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6L�SUHVHQWDQR�L�GDWL�UDFFROWL�WUD�LO������HG�LO������UHODWLYL�DOOD�SUHVHQ]D�GHOOD�EDOHQRWWHUD�FRPXQH� �%DODHQRSWHUD
SK\VDOXV�� QHOOH� DFTXH� FKH� FLUFRQGDQR� O¢LVROD� GL� /DPSHGXVD� PHWWHQGROL� LQ� UHOD]LRQH� FRQ� OH� FDUDWWHULVWLFKH� GHOOH
EDWLPHWULH� H� GHOOH� WHPSHUDWXUH� VXSHUILFLDOL�� 'DOO¢DQDOLVL� GHL� GDWL� HPHUJH� FKLDUD� FRPH� OD� SUHVHQ]D� GHOOD� VSHFLH� LQ
GHWHUPLQDWH� ]RQH� GHOO¢DUHD� RJJHWWR� GL� VWXGLR� VLD� FROOHJDWD� LQ� SDUWLFRODUH� DOOD� WHPSHUDWXUD� VXSHUILFLDOH� GHOO¢DFTXD�
,QROWUH�DSSDUH�FRQIHUPDWR�FKH�WDOH�VSHFLH�XWLOL]]L�OH�DFTXH�GHO�YHUVDQWH�VXG�GHOO¢LVROD�SHU�QXWULUVL�

3DUROH�FKLDYH��%DODHQRSWHUD�SK\VDOXV��WHPSHUDWXUD��WURILVPR��/DPSHGXVD��0HGLWHUUDQHR
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7KH�DUWLFOH�SUHVHQWV�WKH�GDWD�FROOHFWHG�GXULQJ�WKH�����������SHULRG�RQ�WKH�SUHVHQFH�RI�ILQ�ZKDOH� �%DODHQRSWHUD
SK\VDOXV�� LQ� WKH� 3HODJLH� $UFKLSHODJR�� DVVRFLDWLQJ� WKHP� ZLWK� WKH� EDWK\PHWU\� FKDUDFWHULVWLFV� DQG� VXSHUILFLDO� ZDWHU
WHPSHUDWXUHV��7KH�DQDO\VLV�RI� WKH�JDWKHUHG�GDWD�KDV�VKRZQ�WKDW� WKH�VSHFLHV¢�RFFXUUHQFH�LQ�FHUWDLQ�SDUWV�RI� WKH�DUHD
XQGHU� FRQVLGHUDWLRQ� LV� FORVHO\� DVVRFLDWHG� ZLWK� WKH� VXSHUILFLDO� WHPSHUDWXUH� RI� WKH� ZDWHU�� 7KH� VXSSRVLWLRQ� WKDW� WKH
VSHFLHV�IHHGV�LQ�WKH�ZDWHUV�VRXWK�RI�WKH�LVODQG�KDV�DOVR�EHHQ�FRQILUPHG�

.H\�ZRUGV��%DODHQRSWHUD�SK\VDOXV��WHPSHUDWXUH��WURSKLVP��/DPSHGXVD��0HGLWHUUDQHDQ



$11$/(6�©�6HU��KLVW��QDW��©����©������©��

$QWRQLR�&(/21$�	�*LRUJLD�&203$5(772��35(6(1=$�'(//$�%$/(1277(5$�&2081(�%$/$(1237(5$�3+<6$/86��/,11$(86������������������

��

,1752'8=,21(

/D� EDOHQRWWHUD� FRPXQH� �%DODHQRSWHUD� SK\VDOXV�� q� LO
SL~� JUDQGH� PLVWLFHWR� GHO� 0HGLWHUUDQHR� H�� GRSR� OD� ED�
OHQRWWHUD� D]]XUUD� �%DODHQRSWHUD� PXVFXOXV��� q� LO� SL~
JUDQGH� DQLPDOH� GHO� SLDQHWD� �1RWDUEDUWROR� GL� 6FLDUD� 	
'HPPD���������$OO¤LQWHUQR�GHO�QRVWUR�EDFLQR�DSSDUH�SL~
DEERQGDQWH� QHOO¤DUHD� RFFLGHQWDOH� H� FHQWUDOH� PHQWUH
QHOOD� SDUWH� RULHQWDOH� OD� VXD� SUHVHQ]D� q� SL~� VSRUDGLFD�
1HL�PDUL� FKH� FLUFRQGDQR� O¤,WDOLD� q� SDUWLFRODUPHQWH� IUH�
TXHQWH� H� VHPEUD� HVVHUH�� DVVLHPH� DOOD� VWHQHOOD� �6WHQHOOD
FRHUXOHRDOED���LO�FHWDFHR�SL~�FRPXQHPHQWH�RVVHUYDWR�LQ
HVWDWH��'L�1DWDOH�	�0DQJDQR��������������1RWDUEDUWROR
GL�6FLDUD�HW�DO���������

'D�SRFKL�DQQL�QHOO¤DUHD�GHOO¤$UFLSHODJR�GHOOH�3HODJLH
QH� YLHQH� VWXGLDWD� OD� SUHVHQ]D� QHL� PHVL� GD� IHEEUDLR� DG
DSULOH�GD�SDUWH�GL�GLYHUVL�HQWL�GL�ULFHUFD��,&5$0���,VWLWXWR
&HQWUDOH� SHU� OD� 5LFHUFD� VFLHQWLILFD� H� WHFQRORJLFD� $S�
SOLFDWD� DO� 0DUH�� 185&�1$72� 8QGHUVHD� 5HVHDUFK
&HQWUH��1HFWRQ�0DULQH�5HVHDUFK�6RFLHW\���6HPEUD�LQIDWWL
FKH� LQ� TXHVWR� SHULRGR�� JUD]LH� DO� PDQLIHVWDUVL� GL� SDUWL�
FRODUL� FRQGL]LRQL� FOLPDWLFKH� VWUHWWDPHQWH� OHJDWH� DOO¤DX�
PHQWR� GHOOH� WHPSHUDWXUH� VXSHUILFLDOL�� ULVXOWL� XQ¤DUHD� GL
DOLPHQWD]LRQH� PROWR� LPSRUWDQWH� PD� DQFRUD� SRFR� VWX�
GLDWD�� 'DOOH� RVVHUYD]LRQL� GHJOL� DQQL� SUHFHGHQWL� H� GDOOH
LQWHUYLVWH�HIIHWWXDWH�q�QDWD� OD�QHFHVVLWj�GL�FRQIURQWDUH� OD
SUHVHQ]D� GL� TXHVWD� VSHFLH� FRQ� O¤DQGDPHQWR� GL� TXHVWR
ULOHYDQWH�SDUDPHWUR�

0$7(5,$/,�(�0(72',

'XUDQWH�LO�TXDGULHQQLR�����������VRQR�VWDWL�UDFFROWL
GDWL� UHODWLYL� DOOD� SUHVHQ]D� GHOOD� EDOHQRWWHUD� FRPXQH
QHOO¤DUHD�GHOO¤LVROD�GL�/DPSHGXVD��,�GDWL�VL�ULIHULVFRQR�DG
XQ� QXPHUR� GL� ��� LQGLYLGXL� DSSDUWHQHQWL� D� ��� JUXSSL
�7DE������*OL�DYYLVWDPHQWL�VRQR�VWDWL�HIIHWWXDWL�LQ�SDUWH�QHO
FRUVR�GL�LPEDUFKL�VX�SHVFKHUHFFL�FKH�SUDWLFDQR�OD�SHVFD
FRQ� UHWL� D� FLUFXL]LRQH� SHU� SLFFROL� SHODJLFL� �6FRPEHU
VFRPEUXV�� 6�� MDSRQLFXV�� 6DUGD� VDUGD�� (QJUDXOLV� HQFUD�
VLFROXV�� H� VX� DOWUH� EDUFKH� FKH� HIIHWWXDQR� OD� SHVFD� FRQ
SDODQJDUL�SHU�JUDQGL�SHODJLFL��7KXQQXV�WK\QQXV��;LSKLDV
JODGLXV��7KXQQXV�DODOXQJD��HG� LQ�SDUWH�GXUDQWH� O¤DWWLYLWj
GL� PRQLWRUDJJLR� VYROWD� GDJOL� DXWRUL� VXOOD� SUHVHQ]D� GHL
PDPPLIHUL�PDULQL�LQ�TXHVWH�DFTXH�

3HU�OD�UHOD]LRQH�WUD�OD�SUHVHQ]D�GHOOH�EDOHQRWWHUH�H�OD
WHPSHUDWXUD�VXSHUILFLDOH�VRQR�VWDWH�XWLOL]]DWH�GHOOH�FDUWH
QDXWLFKH� GHOO¤,VWLWXWR� ,GURJUDILFR� GHOOD� 0DULQD� 0LOLWDUH
JHR�UHIHUHQ]LDWH�FRQ�LO�SURJUDPPD�2]L([SORUHU��6XFFHV�
VLYDPHQWH�WDOL�FDUWH�VRQR�VWDWH�FRQIURQWDWH�FRQ�OH�PDSSH
GL� WHPSHUDWXUD� VXSHUILFLDOH� DFTXLVLWH� GDJOL� DUFKLYL� GHO
12$$� �� 1DWLRQDO� 2FHDQLF� DQG� $WPRVSKHULF� $GPLQL�
VWUDWLRQ��6DWHOOLWH�,QIRUPDWLRQ�6\VWHP�

1RQRVWDQWH� OH� VFDUVH�SRVVLELOLWj� HFRQRPLFKH� �OD� QR�
VWUD� ULFHUFD� q� FRPSOHWDPHQWH� DXWR� ILQDQ]LDWD�� DEELDPR

DYXWR� OD� SRVVLELOLWj� �JUD]LH� DOOH� PDSSH� PHVVH� D� GLVSR�
VL]LRQH�GDO�12$$��GL�WURYDUH�XQD�FKLDUD�UHOD]LRQH�WUD�OD
WHPSHUDWXUD�VXSHUILFLDOH�H�OD�SUHVHQ]D�GHOOD�EDOHQRWWHUD
LQ�TXHVW¤DUHD�

5,68/7$7,�(�',6&866,21(

'DOO¤DQDOLVL� GHL� GDWL� q� HPHUVR� FKH� QHO� FRUVR� GHJOL
DQQL� OR� VSRVWDPHQWR� GHJOL� DQLPDOL� YDULD� LQ� VWUHWWD� UH�
OD]LRQH� DOO¤DQGDPHQWR� GHOOH� WHPSHUDWXUH� VXSHUILFLDOL�
&RQIURQWDQGR�OD�SRVL]LRQH�GHJOL�LQGLYLGXL�RVVHUYDWL�VXOOH
FDUWH� QDXWLFKH� �)LJJ�� ��� ��� ��� ��� H� OH� PDSSH� GL� WHPSH�
UDWXUD�ULOHYDWD�GDO�VDWHOOLWH��)LJJ���������������UHODWLYH�DJOL
VWHVVL�SHULRGL��q�YLVLELOH�WDOH�UHOD]LRQH�

(¤� GD� ULOHYDUH� FKH� OR� VSRVWDPHQWR� GHJOL� DQLPDOL
GXUDQWH� JOL� DQQL� VL� UHJLVWUD� LQ� XQ� SHULRGR� FRPSUHVR� WUD
IHEEUDLR�HG�DSULOH�HG�D�GLVWDQ]H�GDOOD�FRVWD�FKH�YDULDQR
QRWHYROPHQWH� GD� XQ� DQQR� DOO¤DOWUR� �7DE�� ���� 4XHVWD
YDULDELOLWj� VSD]LR�WHPSRUDOH� q� GD� PHWWHUH� LQ� VWUHWWD� UH�
OD]LRQH�FRQ�OH�YDULD]LRQL�GHOOD�WHPSHUDWXUD�VXSHUILFLDOH�

(¤�RUPDL�DFFHUWDWR�FKH�OD�VSHFLH�LQ�RJJHWWR�WUDQVLWD�H
VRVWD��DQFKH�VH�SHU�SHULRGL�SLXWWRVWR�EUHYL��LQ�TXHVW¤DUHD
D� VFRSR� WURILFR� �&DQHVH� HW� DO��� ������� 'XUDQWH� OH� RV�
VHUYD]LRQL�VL�q�DYXWR�PRGR�GL�RVVHUYDUH�DOFXQL�LQGLYLGXL
PHQWUH� VL� FLEDYDQR� SUHGDQGR� GHQVL� VFLDPL� GHJOL� HXID�
VLDFHL�0HJDQ\FWLSKDQHV�QRUYHJLFD�H�1\FWLSKDQHV�FRXFKL
FKH� UDSSUHVHQWDQR� OH� SUHGH� SL~� LPSRUWDQWL� SHU� %�
SK\VDOXV� QHO� EDFLQR� GHO� 0HGLWHUUDQHR� �*LXVWL� HW� DO��
������

/D� IRUPD]LRQH� GL� TXHVWL� VFLDPL� DYYLHQH� LQ� FRQ�
FRPLWDQ]D� FRQ� XQ� DXPHQWR� HVSRQHQ]LDOH� GHOOD� SUR�
GX]LRQH�SULPDULD� FKH�� VHFRQGR�QRL�� q� LQ� UHOD]LRQH� FRQ
O¤DXPHQWR� GHOOH� WHPSHUDWXUH� VXSHUILFLDOL�� 7DOH� DIIHUPD�
]LRQH�WURYD�FRQIHUPD�QHO�ODYRUR�GL�GLYHUVL�DXWRUL�WUD�FXL
5\WKHU���������/D�QRVWUD�LSRWHVL�KD�WURYDWR�FRQIHUPD�QHO
FRUVR� GHO� ����� TXDQGR�� D� GLIIHUHQ]D� GHO� WULHQQLR
SUHFHGHQWH�� OH� WHPSHUDWXUH� VXSHUILFLDOL� VRWWRFRVWD� VRQR
ULVXOWDWH� LQIHULRUL� GHWHUPLQDQGR� XQD� GLPLQX]LRQH� GHOOD
SURGX]LRQH� H� GL� FRQVHJXHQ]D� OD� SHUPDQHQ]D� LQ� DUHH
PROWR� SL~� GLVWDQWL� GDOOD� FRVWD� ODPSHGXVDQD� GHJOL� LQ�
GLYLGXL�GL�%��SK\VDOXV�ULVSHWWR�DJOL�DQQL�SUHFHGHQWL�FRPH
VL� RVVHUYD� QHOOD� ILJXUD� �� FKH� ULSRUWD� L� SXQWL� GL� DY�
YLVWDPHQWR��7DOL�DYYLVWDPHQWL�VRQR�VWDWL�HIIHWWXDWL�DG�XQD
GLVWDQ]D�PHGLD�GDOOD�FRVWD�GL�������1P�

$QDOL]]DQGR� OH� PDSSH� UHODWLYH� DJOL� DYYLVWDPHQWL� H
FRQIURQWDQGROH� FRQ� OH� FDUWLQH� GL� WHPSHUDWXUD� VXSHU�
ILFLDOH� UHODWLYH� DJOL� DQQL� SUHFHGHQWL� VL� QRWDQR� LQ� SURV�
VLPLWj�GHOO¤DUHD�GHOO¤DUFLSHODJR�GHOOH�3HODJLH�WHPSHUDWXUH
SHUFHWWLELOPHQWH� SL~� HOHYDWH� FDUDWWHUL]]DWH� GD� XQD
FRORUD]LRQH� JLDOOD� D� FXL� FRUULVSRQGH� XQD� FRQVHJXHQWH
GLVWULEX]LRQH�VSD]LDOH�GHJOL�LQGLYLGXL��/D�GLVWDQ]D�PHGLD
GDOOD�FRVWD�D�FXL�VRQR�VWDWL�HIIHWWXDWL�JOL�DYYLVWDPHQWL�QHO
SHULRGR�����������q�VWDWD�GL������1P�
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7DE�� ��� $YYLVWDPHQWL� GL� %DODHQRSWHUD� SK\VDOXV� QHO� SHULRGR� ����������� /H� FRRUGLQDWH� ULSRUWDWH� VL� ULIHULVFRQR
DOO£LQGLYLGXR�RFFXSDQWH�OD�SRVL]LRQH�PHGLDQD�DOO£LQWHUQR�GHO�JUXSSR�
7DE�� ���2SD]RYDQMD� EUD]GDVWHJD� NLWD�%DODHQRSWHUD� SK\VDOXV� Y� OHWLK� ����������� .RRUGLQDWH� R]QDàXMHMR� SR]LFLMR
RVHEND��NL�]DVHGD�RVUHGQMR�WRàNR�Y�VNXSLQL�

'DWD 2UD /DW���1� /RQJ���(� 1R��LQGLYLG����JUXSSR 'LVWDQ]D�GDOOD�FRVWD��1P�
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1HO� FRUVR� GHOOH� RVVHUYD]LRQL�� VL� q� DYXWR� PRGR� GL
UHJLVWUDUH�OD�SUHVHQ]D�GL�DOWUH�VSHFLH�LQ�FRPSDJQLD�GHOOH
EDOHQRWWHUH�� LQ� �� FDVL� q� VWDWD� RVVHUYDWD� OD� SUHVHQ]D� GL
7XUVLRSV�WUXQFDWXV��PHQWUH�LQ�XQ�FDVR�DEELDPR�RVVHUYDWR
DOFXQL�LQGLYLGXL�GL�6WHQHOOD�FRHUXOHRDOED�

&L� q� VHPEUDWR� LQWHUHVVDQWH� LQVHULUH� TXHVWR� GDWR
SRLFKp� OD� SUHVHQ]D� GL� 7�� WUXQFDWXV� �VSHFLH� VRVWDQ]LDO�
PHQWH�FRVWLHUD��q�GD�PHWWHUH� LQ� VWUHWWD� UHOD]LRQH�FRQ� OD
EUHYH� GLVWDQ]D� GDOOD� FRVWD� DOOD� TXDOH� WUDQVLWDYDQR� OH
EDOHQRWWHUH� LQ� TXHJOL� DQQL��2VVHUYDQGR� OH� FDUWLQH� GHJOL
VWHVVL� SHULRGL� VL� QRWD� OD� EUHYH� GLVWDQ]D� GDOOD� FRVWD� DOOD
TXDOH�q�DYYHQXWR�LO�WUDQVLWR��3HU�FLy�FKH�FRQFHUQH�O¤DOWUD
VSHFLH� �6�� FRHUXOHRDOED�� VL� q� DYXWR�PRGR� GL� RVVHUYDUOD
VROWDQWR� XQD� YROWD� QHO� FRUVR� GHJOL� DYYLVWDPHQWL� ����

TXDQGR�DOFXQL�LQGLYLGXL�WUDQVLWDYDQR�LQ�FRPSDJQLD�GHOOH
EDOHQRWWHUH� LQ� XQ� WUDWWR� GL� PDUH� D� HVW� GHOO¤LVROD� GRYH
VSHVVR�VL�RVVHUYDQR�TXHVWL�SLFFROL�GHOILQLGL�LQ�FRPSDJQLD
GL�7��WUXQFDWXV�H�GL�'HOSKLQXV�GHOSKLV�

/D� QHWWD� GLIIHUHQ]D� WUD� L� IRQGDOL� D� 6XG� �VRVWDQ]LDO�
PHQWH�VDEELRVL�H�FRQ�EDWLPHWULH�FKH�UDUDPHQWH�VXSHUDQR
L� ������PHWUL�� H� TXHOOL� D� 1RUG�� 1RUG�RYHVW� H� 1RUG�HVW
�IRQGDOL� URFFLRVL� FKH� VFHQGRQR� UDSLGDPHQWH�� GHOO¤LVROD
IDYRULVFRQR�OD�SUHVHQ]D�GL�DOFXQH�VSHFLH�SLXWWRVWR�FKH�GL
DOWUH�� OH�VSHFLH�QRUPDOPHQWH�FRVWLHUH�FRPH�7�� WUXQFDWXV
YHQJRQR� RVVHUYDWH� VRSUDWWXWWR� QHOOD� SDUWH� VXG�� PHQWUH
DOWUH�VSHFLH�WLSLFDPHQWH�SHODJLFKH�FRPH�6��FRHUXOHRDOED
HG�'�� GHOSKLV� VL� RVVHUYDQR� TXDVL� HVFOXVLYDPHQWH� QHJOL
DOWUL�YHUVDQWL�GHOO¤LVROD�

)LJ�����$YYLVWDPHQWL�GL�%DODHQRSWHUD�SK\VDOXV�QHO������
6O�� ��� 2SD]RYDQMD� EUD]GDVWHJD� NLWD� %DODHQRSWHUD� SK\�
VDOXV�Y�OHWX������

)LJ�� ��� 0HGLD� GHOOH� WHPSHUDWXUH� VXSHUILFLDOL� PHGLWHU�
UDQHH� QHOO£DSULOH� ����� �12$$� 6DWHOOLWH� ,QIRUPDWLRQ
6HUYLFH��
6O�� ��� 3RYSUHàQD� SRYUÉLQVND� WHPSHUDWXUD� 6UHGR]HP�
VNHJD�PRUMD�Y�DSULOX�������12$$�6DWHOOLWH�,QIRUPDWLRQ
6HUYLFH��
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)LJ�����$YYLVWDPHQWL�GL�%��SK\VDOXV�QHO������
6O�����2SD]RYDQMD�EUD]GDVWHJD�NLWD�Y�OHWX������

)LJ�� ��� 0HGLD� GHOOH� WHPSHUDWXUH� VXSHUILFLDOL� PHGLWHU�
UDQHH� QHO� IHEEUDLR� ����� �12$$� 6DWHOOLWH� ,QIRUPDWLRQ
6HUYLFH��
6O�� ��� 3RYSUHàQD� SRYUÉLQVND� WHPSHUDWXUD� 6UHGR]HP�
VNHJD� PRUMD� Y� IHEUXDUMX� ����� �12$$� 6DWHOOLWH� ,QIRU�
PDWLRQ�6HUYLFH��

)LJ�����$YYLVWDPHQWL�GL�%��SK\VDOXV�QHO������
6O�����2SD]RYDQMD�EUD]GDVWHJD�NLWD�Y�OHWX������

)LJ�� ��� 0HGLD� GHOOH� WHPSHUDWXUH� VXSHUILFLDOL� PHGLWHU�
UDQHH� QHO� PDU]R� ����� �12$$� 6DWHOOLWH� ,QIRUPDWLRQ
6HUYLFH��
6O�� ��� 3RYSUHàQD� SRYUÉLQVND� WHPSHUDWXUD� 6UHGR]HP�
VNHJD�PRUMD�Y�PDUFX�������12$$�6DWHOOLWH�,QIRUPDWLRQ
6HUYLFH��

)LJ�����$YYLVWDPHQWL�GL�%��SK\VDOXV�QHO������
6O�����2SD]RYDQMD�EUD]GDVWHJD�NLWD�Y�OHWX������

)LJ�� ��� 0HGLD� GHOOH� WHPSHUDWXUH� VXSHUILFLDOL� PHGLWHU�
UDQHH� QHO� PDU]R� ����� �12$$� 6DWHOOLWH� ,QIRUPDWLRQ
6HUYLFH��
6O�� ��� 3RYSUHàQD� SRYUÉLQVND� WHPSHUDWXUD� 6UHGR]HP�
VNHJD�PRUMD�Y�PDUFX�������12$$�6DWHOOLWH�,QIRUPDWLRQ
6HUYLFH��
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&21&/86,21,

/D� SUHVHQ]D� GHOOD� EDOHQRWWHUD� FRPXQH� QHOOH� DFTXH
FKH�FLUFRQGDQR�/DPSHGXVD�� LQ�SDUWLFRODUH� LQ� YLFLQDQ]D
GHOOD� FRVWD�� q� GD� ULWHQHUVL� VWDJLRQDOH�� 'DL� GDWL� UDFFROWL
QHJOL� DQQL� VLD� LQ� PDUH� VLD� DWWUDYHUVR� QRWL]LH� DFTXLVLWH
LQWHUYLVWDQGR� L� SHVFDWRUL� HG� LO� SHUVRQDOH� GHOOH� PRWR�
YHGHWWH� GL� &DSLWDQHULD� GL� 3RUWR� H� *XDUGLD� GL� )LQDQ]D
�FKH� SHU� QRUPDOH� DWWLYLWj� GL� FRQWUROOR� SDWWXJOLDQR
JLRUQDOPHQWH� O¤DUHD�� HPHUJH� FRPH� OD� VSHFLH� LQ� RJJHWWR
VLD� SUHVHQWH� TXDVL� HVFOXVLYDPHQWH� QHL�PHVL� SULPDYHULOL�
*Lj�GDOOH�VROH�LQWHUYLVWH�HUD�HPHUVR�FKH�OD�SUHVHQ]D�GL�%�
SK\VDOXV�QHOO¤DUHD�HUD�VRJJHWWD�D� IOXWWXD]LRQL� OHJDWH�DOOH
YDULD]LRQL�DQQXDOL�GHOOH�WHPSHUDWXUH�FKH�FRUULVSRQGRQR
DG�XQD�YDULD]LRQH�GHOOD�SURGX]LRQH�SULPDULD�

2VVHUYDQGR�OH�FDUWLQH�FRQ�JOL�DYYLVWDPHQWL�H�VRYUDS�
SRQHQGR�TXHVWH� DOOH�PDSSH�GL� WHPSHUDWXUD� VL� QRWD� WDOH
UHOD]LRQH�� ,Q� SDUWLFRODUH�� RVVHUYDQGR� O¤DQQR� ������ q
PROWR� HYLGHQWH� OD� EDVVD� WHPSHUDWXUD� GHOOH� DFTXH
QHOO¤DUHD� GHO� &DQDOH� GL� 6LFLOLD� D� FXL� FRUULVSRQGRQR�� DO
FRQWUDULR� GHJOL� DQQL� SUHFHGHQWL�� DYYLVWDPHQWL� GL� %�
SK\VDOXV�LQ�DUHH�PROWR�GLVWDQWL�GDOOD�FRVWD�ODPSHGXVDQD�
DG� XOWHULRUH� FRQIHUPD� FKH� OD� WHPSHUDWXUD� GHOOH� DFTXH
FRQGL]LRQD�QRWHYROPHQWH� LO�SDVVDJJLR�GL�TXHVWR�JUDQGH
PLVWLFHWH��&HORQD�	�&RPSDUHWWR��������

)LJ�� ��� %�� SK\VDOXV� GXUDQWH� O£DOLPHQWD]LRQH�� �)RWR�� $�
&HORQD�
6O�����%UD]GDVWL�NLW�PHG�KUDQMHQMHP���)RWR��$��&HORQD�

(¤� O¤DWWLYLWj� WURILFD� LO� PRWLYR� JUD]LH� DO� TXDOH
QHOO¤$UFLSHODJR� GHOOH� 3HODJLH� RJQL� DQQR� q� SRVVLELOH
RVVHUYDUH�LQ�SURVVLPLWj�GHOOH�FRVWH�GLYHUVL�JUXSSL�GL�ED�
OHQRWWHUD� �)LJ�� ���� 7DOH� ULVXOWDWR� HPHUJH� GDOOH� RVVHU�
YD]LRQL� HIIHWWXDWH� GDJOL� DXWRUL� H� GDOOH� GLFKLDUD]LRQL
ULODVFLDWH� GDL� SHVFDWRUL�� LQ� SDUWLFRODUH� TXHOOL� LPSHJQDWL
QHOOD� SHVFD� FRO� FLDQFLROR� D� SLFFROL� SHODJLFL�� FKH� RJQL
DQQR�QHL�PHVL�SULPDYHULOL� V¤LPEDWWRQR�QHOOH�EDOHQRWWHUH
FKH� VL� FLEDQR� LQ� VXSHUILFLH� QHOOH� ORUR� VWHVVH� DUHH� GL
SHVFD��*OL�HXIDVLDFHL� LQIDWWL� UDSSUHVHQWDQR�XQD�SULPDULD
IRQWH� GL� FLER�QRQ� VROR� SHU� L� JUDQGL�PLVWLFHWL�PD� DQFKH
SHU� L� SLFFROL� SHVFL� SHODJLFL�� LQ� SDUWLFRODUH� VJRPEUL
�6FRPEHU�MDSRQLFXV�H�6�� VFRPEUXV���DFFLXJKH� �(QJUDXOLV
HQFUDVLFROXV��� VDUGLQH� �&OXSHD� SLOFKDUGXV�� HG� DODFFLH
�6DUGLQHOOD�DXULWD��FKH� LQ�TXHO�SHULRGR� UDSSUHVHQWDQR� OH
VSHFLH�EHUVDJOLR�GHO�FLDQFLROR�H�FKH�VL�DFFXPXODQR�VRWWR
JOL� VFLDPL� HQWUDQGR� D� IDU� SDUWH� GHOOD� GLHWD� GL� GLYHUVH
VSHFLH� GL� SUHGDWRUL� WUD� FXL� L� PLVWLFHWL� �&HORQD� 	� &RP�
SDUHWWR��������

/D� EDOHQRWWHUD� FRPXQH� DSSDUH� LQ� ELEOLRJUDILD� FRPH
XQ� FHWDFHR� GDOOH� DELWXGLQL� WLSLFDPHQWH� SHODJLFKH
SUHVHQWH�LQ�DUHH�FRQ�SURIRQGLWj�FKH�LQ�PHGLD�VL�DJJLUDQR
LQWRUQR� DL� ����� P� �1RWDUEDUWROR� GL� 6FLDUD� 	� 'HPPD�
������� &RQVLGHUDQGR� OH� SURIRQGLWj� DWWRUQR� O¤DUFLSHODJR
GHOOH� 3HODJLH�� LQ� SDUWLFRODUH� QHOO¤DUHD� D� VXG� GL� /DPSH�
GXVD� �OD�QRVWUD�]RQD�GL� ULFHUFD��DSSDUH�HYLGHQWH� FKH� OH
DFTXH� QRQ� UDJJLXQJRQR� YDORUL� FRVu� HOHYDWL� PD� DO� FRQ�
WUDULR� OD� WLSRORJLD� GHL� IRQGDOL� q� FDUDWWHUL]]DWD� GD� EDWL�
PHWULH� FKH� UDUDPHQWH� VXSHUDQR� L� ���� P�� 3DUH� FKH� OD
VFHOWD� GHOO¤KDELWDW� QRQ� DYYHQJD� LQ� IXQ]LRQH� GHOOD
SURIRQGLWj� PD� VLD� OHJDWD� DOO¤DOLPHQWD]LRQH�� 7DOL� RVVHU�
YD]LRQL�WURYDQR�FRQIHUPD�QHL�ODYRUL�GL�DOFXQL�DXWRUL�FKH
KDQQR� HYLGHQ]LDWR�FRPH� WDOH� VFHOWD� QRQ� VLD� OHJDWD� DOOD
SURIRQGLWj� GHO� IRQGDOH� PD� DOOD� GHQVLWj� UDJJLXQWD� GDOOH
SULQFLSDOL� VSHFLH� SUHGD� H� GDOOH� FRQVHJXHQWL� FRQGL]LRQL
ILVLFKH�FKH�QH�GHWHUPLQDQR�O¤DFFXPXOR��&DUGLQDOL�HW�DO��
������

5,1*5$=,$0(17,

'HVLGHULDPR� ULQJUD]LDUH� L� FRPDQGL� HG� LO� SHUVRQDOH
GHOOD�&DSLWDQHULD�GL�3RUWR�H�GHOOD�*XDUGLD�GL�)LQDQ]D�GL
/DPSHGXVD�� OD� 'RWW�VVD� $ULDQQD� $]]HOOLQR�� 0DUFR� H
6WHIDQLD��L�SHVFDWRUL�GL�/DPSHGXVD�LQ�SDUWLFRODUH�L�IUDWHOOL
%LOOHFL� HG� LO� SHUVRQDOH� GHOO¤$03� �,VROH� 3HODJLH��� 8Q
ULQJUD]LDPHQWR� SDUWLFRODUH� YD� D� �'RQ�� 3LQR� %ULJQRQH�
HPEOHPDWLFD� ILJXUD� GL� /DPSHGXVD�� FKH� QHL�PRPHQWL� GL
VWDQFKH]]D�FL�WLUDYD�VX�FRQ�L�VXRL�ERPERORQL�DOOD�ULFRWWD
H�OH�VXH�SRHVLH�
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$QWRQLR�&(/21$
$TXDVWXGLR�5HVHDUFK�,QVWLWXWH��,�������0HVVLQD��9LD�7UDSDQL����,WDO\

(�PDLO��FHORQD�QHFWRQ#HPDLO�LW

*LRUJLD�&203$5(772
1HFWRQ�0DULQH�5HVHDUFK�6RFLHW\��,�������&DWDQLD��9LD�$��'H�*DVSHUL������,WDO\

329=(7(.

9�ßODQNX�VR�SUHGVWDYOMHQL�SRGDWNL�R�SRMDYOMDQMX�EUD]GDVWHJD�NLWD�Y�YRGDK�SUL�RWRNX�/DPSHGX]D��]EUDQL�PHG�OHWL
����� LQ� ������ WHU� SRYH]DYD� SRMDYOMDQMD� WH� YUVWH� ]� EDWLPHWULßQLPL� ]QDßLOQRVWPL� LQ� WHPSHUDWXUR� SRYUÈLQVNLK� YRG�
$QDOL]D�MH�SRND]DOD��GD�MH�SRMDYOMDQMH�EUD]GDVWHJD�NLWD�Y�QHNDWHULK�SUHGHOLK�REUDYQDYDQHJD�REPRßMD�Y�SRYH]DYL�V
SRYUÈLQVNR�WHPSHUDWXUR�YRGH��3RWUMHQD�MH�WXGL�GRPQHYD��GD�VH�YUVWD�SUHKUDQMXMH�Y�YRGDK�QD�MXÊQL�VWUDQL�RWRND�

.OMXÞQH�EHVHGH��%DODHQRSWHUD�SK\VDOXV��WHPSHUDWXUD��WURILáQRVW��/DPSHGX]D��6UHGR]HPOMH

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

&DQHVH�� 6��� $��&DUGLQDOL�� &��0�� )RUWXQD��0��*LXVWL�� *�
/DXULDQR�� (�� 6DOYDWL� 	� 6�� *UHFR� �������� 7KH� ILUVW
LGHQWLIHG�ZLQWHU� IHHGLQJ�JURXQG�RI� ILQ�ZKDOHV� �%DODHQR�
SWHUD� SK\VDOXV�� LQ� WKH�0HGLWHUUDQHDQ� 6HD�� -��0DU�� %LRO�
$VV��8��.�����������������
&DUGLQDOL��$���6��&DQHVH��&��0��)RUWXQD��0��*LXVWL�	�6�
*UHFR���������&RRSHUDWLYH�IHHGLQJ�LQ�0HGLWHUUDQHDQ�ILQ
ZKDOHV��%DODHQRSWHUD�SK\VDOXV�����WK�$QQXDO�&RQIHUHQFH
RI� WKH� (XURSHDQ�&HWDFHDQ�6RFLHW\��$SULO� ����� ������ /D
5RFKHOOH��)UDQFH��S�����
&HORQD�� $�� 	� *�� &RPSDUHWWR� �������� /D� SUHVHQ]D� GL
EDOHQRWWHUD� FRPXQH� �%DODHQRSWHUD� SK\VDOXV�� QHOO¤$UFL�
SHODJR�GHOOH�3HODJLH�LQ�UHOD]LRQH�DOOD�WHPSHUDWXUD�VXSHU�
ILFLDOH�GHOOH�DFTXH�����&RQYHJQR�1D]LRQDOH�VXL�&HWDFHL�H
VXOOH� 7DUWDUXJKH�� ������ 1RYHPEUH� ������ 6SHUORQJD�
,WDOLD��S�����
'L� 1DWDOH�� $�� 	� $�� 0DQJDQR� �������� 3UHVHQFH� DQG
GLVWULEXWLRQ�RI�%DODHQRSWHUD� SK\VDOXV� �/��� DQG�%DODHQR�

SWHUD� VSS�� LQ� WKH� &HQWUDO� 0HGLWHUUDQHDQ� 6HD�� 5DSS�
&RPP��LQW��0HU�0pGLW������������������
'L�1DWDOH��$��	�$��0DQJDQR���������/DUJH�ZKDOHV�LQ�WKH
&HQWUDO�0HGLWHUUDQHDQ�6HD�� VFKRROV� VL]H��5DSS��&RPP�
LQW��0HU�0pGLW������������������
*LXVWL��0��� &�� 0�� )RUWXQD�� 6�� &DQHVH�� $�� &DUGLQDOL�� (�
6DOYDWL�	�6��*UHFR� ��������3UHOLPLQDU\� VWXG\�RQ�ZLQWHU
SK\VLFDO�KDELWDW�RI�ILQ�ZKDOHV��%DODHQRSWHUD�SK\VDOXV��LQ
WKH� IHHGLQJ� JURXQG� RI� /DPSHGXVD� LVODQG�� ��WK� $QQXDO
&RQIHUHQFH�RI� WKH�(XURSHDQ�&HWDFHDQ�6RFLHW\��$SULO���
���������/D�5RFKHOOH��)UDQFH��S�����
1RWDUEDUWROR�'L�6FLDUD��*���0��=DQDUGHOOL��0��-DKRGD��6�
3DQLJDGD� 	� 6�� $LUROGL� �������� 7KH� ILQ� ZKDOH� %DODHQR�
SWHUD� SK\VDOXV� �/�� ������ LQ� WKH� 0HGLWHUUDQHDQ� 6HD�
0DPP��5HY������������������
1RWDUEDUWROR�GL�6FLDUD��*��	�0��'HPPD���������*XLGD
GHL�PDPPLIHUL�PDULQL�GHO�0HGLWHUUDQHR��)UDQFR�0X]]LR
HG���3DGRYD��������
5\WKHU�� -��+�� ��������3KRWRV\QWKHVLV� LQ� WKH� RFHDQ� DV� D
IXQFWLRQ�RI�OLJKW�LQWHQVLW\��/LPQRO��2FHDQRJU������������


