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XWLOL]]R�GL�LQGLFDWRUL�UHODWLYL�DOOH�FRQGL]LRQL�DPELHQWDOL�HG�DOOH�DWWLYLWi�GHOO
XRPR�o�VWDWR�DSSOLFDWR�LQ�&LUHQDLFD
�/LELD��� XQ
DUHD� LQ� FXL� OH� LQIRUPD]LRQL� VXOOH� FDUDWWHULVWLFKH� ELRORJLFKH� VRQR� HVWUHPDPHQWH� VFDUVH� H� GRYH� QRUPDOL
VLVWHPL�GL�PRQLWRUDJJLR��LPPHUVLRQL�VXEDFTXHH��VL�VFRQWUDQR�FRQ�OH�QHFHVVLWi�ORJLVWLFKH�HG�L�WHPSL�DXWRUL]]DWLYL��/D
ULFHUFD� KD� XQ� YDORUH� SUHOLPLQDUH��PD� ULVSRQGH� DOOR� VFRSR� GL� FRVWUXLUH� XQR� VFHQDULR� GL� VLQWHVL� SHU� SHUPHWWHUH� DOOH
DXWRULWi�ORFDOL�XQD�SULPD�YDOXWD]LRQH�GHOO
DPELHQWH�FRVWLHUR�SHU�SRL�SURFHGHUH�DOOH�XOWHULRUL�IDVL�GL�DSSURIRQGLPHQWR�
/
DSSURFFLR�XWLOL]]DWR�VL�ULFKLDPD�DOO
HFRORJLD�GHO�SDHVDJJLR�HG�o�VWDWR�SUHFHGHQWHPHQWH�XWLOL]]DWR�LQ�FDPSDJQH�GL
VWXGLR� SHU� OD� SLDQLILFD]LRQH� FRVWLHUD� QHOO
$OWR� $GULDWLFR�� /D� YDOXWD]LRQH� UDSLGD� GHOO
DPELHQWH� GD� OD� SRVVLELOLWi� GL
UHSOLFDUH� HG� LPSOHPHQWDUH� OH� LQIRUPD]LRQL�� /
LQGDJLQH� KD� SRUWDWR� DG� XQD� GLIIHUHQ]LD]LRQH� GHOOD� FRVWD� WUD� DUHH� GL
SUHJLR�DPELHQWDOH�HG�DUHH�DQWURSL]]DWH�

3DUROH�FKLDYH��HFRORJLD�GHO�SDHVDJJLR��YDOXWD]LRQH�UDSLGD�GHOO
DPELHQWH�PDULQR�FRVWLHUR��FRVWD�PHGLWHUUDQHD��/LELD�
&LUHQDLFD

87,/,=$7,21�2)�(9$/8$7,21�6<67(06�&21&(51,1*�&2$67$/�48$/,7<
2)�&<5(1$,&$��-$0$+,5,<$�/,%<$���6287+�($67(51�0(',7(55$1($1�6($�

7+528*+�/$1'6&$3(�(&2/2*<�,1',&$7256

$%675$&7

7KH�XWLOL]DWLRQ�RI�LQGLFDWRUV�UHODWHG�WR�WKH�HQYLURQPHQWDO�FRQGLWLRQV�DQG�KXPDQ�DFWLYLWLHV�KDV�EHHQ�H[SHULPHQWHG
LQ� &\UHQDLFD� �/LE\D��� LQ� DQ� DUHD� ZKHUH� WKH� LQIRUPDWLRQ� RQ� ELRORJLFDO� IHDWXUHV� LV� LQGHHG� VFDUFH� DQG� WKH� QRUPDO
PRQLWRULQJ� V\VWHPV� �6&8%$� GLYLQJ�� FODVK� ZLWK� ORJLVWLF� QHFHVVLWLHV� DQG� DXWKRUL]DWLRQ� WLPHV�� 7KH� UHVHDUFK� KDV� D
SUHOLPLQDU\�YDOXH��EXW�LW�LV�DLPHG�DW�PDNLQJ�D�V\QWKHVLV�WKDW�ZLOO�JLYH�WR�WKH�ORFDO�DXWKRULWLHV�D�ILUVW�HYDOXDWLRQ�RI�WKH
FRDVWDO�HQYLURQPHQW�DQG� WKH�SRVVLELOLW\� WR�GHHSHQ� WKH� VWXG\��7KH�DSSURDFK�� WKH� VR�FDOOHG� ODQGVFDSH�HFRORJ\��KDG
EHHQ�SUHYLRXVO\�XVHG� LQ�VWXGLHV� IRU� WKH�1RUWKHUQ�$GULDWLF�FRDVWDO�SODQQLQJ��$�TXLFN�HYDOXDWLRQ�RI� WKH�HQYLURQPHQW
UHQGHUV�XV�D�SRVVLELOLW\�WR�UHSO\�DQG�LPSOHPHQW�WKH�LQIRUPDWLRQ��7KH�UHVHDUFK�KDV�OHG�WR�D�GLIIHUHQWLDWLRQ�RI�WKH�FRDVW
LQ�JRRG�HQYLURQPHQWDO�TXDOLW\�DUHDV�DQG�DUHDV�XQGHU�KLJK�KXPDQ�LQIOXHQFHV�

.H\�ZRUGV��ODQGVFDSH�HFRORJ\��UDSLG�PDULQH�FRDVWDO�DVVHVVPHQW��0HGLWHUUDQHDQ�FRDVW��/LE\D��&\UHQDLFD
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/D�UHJLRQH�PHGLWHUUDQHD�q�VWDWD�LGHQWLILFDWD�GDO�::)
FRPH�XQD�GHOOH�UHJLRQL�PDULQH�SL~�LPSRUWDQWL�QHO�PRQGR
SHU� OH� FDUDWWHULVWLFKH� HFFH]LRQDOH� GL� ELRGLYHUVLWj� H� SHU
TXHVWR�PRWLYR� OD� VXD� FRQVHUYD]LRQH� q� GL� IRQGDPHQWDOH
LPSRUWDQ]D��::)����*OREDO������q�XQ
LQL]LDWLYD�FKH�KD
LQGLYLGXDWR� ���� HFRUHJLRQL� QHOOH� TXDOL� VDUHEEH� RVSLWDWD
XQ
HOYDWD� GLYHUVLWj� GL� VSHFLH� DQLPDOL� H� YHJHWDOL� �KWWS�
��ZZZ�ZRUOGZLOGOLIH�RUJ�VFLHQFH�HFRUHJLRQV�JOREDO����K
WPO���� ,QROWUH� OD� UHJLRQH�q� VRWWRSRVWD�DG�XQ� OLYHOOR�PROWR
HOHYDWR�GL�SUHVVLRQH�XPDQD�H�TXLQGL�GHYH�HVVHUH�SURWHWWD
FRQ� HVWUHPD� XUJHQ]D�� ,O� SURJHWWR� �*DS�$QDO\VLV�PDULQD
GHO�0HGLWHUUDQHR�� �)UDQ]RVLQL�HW�DO���������DYHYD�DQDOL]�
]DWR� OH� ]RQH� FRQ� XQ� OLYHOOR� SRWHQ]LDOPHQWH� HOHYDWR� GL
ELRGLYHUVLWj�H��FRQWHVWXDOPHQWH��OD�SUHVHQ]D�GHOOH�PLQDF�
FH�LPSRUWDQWL�GHULYDQWL�GDOO¤DWWLYLWj�XPDQD��)XURQR�LGHQWL�
ILFDWH�LQ�WRWDOH����]RQH�FRVWLHUH��FKH�QHFHVVLWDQR�XUJHQWH�
PHQWH�GL� WXWHOD�DPELHQWDOH�H�GL�XQD�JHVWLRQH�PLJOLRUDWD�
/D�FRVWD�GHOOD�&LUHQDLFD�q�XQD�GL�TXHVWH����]RQH�FRVWLHUH�

/¤RELHWWLYR�GL�TXHVWD�LQGDJLQH�q�VWDWR�GL�FRPSLHUH�XQD
YDOXWD]LRQH�SUHOLPLQDUH�GHOOH�HPHUJHQ]H�DPELHQWDOL�OLWR�
UDQHH�H�PDULQH�GHOOD�FRVWD�GHOOD�&LUHQDLFD� �/LELD���YHULIL�
FDQGRQH�SXUH� OH�FRQGL]LRQL�GL�FRQVHUYD]LRQH�� ,� ULVXOWDWL
GRYUHEEHUR�SHUPHWWHUH�GL�VYLOXSSDUH�XQ�PRGHOOR�GL�FRQ�
VHUYD]LRQH�DPELHQWDOH�SHU� OD�]RQD� LQ�HVDPH��/D�]RQD�GL
VWXGLR� q� O
DPELHQWH� OLWRUDQHR� H� PDULQR� GHOO¤DUHD� FRP�
SUHVD�WUD�7XOPD\WKDK�D�5D¤V�$W�7LQ��DG�HVW�GL�'DUQDK�

/
LQGDJLQH� q� VWDWD� FRQGRWWD� SHU� FRQWR� H� FRQ� LO� FRQ�
WULEXWR�HFRQRPLFR�GHO�::)���0HGLWHUUDQHDQ�3URJUDP�
PH�2IILFH��5RPD��

5DVVHJQD�GHL�ODYRUL�UHODWLYL�JLD
�SXEEOLFDWL

/R�VWXGLR�GHO�WHUULWRULR�H�GHOOH�FRQILJXUD]LRQL�VSD]LDOL
FKH�JOL�HFRVLVWHPL�DVVXPRQR�QHO�WHUULWRULR�YLHQH�GHILQLWR
�HFRORJLD� GHO� SDHVDJJLR��� 4XHVWD� VFLHQ]D� VL� LQVHULVFH
TXLQGL�FRPH� OD�GLVFLSOLQD�FKH� VWXGLD� OH�DJJUHJD]LRQL�GL
HFRVLVWHPL��VLVWHPL�GL�HFRVLVWHPL���TXHVWL�FRVWLWXLVFRQR�LO
SDHVDJJLR��HQWLWj�FKH�DVVXPH�FDUDWWHULVWLFKH�GLYHUVH�GDO�
OD� VRPPD� GHOOH� FDUDWWHULVWLFKH� GHJOL� HFRVLVWHPL� FKH� OR
FRPSRQJRQR��,QIDWWL�LO�SDHVDJJLR�q�FRQVLGHUDWR�FRPH�OD
ULVXOWDQWH� GL� WXWWL� L� SURFHVVL� �VLD� DQWURSLFL� FKH� QDWXUDOL�
FKH�DYYHQJRQR� LQ�XQ�PRVDLFR�FRPSOHVVR�GL�HFRVLVWHPL
�5RPDQLQL��������

/D�FDSDFLWj�GHOO¤HFRORJLD�GHO�SDHVDJJLR�GL�VWXGLDUH�LQ
XQ� VROR�PRPHQWR� LO�SDHVDJJLR� DQWURSLFR� H�TXHOOR�QDWX�
UDOH�FRPH�SDUWL�GL�XQ�XQLFR�VLVWHPD�GLYHUVLILFDWR��SHUPHW�
WH�XQ�DSSURFFLR�DL�SUREOHPL� WHUULWRULDOL� LQ�JUDGR�GL�VXSH�
UDUH� OD� WUDGL]LRQDOH�FRQIOLWWXDOLWj�FKH�YHGH� OH� LVWDQ]H�DQ�
WURSLFKH�LQ�RSSRVL]LRQH�DOOH�HVLJHQ]H�GHL�VLVWHPL�QDWXUDOL�
FLy� RIIUH� O
RSSRUWXQLWj� GL� VROX]LRQL� LQWHJUDWH� D� YROWH
LQQRYDWLYH��9HQJRQR�DG�DIILDQFDUVL�SL~�GLVFLSOLQH�DO� ILQH
GL� SURWHJJHUH� OD� VRVWHQLELOLWj� GHJOL� HFRVLVWHPL� QHO� SDH�
VDJJLR��)LQNH��������

(
�SHUDOWUR�FRPXQH�D�WXWWH�OH�GLVFLSOLQH�FRLQYROWH�QHO

FDPSR� GHOO
HFRORJLD� GHO� SDHVDJJLR� XQD� SURFHGXUD� FKH
LQL]LD�GDOOD�VHPSOLFH�RVVHUYD]LRQH��SHU�JLXQJHUH�DG�XQD
ULOHYD]LRQH� H� DG� XQD� TXDQWLILFD]LRQH� VFLHQWLILFR�DQDOL�
WLFD��OD�TXDOH�UDSSUHVHQWD�VHPSUH�SL~�VSHVVR�OD�EDVH�SHU
XQD�PRGHOOLVWLFD�PDWHPDWLFD�

/
DSSURFFLR� XWLOL]]DWR� LQ� TXHVWR� VWXGLR� VL� ULFKLDPD
DOO
HFRORJLD� GHO� SDHVDJJLR�� HG� q� VWDWR� SUHFHGHQWHPHQWH
XWLOL]]DWR� LQ� FDPSDJQH� GL� VWXGLR� SHU� OD� SLDQLILFD]LRQH
FRVWLHUD�QHOO
$OWR�$GULDWLFR��2GRULFR�HW�DO���������LQ�FXL
HUD� LPSRUWDQWH� DUULYDUH� UDSLGDPHQWH� DG� XQ� ULFRQRVFL�
PHQWR�GHOOD�VWUXWWXUD�GL�XQD�SRU]LRQH�GHO� WHUULWRULR�PHW�
WHQGRQH� LQ� OXFH� OH� FDUDWWHULVWLFKH� SULQFLSDOL� H� JOL� HYHQ�
WXDOL� VTXLOLEUL�� 7DOH� SURFHVVR� QHFHVVDULDPHQWH� VL� DYYD�
OHYD�GL�GDWL�HG�LQIRUPD]LRQL�PXOWLGLVFLSOLQDUL�FKH�VH�DQD�
OL]]DWL�JOREDOPHQWH��DQGDYDQR�RUJDQL]]DWL�LQ�XQD�VHULH�GL
VHPSOLFL� GHVFULWWRUL� SHU� JLXQJHUH� DG� XQ� GDWR� GL� TXDOLWj
IDFLOPHQWH�FRPSUHQVLELOH�GD�FKL�DPPLQLVWUD�LO�WHUULWRULR�

6XFFHVVLYDPHQWH� q� VWDWR� LPSLHJDWR�� SHU� LO� JROIR� GL
7ULHVWH��QHOOH�WHVL�GL�ODXUHD�LQ�HFRORJLD�DSSOLFDWD�GD�SDUWH
GL� (�� 0HUVRQ� ������� H� %�� 0HUVRQ� �������� 8OWHULRUL� DS�
SOLFD]LRQL� KDQQR� SHUPHVVR� XQD� OHWWXUD� GL� SL~� DPSLH
]RQH�GHO�EDFLQR�GHO�0HGLWHUUDQHR�PHGLDQWH� WHFQRORJLH
*,6��)UDQ]RVLQL�HW�DO����������/D�YDOXWD]LRQH�UDSLGD�GHOOD
TXDOLWj� GHOO
DPELHQWH�PDULQR�FRVWLHUR� IRUQLVFH� OD� SRVVL�
ELOLWj�GL�VWUXWWXUDUH�HG� LPSOHPHQWDUH� OH� LQIRUPD]LRQL�GL�
VSRQLELOL�H�TXHOOH�DFTXLVLWH�VXO�FDPSR��SHU�SRL� WUDVPHW�
WHUOH� DOOH� DPPLQLVWUD]LRQL� ORFDOL� LQ� YLVWD� GHL� VXFFHVVLYL
DSSURIRQGLPHQWL� QHFHVVDUL� DOOD� SLDQLILFD]LRQH� WHUULWR�
ULDOH�� q� TXLQGL� LQWHVD� TXDOH� VWUXPHQWR� GL� LQGDJLQH� SUH�
OLPLQDUH� XWLOH� DOOD� *HVWLRQH� ,QWHJUDWD� GHOOD� )DVFLD� &R�
VWLHUD��,QWHJUDWHG�&RDVWDO�=RQH�0DQDJHPHQW��

7DOH� WLSR� GL� LQGDJLQH� SRUWD� DG� XQD� GLIIHUHQ]LD]LRQH
GHOOD� FRVWD� LQ� WHUPLQL� GL� DUHH� DG� HOHYDWD� TXDOLWj� DPEL�
HQWDOH�HYLGHQ]LDQGR� OH�PDJJLRUL� YXOQHUDELOLWj� FKH� VRQR
GD� SRUWDWH� D� FRQRVFHQ]D� GHOOH� DPPLQLVWUD]LRQL� LQWHUHV�
VDWH�DOOD�SLDQLILFD]LRQH�WHUULWRULDOH�

0$7(5,$/,�(�0(72'2/2*,$

/
XWLOL]]R� GL� LQGLFDWRUL� UHODWLYL� DOOH� FRQGL]LRQL� DPEL�
HQWDOL� HG� DOOH� DWWLYLWj� GHOO
XRPR� q� VWDWR� VSHULPHQWDWR� LQ
&LUHQDLFD��XQ
DUHD�PHGLWHUUDQHD�GHO� OLWRUDOH� OLELFR� LQ�FXL
OH�LQIRUPD]LRQL�LQHUHQWL�OH�FDUDWWHULVWLFKH�ELRORJLFKH�ULVXO�
WDYDQR� HVWUHPDPHQWH� VFDUVH� H� GRYH� QRUPDOL� VLVWHPL� GL
PRQLWRUDJJLR� HIIHWWXDWL� LQ� LPPHUVLRQH� VXEDFTXHD� FRQ
DXWRUHVSLUDWRUH�� OHJDWL� D� SUHOLHYL� H� GHWHUPLQD]LRQL� GHL
FDPSLRQL�GD�SRUWDUH� LQ� ,WDOLD��VL�VFRQWUDYDQR�FRQ� OH�UHDOL
GLVSRQLELOLWj�ORJLVWLFKH�HG� L� WHPSL�DXWRUL]]DWLYL��3XU�FRQ�
VLGHUDQGR� LO� YDORUH�HPLQHQWHPHQWH� SUHOLPLQDUH� GHOOD� UL�
FHUFD��HUD�LQGLVSHQVDELOH�FRVWUXLUH�XQR�VFHQDULR�GL�VLQWHVL
SHU� SHUPHWWHUH� XQD� SULPD� YDOXWD]LRQH� GHOOH� SHFXOLDULWj
DPELHQWDOL�SUHVHQWL� OXQJR� OD�FRVWD�H� OH� UHODWLYH�PLQDFFH�
SHU�SRL�SURFHGHUH�DOOH�XOWHULRUL�IDVL�GL�DSSURIRQGLPHQWR�

/D� VTXDGUD� GL� ODYRUR�� FRPSRVWD� GD� �� WHFQLFL� GHOOD
VRFLHWj� 6KRUHOLQH� FRQ� LO� VXSSRUWR� GL� DOWUHWWDQWL� FROOHJKL
GHO�/DERUDWRULR�1D]LRQDOH�GL�%LRORJLD�0DULQD� OLELFR��GHO
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SHUVRQDOH� H� GHL� PH]]L� GHOOD� JXDUGLD� FRVWLHUD� OLELFD� H
GHOO
(*$��(QYLURQPHQWDO�*HQHUDO�$XWKRULW\���KD�HVHJXLWR
LO�PRQLWRUDJJLR� DPELHQWDOH� QHO� FRUVR� GHOOH� SULPD�PHWj
GHO�PHVH�GL�JLXJQR�����������������������������

4XHVWD� LQGDJLQH� q� VWDWD� VYROWD� FRQ� OH� VHJXHQWL
PHWRGRORJLH�
�� VRSUDOOXRJKL� LQ� PDUH� SHU� O¤RVVHUYD]LRQH� GLUHWWD� LQ

DSQHD�FRQ�QXRWR�SLQQDWR�OXQJR�WUDQVHWWL�H�SHU�PH]]R
GL� 529� �5HPRWHO\� 2SHUDWHG� 9HKLFOH��� YROWL� DOOD
FDUDWWHUL]]D]LRQH� GHO� IRQGDOH� PDULQR� SHU� PH]]R� GL
LQGLFDWRUL�GHO�YDORUH�QDWXUDOLVWLFR�

�� GHVFUL]LRQH�GHO� OLWRUDOH�H�GHJOL�KDELWDW�SULQFLSDOL�SHU
PH]]R� GL� LQGLFDWRUL� UHODWLYL� DOOH� FRQGL]LRQL� DPEL�
HQWDOL�HG�DOOH�DWWLYLWj�XPDQH�
3HU� O
DQDOLVL� GHOOH� FRPSRQHQWL� PDULQH�� VRQR� VWDWH

HIIHWWXDWH�XQD�VHULH�GL�ULFRJQL]LRQL�GD�PDUH�H�GD�WHUUD�SHU
XQ� WRWDOH� GL� ��� VWD]LRQL� GL� FDPSLRQDPHQWR� �OH� FXL
SRVL]LRQL��ULOHYDWH�FRQ�*36��VRQR�ULSRUWDWH�QHOO
�$OOHJDWR
����GL�FXL���SL~�SURIRQGH��������P��HIIHWWXDWH�SHU�PH]]R
GL�529��GLVWULEXLWH� VX����]RQH�GL�VWXGLR� �GD�$�D�4��GD
2YHVW�YHUVR�(VW�� LQ�PRGR� WDOH�GD�FRSULUH�QHO�PRGR�SL~
RPRJHQHR�SRVVLELOH�LO�WUDWWR�GL�FRVWD�VRWWR�HVDPH�

,O�PHWRGR�GL�DQDOLVL�DSSOLFDWR��PHVVR�D�SXQWR�LQ�JROIR
GL�7ULHVWH�D�SDUWLUH�GDOOH�LQGLFD]LRQL�GL�0F�+DUJ��������H
GL�%RFD�	�2QHWR���������SUHYHGH�OH�VHJXHQWL�YDOXWD]LRQL�

,O�YDORUH�GL�ELRTXDOLWh

$OOH� YDULH� ]RQH�GL� VWXGLR� YLHQH� DVVHJQDWR� XQ� YDORUH
UHODWLYR� DOOD� ELRTXDOLWj�� FKH� GHULYD� GDOOD� VRPPD� GHOOH
VSHFLH� GL� DOJKH�� GHOOD� LWWLRIDXQD� H� GHOOH� DOWUH� VSHFLH
SDUWLFRODUL��SURWHWWH�R�GL�LPSRUWDQ]D�ORFDOH��ULOHYDWH�QHOOH
VLQJROH�VWD]LRQL�GL�FDPSLRQDPHQWR�FKH�YL�DSSDUWHQJRQR�
+DQQR� FRQWULEXLWR� DOOD� GHWHUPLQD]LRQH� GHOOD� FKHFN�OLVW
QRQ� VROR� OH� RVVHUYD]LRQL� GLUHWWH� HIIHWWXDWH� GXUDQWH� L
FDPSLRQDPHQWL��PD�DQFKH�O¤DQDOLVL�GHOOH�IRWRJUDILH�VFDW�
WDWH� GXUDQWH� JOL� VWHVVL� QRQFKp� O¤LQWHJUD]LRQH� HG� LO� FRQ�
IURQWR� FRQ� OH� FKHFN�OLVW� IRUQLWH� GDJOL� HQWL� GL� ULFHUFD� OR�
FDOL��,Q�VHGH�GL�GHILQL]LRQH�H�VHJQDOD]LRQH�GL�VSHFLH�UDUH
R�SURWHWWH�VRQR�VWDWH�FRQVLGHUDWH�OH�VSHFLH�HOHQFDWH�QHOOH
OLVWH� XIILFLDOL� �HV�� 1DWXUD� ������ /LYUH� 5RXJH� �*HUDUG
9XLJQHU��������$QQHVVL�DOOD�&RQYHQ]LRQH�GL�%DUFHOORQD�
$QQHVVL�DOOD�&RQYHQ]LRQH�GL�%HUQD��

3HU�O
DQDOLVL�GL�ELRTXDOLWj�GHOOH�FRPSRQHQWL�PDULQH��LO
WUDWWR�GL�FRVWD�YD�VXGGLYLVR�LQ�]RQH�RPRJHQHH�GDO�SXQWR
GL� YLVWD� GHOOH� FDUDWWHULVWLFKH� GHO� VXSUDOLWRUDOH�� $G� RJQL
]RQD�YLHQH�TXLQGL�DVVHJQDWR�XQ�YDORUH�GL�ELRTXDOLWj�SHU
OH� FRPSRQHQWL� PDULQH� DWWUDYHUVR� OD� YDOXWD]LRQH� GL� �
IDWWRUL�
�� 7LSRORJLD�GHO�VXEVWUDWR

�D��'LYHUVLWj�GHOOD�WLSRORJLD�GHO�VXEVWUDWR
��� )LVLRQRPLD�GHO�SRSRODPHQWR�YHJHWDOH

�D��'LYHUVLWj�GHO�SRSRODPHQWR�YHJHWDOH
��� *UDGR�GL�FRSHUWXUD�GL�DQLPDOL�VHVVLOL

�D��'LYHUVLWj�GHOOD�FRSHUWXUD�GL�DQLPDOL�VHVVLOL

�� $EERQGDQ]D�GL�IDXQD�LWWLFD
�D��'LYHUVLWj�GHOOD�IDXQD�LWWLFD

9DOXWD]LRQH�GHOOD�WLSRORJLD�GHO�VXEVWUDWR
3HU� OD� YDOXWD]LRQH� GHO� IRQGDOH� VL� ID� ULIHULPHQWR� DOOD

IDVFLD�FRPSUHVD� WUD� OD� OLQHD�GHOOD�EDWWLJLD�H� O
LQWHUIDFFLD
FRQ�L�VHGLPHQWL� IDQJRVL��FRLQFLGHQWH�JURVVRPRGR�FRQ� LO
OLPLWH�EDWLPHWULFR�GHOOD�YHJHWD]LRQH�PDULQD�

6L� DWWULEXLVFH� LO� SXQWHJJLR� D� GXH� GLYHUVH� IDVFH� EDWL�
PHWULFKH�FRQVHFXWLYH�D� SDUWLUH� GDO� OLPLWH� GL� ��PHWUL�� LQ
PRGR�GD�PHJOLR�FRQWHPSODUH� L� YDUL� VLVWHPL� FKH� VL� SRV�
VRQR�SUHVHQWDUH��LQ�TXDQWR�QHOOR�VSD]LR�GL�SRFKL�PHWUL�OD
WLSRORJLD� GHO� IRQGDOH� SXy� PXWDUH� LQ� PRGR� FRQVLGHUH�
YROH�� VLD� SHU� TXHO� FKH� ULJXDUGD� LO� JUDGR� GL� LQIOXHQ]D
DQWURSLFD�� VLD� SHU� OH� JUDQXORPHWULH�� PD� DQFKH� SHU� OD
FRPSRVL]LRQH�GHL�PDWHULDOL�QDWXUDOL�

$G� RJQL� WLSR� GL� VXEVWUDWR� FRUULVSRQGH� XQD� GLYHUVD
SRWHQ]LDOLWj�GL�FRORQL]]D]LRQH��VLD�YHJHWDOH�FKH�DQLPDOH�
,Q�SDUWLFRODUH� L� IRQGDOL�GXUL�� ULVSHWWR�D�TXHOOL� LQFRHUHQWL�
VRQR� SL~� LGRQHL� DOO
DWWHFFKLPHQWR� GHOOH� VSHFLH� EHQWR�
QLFKH��1RQ�SHU� TXHVWR�� SHUy�� q� SRVVLELOH� DWWULEXLUH� XQD
�QDWXUDOLWj�� PDJJLRUH� DL� SULPL� ULVSHWWR� DL� VHFRQGL�� 6L
SUHIHULVFH� TXLQGL� DGRWWDUH� XQD� VFDOD� GL� YDORUL� ULIHULWL
XQLFDPHQWH� DOOD� SUHVHQ]D� GL� PRGLILFKH� DQWURSLFKH� GHO
VXEVWUDWR�ULVSHWWR�DOOH�FRQGL]LRQL�QDWXUDOL�GHOOD�]RQD��(

FKLDUR� FKH� XQ� VXEVWUDWR� DUWLILFLDOH� FRPSOHWDPHQWH� ULFR�
SHUWR�QRQ�q�GD�FRQVLGHUDUVL�XQ�IDWWR�QHJDWLYR�GDO�SXQWR
GL� YLVWD�ELRORJLFR��PD�DFTXLVWHUj�YDORUH�DO�PRPHQWR�GL
FRQVLGHUDUH�OH�FRPSRQHQWL�ELRWLFKH�

$L� UHSHUWL� DUFKHRORJLFL� H� DL� UHOLWWL� q� DVVHJQDWR� LO
SXQWHJJLR�PDVVLPR��LQ�TXHVWR�PRGR�VL�YXROH�PHWWHUH�LQ
ULVDOWR� L� YDORUL� VWRULFL� H� VXJJHVWLYL�� ,QROWUH�� QRQRVWDQWH
VLDQR�GL�IDWWR��DOWHUD]LRQL��GHOO
DPELHQWH�QDWXUDOH��QRQ�VL
SXy� QHJDUH� FKH� RUPDL� O
HOHPHQWR� VLD� GLYHQXWR�� QHO
WHPSR��SDUWH�LQWHJUDQWH�GHOO
DPELHQWH�FKH�OR�RVSLWD�

6XOOD� EDVH� GL� TXHVWH� FRQVLGHUD]LRQL�� LO� SXQWHJJLR
YLHQH�DWWULEXLWR�VHFRQGR�OD�VHJXHQWH�WDEHOOD�

YDORUH GHVFUL]LRQH

�
VXEVWUDWR� DUWLILFLDOH� GL� FRPSRVL]LRQH� GLYHUVD
GD�TXHOOD�QDWXUDOH�GHOOD�]RQD

�
VXEVWUDWR�DUWLILFLDOH�GL� FRPSRVL]LRQH� XJXDOH� D
TXHOOD�GHOOD�]RQD

�
VXEVWUDWR�PLVWR�FRQ�FRPSRVL]LRQH�GHOOD� SDUWH
DUWLILFLDOH�GLYHUVD�GD�TXHOOD�QDWXUDOH�GHOOD�]RQD

�
VXEVWUDWR�PLVWR�FRQ�FRPSRVL]LRQH�GHOOD� SDUWH
DUWLILFLDOH�XJXDOH�D�TXHOOD�QDWXUDOH�GHOOD�]RQD

� VXEVWUDWR�QDWXUDOH��UHSHUWL�DUFKHRORJLFL��UHOLWWL

9DOXWD]LRQH�GHOOD�ILVLRQRPLD�GHO�SRSRODPHQWR�YHJHWDOH
6L� VXGGLYLGH� O
DUHD� LQ� HVDPH� LQ� GXH� IDVFH� EDWL�

PHWULFKH� SHU� LO� WUDWWR� LQ� HVDPH� �OH� VWHVVH� IDVFH� XVDWH� LQ
SUHFHGHQ]D���(VVHQGR�L�SRSRODPHQWL�YHJHWDOL�VWUHWWDPHQ�
WH�FRUUHODWL�DOOD�WLSRORJLD�GL�VXEVWUDWR��VL�DGRWWDWD�OD�VWHVVD
VXGGLYLVLRQH�LQ�SLDQL�DQFKH�QHO�FDVR�GHOOH�FDUDWWHULVWLFKH
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ELRWLFKH�� 6L� UDJJLXQJH�FRVu� DQFKH� O¤RELHWWLYR� GL� DXPHQ�
WDUH� LO� QXPHUR�GL� SXQWHJJL� DVVHJQDWL� DG� XQD� ]RQD�� SHU�
PHWWHQGR�� LQ� TXHVWR� PRGR�� XQD� PLJOLRUH� GLIIHUHQ]LD]L�
RQH� WUD� ]RQH� VLPLOL�� ,O� SXQWHJJLR� DWWULEXLWR� VHFRQGR� OD
VHJXHQWH�WDEHOOD�

YDORUH GHVFUL]LRQH
� FRORQL]]D]LRQH�QXOOD
� DOJKH�LQFURVWDQWL
� IHOWUR�YHJHWDOH��GD�PRVDLFR�D�HVWHVR�

�
SRSRODPHQWR�VWUDWLILFDWR�D�PRVDLFR��SUDWHULD�D
IDQHURJDPH�UDGD

�
SRSRODPHQWR�VWUDWLILFDWR�FRQWLQXR��SUDWHULD�D
IDQHURJDPH�LQWHJUD

9DOXWD]LRQH�GHO�JUDGR�GL�FRSHUWXUD�GL�DQLPDOL�VHVVLOL
,O� SXQWHJJLR� q� VWDWR� DWWULEXLWR� VHFRQGR� OD� VHJXHQWH

WDEHOOD��VHJXHQGR�XQD�FODVVLILFD]LRQH�DGRWWDWD� LQ�DFFRU�
GR� FRQ� OD�PHWRGRORJLD� =XULFK�0RQWSHOLHU� �FIU�� 3pUqV� 	
3LFDUG��������

YDORUH GHVFUL]LRQH
� RUJDQLVPL�VSDUVL��FRSHUWXUD����

�
RUJDQLVPL�QXPHURVL��FRSHUWXUD�WUD�LO����H�LO
���

�
RUJDQLVPL�PROWR�QXPHURVL��FRSHUWXUD�WUD�LO
����H�LO����

�
RUJDQLVPL�PROWR�QXPHURVL��FRSHUWXUD�WUD�LO
����H�LO����

� FRSHUWXUD�!���

9DOXWD]LRQH�GHOO
DEERQGDQ]D�GL�IDXQD�LWWLFD
/D�SUHVHQ]D�GL� LWWLRIDXQD�q� ULSRUWDWD� VXOOD�EDVH�GHOOH

FRPXQL� SURFHGXUH� GL� YLVXDO� FHQVXV�� GLVWLQJXHQGR� WUD
LQGLYLGXL�JLRYDQLOL�HG�DGXOWL��VHQ]D�FKH�TXHVWD�GLYLVLRQH
ULVSHFFKL� XQ� SUHFLVR� ULJRUH� VFLHQWLILFR�� /
LQIRUPD]LRQH
FKH�VH�QH�YXROH�WUDUUH��LQIDWWL��q�SXUDPHQWH�TXDOLWDWLYD��,O
YDORUH� GL� DEERQGDQ]D� q� DWWULEXLWD� VHFRQGR� OD� WDEHOOD
PRGLILFDWD�GD�+DUPHOLQ�9LYLHQ�	�)UDQFRXU��������

YDORUH GHVFUL]LRQH
� ��LQGLYLGXR
� GD���D����LQGLYLGXL
� GD����D����LQGLYLGXL
� GD����D�����LQGLYLGXL
� !�����LQGLYLGXL

,O�YDORUH�GL�TXDOLWh�GHO�SDHVDJJLR

3HU� O
DVVHJQD]LRQH� GL� TXHVWR� SXQWHJJLR� VL� q� SUHVR
VSXQWR�GD�TXHOOD�FKH�q�VWDWD�O
HVSHULHQ]D�GHOOD�6KRUHOLQH
QHO�PRQLWRUDJJLR�H�QHO�YLVXDO�FHQVXV�DSSOLFDWL�DOOH�DFTXH
OLWRUDQHH�GHOOD�5LVHUYD�0DULQD�GL�0LUDPDUH� �2GRULFR�HW
DO���������

,Q� SDUWLFRODUH�� IHUPH� UHVWDQGR� OH� GLIILFROWj� GL� FUHDUH
XQ�VLVWHPD�GL�SXQWHJJL�FKH�VLD�LO�SL~�RJJHWWLYR�SRVVLELOH�
q�VWDWD�LPSLHJDWD�XQD�VFDOD�GL�YDORUL�VHFRQGR�OR�VFKHPD
VHJXHQWH�

YDORUH GHVFUL]LRQH

�
SDHVDJJLR�VXEDFTXHR�SRFR�VLJQLILFDWLYR�
DPELHQWH�GHJUDGDWR��EDVVLVVLPD�GLYHUVLWj�GL
VSHFLH�HG�DVVRFLD]LRQL

�
SDHVDJJLR�VXEDFTXHR�FRQ�DOFXQH�SHFXOLDULWj
VLJQLILFDWLYH

�
SDHVDJJLR�VXEDFTXHR�DEEDVWDQ]D�VLJQLILFDWLYR
LQ�FXL�YLHQH�SHUFHSLWD�FRQ�IDFLOLWj�XQD�GLVFUHWD
GLYHUVLWj�GL�VSHFLH�HG�DVVRFLD]LRQL

�
SDHVDJJLR�VXEDFTXHR�RYH�VRQR�VWDWH�RVVHUYDWH
VSHFLH�HG�DVVRFLD]LRQL�WLSLFKH��HQGHPLFKH�
YXOQHUDELOL

�

SDHVDJJLR�QDWXUDOH�R�VHPLQDWXUDOH�LQ�FXL�VRQR
RVVHUYDELOL�VSHFLH�HG�DVVRFLD]LRQL�WLSLFKH�
HQGHPLFKH��YXOQHUDELOL��LQ�TXDQWLWj�WDOH�GD
UDSSUHVHQWDUH�HVVH�VWHVVH�HOHPHQWR
SUHGRPLQDQWH�GHOOD�]RQD

4XHVWR� IDWWRUH�� D� GLIIHUHQ]D� GL� TXHOOL� SUHFHGHQWL�
YLHQH� FRQVLGHUDWR� XQ
XQLFD� YROWD� SHU� OD� VLQJROD� ]RQD�
VHQ]D�GLVWLQ]LRQL�D�VHFRQGD�GHOOD�SURIRQGLWj��7DOH�VFHOWD
q�VWDWD�IDWWD�VLD�SHUFKp�VL�ULVFKLHUHEEH�GL�GRYHU�DVVHJQDUH
LO�SXQWHJJLR�D�]RQH�WURSSR�ULVWUHWWH��VLD�SHU�OD�YRORQWj�GL
QRQ�GDUH�XQ�HFFHVVLYR�SHVR�DG�XQ� IDWWRUH�FKH�� WUD� WXWWL�
KD�XQD�FHUWD�FRQQRWD]LRQH�GL�VRJJHWWLYLWj�

/
HOHPHQWR�HVWHWLFR�SDHVDJJLVWLFR�WHUUHVWUH�YLHQH�SUH�
VR�LQ�FRQVLGHUD]LRQH�DWWULEXHQGR�DOOD�]RQD�LQ�HVDPH�XQ
SXQWR�VXSSOHPHQWDUH� LQ�SUHVHQ]D��DG�HVHPSLR��GL�DVVR�
FLD]LRQL� YHJHWDOL� FRQWHQHQWL� VSHFLH� FRQ� ILRULWXUH� YLVWRVH
RSSXUH�SHUFKp�UDSSUHVHQWDWH�GD�VSHFLH�YHJHWDOL�DUERUHH
GL�SDUWLFRODUH�YDORUH�QDWXUDOLVWLFR�

,O�YDORUH�GL�LPSDWWR�DQWURSLFR

/
LQIOXHQ]D� DQWURSLFD� YLHQH� YDOXWDWD� YLVLYDPHQWH�
EDVDQGRVL�VXOOH�RVVHUYD]LRQL�GXUDQWH�OH�XVFLWH�LQ�PDUH�H
JOL�VSRVWDPHQWL�OXQJR�LO�OLWRUDOH�H�VXOOD�OLVWD�GHOOH�DWWLYLWj
DQWURSLFKH�FKH�SRVVRQR�DYHUH�XQ
LQIOXHQ]D�OXQJR�OH�]R�
QH� FRVWLHUH� �FIU�� 7\OHU�:DOWHUV� HW� DO��� ������� /R� VFRSR
QRQ� HUD�� LQ� TXHVWD� VHGH�� GL� DQDOL]]DUH� LQ�PRGR� DSSUR�
IRQGLWR� WXWWL� JOL� HIIHWWL� FKH� OH� DWWLYLWj� FHQVLWH� SRWUHEEHUR
DYHUH� VXOO
DPELHQWH� FRVWLHUR�� EHQVu� GL� WHQWDUH� GL� LQGL�
YLGXDUH� TXHL� GLVWXUEL� SXQWXDOL�� ORFDOL]]DWL� QHOO
DUHD� LQ
HVDPH�DO�PRPHQWR�GHO�VRSUDOOXRJR��FRQ�HIIHWWL�FKH�SRV�
VRQR� HVVHUH� SHUFHSLWL� YLVLYDPHQWH� GDOO
RVVHUYDWRUH�� *OL
LPSDWWL�ULVFRQWUDWL�QHO�FRUVR�GHOOH�XVFLWH�VRQR�FODVVLILFDWL
LQ� FLQTXH� FDWHJRULH�� SHU� RJQL� ]RQD� YLHQH� FDOFRODWR� LO
WRWDOH�� 'D� TXHVWR� VL� ULVDOH� DOOD� FODVVH� GL� LPSDWWR� VH�
JXHQGR� OD� VWHVVD� ORJLFD�GHOOH� FODVVL�GL� YDORUH� GL� TXDOLWj
GHO�SDHVDJJLR�
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YDORUH GHVFUL]LRQH
� LPSDWWR�QXOOR
� LPSDWWR�PHGLR�EDVVR
� LPSDWWR�PHGLR
� LPSDWWR�PHGLR�DOWR
� LPSDWWR�DOWR

,O�FDOFROR�GHO�YDORUH�FRPSOHVVLYR�GL�TXDOLWh

,O� YDORUH� FRPSOHVVLYR� SHU� RJQL� ]RQD� LQGLYLGXDWD
DOO¤LQWHUQR�GHOO¤DUHD�GL�VWXGLR�VL�RWWLHQH�DWWUDYHUVR�OD�PH�
GLD�GHL�YDORUL�GHOOD�ELRTXDOLWj��GHO�SDHVDJJLR�H�GHOO
LP�
SDWWR� DQWURSLFR� R�� VH� LQ� DPELWR� *,6�� GDOOD� VRYUDS�
SRVL]LRQH� GHL� ULVSHWWLYL� OD\HU� FKH�� LQVHULWL� QHOOD� PDSSD
ILQDOH��FRQVHQWRQR�XQD�LQWHUSUHWD]LRQH�GHO� WHUULWRULR�SL~
FLUFRVWDQ]LDWD�

,Q�TXHVWR�PRGR��LQIDWWL��q�SRVVLELOH�LQ�RJQL�PRPHQWR
HYLGHQ]LDUH�LO�FRQWULEXWR�GHOOH�WUH�FRPSRQHQWL�HG�DYHUH�
SDUDOOHODPHQWH�DO�YDORUH�ILQDOH��O¤HYLGHQ]D�GL�TXDOH�VLD��R
TXDOL�VLDQR��OD�FRPSRQHQWH�FKH�LQIOXHQ]D�PDJJLRUPHQWH
OD�]RQD�GL�VWXGLR�

5,68/7$7,

,� GDWL� UDFFROWL� SHU� RJQL� IDWWRUH� VRQR� VWDWL� RUJDQL]]DWL
LQ� XQD� WDEHOOD� ��6FKHGD� JLXGL]LR� VWD]LRQL��� H� VXFFHV�
VLYDPHQWH� WUDVIRUPDWL� LQ�YDORUL�QXPHULFL� ��6FKHGD�YDORUL
VWD]LRQL���� /H� ��� ]RQH� �� GL� VHJXLWR� HOHQFDWH� GD� 2YHVW
YHUVR�(VW���VRQR�TXLQGL�VWDWH�FRPSOHVVLYDPHQWH�YDOXWDWH
FRPH�VHJXH�

=RQD�$��7XOPD\WKDK��VWD]LRQH�GL�FDPSLRQDPHQWR�����

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�%��7XOPD\WKDK���4DVL�DG�'LVDK��VWD]LRQL�GL�FDPSLRQDPHQWR���������������������������������������������

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�&��4DVL�DG�'LVDK���$O�+DQL\D��VWD]LRQL�GL�FDPSLRQDPHQWR���������������������

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�'��$O�+DQL\D���5D
V�$PLU��VWD]LRQL�GL�FDPSLRQDPHQWR������������������������������

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�(��5D
V�$PLU���6XVDK��VWD]LRQL�GL�FDPSLRQDPHQWR���������������

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�)��6XVDK��VWD]LRQL�GL�FDPSLRQDPHQWR�������������

HVWUHPR�2YHVW��ORQJ�� �����
������( HVWUHPR�(VW��ORQJ�� ����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �
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=RQD�*��6XVDK���5D
V�DO�+LODO��VWD]LRQL�GL�FDPSLRQDPHQWR�������������

HVWUHPR�2YHVW��ORQJ�� ����
�������( HVWUHPR�(VW��ORQJ�� ����
������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�+��5D
V�DO�+LODO��VWD]LRQL�GL�FDPSLRQDPHQWR���������

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�,��5D
V�DO�+LODO���6SULQJV��VWD]LRQL�GL�FDPSLRQDPHQWR���������������������

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�/��6SULQJV���5D
V�ELQ�-DEDU��VWD]LRQL�GL�FDPSLRQDPHQWR�������������������������

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�0��5D
V�ELQ�-DEDU��VWD]LRQL�GL�FDPSLRQDPHQWR�������������

HVWUHPR�2YHVW��ORQJ�� �����
������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�1��5D
V�.DUVD���'DUQDK��VWD]LRQL�GL�FDPSLRQDPHQWR�����������������

HVWUHPR�2YHVW��ORQJ�� �����
������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�2��'DUQDK��VWD]LRQL�GL�FDPSLRQDPHQWR���������

HVWUHPR�2YHVW��ORQJ�� �����
�������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�3��6LGL�$ZQ��VWD]LRQL�GL�FDPSLRQDPHQWR���������������������

HVWUHPR�2YHVW��ORQJ�� �����
������( HVWUHPR�(VW��ORQJ�� �����
�������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �

=RQD�4��:DGL�HO�+DPDVVDK���5D
V�DW�7LQ��VWD]LRQL�GL�FDPSLRQDPHQWR�������������

HVWUHPR�2YHVW��ORQJ�� ����
������( HVWUHPR�(VW��ORQJ�� ����
������(
YDORUH�GL�ELRTXDOLWj � YDORUH�GL�LPSDWWR�DQWURSLFR �
YDORUH�GL�TXDOLWj�GHO�SDHVDJJLR � YDORUH�FRPSOHVVLYR�GL�TXDOLWh �
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)LJ�����$UHD�GL�VWXGLR�H�FODVVLILFD]LRQH�GHL�WUDWWL�GL�FRVWD������NP�WRWDOL���/HJHQGD�
6O�����2EPRàMH�UD]LVNDY�LQ�NODVLILNDFLMD�GHORY�REDOH��VNXSQR�����NP���/HJHQGD�
BB DUHD�YRFDWD�DO�WXULVPR�QDWXUDOLVWLFR�H�FXOWXUDOH������NP����REPRàMH��QDPHQMHQR�QDWXUDOLVWLàQHPX�LQ�NXOWXUQHPX
WXUL]PX������NP�
BB DUHD� YRFDWD� DOOD� WXWHOD� GHOO
DPELHQWH� PDULQR�FRVWLHUR� ����� NP�� �� REPRàMH�� QDPHQMHQR� YDURYDQMX� PRUMD� LQ
REUHËMD������NP�
BB DUHD�VRWWRSRVWD�D�ULVFKLR�GL�LPSDWWR�DPELHQWDOH�����NP����REPRàMH��L]SRVWDYOMHQR�DQWURSRJHQHPX�YSOLYX�����NP�
BB DUHD� YRFDWD� DOOD� SHVFD� DUWLJLDQDOH� H� PDULFROWXD� ���� NP�� �� REPRàMH�� QDPHQMHQR� PDQMÉHPX� ULERORYX� LQ
PDULNXOWXUL�����NP�

6RQR�TXLQGL�VWDWL�SURGRWWL�
� XQD�PDSSD�ULSRUWDQWH�L�VHJPHQWL�GHOOD�OLQHD�GL�FRVWD

LQ� FXL� VL� GRYUHEEHUR� DSSURIRQGLUH� GD� XQD� SDUWH� JOL
VWXGL� ELRORJLFL� ILQDOL]]DWL� DG� D]LRQL� GL� WXWHOD� DPEL�
HQWDOH�H�GDOO¤DOWUD�TXHOOL�GL�LGRQHLWj�DOOR�VYLOXSSR�GHO
WXULVPR�VRVWHQLELOH�H�GL�SHVFD�PDULFROWXUD��)LJ�����

� XQ¤LQGLFD]LRQH� VXJOL� RELHWWLYL� HG� DWWLYLWj� SULRULWDULH
SHU� ULGXUUH� L� ULVFKL� DPELHQWDOL� H� JDUDQWLUH� OD� FRQVHU�
YD]LRQH�GHOOH�DUHH�D�SL~�HOHYDWD�ULOHYDQ]D�HFRORJLFD�

',6&866,21(

'XH�VRQR�L�VHWWRUL�GL�SUHPLQHQWH�LQWHUHVVH�DPELHQWDOH
QHOO¤DUHD�RVVHUYDWD�
� 7XOPD\WKDK���4DVL�DG�'LVDK��]RQD�$���%�
� 6LGL�$ZQ���:DGL�HO�+DPDVVDK��]RQD�3���4�

6RQR� L� �SXQWL� GL� IRU]H� H� GL� GHEROH]]D�� ULVFRQWUDWL� LQ
TXHVWL� GXH� WUDWWL� GL� FRVWD� FKH� GRYUHEEHUR� LQGXUUH� D
SURFHGHUH�QHL�WHPSL�SL~�FHOHUL�DG�DYYLDUYLFL�OH�DWWLYLWj�GL
VWXGLR�HG�HYHQWXDOPHQWH�GL�SURWH]LRQH�SUHYHQWLYD�GHOOH
HPHUJHQ]H� QDWXUDOLVWLFKH� SL~� VLJQLILFDWLYH�� DG� 2YHVW� LO
VLVWHPD�GL�LVRORWWL��VFRJOL�DIILRUDQWL�H�GL�GXQH�FRVWLHUH��DG
(VW�OD�VFRJOLHUD��JOL�DQIUDWWL�PDULQL�H�UHODWLYL�IRQGDOL�

,Q� OLQHD� GL� PDVVLPD�� VX� WXWWD� OD� FRVWD� HVDPLQDWD�� VL
SXy� ULWHQHUH�FKH� LO� VHWWRUH� FHQWUDOH� �GD�&� DG�2� LQFOXVL�
RIIUH�HFFHOOHQWL�RSSRUWXQLWj�SHU�OR�VYLOXSSR�VRVWHQLELOH�GL
DWWLYLWj� OHJDWH� DO� WXULVPR� FXOWXUDOH� H� �� FRQ� RSSRUWXQH
SUHFDX]LRQL���DOOD�PDULFROWXUD��,�VHWWRUL�PDUJLQDOL��$���%
H�3���4��� VFDUVDPHQWH� VIUXWWDWL�H� FRQ� ULVRUVH�DPELHQWDOL
QRWHYROL�� SRVVRQR� HVVHUH� GHVWLQDWL� D� WXWHOD� DPELHQWDOH
VHQ]D� FKH� TXHVWR� ULVFKL� GL� FRPSRUWDUH� XQ� LPSDWWR� QH�
JDWLYR�VXOOD�SRSROD]LRQH�UHVLGHQWH�
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$UHD�GL�7XOPD\WKDK���4DVL�DG�'LVDK

/¤DUHDOH� LQGLYLGXDWR� GRYUHEEH�SUHYHGHUH� XQ� VLVWHPD
GL� SURWH]LRQH� GHOOD� SDUWH� WHUUHVWUH� �VLVWHPD� GL� GXQH� FR�
VWLHUH��H�GL�TXHOOD�PDULQD�SURVSLFLHQWH��VSLDJJH��LVRORWWL�H
VFRJOL��,O�SLDQR�6RSUDOLWRUDOH�q�FDUDWWHUL]]DWR��GD�XQ¤DQD�
OLVL� SUHOLPLQDUH�� GDOOD� �%LRFHQRVL� GHOOH� VDEELH� VRSUD�
OLWRUDOL��HG�DOFXQH�GHOOH�VXH�IDFLHV�
�� IDFLHV� GHOOH� VDEELH� VHQ]D� YHJHWD]LRQH�� FRQ� GHWULWL

VSDUVL�
�� IDFLHV�GHL�WURQFKL�G¤DOEHUR�VSLDJJLDWL�
�� IDFLHV� GHOOH� IDQHURJDPH� FKH� VRQR� VWDWH� VSLDJJLDWH

�SDUWH�VXSHULRUH��
6RWWROLQHLDPR� OD� DVVROXWD� UDULWj�� LQ� WXWWR� LO� 0HGL�

WHUUDQHR��GL�XQ�DPELHQWH�FRVu�VFDUVDPHQWH�DQWURSL]]DWR�
FRQ� OLYHOOL� GL� IUHTXHQWD]LRQH� EDVVLVVLPL�� GL� XQD� WDOH
HVWHQVLRQH� ����NP�GL�FRVWD��SHU�TXDQWR� ULJXDUGD�TXHVWD
VSHFLILFD�WLSRORJLD�GL�DPELHQWH��,Q�DOWUL�3DHVL�VDUHEEH�GD
WHPSR� VWDWR� RJJHWWR� GL� XQ� LQWHQVR� VIUXWWDPHQWR� GL� WLSR
WXULVWLFR�� VXO� PRGHOOR� �%DOHDUL�� R� �5LPLQL��� /D� VFDUVD
IUHTXHQWD]LRQH�QRQ�q�GRYXWD�D�YLQFROL�GL�SURSULHWj�RG�D
VHUYLW~� FKH� SULYDQR� LQ� TXDOFKH� PRGR� OD� SRSROD]LRQH
ORFDOH�GL�XQ�VXR�GLULWWR�GL�DFFHVVR�FKH�VDUHEEH�DOWULPHQWL
ULYHQGLFDWR�� EHQVu� q� LQVLWD� QHOOD� UDSSRUWR� FKH� OD
SRSROD]LRQH�ORFDOH�KD�FRQ�O¤DPELHQWH�GHO�OLWRUDOH��OD�VXD
EDVVD� GHQVLWj� QXPHULFD�� JOL� DPELHQWL� FKH� HVVD� WUDGL�
]LRQDOPHQWH� IUHTXHQWD� H� OD� PDQLHUD� GL� UDIIURQWDUVL� FRQ
HVVL�� (� TXHVWR� ILQWDQWR� FKH�PRGHOOL� GL� VYLOXSSR� GL� DOWUR
WLSR��HVWUDQHL�D�TXHVWR�FRQWHVWR��QRQ�YHUUDQQR�LPSRUWDWL
H�SUHQGHUDQQR�LO�VRSUDYYHQWR�

,O�/DERUDWRULR�1D]LRQDOH�GL�%LRORJLD�0DULQD�q�JLj�GD
WHPSR� DWWLYR� LQ� TXHVW¤DUHD�� +D� LQGLYLGXDWR� H� GRFX�
PHQWDWR� LPSRUWDQWL� DUHH� GL� GHSRVL]LRQH� GL� XRYD� GL
WDUWDUXJKH�PDULQH��$WWXDOPHQWH�O¤DWWLYLWj�GL�PRQLWRUDJJLR
FL� VHPEUD� EHQ� LPSRVWDWD� HG� HVHJXLWD� DQQXDOPHQWH� FRQ
UHJRODULWj��QHO�FRUVR�GHL�SHULRGL�SL~�VLJQLILFDWLYL��/H�VHULH
VWRULFKH�GL�GDWL�VRQR�VWDWH�SXEEOLFDWH�H�FL�VRQR�VWDWH�UHVH
GLVSRQLELOL�

(¤�TXHVWD�TXLQGL�XQ¤LPSRUWDQWH�RSSRUWXQLWj�GL�FROOD�
ERUD]LRQH� FRQ� OH� LVWLWX]LRQL� VFLHQWLILFKH� GL� ULIHULPHQWR�
GD� XQ� ODWR� OH� D]LRQL� GL� WXWHOD� GHOO¤DPELHQWH� GHYRQR
EDVDUVL�VX�GDWL�FKH�GRFXPHQWDQR�O¤LPSRUWDQ]D�HFRORJLFD
GL�XQ�VLWR�H�GHYRQR�DYYDOHUVL�GL�HVSHUWL�FKH��FRQ� LO� ORUR
PRQLWRUDJJLR�� LQGLFKLQR� LO� OLYHOOR� GL� HIILFLHQ]D� GHOOH
D]LRQL�GL�FRQVHUYD]LRQH�LQWUDSUHVH��'DOO¤DOWUR�ODWR��DYHQ�
GR�GRFXPHQWDWR�O¤XQLFLWj�H�O¤LPSRUWDQ]D�HFRVLVWHPLFD�GL
TXHVWR� VLWR�� TXDOVLDVL� D]LRQH� D� OLYHOOR� QD]LRQDOH� HG
LQWHUQD]LRQDOH� FKH� FRQWULEXLVFD� DG� HOHYDUH� LO� JUDGR� GL
DWWHQ]LRQH�H�GL�FRQVDSHYROH]]D�ILQR���DXVSLFDELOPHQWH��
DO� YDUR� GL� QRUPH� GL� WXWHOD� DPELHQWDOH� VSHFLILFKH�� QRQ
SXy�FKH�FRQYHUJHUH�FRQ�TXDQWR�DXVSLFDWR�GD�SDUWH�GHJOL
VWXGLRVL�ORFDOL�

$UHD�GL�6LGL�$ZQ���:DGL�HO�+DPDVVDK

$OO¤HVWUHPR�RSSRVWR�GHOO¤DUHD�SUHFHGHQWH��q�XQ�OXQJR

WUDWWR� GL� FRVWD� �FLUFD� ��� NP�� FRQ� FDUDWWHULVWLFKH� JHR�
PRUIRORJLFKH� H� ELRFHQRWLFKH� GHO� WXWWR� GLIIHUHQWL�� PD
FRPXQTXH� DQFK¤HVVR� VFDUVLVVLPDPHQWH� IUHTXHQWDWR� QHO
FRUVR�GL� WXWWR� O¤DQQR��4XHVWR� IDWWR�KD�PDQWHQXWR�PROWR
EDVVR� LO� OLYHOOR� GL� GLVWXUER� VXOOH� ELRFHQRVL� ORFDOL� �TXL
WLSLFDPHQWH� GL� VXEVWUDWR� URFFLRVR��� FRVD� FKH� q� LPPH�
GLDWDPHQWH�VWDWD�SHUFHSLWD�GD� WXWWD� OD� VTXDGUD�GL� ODYRUR
DO� PRPHQWR� GHOOH� LPPHUVLRQL� VXL� SXQWL� LVSH]LRQDWL�
'LIDWWL�OD�SDUWH�FRVWLHUD�GHOOH�IDOHVLD�QRQ�q�UDJJLXQJLELOH
GD�YHLFROL��OD�VWUDGD�FRVWLHUD�SDVVD��VXOO¤DOWLSLDQR��DG�XQD
GHFLQD� GL� FKLORPHWUL� SL~� DOO¤LQWHUQR�� QH� FL� VRQR� LQVH�
GLDPHQWL�DELWDWL�D�(VW�GL�'DUQDK��/D� IUHTXHQWD]LRQH�SHU
YLD� PDUH�� DG� RSHUD� VROWDQWR� GHL� SHVFDWRUL�� q� DQFK¤HVVD
SLXWWRVWR�OLPLWDWD��VRSUDWWXWWR�QHOOD�IDVFLD�SL~�YLFLQD�DOOD
FRVWD�� LO�PRWR�RQGRVR��DOLPHQWDWR�GDOOH�EUH]]H�FRVWDQWL�
q� VHPSUH� SLXWWRVWR� SURQXQFLDWR�� WDQWR� FKH� LQ� SRUWR� GL
'DUQDK� �FKH� q� O¤XQLFR� DSSURGR� VLQR� D� 6LGL� $ZQ�� VRQR
SUHVHQWL�VROR���EDUFKH�GD�SHVFD��PD�GL�VWD]]D�PDJJLRUH�
DGHJXDWD� D� TXHO� SDUWLFRODUH� H� SHUHQQH� VWDWR� GHO� PDUH�
4XHVWR� LGURGLQDPLVPR� FRVWDQWH� VHPEUD� FRQWULEXLUH
IDYRUHYROPHQWH� DO� FRQWHQLPHQWR� GHOO¤LPSDWWR� QHJDWLYR
FRVWLWXLWR�GDOOR�VFDULFR�GHO�FROOHWWRUH�IRJQDULR�GHOOD�FLWWj
GL�'DUQDK��SRVWR�VXO�ODWR�RULHQWDOH�GHO�SRUWR�

/D�FRQIRUPD]LRQH�VFRVFHVD�H�IUDVWDJOLDWD�GHOOD�IDOHVLD�
OD� SUHVHQ]D� GL� QXPHURVL� VFRJOL� H� LO� PDUH� UHJRODUPHQWH
PRVVR�QRQ�SHUPHWWRQR�DL�SHVFDWRUL�GL�DYYLFLQDUVL�SL~�GL
WDQWR����������PHWUL��DOOD�OLQHD�GL�FRVWD��D�WXWWR�YDQWDJJLR
GHOOH� DUHH� GL� QXUVHU\� H� OH� ELRFHQRVL� GHO� SLDQR
LQIUDOLWRUDOH��4XLQGL�DQFKH�TXL�VLDPR�LQ�XQD�VLWXD]LRQH�LQ
FXL�XQ�HYHQWXDOH�GHFUHWR�GL�SURWH]LRQH� DPELHQWDOH� QRQ
VHPEUD� DQGDUVL� D� VFRQWUDUH� FRQ� JOL� LQWHUHVVL� DWWXDOL� H
FRQVROLGDWL�GL�DOFXQR��0D�QRQ�q�OD�TXDVL�WRWDOH�DVVHQ]D�GL
GLVWXUER� D� UDSSUHVHQWDUH� LO� SXQWR� GL� SUHJLR� DPELHQWDOL�
VWLFR� GL� TXHVWR� WUDWWR� GL� FRVWD�� ROWUH� DOOH� QXUVHU\� DUHDV�
VRQR� SUHVHQWL� QXPHURVH� JURWWH� H� FDYLWj� UHJRODUPHQWH
GLVVHPLQDWH� OXQJR� OD� IDOHVLD�� FDUDWWHUL]]DWH� GDOOD� ELRFH�
QRVL� GHOOH� �*URWWH� VHPL�RVFXUH��� PROWH� GL� TXHVWH� JURWWH
SUHVHQWDQR�LPERFFDWXUH�GL�DFFHVVR�GL�JUDQGL�GLPHQVLRQL�
VL�SRWUHEEH� WUDWWDUH�GL�XQ� WUDWWR�GL�FRVWD�DQFRUD� IUHTXHQ�
WDWR�GDOOD�)RFD�PRQDFD��H�D� WDO� ILQH�HVLVWRQR�SURJUDPPL
GL�LVSH]LRQDUH�TXHVWR�HG�DOWUL�WUDWWL�GL�FRVWD�LQ�&LUHQDLFD�

&21&/86,21(

/XQJR�OD�]RQD�HVDPLQDWD��SURYLQFH�GL�$O�)DWLK��-DEDO
$O� $NKGDU� H� GL� 'DUQDK��� XQD� FRUUHWWD� JHVWLRQH� GHOOD
IDVFLD�FRVWLHUD�DSSDUH�GL�GLIILFLOH�VROX]LRQH�LQ�TXDQWR�q�LO
SDHVDJJLR� OLWRUDOH� QHO� VXR� FRPSOHVVR� FKH� SXy� HVVHUH
FRQVLGHUDWR�OD�ULVRUVD�SL~�LPSRUWDQWH�H��DO�WHPSR�VWHVVR�
OD� SL~� VIUXWWDWD�� 6L� ULVFKLD� GL� DVVLVWHUH� D� XQR� VYLOXSSR
LQFRQWUROODWR�G
LQVHGLDPHQWL� UHVLGHQ]LDOL�R� WXULVWLFL��SRU�
WXDOL� H� LQGXVWULDOL� FKH�� QHO� WHPSR�� HQWUHUDQQR� LQ� FRP�
SHWL]LRQH� FRQ� PROWL� DOWUL� LQWHUHVVL� HFRQRPLFL�� OR� VIUXW�
WDPHQWR�GHOOH�ULVRUVH�ELRORJLFKH��DJULFROWXUD��]RRWHFQLD�
SHVFD��DFTXDFROWXUD���GL�TXHOOH�PLQHUDULH�HG�LO�WXULVPR�
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$OOHJDWR����(OHQFR�GHOO�VSHFLH�ULQYHQXWH�
3ULORJD����3RSLV�QDMGHQLK�YUVW�

=21$ $���% & ' ( ) * + , / 0 1 2 3���4

3(6&,��2VWHLWWL���&RQGURLWWL�

$QJXLOOD�DQJXLOOD �
$QWKLDV�DQWKLDV � �
$SKDQLXV�IDVFLDWXV � � �
%DOLVWHV�FDSULVFXV �
%OHQQLXV�VDQJXLQROHQWXV � � �
%RRSV�VDOSD � � � � � � � � � � � � �
&DUDQ[�FULVRV � �
&KHORQ�ODEURVXV �
&KURPLV�FKURPLV � � � � � � � � �
&RULV�MXOLV � � �
&RUYLQD�QLJUD � � � �
'HQWH[�GHQWH[ � � � � � �
'HQWH[�PDFURSKWKDOPXV �
'LFHQWUDUFKXV�ODEUD[ � �
'LSORGXV�DQQXODULV � � � � � � � � � � � �
'LSORGXV�FHUYLQXV�FHUYLQXV � � � � � � � � � � � � �
'LSORGXV�YXOJDULV � � � � � � � � � � � �
(SKLQHSKHOXV�JXD]D � � � � � � � � � � � � �
(SLQHSKHOXV�DOH[DQGULQXV � � � �
(SLQHSKHOXV�DHQHXV �
([RQDXWHV�URQGHOHWLL �
)LVWXODULD�FRPPHUVRQL � � � �
*RELXV�FRELWLV �
+RORFHQWUXV�UXEHU �
,RQQLXV�ROROHSLGXV � �
/DEUXV�EHUJ\OWD � �
/DEUXV�PHUXOD �
/LWKRJQDWKXV�PRUP\UXV � � � � �
/RERWHV�VXULQDPHQVLV � � �
0XOOXV�EDUEDWXV � � � � � � �
0XOOXV�VXUPXOHWXV �
0\FWHURSHUFD�UXEUD �
2EODGD�PHODQXUD � � � � � � � � � � � � �
2HGDOHFKLOXV�ODEHR � �
3HODWHV�TXDGULOLQHDWXV � � � � � � � � � �
3DJHOOXV�FHQWURGRQWKXV �
3HPSKHULV�YDQLFROHQVLV � � � �
3RPDGDV\V�LQFLVXV
3XQWD]]R�SXQWD]]R � � � �
6FRUSDHQD�QRWDWD �
6FRUSDHQD�VFURSKD �
6HUUDQXV�FDEULOOD � � �
6HUUDQXV�VFULED � � � � � �
6\PSKRGXV�URLVVDOL � � � � � � � � � � � �
6LJDQXV�OXULGXV �
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6LQJDQXV�ULYXODWXV � � � � � � � � �
6SDULVRPD�FUHWHQVH � � � � � � � � �
6SDUXV�DXUDWD � � � � �
6SK\UDHQD�FKU\VRWDHQLD � � � � �
6SLFDUD�PDHQD � � � � �
6SRQG\OLRVRPD�FDQWKDUXV � � � � � � �
6\PSKRGXV�GRGHUOHLQL � � �
6\PSKRGXV�PHODQRFHUFXV
6\PSKRGXV�RFHOODWXV � � � � � � � � � �
7KDODVVRPD�SDYR � � � � � � � � � � � � �
7UDFKLQXV�GUDFR �
7ULSWHU\JLRQ�PHODQXUXV � �
;\ULFWLV�QRYDFXOD �
6TXDWLQD�VTXDWLQD �
7ULJRQ�SDVWLQDFD � �
5KLQREDWRV�UKLQREDWRV �
7DHQLXUD�JUDEDWD �

$/*+(���)$1(52*$0(

$FHWDEXODULD�DFHWDEXOXP � � � � � � �
$QDGLRPH�VWHOODWD �
&DXOHUSD�UDFHPRVD � �
&ODGRVWHSKXV�YHUWLFLOODWXV �
&XWOHULD�PXOWLILGD �
&\VWRVHLUD�EDUEDWD � � � �
&\VWRVHLUD�FULQLWD � �
&\VWRVHLUD�GLVFRUV � � �
&\VWRVHLUD�ILPEULDWD � � � � �
&\VWRVHLUD�PHGLWHUUDQHD � �
&\VWRVHLUD�VSLFDWD � � � � � � �
'DV\FODGXV�FODYDHIRUPLV � � �
'LFW\RSWHULV�PHPEUDQDFHD � � � � � � �
'LFW\RWD�GLFKRWRPD � � � � �
'LFW\RWD�OLQHDULV � � � � � � � � � � � � �
'LORSKXV�IDVFLROD � � � �
+DOLPHGD�WXQD � � �
+DORSWHULV�VFRSDULD � � � �
-DQLD�UXEHQV � � � � � � � � �
/DXUHQFLD�REWXVD �
/LDJRUD�YLVFLGD � � �
1HPDOLRQ�KHOPLQWRLGHV �
1HPDVWRPD�GLFKRWRPD � � � �
3DGLQD�SDYRQLD � � � � � � � � � �
5LWLSKOHD�WLQFWRULD �
6DUJDVVXP�YXOJDUH � � � � � � � �
8GRWHD�SHWLRODWD � �
3RVLGRQLD�RFHDQLFD � � � � � � �
&\PRGRFHD�QRGRVD �
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6SRQJLD�RIILFLQDOLV � � � �
+LSSRVSRQJLD�FRPPXQLV
6SRQJLD�]LPRFHD �
6SLUDVWUHOOD�FXQFWDWUL[ � � � � � � �
&DU\RSKLOOLD�LQRUQDWD �
0RQRGRQWD�WXUELQDWD � � � � � � � � �
3DWHOOD�YXOJDWD � � � �
9HUPHWXV�WULTXHWHU � � � � � � � � �
6HUSXORUELV�DUHQDULXV �
&KDURQLD�QRGLIHUD �
&RQXV�PHGLWHUUDQHXV � � � � � � � � � � � � �
6F\OODULGHV�ODWXV � �
3DUDFHQWURWXV�OLYLGXV �
$UEDFLD�OL[XOD � � � � � �
&LGDULV�FLGDULV �
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6DXO�&,5,$&2��&ODXGLR�)5$1&,��&DUOR�)5$1=26,1,��(ULN�0(5621�	�5REHUWR�2'25,&2
6+25(/,1(�VRF��FRRS����&H54X$0��&HQWUR�GL�5LFHUFD�SHU�OD�4XDOLWj�GHOO¤$PELHQWH�0DULQR���$UHD�6FLHQFH�3DUN�

,�������7ULHVWH��3DGULFLDQR�����,WDOLD
(�PDLO��VKRUHOLQH#VKRUHOLQH�LW

329=(7(.

1D�RVQRYL��$QDOL]H�VUHGR]HPVNH�PRUVNH�YU]HOL���NL� MR� MH�RSUDYLO�6YHWRYQL�VNODG�]D�QDUDYR� �::)���VRGL�REUHÊMH
OLELMVNH�&LUHQDMNH�PHG����QDMSRPHPEQHMÈLK� LQ� QDM]QDßLOQHMÈLK� REUHÊQLK� REPRßLM� 6UHGR]HPVNHJD�PRUMD�� =� QDPH�
QRP�� GD� VH� NDUVHGD� NRQVROLGLUD� SUHGORJ� R� RGSUWMX� QRYLK� REUHÊQLK� LQ�PRUVNLK� ]DÈßLWHQLK� REPRßLM�� MH�::)� Y� VR�
GHORYDQMX�]� /LELMVNLP�XUDGRP�]D�RNROMH� �(*$�� LQ�RUJDQL]DFLMR� 6KRUHOLQH� MXQLMD� �����QDSUDYLO� KLWUR� RFHQR�ELRWVNH
SHVWURVWL�FLUHQDMÈNHJD�REUHÊMD�

2EUHÊQL�SDV�&LUHQDMNH� MH�ELO� UD]GHOMHQ�QD����VHNWRUMHY� �$���4���NL� MLK� MH�SRWHP�DQDOL]LUDOD� LQ�QD�PHVWX� VDPHP
GRNXPHQWLUDOD� VNXSLQD� SRWDSOMDßHY�� 'D� EL� RFHQLOD� RNROMVNH� ]QDßLOQRVWL� REPRßMD�� MH� SUHJOHGDOD� VNRUDM� ���� NP
REUHÊMD�� $QDOL]D� PRUVNLK� NRPSRQHQW� MH� ELOD� RSUDYOMHQD� QD� RVQRYL� LQÈSHNFLM� QD� ��� Y]RUßHYDOQLK� SRVWDMDK�� 3HW
YL]XDOQLK�LQÈSHNFLM�MH�ELOR�RSUDYOMHQLK�WXGL�]�GDOMLQVNR�YRGHQLP�YR]LORP��5HPRWHO\�2SHUDWHG�9HKLFOH���5�2�9���

2JOHGL� QD�PHVWX� VDPHP� VR� SRND]DOL�� GD� MH� HNRORÈNL� VLVWHP� ÈH� YHGQR� WDNÈHQ�� GD� QDUDYQHJD� RNROMD� ßORYHNRYD
QDY]RßQRVW�QH�PRUH� ELVWYHQR� VSUHPHQLWL�� LQ� VLFHU� ]DUDGL� UD]OLßQLK� IDNWRUMHY�� SRYH]DQLK�]�PDMKQR�XUEDQL]DFLMR� WHU
RPHMHQR� NROLßLQR� RGSODN� LQ� RGSDGNRY�� 9VH� PDQMÈR� YHOLNRVW� RUJDQL]PRY� SD� MH� PRJRßH� Y� JODYQHP� SULSLVDWL� EROM
VSORÈQR�UD]ÈLUMHQL�ROLJRWURILML�NRW�SRÈNRGEDP�Y�HNRVLVWHPX��3RGODJD�MH�Y�JODYQHP�UHYQD�V�VHVLOQLPL�QHYUHWHQßDUML�LQ�ÈH
SRVHEHM�RUJDQL]PL�� NL� VH�KUDQLMR� V�SUHFHMDQMHP�KUDQLO��PHGWHP�NR� MH� YHJHWDFLMD� �� NL� VLFHU� QL� UDYQR�ERJDWD� �� ]HOR
]DQLPLYD�LQ�ML�GDMHMR�SRVHEQR�]QDßLOQRVW�WXGL�UD]OLßQH�YUVWH�L]�URGX�&\VWRVHLUD�

9UHGQRVW�Y]RUßHYDOQH�SRVWDMH�MH�ELOD�GRORßHQD�V�NDNRYRVWMR�QMHQLK�NRPSRQHQW�QD�RVQRYL�QDVOHGQMLK�IDNWRUMHY�
���7LS�SRGODJH����D��'LYHU]LWHWD�WLSD�SRGODJH
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���)L]LRQRPLMD�YHJHWDFLMH����D��5D]QROLNRVW�YHJHWDFLMH
���3RNURYQRVW�VHVLOQLK�ÊLYDOL����D��5D]QROLNRVW�Y�SRNURYQRVWL�VHVLOQLK�ÊLYDOL
���ÇWHYLOßQRVW�ULEMLK�YUVW����D��5D]QROLNRVW�ULEMLK�YUVW
���=XQDQMD�SRNURYQRVW�YHJHWDFLMH
���ÞORYHÈNL�YSOLY
2GNULWL�VWD�ELOL�GYH�REPRßML�SRVHEQHJD�RNROMVNHJD�SRPHQD��7XOPD\WKDK���4DVL�DG�'LVDK� �VHNWRU�$���%�� LQ�6LGL

$ZQ���:DGL�HO�+DPDVVDK��VHNWRU�3���4��
2EPRßMH�7XOPD\WKDK���4DVL�DG�'LVDK�� WR�REPRßMH�EL�PRUDOR�]DMHPDWL� WDNR�]DÈßLWR� NRSQHJD� �VLVWHP�REUHÊQLK

VLSLQ�� NRW� PRUMD�� SODÊ�� RWRßNRY� LQ� VNDO�� 7X� MH� WUHED� SRXGDULWL�� GD� MH� Y� 6UHGR]HPOMX� ]HOR� WHÊNR� QDMWL� WDNR� ÈLURNR
REPRßMH�����NP�REUHÊMD��V�WDNÈQLP�VSHFLILßQLP�RNROMHP��NMHU�MH�ßORYHÈNL�YSOLY�WDNR�RPHMHQ��9�WHP�REPRßMX�ÊH�GROJR
GHOXMH�0RUVNL�ELRORÈNL�ODERUDWRULM��NL�MH�LGHQWLILFLUDO�LQ�GRND]DO�REVWRM�SRPHPEQLK�JQH]GLÈß�PRUVNLK�ÊHOY�

2EPRßMH� 6LGL� $ZQ� ��:DGL� HO�+DPDVVDK�� QD� ]DKRGQL� VWUDQL� RELVNDQHJD� REPRßMD� VH� UD]WH]D� GROJ� SDV� REUHÊMD
�NDNLK����NP���NL�VH�PRßQR�UD]OLNXMH�RG�GUXJLK�WDNR�SR�VYRMLK�JHRPRUIRORÈNLK�NRW�ELRFHQRWVNLK�]QDßLOQRVWLK�LQ�NMHU�MH
SUHN�FHOHJD�OHWD�PRßQR�RPHMHQD� WXGL�ßORYHNRYD�QDY]RßQRVW��2EUHÊQR�REPRßMH�V�NOLIL�QL�GRVWRSQR�SR�FHVWL�� VDM�VH
REDOQD�FHVWD�YLMH�SUHN�JRUDWHJD�SUHGHOD�NDNLK�GHVHW�NLORPHWURY�RG�PRUMD��SROHJ�WHJD�SD�WXGL�QL�QDMWL�QREHQLK�QDVHOLM
Y]KRGQR�RG�NUDMD�'DUQDK��'RVWRS�GR�REPRßMD�MH�SR�PRUMX�RPRJRßHQ�VDPR�ULELßHP��LQ�ÈH�WD�MH�RPHMHQ��SRVHEQR�Y
SUHGHOX��NL�OHÊL�EOLÊH�REUHÊMX��3D�YHQGDU�WD�]HOR�RPHMHQD�UDYHQ�Y]QHPLUMDQMD�QL�JODYQD�RNROMVND�NDNRYRVW�WHJD�GHOD
REUHÊMD��VDM�MH�RE�WHK�UD]PQRÊHYDOQLK�RNROMLK�Y�NOLILK�QDMWL�PQRJH�MDPH�LQ�YRWOLQH��NL�JRVWLMR�ELRFHQR]H��SROWHPQLK
MDP���PQRJH�L]PHG�QMLK�LPDMR�YHOLNH�YKRGH�LQ�Y�QMLK�PRUGD�ÈH�YHGQR�ÊLYL�WXGL�PHGYHGMLFD�

.OMXÞQH�EHVHGH��NUDMLQVND�HNRORJLMD��KLWUD�RFHQD�REUHÌQH�ELRGLYHU]LWHWH��VUHGR]HPVND�REDOD��/LELMD��&LUHQDMND

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

%RFD�� '�� 	� *�� 2QHWR� �������� $QDOLVL� SDHVDJJLVWLFD�
PDQXDOH� SHU� OD� SUHSDUD]LRQH� GHL� SLDQL� SDHVDJJLVWLFL� H
DOWUH�RSHUD]LRQL�GL�DUFKLWHWWXUD�GHO�SDHVDJJLR��3LUROD��0L�
ODQR�
)LQNH�� /�� �������� ,QWURGX]LRQH� DOO
HFRORJLD� GHO� SDH�
VDJJLR��)UDQFR�$QJHOL�(G���0LODQR�
)UDQ]RVLQL��&���5��2GRULFR��0��6SRWR��0��7HPSHVWD��3�
*XJOLHOPL��0�� $�� 7KLOL� 	� 6�� &LULDFR� �������� $�*,6� DS�
SURDFK� IRU� PDULQH� FRQVHUYDWLRQ� DUHDV� LQ� WKH� 0HGLWHU�
UDQHDQ�HFRUHJLRQ��,&(6�$QQXDO�6FLHQFH�&RQIHUHQFH�����
��� 6HSWHPEHU� ������ 2VOR�� 1RUZD\�� ,&(6� &0� �����<�
���
+DUPHOLQ�9LYLHQ��0��/��	�3��)UDQFRXU���������7UDZOLQJ
RU�YLVXDO�FHQVXV"�0HWKRGRORJLFDO�ELDV�LQ�WKH�DVVHVVPHQW
RI�ILVK�SRSXODWLRQ�LQ�VHDJUDVV�EHGV��3�6�=�1�,��0DU��(FRO��
�������������
KWWS���ZZZ�ZRUOGZLOGOLIH�RUJ�VFLHQFH�HFRUHJLRQV�
JOREDO����KWPO
0F+DUJ�� ,�� �������� 'HVLJQ� ZLWK� 1DWXUH�� 'RXEOHGD\�
1DWXUDO�+LVWRU\�3UHVV��1HZ�<RUN�
0HUVRQ��%����������$QDOLVL�SDHVDJJLVWLFD�GHOOD�FRVWLHUD�GL

0XJJLD� �76��� VWXGLR� LQWHJUDWR� GHOOD� IDVFLD� PDULQR�WHU�
UHVWUH�GD�3RUWR�6��URFFR�DO�YDOLFR�GL�6��%DUWRORPHR��7HVL
GL� /DXUHD�� 8QLYHUVLWj� GHJOL� 6WXGL� GL� 7ULHVWH�� )DFROWj� GL
6FLHQ]H��7ULHVWH�
0HUVRQ�� (�� �������� 6WLPD� GHO� YDORUH� QDWXUDOLVWLFR�PDUL�
QR�WHUUHVWUH� GHOOD� EDLD� GL� 6LVWLDQD�� XQD� SURSRVWD� PHWR�
GRORJLFD�� 7HVL� GL� /DXUHD�� 8QLYHUVLWj� GHJOL� 6WXGL� GL� 7UL�
HVWH��)DFROWj�GL�6FLHQ]H��7ULHVWH�
2GRULFR�� 5��� $�� 7XUHOOR� 	� 6�� &LULDFR� �������� 3753� �
3LDQR� 7HUULWRULDOH� 5HJLRQDOH� 3DUWLFRODUHJJLDWR�� DVSHWWL
PDULQR�FRVWLHUL� H� VHQVLELOLWj� GHOOD� FRVWD�� 5HJLRQH� )ULXOL
9HQH]LD�*LXOLD������S�
3mUnV�� -�� 0�� 	� -�� 3LFDUG� �������� 1RXYHDX� PDQXHO� GH
ELRQRPLH�EHQWKLTXH�GH�OD�0HU�0pGLWHUUDQpH��5HY��7UDY�
6W��0DU��(QGRXPH����������������
5RPDQLQL�� 9�� �������� ,O� SDHVDJJLR�� WHRULD� H� SLDQLIL�
FD]LRQH��)UDQFR�$QJHOL�(G���0LODQR�
7\OHU�:DOWHUV��+���.��+LVFRFN��'��%��/HDU�	�$��-DFNVRQ
�������� ,GHQWLI\LQJ� VSHFLHV� DQG� HFRV\VWHP� VHQVLWLYLWLHV�
5HSRUW� WR� WKH� 'HSDUWPHQW� IRU� (QYLURQPHQW�� )RRG� DQG
5XUDO�$IIDLUV� IURP� WKH�0DULQH�/LIH� ,QIRUPDWLRQ�1HWZRUN
�0DU/,1��� 0DULQH� %LRORJLFDO� $VVRFLDWLRQ� RI� WKH� 8QLWHG
.LQJGRP��3O\PRXWK�


