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#
'RFXPHQWR#HVSOLFDWLYR#(GLVLV#0D3<#

$QDOLVL#SXVKRYHU#LQ#(GLVLV#
,O#SURJUDPPD#(GLVLV/#QHOOH#YHUVLRQL#<143#H#VXFFHVVLYH/#FRQVHQWH#GL#HVHJXLUH#O¶DQDOLVL#VLVPLFD#VWDWLFD#
QRQOLQHDUH#+SXVKRYHU,/#DWWLYDELOH#VROR#QHO#FDVR#VL#VLD#VFHOWR#LO#VLVWHPD#QRUPDWLYR#DJOL#VWDWL#OLPLWH#+'P#
533;,/# VLD# SUHVHQWH# O¶D]LRQH# VLVPLFD# H# DG# DUPDWXUH# JLj# GLPHQVLRQDWH1#&RQ# OH# UHFHQWL# HYROX]LRQL#
QRUPDWLYH#F¶q# OD#SRVVLELOLWj/# LQIDWWL/#GL#YDOXWDUH# LO#FRPSRUWDPHQWR#QRQOLQHDUH#GHOO¶HGLILFLR#QHOOH#YDULH#
GLUH]LRQL# GHO#PRWR# VLVPLFR/# SHU# FRQVHJXLUH# OH# VHJXHQWL# ILQDOLWj# >2SFP# 65:7#SXQWR# 7181714/#'P3;#
SXQWR#:161714@=#
�# YDOXWDUH#L#UDSSRUWL#GL#VRYUDUHVLVWHQ]D#αX2α4#FKH#LQWHUYLHQH#QHO#FDOFROR#GHO#IDWWRUH#GL#VWUXWWXUD#T/#
�# YHULILFDUH# O¶HIIHWWLYD#GLVWULEX]LRQH#GHOOD#GRPDQGD# LQHODVWLFD#QHJOL#HGLILFL#SURJHWWDWL#FRO# IDWWRUH#GL#

VWUXWWXUD#T/#
�# LQ#VRVWLWX]LRQH#GHL#PHWRGL#GL#DQDOLVL#OLQHDUL#SHU#JOL#HGLILFL#GL#QXRYD#FRVWUX]LRQH/#
�# FRPH#PHWRGR#GL#YDOXWD]LRQH#GHOOD#FDSDFLWj#GL#HGLILFL#HVLVWHQWL1#
$# WDO# VFRSR#(',6,6# FRQVHQWH#GL#HIIHWWXDUH#XQ¶DQDOLVL#QRQOLQHDUH#DO#SDVVR#SHU#VFDQVLRQH#DQJRODUH/#
FRQ# FDULFKL# YHUWLFDOL# ILVVL# H# FDULFKL# RUL]]RQWDOL# YDULDELOL1# &Lz# FRQVHQWH# GL# YDOXWDUH# D# VHJXLWR# GHO#
SURJHWWR#GHOOH#DUPDWXUH#LO#IDWWRUH#GL#VWUXWWXUD#HIIHWWLYDPHQWH#GLVSRQLELOH#SHU#O¶HGLILFLR1#

0RGHOOR#VWUXWWXUDOH#GHOO*HGLILFLR#
3Xz#HVVHUH#XWLOH#LQ#TXHVWR#FRQWHVWR#SUHPHWWHUH#DOFXQH#QRWH#LQIRUPDWLYH#ULJXDUGDQWL#OD#PRGHOOD]LRQH1#
,O# SURJUDPPD# YHGH# O¶HGLILFLR# FRPH# XQD# VWUXWWXUD# WULGLPHQVLRQDOH# FRPSRVWD# GD# XQD# LQVLHPH# GL#
HOHPHQWL# 6'/# LQWHUFRQQHVVL# DWWUDYHUVR# QRGL# D# GLPHQVLRQH# ILQLWD1# &RHUHQWHPHQWH# FRQ# OH#
FDUDWWHULVWLFKH#GHJOL#HGLILFL# LQ#FHPHQWR#DUPDWR/# LO#PRGHOOR# WLHQH#FRQWR#GHO#FRQWULEXWR# LUULJLGHQWH#GHL#
VRODL# PHGLDQWH# GHJOL# HOHPHQWL# ILQLWL# DSSRVLWDPHQWH# VWXGLDWL1# /*DQDOLVL# GLQDPLFD# q# VYROWD# FRQ# OH#
PRGDOLWj# SUHVFULWWH# GDOOH#1RUPH/# GHWHUPLQDQGR# L#PRGL# GL# YLEUD]LRQH# GHOOD# VWUXWWXUD/# YDOXWDQGR# JOL#
HIIHWWL# GHOOH# FRPSRQHQWL# RUL]]RQWDOH# H# YHUWLFDOH# GHOOD# DFFHOHUD]LRQH# VLVPLFD# H# FRPELQDQGR# OH#
VROOHFLWD]LRQL#DVVRFLDWH#D#FLDVFXQ#PRGR#FRQ#OH#UHJROH#6566#H#&4&1#(*#SRVVLELOH/#LQROWUH/#DVVHJQDUH#
XQD#HFFHQWULFLWj#DFFLGHQWDOH#GHOOH#PDVVH#H#WHQHUQH#FRQWR#DL#ILQL#GHOO*DQDOLVL#VLVPLFD/#VLD#VWDWLFD#FKH#
GLQDPLFD1#/*DQDOLVL#PRGDOH#XWLOL]]D#XQ#DOJRULWPR#DJOL#DXWRYDORUL#GL# WLSR#UHVWDUWHG#/DQF]RV#DOWDPHQWH#
RWWLPL]]DWR#H#GLUHWWDPHQWH#LQWHJUDWR#QHO#PRGHOODWRUH/#FDUDWWHUL]]DWR#GD#HVWUHPD#YHORFLWj#GL#FDOFROR1#

0RGHOOD]LRQH#GHOOD#VWUXWWXUD#
/¶HGLILFLR# q# YLVWR# FRPH# FRPSRVWR# GD# XQ# LQVLHPH# GL# HOHPHQWL# UHVLVWHQWL# +WUDYL# H# SLODVWUL,# SHQVDWL#
FROOHJDWL#WUD#ORUR#GD#QRGL#ULJLGL#GL#GLPHQVLRQH#WUDVYHUVDOH#ILQLWD1#6LD#OH#WUDYL#FKH#L#SLODVWUL#VRQR#WUDWWDWL#
GDO#SURJUDPPD#FRPH#WUDYL#LQIOHVVH#GL#VSHVVRUH#ILQLWR/#VHFRQGR#OD#WHRULD#GHOOH#WUDYL#WR]]H#GHIRUPDELOL#
D# WDJOLR/# FRQ# GHIRUPDELOLWj# WRUVLRQDOH1# 6LD# OH# WUDYL# FKH# L# SLODVWUL# VRQR# FRQVLGHUDWL# DVVLDOPHQWH#
GHIRUPDELOL1#

,O#QRGR#ULJLGR#
&RPH#LQGLFDWR#LQ#ILJXUD/#OD#GLPHQVLRQH#WUDVYHUVDOH#GHO#QRGR#q#GHILQLWD#GDOO*LQJRPEUR#PDVVLPR#GHOOH#
WUDYL#H#GHL#SLODVWUL#FKH#YL#FRQYHUJRQR#H#VL# WLHQH#FRQWR#GHOOD#VXD#SDU]LDOH#GHIRUPDELOLWj#DUUHWUDQGR/#
VHFRQGR# TXDQWR# VXJJHULWR# GDOOD# QRUPDWLYD# JLDSSRQHVH# VXOO*DUJRPHQWR# +VL# YHGD=#0XWR#.1/#$QDOLVL#
GHOOD#SURJHWWD]LRQH#DQWLVLVPLFD#GHJOL#HGLILFL/#)ODFFRYLR#(GLWRUH/#3DOHUPR/#4<;6,/# OH#VH]LRQL#WHUPLQDOL#
GHOOH#WUDYL#H#GHL#SLODVWUL#FKH#YL#FRQYHUJRQR#GL#XQD#TXDQWLWj#SDUL#DO#58(#GHOOR#VSHVVRUH#GHOO*HOHPHQWR#
H#FRPXQTXH#OLPLWDWD#GDOOD#PH]]HULD#GHO#QRGR1#

#
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*OL#HOHPHQWL#
&LDVFXQ#HOHPHQWR#VL#FRPSRQH#FRVu#GL# WUH#SDUWL=#GXH# WUDWWL#ULJLGL#GL#HVWUHPLWj/#FLDVFXQR#GL#DPSLH]]D#
SDUL# DO# VHPL0VSHVVRUH# GHO# QRGR# GLPLQXLWR# GHO# 58(# GHOOR# VSHVVRUH# GHOO*HOHPHQWR/# HG# XQ# WUDWWR#
FHQWUDOH#GHIRUPDELOH#GL#OXFH#DWWLYD#LQIHULRUH#DOOD#OXQJKH]]D#ORUGD#GHOO*HOHPHQWR1#
,Q# SUHVHQ]D# GL# GLPHQVLRQL# WUDVYHUVDOL# WLSLFDPHQWH# EHQ# PDJJLRUL# GL# XQ# GHFLPR# GHOOD# OXFH#
GHOO*HOHPHQWR/# QRQ# DSSDUH# LQ# HIIHWWL# JLXVWLILFDWD# O*LSRWHVL# GL# FRPSRUWDPHQWR# DOOD#'H# 6DLQW# 9HQDQW#
WLSLFD#GL#DQDOLVL#FRQGRWWH#PDQXDOPHQWH1#/*XVR#GL#HOHPHQWL#GHIRUPDELOL#D# WDJOLR/#FROOHJDWL#DWWUDYHUVR#
QRGL#GL#GLPHQVLRQH#ILQLWD/#UDSSUHVHQWD#TXLQGL#XQ#VRVWDQ]LDOH#PLJOLRUDPHQWR#GHO#PRGHOOR#GL#FDOFROR#H#
FRUULVSRQGH#DG#XQD#VFKHPDWL]]D]LRQH#SUHVVRFKp#VWDQGDUG# LQ#DQDOLVL#DXWRPDWLFD#GHOOH#VWUXWWXUH# ILQ#
GDL# SULPL# DQQL# *93# +VL# YHGD=# &ORXJK/# :LOVRQ/# .LQJ/# /DUJH# FDSDFLW\# PXOWLVWRU\# IUDPH# DQDO\VLV/#
-16WUXFW1'LY1#$6&(/#DXJ1#4<96,1##
,Q# HIIHWWL# WDOH# PRGHOOD]LRQH/# SUHVHQWH# LQ# (',6,6# ILQ# GDL# SULPL# DQQL# ¶;3# HG# RUPDL# JHQHUDOPHQWH#
XWLOL]]DWD/# IRUQLVFH#XQD#GHVFUL]LRQH#GHO# FRPSRUWDPHQWR#GHOOD# VWUXWWXUD# LQVLHPH#SL�#DFFXUDWD#H#SL�#
VHPSOLFH#GL#TXHOOD# IRUQLWD#GDOOD# LSRWHVL# LUUHDOLVWLFD/#GL#HOHPHQWL#FRQ#VH]LRQH# LQILQLWHVLPD#ULVSHWWR#DOOD#
OXFH#H#QRGL#SXQWLIRUPL/#FKH#YLHQH#DGRWWDWD/#SHU#VHPSOLFLWj#GL#FDOFROR/#QHOO*DPELWR#GL#DQDOLVL#FRQGRWWH#
PDQXDOPHQWH1# 6L# SHUGH# LQ# HIIHWWL# OD# QHFHVVLWj/# WLSLFD# GHL# SURFHGLPHQWL#PDQXDOL/# GL# GLVWLQJXHUH# L#
SLODVWUL#QRUPDOL/#SHU#L#TXDOL#VL#FRQVLGHUD#DQFRUD#YDOLGR#XQ#FRPSRUWDPHQWR#DOOD#'H#6DLQW#9HQDQW/#GDOOH#
SDUHWL# D#PHQVROD/# VRJJHWWH# D# WXWW*DOWUD# VFKHPDWL]]D]LRQH/# H# VL# HOLPLQD# DO# FRQWHPSR# LO# ELVRJQR# GL#
ULFRUUHUH/# LQ# IDVH#GL#YHULILFD/#D# UHJROH#HPSLULFKH#GL#VSXQWDWXUD#GHL#PRPHQWL#DL#QRGL/#DQFKH#TXHVWH#
WLSLFKH#GHL#SURFHGLPHQWL#PDQXDOL1#

#

#
#
6L# RVVHUYL# FKH# O*LQWURGX]LRQH# GL# QRGL# ULJLGL# D# GLPHQVLRQH# ILQLWD# UHQGH# SL�# FRPSOHVVH# WDQWR# OH#
FRQGL]LRQL#GL#FRQJUXHQ]D#GHOOD#GHIRUPD]LRQH#GHJOL#HOHPHQWL#FKH# OH#FRQGL]LRQL#GL#HTXLOLEULR#DO#QRGR1#
,Q# SDUWLFRODUH/# GD# XQ# SXQWR# GL# YLVWD# FLQHPDWLFR/# OD# URWD]LRQH# GHO# QRGR# SURYRFD# DQFKH# XQR#
VFRUULPHQWR#WUDVYHUVDOH#WUD#OH#VH]LRQL#WHUPLQDOL#GHJOL#HOHPHQWL#FKH#YL#FRQFRUURQR1#8JXDOPHQWH/#QHOOH#
HTXD]LRQL#GL#HTXLOLEULR#DOOD# URWD]LRQH#GHO#QRGR/#ROWUH#DL#PRPHQWL#DJHQWL#QHOOH#VH]LRQL# WHUPLQDOL#GHJOL#
HOHPHQWL/#FRPSDLRQR#DQFKH# L#PRPHQWL#SURGRWWL#GDL#FDULFKL#H#GDJOL#VIRU]L#GL# WDJOLR#DSSOLFDWL#DO#QRGR1#
1H# GHULYDQR# VHQVLELOL# GLIIHUHQ]H# GL# FRPSRUWDPHQWR# ULVSHWWR# DO# PRGHOOR# VHPSOLILFDWR# EDVDWR# VX#
HOHPHQWL#SULYL#GHOOD#GLPHQVLRQH#WUDVYHUVDOH1#
/D# GLIIHUHQ]D# GLYHQWD# LQ# SDUWLFRODUH# ULOHYDQWH# QHO# FDVR# GL# WUDYL# FRUWH# SRVWH# WUD# SLODVWUL# GL# JURVVR#
VSHVVRUH1# ,Q# WDO# FDVR/# LO#PRGHOOR# DGRWWDWR# YDOXWD# LQ# SLHQR# LO# FRQWULEXWR# DOOD# ULJLGH]]D# FRPSOHVVLYD#
RIIHUWR#GDO#FRPSRUWDPHQWR#D#PHQVROD#9LHUHQGHO#GHOO*LQVLHPH#GHL#GXH#SLODVWUL#DIILDQFDWL#H#QH#GHVFULYH#
LQ#PRGR#SL�#DGHJXDWR#OR#VWDWR#GL#VROOHFLWD]LRQH1#
#

#
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/¶HOHPHQWR# LPSOHPHQWDWR#q#EDVDWR#VXOOD#VROX]LRQH#JHQHUDOH#GL#'H#6DLQW#9HQDQW# +VL#YHGD# ³3HWUROR/#
&DVFLDUR/# 6G# EHDP# HOHPHQW# EDVHG# RQ# 'H# 6DLQW# 9HQDQW¶V# URG# WKHRU\/#&RPSXWHUV# )# 6WUXFWXUHV/#
5337³,1# /D# VXD# JHRPHWULD# q# GHVFULWWD# DVVHJQDQGR# OD# OXQJKH]]D/# OD# VH]LRQH#H# O¶RULHQWD]LRQH#QHOOR#
VSD]LR#GHILQLWD#GDO#YHUVRUH# ^# L[/# L\/# L]#`#GHO#VLVWHPD#GL# ULIHULPHQWR# ORFDOH#^#[/#\/#]#`1# ,#GXH#QRGL# L#H# M#
VRQR#DVVRFLDWL#DOOD#VH]LRQH#LQL]LDOH#H#ILQDOH#GHOO¶HOHPHQWR#PHQWUH#GL#H#GM#UDSSUHVHQWDQR#OD#GLIIHUHQ]D#
GL# SRVL]LRQH# WUD# LO# FHQWUR# GHOOD# VH]LRQH# WHUPLQDOH#HG# LO#QRGR# FRUULVSRQGHQWH1# ,Q# WHUPLQL#PHFFDQLFL#
O¶HOHPHQWR#q#GHILQLWR#GDOOH#IRU]H#QRGDOL#IL#H#IM#H#GDL#PRPHQWL#QRGDOL#PL#H#PM/#DVVRFLDWL#ULVSHWWLYDPHQWH#
DJOL#VSRVWDPHQWL#QRGDOL#XL/#XM#HG#DOOH#URWD]LRQL#QRGDOL#ϕϕϕϕL/#ϕϕϕϕM1#
$O#ILQH#GL#DUULFFKLUH#OD#GHVFUL]LRQH#FLQHPDWLFD/#O¶HOHPHQWR#FRQWHPSOD#DQFKH#GHL#PRGL#GHIRUPDWLYL#WLSR#
EROOD# +EXEEOH# IXQFWLRQV,# FRQWUROODWL# GD# SDUDPHWUL# LQWHUQL# +QRQ# QRGDOL,1# &Lz# UHQGH# O¶HOHPHQWR#
SDUWLFRODUPHQWH# DGDWWR# DOOH# DQDOLVL# GLQDPLFKH# FRQ#PDVVD# GLVWULEXLWD/# HVVHQGR# FDSDFH# GL# FRJOLHUH#
PRGL#GHIRUPDWLYL#ORFDOL#+FKH#QRQ#FRLQYROJRQR#VSRVWDPHQWL#GL#HVWUHPLWj,1#
#

#
#

,#GLVDVVDPHQWL#
/D#GHILQL]LRQH#GL#ILOL#ILVVL#H#TXLQGL#GL#UDVWUHPD]LRQL#HFFHQWULFKH#QHOOH#VH]LRQL#GHL#SLODVWUL#FRPSRUWD#XQ#
GLVDVVDPHQWR# RUL]]RQWDOH# IUD# L# SLODVWUL# GL# XQD# VWHVVD# OLQHD# PRQWDQWH1# 4XHVWR# IDWWR# RYYLDPHQWH#
LQIOXHQ]D#LQ#PRGR#QRQ#WUDVFXUDELOH#LO#FRPSRUWDPHQWR#GHOOD#VWUXWWXUD#LQ#TXDQWR/#VH#OH#VH]LRQL#GHL#GXH#
SLODVWUL#FRQFRUUHQWL#QHOOR#VWHVVR#QRGR#QRQ#VRQR#DOOLQHDWH/# OR#VIRU]R#QRUPDOH#GHO#SLODVWUR#VXSHULRUH#
LQGXFH# LQ# TXHOOR# LQIHULRUH# DQFKH# XQ# PRPHQWR# GRYXWR# DOO*HFFHQWULFLWj# WUD# L# GXH# EDULFHQWUL1# ,O#
SURJUDPPD#WLHQH#FRQWR#GL#TXHVWR#IHQRPHQR#XWLOL]]DQGR#XQ#QRGR#ULJLGR#HFFHQWULFR#FKH#SHUPHWWH#XQD#
GHVFUL]LRQH#HVDWWD#GHOOD#FLQHPDWLFD#GHO#QRGR1#

#
#
#
#
#
#
#
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/*$QDOLVL#VWDWLFD#1RQOLQHDUH#
,# UHFHQWL# VYLOXSSL# QRUPDWLYL# KDQQR# LQWURGRWWR# O*DQDOLVL# VWDWLFD# QRQOLQHDUH/# GHWWD# DQFKH# $QDOLVL#
3XVKRYHU/# FRPH# XOWHULRUH# VWUXPHQWR# GL# YDOXWD]LRQH# GHO# FRPSRUWDPHQWR# GL# VWUXWWXUH# VRJJHWWH# D#
VLVPD1# ,Q# SDUWLFRODUH# O¶2SFP# 65:7# DO# SXQWR# 7181714# H# LO#'P3;# DO# SXQWR# :161714# GLVSRQJRQR# FKH#
O¶DQDOLVL#VWDWLFD#QRQOLQHDUH#SXz#HVVHUH#DSSOLFDWD#SHU#JOL#VFRSL#H#L#FDVL#VHJXHQWL=#
�# YDOXWDUH#L#UDSSRUWL#GL#VRYUDUHVLVWHQ]D#αX2α4#FKH#LQWHUYLHQH#QHO#FDOFROR#GHO#IDWWRUH#GL#VWUXWWXUD#T/#
�# YHULILFDUH# O¶HIIHWWLYD#GLVWULEX]LRQH#GHOOD#GRPDQGD# LQHODVWLFD#QHJOL#HGLILFL#SURJHWWDWL#FRO# IDWWRUH#GL#

VWUXWWXUD#T/#
�# LQ#VRVWLWX]LRQH#GHL#PHWRGL#GL#DQDOLVL#OLQHDUL#SHU#JOL#HGLILFL#GL#QXRYD#FRVWUX]LRQH/#
�# FRPH#PHWRGR#GL#YDOXWD]LRQH#GHOOD#FDSDFLWj#GL#HGLILFL#HVLVWHQWL1#
4XHVWD#PRGDOLWj#GL#DQDOLVL#VL#EDVD#VX#GXH#DVVXQ]LRQL=#
�# FKH# OD#ULVSRVWD#GHOOD#VWUXWWXUD#SRVVD#HVVHUH#OHJDWD#D#TXHOOD#GL#XQ#VLVWHPD#%ULGRWWR#HTXLYDOHQWH%#

DG#XQ#VROR#JUDGR#GL#OLEHUWj>##
�# FKH#OD#ULVSRVWD#GLQDPLFD#DOOH#D]LRQL#VLVPLFKH#GHO#VLVWHPD#ULGRWWR#VLD#ULFRQGXFLELOH#D#TXHOOD#GL#LQ#

VLVWHPD#HODVWLFR#%HTXLYDOHQWH%1#
/D#SULPD#DVVXQ]LRQH#LPSOLFD#FKH#OD#GHIRUPDWD#GHOOD#VWUXWWXUD#VLD#LQ#GHILQLWLYD#FRQWUROODWD#GD#XQ#VROR#
PRGR#GHIRUPDWLYR#H#PDQWHQJD# OD#VWHVVD# IRUPD#SHU# WXWWD# OD#GXUDWD#GHO#VLVPD># OD#VHFRQGD# LPSOLFD#
XQD# DSSURSULDWD# GHILQL]LRQH# GHL# SDUDPHWUL# GHO# VLVWHPD# HODVWLFR# HTXLYDOHQWH# +PDVVD/# ULJLGH]]D# H#
YLVFRVLWj,# LQ# PRGR# FKH# SRVVD# LVWLWXLUVL# XQD# UHOD]LRQH# VHPSOLFH# WUD# OH# HVFXUVLRQL# PDVVLPH# LQ#
VSRVWDPHQWR#QHL#GXH#VLVWHPL1##
(QWUDPEH# OH# LSRWHVL# WURYDQR# ULVFRQWUR# VROR# FRPH# DSSURVVLPD]LRQH# JURVVRODQD/# WXWWDYLD#XQD# VHULH#
RUPDL# QXPHURVD# GL# LQYHVWLJD]LRQL# KD# PRVWUDWR# FRPH/# SHU# TXHVWD# YLD/# VL# SRVVDQR# RWWHQHUH#
LQIRUPD]LRQL#VLJQLILFDWLYH#GHO#FRPSRUWDPHQWR# UHDOH#GHOOH#VWUXWWXUH/#DOPHQR#QHL#FDVL/# WXWWR#VRPPDWR#
IUHTXHQWL/#LQ#FXL#OD#ULVSRVWD#q#GRPLQDWD#GD#XQ#VROR#PRGR#GHIRUPDWLYR1#/*DQDOLVL#SXVKRYHU#IRUQLVFH#LQ#
HIIHWWL# LQIRUPD]LRQL/#TXDQWR#PHQR# VXO#SLDQR#TXDOLWDWLYR/# VX#DVSHWWL# LPSRUWDQWL#GHOOD# ULVSRVWD#FKH# LQ#
DQDOLVL#EDVDWH#VX#XQD#PRGHOOD]LRQH#HODVWLFR0OLQHDUH#VRQR#PHVVH# LQ#FRQWR#VROR# LQ#PRGR# IRUIHWWDULR#
DWWUDYHUVR#O*LQWURGX]LRQH#HXULVWLFD#GHO#FRVLGGHWWR#IDWWRUH#GL#VWUXWWXUD#T/#LQ#SDUWLFRODUH=#
�# SHUPHWWH#GL#WHQHU#FRQWR#GHOOH#ULVHUYH#GL#GXWWLOLWj#H#GL#UHVLVWHQ]D#FKH#OD#VWUXWWXUD#FRQVHUYD#DQFKH#

ROWUH#LO#OLPLWH#HODVWLFR>##
�# SHUPHWWH#GL#WHQHU#FRQWR#GHO#GHJUDGR#GL#UHVLVWHQ]D#LQ#HOHPHQWL#VRJJHWWL#D#GHIRUPD]LRQL#HOHYDWH>##
�# VHJQDOD# OD# SUHVHQ]D# GL# HOHPHQWL# SRWHQ]LDOPHQWH# IUDJLOL# HG# OD# ORUR# LQIOXHQ]D# VXOOD# VLFXUH]]D#

FRPSOHVVLYD#GHOOD#VWUXWWXUD>#
�# VHJQDOD# JOL# HOHPHQWL# H# OH# ]RQH# GHOOD# VWUXWWXUD# SRWHQ]LDOPHQWH# VRJJHWWH# D# GHIRUPD]LRQL# SL�#

HOHYDWH1##

,QIRUPD]LRQL#JHQHUDOL#VXOO¶DQDOLVL#SXVKRYHU#
/¶DQDOLVL# VWDWLFD#QRQOLQHDUH# +GHWWD#DQFKH#DQDOLVL#SXVKRYHU,# VL#HVHJXH# VXOOD# VWUXWWXUD#GL#HOHYD]LRQH#
XQD#YROWD#FKH# OH#DUPDWXUH# ULVXOWLQR#GLPHQVLRQDWH1#/¶DQDOLVL#q#HVHJXLWD# IDFHQGR#YDULDUH# OD#GLUH]LRQH#
VLVPLFD#H# OD#GLVWULEX]LRQH#GHOOH#DFFHOHUD]LRQL#VXOO*DOWH]]D#GHO# IDEEULFDWR1#/¶XWHQWH#SXz# LPSRVWDUH# LQ#
SDUWLFRODUH# LO# QXPHUR# GL# VFDQVLRQL# VLVPLFKH# GD# HIIHWWXDUH# H# VHOH]LRQDUH# OH# GLVWULEX]LRQL# GL#
DFFHOHUD]LRQL#GD#DSSOLFDUH#QHOO¶DQDOLVL#+VROR#OLQHDUH/#VROR#FRVWDQWH/#OLQHDUH#H#FRVWDQWH,1#
#
/*DQDOLVL#q#FRQGRWWD#DSSOLFDQGR#VXOOD#VWUXWWXUD#L#FDULFKL#VWDWLFL#TXDVL0SHUPDQHQWL#HG#XQD#GLVWULEX]LRQH#
YDULDELOH# GL# DFFHOHUD]LRQL# VLVPLFKH# DJHQWL# LQ# XQD# SUHILVVDWD# GLUH]LRQH1# 6L# LQVWDXUD# TXLQGL# XQ#
SURFHVVR# LQFUHPHQWDOH#GL#FDULFR#VXOO*D]LRQH#VLVPLFD/#SURWUDWWR# ILQR#DO# UDJJLXQJLPHQWR#GHO#FROODVVR1#
*OL# HOHPHQWL# UHVLVWHQWL# VRQR# FRQVLGHUDWL# D# FRPSRUWDPHQWR# HODVWR0SODWLFR/# D# GXWWLOLWj# OLPLWDWD# H# SHU#
HVVL# VRQR# YDOXWDWH# OH# URWD]LRQL# OLPLWL# DOOR# VQHUYDPHQWR# H# DO# FROODVVR/# VHFRQGR# OH# LQGLFD]LRQL#
FRQWHQXWH#QHOOD#2SFP#65:7#H#QHOOH#,VWUX]LRQL#SHU#O¶DSSOLFD]LRQH#GHOOH#17&#533;1##
1HO#FRUVR#GHOO*DQDOLVL#VRQR#ULFRQRVFLXWL#L#VHJXHQWL#VWDWL#OLPLWH=#
�# VWDWR# OLPLWH# GL# GDQQR# +6/',/# VHJQDODWR# GDO# SULPR# UDJJLXQJLPHQWR# GHOOR# VFRUULPHQWR# OLPLWH# GL#

LQWHUSLDQR/# FRVu# FRPH# GHILQLWR# QHO# IRJOLR# 2S]LRQL# GL# YHULILFD# +YHGL# SDUDJUDIR# RPRQLPR# QHO#
VHJXLWR#GL#TXHVWR# FDSLWROR,/# LQ# FRUULVSRQGHQ]D#GL#XQD#GHOOH#PDJOLH#GL# WHODLR#PDUFDWH#SHU# WDOH#
YHULILFD#QHO#IRJOLR#7UDYL>#

�# VWDWR# OLPLWH#GL#VDOYDJXDUGLD#YLWD# +6/9,/#VHJQDODWR#GDO#SULPR#UDJJLXQJLPHQWR#GL#XQD#SUHGHILQLWD#
DOLTXRWD#GHOOD#URWD]LRQH#GL#FROODVVR#LQ#TXDOFKH#HOHPHQWR>##

�# VWDWR# OLPLWH# GL# FROODVVR# +6/&,/# VHJQDODWR# GD# XQD# FDGXWD# GL# FDULFR# SDUL# DO# 48(# GHO# YDORUH#
PDVVLPR#UDJJLXQWR1#

6LD# OD# 2SFP# 65:7# FKH# LO# 'P3;# SUHYHGRQR# FKH# WDOH# WLSR# GL# DQDOLVL# SRVVD# HVVHUH# XWLOL]]DWD# SHU#
YDOXWDUH#FRQ#PDJJLRUH#DIILGDELOLWj# LO# UDSSRUWR#GL#VRYUDUHVLVWHQ]D#αX2α4#+IUD# OH#DFFHOHUD]LRQL#DO# OLPLWH#



# 8#

XOWLPR# H# DO# OLPLWH# HODVWLFR,# FKH# LQWHUYLHQH# QHO# FDOFROR# GHO# IDWWRUH# GL# VWUXWWXUD# H# FRPH# PHWRGR#
DOWHUQDWLYR#SHU#OD#YDOXWD]LRQH#GHOOD#VLFXUH]]D#VLVPLFD#GL#HGLILFL#QXRYL#R#HVLVWHQWL1#
/D# YDOXWD]LRQH# GHOOD# VLFXUH]]D# VLVPLFD/# LQ# SDUWLFRODUH/# q# HVHJXLWD# FDOFRODQGR# OH# DFFHOHUD]LRQL# DO#
VXROR# +SJD# VX# URFFLD,# VRVWHQLELOL# GDOOD# VWUXWWXUD# QHJOL# VWDWL# OLPLWH#PHQ]LRQDWL# +6/'/# 6/9/# 6/&,# H#
FRQIURQWDQGROH#FRQ#OH#FRUULVSRQGHQWL#DFFHOHUD]LRQL#GL#SURJHWWR/#LPSRVWH#GDOOD#QRUPDWLYD1#

6YROJLPHQWR#GHOO¶DQDOLVL#
6L#SDUWH#DVVXPHQGR#XQD#GLVWULEX]LRQH#GL#DFFHOHUD]LRQL/#LO#SL�#SRVVLELOH#UDSSUHVHQWDWLYD#GHO#FDPSR#GL#
DFFHOHUD]LRQL# LQGRWWR#GDO#VLVPD1# ,QGLFDQGR#FRQ#Z# OD# IRUPD#PRGDOH#H#FRQ#DJ# LO#YDORUH#GL#ULIHULPHQWR#
GHOO*DFFHOHUD]LRQH#VLVPLFD#DO#VXROR/# LO#VLVWHPD#GL#IRU]H# LQHU]LDOL# LQGRWWR#VXOOD#VWUXWWXUD#q#GHWHUPLQDWR#
GDOOD#UHOD]LRQH=#

Z0I ρJJ DD = #
#
HVVHQGR#0#OD#PDWULFH#GHOOH#PDVVH#GHOOD#VWUXWWXUD#H#S#LO#IDWWRUH#GL#SDUWHFLSD]LRQH#GHILQLWR#GDOOD=#

Z0Z
L0Z

7

7

=ρ #

GRYH#L#FRUULVSRQGH#DG#XQ#PRWR#ULJLGR#XQLWDULR#QHOOD#GLUH]LRQH#GHOO*HFFLWD]LRQH#VLVPLFD1#
6L#HVHJXH#XQD#DQDOLVL#VWDWLFD#QRQOLQHDUH#DO#SDVVR#DVVXPHQGR#OD#VWUXWWXUD#VRJJHWWD#DG#XQ#VLVWHPD#GL#
IRU]H# ^D# I`/# SHU# LQFUHPHQWL# VXFFHVVLYL# GHO# SDUDPHWUR# DPSOLILFDWLYR# D# ILQR# DO# FROODVVR# XOWLPR# GHOOD#
VWUXWWXUD/#WHQHQGR#FRQWR#VLD#GHOO*LQVRUJHQ]D#GL#GHIRUPD]LRQL#SODVWLFKH#FKH#GHO#GHJUDGR#GL#UHVLVWHQ]D#
QHJOL# HOHPHQWL# GHOOD# VWUXWWXUD# LQGRWWR# GD# GHIRUPD]LRQL# HFFHVVLYH1# &RPH# ULVXOWDWR# VL# RWWLHQH# XQD#
VXFFHVVLRQH# GL# FRQILJXUD]LRQL# GL# HTXLOLEULR# ^DJ/# X`/# FKH# SRVVRQR# HVVHUH# UDFFROWH# LQ# XQD# FXUYD# GL#
HTXLOLEULR##

DJ# #DJ+X,#
#
GRYH# X# q# LO# YDORUH# VFDODUH# GHOOR# VSRVWDPHQWR# GL# ULIHULPHQWR/# FRQYHQLHQWHPHQWH# GHILQLWR# GDOOD#
UHOD]LRQH##

LI
XI
7

7

=X #

#
6L#QRWL#GDOOD#SUHFHGHQWH#HVSUHVVLRQH#FKH# LO#YDORUH#GHOOR#VSRVWDPHQWR#GL#ULIHULPHQWR#YLHQH#FDOFRODWR#
FRQ#XQD#HTXLYDOHQ]D#HQHUJHWLFD#FRO# ODYRUR#GL#GHIRUPD]LRQH# +VSRVWDPHQWR# # ODYRUR2IRU]D,1#4XHVWD#
PRGDOLWj#GL#FDOFROR#KD# LO#YDQWDJJLR#GL#UHQGHUH# L#ULVXOWDWL#GL#DQDOLVL# LQGLSHQGHQWL#GDOOD#VFHOWD#DUELWUDULD#
GHO# SXQWR# GL# FRQWUROOR# H# GDOOH# LUUHJRODULWj# LQ# DOWH]]D# GHOOD# FRVWUX]LRQH/# GRYXWH# DG# HVHPSLR# DOOD#
SUHVHQ]D#GL#WRUULQL#R#GL#SLDQL#GL#FRSHUWXUD#LQFOLQDWL#R#VIDOVDWL1##
#
6XOOD#FXUYD#GL#HTXLOLEULR#VRQR#LQGLYLGXDWL#L#SXQWL#FRUULVSRQGHQWL#DJOL#VWDWL#OLPLWH#GL#LQWHUHVVH=#
VWDWR#OLPLWH#HODVWLFR#>6/(@=#

FRUULVSRQGH#DO#SXQWR#LQ#FXL#KD#WHUPLQH#LO#FRPSRUWDPHQWR#HODVWLFR#OLQHDUH>#
VWDWR#OLPLWH#GL#GDQQR#>6/'@=#

UDSSUHVHQWD# LO# SXQWR# LQ# FXL# VL# KD# LO# SULPR# UDJJLXQJLPHQWR# GHOOD# UDJJLXQJLPHQWR# GHOOR#
VFRUULPHQWR#OLPLWH#GL#LQWHUSLDQR#LQ#TXDOFKH#PDJOLD#GL#WHODLR#+IUD#TXHOOH#PDUFDWH,>#

VWDWR#OLPLWH#GL#VDOYDJXDUGLD#YLWD#>6/9@=#
UDSSUHVHQWD# LO# SXQWR# LQ# FXL# VL# KD# LO# SULPR# UDJJLXQJLPHQWR# GL# XQD# DOLTXRWD# SUHILVVDWD# +SHU#
GHIDXOW#LO#:8(,#GHOOD#URWD]LRQH#GL#FROODVVR#θX#LQ#TXDOFKH#HOHPHQWR>#

VWDWR#OLPLWH#GL#FROODVVR#>6/&@=#
FRUULVSRQGH#DG#XQD#FDGXWD#GL#FDULFR#SDUL#DO#48(#GHO#YDORUH#PDVVLPR#UDJJLXQWR1#
#

/*RVVHUYD]LRQH#GHOOD#FXUYD# IRUQLVFH#GXH# LQIRUPD]LRQL#VLJQLILFDWLYH#GHO#FRPSRUWDPHQWR#VWUXWWXUDOH=# LO#
YDORUH# PDVVLPR# GHOO*DFFHOHUD]LRQH# VRVWHQXWD# GDOOD# VWUXWWXUD# H# O*HVFXUVLRQH# PDVVLPD# GHOOR#
VSRVWDPHQWR# UDJJLXQWR1# ,O# SULPR/# FRQVLGHUDWR# LQ# UDSSRUWR# DOOD# DFFHOHUD]LRQH# DJHQWH# LQ# FRUULVSRQ0
GHQ]D#DO#OLPLWH#HODVWLFR/#IRUQLVFH#LO#FRVLGGHWWR#UDSSRUWR#GL#VRYUDUHVLVWHQ]D#FKH#SXz#HVVHUH#XWLOL]]DWR/#
FRPH# VXJJHULWR# QHOOH# QRUPH/# DL# ILQL# GL# XQD#PLJOLRUH# FDUDWWHUL]]D]LRQH# GHO# IDWWRUH# GL# VWUXWWXUD# T# H#
TXLQGL#D#PLJOLRUDUH# O*DIILGDELOLWj#GHOO*DQDOLVL# OLQHDUH1#/D#VHFRQGD# LQGLYLGXD/# WUDPLWH# LO# UDSSRUWR# WUD# OR#
VSRVWDPHQWR#XOWLPR#H#TXHOOR#DO#OLPLWH#HODVWLFR/#OD#GXWWLOLWj#FRPSOHVVLYD#GHOOD#VWUXWWXUD/#DQFKH#HVVR#GD#
SRUUH# LQ# UHOD]LRQH# FRO# IDWWRUH# GL# VWUXWWXUD# T# +YDORUL# ULGRWWL# GHOOD# GXWWLOLWj# FRUULVSRQGRQR# D# YDORUL# SL�#
EDVVL#GL#T,1##

#



# 9#

#
9LVWD#GL#XQD#FXUYD#GL#HTXLOLEULR#RWWHQXWD#FRQ#O¶DQDOLVL#SXVKRYHU#

9HULILFD#GHOOD#FDSDFLWj#VLVPLFD#QHJOL#VWDWL#OLPLWH#6/'/#6/9#H#6/&#
*OL# VSRVWDPHQWL# X//# X6# H# X&# UDJJLXQWL# QHL# SXQWL# OLPLWH# 6/'/# 6/9# H# 6/&# VRQR# SDUWLFRODUPHQWH#
VLJQLILFDWLYL#SHU#XQD#YDOXWD]LRQH#GHOOD#FDSDFLWj#VLVPLFD#GHOOD#VWUXWWXUD1#(¶# LQIDWWL#SRVVLELOH#FRQGXUUH#
XQD#YHULILFD#³SXVKRYHU´#SHU#RJQXQR#GHJOL#VWDWL#OLPLWH#PHQ]LRQDWL/#QHO#PRGR#VHJXHQWH=#
/D#FXUYD#YLHQH#VHPSOLILFDWD#H#ULGRWWD#D#FXUYD#ELOLQHDUH/#FDUDWWHUL]]DWD#GD#XQD#ULJLGH]]D#HTXLYDOHQWH#
.H/# GD# XQD# DFFHOHUD]LRQH# HTXLYDOHQWH# DOOR# VQHUYDPHQWR# D\1# 6L# YLHQH# FRVu# D# GHILQLUH# XQ# VLVWHPD#
HODVWRSODVWLFR# DG# XQ# JUDGR# GL# OLEHUWj1# (*# SRVVLELOH# DQFKH# FDUDWWHUL]]DUH# OD# ULVSRVWD# VLVPLFD# GL#
TXHVW*XOWLPR# DWWUDYHUVR# OD# ULVSRVWD# VLVPLFD# GHO# VLVWHPD# HODVWLFR# FRUULVSRQGHQWH/# GL# ULJLGH]]D#.H#H#
TXLQGL#GL#SHULRGR#SURSULR##

J.
7

H

π5= #

6L# q# YLVWR# LQIDWWL/# DWWUDYHUVR# FRUUHOD]LRQL# VWDWLVWLFKH# FKH/# VRWWR# D]LRQH# VLVPLFD/# L# GXH# VLVWHPL#
SUHVHQWDQR#OD#VWHVVD#HVFXUVLRQH#PDVVLPD#LQ#VSRVWDPHQWL#VH#7#!#7F1##
3HU# 7# ?# 7F/# O*HVFXUVLRQH# LQ# VSRVWDPHQWR# GHO# VLVWHPD# QRQOLQHDUH# X51# q# LQ# JHQHUDOH#PDJJLRUH# GL#
TXHOOD#GHO#VLVWHPD#HODVWLFR#X5(/#PD#SXz#HVVHUH#PHVVD# LQ# UHOD]LRQH#FRQ#TXHVW*XOWLPD#DWWUDYHUVR# OD#
IRUPXOD=#

-

- ,4+4
T

77T
XX F
5(51

−+
= #

GRYH# LO# IDWWRUH# T-# q# FDOFRODWR# LQ# IXQ]LRQH# GHO# UDSSRUWR# WUD# O*DFFHOHUD]LRQH# VSHWWUDOH# DV#  # DJ# 6+7,# H#
O*DFFHOHUD]LRQH#DO#OLPLWH#GL#VQHUYDPHQWR#GHO#VLVWHPD#ELOLQHDUH#HTXLYDOHQWH#D\##

,>4PD[+-
\V DDT = #

/R# VSRVWDPHQWR# ULFKLHVWR# X51# SXz# HVVHUH# SHUWDQWR# HVSUHVVR# LQ# IXQ]LRQH# GHOO*DFFHOHUD]LRQH# GL#
ULIHULPHQWR# DO# VXROR# DJ1# (JXDJOLDQGR# O*HVSUHVVLRQH# GHOOR# VSRVWDPHQWR# ULFKLHVWR# X51# FRQ# JOL#
VSRVWDPHQWL#GLVSRQLELOL#X//#X6#HG#X&#DL#GLYHUVL#OLPLWL#FRQVLGHUDWL/#SRVVRQR#HVVHUH#SHUWDQWR#YDOXWDWH#OH#
FRUULVSRQGHQWL#DFFHOHUD]LRQL#DPPLVVLELOL#DO#VXROR#+$FFHOHUD]LRQH#GL#SLFFR#DO#VXROR#R#%SJD%,1##
8QD#YROWD#FKH# OH#DFFHOHUD]LRQL#DO#VXROR#VRVWHQLELOL#SHU#JOL#VWDWL# OLPLWH#6/'/#6/9#H#6/&#VLDQR#VWDWH#
FDOFRODWH/# OD# YHULILFD# VL# LQWHQGH# VRGGLVIDWWD# VH# TXHVWH# ULVXOWDQR# PDJJLRUL# GHOOH# FRUULVSRQGHQWL#
DFFHOHUD]LRQL#DO#VXROR#GL#SURJHWWR#+DFFHOHUD]LRQL#ULFKLHVWH,/#RYYHUR=#

9HULILFD#SHU#V1O1#GL#'DQQR#+6/',#VRGGLVIDWWD#VH## # # SJD6/'#≥#DJG#
9HULILFD#SHU#V1O1#GL#6DOYDJXDUGLD#9LWD#+6/9,#VRGGLVIDWWD#VH## SJD6/9#≥#DJY#
9HULILFD#SHU#V1O1#GL#&ROODVVR#+6/&,#VRGGLVIDWWD#VH## # SJD6/&#≥#DJF#



# :#

/H#DFFHOHUD]LRQL#DO#VXROR#GL#SURJHWWR#DJG/#DJY/#DJF#VRQR#TXHOOH#LPSRVWDWH#QHO#IRJOLR#3DUDPHWUL#VLVPLFL#
H# FRUULVSRQGRQR# DOOH# DFFHOHUD]LRQL# GL# ULIHULPHQWR# GHO# VLWR# $J-/# UHODWLYH# DL# WUH# SHULRGL# GL# ULWRUQR#
GHOO¶D]LRQH#VLVPLFD#+SHU#V1O1#GL#GDQQR/#SHU#V1O1#XOWLPR/#SHU#V1O1#GL#FROODVVR,1#,Q#WHUPLQL#GL#SUREDELOLWj#GL#
VXSHUDPHQWR#QHOOD#YLWD#GL#ULIHULPHQWR#395/#VL#KDQQR#OH#VHJXHQWL#FRUULVSRQGHQ]H=#

DJG## SHU#V1O1#GL#'DQQR#+6/',### # FRUULVSRQGHQWH#DOOD#395#GHO#96(/#
DJY## SHU#V1O1#GL#6DOYDJXDUGLD#YLWD#+6/9,# FRUULVSRQGHQWH#DOOD#395#GHO#43(/#
DJF## SHU#V1O1#GL#&ROODVVR#+6/&,## # FRUULVSRQGHQWH#DOOD#395#GHO#8(1#

#
1HO#GLVHJQR#GHOOD#FXUYD#SXVKRYHU#VRQR#ULSRUWDWL#DO#ULJXDUGR#WUH# LVWRJUDPPL#GL#YHULILFD#SHU# L#WUH#VWDWL#
OLPLWH#6/'/#6/9#H#6/&/#FKH#ULSRUWDQR#LQ#JUDILFR#OH#SJD#VRVWHQLELOL#H#TXHOOH#ULFKLHVWH#H#FRQVHQWRQR#GL#
DSSUH]]DUH#LPPHGLDWDPHQWH#LO#VRGGLVIDFLPHQWR#GHOOD#YHULILFD1#
#
(*#XWLOH#ULFRUGDUH#FKH#XQD#YDOXWD]LRQH#GL#VLFXUH]]D#FRQGRWWD#LQ#TXHVWR#PRGR#VRIIUH#IRUWHPHQWH#GHOOH#
DVVXQ]LRQL# VHPSOLILFDWLYH# IDWWH/# FKH# QRQ# VHPSUH# WURYDQR# XQ# SLHQR# ULVFRQWUR# QHOOD# UHDOWj# VHPSUH#
PROWR#FRPSOHVVD#HG#DUWLFRODWD#GHO#FRPSRUWDPHQWR#VWUXWWXUDOH1#/*DQDOLVL#SXVKRYHU#FRQVHQWH#WXWWDYLD#
GL#DUULFFKLUH#QRWHYROPHQWH# OH# LQIRUPD]LRQL#RWWHQXWH#GDOO*DQDOLVL#GLQDPLFD#PRGDOH#FRQGRWWD# LQ#FDPSR#
HODVWLFR#HG# LQVLHPH#D#TXHVWD# IRUQLVFH#XQ#TXDGUR#FRPSOHVVLYR#XWLOH#DG#XQD#PLJOLRUH#H#SL�#DIILGDELOH#
GLPHQVLRQDPHQWR# GHOOD# VWUXWWXUD1# ,Q# SDUWLFRODUH/# SHUPHWWH# GL# YDOXWDUH/# D# YDOOH# GHO# SURJHWWR# GHOOH#
DUPDWXUH/#VH#HIIHWWLYDPHQWH#OD#VWUXWWXUD#FRVu#SURJHWWDWD#VRGGLVIL#OH#FDUDWWHULVWLFKH#GL#GXWWLOLWj#ULFKLHVWH#
H#TXLQGL#VH# LO#IDWWRUH#GL#VWUXWWXUD#XWLOL]]DWR#+DVVHJQDWR#GD#LQSXW,#VLD#DGHJXDWR#DOOH#HIIHWWLYH#ULVRUVH#GL#
GXWWLOLWj#GHOOD#VWUXWWXUD1#

,PSOHPHQWD]LRQH#LQ#(',6,6#
/¶LPSOHPHQWD]LRQH# LQ# (',6,6# GHOO¶DQDOLVL# VWDWLFD# QRQOLQHDUH# q# VYROWD# VHFRQGR# TXDQWR# HVSRVWR# LQ#
SUHFHGHQ]D1#6RQR#FRQVLGHUDWL#L#VHJXHQWL#FDULFKL=#
• &DULFKL#SHUPDQHQWL#+DVVXQWL#FRVWDQWL#QHOO¶DQDOLVL,#
• &DULFKL#WHUPLFL/#DIIHWWL#GDO#IDWWRUH#GL#FRPELQD]LRQH#Ψ5#+DVVXQWL#FRVWDQWL#QHOO¶DQDOLVL,#
• &DULFKL#YDULDELOL#VWDWLFL/#Ψ5#+DVVXQWL#FRVWDQWL#QHOO¶DQDOLVL,#
• $]LRQL# VWDWLFKH# DJI/# SURGRWWH# GD# XQD# GLVWULEX]LRQH# GL# DFFHOHUD]LRQL# VLVPLFKH# RUL]]RQWDOL/#

SURSRU]LRQDOPHQWH#FUHVFHQWL1#
H# O¶DQDOLVL#q#ULSHWXWD#SHU#YDORUL#GLYHUVL#GHOO¶DQJROR#GL#LQFLGHQ]D#VLVPLFR/#H#SHU#GLYHUVH#GLVWULEX]LRQL#GL#
DFFHOHUD]LRQL#+FRVWDQWH#R#OLQHDUH#OXQJR#O¶DOWH]]D,1#
$OO¶DWWLYD]LRQH# GHOO¶DQDOLVL/# FRPSDUH# XQD# ILQHVWUD# LQ# FXL# YHQJRQR# DVVHJQDWL# L# SDUDPHWUL# QHFHVVDUL1#
4XHVWL# XOWLPL# VRQR# LQL]LDOL]]DWL# FRQ# YDORUL# GL# GHIDXOW# PD# SRVVRQR# HVVHUH# YDULDWL# GDOO¶XWHQWH# LQ#
UHOD]LRQH#D#HVLJHQ]H#VSHFLILFKH1#
/H# URWD]LRQL# DO# OLPLWH# GL# VQHUYDPHQWR# H# DO# FROODVVR# VRQR# LQROWUH# YDOXWDWH# VHFRQGR# OH# LQGLFD]LRQL#
IRUQLWH#GDOO¶2SFP#65:7#H#GDOOH#,VWUX]LRQL#1WF533;/#FRPH#ULSRUWDWR#QHL#VHJXHQWL#SDUDJUDIL1#

5RWD]LRQH#OLPLWH#GL#VQHUYDPHQWR#
3HU#OD#YDOXWD]LRQH#GHOOD#URWD]LRQH#OLPLWH#GL#VQHUYDPHQWR#θ\#VL#ID#ULIHULPHQWR#DOOH#VHJXHQWL#HVSUHVVLRQL#
SXEEOLFDWH#QHOOD#2SFP#65:7#H#QHOOH#,VWUX]LRQL#1WF533;=##

F
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++= # SHU#WUDYL#H#SLODVWUL##

3HU#L#ULIHULPHQWL#GL#QRUPDWLYD#YHGL=#2SFP#65:7#S1#4414D#2#,VWUX]LRQL#1WF533;#S1#;1:1514#D1#
#

F

\E

\
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+





 −+= # # SHU#SDUHWL##

3HU#L#ULIHULPHQWL#GL#QRUPDWLYD#YHGL=#2SFP#65:7#S1#4414E#2#,VWUX]LRQL#1WF533;#S1#;1:1514#E1#
#
LQ#FXL=#
/Y## OXFH#GL#WDJOLR/#RYYHUR#GLVWDQ]D#IUD#OD#VH]LRQH#GL#HVWUHPLWj#H#TXHOOD#D#PRPHQWR#QXOOR/#
φ\## FXUYDWXUD#D#VQHUYDPHQWR#GHOOD#VH]LRQH#WHUPLQDOH/#
K## DOWH]]D#GHOOD#VH]LRQH/#
GE# GLDPHWUR#PHGLR#GHOOH#EDUUH#ORQJLWXGLQDOL/#
IF# UHVLVWHQ]D#D#FRPSUHVVLRQH#GHO#FDOFHVWUX]]R## # >HVSUHVVR#LQ#0SD@/#
I\# UHVLVWHQ]D#D#VQHUYDPHQWR#GHOO¶DFFLDLR#ORQJLWXGLQDOH## >HVSUHVVR#LQ#0SD@1#



# ;#

5RWD]LRQH#OLPLWH#GL#FROODVVR#
3HU# OD#YDOXWD]LRQH#GHOOD# URWD]LRQH# OLPLWH#D#FROODVVR#θX#VL# ID# ULIHULPHQWR#DOOD#VHJXHQWH#HVSUHVVLRQH#
SXEEOLFDWD#QHOOD#2SFP#65:7#H#QHOOH#,VWUX]LRQL#1WF3;=##
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// 8134,+4 φφθ
γθ #

3HU#L#ULIHULPHQWL#GL#QRUPDWLYD#YHGL=#2SFP#65:7#S1#441$16#2#,VWUX]LRQL#1WF533;#S1#&;)181#
#
LQ#FXL=#
γHO## IDWWRUH#ULGXWWLYR#GL#GXWWLOLWj#+SDUL#D#418#SHU#HOHPHQWL#SULPDUL#H#DG#413#SHU#HOHPHQWL#VHFRQGDUL,/#
θ\# URWD]LRQH#ULVSHWWR#DOOD#FRUGD#DOOR#VQHUYDPHQWR#
φX## FXUYDWXUD# XOWLPD# YDOXWDWD# FRQVLGHUDQGR# OH# GHIRUPD]LRQL# XOWLPH# GHO# FRQJORPHUDWR# +WHQXWR#

FRQWR#GHO#FRQILQDPHQWR,#H#GHOO¶DFFLDLR##
φ\## FXUYDWXUD#D#VQHUYDPHQWR#YDOXWDWD#FRQVLGHUDQGR#O¶DFFLDLR#DOOD#GHIRUPD]LRQH#GL#VQHUYDPHQWR##
/Y## OXFH#GL#WDJOLR/#RYYHUR#GLVWDQ]D#IUD#OD#VH]LRQH#GL#HVWUHPLWj#H#TXHOOD#D#PRPHQWR#QXOOR/#
/3/## OXQJKH]]D#GL#FHUQLHUD#SODVWLFD/#YDOXWDELOH#FRPH=#

F

\E/
93/ I

IG
K// 57134:13413 ++= #

LQ#FXL=#
K## DOWH]]D#GHOOD#VH]LRQH/#
GE/# GLDPHWUR#PHGLR#GHOOH#EDUUH#ORQJLWXGLQDOL##
IF# UHVLVWHQ]D#D#FRPSUHVVLRQH#GHO#FDOFHVWUX]]R#>0SD@/#
I\# UHVLVWHQ]D#D#VQHUYDPHQWR#GHOO¶DFFLDLR#ORQJLWXGLQDOH#>0SD@/#
I\Z# UHVLVWHQ]D#D#VQHUYDPHQWR#GHOO¶DFFLDLR#WUDVYHUVDOH1#
#
/D#GHIRUPD]LRQH#XOWLPD#GHO#FDOFHVWUX]]R#FRQILQDWR#VL#YDOXWD#FRQ#OD#VHJXHQWH#HVSUHVVLRQH=#

F\VFXFX IIραεε 58131- += #
LQ#FXL=#
ε∗
FX# GHIRUPD]LRQH#XOWLPD#GHO#FDOFHVWUX]]]R#FRQILQDWR 

εFX# GHIRUPD]LRQH#XOWLPD#GHO#FDOFHVWUX]]R#DGRWWDWD#SHU#OH#YHULILFKH#VOX#+WLSLFDPHQWH#313368, 
ρV# SHUFHQWXDOH#GL#DUPDWXUD#WUDVYHUVDOH# # ρV# #QE#$VW#2ER#VK#
VK# LQWHUDVVH#GHOOH#VWDIIH#QHOOD#]RQD#FULWLFD/#
QE## QXPHUR#GL#EUDFFL#VWDIIH/#
$VW# DUHD#WUDVYHUVDOH#GHO#WRQGLQR#VWDIID/#
α# IDWWRUH#GL#HIILFLHQ]D#GHO#FRQILQDPHQWR=#
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E3K3## EDVH#HG#DOWH]]D#GHO#QXFOHR#FRQILQDWR/#
EL# GLVWDQ]H#GHOOH#EDUUH#ORQJLWXGLQDOL#WUDWWHQXWH#GD#WLUDQWL#R#VWDIIH#SUHVHQWL#VXO#SHULPHWUR1#
,O# IDWWRUH# GL# HIILFLHQ]D# GHO# FRQILQDPHQWR# α  FRVu# FDOFRODWR# YLHQH# TXLQGL#PROWLSOLFDWR# SHU# LO# IDWWRUH#
ULGXWWLYR# GL# GXWWLOLWj# SHU# FDUHQ]D# GL# FRQILQDPHQWR/# DVVHJQDWR# FRPH# RS]LRQH# QHO# TXDGUR# GL# DYYLR#
GHOO¶DQDOLVL#+YHGL#SDUDJUDIR#VXFFHVVLYR,1#
#
#
$# WLWROR# LQIRUPDWLYR#VL# ULSRUWD#DQFKH#XQD#HVSUHVVLRQH#DOWHUQDWLYD#SHU# OD# URWD]LRQH#DO#FROODVVR/#QRQ#
XWLOL]]DWD# QHOOD# SUHVHQWH# YHUVLRQH# GHO# SURJUDPPD/# SXEEOLFDWD# QHOOD#2SFP# 65:7# H# QHOOH# ,VWUX]LRQL#
1WF533;=##
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3HU#L#ULIHULPHQWL#GL#QRUPDWLYD#YHGL=#2SFP#65:7#S1#441$14#2#,VWUX]LRQL#1WF533;#S1#&;)141#
#
LQ#FXL=#
/Y## OXFH#GL#WDJOLR/#RYYHUR#GLVWDQ]D#IUD#OD#VH]LRQH#GL#HVWUHPLWj#H#TXHOOD#D#PRPHQWR#QXOOR/#
γHO## IDWWRUH#ULGXWWLYR#GL#GXWWLOLWj#+SDUL#D#418#SHU#HOHPHQWL#SULPDUL#H#DG#413#SHU#HOHPHQWL#VHFRQGDUL,/#
E#K## EDVH#HG#DOWH]]D#GHOOD#VH]LRQH/#



# <#

υ## VIRU]R#DVVLDOH#QRUPDOL]]DWR#GL#FRPSUHVVLRQH## # # # υ# #12+$FIF,#
ω# SHUFHQWXDOH#PHFFDQLFD#GL#DUPDWXUD#ORQJLWXGLQDOH#LQ#WUD]LRQH# # ω# #$VI\2+E#K#IF,#
ω¶# SHUFHQWXDOH#PHFFDQLFD#GL#DUPDWXUD#ORQJLWXGLQDOH#LQ#FRPSUHVVLRQH# ω¶# #$¶VI\2+E#K#IF,#
IF# UHVLVWHQ]D#D#FRPSUHVVLRQH#GHO#FDOFHVWUX]]R/#
I\# UHVLVWHQ]D#D#VQHUYDPHQWR#GHOO¶DFFLDLR#ORQJLWXGLQDOH/#
I\Z# UHVLVWHQ]D#D#VQHUYDPHQWR#GHOO¶DFFLDLR#WUDVYHUVDOH/#
ρV[# SHUFHQWXDOH#GL#DUPDWXUD#WUDVYHUVDOH# # ρV[# #QE#$VW#2ER#VK#
VK# LQWHUDVVH#GHOOH#VWDIIH#QHOOD#]RQD#FULWLFD/#
QE## QXPHUR#GL#EUDFFL#VWDIIH/#
$VW# DUHD#WUDVYHUVDOH#GHO#WRQGLQR#VWDIID/#
VK# LQWHUDVVH#GHOOH#VWDIIH#QHOOD#]RQD#FULWLFD/#
ρG# SHUFHQWXDOH#GL#HYHQWXDOL#DUPDWXUH#GLDJRQDOL/#
α# IDWWRUH#GL#HIILFLHQ]D#GHO#FRQILQDPHQWR#+JLj#GHILQLWR#QHO#SUHFHGHQWH#FDSRYHUVR,=#

$YYLR#GHOO¶DQDOLVL#SXVKRYHU#
6FHJOLHQGR#³$QDOLVL#VWDWLFD#QRQOLQHDUH´#GDO#PHQ�#$QDOLVL#FRPSDUH#OD#VHJXHQWH#ILQHVWUD1#
1HL#GXH#ULTXDGUL#VXSHULRUL#q#SRVVLELOH# LPSRVWDUH#DOFXQL#SDUDPHWUL#VSHFLILFL#SHU# O¶DQDOLVL#SXVKRYHU#HG#
DYYLDUH#O¶DQDOLVL#GDO#SXOVDQWH#RPRQLPR1#
$G#DQDOLVL#FRQFOXVD/#QHL#ULTXDGUL#VRWWRVWDQWL#YHUUDQR#ULSRUWDWL#L#ULVXOWDWL#SULQFLSDOL#RWWHQXWL1#
,O#VLJQLILFDWR#GHOOH#TXDQWLWj#q#GL#VHJXLWR#GHVFULWWR1#
#

#
#
)RUPH#GL#GLVWULEX]LRQH#GHOO¶DFFHOHUD]LRQH#VLVPLFD#
$SUHQGR#OD#WHQGLQD#VL#KD#OD#SRVVLELOLWj#GL#VFHJOLHUH#IUD#OH#VHJXHQWL#RS]LRQL=#
�# &RVWDQWH#VXOO¶DOWH]]D#
�# /LQHDUH#VXOO¶DOWH]]D#
�# &RVWDQWH#H#OLQHDUH#VXOO¶DOWH]]D#
1HL# SULPL# GXH# FDVL# O¶DQDOLVL# QRQOLQHDUH# SHU# XQD# GDWD# GLUH]LRQH# VLVPLFD# q# HVHJXLWD# VROR# SHU# OD#
GLVWULEX]LRQH#VHOH]LRQDWD/#QHO# WHU]R# O¶DQDOLVL#q#HVHJXLWD#GXH#YROWH/#DSSOLFDQGR#SULPD# OD#GLVWULEX]LRQH#
FRVWDQWH#H#SRL#TXHOOD#OLQHDUH1#
1XPHUR#GL#GLUH]LRQL#DQJRODUL#SHU#O¶D]LRQH#VLVPLFD#
,O# SDUDPHWUR# ILVVD# LO# QXPHUR# GL# GLUH]LRQL# DQJRODUL# VX# FXL# IDU# YDULDUH# O¶D]LRQH# VLVPLFD# QHOO¶DQDOLVL#
QRQOLQHDUH1#6H#DG#HVHPSLR#VL#ILVVDQR#7#GLUH]LRQL#YHUUDQQR#HIIHWWXDWH#7#DQDOLVL#LQFUHPHQWDOL#DO#SDVVR#
VHSDUDWH/#RULHQWDQGR#L#FDULFKL#RUL]]RQWDOL#ULVSHWWLYDPHQWH#VHFRQGR#OH#DQJROD]LRQL#3�/#<3�/#4;3�/#5:3�#
ULVSHWWR#DOO¶DVVH#;#RUL]]RQWDOH1#
)DWWRUH#ULGXWWLYR#GL#GXWWLOLWj#SHU#HOHPHQWL#WUDYL#H#SLODVWUL#
&RUULVSRQGH# DO# IDWWRUH# ULGXWWLYR# GL# GXWWLOLWj# γHO# FKH# LQWHUYLHQH# QHO# FDOFROR# GHOOD# URWD]LRQH# OLPLWH# GL#
FROODVVR#θX#GL#XQD#VH]LRQH#GL#YHULILFD1##
/D#QRUPD#LQGLFD#LO#YDORUH#418#SHU#WDOH#SDUDPHWUR##>2SFP#65:7#S1#441$#2#,VWUX]LRQL#1WF533;#S1&;)@1#
#



# 43#

)DWWRUH#ULGXWWLYR#GL#GXWWLOLWj#SHU#HOHPHQWL#SDUHWH#
&RUULVSRQGH# DG# XQ# XOWHULRUH# IDWWRUH# ULGXWWLYR# FKH# VL# DSSOLFD# LQ# FDVR#GL#SDUHWL#DOO¶HVSUHVVLRQH#GHOOD#
URWD]LRQH# OLPLWH# GL# FROODVVR# θX# GL# XQD# VH]LRQH1# ,Q# (',6,6/# GDWH# OH#PRGDOLWj# FRQ# FXL# YLHQH# VYROWD#
O¶DQDOLVL#QRQ#VL#KD#XQD#GLVWLQ]LRQH#QHWWD# WUD#SLODVWUL#QRUPDOL#H#SLODVWUL0SDUHWH1#$L# ILQL#GHOO¶XWLOL]]R#GHO#
IDWWRUH# VL# FRQVLGHUD# SLODVWUR# +H# TXLQGL# LO# IDWWRUH# QRQ# YLHQH# DSSOLFDWR,# VH# LO# UDSSRUWR#+2%# ?# 5# H# VL#
FRQVLGHUD#SDUHWH#VH#+2%#!#8/#DSSOLFDQGR#XQD#LQWHUSROD]LRQH#OLQHDUH#QHL#FDVL#LQWHUPHGL1##
/D#QRUPD#LQGLFD#LO#YDORUH#419#SHU#WDOH#SDUDPHWUR#>2SFP#65:7#S1441$#2#,VWUX]LRQL#1WF533;#S1&;)@1#
)DWWRUH#ULGXWWLYR#GL#GXWWLOLWj#SHU#FDUHQ]D#GL#GHWWDJOL#VLVPLFL#
5DSSUHVHQWD# XQ# XOWHULRUH# IDWWRUH# PROWLSOLFDWLYR# GL# VLFXUH]]D# GD# DSSOLFDUH# DOO¶HVSUHVVLRQH# GHOOD#
URWD]LRQH# OLPLWH#GL# FROODVVR#θX#GL#XQD# VH]LRQH/#QHO# FDVR#JOL#HOHPHQWL# UHVLVWHQWL#QRQ#VLDQR#GRWDWL#GL#
DGHJXDWL# GHWWDJOL# GL# WLSR# DQWLVLVPLFR/# RVVLD# QRQ# ULVSHWWLQR# OH# SHUFHQWXDOL# PLQLPH# GL# DUPDWXUD#
WUDVYHUVDOH#H#ORQJLWXGLQDOH#LQGLFDWH#GDOOD#QRUPDWLYD1#
/D#QRUPD#LQGLFD#LO#YDORUH#31;8#SHU#WDOH#SDUDPHWUR#>2SFP#65:7#S1441$#2#,VWUX]LRQL#1WF533;#S1&;)@1#
)DWWRUH#ULGXWWLYR#GL#GXWWLOLWj#SHU#FDUHQ]D#GL#FRQILQDPHQWR#
5DSSUHVHQWD#XQ# IDWWRUH#ULGXWWLYR#GHOO¶HIILFLHQ]D#GHO#FRQILQDPHQWR#SURGRWWR#GDOO¶DUPDWXUD#WUDVYHUVDOH#
H#FRPH#WDOH#YLHQH#DSSOLFDWR#DO#WHUPLQH#α#LQWURGRWWR#DO#SDUDJUDIR#SUHFHGHQWH1#
1HO#FDVR#OH#VWDIIH#QRQ#VLDQR#GRWDWH#GL#DGHJXDWL#DQFRUDJJL#LGRQHL#DG#HYLWDUH#O¶HYHQWXDOH#ORUR#DSHUWXUD#
OD#QRUPD#GLVSRQH#GL#DVVXPHUH#XQ#IDWWRUH#QXOOR/#FKH#HTXLYDOH#D#WUDVFXUDUH#FRPSOHWDPHQWH#O¶HIIHWWR#GL#
GXWWLOLWj#SURGRWWR#GDO#FRQILQDPHQWR#>,VWUX]LRQL#1WF533;#S1&;)@1#
5LGX]LRQH#GHOOD#GXWWLOLWj#OLPLWH#SHU#OR#VWDWR#OLPLWH#GL#6DOYDJXDUGLD#YLWD#
/R# VWDWR# OLPLWH# GL# 6DOYDJXDUGLD# YLWD# +'DQQR# 6HYHUR,# FRUULVSRQGH# DO# UDJJLXQJLPHQWR# GL# GDQQL#
LPSRUWDQWL# H# JHQHUDOPHQWH# LUUHYHUVLELOL1# $L# ILQL# GHOO¶DQDOLVL# WDOH# VWDWR# OLPLWH# q# GHILQLWR# GDO# SULPR#
UDJJLXQJLPHQWR/#LQ#XQD#TXDOVLDVL#VH]LRQH#GHOOD#VWUXWWXUD/#GHOOD#URWD]LRQH#OLPLWH#GL#GDQQR#VHYHUR/#FKH#
JHQHUDOPHQWH#VL#ULFDYD#GDOOD#URWD]LRQH#OLPLWH#GL#FROODVVR#DSSOLFDQGR#XQ#RSSRUWXQR#IDWWRUH#ULGXWWLYR1##
/D# QRUPD# LQGLFD# LO# YDORUH# 31:8# SHU# WDOH# SDUDPHWUR# >2SFP# 65:7# S144161514# 2# ,VWUX]LRQL# 1WF533;#
S1&;1:1518@1#

4XDGUR#ULDVVXQWLYR#GHOO¶DQDOLVL#SXVKRYHU#
'RSR# DYHU# HVHJXLWR# O¶DQDOLVL# QHOOR# VWHVVR# IRJOLR# FKH# KD# FRQVHQWLWR# O¶DYYLR# GHOO¶DQDOLVL# YHQJRQR#
ULSRUWDWH#OH#SULQFLSDOL#LQIRUPD]LRQL#GL#FDOFROR#H#GL#YHULILFD#UHODWLYH#DOO¶DQDOLVL#VLVPLFD#SXVKRYHU1#
#

#

$FFHOHUD]LRQH#DO#VXROR#
9LHQH#ULSRUWDWD# O¶DFFHOHUD]LRQH#DO#VXROR# +3HHN#*URXQG#$FFHOHUDWLRQ#3*$,#ULIHULWD#D#VXROR#VX#URFFLD#
+FDWHJRULD#$,#QHO#YDORUH#ULFKLHVWR#H#QHO#YDORUH#GL#FDSDFLWj/#SHU#L#WUH#VWDWL#OLPLWH#GL#YHULILFD#+6/'/#6/9/#
6/&,1#
,O# YDORUH# ULFKLHVWR# q# GLUHWWDPHQWH# LO# YDORUH# GHOOD# DFFHOHUD]LRQH# DO# VXROR# DVVHJQDWR# QHO# IRJOLR# GHL#
SDUDPHWUL#VLVPLFL#SHU# OR#VWDWR# OLPLWH/# LO#YDORUH#GL#FDSDFLWD#q# LQYHFH#RWWHQXWR#GDOOD#YHULILFD#SXVKRYHU#
VYROWD#H#UDSSUHVHQWD# LO#YDORUH#PLQLPR#IUD#WXWWH# OH#DQDOLVL#HVHJXLWH/#DO#YDULDUH#GHOOD#GLUH]LRQH#VLVPLFD#
H#GHOOD#GLVWULEX]LRQH#GHOOH#DFFHOHUD]LRQL# OXQJR# O¶DOWH]]D1#/D#YHULILFD#FRQVLVWH#QHO#FRQWUROODUH#FKH# OD#
SJD#DPPLVVLELOH#+FDSDFLWj,#VLD#PDJJLRUH#GHOOD#SJD#ULFKLHVWD#+GRPDQGD,1##
6H#OD#YHULILFD#QRQ#q#VRGGLVIDWWD#LO#YDORUH#GL#FDSDFLWj#YLHQH#ULSRUWDWR#LQ#URVVR1#



# 44#

'XWWLOLWj#OLPLWH#
9LHQH# ULSRUWDWR# LO# UDSSRUWR# IUD# OR# VSRVWDPHQWR# DPPLVVLELOH# +FDSDFLWj,# H# OR# VSRVWDPHQWR# ULFKLHVWR#
+GRPDQGD,#SHU#L#WUH#VWDWL#OLPLWH#GL#YHULILFD#+6/'/#6/9/#6/&,1#
/D# YHULILFD# FRQVLVWH# QHO# FRQWUROODUH# FKH# OD# GXWWLOLWj# OLPLWH# VLD# QRQ# LQIHULRUH# DG# XQR/# RYYHUR# FKH# OD#
FDSDFLWj#GL#VSRVWDPHQWR#VLD#VXSHULRUH#DOOD#ULFKLHVWD#GL#VSRVWDPHQWR1#
6H#OD#YHULILFD#QRQ#q#VRGGLVIDWWD#LO#YDORUH#YLHQH#ULSRUWDWR#LQ#URVVR1#

6WLPD#GHO#IDWWRUH#GL#VWUXWWXUD#
&RPH#GLFHYDPR# LQ#SUHFHGHQ]D/#XQD#GHOOH# ILQDOLWj# ULVHUYDWH#DOO¶DQDOLVL#SXVKRYHU#q#TXHOOD#GL# IRUQLUH#
XQD# PLJOLRUH# VWLPD# GHO# IDWWRUH# GL# VWUXWWXUD/# FKH# LQWHUYLHQH# QHOOD# YDOXWD]LRQH# GHOOH# DFFHOHUD]LRQL#
VSHWWUDOL#QHOO¶DPELWR#GHOO¶DQDOLVL#PRGDOH#HODVWLFD1#
#
)DWWRUH#GL#VWUXWWXUD#FDOFRODWR#LQ#IXQ]LRQH#GHO#UDSSRUWR#GL#VRYUDUHVLVWHQ]D#
,Q# SDUWLFRODUH/# O¶DQDOLVL# SXVKRYHU# IRUQLVFH# LO# UDSSRUWR# GL# VRYUDUHVLVWHQ]D# αX2α4# DO# YDULDUH# GHOOD#
GLUH]LRQH# VLVPLFD# H# GHOOD# GLVWULEX]LRQH# GHOOH# DFFHOHUD]LRQL# OXQJR# O¶DOWH]]D1# 6HFRQGR# TXDQWR#
HVSUHVVDPHQWH#VXJJHULWR#GDO#'P#5337/# LO#IDWWRUH#GL#VWUXWWXUD#T#SXz#HVVHUH#ULFDYDWR# LQ# IXQ]LRQH#GHO#
UDSSRUWR#GL#VRYUDUHVLVWHQ]D#FRQ#OD#UHOD]LRQH=#

T# #.U#.Z#.D#αX2α4#
LQ#FXL=##
.U## # q#LO#IDWWRUH#GL#UHJRODULWj#VWUXWWXUDOH## 31;#≤##.U#≤#413/#
.Z## # q#LO#IDWWRUH#GL#SUHVHQ]D#GL#SDUHWL# # 318#≤##.Z#≤#413/#
.D## # q#LO#IDWWRUH#GL#VRYUDUHVLVWHQ]D## # 418#≤##.D#≤#718/#

GLSHQGHQWH#GDOOD#WLSRORJLD#VWUXWWXUDOH#H#GDOOD#FODVVH#GL#GXWWLOLWj/#
αX2α4### q#LO#UDSSRUWR#GL#VRYUDUHVLVWHQ]D1#
#
6L# WHQJD# FRQWR# FKH# TXHVWD# VWLPD/# FKH# VSHVVR# q# FRQVHUYDWLYD# PD# FKH# SXz# ULVXOWDUH# DQFKH#
SHULFRORVDPHQWH# VRYUDVWLPDWD/# VL# EDVD# FRPXQTXH# VX# YDOXWD]LRQL# HXULVWLFKH# H# VX# GDWL# TXDOLWDWLYL#
GHVXQWL# GDOOD# WLSRORJLD# VWUXWWXUDOH/# FKH# WHQJRQR# FRQWR# VROR# GL# XQR# GHL# DVSHWWL# GHO# FRPSRUWDPHQWR#
HODVWR0SODWLFR/#FLRq#GHOOD#VRYUDUHVLVWHQ]D# IUD#FDULFR#GL#FROODVVR#H#FDULFR#DO# OLPLWH#HODVWLFR/#PD#QRQ#
PHWWH# LQ#FRQWR# LQ#PRGR#HVDXULHQWH# OD#FDSDFLWj#GL#GXWWLOLWj#GHOOD#VWUXWWXUD1#3HUWDQWR# LO#YDORUH#RWWHQXWR#
GDOOD#VWLPD/#SHU#TXDQWR#XWLOLVVLPR#SHU#FRQIURQWDUH#WUD#ORUR#VROX]LRQL#SURJHWWXDOL#GLYHUVH/#GHYH#HVVHUH#
XWLOL]]DWR# FRQ# JUDQGH# SUXGHQ]D1#6L# FRQVLJOLD/# DOPHQR# QHOOD# IDVH# DWWXDOH# GL# VSHULPHQWD]LRQH# GHOOD#
QRUPDWLYD/#GL#DVVXPHUH/#D#YDQWDJJLR#GL#VLFXUH]]D#H#FRPH#SHUDOWUR#VXJJHULWR#QHOOH#VWHVVR#'P/#YDORUL#
GL#T#FRULVSRQGHQWL#DG#XQ#UDSSRUWR#GL#VRYUDUHVLVWHQ]D#QRQ#VXSHULRUH#DG#4191#
#
)DWWRUH#GL#VWUXWWXUD#FDOFRODWR#GDOOD#YHULILFD#GL#GXWWLOLWj#SXVKRYHU#
(GLVLV# IRUQLVFH#XQD#YLD#DOWHUQDWLYD/#GD# ULWHQHUVL#SL�#DIILGDELOH/#SHU# LO#FDOFROR#GHO# IDWWRUH#GL#VWUXWWXUD#
FKH# VL# EDVD# GLUHWWDPHQWH# VXO# FRQWUROOR# GL# GXWWLOLWj# RSHUDWR# GDOOD# YHULILFD# SXVKRYHU1# /D# VWLPD# q#
RWWHQXWD# HVWUDSRODQGR# L# ULVXOWDWL# GHOO*DQDOLVL# SXVKRYHU# LQ# FRUULVSRQGHQ]D# DOOR# VWDWR# OLPLWH# GL#
6DOYDJXDUGLD# YLWD# +'DQQR# VHYHUR,# H# WHQHQGR# FRQWR# GHOOD# UHOD]LRQH# HVLVWHQWH# WUD# O*LQFUHPHQWR# GHO#
IDWWRUH#T#H# OD# FRQVHJXHQWH# ULGX]LRQH#GHOOD# UHVLVWHQ]D#GHOOD# VWUXWWXUD1# ,O# YDORUH# IRUQLWR# UDSSUHVHQWD#
SHUWDQWR# XQD# VWLPD# HVWUDSRODWLYD# GHO# IDWWRUH# T# FKH# FRUULVSRQGHUHEEH# DOO¶HTXDJOLDQ]D# IUD# OR#
VSRVWDPHQWR#ULFKLHVWR#+GRPDQGD#GL#VSRVWDPHQWR,#H#TXHOOR#DPPLVVLELOH#+FDSDFLWj#GL#VSRVWDPHQWR,1#
4XHVWD#VWLPD#SUHVHQWD# LO#YDQWDJJLR#GL#XWLOL]]DUH# LQ#PDQLHUD#FRPSOHWD# L#ULVXOWDWL#GHOO*DQDOLVL#UHVWDQGR##
LQGLSHQGHQWH#GDL#IDWWRUL#TXDOLWDWLYR0HPSLULFL#FKH#ILJXUDQR#QHOO¶HVSUHVVLRQH#GHO#SDUDJUDIR#SUHFHGHQWH1#
$QFKH# LQ#TXHVWR#FDVR/# WXWWDYLD/# OD#VWLPD#RWWHQXWD/#SURSULR# LQ#TXDQWR#EDVDWD#VX#XQD#HVWUDSROD]LRQH/#
GHYH#HVVHUH#XWLOL]]DWD#FRQ#SULXGHQ]D/#HYLWDQGR/#D#YDQWDJJLR#GL#VLFXUH]]D/#YDORUL#GL#T#WURSSR#HOHYDWL#R#
FRPXQTXH#IRUWHPHQWH#GLVFRVWL#GDOOD#VWLPD#SUHFHGHQWH1#

5LVXOWDWL#DQDOLVL#SXVKRYHU#
/D#JULJOLD#GHL#ULVXOWDWL#GHOO¶DQDOLVL#SXVKRYHU#ULSRUWD# OH#SULQFLSDOL# LQIRUPD]LRQL#GL#FDOFROR#UHODWLYDPHQWH#
DG#RJQL#GLUH]LRQH#VLVPLFD#DQDOL]]DWD=#
GLU# # ,QGLFD]LRQH#GHOOD#GLUH]LRQH#VLVPLFD#H#GHOOD#GLVWULEX]LRQH#GHOOH#DFFHOHUD]LRQL/#

OD#GLUH]LRQH#q#HVSUHVVD#FRPH#DQJROR#DQWLRUDULR#ULVSHWWR#DOO¶DVVH#;/#
OD#GLVWULEX]LRQH#GL#DFFHOHUD]LRQL#q#LQGLFDWD#FRQ#&#VH#FRVWDQWH/#FRQ#/#VH#OLQHDUH/#

WUY/#SLO## LO#QXPHUR#GL#WUDYL#H#SLODVWUL#SODVWLFL]]DWL/#
DH## # O¶DFFHOHUD]LRQH#FRUULVSRQGHQWH#DO#OLPLWH#HODVWLFR#>J@/#
DX## # O¶DFFHOHUD]LRQH#PDVVLPD#UDJJLXQWD#>J@/#
DX2DH# # IDWWRUH#GL#VRYUDUHVLVWHQ]D#
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TBU# # LO#IDWWRUH#GL#VWUXWWXUD#FRUULVSRQGHQWH#+DVVXPHQGR#OD#OLPLWD]LRQH#DX2DH#≤#418,/#
SJDBU## O¶DFFHOHUD]LRQH#DO#VXROR#>J@#FRUULVSRQGHQWH#DOO¶DFFHOHUD]LRQH#DX1#
#

#
#
,#IDWWRUL#GL#VWUXWWXUD#ULSRUWDWL#LQ#TXHVWD#WDEHOOD#VRQR#TXHOOL#FKH#VL#RWWHQJRQR#GDO#FRUULVSRQGHQWH#YDORUH#
GL#VRYUDUHVLVWHQ]D#DX2DH#HG#DSSOLFDQGR#JOL#DOWUL#IDWWRUL#FKH#WHQJRQR#FRQWR#GHOOD#UHJRODULWj#VWUXWWXUDOH#
LQ# SLDQWD# HG# LQ# DOWH]]D# H# GHOOD# WLSRORJLD# VWUXWWXUDOH# +D# QXFOHR/# D# WHODLR/#PLVWD# WHODLR# SDUHWH# HFF,1#
4XHVWL# IDWWRUL# FRPSDLRQR# QHOOD# HVSUHVVLRQH# GHO# IDWWRUH# GL# VWUXWWXUD# ULSRUWDWD# LQ# QRUPDWLYD# >2SFP#
65:7#SXQWR#81615/#'P3;#SXQWR#:171615@#H#VRQR#ULSRUWDWL#QHO#IRJOLR#)DWWRUL#VSHWWUDOL1#
,O#YDORUH#GHOO¶DFFHOHUD]LRQH#DO#VXROR#VRVWHQLELOH#ULSRUWDWD#LQ#TXHVWD#WDEHOOD#+SJDBU,#q#ULFDYDWD#FRQ#XQ#
DSSURFFLR#GL#YHULILFD#LQ#WHUPLQL#GL#UHVLVWHQ]D/#RYYHUR#q#O¶DFFHOHUD]LRQH#DO#VXROR#D#FXL#FRUULVSRQGH#XQD#
DFFHOHUD]LRQH#VSHWWUDOH# +RWWHQXWD#DSSOLFDQGR# LO# IDWWRUH#GL#VWUXWWXUD#TBU,#SDUL#D#TXHOOD# OLPLWH# +D\,#GHO#
VLVWHPD#ELOLQHDUH#HTXLYDOHQWH1# ,O#YDORUH#GL#SJDBU#FRVu#RWWHQXWR#QRQ#q#ULFKLHVWR#HVSUHVVDPHQWH#GDOOD#
QRUPDWLYD# HG# q# ULSRUWDWR# FRPH# XWLOH# FRPSOHWDPHQWR# GHOO¶LQIRUPD]LRQH1# ,Q# SDUWLFRODUH# SJDBU# q#
DQDORJR#DO# YDORUH#SJDBF# +DFFHOHUD]LRQH#DO# VXROR#DO# FROODVVR,# ULSRUWDWR#QHOOD# WDEHOOD#GHL# ULVXOWDWL#GL#
YHULILFD#SXVKRYHU/#FRQ#OD#GLIIHUHQ]D#FKH#TXHVW¶XOWLPR#q#RWWHQXWR#FRQ#XQ#DSSURFFLR#DJOL#VSRVWDPHQWL/#
RYYHUR# q# O¶DFFHOHUD]LRQH# DO# VXROR# D# FXL# FRUULVSRQGHQWH# XQR# VSRVWDPHQWR# ULFKLHVWR# SDUL# DOOR#
VSRVWDPHQWR#PDVVLPR#GLVSRQLELOH1#

5LVXOWDWL#YHULILFD#SXVKRYHU#
&RPH#DEELDPR#JLj#GHWWR#O¶DQDOLVL#SXVKRYHU#q#ULSHWXWD#SHU#GLYHUVH#GLUH]LRQL#VLVPLFKH#H#SHU#XQD#R#SL�#
LSRWHVL#GL#GLVWULEX]LRQH#GL#DFFHOHUD]LRQL#VXOO¶DOWH]]D#GHO# IDEEULFDWR1#$#YDOOH#GL#FLDVFXQD#DQDOLVL#YLHQH#
GHILQLWR# LO# VLVWHPD# ULGRWWR# HTXLYDOHQWH# H# FRQGRWWD# OD# YHULILFD# SXVKRYHU# SHU# L# GLYHUVL# VWDWL# OLPLWH#
FRQVLGHUDWL# +6/'/#6/9#H#6/&,1# ,# ULVXOWDWL#GHOOH#YHULILFKH#FRQGRWWH#DO#YDULDUH#GHOOH#GLUH]LRQL#DQJRODUL#
GHO#VLVPD#H#GHOOD#GLVWULEX]LRQH#GHOOH#DFFHOHUD]LRQL#VXOO¶DOWH]]D#VRQR#ULSRUWDWH#QHOOD#VHJXHQWH#JULJOLD/#
QHOOD#TXDOH#L#ULVXOWDWL#SHU#L#WUH#VWDWL#OLPLWH#GL#LQWHUHVVH#VRQR#VRQR#ULSRUWDWL#VX#WUH#ULJKH#FRUULVSRQGHQWL1#
,Q#SDUWLFRODUH/#L#YDORUL#ULSRUWDWL#VRQR#QHOO¶RUGLQH=#
GLU# LQGLFD]LRQH#GHOOD#GLUH]LRQH#VLVPLFD#H#GHOOD#GLVWULEX]LRQH#GHOOH#DFFHOHUD]LRQL/#

OD#GLUH]LRQH#q#HVSUHVVD#FRPH#DQJROR#DQWLRUDULR#ULVSHWWR#DOO¶DVVH#;/#
OD#GLVWULEX]LRQH#GL#DFFHOHUD]LRQL#q#LQGLFDWD#FRQ#&#VH#FRVWDQWH/#FRQ#/#VH#OLQHDUH/#

61/1# VWDWR#OLPLWH#GL#ULIHULPHQWR=#
6'/### 'DQQR### # +RYYHUR#'DQQR#/LPLWDWR#VHFRQGR#OD#WHUPLQRORJLD#2SFP,/##
#6/9### 6DOYDJXDUGLD#YLWD# +RYYHUR#'DQQR#6HYHUR#VHFRQGR#OD#WHUPLQRORJLD#2SFP,/#
#6/&### &ROODVVR/#

7H# SHULRGR#SURSULR#GHO#VLVWHPD#ELOLQHDUH#HTXLYDOHQWH/#
D\# DFFHOHUD]LRQH#OLPLWH#GHO#VLVWHPD#ELOLQHDUH#HTXLYDOHQWH/#
XU# VSRVWDPHQWR#ULFKLHVWR#LQ#UDSSRUWR#DOO¶DOWH]]D#HTXLYDOHQWH/#
X[## VSRVWDPHQWR#DPPLVVLELOH#LQ#UDSSRUWR#DOO¶DOWH]]D#HTXLYDOHQWH/#
SJDU# DFFHOHUD]LRQH#ULFKLHVWD#GL#SLFFR#DO#VXROR#+VX#URFFLD,/#
SJD# DFFHOHUD]LRQH#DPPLVVLELOH#GL#SLFFR#DO#VXROR#+VX#URFFLD,/#
TBHI# IDWWRUH#GL#VWUXWWXUD#RWWHQXWR#GDOOD#YHULILFD#D#GDQQR#VHYHUR1#
#
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#
#
/D#YHULILFD#ULVXOWD#VRGGLVIDWWD#VH#SHU#JOL#VWDWL#OLPLWH#GL#LQWHUHVVH#ULVXOWD=#
�# SJD#≥#SJDU## +FDSDFLWj#LQ#DFFHOHUD]LRQH#DO#VXROR#PDJJLRUH#GHOOD#GRPDQGD,/#
RYYHUR#LQ#WHUPLQL#HTXLYDOHQWL#VH=#
�# X[#≥#XU## # +FDSDFLWj#LQ#VSRVWDPHQWR#PDJJLRUH#GHOOD#GRPDQGD,1#
1HO#FDVR#GL#YHULILFD#QRQ#VRGGLVIDWWD#L#YDORUL#GL#FDSDFLWj#X[#H#SJD#VRQR#ULSRUWDWL#LQ#URVVR1#

)RJOLR#&XUYH#SXVKRYHU#
1HO# IRJOLR#q#SRVVLELOH#HVDPLQDUH#H#VFRUUHUH# OH#YDULH#FXUYH#GL#HTXLOLEULR#RWWHQXWH#GDOO¶DQDOLVL#VWDWLFD#
QRQOLQHDUH/# DO# YDULDUH# GHOOD# GLUH]LRQH# VLVPLFD# H# GHOO¶LSRWHVL# GL# GLVWULEX]LRQH# GHOOH# DFFHOHUD]LRQL#
VXOO¶DOWH]]D# GHO# IDEEULFDWR1# 3HU# RJQL# DQDOLVL# HVHJXLWD# q# GLVSRQLELOH# XQD# FXUYD# GL# HTXLOLEULR# FKH#
VLQWHWL]]D# LQ# PDQLHUD# HIILFDFH# L# ULVXOWDWL# GHO# SURFHVVR1# 2JQL# SXQWR# GHOOD# FXUYD/# HVSUHVVR# QHOOH#
FRRUGLQDWH#>D/#X@#+DFFHOHUD]LRQH0VSRVWDPHQWR,/#UDSSUHVHQWD#XQR#VWDWR#GL#HTXLOLEULR#GHOOD#VWUXWWXUD#HG#
HVSULPH# LO# IDWWR# FKH# OD# VWUXWWXUD# DVVRJJHWWDWD# DOO¶DFFHOHUD]LRQH# VLVPLFD# D#PDQLIHVWD# XQ# YDORUH# GL#
VSRVWDPHQWR#X1#
#

##

%DUUD#6WUXPHQWL#
1HO# IRJOLR# q# SUHVHQWH# XQD# EDUUD# VWUXPHQWL# FRQ# L# FRPDQGL# XVXDOL# GL# JHVWLRQH/# FRPXQL# D# WXWWH# OH#
ILQHVWUH# GL# GLVHJQR/# FKH# FRQVHQWRQR# GL# HVHJXLUH# ]RRP/# VSRVWDPHQWL/# RSHUD]LRQL# GL# SUHYLHZ# H#
VWDPSD1#
3HU# SDVVDUH# DOOD# FXUYD# VXFFHVVLYD# R# SUHFHGHQWH# q# SRVVLELOH# FOLFFDUH# VXL# SXOVDQWL# GHOOD# EDUUD# GHL#
FRPDQGL#IUHTXHQWL=#
#
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##&RQVHQWH#GL#SDVVDUH#DOOD#FXUYD#GHOO¶DQDOLVL#VXFFHVVLYD#

##&RQVHQWH#GL#SDVVDUH#DOOD#FXUYD#GHOO¶DQDOLVL#SUHFHGHQWH#

/D#FRVWUX]LRQH#GHOOH#FXUYH#SXVKRYHU#
/H#FXUYH#SXVKRYHU#VRQR#OH#FXUYH#GL#HTXLOLEULR#RWWHQXWH#SHU#RJQL#DQDOLVL#VWDWLFD#QRQOLQHDUH#HVHJXLWD1#
5LFRUGLDPR# FKH# O¶XWHQWH# KD# OD# SRVVLELOLWj# GL# VWDELOLUH# LO# QXPHUR# GL# VFDQVLRQL# DQJRODUL# GD# XWLOL]]DUH#
QHOO¶DQDOLVL#SXVKRYHU#H#GL#VHOH]LRQDUH# OH# LSRWHVL#GL#GLVWULEX]LRQH#GHOOH#DFFHOHUD]LRQL#VLVPLFKH# OXQJR#
O¶DOWH]]D#GHO#IDEEULFDWR1#6WDQWH#TXHVWH#LPSRVWD]LRQL/#LO#SURJUDPPD#HVHJXH#OH#DQDOLVL#LQ#VXFFHVVLRQH/#
IDFHQGR# RJQL# YROWD# YDULDUH# O¶DQJROR# GHOOD# GLUH]LRQH# VLVPLFD# H# O¶LSRWHVL# GL# GLVWULEX]LRQH# GHOOH#
DFFHOHUD]LRQL1#
/¶DQDOLVL#q# VYROWD# FRQ#SURFHVVR# LQFUHPHQWDOH# LWHUDWLYR/#DPSOLILFDQGR#JUDGXDOPHQWH# O¶DFFHOHUD]LRQH#
VLVPLFD#LQ#RJQL#SDVVR#GL#FDULFR1#3HU#RJQL#SDVVR#VL#SHUYLHQH#DOOD#VROX]LRQH#GL#HTXLOLEULR#H#VL#FRQWUROOD#
OR#VWDWR#GL#GXWWLOLWj#SUHVHQWH#QHJOL#HOHPHQWL/#FRQIURQWDQGR# OH#URWD]LRQL#SODVWLFKH#FRQ# L#FRUULVSRQGHQWL#
YDORUL# OLPLWL/# DO# ILQH# GL# VWDELOLUH# LO# FRQWULEXWR# HODVWRSODVWLFR# GHO# VLQJROR# HOHPHQWR# DOOD# VROX]LRQH1# ,Q#
SDUWLFRODUH/# UDJJLXQWD# OD# VRJOLD# GL# SODVWLFL]]D]LRQH/# LO# FRQWULEXWR# GHOO¶HOHPHQWR# LQ# WHUPLQL# GL# IRU]H#
ULPDUUj#FRVWDQWH# ILQR#DO#FROODVVR/#GHWHUPLQDWR#TXHVW¶XOWLPR#GDO#UDJJLXQJLPHQWR#GHOOD#GXWWLOLWj# OLPLWH1#
8QD#YROWD#UDJJLXQWR#OR#VWDWR#GL#FROODVVR/#RJQL#FRQWULEXWR#GHOO¶HOHPHQWR#VDUj#QXOOR1#
1HO#FRUVR#GHO#SURFHVVR#GL#FDULFR#VL# LGHQWLILFDQR# LQ#VXFFHVVLRQH# L#SXQWL#FKH#FRUULVSRQGRQR#DJOL#VWDWL#
OLPLWH#GL#LQWHUHVVH=##
�# OR# VWDWR# OLPLWH# HODVWLFR# >6/(@/# FRUULVSRQGHQWH# DO# SXQWR# LQ# FXL#KD# WHUPLQH# LO# FRPSRUWDPHQWR#

HODVWLFR#OLQHDUH/##
�# OR#VWDWR# OLPLWH#GL#GDQQR#>6/'@/#FKH#UDSSUHVHQWD# LO#SXQWR# LQ#FXL#VL#KD# LO#SULPR#UDJJLXQJLPHQWR#

GHOOR#VFRUULPHQWR#OLPLWH#GL#LQWHUSLDQR#LQ#TXDOFKH#PDJOLD#GL#WHODLR#+IUD#TXHOOH#PDUFDWH,/#
�# OR# VWDWR# OLPLWH# GL# VDOYDJXDUGLD# YLWD# >6/9@/# FKH# UDSSUHVHQWD# LO# SXQWR# LQ# FXL# VL# KD# LO# SULPR#

UDJJLXQJLPHQWR#GL#XQD#DOLTXRWD#SUHILVVDWD#+:8(,#GHOOD#URWD]LRQH#GL#FROODVVR#θX/##
�# OR# VWDWR# OLPLWH#GL# FROODVVR# >6/&@/# FRUULVSRQGHQWH# DG# XQD# FDGXWD# GL# FDULFR# SDUL# DO# 48(# GHO#

YDORUH#PDVVLPR#UDJJLXQWR1#

,QWHUSUHWD]LRQH#GHOOH#FXUYH#SXVKRYHU#
(VDPLQDQGR#XQD#FXUYD#VL#SRVVRQR#HYLGHQ]LDUH#DOFXQH#FDUDWWHULVWLFKH#JHQHUDOL1#6L#QRWD#DG#HVHPSLR#
XQ#SULPR#WUDWWR#UHWWLOLQHR/#FKH#FRUULVSRQGH#DO#FRPSRUWDPHQWR#HODVWLFR#OLQHDUH#GHO#PRGHOOR/#DO#WHUPLQH#
GHO#TXDOH#LQL]LD#OD#IDVH#GL#IHVVXUD]LRQH#H#GL#SODVWLFL]]D]LRQH#H#LO#SHUFRUVR#GL#HTXLOLEULR#PRVWUD#]RQH#GL#
PDUFDWD# FXUYDWXUD/# VHEEHQH# FRQWLQXL# JHQHUDOPHQWH# D# FUHVFHUH1#5DJJLXQWD# OD#PDVVLPD#SRUWDQ]D/#
LQL]LDQR#D#PDQLIHVWDUVL#FROODVVL#ORFDOL#LQ#TXDOFKH#HOHPHQWR#H#OD#FXUYD#LQL]LD#D#GHFUHVFHUH/#ILQR#D#FKH#
QRQ#VL#UDJJLXQJDQR#OH#FRQGL]LRQL#GHOOR#VWDWR#OLPLWH#GL#FROODVVR#+SHUGLWD#GL#SRUWDQ]D#VXSHULRUH#DO#48(,#
FKH#SRUWD#DOOD#WHUPLQD]LRQH#GHOO¶DQDOLVL1##
8QD# LQIRUPD]LRQH# ULOHYDQWH# FKH# VL# SXz# ULFDYDUH# GDOO¶RVVHUYD]LRQH# GL#XQD# FXUYD#q# O¶HVFXUVLRQH# WUD#
O¶DFFHOHUD]LRQH#PDVVLPD#UDJJLXQWD# +αX,#H#TXHOOD#DO# OLPLWH#HODVWLFR#+α4,/#GD#FXL#GLSHQGH# LO#FRVLGGHWWR#
UDSSRUWR#GL#VRYUDUHVLVWHQ]D#αX2α4#XWLOL]]DELOH#DL# ILQL#GL#XQD#PLJOLRUH#FDUDWWHUL]]D]LRQH#GHO# IDWWRUH#GL#
VWUXWWXUD#T1# ,Q#TXHVWD#DFFH]LRQH/#XQ# ULVXOWDWR#FRQVHJXLWR#PHGLDQWH# O¶DQDOLVL#VWDWLFD#QRQ# OLQHDUH#SXz#
HVVHUH#XWLOL]]DWR#SHU#PLJOLRUDUH#O*DIILGDELOLWj#GHOO*DQDOLVL#OLQHDUH1##
/¶HVFXUVLRQH# IUD# OR#VSRVWDPHQWR#XOWLPR#H# OR#VSRVWDPHQWR#HODVWLFR#SXz# LQROWUH#GDUH#XQD# LGHD#GHOOD#
GXWWLOLWj#FRPSOHVVLYD#SRVVHGXWD#GDOOD#VWUXWWXUD#H#VXOOD#VXD#FDSDFLWj#GL#HVFXUVLRQH#LQ#FDPSR#SODVWLFR1#
6XOOD#FXUYD#VRQR#FKLDUDPHQWH#HYLGHQ]LDWL#FRQ#SDOOLQL#GL#FRORUH#GLYHUVR#L#SXQWL#DO#OLPLWH#HODVWLFR#>6/(@/#
GL# GDQQR# >6/'@/# GL# VDOYDJXDUGLD# YLWD# >6/9@# H# GL# FROODVVR# >6/&@1# 6RQR# DOWUHVu# YLVLELOL# JOL# VFKHPL#
ELOLQHDUL#HTXLYDOHQWL/#XWLOL]]DWL#SHU#OH#YHULILFKH#GHJOL#VWDWL#OLPLWH#FRUULVSRQGHQWL1#

,VWRJUDPPL#SHU#OD#YHULILFD#GHOOH#DFFHOHUD]LRQL#DO#VXROR#
&RPH#DEELDPR#JLj#GHWWR# LQ#XQ#SUHFHGHQWH#SDUDJUDIR/# LO#SURFHVVR#GL#YHULILFD#SRUWD#DOOD#YDOXWD]LRQH#
GHOOH#DFFHOHUD]LRQL#DO#VXROR#VRVWHQLELOL#SHU#JOL#VWDWL#OLPLWH#6/'/#6/9#H#6/&#H#DO#ORUR#FRQIURQWR#FRQ#OH#
FRUULVSRQGHQWL#DFFHOHUD]LRQL#DO#VXROR#GL#SURJHWWR#DJG/#DJY#HG#DJF#+DFFHOHUD]LRQL#ULFKLHVWH,1#
,Q#SDUWLFRODUH/#OD#YHULILFD#q#VRGGLVIDWWD#VH=#

SHU#OR#V1O1#GL#'DQQR#+6/',#ULVXOWD## # SJD6/'#≥#DJG#
SHU#OR#V1O1#GL#6DOYDJXDUGLD#YLWD#+6/9,#ULVXOWD# SJD6/9#≥#DJY#
SHU#OR#V1O1#GL#&ROODVVR#+6/&,#ULVXOWD## # SJD6/&#≥#DJF#

3HU# UHQGHUH# SL�# LPPHGLDWD# O¶LQIRUPD]LRQH# VXO# VRGGLVIDFLPHQWR# GL# WDOL# YHULILFKH/# QHO# GLVHJQR# GHOOD#
FXUYD# SXVKRYHU# VRQR# ULSRUWDWL# WUH# LVWRJUDPPL/# FKH# ULSRUWDQR# LQ# JUDILFR# OH# SJD# VRVWHQLELOL# H# TXHOOH#
ULFKLHVWH#GL#YHULILFD#SHU#L#WUH#VWDWL#OLPLWH#6/'/#6/9#H#6/&1#
#


