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*HU ������� DQDOL]]z� O
LQIOXHQ]D� GHO� PRWR� RQGRVR� VX� JHWWL� GL� GHQVLWj� HIIOXHQWL�
RUL]]RQWDOPHQWH�GD�XQ�XJHOOR�FLUFRODUH��/H�FRQGL]LRQL�VSHULPHQWDOL�GL�*HU�VRQR�OH�VHJXHQWL��
+�/0 ���������� /0�/4 ��������� =0�/4 ����������� K�/������� ,� YDORUL� DVVXQWL� GDL�
SUHFHGHQWL�SDUDPHWUL�LQGLFDQR�FKH�LO�FRPSRUWDPHQWR�GHL�JHWWL�GL�GHQVLWj�DQDOL]]DWL�GD�*HU�q�
GRPLQDWR� GDOOD� TXDQWLWj� GL� PRWR� LQGRWWR� GDOOH� RQGH� SHU� DOPHQR� XQ�PH]]R� GHOO
DOWH]]D� GL�
ULVDOLWD� H� FKH� LO� PRWR� RQGRVR� q� DOTXDQWR� XQLIRUPH� LQ� WXWWD� OD� SURIRQGLWj� GHO� FDQDOH�
VSHULPHQWDOH��

*HU� ������� RVVHUYD� FKH� LO� FRPSRUWDPHQWR� GL� XQ� JHWWR� GL� GHQVLWj� LPPHVVR� LQ� XQ�
FDPSR�GL�PRWR�RQGRVR�q�FDUDWWHUL]]DWR�GD�XQ�LQFUHPHQWR�GHOO
LQWUXVLRQH�ULVSHWWR�DO�FDVR�GL�
LPPLVVLRQH�LQ�DFTXD�IHUPD��/
DXWRUH�VSLHJD�TXHVWR�IHQRPHQR�ULWHQHQGR�FKH��SHU�HIIHWWR�GHO�
PRWR� RQGRVR�� VL� UHDOL]]D� XQ� LQFUHPHQWR� GHOO
DOODUJDPHQWR� GHO� JHWWR� ULVSHWWR� DO� FDVR� GL�
LPPLVVLRQH�LQ�DFTXD�IHUPD�FRQ�FRQVHJXHQWH�LQFUHPHQWR�GHOOD�VXSHUILFLH�GL�FRQWDWWR�WUD�JHWWR�
H IOXLGR� DPELHQWH��&RPH� q� QRWR�� LQIDWWL�� q� SURSULR� DWWUDYHUVR� OD� VXSHUILFLH� GL� FRQWDWWR� WUD�
JHWWR� H� IOXLGR� DPELHQWH� FKH� VL� UHDOL]]D� LO� SURFHVVR� GL� LQWUXVLRQH�� ,QROWUH�� VHFRQGR�*HU�� LO�
WUDVSRUWR� GL� PDVVD� DVVRFLDWR� FRQ� LO� PRWR� RQGRVR� LQIOXLVFH� VXOOD� WUDLHWWRULD� GHO� JHWWR� GL�
GHQVLWj�� LQ� SDU]LDOH� DQDORJLD� FRQ� LO� FDVR� GL� XQ� JHWWR� LPPHVVR� LQ� XQ� FDPSR� GL� PRWR�
WUDVYHUVDOH�DG�HVVR��

)DFHQGR�ULIHULPHQWR�DL�ODYRUL�GL�&KDQ�H�.HQQHG\���������+LUVW��������HG�DOWUL�DXWRUL�
FKH DQDOL]]DURQR�XQ�JHWWR�GL�GHQVLWj�LPPHVVR�RUL]]RQWDOPHQWH�LQ�DFTXD�IHUPD��*HU�SURSRQH�
OD VHJXHQWH�IRUPXOD]LRQH�SHU�OD�WUDLHWWRULD�
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HG� HVVHQGR� [� OD� FRRUGLQDWD� RUL]]RQWDOH�� \� OD� FRRUGLQDWD� YHUWLFDOH�� α LO� FRHIILFLHQWH� GL�
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LQWUXVLRQH�� '� LO� GLDPHWUR� GHOO
XJHOOR�� 9M OD� YHORFLWj� GL� XVFLWD� GHO� JHWWR� GDOO
XJHOOR�� ρ OD
GHQVLWj� GHO� IOXLGR� DPELHQWH�� ∆ρ� OD� GLIIHUHQ]D� GL� GHQVLWj� WUD� IOXLGR� LPPHVVR� H� IOXLGR�
DPELHQWH�LQ�FRUULVSRQGHQ]D�GHOO
XJHOOR�H�J�O
DFFHOHUD]LRQH�GL�JUDYLWj��

*HU� RVVHUYD� FKH�� D� GLIIHUHQ]D� GHO� FDVR� GL� JHWWL� LPPHVVL� LQ� DFTXD� IHUPD�� L� GDWL�
VSHULPHQWDOL� SHU� LO� FDVR� GL� XQ� FDPSR� HVWHUQR� LQ�PRWR�RQGRVR� VRQR�PROWR� VFDUVL�� IDFHQGR�
ULIHULPHQWR� DO� VROR� ODYRUR� GL� 6KXWR� H� 7L� ��������$� ULJXDUGR� GL� TXHVW
XOWLPR� ODYRUR��*HU�
DIIHUPD�FKH� L� ULVXOWDWL�SUHVHQWDQR�XQD�GLIIXVLRQH�QRQ� WUDVFXUDELOH�� ULWHQHQGR�� DOWUHVu��SRFR�
DIILGDELOL�L�YDORUL�GHO�FRHIILFLHQWH�GL�LQWUXVLRQH�PDJJLRUL�GHOO
XQLWj��

*HU�� ULFKLDPDQGR�&KDQ�H�.HQQHG\���������PHWWH� LQ�HYLGHQ]D�FKH� LO�FRHIILFLHQWH�GL�
LQWUXVLRQH�SHU�L�JHWWL�GL�GHQVLWj�LQ�DFTXD�IHUPD��GHILQLWR�FRPH�LO�UDSSRUWR�WUD�OD�YHORFLWj�GL�
LQWUXVLRQH� YH H OD� YHORFLWj� PHGLD� GHOOD� VLQJROD� VH]LRQH� WUDVYHUVDOH�� q� XJXDOH� D� �������
LQGLSHQGHQWHPHQWH� GDO� QXPHUR� GL� )URXGH� GHQVLPHWULFR� )��4XHVWR� SRUWD� D� FRQFOXGHUH� FKH�
RJQL YDULD]LRQH�GHO�FRHIILFLHQWH�GL�LQWUXVLRQH��ULVSHWWR�D�TXHO�YDORUH��VLD�LPSXWDELOH�DO�VROR�
FDPSR� GL� PRWR� RQGRVR�� QHOO
DPELWR� GHOOH� HVSHULHQ]H� FRQGRWWH� GDOO
$XWRUH�� 3HUWDQWR� *HU�
SURSRQH�OD�VHJXHQWH�UHOD]LRQH�

( )α α= U / Vj

GD� ULFDYDUVL� VSHULPHQWDOPHQWH�� /D� ������� q� XQD� IXQ]LRQH� GHOOD� YHORFLWj� RUL]]RQWDOH� 8�
FDUDWWHULVWLFD� GHO�PRWR�RQGRVR�� GHILQLWD�� VHFRQGR�6KXWR� H�7L� �������� FRPH� OD�PHGLD�GHOOH�
YHORFLWj� LVWDQWDQHH� RUL]]RQWDOL� GHO� FDPSR� RQGRVR� FDOFRODWD� SHU� XQ� LQWHUYDOOR� WHPSRUDOH�
XJXDOH�D�PH]]R�SHULRGR��3HU�TXDQWR�DWWLHQH�OD�WUDLHWWRULD�GHO�JHWWR�GL�GHQVLWj��*HU�SURSRQH�OD�
VHJXHQWH�UHOD]LRQH�
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LQ�FXL�I�q�XQ�WHUPLQH�FRUUHWWLYR�GHOOD���������IXQ]LRQH��FRPH�α� GL�8�9M� ,Q�DOWUL�WHUPLQL��LO�
IDWWRUH�I�YLHQH�LQWURGRWWR�SHU�WHQHUH�LQ�GHELWR�FRQWR�O
HIIHWWR�GHO�PRWR�RQGRVR��VLPLOH��FRPH�
DIIHUPD�*HU���DOO
HIIHWWR�GL�XQ�FDPSR�GL�PRWR�WUDVYHUVDOH�DO�JHWWR���

, ULVXOWDWL� VSHULPHQWDOL� GHOO
$XWRUH� SRUWDQR� D� FRQFOXGHUH� FKH�� DFFHWWDQGR�� LQ� SULPD�
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DSSURVVLPD]LRQH�XQD�GLSHQGHQ]D�OLQHDUH�GL�α GD 8�9M� YDOJD�OD�VHJXHQWH�HTXD]LRQH�
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ULFDYD� α ������ VROR� GL� SRFR� LQIHULRUH� DO� YDORUH�
������SURSRVWR�GD�&KDQ�H�.HQQHG\���������
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DYHQGR�LQGLFDWR�FRQ�+�O
DOWH]]D��FRQ�7�LO�SHULRGR�H�
FRQ� /� OD� OXQJKH]]D� GHO� PRWR� RQGRVR� GHO� IOXLGR�
DPELHQWH��OD��������SRUWD�D�FRQFOXGHUH�FKH��D�SDULWj�
GL 9M� α q XQD�IXQ]LRQH�FUHVFHQWH�GHOO
DOWH]]D�G
RQGD�
+ H� GHFUHVFHQWH� GHO� SHULRGR� 7�� ,QROWUH�� VL� RVVHUYD�
FKH D� YDORUL� SL�� SLFFROL� GHO� UDSSRUWR� K�/�
FRUULVSRQGRQR� YDORUL� SL�� JUDQGL� GHO� FRHIILFLHQWH� GL�
LQWUXVLRQH��6L�YHGD�OD�ILJ��������

,Q ILJ�� ����� VL� ULSRUWDQR� JOL� DQGDPHQWL�
RVVHUYDWL�GHOOD� WUDLHWWRULD�PHGLD�GHO�JHWWR�GL�GHQVLWj�
LPPHVVR� RUL]]RQWDOPHQWH� QHO� FDPSR� GL� OLTXLGR� LQ�
PRWR� RQGRVR�� 6L� RVVHUYD� FKH� I� GLSHQGH� GD� 8�9M�
ROWUH� FKH� GD� α �D VXD� YROWD� q� IXQ]LRQH� GL� 8�9M���
VHFRQGR OD�UHOD]LRQH�VHJXHQWH�
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)LJ��������&RHIILFLHQWH�GL�LQWUXVLRQH�VHFRQGR�*HU�������� 
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)LJ��������$QGDPHQWL�VSHULPHQWDOL�GHOOH�WUDLHWWRULH� 
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6RVWLWXHQGR�OD��������QHOOD��������VL�RWWLHQH�OD�VHJXHQWH�HTXD]LRQH�GHOOD�WUDLHWWRULD�PHGLD�
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HYLGHQWHPHQWH� YDOLGD� VLD� SHU� LO� FDVR� GL� LPPLVVLRQH� LQ� DFTXD� IHUPD� VLD� SHU� LO� FDVR� GL�
LPPLVVLRQH�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR��


