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'HOOH�WUH�YDULHWi�VORYHQH�SDUODWH�QHOOD�FRVLGGHWWD�6ODYLD�YHQHWD�R�IULXODQD��TXHOOD�GHOOD�9DO�7RUUH�ULVXOWD�HVVHUH�OD
SL|�LQWHUHVVDQWH�SHU�OR�VWXGLR�GHO�PXWDPHQWR� OLQJXLVWLFR�GD�FRQWDWWR��GDO�PRPHQWR�FKH�SL|�GL�RJQL�DOWUD�SUHVHQWD� L
VHJQL�GHOO
LQIOXVVR�URPDQ]R��VSHFLH�GL�TXHOOR�IULXODQR��GRYXWR�DG�XQD�VHFRODUH�LQWHUD]LRQH�WUD�L�GXH�VLVWHPL�

/
DQDOLVL� GL� DOFXQL� IDWWL� SDUWLFRODUPHQWH� LQGLFDWLYL� GHOOH� FRQVHJXHQ]H� GHULYDQWL� GDOOD� FRQWLJXLWi� URPDQ]R�VODYD
PXRYHUi�GDOOH�WUDVFUL]LRQL�HVHJXLWH�VXO�WHUUHQR�ROWUH�XQ�VHFROR�ID�GD�-DQ�%DXGRXLQ�GH�&RXUWHQD\��FKH�OH�KD�LQ�SDUWH
GHVWLQDWH�DO�*ORVVDULR�GHO�GLDOHWWR�GHO�7RUUH�

3DUROH�FKLDYH��'LDOHWWR�VORYHQR�GHO�7RUUH��WHUVNR���WHVWL�GLDOHWWDOL�UHJLVWUDWL�GD�-DQ�%DXGRXLQ�GH�&RXUWHQD\��PXWDPHQWR
OLQJXLVWLFR�SHU�FRQWDWWR
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2I�WKH�WKUHH�YDULHWLHV�RI�6ORYHQH�VSRNHQ�LQ�WKH�VR�FDOOHG�9HQHWLF�RU�)ULXOLDQ�6ORYHQLD��WKH�RQH�RI�WKH�XSSHU�7RUUH
YDOOH\��9DO�7RUUH��WXUQV�RXW�WR�EH�WKH�PRVW�LQWHUHVWLQJ�IRU�WKH�VWXG\�RI�FRQWDFW�LQGXFHG�OLQJXLVWLF�FKDQJH�DV�LW�VKRZV��
PRUH� FOHDUO\� WKDQ� WKH� RWKHU� WZR� �� VLJQV� RI� 5RPDQFH� LQIOXHQFH�� HVSHFLDOO\� )ULXOLDQ�� GXH� WR� DQ� DJH�ROG� LQWHUDFWLRQ
EHWZHHQ�WKHVH�WZR�V\VWHPV�

7KH�DQDO\VLV�RI�VRPH�SDUWLFXODUO\� UHYHDOLQJ� IDFWV�DERXW� WKH�FRQVHTXHQFHV�GHULYLQJ� IURP� WKH�FRQWLJXLW\�EHWZHHQ
5RPDQLF�DQG�6ODYLF�ODQJXDJHV�ZLOO�EH�EDVHG�RQ�WUDQVFULSWLRQV�FDUULHG�RXW�LQ�WKH�ILHOG�PRUH�WKDQ�D�FHQWXU\�DJR�E\�-DQ
%DXGRXLQ� GH� &RXUWHQD\�� ZKR� LQFOXGHG� WKHP� LQ� KLV� *ORVVDULR� GHO� GLDOHWWR� GHO� 7RUUH� �*ORVVDU\� RI� WKH� 9DO� 7RUUH
'LDOHFW��

.H\�ZRUGV��6ORYHQH�GLDOHFW�RI�WKH�9DO�7RUUH��GLDOHFW�WH[WV�ZULWWHQ�GRZQ�E\�-DQ�%DXGRXLQ�GH�&RXUWHQD\��FRQWDFW�
LQGXFHG�OLQJXLVWLF�FKDQJH
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3HU�%DXGRXLQ�>GH�&RXUWHQD\@�LO�IDWWR�FKH�GXH�SDUODQWL
XVLQR�R�PHQR�XQ�FRGLFH�FRQGLYLVR�QRQ�LQFLGH�VXOOH�OHJJL
JHQHUDOL�GHOO¤HYROX]LRQH�OLQJXLVWLFD��PD�QH�ULIOHWWH�XQLFD�
PHQWH� XQ� GLYHUVR� SRWHQ]LDOH�� FKH� VL� WUDPXWD�� VWRULFD�
PHQWH�� 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� VWRULFKH�� WHQGHUj� D� LQGHEROLUH� XQ� VLVWHPD
FRPSOHVVR� D� IDYRUH� 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�GHFOLQD]LRQH�QRPLQDOH��D� IURQWH�GL�VLVWHPL
DQDOLWLFL�FRPH�LO�IULXODQR��LO�YHQHWR�R�O¤LWDOLDQR���6SLQR]]L
0RQDL�������������

,� SXQWL� GHO� SDVVR�FLWDWR� ULOHYDQWL� SHU� LO� GLVFRUVR� FKH
LQWHQGLDPR�VYLOXSSDUH��ULJXDUGDQR����OD�XQLYHUVDOLWj�GHO�
OH� OHJJL� FKH� SUHVLHGRQR� DOO
HYROX]LRQH� OLQJXLVWLFD� WRXW
FRXUW����� O
LQFLGHQ]D�GHO� IDWWRUH� WLSRORJLFR�VXOOD�GLUH]LR�
QH� H� L� WHPSL� GHO�PXWDPHQWR� OLQJXLVWLFR� VRWWHVR� DOO
HYR�
OX]LRQH�����OD�XQLGLUH]LRQDOLWj�GHO�PXWDPHQWR�LQ�TXDQWR
PLUDQWH�DOOD�VHPSOLILFD]LRQH�GHL�VLVWHPL�

/D�YDULHWj�UHJLVWUDWD�GD�%DXGRXLQ�H�SDUODWD�WXWWRUD��VH
SXUH� LQ� PRGL� H� PLVXUD� DVVDL� GLYHUVL�� UDSSUHVHQWD� XQD
EDVH� LGHDOH� SHU� VDJJLDUH� OD� WHQXWD� GHL� SULQFLSL� DSSHQD
ULFRUGDWL�� GDWR� FKH� VL� RSSRQH� WLSRORJLFDPHQWH� FRPH
VLVWHPD� VLQWHWLFR� DOOH� IRUPH� DQDOLWLFKH� GHO� YLFLQR� UR�
PDQ]R� H� G
DOWUD� SDUWH�� ULVSHWWR� DOOH� GXH�YDULHWj� VORYHQH
ILQLWLPH� �� LO� UHVLDQR� H� LO� GLDOHWWR� GHOOD� 9DO� 1DWLVRQH� ��
SRUWD�L�VHJQL�GL�XQ�LQWDFFR�URPDQ]R�SL~�YLUXOHQWR��FRPH
EHQH�KD�QRWDWR�3HOOHJULQL������������������������

6HQ]D� YROHUFL� GLOXQJDUH� VXOOH� FDXVH� GL� XQD� WDOH
GLIIHUHQ]D� �� LVRODPHQWR� JHRJUDILFR� GHOOD� 9DO� 5HVLD�� ID�
FLOLWj� GL� FRPXQLFD]LRQH� FRQ� JOL� VORYHQL� G
ROWUH� FRQILQH
SHU� JOL� DELWDQWL� GHOOD� 9DO� 1DWLVRQH� �� ULFRUGHUHPR� FKH�
JUD]LH�DG�HVVD�� LO�GLDOHWWR�GHO�7RUUH� �G
RUD� LQ�SRL� WHUVNR�
KD�DWWLUDWR�LQ�WHPSL�UHODWLYDPHQWH�UHFHQWL�O
DWWHQ]LRQH�GL
VSHFLDOLVWL� DWWHQWL� DL� IHQRPHQL� GL� PXWDPHQWR�� WUD� FXL
*LXVHSSH� )UDQFHVFDWR� �������� $QQD� *LDFDORQH� 5DPDW
�������H�$OEHUWR�=DPERQL��������

%DXGRXLQ�VWHVVR��G¤DOWURQGH��SHU�OH�VXH�ULIOHVVLRQL�VXO

WHPD��DYHYD�VFHOWR�SURSULR�LO�GLDOHWWR�LQ�SDUROD��TXDQGR�
VXELWR�GRSR�DYHU�GDWR�DOOH�VWDPSH�LO�VHFRQGR�YROXPH�GHL
VXRL�0DWHULDOL� �%DGRXLQ� GH� &RXUWHQD\�� ������� KD� SXE�
EOLFDWR�XQ�OXQJR�H�FLUFRVWDQ]LDWR�ODYRUR�VX�DOFXQL�IHQR�
PHQL�GL�LQWHUIHUHQ]D�URPDQ]R�VODYD��%DGRXLQ�GH�&RXUWH�
QD\��������ULVFRQWUDWL�QHOOH�SDUODWH�VORYHQH�GHO�7RUUH��LQ
SDUWLFRODUH� LO� IHQRPHQR� YLVWRVR� FKH� UHJLVWUD� O¤DFFRJOL�
PHQWR�GD�SDUWH�GHO�WHUVNR�GHO�SURQRPH�VRJJHWWR��SUR�FOL�
WLFR� WLSLFR�GHO� IULXODQR��FKH�SHU� LW� �LR��VRQR�Gj� OD� IRUPD
IUO��MR��R�VRL��ULIOHVVD�QHO� WHUVNR� �MD�� ML�VDQ� �VOQ� �MD]��VHP��
'LUHPR� VXELWR� FKH�� QHO� FODVVLILFDUH� LO� FOLWLFR� VRJJHWWR
FRPH� SUHILVVR� PRUIRORJLFR� VRVWLWXWLYR� GHOOD� GHVLQHQ]D�
%DXGRXLQ� LVFULYH� LO� IHQRPHQR� QHO� SULQFLSLR� XQLYHUVDOH
GHOOD� FLFOLFLWj� GHL� SURFHVVL� GL� 
FHQWUDOL]]D]LRQH
� H� 
GH�
FHQWUDOL]]D]LRQH
�GHOOH�VWUXWWXUH�OLQJXLVWLFKH��GDWR�FKH� LO
FOLWLFR� VRJJHWWR� VHJQD� LO� SDVVDJJLR� GD� VWUXWWXUH� IOHVVL�
YH�VLQWHWLFKH��R�FHQWUDOL]]DWH��VHFRQGR�OD�VXD�WHUPLQROR�
JLD�� D� TXHOOH� SUHILVVXDOL�DQDOLWLFKH� �GHFHQWUDOL]]DWH��� LO
WHUVNR� WHVWLPRQLHUHEEH�O
DYYLR�GL�TXHOOR�VWHVVR�SURFHVVR
GL� VHPSOLILFD]LRQH� FKH� KD� LQWHUHVVDWR� LQ� PLVXUD� PDV�
VLFFLD�LO�PDFURVLVWHPD�URPDQ]R��

&RP
q� ULVDSXWR�� LO� FRQFHWWR� GL� VHPSOLILFD]LRQH� DS�
SOLFDWR� DOOD� OLJXLVWLFD� FRQWHPSOD� OD� FRUULVSRQGHQ]D
ELXQLYRFD� WUD� XQLWj� GL� IXQ]LRQH� H� XQLWj� GL� IRUPD��� 6L
WUDWWD�RUD�GL�YHGHUH�VH� O
DFTXLVL]LRQH�GHL�FOLWLFL�VRJJHWWR
GD�SDUWH�GHO�WHUVNR�SRVVD�LVFULYHUVL�SHU�GDYYHUR���H�VH�Vu�
LQ� TXDOL� WHUPLQL� HVDWWDPHQWH� �� LQ� XQ� SURFHVVR� VHPSOL�
ILFDWRULR� GHOOH� VWUXWWXUH� OLQJXLVWLFKH� FKH� SHUWHQJRQR� DO
VLVWHPD�VORYHQR�

,O� PRWLYR� GHO� TXHVLWR� GHULYD� GDOOD� FLUFRVWDQ]D� FKH
XQD� VWXGLRVD� FRPH� *LDFDORQH� 5DPDW�� WUDWWDQGR� GHL
IHQRPHQL� WLSLFL�GHO� WHUVNR��DEELD� DYYHUWLWR� LO� ELVRJQR�GL
GLVWLQJXHUH� WUD� LQQRYD]LRQL� GRYXWH� D� XQD� WHQGHQ]D
XQLYHUVDOH�H�VROWDQWR�
IDYRULWD
�GD�XQ�PRGHOOR�HVWHUQR��H
LQQRYD]LRQH�YHUD�H�SURSULD��ULFRQGXFLELOH�XQLFDPHQWH�D
WDOH�PRGHOOR�

/
RVVHUYD]LRQH� ULJXDUGDYD� OR� VYLOXSSR� GL� XQ

DUWLFRORLGH
� GHWHUPLQDWLYR�� FKH� ULIOHWWHUHEEH� �� G
LQWHVD
FRQ� DOWUL� VWXGLRVL�� WUD� FXL� %HQDFFKLR� ������� H� 0HUN~
������� ����� FKH� VRWWROLQHDQR� OD� SUHVHQ]D� GL� GHWWR
HOHPHQWR�LQ�WXWWD�O
DUHD�VODYD�H�ULVSHWWLYDPHQWH�VORYHQD��
�O
HVLJHQ]D� GL� GDUH� HVSUHVVLRQH� HVSOLFLWD� DOOD� FDWHJRULD
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GHOOD�GHILQLWH]]D���1HO�FDVR�VSHFLILFR�YDUUHEEH�GXQTXH�LO
SULQFLSLR�PHVVR� LQ� OXFH�GD�%DXGRXLQ�� VHFRQGR�FXL�GXH
VLVWHPL� LQ� FRQWDWWR� DJHYRODQR� H� TXLQGL� DFFHOHUDQR� XQD
WHQGHQ]D�XQLYHUVDOH��0D�FLy�FKH�FRQWD��D�QRVWUR�DYYLVR�
q�LO�IDWWR�FKH�OD�HVWUDSROD]LRQH�GL�XQD�FDWHJRULD���TXHOOD
GHOOD� GHILQLWH]]D� �� VL� WUDGXFH� LQ� XQD� HQWLWj� QXRYD�� GD
FODVVLILFDUH� FRPH� VHJQR� GL� DQDOLWLFLWj� H� TXLQGL� GL
VHPSOLILFD]LRQH�GHO� VLVWHPD��H�QRQ�GL�XQD� VXD� �FRPSOL�
FD]LRQH���FRPH�VRVWHQXWR�GDOOD�*LDFDORQH�5DPDW�������
����� 6HQ]D� FRQWDUH� FKH� XQD� LQQRYD]LRQH� FRVu� RULHQWDWD
SURGXFH� LQHYLWDELOPHQWH� XQD� GLVORFD]LRQH� WLSRORJLFD�
FUHDQGR� LQ� WDO� PRGR� L� SUHVXSSRVWL� SHU� XOWHULRUL� VOLWWD�
PHQWL�
GL�DJJLXVWDPHQWR
�LQ�TXHOOD�VWHVVD�GLUH]LRQH�

&KH� XQD� WDOH� SUHYLVLRQH� VLD� WXWW
DOWUR� FKH� WHRULFD
YLHQH�GLPRVWUDWR�GD�DOFXQL� FDVL� ULOHYDWL� GDL�PDWHULDOL� GL
%DXGRXLQ��GL�FXL�VL�q�GHWWR��PD�FKH�VL�SRVVRQR�FRJOLHUH
DOWUHWWDQWR� EHQH� GDOO
LQWHUDJLUH� TXRWLGLDQR� GHJOL� RGLHUQL
SDUODQWL�GHOO
DUHD�LQ�SDUROD�

6DUj� DOORUD� LO� FDVR� GL� WRUQDUH� DOO
HVHPSLR� LQFHQWUDWR
VXO�FOLWLFR�VRJJHWWR��FKH�FHUFKHUHPR�GL�DPSOLDUH�TXDQWR
EDVWD�DOOD�GLVFXVVLRQH�

6L� GLFHYD�FKH�SHU� LW� �LR�� VRQR� LO� IULXODQR� FRQRVFH� OD
IRUPD� �MR�� R� VRL�� ULIOHVVD� QHO� WHUVNR� �MD�� ML� VDQ� VOQ� �MD]�
VHP��6H�SDVVLDPR�DOOD�IRUPD�GL��VJ��DYUHPR�LW��WX��VHL��
IUO� �WX�� WX� VpV� �� WHUVNR� �WL�� WL� VL� �� VOQ� �WL�� VL�� /H� IRUPH
SURQRPLQDOL� WUD� SDUHQWHVL� VRQR� TXHOOH� WRQLFKH�� FKH� LQ
WXWWL� H� TXDWWUR� L� VLVWHPL� VRQR� IDFROWDWLYH�� QHO� VHQVR� FKH
YHQJRQR� XVDWH� XQLFDPHQWH� SHU� OD� PHVVD� LQ� ULOLHYR� GHO
VRJJHWWR��PHQWUH� TXHOOH� IXRUL� SDUHQWHVL� �� LQ� JUDVVHWWR� �
ULVXOWDQR�REEOLJDWRULH�SHU� LO� IULXODQR�� H� IDFROWDWLYH� ��PD
HQGHPLFKH���QHO�WHUVNR��7UDODVFLDQGR�OD�GLIILFLOH�TXHVWLR�
QH�FLUFD�OD�IXQ]LRQH�GHO�FOLWLFR�IULXODQR��GL�FXL�VRQR�VWDWH
RIIHUWH�GLYHUVH�LQWHUSUHWD]LRQL��VHQ]D�FKH�IRVVH�PHVVR�LQ
GXEELR� LO� FDUDWWHUH� GL� 
OLQJXD� D� VRJJHWWR� QXOOR
� GHO
IULXODQR�VWHVVR���UHVWD�LO�IDWWR�FKH�LO�IULXODQR�H�LO�WHUVNR�VL
FRPSRUWDQR� LQ� PDQLHUD� VLJQLILFDWLYDPHQWH� GLYHUVD� UL�
JXDUGR�D�TXHVWD�HQWLWj�

2UD��FRQIURQWDQGR�XQ�QXPHUR�FRQJUXR�GL�HVSUHVVLRQL
VLPLOL�D�TXHOOH�FLWDWH��DSSDUWHQHQWL�DL�GXH�VLVWHPL�OLPLWURIL
�IULXODQR� H� WHUVNR��� SRVVLDPR� RVVHUYDUH� FKH�� D� IURQWH� GL
XQ�FRPSRUWDPHQWR�DVVROXWDPHQWH�FRHUHQWH�GD�SDUWH�GHO
SULPR���QHO�VHQVR�FKH�OD�IRUPD�YHUEDOH�q�FRVWDQWHPHQWH
DFFRPSDJQDWD� GDO� FOLWLFR� H� QRQ� FRQRVFH� YDULD]LRQL� GL
VRUWD� �� LO� WHUVNR� SUHVHQWD� XQD� GXSOLFH� YDULD]LRQH�
GHOO
XQD� VL� q� GHWWR� �OD� IDFROWDWLYLWj� GHO� FOLWLFR��� PHQWUH
O
DOWUD�ULJXDUGD� OD� IRUPD�YHUEDOH��YROHQWLHUL� 
DSSLDWWLWD
�H
TXLQGL�RSDFL]]DWD�SHU� OD�SUHVHQ]D�GHO�FOLWLFR��(FFR�GXH

HVHPSL� ULFRUUHQWL��� GRYH� OD� IRUPD�GL��VJ�GHO� YHUER�ELWH
�VOQ�ELWL� �HVVHUH��� �� FKH� GRYUHEEH� VXRQDUH� VDQ� H� ULVSHW�
WLYDPHQWH�VHP���YLHQH�D�FRLQFLGHUH�FRQ�TXHOOD�GHOOD��VJ
�VL��

MD�VL�ErX�Z�VWUD��$X���VOQ�ELO�VHP�Y�VWUDKX���IUO�R�VRL�VWjW
LQ�WH�SD|UH��KR�DYXWR�DYHYR�SDXUD�

Mi�VL�S�UÊ¹X
Ù
�]�EOD��Q× ���VOQ�SULÊHO� VHP�]�ÌLYLQR��� IUO�R

VRL�ULYkW�FX
�OLV�EpVWLLV��VRQR�YHQXWR�FRQ�LO�EHVWLDPH�
,O�FDUDWWHUH�QRQ�HQIDWLFR�GHOOH�GXH�IUDVL�QRQ�JLXVWLILFD

OD�SUHVHQ]D�GHO�SURQRPH�GL���SHUVRQD�MD��DWRQR�R�WRQLFR
FKH� VLD�� H� OL� HTXLSDUD� HQWUDPEL� DO� FOLWLFR� VRJJHWWR� GHO
IULXODQR��'
DOWURQGH��LO� IDWWR�FKH�O
RSSRVL]LRQH�DWRQR�WR�
QLFR� ULVXOWL� QHXWUDOL]]DWD�� QRQ� ID� FKH� UDIIRU]DUH� OD� LQ�
WHUSUHWD]LRQH� DQFKH� GHOOD� IRUPD� WRQLFD� FRPH� FOLWLFR
VRJJHWWR� D� OLYHOOR� SURIRQGR� R� LQ� TXHOOD� FKH� %DXGRXLQ
FKLDPD�OD�
FRVFLHQ]D�GHO�SDUODQWH
�

2UD��VH�FRQIURQWLDPR�OH�IRUPH�SULYH�GL�FOLWLFR�GL���H
�VJ�GHO�YHUER��HVVHUH��GHO� IULXODQR�H�ULVSHWWLYDPHQWH�GHO
WHUVNR��� VRL� VpV�YV� VL� VL��� QRWLDPR� FKH� VRODPHQWH� LO� VH�
FRQGR� SUHVHQWD� DPELJXLWj� PRUIRORJLFD� �H� VHPDQWLFD��
HOLPLQDELOH� XQLFDPHQWH� FRQ� OD� SUHVHQ]D� GHO� SURQRPL�
QDOH�

3RWUHPPR� DOORUD� VRVWHQHUH�� SHU� LO� WHUVNR�� FKH� OD
IDFROWDWLYLWj� GHO� FOLWLFR� VRJJHWWR�� VRPPDWD� DG� XQD� VXD
SUHVHQ]D�LQGLVSHQVDELOH�SHU�PDUFDUH�OD�SHUVRQD�YHUEDOH�
VHJQDOD� XQ� DOWR� JUDGR� GL� YDULD]LRQH� WUD� L� GXH� SROL
WLSRORJLFL�
OLQJXD�D�VRJJHWWR�QXOOR
�
OLQJXD�D�VRJJHWWR�QRQ
QXOOR
� RYYHUR� 
REEOLJDWRULR
�� SRUWDQGR� OH� FRQVHJXHQ]H
GHO�FRQWDWWR�EHQ�ROWUH�L�OLPLWL�GHO�PRGHOOR�GD�FXL�LO�IHQR�
PHQR� KD� SUHVR� OH� PRVVH�� $� EHQ� JXDUGDUH�� WXWWDYLD�� LO
VXSHUDPHQWR� GHO� OLPLWH� RSHUDWR� GDO� WHUVNR� ULVSHWWR� DO
IULXODQR� q� DVFULYLELOH� DQFRUD� XQD� YROWD� DG� XQ� LQWHQWR
VHPSOLILFDWRULR�� JLDFFKp� L� VLQWDJPL� ML� VL�� WL� VL� ULVXOWDQR
HVVHQ]LDOL� HG� HVWUHPDPDQWH� 
HFRQRPLFL
� D� IURQWH� GHOOD
ULGRQGDQ]D� GL� R� VRL�� WX� VpV�� GRYH� OD� FDWHJRULD� GHOOD
SHUVRQD�YLHQH�PDUFDWD�GXH�YROWH�

6H� DFFRVWLDPR� LO� IHQRPHQR� GHVFULWWR� D� TXHOOR� GHJOL

DUWLFRORLGL
�� SRVVLDPR� FRQVLGHUDUOL� VRVWDQ]LDOPHQWH
XJXDOL�� QHOOD� PLVXUD� LQ� FXL� LO� SURQRPH� SHUVRQDOH� H� OH
GHVLQHQ]H�YHUEDOL�GHL�PRGL�ILQLWL�VRQR�VRYUDSSRQLELOL�SHU
LO� WUDWWR� 
GHILQLWR
� �R� 
GHWHUPLQDWR
��� H� WDOH� WUDWWR� YLHQH
UHVR� LQ� IRUPD� DXWRQRPD� FRQ� O
DVVXQ]LRQH� GL� XQ� SUR�
QRPLQDOH�LQ�OXRJR�GHOOD�GHVLQHQ]D�

9LVWD� OD� PRGDOLWj� VLQWDWWLFD� GL� HQWUDPEL�� SRWUHPPR
FRQFOXGHUH�FKH�HVVL� ULHQWUDQR�DSSLHQR�QHOOD�SURVSHWWLYD
GHOOD��GHFHQWUDOL]]D]LRQH��SHQVDWD�GD�%DXGRXLQ�

� )=�MQAOPEKJA�@AE�?HEPE?E�¿�OP=P=�@E>=PPQP=�OLA?EA�@=E�CAJAN=PEREOPE�JACHE�=JJE�	���@AHHK�O?KNOK�OA?KHK��-=NPE?KH=NIAJPA�=PPER=
�OKPPK�MQAOPK
LNKBEHK
�MQAHH=�?DA�LKPNAIIK�@ABEJENA�H=�	O?QKH=�@E�-=@KR=	
�N=LLNAOAJP=P=�@=�/���AJ=??DEK
�-���AJEJ?¸
�)��/AJVE�A�)��3=JAHHE
�E�MQ=HE
D=JJK� OLAOOK�?KHH=>KN=PK� PN=� HKNK
�?KIA�AIANCA�@=HHA� NAH=PERA� LQ>>HE?=VEKJE�� 1=JPK�LAN�?EP=NJA�MQ=H?QJ=
� NE?KN@ANAIK!��AJ=??DEK

/AJVE
�����"��AJEJ?¸
�3=JAHHE
�����
��������"�/AJVE
�3=JAHHE
�����
��������"�3=JAHHE
�/AJVE
��������
�������

� &� PAOPE� OKJK� PN=PPE� @=H� $HKOO=NEK� @E� �=Q@KQEJ
� ?DA� OE� PNKR=� JAHH��N?DEREK� @AHH	�??=@AIE=� @AHHA� 0?EAJVA� /QOO=�  ��0/
� �
�� )=� HKNK
QPEHEVV=VEKJA� EJ� MQAOP=� OA@A� NEAJPN=� JAH� MQ=@NK� @E� QJ=� ?KHH=>KN=VEKJA� PN=� @APPK��N?DEREK� A� H�2JERANOEP¸� @E� 2@EJA�� -AN� H=� NAO=� @AHH=
PN=O?NEVEKJA� B=PP=JA�@=��=Q@KQEJ�=>>E=IK�QO=PK� EH� OEOPAI=�@AE� ?=N=PPANE� 7/ KH=�  DPPL!��7/ KH=�VN?�O=VQ�OE

� AH=>KN=PK� @=H� @KPP�� -APAN
4AEOO�=H� AJPNK�@E�NE?AN?=�O?EAJPEBE?=�@AHH	�??=@AIE=�OHKRAJ=�@AHHA�0?EAJVA�A�@AHHA�=NPE�@E�)Q>E=J=� DPPL!��SSS�VN?�O=VQ�OE
�
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(VLVWH�XQ�VHWWRUH�SHULIHULFR�GHOOD�JUDPPDWLFD�WHUVND�LQ
FXL� L� SULQFLSL� GL� HFRQRPLD� H� GL� VHPSOLILFD]LRQH� VL� LQ�
WUHFFLDQR�LQ�PDQLHUD�GLYHUVD�GD�TXHOOD�DSSHQD�YLVWD��H�LQ
FXL�VHPEUD�FKH�YHQJD�ULSHUFRUVD�OD�VWUDGD�LPERFFDWD�GDO
ODWLQR�QHO�VXR�SDVVDJJLR�DO�URPDQ]R�

6L� WUDWWD� GHJOL� DYYHUEL� GL� OXRJR�� FKH� LQ� WHUVNR� SUH�
VHQWDQR�XQD�SLWWRUHVFD�YDULHWj�GL�IRUPH��GDOOH�TXDOL�HVWUD�
SROLDPR�TXHOOH�SL~�FRPXQL�H�GLUHWWDPHQWH�ULFRQGXFLELOL
DOOR�VORYHQR�VWDQGDUG��H�SUHFLVDPHQWH�WOH�VOQ�WX�NDM���TXL�
TXD���VWDWR�LQ�OXRJR�VW��LQ�O����VDQ�VOQ�VHP��TXL�TXD���PRWR
D� OXRJR�P��D� O���� WDQ� VOQ� WDP� �Ou�Oj�� �VW�� LQ� O���� W�M�D� VOQ� WMD
�Ou�Oj�� �P�� D� O���� GROL� VOQ�GROL� �JL~�� �VW�� LQ� O����GRO� VOQ�GRO
�JL~�� �P��D� O����JRUL� VOQ�JRUL� �VX�� �VW�� LQ� O����JRU�RU� VOQ�JRU
�VX���P��D�O���

/R� VSRJOLR�GHL� WHVWL���FKH�HVHPSOLILFKLDPR�TXL� VRWWR
QHOOD�WUDVFUL]LRQH�RULJLQDOH��VDOYR�OH�QRVWUH�VRWWROLQHDWXUH
�� HYLGHQ]LD� XQ� XVR� SURPLVFXR� GL� WDOL� DYYHUEL� UHODWLYD�
PHQWH� DO� WUDWWR� 
PRWR
� YV� 
VWDWR
�� XQ� XVR� FKLDUDPHQWH
ULFDOFDWR�VXO�URPDQ]R�

(FFR�DOFXQL�HVHPSL�
�� VWH� SX��VWX� WOn� QX� ¯hUW �  � VOQ� SXVWLOL� VWH� WXNDM� OLVW

�DYHWH�ODVFLDWR�TXL�TXD�XQD�FDUWD���VW��LQ�O��
�� RW� FrUNZy~ � VhÕ� � VOQ� RG� FHUNYH� VHP� �GDOOD� FKLHVD� LQ

TXD���P��D�O��
��� R¯h� VhP� SXMWH� WOH��� > � VhP� WOH��@�  ��� VOQ� RßH�� SULGLWH

VHPOH��SDGUH��YHQLWH�TXL�TXD���P��D�O��
��� UHß:��Q�M�SUrG�� WOy~ ���VOQ� UHFL��QDM�SULGH�VHP� �GL
�FKH

YHQJD�TXL�TXD���P��D�O��
��� D�>MH@�ErX�WhÕ"� �VOQ�ELOL�VWH�WDP"���/HL��q�VWDWR�Oj"���VW��LQ

O��
��� �vXß���WhQ��vXß����VOQ�WHFL��WMD�WHFL���FRUUL�� Oj�FRUUL��

�P��D�O��
��� �D� Ph� SU�QhW� WMH�  � VOQ�PRUD� JD� SULJQDWL� WMD� �GHYH

VSLQJHUOR�Oj� �Oj���P��D�O��
��� WLn� X� /D]Ln±� Pn� >PH� MH@� XÈhI�X� PUhV� �� VOQ� WDP� Y

/D]MHK� PH� MH� ]DGHO� PUD]� �Oj� D� /DVH� PL� KD� FROWR� LO
IUHGGR���VW��LQ�O��

��� Vv�RWVnNOE~�OrSR�GvX�>GRO@� �VOQ�SRVHNDOL�SRGUOL�VR�>GRO@
OLSR��KDQQR�DEEDWWXWR�EXWWDWR�JL~�LO�WLJOLR���P��D�O��

���%UrNy~ �V|�GwO�SRW�Þ{GD�̀GLQ���VOQ�*RULÈND�EUGD�VR�GROH
SRG� ÞHGDGRP� �LO� &ROOLR� VL� WURYD� JL~� > � LQ� EDVVR�LQ
SLDQXUD@�VRWWR�&LYLGDOH���VW��LQ�O��

��� W)X�$OLnYA~ �DOShM�GvOH�X�±OLnYA~ � �VOQ�Y�KOHYX�DOL�GROH�Y
KOHYX��QHOOD�VWDOOD�R�JL~�QHOOD�VWDOOD���VW��LQ�O��
>PDQFDQR�HVHPSL�FRQ�GROH�LQ�IXQ]LRQH�GL�GRO@

���Vr� XPD��]ä� �RUn� SR�PX]L��FH� � VOQ� XPD]DQ� VL� JRUL� SR
REUD]X��VHL�VSRUFR�VXO�YLVR���VW��LQ�O��

��� Wr�SâUQHVy�� È��vU�"���VOQ�SULQHVHÈ�JRU"��SRUWL�VX"���P��D
O��

����U���vU�X�%ULn]MD� �VOQ�JUHP�JRU�Y�%UH]MD��YDGR�VX�D
0RQWHPDJJLRUH���P��D�O��

���Ph±�MLPD��vU���VOQ�LPD�JRUL�PDK��VW��LQ�O��
$G�HFFH]LRQH�GL�GXH�VROL�DYYHUEL� �VDQ� VOQ� VHP�GHJOL

HVV�����H����H�GROH�VOQ�GROL�GHOO
HV��������FRQJUXHQWL�FRQ
TXHOOL� GHOOR� VORYHQR� OHWWHUDULR�� WXWWL� JOL� DOWUL� VRQR
DIILDQFDWL� GD� GRSSLRQL� HVSULPHQWL� LO� WUDWWR� 
VWDWR
�
PRWR


HVDWWDPHQWH� RSSRVWR� D� TXHOOR� 
FDQRQLFR
�� FRPH� ULVXOWD
GDOOH�FRSSLH�����������������������������������������������
VHQ]D�FKH�FLy�LQJHQHUL�SHULFROR�GL�IUDLQWHQGLPHQWR��6RQR
LQIDWWL�L�WUDWWL�GL�
VWDWR
�YV�
PRWR
�JLj�FRPSUHVL�QHOOH�YRFL
YHUEDOL���VLDQR�HVVH�VRWWHVH��FRPH�QHJOL�HVV�����H������R
HVSOLFLWDWH�� FRPH� LQ� WXWWL� L� UHVWDQWL� �XÈDIDWL� LPHWL� YV� SDU�
QHVWL��LWL��������DG�LPSRUUH�OD�YDOHQ]D�VHPDQWLFR�VLQWDWWLFD�
UHQGHQGR� GL� IDWWR� LQGLIIHUHQWL� OH� RS]LRQL� GL� VXSHUILFLH�
FKH� GD� TXHL� WUDWWL� YHQJRQR� LQYHVWLWH�� DQFKH� D� GLVSHWWR
GHOOD�ORUR�IRUPD�

$QFRUD� XQD� YROWD� DVVLVWLDPR� DG� XQR� VQHOOLPHQWR
VLVWHPLFR�� FRQ�HOLPLQD]LRQH�GHOOD� ULGRQGDQ]D�� VHFRQGR
TXDQWR�RVVHUYDWR�SHU�O

DUWLFRORLGH
�HG�LO�FOLWLFR�VRJJHWWR�

,�GXH�RUGLQL�GL�HYHQWL�� WXWWDYLD�� VRUWLVFRQR�XQ�HIIHWWR
RSSRVWR��QHO�FDVR�GHOO

DUWLFRORLGH
�H�GHO�FOLWLFR�DEELDPR
VPHPEUDPHQWR� GL� FDWHJRULH� FRQ� ULSHUFXVVLRQH� VXOOD
IRUPD� HVWHUQD�� FKH� GD� VLQWHWLFD� VL� ID� DQDOLWLFD�� QHO� FDVR
GHOO
DYYHUELR�� LQYHFH� �� SUHVFLQGHQGR� GDOO
HVLVWHQ]D� GL
GRSSLRQL��DVFULYLELOL�DG�XQD� IDVH�GL�YDULD]LRQH�GHVWLQDWD
D� ULVROYHUVL� �� DVVLVWLDPR� DOOD� VDOYDJXDUGLD� GHOOD� FRQ�
FHQWUD]LRQH� GL� WUDWWL� VHPDQWLFL� VXO� YHUVDQWH� GHO� YHUER� �
DSSDUWHQHQWH� DO� 
QRFFLROR� GXUR
� GL� XQ� VLVWHPD� �� HG� DO
VLPXOWDQHR� LPSRYHULPHQWR� GL� XQ� HOHPHQWR� GL� SHULIHULD�
GHVWLQDWR� D� VPHWWHUH� XQD� GHOOH� GXH� IRUPH� VX� FXL� L� UL�
VSHWWLYL�WUDWWL�GL�SHUWLQHQ]D�YHUEDOH�HUDQR�GLVWULEXLWL�

/D�GLYHUVLWj�GHJOL�HVLWL�QRQ�SXy�FKH�GLSHQGHUH�GDOOD
GLYHUVD�QDWXUD�GHOOH�HQWLWj�FRLQYROWH�� OH�XQH�FRPSOHVVH�
OH� DOWUH� UHODWLYDPHQWH� VHPSOLFL�� 7XWWH�� SHUy�� VHPEUDQR
XEELGLUH�DO�SULQFLSLR�GL�HFRQRPLD�H�GL�VHPSOLILFD]LRQH�
FKH� KD� WURYDWR� XQD� SRWHQWH� VSLQWD� DFFHOHUDWULFH� QDOOD
SUHVVLRQH�GHO�VLVWHPD�QHRODWLQR��LO�TXDOH�KD�IDWWR�SXUH�GD
PRGHOOR�WLSRORJLFR�GHOO
LQQRYD]LRQH�

6H�TXHVWR�q�YHUR�SHU�LO�FOLWLFR�VRJJHWWR��PRGHOODWR�VXO
IULXODQR��OR�q�DQFRU�SL~�SHU�JOL�DYYHUEL�FRQVLGHUDWL��OD�FXL
DWWXDOH� VLWXD]LRQH�� FRPH� DEELDPR� DQWLFLSDWR�� VHPEUD
ULFDOFDUH�O
HYROX]LRQH�ODWLQR�URPDQ]D�

6H� ULDQGLDPR� DJOL� HVHPSL� �������� SRVVLDPR� QRWDUH
FKH�FLDVFXQR�GHJOL�DYYHUEL� LWDOLDQL� ULDVVXPH� LQ� Vp� L�GXH
WUDWWL�GL�VWDWR�H�GL�PRWR��FKH�LO� ODWLQR�WHQHYD�EHQ�GLVWLQWL
DO�SDUL�GHOOR�VORYHQR�VWDQGDUG�

9HGLDPR�RUD�OD�VHULH�ODWLQD�LQ�YHVWH�VHPSOLILFDWD�
�HF�FX�P��KDF �P��SHU�O�� :TXD �VW��LQ�O��P��D�O��
�HF�FX�P��KLF �VW��LQ�O�� :TXL �VW��LQ�O��P��D�O��
LOODF �P��SHU�YHUVR�O��:Oi �VW��LQ�O��P��D�O��
LOOLF �VW��LQ�O�� :Os �VW��LQ�O��P��D�O��
VX�U�VXP�: �P��D�O�� :VX �VW��LQ�O��P��D�O��
GHRUVXP�: LXVXP��P��D�O�� :JL| �VW��LQ�O��P��D�O��

$OOD� OXFH� GHO� ORUR� SURJHQLWRUH�� JOL� HVLWL� URPDQ]L
ULVXOWDQR�IUXWWR�GHOOD�QHXWUDOL]]D]LRQH�GHL�GXH�WUDWWL��FKH
SXy� DYYHQLUH� R� SHU� 
IXVLRQH
� GL� TXHOOL� DVVRFLDWL� D� GXH
GLVWLQWH�XQLWj�OHVVLFDOL��TXL�TXD���Os�Oi��R�SHU�DFTXLVL]LRQH
GHO�WUDWWR�PDQFDQWH�GD�SDUWH�GL�XQ�XQLFR�DYYHUELR��QHOOD
IDWWLVSHFLH�TXHOOR�HVSULPHQWH�PRWR�

&KH� LO� WUDWWR� GL� PRWR� SUHYDOJD� VX� TXHOOR� GL� VWDWR
VHPEUD�FRQIHUPDWR�GDOOD�VLWXD]LRQH�WHUVND��HVHPSOLILFDWD
QHOO
HVHPSLR�����GRYH�O
DYYHUELR�VDQ�QRQ�VROR�PDQWLHQH
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LQWDWWD� OD� VXD� IXQ]LRQH� LQGLFDQWH� LO� PRWR� YHUVR� LO
SDUODQWH��PD�OD�WUDVPHWWH�DOO
DYYHUELR�GL�VWDWR�WOH��FKH�OD
SDOHVD�DSSLHQR�QHOO
HV����

8Q�DOWUR� LQGL]LR�D� IDYRUH�GHOOD�QRVWUD� LSRWHVL� q�GDWR
GDOO
LPSLHJR�DVLPPHWULFR�GHJOL�DYYHUEL�GRO�H�GROH��LQIDWWL
VRODPHQWH� LO� SULPR�� HVSULPHQWH�PRWR�� LQYDGH� LO� FDPSR
GHO� VHFRQGR�� FKH�� DOO
LQYHUVR�� IXQ]LRQD� XQLFDPHQWH
FRPH�DYYHUELR�GL�VWDWR�

/D�FLUFRVWDQ]D�FKH�LO�ODWLQR���WLSRORJLFDPHQWH�YLFLQR
DOOR� VORYHQR�SHU� YLD�GHOOD�GHFOLQD]LRQH�QRPLQDOH���SHU
TXDQWR�QRQ�HVSRVWR�DOO
D]LRQH�GL�VLVWHPL�DQDOLWLFL��DEELD
VHJXLWR�LO�PHGHVLPR�SHUFRUVR�GHO�WHUVNR��FRVWLWXLVFH�XQD
ULSURYD�FKH�L�PXWDPHQWL�DQDOL]]DWL�ULVSRQGRQR�DOO
D]LRQH
GL�SULQFLSL�JHQHUDOL��SLXWWRVWR�FKH�D�IDWWRUL�FRQWLQJHQWL�

,Q�RQRUH�GL�3DYOH�0HUN|

1(.$-�5()/(.6,-�2�-(=,.291,+�635(0(0%$+��=1$à,/1,+�=$�7(56.2�1$5(à-(

/LOLDQD�63,12==,�021$,
8QLYHU]D�Y�9LGPX��0HGQDURGQL�FHQWHU�]D�YHáMH]LáQRVW��,7�������9LGHP��9LD�0D]]LQL��

H�PDLO��OLOLDQD�VSLQR]]L#DOLFH�LW

329=(7(.

9�VORYHQVNHP�QDUHßMX��NL� VH�JRYRUL�QD�REPRßMX�7HUVNH�GROLQH�� VH� YHOLNR�EROM�ßXWL� URPDQVNH�YSOLYH�NRW� Y�GYHK
VRVHGQMLK�JRYRULK���UH]LMDQÈßLQL�LQ�QDGLÈNHP�QDUHßMX���]DWR�MH�OH�WR�LGHDOQR�]D�SUHXßHYDQMH�LQWHUIHUHQF�LQ�MH]LNRYQLK
VSUHPHPE�

3RMDYL��NL� MLK�REUDYQDYDPR�QD�SRGODJL�JUDGLYD��NL�JD� MH�QD� WHP�SRGURßMX�]EUDO�%DXGRXLQ�GH�&RXUWHQD\�� VR�ELOL
L]EUDQL� ]DWR��GD�EL� ODKNR� V�SRPRßMR� VRGREQHJD� MH]LNRVORYMD� SRWUGLOL� DOL� ]DYUJOL� WHRUHWLßQH� KLSRWH]H� WHJD� SROMVNHJD
MH]LNRVORYFD�

3UHGVWDYOMHQL�VWD�GYH�UD]OLßQL�VORYQLßQL�]QDßLOQRVWL��]DLPHN�Y�YORJL�RVHEND���QHL]UDÊHQL�RVHEHN����NDU� MH� WLSLßQR
IXUODQVNL� SRMDY�� D� JD� ]DVOHGLPR� WXGL� Y� WHUVNHP� QDUHßMX�� WHU� 
NODVLßQL
� QL]� NUDMHYQLK� SULVORYRY�� NL� Y� SULPHUMDYL� ]
RVUHGQMLPL�VORYHQVNLPL�JRYRUL�NDÊHMR�VOHGL�LQWHUIHUHQFH��QMLKRYD�UDED�SD�MH�SUL�GRPDßLK�JRYRUFLK�]HOR�UD]QROLND�

ÞHSUDY� RPHQMHQD� SRMDYD� QLVWD� XVNODMHQD� V� VORYQLßQLPL� SUDYLOL�� VH� L]YLUQR� SULODJDMDWD� QDßHOX� JRVSRGDUQRVWL� LQ
SRHQRVWDYLWYH�VLVWHPRY��NRW�VH�WR�]JRGL�QD�SULPHU�SUL�QHYWUDOL]DFLML�REOLNH�]D���� LQ����RVHER�HGQLQH�JODJROD�ELWL��SUL
NDWHUL�VH�PRUIHP��NL�R]QDßXMH�RVHER��SRYHÊH�V�NOLWLNR�RVHEQHJD�]DLPND��ML�VL�WL�VL��

7XGL� UDED� NUDMHYQLK� SULVORYRY� SRQXMD� QHNDM� ]DQLPLYLK� L]WRßQLF� ]D� UD]PLVOHN�� QSU�� R� SUHNULYDQMX� MH]LNRYQLK
SRMDYRY�Y�ÊLYHP�WHUVNHP�QDUHßMX�]�ODWLQÈßLQR�DOL�R�WHP��GD�MH�Y�WHP�QDUHßMX�YHß�SULVORYRY��NL�SRLPHQXMHMR�JLEDQMH�
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$$65������$UFKLYLR�GHOO
$FFDGHPLD�GHOOH�6FLHQ]H�5XVVD
�$$65��� VH]��GL�6DQ�3LHWUREXUJR��)RQGR������RS�����QQ�
�������H����
$QWWLOD�� 5�� �������� $Q� LQWURGXFWLRQ� WR� KLVWRULFDO� DQG
FRPSDUDWLYH�OLQJXLVWLFV��/RQGRQ�
%DXGRXLQ� GH� &RXUWHQD\�� -�� �������� 2� VPHÊDQQRP
FKDUDNWHUH� YVHFK� MD]\NRY�� ËXUQDO� 0LQLVWHUVWYD� 1DURG�
QRJR�3URVYHÊáHQLMD�������6DQNW�3HWHUEXUJ��������

%DXGRXLQ�GH�&RXUWHQD\��-���HG�����������0DWHULDOLHQ�]XU
V�GVODYLVFKHQ� 'LDOHNWRORJLH� XQG� (WKQRJUDSKLH�� ,,�
6SUDFKSUREHQ�LQ�GHQ�0XQGDUWHQ�GHU�6ODYHQ�YRQ�7RUUH�LQ
1RUGRVW�,WDOLHQ� �� 0DWHULDO\� GOMD� MXÌQRVODYMDQVNRM� GLD�
OHNWRORJLL� L� HWQRJUDILL�� ,,�� 2EUD]F\� MD]\ND� QD� JRYRUDFK
7HUVNLFK� 6ODYMDQ� Y� VHYHURYRVWRáQRM� ,WDOLL�� 6��3HWHUV�
EXUJ�6��3HWHUEXUJ�
%DXGRXLQ� GH� &RXUWHQD\�� -�� �������� 1HVNRO
NR� VOXáDHY
SVLFKLáHVNL�PRUIRORJLáHVNDJR� XSRGREOHQLMD� LOL� XRGQR�
REUDÌHQLMD� Y� WHUVNR�VODYMDQVNLFK� JRYRUDFK� VHYHUR�YRV�
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WRáQRM�,WDOLL�>$OFXQL�FDVL�GL�DVVLPLOD]LRQH�R�OLYHOODPHQWR
SVLFR�PRUIRORJLFR� > � DQDORJLFR@@�� �3RVYMDÊáDHWVMD� 9ODG�
,YDQ��/DPDQVNRPX�N�HJR����OHWQHPX�MXELOHMX��� ,]YHVWLMD
2WGHOHQLMD� UXVVNRJR� MD]\ND� L� VORYHVQRVWL� LPS��$NDGHPLL
1DXN��;�����6DQNW�3HWHUEXUJ����������
%HQDFFKLR��5���5HQ]L��5����������&OLWLFL�VODYL�H�URPDQ]L�
4XDGHUQL�SDWDYLQL�GL�OLQJXLVWLFD��0RQRJUDILD��,��3DGRYD�
%HQDFFKLR��5����������$�SURSRVLWR�GHOO
DUWLFROR�GHWHUPL�
QDWLYR� LQ� VORYHQR�� OD� WHVWLPRQLDQ]D� GHO� &DWHFKLVPR
UHVLDQR�GHO�6HWWHFHQWR��,Q���%HQDFFKLR��5���0DJDURWWR��/�
�HGV����6WXGL�VODYLVWLFL� LQ�RQRUH�GL�1��5DGRYLFK��3DGRYD�
&/(83�������
%HQLQFh��3���9DQHOOL��/����������,WDOLDQR��YHQHWR��IULXODQR�
IHQRPHQL� VLQWDWWLFL� D� FRQIURQWR�� 5LYLVWD� ,WDOLDQD� GL� 'LD�
OHWWRORJLD��6FXROD��VRFLHWj��WHUULWRULR��D��9,,,��QXPHUR�XQL�
FR��%RORJQD����������
)UDQFHVFDWR��*�� ��������/
LQIOXVVR� OHVVLFDOH� IULXODQR�QHO
GLDOHWWR�VODYR�GL�/XVHYHUD��%DOL��1��6��'LVS�������7RULQR�
,VWLWXWR� GHOO
$WODQWH� OLQJXLVWLFR� LWDOLDQR� SUHVVR� O
8QL�
YHUVLWj�GL�7RULQR��������
*LDFDORQH�5DPDW��$�� �������� 3HU� XQD� FDUDWWHUL]]D]LRQH
OLQJXLVWLFD� H� VRFLROLQJXLVWLFD� GHOO
DUHD�ZDOVHU�� ,Q�� 5L]]L�
(�� �HGV���� /LQJXD� H� FRPXQLFD]LRQH� VLPEROLFD� QHOOD� FXO�
WXUD� :DOVHU�6SUDFKH� XQG� V\PEROLVFKH� .RPPXQLNDWLRQ
LQ� GHU� :DOVHUNXOWXU� �� $WWL� GHO� 9,� &RQJUHVVR� LQWHU�
QD]LRQDOH� GL� VWXGL� ZDOVHU� �� *UHVVRQH\� 6W�� -HDQ�� �����
RWWREUH� �����$NWHQ� GHU� 9,�� LQWHUQDWLRQDOHQ� :DOVHU
6WXGLHQWDJXQJ� LQ� *UHVVRQH\� 6W�� -HDQ�� ������ 2NWREHU
������$Q]ROD�G
2VVROD��)RQGD]LRQH�0RQWL��������
*LDFDORQH�5DPDW��$����������,O�PXWDPHQWR�OLQJXLVWLFR�LQ
FRQWHVWR�SOXULOLQJXH��,Q��6SLQR]]L�0RQDL��/���HG����$VSHWWL
PHWRGRORJLFL� H� WHRULFL� QHOOR� VWXGLR� GHO� SOXULOLQJXLVPR
QHL� WHUULWRUL� GHOO
$OSH�$GULD�� $WWL� GHO� &RQYHJQR� ,QWHU�
QD]LRQDOH� �8GLQH�� ������ RWWREUH� ������� 8GLQH�� &RQ�
VRU]LR� SHU� OD� &RVWLWX]LRQH� H� OR� 6YLOXSSR� GHJOL� ,QVH�
JQDPHQWL�8QLYHUVLWDUL��������
*XVPDQL�� 5�� �������� 6DJJL� VXOO
LQWHUIHUHQ]D� OLQJXLVWLFD�
,,��)LUHQ]H��/H�/HWWHUH�
0DUFKHWWL�� *�� �������� /LQHDPHQWL� GL� JUDPPDWLFD� IULX�
ODQD��8GLQH��6))�
0HUN{��3����������,O�GLDOHWWR�GHOOD�9DO�7RUUH��,Q��/LQJXD�
HVSUHVVLRQH�H� OHWWHUDWXUD�QHOOD� 6ODYLD� LWDOLDQD��4XDGHUQL
1HGLÌD�� ��� 6DQ� 3LHWUR� DO� 1DWLVRQH� �� 7ULHVWH�� (GLWRULDOH
6WDPSD�7ULHVWLQD��������
0HUN{�� 3�� ��������2� VORYHQVNHP� WHUVNHP� QDUHáMX�� 6OD�
YLVWLáQD�UHYLMD���������������/MXEOMDQD����������
0HUN{��3����������,O�GLDOHWWR�VORYHQR�GHO�7RUUH��,Q��*HQWH
H� WHUULWRULR� GHOOH� 9DOOL� GHO� 7RUUH�� 7DUFHQWR�� &RPXQLWj
PRQWDQD�GHOOH�9DOOL�GHO�7RUUH���&HQWUR�)ULXODQR�GL�6WXGL
�,SSROLWR�1LHYR���������
0HUN{��3�� �������� ,O� GLDOHWWR� H� OH� UDGLFL� GL� XQD�FXOWXUD�
,Q�� %XUHOOL�� 2�� �HG���� /XVHYHUD� QHOO
$OWD� 9DO� 7RUUH�� &R�
PXQH�GL�/XVHYHUD��8GLQH�����������

0HUN{��3����������/D�WRSRQRPDVWLFD�GHOO
$OWD�9DO�7RUUH�
&RPXQH�GL�/XVHYHUD��8GLQH��
0HUN{��3����������.UDMHYQR� LPHQRVORYMH�QD�VORYHQVNHP
]DKRGX��/MXEOMDQD��=5&�6$=8�
3HOOHJULQL�� *�� %�� �������� &RQWDWWL� OLQJXLVWLFL� VODYR�
IULXODQL�� ,Q�� 6WXGL� OLQJXLVWLFL� LQ� RQRUH� GL� 9LWWRUH� 3LVDQL�
%UHVFLD��3DLGHLD����������
3HOOHJULQL�� *�� %�� �������� ,� SXQWL� DOORJORWWL� �VORYHQL� H
WHGHVFKL��QHOO
$6/()� �$WODQWH� VWRULFR�OLQJXLVWLFR�HWQRJUD�
ILFR�IULXODQR���/LQJXLVWLFD��;,,��/XEOMDQD����������
3HOOHJULQL�� *�� %�� �������� 3UREOHPL� GL� LQWHUIHUHQ]D� OLQ�
JXLVWLFD�QHOOD�UHJLRQH�IULXODQD��,QFRQWUL�/LQJXLVWLFL�����7UL�
HVWH���8GLQH����������
5HQ]L�� 5�� 9DQHOOL�� /�� �������� ,� SURQRPL� VRJJHWWR� LQ� DO�
FXQH� YDULHWj� URPDQ]H�� 6FULWWL� OLQJXLVWLFL� LQ� RQRUH� GL
*LRYDQ�%DWWLVWD�3HOOHJULQL��,��3LVD����������
6NXELF��0�� ��������5RPDQVNH� MH]LNRYQH� SUYLQH� QD� ]D�
KRGQL�VORYHQVNL�PHML��/MXEOMDQD��=QDQVWYHQL�LQÊWLWXW�)LOR�
]RIVNH�IDNXOWHWH�
6NXELF�� 0�� �������� (OHPHQWL� OLQJXLVWLFL� URPDQ]L� QHOOR
VORYHQR�RFFLGHQWDOH��5RPD��,O�&DODPR�
6SLQR]]L�0RQDL�� /�� �����D��� ,O� FOLWLFR� VRJJHWWR� GHO� IULX�
ODQR��XQ�FDVR�GL�FDOFR� VLQWDWWLFR� LQ� DUHD� VODYR�URPDQ]D
FRPH�PRGHOOR� GL� XQ
LSRWHVL� ULFRVWUXWWLYD�� ,Q�� 3HOOHJULQL�
*�� %�� �HG���� 7HU]D� UDFFROWD� GL� VDJJL� LWDOR�URPDQ]L�� 3D�
GRYD��&HQWUR�GL�6WXGLR�'LDOHWWRORJLD�,WDOLDQD��������
6SLQR]]L� 0RQDL�� /�� �����E��� 5LOHYDQ]D� H� SRWHQ]LDOH
VFLHQWLILFR�GHL�PDWHULDOL�LQHGLWL�GHO�*ORVVDULR�GHO�GLDOHWWR
GHO�7RUUH�GL� -DQ�%DXGRXLQ�GH�&RXUWHQD\��&H� IDVWX"�����
���������8GLQH��6))����������
6SLQR]]L�0RQDL��/����������7UD�JOL�6ORYHQL�GHO�)ULXOL�VXOOD
VFLD�GL�-��%DXGRXLQ�GH�&RXUWHQD\���-D]\NL�PDO\LH�L�ERO
ÊLH
���� ,Q� PHPRULDP� DFDG�� 1LNLWD� ,�� 7ROVWRM�� 6ODYLFD� 7DUWX�
HQVLD��,9��7DUWX����������
6SLQR]]L� 0RQDL�� /�� �������� /LQJXH� LQ� FRQWDWWR� QHOOD
FRVFLHQ]D� GHL� SDUODQWL�� XQ
DSSOLFD]LRQH� GHO� PRGHOOR
WHRULFR� GL� -DQ� %DXGRXLQ� GH� &RXUWHQD\�� $QQDOHV�� 6HULHV
+LVWRULD�HW�6RFLRORJLD���������������.RSHU����������
ÆHNOL��0���������� ,O�GLDOHWWR�VORYHQR�GHO�7RUUH�QHO�SDHVH
GL� 6XELW�7HUVNR� QDUHáMH� Y� NUDMX� 6XELG�� ,Q�� .RÌXK�� 0�
�HG���� 7HUVND� GROLQD�$OWD� 9DO� 7RUUH�9DO� GH� 7RU�� 7HUVND
GROLQD� Y� EHVHGL�� VOLNL� LQ� SHVPL� 9LOMHPD� àHUQD�� &HOMH� �
*RULFD��&HOMVND�0RKRUMHYD�GUXÌED���*RULÊND�0RKRUMHYD
GUXÌED����������
9DQHOOL��/���5HQ]L��5���%HQLQFh��3�� �����������7LSRORJLD
GHL� SURQRPL� VRJJHWWR� QHOOH� OLQJXH� URPDQ]H�� 4XDGHUQL
SDWDYLQL�GL�OLQJXLVWLFD�����3DGRYD��������
=DPERQL�� $�� �������� 7LSRORJLH� D� FRQWDWWR� QHOO
$OSH�
$GULD��,Q��6SLQR]]L�0RQDL��/���HG����$VSHWWL�PHWRGRORJLFL
H� WHRULFL� QHOOR� VWXGLR� GHO� SOXULOLQJXLVPR� QHL� WHUULWRUL
GHOO
$OSH�$GULD��$WWL� GHO�&RQYHJQR� ,QWHUQD]LRQDOH� �8GL�
QH��������RWWREUH��������8GLQH��&RQVRU]LR�SHU�OD�&RVWL�
WX]LRQH� H� OR� 6YLOXSSR� GHJOL� ,QVHJQDPHQWL� 8QLYHUVLWDUL�
��������


