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����� 'HWHUPLQD]LRQH�GHOO
RQGD�LQFLGHQWH�H�GL�TXHOOD�ULIOHVVD��

1HO FDQDOH�FRQ�LO�VLVWHPD�GL�JHQHUD]LRQH�GHO�PRWR�RQGRVR�q�UHDOL]]DWR�XQ�SURILOR�GL�
VSLDJJLD�� SHU� TXDQWR� OD� SHQGHQ]D� GHO� IRQGR� VLD� EDVVD� H� OD� OXQJKH]]D� GHO� FDQDOH� VLD�
SDUWLFRODUPHQWH�HOHYDWD��FLUFD����P���QRQ�SXz�HVVHUH�WUDVFXUDWR�LO�SUREOHPD�GHOOD�ULIOHVVLRQH�
DO� ILQH� GL� XQD� GHWWDJOLDWD� GHVFUL]LRQH� GHO� WLSR� GL� FDPSR� GL�PRWR� RQGRVR� FKH�� GL� IDWWR�� VL�
ULHVFH� D� UHDOL]]DUH� LQ� ODERUDWRULR�� &K\DQ� H� +ZXQJ� ������� XWLOL]]DURQR�� SHU� OH� ORUR�
HVSHULHQ]H�XQ�FDQDOH�GL� OXQJKH]]D������P��SURIRQGR����FP�H� ODUJR����FP��3HU�ULGXUUH� LO�
SUREOHPD� GHOOD� ULIOHVVLRQH�� HVVL� XWLOL]]DURQR� XQ� SDQQHOOR� LQ� JUDGR� GL� DVVRUELUH� OH� RQGH�
LQFLGHQWL��

,Q JHQHUDOH�� VL� YHGD�/DPEHUWL� HW� DO�� �������� LQ� SUHVHQ]D� GL� XQD� VWUXWWXUD� R� GL� XQD�
VSLDJJLD� ULIOHWWHQWH�� SXz� ULWHQHUVL� FKH� LO� SURILOR� GHO� PRWR� RQGRVR� η�[�W��� ULVXOWL� GDOOD�
FRPSRVL]LRQH� OLQHDUH� GL� XQ
RQGD� LQFLGHQWH� H� GL� XQD� ULIOHVVD� FKH� VL�SURSDJDQR� LQ�GLUH]LRQL�
RSSRVWH�H�FKH�VL�SRVVRQR�UDSSUHVHQWDUH��ULVSHWWLYDPHQWH��FRPH�VHJXH�
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LQ�FXL�NQ q LO�QXPHUR�G
RQGD�GHOOD�FRPSRQHQWH�FRQ�IUHTXHQ]D�IQ� εQ q OD�IDVH�Q�VLPD�H�δQ q OD�
GLIIHUHQ]D�GL�IDVH�WUD�OH�FRPSRQHQWL�FRQ�IUHTXHQ]D�IQ GHOO
RQGD�LQFLGHQWH�H�ULIOHVVD��

3HU ULFRVWUXLUH�OH�JUDQGH]]H�UDSSUHVHQWDWH�GDOOH����������H����������RFFRUUH�ULOHYDUH�
O
DQGDPHQWR�GHOOD�VXSHUILFLH�OLEHUD�LQ�DOPHQR�GXH�SXQWL�D�GLVWDQ]D�\�VFHOWD�RSSRUWXQDPHQWH��
6L GRYUj��LQ�DOWUL�WHUPLQL��GLVSRUUH��LQ�IRUPD�GLVFUHWD��SRLFKq�VL�WUDWWD�GL�ULOLHYL�VSHULPHQWDOL��
GHOOH�IXQ]LRQL�η�[�W� H�η�[�\�W���
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/R VSHWWUR�GL�HQHUJLD�GL�η DOOD�SRVL]LRQH�[�q�GHILQLWR�FRPH�
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,O�FRHIILFLHQWH�GL�ULIOHVVLRQH�DOOH�YDULH�IUHTXHQ]H�q�GDWR��DOORUD��GD�
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6H� LO� UDQJH� GL� IUHTXHQ]H� GHO� PRWR� RQGRVR� q� DEEDVWDQ]D� DPSLR�� VL� DYUDQQR� GHOOH�
IUHTXHQ]H�IF� D�FXL�VRQR�DVVRFLDWH�GHOOH�OXQJKH]]H�G
RQGD�/�IF���SHU�OH�TXDOL�ULVXOWD�
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RVVLD�SHU�HVVH�ULVXOWD�FKH�OD�GLVWDQ]D�WUD�OH�VRQGH�q�XQ�PXOWLSOR�GHOOD�VHPLOXQJKH]]D�G
RQGD��
3HU TXHVWL�YDORUL�GL�IUHTXHQ]D��LO�QXPHUDWRUH�H�LO�GHQRPLQDWRUH�GHOOH����������H����������VL�
DQQXOOD�H�O
HVSUHVVLRQH�GHO�FRHIILFLHQWH�GL�ULIOHVVLRQH�SHUGH�GL�VLJQLILFDWR��3HU�WDOH�UDJLRQH��
OD�GLVWDQ]D�\�WUD�OH�VRQGH�GHYH�HVVHUH�VFHOWD�RSSRUWXQDPHQWH��*RGD�H�6X]XNL��������KDQQR�
WURYDWR�VSHULPHQWDOPHQWH�FKH�JOL�VSHWWUL�6,�I��H�65�I��VRQR�VLJQLILFDWLYL�VROR�WUD�OH�IUHTXHQ]H�
IPLQ�H�IPD[�SHU�OH�TXDOL�YDOJRQR�OH�VHJXHQWL�UHOD]LRQL�
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3HU�VXSHUDUH�TXHVWR�LQFRQYHQLHQWH��FKH�VL�SUHVHQWD�TXDQGR�JOL�VSHWWUL�VRQR�SL��DPSL�
GHL OLPLWL�SRVWL�GDOOH�����������*DLOODUG�HW�DO���������VXJJHULVFRQR�GL�HIIHWWXDUH�L�ULOLHYL�FRQ�
WUH VRQGH��DYHQGR�FXUD��WXWWDYLD��GL�GLVWDQ]LDUOH�GLYHUVDPHQWH��RVVLD�
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'HILQLWL�JOL�VSHWWUL�6�� 6� HG�6� GL�FLDVFXQD�VRQGD��L�UHODWLYL�FRVSHWWUL�&��� &���H�&���H�
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TXDGVSHWWUL� 4��� 4��� H� 4��� VL� FDOFRODQR� JOL� VSHWWUL� 6,LM� H� 65LM� ULVSHWWLYDPHQWH� GHOO
RQGD�
LQFLGHQWH�H�GL�TXHOOD�ULIOHVVD��RWWHQXWL�FRPELQDQGR�WUD�ORUR�L�ULOLHYL�GHOOH�VRQGH��

/R�VSHWWUR�ULVXOWDQWH�VL�RWWLHQH�FRQ�XQD�PHGLD�SHVDWD�GHJOL�VSHWWUL�FRQVLGHUDWL�
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,O� FRHIILFLHQWH� GL� ULIOHVVLRQH�� ROWUH� FKH� QHOOD� IRUPD� HVSUHVVD� GDOOD� ��������� FRQ� OD�
TXDOH�VL�YDOXWD�LO�VXR�YDORUH�IUHTXHQ]D�SHU�IUHTXHQ]D��SXz�HVVHUH�FDOFRODWR�LQ�IRUPD�JOREDOH�
PHGLDQWH�LO�IOXVVR�GL�HQHUJLD��GHILQLWR�FRPH�
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-
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DYHQGR�LQGLFDWR�FRQ�FJ�I��OD�FHOHULWj�GL�JUXSSR��6YHQGVHQ�H�-RQVVRQ���������
8Q
DOWUD�SRVVLELOH�GHILQL]LRQH�GHO�FRHIILFLHQWH�GL�ULIOHVVLRQH�q�OD�VHJXHQWH�
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FR
FI
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, ULOLHYL�VSHULPHQWDOL�FRQ�LO�PHWRGR�GHOOH�WUH�VRQGH�KDQQR�PRVWUDWR�FKH�OD�ULIOHVVLRQH��
SHU�OD�FRQILJXUD]LRQH�%�GL�WDE����������RVVLD�SHU�XQ
RQGD�GL�+ �����FP��SHULRGR�7 ��V�H�
SURIRQGLWj�K ���FP��XWLOL]]DQGR�OD�����������q�FRQWHQXWD�HQWUR�YDORUL�GHO�������

)LJ����������6SHWWUL�GL�GHQVLWj�GL�SRWHQ]D�GHOO·RQGD�LQFLGHQWH�H�ULIOHVVD��

,Q ILJ���������VL� ULSRUWDQR�JOL� VSHWWUL�GL�GHQVLWj�GL�SRWHQ]D�GHOO
RQGD� LQFLGHQWH�H�GL�
TXHOOD�ULIOHVVD��
�
����� $QDOLVL� GHO� SURILOR� GL� VXSHUILFLH� H� GHOOH� FRPSRQHQWL� RUL]]RQWDOL� H� YHUWLFDOL� GL�
YHORFLWj���

1HO VHJXLWR� VL� IDUj� ULIHULPHQWR�DOOD�FRQILJXUD]LRQH�%�GHOOH� WDEE���������H��������H�
DOOD� WDE�� �������� ,O� PRWR� RQGRVR� DQDOL]]DWR� q� FDUDWWHUL]]DWR� GD� +��J7�� ������� H�
K��J7�� �������� ,O�QXPHUR�GL�8UVHOO��8 +/��K�� q�XJXDOH� D�������&RQ�TXHVWL�YDORUL�GHL�
SDUDPHWUL��LO�FDPSR�GL�PRWR�RQGRVR��VHFRQGR�LO�GLDJUDPPD�GL�/H�0HKDXWH��q�GHVFULWWR�GDOOD�
WHRULD�GL�6WRNHV�GHO�,,�RUGLQH��6L�YHGD�OD�ILJ�����������

1HOOH�ILJJ�����������VL�ULSRUWDQR�OH�VHULH� WHPSRUDOL�GHO�SURILOR�GL�VXSHUILFLH�H�GHOOH�

(18.1.7)
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FRPSRQHQWL�RUL]]RQWDOL�H�YHUWLFDOL�GL�YHORFLWj�� UHODWLYH�DO�SXQWR�GL�PLVXUD�SRVWR�D�GLVWDQ]D�
�����FP�GDO�IRQGR��1HOOH�VWHVVH�ILJXUH�VL�ULSRUWDQR�JOL�DQGDPHQWL�VHFRQGR�OD�WHRULD�OLQHDUH�
GL $LU\�H�GL�6WRNHV�GHO�,,�RUGLQH��

)LJ����������5DSSUHVHQWD]LRQH�GHOO·RQGD�DQDOL]]DWD�QHO�GLDJUDPPD�GL�/H�0HKDXWH��

'DOOH�ILJXUH��LQ�FXL��SHU�HYLGHQWL�UDJLRQL�GL�FKLDUH]]D�VL�ULSRUWDQR�OH�VHULH�WHPSRUDOL�
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DUUHVWDWH�DL�SULPL�VHFRQGL��VL�HYLQFH�FKH�OD�WHRULD�GL�$LU\�SXz�LQWHUSUHWDUH��VLD�SXU�LQ�SULPD�
DSSURVVLPD]LRQH�� L�GDWL�VSHULPHQWDOL��6L� WHQJD�FRQWR��G
DOWUD�SDUWH��FKH�OD�WHRULD�OLQHDUH�GL�
$LU\ VL�ODVFLD�SUHIHULUH�SHU�OD�PDJJLRUH�VHPSOLFLWj�GHOOH�HTXD]LRQL�GHO�SURILOR�GL�VXSHUILFLH�H�
GHOOH�FRPSRQHQWL�RUL]]RQWDOL�H�YHUWLFDOL�GL�YHORFLWj��7DOH�FRQFOXVLRQH�FRQVHQWH�GL�HVWHQGHUH��
VLD� SXU� SDU]LDOPHQWH�� LO� FDPSR� GL� YDOLGLWj� GL� DOFXQL�PRGHOOL�PDWHPDWLFL� �&KLQ�� ������ FKH�
IDQQR�XVR�GHOOH�UHOD]LRQL�SURSULH�GHOOD�WHRULD�GL�$LU\�SHU�OD�GHVFUL]LRQH�GHO�PRWR�RQGRVR��

)LJ����������3URILOR�GL�VXSHUILFLH��

)LJ����������5LOLHYL�GHOOD�FRPSRQHQWH�RUL]]RQWDOH�GL�YHORFLWj��
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)LJ����������5LOLHYL�GHOOD�FRPSRQHQWH�YHUWLFDOH�GL�YHORFLWj��

7XWWDYLD�� VL� RVVHUYD� FKH� L� GDWL� VSHULPHQWDOL� VRQR� VWDWL� VHPSUH� PHJOLR� LQWHUSUHWDWL�
DWWUDYHUVR�OD�WHRULD�GL�6WRNHV�GHO�,,�RUGLQH��FRPH�O
DQDOLVL�GHJOL�VFDUWL�WUD�L�YDORUL�PLVXUDWL�H�
TXHOOL�WHRULFL�KDQQR�HYLGHQ]LDWR��

/H�DQDOLVL�FRQGRWWH�QHOO
DPELWR�GL�TXHVWD�ULFHUFD�PHWWRQR�LQ�HYLGHQ]D�OD�GLIILFROWj�GL�
VWDELOLUH� OD�PLJOLRUH� WHRULD�GHO�PRWR�RQGRVR�GD�XWLOL]]DUH�SHU�GHOOH�SUHILVVDWH�FRQGL]LRQL�DO�
FRQWRUQR��,QROWUH��ULVXOWD�HYLGHQWH�LO�GLYHUVR�FRPSRUWDPHQWR�GHOOH�QRQ�OLQHDULWj�WUD�LO�SURILOR�
GL VXSHUILFLH��OD�FRPSRQHQWH�RUL]]RQWDOH�H�TXHOOD�YHUWLFDOH�GL�YHORFLWj��

6L RVVHUYD�FKH�DWWXDOPHQWH�VRQR�GLVSRQLELOL�PROWH�WHRULH�FKH�SRVVRQR�GHVFULYHUH�XQ�
FDPSR�GL�PRWR�RQGRVR� �$LU\��6WRNHV�GL�RUGLQH�VXSHULRUH��&KDNUDEDUWL��:KHHOHUV��PHWRGR�
GHOOR� VWUHWFKLQJ�� HWF���� $� IURQWH� GL� WDOH� DEERQGDQ]D� GL� DQDOLVL� WHRULFKH�� ULVXOWDQR� DQFRUD�
VFDUVL� L� ULOLHYL� VSHULPHQWDOL� FKH� SRVVDQR� DYDOODUH� OH� VWHVVH�� &RPH� q� QRWR�� VL� YHGD� OD� ILJ��
�������� LO� GLJUDPPD�GL�/H�0HKDXWH� FRQVHQWH�GL�GHOLPLWDUH� OH� UHJLRQL�GL�YDOLGLWj�GHOOH�SL��
QRWH�WHRULH�VXO�PRWR�RQGRVR��IDFHQGR�XVR�GHL�SDUDPHWUL�K��J7�� H�+��J7����
� 6HFRQGR�'HDQ���������q�SRVVLELOH�FKH�XQD�WHRULD�SRVVD�GHVFULYHUH�FRQ�DFFXUDWH]]D�L�
ULOLHYL� GL� XQ�SURILOR� GL� VXSHUILFLH��PD�QRQ� OH� FRPSRQHQWL�GL�YHORFLWj��R�YLFHYHUVD��4XHVWD�
FRQGL]LRQH�GL�UHODWLYLWj�GHOOD�YDOLGLWj�GHOOH�PDJJLRUL�WHRULH�QRQ�q�HYLGHQWH�QHO�GLDJUDPPD�GL�
/H�0HKDXWH��

5DJRQH���������DQDOL]]DQGR�L�ULOLHYL�VSHULPHQWDOL�FRQGRWWL�FRQ�XQ�VLVWHPD�/'$�SHU�
FDPSL� GL� PRWR� RQGRVL� GHVFULYLELOL�� VHFRQGR� LO� GLDJUDPPD� GL� /H� 0HKDXWH�� DWWUDYHUVR� OD�
WHRULD�OLQHDUH�GL�$LU\�R�TXHOOD�GL�6WRNHV�GHO�,,�RUGLQH��RVVHUYD�FKH��LQ�HQWUDPEL�L�FDVL��JOL�
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VFDUWL�WUD�YDORUL�FDOFRODWL�H�PLVXUDWL�ULVXOWDQR�SLXWWRVWR�PRGHVWL��
� 9HO��RUL]]RQWDOH� � 9HO��YHUWLFDOH� �3URI��GL�VXSHUILFLH�

7HRULD�GL��
$LU\�

~ ~� ~

7HRULD�GL�6WRNHV�
GHO ,,�RUGLQH�

� �� � �

7HRULD�GL�6WRNHV�
GHO ,,,�RUGLQH�

� ��� � ���

7DE����������

*UDZ��������UHDOL]]z�GHOOH�PLVXUH�GL�YHORFLWj��FRQ�XVR�GL�XQ�VLVWHPD�/'$��GL�DOFXQL�
FDPSL� GL� PRWR� RQGRVL�� FKH�� VHFRQGR� LO� GLDJUDPPD� GL� /H� 0HKDXWH� VRQR� GHVFULYLELOL�
DWWUDYHUVR�OD�WHRULD�GL�6WRNHV�GHO�,,�RUGLQH��)DFHQGR�ULIHULPHQWR�DOOH�SULQFLSDOL�WHRULH��OD�WDE��
������� VLQWHWL]]D� LO� JLXGL]LR� GHO� FRQIURQWR� WUD� L� YDORUL� PLVXUDWL� H� TXHOOL� WHRULFL�� VHFRQGR�
*UDZ���������

'DOOR�VFKHPD��LQ�FXL�OD�WHRULD�GL�$LU\�q�DVVXQWD�FRPH�WHUPLQH�GL�FRPSDUD]LRQH��~� H�
L VHJQL� �� H� �� LQGLFDQR��
ULVSHWWLYDPHQWH�� XQ� PLJOLRUH� R�
SHJJLRUH� DGDWWDPHQWR� ULVSHWWR�
DOOD� VWHVVD�� VL� HYLQFH� FKH� OD�
WHRULD�GL�6WRNHV�GHO�,,,�RUGLQH�q�
LQ� JUDGR� GL� UDSSUHVHQWDUH�
PHJOLR OD�FRPSRQHQWH�YHUWLFDOH�
GL YHORFLWj�� ,Q� DOWUL� WHUPLQL� q�
SRVVLELOH� VXSSRUUH� GDOO
DQDOLVL�
GHL� GDWL�GL�*UDZ� ������� FKH� OH�
QRQ� OLQHDULWj� VRQR� SL�� HYLGHQWL�
VLD QHL� SURILOL� GL� VXSHUILFLH� VLD� )LJ����������6SHWWUR�GL�DPSLH]]D�GHO�SURILOR�GL�VXSHUILFLH� 
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QHOOD� FRPSRQHQWH� YHUWLFDOH� GL� YHORFLWj�� 4XHVWD� FRQFOXVLRQH� q� LQ� DFFRUGR� FRQ� L� ULVXOWDWL�
VSHULPHQWDOL�GHOOD�ULFHUFD�ILQ�TXL�FRQGRWWD�SUHVVR�LO�'LSDUWLPHQWR�GL�,QJHJQHULD�GHOOH�$FTXH�
GHO 3ROLWHFQLFR�GL�%DUL��

&RPH�JLj�PHVVR� LQ� HYLGHQ]D� LQ� SUHFHGHQ]D�� OD� WHRULD�GL�$LU\� ULHVFH�D� LQWHUSUHWDUH�
FRQ XQ� VXIILFLHQWH� JUDGR� GL� DSSURVVLPD]LRQH� L� ULOLHYL� VSHULPHQWDOL��4XHVWD� FRQVLGHUD]LRQH�
FRQVHQWH�GL�SRWHU�DIIHUPDUH�FKH�SHU�L�PRWL�RQGRVL�LQWHUDJHQWL�FRQ�L�JHWWL�VLD�DFFHWWDELOH�XQD�
GHVFUL]LRQH�GHOOH�RQGH�VHFRQGR�OD�WHRULD�OLQHDUH��DQFKH�TXDQGR�HVVH�ULHQWUHEEHUR��VHFRQGR�LO�
GLDJUDPPD�GL�/H�0HKDXWH��QHOOD�UHJLRQH�GL�YDOLGLWj�GHOOD�WHRULD�GL�6WRNHV�GHO�,,�RUGLQH��6L�
ULEDGLVFH�FKH�WDOH�FRQFOXVLRQH�FRQVHQWH�GL�HVWHQGHUH��DL�ILQL�SURJHWWXDOL��LO�FDPSR�GL�YDOLGLWj�
GL DOFXQL�PRGHOOL�PDWHPDWLFL��&KLQ��������FKH�IDQQR�XVR�GHOOH�UHOD]LRQL�SURSULH�GHOOD�WHRULD�
GL $LU\�SHU�OD�GHVFUL]LRQH�GHO�PRWR�RQGRVR��
�
����� $QDOLVL�VSHWWUDOH�GHO�SURILOR�GL�VXSHUILFLH�H�GHOOH�FRPSRQHQWL�RUL]]RQWDOL�H�YHUWLFDOL�
GL YHORFLWj��

,Q ILJ�� ������� VL� ULSRUWD� XQR� VSHWWUR� GL� DPSLH]]D� WLSLFR� GHO� SURILOR� GHOO
RQGD�
DQDOL]]DWD��/R�VSHWWUR�q�FDUDWWHUL]]DWR�GD�XQ�SLFFR�D�IUHTXHQ]D�����+]��FKH�UDSSUHVHQWD� OD�
FRPSRQHQWH�IRQGDPHQWDOH��H�GDOOH�VXH�DUPRQLFKH�D�IUHTXHQ]H�PXOWLSOH�GL�����+]��,O�SURILOR�
GHO PRWR� RQGRVR� SUHVHQWD�� HYLGHQWHPHQWH�� GHOOH� QRQ� OLQHDULWj�� FRPH�� GHO� UHVWR�� VL� SRWHYD�
DIIHUPDUH�GDOOH�RVVHUYD]LRQL�IDWWH�VXO�GLDJUDPPD�GL�/H�0HKDXWH��

/
DQDOLVL� VSHWWUDOH� GHOOH�
FRPSRQHQWL�GL�YHORFLWj�PHWWH�LQ�
HYLGHQ]D� GHOOH� GLYHUVLWj� GL�
FRPSRUWDPHQWR�� ,Q� HIIHWWL�� OH�
FRPSRQHQWL� GL� YHORFLWj� QRQ�
VRQR DIIHWWH�QHOOD�VWHVVD�PLVXUD�
GDOOH� QRQ� OLQHDULWj�� /H� ILJJ��
���������� FKH� UDSSUHVHQWDQR�
ULVSHWWLYDPHQWH� JOL� VSHWWUL� GL�
DPSLH]]D� GHOOH� FRPSRQHQWL�
RUL]]RQWDOL� H� YHUWLFDOL� GL�
YHORFLWj� D� ����� FP� GL� GLVWDQ]D� )LJ����������6SHWWUR�GL�DPSLH]]D�GHOOH�FRPSRQHQWL�RUL]]RQWDOL�GL�YHORFLWj� 



