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SL&�IUHTXHQWHP HQWH�GD�YDULDQWL�SDWRJHQHWLFKH�GRP LQDQWL�QHO�JHQH�&\ ILS�
LQVRUWH�GH�QRYR��,O�GRFXP HQWR�ä�SHQVDWR�SHU�VHUYLUH�GD�JXLGD�DO�~&\ ILS�

1HWZRUN•�H�DL�VXRL�FRP SRQHQWL�LQ�WXWWR�LO�P RQGR�QHO�GHILQLUH�OH�SULRULWÎ �UHODWLYH
DO�ILQDQ] LDP HQWR�H�DG�DOWUL�SRVVLELOL�WLSL�GL�VXSSRUWR�DOOD�ULFHUFD��FRQ�O•RELHWWLYR

GL�VYLOXSSDUH�VROX] LRQL�SHU�L�SD] LHQWL�DIIHWWL�GD�' ( ( � � �
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����5LSRVL] LRQDP HQWR�IDUP DFRORJLFR � �

����2 OLJRQXFOHRWLGL�DQWLVHQVR�DOOHOR�VHOHWWLYL� � �

����7UDWWDP HQWL�LQ�IDVH�GL�VWXGLR�SHU�WXWWH�OH�' ( ( � �

����6WXGL�FOLQLFL�SHU�OH�' ( ( � �

&RQFOXVLRQL � �
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,O�~&\ ILS� �1 HWZ RUN•�ä�VWDWR�FUHDWR�QHO�� � � � �SHU�DXP HQWDUH�OD
FRQVDSHYROH] ] D��VRVWHQHUH�L�EDP ELQL�H�OH�IDP LJOLH�FROSLWH�GD

' ( ( � � �H�ILQDQ] LDUH�OD�ULFHUFD�SHU�OR�VYLOXSSR�GL�SRVVLELOL
WUDWWDP HQWL��,O�~&\ ILS� �1 HWZ RUN•�KD�

&ROODERUDWR�FRQ�5$5( � ; �SHU�FUHDUH�XQ�SLDQR�GL�UDFFROWD�GDWL
GHL�SD] LHQWL�RQOLQH��IDFLOP HQWH�DFFHVVLELOH

$YYLDWR�OR�VYLOXSSR�GL�XQD�WHUDSLD�D�EDVH�GL�ROLJRQXFOHRWLGL
DQWLVHQVR��$62 ��P LUDWD�DOOD�YDULDQWH�$UJ� � &\ V�GHO�JHQH

&\ ILS�

2 WWHQXWR�ILQDQ] LDP HQWL�SHU�JHQHUDUH�XQ�P RGHOOR�P XULQR
FRQGL] LRQDWR�GHOOD�YDULDQWH�$UJ� � &\ V�GHO�JHQH�&\ ILS�

5LXQLWR�ULFHUFDWRUL�GL�WXWWR�LO�P RQGR��FRQ�EDFNJURXQG
VFLHQWLILFL�GLYHUVL��SHU�GLVFXWHUH�LQ�P HULWR�DOOD�ULFHUFD�VXO�JHQH

&\ ILS� �LQ�XQD�VHULH�GL�LQFRQWUL�YLUWXDOL�

Z Z Z �F\ ILS� QHWZ RUN�RUJ
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/H�SULRULWÎ �VWUDWHJLFKH
LQFOXGRQR�DQFKH�D] LRQL�GD

SDUWH�GHO�~&\ ILS� �1HWZRUN•�QRQ
VWUHWWDP HQWH�OHJDWH�DOOD

ULFHUFD��FRP H�LO�VXSSRUWR�DOOH
IDP LJOLH�DWWUDYHUVR�ULVRUVH�H

FRP XQLWÎ ��H�XQ�DXP HQWR�GHOOD
FRQVDSHYROH] ] D�FLUFD�OD�' ( ( � �

D�OLYHOOR�JOREDOH��

4XHVWD�P DSSD�GHOOD�VWUDWHJLD�GL�ULFHUFD�SUHVHQWD�LO�SLDQR
GHWWDJOLDWR�SHU�VRVWHQHUH�OR�VYLOXSSR�GL�WUDWWDP HQWL�SHU�OD

' ( ( � � �P LUDWL�DOOD�FDXVD�SULQFLSDOH�GHOOD�P DODWWLD��,�FROORTXL
FRQGRWWL�FRQ�ULFHUFDWRUL�H�IDP LJOLH�GHL�SD] LHQWL�KDQQR

VXJJHULWR�DWWLYLWÎ �RULHQWDWH�DOOR�VYLOXSSR�GL�SRVVLELOL�WHUDSLH�
7DOL�DWWLYLWÎ �YHUUDQQR�SUHVHQWDWH�FRP H�SRWHQ] LDOL�SURJUDP P L

FKH�LO�~&\ ILS� �1HWZRUN•�SRWUHEEH�VXSSRUWDUH�
/•LGHQWLILFD] LRQH�GL�XQD�FXUD�SHU�TXHVWD�P DODWWLD�QRQ�SX�
GHULYDUH�GD�XQ�VLQJROR�SURJHWWR�R�GD�XQ•XQLFD�RS] LRQH

WHUDSHXWLFD�

( OL��5HJQR�8 QLWR
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5LJXDUGDQWH�' ( ( � �

/ D�' ( ( � � �ä�XQD�UDUD�FRQGL] LRQH�JHQHWLFD�FKH�SURYRFD�FULVL
HSLOHWWLFKH�H�LP SHGLVFH�DL�EDP ELQL�GL�UDJJLXQJHUH�WDSSH

IRQGDP HQWDOL�GHOOR�VYLOXSSR��FRP H�FDP P LQDUH�H�SDUODUH��|
XQ�WLSR�GL�HQFHIDORSDWLD�HSLOHWWLFD�GHOOR�VYLOXSSR

�GHYHORSP HQWDO�HSLOHSWLF�HQFHSKDORSDWK\ ���XQD�IRUP D�JUDYH
GL�HSLOHVVLD�DFFRP SDJQDWD�GD�ULWDUGR�GHOOR�VYLOXSSR�HG

HQFHIDORSDWLD��8 QD�UHFHQWH�UHYLVLRQH�KD�ULOHYDWR�FKH�ROWUH
� � � �JHQL�GLYHUVL�VRQR�DVVRFLDWL�DOOH�' ( ( ��3RNH�HW�DO���� � � � ��

/ D�' ( ( � � �ä�FDXVDWD�GD�YDULDQWL�SDWRJHQHWLFKH�QHO�JHQH
&\ ILS� ��1 RQ�HVLVWH�DOFXQ�WUDWWDP HQWR�R�FXUD�SHU�TXHVWD

P DODWWLD�



3HU�JHQWLOH�FRQFHVVLRQH�GL�* HQH' [ ��GDWL�DJJLRUQDWL�D�IHEEUDLR�� � � � �



6IRQGR

5LJXDUGDQWH�&\ ILS�

&\ ILS� �ä�O•DEEUHYLD] LRQH�GL�&\ WRSODVP LF�)UDJLOH�; �0 HVVHQJHU
5LERQXFOHRSURWHLQ�� �,QWHUDFWLQJ�3URWHLQ�� ��,O�JHQH�ä�VWDWR�LGHQWLILFDWR

SHU�OD�SULP D�YROWD�QHO�� � � � �GD�ULFHUFDWRUL�FKH�VWXGLDYDQR�OD
VLQGURP H�GHOO•; �IUDJLOH��6FKHQFN�HW�DO���� � � � ���/ D�FDXVD�JHQHWLFD

GHOOD�VLQGURP H�GHOO•; �IUDJLOH�ä�XQ�JHQH�FKLDP DWR�)0 53��H�OD�SURWHLQD
&\ ILS� �DJLVFH�FRP H�SDUWQHU�GHOOD�)0 53��7XWWDYLD��WUDVFRUVHUR�DOWUL

QRYH�DQQL�SULP D�FKH�ELRFKLP LFL�FKH�VWXGLDYDQR�XQD�SURWHLQD
FKLDP DWD�DFWLQD�FKLDULVVHUR�XQ�XOWHULRUH�UXROR�GL�&\ ILS� ��&KHQ�HW�DO��
� � � � ���&\ ILS� ��FKH�VL�WURYD�SULQFLSDOP HQWH�QHL�QHXURQL�GHO�FHUYHOOR�
FRQWUROOD�LO�FRP SOHVVR�SURWHLFR�FKH�ULP RGHOOD�LO�FLWRVFKHOHWUR��XQD
UHWH�GL�~FDYL•�SURWHLFL�DOO•LQWHUQR�GHOOD�FHOOXOD��4 XDQGR�&\ ILS� �QRQ

IXQ] LRQD�FRUUHWWDP HQWH��TXHVWL�FDYL�YHQJRQR�GHSRVLWDWL�LQ�SXQWL�FKH
FDXVDQR�SUREOHP L�DL�QHXURQL��FRP SURP HWWHQGR�OR�VYLOXSSR�H�OD

IXQ] LRQH�FHUHEUDOH�
$G�RJJL��FOLQLFL�H�VFLHQ] LDWL�KDQQR�FRQIHUP DWR�FKH�� � �GLYHUVH�YDULDQWL
JHQHWLFKH�GL�&\ ILS� �VRQR�FROOHJDWH�DOOD�' ( ( � � ��FRQ�DOWUH�GXH�YDULDQWL
VRVSHWWDWH�GL�HVVHUH�DVVRFLDWH�DOOD�P DODWWLD��%HJHP DQQ�HW�DO���� � � � �
=Z HLHU�HW�DO���� � � � ��%HJHP DQQ��GDWL�QRQ�SXEEOLFDWL���4 XDVL�OD�P HWÎ

GHOOH�YDULDQWL�VL�FRQFHQWUD�VXOO•DUJLQLQD�� � ��XQ�DP P LQRDFLGR�FUXFLDOH
SHU�LO�FRQWUROOR�GHO�ULP RGHOODP HQWR�GHO�FLWRVFKHOHWUR��$QFKH�OD

P DJJLRU�SDUWH�GHOOH�DOWUH�YDULDQWL�VHP EUD�FRLQYROWD�LQ�TXHVWR�VWHVVR
SURFHVVR�GL�UHJROD] LRQH�GHO�FLWRVFKHOHWUR��/ D�P DJJLRU�SDUWH�GHL
SD] LHQWL�FRQ�' ( ( � � �SUHVHQWD�HSLOHVVLD��ULGRWWR�WRQR�P XVFRODUH�H
JUDYH�GLVDELOLWÎ �LQWHOOHWWLYD� ULWDUGR�GHOOR�VYLOXSSR��| �LQ�FRUVR�XQR

VWXGLR�FRP SOHWR�GL�VWRULD�QDWXUDOH�VX�� � �SD] LHQWL��%HJHP DQQ��GDWL
QRQ�SXEEOLFDWL��



,�P RGHOOL�GL�' ( ( � � �XWLOL] ] DELOL�SHU�LQGLYLGXDUH�H�WHVWDUH�SRWHQ] LDOL
WUDWWDP HQWL�LQFOXGRQR��WRSL�H�] HEUDILVK�FRQ�&\ ILS� �NQRFNRXW��XQ

JLULQR�LQ�FXL�O•P 51 $�&\ ILS� �$UJ� � &\ V�ä�VWDWR�LQWURGRWWR
WHP SRUDQHDP HQWH��H�XQ�WRSR�FRQ�XQD�P RGLILFD�JHQRP LFD�FKH

FRQYHUWH�XQR�GHL�GXH�DOOHOL�&\ ILS� �QHOOD�YDULDQWH�$UJ� � &\ V��,QROWUH�
FDP SLRQL�SURYHQLHQWL�GD�SD] LHQWL�VRQR�VWDWL�XWLOL] ] DWL�SHU�FUHDUH

OLQHH�FHOOXODUL�FKH�SRUWDQR�GLYHUVH�YDULDQWL�UHVSRQVDELOL�GHOOD
P DODWWLD�

6IRQGR

0 RGHOOL�GL�0 DODWWLD



~6WXGL�UHFHQWL�D�OLYHOOR�P ROHFRODUH��FHOOXODUH�H�VXL�P RGHOOL�DQLP DOL
VWDQQR�JUDGXDOP HQWH�FKLDUHQGR�L�P HFFDQLVP L�SDWRORJLFL�DOOD

EDVH�GHL�GLVWXUEL�GHOOR�VYLOXSSR�QHXURORJLFR�DVVRFLDWL�D�&<) ,3� �
7XWWDYLD��HVLVWRQR�DQFRUD�VLJQLILFDWLYH�ODFXQH�QHOOR�VYLOXSSR�GL

VWUDWHJLH�WHUDSHXWLFKH��LQGLFDQGR�OD�QHFHVVLWÎ �GL�XOWHULRUL
SURJUHVVL�H�GL�XQD�FROODERUD] LRQH�SL&�VWUHWWD�WUD�ULFHUFD�FOLQLFD�H

GL�EDVH�•�0 D�HW�DO���� � � �

,�WUDWWDP HQWL�LQ�VYLOXSSR�SHU�OD�' ( ( � � �VRQR�QHOOH�IDVL�LQL] LDOL��/ H
RS] LRQL�WHUDSHXWLFKH�LQFOXGRQR�OD�ULP R] LRQH�VHOHWWLYD�GHOO•P 51 $

SDWRJHQHWLFR�WUDP LWH�ROLJRQXFOHRWLGL�DQWLVHQVR��$62 ���OD
ULSURSRVL] LRQH�GL�IDUP DFL�JLÎ �DSSURYDWL�GDOOD�) ' $ �H�GD�DOWUL�HQWL

UHJRODWRUL��H�P ROHFROH�FKH�P RGXODQR�DOWUL�DVSHWWL�GHOOD�YLD
ELRORJLFD�FRP SURP HVVD�GDOOH�YDULDQWL�&\ ILS� �

6IRQGR

7UDWWDP HQWL�LQ�6YLOXSSR�



' HVFUL] LRQH�GHOOD�3DWRORJLD

$WWXDOP HQWH��L�SD] LHQWL�ULFHYRQR�OD�GLDJQRVL�GL�' ( ( � � �LQ�EDVH
DO�TXDGUR�FOLQLFR��FKH�LQFOXGH�FULVL�HSLOHWWLFKH�LQWUDWWDELOL�FRQ
HVRUGLR�HQWUR�L�SULP L�VHL�P HVL�GL�YLWD��ULWDUGR�GHOOR�VYLOXSSR
SVLFRP RWRULR��P LFURFHIDOLD��GLVP RUILVP L�IDFFLDOL�H�LSRWRQLD�

4 XHVWR�LQVLHP H�GL�VLQWRP L�YLHQH�WDOYROWD�FKLDP DWR�VLQGURP H�GL
2 KWDKDUD�R�VLQGURP H�GL�: HVW��6FKHIIHU�HW�DO���� � � � ���3RLFKÞ

TXHVWR�FOXVWHU�GL�VLQWRP L�LQGLFD�XQD�FDXVD�JHQHWLFD��L�SD] LHQWL
VRQR�VSHVVR�VRWWRSRVWL�D�VHTXHQ] LDP HQWR�GHOO
LQWHUR�JHQRP D
�: * 6��R�D�VHTXHQ] LDP HQWR�GHOO
LQWHUR�HVRP D��: ( 6���&RQ�ROWUH
� � � �JHQL�GLYHUVL�FKH�SRVVRQR�SRWHQ] LDOP HQWH�SRUWDUH�D�XQD

' ( ( ��LQGLYLGXDUH�O
HVDWWD�FDXVD�JHQHWLFD�SHU�FLDVFXQ�SD] LHQWH
ä�XQ�SURFHVVR�P HWLFRORVR�



,O�WHUP LQH�' ( ( �ä�VWDWR�LQWURGRWWR�QHO�� � � � �SHU�GLIIHUHQ] LDUH�OH
VLQGURP L�HSLOHWWLFKH�LQ�FXL�OH�FULVL�VRQR�OD�FDXVD�GHO�ULWDUGR
GHOOR�VYLOXSSR�GD�TXHOOH�LQ�FXL�LO�ULWDUGR�GHOOR�VYLOXSSR�ä�XQ
VLQWRP R�GHOOD�P DODWWLD�LQGLSHQGHQWH��* LÎ �DOORUD�HUD�FKLDUR
FKH�OD�P DJJLRU�SDUWH�GHOOH�VLQGURP L�' ( ( �HUDQR�FDXVDWH�GD

YDULDQWL�JHQHWLFKH��/ D�IRUP D�GL�' ( ( �SL&�FRP XQH�ä�OD�VLQGURP H
GL�' UDYHW��/ H�' ( ( �VRQR�GLVWXUEL�QHXURORJLFL�FRP SOHVVL�H��GL

FRQVHJXHQ] D��VRQR�GLIILFLOL�GD�GLDJQRVWLFDUH��6SHVVR�OD
GLDJQRVL�H�O
LGHQWLILFD] LRQH�GHOOD�FDXVD�JHQHWLFD�QRQ�SRUWDQR

D�XQ�SLDQR�GL�WUDWWDP HQWR�HIILFDFH��P D�SRLFKÞ�DOFXQH
VLQGURP L�' ( ( �VRQR�WUDWWDELOL�FRQ�IDUP DFL��FKLUXUJLD�R

FDP ELDP HQWL�GLHWHWLFL��ä�LP SRUWDQWH�VWDELOLUH�OD�FDXVD
JHQHWLFD�LO�SULP D�SRVVLELOH��6DP DQWD�HW�DO���� � � � ��

/ D�' ( ( � � �ä�XQ�VRWWRJUXSSR�P ROWR�UDUR�GL�' ( ( ��,Q�XQR�VWXGLR
HSLGHP LRORJLFR�FRQGRWWR�LQ�6FR] LD�QHO�� � � � ��O
LQFLGHQ] D�GL

' ( ( �HUD�GL�FLUFD�� �VX�� � � � �EDP ELQL�QDWL��6\ P RQGV�HW�DO���� � � � ��
/ D�' ( ( �SL&�FRP XQH��OD�VLQGURP H�GL�' UDYHW��FRVWLWXLVFH�FLUFD�LO
� �� � �GHL�FDVL�GL�' ( ( �LQ�TXHOOR�VWXGLR��| �P ROWR�GLIILFLOH�VWLP DUH

O
LQFLGHQ] D�GL�XQD�P DODWWLD�UDUD�FRP H�OD�' ( ( � � ��/ 
XOWLP R
UDSSRUWR�VXOOD�VWRULD�QDWXUDOH�GL�$QDLV�%HJHP DQQ�LQ�6YL] ] HUD

LGHQWLILFD�� � �SD] LHQWL�FRQ�' ( ( � � �FKH�VRQR�VWDWL�ULSRUWDWL�LQ
OHWWHUDWXUD�R�LGHQWLILFDWL�GLUHWWDP HQWH�QHOOD�SUDWLFD�FOLQLFD

GHOOD�' RWW�VVD�%HJHP DQQ��&RQ�O
DGR] LRQH�LQFRP SOHWD�GHL�WHVW
JHQHWLFL�D�OLYHOOR�P RQGLDOH��ä�SUREDELOH�FKH�HVLVWDQR�SL&�FDVL�

P D�QRQ�VLDQR�GLDJQRVWLFDWL�

' HVFUL] LRQH�GHOOD�3DWRORJLD



$�P ROWH�P DODWWLH�UDUH�YHQJRQR�DWWULEXLWL�QRP L�P XOWLSOL�SRLFKÞ�GLYHUVL
P HGLFL�GHVFULYRQR�LQ�P RGR�LQGLSHQGHQWH�TXDGUL�VLQWRP DWLFL�FRUUHODWL

R��VSHVVR��LGHQWLFL��4 XHVWH�VLQGURP L�VRQR�GLIIHUHQ] LDWH�O
XQD
GDOO
DOWUD�LQ�EDVH�DO�WLSR�GL�FULVL��DOO
HWÎ �GL�LQVRUJHQ] D�H�DOOD

SURJUHVVLRQH�GHL�VLQWRP L��1 HOO
HUD�GHL�WHVW�JHQHWLFL��ä�HP HUVR�XQ
QXRYR�VLVWHP D�GL�GHQRP LQD] LRQH�H�FODVVLILFD] LRQH��LQ�FXL�D�FLDVFXQD

FDXVD�JHQHWLFD�GHOOD�P DODWWLD�YLHQH�DVVHJQDWR�XQ�LGHQWLILFDWRUH
XQLYRFR��FRP H�' ( ( � � �SHU�L�SD] LHQWL�FRQ�YDULDQWL�&\ ILS� ��$VVHJQDUH
DOOD�VLQGURP H�XQ�QRP H�FRP H�: HVW�R�2 KWDKDUD�SX� �GDUH�DL�P HGLFL

XQ�TXDGUR�JHQHUDOH�GHL�VLQWRP L�GHO�SD] LHQWH�H�VXJJHULUH�UHJLP L
WHUDSHXWLFL��&RQRVFHUH�OD�SUHFLVD�FDXVD�JHQHWLFD�SRWUHEEH�QRQ

SRUWDUH�D�XQD�P DJJLRUH�FRP SUHQVLRQH�GHL�VLQWRP L�R�D�SHUFRUVL�GL
WUDWWDP HQWR�GLYHUVL�QHO�EUHYH�WHUP LQH��P D�SRWUHEEH�VXJJHULUH�XQ

SLDQR�D�OXQJR�WHUP LQH�SHU�OR�VYLOXSSR�GL�IDUP DFL��3HUWDQWR�
SRVVLDP R�DQFRUD�XWLOL] ] DUH�LO�QRP H�GL�XQ�P HGLFR�FKH�KD�GHVFULWWR�XQ

LQVLHP H�GL�VLQWRP L�P ROWR�SULP D�GHOO
HUD�GHOOD�P RGHUQD�JHQHWLFD��LO
' RWW��: HVW�GHVFULVVH�OD�VLQGURP H�FKH�SRUWD�LO�VXR�QRP H�QHO�� � � � �

FRP H�DEEUHYLD] LRQH�SHU�XQD�VLQGURP H�FRP SOHVVD�H�YDULDELOH�



7XWWL�L�SD] LHQWL�DIIHWWL�GD�' ( ( � � �P DQLIHVWDQR�GLVDELOLWÎ �LQWHOOHWWLYD�H
ULWDUGR�GHOOR�VYLOXSSR��/ D�P DJJLRU�SDUWH�SUHVHQWD�DQFKH�HSLOHVVLD�
FRQVLVWHQWH�LQ�GLYHUVL�WLSL�GL�FULVL��LQFOXVH�FULVL�WRQLFKH��P LRFORQLFKH�
WRQLFR� FORQLFKH��DVVHQ] H�H�VSDVP L�HSLOHWWLFL��H�DQRP DOLH�QHL�WHVW�GL

ULVRQDQ] D�P DJQHWLFD��50 ��HG�HOHWWURHQFHIDORJUDP P D��( ( * ���/ D
P DJJLRU�SDUWH�GHL�SD] LHQWL�P RVWUD�LSRWRQLD��GHEROH] ] D�P XVFRODUH��H

FLUFD�OD�P HWÎ �SUHVHQWD�XQD�GLP HQVLRQH�GHOOD�WHVWD�LQIHULRUH�DOOD
QRUP D�SHU�O
HWÎ �H�LO�SHVR��P LFURFHIDOLD���0 ROWL�SD] LHQWL�P DQLIHVWDQR

DQFKH�SUREOHP L�YLVLYL��DWURILD�RWWLFD��FRP SURP LVVLRQH�YLVLYD�FRUWLFDOH�R
VWUDELVP R���GLIILFROWÎ �QHOO
DOLP HQWD] LRQH�H�SUREOHP L�FRP SRUWDP HQWDOL

VLP LOL�DO�GLVWXUER�GHOOR�VSHWWUR�DXWLVWLFR��%HJHP DQQ�HW�DO���� � � � ���,Q
DOFXQL�SD] LHQWL�ä�VWDWD�ULVFRQWUDWD�XQD�FDUHQ] D�GHO�QRUP DOH

FRP SOHP HQWR�GL�QHXWURILOL�QHO�VDQJXH��6HEEHQH�O
LQFLGHQ] D�ULSRUWDWD
GL�TXHVWD�QHXWURSHQLD�VLD�EDVVD��QRQ�VL�WUDWWD�GL�XQ�HVDP H�FKH
YHUUHEEH�QRUP DOP HQWH�ULFKLHVWR�LQ�XQ�Z RUN� XS�SHU�XQ�SD] LHQWH

HSLOHWWLFR��| �TXLQGL�SRVVLELOH�FKH�OH�YDULDQWL�&\ ILS� �LQIOXHQ] LQR�DQFKH
OD�SURGX] LRQH�R�OD�VRSUDYYLYHQ] D�GHL�QHXWURILOL�H�SRVVDQR��GL

FRQVHJXHQ] D��FRP SURP HWWHUH�OD�ULVSRVWD�GHO�SD] LHQWH�DOOH�LQIH] LRQL�

6HJQL�H�VLQWRP L�



,VDEHOOD�H�OD�VXD�IDP LJOLD�
%UDVLOH

,VDEHOOD�H�OD�VXD�IDP LJOLD�
%UDVLOH

� 5LSRQLDP R�OH�QRVWUH�VSHUDQ] H�QHOOD�VFLHQ] D
DIILQFKÞ�SRVVD�P LJOLRUDUH�VLJQLILFDWLYDP HQWH�OD

TXDOLWÎ �GHOOD�YLWD�GL�,VDEHOOD��VRSUDWWXWWR�SHU
TXDQWR�ULJXDUGD�OD�VXD�FDSDFLWÎ �GL�FRP XQLFDUH��

� �/ D�P DP P D�GL�,VDEHOOD



$OFXQL�SD] LHQWL�FRQ�' ( ( � � �VRQR�VWDWL�WUDWWDWL�FRQ�VXFFHVVR�FRQ
IDUP DFL�DQWLFRQYXOVLYDQWL��FRP H�HVDP LQDWR�LQ�6TXLUH��� � � � ��* OL

DXWRUL�P HQ] LRQDQR�O
HIILFDFLD�GHOO
DFLGR�YDOSURLFR�H�GHOOD
ODFRVDP LGH��P D�L�IDUP DFL�DQWLFRQYXOVLYDQWL�ULSRUWDWL�QHL�FDVL

FOLQLFL�YDULDQR�QRWHYROP HQWH��$�YROWH�L�FDUHJLYHU�SRVVRQR
DVVXP HUVL�OD�UHVSRQVDELOLWÎ �GL�VFHJOLHUH�XQ�UHJLP H�GL

WUDWWDP HQWR�HIILFDFH�DOO
LQWHUQR�GL�XQD�VHULH�GL�IDUP DFL�H
GRVDJJL�IRUQLWL�GDL�ORUR�P HGLFL��,QFRUDJJLDUH�L�FOLQLFL�D

FRQGLYLGHUH�OH�ORUR�HVSHULHQ] H�QHO�WUDWWDP HQWR�GHL�SD] LHQWL�FRQ
' ( ( � � �SRWUHEEH�DEEUHYLDUH�LO�WHP SR�QHFHVVDULR�SHU�RWWLP L] ] DUH
LO�WUDWWDP HQWR�SHU�L�SD] LHQWL�IXWXUL��/ D�ULFHUFD�VXL�WRSL�H�OH�SURYH
DQHGGRWLFKH�VXL�SD] LHQWL�VROOHYDQR�OD�SRVVLELOLWÎ �FKH�O
DWWLYLWÎ
FRQYXOVLYD�SRVVD�DWWHQXDUVL�DOFXQL�DQQL�GRSR�OD�QDVFLWD��P D

ULFRP SDULUH�SL&�WDUGL�QHOOD�YLWD�

,�VLQWRP L�QRQ�FRQYXOVLYL�GHOOD�' ( ( � � ��FRP H�TXHOOL�GL�DOWUH�' ( ( �
VRQR�GLIILFLOL�GD�FDUDWWHUL] ] DUH�H�KDQQR�SRFKH�RS] LRQL�GL
WUDWWDP HQWR��,�FDUHJLYHU�H�L�JHQLWRUL�GHL�SD] LHQWL�FRQ�' ( (

LQGLFDQR�OD�FRP XQLFD] LRQH�H�OD�IXQ] LRQH�P RWRULD�JURVVRODQD
FRP H�OH�ORUR�SULQFLSDOL�SULRULWÎ �SHU�L�WUDWWDP HQWL��+HFNHU�HW�DO��
� � � � ���,�JHQLWRUL�GL�SD] LHQWL�FRQ�' ( ( � � �KDQQR�HVSUHVVR�FKH�

VHEEHQH�OH�FULVL�VLDQR�O
RELHWWLYR�SULQFLSDOH�GHOOH�YLVLWH�P HGLFKH
H�GHJOL�LQWHUYHQWL�TXRWLGLDQL��L�VLQWRP L�QRQ�FRQYXOVLYL��LQFOXVL�L
SUREOHP L�GL�VRQQR��VRQR�DOWUHWWDQWR�VH�QRQ�SL&�SUHRFFXSDQWL�

2 S] LRQL�7HUDSHXWLFKH�



3DQRUDP D�GHOOD�ULFHUFD

/ D�ULFHUFD�VXOOD�IXQ] LRQH�GHO�&\ ILS� �ä�LQL] LDWD�QHO
� � � � ��TXDQGR�LO�JHQH�IX�FKLDP DWR�SHU�OD�SULP D
YROWD�3,5� � � ��6DOOHU�HW�DO���� � � � ���| �VWDWR�VROR�QHO
� � � � �FKH�L�FOLQLFL�LQ�* LDSSRQH�KDQQR�FROOHJDWR

TXDWWUR�FDVL�GL�' ( ( �D�YDULDQWL�QHOO
$UJLQLQD�� � �GL
&\ ILS� ��1 DNDVKLP D�HW�DO���� � � � ���6HEEHQH�LO�QXP HUR
GL�ODERUDWRUL�FKH�VWXGLDQR�&\ ILS� �H�' ( ( � � �ULP DQJD

HVLJXR��O
LQWHUHVVH�VFLHQWLILFR�SHU�GLYHUVL�DVSHWWL
GHOOD�IXQ] LRQH�GL�&\ ILS� �KD�SRUWDWR�D�SURJUHVVL

VLJQLILFDWLYL�QHOOD�QRVWUD�FRP SUHQVLRQH�GHOOH�FDXVH
GHOOD�SDWRORJLD�



&\ ILS�
5LFHUFD

* HQLWRUL�GL�XQ�EDP ELQR
FRQ�HQFHIDORSDWLD

HSLOHWWLFD�LQ�FHUFD�GL
ULVSRVWH�QHOOD�VFLHQ] D�GL

ODERUDWRULR

8 Q
LQGDJLQH�VXOOD
FDXVD�GHOOD�VLQGURP H

GHOO
; �IUDJLOH

8 QR�VWXGLR�SHU�WURYDUH
OD�UDJLRQH�SHU�FXL�GXH
FHSSL�GL�WRSL�FRUUHODWL
ULVSRQGRQR�LQ�P RGR
GLYHUVR�DOOD�FRFDLQD

8 QD�GLVVH] LRQH
P ROHFRODUH�GHL

FRP SRQHQWL�GL�XQ
FRP SOHVVR�SURWHLFR�FKH
FRQWUROOD�LO�P RYLP HQWR�H

OD�IRUP D�FHOOXODUH

8 QD�ULFHUFD�GL�JHQL
FKH�FRQWUROODQR�OD

ULVSRVWD�GHOOH�ODUYH�GL
SHVFH�DL�UXP RUL�IRUWL



* OL�VFLHQ] LDWL�LQWUDSUHQGRQR�XQ
DUHD�GL�VWXGLR�SHU�P ROWH
UDJLRQL��$OFXQL�VRQR�JXLGDWL�YHUVR�XQ�SDUWLFRODUH�SURJHWWR

GL�ULFHUFD�GDL�ORUR�P HQWRU�GL�FDUULHUD��$OWUL�ULP DQJRQR
LQFXULRVLWL�GD�XQ�UDSSRUWR�VFLHQWLILFR�H�DYYLDQR�XQD�QXRYD

OLQHD�GL�LQGDJLQH��7DOYROWD��SD] LHQWL�R�L�ORUR�FDUHJLYHU
ULFKLHGRQR�D�XQ�ULFHUFDWRUH�GL�LQGDJDUH�VXOOD�ORUR�P DODWWLD�

LQQHVFDQGR�XQ�LQWHUHVVH�FKH�GXUD�XQD�YLWD�LQWHUD�SHU�OD
VFRSHUWD�GL�WUDWWDP HQWL��$L�SULQFLSDOL�ULFHUFDWRUL�VX�&\ ILS� �ä

VWDWR�FKLHVWR�FRVD�OL�DEELD�VSLQWL�D�LQWHUHVVDUVL�D
TXHVW
DUHD�GHOOD�ELRORJLD��/H�ORUR�ULVSRVWH�VRQR�VWDWH�YDULH�
P D�WXWWH�KDQQR�SRUWDWR�D�FRQWULEXWL�VLJQLILFDWLYL�QHO�FDP SR�

,Q�FKH�P RGR�JOL�VFLHQ] LDWL�DUULYDQR�D�LQWHUHVVDUVL
DOOR�VWXGLR�GL�&\ ILS� �H�' (( � � "

,Q�RQRUH�GHOOD�P HP RULD�GL
0 DUFHOOXV��6WDWL�8 QLWL



3DQRUDP D�GHOOD�ULFHUFD

&DVL�&OLQLFL

3HU�XQD�P DODWWLD�XOWUD�UDUD��RJQL�SD] LHQWH�GHVFULWWR�DOOD
FRP XQLWÎ �VFLHQWLILFD�DJJLXQJH�GDWL�VLJQLILFDWLYL�DOOD�QRVWUD
FRP SUHQVLRQH�GHOOD�SDWRORJLD��,�FOLQLFL�FKH�VFRSURQR�XQD

GLDJQRVL�JHQHWLFD�GL�' ( ( �VROLWDP HQWH�ULSRUWDQR�WDOH�ULVXOWDWR
LQ�XQ�DUWLFROR�VFLHQWLILFR�FKLDP DWR�VWXGLR�FOLQLFR��$G�RJJL�

VRQR�VWDWL�SXEEOLFDWL�� �UDSSRUWL�GL�VWXGL�FOLQLFL�LQ�OHWWHUDWXUD�
LQFOXVL�GXH�UDSSRUWL�SL&�DP SL�FKH�FRP SLODQR�L�SUHFHGHQWL�FDVL

FOLQLFL��FKLDP DWL�VWRULH�QDWXUDOL�UHWURVSHWWLYH��$P DWR�HW�DO��
� � � � ��$ULVDND�HW�DO���� � � � ��%HJHP DQQ�HW�DO���� � � � ��' D�6LOYD
&DUGRVR�HW�DO���� � � � ��1DNDVKLP D�HW�DO���� � � � ��3HQJ�HW�DO��

� � � � ��6DORNLYL�HW�DO���� � � � ��=KRQJ�HW�DO���� � � � ��=ZHLHU�HW�DO��
� � � � ����4XHVWL�UDSSRUWL�FRQIURQWDQR�OH�FDUDWWHULVWLFKH�FOLQLFKH

GL�FLDVFXQ�SD] LHQWH��FRVó�FRP H�OD�FDXVD�JHQHWLFD�GHOOD
P DODWWLD��OD�VSHFLILFD�YDULDQWH�SDWRJHQD�LQ�&\ ILS� ���,�GDWL

ULVXOWDQWL�FRQVHQWRQR�XQD�FRUUHOD] LRQH�JHQRWLSR� IHQRWLSR�
RYYHUR�XQ�UDJJUXSSDP HQWR�GL�SD] LHQWL�LQ�EDVH�DO�GHFRUVR
GHOOD�ORUR�P DODWWLD�H�DOOD�ORUR�VSHFLILFD�P XWD] LRQH��&RQ�XQ

FDP SLRQH�GL�GDWL�P ROWR�OLP LWDWR��TXHVWD�FRUUHOD] LRQH
JHQRWLSR� IHQRWLSR�ä�LP SHUIHWWD��$�TXHVWR�SXQWR�ä�LP SRVVLELOH

SUHYHGHUH�LO�GHFRUVR�FOLQLFR�FKH�XQ�SD] LHQWH�SRWUHEEH
P DQLIHVWDUH�LQ�EDVH�DOOD�VXD�YDULDQWH�SDWRJHQD��7XWWDYLD�
ILQRUD�VHP EUD�FKH�OH�YDULDQWL�QHOOD�SRVL] LRQH�� � �SRUWLQR�D

VLQWRP L�SL&�JUDYL�ULVSHWWR�DOOH�YDULDQWL�LQ�DOWUH�SDUWL�GHO�JHQH�



3DQRUDP D�GHOOD�ULFHUFD

* XDGDJQR�R�3HUGLWD�GL�)XQ] LRQH"

3HU�VYLOXSSDUH�XQ�WUDWWDP HQWR�HIILFDFH�SHU�OD�' ( ( � � �ä�LP SRUWDQWH
GHWHUP LQDUH�VH�OD�P DODWWLD�VLD�FDXVDWD�GD�XQ�� JXDGDJQR�GL

IXQ] LRQH� �R�GD�XQD�� SHUGLWD�GL�IXQ] LRQH� �GL�&\ ILS� ��8 Q�JHQH�FKH�ä
� SHUGXWR� �R�P XWDWR�LQ�P RGR�WDOH�GD�QRQ�VLQWHWL] ] DUH�DOFXQD

SURWHLQD�IXQ] LRQDOH��SHUGLWD�GL�IXQ] LRQH��SRWUHEEH�HVVHUH�WUDWWDWR
P HGLDQWH�OD�VRVWLWX] LRQH�JHQLFD��7XWWDYLD��TXDQGR�XQ�JHQH

DFTXLVLVFH�XQD�IXQ] LRQH�R�DVVXP H�XQ�UXROR�GLYHUVR�H�GDQQRVR
QHOOD�FHOOXOD�D�FDXVD�GL�XQ�FDP ELDP HQWR�QHOOD�VHTXHQ] D

DP P LQRDFLGLFD��JXDGDJQR�GL�IXQ] LRQH���ULGXUUH�OD�TXDQWLWÎ �GHOOD
SURWHLQD�GDQQRVD�VDUHEEH�XQ�WUDWWDP HQWR�HIILFDFH�

8 Q
LQIRUP D] LRQH�LP SRUWDQWH�XWLOL] ] DWD�SHU�GHWHUP LQDUH�VH�OH
YDULDQWL�SDWRJHQH�GL�&\ ILS� �UDSSUHVHQWLQR�XQ�JXDGDJQR�R�XQD

SHUGLWD�GL�IXQ] LRQH�ä�OD�FRUUHOD] LRQH�JHQRWLSR� IHQRWLSR��6H
HVLVWHVVHUR�SD] LHQWL�SRUWDWRUL�GL�XQD�SHUGLWD�FRP SOHWD�GHO�JHQH�
XQD�YDULDQWH�QXOOD��DOORUD�VDUHEEH�SRVVLELOH�XQ�P HFFDQLVP R�GL
SHUGLWD�GL�IXQ] LRQH��7XWWDYLD��QHOOD�SDQRUDP LFD�SL&�UHFHQWH�GHL

FDVL�FOLQLFL��OD�' RWW�VVD�$QDLV�%HJHP DQQ�KD�ULVFRQWUDWR�FKH�WXWWL�L
FDVL�FOLQLFL�GHVFULWWL�GL�SD] LHQWL�LQ�FXL�OD�FDXVD�JHQHWLFD�ä

FRQIHUP DWD�SUHVHQWDQR�SLFFROH�P RGLILFKH�QHO�JHQH�FKH�QRQ
ULVXOWHUHEEHUR�LQ�XQD�YDULDQWH�QXOOD��3HUWDQWR��GDWH�OH

LQIRUP D] LRQL�GLVSRQLELOL�ILQR�DG�RJJL��ä�P ROWR�SUREDELOH�FKH�LO
P HFFDQLVP R�DOOD�EDVH�GHOOD�' ( ( � � �VLD�LO�JXDGDJQR�GL�IXQ] LRQH�GL
&\ ILS� ��&L�VRQR�DOWUL�P RGL�SHU�GHWHUP LQDUH�VH�LO�P HFFDQLVP R�GHOOD
' ( ( � � �VLD�XQ�JXDGDJQR�R�XQD�SHUGLWD�GL�IXQ] LRQH��FKH�VDUDQQR

GLVFXVVL�GL�VHJXLWR�



,O�1 HWZ RUN�&\ ILS� �KD�VWUHWWR�XQD�SDUWQHUVKLS�FRQ�5$5( � ; �SHU
UDFFRJOLHUH�LQIRUP D] LRQL�VXL�SD] LHQWL�DIIHWWL�GD�' ( ( � � �H�SHU

IDFLOLWDUH�OD�ULFHUFD�H�OR�VYLOXSSR�GL�WUDWWDP HQWL��,O�3URJUDP P D�GL
5DFFROWD�' DWL�FRQVHQWH�DOOH�IDP LJOLH�GL�SDUWHFLSDUH�DOOD�ULFHUFD

VHQ] D�DOFXQ�FRVWR�H�VHQ] D�OD�QHFHVVLWÎ �GL�YLVLWH�FOLQLFKH
REEOLJDWRULH�

4 XDQGR�L�FDUHJLYHU��DFFHGRQR�DOOD�SLDWWDIRUP D��YLHQH�ORUR
SURSRVWR�XQ�TXHVWLRQDULR�� GDOOD�WHVWD�DL�SLHGL� �ULJXDUGDQWH�LO

SD] LHQWH��,Q�EDVH�DOOH�ULVSRVWH�IRUQLWH��YHQJRQR�JHQHUDWH
LQGDJLQL�DJJLXQWLYH��2 OWUH�DL�GHWWDJOL�VX�FULVL�H�VSDVP L��L

TXHVWLRQDUL�SRVVRQR�LQFOXGHUH�GRP DQGH�VX�GLVWXUEL�GHO�VRQQR�
FRP SURP LVVLRQL�SVLFRP RWRULH��FDSDFLWÎ �FRP XQLFDWLYH�

FRP SRUWDP HQWR�DEHUUDQWH��SUREOHP L�JDVWURLQWHVWLQDOL��SUREOHP L
YLVLYL�H�VDOXWH�LP P XQLWDULD��/ D�SLDWWDIRUP D�UDFFRJOLHUÎ �DQFKH

LQIRUP D] LRQL�VXJOL�LQWHUYHQWL�P HGLFL��VXOOD�GLHWD��VXOOD�ILVLRWHUDSLD
H�VXOOD�TXDOLWÎ �GHOOD�YLWD�GHO�SD] LHQWH�H�GHO�FDUHJLYHU��4 XHVWH
LQIRUP D] LRQL�DLXWHUDQQR�L�ULFHUFDWRUL�D�VWXGLDUH�LO�P HFFDQLVP R
GHOOD�P DODWWLD�H�D�FUHDUH�SRWHQ] LDOL�WUDWWDP HQWL�SHU�L�SD] LHQWL�

3DQRUDP D�GHOOD�ULFHUFD

3URJUDP P D�GL�5DFFROWD�' DWL�&\ ILS� �

,VFULYLWL�TXL,VFULYLWL�TXL



* LXVHSSH�H�OD�VXD�IDP LJOLD�
,WDOLD

* LXVHSSH�H�OD�VXD�IDP LJOLD�
,WDOLD

� | �XQ�HVHP SLR�GL�IRU] D�H�FRUDJJLR�SHU�WXWWL��
� / D�P DP P D�GL�* LXVHSSH



3DQRUDP D�GHOOD�ULFHUFD

%LRFKLP LFD�GL�&\ ILS�

,O�JHQH�&\ ILS� �ä�VWDWR�LGHQWLILFDWR�SHU�OD�SULP D�YROWD
FRP H�XQ�JHQH�FKH�YHQLYD�DWWLYDWR�GD�XQD�IRUP D

P XWDQWH�GHOOD�SURWHLQD�S� � ��6DOOHU�HW�DO���� � � � ���FKH�ä
VSHVVR�P XWDWD�QHL�WXP RUL�XP DQL��/ D�FRQQHVVLRQH�WUD

&\ ILS� �H�S� � �KD�SRUWDWR�D�GHFLQH�GL�DUWLFROL�GL�ULFHUFD�VXO
UXROR�GL�&\ ILS� �QHO�FDQFUR��6HEEHQH�TXHVWL�VWXGL

LQFHQWUDWL�VXO�FDQFUR�QRQ�VL�FROOHJKLQR�GLUHWWDP HQWH�DO
UXROR�GHOOH�YDULDQWL�GL�&\ ILS� �QHOOD�' ( ( � � ��LO�FRQWLQXR
LQWHUHVVH�SHU�OD�SURWHLQD�GD�SDUWH�GHOOD�FRP XQLWÎ �GL

ULFHUFD�VXO�FDQFUR��P ROWR�DWWLYD�H�EHQ�ILQDQ] LDWD�
SRWUHEEH�VHUYLUH�DG�DFFHOHUDUH�OR�VYLOXSSR�WHUDSHXWLFR

SHU�OD�' ( ( � � �

/ DQGRQ��6WDWL�8 QLWL



&\ ILS� �LQWHUDJLVFH�FRQ�XQD�SURWHLQD�FKLDP DWD
)0 53��)UDJLOH�; �0 HQWDO�5HWDUGDWLRQ�3URWHLQ��R

5LERQXFOHRSURWHLQD�0 HVVDJJHUD�GHOO
; �)UDJLOH��
8 WLOL] ] DQGR�XQ�P HWRGR�SHU�� SHVFDUH� �QXRYL�SDUWQHU
GL�OHJDP H�SURWHLFR�GD�XQD�FHOOXOD�GL�OLHYLWR�XVDQGR

)0 53�FRP H�� HVFD� ��EDLW���VRQR�VWDWL�VFRSHUWL�GXH
QXRYL�JHQL��&\ ILS� �H�&\ ILS� ��6FKHQFN�HW�DO���� � � � ��
&\ ILS� �H�&\ ILS� �VRQR�WUD�OH�SURWHLQH�DVVRFLDWH�D

)0 53�SL&�VWXGLDWH��HSSXUH�LO�ORUR�UXROR�QHOOH
IXQ] LRQL�GL�)0 53�QRQ�ä�DQFRUD�FKLDUR��)0 53�VL�OHJD
DOO
51 $��FRQWUROODQGR�LO�SURFHVVR�P HGLDQWH�LO�TXDOH

O
51 $�YLHQH�OHWWR�SHU�SURGXUUH�SURWHLQH
�WUDGX] LRQH���&\ ILS� �ä�DSSDUHQWHP HQWH�LP SRUWDQWH

SHU�FRRUGLQDUH�OD�WUDGX] LRQH�GHOO
51 $�FRQ�LO
ULP RGHOODP HQWR�GHO�FLWRVFKHOHWUR��' H5XEHLV�HW�DO��

� � � � ��

3DQRUDP D�GHOOD�ULFHUFD

%LRFKLP LFD�GL�&\ ILS�



3DQRUDP D�GHOOD�ULFHUFD

1 HO�� � � � �ä�VWDWR�VFRSHUWR�XQ�QXRYR�UXROR�SHU�OH�SURWHLQH�&\ ILS�
/ H�FHOOXOH�VRQR�WHQXWH�LQVLHP H�GD�P HP EUDQH�OLSLGLFKH�FKH

IRUP DQR�OH�SDUHWL�H�GD�ILODP HQWL�SURWHLFL�FKH�P DQWHQJRQR�OD
ULJLGLWÎ �LQWHUQD��SURSULR�FRP H�L�FDYL�FKH�VRVWHQJRQR�XQ�SRQWH

VRVSHVR��8 QD�GHOOH�SURWHLQH�FKH�FRP SRQJRQR�TXHVWL�ILODP HQWL�ä
FKLDP DWD�DFWLQD��,O�: DYH�5HJXODWRU\ �&RP SOH[ ��R�: 5&��ä�XQ

LP SRUWDQWH�UHJRODWRUH�FKH�GHWHUP LQD�GRYH�H�TXDQGR�YHQJRQR
IRUP DWL�L�ILODP HQWL�GL�DFWLQD��* OL�VFLHQ] LDWL�GHOO
8 7�6RXWKZ HVWHUQ
VWDYDQR�HVDP LQDQGR�L�FRP SRQHQWL�GHO�: 5&�H�KDQQR�VFRSHUWR

FKH�&\ ILS� �VYROJH�XQ�UXROR�LP SRUWDQWH�QHOO
RUJDQL] ] DUH�LO�: 5&�H
QHO�P DQWHQHUH�XQ�FRP SRQHQWH�FKLDP DWR�9&$�LQ�XQR�VWDWR

LQDWWLYR��&KHQ�HW�DO���� � � � ���&\ ILS� ��FKH�ä�TXDVL�LGHQWLFR�D�&\ ILS� �
SX� �DVVXP HUH�DQFKH�TXHVWR�UXROR�QHO�: 5&��4 XDQGR�OH�SURWHLQH

&\ ILS�QRQ�IXQ] LRQDQR�FRUUHWWDP HQWH��LO�9&$�ä�DWWLYR�LQ�RJQL
P RP HQWR�H�L�ILODP HQWL�GL�DFWLQD�VL�IRUP DQR�LQ�OXRJKL�LQ�FXL�OD

FHOOXOD�QRQ�QH�KD�ELVRJQR�

1 HL�QHXURQL��OD�IRUP D] LRQH�SUHFLVD�GHL�ILODP HQWL�GL�DFWLQD�ä
LP SRUWDQWH�SHU�JXLGDUH�OH�HVWHQVLRQL�QHXURQDOL�FKLDP DWH

GHQGULWL�H�DVVRQL�YHUVR�L�ORUR�EHUVDJOL�FRUUHWWL�H�SHU�IRUP DUH�OH
FRQQHVVLRQL�D�WDOL�EHUVDJOL��FKLDP DWH�VLQDSVL��' H5XEHLV�HW�DO��
� � � � ��+DQ�HW�DO���� � � � ��<��. LP �HW�DO���� � � � ���6HEEHQH�QRQ�YL�VLD
VWDWD�DOFXQD�GLP RVWUD] LRQH�GLUHWWD�FKH�OD�SHUGLWD�GL�FRQWUROOR
GHL�ILODP HQWL�GL�DFWLQD��GHOOD�JXLGD�DVVRQDOH�H�GHOOD�FRUUHWWD

IRUP D] LRQH�GHOOH�VLQDSVL�SRUWL�DL�VLQWRP L�GHOOD�' ( ( � � ��TXHVWD�ä
O
LSRWHVL�SUHYDOHQWH�VX�FRP H�OH�YDULDQWL�SDWRJHQH�GL�&\ ILS�

FDXVLQR�OD�P DODWWLD�

,O�: $9( �5HJXODWRU\ �&RP SOH[



&\ ILS�
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' LVHJQR�VFKHP DWLFR�GHO�: DYH�5HJXODWRU\ �&RP SOH[ �H�GHOOH
SURWHLQH�FKH�LQWHUDJLVFRQR�FRQ�HVVR��&\ ILS� �ä�XQD�SURWHLQD�GL

JUDQGL�GLP HQVLRQL�FKH�IXQJH�GD�LP SDOFDWXUD�SHU
O
DVVHP EODJJLR�GHO�FRP SOHVVR��,QROWUH��P DQWLHQH�OD�SDUWH�GL

: $9( � �FKLDP DWD�9&$�LQ�XQD�WDVFD��LP SHGHQGROH�GL�LQQHVFDUH
O
DVVHP EODJJLR�GHO�ILODP HQWR�GL�DFWLQD�ILQFKÞ�OD�SURWHLQD�5DF�
QRQ�DWWLYD�LO�FRP SOHVVR��4 XDQGR�&\ ILS� �QRQ�ULHVFH�D�WUDWWHQHUH

9&$�LQ�TXHOOD�WDVFD��LO�IXOP LQH�URVVR���L�ILODP HQWL�GL�DFWLQD�VL
IRUP DQR�DQFKH�TXDQGR�5DF� �QRQ�VWD�DWWLYDQGR�LO�SURFHVVR�

4 XHVWL�ILODP HQWL�GL�DFWLQD�LQ�HFFHVVR�VL�IRUP DQR�LQ�SDUWL�GHOOD
FHOOXOD�LQ�FXL�QRQ�VRQR�QHFHVVDUL�H�FRP SURP HWWRQR�OD�IXQ] LRQH

QHXURQDOH��=Z HLHU�HW�DO���� � � � ��



3HU�VWXGLDUH�TXDOVLDVL�P DODWWLD��VLD�SHU�FRP SUHQGHUQH�P HJOLR�OD
FDXVD��SHUIH] LRQDUH�OD�GLDJQRVL�R�VYLOXSSDUH�QXRYL�WUDWWDP HQWL�

JOL�VFLHQ] LDWL�GHYRQR�ULFUHDUOD�LQ�XQ�DP ELHQWH�GL�ODERUDWRULR
FRQWUROODWR��/ H�IRUP H�SL&�VHP SOLFL�GL�P RGHOOL�GL�P DODWWLD�SRVVRQR

ULFKLHGHUH�VROR�SRFKH�SURWHLQH�LP SDFFKHWWDWH�LQ�XQD�VWUXWWXUD
FULVWDOOLQD�FKH�SX� �HVVHUH�LOOXP LQDWD�GD�UDJJL�; ��3L&�FRP SOHVVL
VRQR�L�VLVWHP L�FRVWLWXLWL�GD�P LVFHOH�GL�SURWHLQH��DFLGL�QXFOHLFL�H

FRP SRVWL�FKLP LFL�FKH�ULSURGXFRQR�OH�LQWHUD] LRQL�WUD�FRP SRQHQWL
FHOOXODUL��$OFXQL�GLVWXUEL�SRVVRQR�HVVHUH�P RGHOODWL�LQ�FROWXUH
FHOOXODUL��P HQWUH�DOWUL�ULFKLHGRQR�XQ�RUJDQLVP R�YLYHQWH�LQWHUR

SHU�FDWWXUDUH�WXWWL�L�P HFFDQLVP L�FKH�SRUWDQR�DOOD�SURJUHVVLRQH
GHOOD�P DODWWLD��,�P RGHOOL�SL&�FRP SOHVVL�XWLOL] ] DWL�LQ�ODERUDWRULR

VRQR�P DP P LIHUL�LQ�FXL�OD�YDULDQWH�SDWRORJLFD�ä�LQWURGRWWD
GLUHWWDP HQWH�QHO�' 1 $�

3DQRUDP D�GHOOD�ULFHUFD

6WUXP HQWL�GL�ULFHUFD�VX�&\ ILS�

3L&�FRP SOHVVL�



3DQRUDP D�GHOOD�ULFHUFD

/ D�VWUXWWXUD�FULVWDOOLQD�GHO�: 5&
&\ ILS� �ä�P HP EUR�GL�DOP HQR�GXH�FRP SOHVVL�SURWHLFL��6HEEHQH�OD
VWUXWWXUD�FULVWDOOLQD�GHO�: DYH�5HJXODWRU\ �&RP SOH[ �FRQWHQHQWH
&\ ILS� �VLD�VWDWD�GHVFULWWD��&KHQ�HW�DO���� � � � ���QRQ�HVLVWH�DQFRUD

XQD�VWUXWWXUD�VSHULP HQWDOH�SHU�LO�FRP SOHVVR�FKH�FRQWLHQH
&\ ILS� ��/ H�GXH�SURWHLQH�FRQGLYLGRQR�SHU� �XQ•HOHYDWD

VRP LJOLDQ] D��SHUP HWWHQGR�GL�ULFUHDUH�OD�VWUXWWXUD�GHO�: 5&�FRQ
&\ ILS� �P HGLDQWH�XQ�P RGHOOR�DO�FRP SXWHU��%LHP EHQJXW�HW�DO��

� � � � ���4 XHVWR�P RGHOOR�LQ�VLOLFR�SX� �HVVHUH�XOWHULRUP HQWH
VLP XODWR�DWWUDYHUVR�XQ�SURFHVVR�FRP SXWD] LRQDOH�FKLDP DWR

GLQDP LFD�P ROHFRODUH��FKH�FRQVHQWH�GL�ULYHODUH�LO�P HFFDQLVP R
FRQ�FXL�OH�YDULDQWL�GHOO•DUJLQLQD�� � �FDXVDQR�OD�GLVIXQ] LRQH�GHO
: 5&��3X� �DQFKH�HVVHUH�LP SLHJDWR�SHU�VHOH] LRQDUH�FRP SRVWL

FDSDFL�GL�LQYHUWLUH�JOL�HIIHWWL�GL�WDOL�YDULDQWL��9HQWXUL�%LHP EHQJXW
HW�DO���� � � � ���



* OL�VWUXP HQWL�GL�ULFHUFD�QHFHVVDUL�SHU�LQWURGXUUH�TXDOVLDVL�P XWD] LRQH
QHO�' 1 $�GL�XQD�FHOOXOD�SHUP HWWRQR�DJOL�VFLHQ] LDWL�GL�FUHDUH�WXWWH�OH

YDULDQWL�SDWRJHQHWLFKH�QRWH�QHO�WLSR�FHOOXODUH�GL�ORUR�VFHOWD��7XWWDYLD�
ä�VSHVVR�SUHIHULELOH�XWLOL] ] DUH�FHOOXOH�UDFFROWH�GD�SD] LHQWL�H�ORUR

IDP LOLDUL��SRLFKÞ�LO�UHVWR�GHO�JHQRP D�GHO�SD] LHQWH�SX� �LQIOXHQ] DUH
O•HIIHWWR�GHOOD�YDULDQWH�&\ ILS� ��/ H�FHOOXOH�SRVVRQR�HVVHUH�RWWHQXWH�GD
VDQJXH��WDP SRQL�EXFFDOL��ELRSVLH�R��FRP H�ULSRUWDWR�LQ�XQ�DUWLFROR�GHO

� � � � ��' D�6LOYD�&DUGRVR�HW�DO���� � � � ���GD�FDP SLRQL�GL�XULQD��,
ILEUREODVWL�GL�SD] LHQWL�FRQ�' ( ( � � �LQ�FROWXUD�P RVWUDQR�XQ�GHILFLW�QHOOD
IRUP D] LRQH�GL�XQD�VWUXWWXUD�FKLDP DWD�GRUVDO�UXIIOH��%HJHP DQQ�HW�DO��

� � � � ���4 XHVWD�UDSSUHVHQWD�VLD�XQ�LQGLFDWRUH�GL�GLVIXQ] LRQH�GHL
ILODP HQWL�GL�DFWLQD�VLD�XQ�SRWHQ] LDOH�SXQWR�GL�SDUWHQ] D�SHU�VYLOXSSDUH

XQ�VDJJLR�GL�VFUHHQLQJ�LQ�YLWUR�XWLOH�D�XQD�VWUDWHJLD�GL
ULSRVL] LRQDP HQWR�IDUP DFRORJLFR�

3DQRUDP D�GHOOD�ULFHUFD

&HOO�/ LQHV

4 XDQGR�ODYRUR�VX�XQD�OLQHD�FHOOXODUH�LQ
ODERUDWRULR��ULFRUGR�D�P H�VWHVVD�FKH�TXHVWD
FHOOXOD�SURYLHQH�GD�XQ�SD] LHQWH�FKH�KD�XQD

IDP LJOLD��$ �YROWH�ä�LP SRUWDQWH�IHUP DUVL�H
SHQVDUH�D�TXHVWR�

v�' U��,VDEHOOH�=DERURVNL�6LOYD



3DQRUDP D�GHOOD�ULFHUFD

/ LQHH�&HOOXODUL�

,�P RGHOOL�DQLP DOL��GLVFXVVL�SL&�DYDQWL��KDQQR�P RVWUDWR�FKH�OD
SHUGLWD�GL�DWWLYLWÎ �GL�&\ ILS� �FRP SURP HWWH�OD�FDSDFLWÎ �GHL

QHXURQL�QHO�FHUYHOOR�LQ�YLD�GL�VYLOXSSR�GL�UDJJLXQJHUH�LO�ORUR
EHUVDJOLR��&LRQL�HW�DO���� � � � ���/ H�OLQHH�FHOOXODUL�GHULYDWH�GD

SD] LHQWL�SRVVRQR�HVVHUH�LQGRWWH�D�GLIIHUHQ] LDUVL�LQ�QHXURQL�LQ
FROWXUD��6H�OH�YDULDQWL�FKH�FDXVDQR�' ( ( � � �GLVWXUEDQR�OD�JXLGD
GHJOL�DVVRQL�QHOOR�VWHVVR�P RGR�GHO�NQRFNRXW�GHO�JHQH�&\ ILS� �

FL� �GRYUHEEH�HVVHUH�HYLGHQWH�QHO�P RGR�LQ�FXL�L�QHXURQL
FUHVFRQR�LQ�FROWXUD��4 XHVWR�VWXGLR�ä�LQ�FRUVR�DOOD�: DVKLQJWRQ

8 QLYHUVLW\ �GL�6W��/ RXLV�



3DQRUDP D�GHOOD�ULFHUFD

0 RVFKH�H�3HVFL
,�P RVFHULQL�GHOOD�IUXWWD�VRQR�RUJDQLVP L�P RGHOOR�HVWUHP DP HQWH�XWLOL

SHU�JOL�VWXGL�JHQHWLFL��SRLFKÞ�VL�ULSURGXFRQR�UDSLGDP HQWH�H�VRQR
UHODWLYDP HQWH�IDFLOL�GD�P DQLSRODUH�JHQHWLFDP HQWH��,O�P RVFHULQR

SRVVLHGH�XQD�VROD�IRUP D�GL�&\ ILS��5LP XRYHQGR�SDUWH�GHOOD
SURWHLQD��L�ULFHUFDWRUL�KDQQR�VFRSHUWR�FKH�LO�&\ ILS�GHO�P RVFHULQR
VYROJH�XQ�UXROR�QHOOD�JXLGD�GHJOL�DVVRQL��QHOOD�IRUP D] LRQH�GHOOH

VLQDSVL�H�QHOOD�SROLP HUL] ] D] LRQH�GHOO•DFWLQD��6FKHQFN�HW�DO���� � � � ��
1 RQ�ä�VWDWR�DQDOL] ] DWR�LO�FRP SRUWDP HQWR�GHJOL�LQVHWWL��1 RQ�VRQR

VWDWL�ULSRUWDWL�FDVL�GL�YDULDQWL�' ( ( � � �QHL�P RVFHULQL�

* OL�] HEUDILVK�FRQGLYLGRQR�P ROWH�GHOOH�FDUDWWHULVWLFKH�YDQWDJJLRVH
GHL�P RVFHULQL�SHU�JOL�VWXGL�JHQHWLFL��P D�KDQQR�LO�YDQWDJJLR

DJJLXQWLYR�GL�HVVHUH�YHUWHEUDWL��8 QD�OLQHD�P XWDQWH�FKLDP DWD
QHYHUP LQG��LQ�FXL�JOL�DVVRQL�GHVWLQDWL�DOOD�FRUWHFFLD�YLVLYD�QRQ

ULHVFRQR�D�WURYDUH�LO�ORUR�EHUVDJOLR��ä�XQD�YDULDQWH�QXOOD�SHU�&\ ILS�
�3LWWP DQ�HW�DO���� � � � ���8 Q�DOWUR�VWXGLR�YROWR�D�LGHQWLILFDUH�L�JHQL�FKH
UHJRODQR�OD�ULVSRVWD�DJOL�VWLP ROL�QHOOH�ODUYH�KD�P RVWUDWR�FKH�XQD

YDULDQWH�QXOOD�GL�&\ ILS� ��FKLDP DWD�WULJJHUKDSS\ ��DYHYD�XQD�VRJOLD
GL�VREEDO] R�ULGRWWD��0 DUVGHQ�HW�DO���� � � � ���7KLV�4 XHVWR�P RGHOOR�KD

SHUP HVVR�DJOL�VFLHQ] LDWL�GL�WHVWDUH�O•HIIHWWR�GL�ULP XRYHUH�H
UHLQVHULUH�LO�JHQH�LQ�P RP HQWL�GLYHUVL��P RVWUDQGR�FKH�OD�VRJOLD�GL

VREEDO] R�HUD�UHYHUVLELOH��6HEEHQH�TXHVWR�ULVXOWDWR�QRQ�VLD
QHFHVVDULDP HQWH�DSSOLFDELOH�GLUHWWDP HQWH�DOOH�YDULDQWL�' ( ( � � �QHO

FHUYHOOR�XP DQR��LQGLFD�FKH�LO�UXROR�GL�&\ ILS� �ULJXDUGD�LO
P DQWHQLP HQWR�GHOOD�IXQ] LRQH�QHXURQDOH��QRQ�VROR�OR�VYLOXSSR�GHOOH

UHWL�QHXUDOL��/ R�VYLOXSSR�GL�XQR�] HEUDILVK�FKH�HVSULP D�YDULDQWL
' ( ( � � �LQ�&\ ILS� �ä�DWWXDOP HQWH�LQ�FRUVR�DOOD�1 RUWK�&DUROLQD�6WDWH

8 QLYHUVLW\ �QHO�ODERUDWRULR�GHO�' U��. XUW�0 DUVGHQ�



3DQRUDP D�GHOOD�ULFHUFD

0 RGHOOL�0 XULQL�

5LVSHWWR�DL�SHVFL�H�DJOL�LQYHUWHEUDWL��L�P DP P LIHUL�VRQR�SL&�GLIILFLOL
GD�P DQWHQHUH�LQ�ODERUDWRULR��ULFKLHGRQR�SL&�VSD] LR�H�FRVWDQR�GL
SL&��1 RQRVWDQWH�TXHVWL�VYDQWDJJL��P ROWL�VFLHQ] LDWL�FRQVLGHUDQR�L
P RGHOOL�P XULQL�HVVHQ] LDOL�SHU�FRP SUHQGHUH�FRP H�XQD�P DODWWLD�VL

VYLOXSSD�H�SHU�YDOXWDUH�O•HIILFDFLD�GHL�WUDWWDP HQWL��&RP H�SHU
P RVFHULQL�H�] HEUDILVK��JOL�VWUXP HQWL�SHU�P DQLSRODUH�L�JHQL�GHL�WRSL
VRQR�EHQ�VYLOXSSDWL��$�GLIIHUHQ] D�GL�P RVFHULQL�H�] HEUDILVK��L�WRSL
SRVVRQR�ULFHYHUH�WUDWWDP HQWL�DWWUDYHUVR�YLH�VLP LOL�D�TXHOOH�XVDWH
SHU�L�SD] LHQWL�XP DQL��RUDOH�SHU�DOFXQL�IDUP DFL��HQGRYHQRVD�R�QHO
FHUYHOOR�R�P LGROOR�VSLQDOH�SHU�ROLJRQXFOHRWLGL�H�WHUDSLH�JHQLFKH

YLUDOL�
,�SULP L�P RGHOOL�P XULQL�VX�&\ ILS� �VRQR�VWDWL�VFRSHUWL�SHU�FDVR��* OL
VFLHQ] LDWL�VWDYDQR�VWXGLDQGR�OD�ULVSRVWD�GHL�WRSL�DOOD�FRFDLQD�H

KDQQR�VFRSHUWR�FKH�GXH�FHSSL�GL�ODERUDWRULR�VWUHWWDP HQWH
FRUUHODWL�ULVSRQGHYDQR�GLYHUVDP HQWH��,O�FHSSR�&� � %O� � -�UHDJLYD
SL&�IRUWHP HQWH�ULVSHWWR�DO�&� � %/ � � 1 ��. XP DU�HW�DO���� � � � ���4 XHVWL
GXH�FHSSL�GLIIHULYDQR�VROR�OHJJHUP HQWH�QHO�ORUR�FRGLFH�JHQHWLFR�

8 QD�GLIIHUHQ] D�QHO�JHQH�&\ ILS� ��FKH�UHQGH�OD�SURWHLQD�P HQR
VWDELOH��VL�ä�ULYHODWD�HVVHUH�OD�FDXVD�GHOOD�ULVSRVWD�DWWHQXDWD�DOOD

FRFDLQD�QHL�WRSL�� 1 ��4 XHVWR�ULVXOWDWR�KD�SRUWDWR�D�HVSORUDUH�LO
UXROR�GL�&\ ILS� �QHO�FRP SRUWDP HQWR�LP SXOVLYR�H�QHL�FLUFXLWL�GHOOD
ULFRP SHQVD��FKH�UHJRODQR�QRQ�VROR�OD�ULVSRVWD�DOOD�FRFDLQD�P D
DQFKH�O•DVVXQ] LRQH�GL�DOFRO�H�OH�DEEXIIDWH�DOLP HQWDUL��+DUWP DQQ

HW�DO���� � � � ��



3DQRUDP D�GHOOD�ULFHUFD

0 RGHOOL�0 XULQL�
8 WLOL] ] DQGR�XQD�VWUDWHJLD�GHWWD�NQRFN� RXW��LQ�FXL�XQ�JHQH�ä�P RGLILFDWR

LQ�P RGR�GD�QRQ�SURGXUUH�DOFXQD�SURWHLQD��. LKRRQ�+DQ�H�FROOHJKL
KDQQR�GLP RVWUDWR�FKH�&\ ILS� �ä�HVVHQ] LDOH�SHU�OD�VRSUDYYLYHQ] D�GHO

WRSR��+DQ�HW�DO���� � � � ���3RLFKÞ�OD�P DJJLRU�SDUWH�GHL�JHQL�HVLVWH�LQ�GXH
FRSLH��XQD�SHU�FLDVFXQ�JHQLWRUH���L�ULFHUFDWRUL�KDQQR�VWXGLDWR�WRSL�FKH
FRQVHUYDYDQR�XQD�VROD�FRSLD�GHO�JHQH��HWHUR] LJRWL�NQRFNRXW���4 XHVWL
WRSL�P RVWUDYDQR�LSHUDWWLYLWÎ �H�DSSDULYDQR�P ROWR�VLP LOL�DL�WRSL�SULYL�GL

)0 53��0 HQWUH�OD�VWUDWHJLD�NQRFNRXW�ä�XWLOH�SHU�HVSORUDUH�LO�UXROR�GL�XQ
JHQH�QHOOH�YLH�ELRORJLFKH��XQD�SURFHGXUD�SL&�FRP SOHVVD�ä�QHFHVVDULD
SHU�VWXGLDUH�XQD�YDULDQWH�SDWRJHQHWLFD�FKH�FRP SRUWD�XQ�JXDGDJQR�GL
IXQ] LRQH��6ROR�QHO�� � � � �ä�VWDWR�JHQHUDWR�XQ�P RGHOOR�P XULQR�GL�TXHVWR

WLSR��UDSSUHVHQWDQGR�XQ�LP SRUWDQWH�SURJUHVVR�QHOOR�VYLOXSSR�GL
WHUDSLH�

,�WRSL�FKH�HVSULP RQR�OD�YDULDQWH�$UJ� � &\ V�LQ�XQR�GHL�GXH�DOOHOL�GL�&\ ILS�
P RVWUDQR�SHVR�FRUSRUHR�H�IRU] D�ULGRWWL��. DQJ�HW�DO���� � � � ���3UHVHQWDQR

VSDVP L�VSRQWDQHL�VLP LOL�DOO•HSLOHVVLD��FKH�VFRP SDLRQR�FRQ�O•HWÎ �P D
ULFRP SDLRQR�LQ�HWÎ �DGXOWD��0 D�HW�DO���� � � � ���0 RVWUDQR�LQROWUH�XQD
ULGRWWD�ULVSRVWD�DOO•LQWHUD] LRQH�VRFLDOH�LQ�WHVW�XVDWL�SHU�VWXGLDUH�L

GLVWXUEL�GHOOR�VSHWWUR�DXWLVWLFR�QHL�WRSL��+DQQR�DQFKH�XQD�P DJJLRUH
VHQVLELOLWÎ �DO�IDUP DFR�SUR� FRQYXOVLYDQWH�37=��4 XHVWL�ULVXOWDWL

VXJJHULVFRQR�FKH�LO�WRSR�&\ ILS� �$UJ� � &\ V�ä�XQ�P RGHOOR�YDOLGR�GHOOD
P DODWWLD�XP DQD��/ H�GLIIHUHQ] H�ULVSHWWR�DL�WRSL�HWHUR] LJRWL�NQRFNRXW

VXJJHULVFRQR�LQROWUH�IRUWHP HQWH�FKH�LO�P HFFDQLVP R�SDWRORJLFR�LP SOLFKL
XQ�JXDGDJQR�GL�IXQ] LRQH��4 XHVWL�WRSL�VDUDQQR�XWLOL�VLD�SHU�SUHYHGHUH�LO

GHFRUVR�GHOOD�P DODWWLD�QHL�SD] LHQWL��VLD�SHU�WHVWDUH�QXRYH�VWUDWHJLH
WHUDSHXWLFKH��LQFOXVL�IDUP DFL�H�WHUDSLH�JHQHWLFKH�P LUDWH�



3DQRUDP D�GHOOD�ULFHUFD

1 XRYR�0 RGHOOL�0 XULQL�
,O�P RGHOOR�P XULQR�VYLOXSSDWR�GDO�' U��+DQ�H�GDL�FROOHJKL�GHOO
8 QLYHUVLWÎ �GL

&RUHD�UDSSUHVHQWD�XQ�SDVVR�IRQGDP HQWDOH�QHOOD�FRP SUHQVLRQH�GL�' ( ( � � �H
QHOOR�VYLOXSSR�GHL�WUDWWDP HQWL��7XWWDYLD��XQD�GHOOH�SULQFLSDOL�ODFXQH�QHOOD

QRVWUD�FRP SUHQVLRQH�GL�' ( ( � � �FKH�JOL�VFLHQ] LDWL�HVSHUWL�KDQQR�LGHQWLILFDWR
ULJXDUGD�LO�P RP HQWR�H�LO�OXRJR�LQ�FXL�OD�GLVUHJROD] LRQH�GHO�&\ ILS� �FROSLVFH�L

QHXURQL��4 XHVWH�LQIRUP D] LRQL�VRQR�IRQGDP HQWDOL�SHU�VYLOXSSDUH�L
WUDWWDP HQWL��SHUFKÞ�TXHVWL�GHYRQR�SURGXUUH�LO�ORUR�HIIHWWR�LQ�XQ�P RP HQWR

VSHFLILFR��LO�P RP HQWR�GHO�WUDWWDP HQWR��H�LQ�XQ�OXRJR�VSHFLILFR��D�VHFRQGD�GL
FRP H�LO�WUDWWDP HQWR�YLHQH�VRP P LQLVWUDWR�DO�SD] LHQWH���' REELDP R�DVVLFXUDUFL

FKH�LO�P RP HQWR�H�LO�OXRJR�GHOO
HIIHWWR�GHO�IDUP DFR�VLDQR�FRHUHQWL�FRQ�LO
P RP HQWR�H�LO�OXRJR�LQ�FXL�VL�YHULILFD�LO�P HFFDQLVP R�GHOOD�P DODWWLD�

3HU�TXHVWR�P RWLYR��OD�5HWH�&\ ILS� �KD�VWUHWWR�XQD�SDUWQHUVKLS�FRQ�LO�&HQWUR
&HFR�SHU�OD�)HQRJHQRP LFD��&&3��SHU�SURGXUUH�XQ�P RGHOOR�P XULQR

FRQGL] LRQDOH�GL�' ( ( � � ��,Q�TXHVWR�P RGHOOR��OD�YDULDQWH�SDWRJHQD�$UJ� � &\ V
YLHQH�LQWURGRWWD�LQ�P RGR�WDOH�GD�HVVHUH�HVSUHVVD�VROR�QHOOH�FHOOXOH�GHO�WRSR
FKH�HVSULP RQR�DQFKH�OD�SURWHLQD�&UH��4 XHVWR�SHUP HWWHUÎ �DJOL�VFLHQ] LDWL�GL

DOOHYDUH�WRSL�FKH�HVSULP RQR�OD�YDULDQWH�SDWRJHQD�VROR�LQ�XQ�SDUWLFRODUH�WLSR
GL�QHXURQH��DG�HVHP SLR��R�FKH�HVSULP RQR�OD�IRUP D�$UJ� � &\ V�VROR�LQ�XQ
SXQWR�GHILQLWR�GRSR�OD�QDVFLWD��4 XHVWD�P DJJLRUH�IOHVVLELOLWÎ �GLP RVWUD�OD

VWUDRUGLQDULD�SRWHQ] D�GHOOD�JHQRP LFD�GHL�P XULQL�

' RSR�XQD�GRP DQGD�GL�ILQDQ] LDP HQWR�GL�VXFFHVVR��LO�&&3�KD
JHQHURVDP HQWH�RIIHUWR�GL�FUHDUH�LO�P RGHOOR�GL�P RXVH�FRQGL] LRQDWR�VHQ] D
FRVWL�SHU�OD�UHWH�&\ ILS� ��8 QD�YROWD�QDWL�L�WRSL�H�FRQIHUP DWD�O
HVSUHVVLRQH
FRQGL] LRQDWD�GHO�JHQH�SDWRJHQR��L�WRSL�GRYUDQQR�HVVHUH�FDUDWWHUL] ] DWL
WUDP LWH�XQD�VHULH�GL�HVSHULP HQWL��,O�EXGJHW�SHU�O
HVHFX] LRQH�GL�TXHVWL

HVSHULP HQWL�ä�DQFRUD�LQ�IDVH�GL�VYLOXSSR�



6YLOXSSDUH�WHUDSLH�SHU�TXHVWL�EDP ELQL�ULFKLHGH
XQ•HQRUP H�TXDQWLWÎ �GL�ODYRUR��P D�GREELDP R
LP SHJQDUFL�DQFRUD�GL�SL&���v�' U��9LYHN�. XP DU

,O�QRVWUR�RELHWWLYR�LP P HGLDWR�ä�GHOLQHDUH�LQ�GHWWDJOLR�L
FDP ELDP HQWL�QHXURELRORJLFL�FKH�DYYHQJRQR�QHO�FHUYHOOR

GHL�WRSL�&\ ILS� �$UJ� � &\ V��6XOOD�EDVH�GL�TXHVWH
LQIRUP D] LRQL�SXQWLDP R�D�LGHQWLILFDUH�H�YDOLGDUH�EHUVDJOL

WHUDSHXWLFL��v�' U�. LKRRQ�+DQ

* HQHUD] LRQH�GL�P RGHOOL�GL�0 XULQL�D�&] HFK�&HQWHU�IRU�3KHQRJHQRP LFV�

ODERUDWRULR

� �P HVL

)LQ�GH�� � � �

FRQIHUP DUHILUP
P XULQL

� �P HVL

,QL] LR�GH�� � � �

DOOHYDP HQWR

� �P HVL

)LQ�GH�� � � �
,QL] LR�GH�� � � �

FDUDWWHUL] ] D] LRQH

� � � � �P HVL

1 HO�0 H] ] R�� � � �



,QILQH��OD�UDQD�DUWLJOLDWD�DIULFDQD��; HQRSXV�ODHYLV��ä
GLYHQWDWD�XQ�LP SRUWDQWH�VWUXP HQWR�GL�ULFHUFD

SULQFLSDOP HQWH�SHUFKÞ�OH�VXH�XRYD�VRQR�FRVó�JUDQGL�GD
SRWHU�HVVHUH�LQLHWWDWH�FRQ�SURWHLQH�H�DFLGL�QXFOHLFL�FRQ

P ROWD�P HQR�GLIILFROWÎ �ULVSHWWR�DG�DOWUH�FHOOXOH�GL
YHUWHEUDWL��/•LQLH] LRQH�GL�51 $�&\ ILS� �Z LOG� W\ SH�QHOOH�XRYD
GL�; HQRSXV�SURGXFH�JLULQL�OHJJHUP HQWH�LSHUDWWLYL��P HQWUH

O•LQLH] LRQH�GL�51 $�&\ ILS� �$UJ� � &\ V�FDXVD�QHL�JLULQL�OR
VYLOXSSR�GL�FULVL�VSRQWDQHH�H�DWWLYLWÎ �FHUHEUDOH�DQRP DOD

�3DQWKL�HW�DO���� � � � ���4 XHVWR�P RGHOOR�UDSSUHVHQWD
XQ•XOWHULRUH�IRUWH�LQGLFD] LRQH�GL�XQ�P HFFDQLVP R�D

JXDGDJQR�GL�IXQ] LRQH��SRLFKÞ�OD�FRP SDUVD�GHO�IHQRWLSR
FRQYXOVLYR�QRQ�ULFKLHGH�OD�ULP R] LRQH�GHO�&\ ILS� �Z LOG� W\ SH�

4 XHVWL�JLULQL�SRVVRQR�DQFKH�HVVHUH�XWLOL] ] DWL�SHU�OR
VFUHHQLQJ�GL�SRWHQ] LDOL�WUDWWDP HQWL�LQ�QXP HUL�P ROWR

P DJJLRUL�ULVSHWWR�DL�WRSL�

3DQRUDP D�GHOOD�ULFHUFD

* LULQL

)LQ�H�OD�VXD�IDP LJOLD��6YL] ] HUD



0 RGHOOR 6HGH

)LEUREODVWL�GHULYDWL�GD�SD] LHQWL���
YDULDQWL�GLYHUVH�

8QLYHUVLWÎ �GL�=XULJR

L36&�GHULYDWH�GD�SD] LHQWL���
SD] LHQWL��HQWUDP EL�5� � &�

,QVWLWXWR�&DUORV�&KDJDV�� �)LRFUX]

)LEUREODVWL�GHULYDWL�GD�SD] LHQWL &RULHO�,QVWLWXWH��QRQ�FDWDORJDWL�

; HQRSXV�ODHYLV�HVSULP HQWL��
GLYHUVH�YDULDQWL�SDWRJHQHWLFKH

GL�&\ ILS�

8QLYHUVLWÎ �GL�2WDJR��1XRYD
=HODQGD

=HEUDILVK�NQRFNRXW�SHU�&\ ILS� 1&68

7RSL�NQRFNRXW�SHU�&\ ILS�
,QWHUQDWLRQDO�0 RXVH

3KHQRW\ SLQJ�&RQVRUWLXP

7RSL�&\ ILS� �5� � &��P RGLILFD
JHQHWLFD

. RUHD�8QLYHUVLW\

3DQRUDP D�GHOOD�ULFHUFD

5LHSLORJR�GHL�P RGHOOL�GL�P DODWWLD



+RQ] LN��5HSXEEOLFD�&HFD+RQ] LN��5HSXEEOLFD�&HFD
� 6SHUR�FKH�+RQ] ïN�LP SDUL�D�FDP P LQDUH�H�D

SDUODUH�P HJOLR��9RUUHL�DQFKH�DLXWDUH�JOL�DOWUL��
� / D�P DP P D�GL�+RQ] ïN



���&RP SUHQVLRQH�VFLHQWLILFD�GL�EDVH

' RYH�H�TXDQGR�ä�LP SRUWDQWH�O•HVSUHVVLRQH�GL�&\ ILS�
GXUDQWH�OR�VYLOXSSR�FHUHEUDOH"
4 XDOL�SURWHLQH�FRP SRQJRQR�LO�FRP SOHVVR�: 5&�LQ
DVVRFLD] LRQH�FRQ�&\ ILS� "
&RP H�ä�UHJRODWD�O•DWWLYLWÎ �GL�&\ ILS� "
4 XDO�ä�LO�UXROR��VH�HVLVWH��GHOO•LQWHUD] LRQH�&\ ILS� � )0 53
QHOOD�' ( ( � � "
,Q�FKH�P RGR�OH�YDULDQWL�GLYHUVH�GD�$UJ� � [ �LQIOXHQ] DQR
O•DWWLYLWÎ "

�6WUXP HQWL�GL�ULFHUFD

R0 RGHOOR�P XULQR�FRQGL] LRQDOH��FKH�FRQVHQWD�DL�ULFHUFDWRUL
GL�OLP LWDUH�OD�YDULDQWH�SDWRJHQHWLFD�D�VSHFLILFL�WHVVXWL�R�D
SDUWLFRODUL�P RP HQWL�GHOOR�VYLOXSSR��
R0 RGHOOL�FHOOXODUL�FRP SOHVVL��FRP H�FROWXUH�� ' �H�RUJDQRLGL
FHUHEUDOL��SHU�HVSORUDUH�TXDOL�WLSL�FHOOXODUL�VRQR�SL&
YXOQHUDELOL�DOOH�YDULDQWL�SDWRJHQHWLFKH�GL�&\ ILS� �H�SHU
ULSURGXUUH�ULVSRVWH�VLP LOL�D�FULVL�HSLOHWWLFKH�LQ�XQ�VLVWHP D
VSHULP HQWDOH�SL&�FRQWUROODELOH��

/ DFXQH�QHO�SDQRUDP D�GHOOD�ULFHUFD

6HEEHQH�VLDQR�VWDWL�IDWWL�QRWHYROL�SURJUHVVL�GD�TXDQGR
&\ ILS� �ä�VWDWR�LGHQWLILFDWR�FRP H�JHQH�DVVRFLDWR�DOOD

' ( ( � � ��P ROWR�ULP DQH�GD�IDUH�



6FRSR 3URJHWWR
6HGH�GL�ULFHUFD
� �,QYHVWLJDWRUH

&RVWR

�*�H�Q�H�U�D�]�L�R�Q�H���G�L
�P�R�G�H�O�O�L���G�L
�P�D�O�D�W�W�L�D

�5�D�F�F�R�J�O�L�H�U�H
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�%�D�U�E�R�Q

�*�H�Q�H�U�D�]�L�R�Q�H���G�L
�P�R�G�H�O�O�L���G�L
�P�D�O�D�W�W�L�D

�&�D�U�D�W�W�H�U�L�]�]�D�U�H���L
�W�R�S�L���&�\�I�L�S��

�5�� ���&���L�Q���I�D�V�H���G�L
�J�H�Q�H�U�D�]�L�R�Q�H

�S�U�H�V�V�R���L�O���&�]�H�F�K
�,�Q�V�W�L�W�X�W�H

�8�&���' �D�Y�L�V��
�&�&�3

&RVD�SRVVRQR�IDUH�OD�&\ ILS� �1HWZRUN�H�L�ORUR
DOOHDWL�SHU�DLXWDUH"



6YLOXSSR�GL�WHUDSLH6YLOXSSR�GL�WHUDSLH
)RWR��( OL�GXUDQWH�XQ�FRUVR�LQWHQVLYR�' 0 ,�



6YLOXSSR�GL�WHUDSLH

8 QR�GHJOL�RELHWWLYL�SL&�LP SRUWDQWL�GHOOD�&\ ILS� �1 HWZ RUN
ä�DFFHOHUDUH�OR�VYLOXSSR�GL�WHUDSLH�LQ�JUDGR�GL

P RGLILFDUH�LO�GHFRUVR�GHOOD�P DODWWLD�SHU�OD�' ( ( � � ��,
WUDWWDP HQWL�DWWXDOL�VL�FRQFHQWUDQR�VXO�FRQWUROOR�GHOOH

FULVL�HSLOHWWLFKH��FKH�ä�LP SRUWDQWH��P D�QRQ�DIIURQWD�JOL
DOWUL�DVSHWWL�GHOOD�P DODWWLD�

~/ H�P RUELGLWÎ �LQFOXGRQR�ULWDUGR�GHOOR�VYLOXSSR�H�UHJUHVVLRQH�FKH
SRUWDQR�D�GLVDELOLWÎ �LQWHOOHWWLYD��FDUDWWHULVWLFKH�SVLFKLDWULFKH�FRP H
GLVWXUEL�GHOOR�VSHWWUR�DXWLVWLFR��GLVWXUEL�GHOO•XP RUH��DQVLD�H�SVLFRVL�
P DQLIHVWD] LRQL�JDVWURLQWHVWLQDOL��P XVFRORVFKHOHWULFKH��UHVSLUDWRULH

H�FDUGLDFKH��LQVLHP H�D�XQ�WDVVR�GL�P RUWDOLWÎ �QRWHYROP HQWH
DXP HQWDWR�•��6FKHIIHU�HW�DO���� � � � ��

,Q�XQD�QRWD�SRVLWLYD��VLDP R�HQWUDWL�LQ�XQD�QXRYD�IDVH�GHOOD
P HGLFLQD�LQ�FXL�IDUP DFL�P LUDWL�JHQHWLFDP HQWH���LQ�JUDGR�GL

ULGXUUH��VRVWLWXLUH�R�SHUVLQR�ULSDUDUH�JHQL�GLIHWWRVL��VRQR
DWWXDOP HQWH�LQ�IDVH�GL�VYLOXSSR�SHU�P DODWWLH�UDUH�H�SHUVLQR

XOWUD� UDUH�



6YLOXSSR�GL�WHUDSLH

5LSRVL] LRQDP HQWR�IDUP DFRORJLFR

&UHDUH�XQ�QXRYR�IDUP DFR�GD�] HUR�ä�XQ�SURFHVVR�FRVWRVR
H�P ROWR�OXQJR��H�QRQ�HVLVWH�XQ�IRUWH�LQFHQWLYR�HFRQRP LFR

D�VYLOXSSDUH�FXUH�SHU�P DODWWLH�XOWUD� UDUH��7XWWDYLD�
WURYDUH�XQ�QXRYR�XWLOL] ] R�SHU�XQ�IDUP DFR�JLÎ �HVLVWHQWH�ä

UHODWLYDP HQWH�UDSLGR�HG�HFRQRP LFR��6RQR�VWDWH
DSSURYDWH�SHU�O•XVR�XP DQR�SRFR�SL&�GL�� � � �P ROHFROH

FKLP LFKH�FKH�DJLVFRQR�VX�EHUVDJOL�DOO•LQWHUQR�GHO
FHUYHOOR�H��VHEEHQH�QHVVXQD�GL�HVVH�VLD�VWDWD�DSSURYDWD

SHU�WUDWWDUH�OD�' ( ( � � ��ä�SRVVLELOH�FKH�XQD�GL�TXHVWH
DEELD�XQ�HIIHWWR�ELRORJLFR�XWLOH�DL�SD] LHQWL��

/ XFDV��6WDWL�8 QLWL



6YLOXSSR�GL�WHUDSLH

5LSRVL] LRQDP HQWR�IDUP DFRORJLFR

,GHQWLILFDUH�TXDOL�IDUP DFL�DSSURYDWL�SRWUHEEHUR�HVVHUH�XWLOL�DL
SD] LHQWL�FRQ�' ( ( � � �SX� �HVVHUH�IDWWR�LQ�GLYHUVL�P RGL��,�ULFHUFDWRUL

GHOO•LVWLWXWR�EUDVLOLDQR�)LRFUX] �KDQQR�XWLOL] ] DWR�XQ�P RGHOOR�DO
FRP SXWHU�GL�&\ ILS� �SHU�~DQFRUDUH•��GRFN��FRP SRVWL�FKLP LFL�QHO�VLWR
GHOOD�YDULDQWH�$UJ� � &\ V��9HQWXUL�%LHP EHQJXW�HW�DO���� � � � ���+DQQR

LGHQWLILFDWR�� � �FRP SRVWL�FKH��VHFRQGR�OH�ORUR�SUHYLVLRQL��VL
OHJKHUHEEHUR�IRUWHP HQWH��3HU�WHVWDUH�TXHVWL�ULVXOWDWL�VXOOD�SURWHLQD

UHDOH��KDQQR�DJJLXQWR�L�IDUP DFL�D�FHOOXOH�SHU�YHULILFDUH�VH
P RGLILFDVVHUR�OD�WHP SHUDWXUD�DOOD�TXDOH�OD�SURWHLQD�VL�GHQDWXUD�

2 WWR�FRP SRVWL�KDQQR�HIIHWWLYDP HQWH�DXP HQWDWR�OD�VWDELOLWÎ �WHUP LFD
GL�&\ ILS� ��LQGLFDQGR�XQ�OHJDP H�GLUHWWR��,O�SDVVR�VXFFHVVLYR�SHU

GHWHUP LQDUH�VH�TXHVWL�FRP SRVWL�SRVVDQR�HVVHUH�XWLOL�DL�SD] LHQWL�FRQ
' ( ( � � �ä�WHVWDUOL�LQ�XQ�VDJJLR�FHOOXODUH�FKH�LQGLFKL�XQ�ULSULVWLQR�GHOOD
QRUP DOH�IXQ] LRQH�GL�&\ ILS� �R�OD�ULP R] LRQH�GHOO•HIIHWWR�LQGHVLGHUDWR
GHOOD�YDULDQWH�$UJ� � &\ V��$OP HQR�WUH�ODERUDWRUL�VWDQQR�DWWLYDP HQWH
VYLOXSSDQGR�WDOL�VDJJL�FHOOXODUL��LO�ODERUDWRULR�GL�3DWULFLD�6KLJXQRY

�)LRFUX] ���LO�ODERUDWRULR�GL�-RVHSK�' RXJKHUW\ ��: DVKLQJWRQ�8 QLYHUVLW\
6W��/ RXLV���LO�ODERUDWRULR�GL�( LOHHQ�. HQQHG\ ��8 QLYHUVLW\ �RI�1 RUWK

&DUROLQD���| �IRQGDP HQWDOH�XWLOL] ] DUH�XQ�VDJJLR�FKH�ULIOHWWD
DFFXUDWDP HQWH�OD�P DODWWLD��SHUWDQWR��VDUHEEH�XWLOH�LP SLHJDUH�SL&
VDJJL�FHOOXODUL�GLYHUVL��,�FRP SRVWL�GRYUHEEHUR�HVVHUH�WHVWDWL�DQFKH

QHO�FRQWHVWR�GL�DOWUH�YDULDQWL�SDWRJHQHWLFKH��SRLFKÞ�DQFK•HVVH
P RGLILFDQR�OD�VWHVVD�UHJLRQH�GHOOD�SURWHLQD�FRLQYROWD�QHOOD�YDULDQWH
$UJ� � &\ V��&L� �ULFKLHGH�OD�FUHD] LRQH�GL�XQD�OLQHD�FHOOXODUH�GHULYDWD

GD�SD] LHQWL�SRUWDWRUL�GHOOH�DOWUH�YDULDQWL�SDWRJHQHWLFKH�



6YLOXSSR�GL�WHUDSLH

5LSRVL] LRQDP HQWR�IDUP DFRORJLFR
8 Q�VHFRQGR�P HWRGR�SHU�LGHQWLILFDUH�SRWHQ] LDOL�IDUP DFL�GD
ULSRVL] LRQDUH�FRQVLVWH�QHOO•HVHJXLUH�XQR�VFUHHQLQJ�DG�DOWD

SURFHVVLYLWÎ �XWLOL] ] DQGR�XQ�VDJJLR�ULOHYDQWH��7DOH�VDJJLR�SX� �HVVHUH
EDVDWR�VX�FROWXUH�FHOOXODUL��DG�HVHP SLR�LO�WHVW�GHO�GRUVDO�UXIIOH�QHL

ILEUREODVWL�GHVFULWWR�VRSUD��%HJHP DQQ�HW�DO���� � � � ���RSSXUH�HIIHWWXDWR
LQ�RUJDQLVP L�DQLP DOL�DEEDVWDQ] D�SLFFROL�GD�SHUP HWWHUH�HVSHULP HQWL
FRQ�ROWUH�� � � �FRQGL] LRQL�GLYHUVH��FRP H�JLULQL��3DQWKL�HW�DO���� � � � ��R

] HEUDILVK��6YLOXSSDUH�XQ�VDJJLR�DGDWWR�D�XQR�VFUHHQLQJ�DG�DOWD
SURFHVVLYLWÎ �GL�IDUP DFL�DSSURYDWL�ä�XQ•DWWLYLWÎ �HFRQRP LFDP HQWH

DFFHVVLELOH�DOOH�DVVRFLD] LRQL�GL�SD] LHQWL�H�KD�LO�SRWHQ] LDOH�GL
LQIOXHQ] DUH�LQ�P RGR�VLJQLILFDWLYR�OD�ULFHUFD�GL�WUDWWDP HQWL�HIILFDFL�

,VDEHOOD��%UDVLOH



6YLOXSSR�GL�WHUDSLH

5LSRVL] LRQDP HQWR
IDUP DFRORJLFR

8 Q�DOWUR�DSSURFFLR�DO�ULSRVL] LRQDP HQWR�IDUP DFRORJLFR�FRQVLVWH�QHOOR
VIUXWWDUH�LO�IDWWR�FKH��ROWUH�DOOD�' ( ( � � ��OH�SURWHLQH�&\ ILS�VRQR�FRLQYROWH

DQFKH�QHL�SURFHVVL�GL�FUHVFLWD�H�P HWDVWDVL�WXP RUDOH��,�ULFHUFDWRUL
GHOO•8 QLYHUVLWÎ �GHOOD�* HRUJLD�H�GHOO•8 QLYHUVLWÎ �GHO�1 RUWK�&DUROLQD

&KDSHO�+LOO�KDQQR�VYLOXSSDWR�FRP SRVWL�LQ�JUDGR�GL�DOWHUDUH�OD�IXQ] LRQH
GHO�: DYH�5HJXODWRU\ �&RP SOH[ ��/ LP D\ H�HW�DO���� � � � ���4 XHVWL�FRP SRVWL

DJLVFRQR�VX�FHOOXOH�FKH�HVSULP RQR�OH�SURWHLQH�&\ ILS�Z LOG�W\ SH��P D�VDUÎ
IRQGDP HQWDOH�GHWHUP LQDUH�VH�VLDQR�LQ�JUDGR�GL�HOLP LQDUH�JOL�HIIHWWL

QRFLYL�GHOOH�YDULDQWL�SDWRJHQHWLFKH�GL�&\ ILS� ��6HEEHQH�TXHVWL
WUDWWDP HQWL�VLDQR�DQFRUD�ORQWDQL�GDOOD�IDVH�GL�VWXGLR�VXOO•XRP R�

YHQJRQR�VYLOXSSDWL�SHU�XQD�P DODWWLD�FKH�DWWLUD�JUDQGL�ULVRUVH��LO�FKH�OL
IDUÎ �DYDQ] DUH�SL&�UDSLGDP HQWH�ULVSHWWR�D�TXDOVLDVL�WUDWWDP HQWR

VSHFLILFR�SHU�OD�' ( ( � � �

8 QLYHUVLWÎ �GHOOD�&DUROLQD�GHO�1 RUG��&KDSHO
+LOO



6YLOXSSR�GL�WHUDSLH

2 OLJRQXFOHRWLGL�DQWLVHQVR
DOOHOR� VHOHWWLYL

&\ ILS� �ä�SUHVHQWH�LQ�GXH�DOOHOL�LQ�RJQL�FHOOXOD��XQR�VX�FLDVFXQ
FURP RVRP D�� ���1 HL�SD] LHQWL�FRQ�' ( ( � � ��XQ�DOOHOH�ä�QRUP DOH
P HQWUH�O•DOWUR�SRUWD�XQD�YDULDQWH�SDWRJHQHWLFD��/ D�YDULDQWH
VSHVVR�GLIIHULVFH�GDOO•DOOHOH�QRUP DOH�SHU�XQ�VROR�QXFOHRWLGH
�GHWWR�VLQJOH�QXFOHRWLGH�SRO\ P RUSKLVP ��R�VQS��SURQXQFLDWR

~VQLS•���P D�TXHVWR�VLQJROR�FDP ELDP HQWR�ä�VXIILFLHQWH�D
SURGXUUH�XQD�SURWHLQD�FKH�HVHUFLWD�XQ�HIIHWWR�GDQQRVR�VXOOD

FHOOXOD�H��LQ�XOWLP D�DQDOLVL��VXO�SD] LHQWH��1 HL�WRSL��OD
ULP R] LRQH�GL�HQWUDP EL�JOL�DOOHOL�GL�&\ ILS� �QRQ�ä�FRP SDWLELOH

FRQ�OD�YLWD��L�WRSL�FRP SOHWDP HQWH�SULYL�GL�&\ ILS� �QRQ
VRSUDYYLYRQR�DOOD�QDVFLWD��,�WRSL�FRQ�XQD�VROD�FRSLD�GHO
JHQH�YLYRQR�ROWUH�OD�QDVFLWD��VHEEHQH�P RVWULQR�DOFXQH

GLIIHUHQ] H�ULVSHWWR�DL�WRSL�FRQ�HQWUDP EL�JOL�DOOHOL��+DQ�HW�DO��
� � � � ��* ��+ ��. LP �HW�DO���� � � � ��=KDQJ�HW�DO���� � � � ��� � � � ��

4 XHVWH�GLIIHUHQ] H�QRQ�VRQR�WXWWDYLD�FRVó�JUDYL�TXDQWR�TXHOOH
RVVHUYDWH�QHL�WRSL�FKH�HVSULP RQR�$UJ� � &\ V�LQ�XQR�GHL�GXH
DOOHOL��. DQJ�HW�DO���� � � � ���&RQVLGHUDQGR�TXHVWL�GDWL�VXL�WRSL�
LQVLHP H�DO�IDWWR�FKH�WXWWL�L�SD] LHQWL�FRQ�' ( ( � � �VWXGLDWL�ILQRUD
HVSULP RQR�XQD�TXDOFKH�IRUP D�GL�&\ ILS� ��H�QRQ�XQD�YDULDQWH

QXOOD���VL�VXJJHULVFH�FKH�LO�P HFFDQLVP R�SDWRORJLFR�VLD�XQ
JXDGDJQR�GL�IXQ] LRQH��3HUWDQWR��SRWUHEEH�HVVHUH�XWLOH�DL

SD] LHQWL�ULP XRYHUH�O•DOOHOH�SDWRJHQHWLFR��LQYHUWHQGR�LO
JXDGDJQR�GL�IXQ] LRQH��VH�IRVVH�SRVVLELOH�IDUOR�ODVFLDQGR

LQDOWHUDWR�O•DOOHOH�QRUP DOH�



8 Q�DSSURFFLR�WHUDSHXWLFR�FKLDP DWR�LQWHUIHUHQ] D�GHOO•51 $��JHQH
VLOHQFLQJ�R�NQRFNGRZ Q��SX� �RWWHQHUH�TXHVWD�ULP R] LRQH�DOOHOR�

VHOHWWLYD�GL�&\ ILS� ��8 Q�ROLJRQXFOHRWLGH�FRP SOHP HQWDUH�DOO•P 51 $�GL
&\ ILS� ��FLRä�XQ�ROLJRQXFOHRWLGH�DQWLVHQVR��$62 ���SX� �HVVHUH
SURJHWWDWR�SHU�FRUULVSRQGHUH�HVDWWDP HQWH��DG�HVHP SLR��DOOD

YDULDQWH�$UJ� � &\ V��3RLFKÞ�O•$62 �QRQ�FRUULVSRQGH�SHUIHWWDP HQWH
DOO•DOOHOH�QRUP DOH��QRQ�LQWHUIHULUHEEH�FRQ�OD�SURGX] LRQH�GHOOD

SURWHLQD�QRUP DOH��2 OLJRQXFOHRWLGL�GL�VLOHQ] LDP HQWR�DOOHOR� VSHFLILFR
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3RLFKÞ�OD�' ( ( � � �FRQGLYLGH�VLQWRP L�H�SURJQRVL�FRQ�DOWUH
IRUP H�GL�HQFHIDORSDWLH�HSLOHWWLFKH�GHOOR�VYLOXSSR��' ( ( ��

YDOH�OD�SHQD�HVSORUDUH�WUDWWDP HQWL�FKH�VL�VRQR
GLP RVWUDWL�HIILFDFL�LQ�DOWUH�' ( ( �H�YDOXWDUH�VH�SRWUHEEHUR

DYHUH�XWLOLWÎ �DQFKH�QHO�WUDWWDP HQWR�GHOOD�' ( ( � � �

%H[ LFDVHULQ

&RQ�O•DFTXLVL] LRQH�GL�/ RQJERDUG�3KDUP DFHXWLFDOV�GD�SDUWH�GL
/ XQGEHFN��OR�VYLOXSSR�GHO�SULP R�WUDWWDP HQWR�P LUDWR�D�WXWWH�OH
' ( ( �ä�SDVVDWR�D�XQD�JUDQGH�D] LHQGD�FRQ�QRWHYROL�ULVRUVH�HG
HVSHULHQ] D�QHO�SRUWDUH�VXO�P HUFDWR�IDUP DFL�QHXURORJLFL�
%H[ LFDVHULQ�DJLVFH�VX�XQ�UHFHWWRUH�VSHFLILFR�GHOOD�VHURWRQLQD�
� � +7� &��)DUP DFL�FRP H�OD�IHQIOXUDP LQD��FKH�DJLVFRQR�LQ
P DQLHUD�QRQ�VHOHWWLYD�VXL�UHFHWWRUL�GHOOD�VHURWRQLQD��ULGXFRQR
OH�FULVL�HSLOHWWLFKH�P D�FDXVDQR�HIIHWWL�FROODWHUDOL�LQGHVLGHUDWL
�VHGD] LRQH��FDUGLRSDWLH�YDOYRODUL��HFF����,�FRP SRVWL�FKH
DWWLYDQR�VHOHWWLYDP HQWH�LO�UHFHWWRUH�� � +7� &�VRQR�VWDWL
FRQVLGHUDWL�SURP HWWHQWL�SHUFKÞ�L�WRSL�SULYL�GHO�UHFHWWRUH
P RVWUDQR�FULVL�VSRQWDQHH��7HFRWW�HW�DO���� � � � ���%H[ LFDVHULQ
ULGXFH�OH�FULVL�QHL�SD] LHQWL�FRQ�' ( ( �H�ILQRUD�QRQ�KD�P RVWUDWR
JUDYL�SUREOHP L�GL�VLFXUH] ] D��&KDQ�HW�DO���� � � � ���,O�IDUP DFR�ä
DWWXDOP HQWH�LQ�VSHULP HQWD] LRQH�GL�)DVH�,,,��O•XOWLP D�IDVH
SULP D�GHOO•DSSURYD] LRQH�FRP P HUFLDOH�
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6LP LOH�D�%H[ LFDVHULQ��DQFKH�%0 %� � � � �DJLVFH�VXO�UHFHWWRUH�� � +7� &�
$WWXDOP HQWH�ä�LQ�XQR�VWXGLR�GL�)DVH�,,�SHU�OH�' ( ( ��| �LP SRUWDQWH�QRWDUH
FKH�OD�IUHTXHQ] D�GHOOH�FULVL�ä�O•HQGSRLQW�SULP DULR�LQ�HQWUDP EL�JOL�VWXGL
VXL�GXH�DJRQLVWL�� � +7� &��%0 %� � � � �H�%H[ LFDVHULQ���6HEEHQH�QRQ�YL
VLDQR�GDWL�FRQYLQFHQWL�FKH�OD�ULGX] LRQH�GHOOH�FULVL�P LJOLRUL�OR�VYLOXSSR
FRJQLWLYR�QHOOH�' ( ( ��O•XQLFR�IDUP DFR�FKH�KD�P RVWUDWR�TXDOFKH
FDSDFLWÎ �GL�P LJOLRUDUH�OD�FRJQL] LRQH�QHOO•HSLOHVVLD�ä�OD�IHQIOXUDP LQD
�6RWR� ,QVXJD�HW�DO���� � � � ���XQ�DJHQWH�FKH�ULODVFLD�VHURWRQLQD�H�DJLVFH
VX�WXWWL�L�UHFHWWRUL�VHURWRQLQHUJLFL��| �TXLQGL�SRVVLELOH�FKH�TXHVWL
DJRQLVWL�VHURWRQLQHUJLFL�SL&�WROOHUDWL��VHOHWWLYL�SHU�� � +7� &��SRVVDQR
RIIULUH�XQ�EHQHILFLR�VLP LOH��P D�SRWUHEEH�HVVHUH�GLIILFLOH�SHU�L
ULFHUFDWRUL�ULOHYDUOR�VHQ] D�XQD�P LVXUD�GL�HVLWR�DGHJXDWD��YHGL�VH] LRQH
VXFFHVVLYD��

5HOXWULJLQH

3UD[ LV�3UHFLVLRQ�0 HGLFLQH�KD�VYLOXSSDWR�XQ�EORFFDQWH�GHL�FDQDOL�GHO
VRGLR�FKH�KD�P RVWUDWR�HIILFDFLD�LQ�P RGHOOL�DQLP DOL�GL�HSLOHVVLH�QRQ
FDXVDWH�GD�YDULDQWL�QHL�FDQDOL�GHO�VRGLR��/•D] LHQGD�KD�GLP RVWUDWR
HIILFDFLD�LQ�SD] LHQWL�6&1 � $� 6&1 � $�H�VWD�DP SOLDQGR�JOL�VWXGL
LQFOXGHQGR�WXWWL�L�SD] LHQWL�FRQ�' ( ( ��6HEEHQH�O•D] LHQGD�DIIHUP L�FKH
~WXWWH�OH�' ( ( �GL�RULJLQH�JHQHWLFD�ULVXOWDQR�LQ�XQD�LSHUDWWLYD] LRQH�GHL
FDQDOL�GHO�VRGLR•��VDUHEEH�LP SRUWDQWH�WHVWDUH�LO�FRP SRVWR�LQ�XQ
P RGHOOR�GL�' ( ( � � �SHU�YHULILFDUH�FKH�DQFKH�LQ�TXHO�P RGHOOR�OH�FULVL
YHQJDQR�ULGRWWH�



6YLOXSSR�GL�WHUDSLH

5DYLFWL

,O�IDUP DFR�5DYLFWL�GL�$P JHQ��R�JOLFHUROR�IHQLOEXWLUUDWR��ä�XWLOL] ] DWR
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+D�P RVWUDWR�DWWLYLWÎ �DQWL� FULVL�LQ�P RGHOOL�GL�HSLOHVVLH�6/&� $� �H
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( SLGLROH[ � &DQQDELGLROR� 2 OLR�GL�&%'

/ D�) ' $ �KD�DSSURYDWR�( SLGLROH[ �QHO�� � � � �SHU�LO�WUDWWDP HQWR�GL�GXH
' ( ( ��OD�VLQGURP H�GL�' UDYHW�H�OD�VLQGURP H�GL�/ HQQR[ � * DVWDXW��~,�GDWL
GLVSRQLELOL�VXJJHULVFRQR�FKH�LO�WUDWWDP HQWR�FRQ�XQD�VROX] LRQH
DOWDP HQWH�SXULILFDWD�D�EDVH�GL�ROLR�GL�&%' �GHULYDWR�GD�SLDQWH�SX�
HVVHUH�HIILFDFH�LQ�XQ�DP SLR�VSHWWUR�GL�GLVWXUEL�HSLOHWWLFL�H�GL
H] LRORJLH�GLYHUVH�•��/ DWWDQ] L�HW�DO���� � � � ��8 Q�FDVR�ULSRUWDWR�GL
VXFFHVVR�GHO�WUDWWDP HQWR�FRQ�FDQQDELGLROR�LQ�XQ�SD] LHQWH�' ( ( � �
�GH�* � HV�HW�DO���� � � � ��QRQ�LQFOXGH�LQIRUP D] LRQL�VX�GRVH��VFKHP D
WHUDSHXWLFR�R�RULJLQH�GHO�IDUP DFR��UHQGHQGR�GLIILFLOH�YDOXWDUQH
O•HIILFDFLD�

. HWRJHQLF�RU�P RGLILHG�$WNLQV�GLHW

$OFXQH�IRUP H�GL�' ( ( ��LQFOXVD�OD�VLQGURP H�GL�' UDYHW��ULVSRQGRQR
EHQH�DOOD�GLHWD�FKHWRJHQLFD��6KDUP D�	 �7ULSDWKL��� � � � ���7XWWDYLD�
DOFXQL�VRWWRWLSL�GL�' ( ( �QRQ�ULVSRQGRQR�DO�WUDWWDP HQWR�H��LQ�DOFXQL
FDVL��OD�GLHWD�SX� �SHJJLRUDUH�OH�FRQGL] LRQL�GHO�SD] LHQWH��. R�HW�DO��
� � � � ���3RLFKÞ�QRQ�HVLVWH�DOFXQD�HYLGHQ] D�VSHFLILFD�GL�HIILFDFLD�SHU
OD�' ( ( � � ��ä�FRQVLJOLDELOH��FRP H�SHU�TXDOVLDVL�LQWHUYHQWR��SURFHGHUH
FRQ�FDXWHOD�



&RP H�ULSRUWDWR�VRSUD��L�JHQLWRUL�GHL�SD] LHQWL�FRQ�' ( ( � � �KDQQR
HVSUHVVR�FKH��VHEEHQH�LO�FRQWUROOR�GHOOH�FULVL�HSLOHWWLFKH�VLD

LP SRUWDQWH��LO�ULWDUGR�GHOOR�VYLOXSSR�ä�DOWUHWWDQWR�LP SRUWDQWH��VH
QRQ�GL�SL&��TXDQGR�VL�YDOXWD�O•HIILFDFLD�GL�XQD�WHUDSLD��6YLOXSSDUH
XQ�LQWHUYHQWR�WHUDSHXWLFR�FKH�WUDWWL�TXHVWL�VLQWRP L�QRQ�OHJDWL�DOOH

FULVL�ULFKLHGHUÎ �XQ�P RGR�SHU�P LVXUDUH�LO�P LJOLRUDP HQWR�QHO
SD] LHQWH��4 XHVWH�P LVXUH�GL�HVLWR��XWLOL] ] DWH�VLD�QHJOL�VWXGL�GL�VWRULD

QDWXUDOH�VLD�QHJOL�VWXGL�FOLQLFL�LQWHUYHQWLVWLFL��GHYRQR�HVVHUH�

���� ��� �5LOHYDQWL�SHU�OD�TXDOLWÎ �GL�YLWD�H�LO�EHQHVVHUH�GHO�SD] LHQWH

���� ��� �$SSOLFDWH�LQ�P RGR�FRHUHQWH�GD�GLYHUVL�FOLQLFL�H�LQ�GLYHUVH
VHGL�

���� ��� �6HQVLELOL�DO�FDP ELDP HQWR��VLD�P LJOLRUDP HQWR�FKH
SHJJLRUDP HQWR

$�HFFH] LRQH�GHO�WUDWWDP HQWR�GL�)DVH�� �SHU�OD�VLQGURP H�GL�' UDYHW�GL
6WRNH�7KHUDSHXWLFV� %LRJHQ��] RUHYXQHUVHQ��JOL�VWXGL�FOLQLFL�FKH

LQGDJDQR�WHUDSLH�LQ�JUDGR�GL�P RGLILFDUH�LO�GHFRUVR�GHOOD�P DODWWLD
QHOOH�' ( ( �VRQR�DQFRUD�QHOOH�IDVL�LQL] LDOL��&•ä�DQFRUD�WHP SR�SHU

SUHSDUDUVL�DGHJXDWDP HQWH�DJOL�VWXGL�FOLQLFL�SHU�WHUDSLH�P RGLILFDQWL
OD�P DODWWLD��LQ�P RGR�GD�JDUDQWLUH�FKH�L�WUDWWDP HQWL�HIILFDFL

UDJJLXQJDQR�L�SD] LHQWL�FKH�QH�KDQQR�ELVRJQR�
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$QFKH�VH�P ROWL�IDUP DFL�VRQR�VWDWL�VWXGLDWL�H�DSSURYDWL�SHU�ULGXUUH�LO
FDULFR�GHOOH�FULVL�LQ�SD] LHQWL�FRQ�GLYHUVH�IRUP H�GL�HSLOHVVLD�

P LVXUDUH�FRQ�SUHFLVLRQH�VH�XQ�IDUP DFR�ULGXFH�HIIHWWLYDP HQWH�LO
QXP HUR�R�OD�JUDYLWÎ �GHOOH�FULVL�QRQ�ä�VHP SOLFH�QÞ�DIILGDELOH�FRP H
JOL�VSHULP HQWDWRUL�YRUUHEEHUR��/ H�FULVL�VSHVVR�DYYHQJRQR�D�FDVD�
SRVVRQR�YHULILFDUVL�LQ�TXDOVLDVL�P RP HQWR�GHO�JLRUQR�R�GHOOD�QRWWH�

H�DQFKH�L�FDUHJLYHU�SL&�DWWHQWL�QRQ�VRQR�VHP SUH�LQ�JUDGR�GL
LGHQWLILFDUH�FKH�WLSR�GL�FULVL�LO�SD] LHQWH�VWLD�DYHQGR��TXDQGR

HVDWWDP HQWH�VLD�LQL] LDWD��FRVD�O•DEELD�VFDWHQDWD��1 RQRVWDQWH
TXHVWD�OLP LWD] LRQH��OD�P DJJLRU�SDUWH�GHL�WUDWWDP HQWL�VWXGLDWL�SHU�OH
' ( ( �XVHUÎ �FRP XQTXH�LO�FRQWHJJLR�GHO�FDULFR�GL�FULVL�FRP H�P LVXUD�GL

HVLWR�SULP DULD�
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�,QFKVWRQH�3URMHFW
3RLFKÞ�VL�SUHYHGH�FKH�OH�WHUDSLH�GL�SUHFLVLRQH�QRQ�VROR�ULGXFDQR�OD
IUHTXHQ] D�H�O•LQWHQVLWÎ �GHOOH�FULVL��P D�P LJOLRULQR�DQFKH�OR�VYLOXSSR
FHUHEUDOH�H�OD�GLVDELOLWÎ �LQWHOOHWWLYD��OH�P LVXUH�GL�HVLWR�QHJOL�VWXGL

FOLQLFL�GHYRQR�HVVHUH�VHQVLELOL�DL�FDP ELDP HQWL�DWWHVL��,O
' HYHORSP HQWDO�( SLOHSWLF�( QFHSKDORSDWK\ �3URMHFW��' ( ( � 3��KD�DYYLDWR

XQ�SURJUDP P D�SHU�VYLOXSSDUH�WDOL�P LVXUH�GL�HVLWR��FKLDP DWR
,QFKVWRQH�3URMHFW��FRVó�FKLDP DWR�SHUFKÞ�VL�FRQFHQWUD�VX

P LJOLRUDP HQWL�SL&�SLFFROL�ULVSHWWR�DL�WLSLFL�P LOHVWRQHV���,O�SURJHWWR
LQFOXGH�DGDWWDUH�L�P HWRGL�GL�YDOXWD] LRQH�GHOOH�FDSDFLWÎ �DL�EDP ELQL

FRQ�GLVDELOLWÎ �YLVLYH��GHWHUP LQDUH�FRVD�UDSSUHVHQWL�XQ�FDP ELDP HQWR
VLJQLILFDWLYR�QHOOD�IXQ] LRQH�P RWRULD�SHU�L�JHQLWRUL�GL�EDP ELQL�FRQ�' ( ( �

VYLOXSSDUH�QXRYH�P LVXUH�GL�HVLWR�DGDWWH�D�SD] LHQWL�FKH�SRWUHEEHUR
FROORFDUVL�VXO�~OLYHOOR�P LQLP R•�GHOOH�VFDOH�GL�VYLOXSSR�VWDQGDUG�FRP H

%D\ OH\ �R�9LQHODQG��+HFNHU�HW�DO���� � � � ���0 LVXUDUH�TXDOVLDVL
P LJOLRUDP HQWR�DSSRUWDWR�GD�XQ�WUDWWDP HQWR�VDUÎ �GLIILFLOH�H

ULFKLHGHUÎ �QXRYL�VWUXP HQWL�SHU�FDWWXUDUH�FRQ�SUHFLVLRQH�SURJUHVVL
VRWWLOL�LQ�SD] LHQWL�FRQ�FRP SURP LVVLRQH�SURIRQGD�

/•RELHWWLYR�GHOO•,QFKVWRQH�3URMHFW�ä�DFFHOHUDUH�OR�VYLOXSSR�GHOOH
P LVXUH�GL�HVLWR�ILQR�DO�SXQWR�GL�RWWHQHUH�O•DSSURYD] LRQH�) ' $ �SHU�L

SD] LHQWL�FRQ�' ( ( ��7DOL�P LVXUH�GHYRQR�HVVHUH�SL&�VHQVLELOL�DL
P LJOLRUDP HQWL�LQFUHP HQWDOL�ULVSHWWR�DJOL�VWUXP HQWL�XWLOL] ] DWL�SHU�ULWDUGL

GHOOR�VYLOXSSR�P HQR�JUDYL��,O�SURJHWWR�UDFFRJOLH�GRP LQL
FRP SRUWDP HQWDOL��OD�SL&�SLFFROD�YDULD] LRQH�FKH�L�FDUHJLYHU

FRQVLGHUHUHEEHUR�VLJQLILFDWLYD��H�LGHQWLILFD�SDWWHUQ�QHL�GDWL��' RZ QV
HW�DO���� � � � ���4 XHVWR�UDSSUHVHQWD�XQ�SULP R�SDVVR�QHOOR�VYLOXSSR�H

QHOOD�VHOH] LRQH�GL�VWUXP HQWL�GL�YDOXWD] LRQH�FOLQLFD�FKH�SRWUDQQR
HVVHUH�XWLOL] ] DWL�QHJOL�VWXGL�FOLQLFL�SHU�OH�' ( ( �P DQ�P DQR�FKH�QXRYL

WUDWWDP HQWL�YHUUDQQR�WHVWDWL�
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�F�O�L�Q�L�F�L���' �(�(�� ��

&RVD�SRVVRQR�IDUH�OD�&\ ILS� �1 HWZ RUN�H�L
ORUR�DOOHDWL�SHU�DLXWDUH"



&RQFOXVLRQL

5LVSHWWR�DOOH�IRUP H�SL&�FRP XQL�GL�' ( ( ��6LQGURP H�GL
' UDYHW� 6&1 � $��6&1 � $��&' . / � ���OR�VYLOXSSR�GL�WUDWWDP HQWL�SHU�OD

' ( ( � � �ä�LQ�XQD�IDVH�LQL] LDOH��7XWWDYLD��OH�OH] LRQL�DSSUHVH�GDO
WUDWWDP HQWR�GL�TXHOOH�DOWUH�' ( ( �IDUDQQR�Vó�FKH�L�WUDWWDP HQWL�SHU
OD�' ( ( � � �SDVVLQR�GDOOD�VFRSHUWD�VFLHQWLILFD�DJOL�VWXGL�FOLQLFL�H
DOOD�FXUD�GHO�SD] LHQWH�SL&�UDSLGDP HQWH��$QFKH�OR�VWXGLR�GHOOD

IXQ] LRQH�GL�&\ ILS� �LQ�FRQWHVWL�GLYHUVL�GDOOD�' ( ( � � �IDUÎ �SURJUHGLUH
OD�ULFHUFD��VHEEHQH�O
DSSOLFDELOLWÎ �GHL�ULVXOWDWL�GHOOD�VFLHQ] D�GL

EDVH�SRWUHEEH�QRQ�HVVHUH�LP P HGLDWDP HQWH�HYLGHQWH��,
FDUHJLYHU�GHL�SD] LHQWL�SRVVRQR�DFFHOHUDUH�GLUHWWDP HQWH�TXHVWR

SURFHVVR�GRQDQGR�FDP SLRQL�ELRORJLFL��SHU�FUHDUH�P RGHOOL�GL
P DODWWLD�EDVDWL�VX�FHOOXOH���SDUWHFLSDQGR�D�VWXGL�GL�VWRULD

QDWXUDOH��SHU�SUHYHGHUH�P HJOLR�LO�GHFRUVR�FOLQLFR��SURGXFHQGR
GDWL�FKH�SRVVRQR�IXQJHUH�GD�JUXSSR�SODFHER�YLUWXDOH�SHU�VWXGL

GL�SLFFROH�GLP HQVLRQL��H�VRVWHQHQGR�OH�IDVL�SL&�LQL] LDOL�H
ULVFKLRVH�GHOOD�ULFHUFD��2 UJDQL] ] D] LRQL�FRP H�LO�1 HWZ RUN�&\ ILS�
VYROJRQR�DQFKH�XQ�UXROR�LP SRUWDQWH�QHOOD�ULFHUFD�VFLHQWLILFD
ULXQHQGR�ULFHUFDWRUL�SURYHQLHQWL�GD�P RQGL�P ROWR�GLYHUVL�FKH
SRVVRQR�LP SDUDUH�JOL�XQL�GDJOL�DOWUL��1 HO�P DU] R�GHO�� � � � ��LO

1 HWZ RUN�&\ ILS� �KD�RVSLWDWR�XQ�LQFRQWUR�YLUWXDOH�LQ�FXL�VFLHQ] LDWL
FKH�VWXGLDQR�LO�FRP SRUWDP HQWR�GL�ULFHUFD�GHOOD�FRFDLQD�QHL�WRSL�

OH�ULVSRVWH�DO�UXP RUH�QHL�] HEUDILVK��O
RUJDQL] ] D] LRQH�GHL
ILODP HQWL�GL�DFWLQD�H�O
HQFHIDORSDWLD�HSLOHWWLFD�KDQQR�VFDP ELDWR
LGHH�H�DYYLDWR�FROODERUD] LRQL��4 XHVWR�UXROR�GL�FHQWUR�QHYUDOJLFR
�QHWZ RUN�KXE��ä�XQD�FRP SRQHQWH�LQHVWLP DELOH�GHO�SURFHVVR�GL

VFRSHUWD�VFLHQWLILFD�



* ORVVDULR

$FWLQD�v�XQD�SURWHLQD�FKH�IRUP D�ILODP HQWL�R�FDYL�DOO
LQWHUQR
GHOOH�FHOOXOH��

$JRQLVWD�v�XQD�VRVWDQ] D�FKH�DWWLYD�XQ�UHFHWWRUH�SHU
WUDVP HWWHUH�XQ�VHJQDOH�DOO
LQWHUQR�GL�XQD�FHOOXOD�

$OOHOH�v�XQD�FRSLD�GL�XQ�JHQH��VROLWDP HQWH�XVDWR�QHO�FRQWHVWR
LQ�FXL�XQ�SD] LHQWH�KD�GXH�GLYHUVL�DOOHOL��

$UJLQLQD�v�XQR�GHL�� � �DP P LQRDFLGL�H�XQ�VLWR�IUHTXHQWH�GL
YDULDQWL�SDWRJHQH�

$VVRQH�v�XQD�OXQJD�SURLH] LRQH�FKH�FRQGXFH�GDO�FRUSR�GL�XQ
QHXURQH�D�XQ
DOWUD�FHOOXOD�

%ORFFDQWH�GHL�FDQDOL�GHO�VRGLR�v�XQD�FODVVH�GL�VRVWDQ] H�FKH
ULGXFRQR�LO�IOXVVR�GL�VRGLR�DWWUDYHUVR�XQD�P HP EUDQD
FHOOXODUH��4 XHVWD�FODVVH�LQFOXGH�WRVVLQH�QDWXUDOL��IDUP DFL
DQWLGRORULILFL��IDUP DFL�SHU�O
DULWP LD�FDUGLDFD�H
DQWLFRQYXOVLYDQWL�

&LWRVFKHOHWUR�v�OD�UHWH�GL�ILODP HQWL��LQFOXVL�L�ILODP HQWL�GL
DFWLQD��FKH�FRQIHULVFRQR�ULJLGLWÎ �DOOD�FHOOXOD�H�OH�SHUP HWWRQR
GL�P XRYHUVL�

&RUUHOD] LRQH�JHQRWLSR� IHQRWLSR�v�XQ�FRQIURQWR�WUD�OH�YDULDQWL
SDWRJHQH��VHTXHQ] D�JHQLFD��H�OH�FDUDWWHULVWLFKH�ILVLFKH�FRP H
L�VHJQL�H�L�VLQWRP L�GHOOD�P DODWWLD�



' HQDWXUDUH�v�XQ�SURFHVVR�LQ�FXL�OD�IRUP D�WULGLP HQVLRQDOH�GL
XQD�SURWHLQD�YLHQH�DOWHUDWD�LQ�P RGR�FKH�QRQ�VYROJD�SL&�OD
VXD�IXQ] LRQH�QRUP DOH��/ D�SURWHLQD�GL�VROLWR�GLYHQWD
LQVROXELOH��/ 
DOEXP LQD�QHOO
DOEXP H�G
XRYR�YLHQH�GHQDWXUDWD
TXDQGR�O
XRYR�YLHQH�FRWWR�

' HQGULWH�v�XQD�GHOOH�QXP HURVH�EUHYL�SURLH] LRQL�FKH�VL
GLUDP DQR�GDO�FRUSR�GL�XQ�QHXURQH��GL�VROLWR�O
DVVRQH�GL�XQ
QHXURQH�VL�FROOHJD�DO�GHQGULWH�GL�XQ�DOWUR�QHXURQH��

' H�QRYR�v�XQD�YDULDQWH�SDWRJHQD�FKH�QRQ�ä�HUHGLWDWD�GD
QHVVXQR�GHL�GXH�JHQLWRUL�

' LQDP LFD�P ROHFRODUH�v�LO�UDSLGR�P RYLP HQWR�GL�SDUWL�GL�XQD
P ROHFROD�LQ�UHOD] LRQH�DG�DOWUH�SDUWL�

' RP LQDQWH�v�XQD�FRQGL] LRQH�JHQHWLFD�LQ�FXL�XQ�DOOHOH�GL�XQ
JHQH�FRQWUROOD�LO�IHQRWLSR�GHOO
RUJDQLVP R�LQGLSHQGHQWHP HQWH
GDOO
DOWUR�DOOHOH��FRP H�JOL�RFFKL�P DUURQL��

)DUP DFR�ULSURSRVWR��R�UHSXUSRVHG��v�XQ�IDUP DFR�FKH�ä�VWDWR
DSSURYDWR�SHU�OD�GLVWULEX] LRQH�FRP P HUFLDOH�SHU�XQD�P DODWWLD
HG�ä�HIILFDFH�QHO�WUDWWDP HQWR�GL�XQ
DOWUD�P DODWWLD�

)LEUREODVWR�v�XQ�WLSR�GL�FHOOXOD�FKH�VL�WURYD�LQ�P ROWH�SDUWL�GHO
FRUSR�HG�ä�IDFLOH�GD�XVDUH�SHU�FUHDUH�XQD�OLQHD�FHOOXODUH�

* XDGDJQR�GL�IXQ] LRQH�v�XQ�FDP ELDP HQWR�FKH�FRQIHULVFH�DOOD
SURWHLQD�XQD�QXRYD�DWWLYLWÎ ��QHO�FRQWHVWR�GHOOD�P DODWWLD
JHQHWLFD��OD�QXRYD�DWWLYLWÎ �ä�VROLWDP HQWH�GHOHWHULD�SHU�OD
VDOXWH��



,SRWRQLD�v�SHUGLWD�GL�IRU] D�H�FRQWUROOR�P XVFRODUH�

,Q�VLOLFR�v�XQ�HVSHULP HQWR�FKH�VL�VYROJH�DO�FRP SXWHU
XWLOL] ] DQGR�GDWL�IRUQLWL�GD�XQ�ULFHUFDWRUH�

. QRFNRXW��R�,QDWWLYD] LRQH�JHQLFD��v�ULP R] LRQH�GL�XQ�JHQH�GDO
' 1 $�SHU�FUHDUH�XQ�P RGHOOR�EDVDWR�VX�FHOOXOH�R�VX�DQLP DOL�

/ LQHD�FHOOXODUH�v�XQD�FHOOXOD�P RGLILFDWD�SURYHQLHQWH�GD�XQ
SD] LHQWH�R�XQ�DQLP DOH�FKH�YLYH�LQ�XQ�LQFXEDWRUH�H�SX�
HVVHUH�P ROWLSOLFDWD�SL&�YROWH�SHU�IRUQLUH�P DWHULDOH�GL�ULFHUFD
SHU�GLYHUVL�HVSHULP HQWL��/ H�OLQHH�FHOOXODUL�SRVVRQR�DQFKH
HVVHUH�FRQJHODWH�H�WUDVIHULWH�GD�XQ�ODERUDWRULR�DOO
DOWUR�

0 DODWWLD�XOWUD� UDUD�v�8 QD�P DODWWLD�FKH�FROSLVFH�P HQR�GL�� �VX
� � �� � � �SHUVRQH�

0 RGHOOR�P XULQR�FRQGL] LRQDOH�v�XQ�WRSR�JHQHWLFDP HQWH
P RGLILFDWR�FKH�FRQVHQWH�DL�ULFHUFDWRUL�GL�FRQWUROODUH�GRYH�H
TXDQGR�XQD�YDULDQWH�SDWRJHQD�YLHQH�HVSUHVVD�

0 RGLILFD�JHQRP LFD�v�XQ�P HWRGR�SHU�FDP ELDUH�OD�VHTXHQ] D
GHO�' 1 $�LQ�XQ�RUJDQLVP R�YLYHQWH��VLD�SHU�FUHDUH�XQ�P RGHOOR
GL�P DODWWLD�VLD�SHU�FXUDUH�XQD�P DODWWLD�LQ�XQ�SD] LHQWH�

0 LVXUD�GL�HVLWR�v�XQD�P LVXUD] LRQH�XWLOL] ] DWD�LQ�XQR�VWXGLR
FOLQLFR�SHU�GHWHUP LQDUH�OD�JUDYLWÎ �GHOOD�P DODWWLD��OD
SURJUHVVLRQH�R�OD�ULVSRVWD�D�XQ�WUDWWDP HQWR�



1 HXWURILOR�v�XQ�JOREXOR�ELDQFR�FRLQYROWR�QHOOD�ORWWD�FRQWUR�DOFXQL
WLSL�GL�LQIH] LRQL�

1 RQ�VHOHWWLYR�v�XQD�VRVWDQ] D�FKH�LQIOXHQ] D�P ROWL�EHUVDJOL
ELRORJLFL�GLYHUVL�

1 XFOHRWLGH�v�XQ
XQLWÎ �GL�' 1 $�R�51 $�FKH�FRP SRQH�LO�FRGLFH
JHQHWLFR��$��7��* �R�&�QHO�' 1 $��

2 OLJRQXFOHRWLGH�DQWLVHQVR��$62 ��v�XQD�FDWHQD�GL�QXFOHRWLGL
FRP SOHP HQWDUH�D�XQD�VHTXHQ] D�GL�51 $�R�' 1 $�FKH�SHUWDQWR�VL
DWWDFFD�DOO
51 $�R�DO�' 1 $�LQ�XQ�VLWR�VSHFLILFR�

3HUGLWD�GL�IXQ] LRQH�v�XQ�FDP ELDP HQWR�FKH�ULP XRYH�OD�QRUP DOH
IXQ] LRQH�GL�XQD�SURWHLQD��QHO�FRQWHVWR�GHOOD�P DODWWLD�JHQHWLFD�
OD�SHUGLWD�ä�GHOHWHULD�SHU�OD�VDOXWH��

51 $�P HVVDJJHUR�R�P 51 $�v�XQ�ROLJRQXFOHRWLGH�SURGRWWR�GD�XQD
FHOOXOD�FKH�FRQWLHQH�OH�LVWUX] LRQL�SHU�OD�VLQWHVL�GL�XQD�SURWHLQD�

5XIIOH�GRUVDOH��R�GRUVDO�UXIIOH��v�XQD�SURWUXVLRQH�D�IRUP D�GL
FUHVWD�VXOOD�VXSHUILFLH�FHOOXODUH��ULFFD�GL�DFWLQD�

6HTXHQ] LDP HQWR�GHOO
LQWHUR�HVRP D�v�XQ�P HWRGR�SHU�YDOXWDUH
WXWWL�L�JHQL�HVSUHVVL�LQ�XQ�SD] LHQWH�SHU�WURYDUH�SRWHQ] LDOL�YDULDQWL
SDWRJHQH��4 XHVWR�P HWRGR�VHTXHQ] LD�VROR�FLUFD�LO�� � �GHO
JHQRP D�H�QRQ�SX� �YDOXWDUH�OH�YDULDQWL�FKH�VL�WURYDQR�DO�GL�IXRUL
GHL�JHQL�HVSUHVVL��FKH�SRWUHEEHUR�DYHUH�HIIHWWL�VXOOD�VDOXWH�

6HTXHQ] LDP HQWR�GHOO
LQWHUR�JHQRP D�v�XQ�P HWRGR�SHU�YDOXWDUH
WXWWR�LO�' 1 $�GL�XQ�SD] LHQWH�SHU�WURYDUH�YDULDQWL�SDWRJHQH�
4 XHVWR�P HWRGR�ä�SL&�FRVWRVR�GHO�VHTXHQ] LDP HQWR�GHOO
LQWHUR
HVRP D�H�L�ULVXOWDWL�VRQR�SL&�GLIILFLOL�GD�LQWHUSUHWDUH�



6SHULP HQWD] LRQH�FOLQLFD�LQWHUYHQWLVWLFD�v�XQR�VWXGLR�FOLQLFR�LQ�FXL
YLHQH�VRP P LQLVWUDWR�XQ�WUDWWDP HQWR�DO�SD] LHQWH�SHU�GHWHUP LQDUH
VH�LO�WUDWWDP HQWR�ä�HIILFDFH�

6SHULP HQWD] LRQH�FOLQLFD�GL�)DVH�� �v�8 QR�VWXGLR�FOLQLFR�FKH
GHWHUP LQD�OD�TXDQWLWÎ �GL�IDUP DFR�VLFXUD�GD�VRP P LQLVWUDUH�DL
SD] LHQWL��D�YROWH�HVHJXLWR�VX�VRJJHWWL�VDQL��

6SHULP HQWD] LRQH�FOLQLFD�GL�)DVH�� �v�8 QR�VWXGLR�FOLQLFR�FKH
GHWHUP LQD�TXDOH�GRVH�GL�IDUP DFR�ä�HIILFDFH�QHL�SD] LHQWL�

6SHULP HQWD] LRQH�FOLQLFD�GL�)DVH�� �v�8 QR�VWXGLR�FOLQLFR�FKH
GHWHUP LQD�VH�XQ�IDUP DFR�ä�LGRQHR�SHU�OD�GLVWULEX] LRQH
FRP P HUFLDOH�

6WDELOLWÎ �WHUP LFD�v�OD�FDSDFLWÎ �GL�XQD�SURWHLQD�GL�UHVLVWHUH�DOOD
GHQDWXUD] LRQH�LQ�ULVSRVWD�DO�FDORUH��4 XHVWD�SURSULHWÎ �GL�VROLWR
FDP ELD�TXDQGR�XQD�VRVWDQ] D�VL�OHJD�DOOD�SURWHLQD��TXLQGL�OD
VWDELOLWÎ �WHUP LFD�ä�XQ�P RGR�UHODWLYDP HQWH�VHP SOLFH�SHU
VRWWRSRUUH�D�VFUHHQLQJ�FRP SRVWL�SHU�XQD�VSHFLILFD�DWWLYLWÎ
ELRORJLFD�

6WXGLR�GL�VWRULD�QDWXUDOH�v�XQR�VWXGLR�FOLQLFR�LQ�FXL�L�GDWL�GHO
SD] LHQWH�YHQJRQR�UDFFROWL�QHO�WHP SR�VHQ] D�WUDWWDP HQWR��R�FRQ�XQ
WUDWWDP HQWR�VWDQGDUG�GL�FXUD�FRHUHQWH��SHU�UDFFRJOLHUH
LQIRUP D] LRQL�VX�FRP H�SURJUHGLVFH�DELWXDOP HQWH�XQD�P DODWWLD�

7HUDSLD�GL�VRVWLWX] LRQH�JHQLFD�v�XQ�WUDWWDP HQWR�FKH�IRUQLVFH�XQD
QXRYD�FRSLD�VDQD�GL�XQ�JHQH�D�GHWHUP LQDWL�WHVVXWL�LQ�XQ
SD] LHQWH�

9DULDQWH�QXOOD�v�8 QD�YDULDQWH�JHQHWLFD�FKH�QRQ�SURGXFH�DOFXQD
SURWHLQD�IXQ] LRQDOH��VLP LOH�DOOD�SHUGLWD�GL�IXQ] LRQH��



9DULDQWH�SDWRJHQD�v�8QD�VHTXHQ] D�DOWHUQDWLYD�GL�XQ�JHQH�FKH
SURYRFD�XQD�P DODWWLD�JHQHWLFD�

: LOG�W\ SH�v�XQD�VHTXHQ] D�JHQLFD�SULYD�GL�YDULDQWL�GHOHWHULH��R�XQ
DQLP DOH�FKH�QRQ�KD�YDULDQWL�SDWRJHQH�LQ�QHVVXQ�JHQH��4XHVWD
GHILQL] LRQH�QRQ�ä�P DL�DVVROXWD��SRLFKÞ�TXDOVLDVL�FDP ELDP HQWR
QHOOD�VHTXHQ] D�JHQLFD�SX� �DYHUH�XQ�HIIHWWR�VXOOD�VDOXWH
GHOO
DQLP DOH�LQ�GHWHUP LQDWH�FRQGL] LRQL��$G�HVHP SLR��HQWUDP EL�L
FHSSL�P XULQL�&� � %O� � -�H�&� � %O� � 1 �VRQR�FRQVLGHUDWL�ZLOG�W\ SH�
P D�LO�&� � %O� � 1 �SUHVHQWD�XQD�YDULDQWH�LQ�&\ ILS� �FKH�LQIOXLVFH�VXO
FRP SRUWDP HQWR�GL�ULFHUFD�GHOOD�ULFRP SHQVD�



&URQRORJLD�GHOOD�5LFHUFD�VX�&\ ILS� �
,O�P RGR�SL&�VHP SOLFH�SHU�YLVXDOL] ] DUH�TXHVWH�SXEEOLFD] LRQL�ä�YLVLWDUH

KWWSV�� � SXEP HG�QFEL�QOP �QLK�JRY� �H�LQVHULUH�LO�30 ,' �QHOOD�EDUUD�GL
ULFHUFD

� � � � 6DOOHU�( ��7RP �( ��%UXQRUL�0 ��2 WWHU�0 ��( VWUHLFKHU�$��0 DFN�' + �
,JJR�5��
,QFUHDVHG�DSRSWRVLV�LQGXFWLRQ�E\ �� � � ) �P XWDQW�S� � ��
( 0 %2 �-��� � � � �$XJ�� � �� � �� � ��� � � � � � � �
30 ,' ��� � � � � � � �

&\ ILS� �IX�LGHQWLILFDWR�SHU�OD�SULP D�YROWD�LQ�XQR�VFUHHQLQJ
GL�JHQL�LQIOXHQ] DWL�GD�XQ�IDWWRUH�GL�WUDVFUL] LRQH�P XWDQWH
FKLDP DWR�S� � ��* OL�DXWRUL�FKLDP DURQR�LO�JHQH�51 $
LQGXFLELOH�GD�S� � �VSHFLILFR�SHU�� � � )��R�3,5� � � ��( VVL�QRQ
FRQRVFHYDQR�OD�IXQ] LRQH�GHO�JHQH

� � � � 6SUDQJHU�6��5RP P HO�%��-DXFK�$��%RGDP P HU�5��0 HKO�%�
%XOOHUGLHN�-�
�,QWHUVWLWLDO�GHOHWLRQ�RI�� T� � �� T� � �� �LQ�D�JLUO�Z LWK�P LOG
P HQWDO�UHWDUGDWLRQ��
$P �-�0 HG�* HQHW��� � � � �-XO�� � �� � �� ��� � � � � ��
30 ,' ��� � � � � � � � �

7�4 XHVWR�ä�XQ�UDSSRUWR�GL�FDVR�FOLQLFR�FKH�LGHQWLILFD�XQD
SRVVLELOH�FDXVD�GL�ULWDUGR�P HQWDOH�LQ�XQD�EDP ELQD�GL��
DQQL��FKH�SUHVHQWD�ULWDUGR�SVLFRP RWRULR�H�FULVL�HSLOHWWLFKH�
/ D�UHJLRQH�GHO�FURP RVRP D�� �FKH�ULVXOWD�GHOHWHUL] ] DWD
FRQWLHQH�&\ ILS� ��P D�QRQ�F
ä�DOFXQD�SURYD�FKH�O
DOWHUD] LRQH
GL�&\ ILS� �VLD�OD�FDXVD�GHL�VLQWRP L�GHOOD�EDP ELQD



� � � �
6FKHQFN�$��%DUGRQL�%��0 RUR�$��%DJQL�&��0 DQGHO�-/ ��
$ �KLJKO\ �FRQVHUYHG�SURWHLQ�IDP LO\ �LQWHUDFWLQJ�Z LWK�WKH�IUDJLOH
; �P HQWDO�UHWDUGDWLRQ�SURWHLQ��)0 53��DQG�GLVSOD\ LQJ�VHOHFWLYH
LQWHUDFWLRQV�Z LWK�)0 53� UHODWHG�SURWHLQV�) ; 5� 3�DQG�) ; 5� 3�
�3URF�1 DWO�$FDG�6FL�8 �6�$ ��� � � � �-XO�� � �� � �� � ��� � � � � � ��
30 ,' ��� � � � � � � �

4 XHVWR�ä�LO�SULP R�UDSSRUWR�VFLHQWLILFR�FKH�KD�XWLOL] ] DWR�LO
QRP H�&\ ILS� ��4 XHVWR�VWXGLR�GL�ULFHUFD�ä�QDWR�FRP H�XQD
ULFHUFD�GL�SURWHLQH�DVVRFLDWH�DOOD�3URWHLQD�GHO�5LWDUGR
0 HQWDOH�GHOO
; �)UDJLOH��)0 53���( VVL�QRQ�KDQQR�DVVHJQDWR
XQD�IXQ] LRQH�SHU�&\ ILS� �LQ�TXHVWR�VWXGLR��P D�OR�KDQQR
WURYDWR�QHL�QHXURQL�H��VSHFLILFDP HQWH��YLFLQR�DOOH�VLQDSVL�
FKH�FROOHJDQR�L�QHUYL�WUD�ORUR��)0 53�FRQWUROOD�O
51 $
P HVVDJJHUR�FKH�IRUQLVFH�OH�LVWUX] LRQL�SHU�SURGXUUH�SURWHLQH
QHL�QHXURQL�

� � � � 6FKHQFN�$��%DUGRQL�%��/ DQJP DQQ�&��+DUGHQ�1 ��0 DQGHO�-/ �
* LDQJUDQGH�$�
&<) ,3� 6UD� � �FRQWUROV�QHXURQDO�FRQQHFWLYLW\ �LQ�' URVRSKLOD
DQG�OLQNV�WKH�5DF� �* 73DVH�SDWKZ D\ �WR�WKH�IUDJLOH�;
SURWHLQ�
1 HXURQ��� � � � �-XQ�� � �� � �� ��� � � � � � �
30 ,' ��� � � � � � � � �

��4 XHVWR�IROORZ � XS��VWXGLR�GL�DSSURIRQGLP HQWR��GHO�SDSHU�GHO
� � � � �SURYHQLHQWH�GDOOR�VWHVVR�JUXSSR�RUD�LGHQWLILFD�XQD
IXQ] LRQH�SHU�OH�SURWHLQH�&\ ILS��,�P RVFHULQL�GHOOD�IUXWWD
�' URVRSKLOD��SRVVLHGRQR�XQD�VROD�IRUP D�GL�&\ ILS��/ D
ULP R] LRQH�GL�TXHVWR�JHQH�GDL�P RVFHULQL�SURYRFD�GLIHWWL�QHOOH
VWUXWWXUH�QHXURQDOL�FKLDP DWH�DVVRQL�H�QHOOH�FRQQHVVLRQL�WUD
QHXURQL�FKLDP DWH�VLQDSVL��1 RQ�KDQQR�HVDP LQDWR�LO
FRP SRUWDP HQWR�GHL�P RVFHULQL�



� � � �

&KHQ�=��%RUHN�' ��3DGULFN�6%��* RP H] �76��0 HWODJHO�=��,VP DLO
$0 ��8 P HWDQL�-��%LOODGHDX�' ' ��2 WZ LQRZ VNL�=��5RVHQ�0 . ��
6WUXFWXUH�DQG�FRQWURO�RI�WKH�DFWLQ�UHJXODWRU\ �: $9( �FRP SOH[ �
�1 DWXUH��� � � � �1 RY�� � �� � � �� � � � ��� � � � � �
30 ,' ��� � � � � � � �
,O�FLWRVFKHOHWUR�GL�DFWLQD�ä�XQ�FRP SOHVVR�GL�FDYL�SURWHLFL�FKH
GHILQLVFRQR�OD�IRUP D�GHOOD�FHOOXOD��XQ�SR
�FRP H�L�FDYL�GL�XQ
SRQWH�VRVSHVR��,�FDYL�FDP ELDQR�FRVWDQWHP HQWH�LQ�EDVH�DOOH
QHFHVVLWÎ �GHOOD�FHOOXOD�H�TXHVWR�SURFHVVR�GHYH�HVVHUH
DWWHQWDP HQWH�FRQWUROODWR��8 Q�FRP SOHVVR�FKLDP DWR�: DYH
5HJXODWRU\ �&RP SOH[ ��: 5&��ä�XQR�GHL�FRQWUROORUL�GHO
FLWRVFKHOHWUR�GL�DFWLQD��4 XHVWR�DUWLFROR�KD�P RVWUDWR�LO�P RGR�LQ
FXL�&\ ILS� ��LQ�TXHVWR�DUWLFROR�FKLDP DWR�6UD� ��VL�LQVHULVFH�QHO
: 5&��$QFKH�&\ ILS� ��FKH�ä�P ROWR�VLP LOH�D�&\ ILS� ��VL�LQVHULVFH�QHO
: 5&�QHOOR�VWHVVR�P RGR�H�VYROJH�OR�VWHVVR�UXROR�QHO�FRP XQLFDUH
WUD�JOL�LQSXW�GL�VHJQDOH�H�JOL�RXWSXW�GHO�FLWRVFKHOHWUR�

3LWWP DQ�$ -��* D\ QHV�-$��&KLHQ�&%��
QHY��F\ ILS� ��LV�UHTXLUHG�IRU�UHWLQDO�ODP LQDWLRQ�DQG�D[ RQ
JXLGDQFH�LQ�WKH�] HEUDILVK�UHWLQRWHFWDO�V\ VWHP ��
' HY�%LRO��� � � � �$XJ�� � �� � � �� ��� � � � � � �
30 ,' ��� � � � � � � �

* OL�VFLHQ] LDWL�FKH�VWXGLDQR�OR�VYLOXSSR�GHO�VLVWHP D�QHUYRVR
DP DQR�XVDUH�LO�SHVFH�] HEUD�SHUFKÞ��FRP H�JOL�HVVHUL
XP DQL��VRQR�YHUWHEUDWL��P D�D�GLIIHUHQ] D�GHJOL�HVVHUL
XP DQL��VRQR�WUDVSDUHQWL�GXUDQWH�OR�VYLOXSSR��4 XHVWR
VWXGLR�KD�XWLOL] ] DWR�XQ�SHVFH�] HEUD�P XWDQWH�FKLDP DWR
QHYHUP LQG�LQ�FXL�L�QHXURQL�VL�VRQR�VP DUULWL�GXUDQWH�LO
SHUFRUVR�YHUVR�JOL�RUJDQL�EHUVDJOLR��+DQQR�VFRSHUWR�FKH�LO
SHVFH�P XWDQWH�HUD�SULYR�GL�&\ ILS� �H�KDQQR�LSRWL] ] DWR�FKH
SHU�FRQVHQWLUH�DL�QHXURQL�GL�WURYDUH�OD�ORUR�VWUDGD�IRVVHUR
QHFHVVDULH�R�OH�D] LRQL�GL�FRQWUROOR�GHO�FLWRVFKHOHWUR�GL
DFWLQD�R�OH�D] LRQL�GL�OHJDP H�FRQ�O
51 $�GL�&\ ILS�



. XP DU�9��. LP �. ��-RVHSK�&��. RXUULFK�6��<RR�6+ ��+XDQJ�+&�
9LWDWHUQD�0 + ��GH�9LOOHQD�)3��&KXUFKLOO�* ��%RQFL�$��7DNDKDVKL
-6��
&� � %/ � � 1 �P XWDWLRQ�LQ�F\ WRSODVP LF�)0 53�LQWHUDFWLQJ�SURWHLQ
� �UHJXODWHV�FRFDLQH�UHVSRQVH��
6FLHQFH��� � � � �' HF�� � �� � � �� � � � ��� � � � � � � �
30 ,' ��� � � � � � � �

6WXGLDQGR�GXH�FHSSL�GL�WRSL�GD�ODERUDWRULR�VWUHWWDP HQWH
FRUUHODWL��TXHVWL�VFLHQ] LDWL�KDQQR�VFRSHUWR�FKH�XQ�FHSSR
ULVSRQGHYD�DOOD�VRP P LQLVWUD] LRQH�ULSHWXWD�GL�FRFDLQD�LQ
P RGR�GLYHUVR�ULVSHWWR�DOO
DOWUR��+DQQR�FHUFDWR�OD�GLIIHUHQ] D
WUD�TXHVWL�GXH�FHSSL�H�KDQQR�VFRSHUWR�FKH�TXHOOR�P HQR
VHQVLELOH�DOOD�FRFDLQD�SUHVHQWDYD�XQD�IRUP D�YDULDQWH�GL
&\ ILS� �FKH�QH�GLP LQXLYD�OD�VWDELOLWÎ �GHOOD�SURWHLQD��+DQQR
LSRWL] ] DWR�FKH�L�FDP ELDP HQWL�QHOOH�FRQQHVVLRQL�WUD�L�QHUYL
QHO�FHUYHOOR�IRVVHUR�UHVSRQVDELOL�GL�TXHVWH�GLIIHUHQ] H�

� � � � $EHNKRXNK�6��%DUGRQL�%��
&<) ,3�IDP LO\ �SURWHLQV�EHWZ HHQ�DXWLVP �DQG�LQWHOOHFWXDO
GLVDELOLW\ ��OLQNV�Z LWK�)UDJLOH�; �V\ QGURP H��
)URQW�&HOO�1 HXURVFL��� � � � �0 DU�� � �� �� � ��
30 ,' ��� � � � � � � �

4 XHVWR�DUWLFROR�GL�UHYLVLRQH�LSRWL] ] D�FKH��SRLFKÞ�&\ ILS� �H
&\ ILS� �SRVVRQR�LQWHUDJLUH�FRQ�)0 53��SRWUHEEHUR�DQFKH
HVVHUH�FRLQYROWL�QHOOD�GLVDELOLWÎ �LQWHOOHWWLYD�R�QHL�GLVWXUEL
GHOOR�VSHWWUR�DXWLVWLFR��6HEEHQH�QRQ�YL�VLDQR�QXRYL�GDWL�
O•LSRWHVL�VL�ULYHOD�VWUDRUGLQDULDP HQWH�OXQJLP LUDQWH�

� � � �



� � � �

+DQ�. ��&KHQ�+ ��* HQQDULQR�9$��5LFKP DQ�5��/ X�+&��=RJKEL�+<��
)UDJLOH�; � OLNH�EHKDYLRUV�DQG�DEQRUP DO�FRUWLFDO�GHQGULWLF
VSLQHV�LQ�F\ WRSODVP LF�)0 5� � LQWHUDFWLQJ�SURWHLQ�� � P XWDQW
P LFH��
+XP �0 RO�* HQHW��� � � � �$SU�� �� � �� ��� � � � � � � �
30 ,' ��� � � � � � � �

,QWHUHVVDWL�D�VWXGLDUH�L�SDUWQHU�GL�)0 53��TXHVWL�DXWRUL
KDQQR�JHQHUDWR�WRSL�NQRFNRXW�GL�&\ ILS� ��,�WRSL�SULYL�GL
HQWUDP EH�OH�FRSLH�GL�&\ ILS� �QRQ�VRQR�VRSUDYYLVVXWL�D
OXQJR�GRSR�OD�QDVFLWD��P D�L�WRSL�SULYL�GL�XQD�VROD�FRSLD��H
FKH�QH�P DQWHQHYDQR�XQD��KDQQR�P RVWUDWR�LSHUDWWLYLWÎ �
VLP LOH�DL�WRSL�SULYL�GL�)0 53��4 XHVWL�GDWL�VXJJHULVFRQR
IRUWHP HQWH�FKH�O
DWWLYLWÎ �GL�&\ ILS� �VLD�LP SRUWDQWH�SHU�OD
IXQ] LRQH�GL�)0 53��>| �LP SRUWDQWH�QRWDUH�FKH�XQ�NQRFNRXW
�SHUGLWD�FRP SOHWD�GHOOD�SURWHLQD��SX� �HVVHUH�P ROWR�GLYHUVR
GDOO
HVSUHVVLRQH�GL�XQD�SURWHLQD�FRQ�XQD�YDULDQWH�FKH�QH
DOWHUD�O
DWWLYLWÎ �@

� � � �

0 DUVGHQ�. &��-DLQ�5$��: ROP DQ�0 $��( FKHYHUU\ �)$ ��1 HOVRQ�-&�
+D\ HU�. ( ��0 LOWHQEHUJ�%��3HUHGD�$( ��* UDQDWR�0 ��
$ �&\ ILS� � ' HSHQGHQW�( [ FLWDWRU\ �,QWHUQHXURQ�3DWKZ D\
( VWDEOLVKHV�WKH�,QQDWH�6WDUWOH�7KUHVKROG��
&HOO�5HS��� � � � �$SU�� � �� � �� ��� � � � � � � �
30 ,' ��� � � � � � � �

�&HUFDQGR�L�JHQL�FKH�LQIOXHQ] DQR�OH�ULVSRVWH�GHOOH�ODUYH�GL
SHVFH�] HEUD�DL�UXP RUL�IRUWL��TXHVWL�DXWRUL�KDQQR�LQWURGRWWR
P XWD] LRQL�FDVXDOL�VX�WXWWR�LO�JHQRP D�GHO�SHVFH��/ H�P XWD] LRQL
FKH�KDQQR�LQIOXHQ] DWR�OD�� ULVSRVWD�GL�VRSUDVVDOWR� �P D�QRQ�OD
FDSDFLWÎ �GHO�SHVFH�GL�VHQWLUH�LO�UXP RUH�R�GL�P XRYHUVL�LQ
ULVSRVWD��LQFOXGHYDQR�XQ�FDP ELDP HQWR�LQ�&\ ILS� �FKH�FL�VL
DVSHWWD�ULP XRYD�O
LQWHUD�IXQ] LRQH�GHOOD�SURWHLQD��,O�ULSULVWLQR
GHO�JHQH�FRP SOHWR�SL&�WDUGL�QHO�SURJUDP P D�GL�VYLOXSSR�GHO
SHVFH�KD�ULSRUWDWR�OD�ULVSRVWD�GL�VRSUDVVDOWR�D�OLYHOOL�QRUP DOL��,O
UXROR�GL�&\ ILS� �LQ�TXHVWD�YLD�ELRORJLFD�ä�SUREDELOP HQWH�GRYXWR
DOOD�VXD�IXQ] LRQH�GL�ULP RGHOODP HQWR�GHO�FLWRVFKHOHWUR�GL�DFWLQD



7UDJXDUGR�LP SRUWDQWH�

�8 Q
LQGDJLQH�VXOOH�FDXVH�JHQHWLFKH�GHOO
HQFHIDORSDWLD
HSLOHWWLFD�LQ�� � � �SD] LHQWL�KD�ULYHODWR�YDULDQWL�GHOO
$UJLQLQD
� � �LQ�&\ ILS� �LQ�� �LQGLYLGXL��/ 
$UJLQLQD�ä�SDUWLFRODUP HQWH
VXVFHWWLELOH�DOOD�P XWD] LRQH�VSRQWDQHD�SHUFKÞ�LO�FRGLFH
' 1 $�FKH�FRGLILFD�SHU�O
DUJLQLQD�ä�YXOQHUDELOH
DOO
DOWHUD] LRQH�FKLP LFD��/ 
$UJLQLQD�� � �ä�SUHYLVWD�SHU
VWDELOL] ] DUH�O
LQWHUD] LRQH�GL�&\ ILS� �FRQ�: $9( ��LO�FKH�VL
WUDGXFH�LQ�XQ
DWWLYLWÎ �GL�: $9( �FKH�ä�VHP SUH�LQ�SRVL] LRQH
� DFFHVD� �LQGLSHQGHQWHP HQWH�GDOOH�HVLJHQ] H�FHOOXODUL�GL
FUHVFLWD�GHOOH�ILEUH�GL�DFWLQD��,QIDWWL��TXDQGR�OD�YDULDQWH
&\ ILS� �ä�VWDWD�DJJLXQWD�DOOH�FHOOXOH��QH�VRQR�ULVXOWDWH�ILEUH
GL�DFWLQD�IXRUL�FRQWUROOR��UXQDZ D\ �DFWLQ�ILEHUV���4 XHVWR
DUWLFROR�FKLDYH�QRQ�VROR�GHVFULYH�SHU�OD�SULP D�YROWD�OD
VLQGURP H�VXFFHVVLYDP HQWH�GHQRP LQDWD�' ( ( � � ��P D
VXJJHULVFH�DQFKH�LO�P HFFDQLVP R�FRQ�FXL�OD�YDULDQWH�&\ ILS�
SRUWD�D�FRQVHJXHQ] H�QHL�QHXURQL�

1 DNDVKLP D�0 ��. DWR�0 ��$RWR�. ��6KLLQD�0 ��%HODO�+ �
0 XNDLGD�6��. XP DGD�6��6DWR�$��=HUHP �$��/ HUP DQ� 6DJLH�7�
/ HY�' ��/ HRQJ�+<��7VXUXVDNL�<��0 L] XJXFKL�7��0 L\ DWDNH�6�
0 L\ DNH�1 ��2 JDWD�. ��6DLWVX�+ ��0 DWVXP RWR�1 ��
' H�QRYR�KRWVSRW�YDULDQWV�LQ�&<) ,3� �FDXVH�HDUO\ � RQVHW
HSLOHSWLF�HQFHSKDORSDWK\ �
�$QQ�1 HXURO��� � � � �$SU�� � �� ��� � � � � � � �
30 ,' ��� � � � � � � � �

� � � �



&LRQL�-0 ��: RQJ�++ ��%UHVVDQ�' ��. RGDP D�/ ��+DUULV�: $��+ROW
&( ��
$ [ RQ� $[ RQ�,QWHUDFWLRQV�5HJXODWH�7RSRJUDSKLF�2 SWLF�7UDFW
6RUWLQJ�YLD�&<) ,3� � ' HSHQGHQW�: $9( �&RP SOH[ �)XQFWLRQ��
1 HXURQ��� � � � �0 DU�� �� � �� ��� � � � � � � � � �H� �
30 ,' ��� � � � � � � �

,Q�TXHVWR�DUWLFROR��XQ�YHUR�H�SURSULR�WRXU�GH�IRUFH�WHFQRORJLFR�
JOL�DXWRUL�XWLOL] ] DQR�P HWRGL�GL�NQRFNRXW�H�VRVWLWX] LRQH�JHQLFD
LQ�SHVFL�H�UDQH�SHU�P RVWUDUH�FKH�&\ ILS� �VYROJH�XQ�UXROR
LP SRUWDQWH�QHO�SURFHVVR�GL�VP LVWDP HQWR�GHJOL�DVVRQL�GXUDQWH
OR�VYLOXSSR�GHO�VLVWHP D�QHUYRVR��' LP RVWUDQR�LQROWUH�FKH��GHL
GXH�UXROL�GLVWLQWL�DWWULEXLWL�D�&\ ILS� ��O•LQWHUD] LRQH�FRQ�LO
FRP SOHVVR�: 5&�H�L�FRQVHJXHQWL�HIIHWWL�VXO�FLWRVFKHOHWUR�GL
DFWLQD�VRQR�IRQGDP HQWDOL�SHU�OD�IXQ] LRQH�GL�VP LVWDP HQWR
GHJOL�DVVRQL��P HQWUH�OD�FDSDFLWÎ �GL�OHJDUH�O•51 $�QRQ�ä
QHFHVVDULD�

3HQJ�-��: DQJ�<��+H�)��&KHQ�&��: X�/: ��<DQJ�/ )��0 D�<3�
=KDQJ�: ��6KL�=4 ��&KHQ�&��; LD�. ��* XR�+ ��<LQ�)��3DQJ�1 ��
1 RYHO�: HVW�V\ QGURP H�FDQGLGDWH�JHQHV�LQ�D�&KLQHVH
FRKRUW��
&1 6�1 HXURVFL�7KHU��� � � � �' HF�� � �� � ��� � � � � � � � � �
30 ,' ��� � � � � � � �

8 Q•DQDOLVL�GL�� � �SD] LHQWL�FLQHVL�FRQ�VLQGURP H�GL�: HVW
�HSLOHVVLD�LQIDQWLOH�FRQ�ULWDUGR�GHOOR�VYLOXSSR��KD�ULYHODWR
� � �JHQL�FDQGLGDWL�FKH�SUREDELOP HQWH�FDXVDQR�OD�P DODWWLD�
WUD�FXL�XQD�YDULDQWH�GL�DUJLQLQD�LQ�FLVWHLQD�LQ�SRVL] LRQH�� �
GL�&\ ILS� �

� � � �



� � � �

=KDQJ�<��. DQJ�+5��+DQ�. ��
' LIIHUHQWLDO�FHOO� W\ SH� H[ SUHVVLRQ�RI�&<) ,3� �DQG�&<) ,3� �LQ�WKH
DGXOW�P RXVH�KLSSRFDP SXV�
�$QLP �&HOOV�6\ VW��6HRXO���� � � � �1 RY�� � �� � �� ��� � � � � � � �
30 ,' ��� � � � � � � �

1 RQRVWDQWH�OD�ORUR�VRP LJOLDQ] D��ä�HYLGHQWH�FKH�&\ ILS� �H
&\ ILS� �VYROJRQR�UXROL�GLYHUVL�QHOOD�ELRORJLD��,Q�TXHVWR�VWXGLR
JOL�DXWRUL�P RVWUDQR�FKH�OH�GXH�SURWHLQH�VRQR�ORFDOL] ] DWH�LQ
WLSL�FHOOXODUL�GLIIHUHQWL�DOO•LQWHUQR�GHO�FHUYHOOR��&\ ILS� �VL�WURYD
QHL�QHXURQL�H�QHJOL�DVWURFLWL�LQ�UHJLRQL�FHUHEUDOL�VSHFLILFKH�
P HQWUH�&\ ILS� �ä�HVSUHVVD�LQ�WXWWR�LO�FHUYHOOR��P D�VROR�QHL
QHXURQL�

=KRQJ�0 ��/ LDR�6��/ L�7��: X�3��: DQJ�<��: X�)��/ L�; ��+RQJ�6��<DQ
/ ��-LDQJ�/ ��
( DUO\ �GLDJQRVLV�LP SURYLQJ�WKH�RXWFRP H�RI�DQ�LQIDQW�Z LWK
HSLOHSWLF�HQFHSKDORSDWK\ �Z LWK�F\ WRSODVP LF�)0 53�LQWHUDFWLQJ
SURWHLQ�� �P XWDWLRQ��&DVH�UHSRUW�DQG�OLWHUDWXUH�UHYLHZ ��
0 HGLFLQH��%DOWLP RUH���� � � � �1 RY�� � �� � ��H� � � � � �
30 ,' ��� � � � � � � �

8 QD�EDP ELQD�LQ�&LQD�FKH�P RVWUDYD�VLQWRP L�GHOOD
VLQGURP H�GL�: HVW�ä�VWDWD�GLDJQRVWLFDWD�FRQ�' ( ( � � �D
VHJXLWR�GL�XQ�VHTXHQ] LDP HQWR�GHOO•HVRP D�FRP SOHWR�
3UHVHQWDYD�XQD�P XWD] LRQH�5� � / �LQ�&\ ILS� �



� � � � =KDQJ�<��. DQJ�+ ��/ HH�<��. LP �<��/ HH�%��. LP �-<��-LQ�&��. LP �6�
. LP �+ ��+DQ�. ��
6P DOOHU�%RG\ �6L] H��( DUO\ �3RVWQDWDO�/ HWKDOLW\ ��DQG�&RUWLFDO
( [ WUDFHOOXODU�0 DWUL[ � 5HODWHG�* HQH�( [ SUHVVLRQ�&KDQJHV�RI
&\ ILS� � 1 XOO�( P EU\ RQLF�0 LFH��
)URQW�0 RO�1 HXURVFL��� � � � �-DQ�� �� � �� � � �
30 ,' ��� � � � � � � �

�6DSSLDP R�GD�SUHFHGHQWL�VWXGL�FKH�L�WRSL�FRP SOHWDP HQWH�SULYL�G
HVSUHVVLRQH�GL�&\ ILS� �QRQ�VRSUDYYLYRQR��4 XHVWR�VWXGLR�FHUFD�G
GHWHUP LQDUH�SHUFKÞ�L�WRSL�P XRLDQR�SRFR�GRSR�OD�QDVFLWD�
7XWWDYLD��L�FHUYHOOL�GHL�WRSL�SULYL�GL�&\ ILS� �DSSDLRQR�QRUP DOL
XWLOL] ] DQGR�L�P HWRGL�LP SLHJDWL�GDJOL�DXWRUL��ODVFLDQGR�OD
GRP DQGD�DQFRUD�VHQ] D�ULVSRVWD�



,7UDJXDUGR�LP SRUWDQWH��
/ D�ULFHUFD�VXOOH�P DODWWLH�UDUH�GLSHQGH�GDOOD�UDFFROWD�GL�LQIRUP D] LRQL�GDO
P DJJLRU�QXP HUR�SRVVLELOH�GL�SD] LHQWL�DWWUDYHUVR�VWXGL�GL�VWRULD�QDWXUDOH�
4 XHVWR�SULP R�VWXGLR�GL�VWRULD�QDWXUDOH�VXOOD�' ( ( � � �GHVFULYH�� � �SD] LHQWL�FRQ��
GLYHUVH�YDULDQWL�JHQHWLFKH��7XWWH�TXHVWH�YDULDQWL��WUDQQH�XQD��VRQR�ORFDOL] ] DWH
LQ�UHJLRQL�GHOOD�SURWHLQD�FKH�LQWHUDJLVFRQR�FRQ�: $9( ��H�JOL�DXWRUL�LSRWL] ] DQR
FKH�WXWWH�TXHVWH�YDULDQWL�SRUWLQR�D�XQR�VWDWR�GL�~DWWLYD] LRQH�SHUP DQHQWH•
GHOOD�SROLP HUL] ] D] LRQH�GHOO•DFWLQD�GD�SDUWH�GL�: $9( ��8 QD�GL�TXHVWH�YDULDQWL
GÎ �RULJLQH�D�XQD�SURWHLQD�DFFRUFLDWD��OD�SDUWH�P DQFDQWH�QRQ�GRYUHEEH
LQWHUDJLUH�FRQ�: $9( ��P D�FRQ�XQ�DOWUR�P HP EUR�GHO�FRP SOHVVR�: 5&��FKLDP DWR
1 &. $3� ��/ D�P DJJLRU�SDUWH�GHL�SD] LHQWL�GHVFULWWL�SUHVHQWDYD�FULVL�HSLOHWWLFKH�H
WXWWL�P RVWUDYDQR�XQ�ULWDUGR�GHOOR�VYLOXSSR��QHOOD�P DJJLRU�SDUWH�GHL�FDVL
JUDYH��| �LP SRUWDQWH�VRWWROLQHDUH�FKH��ILQR�D�TXHVWD�SXEEOLFD] LRQH��WXWWH�OH
YDULDQWL�GL�&\ ILS� �FKH�FDXVDQR�' ( ( � � �SURGXFRQR�FRP XQTXH�XQD�SURWHLQD�
FL� �VLJQLILFD�FKH�OD�P DODWWLD�ä�FDXVDWD�GD�XQD�IXQ] LRQH�DOWHUDWD�GL�&\ ILS� �
QRQ�GD�XQD�TXDQWLWÎ �ULGRWWD�GHOOD�SURWHLQD��4 XHVWR�FRQWUDVWD�FRQ�L�P RGHOOL
P XULQL�GHVFULWWL�VRSUD��QHL�TXDOL�OH�FHOOXOH�GHL�WRSL�SURGXFRQR�P HWÎ �GHOOD
TXDQWLWÎ �QRUP DOH�GHOOD�SURWHLQD��1 RQ�ä�UDUR�FKH�GXH�SDWRORJLH�GLYHUVH
GHULYLQR�GD�XQD�IXQ] LRQH�DOWHUDWD�RSSXUH�GDOOD�SHUGLWD�FRP SOHWD�GL�XQD
SURWHLQD��H�FL� �SRWUHEEH�YDOHUH�DQFKH�SHU�&\ ILS� ��VXOOD�EDVH�GHOOH�HYLGHQ] H
GLVSRQLELOL�ILQRUD�

=Z HLHU�0 ��%HJHP DQQ�$�������5DXFK�$��
6SDWLDOO\ �FOXVWHULQJ�GH�QRYR�YDULDQWV�LQ�&<) ,3� ��HQFRGLQJ
WKH�F\ WRSODVP LF�)0 53�LQWHUDFWLQJ�SURWHLQ�� ��FDXVH
LQWHOOHFWXDO�GLVDELOLW\ �DQG�VHL] XUHV��
( XU�-�+XP �* HQHW��� � � � �0 D\ �� � �� ��� � � � � � � ��
30 ,' ��� � � � � � � �

� � � �
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$ULVDND�$��1 DNDVKLP D�0 ��. XP DGD�6��,QRXH�. ��1 LVKLGD�+ �
0 DVKLP R�+ ��. DVKLL�+ ��. DWR�0 ��0 DUX\ DP D�. ��2 NXP XUD�$�
6DLWVX�+ ��0 DWVXP RWR�1 ��)XNXGD�0 ��
$VVRFLDWLRQ�RI�HDUO\ � RQVHW�HSLOHSWLF�HQFHSKDORSDWK\ �Z LWK
LQYROXQWDU\ �P RYHP HQWV�� �&DVH�VHULHV�DQG�OLWHUDWXUH�UHYLHZ ��
( SLOHSV\ �%HKDY�5HS��� � � � �' HF�� � �� � �� � � � � � �
30 ,' ��� � � � � � � �

4 XDWWUR�SD] LHQWL�FRQ�VLQWRP L�VLP LOL��XQR�GHL�TXDOL�SUHVHQWDYD
XQD�YDULDQWH�SDWRJHQHWLFD�LQ�&\ ILS� ��YHQJRQR�P HVVL�D
FRQIURQWR��8 Q�WLSR�GLVWLQWLYR�GL�GLVWXUER�GHO�P RYLP HQWR�
FDUDWWHUL] ] DWR�GD�SLFFROL�P RYLP HQWL�UDSLGL�H�ULSHWLWLYL
�P RYLP HQWL�FRUHLIRUP L���YLHQH�GHVFULWWR�FRP H�XQD
FDUDWWHULVWLFD�SHFXOLDUH�GHOOD�' ( ( � � �

. LP �* + ��=KDQJ�<��. DQJ�+5��/ HH�6+ ��6KLQ�-��/ HH�&+ ��. DQJ
+ ��0 D�5��-LQ�&��. LP �<��. LP �6<��. Z RQ�6. ��&KRL�6<��/ HH�. -�
+DQ�. ��
$OWHUHG�SUHV\ QDSWLF�IXQFWLRQ�DQG�QXP EHU�RI�P LWRFKRQGULD
LQ�WKH�P HGLDO�SUHIURQWDO�FRUWH[ �RI�DGXOW�&\ ILS�
KHWHUR] \ JRXV�P LFH��
0 RO�%UDLQ��� � � � �6HS�� � �� � �� ��� � � �
30 ,' ��� � � � � � � �

,�UXROL�SURSRVWL�ILQRUD�SHU�&\ ILS� �LQFOXGRQR�O•DVVRFLD] LRQH
FRQ�OD�SURWHLQD�)0 53��FKH�FRQWUROOD�O•51 $��H�OD
SDUWHFLSD] LRQH�DO�FRP SOHVVR�: 5&��UHVSRQVDELOH�GHO
ULP RGHOODP HQWR�GHO�FLWRVFKHOHWUR�GL�DFWLQD��4 XHVWR�DUWLFROR
SURSRQH�XQ�XOWHULRUH�UXROR��UHJRODUH�OD�SRVL] LRQH�GHL
P LWRFRQGUL�QHO�QHXURQH��,�P LWRFRQGUL�VRQR�HVVHQ] LDOL�SHU
P ROWH�IXQ] LRQL�QHXURQDOL�H�GHYRQR�WURYDUVL�LQ�SXQWL
VSHFLILFL�GHOOD�FHOOXOD�SHU�VYROJHUH�WDOL�FRP SLWL��1 HL�WRSL
SULYL�GL�XQD�FRSLD�GL�&\ ILS� ��LO�QXP HUR�GL�P LWRFRQGUL
SUHVHQWL�QHOOH�HVWUHP LWÎ �GHL�QHXURQL�ä�ULGRWWR��H�&\ ILS� �ä
VWDWD�LGHQWLILFDWD�FRP H�FRP SRQHQWH�GHJOL�VWHVVL
P LWRFRQGUL�



� � � �

/ HH�<��=KDQJ�<��. DQJ�+ ��%DQJ�* ��. LP �<��. DQJ�+5��0 D�5��-LQ
&��. LP �-<��+DQ�. ��
( SLOHSV\ � �DQG�LQWHOOHFWXDO�GLVDELOLW\ � DVVRFLDWHG�&<) ,3�
LQWHUDFWV�Z LWK�ERWK�DFWLQ�UHJXODWRUV�DQG�51 $� ELQGLQJ
SURWHLQV�LQ�WKH�QHRQDWDO�P RXVH�IRUHEUDLQ�
%LRFKHP �%LRSK\ V�5HV�&RP P XQ��� � � � �$XJ�� � �� � � �� ��� � � �
30 ,' ��� � � � � � � � �

�) LQR�D�TXHVWR�VWXGLR��OH�VSLHJD] LRQL�VXOO•RULJLQH�GHOOD
' ( ( � � �VL�HUDQR�FRQFHQWUDWH�SULQFLSDOP HQWH�VXO�UXROR�GL
&\ ILS� �QHO�FRP SOHVVR�: 5&��7XWWDYLD��&\ ILS� �ä�VWDWD
LQL] LDOP HQWH�LGHQWLILFDWD�FRP H�SDUWQHU�GHOOD�SURWHLQD
)0 53��FKH�FRQWUROOD�O•51 $��,Q�TXHVWR�DUWLFROR��JOL�DXWRUL
KDQQR�HVDP LQDWR�TXDOL�SURWHLQH�VL�OHJDQR�D�&\ ILS�
DOO•LQWHUQR�GHOOH�FHOOXOH��6HEEHQH�DEELDQR�HIIHWWLYDP HQWH
WURYDWR�DOWUL�P HP EUL�GHO�: 5&��KDQQR�LQGLYLGXDWR�DQFKH
DOWUH�SURWHLQH�OHJDQWL�O•51 $��6XFFHVVLYDP HQWH��KDQQR
WHVWDWR�O•HIIHWWR�GHOO•HVSUHVVLRQH�GL�&\ ILS� �VXOOD
IRUP D] LRQH�GL�VWUXWWXUH�51 $� SURWHLQD�FKLDP DWH�VWUHVV
JUDQXOHV��+DQQR�RVVHUYDWR�FKH�OD�&\ ILS� �Z LOG�W\ SH�ä
SUHVHQWH�QHJOL�VWUHVV�JUDQXOHV��P HQWUH�OH�YDULDQWL
SDWRJHQHWLFKH�5� � &��5� � 3�H�5� � / �QRQ�VROR�QRQ�VL
DVVRFLDQR�DJOL�VWUHVV�JUDQXOHV��P D�QH�LP SHGLVFRQR�OD
IRUP D] LRQH��&L� �SRWUHEEH�VSLHJDUH�SHUFKÞ�OH�YDULDQWL
VXOO•DUJLQLQD�� � �FDXVLQR�XQD�IRUP D�GL�P DODWWLD�SL&�JUDYH
ULVSHWWR�DOOH�YDULDQWL�ORFDOL] ] DWH�LQ�DOWUH�UHJLRQL�GL�&\ ILS� �



� � � �

* KRVK� $�� 0 L] XQR� . �� 7LZ DUL� 66�� 3URLWVL� 3�� * RP H] � 3HUH] �
1 LHYDV�%��* OHQQRQ�( ��0 DUWLQH] � 1 XQH] �57��* LHVH�. 3��
$O] KHLP HU
V� GLVHDVH� UHODWHG� G\ VUHJXODWLRQ� RI� P 51 $
WUDQVODWLRQ�FDXVHV�NH\ �SDWKRORJLFDO�IHDWXUHV�Z LWK�DJHLQJ��
7UDQVO�3V\ FKLDWU\ ��� � � � �-XQ�� � �� � �� ��� � � �
30 ,' ��� � � � � � � �

�4 XHVWR�DUWLFROR�SURSRQH�XQ�SRWHQ] LDOH�HIIHWWR�GDQQRVR
GHOO•HOLP LQD] LRQH�GL�XQD�FRSLD�GL�&\ ILS� ��SRLFKÞ�L�WRSL�FRQ�XQD
VROD�FRSLD�ULP DQHQWH�VYLOXSSDYDQR�XQD�SDWRORJLD�VLP LOH�DOOD
P DODWWLD�GL�$O] KHLP HU��7XWWDYLD��ä�LP SRUWDQWH�QRWDUH�FKH�LO�FHSSR
P XULQR�XWLOL] ] DWR�SHU�JHQHUDUH�TXHVWL�WRSL�HUD�&� � %/ � � 1 ��FKH
SUHVHQWD�XQD�YDULDQWH�LQ�&\ ILS� �FKH�UHQGH�OD�SURWHLQD�P HQR
VWDELOH��4 XHVWL�ULVXOWDWL�QRQ�GRYUHEEHUR�HVVHUH�FRQIURQWDWL
GLUHWWDP HQWH�FRQ�OD�SUHFHGHQWH�FDUDWWHUL] ] D] LRQH�GHL�WRSL
HWHUR] LJRWL�NQRFNRXW�SHU�&\ ILS� ��FKH�HUD�VWDWD�HVHJXLWD
XWLOL] ] DQGR�LO�FHSSR�&� � %/ � � -�

6FKDNV�0 ��5HLQNH�0 ��: LWNH�: ��5RWWQHU�. ��
0 ROHFXODU�' LVVHFWLRQ�RI�1 HXURGHYHORSP HQWDO�' LVRUGHU�
&DXVLQJ�0 XWDWLRQV�LQ�&<) ,3� ��
&HOOV��� � � � �0 D\ �� � �� �� ��� � � �
30 ,' ��� � � � � � � �

�6HEEHQH�L�ULFHUFDWRUL�DYHVVHUR�JLÎ �LSRWL] ] DWR�FKH�OH�YDULDQWL�GL
&\ ILS� �FKH�FDXVDQR�' ( ( � � �DWWLYDVVHUR�LQ�P RGR�LQDSSURSULDWR
: $9( ��TXHVWD�LSRWHVL�QRQ�HUD�P DL�VWDWD�WHVWDWD�GLUHWWDP HQWH��,Q
TXHVWR�DUWLFROR��JOL�DXWRUL�KDQQR�XWLOL] ] DWR�XQ�VDJJLR�FHOOXODUH
FKLDP DWR�IRUP D] LRQH�GL�ODP HOOLSRGL�SHU�GLP RVWUDUH�FKH��P HQWUH
OD�&\ ILS� �Z LOG�W\ SH�QRQ�SX� �DJJLUDUH�LO�~SXOVDQWH�GL�DWWLYD] LRQH•
GHOOD�SROLP HUL] ] D] LRQH�GHOO•DFWLQD��OH�YDULDQWL�FKH�FDXVDQR
' ( ( � � �SRVVRQR�IDUOR��/ D�YDULDQWH�WURQFD�GHVFULWWD�QHOOR�VWXGLR�GL
VWRULD�QDWXUDOH�QRQ�P RVWUDYD�OD�VWHVVD�DWWLYLWÎ ��VXJJHUHQGR�FKH
HVVD�SURYRFKL�GLVDELOLWÎ �LQWHOOHWWLYD�WUDP LWH�XQ�P HFFDQLVP R
GLYHUVR��8 Q�DOWUR�ULVXOWDWR�LP SRUWDQWH�SUHVHQWDWR�LQ�TXHVWR
DUWLFROR�ä�OR�VYLOXSSR�GL�XQ�VDJJLR�FHOOXODUH�XWLOH�SHU�LGHQWLILFDUH
SRWHQ] LDOL�WHUDSLH��6HEEHQH�OD�P LVXUD] LRQH�GHL�ODP HOOLSRGL�QHOOH
FHOOXOH�QRQ�VLD�VHP SOLFH��TXHVWR�WLSR�GL�VDJJLR�SRWUHEEH
FRVWLWXLUH�OD�EDVH�SHU�XQR�VFUHHQLQJ�DG�DOWD�SURFHVVLYLWÎ ��FRQ
DOFXQH�P RGLILFKH�



� � � �
%HJHP DQQ�$��6WLFKW�+ ��%HJWUXS�$��9LWREHOOR�$��)DLYUH�/ �
%DQND�6��$OKDGGDG�%��$VDGROODKL�5��%HFNHU�-��%LHUKDOV�7�
%URZ Q�. ( ��%UXHO�$/ ��%UXQHW�7��&DUQHLUR�0 ��&UHP HU�. ��' D\
5��' HQRP P Þ� 3LFKRQ�$6��' \ P HQW�' $��( QJHOV�+ ��)LVKHU�5�
* RK�( 6��+DMLDQSRXU�0 -��+DHUWHO�/ 50 ��+DXHU�1 ��+HP SHO�0 �
+HUJHW�7��-RKDQQVHQ�-��. UDXV�&��/ H�* X\ DGHU�* ��/ HVFD�* �
0 DX� 7KHP �)7��0 F' HUP RWW�-+ ��0 F: DOWHU�. ��0 H\ HU�3�
¤ XQDS�. ��3RSS�%��5HLP DQG�7��5LHGKDP P HU�. 0 ��5XVVR�0 �
6DGOHLU�/ * ��6DHQ] �0 ��6FKLII�0 ��6FKXOHU�( ��6\ UEH�6��9DQ�GHU
9HQ�$7��9HUORHV�$��: LOOHP V�0 ��=Z HLHU�&��6WHLQGO�. ��=Z HLHU
0 ��5DXFK�$��
1 HZ �LQVLJKWV�LQWR�WKH�FOLQLFDO�DQG�P ROHFXODU�VSHFWUXP �RI
WKH�QRYHO�&<) ,3� � UHODWHG�QHXURGHYHORSP HQWDO�GLVRUGHU
DQG�LP SDLUP HQW�RI�WKH�: 5&� P HGLDWHG�DFWLQ�G\ QDP LFV��
* HQHW�0 HG��� � � � �0 DU�� � �� ��� � � � � � � �
�30 ,' ��� � � � � � � �

�$ �GLP RVWUD] LRQH�GHOOD�IRU] D�GHOOD�FROODERUD] LRQH�WUD
SD] LHQWL��FDUHJLYHU�H�FRP XQLWÎ �VFLHQWLILFD��TXHVWR
FRP SOHWR�VWXGLR�GL�VWRULD�QDWXUDOH�UDSSUHVHQWD�XQ
LP SRUWDQWH�DYDQ] DP HQWR�ULVSHWWR�DO�UDSSRUWR�GHO�� � � � �
LQFOXGHQGR�DOWUL�� � �SD] LHQWL�FRQ�YDULDQWL�P LVVHQVR�H��
FRQ�VRVSHWWD�SHUGLWD�GL�IXQ] LRQH��6RQR�VWDWH�GHVFULWWH�� �
QXRYH�YDULDQWL��ROWUH�D�WUH�XOWHULRUL�SD] LHQWL�FRQ
$UJ� � &\ V��7XWWL�L�SD] LHQWL�P RVWUDYDQR�ULWDUGR�GHOOR
VYLOXSSR�H�P HWÎ �GL�HVVL�SUHVHQWDYD�FULVL�HSLOHWWLFKH��,�WUH
SD] LHQWL�FRQ�YDULDQWL�D�SHUGLWD�GL�IXQ] LRQH�DYHYDQR�XQD
P DQLIHVWD] LRQH�FOLQLFD�P HQR�JUDYH��H�QRQ�ä�HVFOXVR�FKH
OH�YDULDQWL�&\ ILS� �QRQ�IRVVHUR�OD�FDXVD�GHL�ORUR�VLQWRP L��,
ILEUREODVWL�GHL�SD] LHQWL�VRQR�VWDWL�FROWLYDWL�H�LO
FLWRVFKHOHWUR�GL�DFWLQD�ä�VWDWR�DQDOL] ] DWR��/ H�FHOOXOH�GHL
SD] LHQWL�P RVWUDYDQR�XQD�ULGX] LRQH�GHOOD�SUHVHQ] D�GL
XQD�VWUXWWXUD�FKLDP DWD�GRUVDO�UXIIOH�
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%LHP EHQJXW�†9��6KLJXQRY�3��)URWD�1 )��/ RXUHQ] RQL�0 5��GH
6RX] D�7$&%��
0 ROHFXODU�' \ QDP LFV�RI�&<) ,3� �3URWHLQ�DQG�,WV�5� � &�9DULDQW
5HODWHG�WR�( DUO\ �,QIDQWLOH�( SLOHSWLF�( QFHSKDORSDWK\ ��
,QW�-�0 RO�6FL��� � � � �$XJ�� �� � �� � ��� � � � �
30 ,' ��� � � � � � � �

8 QR�VWXGLR�GL�FULVWDOORJUDILD�D�UDJJL�; �KD�VWDELOLWR�OD
VWUXWWXUD�GHO�: 5&��FKH�LQFOXGHYD�&\ ILS� ��/ D�VRP LJOLDQ] D�WUD
&\ ILS� �H�&\ ILS� �ä�VXIILFLHQWH�DIILQFKÞ�TXHVWL�DXWRUL
FUHDVVHUR�XQ�P RGHOOR�LQIRUP DWLFR�VLP XODWR�GHO�: 5&
FRQWHQHQWH�&\ ILS� �GL�Z LOG�W\ SH�H�YDULDQWL�FKH�FDXVDQR�OD
' ( ( � � ��6HFRQGR�TXHVWH�VLP XOD] LRQL��OD�VRVWLWX] LRQH
GHOO
$UJLQLQD�� � �FRQ�OD�FLVWHLQD��F\ VWHLQH��VL�WUDGXFH�LQ�XQD
GHVWDELOL] ] D] LRQH�GL�XQ
LP SRUWDQWH�VRWWRVWUXWWXUD�GL�&\ ILS� �

&KD\ D�7��,VKLNDQH�+ ��9DUQHU�/ 5��6XJLWD�<��0 DHGD�<��7VXWVXP L
5��0 RWRRND�' ��2 NX] DNL�' ��)XUXNDZ D�7��
' HILFLHQF\ �RI�WKH�QHXURGHYHORSP HQWDO�GLVRUGHU� DVVRFLDWHG
JHQH�&\ ILS� �DOWHUV�WKH�UHWLQDO�JDQJOLRQ�FHOO�SURSHUWLHV�DQG
YLVXDO�DFXLW\ �
+XP �0 RO�* HQHW��� � � � �)HE�� � �� � �� ��� � � � � � � �
30 ,' ��� � � � � � � �

�3UHFHGHQWL�VWXGL�GL�VWRULD�QDWXUDOH�KDQQR�GLP RVWUDWR�FKH
SL&�GHOOD�P HWÎ �GHL�SD] LHQWL�DIIHWWL�GD�' ( ( � � �SUHVHQWD
SUREOHP L�YLVLYL��8 WLOL] ] DQGR�XQ�FHSSR�GL�WRSR�FKH�QRQ�ä�LQ
JUDGR�GL�HVSULP HUH�&\ ILS� �QHOOD�UHWLQD��WRSL�NQRFNRXW
FRQGL] LRQDOL���TXHVWL�DXWRUL�GLP RVWUDQR�FKH��VHEEHQH�OH
UHWLQH�DSSDLDQR�QRUP DOL�H�ULVSRQGDQR�DOOR�VWHVVR�P RGR�DOOD
OXFH�LQGLSHQGHQWHP HQWH�GDO�IDWWR�FKH�HVSULP DQR�&\ ILS� �R
P HQR��L�WRSL�VHQ] D�&\ ILS� �QHOOH�ORUR�UHWLQH�SUHVHQWDQR
DOFXQL�FDP ELDP HQWL�QHOO
HVSUHVVLRQH�JHQLFD�UHWLQLFD�H
DOFXQH�GLIIHUHQ] H�QHOOD�ORUR�FDSDFLWÎ �GL�WUDFFLDUH�LO
P RYLP HQWR�FRQ�JOL�RFFKL�

� � � �



3DQWKL�6��V] \ V] ND�3��EHFN�&:
H[ SUHVVLRQ�RI�P 51 $�HQFRGLQJ�WZ R�JDLQ� RI� IXQFWLRQ�F\ ILS�
YDULDQWV�DVVRFLDWHG�Z LWK�' HH� � �UHVXOWV�LQ�VSRQWDQHRXV
VHL] XUHV�LQ�[ HQRSXV�ODHYLV�WDGSROHV
ELRU[ LY�SUHSULQW��� � � �
KWWSV�� � Z Z Z �ELRU[ LY�RUJ� FRQWHQW� � � �� � � � � � � � � �� � �� � �� � � � �
� Y� �IXOO�SGI

/ LP D\ H�$ -��%HQG] XQDV�* 1 ��: KLWWDNHU�0 . ��/ H&ODLU�7-�
+HOWRQ�/* ��. HQQHG\ �( -��
,Q�6LOLFR�2 SWLP L] HG�6WDSOHG�3HSWLGHV�7DUJHWLQJ�: $6) � �LQ
%UHDVW�&DQFHU��
$&6�0 HG�&KHP �/ HWW��� � � � �0 DU�� �� � �� ��� � � � � � � �
30 ,' ��� � � � � � � �

&\ ILS� �ä�VWDWR�LGHQWLILFDWR�SHU�OD�SULP D�YROWD�FRP H�XQD
SURWHLQD�DVVRFLDWD�DOOD�SURJUHVVLRQH�GHO�FDQFUR��4 XHVWL
ULFHUFDWRUL�KDQQR�VYLOXSSDWR�XQ�IDUP DFR�FKH�VL�OHJD�D
&\ ILS� �H�QH�LQWHUURP SH�OD�IXQ] LRQH�QHO�: 5&��4 XHVWR
DSSURFFLR�SRWUHEEH�DYHUH�XQ�EHQHILFLR�WHUDSHXWLFR�QHL
SD] LHQWL�DIIHWWL�GD�' ( ( � �

�4 XHVWR�UDSSRUWR�GHVFULYH�XQ�P RGHOOR�YHUWHEUDWR
SRWHQ] LDOP HQWH�SUH] LRVR�SHU�OD�' ( ( � � ��/ H�UDQH�DUWLJOLDWH
DIULFDQH��; HQRSXV�ODHYLV��VRQR�XQ�LP SRUWDQWH�VWUXP HQWR
GL�ULFHUFD��4 XHVWL�ULFHUFDWRUL�KDQQR�LQLHWWDWR�HP EULRQL�GL
UDQD�FRQ�51 $�P HVVDJJHUR�FKH�FRGLILFDYD�R�SHU�LO�&\ ILS�
GL�Z LOG�W\ SH�R�SHU�GXH�GLYHUVH�YDULDQWL�SDWRJHQH�GL�&\ ILS� �
,�JLULQL�VFKLXVL�GDOOH�XRYD�D�FXL�HUD�VWDWD�VRP P LQLVWUDWD�OD
YDULDQWH�SDWRJHQD�KDQQR�P RVWUDWR�DWWLYLWÎ �FRQYXOVLYD
VSRQWDQHD�
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6DORNLYL�7��3DUNNROD�5��5DMHQGUDQ�<��%KDUDGZ DM�7��$FKDU\ D
$��/ HDO�60 ��-Í UYHOÍ �,��$UYLR�0 ��6FKUDXZ HQ�,��
$ �QRYHO�YDULDQW�LQ�&<) ,3� �LQ�D�JLUO�Z LWK�VHYHUH�GLVDELOLWLHV
DQG�ELODWHUDO�SHULV\ OYLDQ�SRO\ P LFURJ\ ULD��
$P �-�0 HG�* HQHW�$��� � � � �$SU�� � � �� ��H� � � � � �
30 ,' ��� � � � � � � �

4 XHVWR�UDSSRUWR�GHVFULYH�XQD�UDJD] ] D�FRQ�XQD�QXRYD
YDULDQWH�SDWRJHQD�LQ�&\ ILS� ��9DOLQD�� � � �/ HXFLQD��FKH
FDXVD�XQ�LQVLHP H�GL�VLQWRP L�GLVWLQWR�P D�VRYUDSSRVWR
ULVSHWWR�DOOH�YDULDQWL�GL�' ( ( � � �GHVFULWWH�ILQR�DG�RJJL�

6LOYD�,/ =��* RP HV� -" QLRU�5��GD�6LOYD�( %��9D] �,0 ��-DP XU�95�
GH�)UHLWDV�6RX] D�%6��6KLJXQRY�3��
* HQHUDWLRQ�RI�DQ�LQGXFHG�SOXULSRWHQW�VWHP �FHOO�OLQH�IURP �D
SDWLHQW�Z LWK�HSLOHSWLF�HQFHSKDORSDWK\ �FDXVHG�E\ �WKH
&<) ,3� �5� � &�YDULDQW�
+XP �&HOO��� � � � �1 RY�� � �� ��� � � � � � � � �
30 ,' ��� � � � � � � � �

,�P RGHOOL�EDVDWL�VX�FHOOXOH�VRQR�XQR�VWUXP HQWR
LP SRUWDQWH�QHOOR�VWXGLR�GL�TXDOVLDVL�P DODWWLD��P D�VRQR
SDUWLFRODUP HQWH�FUXFLDOL�SHU�OH�P DODWWLH�UDUH��,Q�TXHVWR
UDSSRUWR��VRQR�VWDWH�UDFFROWH�FHOOXOH�GD�XQ�FDP SLRQH�GL
XULQD�GL�XQ�SD] LHQWH�H�ULSURJUDP P DWH�LQ�FHOOXOH�VWDP LQDOL
SOXULSRWHQWL�LQGRWWH��4 XHVWH�FHOOXOH�SRVVRQR�TXLQGL
HVVHUH�XWLOL] ] DWH�SHU�HVDP LQDUH�O
HIIHWWR�GL�TXHVWD
VSHFLILFD�YDULDQWH�SDWRJHQD��5� � &��VXOOD�IXQ] LRQH�GL�WLSL
FHOOXODUL�ULOHYDQWL��FRP H�L�QHXURQL�

� � � �



� � � �

0 D�5��=KDQJ�<��/ L�+ ��. DQJ�+5��. LP �<��+DQ�. ��
&HOO� DXWRQRP RXV�UHGXFWLRQ�RI�&<) ,3� �LV�LQVXIILFLHQW�WR
LQGXFH�$O] KHLP HU
V�GLVHDVH� OLNH�SDWKRORJLHV�LQ�WKH
KLSSRFDP SDO�&$� �S\ UDP LGDO�QHXURQV�RI�DJHG�P LFH��
$QLP �&HOOV�6\ VW��6HRXO���� � � � �0 DU�� � �� � �� ��� � � � � � �
30 ,' ��� � � � � � � �

,�WRSL�SULYL�GL�XQD�VROD�FRSLD�GL�&\ ILS� �ILQ�GDO
FRQFHSLP HQWR�VYLOXSSDQR��FRQ�O
LQYHFFKLDP HQWR�
FDUDWWHULVWLFKH�VLP LOL�DOOD�P DODWWLD�GL�$O] KHLP HU��4 XHVWR
UDSSRUWR�P RVWUD�FKH�VH�&\ ILS� �YLHQH�FRP SOHWDP HQWH
ULP RVVR�GRSR�OD�QDVFLWD�GHL�WRSL��WDOL�SDWRORJLH�GHOOD
P DODWWLD�GL�$O] KHLP HU�QRQ�VL�P DQLIHVWDQR��4 XHVWR�VWXGLR
VXJJHULVFH�FKH�&\ ILS� �VYROJD�XQ�UXROR�LP SRUWDQWH
GXUDQWH�OR�VYLOXSSR�SUHQDWDOH��P D�SRVVLELOP HQWH�XQ
UXROR�GLYHUVR�GRSR�OD�QDVFLWD�

' D�6LOYD�&DUGRVR�-��* RP HV�5��$EUHX�0 ��3DUHQWH�)UHL[ R�-�
)DOFÓR�5HLV�&��* DUULGR�&��
&OLQLFDO�5ROH�RI�&RGRQ�� � �RI�WKH�&<) ,3� �* HQH�LQ�( DUO\
,QIDQWLOH�( SLOHSWLF�( QFHSKDORSDWK\ ��$ �&OLQLFDO�&DVH
' HVFULSWLRQ�
&XUHXV��� � � � �)HE�� � �� � �� ��H� � � � �
30 ,' ��� � � � � � � �

4 XHVWR�VWXGLR�GL�FDVR�FOLQLFR�ULYHOD�XQD�QXRYD�FDXVD
P ROHFRODUH�GHOOD�' ( ( � � ��RYYHUR�XQD�GHOH] LRQH�GL�WUH
DP P LQRDFLGL��LQFOXVD�O•5� � ��/ D�SUHVHQWD] LRQH�GHOOD
P DODWWLD�ä�VLP LOH�D�TXHOOD�GHL�SD] LHQWL�SRUWDWRUL�GL�XQD
YDULDQWH�P LVVHQVH�FRP H�OD�$UJ� � &\ V��



� � � � . DQJ�0 ��=KDQJ�<��. DQJ�+5��. LP �6��0 D�5��<L�<��/ HH�6�
. LP �<��/ L�+ ��-LQ�&��/ HH�' ��. LP �( ��+DQ�. ��
&<) ,3� �S�$UJ� � &\ V�&DXVHV�1 HXURORJLFDO�' HIHFWV�DQG
' HJUDGDWLRQ�RI�&<) ,3� ��
$QQ�1 HXURO��� � � � �-DQ�� � �� ��� � � � � � �
30 ,' ��� � � � � � � � �

6WUXP HQWR�GL�5LFHUFD�,P SRUWDQWH��

/ R�VYLOXSSR�GL�WUDWWDP HQWL�SHU�OH�P DODWWLH�GLSHQGH�GDL�P RGHOOL�GL�ULFHUFD�
LGHDOP HQWH�P RGHOOL�DQLP DOL�YLYL��H�SRLFKÞ�OD�QRVWUD�FRP SUHQVLRQH�GHOOD
JHQHWLFD�P XULQD�ä�P ROWR�SL&�DYDQ] DWD�ULVSHWWR�DG�DOWUL�P DP P LIHUL��JOL
VFLHQ] LDWL�WHQGRQR�D�JHQHUDUH�SULP D�L�P RGHOOL�P XULQL�
�4 XHVWL�DXWRUL�KDQQR�XWLOL] ] DWR�XQR�VWUXP HQWR�GL�P RGLILFD�JHQHWLFD�SHU
FDP ELDUH�XQD�FRSLD�GHO�JHQH�&\ ILS� �LQ�XQ�WRSR��KDQQR�XVDWR�LO�FHSSR
&� � %/ � � 1 ��QHOOD�YDULDQWH�$UJ� � &\ V��,�WRSL�VRQR�FUHVFLXWL�ILQR�DOO
HWÎ �DGXOWD
P D�FRQ�SHVR�FRUSRUHR�H�IRU] D�ULGRWWL��+DQQR�P RVWUDWR�VHJQL�GL�SUREOHP L
QHXURORJLFL�H�KDQQR�HVLELWR�XQ�OLYHOOR�GL�DWWLYLWÎ �VXSHULRUH�DO�QRUP DOH��,
WRSL�KDQQR�DQFKH�P RVWUDWR�FRP SRUWDP HQWL�FKH�LQGLFDQR�XQD�VLQGURP H
VLP LOH�DOO
DXWLVP R��6XELWR�GRSR�OD�QDVFLWD��L�WRSL�KDQQR�P DQLIHVWDWR
VSDVP L�HSLOHWWLFL�VSRQWDQHL��P D�TXHVWL�VSDVP L�VRQR�VFRP SDUVL�P DQ�P DQR
FKH�L�WRSL�LQYHFFKLDYDQR��,�ULFHUFDWRUL�KDQQR�LQGRWWR�FULVL�HSLOHWWLFKH
LQLHWWDQGR�XQ�IDUP DFR�FKLDP DWR�37=��H�L�WRSL�$UJ� � &\ V�KDQQR�P RVWUDWR
XQD�P DJJLRUH�WHQGHQ] D�D�UHDJLUH�



�FRQWLQXDWR�

$OFXQL�FDP ELDP HQWL�QHOOD�VWUXWWXUD�GHO�FHUYHOOR�QHL�WRSL�$UJ� � &\ V�KDQQR
VXJJHULWR�XQD�GLP LQX] LRQH�GHOO
RUJDQL] ] D] LRQH�GHOOH�SDUWL�GHO�FHUYHOOR�H

XQ�DXP HQWR�GHOO
LQILDP P D] LRQH�FKH�SURJUHGLYD�FRQ�O
HWÎ ��,O�OLYHOOR�GL
&\ ILS� �VWHVVR�HUD�GLP LQXLWR��FRQIHUP DQGR�XQ�SUHFHGHQWH�UDSSRUWR

VHFRQGR�FXL�OH�SURWHLQH�YDULDQWL�VRQR�P HQR�VWDELOL�
�1 HO�FRP SOHVVR��TXHVWR�P RGHOOR�DQLP DOH�P RVWUD�XQ
HFFHOOHQWH

FRUUHOD] LRQH�FRQ�OD�P DODWWLD�XP DQD�H�VDUHEEH�XQ�YDOLGR�VWUXP HQWR�GL
ULFHUFD�SHU�OD�FUHD] LRQH�GL�QXRYH�WHUDSLH��,O�FHSSR�GL�WRSR�XWLOL] ] DWR

SUHVHQWD�XQD�IRUP D�GL�&\ ILS� �P HQR�VWDELOH��6HU� � � 3KH���TXLQGL�VDUHEEH
LP SRUWDQWH�ULSHWHUH�TXHVWR�VWXGLR�XWLOL] ] DQGR�LO�FHSSR�&� � %/ � � -�FRQ�OD

IRUP D�SL&�VWDELOH�GHOOD�SURWHLQD�

. DQJ�0 ��=KDQJ�<��. DQJ�+5��. LP �6��0 D�5��<L�<��/ HH�6��. LP �<��/ L�+ ��-LQ
&��/ HH�' ��. LP �( ��+DQ�. ��
&<) ,3� �S�$UJ� � &\ V�&DXVHV�1 HXURORJLFDO�' HIHFWV�DQG�' HJUDGDWLRQ�RI
&<) ,3� ��
$QQ�1 HXURO��� � � � �-DQ�� � �� ��� � � � � � �
30 ,' ��� � � � � � � � �



� � � � 3RNH�* ��6WDQOH\ �-��6FKHIIHU�,( ��6DGOHLU�/ * ��
( SLGHP LRORJ\ �RI�' HYHORSP HQWDO�DQG�( SLOHSWLF
( QFHSKDORSDWK\ �DQG�RI�,QWHOOHFWXDO�' LVDELOLW\ �DQG
( SLOHSV\ �LQ�&KLOGUHQ��
1 HXURORJ\ ��� � � � �0 DU�� � �� � � �� � ��H� � � � � H� � � �
30 ,' ��� � � � � � � �

6HEEHQH�VLD�GLIILFLOH�VWDELOLUH�OD�SUHYDOHQ] D�GL�XQD
P DODWWLD�UDUD��TXHVWL�DXWRUL�WHQWDQR�GL�FDOFRODUH�OD
IUHTXHQ] D�GHOOD�' ( ( �LQ�XQD�SRSROD] LRQH�VFR] ] HVH�

� � � �

' HVODXULHUV�-&��* KRWNDU�53��5XVV�/ $��-DUP DQ�-$��0 DUWLQ
50 ��7LSSHWW�5* ��6XP DWKLSDOD�6+ ��%XUWRQ�' )��&ROH�' &�
0 DUVGHQ�. &��
&\ ILS� �FRQWUROV�WKH�DFRXVWLF�VWDUWOH�WKUHVKROG�WKURXJK
)0 53��DFWLQ�SRO\ P HUL] DWLRQ��DQG�* $%$%�UHFHSWRU�IXQFWLRQ�
�ELR5[ LY�>3UHSULQW@��� � � � �)HE�� �� � � � �� � �� � �� � � � � � �
30 ,' ��� � � � � � � �

�&\ ILS� �VYROJH�GXH�IXQ] LRQL�SULQFLSDOL�LQ�ELRORJLD��OD
SDUWHFLSD] LRQH�DO�: 5&�SHU�FRQWUROODUH�OD�SROLP HUL] ] D] LRQH
GHOO
DFWLQD�H�LO�OHJDP H�FRQ�)0 53�SHU�VRSSULP HUH�OD
WUDGX] LRQH�GHOO
51 $��)LQR�D�TXHVWR�SXQWR��O
DWWLYLWÎ �: 5&�GL
&\ ILS� �KD�VSLHJDWR�WXWWL�JOL�HIIHWWL�QRWL�GHOOD�P XWD] LRQH�R
SHUGLWD�GL�&\ ILS� ��,Q�TXHVWR�UDSSRUWR��FKH�HVSDQGH�XQR
VWXGLR�SUHFHGHQWH�VXOOD�ULVSRVWD�GL�VRSUDVVDOWR�QHOOH�ODUYH�GL
SHVFH�] HEUD��HQWUDP EH�OH�DWWLYLWÎ �ELRORJLFKH�VL�XQLVFRQR�SHU
OD�SULP D�YROWD��6LD�L�P XWDQWL�GL�&\ ILS� �FKH�QRQ�VRQR�LQ�JUDGR
GL�OHJDUH�LO�UHJRODWRUH�: 5&�5DF� ��VLD�L�P XWDQWL�FKH�QRQ
SRVVRQR�OHJDUH�)0 53��VRQR�HQWUDP EL�LQFDSDFL�GL�ULSULVWLQDUH
OD�QRUP DOH�IXQ] LRQH�QHL�SHVFL�SULYL�GL�&\ ILS� ��8 QD�IXQ] LRQH�GL
&\ ILS� �LQ�TXHVWR�FRQWHVWR�ä�O
DWWLYD] LRQH�GL�XQ�UHFHWWRUH
QHXURWUDVP HWWLWRUH�FKLDP DWR�* $%$ ��H�TXDQGR�* $%$ �YLHQH
DWWLYDWR�GD�XQ�IDUP DFR�FKLDP DWR�%DFORIHQ��OD�ULVSRVWD�GL
VRSUDVVDOWR�QRUP DOH�YLHQH�ULSULVWLQDWD�

% %



9HQWXUL�%LHP EHQJXW�†��GH�&DVWUR�$QGUHDVVD�( �
GH�6RX] D�7$&%��
,GHQWLILFDWLRQ�RI�&<) ,3� �$UJ� � &\ V�/ LJDQGV�YLD�,Q
6LOLFR�DQG�,Q�9LWUR�$SSURDFKHV��
%LRP HGLFLQHV��� � � � �)HE�� � �� � �� ��� � � �
30 ,' ��� � � � � � � �

6YLOXSSR�7HUDSHXWLFR��

)LQR�D�TXHVWR�SXQWR��WXWWD�OD�ULFHUFD�VXOOD�' ( ( � � �ä�VWDWD�YROWD�DOOD
FRP SUHQVLRQH�GHOOD�ELRORJLD�DOOD�EDVH�GHOOD�P DODWWLD��/ D�SUHVHQ] D�GL�XQD
YDULDQWH�SDWRJHQD�QHOOD�SURWHLQD�&\ ILS� �FUHD�XQD�YHUVLRQH�GL�&\ ILS� �FKH�ä
P HQR�VWDELOH�H�P HQR�FDSDFH�GL�FRQWUROODUH�O
DWWLYLWÎ �GHOOD�SURWHLQD�: $9( �
OD�TXDOH�DWWLYD�OD�SROLP HUL] ] D] LRQH�GHOO
DFWLQD�QHL�QHXURQL�LQ�SXQWL�LQ�FXL
QRQ�GRYUHEEH�HVVHUH�SROLP HUL] ] DWD��&RQ�TXHVWD�FRQRVFHQ] D��JOL�DXWRUL�GL
TXHVWR�VWXGLR�KDQQR�FHUFDWR�FRP SRVWL�FKLP LFL�FKH�SRWHVVHUR�OHJDUVL�DOOD
IRUP D�$UJ� � &\ V�GL�&\ ILS� �H�VWDELOL] ] DUOD��OLP LWDQGR�FRVó�OD�IXQ] LRQH
SDWRJHQD��3RLFKÞ�OD�' ( ( � � �ä�XQD�P DODWWLD�XOWUD� UDUD��ä�LP SUREDELOH�FKH
XQ
D] LHQGD�IDUP DFHXWLFD�VSHQGD�P LOLDUGL�GL�GROODUL�H�GHFHQQL�SHU
VYLOXSSDUH�XQ�QXRYR�IDUP DFR��SHUWDQWR��LQ�TXHVWR�FDVR��ä�P HJOLR
ULSURSRUUH��UHSXUSRVH��XQ�IDUP DFR�FKH�VLD�JLÎ �VWDWR�DSSURYDWR�SHU�O
XVR
XP DQR��3HU�TXHVWR�P RWLYR��JOL�DXWRUL�KDQQR�XWLOL] ] DWR�XQD�VHULH�GL
FRP SRVWL�JLÎ �XVDWL�SHU�WUDWWDUH�O
HSLOHVVLD�FRP H�VHW�GL�VFUHHQLQJ�LQL] LDOH�H
KDQQR�SRL�DP SOLDWR�LO�WHVW�DG�DOWUL�IDUP DFL�FKH�VRQR�VWDWL�XVDWL�VXJOL�HVVHUL
XP DQL��DQFKH�VH�QRQ�QHFHVVDULDP HQWH�DSSURYDWL��
�

� � � �



�FRQWLQXDWR�

8 WLOL] ] DQGR�XQD�WHFQLFD�FKLDP DWD�GRFNLQJ�P ROHFRODUH��JOL�DXWRUL
KDQQR�WURYDWR�XQ�HOHQFR�GL�� � �FRP SRVWL�FKH�VL�SUHYHGH�VL�OHJKLQR

SUHIHUHQ] LDOP HQWH�D�&\ ILS� �$UJ� � &\ V�ULVSHWWR�DOOD�SURWHLQD�GL�Z LOG
W\ SH��4 XDQGR�XQ�FRP SRVWR�VL�OHJD�D�XQD�SURWHLQD��SX�

P RGLILFDUQH�OD�VWDELOLWÎ ��FKH�SX� �HVVHUH�P LVXUDWD�ULVFDOGDQGR�LO
FDP SLRQH�SURWHLFR�H�RVVHUYDQGR�VH�VL�GHQDWXUD�H�GLYHQWD

LQVROXELOH��8 WLOL] ] DQGR�XQD�FROWXUD�FHOOXODUH�SHU�SURGXUUH�&\ ILS� ��ä
VWDWR�ULVFRQWUDWR�FKH�JOL�� �FRP SRVWL�SL&�SURP HWWHQWL�VWDELOL] ] DYDQR

&\ ILS� �$UJ� � &\ V��GLP RVWUDQGR�FKH�HVVL�SRWUHEEHUR�OHJDUVL
VHOHWWLYDP HQWH�DOOD�IRUP D�SDWRJHQD�

,�SDVVDJJL�VXFFHVVLYL�SHU�WHVWDUH�TXHVWL�FRP SRVWL�FRP H�SRWHQ] LDOL
WUDWWDP HQWL�VRQR�FUXFLDOL��| �QHFHVVDULR�FRQIHUP DUH�FKH�L�FRP SRVWL
DEELDQR�XQ�HIIHWWR�VWDELOL] ] DQWH�VX�&\ ILS� �$UJ� � &\ V��FKH�TXHVWD
VWDELOL] ] D] LRQH�DEELD�XQ�HIIHWWR�VXOOD�IXQ] LRQH�SDWRJHQD�GHOOD
SURWHLQD�H�FKH�O
DOWHUD] LRQH�GHOOD�IXQ] LRQH�SDWRJHQD�LQ�TXHVWR
P RGR�DEELD�XQ�HIIHWWR�SRVLWLYR�VXL�VLQWRP L�GHOOD�P DODWWLD�LQ�XQ

P RGHOOR�GL�P DODWWLD��FRP H�LO�WRSR�

( VVHQGR�OD�SULP D�GLP RVWUD] LRQH�GL�XQ�SRWHQ] LDOH�WUDWWDP HQWR�SHU
OD�' ( ( � � ��TXHVWR�DUWLFROR�UDSSUHVHQWD�XQD�WUDQVL] LRQH�GHOOD

ULFHUFD�VX�TXHVWD�P DODWWLD�YHUVR�XQD�QXRYD�IDVH�

9HQWXUL�%LHP EHQJXW�†��GH�&DVWUR�$QGUHDVVD�( �
GH�6RX] D�7$&%��
,GHQWLILFDWLRQ�RI�&<) ,3� �$UJ� � &\ V�/ LJDQGV�YLD�,Q
6LOLFR�DQG�,Q�9LWUR�$SSURDFKHV��
%LRP HGLFLQHV��� � � � �)HE�� � �� � �� ��� � � �
30 ,' ��� � � � � � � �



� � � �

; LH�6��=XR�. ��' H�5XEHLV�6��5XJJHURQH�3��&DUORQL�3��
0 ROHFXODU�EDVLV�RI�WKH�&<) ,3� �DQG�1 &. $3� �DXWLVP �
OLQNHG�YDULDQWV�LQ�WKH�: $9( �UHJXODWRU\ �FRP SOH[ ��
3URWHLQ�6FL��� � � � �-DQ�� � �� ��H� � � � �
30 ,' ��� � � � � � � �

8 WLOL] ] DQGR�XQ�P HWRGR�FRP SXWD] LRQDOH�ULJRURVR��JOL
DXWRUL�HVDP LQDQR�O
HIIHWWR�GL�FLDVFXQD�YDULDQWH�FKH
FDXVD�OD�' ( ( � � �VXOOD�VWUXWWXUD�GL�&\ ILS� �H�VXOOD�VXD
LQWHUD] LRQH�FRQ�JOL�DOWUL�P HP EUL�GHO�: 5&��( VVL
FRQIHUP DQR�FKH�WXWWH�OH�YDULDQWL�FKH�FDXVDQR�OD
P DODWWLD�FRP SURP HWWRQR�DQFKH�OD�IXQ] LRQH�GL�&\ ILS�
QHO�FRQWUROODUH�OD�IXQ] LRQH�GL�: $9( �

+HFNHU�-��&RQHFNHU�* ��&KDSP DQ�&��+RP P HU�5�
/ XGZ LJ�1 1 ��6HYLQF�* ��7H�6��: RMQDURVNL�0 ��' RZ QV�-�
%HUJ�$7��
3DWLHQW� DGYRFDWH� OHG�JOREDO�FRDOLWLRQ�DGDSWLQJ�ILW� IRU�
SXUSRVH�RXWFRP HV�P HDVXUHV�WR�DVVXUH�P HDQLQJIXO
LQFOXVLRQ�RI�' ( ( V�LQ�FOLQLFDO�WULDOV��
7KHU�$GY�5DUH�' LV��� � � � �-XQ
� � �� � �� � � � � � � � � � � � � � � � �
30 ,' ��� � � � � � � �

�' HVFULYH�O
,QFKVWRQH�3URMHFW�H�L�ULVXOWDWL�GHO�ODYRUR
VXOOR�VYLOXSSR�GL�QXRYH�P LVXUH�GL�HVLWR�SHU�OH�' ( ( �



� � � �

. LP �+ * ��%HUGDVFR�&��1 DLUQ�$&��. LP �<��
7KH�: $9( �FRP SOH[ �LQ�GHYHORSP HQWDO�DQG�DGXOWKRRG
EUDLQ�GLVRUGHUV��
( [ S�0 RO�0 HG��� � � � �)HE�� � �� ��� � � � � �
30 ,' ��� � � � � � � �

4 XHVWR�DUWLFROR�GL�UHYLHZ �GHOLQHD�L�SDUDOOHOL�WUD�OH
YDULDQWL�FKH�FDXVDQR�P DODWWLH�LQ�: $9( � ��1 &. $3� �
&\ ILS� �H�DOWUL�P HP EUL�GHO�: 5&�H�YLH�FRUUHODWH��)RUQLVFH
DQFKH�XQ�EDFNJURXQG�VXOOH�YLH�� D�P RQWH� �FKH
UHJRODQR�LO�: 5&��DOFXQH�GHOOH�TXDOL�SRWUHEEHUR
UDSSUHVHQWDUH�EHUVDJOL�WHUDSHXWLFL�SURP HWWHQWL�SHU�OD
' ( ( � � �

0 D�5��. LP �8 6��&KXQJ�<��. DQJ�+5��=KDQJ�<��+DQ�. ��
5HFHQW�DGYDQFHV�LQ�&<) ,3� � DVVRFLDWHG
QHXURGHYHORSP HQWDO�GLVRUGHUV��)URP �KXP DQ�JHQHWLFV
WR�P ROHFXODU�P HFKDQLVP V�DQG�P RXVH�P RGHOV��
%UDLQ�' HY��� � � � �)HE�� � �� ��� � � � � � ��
30 ,' ��� � � � � � � � �

8 QD�HFFHOOHQWH�UHYLHZ �GHOOD�OHWWHUDWXUD�UHFHQWH�FKH
P RVWUD�OH�GLIIHUHQ] H�WUD�LO�NQRFNRXW�FRP SOHWR��LO
NQRFNRXW�SDU] LDOH�H�OD�VRVWLWX] LRQH�FRQ�$UJ� � &\ V�GL
&\ ILS� ��H�LSRWL] ] D�FKH�GLYHUVH�YDULDQWL�SDWRJHQH
SRVVDQR�DYHUH�XQ�LP SDWWR�VX�IXQ] LRQL�GLVWLQWH�GL
&\ ILS� �H�VXL�VLQWRP L�GHOOD�P DODWWLD�



5LIHULP HQWL

$P DWR��0 ��( ���)UïDV��0 ���&HULVROD��$���5ROGÊQ��0 ���	 �2 UWLJR] D� ( VFREDU��-��' ���� � � � ��
1 RYHO�&<) ,3� �)UDP HVKLIW�9DULDQW�/ LQNHG�WR�' \ VNLQHWLF�&ULVHV��)XQFWLRQDO�6WXGLHV�6KRZ
,P SDLUHG�&HOO�0 RWLOLW\ ��&OLQLFDO�* HQHWLFV��Q� D�Q� D��
KWWSV�� � GRL�RUJ� KWWSV�� � GRL�RUJ� � � �� � � � � FJH�� � � � �

$ULVDND��$���1 DNDVKLP D��0 ���. XP DGD��6���,QRXH��. ���1 LVKLGD��+ ���0 DVKLP R��+ ���. DVKLL�
+ ���. DWR��0 ���0 DUX\ DP D��. ���2 NXP XUD��$���6DLWVX��+ ���0 DWVXP RWR��1 ���	 �)XNXGD��0 �
�� � � � ���$VVRFLDWLRQ�RI�HDUO\ � RQVHW�HSLOHSWLF�HQFHSKDORSDWK\ �Z LWK�LQYROXQWDU\
P RYHP HQWV�v�&DVH�VHULHV�DQG�OLWHUDWXUH�UHYLHZ ��( SLOHSV\ �DQG�%HKDYLRU�5HSRUWV��� � �
KWWSV�� � GRL�RUJ� � � �� � � � � M�HEU�� � � � �� � � � � �

%HJHP DQQ��$���6WLFKW��+ ���%HJWUXS��$���9LWREHOOR��$���)DLYUH��/ ���%DQND��6���$OKDGGDG��%��
$VDGROODKL��5���%HFNHU��-���%LHUKDOV��7���%URZ Q��. ��( ���%UXHO��$�� / ���%UXQHW��7���&DUQHLUR�
0 ���&UHP HU��. ���' D\ ��5���' HQRP P Þ� 3LFKRQ��$�� 6���' \ P HQW��' ��$ ���( QJHOV��+ ���i �5DXFK�
$���� � � � ���1 HZ �LQVLJKWV�LQWR�WKH�FOLQLFDO�DQG�P ROHFXODU�VSHFWUXP �RI�WKH�QRYHO�&<) ,3� �
UHODWHG�QHXURGHYHORSP HQWDO�GLVRUGHU�DQG�LP SDLUP HQW�RI�WKH�: 5&� P HGLDWHG�DFWLQ
G\ QDP LFV��* HQHWLFV�LQ�0 HGLFLQH��� �� � ���� � � v� � � ��KWWSV�� � GRL�RUJ� � � �� � � � � V� � � � �

%LHP EHQJXW��†��9���6KLJXQRY��3���)URWD��1 ��)���/ RXUHQ] RQL��0 ��5���	 �GH�6RX] D��7��$ ��&��%�
�� � � � ���0 ROHFXODU�' \ QDP LFV�RI�&<) ,3� �3URWHLQ�DQG�,WV�5� � &�9DULDQW�5HODWHG�WR�( DUO\
,QIDQWLOH�( SLOHSWLF�( QFHSKDORSDWK\ ��,QWHUQDWLRQDO�-RXUQDO�RI�0 ROHFXODU�6FLHQFHV��� � �� � ��
KWWSV�� � GRL�RUJ� � � �� � � � � LMP V� � � � � � � �

&KDQ��5���2 UHYLOOR��&���2 •&RQQHOO��* ���0 F/ LQ��' ���3ROHJD��6���6ULQLYDV��1 ��5���	 �. D\ H��5�
�� � � � ���6DIHW\ ��7ROHUDELOLW\ ��3KDUP DFRNLQHWLFV��3KDUP DFRG\ QDP LFV��DQG�)RRG�( IIHFW�RI
%H[ LFDVHULQ�LQ�+HDOWK\ �3DUWLFLSDQWV��$�)LUVW� LQ� +XP DQ�5DQGRP L] HG��' RXEOH� %OLQG�
3ODFHER� &RQWUROOHG�6LQJOH�$VFHQGLQJ�' RVH�( VFDODWLRQ�3KDVH�� �6WXG\ ��&OLQLFDO
3KDUP DFRORJ\ �LQ�' UXJ�' HYHORSP HQW��KWWSV�� � GRL�RUJ� � � �� � � � � FSGG�� � � �

&KHQ��=���%RUHN��' ���3DGULFN��6��%���* RP H] ��7��6���0 HWODJHO��=���,VP DLO��$��0 ���8 P HWDQL�
-���%LOODGHDX��' ��' ���2 WZ LQRZ VNL��=���	 �5RVHQ��0 ��. ���� � � � ���6WUXFWXUH�DQG�FRQWURO�RI�WKH
DFWLQ�UHJXODWRU\ �: $9( �FRP SOH[ ��1 DWXUH��� � � �� � � � ���� � � v� � � �
KWWSV�� � GRL�RUJ� � � �� � � � � QDWXUH� � � � �

&LRQL��-��0 ���: RQJ��+ ��+ ��: ���%UHVVDQ��' ���. RGDP D��/ ���+DUULV��: ��$ ���	 �+ROW��&��( �
�� � � � ���$ [ RQ� $[ RQ�,QWHUDFWLRQV�5HJXODWH�7RSRJUDSKLF�2 SWLF�7UDFW�6RUWLQJ�YLD�&<) ,3� �
' HSHQGHQW�: $9( �&RP SOH[ �)XQFWLRQ��1 HXURQ��� � �� ���� � � � � � � � � �H� �
KWWSV�� � GRL�RUJ� � � �� � � � � M�QHXURQ�� � � � �� � �� � �



&RQUR\ ��)���0 LOOHU��5���$OWHUP DQ��-��)���+DVVOHU��0 ��5���( FKHYHUULD��' ���* RGLQKR��%��0 ��' �
&���. QR[ ��( ��* ���6DSS��( ���6RXVD��-���<DP DGD��. ���0 DKP RRG��)���%RXGL��$ ���. HJHO�
* OHDVRQ��. ���' L)LJOLD��0 ���$URQLQ��1 ���. KYRURYD��$���	 �3ILVWHU��( ��/ ���� � � � ���&KHP LFDO
HQJLQHHULQJ�RI�WKHUDSHXWLF�VL51 $V�IRU�DOOHOH� VSHFLILF�JHQH�VLOHQFLQJ�LQ�+XQWLQJWRQ•V
GLVHDVH�P RGHOV��1 DWXUH�&RP P XQLFDWLRQV��� � �� ���KWWSV�� � GRL�RUJ� � � �� � � � � V� � � � � � � � � �
� � � � � � [

' D�6LOYD�&DUGRVR��-���* RP HV��5���$EUHX��0 ���3DUHQWH�)UHL[ R��-���)DOFÓR�5HLV��&���	
* DUULGR��&���� � � � ���&OLQLFDO�5ROH�RI�&RGRQ�� � �RI�WKH�&<) ,3� �* HQH�LQ�( DUO\ �,QIDQWLOH
( SLOHSWLF�( QFHSKDORSDWK\ ��$ �&OLQLFDO�&DVH�' HVFULSWLRQ��&XUHXV�
KWWSV�� � GRL�RUJ� � � �� � � � � FXUHXV�� � � � �

GH�* � HV��)��9���GH�$QGUDGH�5DP RV��-��7��0 ���GD�6LOYD�)RQWDQD��5���GH�&DUYDOKR�6HUÓR�
&��/ ���. RN��)���	 �* DQGHOP DQ�+RURYLW] ��' ��' ���� � � � ���&DQQDELGLRO�6XFFHVVIXO�7KHUDS\ �IRU
' HYHORSP HQWDO�DQG�( SLOHSWLF�( QFHSKDORSDWK\ �5HODWHG�WR�&<) ,3� ��7KH�2 SHQ�1 HXURORJ\
-RXUQDO��� � �� ���KWWSV�� � GRL�RUJ� � � �� � � � � � � � � � � � [ � Y� � � H� � � � � � �

' H5XEHLV��6���3DVFLXWR��( ���/ L��. ��: ���)HUQÊQGH] ��( ���' L0 DULQR��' ���%X] ] L��$ ���2 VWURII��/ �
( ���. ODQQ��( ���=Z DUWNUXLV��)��-��7���. RP L\ DP D��1 ��+ ���* UDQW��6��* ��1 ���3RXMRO��&���&KRTXHW�
' ���$FKVHO��7���3RVWKXP D��' ���6P LW��$��%���	 �%DJQL��&���� � � � ���&<) ,3� �FRRUGLQDWHV�P 51 $
WUDQVODWLRQ�DQG�F\ WRVNHOHWRQ�UHP RGHOLQJ�WR�HQVXUH�SURSHU�GHQGULWLF�6SLQH�IRUP DWLRQ�
1 HXURQ��� � �� ���� � � � v� � � � ��KWWSV�� � GRL�RUJ� � � �� � � � � M�QHXURQ�� � � � �� � �� � �

' RZ QV��-���+D\ Z RRG��6���/ XGZ LJ��1 ��1 ���: RMQDURVNL��0 ���+RP P HU��5���0 X] \ F] ND��. ��
+HFNHU��-��( ���&RQHFNHU��* ���. HHOH\ ��-���	 �%HUJ��$ ��7���� � � � ���&DUHJLYHU� UHSRUWHG
P HDQLQJIXO�FKDQJH�LQ�IXQFWLRQDO�GRP DLQV�IRU�LQGLYLGXDOV�Z LWK�GHYHORSP HQWDO�DQG
HSLOHSWLF�HQFHSKDORSDWK\ ��$ �FRQYHUJHQW�P L[ HG� P HWKRGV�GHVLJQ��' HYHORSP HQWDO
0 HGLFLQH�DQG�&KLOG�1 HXURORJ\ ��KWWSV�� � GRL�RUJ� � � �� � � � � GP FQ�� � � � �

+DQ��. ���&KHQ��+ ���* HQQDULQR��9��$ ���5LFKP DQ��5���/ X��+ ��&���	 �=RJKEL��+ ��<���� � � � ��
)UDJLOH�; � OLNH�EHKDYLRUV�DQG�DEQRUP DO�FRUWLFDO�GHQGULWLF�VSLQHV�LQ�&\ WRSODVP LF�)0 5� �
LQWHUDFWLQJ�SURWHLQ�� � P XWDQW�P LFH��+XP DQ�0 ROHFXODU�* HQHWLFV��� � �� ���� � � � v� � � � �
KWWSV�� � GRL�RUJ� � � �� � � � � KP J� GGX� � �

+DUWP DQQ��0 ��&���0 F&XOOH\ ��: ��' ���+ROEURRN��6��( ���+DQH\ ��0 ��0 ���6P LWK��&��* ���. XP DU�
9���	 �5RVHQZ DVVHU��$��0 ���� � � � ���&\ ILS� �DOOHOLF�YDULDWLRQ�LQ�&� � %/ � � -�DQG�&� � %/ � � 1 -
P LFH�DOWHUV�IUHH� FKRLFH�HWKDQRO�GULQNLQJ�EXW�QRW�ELQJH� OLNH�GULQNLQJ�RU�Z KHHO� UXQQLQJ
DFWLYLW\ ��$OFRKRO��&OLQLFDO�DQG�( [ SHULP HQWDO�5HVHDUFK��� � �� ���� � � � v� � � � �
KWWSV�� � GRL�RUJ� � � �� � � � � DFHU�� � � � �

+HFNHU��-��( ���&RQHFNHU��* ���&KDSP DQ��&���+RP P HU��5���/ XGZ LJ��1 ��1 ���6HYLQF��* ���7H�
6���: RMQDURVNL��0 ���' RZ QV��-���	 �%HUJ��$ ��7���� � � � ���3DWLHQW� DGYRFDWH� OHG�JOREDO
FRDOLWLRQ�DGDSWLQJ�ILW� IRU� SXUSRVH�RXWFRP HV�P HDVXUHV�WR�DVVXUH�P HDQLQJIXO�LQFOXVLRQ
RI�' ( ( V�LQ�FOLQLFDO�WULDOV��,Q�7KHUDSHXWLF�$GYDQFHV�LQ�5DUH�' LVHDVH��9RO��� � ���6$* (
3XEOLFDWLRQV�/ WG��KWWSV�� � GRL�RUJ� � � �� � � � � � � � � � � � � � � � � � � � � �



. DQJ��0 ���=KDQJ��<���. DQJ��+ ��5���. LP ��6���0 D��5���<L��<���/ HH��6���. LP ��<���/ L��+ ���-LQ��&��
/ HH��' ���. LP ��( ���	 �+DQ��. ���� � � � ���&<) ,3� �S�$UJ� � &\ V�&DXVHV�1 HXURORJLFDO�' HIHFWV
DQG�' HJUDGDWLRQ�RI�&<) ,3� ��$QQDOV�RI�1 HXURORJ\ ��� � �� ���� � � v� � � �
KWWSV�� � GRL�RUJ� KWWSV�� � GRL�RUJ� � � �� � � � � DQD�� � � � �

. LP ��* ��+ ���=KDQJ��<���. DQJ��+ ��5���/ HH��6��+ ���6KLQ��-���/ HH��&��+ ���. DQJ��+ ���0 D��5���-LQ�
&���. LP ��<���. LP ��6��<���. Z RQ��6��. ���&KRL��6��<���/ HH��. ��-���	 �+DQ��. ���� � � � ���$OWHUHG
SUHV\ QDSWLF�IXQFWLRQ�DQG�QXP EHU�RI�P LWRFKRQGULD�LQ�WKH�P HGLDO�SUHIURQWDO�FRUWH[ �RI
DGXOW�&\ ILS� �KHWHUR] \ JRXV�P LFH��0 ROHFXODU�%UDLQ��� � �� ��
KWWSV�� � GRL�RUJ� � � �� � � � � V� � � � � � � � � � � � � � � � �

. LP ��<���0 D��5���=KDQJ��<���. DQJ��+ ��5���. LP ��8 ��6���	 �+DQ��. ���� � � � ���&HOO� DXWRQRP RXV
UHGXFWLRQ�RI�&<) ,3� �FKDQJHV�GHQGULWH�OHQJWK��GHQGULWLF�SURWUXVLRQ�P RUSKRORJ\ ��DQG
LQKLELWRU\ �V\ QDSVH�GHQVLW\ �LQ�WKH�KLSSRFDP SDO�&$� �S\ UDP LGDO�QHXURQV�RI�� � � P RQWK�
ROG�P LFH��$QLP DO�&HOOV�DQG�6\ VWHP V��� � �� ���� � � v� � � �
KWWSV�� � GRL�RUJ� � � �� � � � � � � � � � � � � �� � � � �� � � � � � �

. R��$ ���-XQJ��' ��( ���. LP ��6��+ ���. DQJ��+ ��&���/ HH��-��6���/ HH��6��7���&KRL��-��5���	 �. LP ��+ ��' �
�� � � � ���7KH�HIILFDF\ �RI�NHWRJHQLF�GLHW�IRU�VSHFLILF�JHQHWLF�P XWDWLRQ�LQ�GHYHORSP HQWDO
DQG�HSLOHSWLF�HQFHSKDORSDWK\ ��)URQWLHUV�LQ�1 HXURORJ\ ��� �-8 / ��
KWWSV�� � GRL�RUJ� � � �� � � � � IQHXU�� � � � �� � � � �

. XP DU��9���. LP ��. ���-RVHSK��&���. RXUULFK��6���<RR��6��+ ���+XDQJ��+ ��&���9LWDWHUQD��0 ��+ ��
' H�9LOOHQD��)��3��0 ���&KXUFKLOO��* ���%RQFL��$ ���	 �7DNDKDVKL��-��6���� � � � ���&� � %/ � � 1
P XWDWLRQ�LQ�F\ WRSODVP LF�)0 53�LQWHUDFWLQJ�SURWHLQ�� �UHJXODWHV�FRFDLQH�UHVSRQVH�
6FLHQFH��� � � �� � � � ���� � � � v� � � � ��KWWSV�� � GRL�RUJ� � � �� � � � � VFLHQFH�� � � � � � �

/ DWWDQ] L��6���7ULQND��( ���6WULDQR��3���5RFFKL��&���6DOYHP LQL��6���6LOYHVWULQL��0 ���	 �%ULJR��)�
�� � � � ���+LJKO\ �3XULILHG�&DQQDELGLRO�IRU�( SLOHSV\ �7UHDWP HQW��$�6\ VWHP DWLF�5HYLHZ �RI
( SLOHSWLF�&RQGLWLRQV�%H\ RQG�' UDYHW�6\ QGURP H�DQG�/ HQQR[ v* DVWDXW�6\ QGURP H��,Q�&1 6
' UXJV��9RO��� � ��,VVXH�� ��SS��� � � v� � � ���$GLV��KWWSV�� � GRL�RUJ� � � �� � � � � V� � � � � � � � � �
� � � � � � \

/ LP D\ H��$ ��-���%HQG] XQDV��* ��1 ���: KLWWDNHU��0 ��. ���/ HFODLU��7��-���+HOWRQ��/ ��* ���	
. HQQHG\ ��( ��-���� � � � ���,Q�6LOLFR�2 SWLP L] HG�6WDSOHG�3HSWLGHV�7DUJHWLQJ�: $6) � �LQ�%UHDVW
&DQFHU��$&6�0 HGLFLQDO�&KHP LVWU\ �/ HWWHUV��� � �� ���� � � v� � � �
KWWSV�� � GRL�RUJ� � � �� � � � � DFVP HGFKHP OHWW�� F� � � � �

0 DUVGHQ��. ��&���-DLQ��5��$ ���: ROP DQ��0 ��$ ���( FKHYHUU\ ��)��$ ���1 HOVRQ��-��&���+D\ HU��. ��( ��
0 LOWHQEHUJ��%���3HUHGD��$��( ���	 �* UDQDWR��0 ���� � � � ���$ �&\ ILS� � ' HSHQGHQW�( [ FLWDWRU\
,QWHUQHXURQ�3DWKZ D\ �( VWDEOLVKHV�WKH�,QQDWH�6WDUWOH�7KUHVKROG��&HOO�5HSRUWV��� � �� ��
� � � v� � � ��KWWSV�� � GRL�RUJ� � � �� � � � � M�FHOUHS�� � � � �� � �� � �



1 DNDVKLP D��0 ���. DWR��0 ���$RWR��. ���6KLLQD��0 ���%HODO��+ ���0 XNDLGD��6���. XP DGD��6��
6DWR��$���=HUHP ��$ ���/ HUP DQ� 6DJLH��7���/ HY��' ���/ HRQJ��+ ��<���7VXUXVDNL��<���0 L] XJXFKL��7��
0 L\ DWDNH��6���0 L\ DNH��1 ���2 JDWD��. ���6DLWVX��+ ���	 �0 DWVXP RWR��1 ���� � � � ���' H�QRYR
KRWVSRW�YDULDQWV�LQ�&<) ,3� �FDXVH�HDUO\ � RQVHW�HSLOHSWLF�HQFHSKDORSDWK\ ��$QQDOV�RI
1 HXURORJ\ ��� � �� ���� � � v� � � ��KWWSV�� � GRL�RUJ� � � �� � � � � DQD�� � � � �

3DQWKL��6���6] \ V] ND��3���	 �%HFN��&��: ���� � � � ���( [ SUHVVLRQ�RI�P 51 $�HQFRGLQJ�WZ R�JDLQ�
RI� IXQFWLRQ�F\ ILS� �YDULDQWV�DVVRFLDWHG�Z LWK�' ( ( � � �UHVXOWV�LQ�VSRQWDQHRXV�VHL] XUHV�LQ
; HQRSXV�ODHYLV�WDGSROHV��KWWSV�� � GRL�RUJ� � � �� � � � � � � � � �� � �� � �� � � � � �

3HQJ��-���: DQJ��<���+H��)���&KHQ��&���: X��/ ��: ���<DQJ��/ ��)���0 D��<��3���=KDQJ��: ���6KL��=�
4 ���&KHQ��&���; LD��. ���* XR��+ ���<LQ��)���	 �3DQJ��1 ���� � � � ���1 RYHO�: HVW�V\ QGURP H
FDQGLGDWH�JHQHV�LQ�D�&KLQHVH�FRKRUW��&1 6�1 HXURVFLHQFH�DQG�7KHUDSHXWLFV��� � �� � ��
� � � � v� � � � ��KWWSV�� � GRL�RUJ� � � �� � � � � FQV�� � � � �

3LWWP DQ��$��-���* D\ QHV��-��$ ���	 �&KLHQ��&��%LQ���� � � � ���1 HY��F\ ILS� ��LV�UHTXLUHG�IRU�UHWLQDO
ODP LQDWLRQ�DQG�D[ RQ�JXLGDQFH�LQ�WKH�] HEUDILVK�UHWLQRWHFWDO�V\ VWHP ��' HYHORSP HQWDO
%LRORJ\ ��� � � �� ���� � � v� � � ��KWWSV�� � GRL�RUJ� � � �� � � � � M�\ GELR�� � � � �� � �� � �

3RNH��* ���6WDQOH\ ��-���6FKHIIHU��,��( ���	 �6DGOHLU��/ ��* ���� � � � ���( SLGHP LRORJ\ �RI
' HYHORSP HQWDO�DQG�( SLOHSWLF�( QFHSKDORSDWK\ �DQG�RI�,QWHOOHFWXDO�' LVDELOLW\ �DQG
( SLOHSV\ �LQ�&KLOGUHQ��1 HXURORJ\ ��� � � �� � ���( � � � � v( � � � � �
KWWSV�� � GRL�RUJ� � � �� � � � � : 1 / �� � � � � � � � � � � � � � � �
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