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,O� SHQVLHUR� GL� %DXGRXLQ� VHFRQGR� FXL� LO� �VHQWLPHQWR� OLQJXLVWLFR� GHL� SDUODQWL� FRVWLWXLVFH� XQD� FDWHJRULD� SRVLWLYD�
YHULILFDELOH�QHOOD�UHDOWi��WURYD�ULVFRQWUR�QHOO¢DQDOLVL�GD�QRL�FRPSLXWD�GL�DOFXQL�WHVWL�GLDOHWWRORJLFL�GD�OXL�VWHVVR�UDFFROWL
LQ�DUHD�VODYR�URPDQ]D��/D�RVVHUYD]LRQH�GHOOH�RSHUD]LRQL�LQFRQVFH�GHO�OLQJXDJJLR�H�GHO�JUDGR�GL�FRQVDSHYROH]]D�FKH
SXw� DYHUQH� XQ� SDUODQWH� ¢LQJHQXR¢� D� IURQWH� GHO� OLQJXLVWD�� FRQVHQWH� GD� XQ� ODWR� GL� GLVWLQJXHUH� WUD� PDQLIHVWD]LRQL
GHOO¢DWWLYLWi� ORJLFD�YV�TXHOOD�SVLFRORJLFD��GDOO¢DOWUR�GL� UHJLVWUDUH�GLYHUVL�SXQWL�GL� LQWHUVH]LRQH� WUD� LO� ¢VHQWLPHQWR�GHOOD
OLQJXD¢� VSRQWDQHR�� VSHVVR� LPSUHYHGLELOH�� H� OD� FRVFLHQ]D� OLQJXLVWLFD� IUXWWR� GL� HODERUD]LRQH� VXSHULRUH�� WLSLFD� GHOOR
VSHFLDOLVWD�

/D�ULFHUFD�LQ�XQ�DPELWR�WDQWR�GHOLFDWR�o�VWDWD�DJHYRODWD�GDOOD�SHUVSLFXLWi�GHL�IHQRPHQL�GRFXPHQWDWL��IDYRULWD�GDOOD
QDWXUD�GHL�WHVWL��FKH�PRVWUDQR�O¢LQWHUDJLUH�GHL�FRGLFL�QHOOD�FRPSHWHQ]D�GL�XQ�SDUODQWH�SOXULOLQJXH�H�PHWWRQR�D�QXGR
SURFHVVL�DOWULPHQWL�¡PLPHWL]]DWL¢�

3HU� TXDQWR� L� GDWL� DQDOL]]DWL� VLDQR� GL� QXPHUR� UHODWLYDPHQWH� ULVWUHWWR�� OD� ORUR� TXDOLWi� KD� SHUPHVVR� GL� WUDUQH
GHGX]LRQL� LQWHUHVVDQWL�� VSHFLH� TXHOOH� VXO� GLYHUVR� FRPSRUWDPHQWR� VLQWDWWLFR� H� VHPDQWLFR� GL� XQ¢HQWLWi�� VHFRQGR� FKH
SHUWHQJD�DOOD�OLQJXD��DOOD�PHWDOLQJXD�R�DOOD�SUDJPDWLFD�

3DUROH�FKLDYH��*ORVVDULR�GHO�GLDOHWWR�GHO�7RUUH�GL�%DXGRXLQ�GH�&RXUWHQD\��IHQRPHQL�LQWHUOLQJXLVWLFL
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%DXGRXLQ¢V� WKHRU\� DFFRUGLQJ� WR�ZKLFK� �WKH� OLQJXLVWLF� VHQWLPHQW� RI� WKH� VSHDNHUV� UHSUHVHQWV� D� SRVLWLYH� FDWHJRU\�
YHULILDEOH� LQ� UHDOLW\�� KDV� EHHQ� FRQILUPHG� E\� RXU� DQDO\VLV� RI� VHYHUDO� GLDOHFWRORJLFDO� WH[WV� WKDW� %DXGRXLQ� KLPVHOI
JDWKHUHG�LQ�WKH�6ODYLF�5RPDQFH�DUHD��7KH�REVHUYDWLRQ�RI�WKH�XQFRQVFLRXV�RSHUDWLRQV�RI�ODQJXDJH�DQG�WKH�GHJUHH�RI
DZDUHQHVV� D� 
JXLOHOHVV
� VSHDNHU�PD\� SRVVHVV� DERXW� WKHP� LQ� FRPSDULVRQ� WR� D� OLQJXLVW� DOORZHG� RQ� WKH� RQH� VLGH� WR
GLVWLQJXLVK�EHWZHHQ�WKH�PDQLIHVWDWLRQV�RI�WKH�ORJLF�YV��SV\FKRORJLFDO�DFWLYLW\��DQG�RQ�WKH�RWKHU�VLGH�WR�UHFRUG�YDULRXV
SRLQWV�RI�LQWHUVHFWLRQ�EHWZHHQ�WKH�VSRQWDQHRXV�
OLQJXLVWLF�VHQWLPHQW�¢�ZKLFK�LV�RIWHQ�XQSUHGLFWDEOH��DQG�WKH�OLQJXLVWLF
DZDUHQHVV�DV�D�SURGXFW�RI�VXSHULRU�HODERUDWLRQ��W\SLFDO�RI�D�VSHFLDOLVW�

,Q�VXFK�D�GHOLFDWH�VSKHUH�� WKH�UHVHDUFK�ZDV�PDGH�HDVLHU�E\�WKH�SHUVSLFXLW\�RI� WKH�GRFXPHQWHG�SKHQRPHQD�DQG
IDYRXUHG�E\�WKH�QDWXUH�RI�WKH�WH[WV��ZKLFK�GLVSOD\HG�DQ�LQWHUDFWLRQ�RI�WKH�FRGHV�LQ�WKH�FRPSHWHQFH�RI�D�PXOWLOLQJXDO
VSHDNHU�� OD\LQJ� EDUH� WKH� RWKHUZLVH� 
GLVJXLVHG
� SURFHVVHV�� $OWKRXJK� WKH� DQDO\VHG� GDWD� DUH� UHODWLYHO\� OLPLWHG�� WKHLU
TXDOLW\�KDV�DOORZHG�XV�WR�GUDZ�VRPH�LQWHUHVWLQJ�FRQFOXVLRQV��HVSHFLDOO\�ZLWK�UHJDUG�WR�WKH�GLIIHUHQW�V\QWDFWLFDO�DQG
VHPDQWLF� EHKDYLRXUV� RI� WKH� LWHPV�� GHSHQGLQJ� RQ� ZKHWKHU� WKHVH� FRQFHUQHG� WKH� ODQJXDJH�� PHWDODQJXDJH� RU
SUDJPDWLFV�

.H\�ZRUGV���*ORVVDU\�RI�WKH�9DO�GHO�7RUUH�GLDOHFW���ZULWWHQ�E\�%DXGRXLQ�GH�&RXUWHQD\��LQWHUOLQJXLVWLF�SKHQRPHQD
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-DQ� %DXGRXLQ� GH� &RXUWHQD\� UDSSUHVHQWD� XQD� SLHWUD
PLOLDUH� VLD�QHOOD� VORYHQLVWLFD�FKH�QHOOD� OLQJXLVWLFD�JHQH�
UDOH��&RQLXJDQGR�OD�ULFHUFD�WHRULFD�FRQ�O¤LQGDJLQH�HPSL�
ULFD��FRQVLGHUDWD�IRQGDPHQWDOH�SHU�XQ�DSSURFFLR�VFLHQWL�
ILFR�DJOL�VWXGL�OLQJXLVWLFL��%DXGRXLQ�KD�ODVFLDWR�XQ¤DPSLD
WHVWLPRQLDQ]D� GHOOD� VXD� LQWHQVD� DWWLYLWj� LQ� HQWUDPEL� L
VHWWRUL��,O�SUHVHQWH�FRQWULEXWR�PXRYH�GD�DOFXQL�FDSLVDOGL
GHO�VXR�SHQVLHUR�SHU�YHULILFDUQH�OD�YDOLGLWj�VXOOD�EDVH�GHL
PDWHULDOL� GLDOHWWRORJLFL� GD� OXL� UDFFROWL� LQ� DUHD� VODYR�
URPDQ]D� H� ULWHQXWL� RWWLPDOL� SHU� FKL� VL� RFFXSD� GHL� SUR�
FHVVL�GL�PXWDPHQWR��/D�YHULILFD�ULJXDUGD�LQ�SDUWLFRODUH�OH
PDQLIHVWD]LRQL� LQ� XQ� SDUODQWH� ¤LQJHQXR¤� GL� TXHOOR� FKH
%DXGRXLQ�FKLDPD��VHQWLPHQWR�GHOOD�OLQJXD��

&RQ�OD�VXD�RSHUD�IRQGDPHQWDOH�VXOOH�/LQJXH� LQ�FRQ�
WDWWR�8ULHO�:HLQUHLFK��:HLQUHLFK��������KD�VHJQDWR�XQR
VSDUWLDFTXH�QHJOL�VWXGL�VXOO¤LQWHUIHUHQ]D�OLQJXLVWLFD�HG�KD
VXVFLWDWR� XQ� FUHVFHQWH� LQWHUHVVH� SHU� TXHVWR� DPELWR� GL
ULFHUFD�� $OOD� OXFH� GL� WDOH� SUHPHVVD�� SRWUHEEH� VHPEUDUH
TXDQWRPHQR� VFRQWDWR� LO� SUHFLVDUH� LQ� TXHVWD� VHGH� FKH� LO
FRQWDWWR�WUD�OLQJXH�ULJXDUGD�OD�VIHUD�SURIRQGD�GHOOD�FRP�
SHWHQ]D�LQGLYLGXDOH�SLXWWRVWR�FKH�O¤LQWHUD]LRQH�PDQLIHVWD
WUD� L� SDUODQWL�� 'DO� SXQWR� GL� YLVWD� GHOOD� VWRULD� GHOOD
OLQJXLVWLFD�� YD� WXWWDYLD� SUHFLVDWR� FKH� OH� OLQHH� JXLGD� LQ
TXHVWR�VHWWRUH�HUDQR�JLj� VWDWH� LQGLFDWH�GD�%DXGRXLQ�QHL
VXRL� SULPL� ODYRUL�� ULVDOHQWL� DJOL� DQQL� VHWWDQWD� GHO� ���
VHFROR��

6XOOD� VFRUWD� GHL� VXRL� VWXGL� ILORVRILFR�OLQJXLVWLFL�
FRQIRUWDWL� GDOO¤HVSHULHQ]D� GLUHWWD� VXO� FDPSR�� %DXGRXLQ
ILVVD�GHL�SXQWL�VDOGL�FXL�QRQ�YHUUj�PDL�PHQR��VRVWHQHQGR
FKH� O¤HYROYHUVL� GHOOH� OLQJXH� VWRULFKH� ULSRVD� VXOOD� LQFHV�
VDQWH� LQWHUD]LRQH� WUD� L� SDUODQWL�� LQGLSHQGHQWHPHQWH� GDL
ULVSHWWLYL�FRGLFL�G¤XVR��/H�OLQJXH�QDWXUDOL�QRQ�SUHVHQWDQR
LQYHUR�FRGLFL�PRQROLWLFDPHQWH�RPRJHQHL��PD�DVVRUERQR
YLD�YLD�WUDWWL�SL~�R�PHQR�PDUFDWL�GHOOH�VLQJROH�FDWHJRULH�
TXDOL�ULVXOWDQR�GDOO¤HODERUD]LRQH�IDWWDQH�GDL�SDUODQWL��FKH
OL� ULPHWWRQR� LQ�FLUFROD]LRQH�FRVu�PRGLILFDWL�H�SURQWL�SHU
XQ� ULQQRYDWR� FRQIURQWR� FRQ� L� PHPEUL� GHOOD� FRPXQLWj�
&LDVFXQR� GHL� PHPEUL�� SRL�� OL� LQWHJUHUj� QHOOD� SURSULD
FRPSHWHQ]D�� FKH� ULVXOWHUj� LQHYLWDELOPHQWH� GLYHUVD� GD
RJQL�DOWUD�

7XWWR��GXQTXH��DYYLHQH�QHOOD�VIHUD�LQWLPD�GHO�VLQJROR�
LO�TXDOH��PHQWUH�ULDVVXPH�LQ�Vp�L�WUDWWL�GHOOD�FRPXQLWj�GL
DSSDUWHQHQ]D�� OR� ID� LQ� PRGL� H� PLVXUD� SHFXOLDUL�� H� SXy

UDSSUHVHQWDUH� OD� FRPXQLWj� VROR� LGHDOPHQWH�� LQ� XQ� PR�
PHQWR� [�� DVWUDHQGR� GDOO¤LQDUUHVWDELOH� PXWDPHQWR� GHO
PRQGR�FLUFRVWDQWH�

3HU�%DXGRXLQ��LO�IDWWR�FKH�GXH�SDUODQWL�XVLQR�R�PHQR
XQ� FRGLFH� FRQGLYLVR� QRQ� LQFLGH� VXOOH� OHJJL� JHQHUDOL
GHOO¤HYROX]LRQH�OLQJXLVWLFD��PD�QH�ULIOHWWH�XQLFDPHQWH�XQ
GLYHUVR�SRWHQ]LDOH��FKH�VL� WUDPXWD��VWRULFDPHQWH�� LQ�XQD
GLYHUVD� VFDQVLRQH� WHPSRUDOH� GL� XQ� GDWR� IHQRPHQR�� LO
PXWDPHQWR� VXELUj� XQ¤DFFHOHUD]LRQH� WDQWR� SL~� JUDQGH
TXDQWR�SL~� ORQWDQL�VDUDQQR� WLSRORJLFDPHQWH� L� VLVWHPL� LQ
FRQWDWWR��QHO�SUHVXSSRVWR�FKH� LO� SRWHQWH�SULQFLSLR�GHOOD
VHPSOLILFD]LRQH��UDYYLVDELOH�QHOO¤DQDOLVL�GHOOH�OLQJXH�VWR�
ULFKH�� WHQGHUj� D� LQGHEROLUH� XQ� VLVWHPD� FRPSOHVVR� D� ID�
YRUH�GL�XQR�SL~�VHPSOLFH��FRPH�q�DYYHQXWR�SHU�LO�ODWLQR
QHO�VXR�GLYHQLUH�URPDQ]R�H�FRPH�DYYLHQH�VRWWR� L�QRVWUL
RFFKL�SHU� OR� VORYHQR��FDUDWWHUL]]DWR�GD�XQD� ULFFD�GHFOL�
QD]LRQH� QRPLQDOH�� D� IURQWH� GL� VLVWHPL� DQDOLWLFL� FRPH� LO
IULXODQR��LO�YHQHWR�R�O¤LWDOLDQR��

/¤DFFHQQR� DL� FRQWDWWL� VORYHQR�URPDQ]L� FL� ULSRUWD� DL
UHLWHUDWL� YLDJJL� GL� %DXGRXLQ� QHOOD� IDVFLD� RULHQWDOH� GHO
)ULXOL� FRPSLXWL� WUD� LO� ����� HG� LO� ������ DOOR� VFRSR� GL
UDFFRJOLHUH�PDWHULDOL�GLDOHWWRORJLFL�GL�SULPD�PDQR��LGHDOL
SHU�XQR�VWXGLR�DSSURIRQGLWR�GHO� OLQJXDJJLR�FRPH� OXL� OR
LQWHQGHYD�

4XDOH� DUHD� SRWHYD� GHO� UHVWR� DSSDULUH� SL~� DSSHWLELOH
SHU� XQ� WHRULFR� GHOOD�PLVWLRQH� OLQJXLVWLFD� �� H� SHU� GL� SL~
VODYLVWD����VH�QRQ�TXHOOD��FKH�SRUWDYD�LQ�VXSHUILFLH�IHQR�
PHQL� DOWULPHQWL� LQYLVLELOL"� 8QD� PLQLHUD� D� FLHOR� DSHUWR�
FKH� %DXGRXLQ� VIUXWWy� VHQ]D� QXOOD� WUDODVFLDUH�� FRQVDSH�
YROH�FKH�DQFKH�OH�SLHWUX]]H�SL~�LQVLJQLILFDQWL�DYUHEEHUR
SRWXWR� WUDVIRUPDUVL� LQ�SHSLWH�G¤RUR�� TXDQGR� VH� QH� IRVVH
VYHODWD�OD�YHUD�QDWXUD�

%DXGRXLQ�VWHVVR��G¤DOWURQGH��VL�HUD�FLPHQWDWR�QHOO¤LP�
SUHVD�� VDJJLDQGR� OD� ERQWj� GHOOH� SUHPHVVH� WHRULFKH� VX
PDWHULDOL� WUDVFULWWL� QHOOD� FRVLGGHWWD� 6ODYLD� 9HQHWD� �R
)ULXODQD��� L� FXL� SDUODQWL� GL�PDGUHOLQJXD� VORYHQD� �GLDOHW�
WDOH�� HUDQR� HVSRVWL� GD� VHPSUH� DOO¤LQIOXVVR� GHOOH� YDULHWj
URPDQ]H�ILQLWLPH��

8QR�GHJOL�HVHPSL�SL~�VLJQLILFDWLYL�GHOOH�DQDOLVL�GD�OXL
HVHJXLWH�q�RIIHUWR�GD�XQ�DUWLFROR�GHO������ LQFHQWUDWR�VX
DOFXQL� IHQRPHQL� GL� LQWHUIHUHQ]D� URPDQ]R�VODYD� LQFRQ�
WUDWL� QHOOD� 9DOOH� GHO� 7RUUH��� LQ� SDUWLFRODUH� LO� IHQRPHQR
YLVWRVR�FKH�UHJLVWUD�O¤DFFRJOLPHQWR�GD�SDUWH�GHOOD�YDULHWj
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VORYHQD� LYL� SDUODWD� �LO� WHUVNR�� GHO� SURQRPH�VRJJHWWR
�SUR�FOLWLFR� WLSLFR�GHO� IULXODQR��FKH�SHU� LW�� ��LR�� VRQR��Gj
OD� IRUPD� IUO�� �MR��R� VRL�� ULIOHVVD�QHO� WHUVNR� �MD�� ML� VDQ� �VOQ�
�MD]�� VHP���1HO�FODVVLILFDUH� LO� FOLWLFR�VRJJHWWR� FRPH�SUH�
ILVVR�PRUIRORJLFR� VRVWLWXWLYR� GHOOD� GHVLQHQ]D�� %DXGRXLQ
LVFULYH� LO� IHQRPHQR�QHO� SULQFLSLR� XQLYHUVDOH� GHOOD� FLFOL�
FLWj� GHL� SURFHVVL� GL� 
FHQWUDOL]]D]LRQH
� H� 
GHFHQWUDOL]�
]D]LRQH
�GHOOH�VWUXWWXUH�OLQJXLVWLFKH��SULQFLSLR�FKH�DYHYD
PDWXUDWR�RVVHUYDQGR�JOL�DQWLFKL�PRQXPHQWL� VXPHULFL�� (
GDWR�FKH�LO�FOLWLFR�VRJJHWWR�VHJQD�LO�SDVVDJJLR�GD�VWUXWWXUH
IOHVVLYH�VLQWHWLFKH��R�FHQWUDOL]]DWH��VHFRQGR�OD�VXD�WHUPL�
QRORJLD��D�TXHOOH�SUHILVVXDOL�DQDOLWLFKH� �GHFHQWUDOL]]DWH��
LO� WHUVNR� WHVWLPRQLHUHEEH� L� SULPL� SDVVL� GL� TXHOOR� VWHVVR
SURFHVVR�GL�VHPSOLILFD]LRQH�FKH�KD�LQWHUHVVDWR�LQ�PLVXUD
PDVVLFFLD�LO�PDFURVLVWHPD�URPDQ]R�

,O� SURFHVVR� RVPRWLFR� GRFXPHQWDWR� GD� GXH� VLVWHPL
WDQWR�GLYHUVL�WUD�ORUR�YLHQH�ULFRQGRWWR�GD�%DXGRXLQ�QHOOD
VHGH� QDWXUDOH� GHOOD� SVLFKH� GHL� SDUODQWL�� FRPH� DSSDUH
QHOOR� VWHVVR� WLWROR� GHO� VDJJLR� FLWDWR�� �$OFXQL� FDVL� GL
DVVLPLOD]LRQH�R� OLYHOODPHQWR� SVLFR�PRUIRORJLFR� [ � DQD�
ORJLFR]� QHOOH� SDUODWH� VORYHQH� GHO� 7RUUH� GHOO¤,WDOLD� QRUG�
RULHQWDOH���%DXGRXLQ���������

&HUWR��SDUODUH�JHQHULFDPHQWH�GL�SVLFKH�FRPH�FHQWUR
GL� HODERUD]LRQH� OLQJXLVWLFD� SRWUHEEH� DSSDULUH� DQDFUR�
QLVWLFR�DOOD�OXFH�GHJOL�VWXGL�SL~�UHFHQWL�LQ�TXHVWR�GHOLFDWR
VHWWRUH�GHOO¤DWWLYLWj�XPDQD��$QGUj�DOORUD�SUHFLVDWR�FKH� LO
ULOLHYR� GDWR� GD� %DXGRXLQ� DOOD� VIHUD� SVLFKLFD� HUD� WHVR
VRSUDWWXWWR� D� VFRUDJJLDUH� FRORUR� FKH� SUHWHQGHYDQR� �� H
FRQWLQXDQR� D� SUHWHQGHUH� �� GL� ULGXUUH� DJOL� VFKHPL� GHOOD
ORJLFD� LO� PRQGR� PDJPDWLFR� FKH� VWD� D� PRQWH� GHO� OLQ�
JXDJJLR�� ,Q� UHDOWj�� D� VXR� DYYLVR�� HQWUDPEL� L� IDWWRUL� �
ORJLFR� H� SVLFRORJLFR�� ROWUH� D� TXHOOR� ILVLRORJLFR� �
SUHVLHGRQR�DO�OLQJXDJJLR�XPDQR��(�VH�DYHYD�FRQFHQWUDWR
O¤DWWHQ]LRQH�VRSUDWWXWWR�VXOOD�SVLFKH��HUD�SHUFKp�OH�DYHYD
DWWULEXLWR� OD� IXQ]LRQH� GLIIHUHQ]LDWULFH� FKH� SUHVLHGH� DO
PXWDPHQWR�� RYYHUR� DOOD� FUHVFLWD� GHOOH� OLQJXH�� �,O� SULQ�
FLSLR�SVLFRORJLFR�q�LO�SUHVXSSRVWR�GL�WXWWH�OH�YDULHWj�H�OH
LUUHJRODULWj� ORJLFKH� GHOOD� OLQJXD�� HVVR� FL� VSLHJD� DOFXQL
IDWWL� OLQJXLVWLFL� FKH� QRQ� VL� SRWUHEEHUR� DOWULPHQWL� JLXVWL�
ILFDUH� GDO� SXQWR� GL� YLVWD� ORJLFR�� VFULYHYD� XQ� %DXGRXLQ
DQFRUD�GLFLDQQRYHQQH���(�VRVWHQHQGR��SRFKL�DQQL�GRSR�
FKH�QRQ�VL�GDYDQR�IHQRPHQL�OLQJXLVWLFL�SULYL�GL�FDXVD��Qp
TXHOOL�DQRPDOL�SRWHYDQR�HVVHUH�VSLHJDWL� VEULJDWLYDPHQWH

FRQ� LO� IXPRVR� FRQFHWWR� GL� �VSLULWR� GHOOD� OLQJXD��� UL�
YHQGLFDYD� DOOD� OLQJXLVWLFD� LO� FDUDWWHUH� GL� DVVROXWD� VFLHQ�
WLILFLWj�� DWWULEXHQGR� OD� UHVSRQVDELOLWj� GL� XQ� LQVXFFHVVR
DOOD� LQDGHJXDWH]]D� GHO� ULFHUFDWRUH� �%DXGRXLQ�� ����� LQ
'L�6DOYR�������������

/R� �VSLULWR�GHOOD� OLQJXD��G¤LPSURQWD� URPDQWLFD�YLHQH
FRVu� VRVWLWXLWR� GD� %DXGRXLQ� FRQ� LO� FRQFHWWR� GL� �VHQWL�
PHQWR� OLQJXLVWLFR� GHL� SDUODQWL��� LQWHVR� FRPH� FDWHJRULD
SRVLWLYD�� YHULILFDELOH� QHOOD� UHDOWj�� 5LSRUWLDPR� D� TXHVWR
SURSRVLWR�XQ�SDVVR�VLJQLILFDWLYR�GHOOD� OH]LRQH�GL� £SURYD¤
GD�OXL�WHQXWD�QHO������SHU�O¤DPPLVVLRQH�DOO¤8QLYHUVLWj�GL
3LHWUREXUJR� TXDOH� GRFHQWH� GL� JUDPPDWLFD� FRPSDUDWD�
�%LVRJQD� GLVWLQJXHUH� OH� FDWHJRULH� GHOOD� OLQJXLVWLFD� GD
TXHOOH� GHOOD� OLQJXD�� /H� SULPH� VRQR� SXUH� DVWUD]LRQL�� OH
VHFRQGH�VRQR�FLy�FKH�YLYH�QHOOD�OLQJXD��FRPH�LO�VXRQR�
OD� VLOODED�� OD� UDGLFH�� LO� WHPD�� OD�GHVLQHQ]D�� OD�SDUROD�� OD
SURSRVL]LRQH�� OH� GLYHUVH� FDWHJRULH� GL� SDUROH� H� FRVu� YLD�
/H� FDWHJRULH� GHOOD� OLQJXD� VRQR� DQFKH� FDWHJRULH� GHOOD
OLQJXLVWLFD�� PD� FDWHJRULH� EDVDWH� VXO� VHQWLPHQWR� FKH� LO
SRSROR� KD� GHOOD� OLQJXD�� H� LQ� JHQHUH� VXOOH� FRQGL]LRQL
RELHWWLYH� GHOOD� YLWD� LQFRQVFLD� GHOO¤RUJDQLVPR� XPDQR�
PHQWUH�OH�FDWHJRULH�GHOOD�OLQJXLVWLFD�LQ�VHQVR�VWUHWWR�VRQR
LQ� JUDQ� SDUWH� DVWUD]LRQL��� �%DXGRXLQ�� ����� LQ�'L� 6DOYR�
����������

6H� FRQIURQWLDPR� OD� GLFKLDUD]LRQH� DSSHQD� YLVWD� FRQ
TXHOOD�FKH�OD�SUHFHGH�D�SURSRVLWR�GHO�FRQIOLWWR�WUD�SVLFKH
H� ORJLFD�� SRVVLDPR� QRWDUH� FKH� HQWUDPEH� URYHVFLDQR� OD
SURVSHWWLYD� WUDGL]LRQDOH�� SULYLOHJLDQGR� OR� VWXGLR� GHOOH
LUUHJRODULWj� DQ]LFKp� TXHOOR� GHOOH� UHJROH� H� DQWHSRQHQGR
O¤LQWXLWR� GHL� SDUODQWL� DOOD� GRWWULQD� GHL� JUDPPDWLFL�� 3HU
%DXGRXLQ��OD�JUDPPDWLFD�FRPXQHPHQWH�LQWHVD��OXQJL�GDO
ULIOHWWHUH� TXHOOD� LQQDWD� GHL� SDUODQWL�� WHQGH� D� VQDWXUDUOD
FRQ� L� PH]]L� GHOOD� ORJLFD� DQ]LFKp� VFUXWDUQH� L� ODWL� VIXJ�
JHQWL�� ,Q� WDO� FDVR� O¤DSSRUWR� GHO� SDUODQWH� q� LQVRVWLWXLELOH
SHU� XQD� VHPSUH�PDJJLRUH� FRPSUHQVLRQH� GHO� IHQRPHQR
OLQJXD��SRLFKp�QH�q�LO�GHSRVLWDULR�SL~�DFFUHGLWDWR��

/H�QRWD]LRQL�GLDOHWWRORJLFKH�GL�%DXGRXLQ�VX�PLJOLDLD
GL� VFKHGH� SHQVDWH� SHU� GL]LRQDUL� £VFLHQWLILFL¤�� GDL� TXDOL
SRWHU� HVWUDSRODUH� XQD� JUDPPDWLFD� VFLHQWLILFD�� GHQRWDQR
XQD� UDUD� DELOLWj�GD�SDUWH�GHO� OLQJXLVWD� QHOO¤HOLFHUH� L� GDWL
GDL�VXRL�LQIRUPDWRUL�

/¤LGHD� GL� GL]LRQDUL� £GL� QXRYD� JHQHUD]LRQH¤� DYUHEEH
GRYXWR� LVSLUDUH� LO� GLEDWWLWR� GHL� SL~� LOOXVWUL� VWXGLRVL� GHO

HQJCK� EH� ?KJBEJA� EP=HK�OHKRAJK�� KJ� H=� OQ=�LQJP=�K??E@AJP=HA� K??QL=P=� @=E�REHH=CCE� @AHH=� NER=� @AOPN=� @AH� 1KNNA� ?KOPEPQEO?A� H	AOPNAIK
EJOA@E=IAJPK�K??E@AJP=HA� OH=RK��)	ALK?=�@AE�LNEIE� EJOA@E=IAJPE� OH=RE�@E� PELK� OP=JVE=HA� NEI=JA� PQPPKN=�?KJPNKRANO=� A� HA�R=NEA� ELKPAOE
KO?EHH=JK� PN=� @QA� LKHE� =>>=OP=JV=� @EOP=JVE=PE�  BEJA� OA?�� 3&� �� BEJA� OA?�� &5
�� &� @=PE� @AIKCN=BE?E� @ACHE� QHPEIE� ?AJP	=JJE� L=NH=JK� @E� QJ
I=OOE??EK�OLKLKH=IAJPK!�E�@QA� KIQJE�@E�)QOARAN=�A�@E�1=EL=J=�EJ�?QE� H=�3=H�1KNNA�¿�=IIEJEOPN=PER=IAJPA�@EREO=�OKJK�L=OO=PE�@=E
�����=>EP=JPE�@AH������ =JJK�@AH�LNEIK�RE=CCEK�@E��=Q@KQEJ�EJ�MQAOPE�HQKCDE
�=CHE�=PPQ=HE�������?=�

� &H�BAJKIAJK�@AO?NEPPK�@=��=Q@KQEJ�¿�OP=PK�NELNAOK�@=HH=�O?NERAJPA�EJ�@QA�H=RKNE!�0LEJKVVE�*KJ=E�����>�A������
� )=�?EP=VEKJA�¿�PN=PP=�@=HH=�RANOEKJA�EP=HE=J=�@AH�1N=PP=PK�OQHH=�MQAOPEKJA�@AHH=�HEJCQ=� /KVLN=S=�I=?=?=�VSEØVAG�V�GSAOPEØ� FãVUGKSØ

����
�AOACQEP=�@=�*=NE=�!E�0=HRK� !E�0=HRK���������
�
� &�@QA�@ERANOE�=LLNK??E�=HHK�OPQ@EK�@AH�HEJCQ=CCEK�NEBHAPPKJK�EH�?KJPN=OPK�PAKNAPE?K�PN=�EH�IAPK@K�KOOANR=VEKJ=HA�EJ@QPPERK���LNKLQCJ=PK�@=

�=Q@KQEJ��� ?DA� OE� >=O=� OQHH=� EJPANLNAP=VEKJA�@E� PAOPE� =PPN=RANOK� H�EJPQEVEKJA�@AE� LNEJ?ELE�CN=II=PE?=HE� OKPPAOE� A� EH�IAPK@K� ELKPAPE?K�
@A@QPPERK� RKHPK� =� O?KLNENA� HA� NACKHA� EJPANJA� @AHH�=CENA� HEJCQEOPE?K� =� L=NPENA� @=� IK@AHHE� ?KOE@@APPE� :=J=HKCE?E�� �JAHH=� ELKPAOE� @E� QJ=
=J=HKCE=�@E�ABBE?EAJV=�PN=�H=�CN=II=PE?=�REOOQP=�@=H�L=NH=JPA�A�H=�CN=II=PE?=�EII=CEJ=P=�@=H�HEJCQEOP=�� �AH=N@E�����������
�
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)LJ����� -��%DXGRXLQ�GH�&RXUWHQD\��*ORVVDULR�GHO�GLDOHWWR�GHO�7RUUH� �$UFKLYLR�GHOO£$FFDGHPLD�GHOOH�6FLHQ]H�5XVVD�
VH]��GL�6DQ�3LHWUREXUJR��0VV��GHO�)RQGR������RS�����Q������
6O�����-��%DXGRXLQ�GH�&RXUWHQD\��*ORVDULM�WHUVNHJD�QDUHàMD��$UKLY�5XVNH�DNDGHPLMH�]QDQRVWL��RGGHOHN�6DQNW�3HWHU�
EXUJ��)RQG������]Y�����ÉW������

WHPSR��FRPH�GLPRVWUDQR�L�SXQWL����H�����GHO�SURJUDPPD
FKH�%DXGRXLQ�SUHVHQWy�DOO¤8QLYHUVLWj�GL�6DQ�3LHWUREXUJR
QHO������SHU�TXHOOR�FKH�VDUHEEH�GRYXWR�HVVHUH�LO�SULPR
FRQJUHVVR� GHJOL� VODYLVWL�� PD� FKH� QRQ� VL� WHQQH� D� FDXVD
GHOOD�JXHUUD�UXVVR�JLDSSRQHVH�

,�SXQWL����H����� UHFLWDQR�FRVu�� �6XOOD�XWLOL]]D]LRQH�GL
PDWHULDOH� OHVVLFRJUDILFR�SHU�GHGX]LRQL� GL� OLQJXLVWLFD� JH�
QHUDOH��GL�SVLFRORJLD��H�SHU�GHGX]LRQL�VWRULFR�FXOWXUDOL���H�
ULVSHWWLYDPHQWH���6XOOD�FRPSLOD]LRQH�GL�LQYHQWDUL�OHVVLFDOL

SHU�RELHWWLYL�GL�RUGLQH� JUDPPDWLFDOH�� �%DXGRXLQ��������
4XDOFKH� DQQR� GRSR�� LQWHUURJDQGRVL� VXL� FRPSLWL� GHOOD
OLQJXLVWLFD� GHO� VHFROR� YHQWHVLPR�� HJOL� SUHYHGH� FKH� �OH
ULFHUFKH� GLDOHWWRORJLFKH�� RVVLD� OH� LQGDJLQL� VX� WXWWH� OH
VIXPDWXUH� GL� XQ� SDUWLFRODUH� WHUULWRULR� OLQJXLVWLFR�� VL
SHUIH]LRQHUDQQR�VHPSUH�SL~�� IRUQHQGR�PDWHULDOH�VHPSUH
SL~�YDVWR�SHU�GHGX]LRQL�GL�FDUDWWHUH�OLQJXLVWLFR�JHQHUDOH�
PD�DQFKH�VXL�UDSSRUWL�IUD�L�YDUL�SRSROL�H�VXO�ORUR�UHFLSURFR
LQIOXVVR���%DXGRXLQ�������LQ�'L�6DOYR�������������
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5LYHGLDPR� LQ� VLQWHVL� L� SXQWL� VDOLHQWL� GHO� SHQVLHUR
OLQJXLVWLFR� GL� %DXGRXLQ�� SULPD� GL� WHQWDUQH� XQD� DSSOL�
FD]LRQH� VSHULPHQWDOH� VX� XQ� FDPSLRQH� OHVVLFRJUDILFR
DWWLQWR�DO�VXR�ODVFLWR�

�� QRQ� HVLVWRQR� FRPXQLWj� PRQROLQJXL�� SHUVLQR� OD
FRPSHWHQ]D� LQGLYLGXDOH� SRUWD� L� VHJQL� GHOOD� PLVWLRQH
OLQJXLVWLFD

��OD�PLVWLRQH�OLQJXLVWLFD�GLSHQGH�GDO�FDUDWWHUH�VRFLDOH
GHOO¤XRPR�H�VWD�DOOD�EDVH�GHOO¤HYROX]LRQH�OLQJXLVWLFD

�� LO� SURFHVVR� GL� PXWDPHQWR� WHQGH� YHUVR� OD� VHPSOL�
ILFD]LRQH�GHL�VLVWHPL

�� LO� OLQJXDJJLR� VL� FRUUHOD� DOOH� IXQ]LRQL� ORJLFD� H
SVLFRORJLFD�� OD� VHFRQGD� q� GL� JUDQ� OXQJD� SL~� FRPSOHVVD
GHOOD� SULPD�� WXWWDYLD� LO� VXR� VWXGLR� YD� FRQGRWWR� FRQ� L
PHWRGL�GHOOD�VFLHQ]D

��L�SDUODQWL�VRQR�GRWDWL�GL�XQ�VHQWLPHQWR�GHOOD�OLQJXD
LQQDWR� FKH� ID� ORUR� SHUFHSLUH� OH� FDWHJRULH� OLQJXLVWLFKH
DXWHQWLFKH��GL�FXL�TXHOOH�LGHDWH�GDL�WHRULFL�UDSSUHVHQWDQR
XQD�SXUD�DVWUD]LRQH

��GRFXPHQWD]LRQL�GLUHWWH�GL�YDULHWj�LQ�FRQWDWWR�SULYH
GL� FRGLILFD]LRQH� H� GL� LQWHUYHQWL� QRUPDWLYL� FRVWLWXLVFRQR
OD�EDVH�RWWLPDOH�SHU�GHGX]LRQL�GL�OLQJXLVWLFD�JHQHUDOH�

3DVVLDPR�RUD�DOO¤HVDPH�GL�DOFXQH�VFKHGH�VFHOWH�WUD�OH
ROWUH�VHWWHPLOD�GHO�*ORVVDULR�GHO�GLDOHWWR�GHO�7RUUH���FKH
XWLOL]]HUHPR�VROR�LQ�TXDQWR�SRUWDQR�L�VHJQL�GL�TXHOOR�FKH
%DXGRXLQ� FKLDPD� �VHQWLPHQWR� GHOOD� OLQJXD�� �� R� FR�
VFLHQ]D� OLQJXLVWLFD� �� GHL� VXRL� LQIRUPDWRUL�� SUHVXPLELO�
PHQWH� VHPLDQDOIDEHWL�� GDWL� O¤DPELHQWH� H� OD� WHPSHULH� LQ
FXL� LO� ULOHYDPHQWR� q� VWDWR� FRPSLXWR� �LO� SULPR� HVHPSLR
ULSRUWDWR� TXL� VRWWR� QRQ� ULJXDUGD� XQ� IHQRPHQR� GL� FRQ�
WDWWR��

$EELDPR� FRUUHGDWR� LO� WHVWR� RULJLQDOH� GL� YHUVLRQH
VORYHQD� H� ULVSHWWLYDPHQWH� LWDOLDQD� SUHVVRFKp� OHWWHUDOH�
PHQWUH� OH�SDUHQWHVL�TXDGUH� UDFFKLXGRQR�DJJLXQWH�R�YD�
ULD]LRQL�GL�UHGD]LRQH�

��� /X]>HYHUD@�%DUGR�� ���� ����� KXGrû�  � ]OX+GvM���
]OX+PâN���]OX+PâN� �� �Wn� QD� EHVLnGD�� ñLnPD� MrPDQX� Wh
EHùLnGD�� NDGhU� VH� NvXQHMX� M{GMH� W}
 � V� WDWMnQ� �XQR� FRO-
O¢DOWUR���QX�D�GRSHU{ZDMX��]OX+PâN�Wv�ER���
Gv��

���VOQ�� �KXGLá�  � ]ORGHM���]ORPHN���]ORPHN� �� �WR� MH
EHVHGD��QLPD�LPHQD�WD�EHVHGD��NDGDU�OMXGMH�NROQHMR�GUXJ
GUXJHJD��XSRUDEOMDMR��]ORPHN�WL�ERGL��

LW�� �GLDYROR�  � GHPRQLR�PDOLJQR���GLDYROR���GLDYROR� �
�TXHVWD� q� XQD� SDUROD�� QRQ� KD� QRPH� TXHVWD� SDUROD�
TXDQGR� OH�SHUVRQH� >VL@�EHVWHPPLDQR�TXHVWR�FRQ�TXHOOR
�XQR�FRQ�O¤DOWUR���DGRSHUDQR��WL�VLD�LO�PDOLJQR�>,O�GLDYROR
WL�SUHQGD�@�

��� /X]>HYHUD@�%DUGR�� ���� ����� RYhV�  � Y}
QD���ERMn
RYhV�ERMn�Y}
QD��WR�Mn�ZVn�Qh�EHVLnGD

VOQ���RYHV� �>IUO�@�YqQD���ERGL�RYhV�ERGL�Y}
QD�WR�MH�LVWD
EHVHGD�

LW�� �DYHQD�  � >IUO�@� YqQD���VLD� RYhV� VLD� Y}
QD� TXHVWR� q
WXWW¤XQD�SDUROD�>VL�WUDWWD�GHOOD�VWHVVD�SDUROD@�

���7S��>7LSDQD@�7DLSDQD���������������VâEvM&��NH�Qn
EUH��Mh����VâER���
 M&��GXELWR��WHPR��ULWHQJR��FUHGR����WR�QLn��NXM
GQh�EHVLH���
GD

VOQ���]GL�VH�PL��GD�MH�EUHMD����VâER���
 M&��GYRPLP��ERMLP
VH��]GL�VH�PL��PLVOLP����WR�QL�NRW�HQD�>VDPD@�EHVHGD�

LW�� �FUHGR� FKH� VLD� JUDYLGD���FUHGR� �GXELWR�� WHPR�
ULWHQJR��FUHGR����TXHVWD�QRQ�q�FKH�XQD�>VROD@�SDUROD�

2VVHUYLDPR�DQ]LWXWWR�FKH� L� WHVWL� ODVFLDQR� WUDSHODUH� LO
GLDORJR� WUD� L� GXH� SHUVRQDJJL�� OH� SDUWL� IXRUL� SDUHQWHVL� VL
GHEERQR� DOO¤LQIRUPDWRUH�� FRPH� SXUH� OD� SULPD� GHOOH� WUH
SDUHQWHVL��Wn�QD�EHVLnGD���PHQWUH�OH�DOWUH�GXH�FRQWHQJRQR
OD� YHUVLRQH� LWDOLDQD� GL� HVSUHVVLRQL� DOWULPHQWL� SUREOHPD-

WLFKH�� VLFXUDPHQWH� GRYXWD� D� %DXGRXLQ�� /¤LQWHUYHQWR� GL
%DXGRXLQ� VL� DYYHUWH� DQFKH� QHOO¤LPSLDQWR� JHQHUDOH� GL
FLDVFXQ� WHVWR�� GRYH� XQ� VHJPHQWR� DSSHQD� SURQXQ]LDWR
GDOO¤LQWHUYLVWDWR� �ULVSHWWLYDPHQWH� ]OX+PâN�� Y}
QD� H� Vâ�
ER���
 M&�� YLHQH� GD� TXHVWL� ULSUHVR� FRQ� XQD� SUHFLVD]LRQH
PHWDOLQJXLVWLFD���FKH�LQ�WXWWL�H�WUH�L�FDVL�KD�SHU�RJJHWWR�OD
QR]LRQH� GL� �SDUROD�� �� HYLGHQWHPHQWH� VX� VROOHFLWD]LRQH
GHOO¤LQWHUYLVWDWRUH��GL� IURQWH�DG�XQ� LPSLHJR� LQDWWHVR�GHO-
O¤HQWLWj�GDWD�

0D� YHGLDPR� GD� YLFLQR� FRPH� XQ� SDUODQWH� LQJHQXR
HVSOLFD� LO� VXR� LQQDWR� VHQVR� GHOOD� JUDPPDWLFD�� GD� QRQ
FRQIRQGHUH�FRQ�XQD�VXD�DSSOLFD]LRQH�LQFRQVFLD�H�TXLQGL
DXWRPDWLFD� FKH� DJLVFH� LQGLIIHUHQWHPHQWH� LQ� RJQL� SDU-
ODQWH�

(VHPSL�GL�RSHUD]LRQL�LQFRQVFH�ILJXUDQR�QHO�VLQWDJPD
YHUEDOH�QX�D� GRSHU{ZDMX� GHO� WHVWR� ���� XQ� FDOFR�SUHVWLWR
FRPSOHVVR� GRYXWR� DOO¤D]LRQH� SRWHQWH� GHO� IULXODQR� VXO
WHUVNR��FKH�WXWWDYLD��QHOO¤LPSDWWR��VDOYDJXDUGD�DOPHQR�LQ
SDUWH� LO� SURSULR� VLVWHPD�� /¤LQIOXVVR� IULXODQR� VL� ULIOHWWH
WDQWR�QHOOD� VWUXWWXUD�PRUIRVLQWDWWLFD�� H� SUHFLVDPHQWH� QHO
FOLWLFR� VRJJHWWR� GL� ��� SHUVRQD� �� IHQRPHQR� JLj� FRQ-

VLGHUDWR�GD�%DXGRXLQ�QHO�VDJJLR�FLW��GHO���������TXDQWR
QHO�SUHVWLWR�OHVVLFDOH�GRSHUhWL��DGRSHUDUH���VOQ��XSRUDELWL�
GD� IUO�� GRSHUj�GRSUj� �1XRYR� 3LURQD�� ����� >����@��
DYYHUWLWR� FRPH� LPSHUIHWWLYR� �TXL� LWHUDWLYR��� SHUFLy� DUULF-

FKLWR� GHO� VXIILVVR� �RY�� �GRSHURYhWL� YV� VOQ�� XSRUDEOMDWL��
FKH�WUDVIRUPD�XQ�YHUER�SHUIHWWLYR�FRPH�DG�HV��VOQ��GHODWL
LQ�GHORYDWL��1HO�FRQLDUH�OD�IRUPD�GRSHU{ZDMX� LO�SDUODQWH
KD� TXLQGL� ULSURGRWWR� LQFRQVFLDPHQWH� OR� VFKHPD� GHODWL�
GHORYDWL��HVWUDQHR�DO�IULXODQR��LQWHJUDQGR�LO�IRUHVWLHULVPR
QHO� SURSULR� FRGLFH� FKH� YLHQH� FRVu� SUHVHUYDWR� GD� XQ
SRVVLELOH�LQWDFFR�

� &H�$HKOO=NEK�OE�PNKR=�JAH�#KJ@K�����KL����JJ��������A����@AHH	�N?DEREK�@AHH	�??=@AIE=�@AHHA�0?EAJVA�/QOO=� OAV��@E�0=J�-EAPNK>QNCK
�
-AN�QJ=�OQ=�LNAOAJP=VEKJA�R��1KHOPKF���������O��A�0LEJKVVE�*KJ=E�����=��)A�O?DA@A�@=�JKE�QPEHEVV=PA�=LL=NPAJCKJK�=H�?KILHAOOK�J�
���
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,O� VLQWDJPD� YHUEDOH� QHO� VXR� LQVLHPH� �� QX� D� GRSH-

U{ZDMX���PRVWUD�WXWWDYLD�XQD�QRYLWj�ULVSHWWR�DO�IHQRPHQR
ULOHYDWR� GD�%DXGRXLQ� QHOO¤DUWLFROR�FLW�� GHO� ������ LQIDWWL�
LQ�OXRJR�GL�XQ�XQLFR�FOLWLFR�VRJJHWWR��FKH�SHU�IUO��D�GL���
SHUVRQD� UHJLVWUD� EHQ� TXDWWUR� YDULDQWL� �� QL�QH�QR�QX� ��
SUHVHQWD� LQ� VRYUDSSL~� OD� D� GHO� IULXODQR�� FUHDQGR� LO
GRSSLRQH� QX� D� FKH� FHUFKHUHPR� GL� VSLHJDUH�� D� ULSURYD
FKH�O¤LQWHUD�RSHUD]LRQH�ULPDQGD�DO�OLYHOOR�LQFRQVFLR�

,O� GRSSLRQH� VLQWDWWLFR�� D� QRVWUR� DYYLVR�� GHULYD� GDO
IDWWR� FKH�� DOPHQR� JOL� DELWDQWL� DGXOWL� GL� TXHOO¤DUHD�
SRVVHGHYDQR� XQD� FRPSHWHQ]D� SL~� R� PHQR� VYLOXSSDWD
DQFKH� GHOO¤LWDOLDQR�� XQLFD� OLQJXD� XIILFLDOH� FRQ� FXL� HUD
JLRFRIRU]D� FLPHQWDUVL�� 6LFFKp�� VWDELOHQGR� XQ¤HTXLYD-

OHQ]D� VHPDQWLFD� WUD� LW�� DGRSHUDQR� H� IUO�� D� GwSULQ�
O¤LQIRUPDWRUH� GL� %DXGRXLQ� GHYH� DYHU� DFFROWR� LO� FOLWLFR
IULXODQR� QRQ� FRPH� HOHPHQWR� PRUIRVLQWDWWLFR�� JLj� SUH-

VHQWH� QHOOD� YDULDQWH� QX�� PD� FRPH� HOHPHQWR� VHPDQWLFR
IDFHQWH� SDUWH� LQWHJUDQWH� GHO� OHVVHPD� YHUEDOH�� /D� QRVWUD
QRQ�q�FKH�XQD�GHOOH�WDQWH�LSRWHVL��GDWD�O¤LPSRVVLELOLWj�GL
YHULILFDUH�LO�IHQRPHQR�

/¤DQGDPHQWR� LQWHUOLQJXLVWLFR�GHOOH�HQWLWj�FRQVLGHUDWH
PRVWUD� GXH� SHUFRUVL� SDUDOOHOL�� TXHOOR� ORJLFR�� VRWWHVR� D
SURFHVVL� DQDORJLFL� FKH� XEELGLVFRQR� DO� VLVWHPD� H� QHO
FRQWHPSR�OR�VDOYDJXDUGDQR��H�LO�SHUFRUVR�DQRPDOR�� LP-

SUHYHGLELOH�� FKH� WURYD� VROX]LRQL� EL]]DUUH� TXDQGR� LO
FRQWDWWR� LQYHVWH� HOHPHQWL� VRYUDFFDULFKL� GL� WUDWWL� VHPDQ-

WLFL� H� VLQWDWWLFL�� WDOL� GD� QRQ� SRWHU� HVVHUH� RUGLQDWL� H� DV-
VLPLODWL� VHFRQGR� FULWHUL� GHOO¤XQR� R� GHOO¤DOWUR� FRGLFH�� 'L
IURQWH� D� IDWWL� GHO� JHQHUH�� GRYH� D� SUHYDOHUH� q� O¤D]LRQH
GHOOD� £SVLFKH¤�� LO� OLQJXLVWD� QRQ� SXy� FKH� SURFHGHUH� SHU
LSRWHVL��FRQVDSHYROH�GHO�ULVFKLR��GDWR�FKH�OH�LSRWHVL�QRQ
SRVVRQR� SUHVFLQGHUH� GDO� VXR� DUPDPHQWDULR� ORJLFR�� 'L
TXL� O¤HVLJHQ]D� GL� WURYDUH� QXRYL�PHWRGL� SHU� OR� VWXGLR� GL
IHQRPHQL� DQRPDOL�� ULWHQXWL� GHO� PDVVLPR� LQWHUHVVH�� LQ
TXDQWR�� LQFULQDQGR� L�GHOLFDWL�HTXLOLEUL�GL�XQ�VLVWHPD��JOL
LPSULPRQR�GLQDPLVPR�H�QH�IDYRULVFRQR�LO�PXWDPHQWR�

6H� ILQRUD� DEELDPR� JHWWDWR� OR� VJXDUGR� VXO� ODWR� LQ-

FRQVFLR�� D� YROWH� LPSHUVFUXWDELOH�� GHOO
DWWLYLWj� OLQJXLVWLFD
GHO� SDUODQWH�� OR� ULYROJLDPR� RUD� DOOH� PDQLIHVWD]LRQL� GL
FRQVDSHYROH]]D�OLQJXLVWLFD�WHVWLPRQLDWH�GDOO¤LQIRUPDWRUH
GL�%DXGRXLQ�

&RPH�VL�DFFHQQDYD�SL~� VX�� L� WUH� WHVWL� SUHVHQWDQR�XQ
DQGDPHQWR� VLPLOH� Oj� GRYH� LO� SDUODQWH� ULSUHQGH� XQ
WHUPLQH� DSSHQD� HQXQFLDWR� H� OR� ID� VHJXLUH� GD� XQ� FRP-

PHQWR�GL�QDWXUD�PHWDOLQJXLVWLFD�LQFHQWUDWR�VXOOD�QR]LRQH
GL��SDUROD��

,� GXH� SULPL� HVHPSL� PRVWUDQR� XQD� QRWD]LRQH� GL
HTXLYDOHQ]D�FRQ�FXL�%DXGRXLQ�LQWHUSUHWD�OH�LVWUX]LRQL�GL
FKL� JOL� VWD� GL� IURQWH�� 3HU� FRVWXL� GXQTXH� ��� KXGrû�  
]OX+GvM���]OX+PâN�H����RYhV� �Y}
QD�

,O� FRQIURQWR� GHOOH� GXH� IRUPXOH� SRQH� DQ]LWXWWR� OD
TXHVWLRQH� GHOO¤HTXLYDOHQ]D�� XQ� FRQFHWWR� GL� QDWXUD� SUHW-
WDPHQWH� VHPDQWLFD� FKH�� GLYHUVDPHQWH� GDOOD� OLQJXLVWLFD
JHQHUDOH�� OD� SUDVVL� GHOOD� WUDGX]LRQH� LPSLHJD� LQ� VHQVR
VSHFLDOLVWLFR��SHU�LQGLFDUH�XQD�UHVD�LO�SL~�SRVVLELOH�IHGHOH
GL� HQWLWj� OLQJXLVWLFKH� DSSDUWHQHQWL� D� OLQJXH� GLYHUVH� WUD

ORUR��QHOOD�FRQVDSHYROH]]D�FKH�QHOOH�OLQJXH�QDWXUDOL�QRQ
VL�GDQQR�HTXLYDOHQ]H�DVVROXWH�Qp�LQ�DPELWR�GL�XQD�VWHVVD
OLQJXD�Qp�SDVVDQGR�GD�XQD�OLQJXD�DOO¤DOWUD�

3DUWHQGR� GD� TXHVWD� SUHPHVVD�� SRVVLDPR� RVVHUYDUH
FKH�LO�QRVWUR�SDUODQWH��QHOOR�VWDELOLUH� OH�HTXLYDOHQ]H��KD
SURFHGXWR� LQ� HQWUDPEL� L� FDVL� VHFRQGR� OH� OLQHH� GHOOD
OLQJXLVWLFD�JHQHUDOH��JLDFFKp�FRQVLGHUD�HTXLYDOHQWL� VLD� L
WHUPLQL�LQGLJHQL�]OX+GvM�H�]OX+PâN�ULVSHWWR�D�KXGrû��VLD�LO
SUHVWLWR� IULXODQR�Y}
QD� ULVSHWWR� D�RYhV� �PHQWUH�GDO�SXQWR
GL� YLVWD� GHO� OHVVLFRJUDIR� JOL� XOWLPL� GXH� VDUHEEHUR� HTXL-
YDOHQWL�H�JOL�DOWUL�WUH�VLQRQLPL��� ,O�VHFRQGR�FDVR�VWDUHEEH
D�GLPRVWUDUH�FKH� O¤HTXLYDOHQ]D� LQVWDXUDWD� VL� IRQGD� VXOOD
LGHQWLWj� GHOOD� UHIHUHQ]D� �� O¤DYHQD� ��� H� FKH� O¤LQWHUOLQJXD
GHO�SDUODQWH� IXQ]LRQD�FRPH�XQD�PRQROLQJXD�� VH�q�YHUR
FKH�RYhV���Y}
QD� �KXGrû���]OX+GvM��]OX+PâN��LO�FKH��ROWUH-

WXWWR��DVVHJQHUHEEH�D�RYiV�H�Y}
QD�VWDWXWR�GL�VLQRQLPL�
)LQ� TXL�� LO� £VHQWLPHQWR� GHOOD� OLQJXD¤� GHO� SDUODQWH

QDWLYR� ULVXOWD� UHODWLYDPHQWH� VFRQWDWR�� DQFKH� VH� SDUH
QRWHYROH� FKH�� D� SURSRVLWR� GL� RYhV�  � Y}
QD�� HJOL� DIIHUPL
WUDWWDUVL� GL� XQD� VWHVVD� SDUROD� H� QRQ� GL� XQD� VWHVVD� FRVD�
HVVHQGR� IXRU� GL� GXEELR� FK¤HJOL� DEELD� VWDELOLWR� O¤HTXL-
YDOHQ]D�SDUWHQGR�GDOOD�FRPXQH�UHIHUHQ]D�GDWD�GDOO¤DYH-

QD�
&¤q�� WXWWDYLD�� XQ�PRPHQWR� LQ� FXL� OD� FDSDFLWj� FULWLFD

GHO� QRVWUR� SDUODQWH� q� GDYYHUR� LQDVSHWWDWD�� &Ly� DYYLHQH
TXDQGR� RVVHUYD� FKH� ]OX+PâN� q� EHQVu� XQD� SDUROD�� PD
XQD�SDUROD�FKH�QRQ�KD�QRPH��VSLHJDQGRQH�LO�PRWLYR��VL
XVD�GLUH� �,O�GLDYROR� WL�SUHQGD��TXDQGR�F¤q�XQR�VFDPELR
GL�EHVWHPPLH�

/D� VSLHJD]LRQH� q� FKLDULVVLPD�� YLHQH� ULFUHDWD� OD
VLWXD]LRQH�FRPXQLFDWLYD�GDWD�GDO�FRQWHVWR�G¤XVR�H�GDOOD
IXQ]LRQH�OLQJXLVWLFD��OR�VFDPELR�GL�LQYHWWLYH���H�QH�YLHQH
RIIHUWR�XQ�HVHPSLR�

/¤RVFXUR� DELWDQWH� GL� /XVHYHUD� QRQ� SRWHYD� VDSHUH� �
Qp��IRUVH��LO�JHQLDOH�%DXGRXLQ�DYUHEEH�SRWXWR�SUHYHGHUH�
GDWR�OR�VWDWR�GHOO¤DUWH�GL�DOORUD���FKH�OD�VXD�VSLHJD]LRQH
DYUHEEH�SRUWDWR�OXPL�DJOL�VWXGL�VLQWDWWLFL�SL~�DYDQ]DWL�GHO
QRVWUR�WHPSR�

$OOXGLDPR� DOOH� WHRULH� VLQWDWWLFKH� G¤LPSURQWD� JHQH-

UDWLYD�� FKH� SUHYHGRQR� VFKHPDWL]]D]LRQL� ULJRURVH� H� VR-

ILVWLFDWH�SHU�OD�IUDVH�WLSR��GLIILFLOPHQWH�DSSOLFDELOL�DL�FDVL
FKH� VH� QH� GLVFRVWDQR� FRPH� OH� HVSUHVVLRQL� LPSHUDWLYH�
HVFODPDWLYH�� YRFDWLYH� H� VLP�� �*UDIIL�� ������ ����� 3HU
VSLHJDUH�TXHVWD�WLSRORJLD�q�VWDWD�HVFRJLWDWD�OD�FDWHJRULD�(
��HVSUHVVLRQH��� �*UDIIL�� ������ ������ VRYUDRUGLQDWD� DOOH
HQWLWj� GD� DQDOL]]DUH� H� YDOHYROH� WDQWR� SHU� TXHOOH� VWUXW-
WXUDWH� �DYHQWL� FLRq� OD� IRUPD� GL� IUDVH�� FRPH� DG� HV�� ,O
GLDYROR�WL�SRUWL��TXDQWR�SHU�TXHOOH�QRQ�VWUXWWXUDWH��FRPH
DG�HV��$PLFL����SXUFKp�GL�VHQVR�FRPSLXWR�

6H�FODVVLILFKLDPR� OD� IUDVH� �]OX+PâN� Wv� ER���
Gv�� �,O� GLD-

YROR� WL� SRUWL�� FRPH� RWWDWLYD�� DOOLQHDELOH� DOOH� LPSHUDWLYH�
SRWUHPPR� DOORUD� VSLHJDUOD� PHGLDQWH� OD� FDWHJRULD� (�� D
SDWWR�FKH�DEELD�XQ�VHQVR�FRPSLXWR�

0D� TXDO� q� LO� VHQVR� GL� TXHVWD� HVSUHVVLRQH"� 2� SLXW-
WRVWR��KD�XQ�VHQVR�SHU�GDYYHUR"

3DUWHQGR� GDO� SULQFLSLR� FKH� FRUUHOD� VWUHWWDPHQWH
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IRUPD� H� FRQWHQXWR� GL� XQD� TXDOXQTXH� HQWLWj� OLQJXLVWLFD�
SURYLDPR� DG� DQDOL]]DUH� OD� VWUXWWXUD� VLQWDWWLFD� GL� TXHVWD
VXSSRVWD�IUDVH��DO�ILQH�GL�FKLDULUQH�LO�ULVYROWR�VHPDQWLFR�

8Q¤DQDOLVL�GL� WLSR�WUDGL]LRQDOH���HYLGHQWHPHQWH�FRQ-

GLYLVD� GDJOL� VWUXWWXUDOLVWL�� VH� HVVL� DPPHWWRQR� XQD� FDWH-

JRULD� (� ��HVSUHVVLRQH��� £VWUXWWXUDWD¤�� LQ� ULIHULPHQWR� DG
HQXQFLDWL�HVFODPDWLYL���YHGUHEEH�LQ�]OX+PâN�LO�VRJJHWWR
GHOOD�IUDVH��QHO�SURQRPH�Wv��D�WH��XQ�GDWLYR�GL�VYDQWDJJLR
R�GDQQR�� LQ�ER���
Gv� �VLD�� LO�SUHGLFDWR�YHUEDOH� �LQWHUSUHWDWR
FRPH��ULVXOWL����LO�GLDYROR�ULVXOWL�GL�GDQQR�SHU�WH����2UD��VH
]OX+PâN� IXQJH�GD� VRJJHWWR��GLYHQWD� DUJRPHQWR� GL� IUDVH
FDODWR�LQ�XQ�VLQWDJPD�QRPLQDOH��61��LO�FXL�QXFOHR�q�GDWR
GDO�QRPH��&RPH�PDL��DOORUD��LO�QRVWUR�SDUODQWH�QHJD�FKH
WDOH� SDUROD� VLD� XQ� QRPH"� 6H� DYHVVH� UDJLRQH�� ]OX+PâN
QRQ� VDUHEEH� SL~� Qp� 61� Qp� DUJRPHQWR� GL� IUDVH�� QRQR�
VWDQWH� DSSDUWHQJD� DOOD� FDWHJRULD� GHL� QRPL� H� QRQ�� VXS�
SRQLDPR�� D� TXHOOD� GHL� YHUEL�� '¤DOWURQGH�� VH� QRQ� q
DUJRPHQWR�GL�IUDVH��QHSSXUH�OD�IUDVH�GL�FXL� ID�SDUWH�SXy
ULWHQHUVL� WDOH��FRQ� OD�FRQVHJXHQ]D�FKH��SHUGXWD� OD� VWUXW-
WXUD]LRQH� VLQWDWWLFD�� YD� SHUGXWR� DQFKH� LO� VXR� FRQWHQXWR
�OHWWHUDOH���,O�GLDYROR�WL�SUHQGD��

,O� VHJUHWR� GL� TXHVWD� HVSUHVVLRQH� VWD� QHO� VXR� XVR�� XQ
SULQFLSLR� FKH� LO� £VHFRQGR¤� :LWWJHQVWHLQ� DYHYD� SRVWR� D
IRQGDPHQWR�GHOO¤DWWLYLWj�OLQJXLVWLFD���H�FKH�O¤LQIRUPDWRUH
GL� %DXGRXLQ� FRQYDOLGD� LQFRQVDSHYROPHQWH�� TXDQGR
GLVWLQJXH� WUD� LO�ELQRPLR�KXGrû�H� ]OX+GvM�GD�XQ� ODWR�H� OD
SDUROD�]OX+PâN�GDOO¤DOWUR��,QIDWWL��LO�ELVRJQR�GD�SDUWH�VXD
GL� FKLDULUH� D� %DXGRXLQ� LO� FR�WHVWR� H� LO� FRQWHVWR� G¤XVR
VRODPHQWH� GL� TXHVWD� SDUROD�� LPSOLFD� FKH� OH� DOWUH� GXH
LJQRUDYDQR� OD� UHVWUL]LRQH� GL� ILJXUDUH� VRODPHQWH� QHOOH
LQJLXULH� H� SHU� TXHVWR� £DYHYDQR¤� XQ� QRPH�� 6DUj� LQWHUHV-
VDQWH�VDSHUH��D�TXHVWR�SURSRVLWR��FKH��PHQWUH�LO�66.-���LO
'L]LRQDULR� GHOOD� OLQJXD� OHWWHUDULD� VORYHQD� �� WUDWWD� L� WUH
WHUPLQL� DOOD� VWHVVD� VWUHJXD�� JLDFFKp� QHOOR� VORYHQR
VWDQGDUG� DQFKH� ]ORPHN� SXy� IXQJHUH� GD� FRVWLWXHQWH� GL
IUDVH�� FRPH� DSSDUH� GDOO¤HV��]ORPHN�JD� MH� VNXÈDO�� LO� 3OH-

WHUÊQLN�� QHO� VXR� GL]LRQDULR� GLDOHWWDOH� FRQWHPSRUDQHR� DL
WHVWL� GL� %DXGRXLQ�� ULIOHWWH� OD� VLWXD]LRQH� GRFXPHQWDWD
QHOOD� 9DO� 7RUUH�� QHO� VHQVR� FKH� ULSRUWD� LO� WHUPLQH�KXGLß
VHQ]D� SUHFLVDUQH� O¤XVR�� LO� FKH� LPSOLFD� DVVHQ]D� GL� UH-

VWUL]LRQL��FRUUHGD�LO�OHPPD�]ORGHM�FRQ�OD�QRWD�QDYDGQR�OH
Y� NOHWYLFDK� �VROLWDPHQWH� VROR� QHOOH� EHVWHPPLH���PHQWUH

SHU� ]ORPHN� VFULYH� VHPSOLFHPHQWH� Y� NOHWYLFDK� �QHOOH
EHVWHPPLH���3OHWHUÊQLN�������������

/D� SDUROD� ]OX+PâN�� GXQTXH� q� VHQWLWD� FRPH� QRQ�
QRPH�LQ�TXDQWR�FRPSDUH�HVFOXVLYDPHQWH� LQ�HVSUHVVLRQL
LQJLXULRVH�� (VSUHVVLRQL� GL� TXHVWR� WLSR� QRQ� FRPXQLFDQR
DOFXQD� LQIRUPD]LRQH� DOO¤LQWHUORFXWRUH�� PD� JOL� ODQFLDQR
VHPSOLFHPHQWH� TXHOOR� FKH� WHFQLFDPHQWH� YLHQH� GHWWR
�DSSHOOR�� QHOOD� DFFH]LRQH� SL~� UDGLFDOH�� /D� QR]LRQH� GL
�DSSHOOR���SRL�VRVWLWXLWD�GD�TXHOOD�GL��VHJQDOH���OD�VL�GHYH
DO� ILORVRIR� H� SVLFRORJR� DXVWULDFR� %�KOHU���� 7UDWWDQGR
GHOOH� IXQ]LRQL� OLQJXLVWLFKH�� HJOL� DYHYD� GLVWLQWR� WUD
VLPEROR�� VLQWRPR� H� DSSHOOR�VHJQDOH�� 1HO� QRVWUR� FDVR�
O¤HVSUHVVLRQH�LQJLXULRVD�VDUHEEH�VLQWRPR�H�VHJQDOH�GHOOR
VWDWR� GL� LUULWD]LRQH� GHO� SDUODQWH� QHL� FRQIURQWL� GHO
GHVWLQDWDULR�

$�SURSRVLWR�GL�TXHVWD� WLSRORJLD��%�KOHU�RVVHUYD�FKH�
DG� HV��� QHO� FRPDQGR� PLOLWDUH� ,Q� PDUFLD�� OD� IXQ]LRQH
VLPEROLFD� �� TXHOOD� GHO� FRGLFH� OLQJXD� �� q� ULGRWWD� DO
PLQLPR� �WDQW¤q�� DJJLXQJLDPR� QRL�� FKH� SXy� ULGXUVL� DO
FRPDQGR� 0DUVFK���� VHQ]D� DOFXQ� ULVFKLR� GL� IUDLQWHQ-

GLPHQWR��0DOPEHUJ�������������
&KH� OD� IXQ]LRQH� VLPEROLFD�� LQ� FDVL� FRPH� TXHVWL�� VL

ULGXFD� D� SXUR� LQYROXFUR� VRQRUR� �� WDQWR� SL~� HIILFDFH
TXDQWR� SL~� IRUWL� VRQR� L� WUDWWL� H[WUDOLQJXLVWLFL� FKH
O¤DFFRPSDJQDQR��FRPH�L�WUDWWL�FLQHWLFL��OD�JHVWXDOLWj�H�OD
PLPLFD�� R� VRSUDVHJPHQWDOL� �LO� WRQR� H� LO� YROXPH� GHOOD
YRFH�� �� q� GLPRVWUDWR� GDOOD� QRVWUD� HVSUHVVLRQH�� GRYH� OD
SDUROD�]OX+PâN�q�SULYD�GL� IXQ]LRQH�VHPDQWLFR�VLQWDWWLFD
LQ� TXDQWR� QRQ� IXQJH� GD� DUJRPHQWR� GL� IUDVH�� /¤HVSUHV-
VLRQH� �DUJRPHQWR� GL� IUDVH� R� GL� GLVFRUVR�� EDVWHUHEEH� GD
VROD� D� IDU� FRPSUHQGHUH� FKH� FKL� HVFODPD� �,O� GLDYROR� WL
SUHQGD���QRQ�GLFH�QXOOD�VXO�GLDYROR��QRQ�QH�ID�RJJHWWR�GL
XQD�SUHGLFD]LRQH�GHO�WLSR���,O�GLDYROR�WL�VWD�WHQWDQGR����,O
GLDYROR�q�LQJLXVWR����'RYH�WL�SRUWD�LO�GLDYROR"���6XO�SLDQR
VHPDQWLFR�� GXQTXH�� O¤HVSUHVVLRQH� LQJLXULRVD� q� SULYD� GL
VLJQLILFDWR� OLQJXLVWLFDPHQWH� VWUXWWXUDWR�� H� VX� TXHOOR
VLQWDWWLFR�ULIOHWWH�XQLFDPHQWH�OD�FDWHJRULD�(��HVSUHVVLRQH��
LO�FXL�FRQWHQXWR��LQJLXULD��SHUWLHQH�DOOD�SUDJPDWLFD��VXJ-

JHUHQGR�XQ¤HTXLYDOHQ]D�WUD�O¤LQYHWWLYD�H��VXSSRQLDPR��LO
ODQFLR�GL�XQD�SLHWUD�FRQWUR�O¤DYYHUVDULR�

/¤DVVHQ]D�GL� VWUXWWXUD]LRQH�VHPDQWLFD�FRPSRUWD� LQH-

YLWDELOPHQWH�TXHOOD�VLQWDWWLFD��LO�FKH�ID�GL�TXHVWD�HVSUHV-
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VLRQH�XQD�QRQ�IUDVH��(VVD�LQIDWWL�SUHVHQWD�XQ�HOHPHQWR�GL
GHEROH]]D�FKH�FRQGL]LRQD�O¤LQWHUR�FRVWUXWWR�

&RPH�DEELDPR�GLPRVWUDWR� DOWURYH� �6SLQR]]L�0RQDL�
������ ��������� O¤HOHPHQWR� GL� GHEROH]]D� q� GDWR� GDO
YRFDWLYR�H�GDO� VXR�SHQGDQW��� LO�PRGR� LPSHUDWLYR���HQ-

WUDPEL�UDYYLVDELOL�QHOO¤HVSUHVVLRQH�]OX+PâN�Wv�ER���
Gv�
,O�YRFDWLYR��LQYHUR��QHXWUDOL]]D�OD�FDWHJRULD�GHO�FDVR�

VYXRWDQGR�LO�QRPH�GHOOD�IXQ]LRQH�VLQWDWWLFD�FKH�JOL�VSHW-
WHUHEEH� VH� IRVVH� FRVWLWXHQWH� GL� IUDVH� �61��� 1H� DEELDPR
XQD� FRQIHUPD� GDOOD� SURYD� GL� FRPPXWD]LRQH� LQWURGRWWD
TXL�GL�VHJXLWR��GRYH�OD�SDUROD�]OX+PâN�FRPSDUH�QHOOH�WUH
FRSSLH� GD� QRL� LGHDWH� D� WLWROR� HVHPSOLILFDWLYR� H� ULDV-
VXQWLYR�GL�TXDQWR�GHWWR�

3529$�',�&20087$=,21(�'(//(�3$52/(�KXGrû
�]OX+GvM�YV�]OX+PãN�1(//$�0(7$/,1*8$���D��E��
1(//$�35$*0$7,&$���D��E��(�1(//$� /,1*8$¡

��D��E�

�D� KXGrû�]OX+GvM� Wp� QX� VX� EHVLpGH� �GLDYROR�PDOLJQR
VRQR�SDUROH���KXGLß�]ORGHM�WR�VWD�EHVHGL�

�E� ]OX+PâN� Wp� QD� EHVLpGD� �GLDYROR� q� XQD� SD-

UROD���]ORPHN�WR�MH�EHVHGD�
�D� KXGtý�]OX+GvM� Wv� ER���
Gv� �LO� GLDYROR�LO� PDOLJQR� WL

SUHQGD���QDM�WH�KXGLá�Y]DPH�
�E� ]OX+PäN� Wv� ER���
Gv� �LO� GLDYROR� WL� SUHQGD���QDM� WH

KXGLá�Y]DPH�
�D� KXGtý�]OX+GvM�PH� MH� �X

Ù
DUtX
Ù
� �LO� GLDYROR�LO�PDOLJQR

PL�KD�SDUODWR���KXGLá�]ORGHM�PL�MH�JRYRULO�
�E� ]OX+PäN� PH� MH� �X

Ù
DUtX
Ù
� �LO� GLDYROR� PL� KD� SDU-

ODWR���KXGLá�PL�MH�JRYRULO�

5LFDSLWRODQGR��OD�IXQ]LRQH�HVFOXVLYD�GL�LQJLXULD�SULYD
OD�SDUROD�]OX+PâN� GHOOD�SRVVLELOLWj�GL� IXQJHUH�GD�61�� D
GLIIHUHQ]D�GHOOH�DOWUH�GXH��KXGrû�H�]OX+GvM�� LQGLFDWH�GDO-
O¤LQIRUPDWRUH�GL�%DXGRXLQ�FRPH�VXRL�HTXLYDOHQWL�

/D�SULPD�FRSSLD�GL�HVHPSL�ULJXDUGD�O¤XVR�PHWDOLQJXL�
VWLFR� GHOOH� WUH� SDUROH�� &RPH� VL� SXy� QRWDUH�� OD� SDUROD
]OX+PâN� FRPH�RJJHWWR�DUJRPHQWR�GL�PHWDGLVFRUVR� £IXQ�
]LRQD¤� DO� SDUL� GHOOH� DOWUH� GXH�� ,O�PHWDGLVFRUVR� ULHVFH� D
GDUOH�TXHOOR�VWDWXWR�GL�61��FLRq�GL�QRPH��FKH� LO�GLVFRUVR
£QRUPDOH¤� �� HVHPSOLILFDWR� QHOOD� WHU]D� FRSSLD� �� QRQ� OH
GDYD�

'DO� SXQWR� GL� YLVWD� GHOOD� FDWHJRULD� FDVR�� FKH� QHOOR
VORYHQR�SHU� LO�QRPLQDWLYR�GHL�PDVFKLOL� LQ�FRQVRQDQWH�q
UDSSUHVHQWDWD�GDOOD�PDUFD�]HUR��SRVVLDPR�RVVHUYDUH�FKH
HVVD� IXQ]LRQD� VHPSUH� H� FRPXQTXH� QHOOD� OLQJXD� IDWWD
RJJHWWR�GHOOD�PHWDOLQJXDD�� IXQ]LRQD�D� OLYHOOR�GL� £OLQJXD¤
QHOO¤HVHPSLR� �D�� QRQ� IXQ]LRQD� QHOOD� VHFRQGD� FRSSLD�
GRYH� WXWWL� L� WHUPLQL� ��KXGrû�� ]OX+GvM� H� ]OX+PâN� �� VRQR
SULYL�GHO�PRUIHPD�]HUR� LQ� TXDQWR� GRWDWL� GHOOR� £SVHXGR-

FDVR¤� YRFDWLYR�� LQ� UHDOWj� LQHVLVWHQWH��&KH�FLy� VLD� YHUR�q

FRQIHUPDWR� GDO� GLYHUVR� FRPSRUWDPHQWR� VLQWDWWLFR� GHJOL
HVHPSL� �E� H� �E�� GRYH� OD� IRUPD� ]OX+PâN� ULVXOWD� JUDP-

PDWLFDOH�VROR�VH�SULYD�GL�FDVR�DO�SDUL�GHOOH�IRUPH�LQ��D�
PHQWUH�ULVXOWD�DJUDPPDWLFDOH�LQ��E�SURSULR�SHUFKp�SULYD
GL�FDVR��GDWD�OD�UHVWUL]LRQH�G¤XVR�

,O� GLYHUVR� FRPSRUWDPHQWR� VLQWDWWLFR� GHOOH� GXH� WLSR-

ORJLH�FUHD�WUD�ORUR�XQ�UDSSRUWR�GL�RSSRVL]LRQH�LQYHUVD��LQ
TXDQWR� OH� SDUROH� KXGrû� H� ]OX+GvM�� DSSDUWHQHQWL� SHU
FRVWLWX]LRQH�DOOD�FDWHJRULD�VLQWDWWLFD�GHO�QRPH��QHXWUDOL]-

]DQR�LO�FDVR�VH�WUDVIHULWH�VXO�SLDQR�SUDJPDWLFR��PHQWUH�OD
SDUROD� ]OX+PâN�� QRQ�QRPH� SHU� FRVWLWX]LRQH� LQ� TXDQWR
DSSDUWHQHQWH�DOOD�SUDJPDWLFD��GLYHQWD�QRPH�VH�WUDVIHULWD
VXO�SLDQR�PHWDOLQJXLVWLFR�

8QD� GLIIHUHQ]D� FRVu� SURIRQGD� WUD� OH� GXH� WLSRORJLH� q
VWDWD�FROWD�LQ�SLHQR�GDOO¤RVFXUR�DELWDQWH�GHOOD�9DO�7RUUH�
FKH��PHQWUH� LOOXVWUDYD� OH� WUH� SDUROH�� H� GXQTXH� XVDYD� LO
PHWDOLQJXDJJLR�� OH� VHQWLYD� HTXLYDOHQWL� SHUFKp�� SDUODQ-

GRQH��OH�DYHYD�UHVH�WDOL�VLD�GDO�SXQWR�GL�YLVWD�VHPDQWLFR
�WXWWH�HVSULPRQR� OD�QR]LRQH� �GLDYROR���� VLD�GDO�SXQWR�GL
YLVWD� VLQWDWWLFR� �VRQR� WXWWL� 66�11��� H� LQYHFH� GLVWLQJXHYD
]OX+PâN�GDOOH�DOWUH�GXH�VXOOD�EDVH�GHO�ORUR�ULVSHWWLYR�XVR
QHOOD� OLQJXD�� RSHUDQGR� XQD� GLVWLQ]LRQH� GL� OLYHOOR� SUR-

IRQGR�
,QWHUURPSLDPR� TXL� O¤DQDOLVL� WXWW¤DOWUR� FKH� HVDXULHQWH

GL�TXHVWR�FRPSOHVVR� IHQRPHQR��(VVD� LQIDWWL� WUDODVFLD�XQ
DVSHWWR� GL� HVWUHPR� LQWHUHVVH� SHU� JOL� VWXGL� VHPLRWLFL� �
VSHFLH�SHU� TXHOOL� GHOOD� VFXROD� VRYLHWLFD� ��� DOOD� OXFH� GHL
TXDOL� O¤HVSUHVVLRQH� LQJLXULRVD� WURYHUHEEH� XQD� VSLHJD-

]LRQH� XOWHULRUH�� DVVDL� VXJJHVWLYD�� FKH� FL� ULVHUYLDPR� GL
DIIURQWDUH�LQ�DOWUD�RFFDVLRQH�

&¤q�XQ�XOWLPR�IHQRPHQR�FKH�SXy�GLUFL�TXDOFRVD�VXOOD
FRVFLHQ]D�OLQJXLVWLFD�GHO�SDUODQWH��HG�q�OD�IRUPD�VâER���
 M&�
FKH�%XGRXLQ�WUDGXFH�FRQ��GXELWR��WHPR��ULWHQJR��FUHGR��
H� FKH� LO� SDUODQWH� VRWWROLQHD� HVVHUH� XQ¤XQLFD� SDUROD� �WR
QLn��NXM�GQh�EHVLH���
GD��

6DSSLDPR� FKH� QHO� GLDVLVWHPD� VORYHQR� LO� SURFOLWLFR
ULIOHVVLYR� q� VHSDUDWR� GDO� YHUER�� SHU� FXL� OD� IRUPD� DWWHVD
VDUHEEH�VWDWD�Vâ�ER���
 M&�VHFRQGR�VOQ��VH�ERMLP�

&RPH�VSLHJDUH��DOORUD�� OD�XQLYHUED]LRQH�RSHUDWD�GDO
SDUODQWH"

(YLGHQWHPHQWH�OD�VXD�VHQVLELOLWj�OLQJXLVWLFD�JOL� ID�SHU�
FHSLUH� FRPH� XQLWDULR� XQ� VLJQLILFDWR� FKH� OD� JUDPPDWLFD
VORYHQD�ILVVDWDVL�VWRULFDPHQWH�GLVWULEXLVFH�VX�GXH�HOHPHQ�
WL�� GLYHUVDPHQWH� GDO� UXVVR�� FKH� XQLVFH� LO� SURQRPLQDOH
ULIOHVVLYR��XQ�WHPSR�HQFOLWLFR��DOOD�IRUPD�YHUEDOH��ERMXV¢��

,O� VLJQLILFDWR� XQLWDULR� FROWR� GDO� SDUODQWH� q� TXHOOR� WL-
SLFR� GHL� YHUEL� GHWWL� £GL� FUHGHQ]D¤�� FKH� ULIOHWWRQR� XQR
VWDWR� GHO� VRJJHWWR�� DQWLFDPHQWH� HVSUHVVR� PHGLDQWH� OD
IRUPD� PHGLDOH�� GLVWLQWD� GD� TXHOOD� DWWLYD� VROR� SHU� OD
GHVLQHQ]D�� ,O�PHGLDOH� VYLOXSSD�YROHQWLHUL� OD� GLDWHVL� SDV-
VLYD�� FKH� WXWWDYLD� QHOOH� OLQJXH� VODYH� VL� FUHD� DXWRQRPD-

PHQWH��FRQ�O¤DJJLXQWD�GHO�SURQRPH�ULIOHVVLYR�DOOH� IRUPH

�� )A� @A@QVEKJE� OQH� ?KILKNP=IAJPK� OEJP=PPE?K� @AH� RK?=PERK� OKJK� OP=PA� PN=PPA� @=� QJ�EJ@=CEJA� OQH� LNKJKIA� LANOKJ=HA� �EK�� REOPK� EJ� KL�
LKOEVEKJA�=H��PQ��@AHHA�AOLNAOOEKJE�RK?=PERA�A�OEI�
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YHUEDOL� �3LVDQL�� ������ ������ /D� IRUPD� DWWHVWDWD� QHO� GLD-
OHWWR�GHO�7RUUH� DSSDUWLHQH� DG�XQ�YHUER�SVHXGR�SDVVLYR�
RVVLD� DG� XQ� ULIOHVVLYR� SURQRPLQDOH� �GHWWR� DQFKH� LQH-

UHQWHPHQWH�ULIOHVVLYR���DYHQWH�IXQ]LRQH�PHGLDOH�
1HO� TXDGUR� GHOO¤RSSRVL]LRQH� FRQVFLR�LQFRQVFLR�

GREELDPR� LPSXWDUH� OD� XQLYHUED]LRQH� DO� IDWWRUH� LQFRQ-

VFLR� SHU� L�PRWLYL� LOOXVWUDWL�� YDOH� D� GLUH� LO� VHQVR� XQLWDULR
GHOO¤HVSUHVVLRQH�YHUEDOH��WDQWR�SL~�FKH�HVVR�WUDOXFH�QHOOD
IRUPD�QRQ� ULIOHVVLYD�GHJOL� HTXLYDOHQWL� LWDOLDQL� HQXPHUDWL
GD� %DXGRXLQ� VRWWR� SUREDELOH� GHWWDWXUD� GHOO¤LQIRUPDWRUH
�GXELWR��WHPR��ULWHQJR��FUHGR���/¤HTXLYDOHQ]D�VWDELOLWD�GDO
SDUODQWH� ELOLQJXH� SXy� DYHU� FRQFRUVR� DO� SURFHVVR� GL

IXVLRQH�GHL�GXH�FRPSRQHQWL�YHUEDOL�GL�PDWULFH�VORYHQD�
7HQLDPR�SUHVHQWH��WXWWDYLD��FKH�SDUODUH�GL�XQLYHUED]LRQH
KD�VHQVR�VRODPHQWH�QHOO¤RWWLFD�GHOOD�JUDPPDWLFD�VWRULFR�
QRUPDWLYD��SHU� O¤LQIRUPDWRUH� OD� IRUPD�VâER���
 M&�q�XQ�GDWR
DFTXLVLWR��(�VH�DYYHUWH�LO�ELVRJQR�GL�SUHFLVDUH�FKH�TXHOOD
q�XQD�VROD�SDUROD��OR�ID�FRQ�RJQL�YHURVLPLJOLDQ]D�SHUFKp
ULFKLHVWRQH�GD�%DXGRXLQ��GDWD�OD�YRFH�LQXVLWDWD�

$� FKLXVXUD� GL� GLVFRUVR� SRVVLDPR� FRQVWDWDUH� FRPH
O¤DSSOLFD]LRQH� GHO� SHQVLHUR� GL� %DXGRXLQ� DL� GDWL� GD� OXL
VWHVVR�UDFFROWL�LQ�DUHD�PLVWLOLQJXH�YHQJD�D�FRQIHUPDUH�OD
RSSRUWXQLWj�GL�RSHUD]LRQL�GL�TXHVWR�JHQHUH�DL� ILQL�GHOOD
OLQJXLVWLFD�JHQHUDOH�

-(=,.,�9�67,.8�9�=$9(67,�*2925&(9��8325$%$�7(25,à1(*$�02'(/$�-$1$
%$8'28,1$�'(�&2857(1$<$

/LOLDQD�63,12==,�021$,
8QLYHU]D�Y�9LGPX��0HGQDURGQR�VUHGLÊáH�]D�YHáMH]LáQRVW�� ,7�������8GLQH��YLD�0D]]LQL��

H�PDLO��OLOLDQD�VSLQR]]L#DOLFH�LW

329=(7(.

6SORÈQR� ]QDQR� MH�� GD� VORYHQVND� GLDOHNWRORJLMD� Y� -DQX� %DXGRXLQX� GH� &RXUWHQD\X� YLGL� VYRMHJD� QDMYSOLYQHMÈHJD
XWHPHOMLWHOMD��3RPHPEQRVW�QMHJRYHJD�GHOD�QD� WHP�SRGURßMX�SURXßHYDQMD�SD�QH� L]YLUD�]JROM� L]� QMHJRYLK� SLRQLUVNLK
SXEOLNDFLM��NL�VR�VH�RVUHGRWRßLOH�QD�JRYRUH�%RKLQMD���������5H]LMH�������������������LQ��������&HUNQHJD��������LQ
7HUVNH�GROLQH���������DPSDN�WXGL�L]�REVHÊQH�]DSXÈßLQH�URNRSLVRY��NL�MLK�MH�]EUDO�V�SRGURßMD�QD�VWLNX�PHG�URPDQVNLP
LQ�VORYDQVNLP�VYHWRP�LQ�NL�MLK�VHGDM�KUDQL�5XVND�DNDGHPLMD�]QDQRVWL�Y�6DQNW�3HWHUEXUJX�

*UH�]D�HGLQVWYHQR�WRYUVWQR�JUDGLYR��NDWHUHJD�YHßML�GHO�ÈH�ßDND��GD�JD�ERGR�XUHGLOL�LQ�REMDYLOL�
9�SULVSHYNX�ERPR� L]� FHORWQHJD� OHNVLNRORÈNHJD�PDWHULDOD�� NL� JD� MH�%DXGRXLQ� SULSUDYLO� ]D� 6ORYDU� QDUHßMD� 7HUVNH

GROLQH�� L]SRVWDYLOL� QHNDM� MH]LNRYQLK� IUDJPHQWRY�� NL� RGUDÊDMR� JODYQH� VPHUQLFH� QMHJRYH�PLVOL�� /H�WH� VPR� SRY]HOL� LQ
SUHGVWDYLOL�QDMSUHM�VNR]L�WUL�%DXGRXLQRYH�SURJUDPVNH�WUGLWYH�R�]QDQVWYHQL�YUHGQRVWL�QDUHßQLK�VORYDUMHY��QDWR�SD�ÈH�Y
ÈLUÈHP�RNYLUX�WHRUHWLßQLK�SUHPLV��NL�WH�WUGLWYH�DUJXPHQWLUDMR�

=DPLVHO�R�W��L��VORYDUMLK�QRYH�JHQHUDFLMH�EL�]DJRWRYR�VSURÊLOD�ÊLYDKQR�UD]SUDYR�PHG�QDMSRPHPEQHMÈLPL�XßHQMDNL
QMHJRYHJD�ßDVD��NRW�GRND]XMHWD�WRßNL����LQ�����SUHGORJD��NL�JD�MH�OHWD������SRVODO�8QLYHU]L�Y�6DQNW�3HWHUEXUJX�]D�SUYL
NRQJUHV�VODYLVWRY��QDSRYHGDQHP�]D�OHWR�NDVQHMH��ßH�QH�EL�PHG�WHP�ßDVRP�L]EUXKQLOD�UXVNR�MDSRQVND�YRMQD�

2PHQMHQL� WRßNL�� YNOMXßHQL� Y� SURJUDP�NRQJUHVD�� NL� JD� QD]DGQMH� QLVR�PRJOL� RUJDQL]LUDWL�� VWD� ELOL� QDVORYOMHQL� ¡¡2
XSRUDEL� OHNVLNRJUDIVNHJD� PDWHULDOD� ]D� GRJQDQMD� Y� VSORÈQL� OLQJYLVWLNL� LQ� SVLKRORJLML� WHU� ]D� ]JRGRYLQVNR�NXOWXUQH
GHGXNFLMH¢¢�WHU�¡¡=ELUDQMH�OHNVLNDOQHJD�JUDGLYD�]D�SRWUHEH�SUHXßHYDQMD�VORYQLßQHJD�YUVWQHJD�UHGD¢¢��1HNDM�OHW�NDVQHMH�
OHWD�������NR�VH�MH�VSUDÈHYDO�R�QDORJDK�MH]LNRVORYMD�����VWROHWMD��MH�%DXGRXLQ�QDSRYHGDO��GD�¡¡>VH�ERGR@�UD]LVNRYDQMD
QDUHßLM�R]��UD]LVNDYH�R�YVHK�UD]OLßLFDK�QHNHJD�GRORßHQHJD�MH]LNRYQHJD�SRGURßMD�YHGQR�EROM�L]SRSROQMHYDOH�LQ�WDNR
QXGLOH� YHGQR� YHß� PDWHULDOD� ]D� GRJQDQMD� QD� SRGURßMX� VSORÈQH� OLQJYLVWLNH�� SD� WXGL� QD� SRGURßMX� RGQRVRY� PHG
UD]OLßQLPL�OMXGVWYL�LQ�QMLKRYLK�PHGVHERMQLK�YSOLYRY¢¢�

1DMYDÊQHMÈH�WRßNH�MH]LNRYQH�PLVOL�%DXGRXLQD�VR�QDVOHGQMH�
��HQRMH]LNRYQH�VNXSQRVWL�QH�REVWDMDMR��WXGL�RVHEQR�MH]LNRYQR�NRPSHWHQFR�]D]QDPXMHMR�MH]LNRYQH�PHÈDQLFH�
��MH]LNRYQD�PHÈDQLFD�MH�RGYLVQD�RG�GUXÊEHQHJD�]QDßDMD�ßORYHND�LQ�SUHGVWDYOMD�WHPHOM�MH]LNRYQHJD�UD]YRMD�
��SURFHV�VSUHPLQMDQMD�WHÊL�N�SRHQRVWDYOMDQMX�VLVWHPRY�
��MH]LN�MH�Y�PHGVHERMQL�RGYLVQRVWL�]�ORJLßQR�LQ�SVLKRORÈNR�IXQNFLMR��GUXJD�MH�VLFHU�GDOHß�EROM�NRPSOHNVQD�RG�SUYH�

D�VH�SRYH]XMH�]�]QDQVWYHQLPL�PHWRGDPL�
��JRYRUFL�LPDMR�SULURMHQ�VPLVHO�]D�MH]LN��NL�MLP�RPRJRßD�SUHSR]QDYDWL�DYWHQWLßQH�MH]LNRYQH�NDWHJRULMH��WLVWH��NL�VR

VL�MLK�]DPLVOLOL�WHRUHWLNL��SD�VR�SRSROQRPD�DEVWUDNWQH�
�� GLUHNWQR� L]SULßHYDQMH� UD]OLßLF� Y� PHGVHERMQHP� VWLNX�� NL� VR� EUH]� NRGLILNDFLM� LQ� QRUPDWLYQLK� SRVUHGRYDQM�

SUHGVWDYOMDMR�RSWLPDOQR�RVQRYR�]D�GHGXNFLMH�VSORÈQH�OLQJYLVWLNH�

.OMXÞQH�EHVHGH���*ORVDULM�WHUVNHJD�QDUHáMD��%DXGRXLQD�GH�&RXUWHQD\D��PHGMH]LNRYQL�SRMDYL



$11$/(6�©�6HU��KLVW��VRFLRO��©����©������©��

/LOLDQD�63,12==,�021$,��/,1*8(�,1�&217$772�1(//$�&26&,(1=$�'(,�3$5/$17,��81
33/,&$=,21(�'(/�02'(//2�7(25,&2�������������

���

%,%/,2*5$),$

%DXGRXLQ�GH�&RXUWHQD\��-����������1HNRWRU\H�REÊáLH�]D-

PHáDQLMD� R� MD]\NRYHGHQLL� L� MD]\NH�� ËXUQDO�0LQLVWHUVWYD
1DURGQRJR� 3URVYHÊáHQLMD� ����� 6DQNW�3HWHUEXUJ�� ����
�����SDU]LDOPHQWH�WUDGRWWR�LQ�'L�6DOYR�����������������
%DXGRXLQ� GH� &RXUWHQD\�� -�� �������� 1HVNRO
NR� VOXáDHY
SVLFKLáHVNL�PRUIRORJLáHVNDJR� XSRGREOHQLMD� LOL� XRGQR-

REUDÌHQLMD� Y� WHUVNR�VODYMDQVNLFK� JRYRUDFK� VHYHUR�YR-

VWRáQRM� ,WDOLL� �3RVYMDÊáDHWVMD�9ODG�� ,YDQ�� /DPDQVNRPX�N
HJR� ���OHWQHPX� MXELOHMX��� ,25-D6� �� ,]YHVWLMD�2WGHOHQLMD
UXVVNRJR�MD]\ND�L�VORYHVQRVWL� LPS��;����6DQNW�3HWHUEXUJ�
$NDGHPLL�1DXN����������
%DXGRXLQ� GH� &RXUWHQD\�� -�� �������� 2� VPHÊDQQRP
FKDUDNWHUH� YVHFK� MD]\NRY�� ËXUQDO� 0LQLVWHUVWYD� 1DURG-

QRJR�3URVYHÊáHQLMD������6DQNW�3HWHUEXUJ��������
%DXGRXLQ�GH�&RXUWHQD\�� -�� �����E���3HUY\M� V

H]G� VODY-

MDQVNLFK�ILORORJRY�L�LVWRULNRY��,��0DWHULDO\�SR�RUJDQL]DFLL
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