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

���

GDO� IRQGR�GHO� FDQDOH��PRVWUDQR�FKH� OH� FRPSRQHQWL�YHUWLFDOL�GL�YHORFLWj� VRQR�FDUDWWHUL]]DWH�
GDOOD�SUHVHQ]D�GL�DUPRQLFKH�GL�RUGLQH�VXSHULRUH�SL��DFFHQWXDWH�ULVSHWWR�DOOH�FRUULVSRQGHQWL�
FRPSRQHQWL�RUL]]RQWDOL��

/H QRQ� OLQHDULWj� VRQR�
VWDWH� YDOXWDWH� DQFKH�
FRQVLGHUDQGR�O
HQHUJLD�SUHVHQWH�
QHOO
LQWRUQR� GHOOH� IUHTXHQ]H�
IS ���� +]�� �IS �� +]� H�
�IS ���� +]�� 6HFRQGR� *X]D� H�
7KRUQWRQ� �������� L� FRQWHQXWL�
HQHUJHWLFL� LQWRUQR� D� WDOL�
IUHTXHQ]H�� LQGLFDWL�
ULVSHWWLYDPHQWH�FRPH�(�� (� HG�
(�� SRVVRQR� HVVHUH� ULFDYDWL�
LQWHJUDQGR�OR�VSHWWUR�QHJOL�LQWHUYDOOL����IS�I≤���IS� ���⋅�IS�I≤���⋅�IS H ���⋅�IS�I≤���⋅�IS�

8WLOL]]DQGR��SHUWDQWR��JOL�VSHWWUL�GL�SRWHQ]D�GHO�SURILOR�GL�VXSHUILFLH�GHO�PRWR�RQGRVR�
H GHOOH� FRPSRQHQWL� RUL]]RQWDOL� H� YHUWLFDOL� GL� YHORFLWj�� q� SRVVLELOH� YDOXWDUH� O
HQHUJLD� LQ� XQ�
LQWRUQR� GHOOD� FRPSRQHQWH� SULQFLSDOH� �(�� H� GHOOH� VXH�GXH� DUPRQLFKH� VXSHULRUL� �(� HG�(����
FRPH� SURSRVWR� GD� *X]D� H� 7KRUQWRQ� �������� ,� UDSSRUWL� (��(� H (��(� YDOXWDWL� SHU� OH�
FRPSRQHQWL� GL� YHORFLWj� VRQR� VHPSUH� SL�� SLFFROL� GHL� FRUULVSRQGHQWL� YDORUL� FDOFRODWL� SHU� LO�
SURILOR�GL�VXSHUILFLH��

,QROWUH��VL�RVVHUYD�FKH�L�VRSUD�PHQ]LRQDWL�UDSSRUWL�UHODWLYL�DOOD�FRPSRQHQWH�YHUWLFDOH�
GL YHORFLWj� �XÙ� VRQR� VHPSUH� SL�� JUDQGL� GHL� FRUULVSRQGHQWL� UDSSRUWL� SHU� OD� FRPSRQHQWH�
RUL]]RQWDOH�GL�YHORFLWj��YÙ�� ,Q�WDE���������VL�ULSRUWDQR�L�YDORUL�PHGL�GL�(��(� H (��(� SHU�LO�
SURILOR� GL� VXSHUILFLH� H� SHU� OH� FRPSRQHQWL� RUL]]RQWDOH� H� YHUWLFDOH� GL� YHORFLWj� �YÙ� H� XÙ�
ULVSHWWLYDPHQWH���FDOFRODWL�SHU�L�SXQWL�ULSRUWDWL�LQ�WDE����������
�

)LJ����������6SHWWUR�GL�DPSLH]]D�GHOOH�FRPSRQHQWL�YHUWLFDOL�GL�YHORFLWj� 
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η ������ � �������
YÙ ������� � ��������
XÙ ������ � �������

7DE����������
, YDORUL�GL�(��(� HG�(��(� FRQIHUPDQR�OH�RVVHUYD]LRQL�FKH�VRQR�VWDWH�IDWWH�GDOO
DQDOLVL�

GHJOL�VSHWWUL�ULSRUWDWL�QHOOH�ILJJ������������


