
$SSXQWL GHOOH (VHUFLWD]LRQH GL 5LFHUFD 2SHUDWLYD

$03/ 3OXV Y���

D FXUD GL *� /LX]]Le
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� 0RGHOOR GL 3URGX]LRQH PXOWL�LPSLDQWR

8QD LQGXVWULD PDQLIDWWXULHUD GLVSRQH GL GXH LPSLDQWL SHU OD SURGX]LRQH� ULVSHWWLYDPHQWH
LPSLDQWR $ H %� &LDVFXQ LPSLDQWR FRQFRUUH DOOD IDEEULFD]LRQH GL GXH WLSL GL XQR VWHVVR
SURGRWWR� VWDQGDUG H GHOX[H� 8QD VLQJROD XQLWtD GL SURGRWWR PRGHOOR VWDQGDUG KD XQ SUH]]R
GL YHQGLWD GL ��� PHQWUH XQD XQLWtD GL SURGRWWR PRGHOOR GHOX[H� SLtX FRVWRVR� KD XQ SUH]]R GL
YHQGLWD GL ����
2JQL LPSLDQWR �$ H %� GLVSRQH GL GXH SURFHVVL SHU OD IDEEULFD]LRQH GHL VXRL SURGRWWL� OHYL�
JDWXUD H SXOLWXUD� 7XWWDYLD� PHQWUH O
LPSLDQWR $ SXtR GLVSRUUH FRPSOHVVLYDPHQWH GL �� RUH
SHU OD OHYLJDWXUD H �� SHU OD SXOLWXUD� O
LPSLDQWR % GLVSRQH GL �� RUH GL OHYLJDWXUD H �� GL
SXOLWXUD�
1HOOD WDEHOOD VRWWRVWDQWH VRQR ULSRUWDWL� SHU RJQL LPSLDQWR� L WHPSL �LQ RUH SHU XQLWtD GL
SURGRWWR� QHFHVVDUL ULVSHWWLYDPHQWH DL SURFHVVL GL OHYLJDWXUD H SXOLWXUD�

,PSLDQWR $ ,PSLDQWR %
6WDQGDUG 'HOX[H 6WDQGDUG 'HOX[H

/HYLJDWXUD � � � �
3XOLWXUD � � � �

,Q ROWUH� SHU IDEEULFDUH RJQL XQLWtD GL RJQL SURGRWWR VRQR QHFHVVDUL �.J GL XQ PDWHULDOH JUH]]R
�S�HV� IHUUR�� /
LQGXVWULD SXtR FRPSOHVVLYDPHQWH �LPSLDQWR $ � %� FRQWDUH VX ���.J GL IHUUR
D VHWWLPDQD�
4XHOOR FKH LO PDQDJHU GHOO
LQGXVWULD KD SHQVDWR� LQL]LDOPHQWH� GL IDUH tH VWDWR GL ULSDUWLUH LO
IHUUR WUD L GXH LPSLDQWL QHO VHJXHQWH PRGR�

� ��.J DOO
LPSLDQWR $�
� ��.J DOO
LPSLDQWR %�

GDQGR� FLRtH� XQ PDJJLRU TXDQWLWDWLYR GL PDWHULD SULPD DOO
LPSLDQWR $ SHUFKuH GRWDWR GL
PDFFKLQH SLtX YHORFL H TXLQGL LQ JUDGR� SUREDELOPHQWH� GL IDU IUXWWDUH PDJJLRUPHQWH OH ULVRUVH
DVVHJQDWHJOL�
$ TXHVWR SXQWR SRVVLDPR FRQVLGHUDUH L GXH ,PSLDQWL $ H % VHSDUDWDPHQWH O
XQR GDO
DOWUR
H IRUPXODUH SHU HVVL GXH SUREOHPL GL SURJUDPPD]LRQH OLQHDUH SHU PDVVLPL]]DUH L SURnWWL
VHWWLPDQDOL�

,PSLDQWR $� t( DEEDVWDQ]D VHPSOLFH ULFRQRVFHUH LQ
� [$VW s XQLWtD GL SURGRWWR� QHO PRGHOOR VWDQGDUG� IDEEULFDWH VHWWLPDQDOPHQWH�
� [$GO s XQLWtD GL SURGRWWR� QHO PRGHOOR GHOX[H� IDEEULFDWH VHWWLPDQDOPHQWH�

e
OLX]]L#GLV�XQLURPD��LW
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OH YDULDELOL GL GHFLVLRQH SHU LO QRVWUR SUREOHPD� &RQ TXHVWD VFHOWD SHU OH YDULDELOL GL GHFLVLRQH
H WUDVFXUDQGR LO YLQFROR GL LQWHUH]]D SHU UDJLRQL GL VHPSOLFLWtD HVSRVLWLYD� SRVVLDPR VFULYHUH
LO SUREOHPD GL 3/ DVVRFLDWR DOO
LPSLDQWR $ QHO VHJXHQWH PRGR�

PD[ ��[$VW � ��[
$
GO � PDVVLPL]]LDPR L SURnWWL

�[$VW � �[
$
GO � �� � YLQFROR VXO TXDQWLWDWLYR GL IHUUR

�[$VW � �[
$
GO � �� � YLQFROR VXOOH RUH GL OHYLJDWXUD

�[$VW � �[
$
GO � �� � YLQFROR VXOOH RUH GL SXOLWXUD

[$VW w �� [$GO w �

���

$ TXHVWR SXQWR� SULPD GL SDVVDUH DOO
LPSLDQWR %� YHGLDPR FRPH IDUH SHU VFULYHUH LQ $03/
3OXV LO SUHFHGHQWH SUREOHPD GL 3/� 3HU IDUH TXHVWR tH VXpFLHQWH FUHDUH LO VHJXHQWH nOH GL
PRGHOOR �XQ VHPSOLFH nOH GL WHVWR PD FRQ HVWHQVLRQH �PRG� S�HV� PXOWLSODQW$�PRG�

PXOWLSODQW$�PRG

YDU [BVW$�

YDU [BGO$�

PD[LPL]H SURILW� ��
[BVW$ � ��
[BGO$�

VXEMHFW WR IHUUR� �
[BVW$ � �
[BGO$ � ���

VXEMHFW WR OHYLJDWXUD� �
[BVW$ � �
[BGO$ � ���

V�W� SXOLWXUD� �
[BVW$ � �
[BGO$ � ���

V�W� VWBOLPLW� [BVW$ ! ��

V�W� GOBOLPLW� [BGO$ ! ��

2UD HVDPLQLDPR QHO GHWWDJOLR LO nOH PXOWLSODQW$�PRG GL VRSUD� 1RWLDPR FKH�
� RJQL YDULDELOH tH GHnQLWD GD XQD LVWUX]LRQH YDU�
� OD IXQ]LRQH RELHWWLYR YLHQH GHnQLWD GD XQD LVWUX]LRQH FKH FRPLQFLD FRQ OD SDUROD FKLDYH
PD[LPL]H �R PLQLPL]H QHO FDVR LO SUREOHPD IRVVH GL PLQLPL]]D]LRQH� VHJXLWD GD XQ
QRPH SHU OD IXQ]LRQH RELHWWLYR �LQ TXHVWR FDVR SURILW��

� RJQL YLQFROR tH GHnQLWR LQ XQD LVWUX]LRQH FKH FRPLQFLD FRQ OD SDUROD FKLDYH VXEMHFW
WR �PD tH SRVVLELOH DQFKH O
DEEUHYLD]LRQH V�W�� VHJXLWD GD XQ QRPH VLPEROLFR SHU LO
YLQFROR VWHVVR� ,Q TXHVWR FDVR DEELDPR XVDWR L QRPL IHUUR� OHYLJDWXUD� SXOLWXUD�

VW OLPLW� GO OLPLW�
$ TXHVWR SXQWR� SHU ULVROYHUH LO SUREOHPD LQ $03/ 3OXV tH VXpFLHQWH DSULUH LO nOH PXOWLSODQW$�PRG�
TXLQGL� GDO PHQX 5XQ GHOOD nQHVWUD GL $03/ 3OXV� VFHJOLHUH SULPD OD YRFH %XLOG PRGHO H
SRL 6ROYH SUREOHP� 6H LO VROXWRUH VFHOWR tH LQ JUDGR GL ULVROYHUH LO SUREOHPD FKH DEELDPR
VFULWWR� VDUtD SRVVLELOH YHGHUH L ULVXOWDWL GHOO
RWWLPL]]D]LRQH VFHJOLHQGR� VHPSUH GDO PHQX 5XQ�
LO FRPDQGR %XLOG UHVXOWV�
6H LO nOH GL PRGHOOR tH VWDWR VFULWWR FRUUHWDPHQWH� DOO
RWWLPR O
LPSLDQWR $ KD XQ SURnWWR GL
���� RWWHQXWR IDEEULFDQGR ��� �� XQLWD VWDQGDUG H �� � GHOX[H� ,Q SDUWLFRODUH VL tH XWLOL]]DWR
WXWWR LO IHUUR H VRQR VWDWH VIUXWWDWH WXWWH OH RUH GL SXOLWXUD D GLVSRVL]LRQH� /H PDFFKLQH SHU
OD OHYLJDWXUD� LQYHFH� VRQR VWDWH VRWWRXWLOL]]DWH HVVHQGR DYDQ]DWH �� RUH GL WHPSR PDFFKLQD�
6XSSRQLDPR RUD GL YROHU JHQHUDOL]]DUH LO SUHFHGHQWH SUREOHPD QHO PRGR VHJXHQWH� 6L KDQ�
QR�

� XQ LQVLHPH 3 GL SURGRWWL� DQ]LFKtH GXH VROL SURGRWWL
� XQ LQVLHPH 5 GL ULVRUVH D GLVSRVL]LRQH �DQ]LFKtH VROR .J GL IHUUR� RUH GL OHYLJDWXUD H RUH
GL SXOLWXUD�

� SHU RJQL SURGRWWR L � 3 � FL  SUH]]R XQLWDULR GHO SURGRWWR L

�



� SHU RJQL ULVRUVD M � 5� EM  TXDQWLWtD PDVVLPD GLVSRQLELOH GL ULVRUVD M
� SHU RJQL SURGRWWR L � 3 H ULVRUVD M � 5 DLM  TXDQWLWtD GL ULVRUVD M QHFHVVDULD DOOD
SURGX]LRQH GL XQD XQLWtD GL SURGRWWR L

&RQFRUGHPHQWH FRQ TXDQWR GHWWR LQ SUHFHGHQ]D� OH YDULDELOL GL GHFLVLRQH VDUDQQR SHU RJQL
SURGRWWR L � 3

[L  XQLWtD GL SURGRWWR L IDEEULFDWH VHWWLPDQDOPHQWH�

4XLQGL� XQ SUREOHPD FKH JHQHUDOL]]L LO SUREOHPD GL SURGX]LRQH GHOO
LPSLDQWR $ VL RWWLHQH�
DQFKH TXL WUDVFXUDQGR LO YLQFROR GL LQWHUH]]D VXOOH YDULDELOL GL GHFLVLRQH� VFULYHQGR�

PD[
;
L�3

FL[L  F![

F�Y�
;
L�3

DLM[L � EM � SHU RJQL M � 5

[L w �� SHU RJQL L � 3

9HGLDPR RUD LQ FKH PRGR WUDGXUUH LO SUHFHGHQWH PRGHOOR JHQHUDOH GL SUREOHPPD GL SUR�
GX]LRQH LQ $03/� /D SURFHGXUD tH HVDWWDPHQWH TXHOOD GL SULPD VROR FKH RUD DYUHPR LO nOH
PXOWLSODQW�PRG FRVtr IDWWR�

PXOWLSODQW�PRG

VHW 352'�

VHW 5,6256(�

SDUDP E^5,6256(`�

SDUDP D^352'�5,6256(`�

SDUDP F^352'`�

YDU [^M LQ 352'` ! ��

PD[LPL]H SURILW� VXP^M LQ 352'` F>M@
[>M@�

V�W� YLQFROR^L LQ 5,6256(`� VXP^M LQ 352'`D>M�L@
[>M@ � E>L@�

2UD DQDOL]LDPR OH LVWUX]LRQH GHO nOH PXOWLSODQW�PRG� $Q]LWXWWR QRWLDPR OH LVWUX]LRQL

VHW 352'�

VHW 5,6256(�

FRQ OD TXDOH VL GLFKLDUDQR 352' H 5,6256( FRPH LQVLHPL GL XQ QXPHUR LPSUHFLVDWR GL HOHPHQWL
�SURGRWWL H ULVRUVH�� 6XELWR GRSR DEELDPR WUH LVWUX]LRQL FKH FL VHUYRQR SHU GHnQLUH DOWUHWWDQWL
SDUDPHWUL GHO PRGHOOR� /D SULPD GL TXHVWH

SDUDP E^5,6256(`�

GHnQLVFH XQ YHWWRUH GL SDUDPHWUL FRQ WDQWH FRPSRQHQWL TXDQL VRQR JOL HOHPHQWL GHOO
LQVLHPH
5,6256(� /
LVWUX]LRQH VXFFHVVLYD RYYHUR

SDUDP D^352'�5,6256(`�

GHnQLVFH LQYHFH XQD PDWULFH GL SDUDPHWUL FRQ WDQWH ULJKH TXDQWL VRQR L SURGRWWL H WDQWH
FRORQQH TXDQWH VRQR OH ULVRUVH QHFHVVDULH DOOD SURGX]LRQH� t( SRVVLELOH DFFHGHUH D FLDVFXQD
FRPSRQHQWH GL XQ YHWWRUH R XQD PDWULFH FRPH VL DFFHGH DOOH FRPSRQHQWL GL XQ DUUD\ LQ & H

�



FLRtH VSHFLnFDQGR LO QRPH GHO SDUDPHWUR� S�HV� ?E�� VHJXLWR GDJOL LQGLFL GHOOD FRPSRQHQWH FKH
VL YXROH VHOH]LRQDUH UDFFKLXVL WUD SDUHQWHVL TXDGUH �E>�@�E>�@� HFF� RSSXUH� QHO FDVR GHOOD
PDWULFH ?D�� D>���@��
/D IXQ]LRQH RELHWWLYR SURILW� GHnQLWD GDOOD LVWUX]LRQH

PD[LPL]H SURILW� VXP^M LQ 352'` F>M@
[>M@�

tH OD VRPPD� HVWHVD D WXWWL JOL HOHPHQWL GHOO
LQVLHPH 352' RYYHUR D WXWWL L SURGRWWL� GHL
WHUPLQL F>L@
[>L@� ,QnQH tH LQWHUHVVDQWH QRWDUH O
XOWLPD LVWUX]LRQH

V�W� YLQFROR^L LQ 5,6256(`� VXP^M LQ 352'`D>M�L@
[>M@ � E>L@�

FRQ OD TXDOH VL GHnQLVFRQR WDQWL YLQFROL TXDQWL VRQR JOL HOHPHQWL GHOO
LQVLHPH 5,6256(�
1HOO
HVHPSLR SUHFHGHQWH tH ULFRUUHQWH O
XVR GHOOD HVSUHVVLRQH

^L LQ 3`

RYH 3 QHO QRVWUR FDVR tH 352' R 5,6256(� 4XHVWR FRVWUXWWR tH GHWWR HVSUHVVLRQH GL LQGL�
FL]]D]LRQH� 4XHVWR WLSR GL HVSUHVVLRQL SRVVRQR HVVHUH XVDWH QRQ VROR SHU GHnQLUH YDULDELOL
H SDUDPHWUL R VRPPDWRULH PD DQFKH SHU GHnQLUH YLQFROL H FRPXQTXH RJQL TXDO YROWD QHO
PRGHOOR PDWHPDWLFR YHQJD XVDWR LO TXDQWLnFDWRUH SHU RJQL ����
2YYLDPHQWH� tH SRVVLELOH SDUWLFRODUL]]DUH QXRYDPHQWH TXHVWR PRGHOOR JHQHUDOH GL SUREOH�
PD VSHFLnFDQGRQH L SDUDPHWUL� ,Q SDUWLFRODUH tH SRVVLELOH ULRWWHQHUH LO PRGHOOR GHO nOH
PXOWLSODQW$�PRG FUHDQGR XQ nOH GL GDWL PXOWLSODQW$�GDW �DQFRUD XQD YROWD XQ nOH GL
WHVWR PD FRQ HVWHQVLRQH �GDW� FRVtr IDWWR�

PXOWLSODQW$�GDW

VHW 352' � 67$1'$5'� '(/8;(�

VHW 5,6256( � )(552� /(9,*$785$� 38/,785$�

SDUDP� E � 

)(552 ��

/(9,*$785$ ��

38/,785$ �� �

SDUDP D�WU�� 67$1'$5' '(/8;( � 

)(552 � �

/(9,*$785$ � �

38/,785$ � � �

SDUDP� F � 

67$1'$5' ��

'(/8;( �� �

)DFFLDPR QRWDUH FKH LQ TXHVWR PRGR� DYHQGR FLRtH D GLVSRVL]LRQH LO nOH PXOWLSODQW�PRG FRQWH�
QHQWH LO PRGHOOR VHSDUDWR GDL GDWL GHO SUREOHPD �FRQWHQXWL LQYHFH QHO nOH PXOWLSODQW$�GDW��
SRVVLDPR ULVROYHUH GLmHUHQWL SUREOHPL GL PDVVLPL]]D]LRQH GHO SURnWWR VHPSOLFHPHQWH FDP�
ELDQGR L GDWL FRQWHQXWL QHO nOH FRQ HVWHQVLRQH �GDW�
6IUXWWDQGR TXHVWR IDWWR tH EDQDOLVVLPR ULVROYHUH LQ $03/ LO SUREOHPD UHODWLYR DOO
LPSLDQWR
% FKH HVDPLQLDPR TXL GL VHJXLWR�

,PSLDQWR %� 4XHVWD YROWD LQGLFKLDPR OH YDULDELOL GL GHFLVLRQH FRPH
� [%VW s XQLWtD GL SURGRWWR� QHO PRGHOOR VWDQGDUG� IDEEULFDWH VHWWLPDQDOPHQWH�
� [%GO s XQLWtD GL SURGRWWR� QHO PRGHOOR GHOX[H� IDEEULFDWH VHWWLPDQDOPHQWH�

�



/D IRUPXOD]LRQH PDWHPDWLFD GHO SUREOHPD GL 3/ DVVRFLDWR DOO
LPSLDQWR % VDUtD DQDORJDPHQWH
DO FDVR SUHFHGHQWH�

PD[ ��[%VW � ��[
%
GO � PDVVLPL]]LDPR L SURnWWL

�[%VW � �[
%
GO � �� � YLQFROR VXO TXDQWLWDWLYR GL IHUUR

�[%VW � �[
%
GO � �� � YLQFROR VXOOH RUH GL OHYLJDWXUD

�[%VW � �[
%
GO � �� � YLQFROR VXOOH RUH GL SXOLWXUD

[%VW w �� [%GO w �

���

LQ FXL DEELDPR PRGLnFDWR VROR LO QRPH GHOOH YDULDELOL H L YDORUL GHL SDUDPHWUL VRVWLWXHQGROL
FRQ TXHOOL UHODWLYL DOO
LPSLDQWR %�
6LFFRPH LO PRGHOOR JHQHUDOH tH LO PHGHVLPR� QRQ FL VDUtD DOFXQ ELVRJQR� LQ $03/� GL ULVFULYHUH
LO nOH �PRG SRWHQGR ULXVDUH LO nOH GL SULPD PXOWLSODQW�PRG� /
XQLFD FRVD GD IDUH tH LQYHFH
TXHOOD GL VFULYHUH XQ QXRYR nOH GHL GDWL S�HV� PXOWLSODQW%�GDW� 3HU FRPSOHWH]]D ULSRUWLDPR
TXL VRWWR LO FRQWHQXWR GHO nOH PXOWLSODQW%�GDW

PXOWLSODQW%�GDW

VHW 352' � 67$1'$5'� '(/8;(�

VHW 5,6256( � )(552� /(9,*$785$� 38/,785$�

SDUDP� E � 

)(552 ��

/(9,*$785$ ��

38/,785$ �� �

SDUDP D�WU�� 67$1'$5' '(/8;( � 

)(552 � �

/(9,*$785$ � �

38/,785$ � � �

SDUDP� F � 

67$1'$5' ��

'(/8;( �� �

$ TXHVWR SXQWR� SHU ULVROYHUH LO SUREOHPD UHODWLYR DOO
LPSLDQWR % LQ $03/ 3OXV tH VXpFLHQWH
DSULUH LO nOH PXOWLSODQW�PRG HG HVHJXLUQH LO EXLOG FRQ LO FRPDQGR %XLOG PRGHO� 3RL VDUtD
QHFHVVDULR DSULUH LO nOH GHL GDWL PXOWLSODQW%�GDW HG HVHJXLUQH LO EXLOG FRQ LO FRPDQGR %XLOG
GDWD� ,QnQH VL GRYUtD ULVROYHUH LO SUREOHPD DQFRUD XQD YROWD FRQ LO FRPDQGR 6ROYH SUREOHP�
6H LO VROXWRUH VFHOWR tH LQ JUDGR GL ULVROYHUH LO SUREOHPD FKH DEELDPR VFULWWR� VDUtD SRVVLELOH
YHGHUH L ULVXOWDWL GHOO
RWWLPL]]D]LRQH VFHJOLHQGR� VHPSUH GDO PHQX 5XQ� LO FRPDQGR %XLOG

UHVXOWV�
6H L nOH �PRG H �GDW VRQR VWDWL VFULWWL FRUUHWDPHQWH� DOO
RWWLPR O
LPSLDQWR % KD XQ SURnWWR GL
���� ��� RWWHQXWR IDEEULFDQGR ��� �� XQLWD GHOX[H H QXVVXQD XQLWtD VWDQGDUG� ,Q SDUWLFRODUH
tH VWDWR XWLOL]]DWR WXWWR LO IHUUR PD� VLD OH PDFFKLQH SHU OD OHYLJDWXUD FKH TXHOOH SHU OD SXOL�
WXUD� VRQR VWDWH VRWWRXWLOL]]DWH HVVHQGR DYDQ]DWH ULVSHWWLYDPHQWH ��� �� H �� � RUH GL WHPSR
PDFFKLQD�

0RGHOOR 8QLFR� $QFKH VH L GXH SUREOHPL VRQR VWDWL ULVROWL H OH VROX]LRQL RWWLPH SHU FLDVFXQR
GHL GXH FDOFRODWH� QHO SUREOHPD JHQHUDOH� TXHOOR FLRtH FKH VL WURYD DG DmURQWDUH LO PDQDJHU
GHOO
LPSUHVD� F
tH DQFRUD XQ HOHPHQWR VX FXL tH IRUVH SRVVLELOH LQWHUYHQLUH FRQ SURnWWR� )LQ
RUD LQIDWWL FL VLDPR� SHU FRVtr GLUH nGDWL GHOOH LQGLFD]LRQL GHO PDQDJHU DFFHWWDQGR OD VXD

�



ULSDUWL]LRQH GHO IHUUR WUD L GXH LPSLDQWL� 9HGLDPR VH tH SRVVLELOH IDUH GL PHJOLR� ,Q SDUWLFRODUH
DQGLDPR D FRQVLGHUDUH XQ PRGHOOR XQLFR SHU L GXH LPSLDQWL $ H %�
2YYLDPHQWH� SXU FRQVLGHUDQGR XQ PRGHOOR XQLFR SHU L GXH LPSLDQWL� ULPDUUDQQR LQYDULDWL L
YLQFROL UHODWLYL DOOH GLVSRQLELOLWtD GL RUH SHU OD OHYLJDWXUD H OD SXOLWXUD QHL GXH LPSLDQWL GDWR
FKH FLVFXQR GL HVVL SRVVLHGH OH SURSULH PDFFKLQH SHU HVHJXLUH OH GXH RSHUD]LRQL� 4XHOOR FKH
FDPELD� VH FRQVLGHULDPR XQ PRGHOOR XQLFR� tH LO YLQFROR VXOOD GLVSRQLELOLWtD GL IHUUR� ,Q TXHVWR
FDVR LQIDWWL DYUHPR FKH FRPSOHVVLYDPHQWH �$�%� LO IDELVRJQR GL IHUUR QRQ GRYUtD VXSHUDUH
OD TXDQWLWtD PDVVLPD GLVSRQLELOH GL ���.J� ,Q GHnQLWLYD� TXHOOR FKH VWLDPR FKLHGHQGR DO
PRGHOOR tH GL GHFLGHUH DXWRPDWLFDPHQWH FRPH ULSDUWLUH LO IHUUR WUD L GXH LPSLDQWL� )RUPXODQGR
TXHVWR QXRYR SUREOHPD HG XVDQGR OH VWHVVH YDULDELOL GL GHFLVLRQH XVDWH QHL GXH FDVL VHSDUDWL�
RWWHQLDPR LO VHJXHQWH SUREOHPD GL 3/

PD[ ��[$VW � ��[
$
GO� ��[%VW � ��[

%
GO � SURnWWR GL $ � %

�[$VW � �[
$
GO� �[%VW � �[

%
GO � ��� � YLQFROR VXO IHUUR

�[$VW � �[
$
GO � �� � YLQFROR VXOOH RUH GL OHYLJDWXUD

�[$VW � �[
$
GO � �� � YLQFROR VXOOH RUH GL SXOLWXUD

�[%VW � �[
%
GO � �� � YLQFROR VXOOH RUH GL OHYLJDWXUD

�[%VW � �[
%
GO � �� � YLQFROR VXOOH RUH GL SXOLWXUD

[$VW� [
$
GO w � [%VW� [

%
GO w �

8Q SRVVLELOH nOH GL PRGHOOR $03/ SHU LO SUREOHPD SUHFHGHQWH tH LO VHJXHQWH
PXOWLSODQW$%�PRG

YDU [BVW$ ! ��

YDU [BGO$ ! ��

YDU [BVW% ! ��

YDU [BGO% ! ��

PD[LPL]H SURILW� ��
[BVW$ � ��
[BGO$ � ��
[BVW% � ��
[BGO%�

V�W� IHUUR� �
[BVW$ � �
[BGO$ � �
[BVW% � �
[BGO% � ����

V�W� OHYLJDWXUDB$� �
[BVW$ � �
[BGO$ � ���

V�W� SXOLWXUDB$� �
[BVW$ � �
[BGO$ � ���

V�W� OHYLJDWXUDB%� �
[BVW% � �
[BGO% � ���

V�W� SXOLWXUDB%� �
[BVW% � �
[BGO% � ���

)DFHQGR ULVROYHUH LO SUHFHGHQWH PRGHOOR DG $03/ RWWHQLDPR XQ SURnWWR FRPSOHVVLYR GL
���� ��� RWWHQXWR IUDEEULFDQGR QHOO
LPSLDQWR $� �� �� SURGRWWL VWDQGDUG H �� �� SURGRWWL
GHOX[H H IDEEULFDQGR� QHOO
LPSLDQWR %� VROR ��� � SURGRWWL GHOX[H� t( LPSRUWDQWH QRWDUH L
VHJXHQWL SXQWL�

� LO SURnWWR WRWDOH LQ TXHVWR FDVR ����� ��� tH VXSHULRUH DOOD VRPPD GHL SURnWWL RWWHQXWL
FRQVLGHUDQGR VHSDUDWDPHQWH L GXH PRGHOOL�

� O
LPSLDQWR $ RUD XVD ��.J GL IHUUR �FRQWUR L ��.J GL SULPD� PHQWUH O
LPSLDQWR % QH
XVD ��.J �FRQWUR L ��.J GL SULPD��

�



� 3UREOHPD GL SURGX]LRQH PXOWLSHULRGR

8QD IDEEULFD SURGXFH GXH WLSL GL SQHXPDWLFL $ H % HG KD XQD JHVWLRQH WULPHVWUDOH GHOOD
SURGX]LRQH� 3HU L SURVVLPL WUH PHVL GHYH VRGGLVIDUH LO VHJXHQWH RUGLQH �HVSUHVVR LQ QXPHUR
GL SQHXPDWLFL ULFKLHVWL FLDVFXQ PHVH�

WLSR $ WLSR %
RWWREUH ���� ����
QRYHPEUH ���� ����
GLFHPEUH ���� ����

3HU OD SURGX]LRQH GL TXHVWL SQHXPDWLFL OD IDEEULFD GLVSRQH GL GXH OLQHH GL SURGX]LRQH /� H
/�� 3HU DYHUH XQ SQHXPDWLFR nQLWR H SURQWR SHU HVVHUH YHQGXWR� tH QHFHVVDULD OD ODYRUD]LRQH
GL PDWHULDOH JUH]]R VX VROR XQD GHOOH GXH PDFFKLQH� ,O QXPHUR GL RUH LQ FXL OH PDFFKLQH VRQR
GLVSRQLELOL FLDVFXQ PHVH VRQR ULSRUWDWH QHOOD VHJXHQWH WDEHOOD

/� /�
RWWREUH ���� ����
QRYHPEUH ��� ���
GLFHPEUH ��� ����

, WHPSL QHFHVVDUL SHU SURGXUUH TXHVWL SQHXPDWLFL YDULD D VHFRQGD GHO WLSR H GHOOD PDFFKLQD
XVDWD� 7DOL WHPSL VRQR ULSRUWDWL QHOOD VHJXHQWH WDEHOOD �LQ RUH�

/� /�
WLSR $ ���� ����
WLSR % ���� ����

,O FRVWR GL RJQL RUD GL ODYRUD]LRQH VX XQD OLQHD GL SURGX]LRQH tH XJXDOH SHU HQWUDPEH OH OLQHH HG
tH SDUL D OLUH ����� ,O FRVWR GHO PDWHULDOH JUH]]R QHFHVVDULR SHU SURGXUUH FLDVFXQ SQHXPDWLFR
tH GL OLUH ���� SHU LO WLSR $ H GL OLUH ���� SHU LO WLSR %�
1HO SULPR H QHO VHFRQGR PHVH GHO WULPHVWUH tH SRVVLELOH SURGXUUH SLtX GL TXDQWR ULFKLHVWR
QHOOR VWHVVR PHVH� OD SURGX]LRQH LQ HFFHVVR GHYH HVVHUH LPPDJD]]LQDWD SHU HVVHUH XVDWD QHO
PHVH VXFFHVVLYR� 2JQL PHVH� LO FRVWR GL WDOH LPPDJD]]LQDPHQWR tH GL OLUH ��� SHU FLDV�
FXQ SQHXPDWLFR LPPDJD]]LQDWR� 6L DVVXPD FKH DOO
LQL]LR GHO WULPHVWUH QRQ FL VLD QHVVXQ
SURGRWWR LPPDJD]]LQDWR H DQDORJDPHQWH DOOD nQH GHO WULPHVWUH QRQ ULPDQJD QHVVXQ SURGRWWR
LPPDJD]]LQDWR�
&RVWUXLUH XQ PRGHOOR OLQHDUH FKH SHUPHWWD GL SLDQLnFDUH OD SURGX]LRQH WULPHVWUDOH PLQLPL]�
]DQGR LO FRVWR FRPSOHVVLYR WUDVFXUDQGR O
LQWHUH]]D GHL SURGRWWL�

)RUPXOD]LRQH�
6L WUDWWD GL XQ SUREOHPD GL DOORFD]LRQH RWWLPD GL ULVRUVH QHO TXDOH VL GHYH WHQHUH SUHVHQWH OD
SRVVLELOLWtD GHOO
LPPDJD]]LQDPHQWR GHO SURGRWWR LQ HFFHVVR�

^ 9DULDELOL� 6L LQWURGXFRQR OH YDULDELOL [KLM FKH LQGLFDQR OD TXDQWLWtD GL SQHXPDWLFL GL WLSR
M  $� % SURGRWWL GDOOD LbHVLPD OLQHD SURGX]LRQH �L  �� �� QHOO
 K�HVLPR PHVH �K  �� �� �
SHU RWWREUH� QRYHPEUH H GLFHPEUH�� 6L LQGLFKLQR LQROWUH FRQ \KL � OD TXDQWLWtD GL SQHXPDWLFL GL
WLSR L  $� % GD LPPDJD]]LQDUH QHOO
 K�HVLPR PHVH �FRQ K  �� � SHU RWWREUH H QRYHPEUH��

^ )XQ]LRQH RELHWWLYR� /D IXQ]LRQH RELHWWLYR GD PLQLPL]]DUH tH GDWD GDO FRVWR FRPSOHVVLYR
GL SURGX]LRQH� 3RLFKuH XQ
RUD GL ODYRUD]LRQH VX XQD OLQHD GL SURGX]LRQH FRVWD OLUH ����� H
SRLFKuH L WHPSL GL ODYRUD]LRQH FDPELDQR D VHFRQGD GHOOD OLQHD GL SURGX]LRQH XWLOL]]DWD� SHU
SURGXUUH FLDVFXQ SQHXPDWLFR GL WLSR $ VL VSHQGH OLUH ��� VH VL XWLOL]]D OD OLQHD /� H OLUH ���
VH VL XWLOL]]D OD OLQHD /�� $QDORJDPHQWH� LO FRVWR GL FLDVFXQ SQHXPDWLFR GHO WLSR % tH GL OLUH

�



��� VH VL XWLOL]]D OD PDFFKLQD �� H GL OLUH ���� VH VL XWLOL]]D OD PDFFKLQD �� 4XLQGL WHQHQGR
FRQWR GHO FRVWR GHO PDWHULDOH JUH]]R H GHOO
LPPDJD]]LQDPHQWR� LO FRVWR FRPSOHVVLYR VDUtD
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^ 9LQFROL� , YLQFROL GRYXWL DOOD GLVSRQLELOLWtD OLPLWDWD GHOOH PDFFKLQH VRQR
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6L KDQQR LQROWUH L VHJXHQWL YLQFROL GRYXWL DOOD ULFKLHVWD H DOO
LPPDJD]]LQDPHQWR�
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6L KDQQR LQROWUH L YLQFROL GL QRQ QHJDWLYLWtD VXOOH YDULDELOL� 4XLQGL LO PRGHOOR nQDOH tH�
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[KLM w � L  �� �� M  $�%� K  RWW� QRY� GLF

,QGLFKLDPR FRQ
� 352' O
LQVLHPH GHL SURGRWWL �TXLQGL S�HV� 352'  I7LSR$� 7LSR%J��
� 5,6 O
LQVLHPH GL ULVRUVH QHFHVVDULH DOOD SURGX]LRQH� �S�HV� ODYRUD]LRQH VXOOH OLQHH /� H
/��

� 7 LO QXPHUR GHL PHVL GL LQWHUHVVH �S�HV� WUH� QRYHPEUH� GLFHPEUH H JHQQDLR��
5LFRUGLDPR FKH OH YDULDELOL GL GHFLVLRQH VRQR VWDWH VFHOWH FRPH

[KLM s TXDQWLWuD GL SQHXPDWLFL GL WLSR M LQ 352' SURGRWWL XVDQGR OD L�HVLPD OLQHD
FRQ L LQ 5,6 QHO SHULRGR K�HVLPR �K  ���7�

\KL s TXDQWLWuD GL SURGRWWR L LPPDJD]]LQDWR QHO SHULRGR K�HVLPR �K  ���7���

,QROWUH� VRQR QRWH OH VHJXHQWL TXDQWLWuD
� LO FRVWR F U>M�L@ GL ULVRUVD M SHU SURGXUUH XQD XQLWuD GL L�
� LO FRVWR F P>L@ GL SURGX]LRQH GL XQD XQLWuD GL SURGRWWR L�
� LO FRVWR F L>L@ GL LPPDJD]]LQDPHQWR GL XQD XQLWuD GL SURGRWWR L�
� OD GLVSRQLELOLWuD GLVS>M�K@ GL ULVRUVD M QHO SHULRGR K�
� OD TXDQWLWuD D>M�L@ GL ULVRUVD M SHU SURGXUUH XQD XQLWuD GL L�
� OD GRPDQGD GRP>L�K@ GL SURGRWWR L QHO SHULRGR K�

$ TXHVWR SXQWR YHGLDPR FRPH VFULYHUH LO SUREOHPD DSSHQD GHVFULWWR LQ $03/ 3OXV� 3ULPD GL
SDVVDUH DOOD VFULWWXUD YHUD H SURSULD GHO nOH GL PRGHOOR ��PRG� GL $03/� uH LQWHUHVVDQWH QRWDUH
LO IDWWR FKH LO SUREOHPD GHVFULWWR FRPH DEELDPR IDWWR VRSUD SXuR HVVHUH FRQVLGHUDWR �SDUD�
PHWULFR� QHO VHQVR FKH QHVVXQ GDWR QXPHULFR uH VWDWR VSHFLnFDWR HVSOLFLWDPHQWH� 7XWWDYLD�

�



SHU IRUPXODUH PDWHPDWLFDPHQWH XQ SUREOHPD GL SURJUDPPD]LRQH PDWHPDWLFD� QRQ DEEL�
DPR DOFXQ ELVRJQR GL FRQRVFHUH L GDWL QXPHULFL GHOOD SDUWLFRODUH LVWDQ]D GHO QRVWUR SUREOHPD
�VSHFLnFDQGR TXLQGL TXDOL VRQR L SURGRWWL� TXDOL OH ULVRUVH� TXDQWL VRQR L PHVL GL LQWHUHVVH�
HFF���
$03/ 3OXV FL RmUH OD SRVVLELOLWuD GL VFULYHUH XQ PRGHOOR GL SUREOHPD VHQ]D SUHRFFXSDUFL GL
VSHFLnFDUQH L GDWL QXPHULFL� 8QD YROWD VFULWWR LO nOH GHO PRGHOOR �SDUDPHWULFR�� SHU ULVROYHUH
LO SUREOHPD RFFRUUH DVVHJQDUH DL SDUDPHWUL GHO SUREOHPD L YDORUL QXPHULFL VSHFLnFL GHOO
LVWDQ]D
GL SUREOHPD FKH YRJOLDPR ULVROYHUH�
9HGLDPR RUD FRPH VFULYHUH LQ $03/ LO PRGHOOR GHO SUREOHPD GL SURGX]LRQH PXOWLSHULRGR�

PXOWLSHU�PRG

VHW 352'�

VHW 5,6�

SDUDP 7 ! ��

SDUDP FBP^352'`�

SDUDP FBL^352'`�

SDUDP GLVS^5,6����7`�

SDUDP D^5,6�352'`�

SDUDP FBU^5,6�352'`�

SDUDP GRP^352'����7`�

YDU [^L LQ 352'�K LQ ���7� M LQ 5,6` ! ���

YDU \^L LQ 352'� K LQ ���7��` ! ��

PLQLPL]H FRVWL�

VXP^L LQ 352'�M LQ 5,6` �FBU>M�L@
�VXP^K LQ ���7` [>L�K�M@��

�VXP^L LQ 352'` FBP>L@
�VXP^M LQ 5,6� K LQ ���7` [>L�K�M@�

�VXP^L LQ 352'` FBL>L@
�VXP^K LQ ���7��` \>L�K@��

V�W� YLQFRORBSURG^M LQ 5,6�K LQ ���7`�

VXP^L LQ 352'` D>M�L@
[>L�K�M@� GLVS>M�K@�

V�W� EDODQFH�^L LQ 352'`�

VXP^M LQ 5,6` [>L���M@ GRP>L��@�\>L��@�

V�W� EDODQFH�^L LQ 352'� K LQ ���7��`�

VXP^M LQ 5,6` [>L�K�M@�\>L�K��@ GRP>L�K@�\>L�K@�

V�W� EDODQFH�^L LQ 352'`�

VXP^M LQ 5,6` [>L�7�M@�\>L�7��@ GRP>L�7@�

2UD DQDOL]LDPR OH LVWUX]LRQH GHO nOH PXOWLSHU�PRG� $Q]LWXWWR QRWLDPR OH LVWUX]LRQL

VHW 352'�

VHW 5,6�

FRQ OH TXDOL VL GLFKLDUDQR 352' H 5,6256( FRPH LQVLHPL �?VHW�� GL XQ QXPHUR LPSUHFLVDWR
GL HOHPHQWL �SURGRWWL H ULVRUVH�� 6XELWR GRSR DEELDPR VHWWH LVWUX]LRQL FKH FL VHUYRQR SHU
GHnQLUH DOWUHWWDQWL SDUDPHWUL GHO PRGHOOR� /D SULPD GL TXHVWH

SDUDP 7 ! ��

GHnQLVFH XQ SDUDPHWUR 7 VWUHWWDPHQWH SRVLWLYR FKH LQGLFKHUtD LO QXPHUR GL SHULRGL ULVSHWWR D
FXL SLDQLnFDUH� 6XELWR GRSR WURYLDPR OH GXH LVWUX]LRQL

��



SDUDP FBP^352'`�

SDUDP FBL^352'`�

FKH GHnQLVFRQR GXH YHWWRUL �F P H F L� GL SDUDPHWUL FRQ WDQWH FRPSRQHQWL TXDQWL VRQR JOL
HOHPHQWL GHOO
LQVLHPH 352' /H LVWUX]LRQL SDUDP VXFFHVVLYH RYYHUR

SDUDP GLVS^5,6����7`�

SDUDP D^5,6�352'`�

SDUDP FBU^5,6�352'`�

SDUDP GRP^352'����7`�

GHnQLVFRQR LQYHFH TXDWWUR PDWULFL GL SDUDPHWUL� &LDVFXQD PDWULFH KD XQ QXPHUR GL ULJKH
SDUL DOOD FDUGLQDOLWtD GHO SULPR LQVLHPH QHOOD VXD GHnQL]LRQH H QXPHUR GL FRORQQH SDUL DOOD
FDUGLQDOLWtD GHO VHFRQGR� t( SRVVLELOH DFFHGHUH D FLDVFXQD FRPSRQHQWH GL XQ YHWWRUH R GL
XQD PDWULFH FRPH VL DFFHGH DOOH FRPSRQHQWL GL XQ DUUD\ LQ & H FLRtH VSHFLnFDQGR LO QRPH
GHO SDUDPHWUR� S�HV� ?D�� VHJXLWR GDJOL LQGLFL GHOOD FRPSRQHQWH FKH VL YXROH VHOH]LRQDUH
UDFFKLXVL WUD SDUHQWHVL TXDGUH �S�HV� D>���@�D>���@� HFF� RSSXUH� QHO FDVR GHO YHWWRUH
?GRP�� GRP>�@��
/D IXQ]LRQH RELHWWLYR FRVWL� GHnQLWD GDOOD LVWUX]LRQH

PLQLPL]H FRVWL�

VXP^L LQ 352'�M LQ 5,6` �FBU>M�L@
�VXP^K LQ ���7` [>L�K�M@��

�VXP^L LQ 352'` FBP>L@
�VXP^M LQ 5,6� K LQ ���7` [>L�K�M@�

�VXP^L LQ 352'` FBL>L@
�VXP^K LQ ���7��` \>L�K@��

tH XQD VRPPD GL FRVWL UHODWLYL D�
� O
DFTXLVWR GHOOH ULVRUVH QHFHVVDULH DOOD SURGX]LRQH�
� LO IXQ]LRQDPHQWR GHOOH FDWHQH SURGXWWLYH GHL VLQJROL SURGRWWL�
� L FRVWL GL LPPDJD]]LQDPHQWR GHL SURGRWWL QHO PDJD]]LQR PHUFL�

,QnQH tH LQWHUHVVDQWH QRWDUH OH LVWUX]LRQL FKH GHnQLVFRQR L YLQFROL GHO SUREOHPD

V�W� YLQFRORBSURG^M LQ 5,6�K LQ ���7`�

VXP^L LQ 352'` D>M�L@
[>L�K�M@� GLVS>M�K@�

V�W� EDODQFH�^L LQ 352'`�

VXP^M LQ 5,6` [>L���M@ GRP>L��@�\>L��@�

V�W� EDODQFH�^L LQ 352'� K LQ ���7��`�

VXP^M LQ 5,6` [>L�K�M@�\>L�K��@ GRP>L�K@�\>L�K@�

V�W� EDODQFH�^L LQ 352'`�

VXP^M LQ 5,6` [>L�7�M@�\>L�7��@ GRP>L�7@�

FRQ OH TXDOL VL GHnQLVFRQR DUUD\ H PDWULFL GL YLQFROL XWLOL]]DQGR OD VWHVVD VLQWDVVL JLD YLVWD
SHU OD GLFKLDUD]LRQH GL DUUD\ H PDWULFL GL SDUDPHWUL� 1HOO
HVHPSLR SUHFHGHQWH tH ULFRUUHQWH
O
XVR GHOOD HVSUHVVLRQH

^L LQ 3`

RYH 3 QHO QRVWUR FDVR SXtR HVVHUH 352'� 5,6 RSSXUH ���7� 4XHVWR FRVWUXWWR tH GHWWR HVSUHVVLRQH
GL LQGLFL]]D]LRQH HG tH XWLOL]]DWR QRQ VROR SHU GHnQLUH YDULDELOL H SDUDPHWUL PD DQFKH� FRPH
YLVWR� SHU OH VRPPDWRULH� SHU GHnQLUH L YLQFROL GHO SUREOHPD H FRPXQTXH RJQL TXDO YROWD QHO
PRGHOOR PDWHPDWLFR VLD QDWXUDOH O
XVR GHO TXDQWLnFDWRUH SHU RJQL ����
6XSSRQLDPR RUD GL YROHU ULVROYHUH LO VHJXHQWH FDVR SDUWLFRODUH GL SUREOHPD GL SURGX]LRQH
PXOWLSHULRGR� 4XHOOR FKH IDFFLDPR SHU SDUWLFRODUL]]DUH LO SUREOHPD uH VSHFLnFDUQH WXWWL L
SDUDPHWUL� ,Q $03/ 3OXV TXHVWR VL ULVROYH QHOOD FUHD]LRQH GL XQ nOH GHL GDWL �FRQ HVWHQVLRQH
�GDW� FKH� FRPSLODWR LQVLHPH DO nOH GHO PRGHOOR� FL FRQVHQWH GL ULVROYHUH O
LVWDQ]D GL SUREOHPD
FRQVLGHUDWR� 9HGLDPR TXLQGL FRPH VFULYHUH LO nOH GHL GDWL GL $03/ LQ FXL VSHFLnFDUH LO YDORUH

��



GHL SDUDPHWUL FKH FRPSDLRQR QHO nOH GHO PRGHOOR� ,Q SULPD DSSURVVLPD]LRQH VXSSRQLDPR
FKH OD GRPDQGD VL PDQWHQJD FRVWDQWH QHOO
DUFR GL WHPSR FRQVLGHUDWR �FKH uH TXDQWR GL SLuX
VHPSOLFH SRVVD IDUH O
LQGXWULD SHU SLDQLnFDUH OD SURSULD SURGX]LRQH��

PXOWLSHUFRVW�GDW

VHW 352'� 7LSR$� 7LSR%�

VHW 5,6� /�� /��

SDUDP 7 ��

SDUDP GLVS� � � � � 

/� ���� ��� ���

/� ���� ��� ���� �

SDUDP D� 7LSR$ 7LSR% � 

/� ���� ����

/� ���� ���� �

SDUDP FBU� 7LSR$ 7LSR% � 

/� ��� ���

/� ��� ���� �

SDUDP� FBP � 

7LSR$ ����

7LSR% �����

SDUDP� FBL � 

7LSR$ ���

7LSR% ����

SDUDP GRP� � � � � 

7LSR$ ���� ���� ����

7LSR% ���� ���� ���� �

)DFFLDPR QRWDUH FKH LQ TXHVWR PRGR� DYHQGR FLRtH D GLVSRVL]LRQH LO nOH PXOWLSHU�PRG FRQWH�
QHQWH LO PRGHOOR VHSDUDWR GDL GDWL GHO SUREOHPD �FRQWHQXWL LQYHFH QHO nOH PXOWLSHUFRVW�GDW��
SRVVLDPR ULVROYHUH GLmHUHQWL SUREOHPL GL SLDQLnFD]LRQH PXOWLSHULRGR VHPSOLFHPHQWH FDPELDQ�
GR L GDWL FRQWHQXWL QHO nOH FRQ HVWHQVLRQH �GDW�
6XSSRQLDPR LQIDWWL GL DYHUH GHOOH GRPDQGH YDULDELOL QHL PHVL VX FXL VL VWD RSHUDQGR �SLXWWRVWR
FKH FRVWDQWL� H SUHFLVDPHQWH VXSSSRQLDPR GL DYHUH OH GRPDQGH ULSRUWDWH QHOOD VHJXHQWH
WDEHOOD�

1RYHPEUH 'LFHPEUH *HQQDLR
7LSR$ ����� ���� ����
7LSR% ����� ���� ����

/R VWXGHQWH SURYL D ULVROYHUH LO QXRYR SUREOHPD GL SURGX]LRQH PXOWLSHULRGR PRGLnFDQGR R�
VH QHFHVVDULR� ULVFULYHQGR LO nOH GHO PRGHOOR H�R TXHOOR GHL GDWL LQ $03/ 3OXV�

��



� 6LQWDVVL GL $03/

,Q TXHVWD VH]LRQH LQWURGXUUHPR� VSLHJDQGROD LO SLtX SRVVLELOH� OD VLQWDVVL GHL SULQFLSDOL FRVWUXWWL
GL $03/� 7XWWDYLD� QRQ SRWHQGR H� VRSUDWWXWWR� QRQ YROHQGR TXHVWR HVVHUH XQ PDQXDOH GL
$03/� XWLOL]]HUHPR DOOR VFRSR GL FRPPHQWDUH OH LVWUX]LRQL SLtX VLJQLnFDWLYH� DOFXQL VHPSOLFL
HVHPSL GL SUREOHPL GL SURJUDPPD]LRQH PDWHPDWLFD OLQHDUH�
&RPLQFLDPR TXLQGL GHVFULYHQGR EUHYHPHQWH LO SUREOHPD GHO ?/RW 6L]LQJ� �GLPHQVLRQDPHQWR
GHOOH VFRUWH�� &RQVLGHULDPR D TXHVWR VFRSR LO FDVR GL XQD LQGXVWULD FKH GHYH SLDQLnFDUH VX XQ
FHUWR QXPHUR GL PHVL OD SURSULD SURGX]LRQH GL XQ QRQ PHJOLR VSHFLnFDWR EHQH GL FRQVXPR�
SRWHQGR FRQWDUH PHQVLOPHQWH VXOOD GLVSRQLELOLWtD GL XQ PDJD]]LQR PHUFL LQ FXL VWRFFDUH PHVH
SHU PHVH OH TXDQWLWtD ULPDVWH LQYHQGXWH� ,O PDJD]]LQR tH YXRWR DOO
LQL]LR GHO SULPR PHVH H
GHYH ULPDQHUH YXRWR DOOD nQH GHO SHULRGR GL LQWHUHVVH� 0HVH SHU PHVH tH QRWD OD TXDQWLWtD
GRPL GL SURGRWWL FKH LO PHUFDWR tH LQ JUDGR GL DVVRUELUH� 2OWUH D TXHVWR� FRPH tH UDJLRQHYROH
DVSHWWDUVL� O
LQGXVWULD VRVWLHQH GHL FRVWL FSURGL H FVWRFL �YDULDELOL FRQ L PHVL� SHU SURGXUUH
L VXRL DUWLFROL H SHU VWRFFDUH LQ PDJD]]LQR L SH]]L QRQ YHQGXWL�

)LJXUD �

,Q nJXUD �� DYHQGR LSRWL]]DWR XQ RUL]]RQWH WHPSRUDOH GL 7 PHVL� tH VWDWR VFKHPDWL]]DWR LO
SUREOHPD H DOOR VWHVVR WHPSR VRQR VWDWH LQGLFDWH OH YDULDELOL GL GHFLVLRQH FKH VHUYRQR SHU SRWHU
IRUPXODUH PDWHPDWLFDPHQWH LO SUREOHPD GHO /RW 6L]LQJ� 6XSSRQHQGR GL YROHU PLQLPL]]DUH L
FRVWL VXOO
LQWHUR RUL]]RQWH WHPSRUDOH GL 7 PHVL� DEELDPR LO VHJXHQWH SUREOHPD GL 3/

PLQ

7;
L �

FSURGL[L �

7b�;
L �

FVWRFL\L

V�W� \Lb� b \L  GRPL b [L �L � I�� � � � � 7J
\p  �� \7  �

���

6HQ]D OD QHFHVVLWtD GL XOWHULRUL LQIRUPD]LRQL� TXLQGL VHQ]D ELVRJQR FKH VLDQR VSHFLnFDWL
� LO QXPHUR 7 GL PHVL GL LQWHUHVVH�
� OH GRPDQGH GRPL GHO PHUFDWR QHL YDUL PHVL H
� L FRVWL FSURGL GL SURGX]LRQH H TXHOOL FVWRFL GL VWRFFDJJLR�

SRVVLDPR JLD VFULYHUH LQ $03/ XQ PRGHOOR GHO SUREOHPD GHO /RW 6L]LQJ� 2YYLDPHQWH SHUtR
WDOH PRGHOOR QRQ SRWUtD HVVHUH ULVROWR nQR D TXDQGR� VSHFLnFDQGRQH WXWWL L GDWL �LQ XQ nOH
VHSDUDWR�� LO SUREOHPD JHQHUDOH QRQ VDUtD VWDWR SDUWLFRODUL]]DWR DG XQD EHQ SUHFLVD LVWDQ]D
GHO SUREOHPD GL /RW 6L]LQJ �S�HV� GLFHQGR FKH L PHVL VRQR � HFF���
,O nOH $03/ FRQWHQHQWH OD GHVFUL]LRQH GHO PRGHOOR tH LO VHJXHQWH

ORWVL]LQJ��PRG

SDUDP 7 LQWHJHU ! ��

YDU [^���7` ! ��

��



YDU \^���7` ! ��

SDUDP GRP^���7`�

SDUDP FSURG^���7`�

SDUDP FVWRF^���7��`�

PLQLPL]H FRVW� � VXP^L LQ ���7`FSURG>L@
[>L@�

� �VXP^L LQ ���7��`FVWRF>L@
\>L@� �

V�W� EDODQFH^L LQ ���7`� \>L��@ � [>L@  \>L@ � GRP>L@�

V�W� LQL]LR� \>�@  ��

V�W� ILQH� \>7@  ��

6XSSRQLDPR D TXHVWR SXQWR FKH O
LQGXVWULD� SHU UDJLRQL VDQLWDULH� YRJOLD VYXRWDUH FRPSOHWD�
PHQWH L VXRL PDJD]]LQL RJQL FLQTXH PHVL ROWUH FKH DOOD nQH GHO SHULRGR GL VWXGLR� 3HU WHQHU
FRQWR GL TXHVWR QXRYR YLQFROR� RFFRUUH PRGLnFDUH LO PRGHOOR DJJLXQJHQGR XQ QXRYR WLSR GL
YLQFROL� FRPH ULSRUWDWR GL VRWWR SHU LO nOH ORWVL]LQJ��PRG

ORWVL]LQJ��PRG

�

�

V�W� EDODQFH^L LQ ���7`� \>L��@ � [>L@  \>L@ � GRP>L@�

V�W� LQL]LR� \>�@  ��

V�W� ILQH� \>7@  ��

V�W� YLQFROR1HZ^L LQ ���7 E\ �`� \>L@  ��

LQ FXL VL tH XVDWR LO FRVWUXWWR

���7 E\ �

SHU LQGLFDUH O
LQVLHPH GHJOL LQWHUL GD � D 7 D FLQTXH D FLQTXH FLRtH O
LQVLHPH FRVWLWXLWR GDL
QXPHUL ��������������
)LQ RUD� DEELDPR LPSOLFLWDPHQWH UDSSUHVHQWDWR O
LQVLHPH GHL PHVL GL LQWHUHVVH FRQ OD QR�
WD]LRQH

���7

H TXHVWR tH VWDWR VXpFLHQWH SHU LO VHPSOLFH IDWWR FKH ULXVFLYDPR� LQ YDUL PRGL� D VHOH]LRQDUH
WXWWL L PHVL ?SDUWLFRODUL� GHO QRVWUR PRGHOOR� TXHOOL FLRtH FKH ULFKLHGHYDQR O
LQVHULPHQWR GL
YLQFROL DG KRF�
6H SHUtR WUD L YLQFROL GHO SUREOHPD FL IRVVH VWDWR LO YLQFROR DJJLXQWLYR FKH LQ XQ PHVH SDU�
WLFRODUH �S� HV� LQ PDU]R� LO PDJD]]LQR GHYH ULPDQHUH YXRWR� DYUHPPR GRYXWR ULVFULYHUH
FRPSOHWDPHQWH LO PRGHOOR DSSRUWDQGR DO nOH ORWVL]LQJ��PRG PRGLnFKH EHQ SLtX SURIRQGH GL
TXHOOH YLVWH SULPD� ,Q SDUWLFRODUH� DYUHPPR GRYXWR VFULYHUH LO QRVWUR PRGHOOR $03/ FRPH
ULSRUWDWR GL VHJXLWR�

ORWVL]LQJ��PRG

VHW 0(6, RUGHUHG�

SDUDP PHVH3DUW V\PEROLF LQ 0(6,�

YDU [^0(6,` ! ��

YDU \^���FDUG^0(6,`` ! ��

��



SDUDP GRP^0(6,`�

SDUDP FSURG^0(6,`�

SDUDP FVWRF^0(6, GLII ^ODVW�0(6,�``�

PLQLPL]H FRVW� � VXP^L LQ 0(6,`FSURG>L@
[>L@�

� �VXP^L LQ 0(6, GLII ^ODVW�0(6,�``FVWRF>L@
\>RUG�L�0(6,�@� �

V�W� EDODQFH^L LQ 0(6,`�

\>RUG�L�0(6,���@ � [>L@  \>RUG�L�0(6,�@ � GRP>L@�

V�W� LQL]LR� \>�@  ��

V�W� ILQH� \>FDUG�0(6,�@  ��

V�W� YXRWR� \>RUG�PHVH3DUW�0(6,�@  ��

t( LPSRUWDQWH� QHO FRPPHQWDUH LO nOH ORWVL]LQJ��PRG� VRWWROLQHDUH LO IDWWR FKH DQFRUD QRQ
FRQRVFLDPR

� QH GD TXDOL HOHPHQWL �PHVL� tH FRPSRVWR O
LQVLHPH 0(6,�
� QH� WDQWR PHQR� TXDOH tH LO PHVH SDUWLFRODUH LQ FXL LO PDJD]]LQR GRYUtD ULPDQHUH YXRWR�

7XWWL TXHVWL HOHPHQWL VDUDQQR QRWL VRODPHQWH TXDQGR FL YHUUtD GDWR� R VFULYHUHPR QRL� XQ nOH
GHL GDWL SHU LO PRGHOOR� SDUWLFRODUL]]DQGR TXLQGL LO SUREOHPD JHQHUDOH DG XQ FDVR VSHFLnFR GL
ORW VL]LQJ�
1HO nOH ORWVL]LQJ�PRG QRWLDPR DQFKH OD SUHVHQ]D GL DOFXQL QXRYL FRPDQGL TXDOL DG HVHPSLR
O
XVR GHOO
LVWUX]LRQH

VHW 0(6, RUGHUHG�

FKH GLFKLDUD 0(6, FRPH LQVLHPH RUGLQDWR GL HOHPHQWL QRQ PHJOLR VSHFLnFDWL� 3RL QRWLDPR
XQ
DOWUD LVWUX]LRQH QXRYD H SUHFLVDPHQWH

SDUDP PHVH3DUW V\PEROLF LQ 0(6,

FKH GLFKLDUD XQ SDUDPHWUR GHO PRGHOOR PHVH3DUW FKH LQGLFD XQ HOHPHQWR QHOO
LQVLHPH 0(6,�
7RUQLDPR D ULSHWHUH FKH� VLD JOL HOHPHQWL GHOO
LQVLHPH 0(6, FKH LO YDORUH GHO SDUDPHWUR
PHVH3DUW� GRYUDQQR HVVHUH VSHFLnFDWL� VHSDUDWDPHQWH� QHO PRPHQWR LQ FXL YHUUtD VFULWWR LO
nOH GHL GDWL GHO PRGHOOR�
,Q VHFRQGR OXRJR� QRWLDPR OD GLFKLDUD]LRQH GHO
DUUD\ GL YDULDELOL \

YDU \^���FDUG^0(6,``�

LQ FXL VL tH XVDWD O
LVWUX]LRQH FDUG�0(6,� FKH UHVWLWXLVFH LO QXPHUR GL HOHPHQWL GHOO
LQVLHPH
0(6,� ,QROWUH� DYHQGR GLFKLDUDWR 0(6, FRPH LQVLHPH RUGLQDWR� VX GL HVVR tH SRVVLELOH IDUH
WXWWD XQD VHULH GL RSHUD]LRQL� DOFXQH GHOOH TXDOL VRQR VWDWH XVDWH QHO nOH ORWVL]LQJ��PRG�
FKH VRQR

� ILUVW�0(6,� H ODVW�0(6,� FKH ULWRUQDQR LO SULPR H ULVSHWWLYDPHQWH O
XOWLPR HOHPHQWR
GHOO
LQVLHPH 0(6,�

� SUHY�W�0(6,� H QH[W�W�0(6,� FKH UHVWLWXLVFRQR O
HOHPHQWR GHOO
LQVLHPH 0(6, FKH SUH�
FHGH H ULVSHWWLYDPHQWH VHJXH �QHOO
RUGLQDPHQWR� O
HOHPHQWR W�

� QH[W�W�0(6,�Q� H SUHY�W�0(6,�Q� FKH GDQQR� ULVSHWWLYDPHQWH� O
Q�HVLPR HOHPHQWR LQ
0(6, GRSR H SULPD GL W�

� RUG�W�0(6,� FKH UHVWLWXLVFH OD SRVL]LRQH GHOO
HOHPHQWR W QHOO
LQVLHPH RUGLQDWR 0(6,�
4XLQGL VH O
LQVLHPH 0(6, IRVVH LO VHJXHQWH

VHW 0(6, � GLFHPEUH QRYHPEUH PDU]R IHEEUDLR OXJOLR JLXJQR DJRVWR�

��



� ILUVW�0(6,� GDUHEEH GLFHPEUH�
� ODVW�0(6,� GDUHEEH DJRVWR�
� QH[W�PDU]R�0(6,��� GDUHEEH OXJOLR�
� SUHY�PDU]R�0(6,��� GDUHEEH GLFHPEUH�
� RUG�IHEEUDLR�0(6,� GDUHEEH ��

&RQWLQXDQGR DG DQDOL]]DUH LO nOH GL PRGHOOR� QRWLDPPR FKH� QHOOD GHnQL]LRQH GHO SDUDPHWUR
FVWRF H GHOOD IXQ]LRQH RELHWWLYR� VL tH XVDWR LO FRVWUXWWR

0(6, GLII ^ODVW�0(6,�`

FKH UHVWLWXLVFH O
LQVLHPH GLmHUHQ]D WUD 0(6, HG LO VXR XOWLPR HOHPHQWR� 2OWUH DOOD GLmHUHQ]D�
GDWL GXH LQVLHPL $ H % tH SRVVLELOH IDUH LQ $03/ DOWUH RSHUD]LRQL FRPH

� $ XQLRQ % s LQVLHPH GHJOL HOHPHQWL FKH VWDQQR LQ $ R %�
� $ LQWHU % s LQVLHPH GHJOL HOHPHQWL FKH VWDQQR LQ $ H %�
� $ GLm % s LQVLHPH GHJOL HOHPHQWL FKH VWDQQR LQ $ H QRQ LQ %�
� $ V\PGLm % s LQVLHPH GHJOL HOHPHQWL FKH VWDQQR LQ $ R % PD QRQ LQ HQWUDPEL�

2UD VFULYLDPR XQ nOH GL GDWL SHU LO PRGHOOR FRQWHQXWR LQ ORWVL]LQJ��PRG�
ORWVL]LQJ��GDW

SDUDP �0(6,� GRP FSURG � 

IHEEUDLR ��� ���

PDU]R ��� ���

DSULOH ��� ���

PDJJLR ��� ���

JLXJQR ��� ���

OXJOLR ��� ���

DJRVWR ��� ���

VHWWHPEUH ��� ���

RWWREUH ��� ����

SDUDP PHVH3DUW � PDJJLR�

SDUDP� FVWRF � 

IHEEUDLR ��

PDU]R ��

DSULOH ��

PDJJLR ��

JLXJQR ��

OXJOLR ��

DJRVWR ��

VHWWHPEUH ���

1HO nOH GL GDWL SUHFHGHQWH� FL VHPEUD RSSRUWXQR PHWWHUH LQ HYLGHQ]D LO PRGR LQ FXL VRQR
VWDWL LQL]LDOL]]DWL O
LQVLHPH 0(6, H L YHWWRUL GRP H FSURG� ,QIDWWL� OD ORUR LQL]LDOL]]D]LRQH tH
VWDWD IDWWD FRQWHPSRUDQHDPHQWH LQ XQD XQLFD LVWUX]LRQH SDUDP� SLXWWRVWR FKH LQL]LDOL]]DUH
0(6, VHSDUDWDPHQWH QHO PRGR VHJXHQWH�

VHW 0(6, � IHEEUDLR� PDU]R� DSULOH� PDJJLR� JLXJQR�

OXJOLR� DJRVWR� VHWWHPEUH� RWWREUH�

(VHUFL]LR� &RPH ELVRJQD PRGLnFDUH LO PRGHOOR H�R L GDWL SHU WHQHU FRQWR GHO IDWWR FKH QRQ
VL YXROH SURGXUUH QLHQWH QHOO
XOWLPR PHVH" ,O YDORUH GHOO
RWWLPR VL PRGLnFD"

��



&RPH ELVRJQD LQYHFH PRGLnFDUH LO PRGHOOR H�R L GDWL SHU WHQHU FRQWR GHO IDWWR FKH QRQ VL
YXROH SURGXUUH QLHQWH QHO PHVH GL JLXJQR" ,O YDORUH GHOO
RWWLPR VL PRGLnFD"

2UD LQWURGXFLDPR QHO SUREOHPD XQD XOWHULRUH FRPSOLFD]LRQH H FLRtH VXSSRQLDPR FKH O
LQGXVWULD
IDEEULFKL QRQ XQ XQLFR SURGRWWR PD XQ FHUWR LQVLHPH GL SURGRWWL� ,QGLFKLDPR FRQ 352'

O
LQVLHPH GHL SURGRWWL� 6XSSRQLDPR LQROWUH FKH O
LQGXVWULD VRSSRUWL FRVWL GL SURGX]LRQH FKH�
ROWUH D GLSHQGHUH GDL PHVL� GLSHQGRQR DQFKH GDO SURGRWWR FRQVLGHUDWR H FKH VL YRJOLDQR
VRGGLVIDUH GRPDQGH GLSHQGHQWL� DQFKH TXHVWH� VLD GDL PHVL FKH GDO SURGRWWR� 3HU WHQHUH
FRQWR GL TXHVWH PRGLnFKH� GREELDPR DJJLRUQDUH LO nOH GHO PRGHOOR LQ PRGR GD RWWHQHUH LO
VHJXHQWH nOH ORWVL]LQJ��PRG�

ORWVL]LQJ��PRG

VHW 0(6, RUGHUHG�

VHW 352'�

SDUDP PHVH3DUW V\PEROLF LQ 0(6,�

YDU [^352'�0(6,` ! ��

YDU \^352'����FDUG�0(6,�` ! ��

SDUDP GRP^352'�0(6,`�

SDUDP FSURG^352'�0(6,`�

SDUDP FVWRF^0(6, GLII ^ODVW�0(6,�``�

PLQLPL]H FRVW�

�VXP^L LQ 0(6,`VXP^M LQ 352'`FSURG>M�L@
[>M�L@�

��VXP^L LQ 0(6, GLII ^ODVW�0(6,�``

FVWRF>L@
VXP^M LQ 352'`\>M�RUG�L�0(6,�@� �

V�W� EDODQFH^M LQ 352'�L LQ 0(6,`�

\>M�RUG�L�0(6,���@ � \>M�RUG�L�0(6,�@  GRP>M�L@ � [>M�L@�

V�W� LQL]LR^M LQ 352'`� \>M��@  ��

V�W� ILQH^M LQ 352'`� \>M�FDUG�0(6,�@  ��

V�W� YXRWR^M LQ 352'`� \>M�RUG�PHVH3DUW�0(6,�@  ��

8Q SRVVLELOH nOH GHL GDWL SHU LO SUHFHGHQWH PRGHOOR GRYUtD SHU WDQWR SUHYHGHUH JOL DVVHJQD�
PHQWL� ROWUH FKH SHU O
LQVLHPH 352'� DQFKH SHU OH PDWULFL GL SDUDPHWUL FSURG H GRP� FRPH QHO
VHJXHQWH nOH ORWVL]LQJ��GDW�

ORWVL]LQJ��GDW

VHW 0(6, � IHEEUDLR� PDU]R� DSULOH� PDJJLR� JLXJQR�

OXJOLR� DJRVWR� VHWWHPEUH� RWWREUH�

VHW 352' � QRUPDOH� OXVVR�

SDUDP PHVH3DUW � PDJJLR�

SDUDP GRP�WU�� QRUPDOH OXVVR � 

IHEEUDLR ��� ���

PDU]R ��� ���

DSULOH ��� ���

PDJJLR ��� ���

JLXJQR ��� ���

��



OXJOLR ��� ���

DJRVWR ��� ���

VHWWHPEUH ��� ���

RWWREUH ��� ����

SDUDP FSURG�WU�� QRUPDOH OXVVR � 

IHEEUDLR ��� ���

PDU]R ��� ���

DSULOH ��� ���

PDJJLR ��� ���

JLXJQR ��� ���

OXJOLR ��� ���

DJRVWR ��� ���

VHWWHPEUH ��� ���

RWWREUH ��� ����

SDUDP� FVWRF � 

IHEEUDLR ��

PDU]R ��

DSULOH ��

PDJJLR ��

JLXJQR ��

OXJOLR ��

DJRVWR ��

VHWWHPEUH ���

$QFKH TXL FL VHPEUD RSSRUWXQR GLVFXWHUH EUHYHPHQWH LO PRGR LQ FXL LQ XQ nOH GL GDWL YHQJRQR
DVVHJQDWL YDORUL DG XQ YHWWRUH R XQD PDWULFH� /D VLQWDVVL GL $03/ SUHYHGH� SHU DVVHJQDUH
YDORUL DG XQ YHWWRUH �S�HV� FVWRF�� OD VHJXHQWH LVWUX]LRQH�

SDUDP� FVWRF � IHEEUDLR �� PDU]R �� DSULOH �� PDJJLR ��

JLXJQR �� OXJOLR �� DJRVWR �� VHWWHPEUH ���

FKH SHUtR� RSSRUWXQDPHQWH LQGHQWDWD UHVWLWXLVFH OD EHQ SLtX OHJLELOH IRUPD

SDUDP� FVWRF � 

IHEEUDLR ��

PDU]R ��

DSULOH ��

PDJJLR ��

JLXJQR ��

OXJOLR ��

DJRVWR ��

VHWWHPEUH ���

3HU XQD PDWULFH� LQYHFH� LO GLVFRUVR tH OHJJHUPHQWH SLtX FRPSOLFDWR� ,QIDWWL O
LVWUX]LRQH VWDQ�
GDUG SHU DVVHJQDUH YDORUL S�HV� D FSURG VDUHEEH OD VHJXHQWH�

SDUDP� FSURG � QRUPDOH IHEEUDLR ��� QRUPDOH PDU]R ��� QRUPDOH DSULOH ���

QRUPDOH PDJJLR ��� ���� QRUPDOH RWWREUH ���

OXVVR IHEEUDLR ��� OXVVR PDU]R ��� OXVVR DSULOH ���

OXVVR PDJJLR ��� ���� OXVVR RWWREUH ����

��



FKH SUHYHGH GL VSHFLnFDUH WXWWH OH FRPSRQHQWL PHGLDQWH LQGLFD]LRQH GHO SULPR LQGLFH� VHFRQGR
LQGLFH H YDORUH� 4XHVWR PHWRGR SUHVHQWD GHJOL RYYL VYDQWDJJL� QRQ XOWLPR TXHOOR GL GRYHU
ULSHWHUH PROWH YROWH JOL VWHVVL LQGLFL� 3HU TXHVWR PRWLYR tH SUHYLVWD DQFKH OD SLtX FRQFLVD
QRWD]LRQH VHJXHQWH

SDUDP FSURG�WU�� QRUPDOH OXVVR � 

IHEEUDLR ��� ���

PDU]R ��� ���

DSULOH ��� ���

PDJJLR ��� ���

JLXJQR ��� ���

OXJOLR ��� ���

DJRVWR ��� ���

VHWWHPEUH ��� ���

RWWREUH ��� ����

�WU� VHUYH SHU LQGLFDUH FKH OD PDWULFH YHUUtD GDWD LQ IRUPD WUDVSRVWD� ,Q SUDWLFD� tH FRPH
VH OD PDWULFH YHQLVVH LQVHULWD SHU FRORQQH �R ULJKH QHO FDVR GHOOD WUDVSRVWD�� 3HU nQLUH�
GHVFULYLDPR EUHYHPHQWH LO FDVR LQ FXL VL GHEEDQR DVVHJQDUH GHL YDORUL DG XQ SDUDPHWUR FRQ
WUH R SLtX GLPHQVLRQL� 3HU QRQ DSSHVDQWLUH WURSSR OD VFULWWXUD� VXSSRQLDPR GL DYHUH XQ
SDUDPHWUR SLSSR D WUH GLPHQVLRQL FLRtH�

VHW ',0��

VHW ',0��

VHW ',0��

SDUDP SLSSR^',0��',0��',0�`�

H VXSSRQLDPR FKH L WUH LQVLHPL VLDQR GHnQLWL QHO nOH GHL GDWL FRPH

VHW ',0� � � � ��

VHW ',0� � $ % &�

VHW ',0� � $� %� &��

2OWUH DO PHWRGR WUDGL]LRQDOH GL DVVHJQDUH YDORUL DO SDUDPHWUR� RYYHUR� FRPH YLVWR QHO FDVR
GL PDWULFL D GXH GLPHQVLRQL

SDUDP� SLSSR � � $ $� � � $ %� � � $ &� �

� % $� � � % %� � � % &� �

��� ��� ���

� & $� � � & %� � � & &� ��

DQFKH TXL tH SUHYLVWD XQD QRWD]LRQH SLtX FRQFLVD� ,Q SUDWLFD TXHOOR FKH VL ID tH ?DmHWWDUH� LO
SDUDPHWUR LQ PDWULFL GL GLPHQVLRQH GXH H TXLQGL DVVHJQDUH YDORUL LQ PDQLHUD PROWR VLPLOH D
TXDQWR YLVWR SULPD� RYYHUR

SDUDP SLSSR� 

>��
�
@� $� %� &� � 

$ �� �� ��

% �� �� ��

& �� �� ��

>��
�
@� $� %� &� � 

$ �� �� ��

% �� �� ��

& �� �� ��

��



>��
�
@� $� %� &� � 

$ � � �

% � � �

& �� �� �� �

(VHUFL]LR� 0RGLnFDUH LO nOH ORWVL]LQJ��PRG SHU WHQHU FRQWR GHO IDWWR FKH�
� LO PDJD]]LQR KD XQD FDSDFLWtD OLPLWDWD SDUL D FDS�
� LO PDJD]]LQR KD XQD FDSDFLWtD OLPLWDWD H GLSHQGHQWH GDO PHVH�
� LO PDJD]]LQR KD XQD FDSDFLWtD OLPLWDWD H GLSHQGHQWH GDO SURGRWWR�
� LO PDJD]]LQR KD XQD FDSDFLWtD OLPLWDWD H GLSHQGHQWH VLD GDO SURGRWWR FKH GDO PHVH�

(VHUFL]LR� LO SUREOHPD GHOOD GLHWD�
6L FRQVLGHUL LO SUREOHPD GL YROHU VFHJOLHUH LQ FKH TXDQWLWtD DVVXPHUH FHUWL FLEL LQ PDQLHUD WDOH
GD VRGGLVIDUH� SHU DOFXQL QXWULHQWL �YLWDPLQH� EDVH� GHL UHTXLVLWL PLQLPL H QRQ VXSHUDQGR
GHL OLPLWL PDVVLPL� PLQLPL]]DQGR LO FRVWR FRPSOHVVLYR GHOOD GLHWD� 1HOOD WDEHOOD FKH VHJXH VL
ULSRUWDQR� SHU FLDVFXQ DOLPHQWR� LO FRVWR LQ HXUR H LO FRQWHQXWR SHUFHQWXDOH GHL QXWULHQWL GL
LQWHUHVVH�

DOLPHQWR FRVWR $ & %� %�
PDQ]R ���� �� �� �� ��
SROOR ���� � � �� ��
SHVFH ���� � �� �� ��
SURVFLXWWR ���� �� �� �� ��
SDVWD DO VXJR ���� �� �� �� ��
SROSHWWRQH ���� �� �� �� ��
SDVWD LQ ELDQFR ���� �� �� �� ��
WDFFKLQR ���� �� �� �� ��

/D GLHWD GHYH HVVHUH WDOH GD VRGGLVIDUH L UHTXLVLWL PDVVLPL H PLQLPL �LQ SHUFHQWXDOH� ULSRUWDWL
LQ WDEHOOD�

PD[ PLQ
$ %� & %�
�� �� �� ��

6FULYHUH LQ $03/ XQ nOH GL PRGHOOR HG XQ nOH GL GDWL FKH UDSSUHVHQWLQR FRUUHWWDPHQWH
LO SUREOHPD GHOOD GLHWD� 1HOOR VYROJHUH O
HVHUFL]LR� OR VWXGHQWH FHUFKL GL UHQGHUH LO PRGHOOR
TXDQWR SLtX SRVVLELOH JHQHUDOH H LQGLSHQGHQWH GDL GDWL GHO SUREOHPD�

��



� 5LFKLDPL VXOO
DVVHJQD]LRQH GL YDORUL DL 3DUDPHWUL

&L VHPEUD RSSRUWXQR ULFKLDPDUH EUHYHPHQWH LO PRGR LQ FXL LQ XQ nOH GL GDWL �FRQ HVWHQVLRQH
�GDW� YHQJRQR DVVHJQDWL YDORUL DG XQ YHWWRUH GL SDUDPHWUL DG XQD� GXH R SLtX GLPHQVLRQL�
3URFHGLDPR SHU JUDGL H� SHU FRPLQFLDUH� VXSSRQLDPR FKH QHO nOH GHO PRGHOOR VLDQR SUHVHQWL
OH LVWUX]LRQL

VHW ',0�

SDUDP YHWW^',0`�

FKH GLFKLDUDQR ',0 FRPH LQVLHPH H YHWW FRPH YHWWRUH GL SDUDPHWUL DG XQD GLPHQVLRQH
LQGLFL]]DWR VXJOL HOHPHQWL GL ',0� 3HU DVVHJQDUH YDORUL DO SDUDPHWUR YHWW� QHO nOH GHL GDWL� OD
VLQWDVVL GL $03/ SUHYHGH OD VHJXHQWH LVWUX]LRQH�

VHW ',0 � SLSSR SOXWR SDSHULQR WRSROLQR SDSHURJD SDSHURQH

FODUDEHOOD TXL TXR TXD

SDUDP� YHWW � SLSSR �� SOXWR �� SDSHULQR �� WRSROLQR ��

SDSHURJD �� SDSHURQH �� FODUDEHOOD �� TXL ��

TXR �� TXD ���

RYH� SHU PDJJLRUH FKLDUH]]D� DEELDPR ULSRUWDWR OD GHnQL]LRQH GHOO
LQVLHPH ',0� ,Q SUDWL�
FD� TXLQGL� SHU DVVHJQDUH YDORUL DG XQ SDUDPHWUR GREELDPR VSHFLnFDUH OH FRSSLH LQGLFH^
YDORUH �QHO FDVR PRQRGLPHQVLRQDOH�� /H SUHFHGHQWL LVWUX]LRQL� RSSRUWXQDPHQWH LQGHQWDWH�
UHVWLWXLVFRQR OD EHQ SLtX OHJLELOH IRUPD VHJXHQWH

SDUDP� YHWW � 

SLSSR ��

SOXWR ��

SDSHULQR ��

WRSROLQR ��

SDSHURJD ��

SDSHURQH ��

FODUDEHOOD ��

TXL ��

TXR ��

TXD ���

6H YROHVVLPR DVVHJQDUH YDORUL D GXH SDUDPHWUL GHnQLWL VXOOR VWHVVR LQVLHPH GL LQGLFL� ROWUH DO
ULSHWHUH GXH YROWH O
LVWUX]LRQH YLVWD SULPD� SRVVLDPR� LQ PDQLHUD SLtX FRPSDWWD� VFULYHUH

SDUDP� YHWW� YHWW� � 

SLSSR �� ��

SOXWR �� ��

SDSHULQR �� ��

WRSROLQR �� ��

SDSHURJD �� ��

SDSHURQH �� ��

FODUDEHOOD �� ��

TXL �� ��

TXR �� ��

TXD �� ���

LQ FXL� LQ SUDWLFD� ELVRJQD VSHFLnFDUH GHOOH WULSOH GL YDORUL� LQGLFH� YDORUH GD DVVHJQDUH D
YHWW�� YDORUH GD DVVHJQDUH D YHWW��
3HU XQD PDWULFH �SDUDPHWUR D GXH GLPHQVLRQL�� LQYHFH� LO GLVFRUVR tH OHJJHUPHQWH SLtX FRPSOL�
FDWR� ,QIDWWL O
LVWUX]LRQH VWDQGDUG SHU DVVHJQDUH YDORUL S�HV� D PDW GHnQLWR FRPH

��



VHW ',0��

VHW ',0��

SDUDP PDW^',0��',0�`�

VDUHEEH OD VHJXHQWH�

VHW ',0� � $ % &

VHW ',0� � SLSSR SOXWR SDSHULQR WRSROLQR SDSHURJD SDSHURQH

FODUDEHOOD DUFKLPHGH

SDUDP� PDW � $ SLSSR ��� $ SOXWR ��� $ SDSHULQR ���

$ WRSROLQR ��� ���� $ DUFKLPHQH ���

% SLSSR ��� ���� % DUFKLPHQH ���

& SLSSR ��� ���� & DUFKLPHGH ����

FKH SUHYHGH GL VSHFLnFDUH WXWWH OH FRPSRQHQWL PHGLDQWH LQGLFD]LRQH GHO SULPR LQGLFH� VHFRQGR
LQGLFH H YDORUH� 4XHVWR PHWRGR SUHVHQWD GHJOL RYYL VYDQWDJJL� QRQ XOWLPR TXHOOR GL GRYHU
ULSHWHUH PROWH YROWH JOL VWHVVL LQGLFL� 3HU TXHVWR PRWLYR tH SUHYLVWD DQFKH OD SLtX FRQFLVD
QRWD]LRQH VHJXHQWH

SDUDP FSURG�WU�� $ % & � 

SLSSR ��� ��� ���

SOXWR ��� ��� ���

SDSHULQR ��� ��� ���

WRSROLQR ��� ��� ���

SDSHURJD ��� ��� ���

SDSHURQH ��� ��� ���

FODUDEHOOD ��� ��� ���

DUFKLPHGH ��� ��� ��� �

�WU� VHUYH SHU LQGLFDUH FKH OD PDWULFH YHUUtD GDWD LQ IRUPD WUDVSRVWD �FRPH LQ TXHVWR FDVR�� ,Q
SUDWLFD� tH FRPH VH OD PDWULFH YHQLVVH LQVHULWD SHU FRORQQH �R ULJKH QHO FDVR GHOOD WUDVSRVWD��
3HU nQLUH� GHVFULYLDPR EUHYHPHQWH LO FDVR LQ FXL VL GHEEDQR DVVHJQDUH GHL YDORUL DG XQ
SDUDPHWUR FRQ WUH R SLtX GLPHQVLRQL� 3HU QRQ DSSHVDQWLUH WURSSR OD VFULWWXUD� VXSSRQLDPR
GL DYHUH XQ SDUDPHWUR HWDEHWD D WUH GLPHQVLRQL FLRtH�

VHW ',0��

VHW ',0��

VHW ',0��

SDUDP HWDEHWD^',0��',0��',0�`�

H VXSSRQLDPR FKH L WUH LQVLHPL VLDQR GHnQLWL QHO nOH GHL GDWL FRPH

VHW ',0� � � � ��

VHW ',0� � $ % &�

VHW ',0� � $� %� &��

2OWUH DO PHWRGR WUDGL]LRQDOH GL DVVHJQDUH YDORUL DO SDUDPHWUR� RYYHUR� FRPH YLVWR QHO FDVR
GL PDWULFL D GXH GLPHQVLRQL

SDUDP� HWDEHWD � � $ $� � � $ %� � � $ &� �

� % $� � � % %� � � % &� �

��� ��� ���

� & $� � � & %� � � & &� ��

DQFKH TXL tH SUHYLVWD XQD QRWD]LRQH SLtX FRQFLVD� ,Q SUDWLFD TXHOOR FKH VL ID tH ?DmHWWDUH� LO
SDUDPHWUR LQ PDWULFL GL GLPHQVLRQH GXH H TXLQGL DVVHJQDUH YDORUL LQ PDQLHUD PROWR VLPLOH D
TXDQWR YLVWR SULPD� RYYHUR

��



SDUDP HWDEHWD � 

>��
�
@� $� %� &� � 

$ � � �

% � � �

& �� �� ��

>��
�
@� $� %� &� � 

$ �� �� ��

% �� �� ��

& �� �� ��

>��
�
@� $� %� &� � 

$ � � �

% � � �

& � � � �

1RWLDPR FKH QHOOD VHFRQGD PRGDOLWtD GL DVVHJQDPHQWR GL YDORUL DO SDUDPHWUR HWDEHWD� QRQ
GREELDPR PHWWHUH LO VLPEROR � GRSR OD SDUROD FKLDYH SDUDP�

� (VHUFL]LR

8QD LQGXVWULD PHWDOPHFFDQLFD SURGXFH WUH WLSL GL DFFLDLR �QRUPDOH� LQR[� WHPSHUDWR� XWLOL]�
]DQGR TXDWWUR PDFFKLQH �0�� 0�� 0�� 0��� /H PDFFKLQH VRQR DWWLYH SHU RWWR RUH DO JLRUQR�
/D WDEHOOD FKH VHJXH ULSRUWD� SHU FLDVFXQD PDFFKLQD� LO WHPSR QHFHVVDULR �LQ RUH� SHU ODYRUDUH
XQD WRQQHOODWD GL DFFLDLR�

0� 0� 0� 0�
QRUPDOH ��� ��� ���� ����
LQR[ ��� ��� ��� ���
WHPSHUDWR ��� ��� ��� ���

6XSSRQHQGR LQnQH FKH WXWWR O
DFFLDLR SURGRWWR YLHQH DVVRUELWR GDO PHUFDWR IUXWWDQGR DO�
O
D]LHQGD L VHJXHQWL SURnWWL �LQ PLOLRQL GL OLUH SHU WRQQHOODWD�

QRUPDOH LQR[ WHPSHUDWR
SURnWWR �POQ ��WRQ�� � �� ��

6L VFULYD LQ $03/ XQ SUREOHPD GL 3/ FKH PDVVLPL]]L L SURnWWL JLRUQDOLHUL GHOO
LQGXVWULD�
&RPH SULPD FRVD GREELDPR RYYLDPHQWH LQGLYLGXDUH OH YDULDELOL GL GHFLVLRQH GHO SUREOHPD�
,QWURGXFLDPR OH VHJXHQWL YDULDELOL

[PS s WRQQHOODWH GL DFFLDLR GL WLSR S ODYRUDWH VXOOD PDFFKLQD P� RYH S YDULD LQ IQRUPDOH�
LQR[� WHPSHUDWRJ H P LQ I0�� 0�� 0�� 0�J�

,QGLFDQGR FRQ

WSURGPS LO WHPSR QHFHVVDULR SHU ODYRUDUH VXOOD PDFFKLQD P XQD WRQQHOODWD GL DFFLDLR GL
WLSR S�

WOLP LO WHPSR OLPLWH GL XWLOL]]R GHOOH PDFFKLQD �SDUL DG � RUH��
SUH]]RS LO SUH]]R GL XQD WRQQHOODWD GL DFFLDLR GL WLSR S

SRVVLDPR VFULYHUH OD VHJXHQWH IRUPXOD]LRQH PDWHPDWLFD GHO SUREOHPD LQ HVDPH�

��



PD[
;
S

SUH]]RS
;
P

[PS

;
S

WSURGPS[PS � WOLP SHU RJQL P

9HGLDPR VXELWR FRPH VFULYHUH LQ $03/� VHSDUDQGR LO PRGHOOR GDL GDWL� LO SUREOHPD DSSHQD
YLVWR� ,O nOH $03/ FRQWHQHQWH OD GHVFUL]LRQH GHO PRGHOOR tH LO VHJXHQWH

DFFLDLR�PRG

VHW 352'�

VHW 0$&&+,1(�

SDUDP WSURG^0$&&+,1(�352'`�

SDUDP WOLP�

SDUDP SUH]]R^352'`�

YDU [^0$&&+,1(�352'` ! ��

PD[LPL]H SURILW� VXP^S LQ 352'`SUH]]R>S@


VXP^P LQ 0$&&+,1(`[>P�S@�

V�W� WHPSR^P LQ 0$&&+,1(`�

VXP^S LQ 352'`WSURG>P�S@
[>P�S@ � WOLP�

2UD VFULYLDPR LO nOH GL GDWL SHU LO PRGHOOR FRQWHQXWR LQ DFFLDLR�PRG�
DFFLDLR�GDW

VHW 352' � QRUPDOH LQR[ WHPSHUDWR�

VHW 0$&&+,1( � 0� 0� 0� 0��

SDUDP� SUH]]R � 

QRUPDOH �

LQR[ ��

WHPSHUDWR �� �

SDUDP WOLP � ��

SDUDP WSURG � QRUPDOH LQR[ WHPSHUDWR � 

0� ��� ��� ���

0� ��� ��� ���

0� ���� ��� ���

0� ���� ��� ��� �

,O YDORUH GHOOD IXQ]LRQH RELHWWLYR DOO
RWWLPR tH LQ TXHVWR FDVR� ��������

3HU HYLWDUH L OXQJKL WHPSL GL DYYLR GHOOH PDFFKLQH� VXSSRQLDPR FKH O
LQGXVWULD GHFLGD GL IDUOH
ODYRUDUH �� RUH VX �� GLYLGHQGR OD JLRUQDWD �GL �� RUH� LQ WUH WXUQL ODYRUDWLYL� ����� ������
����� /D WDEHOOD VHJXHQWH ULSRUWD� SHU RJQL WXUQR GL ODYRUR H SHU RJQL PDFFKLQD LO WHPSR
QHFHVVDULR �LQ RUH� SHU ODYRUDUH XQD WRQQHOODWD GL DFFLDLR�

��



���� ����� ����
0� 0� 0� 0� 0� 0� 0� 0� 0� 0� 0� 0�

QRUPDOH ��� ��� ���� ���� ��� ��� ���� ���� ��� ��� ���� ����

LQR[ ��� ��� ��� ��� ���� ���� ���� ��� ���� ���� ���� ���

WHPSHUDWR ��� ��� ��� ��� ���� ��� ���� ���� ���� ��� ���� ����

7XWWDYLD� SHU TXHVWLRQL VLQGDFDOL� FLDVFXQD PDFFKLQD SXtR ODYRUDUH SHU XQ WHPSR OLPLWDWR H
GLSHQGHQWH GDO WXUQR GL ODYRUR� FRPH ULSRUWDWR QHOOD WDEHOOD FKH VHJXH�

���� ����� ����
0� � � �
0� � � �
0� � � �
0� � � �

(VHUFL]LR� &RPH ELVRJQD PRGLnFDUH L nOH GHO PRGHOOR H GHL GDWL SHU WHQHUH LQ FRQVLGHUD]LRQH
OH QXRYH VSHFLnFKH GHO SUREOHPD"

4XHVWD YROWD OH YDULDELOL GL GHFLVLRQH GHO SUREOHPD� FRPH SXUH L SDUDPHWUL WSURG H WOLP�
GHYRQR WHQHUH LQ FRQVLGHUD]LRQH L WXUQL GL ODYRUR� TXLQGL�

[WPS s WRQQHOODWH GL DFFLDLR GL WLSR S ODYRUDWH VXOOD PDFFKLQD P QHO WXUQR W� RYH S YDULD LQ
IQRUPDOH� LQR[� WHPSHUDWRJ� P LQ I0�� 0�� 0�� 0�J H W LQ I����� ������ ����J�

WSURGWPS LO WHPSR QHFHVVDULR SHU ODYRUDUH VXOOD PDFFKLQD P XQD WRQQHOODWD GL DFFLDLR GL
WLSR S QHO WXUQR W�

WOLPW
P LO WHPSR OLPLWH GL XWLOL]]R GHOOD PDFFKLQD P QHO WXUQR W

4XLQGL� YROHQGR VFULYHUH LQ $03/ LO SUREOHPD FRVtr PRGLnFDWR� GRYUHPPR VFULYHUH L GXH nOH
VHJXHQWL

DFFLDLR��PRG

VHW 7851,�

VHW 352'�

VHW 0$&&+,1(�

SDUDP WSURG^0$&&+,1(�7851,�352'`�

SDUDP WOLP^0$&&+,1(�7851,`�

SDUDP SUH]]R^352'`�

YDU [^0$&&+,1(�7851,�352'` ! ��

PD[LPL]H SURILW� VXP^S LQ 352'`SUH]]R>S@


VXP^P LQ 0$&&+,1(�W LQ 7851,`[>P�W�S@�

V�W� WHPSR^P LQ 0$&&+,1(�W LQ 7851,`�

VXP^S LQ 352'`WSURG>P�W�S@
[>P�W�S@ � WOLP>P�W@�

DFFLDLR��GDW

VHW 7851, � 
����
 
�����
 
����
�

VHW 352' � QRUPDOH LQR[ WHPSHUDWR�

VHW 0$&&+,1( � 0� 0� 0� 0��

SDUDP� SUH]]R � 
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QRUPDOH �

LQR[ ��

WHPSHUDWR �� �

SDUDP WOLP� 
����
 
�����
 
����
 � 
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SDUDP WSURG � 

>
�
����
�
@� QRUPDOH LQR[ WHPSHUDWR � 

0� ��� ��� ���

0� ��� ��� ���

0� ���� ��� ���

0� ���� ��� ���

>
�
�����
�
@� QRUPDOH LQR[ WHPSHUDWR � 

0� ��� ���� ����

0� ��� ���� ���

0� ���� ���� ����

0� ���� ��� ����

>
�
����
�
@� QRUPDOH LQR[ WHPSHUDWR � 

0� ��� ���� ����

0� ��� ���� ���

0� ���� ���� ����

0� ���� ��� ���� �

1HOO
XOWLPR nOH �DFFLDLR��GDW� SHU DVVHJQDUH YDORUL DO SDUDPHWUR D WUH GLPHQVLRQL �WSURG�
DEELDPR XVDWR OD VLQWDVVL YLVWD EUHYHPHQWH QHOOD SULPD VH]LRQH�

,O YDORUH GHOOD IXQ]LRQH RELHWWLYR DOO
RWWLPR tH LQ TXHVWR FDVR� ��������

(VHUFL]LR� 6XSSRQLDPR FKH SHU UDJLRQL GL PHUFDWR� VLDQR DVVHJQDWH GHOOH TXDQWLWtD PLQLPH
H PDVVLPH SHU FLDVFXQ SURGRWWR VHFRQGR OD VHJXHQWH WDEHOOD�

PLQ PD[
QRUPDOH ��� ���
LQR[ _ ��
WHPSHUDWR _ _

&RPH ELVRJQD PRGLnFDUH L nOH GHO PRGHOOR H�R GHL GDWL SHU WHQHU FRQWR GL TXHVWH VSHFLnFKH"
,O YDORUH GHOOD IXQ]LRQH RELHWWLYR DOO
RWWLPR VL PRGLnFD" �$LXWR� OD FRVWDQWH QXPHULFD � VL
LQGLFD� LQ $03/� FRQ OD SDUROD FKLDYH ,QILQLW\ �

8Q SRVVLELOH PRGR tH TXHOOR GL DJJLXQJHUH QHO nOH GHO PRGHOOR OH VHJXHQWL LVWUX]LRQL

SDUDP XOLP^352'`�

SDUDP OOLP^352'`�

�

�

V�W� XBOLP^S LQ 352'`� VXP^W LQ 7851,� P LQ 0$&&+,1(`[>P�W�S@ � XOLP>S@�

V�W� OBOLP^S LQ 352'`� VXP^W LQ 7851,� P LQ 0$&&+,1(`[>P�W�S@ ! OOLP>S@�

H QHO nOH GHL GDWL
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SDUDP� OOLP � 

QRUPDOH ���

LQR[ �,QILQLW\

WHPSHUDWR �,QILQLW\ �

SDUDP� XOLP � 

QRUPDOH ���

LQR[ ��

WHPSHUDWR �,QILQLW\ �

,O YDORUH GHOOD IXQ]LRQH RELHWWLYR DOO
RWWLPR GHYH HVVHUH� ��������
(VHUFL]LR� 6XSSRQLDPR RUD FKH SHU UDJLRQL GL PDQXWDQ]LRQH� OD PDFFKLQD 0� QRQ SRVVD
IXQ]LRQDUH QHO WXUQR ������ &RPH ELVRJQD PRGLnFDUH L nOH GHO PRGHOOR H GHL GDWL SHU WHQHUH LQ
FRQVLGHUD]LRQH OH QXRYH VSHFLnFKH GHO SUREOHPD" ,O YDORUH GHOOD IXQ]LRQH RELHWWLYR DOO
RWWLPR
VL PRGLnFD"

/H LVWUX]LRQL GD DJJLXQJHUH VRQR� QHO nOH DFFLDLR��PRG

SDUDP PSDUW V\PEROLF LQ 0$&&+,1(�

SDUDP WSDUW V\PEROLF LQ 7851,�

�

�

�

V�W� YLQF^S LQ 352'`� [>PSDUW�WSDUW�S@  ��

H QHO nOH DFFLDLR��GDW OH GHnQL]LRQL UHODWLYH DL GXH QXRYL SDUDPHWUL PSDUW H WSDUW

SDUDP PSDUW � 0��

SDUDP WSDUW � 
�����
�

2FFRUH VRWWROLQHDUH O
LPSRUWDQ]D GHOOH GHnQL]LRQL GHL SDUDPHWUL PSDUW H WSDUW QHO nOH GHL
GDWL� ,QIDWWL� UDSSUHVHQWDQGR GHJOL HOHPHQWL GHJOL LQVLHPL 0$&&+,1( H 7851, ULVSHWWLYDPHQWH�
QHOO
DVVHJQDPHQWR ELVRJQD IDUH DWWHQ]LRQH DG DVVHJQDUH ORUR GHL YDORUL FRQWHQXWL QHJOL LQVLHPL
0$&&+,1( H ULVSHWWLYDPHQWH 7851,� TXHVWR SHU QRQ JHQHUDUH HUURUL �GL VHPDQWLFD��

,O YDORUH GHOOD IXQ]LRQH RELHWWLYR DOO
RWWLPR GHYH HVVHUH� ��������

��



� 3URJUDPPD]LRQH ,QWHUD �D FXUD GL *� )DVDQR H *� /LX]]L�

&RPLQFLDPR TXHVWD VH]LRQH FRQ OD GHVFUL]LRQH GL XQ SUREOHPD QRWR FRQ LO QRPH GL 6HJUHJDWHG
6WRUDJH 3UREOHP� t( QHFHVVDULR LPPDJD]]LQDUH TXDWWUR PHUFL �0�� 0�� 0�� 0�� DOO
LQWHUQR
GL VHWWH VLORV �6�� 6�� 6�� 6�� 6�� 6�� 6��� ,Q RJQL VLOR SXtR WURYDUH SRVWR VROR XQ WLSR GL
PHUFH� 'L VHJXLWR VL ULSRUWD XQD WDEHOOD FKH ULDVVXPH�

� OH TXDQWLWtD �LQ WRQ�� GL PHUFH L�HVLPD �TL� GD LPPDJD]]LQDUH�

� LO FRVWR GL LPPDJD]]LQDPHQWR �FLM�� SHU RJQL WRQQHODWD GL PHUFH L�HVLPD� QHO VLOR M�HVLPR
LQ PLOLRQL GL OLUH�

� LO FRVWR nVVR �IM�� LQ PLOLRQL GL OLUH� DVVRFLDWR DOO
XWLOL]]R GHO VLOR M�HVLPR�

� OD FDSDFLWtD �VM�� LQ WRQQHOODWH� GHO M�HVLPR VLOR�

6� 6� 6� 6� 6� 6� 6� PL

0� � � � � � � � ��
0� � � � � � � � ��
0� � � � � � � � ��
0� � � � � � � � ��

&RVWL nVVL � � � � �� �� ��
&DSDFLWtD �� �� �� �� �� ��� ���

&RVWUXLUH XQ PRGHOOR GL SURJUDPPD]LRQH OLQHDUH PLVWD SHU OD PLQLPL]]D]LRQH GHL FRVWL
DVVRFLDWL DOO
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