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6KXWR H�7L��������VWXGLDURQR�O
LQIOXHQ]D�GHOOH�RQGH�VX�XQ�JHWWR�GL�GHQVLWj�LPPHVVR�
YHUWLFDOPHQWH� GD� XQ� RULIL]LR� FLUFRODUH� LQ� XQ� FDPSR� GL� PRWR� RQGRVR�� ,� ORUR� ULOLHYL�
VSHULPHQWDOL� IXURQR� FRQGRWWL� SHU� YDORUL� GL� +�/0 ������ /0!=0!/4 H K�/������� FKH�
PHWWRQR� LQ� HYLGHQ]D� XQ� HIIHWWR� GL� GHQVLWj� QRQ� PROWR� DFFHQWXDWR� H� XQD� FRQGL]LRQH� GL�
VRVWDQ]LDOH�XQLIRUPLWj�GHOOH�YHORFLWj�GHO�PRWR�RQGRVR�SHU�WXWWD�OD�SURIRQGLWj�K��&RPH�PHVVR�
LQ HYLGHQ]D�GD�&KLQ� ��������TXHVWD�FRQGL]LRQH�QRQ�q� WLSLFD�GHJOL�VFDULFKL�QHJOL�RFHDQL�� LQ�
FXL JOL�HIIOXHQWL�VRQR�FDUDWWHUL]]DWL�GD�XQD�SLFFROD�TXDQWLWj�GL�PRWR�LQL]LDOH�H�GD�XQ�HIIHWWR�GL�
GHQVLWj FKH�GLYLHQH�SUHGRPLQDQWH�DEEDVWDQ]D�UDSLGDPHQWH�FRQ�O
DOWH]]D��,�ULVXOWDWL�GL�6KXWR�H�
7L���������UHODWLYDPHQWH�DO�SURFHVVR�GL�GLOXL]LRQH��SRVVRQR�HVVHUH�VLQWHWL]]DWL�FRPH�VHJXH�
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FRQ�RYYLR�VLJQLILFDWR�GHL�VLPEROL��
&KLQ� ������� RVVHUYD� FKH� OD� SUHFHGHQWH� UHOD]LRQH� QRQ� q� DSSOLFDELOH� SHU� YDORUL�

SDUWLFRODUPHQWH�JUDQGL�GL�=0� RVVLD�SHU�FDPSL�GL�PRWR�RQGRVL�LO�FXL�HIIHWWR�q�SRFR�VHQVLELOH��
LQ�TXDQWR�GDOOD�������VL�ULFDYD�FKH�6→∞�SHU�=0→∞��

6KXWR� H� 7L� ������� GLVWLQJXRQR� L� JHWWL� GL� GHQVLWj�� LPPHVVL� LQ� XQ� FDPSR� GL� PRWR�
RQGRVR��LQ��
�� TXDVL YHUWLFDOL� TXDQGR� LO� JHWWR� GL� GHQVLWj� UDJJLXQJH� OD� VXSHULFLH� OLEHUD� LQ� XQ� WHPSR�
XJXDOH�R�LQIHULRUH�D�PH]]R�SHULRGR�G
RQGD��
�� LQWHUPHGL� TXDQGR�LO�JHWWR�GL�GHQVLWj�UDJJLXQJH�OD�VXSHUILFLH�OLEHUD�LQ�XQ�WHPSR�SURVVLPR�
D XQ�SHULRGR�G
RQGD��
�� TXDVL�RUL]]RQWDOL� SHU�WXWWL�JOL�DOWUL�FDVL��

/H HVSHULHQ]H�GL�6KXWR�H�7L�IXURQR�FRQGRWWH�LQ�XQ�FDQDOH�GL�OXQJKH]]D�����P��DOWH]]D�
�� FP�H�ODUJKH]]D����FP��$OOH�HVWUHPLWj�GHO�FDQDOH�HUDQR�SUHVHQWL�GXH�JHQHUDWRUL�G
RQGD�D�
SLVWRQL�� LQ� JUDGR� GL� PXRYHUVL� LQ� PRGR� VLQFURQR� H� GL� JHQHUDUH� GHOOH� RQGH� VWD]LRQDULH��
6HFRQGR� JOL� DXWRUL�� L� ULVXOWDWL� UHODWLYL� DOOH� RQGH� VWD]LRQDULH� UHDOL]]DWH� LQ� ODERUDWRULR� VL�
SRVVRQR�HVWHQGHUH�DO�FDVR�GL�RQGH�SURJUHVVLYH��

(9.1)



0LFKHOH�0RVVD��'LIIXVLRQH�GL�XQ�JHWWR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH�R�LQ�PRWR�RQGRVR�� &DS�����

��

*OL DXWRUL�� VXOOD� EDVH� GHL� ORUR� ULVXOWDWL� VSHULPHQWDOL�� SURSRQJRQR� OD� VHJXHQWH�
UHOD]LRQH�SHU�TXDQWR�DWWLHQH�OD�GLOXL]LRQH�LQ�FRUULVSRQGHQ]D�GHOOD�VXSHUILFLH�OLEHUD�
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DYHQGR� LQGLFDWR� FRQ� )UZ�� LO�
QXPHUR� GL� )URXGH�
GHQVLPHWULFR� FRQ�
ULIHULPHQWR� DOOD� YHORFLWj�
YHUWLFDOH� Z� GL� HIIOXVVR� GHO�
JHWWR� GL� GHQVLWj�� FRQ� K� OD�
SURIRQGLWj� GHOO
DFTXD� QHO�
FDQDOH�� FRQ� '� LO� GLDPHWUR�
GHOO
XJHOOR�� FRQ� 8� OD�
YHORFLWj� RUL]]RQWDOH�
UDSSUHVHQWDWLYD� GHO� PRWR�
RQGRVR� GHILQLWD� FRPH� OD�
PHGLD�GHOOH�YHORFLWj�RUL]]RQWDOL�UHODWLYD�DG�XQ�LQWHUYDOOR�WHPSRUDOH�XJXDOH�D�PH]]R�SHULRGR�
G
RQGD�� H� N Z��8�� ,Q� ILJ�� ���� VL� ULSRUWDQR� L� ULVXOWDWL� VSHULPHQWDOL� GL� 6KXWR� H� 7L� UHODWLYL�
DOO
HTXD]LRQH��������

3HU TXDQWR�DWWLHQH�LO�FRHIILFLHQWH�GL�LQWUXVLRQH�α� 6KXWR�H�7L�SURSRQJRQR�OD�VHJXHQWH�
UHOD]LRQH�
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HVVHQGR� )U8� LO� QXPHUR� GL� )URXGH� GHQVLPHWULFR� ULIHULWR� DOOD� YHORFLWj� 8� SUHFHGHQWHPHQWH�
GHILQLWD��,Q�ILJ������VL�ULSRUWDQR�L�ULVXOWDWL�GHOOH�HVSHULHQ]H�GL�6KXWR�H�7L��������UHODWLYL�DO�
FRHIILFLHQWH�GL�LQWUXVLRQH��*OL�DXWRUL�KDQQR�ULWHQXWR�SL��DSSURSULDWR�XWLOL]]DUH�QHOOD�������)U8�
SLXWWRVWR�FKH�)UZ�� D�GLIIHUHQ]D�GL�)DQ���������FKH�SURSRVH�GL�HVSULPHUH�α FRPH�VHJXH�

)LJ�������$QGDPHQWR�GHOOD�GLOXL]LRQH�LQ�FRUULVSRQGHQ]D�GHOOD�VXSHUILFLH�OLEHUD� 
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DYHQGR� LQGLFDWR� FRQ� I� XQD� IXQ]LRQH� GD�
ULFDYDUVL�VSHULPHQWDOPHQWH���

6KXWR� H�7L�� LQROWUH�� RVVHUYDQR� FKH� q�
QHFHVVDULR�XWLOL]]DUH�FRQ�FDXWHOD�OD�������SHU�
SLFFROL� YDORUL� GL� )U8� *OL� DXWRUL�� LQIDWWL��
QRWDQR� FKH�� GHILQHQGR� LO� FRHIILFLHQWH� GL�
LQWUXVLRQH�FRPH�LO�UDSSRUWR�WUD�OD�YHORFLWj�GL�
LQWUXVLRQH�H�OD�YHORFLWj�FKH�FDXVD�O
LQWUXVLRQH�
VWHVVD�� q� ILVLFDPHQWH� LPSRVVLELOH� FKH� HVVR�
SRVVD� DVVXPHUH� YDORUL� PDJJLRUL� GHOO
XQLWj�
VHQ]D� DPPHWWHUH� O
HVLVWHQ]D� GL� XQ�
PHFFDQLVPR� GL� DPSOLILFD]LRQH�� 4XHVWH�
FRQVLGHUD]LRQL� SRUWDQR� D� FRQFOXGHUH� FKH��
FRPH� DIIHUPDWR� GDJOL� VWHVVL� DXWRUL�� LO� ORUR�
PRGHOOR� �FDGH� LQ� GLIHWWR� SHU� SLFFROL� YDORUL�
GHO�QXPHUR�GHQVLPHWULFR�GL�)URXGH���

&RPH� VL� HYLQFH� GDOOD� ILJ�� ���� H� FRPH� GHWWR� GDJOL� VWHVVL� DXWRUL�� HVLVWH� XQD� FHUWD�
GLIIXVLRQH�GHL�YDORUL�GL�α RVVHUYDWL�VSHULPHQWDOPHQWH��VRSUDWWXWWR�SHU�K�'������

)LJ�������&RHIILFLHQWH�GL�LQWUXVLRQH�VHFRQGR�6KXWR�H�7L�������� 


