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,Q� ,WDO\� PDQ\� KXQGUHGV� RI� YLFWLPV� RI� ERWK� DUPLHV� ZKR� IRXJKW� ::,� VWLOO�
DWWHQG� WR�EH� UHFRYHUHG�DQG�� LI� SRVVLEOH�� LGHQWLÀHG�DQG�JLYHQ�EDFN� WR� WKHLU�
UHODWLYHV�� 7KLV� VWXG\� KDV� DV� LWV� REMHFWLYH� WR� FDUU\� RXW� D� FRUUHFW� UHFRYHU\��
DQWKURSRORJLFDO�DQDO\VLV�DQG�SRVVLEOH�LGHQWLÀFDWLRQ�RI��WKHVH�VROGLHUV��2XU�
SODQ�KDV�EHHQ�HODERUDWHG�VR�WKDW�LW�PD\�LQYROYH�YDULRXV�H[SHUWV�RI�GLIIHUHQW�
GLVFLSOLQHV��DUFKHRORJLVWV��KLVWRULDQV��DQWURSRORJLVWV��EXW�DOVR�JHQHWLVWV�DQG�
HQWRPRORJLVWV���6R�IDU��LQ�WKLV�UHVHDUFK�SURMHFW�����UHFRYHUHG�VNHOHWRQV�KDYH�
EHHQ�VWXGLHG��7KXV�WKH�ELRORJLFDO�SURÀOH�ZDV�GHÀQHG��VH[��DJH��VWDWXUH�DQG�
DQFHVWU\�� WKHQ� SDWKRORJLHV� DV� ZHOO� DV� WUDXPD�� 7KH� ÀUVW� UHVXOWV� VKRZ� WKH�
SUHVHQFH�RI�DGXOW�PHQ�EXW�DOVR�RI�DGROHVFHQWV��7KH�VXEMHFWV�VKRZ�GLVHDVHV�RI�
D�GHJHQHUDWLYH�W\SH��DUWKURVLV��UHXPDWRLGH�DUWKULWLV���DV�ZHOO�DV�SHULPRUWDO�
OHVLRQV�OLQNHG�WR�EOXQW�WUDXPD��H[SORVLRQV��RU�GXH�EXOOHW�ZRXQGV��

,QWURGX]LRQH
/D�3ULPD�*XHUUD�0RQGLDOH� q� VWDWD� XQD� GHOOH� SL�� LPPDQL� WUDJHGLH�
GHOOD� VWRULD� UHFHQWH�� ,O� WUDJLFR�ELODQFLR�GL�SHUGLWH�XPDQH� LQ�TXHVWR�
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FRQÁLWWR�q�VWDWR�GL�ROWUH���PLOLRQL�H�PH]]R�GL�PRUWL�LQ�WXWWR�LO�PRQGR��
H�GL�FLUFD����PLOLRQL�GL� IHULWL�JUDYL�H�PXWLODWL�� ,Q� ,WDOLD� OD�JXHUUD�q�
VWDWD�FRPEDWWXWD�VRSUDWWXWWR�VXO�IURQWH�DOSLQR�WUD�LO������HG�LO�������
QHL�PDVVLFFL�PRQWDQL�GL�/RPEDUGLD��7UHQWLQR��)ULXOL�9HQH]LD�*LXOLD�
H�9HQHWR��1HOOH�$OSL��VHFRQGR�OH�FLIUH�XIÀFLDOL�EDVDWH�VXL�EROOHWWLQL�
GL�XQLWj�GHOO·(VHUFLWR�,WDOLDQR�H�VXOOH�FRPXQLFD]LRQL�GHOOH�VHSROWXUH�
GHOO·(VHUFLWR� DXVWUR�XQJDULFR�� VL� VRQR� DYXWH� SHUGLWH� XPDQH� SDUL� D�
��������PRUWL�HG�LQROWUH���������WUD�SULJLRQLHUL�H�GLVSHUVL��1RQRVWDQWH�
L�UHFXSHUL�HIIHWWXDWL�GDJOL�RUJDQL�GL�VWDWR��PD�DQFKH�GDOOH�SRSROD]LRQL�
ORFDOL� H� GDL� FRVLGGHWWL� ´UHFXSHUDQWLµ� �RYYHUR� FHUFDWRUL� GL� FLPHOL��
DQFRUD�PROWR�GLIIXVL���LO�IHQRPHQR�GHO�ULDIÀRUDPHQWR�GL�UHVWL�XPDQL�
q�PROWR�FRPXQH�QHOOH�PRQWDJQH�FKH�IXURQR�WHDWUR�GHJOL�VFRQWUL�GHOOD�
*UDQGH�*XHUUD��'DO�PDJJLR�GHO������q�SDUWLWR�XQ�SURJHWWR�ÀQDQ]LDWR�
GDOOD�3URYLQFLD�GL�9LFHQ]D�FKH�PLUD�D�PLJOLRUDUH�H�UHQGHUH�VHPSUH�
SL�� HIÀFLHQWH� LO� UHFXSHUR� H� OR� VWXGLR� GHL� UHVWL� VFKHOHWULFL�� 3ULPD�
GHO�SURJHWWR� L� UHVWL� YHQLYDQR� LQIDWWL� UHFXSHUDWL� H� ULSRVWL� LQ�RVVDULR��
VSHVVR�PHVFRODQGR�L�GLYHUVL�LQGLYLGXL�H�QHO�SL��DVVROXWR�DQRQLPDWR��
/R�VWXGLR��DYYLDWR�VX�RVVD�FRPPLVWH�q�VWDWR�DPSOLDWR�QHO�FRUVR�GHO�
SURJHWWR�DWWUDYHUVR�LQWHUYHQWL�VXO�FDPSR�FRO�UHFXSHUR�GLUHWWR�GHL�UHVWL�
PHGLDQWH�VFDYR�DUFKHRORJLFR��LQL]LDOPHQWH�D�VHJXLWR�GL�VHJQDOD]LRQH�
H�SULPR�LQWHUYHQWR�GHL�FHUFDWRUL�GL�FLPHOL��H�VROR�UHFHQWHPHQWH�SULPD�
GL�TXDOXQTXH�D]LRQH�GL� WHU]L��/D�SRVVLELOLWj�GL� VWXGLDUH�TXHVWL� UHVWL�
FRVWLWXLVFH�XQ�GRYHURVR�H�DIIDVFLQDQWH�YLDJJLR�WUD�VWRULD��PHGLFLQD�H�
DQWURSRORJLD�SHU�ULSRUWDUH�DOOD�OXFH�VWRULH�H�PLFURVWRULH�GLPHQWLFDWH��
QRQ�VROR�DPSOLDQGR�OH�FRQRVFHQ]H�VX�XQ�HYHQWR��OD�*UDQGH�*XHUUD��
FUXFLDOH�QHOOD�VWRULD�UHFHQWH��H�FHUFDQGR�GL�FDSLUH�FKL�VRQR�OH�YLWWLPH��
PD�DQFKH��GD�XQ�SXQWR�GL�YLVWD�FOLQLFR��GRFXPHQWDQGR� LQ�PDQLHUD�
GLUHWWD�OD�OHVLYLWj�´WLSLFDµ�GHOOD�3ULPD�*XHUUD�0RQGLDOH�

0DWHULDOL�H�0HWRGL
1HO�FRUVR�GHO�SURJHWWR�VRQR�JLj�VWDWL�VWXGLDWL�LQGLYLGXL�FRPPLVWL�����
SURYHQLHQWL�GDO�0RQWH�*UDSSD�H�GDOO·$OWRSLDQR�GL�$VLDJR��H����VROGDWL�
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VLQJROL�UHFXSHUDWL� LQ�GLYHUVL�VLWL�PRQWDQL�QHOOD�3URYLQFLD�GL�9LFHQ]D��
%HOOXQR��7UHQWR�H�GL�8GLQH��)LJ������SHU�XQ�WRWDOH�GL����LQGLYLGXL��

,QGLYLGXL�FRPPLVWL
&RQ�LQGLYLGXL�FRPPLVWL�VL�GHÀQLVFH�WXWWR�TXHO�PDWHULDOH�RVVHR�FKH�
QRQ�UDSSUHVHQWD��L�VLQJROL�LQGLYLGXL�PD�VFKHOHWUL�PHVFRODWL�WUD�ORUR�D�
FDXVD�GL�XQ·HUUDWD�PHWRGRORJLD�GL�UHFXSHUR��%DVDQGRFL�DQFKH�VX�VWXGL�
SUHFHGHQWL�����FRQVDSHYROL�GHOOH�GLIÀFROWj�FDXVDWH�GDOOH�FDUDWWHULVWLFKH�
GHO�PDWHULDOH�VFKHOHWULFR��FDPSLRQH�GL�XQD�SRSROD]LRQH�RPRJHQHD���
VWHVVR�VHVVR��VLPLOH�HWj���HG�RVVD�IUDPPHQWDWH��VL�q�SURFHGXWR��TXDQGR�
SRVVLELOH�� DOOD� ULFRPSRVL]LRQH�GHJOL� LQGLYLGXL��&RPH�SULPD�RSHUD�

)LJ������,�OXRJKL�GL�SURYHQLHQ]D�GHL�UHVWL�VFKHOHWULFL��VRQR�HYLGHQ]LDWL�GDOOH�SXQWLQH�JLDOOH��
PROWL�VRJJHWWL�SURYHQJRQR�GDOOD�9DO�3RVLQD��9,��H�GDL�PRQWL�FLUFRVWDQWL��0RQWH�0DJJLR��
&RVWRQ�GHL�/DJKL��0RQWH�0DMR���4XL��QHO�������DYYHQQHUR�GHFLVLYL�VFRQWUL�FKH�SHUPLVH�
UR�DOO·HVHUFLWR� LWDOLDQR�GL� DUUHVWDUH� OD�6WUDIH[SHGLWLRQ��1XPHURVL�JOL� VFKHOHWUL�SURYHQLHQWL�
GDOO·$OWRSLDQR�GL�$VLDJR��9,���VFRQWUL�H�EDWWDJOLH�LQ�TXHVWR�WHUULWRULR�VL�VXVVHJXLURQR�SHU�
WXWWD�OD�JXHUUD���GDO�0RQWH�*UDSSD��%/���FRLQYROWR�SULQFLSDOPHQWH�QHJOL�DFFDGLPHQWL�EHOOLFL�
GHO�����������GDO�0RQWH�3LDQD��%/��H�LQ�XQ�FDVR�GDOOD�9DOEUXQD��8'�
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]LRQH� VL� q� HVHJXLWR� LO� FRQWHJJLR� GL� RJQL� HOHPHQWR� RVVHR� SUHVHQWH��
UDJJUXSSDQGROR� TXLQGL� SHU� GLVWUHWWR� FRUSRUHR� GL� SURYHQLHQ]D� �DUWL�
LQIHULRUL�� DUWL� VXSHULRUH�� HFF���� SURFHGHQGR� VXFFHVVLYDPHQWH� FRQ� OD�
GLVWLQ]LRQH�WUD�RVVD�GHO�ODWR�GHVWUR�H�GHO�ODWR�VLQLVWUR�H�ULFRPSRQHQGR�
L�IUDPPHQWL�DSSDUWHQHQWL�DG�XQ�XQLFR�HOHPHQWR�VFKHOHWULFR��
6L� q� TXLQGL� SURFHGXWR� DOOD� FDWDORJD]LRQH�� HVVHQ]LDOH� QHOOD� IDVH� GL�
SUHSDUD]LRQH� GHOOD� ULFRVWUX]LRQH� GHO� SURÀOR� ELRORJLFR�� QXPHUDQGR�
RJQL�RVVR��8QD�YROWD�ÀQLWD�O·RSHUD�GL�FDWDORJD]LRQH��q�VWDWR�SRVVLELOH�
FDOFRODUH��O·1�0�,���1XPHUR�0LQLPR�GL�,QGLYLGXL���'HL����FRPPLVWL�
q�VWDWR�SRVVLELOH�ULFRPSRUUH����LQGLYLGXL�

,QGLYLGXL�VLQJROL
6XJOL�LQGLYLGXL�UHFXSHUDWL�VLQJRODUPHQWH��GLHFL�LQGLYLGXL���)LJ�����H�VX�
TXHOOL�RWWHQXWL�GDOOD�ULFRPSRVL]LRQH�LQ�ODERUDWRULR��WUHGLFL� LQGLYLGXL��
VL�q�SURFHGXWR�DOOD�VWHVXUD�GHO�SURÀOR�ELRORJLFR�GL�FLDVFXQR��RYYHUR�
O·LGHQWLÀFD]LRQH�JHQHULFD�GHOOR�VFKHOHWUR�DWWUDYHUVR�OD�GHWHUPLQD]LRQH�
GL�VHVVR��VWDWXUD��UD]]D�R�HWQLD��HWj�HG�HYHQWXDOL�OHVLRQL�H�SDWRORJLH�

)LJ������VFDYR�DUFKHRORJLFR�GL�XQ�VROGDWR��*0������LQ�VHSROWXUD�SULPDULD��VFDYR�GL�3URI��
$UPDQGR�'H�*XLR�H�'RWW��$QGUHD�%HWWR��8QLYHUVLWj�GL�3DGRYD�
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6L�q�GHWHUPLQDWR�LO�VHVVR�PHGLDQWH�FULWHUL�PRUIRPHWULFL�����OD�VWDWXUD�����
OD� UD]]D�HWQLD�� DWWUDYHUVR� PHWRGLFKH� GL� QDWXUD� DQWURSRVFRSLFD� H�
DQWURSRPHWULFD�� SHU� L� FUDQL� LQ� FXL� HUD� SRVVLELOH� YDOXWDUH� L� FDUDWWHUL�
H� FDOFRODUQH� O·LQGLFH� FUDQLDOH� FHIDOLFR�� O·HWj�� HIIHWWXDWD� DWWUDYHUVR�
OD� YDOXWD]LRQH� GHO� JUDGR� GL� IXVLRQH� GHOOH� RVVD� OXQJKH��� DWWUDYHUVR�
O·XVXUD� GHOOD� VLQÀVL� SXELFD��� O·XVXUD� GHOOD� VXSHUÀFLH� GHOO·LOHR�� H��
SHU�TXDQWR� ULJXDUGD� LO� FUDQLR�� DWWUDYHUVR� LO�JUDGR�GL� FKLXVXUD�GHOOH�
VXWXUH�FUDQLFKH��� VXL�GHQWL�� ODGGRYH�SRVVLELOH��DWWUDYHUVR� LO�PHWRGR�
GL�0LQFHU���H�/DPHQGLQ���HG�LQÀQH�SHU�JOL�VFKHOHWUL�SL��GDQQHJJLDWL�
DWWUDYHUVR�OR�VWXGLR�LVWRORJLFR�GHOO·RVVR���

3DOHRSDWRORJLD
/R�VWXGLR�GHOOH�SDWRORJLH�GL�XQR�VFKHOHWUR�FRQVLVWH�QHOO·LQGLYLGXDUH��
GHVFULYHUH�H�DQDOL]]DUH�JOL�HIIHWWL�GL�XQD�PDODWWLD�FKH�q�VWDWD�́ UHJLVWUDWDµ�
GDOO·RVVR�H�FKH�VX�TXHVWR�VL�WUDGXFH�LQ�XQD�OHVLRQH��FKH�SXz�ULJXDUGDUH�
O·LQWHUR�RVVR�R�XQD�SDUWH�GL�HVVR��,Q�DQWURSRORJLD�IRUHQVH�LO�FRQFHWWR�GL�
SDWRORJLD�FRPSUHQGH�DQFKH�JOL�VWUHVV�RFFXSD]LRQDOL�H�L�YL]L�GL�SRVWXUD�
GL�HQWLWj�WDOH�GD�ODVFLDUH�VHJQL�HYLGHQWL�VXJOL�HOHPHQWL�VFKHOHWULFL�
$�SDUWH�OH�PDODWWLH�FRQJHQLWH��OH�SDWRORJLH�SL��GLIIXVH�DJLVFRQR�VXOOH�RVVD�
SURYRFDQGR�LQ�TXHVWH�GXH�WLSL�GL�ULVSRVWD��RVWHROLVL��RYYHUR�DVVRUELPHQWR�
GHO�WHVVXWR��H�DSSRVL]LRQH�RVVHD��FLRq�SUROLIHUD]LRQH�GHOOH�FHOOXOH��0ROWH�
OHVLRQL��FRPH�TXHOOH�GL�QDWXUD�GHJHQHUDWLYD�HG�RFFXSD]LRQDOH�VRQR�GL�
WLSR�VLD�RVWHRSURGXWWLYR�VLD�OLWLFR��H�SURYRFDQR�XQD�FRQVLVWHQWH�DOWHUD�
]LRQH�GHOOD� FDUWLODJLQH� DUWLFRODUH� FRQ� FRQVHJXHQWL�PRGLÀFD]LRQL� GHOOH�
VWUXWWXUH�RVVHH�FKH�FRPSRQJRQR�O·DUWLFROD]LRQH����/H�PDODWWLH�LQIHWWLYH�
SRVVRQR� HVVHUH� SURGRWWH� GD� DJHQWL� H]LRORJLFL� FRPH�YLUXV� H� EDWWHUL�� VL�
SDUOD�GL�LQIH]LRQL�VSHFLÀFKH�VH�SURGRWWH�GD�DJHQWL�SDWRJHQL�EHQ�LQGLYL�
GXDELOL��DG�HVHPSLR�QHO�FDVR�GL�WXEHUFRORVL�H�VLÀOLGH���H�LQIH]LRQL�DVSH�
FLÀFKH�VH�FDXVDWH�GD�IUDWWXUH�R�GLVVHPLQD]LRQL�GL�IRFRODL�LQIHWWLYL�VHQ]D�
SHUz�OD�SRVVLELOLWj�GL�LQGLYLGXDUH�XQ�DJHQWH�H]LRORJLFR��6XO�WHVVXWR�RVVHR�
OH�LQIH]LRQL�FDJLRQDQR�OHVLRQL�SUHYDOHQWHPHQWH�GL�WLSR�RVWHROLWLFR�H��LQ�
DOFXQL�FDVL��GL�WLSR�DSSRVLWLYR��9L�VRQR�SRL�QXPHURVH�SDWRORJLH�GHQWDULH�
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ULOHYDELOL�WUD�FXL�OD�FDULH��LO�WDUWDUR�H�O·LSRSODVLD�GHOOR�VPDOWR��RYYHUR�XQD�
SURGX]LRQH�FDUHQWH�GHOOD�PDWULFH�GHOOR�VPDOWR�FDXVDWD�GD�PDOQXWUL]LRQH��
PDODWWLH�LQIHWWLYH�H�DOFXQL�GLVWXUEL�HQGRFULQL���
3HU�FLz�FKH�ULJXDUGD�LQYHFH�JOL�HVLWL�GL�WUDXPL��ULFRQRVFHUH�OHVLRQL�DQWH�
PRUWHP��R�DQWHPRUWDOL��H�LQGLYLGXDUQH�OH�FDUDWWHULVWLFKH�SXz�IRUQLUH�
LQIRUPD]LRQL� XWLOL� FLUFD� O·RFFXSD]LRQH� H� JOL� VWUHVV�PHFFDQLFL� D� FXL�
O·LQGLYLGXR�HUD�VRWWRSRVWR���/H�OHVLRQL�DQWH�PRUWHP�VRQR�LO�SURGRWWR�
GL�XQ�WUDXPD�FKH�JHQHUD�OHVLRQL�GHOO·RVVR�VXOOD�SHUVRQD�LQ�YLWD��SURYR�
FDQGR�XQD�IUDWWXUD�SDU]LDOH�R�WRWDOH�GHOO·RVVR�VWHVVR�PD�QRQ�OD�PRUWH�
GHOO·LQGLYLGXR��LO�SURFHVVR�GL�JXDULJLRQH�FRPSRUWD�OD�IRUPD]LRQH�GL�
XQ�FDOOR�RVVHR�FKH�q�FRQVHJXHQ]D�GL�XQD�ULVSRVWD�GL�WLSR�SUROLIHUDWLYR�
GD�SDUWH�GHOO·RVVR�OHVR��LQ�VHJXLWR�DYYLHQH�LO�ULPRGHOODPHQWR�H�O·DUUR�
WRQGDPHQWR�FRQ�IRUPD]LRQH�GL�RVVR�ODPHOODUH�QHO�WUDWWR�GDQQHJJLDWR��
/D�JXDULJLRQH�SXz�HVVHUH�FRPSOHWD�R��D�VHFRQGD�GHO�WUDXPD�VXELWR��
SRUWDUH�DG�XQD�PDOIRUPD]LRQH�GHO�VHJPHQWR�VFKHOHWULFR��
1HOOR� VWXGLR�TXL�SUHVHQWDWR� VRQR� VWDWH� LQGLYLGXDWH�TXDWWUR� ´FODVVLµ�
GL� SDWRORJLH�� SDWRORJLH� GHJHQHUDWLYH� �SDWRORJLH� DUWLFRODUL� GRYXWH� D�
VWUHVV�RFFXSD]LRQDOL�R�DG�DOWUH�FDXVH���SDWRORJLH�GHQWDULH��LQIH]LRQL�H�
HVLWL�GL�WUDXPL�DQWHPRUWDOL�

/HVLYLWj�
6L�q�LQROWUH�DSSURIRQGLWR�OR�VWXGLR�GHOOD�OHVLYLWj��LQ�SDUWLFRODU�PRGR�
VXOOD� GLVWLQ]LRQH� WUD� OHVLRQL� SHULPRUWDOL�SRVWPRUWDOL� H� OH� OHVLRQL�
G·DUPD�GD�JXHUUD�
&RQ�OHVLRQL�SHUL�PRUWHP��R�SHULPRUWDOL��VL�LQWHQGRQR�TXHOOH�OHVLRQL�FKH�
KDQQR�FDXVDWR� OD�PRUWH�GHO�VRJJHWWR�R�GRYXWH�DG�XQ� WUDXPD�YHULÀFD�
WRVL� LPPHGLDWDPHQWH�SULPD�R�GRSR� OD�PRUWH�GHO� VRJJHWWR��/H� OHVLRQL�
SRVW�PRUWHP� �R�SRVWPRUWDOL�� VRQR� LQYHFH�TXHOOH� DOWHUD]LRQL�SRVWHULRUL�
DOOD�PRUWH�GHO�VRJJHWWR��SURGRWWH�GD�DJHQWL�FKLPLFR�ÀVLFL��FDOGR�IXRFR��
IUHGGR�JHOR��HFF«���DJHQWL�ELRORJLFL��UDGLFL��DWWLYLWj�GL�URGLWRUL��HG�DQFKH�
GD�PDQLSROD]LRQL�XPDQH��FRPH�SXz�DYYHQLUH�GXUDQWH�OR�VFDYR�H�LO�UHFX�
SHUR�GHL�UHVWL�R�SHU�ULXWLOL]]D]LRQH�GL�VHSROWXUH��GHSUHGD]LRQL��R�DOWUR���
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3HU�GLVWLQJXHUH�XQD�OHVLRQH�SHUL�PRUWHP�GD�XQD�SRVW�PRUWHP�VL�VRQR�
XWLOL]]DWL�L�VHJXHQWL�FULWHUL��DQDOLVL�GHO�FRORUH�GHL�PDUJLQL�GL�IUDWWXUD��
VHJQL� GL� HODVWLFLWj� QHOOD� ULPD� GL� IUDWWXUD�� UHJRODULWj� GHO� PDUJLQH����
/·LQGDJLQH� q� DYYHQXWD� D� OLYHOOR�PDFURVFRSLFR� H� FRQ� RVVHUYD]LRQH�
DOOR�VWHUHRPLFURVFRSLR�GHOOH�ULPH�GL�IUDWWXUD�

5LVXOWDWL

'HPRJUDÀD�

2VVD�FRPPLVWH
/H� RVVD� FRPPLVWH� DSSDUWHQJRQR� D� ��� LQGLYLGXL�� ��� PDVFKL� H� ��
IHPPLQH�GL�FXL�SHUz�HUDQR�SUHVHQWL�VROR�IUDPPHQWL�GL�RVVD�OXQJKH�HG�
HOHPHQWL�GL�FRUUHGR��FRPH�DQWLFLSDWR�q�VWDWR�SRVVLELOH�ULFRVWUXLUH�LO�
SURÀOR�ELRORJLFR�GL�VROL����LQGLYLGXL�

,QGLYLGXL�VLQJROL
*OL�LQGLYLGXL�UHFXSHUDWL�VLQJRODUPHQWH�UDSSUHVHQWDQR�GLHFL�PDVFKL�
6RPPDQGR�L�WUHGLFL�SURÀOL�ELRORJLFL�HVWUDSRODWL�GDOOH�RVVD�FRPPLVWH�
DEELDPR�FRVu�RWWHQXWR����SURÀOL�ELRORJLFL� VXL�FXL�q�VWDWR�SRVVLELOH�
IDUH�OH�VXFFHVVLYH�FRQVLGHUD]LRQL��
,� UHVWL� VFKHOHWULFL� GHL� VROGDWL� GD� QRL� VWXGLDWL� KDQQR� HWj� FRPSUHVD�
FRPSOHVVLYDPHQWH�WUD�L����H�L����DQQL��L����SURÀOL�ELRORJLFL�VRQR�FROOR�
FDELOL�LQ���LQWHUYDOOL�G·HWj�����VRQR�JOL�LQGLYLGXL�PROWR�JLRYDQL��OD�FXL�
HWj�PHGLD�ULHQWUD� WUD� L����HG�L����DQQL���� LQGLYLGXL�KDQQR�HWj�PHGLD�
FRPSUHVD�WUD�L����HG�L����DQQL��L�TXDWWUR�LQGLYLGXL�´SL��DQ]LDQLµ�ULHQ�
WUDQR�LQ�XQ�LQWHUYDOOR�G·HWj�FRPSUHVD�WUD�L����HG�L����DQQL��*UDÀFR����
/D�VWDWXUD�PHGLD�GHJOL�LQGLYLGXL��TXDQGR�FDOFRODELOH��q�FRPSUHVD�WUD�����
FP�H�����FP��H�FROORFDELOH�LQ���LQWHUYDOOL��FRPH�VL�RVVHUYD�QHO�*UDÀFR���
OD�PDJJLRUDQ]D�GHJOL�LQGLYLGXL�q�DOWR�WUD�����HG�����FP�����VRJJHWWL��GL�
FXL���WUD�����HG�����FP�H���WUD�����HG�����FP���WUH�LQGLYLGXL�VRQR�DOWL�WUD�
����FP�HG�����FP��/·LQGLYLGXR�SL��DOWR��O·XQLFR�WUD�����FP�H�����FP�KD�
XQD�VWDWXUD�PHGLD�GL�����FP��,�FUDQL�LQWHJUL�ULQYHQXWL�VRQR�WXWWL�DSSDUWH�
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QHQWL�DO�WLSR�FDXFDVRLGH��WXWWDYLD�GDWD�OD�ORUR�VFDUVD�FRQVHUYD]LRQH�QRQ�q�
VWDWR�SRVVLELOH�HIIHWWXDUH�LQGDJLQL�FUDQLRPHWULFKH�VLJQLÀFDWLYH�

*UDÀFR�����'LVWULEX]LRQH�LQ�LQWHUYDOOL�G·HWj�GHJOL�LQGLYLGXL�

*UDÀFR�����'LVWULEX]LRQH�GHOOD�VWDWXUD��LQ�DVFLVVH�JOL�LQWHUYDOOL�GL�VWDWXUD�LQ�FP��LQ�RUGLQDWD�
LO�QXPHUR�GL�LQGLYLGXL�
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3DWRORJLH
*OL�LQGLYLGXL�VRQR�FDUDWWHUL]]DWL�GD�PDODWWLH�GL�WLSR�GHJHQHUDWLYR�H�GD�
´XVXUDµ�YHURVLPLOPHQWH�RFFXSD]LRQDOH��SHU�HVHPSLR�VHJQL�GL�HUQLD�
]LRQH�GHO�GLVFR�LQWHUYHUWHEUDOH��HQWHVRSDWLD�DOOH�FODYLFROH���LQIHWWLYH�
�VRVSHWWD� WXEHUFRORVL��� H� GD� VWUHVV� PDUNHUV� LQGLFDWLYL� GL� SUREOHPL�
PHWDEROLFL� H�R�PDODWWLH� FURQLFKH� �LSRSODVLD� GHOOR� VPDOWR� SUREDELO�
PHQWH�OHJDWD�D�PDODWWLH�LQIHWWLYH�R�FDUHQ]H�QXWUL]LRQDOL�VXELWH�GXUDQWH�
OD�FUHVFLWD���4XDVL�WXWWL�JOL�LQGLYLGXL�VRQR�DIIHWWL�GD�SDWRORJLH�GHJH�
QHUDWLYH��HQWHVRSDWLD�FODYHDUH��HVLWL�GL�DUWURVL�YHUWHEUDOH��)LJ������DOOH�
DUWLFROD]LRQL�GHO�JRPLWR��RPHUR���GHO�JLQRFFKLR��WLELH��IHPRUL���GHOOH�
FDYLJOLH��WLELH��H�DOOH�RVVD�GHO�PHWDFDUSR��$QFKH�OH�SDWRORJLH�GHQWDULH�
VRQR�PROWR�GLIIXVH����FDVL���,QÀQH���VRJJHWWL�SUHVHQWDYDQR�FDOOL�RVVHL�
ULPRGHOODWL�D�WHVWLPRQLDQ]D�GL�WUDXPL�RVVHL�ULVROWL��JXDULWL�D�IHPRUH��
PHWDWDUVDOH��PDQGLEROD��*UDÀFR����

)LJ������6HJQL�GL��QRGXOL�GL�6FKPRUO�VX�LQGLYLGXR�PROWR�JLRYDQH��RVVD�FRPPLVWH�
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/HVLYLWj�
/R� VWXGLR� GHOOD� OHVLYLWj� ULYHOD� XQD� JUDQGH� DEERQGDQ]D� GL� IUDWWXUH�
SRVWPRUWDOL� PD� DQFKH� QXPHURVH� OHVLRQL� SHULPRUWDOL�� YDOH� D� GLUH�
SUREDELOPHQWH�FRUUHODWH�DO�WUDXPD�PRUWDOH�
,Q� WUH�FDVL�� O·HVSORVLRQH�GHOOH�JUDQDWH�KD�FDXVDWR� IUDWWXUH�SURIRQGH�
GHOOD� WHFD� FUDQLFD� FRQ� SURGX]LRQH� GL� HVWHVH� IHVVXUD]LRQL� PHULGLD�
QLFKH� HG� HTXDWRULDOL� DFFRPSDJQDWH�SUREDELOPHQWH�GD�JUDYL� OHVLRQL�
FHUHEUDOL�FKH�KDQQR�SRUWDWR�DOOD�PRUWH�GHL�VRJJHWWL�
6RQR�VWDWH�RVVHUYDWH�DQFKH�OHVLRQL�GD�SURLHWWLOL����FDVL���FRQ�FDUDWWH�
ULVWLFKH�GHO� WXWWR�VLPLOL�D�TXHOOH�GD�PRVFKHWWR����PD�LQ�TXHVWR�FDVR�
OHJDWH�DO�ERPEDUGDPHQWR�FRQ�JUDQDWH�D�VKUDSQHO���JUDQDWH�FRQWHQHQWL�
SDOOH�GL�SLRPER�FKH�FRQ�O·HVSORVLRQH�YHQLYDQR�SURLHWWDWH�LQ�DULD��/H�
OHVLRQL�WUDXPDWLFKH�SHULPRUWDOL�VXOOH�RVVD�OXQJKH�����LQGLYLGXL��VRQR�
FDUDWWHUL]]DWH�GD�PDUJLQL�DG�DVSHWWR�´HODVWLFRµ��FRQ�WLSLFKH�ULPH�GL�
IUDWWXUD�GDOO·DVSHWWR�FRQWRUWR�H�IUDVWDJOLDWR��&RPH�PRVWUD�LO�JUDÀFR�
��OD�PDJJLRU�SDUWH�GHOOH�OHVLRQL�SHULPRUWDOL�VRQR�OD�FRQVHJXHQ]D�GL�

*UDÀFR�����'LVWULEX]LRQH�GHOOH�SDWRORJLH��LQ�RUGLQDWD�L�WLSL�GL�SDWRORJLH��LQ�DVFLVVH�LO�QXPHUR�
GL�LQGLYLGXL�DIIHWWL�GDOOD�SDWRORJLD�
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WUDXPL�GL�QDWXUD�FRQWXVLYD�OHJDWH�FRQ�SUREDELOLWj�D�ERPEDUGDPHQWL�
G·DUWLJOLHULD�SHVDQWH��*UDÀFR����
7UD�OH�RVVD�ULQYHQXWH��TXHOOH�SL��VRJJHWWH�D�OHVLRQL�SHULPRUWDOL�VRQR�L�
FUDQL�H�OH�RVVD�OXQJKH��LQ�SDUWLFRODUH�JOL�RPHUL��FKH�VRQR�JOL�HOHPHQWL�
VFKHOHWULFL�SL��FROSLWL���YHGL�*UDÀFR�����

*UDÀFR�����'LVWULEX]LRQH�GHOOH�OHVLRQL�SHULPRUWDOL�WUD�JOL�HOHPHQWL�VFKHOHWULFL�

*UDÀFR�����$UPL�SUREDELOPHQWH�FRLQYROWH�QHOO·D]LRQH�OHVLYD��LQ�RUGLQDWD�LO�QXPHUR�GL�LQGL�
YLGXL�FRQ�OH��OHVLRQL�
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*OL�LQGLYLGXL�FRQ�OH�OHVLRQL�SL��HYLGHQWL�VRQR�TXHOOL�FDWDORJDWL�FRPH�
*0�����*0����H�*0����
6XOO·LQGLYLGXR� FDWDORJDWR� FRPH� *0�� �� VSLFFDYD� XQD� OHVLRQH� VXO�
FRUSR� GHOOR� VWHUQR� �)LJ�� ���� WUDWWDVL� GL� XQ� IRUR� G·HQWUDWD� GD� SDOOHW�
WRQH�GL�VKUDSQHO��LO�FROSR�KD�SURGRWWR�OHVLRQL�DQFKH�VXOOD�SULPD�H�OD�
VHFRQGD�YHUWHEUD�WRUDFLFD��'DOOD�SRVL]LRQH�GHOOH�OHVLRQL��H�DWWUDYHUVR�
XQ�FRQIURQWR�DQDWRPLFR�VXJOL�RUJDQL�FRLQYROWL��VL�SXz�FRQFOXGHUH�FKH�
LO�FROSR�GRSR�DYHUH�ROWUHSDVVDWR�LO�FRUSR�VWHUQDOH�KD�IRUDWR�O·DRUWD�H�
LQÀQH�OHVLRQDWR�OH�YHUWHEUH��LO�FROSR�GD�SURLHWWLOH�FRLQFLGH�TXLQGL�FRQ�
OD�SUREDELOH�FDXVD�GHO�GHFHVVR�GHO�VRJJHWWR�
/·LQGLYLGXR�*0����DO�PRPHQWR�GHO�ULQYHQLPHQWR�LQGRVVDYD�DQFRUD�
O·HOPHWWR� �FKH� VL� SUHVHQWDYD� GLYHOWR� DO� OLYHOOR� GHOOD� UHJLRQH� IURQ�

)LJ�� �� �� 6XO� FRUSR� VWHUQDOH� q� YLVLELOH� LO� IRUR�
G·HQWUDWD�GL�XQ��SDOOHWWRQH�GL�6KUDSQHOO��*0���
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WDOH���WUD�TXHVWR�H�OD�WHFD�FUDQLFD�HUD�DQFRUD�LQGRYDWD�XQD�VFKHJJLD�
PHWDOOLFD�SURYHQLHQWH�GD�XQD�JUDQDWD��,O�FUDQLR�HUD�LQWHUHVVDWR�GD�XQD�
EUHFFLD�RVVHD�GHOOH�GLPHQVLRQL�GL�FLUFD���FP�SHU���FP�SUHVHQWH�VXO�
IURQWDOH� H� GD� XQD� ULPD� GL� IUDWWXUD� GLDVWDVDWD� VRWWHVD� WUD� LO�PDUJLQH�
ODWHUDOH�GHOOD�EUHFFLD�HG�LO�ODPEGD��)LJ�����
6XO�VROGDWR�*0����VRQR�VWDWH�LQGLYLGXDWH�QXPHURVH�IUDWWXUH�SHULPRU�
WDOL��VXO�UDPR�GHVWUR�GHOOD�PDQGLEROD��VXO�WHPSRUDOH�GHVWUR�GHO�FUDQLR�
H� VX� HQWUDPEL� L� SDULHWDOL�� /·RPHUR� GHVWUR� SUHVHQWD� LQROWUH� IUDWWXUH�
FRPPLQXWH�VXOOD�GLDÀVL��LPPHGLDWDPHQWH�VRWWR�O·HSLÀVL�SURVVLPDOH��
/H� OHVLRQL� VX� FUDQLR� H� VX� RPHUR� VRQR� ULFRQGXFLELOL� DG� XQ� LPSDWWR�
WUDXPDWLFR�GL�QRWHYROLVVLPD�HQWLWj�� WDOH�GD�SURYRFDUH�SOXULIUDWWXUD�

)LJ������/HVLRQH�VX�RVVR�IURQWDOH�H�SDULHWDOH�VLQLVWUR�SURGRWWD�GD�XQD�VFKHJJLD�GL�JUDQDWD��*0���
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]LRQH�GHOOH�RVVD�FUDQLFKH�H�GHOOD�GLDÀVL�GHOO·RPHUR�FKH�EHQ�VL�DFFRU�
GDQR�DG�XQ�SUREDELOH�ERPEDUGDPHQWR�G·DUWLJOLHULD�SHVDQWH��FRQIHU�
PDWR�DQFKH�GDL�GDWL�FLUFRVWDQ]LDOL�FKH�ULYHODQR�OD�SUHVHQ]D��LQWRUQR�DO�
FRUSR��GL�QXPHURVL�IUDPPHQWL�GL�JUDQDWH���8OWHULRUL�OHVLRQL�SHULPRU�
WDOL�VRQR�VWDWH�RVVHUYDWH�VX���IUDPPHQWL�GL�FRVWH�
6XOOD�PDQGLEROD� q� VWDWD� RVVHUYDWD� OD� SUHVHQ]D� GL� XQ� FDOOR� RVVHR� D�
OLYHOOR�GHO�WHU]R�PHGLR�GHO�UDPR�VLQLVWUR�LQVLHPH�DG�XQD�OLVL�LQ�FRUUL�
VSRQGHQ]D�GHJOL�LQFLVLYL�FHQWUDOL�SHU�IRUPD]LRQH�GL�XQD�FLVWL��)LJ������
/D�FDXVD�GL� WDOL�HOHPHQWL�q�GD�ULFRQGXUUH�DG�XQD�IUDWWXUD�SUHJUHVVD�
GHO� FRUSR�GHOOD�PDQGLEROD��/D� OHVLRQH� LQROWUH� GRQD� XQ·DVLPPHWULD�
SHFXOLDUH�DO�FUDQLR�H�DO�YROWR��FKH�SRWUHEEH�HVVHUH�XWLOH�SHU�JLXQJHUH�
DG�XQ�VRVSHWWR�G·LGHQWLWj�

)LJ������0DQGLEROD�GHOO·LQGLYLGXR�*0������FDOOR�RVVHR�H�OLVL�LQ�FRUULVSRQGHQ]D�GHJOL�LQFLVLYL�
FHQWUDOL�SHU�IRUPD]LRQH�GL�XQD�FLVWL
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(IIHWWL�SHUVRQDOL
&RPH�XOWLPR�SDVVR�GHOOR�VWXGLR�VRQR�VWDWL�UHFXSHUDWL�JOL�RJJHWWL�H�JOL�
HIIHWWL�SHUVRQDOL�ULWURYDWL�WUD�OH�RVVD��VSHVVR�LQIDWWL�VRQR�VWDWL�ULQYH�
QXWL�SDUWL�GL�VFDUSRQL��HOPHWWL��FLQJKLH��ERWWRQL��FXFFKLDL�H�PDWLWH�PD�
DQFKH�IUDPPHQWL�GL�JLEHUQH�H�FDUWXFFH�QRQ�XWLOL]]DWH��)LJ������O·DQD�
OLVL� GL� WDOL� RJJHWWL� KD� SHUPHVVR�� WDOYROWD�� GL� GHÀQLUH� OD� QD]LRQDOLWj�
GHJOL�LQGLYLGXL��DXVWULDFD�H�LWDOLDQD���'L�IRQGDPHQWDOH�LPSRUWDQ]D�q�
LO�ULQYHQLPHQWR�GHOOD�SLDVWULQD�LGHQWLÀFDWLYD�LQ�]LQFR�GHOO·LQGLYLGXR�
*0������6X�GL�HVVD�LQIDWWL��GRSR�XQ�HIÀFDFH�UHVWDXUR��UHDOL]]DWR�GDO�
ODERUDWRULR�GL�UHVWDXUR�GHOOD�6RSUDLQWHQGHQ]D�DL�%HQL�$UFKHRORJLFL�
GL�7UHQWR���HUD�DQFRUD�SRVVLELOH�OHJJHUH�SDUWH�GHL�GDWL�DQDJUDÀFL�GHO�
PLOLWH�H�LO�VXR�QXPHUR�GL�PDWULFROD��/H�RSHUD]LRQL�GL�LGHQWLÀFD]LRQH�
VRQR�DQFRUD�LQ�FRUVR�

)LJ������&DUWXFFH�HG�HIIHWWL�SHUVRQDOL�ULQYHQXWL�WUD�L�UHVWL�VFKHOHWULFL
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'LVFXVVLRQH

