL� L�
JUXSSL�³LQWHUPHGLR´�H�³JUDYH´�VRQR�VWDWL�FRQVLGHUDWL�FRPH�XQ�XQLFR�JUXSSR��L�H���JUDYLWj�!�����
HVVHQGR�FKH�HQWUDPEL�ULFKLHGRQR�O¶HVHFX]LRQH�GL�WUDWWDPHQWL�IXQJLFLGL�SHU�ULGXUUH�OD�JUDYLWj�GHOOD�
PDODWWLD�� /H� WDEHOOH� �[�� SHU� L� GDWL� GL� VKHOI�OLIH� VRQR� VWDWH� XWLOL]]DWH� SHU� XQ¶DQDOLVL� ED\HVLDQD�
�0DGGHQ�HW�DO����������,Q�SDUWLFRODUH��VRQR�VWDWL�YDOXWDWL�LO�JUDGR�FRPSOHVVLYR�GL�DFFXUDWH]]D�H�OH�
VHJXHQWL�SUREDELOLWj�D�SRVWHULRUL��L��SUREDELOLWj�FKH�OD�JUDYLWj�UHDOH�VLD�LQWHUPHGLD�JUDYH�TXDQGR�
LO�PRGHOOR�DYHYD�SUHGHWWR�LQWHUPHGLD�JUDYH�3�3�_2����LL��SUREDELOLWj�FKH�OD�JUDYLWj�UHDOH�VLD�OLHYH�
TXDQGR�LO�PRGHOOR�DYHYD�SUHGHWWR�OLHYH�3�3�_2����LLL��SUREDELOLWj�FKH�OD�JUDYLWj�VLD�OLHYH�TXDQGR�
LO� PRGHOOR� DYHYD� SUHGHWWR� LQWHUPHGLD�JUDYH� 3�3�_2���� H� LY�� OD� SUREDELOLWj� FKH� OD� JUDYLWj� VLD�
LQWHUPHGLD�JUDYH�TXDQGR�LO�PRGHOOR�DYHYD�SUHGHWWR�OLHYH�3�3�_2����
3HU� YDOXWDUH� LO� SRVVLELOH� LPSLHJR� GHO�PRGHOOR� FRPH� VWUXPHQWR� GHFLVLRQDOH� QHO� FRUVR� GHOOD�

VWDJLRQH��L�YDORUL�GL�ULVFKLR�6(9���6(9��H�6(9��VRQR�VWDWL�FDOFRODWL�JLRUQDOPHQWH�GD�%%&+���
LQ�DYDQWL��H�TXLQGL�LQVHULWL�QHOOD�IXQ]LRQH�GLVFULPLQDQWH�LQ�PRGR�GD�RWWHQHUH��JLRUQR�SHU�JLRUQR��
XQD�SUHYLVLRQH�GHOOD�JUDYLWj�GHOOH�HSLGHPLH�LQ�PDWXUD]LRQH���
/D�JUDYLWj�GHOOH�HSLGHPLH�GRSR�VKHOI�OLIH�q�VWDWD�FRQIURQWDWD�FRQ�OH�GHFLVLRQL�G¶LQWHUYHQWR�SUHVH�

GDL� YLWLFROWRUL�� DWWUDYHUVR� XQD� WDYROD� GL� FRQWLQJHQ]D� �[��� 1HOOD� FODVVLILFD]LRQH� L� JUXSSL�
³LQWHUPHGLR´�H�³JUDYH´�VRQR�VWDWL�FRQVLGHUDWL�FRPH�XQ�XQLFR�JUXSSR��L�H���JUDYLWj�!�����PHQWUH�
O¶LQWHUYHQWR�GHL�YLWLFROWRUL�q�VWDWR�UDJJUXSSDWR�FRPH�³6,´��HVHFX]LRQH�GL�WUDWWDPHQWL��R�³12´�
�QHVVXQ� WUDWWDPHQWR��� /H� VFHOWH� GHL� YLWLFROWRUL� VRQR� VWDWH� TXLQGL� FRQIURQWDWH� FRQ� L� SHULRGL� GL�
ULVFKLR�LQGLFDWL�GDO�PRGHOOR��

�
�
�
�
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5,68/7$7,�
,Q�QHVVXQR�GHL�YLJQHWL�FRQVLGHUDWL��WDEHOOD����q�VWDWD�RVVHUYDWD�OD�SUHVHQ]D�GL�VLQWRPL�GL�PXIID�

JULJLD�� 3HUWDQWR�� OH� QRYH� HSLGHPLH� VRQR� VWDWH� FODVVLILFDWH� WXWWH� GL� OLHYH� JUDYLWj�� ,� GDWL�
PHWHUHRORJLFL�GL�WHPSHUDWXUD��SUHFLSLWD]LRQL�H�EDJQDWXUD�IRJOLDUH��UDFFROWL�QHOOH�GLYHUVH�ORFDOLWj�
GXUDQWH�L�GXH�SULQFLSDOL�SHULRGL�G¶LQIH]LRQH�VRQR�ULDVVXQWL�LQ�WDEHOOD����
�
7DEHOOD����&DUDWWHULVWLFKH�GHL�YLJQHWL�VSHULPHQWDOL�H�JUDYLWj�GHOOH�LQIH]LRQL�ODWHQWL�RVVHUYDWH�VXOOH�
EDFFKH�GRSR�VKHOI�OLIH���

&RGLFH� $QQR� /RFDOLWj� 9DULHWj� (Wj� 6LVWHPD�
G¶DOOHYDPHQWR�

*UDYLWj�
LQIH]LRQL�
ODWHQWL����D�

3&��� ����� &DVWHOO
$UTXDWR� 0HUORW� �� *X\RW� ����
&2��� ����� &RUPRQV� 0HUORW� �� *X\RW� ����
5$��� ����� 0DQGULROH� 7UHEELDQRE�� ��� &DVDUVD� ����
3&��� ����� &DVWHOO
$UTXDWR� 0HUORW� �� *X\RW� ����
&2��� ����� &RUPRQV� 0HUORW� �� *X\RW� �����
5$��� ����� 0DQGULROH� 7UHEELDQRE�� ��� &DVDUVD� ����
3&��� ����� &DVWHOO
$UTXDWR� 0HUORW� ��� *X\RW� ����
&2��� ����� &RUPRQV� 0HUORW� �� *X\RW� ����
5$��� ����� 0DQGULROH� 7UHEELDQRE�� ��� &DVDUVD� ����

D�/D�JUDYLWj�q�HVSUHVVD�FRPH�SHUFHQWXDOH�GHOOD�VXSHUILFLH�LQIHWWD�GHOOH�EDFFKH��
E�7UHEELDQR�URPDJQROR�
�
7DEHOOD����'DWL�PHWHUHRORJLFL�UDFFROWL�GXUDQWH�OH�GXH�ILQHVWUH�G¶LQIH]LRQH�QHOOH�GLYHUVH�ORFDOLWj�

GXUDQWH�LO�WULHQQLR������������/D�SULPD�ILQHVWUD�G¶LQIH]LRQH�FRQVLGHUD�LO�SHULRGR�FKH�LQWHUFRUUH�
WUD� OR�VWDGLR�IHQRORJLFR�GL�³LQILRUHVFHQ]D�EHQ�YLVLELOH´��%%&+�����H�TXHOOR�GL�³EDFFKH�GHOOH�
GLPHQVLRQL�GL�JUDQR�GL�SHSH´��%%&+������/D�VHFRQGD�ILQHVWUD�FRQVLGHUD�LO�SHULRGR�FRPSUHVR�WUD�
OR�VWDGLR�³OD�PDJJLRU�SDUWH�GHOOH�EDFFKH�VL�WRFFD´��%%&+�����H�OR�VWDGLR�³PDWXULWj�GL�UDFFROWD´�
�%%&+������

&RGLFH�

���SHULRGR�G
LQIH]LRQH� ���SHULRGR�G
LQIH]LRQH�
'XUDWD�
�JJ�D�

7�
���&�E�

3LRJJLD�
�PP�F�

:'��
�K�G�

'XUDWD�
�JJ��

7�
��&��

3LRJJLD�
�PP��

:'�
�K��

3&��� ��� ����� ���� ���� ��� ����� ��� ���
&2��� ��� ����� ���� ���� ��� ����� ���� ����
5$��� ��� ����� ���� ���� ��� ����� ��� ����
3&��� ��� ����� ���� ���� ��� ����� ��� ���
&2��� ��� ����� ���� ���� ��� ����� ���� ����
5$��� ��� ����� ���� ���� ��� ����� ��� ����
3&��� ��� ����� ���� ���� ��� ����� ��� ���
&2��� ��� ����� ���� ���� ��� ����� ���� ����
5$��� ��� ����� ��� ���� ��� ����� ��� ����
D'XUDWD�GHO�SHULRGR�GL�ULVFKLR�G¶LQIH]LRQH�HVSUHVVD�LQ�JLRUQL�
E7HPSHUDWXUD�PHGLD�UHJLVWUDWD�GXUDQWH�LO�SHULRGR�GL�ULVFKLR�G¶LQIH]LRQH�HVSUHVVD�LQ��&�
F3UHFLSLWD]LRQL�WRWDOL�UHJLVWUDWH�GXUDQWH�LO�SHULRGR�GL�ULVFKLR�G¶LQIH]LRQH�HVSUHVVH�LQ�PP�GL�SLRJJLD�
G2UH�WRWDOL�GL�EDJQDWXUD�IRJOLDUH�UHJLVWUDWH�GXUDQWH�LO�SHULRGR�G¶LQIH]LRQH��:'� �ZHWQHVV�GXUDWLRQ�

�
,Q�EDVH�DOOD�JUDYLWj�GL�PDODWWLD�LQ�FDPSR��LO�PRGHOOR�KD�FODVVLILFDWR�FRUUHWWDPHQWH�VROR�TXDWWUR�

HSLGHPLH��SDUL�DO�������WDEHOOD�����DYHQGR�FRQVLGHUDWR���HSLGHPLH�FRPH�LQWHUPHGLH�H���FRPH�
JUDYL���
�
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�
7DEHOOD� ��� 5DJJUXSSDPHQWR� GHOOH� QRYH� HSLGHPLH� GL� %RWU\WLV� FLQHUHD� LQ� EDVH� DOOD� JUDYLWj�
RVVHUYDWD� LQ�FDPSR�H�SUHGHWWD�GDO�PRGHOOR��OH�FODVVL�GL�JUDYLWj�,QWHUPHGLD�H�*UDYH�VRQR�VWDWH�
UDJJUXSSDWH�LQ�XQ¶XQLFD�FODVVH��

*UDYLWj�GHOOH�HSLGHPLH�
�

3UHYLVWD�
/LHYH� ,QWHUPHGLD�*UDYH�

2VVHUYDWD� /LHYH� �� ��
� ,QWHUPHGLD�*UDYH� �� ��

�
'RSR�VKHOI�OLIH��OD�JUDYLWj�GHOOH�LQIH]LRQL�q�RVFLOODWD�IUD�����H��������WDEHOOD�����D�LQGLFDUH�OD�

SUHVHQ]D�G¶LQIH]LRQL�ODWHQWL�GHOOH�EDFFKH�DO�PRPHQWR�GHOOD�UDFFROWD��&ODVVLILFDQGR�OH�HSLGHPLH�
LQ�EDVH�DOOD�JUDYLWj�GHOOH� LQIH]LRQL� ODWHQWL��FLQTXH�HSLGHPLH�VRQR� VWDWH�FRQIHUPDWH�FRPH� OLHYL�
�3&����3&����3&����5$����5$����H�TXDWWUR�VRQR�VWDWH�FODVVLILFDWH�FRPH�LQWHUPHGLH��&2����
&2����&2����5$����� ,Q�EDVH� D� TXHVWD� FODVVLILFD]LRQH�� LO�PRGHOOR� KD� YDOXWDWR� FRUUHWWDPHQWH�
O¶����GHOOH�HSLGHPLH��WDEHOOD�����,Q�XQ�FDVR�VROR��OD�JUDYLWj�UHDOH�GHOOD�PDODWWLD�q�VWDWD�LQIHULRUH�
ULVSHWWR� D� TXHOOD� SUHGHWWD�� PHQWUH� QRQ� VL� VRQR� YHULILFDWH� VRWWRVWLPH�� /¶DQDOLVL� ED\HVLDQD� KD�
PRVWUDWR�FRPH�LO�PRGHOOR�DEELD�XQD�SUREDELOLWj�VXSHULRUH�DO�����GL�SUHGLUH��LQ�PRGR�FRUUHWWR��
LO�YHULILFDUVL�GL�HSLGHPLH�GL�OLHYH�JUDYLWj��H�GL�FRQVHJXHQ]D�XQD�SUREDELOLWj�WHQGHQWH�D�]HUR�GL�
QRQ� VHJQDODUH� XQ¶HSLGHPLD� LQWHUPHGLD�JUDYH�� /D� SUREDELOLWj� FKH� LO� PRGHOOR� LQGLYLGXL�
FRUUHWWDPHQWH�XQ¶HSLGHPLD�LQWHUPHGLD�JUDYH�q�GHOO¶�����SHUWDQWR��HVLVWH�XQ�����GL�SUREDELOLWj�
GL�VRYUDVWLPDUH�OD�JUDYLWj�GHOOH�HSLGHPLH��
�
7DEHOOD� ��� 5DJJUXSSDPHQWR� GHOOH� QRYH� HSLGHPLH� GL� %RWU\WLV� FLQHUHD� LQ� EDVH� DOOD� JUDYLWj�
RVVHUYDWD�GRSR�VKHOI�OLIH�H�SUHGHWWD�GDO�PRGHOOR��OH�FODVVL�GL�JUDYLWj�,QWHUPHGLD�H�*UDYH�VRQR�
VWDWH�UDJJUXSSDWH�LQ�XQ¶XQLFD�FODVVH��

*UDYLWj�GHOOH�HSLGHPLH�
�

3UHGHWWD�
/LHYH ,QWHUPHGLD�*UDYH 

2VVHUYDWD /LHYH � � 
� ,QWHUPHGLD�*UDYH � � 

�
/D� ILJXUD� �� PRVWUD� OD� GLQDPLFD� JLRUQDOLHUD� GHOO¶RXWSXW� GHO� PRGHOOR� SHU� L� QRYH� FDPSL�

VSHULPHQWDOL��,Q�TXDWWUR�FDVL��3&����3&����3&����5$�����OH�HSLGHPLH�VRQR�VWDWH�FRUUHWWDPHQWH�
VWLPDWH� FRPH� ³OLHYL´� SHU� WXWWD� OD� VWDJLRQH�� LQ� TXHVWR� FDVR� LO� PRGHOOR� DYUHEEH� JLXVWDPHQWH�
VXJJHULWR�GL�QRQ�IDUH�WUDWWDPHQWL��SRLFKp�OH�LQIH]LRQL�ODWHQWL�VRQR�VWDWH�LQIHULRUL�DO�������WDEHOOD�
�����
,Q� TXDWWUR� FDVL� �5$���� &2���� 5$���� &2����� OH� HSLGHPLH� VRQR� VWDWH� FODVVLILFDWH� FRPH�

LQWHUPHGLH��LQ�XQ�SHULRGR�FRPSUHVR�IUD�OD�SULPD�H�O¶XOWLPD�VHWWLPDQD�GL�PDJJLR��LQ�WXWWL�TXHVWL�
FDVL��LO�PRGHOOR�DYUHEEH�FRQVLJOLDWR��FRQ�XQ�DQWLFLSR�IUD�L���H�L����JLRUQL��XQ�WUDWWDPHQWR�LQ�$��
RVVLD�LQ�FRUULVSRQGHQ]D�GHOOR�VWDGLR�IHQRORJLFR�GL�³ILQH�ILRULWXUD´��%%&+������,Q�XQR�GL�TXHVWL�
FDVL��&2�����LO�PRGHOOR�KD�SRL�SUHYLVWR�FKH�O¶HSLGHPLD�VL�VDUHEEH�XOWHULRUPHQWH�DJJUDYDWD�VXELWR�
GRSR��FRVu�FKH�VDUHEEH�VWDWR�FRQVLJOLDWR�XQ�VHFRQGR�WUDWWDPHQWR�LQ�&��LQ�TXHVWR�YLJQHWR�OD�JUDYLWj�
GHOOH� LQIH]LRQL� ODWHQWL�q�VWDWD�GHO��������1HJOL�DOWUL�YLJQHWL�GL�TXHVWR�JUXSSR�� OD�JUDYLWj�GHOOH�
LQIH]LRQL�ODWHQWL�q�RVFLOODWD�IUD�LO���H�LO�����WDEHOOD�����DQFKH�LQ�TXHVWL�FDVL��L�VXJJHULPHQWL�GHO�
PRGHOOR�VRQR�ULVXOWDWL�FRUUHWWL��
1HO� YLJQHWR�&2���� O¶HSLGHPLD� q� VWDWD� VWLPDWD� OLHYH� SHU� JUDQ� SDUWH� GHOOD� VWDJLRQH�� SHU� SRL�

SDVVDUH�D�JUDYH�GRSR� O¶LQYDLDWXUD� �%%&+������ HVDWWDPHQWH����JLRUQL�SULPD�GHOOD�PDWXULWj�GL�
UDFFROWD��%%&+������,O�PRGHOOR�DYUHEEH�FRQVLJOLDWR�XQ�VROR�WUDWWDPHQWR�IUD�&�H�'��OH�LQIH]LRQL�
ODWHQWL�VRQR�SRL�VWDWH�SDUL�DO������GL�JUDYLWj��
�
�



�
�
)LJXUD����'LQDPLFD�GHOOH�SUHYLVLRQL�GHO�PRGHOOR�FRQFHUQHQWL�OD�JUDYLWj�GHOOH�HSLGHPLH�GL�%RWU\WLV�
FLQHUHD�GL�FXL�DOOD�7DEHOOD����/H�EDUUH�LQL]LDQR�FRQ�OR�VWDGLR�G¶LQILRUHVFHQ]D�EHQ�YLVLELOH��%%&+�
����H�WHUPLQDQR�FRQ�TXHOOR�GL�PDWXULWj�GL�UDFFROWD��%%&+������OH�EDUUH�VRQR�ELDQFKH�TXDQGR�LO�
PRGHOOR�SUHYHGH�HSLGHPLH�OLHYL��JUDYLWj��������JULJLH�SHU�HSLGHPLH�LQWHUPHGLH��JUDYLWj�!���H���
�����H�QHUH�SHU�HSLGHPLH�JUDYL��JUDYLWj�!�������,�QXPHUL�VXOOH�EDUUH�LQGLFDQR�JOL�VWDGL�IHQRORJLFL�
GL�ILQH�ILRULWXUD��%%&+������FKLXVXUD�JUDSSROR��%%&+�����H�LQL]LR�LQYDLDWXUD��%%&+������/D�
SHUFHQWXDOH�DOOD�GHVWUD�GL� FLDVFXQD�EDUUD� LQGLFD� OD� JUDYLWj�GHOOH� LQIH]LRQL� ODWHQWL� ����YDOXWDWH�
QHOOD�SURYD�VKHOI�OLIH��

�
�
7DEHOOD� ��� 5DJJUXSSDPHQWR� GHOOH� QRYH� HSLGHPLH� GL� %RWU\WLV� FLQHUHD� LQ� EDVH� DOOD� JUDYLWj�
RVVHUYDWD�GRSR�VKHOI�OLIH�H�OH�GHFLVLRQL�G¶LQWHUYHQWR�SUHVH�GDL�YLWLFROWRUL�GXUDQWH�LO�WULHQQLR������
������OH�FODVVL�GL�JUDYLWj�,QWHUPHGLD�H�*UDYH�VRQR�VWDWH�UDJJUXSSDWH�LQ�XQ¶XQLFD�FODVVH��

� *UDYLWj�GHOOH�HSLGHPLH�
� /LHYH ,QWHUPHGLD�*UDYH 

7UDWWDPHQWR 12 � � 
� 6, � � 

�
&RQVLGHUDQGR� OD�JUDYLWj�GHOOH�HSLGHPLH�GRSR� VKHOI�OLIH�� L�YLWLFROWRUL�QHO� WULHQQLR�����������

KDQQR�SUHVR�GHFLVLRQL�FRUUHWWH�FLUFD�L�WUDWWDPHQWL�FRQWUR�%��FLQHUHD�VROR�QHO�����GHL�FDVL��WDEHOOD�
����,Q�GXH�FDVL��3&����3&����QRQ�VRQR�VWDWL�HIIHWWXDWL�WUDWWDPHQWL�H�OD�JUDYLWj�GHOOH�LQIH]LRQL�q�
ULVXOWDWD�PROWR�EDVVD��1HL�YLJQHWL�3&����5$���H�5$���VRQR�VWDWL�HVHJXLWL�WUDWWDPHQWL�LQ�$��%&�
H�%&��ULVSHWWLYDPHQWH��PD�OH�HSLGHPLH�VRQR�ULVXOWDWH�GL�JUDYLWj�OLHYH��TXHVWL�WUDWWDPHQWL�SRWHYDQR�
TXLQGL� HVVHUH� RPHVVL�� $� 5$���� L� YLJQHWL� VRQR� VWDWL� WUDWWDWL� LQ� %&� H� OD� JUDYLWj� q� ULVXOWDWD�
LQWHUPHGLD��LO�PRGHOOR�KD�LQGLFDWR�XQ�VROR�WUDWWDPHQWR�LQ�$�FKH��YHURVLPLOPHQWH��SRWHYD�HVVHUH�
VXIILFLHQWH��1HL�YLJQHWL�&2����&2����&2���QRQ�VRQR�VWDWL�WUDWWDWL�FRQWUR�OD�PXIID�JULJLD��PD�OD�
PDODWWLD�q�SRL�ULVXOWDWD�VXSHULRUH�DO����GL�JUDYLWj���
�

',6&866,21(�
,Q� TXHVWR� VWXGLR� q� VWDWR� YDOXWDWR� O¶LPSLHJR� GHO� PRGHOOR� PHFFDQLFLVWLFR� GL� *RQ]iOH]�

'RPtQJXH]�HW�DO���������FRPH�VWUXPHQWR�ILWRLDWULFR��RVVLD�FRPH�VWUXPHQWR�SHU�GHWHUPLQDUH�LO�
ULVFKLR�G¶LQIH]LRQH�H��GL�FRQVHJXHQ]D��O¶RSSRUWXQLWj�GL�HVHJXLUH�WUDWWDPHQWL�IXQJLFLGL�LQ�$��%��&�
H�R�'�SHU�LO�FRQWUROOR�GL�%��FLQHUHD���
6HEEHQH� QRQ� VLDQR� VWDWL� RVVHUYDWL� VLQWRPL� GL� PXIID� JULJLD� LQ� FDPSR� DO� PRPHQWR� GHOOD�

YHQGHPPLD��OD�SUHVHQ]D�G¶LQIH]LRQL�D�FDULFR�GHOOH�EDFFKH�PDWXUH�GRSR�VKHOI�OLIH�KD�GLPRVWUDWR�
FKH��QHO�SHULRGR�GHOOD�ILRULWXUD�DOOHJDJLRQH��VL�VRQR�YHULILFDWH�LQIH]LRQL�ODWHQWL�FKH��LQ�DOFXQL�FDVL��
KDQQR� DYXWR� XQD� JUDYLWj� !���� /¶HVLVWHQ]D� G¶LQIH]LRQL� ODWHQWL�� FRPH� SXUH� LO� UXROR� FKH� HVVH�
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HVHUFLWDQR�ULVSHWWR�DOOD�JUDYLWj�FRPSOHVVLYD�GHOOD�PDODWWLD�LQ�YLJQHWR��q�VWDWD�FKLDULWD�LQ�YDUL�VWXGL�
�+RO]�HW�DO���������.HOOHU�HW�DO���������0F&OHOODQ�HW�DO���������1DLU�HW�DO���������3H]HW�HW�DO���
�������,Q�SDUWLFRODUH�q�VWDWR�HYLGHQ]LDWR�FRPH�OD�JUDYLWj�GHOOH�LQIH]LRQL�ODWHQWL�SRVVD�FRQWULEXLUH�
DOOD�JUDYLWj� ILQDOH�GHOOD�PDODWWLD�LQ�SURSRU]LRQL�YDULDELOL� IUD�LO���H�LO�������&RQ�LO�SURJUHGLUH�
GHOOD�PDWXUD]LRQH��OH�LQIH]LRQL�GD�ODWHQWL�GLYHQJRQR�LQIDWWL�SDOHVL�H�FRQWULEXLVFRQR��SHUDOWUR��DO�
SURSDJDUVL�GHOO¶LQIH]LRQH�QHO�JUDSSROR�WUDPLWH�LO�FRQWDWWR�IUD�OH�EDFFKH��(OPHU�HW�DO����������
1HL�YLJQHWL�RJJHWWR�GHO�SUHVHQWH�VWXGLR��OH�LQIH]LRQL�ODWHQWL�QRQ�KDQQR�GDWR�RULJLQH�D�VLQWRPL�

GL� PDODWWLD� GXUDQWH� OD� PDWXUD]LRQH� GHOOH� EDFFKH�� YHURVLPLOPHQWH� D� FDXVD� GHOO¶DQGDPHQWR�
PHWHRURORJLFR� FDOGR� H� DVFLXWWR�� OH� SUHFLSLWD]LRQL�� LQ� SDUWLFRODUH�� VRQR� VWDWH�PROWR� VFDUVH�� DG�
HFFH]LRQH�GHO�YLJQHWR�&2�����
�8Q�XVR�ILWRLDWULFR�GHO�PRGHOOR�DYUHEEH�FRQGRWWR�D�QRQ�HVHJXLUH�WUDWWDPHQWL�LQ�TXDWWUR�YLJQHWL�

�3&����3&����3&����5$�����FKH�KDQQR�SRL�PDQLIHVWDWR� OLYHOOL�G¶LQIH]LRQL� ODWHQWL� LQIHULRUL� DO�
������,O�PRGHOOR�DYUHEEH�SRL�VXJJHULWR�LQWHUYHQWL�LQ�$�LQ�TXDWWUR�YLJQHWL��5$����&2����5$���
H�&2�����WXWWL�FDUDWWHUL]]DWL�GD�EDJQDWXUH�PROWR�SUROXQJDWH��VXSHULRUL�DOOH�����RUH�FRPSOHVVLYH��
7DEHOOD� ���� 1HO� YLJQHWR� &2���� FKH� KD� PDQLIHVWDWR� OD� PDJJLRUH� JUDYLWj� G¶LQIH]LRQL� ODWHQWL�
��������� LO�PRGHOOR� DYUHEEH� SRL� VXJJHULWR� XQ� VHFRQGR� WUDWWDPHQWR� LQ�&��1HO� YLJQHWR�&2����
LQILQH��LO�PRGHOOR�DYUHEEH�VXJJHULWR�XQ�LQWHUYHQWR�LQ�'���
,O�PRGHOOR�KD��QHO�FRPSOHVVR��VWLPDWR�FRUUHWWDPHQWH� LO� ULVFKLR�SHU� OH� LQIH]LRQL�SUHFRFL��FKH�

DYUHEEHUR�SRUWDWR�D� LQWHUYHQWL� LQ�$��/H�SURYH�FRQGRWWH�QHJOL�DQQL� µ����$JXOKRQ�HW�DO���������
/DIRQ�HW�DO��������%LVLDFK�HW�DO�������D������E��*DUWHO�HW�DO���������%ROD\�HW�DO���������DYHYDQR�
SRUWDWR�D�FRQVLGHUDUH�LO�WUDWWDPHQWR�LQ�$�QRQ�ULOHYDQWH��GDQGR�PDJJLRU�ULOLHYR�DO�WUDWWDPHQWR�LQ�
%��&RUYL�HW�DO���������'L�*LXVWR�HW�DO����������5HFHQWHPHQWH��XQR�VWXGLR�FRQGRWWR�LQ�6SDJQD�KD�
GLPRVWUDWR�O¶LPSRUWDQ]D�GHO�WUDWWDPHQWR�HVHJXLWR�LQ�ILRULWXUD��&DOYR�*DUULGR�HW�DO���������H�XQD�
PHWD�DQDOLVL� FRQGRWWD� GD� *RQ]iOH]�'RPtQJXH]� HW� DO�� ������� VX� ���� SURYH� KD� SRUWDWR� D� XQD�
ULYDOXWD]LRQH�GHO�WUDWWDPHQWR�LQ�$��VLD�SHU�OD�VXD�HIILFDFLD�VLD�SHU�OD�PDJJLRUH�IOHVVLELOLWj�QHOOD�
VFHOWD�GHOOH�VXFFHVVLYH�VWUDWHJLH�G¶LQWHUYHQWR�ULVSHWWR�DO�WUDWWDPHQWR�LQ�%���
,O� IDWWR�FKH� OH� LQIH]LRQL�VLDQR� ULPDVWH� ODWHQWL�QHL�YLJQHWL�GL�TXHVWR�VWXGLR�QRQ� LPSOLFD�FKH� L�

WUDWWDPHQWL�LQGLFDWL�LQ�$�GDO�PRGHOOR�IRVVHUR�LQJLXVWLILFDWL��,QIDWWL��TXDORUD�VL�IRVVHUR�YHULILFDWH�
FRQGL]LRQL�IDYRUHYROL�QHO�FRUVR�GHOOD�PDWXUD]LRQH�GHOOH�EDFFKH��OH�LQIH]LRQL�ODWHQWL�DYUHEEHUR�
GHWHUPLQDWR�O¶LQVRUJHUH�GHL�VLQWRPL�GL�PXIID�JULJLD��3HUDOWUR��VX�7UHEELDQR�URPDJQROR��q�VWDWR�
ULVFRQWUDWR� FKH�� LQ� XYH� FRQ� LQIH]LRQL� ODWHQWL� VRQR� SUHVHQWL� TXDQWLWDWLYL� GL� JOLFHUROR� H� DFLGR�
JOXFRQLFR�SDUL�D�����J�/�H�����J�/��ULVSHWWLYDPHQWH��8YH�VDQH�FRQWHQJRQR�PHGLDPHQWH������J�/�
GL�DFLGR�JOXFRQLFR�H������J�/�GL�JOLFHULQD��XYH�FROSLWH�GD�%��FLQHUHD�SRVVRQR�FRQWHQHUH�DFLGR�
JOXFRQLFR�ILQR�D�����J�/�H�JOLFHUROR�ILQR�D������J�/��1LJUR�H�9HUVDUL���������&RQVLGHUDQGR�FKH�
DQFKH� OD� SUHVHQ]D� G¶LQIH]LRQL� ODWHQWL� PRGLILFD� LO� SURILOR� TXDOLWDWLYR� GHOOH� XYH�� L� WUDWWDPHQWL�
IXQJLFLGL�ILQDOL]]DWL�D�ULGXUQH�OD�JUDYLWj�ULVXOWDQR�TXLQGL�JLXVWLILFDWL���
3HUDOWUR�� L� YLWLFROWRUL� FKH� KDQQR� RVSLWDWR� OH� SURYH� KDQQR� HVHJXLWR�� D� OLYHOOR� D]LHQGDOH��

WUDWWDPHQWL�FRQWUR�%��FLQHUHD�VHFRQGR�OD�SUDWLFD��,O�FRQIURQWR�IUD�OH�ORUR�GHFLVLRQL�ILWRLDWULFKH��OH�
UHDOL�QHFHVVLWj�H�TXDQWR�LQGLFDWR�GDO�PRGHOOR�GLPRVWUD�FKH�LO�PRGHOOR�VWHVVR�DYUHEEH�JDUDQWLWR�
XQ�PLJOLRUDPHQWR�GHL�SURFHVVL�GHFLVLRQDOL��SRUWDQGR�OH�GHFLVLRQL�FRUUHWH�GDO�����DO¶������
,Q�FRQFOXVLRQH��LO�PRGHOOR�PHFFDQLFLVWLFR�YDOXWDWR�LQ�TXHVWR�ODYRUR��*RQ]iOH]�'RPtQJXH]�HW�

DO��� ������� DWWXDOPHQWH� LQVHULWR� DOO¶LQWHUQR� GL� XQ� VLVWHPD� GHO� VXSSRUWR� DOOH� GHFLVLRQL� YLWH�QHW�
�&DIIL�HW�DO����������KD�GLPRVWUDWR�GL�HVVHUH�XQR�VWUXPHQWR�XWLOH�SHU�O¶LPSRVWD]LRQH�GHOOD�VWUDWHJLD�
GL�GLIHVD�FRQWUR�%��FLQHUHD�LQ�YLJQHWR��,O�PRGHOOR��LQIDWWL��JDUDQWLVFH�XQD�SLDQLILFD]LRQH�PLUDWD�
GHL� WUDWWDPHQWL��EDVDWD�VXO�UHDOH�ULVFKLR�G¶LQIH]LRQH��LQ�IXQ]LRQH�GHOOH�FRQGL]LRQL�DPELHQWDOL�H�
GHJOL�VWDGL�GL�VYLOXSSR�GHOOD�YLWH���
�
�



�
�
5LQJUD]LDPHQWL�
,O� SUHVHQWH� FRQWULEXWR� q� VWDWR� UHDOL]]DWR�QHOO¶DPELWR�GHOOD�6FXROD�GL�'RWWRUDWR�SHU� LO�6LVWHPD�
$JURDOLPHQWDUH��$JULV\VWHP��GHOO¶8QLYHUVLWj�&DWWROLFD�GHO�6DFUR�&XRUH�
�

/$925,�&,7$7,�
$JXOKRQ�5���������/D�SRXUULWXUH�JULVH�GHV�UDLVLQV��/H�PDODGLHV�GHV�SODQWHV��$&7$�����±�����
%DOGDFFL�(���%HOOL�*���)RJOLDQL�*���������2VVHUYD]LRQL�VXO�FLFOR�YLWDOH�GHOOD�%RWU\WLV�FLQHUHD�3HUV��

QHOOD�YLWH��0DO�GHOOH�SLDQWH���������������
%LVLDFK�0���0LQHUYLQL�)���=HUEHWWR�*�������D��/¶HSLGHPLD�GL�%RWU\WLV�FLQHUHD� LQ�GXH� ORFDOLWj�

GHOO¶,WDOLD�VHWWHQWULRQDOH�H�OD�SRVVLELOLWj�GL�LQWHUYHQWL�ILWRLDWULFL�� ,QIRUPDWRUH�$JUDULR��������
�����������

%LVLDFK�0���=HUEHWWR�*���0LQHUYLQL�)������E��3RVVLELOLWj�GL�ORWWD�VHFRQGR�LO�PHWRGR�IHQRORJLFR�
H�FOLPDWLFR��,QIRUPDWRUH�$JUDULR�������������������

%ROD\�$���5RFKDL[�0���������+HXUV�HW�PDOKHXUV�GHV�IRQJLFLGHV�V\VWpPLTXHV�GDQV�OD�OXWWH�FRQWUH�
OD�SRXUULWXUH�JULVH�GHV�UDLVLQV��5HYXH�6XLVVH�GH�9LWLFXOWXUH�$UERULFXOWXUH�+RUWLFXOWXUH�������
���������

%XOLW�-���/DIRQ�5���*XLOOLHU�*���������3pULRGHV�IDYRUDEOHV�j�O¶DSSOLFDWLRQ�GH�WUDLWPHQWV�SRXU�OXWWHU�
FRQWUH�OD�SRXUULWXUH�JULVH�GH�OD�YLJQH��3K\WLDWULH�3K\WRSKDUPDFLH�����������

&DIIL� 7��� 5RVVL� 9��� ������ 5XROR� GHL� PRGHOOL� SUHYLVLRQDOL� QHOOH� VWUDWHJLH� DQWLUHVLVWHQ]D��
/¶,QIRUPDWRUH�$JUDULR���������

&DOYR�*DUULGR� &��� 8VDOO� -��� 9LxDV� ,��� (OPHU� 3�� $��� &DVHV� (��� 7HL[LGR� 1��� ������ 3RWHQWLDO�
VHFRQGDU\� LQRFXOXP� VRXUFHV� RI� %RWU\WLV� FLQHUHD� DQG� WKHLU� LQIOXHQFH� RQ� EXQFK� URW�
GHYHORSPHQW� LQ� GU\�0HGLWHUUDQHDQ� FOLPDWH� YLQH\DUGV�� 3HVW�0DQDJHPHQW� 6FLHQFH�� �������
���±�����KWWSV���GRL�RUJ���������SV������

&LOLEHUWL� 1��� )HUPDXG� 0��� /DQJXDVFR� /��� 5RVVL� 9��� ����D�� ,QIOXHQFH� RI� IXQJDO� VWUDLQ� ��
WHPSHUDWXUH���DQG�ZHWQHVV�GXUDWLRQ�RQ�LQIHFWLRQ�RI�JUDSHYLQH�LQIORUHVFHQFHV�DQG�\RXQJ�EHUU\�
FOXVWHUV� E\� %RWU\WLV� FLQHUHD�� 3K\WRSDWKRORJ\�� �������� ���±�����
KWWSV���GRL�RUJ���������3+<72������������5�

&LOLEHUWL�1���)HUPDXG�0���5RXGHW�-���5RVVL�9�������E��(QYLURQPHQWDO�FRQGLWLRQV�DIIHFW�%RWU\WLV�
FLQHUHD� LQIHFWLRQ� RI� PDWXUH� JUDSH� EHUULHV� PRUH� WKDQ� WKH� VWUDLQ� RU� WUDQVSRVRQ� JHQRW\SH��
3K\WRSDWKRORJ\�����������±������KWWSV���GRL�RUJ���������3+<72������������5�

&LOLEHUWL�1���)HUPDXG�0���5RXGHW�-���/DQJXDVFR�/���5RVVL�9���������(QYLURQPHQWDO�HIIHFWV�RQ�
WKH�SURGXFWLRQ�RI�%RWU\WLV�FLQHUHD�FRQLGLD�RQ�GLIIHUHQW�PHGLD��JUDSH�EXQFK�WUDVK��DQG�PDWXUH�
EHUULHV�� $XVWUDOLDQ� -RXUQDO� RI� *UDSH� DQG� :LQH� 5HVHDUFK�� ������� ���±�����
KWWSV���GRL�RUJ���������DMJZ�������

&RUYL�)���7XOOLR�9���������8Q�ELHQQLR�GL�SURYH�GL�ORWWD�FRQWUR�OD�PXIID�JULJLD�GHOO
XYD��%RWU\WLV�
FLQHUHD�3HUV���QHOOH�0DUFKH��,,�FRQWULEXWR���*LRUQDWH�)LWRSDWRORJLFKH����������������

'L�*LXVWR�5���$YRQGD�6���)HUUDUL�*���0ROLQDUL�9���6DOJDUROOR�9���7HVL�'���������7UH�DQQL�GL�SURYH�
VSHULPHQWDOL� FRQ� 5RQLODQ� SHU� OD� ORWWD� FRQWUR� OD� %RWU\WLV� FLQHUHD� GHOOD� YLWH�� *LRUQDWH�
)LWRSDWRORJLFKH����������±�����

(ODG�<���:LOOLDPVRQ�%���7XG]\QVNL�3���'HOHQ�1���������%RWU\WLV�VSS��DQG�GLVHDVHV�WKH\�FDXVH�LQ�
DJULFXOWXUDO� LQ� DJULFXOWXUDO� V\VWHPV�DQ� LQWURGXFWLRQ�� ,Q��%RWU\WLV��%LRORJ\��3DWKRORJ\� DQG�
&RQWURO��(ODG�<���:LOOLDPVRQ�%���7XG]\QVNL�3���'HOHQ�1���HGLWRUV���6SULQJHU�1HWKHUODQGV����
���

(OPHU�3��$��*���0LFKDLOLGHV�7��-���������(SLGHPLRORJ\�RI�%RWU\WLV�FLQHUHD�LQ�RUFKDUG�DQG�YLQH�
FURSV��,Q��%RWU\WLV��%LRORJ\��3DWKRORJ\�DQG�&RQWURO��(ODG�<���:LOOLDPVRQ�%���7XG]\QVNL�3���
'HOHQ�1���HGLWRUV���6SULQJHU�1HWKHUODQGV�����������
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*DUWHO�:���������/HV�SUREOqPHV�SRVpV�SDU�OD�SRXUULWXUH�JULVH�VXU�OD�YLJQH��FRPPHQW�OHV�UpVRXGUH��

9LJQH�YLQV����������
*RQ]iOH]�'RPtQJXH]�(���&DIIL�7���&LOLEHUWL�1���5RVVL�9���������$�PHFKDQLVWLF�PRGHO�RI�%RWU\WLV�

FLQHUHD� RQ� JUDSHYLQH� WKDW� LQFOXGHV� ZHDWKHU�� YLQH� JURZWK� VWDJH�� DQG� WKH� PDLQ� LQIHFWLRQ�
SDWKZD\V��3/26�2QH���������H���������

*RQ]iOH]�'RPtQJXH]�(���)HGHOH�*���'HOLqUH�/���6DXULV�3���'tH]�1DYDMDV�$��0���'tD]�/RVDGD�(���
6iH]�'H�2MHU�-��/��5���*UDPDMH�'���5RVVL�9���������$�QHWZRUN�PHWD�DQDO\VLV�SURYLGHV�QHZ�
VWDQGSRLQWV�RQ�IXQJLFLGH�VFKHGXOLQJ� IRU� WKH�FRQWURO�RI�%RWU\WLV�FLQHUHD� LQ�YLQH\DUGV��3HVW�
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