'HPRJUDÀD
3XU� QRQ� YROHQGR� GDUH� XQ� YDORUH� VWDWLVWLFR� GHL� ULVXOWDWL� RWWHQXWL� VL�
SRVVRQR�VYLOXSSDUH�OH�VHJXHQWL�FRQVLGHUD]LRQL��,Q�FRQVHJXHQ]D�DOOD�
PDQFDQ]D�GL� XQ� FRUUHWWR� UHFXSHUR�� SHU� JOL� LQGLYLGXL� FRPPLVWL� QRQ�
YL� q�PDWHULDOH� GRFXPHQWDWLYR� GHOOR� VFDYR� H� QRQ� YL� VRQR� LQIRUPD�
]LRQL�SUHFLVH�VXO�VLWR�H�OD�´VWRULDµ�GL�TXHVWL�UHVWL��/D�SUHVHQ]D�GL�GXH�
GRQQH�DOO·LQWHUQR�GHO�JUXSSR�GL�VFKHOHWUL�FRPPLVWL�QRQ�SXz�HVVHUH�
TXLQGL� JLXVWLÀFDWD� LQ�PDQLHUD� FRQYLQFHQWH�� O·LSRWHVL� SL�� SODXVLELOH�
q�FKH�VLDQR�GXH�LQIHUPLHUH��YLVWR�FKH�OD�SUHVXQWD�SURYHQLHQ]D�GHJOL�
VFKHOHWUL�FRPPLVWL�q�XQ�RVSHGDOH�GD�FDPSR�
,� VRJJHWWL� VWXGLDWL� LQ� TXHVWD� LQGDJLQH� VRQR� JLRYDQL�� VH� QRQ� JLRYD�
QLVVLPL��FRQ�XQD�QHWWD�SUHGRPLQDQ]D�GHL�PLOLWL�WUD�L����HG�L����DQQL�
�)LJ�����PHQWUH�SL��UDUL�VRQR�TXHOOL�FRQ�HWj�FRPSUHVD�WUD�L����HG�L����
DQQL����LQGLYLGXL���7DOH�TXDGUR�WURYD�FRQIHUPD�QHOOD�VWRULD�GHJOL�HVHU�
FLWL�FKH�KDQQR�FRPEDWWXWR�VXL�IURQWL�GHO�7ULYHQHWR�GXUDQWH�OD�*UDQGH�
*XHUUD��FRQ�LO�SURFHGHUH�GHO�FRQÁLWWR�OD�JXHUUD�q�GLYHQWDWD�VHPSUH�
SL��XQ·HVSHULHQ]D�GL�PDVVD��LQ�FXL�SDUWHFLSDYDQR�VHPSUH�SL��JLRYDQL��
H��QHO�FRUVR�GHJOL�XOWLPL�DQQL�GL�JXHUUD��DGGLULWWXUD�DGROHVFHQWL���
/D� JUDQ� SDUWH� GHJOL� LQGLYLGXL� KD� VWDWXUD� VRWWR� ���� FP�� OD� VWDWXUD�
PHGLD��VXL����LQGLYLGXL�FXL�q�SRVVLELOH�FDOFRODUOD��q�GL�������FP�

3DWRORJLH
/·LQFLGHQ]D� GHJOL� � VWUHVV� RFFXSD]LRQDOL� VX� TXHVWL� VRJJHWWL� q� DOWLV�
VLPD��TXDVL�WXWWL�JOL� LQGLYLGXL�QH�VRQR�DIIHWWL��QXPHURVL�VRQR�L�FDVL�
GL�HQWHVRSDWLD�DOOH�HVWUHPLWj�VWHUQDOL�GHOOH�FODYLFROH��,�IDWWRUL�GL�VWUHVV�
VRQR�GHWHUPLQDWL�GDO�WUDVSRUWR�GL�FDULFKL�FKH�LQFLGRQR�VXO�OHJDPHQWR�
FRVWRFODYHDUH����PROWL�LQGLYLGXL�KDQQR�YHUWHEUH�FRQ�VHJQL�GL�QRGXOL�
GL�6FKPRUO��RYYHUR�LQIRVVDWXUH�GHOOH�VXSHUÀFL�GLVFDOL�GL�QDWXUD�DUWUR�
VLFD�GHJHQHUDWLYD�SHU�HIIHWWR�GHOO·HUQLD]LRQH�GHO�GLVFR����7DOL�OHVLRQL�
VRQR� WLSLFKH� GHL� VRJJHWWL� DQ]LDQL� R� GL� LQGLYLGXL� FKH� KDQQR� VXEuWR�
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VWUHVV�DOOD�FRORQQD�YHUWHEUDOH��DG�HVHPSLR�SHU�ÁHVVLRQL�UHLWHUDWH�GHO�
UDFKLGH�H�SHU� WUDVSRUWR�GL� FDULFKL�SHVDQWL����&ROSLVFH� OD� FRQWHPSR�
UDQHD�SUHVHQ]D�GL�QRGXOL�GL�6FKPRUO�H�ELOORZLQJ�VXO�FRUSR�YHUWHEUDOH��
FLRq�GL�XQD�VWUXWWXUD�UDJJLDWD�WLSLFD�GHJOL�LQGLYLGXL�PROWR�JLRYDQL��$�
FRPSOHWDUH�LO�TXDGUR�YL�VRQR�QXPHURVL�FDVL�GL�LQVHU]LRQH�DFFHQWXDWD�
GHL�PXVFROL�SHWWRUDOL�H�GRUVDOL�VXOOH�GLDÀVL�GL�RPHUR��OHJDWL�D�ULSHWXWH�
DEGX]LRQL�H�DGGX]LRQL�GHOOH�EUDFFLD����7UD�OH�SDWRORJLH�DUWLFRODUL�VRQR�
IUHTXHQWL�OH�DUWURVL��SUHYDOHQWHPHQWH�EHFFKL�RVWHRÀWLFL���7DOL�PDODWWLH�
�SXU� SUHVHQWDQGR� XQD� FRPSOHVVD� SDWRJHQHVL�� VRQR� GL� QDWXUD� GHJH�
QHUDWLYD�H� LQÀDPPDWRULD��3HU�TXHVWD� LQGDJLQH�DSSDUH�ULOHYDQWH�FKH�
VSHVVR�TXHVWH�SDWRORJLH�VRQR�FRUUHODWH�D�PRYLPHQWL�ULSHWXWL�GHOO·DS�
SDUDWR�RVWHRDUWLFRODUH��H�TXLQGL�DOO·RFFXSD]LRQH�ODYRUDWLYD��IUHTXHQWL�
WUD� OH� FODVVL� VRFLDOL� SL�� SRYHUH�� LQ� SDUWLFRODUH� WUD� JOL� DELWDQWL� GHOOH�

)LJ������1HO�FRUVR�GHOOR�VWXGLR�VRQR�VWDWL�ULQYHQXWL�VRJJHWWL�PROWR�JLRYDQL��QHOO·LPPDJLQH�O·RV�
VR�FR[DOH�GL�XQ�PLOLWH�FRQ�HSLÀVL�GHOOD��WXEHURVLWj�LVFKLDWLFD�DQFRUD��QRQ�GHO�WXWWR�IXVD��*0���
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FDPSDJQH����/D�IUHTXHQ]D�GHL�FDVL�GL�DUWURVL�SRWUHEEH�HVVHUH�SHUWDQWR�
LQGLFH� GHOOD� SUHVHQ]D� GL� LQGLYLGXL� RULJLQDUL� GL� EDVVL� FHWL� VRFLDOL� H�
RFFXSDWL�LQ�DWWLYLWj�ODYRUDWLYH�FKH�FRLQYROJRQR�SHVDQWHPHQWH�O·DSSD�
UDWR�RVWHRDUWLFRODUH��LQ�UHOD]LRQH�DQFKH�DL�QXPHURVL�FDVL�GL�´XVXUDµ�
RFFXSD]LRQDOH�VRSUD�GHVFULWWL��,QÀQH�VX�XQ�LQGLYLGXR��*0��&��VRQR�
VWDWH�RVVHUYDWH�OHVLRQL�RVWHROLWLFKH�VXOOD�WHFD�FUDQLFD��SDULHWDOL��ULFRQ�
GXFLELOL�SUREDELOPHQWH�D�WXEHUFRORVL�
,Q�FDPSR�RGRQWRORJLFR�VRQR�VWDWL�RVVHUYDWL�QXPHURVL�FDVL�GL�LSRSODVLD�
GHOOR� VPDOWR�� LQGLFDWRUL� GL� XQR� VWUHVV� �DG� HVHPSLR� QXWUL]LRQDOH��
VXEuWR�GXUDQWH�OD�FUHVFLWD�GHO�VRJJHWWR��OD�GHQWDWXUD�SXz�HVVHUH�DQFKH�
XQ�LQGLFDWRUH�VRFLDOH�LQGLUHWWR��WUD�LO�PDWHULDOH�VFKHOHWULFR�FRPPLVWR�
q� VWDWD� ULQYHQXWD� LQIDWWL�XQD�PDQGLEROD�FRQ�RWWXUD]LRQL�FRPSOHVVH��
SUREDELOPHQWH�PROWR�RQHURVH�SHU�JOL�VWDQGDUG�GHOO·HSRFD��)LJ�����

/HVLYLWj
/D�SULPD�SUREOHPDWLFD�ULVFRQWUDWD�QHOOR�VWXGLR�GL�OHVLYLWj�q�OD�FRUUHWWD�
LQWHUSUHWD]LRQH� GHOOH� OHVLRQL� H� OD� ORUR� GLVWLQ]LRQH� LQ� SHULPRUWDOL� H�
SRVWPRUWDOL��1XPHURVL�VRQR�LQIDWWL�L�IDWWRUL�WDIRQRPLFL�GHOO·DPELHQWH�
PRQWDQR�FKH�GDQQHJJLDQR�TXHVWR�WLSR�GL�PDWHULDOH�VFKHOHWULFR��IDWWRUL�
ELRORJLFL� FRPH� SLDQWH�� PDFURIDXQD�� IXQJKL�� EDWWHUL�� PXIIH�� IDWWRUL�
FKLPLFL� H� JHRORJLFL�� DG� HVHPSLR� O·D]LRQH� GL� SUHFLSLWDWL�� DOFDOLQLWj�
DFLGLWj���KXPXV��JHOR�GLVJHOR��HFF«��PD�q�VRSUDWWXWWR�O·D]LRQH�OHVLYD�
GHL�FHUFDWRUL�GL�FLPHOL� VXO�PDWHULDOH� VFKHOHWULFR�FKH�VSHVVR� UHQGH� OD�
GLDJQRVL�GLIIHUHQ]LDOH�SL��FRPSOHVVD��FRQ�HFFH]LRQH�GHL�FRUSL�UHFXSH�
UDWL�LQ�VHSROWXUD�SULPDULD�H�PDL�GLVWXUEDWL�GDOO·D]LRQH�GL�WHU]L���TXDVL�
WXWWL�JOL�VFKHOHWUL�KDQQR�VXEuWR�OHVLRQL�SURGRWWH�GD�YDQJKH�H�SLFFRQL��$�
WDOH�GDQQR�q�VHPSUH�VHJXLWR�OR�VFRQYROJLPHQWR�GHO�FRQWHVWR�H�OD�ULVH�
SROWXUD��SL��R�PHQR�DFFXUDWD��GHL�UHVWL�D�VFRSR�RFFXOWDWLYR��/H�OHVLRQL�
SURGRWWH�LQ�TXHVWR�VHFRQGR�PRPHQWR�VRQR�TXLQGL�VWDWH�HVSRVWH�D�ORUR�
YROWD��SHU�XQ�WHPSR�YDULDELOH�GD�FDVR�D�FDVR��DJOL�DJHQWL�FKLPLFR�ÀVLFL�
H�ELRORJLFL��6SHVVR�OH�OHVLRQL�SURGRWWH�VHFRQGDULDPHQWH�SUHVHQWDYDQR�
PDUJLQL� FRQ� ULPH� ´VSRUFDWHµ� GDO� WHUUHQR�� FRQVHJXHQ]D� GHOOD� QXRYD�
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VHSROWXUD�� 'L� SDUWLFRODUH� XWLOLWj� q� VWDWR� O·XWLOL]]R� GHOOR� VWHUHRPLFUR�
VFRSLR�FRQ�LO�TXDOH�VRQR�PHJOLR�YLVLELOL�OH�GLIIHUHQ]H�FURPDWLFKH�WUD�
OD�VXSHUÀFLH�GHOO·RVVR�H�L�PDUJLQL�GL�IUDWWXUD��GLIIHUHQ]H�SL��GLIÀFLOL�GD��
ULOHYDUH�DWWUDYHUVR�XQD�VHPSOLFH�YDOXWD]LRQH�PDFURVFRSLFD��
3HU�TXDQWR� ULJXDUGD� OH� OHVLRQL� �SHULPRUWDOL�DFFHUWDWH�� L� ULVXOWDWL�GHO�
QRVWUR�VWXGLR�ULOHYDQR�FKH��OD�FDXVD�GL�PRUWH�SL��FRPXQH�q�ULFRQGX�
FLELOH�D�OHVLRQL�WUDXPDWLFKH��SUREDELOPHQWH�GD�DUWLJOLHULD�SHVDQWH��LQ�
SDUWLFRODUH�GDOO·D]LRQH�GL�VFKHJJH�GL�JUDQDWD���1RQ�VRQR�LQYHFH�VWDWL�
RVVHUYDWL�FROSL�G·DUWLJOLHULD�OHJJHUD��PLWUDJOLDWRUL�R�IXFLOL���/H�OHVLRQL�
ULVXOWDQR�FRPSDWLELOL�FRQ�TXHOOH�GHVFULWWH�QHL�WUDWWDWL�GL�FKLUXUJLD�PLOL�
WDUH�GHOO·HSRFD�������H�VRQR�OH�SULPH�DG�HVVHUH�GRFXPHQWDWH�GD�XQ·LQ�
GDJLQH� VTXLVLWDPHQWH� DQWURSRORJLFD�� /H� OHVLRQL� VXOOH� RVVD� OXQJKH�
FDUDWWHUL]]DWH�GD�PDUJLQL�´HODVWLFLµ��FRQ�ULPH�GL�IUDWWXUD�GDOO·DVSHWWR�
FRQWRUWR�H�IUDVWDJOLDWR�FRVWLWXLVFRQR�XQ�SULPR�HVHPSLR�GRFXPHQWDWR�

)LJ������2WWXUD]LRQL�VXOOD�PDQGLEROD�GL�XQ�LQGLYLGXR��LQGLFDWRUH��GL�HOHYDWR�VWDWR�VRFLDOH�D�FXL�
SUREDELOPHQWH�LO��PLOLWH�DSSDUWHQHYD��RVVD�FRPPLVWH��



*DXGLR�'���*DODVVL�$���3RSSD�3����&DWWDQHR�&�

����

GL� OHVLYLWj� WLSLFD� GHOOD�*UDQGH�*XHUUD��/R� VWHVVR� VL� SXz� DIIHUPDUH�
D�SURSRVLWR�GHOOH�OHVLRQL�FUDQLFKH�FRQ�DQGDPHQWR�D�PDSSDPRQGR�H�
GHOOH�OHVLRQL�GD�JUDQDWD�VLPXOWDQHH�D�OHVLRQL�GD�SDOOHWWRQL�VKUDSQHO��DG�
HVHPSLR�LQ�*0������4XHVWL�ULVXOWDWL�VL�SURSRQJRQR�FRPH�RSSRUWXQLWj�
GL�FRQIURQWR�SHU�XOWHULRUL�VWXGL�DQWURSRORJLFL�H�DQDWRPR�SDWRORJLFL�

,GHQWLÀFD]LRQH
1HL� VLQJROL� FDVL� VL� q� GHÀQLWR� FRQ� SUHFLVLRQH� LO� SURÀOR� ELRORJLFR��
SRLFKp�LQ�DVVHQ]D�GL�XQ�QRPH�VL�q�FRPXQTXH��FHUFDWR�GL�GDUH�GHJQD�
VHSROWXUD��DG�RJQL�VROGDWR��/·LGHQWLÀFD]LRQH�GHOOH�VDOPH�GHL�VROGDWL�
ULDIÀRUDQWL� LQ�DPELHQWH�PRQWDQR�VHQ]D� OH�SLDVWULQH� LGHQWLÀFDWLYH�q�
SUDWLFDPHQWH�LPSRVVLELOH��G·DOWUR�FDQWR�QHOOD�PDVVLPD�SDUWH�GHL�FDVL�
OD�SLDVWULQD�QRQ�q�SUHVHQWH�WUD�L�UHVWL�VFKHOHWULFL��SHUFKp�SUHOHYDWD�DO�
PRPHQWR�GHOOD�PRUWH�GHO�PLOLWH�GXUDQWH�JOL�DYYHQLPHQWL�EHOOLFL��PD�
SL��VRYHQWH�SHUFKp�SUHOHYDWD�GDL�FRVLGGHWWL�´UHFXSHUDQWLµ��FKH�DVSRU�
WDQR�GDL�FRUSL�JOL�HIIHWWL�SHUVRQDOL�D�VFRSR�FROOH]LRQLVWLFR���,Q�DOFXQL�
FDVL� VL� q� GRYXWR� ODYRUDUH� VX� ´VFKHOHWUL� QXGLµ� FKH�� WUD� O·DOWUR�� QRQ�
SRVVRQR�HVVHUH�LPPHGLDWDPHQWH�DVVHJQDWL�D�HYHQWL�GL�TXHOOD�JXHUUD�
DQFRUFKp�ULQYHQXWL�QHL�OXRJKL�LQWHUHVVDWL�GD�TXHJOL�DFFDGLPHQWL�
/D�ULFHUFD�KD�FRQWULEXLWR�DOOD�FRQFOXVLRQH�QHJDWLYD�QHO�FDVR�GL�XQ·LSR�
WHVL� G·LGHQWLWj� SUHFHGHQWHPHQWH� DYDQ]DWD��PD� KD� DQFKH� � SHUPHVVR�
O·LGHQWLÀFD]LRQH�GL�XQ�VROGDWR��*0������DWWUDYHUVR�LO�UHFXSHUR�GHOOD�
SLDVWULQD� LQ�VHGH�GL�VFDYR��/H�LQIRUPD]LRQL�ULFDYDWH�GDOOD�SLDVWULQD�
VRQR� VWDWH� ULIHULWH� DO�&RPPLVVDULDWR�*HQHUDOH�2QRUDQ]H�&DGXWL� LQ�
*XHUUD��L�GDWL�WUDVPHVVL�VRQR�LQ�HIIHWWL��FRPSDWLELOL�FRQ�TXHOOL�GL�XQ�
VROGDWR�GLVSHUVR�LO����PDJJLR������LQ�9DO�G·$VWLFR��$WWXDOPHQWH�VRQR�
LQ�FRUVR�OH�LQGDJLQL�SHU�ULQWUDFFLDUH�HYHQWXDOL�IDPLOLDUL�GHO�PLOLWH��

&RQFOXVLRQL
7UDPLWH�TXHVWR�VWXGLR�DQWURSRORJLFR�VL�q� LQL]LDWR�D� UHFXSHUDUH�FRQ�
PHWRGR�VFLHQWLÀFR�L�UHVWL�VFKHOHWULFL�GHL�VROGDWL�FKH�KDQQR�FRPEDWWXWR�
GXUDQWH� OD�*UDQGH�*XHUUD�H�VFRSULUH� LQ�PDQLHUD�´GLUHWWDµ��VHQ]D�OD�
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PHGLD]LRQH�GHL�GRFXPHQWL��FKL�VRQR��GL�FRVD�VRIIULYDQR�H�FRPH�HUDQR�
PRUWL��3HU�ULFRVWUXLUH�QRQ�VROR�OD�ORUR�VWRULD��PD�DQFKH�OD�QRVWUD�

%,%/,2*5$),$�(�127(

��� %<5'� -�(��� $'$06� %�-��� 2VWHRPHWULF� VRUWLQJ� RI� FRPPLQJOHG� KXPDQ�
UHPDLQV��-�)RUHQVLF�6FL��������������

��� $'$06�%�-���%<5'�-�(���5HVROXWLRQ�RI�VPDOO�VFDOH�FRPPLQJOLQJ��$�FDVH�
UHSRUW�IURP�WKH�9LHWQDP�:DU��)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO��������������

��� %$66�:��+80$1�267(2/2*<��$�ODERUDWRU\�DQG�ÀHOG�PDQXDO��&ROXP�
ELD��0LVVRXUL�$UFKDHRORJLFDO�6RFLHW\�������

��� 8%(/$.(5�'+���+XPDQ�6NHOHWDO�5HPDLQV��([FDYDWLRQ��DQDO\VLV��LQWHUSUH�
WDWLRQ��:DVKLQJWRQ�'�&���7DUD[DFXP�������

��� 75277(5�0���*/(6(5�*�&���&RUULJHQGD� WR�´HVWLPDWLRQ�RI� VWDWXUH� IURP�
ORQJ�OLPE�ERQHV�RI�$PHULFDQ�:KLWHV�DQG�1HJURHVµ���$P�-�3K\V�$QWKURSRO��
��������������������

��� 8%(/$.(5�'+���RS��FLW��QRWD����S����
��� %/$&.�6���6&+(8(5�/���'HYHORSPHQWDO�-XYHQLOH�2VWHRORJ\��/RQGUD��$FD�

GHPLF�3UHVV�������
��� %522.6�6���68&+(<�-�0���6NHOHWDO�$JH�GHWHUPLQDWLRQ�EDVHG�RQ� WKH�RV�

SXELV��D�FRPSDULVRQ�RI�WKH�$FVDGL�1HPHVNHUL�DQG�6XFKH\�%URRNV�PHWKRGV��
+XPDQ�(YROXWLRQ������������������

��� /29(-2<�&�2���&KURQRORJLFDO�PHWDPRUSKRVLV�RI�WKH�DXULFXODU�VXUIDFH�RI�
WKH�LOLXP��D�QHZ�PHWKRG�IRU�GHWHUPLQDWLRQ�RI�DGXOW�VNHOHWDO�DJH�DW�GHDWK��$P��
-��3K\V��$QWKURSRO�������������������

���� $&6$',�*���1(0(6.e5,�-���+LVWRU\�RI�+XPDQ�/LIH�6SDQ�DQG�0RUWDOLW\��
%XGDSHVW��$FDGpPLDL�.LDGz�������

���� 0,1&(5�+�+���+$55,6�(�)���%(55<0$1�+�(���7KH�$�%�)�2�� 6WXG\� RI�
7KLUG�0RODU�'HYHORSPHQW�DQG�,WV�8VH�$V�DQ�(VWLPDWRU�RI�&KURQRORJLFDO�$JH��
-��)RUHQVLF�6FL��������������������

���� /$0(1',1�+���%$&&,12�(���+80%(57�-�)���7$9(51,(5�-&��$�6LP�
SOH�7HFKQLF� IRU�$JH�(VWLPDWLRQ� LQ�$GXOW�&RUSVHV�� WKH�7ZR�&ULWHULD�'HQWDO�
0HWKRG��-��)RUHQVLF�6FL����������������

���� .(5/(<�(��5���8%(/$.(5�'�+���5HYLVLRQ�LQ�WKH�PLFURVFRSLF�GHWHUPLQD�
WLRQ�PHWKRG�RI�HVWLPDWLQJ�DJH�DW�GHDWK�LQ�KXPDQ�FRUWLFDO�ERQH���$P��-��3K\V��
$QWKURSRO����������������������
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���� %527+:(//�'�5���'LJJLQJ�XS�ERQHV��7KH�H[FDYDWLRQ��WUHDWPHQW�DQG�VWXG\�
RI�KXPDQ�VNHOHWDO�UHPDLQV��,WKDFD��1HZ�<RUN��&RUQHOO�8QLYHUVLW\�3UHVV�������

���� &(&&+,�02**,�-���,Q��%25*2*1,1,�7$5/,�6���3$&&,$1,�(����HGV���,�
UHVWL�XPDQL�QHOOR�VFDYR�DUFKHRORJLFR��PHWRGLFKH�GL�UHFXSHUR�H�VWXGLR��5RPD��
%XO]RQL�������

���� 48$75(+200(�*���,6&$1�0�<���3RVWPRUWHP�VNHOHWDO�OHVLRQV��-��)RUHQ�
VLF�6FL����������������

���� 5(,&+6�.�-���)RUHQVLF�RVWHRORJ\��DGYDQFHV�LQ�WKH�LGHQWLÀFDWLRQ�RI�KXPDQ�
UHPDLQV��6SULQJÀHOG��&KDUOHV�&��7KRPDV�SXEOLVKHU�������

���� 7$''(,�'���/H�IHULWH�GD�PRGHUQH�DUPL�GD�IXRFR��0LODQR��5DYD�	�&��������
���� ,61(1*+,�0���/D�*UDQGH�*XHUUD����HG��)LUHQ]H��*LXQWL�������
���� &$3$662� /��� .(11('<� $�5��� :,/&=$.� $&�� $WODV� RI� RFFXSDWLRQDO�

PDUNHUV�RQ�+XPDQ�5HPDLQV��7HUDPR��(GLJUDÀWDO�63$��������S����
���� 2571(5�'�-��� 3876&+$5�:�*�-��� ,GHQWLÀFDWLRQ� RI� 3DWKRORJLFDO� FRQGL�

WLRQV�LQ�KXPDQ�VNHOHWDO�UHPDLQV��/RQGUD��6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV�������
���� &$3$662�/���.(11('<�$�5���:,/&=$.�$&���RS��FLW��QRWD�����S�����
���� &$3$662�/���.(11('<�$�5���:,/&=$.�$&���RS��FLW��QRWD�����S�����
���� '(�6Ë=(�6���5<&.(:$(57�$���HGV���0DODWWLH�GHOOH�RVVD�H�GHOOH�DUWLFROD]L�

RQL��%RORJQD���*DJJL�(GLWRUH�������
���� 7$''(,�'���RS��FLW��QRWD����
���� '(/250(�(���0LOLWDU\�6XUJHU\��/RQGUD��+�.��/HZLV�������

&RUULVSRQGHQFH�VKRXOG�EH�DGGUHVVHG�WR�
&ULVWLQD�&DWWDQHR��,VWLWXWR�GL�0HGLFLQD�/HJDOH��8QLYHUVLWj�GHJOL�6WXGL�GL�0LODQR��
YLD�0DQJLDJDOOL�����������0LODQR����FULVWLQD�FDWWDQHR#XQLPL�LW


