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/H�WHFQLFKH�DFXVWLFKH�DWWLYH��HVVHQGR�PHWRGL�QRQ�LQYDVLYL��UDSSUHVHQWDQR�XQ�YDOLGR�VWUXPHQWR��FRPSOHPHQWDUH�DL
FHQVLPHQWL� YLVLYL� ��YLVXDO� FHQVXV���� SHU� OR� VWXGLR� H� LO� PRQLWRUDJJLR� GHOOD� FRPSRQHQWH� LWWLFD� DOO¢LQWHUQR� GL� XQ¢DUHD
PDULQD�SURWHWWD��1HO�SHULRGR�FRPSUHVR� WUD�$SULOH�H�1RYHPEUH������� O¢XWLOL]]R�GL�XQ�HFKRVRXQGHU� VFLHQWLILFR� VSOLW�
EHDP� KD� SHUPHVVR� GL� RWWHQHUH� VWLPH� TXDQWLWDWLYH� GHOOD� GLVWULEX]LRQH� VSD]LDOH� GHL� SRSRODPHQWL� LWWLFL� GHOO¢$03� GL
0LUDPDUH� �*ROIR� GL� 7ULHVWH�� $OWR� $GULDWLFR�� H� GL� LQGLYLGXDUH� SRWHQ]LDOL� DUHH� GL� DJJUHJD]LRQH� LWWLFD�� /D� ]RQD� GHOOD
EDUULHUD��OD�]RQD�GHO�)$'��ILVK�DJJUHJDWLQJ�GHYLFH��H�OD�]RQD�DO�OLPLWH�VHWWHQWULRQDOH�GHOO¢$03�VL�FDUDWWHUL]]DQR�SHU�OD
IUHTXHQ]D�FRQ�FXL�VL�VRQR�ULOHYDWL�HOHYDWL�YDORUL�GL�GHQVLWi�LWWLFD�QHO�FRUVR�GHO�SHULRGR�GL�FDPSLRQDPHQWR��,�ULVXOWDWL
RWWHQXWL�GDO�SUHVHQWH�VWXGLR�FRVWLWXLVFRQR�XWLOL�LQIRUPD]LRQL�SHU�OD�JHVWLRQH�H�OD�YDOXWD]LRQH�GHOO¢HIILFDFLD�GL�JHVWLRQH
GHOOD�$03�

3DUROH�FKLDYH��$UHD�0DULQD�3URWHWWD�GL�0LUDPDUH��GHQVLWj�LWWLFD��HFKRVRXQGHU
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$FWLYH� K\GURDFRXVWLF� WHFKQLTXHV� DUH� QRQ�LQYDVLYH� PHWKRGV� IRU� WKH� VWXG\� DQG� PRQLWRULQJ� RI� ILVK� SRSXODWLRQV�
7KHVH� WHFKQLTXHV�DUH�ZHOO�DSSOLHG� LQ�PDULQH�SURWHFWHG�DUHDV�DQG�FDQ�EH�XVHG�DV�D�FRPSOHPHQWDU\� WHFKQLTXH� WR�D
YLVXDO�FHQVXV��$�VSOLW�EHDP�HFKRVRXQGHU�ZDV�HPSOR\HG�GXULQJ�WKH�SHULRG�IURP�$SULO�WR�1RYHPEHU�������WR�REWDLQ�D
TXDQWLWDWLYH�DVVHVVPHQW�RI� WKH�VSDWLDO�GLVWULEXWLRQ�RI� WKH� ILVK�SRSXODWLRQV� LQ� WKH�03$�RI�0LUDPDUH� �*XOI�RI�7ULHVWH�
QRUWKHUQ�$GULDWLF�6HD��DQG�WR�LGHQWLI\�SRWHQWLDO�ILVK�DJJUHJDWLQJ�DUHDV��+LJK�YDOXHV�RI�ILVK�GHQVLW\�ZHUH�UHFRUGHG�ZLWK
KLJKHU�IUHTXHQF\�LQ�WKH�UHHI�]RQH��LQ�WKH�)$'�]RQH�DQG�LQ�WKH�QRUWK�OLPLW�FRUH�]RQH�WKURXJKRXW�WKH�VXUYH\�SHULRG�
7KH� UHVXOWV�REWDLQHG� IURP� WKH�FXUUHQW� VWXG\�SURYLGH�XVHIXO� LQIRUPDWLRQ� IRU� WKH�PDQDJHPHQW�DQG�HYDOXDWLRQ�RI� WKH
PDQDJHPHQW�HIIHFWLYHQHVV�RI�WKH�03$�

.H\�ZRUGV��0DULQH�3URWHFWHG�$UHD�RI�0LUDPDUH��ILVK�GHQVLW\��HFKRVRXQGHU
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/D�TXDQWLILFD]LRQH�GHOOD�FRPSRQHQWH�LWWLFD�H�GHOOD�VXD
GLVWULEX]LRQH�QHOOR� VSD]LR�H�QHO� WHPSR� q� HVVHQ]LDOH�SHU
YDOXWDUH� O¤HIILFDFLD� GHOO¤D]LRQH� GL� SURWH]LRQH� GL� XQ¤DUHD
PDULQD� SURWHWWD� �3RPHUR\� HW� DO��� ������� &Ly� SHUPHWWH
LQROWUH� DOO¤HQWH� JHVWRUH� GL� SLDQLILFDUH� D]LRQL� H� VWUDWHJLH
JHVWLRQDOL�GHOOH�ULVRUVH�LWWLFKH�HQWUR�H�IXRUL�L�FRQILQL�GHOOD
]RQD� VRWWR� WXWHOD�� /¤� $UHD� 0DULQD� 3URWHWWD� �$03�� GL
0LUDPDUH��*ROIR�GL�7ULHVWH��$OWR�$GULDWLFR��UDFFKLXGH�XQ
DPELHQWH� XQLFR� SHU� OD� VWUXWWXUD� JHRPRUIRORJLFD� H� OD
SRVL]LRQH�JHRJUDILFD�H�UDSSUHVHQWD�XQ�VLWR�IRQGDPHQWDOH
SHU� O¤HOHYDWD� GHQVLWj� H� ELRGLYHUVLWj� GL� VSHFLH� LWWLFKH
�&RVWDQWLQL� HW� DO��� ������� 'D� GLYHUVL� DQQL� OD� FRPXQLWj
LWWLFD� GHOOD� $03� GL�0LUDPDUH� YLHQH�PRQLWRUDWD� WUDPLWH
FHQVLPHQWL�YLVXDOL���YLVXDO�FHQVXV����WHFQLFD�QRQ�LQYDVLYD
GL�PRQLWRUDJJLR� �$$�99��� ������ FKH� YLHQH� DSSOLFDWD� LQ
WXWWH� OH�DUHH�PDULQH�SURWHWWH� LWDOLDQH� �9DFFKL�	�/D�0HVD�
�������)DWWRUL�DPELHQWDOL� �VFDUVD� YLVLELOLWj��EDVVD� WHPSH�
UDWXUD��FDWWLYH�FRQGL]LRQL�PHWHRURORJLFKH��H� IDWWRUL� OHJDWL
DOOD� VRJJHWWLYLWj� GHOOH� RVVHUYD]LRQL� FRVWLWXLVFRQR�� SHUy�
LPSRUWDQWL� OLPLWL� D� WDOH� PHWRGRORJLD�� /¤XWLOL]]R� GL� WHF�
QLFKH� DFXVWLFKH� DWWLYH� QRQ� VROR� SHUPHWWH� GL� RSHUDUH
DQFKH� TXDQGR� OH� FRQGL]LRQL� PHWHR�PDULQH� QRQ� VRQR
RWWLPDOL� SHU� VYROJHUH� LO� �YLVXDO� FHQVXV��� PD� FRQVHQWH
DQFKH�GL�DXPHQWDUH�O¤HVWHQVLRQH�GHOOD�]RQD�PRQLWRUDWD�

/D�PLVXUD� GHOO¤DEERQGDQ]D� GHL� SRSRODPHQWL� LWWLFL� q
SUREDELOPHQWH� OD� SL~� LPSRUWDQWH� DSSOLFD]LRQH� GHOOH
WHFQLFKH� DFXVWLFKH� QHOOD� ULFHUFD� VFLHQWLILFD� QHO� VHWWRUH
LWWLFR� �0DF/HQQDQ�� ������� 6WLPH� TXDQWLWDWLYH� SRVVRQR
HVVHUH�ULFDYDWH�PHGLDQWH��HFKR�LQWHJUDWLRQ���WHFQLFD�FKH
VL�EDVD�VXOOD�VWLPD�GHOO¤HQHUJLD�ULIOHVVD�GD�XQ�GHWHUPLQDWR
YROXPH� G¤DFTXD� H� FKH� YLHQH� FRPXQHPHQWH� XWLOL]]DWD
SHU� OD� YDOXWD]LRQH� GL� VWRFN� LWWLFL� G¤LPSRUWDQ]D� FRP�
PHUFLDOH��0LVXQG���������/H�PHWRGRORJLH�DFXVWLFKH� IRU�
QLVFRQR�VWLPH�GL�DEERQGDQ]D�LQGLSHQGHQWL�GDOOH�DWWLYLWj
GL� SHVFD� H� SHUWDQWR� SRVVRQR� HVVHUH� DSSOLFDWH� LQ� DUHH
PDULQH� SURWHWWH� LQ� VRVWLWX]LRQH� GHL� FRPXQL� PHWRGL� GL
FDPSLRQDPHQWR�FKH�QHFHVVLWDQR�GL�FDWWXUDUH�XQD�SDUWH�R
O¤LQWHUR�FDPSLRQH�VWXGLDWR��6LD�HFKRVRXQGHU�RSHUDQWL�GD
EDUFD� FKH� WUDVGXWWRUL� VWD]LRQDUL� VL� VRQR� ULYHODWL� XWLOL
VWUXPHQWL� SHU� OD� TXDQWLILFD]LRQH� H� OD� YDOXWD]LRQH� GHOOD
GLVWULEX]LRQH�VSD]LDOH�H�GHO�FRPSRUWDPHQWR�GHL�SRSROD�
PHQWL�LWWLFL�LQ�VWUXWWXUH�DUWLILFLDOL�TXDOL�SLDWWDIRUPH�SHWUR�
OLIHUH��6WDQOH\�	�:LOVRQ��������6WDQOH\�	�:LOVRQ�������
6ROGDO�HW�DO���������R�EDUULHUH��7KRUQH�HW�DO���������)DEL
	�6DOD��������6DOD�HW�DO���������

/R� VFRSR� GHO� SUHVHQWH� VWXGLR� q� VWDWR� TXHOOR� GL
YDOXWDUH� OD� GLVWULEX]LRQH� VSD]LDOH� GHOOD� FRPSRQHQWH� LW�
WLFD�GHOO¤$UHD�0DULQD�LQ�GLYHUVL�SHULRGL�GHOO¤DQQR�PHGL�
DQWH�WHFQLFKH�DFXVWLFKH�DWWLYH�QRQ�VWD]LRQDULH��DO�ILQH�GL
RWWHQHUH�LQIRUPD]LRQL�XWLOL�DOOD�SLDQLILFD]LRQH�GL�D]LRQL�H
VWUDWHJLH�GL�JHVWLRQH�GHOOH�ULVRUVH�LWWLFKH�GD�SDUWH�GHOO¤HQ�
WH� JHVWRUH�� /¤RELHWWLYR� SULQFLSDOH� q� VWDWR� TXHOOR� GL�PHW�
WHUH�LQ�HYLGHQ]D�SRWHQ]LDOL�DUHH�GL�HOHYDWD�DJJUHJD]LRQH
LWWLFD��FKH�SRWUDQQR�HVVHUH�WXWHODWH�LQ�PRGR�SDUWLFRODUH�

0$7(5,$/,�(�0(72',

$UHD�GL�VWXGLR

/¤$UHD�0DULQD�3URWHWWD�GL�0LUDPDUH��*ROIR�GL�7ULHVWH�
$OWR�$GULDWLFR��q�VLWXDWD�D���NP�GL�GLVWDQ]D�GDOOD�FLWWj�GL
7ULHVWH��LQ�GLUH]LRQH�1RUG�2YHVW�HG�q�JHVWLWD�GDO�:�:�)�
�� ,WDOLD� D� SDUWLUH� GDO� ������ DQQR� GL� IRQGD]LRQH�� (VVD
FRPSUHQGH�XQ�WUDWWR�GL�FRVWD�GL�FLUFD������P�H�VL�HVWHQGH
DO� ODUJR�SHU�FLUFD�����P��FRSUHQGR�XQD�VXSHUILFLH� WRWDOH
GL�����HWWDUL�GL�PDUH��/¤DUHD�PDULQD�SURWHWWD�q� VXGGLYLVD
LQ� GXH� ]RQH�� OD� ]RQD� D� SURWH]LRQH� LQWHJUDOH� �FRUH��� FKH
FRSUH����HWWDUL�H�KD�XQD�PDVVLPD�SURIRQGLWj�GL����P��H�OD
]RQD� D� SURWH]LRQH� SDU]LDOH� �EXIIHU��� FKH� LQYHFH� FRSUH� L
UHVWDQWL����HWWDUL�H�KD�XQD�PDVVLPD�SURIRQGLWj�GL�FLUFD���
P�� 1HOOD� ]RQD� D� SURWH]LRQH� LQWHJUDOH� YLJH� XQD� VWUHWWD
UHJRODPHQWD]LRQH� FKH� YLHWD� LO� SUHOLHYR� GL� RUJDQLVPL
YLYHQWL�H�GL�IRUPD]LRQL�URFFLRVH�H�VDEELRVH��LPSHGLVFH�OD
QDYLJD]LRQH� H� QRQ� FRQVHQWH� DOFXQD� DWWLYLWj� FKH� SRVVD
HVVHUH� FRQWUDULD� DOOH� ILQDOLWj� GL� WXWHOD� H� FRQVHUYD]LRQH
GHOO¤DUHD��6RQR�SRVVLELOL�VROR�DWWLYLWj�GL�ULFHUFD�VFLHQWLILFD
H� PRQLWRUDJJLR�� ROWUH� DG� DOFXQH� DWWLYLWj� GL� IUXL]LRQH
UHJRODPHQWDWH�GDOO¤(QWH�*HVWRUH��1HOOD�]RQD�D�SURWH]LRQH
SDU]LDOH�� LVWLWXLWD� QHO� ����� FRQ� RUGLQDQ]D� GHOOD�&DSLWD�
QHULD� GL� 3RUWR� GL� 7ULHVWH�� VRQR� YLHWDWL� O¤DQFRUDJJLR� H� OD
SHVFD� VRWWR� TXDOVLDVL� IRUPD�� FRQ� O¤HVFOXVLRQH� GL� TXHOOD
VSRUWLYD�HVHUFLWDWD�GD� WHUUD��/D�SRVL]LRQH�JHRJUDILFD�H� OD
VWUXWWXUD� JHRPRUIRORJLFD� FKH� TXHVW¤DUHD� SUHVHQWD� QH
IDQQR�XQ�DPELHQWH�XQLFR�H� UDSSUHVHQWDWLYR�GHO�*ROIR�GL
7ULHVWH�� /D� YDULHWj� GHL� VXEVWUDWL� �URFFLRVL�� VDEELRVL� H
SHOLWLFL���7HPSHVWD�HW�DO����������OH�HVFXUVLRQL�GL�PDUHD�H
OH� YDULD]LRQL� WHUPRDOLQH� DQQXH�� LQ� JUDQ� SDUWH� FDXVDWH
GDOOD�ERUD� H�GDOOH�SLHQH�GHL� ILXPL� ,VRQ]R� H�7LPDYR�� LQ�
IOXHQ]DQR�OH�FRPXQLWj�GL�RUJDQLVPL�SUHVHQWL�QHOOD�$03�

$OO¤LQWHUQR�GHOOD�]RQD�D�SURWH]LRQH�LQWHJUDOH�q�VLWXDWD
XQD�EDUULHUD�DUWLILFLDOH�OD�FXL�SRVD�LQ�RSHUD�ULVDOH�DO������
6X�XQ� IRQGDOH� IDQJRVR�GL�������P��D�FLUFD�����P�GDOOR
VSLJROR�GHO�FDVWHOOR�GL�0LUDPDUH��q� VWDWR�SRVL]LRQDWR�XQ
WXPXOR�GL�JURVVL�WXEL�GL�FHPHQWR�GHO�YHFFKLR�DFTXHGRWWR
GL� 7ULHVWH�� GHO� GLDPHWUR� GL� ���� P�� GLVSRVWL� LQ� PRGR
LUUHJRODUH��/D�EDUULHUD�KD�OXQJKH]]D����P��ODUJKH]]D���P
H� DOWH]]D� �� PHWUL� QHO� SXQWR� SL~� DOWR�� /D� VXD� VWUXWWXUD
GLVRUGLQDWD� KD� SHUPHVVR� GL� FUHDUH� GLYHUVH� VLWXD]LRQL
IDYRUHYROL� DOO¤DWWHFFKLPHQWR�GL� VSHFLH� VHVVLOL�� QRQFKp� GL
IXQJHUH� GD� ULSDUR� SHU� EDQFKL� GL� GLYHUVH� VSHFLH� LWWLFKH
�2GRULFR�	�&LULDFR���������6HPSUH�DOO¤LQWHUQR�GHOOD�]RQD
D�SURWH]LRQH�LQWHJUDOH��D�XQD�GLVWDQ]D�GL�FLUFD����P�GDOOD
FRVWD� H� SURIRQGLWj� ��� P�� VL� WURYD� XQ� )$'� �)LVK� $J�
JUHJDWLQJ�'HYLFH���7DOH�VWUXWWXUD��PHVVD�LQ�SRVD�QHO������
q� XQD� 6WUXWWXUD� $UWLILFLDOH� /HJJHUD� �6$/�� FRQ� IXQ]LRQH
DJJUHJDQWH�� FRVWLWXLWD� GD� WXEL� FRUUXJDWL� GL� SROLHWLOHQH
GLVSRVWL� LQ�PRGR� WDOH� GD� IRUPDUH� XQD� VIHUD� GL� �� P� GL
GLDPHWUR�� FDUDWWHUL]]DWD� GD� XQ� DVVH� FHQWUDOH� H� �� PHUL�
GLDQL�� $WWXDOPHQWH�� D� GLVWDQ]D� GL� DQQL� GDOOD� SRVD� LQ
RSHUD��LO�6$/�VL�WURYD�SRVDWR�DO�IRQGR��HVVHQGR�FROODVVDWR
D�FDXVD�GHO�SHVR�GHOOH�LQFURVWD]LRQL��2GRULFR��������
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)LJ�� ��� $UHD� 0DULQD� 3URWHWWD� GL� 0LUDPDUH� H� GLVHJQR
VSHULPHQWDOH�GL�FDPSLRQDPHQWR�
6O�����2EPRàMH�1DUDYQHJD�PRUVNHJD�UH]HUYDWD�0LUDPD�
UH�LQ�QDàUW�Y]RUàHQMD�

&DPSLRQDPHQWL�DFXVWLFL

,� FDPSLRQDPHQWL� DFXVWLFL� VRQR� VWDWL� HVHJXLWL� PHGL�
DQWH� XQ� HFKRVRXQGHU� %LRVRQLFV�'7�;� ����� 7UDQVGXFHU
���� N+]� 6SOLW�EHDP�� /D� UDFFROWD� GHOOH� FRRUGLQDWH� JHR�
JUDILFKH� GD� DVVRFLDUVL� DL� GDWL� ELRDFXVWLFL� q� DYYHQXWD
JUD]LH�D�XQ�*36�7ULPEOH�7'&���,�GDWL�DFXVWLFL�VRQR�VWDWL
UDFFROWL� OXQJR� �� WUDQVHWWL� SDUDOOHOL� HTXLVSD]LDWL� �)LJ�� ���
FLDVFXQR�GHL�TXDOL�q� VWDWR�GLYLVR� LQ� XQLWj� HOHPHQWDUL� GL
FDPSLRQDPHQWR� �('68���HOHPHQWDU\�GLVWDQFH� VDPSOLQJ
XQLW�� GL� OXQJKH]]D� SDUL� D� FLUFD� ��� P�� 8Q¤XQLWj� HOH�
PHQWDUH� GL� FDPSLRQDPHQWR� q� OD� OXQJKH]]D� GHOOD� URWWD
HQWUR�FXL� OH�PLVXUH�DFXVWLFKH�VRQR�PHGLDWH�SHU�GDUH�XQ
XQLFR� YDORUH� FKH� VL� FRQVLGHUD� UDSSUHVHQWDWLYR� GHOOD
GHQVLWj� LWWLFD� DO� FHQWUR� GHOOD� ('68� �0DF/HQQDQ� 	
6LPPRQGV��������� ,�GDWL�DFXVWLFL� VRQR�VWDWL� UDFFROWL�FRQ
FDGHQ]D� FLUFD� PHQVLOH� LQ� XQ� SHULRGR� FRPSUHVR� WUD
$SULOH� H� 1RYHPEUH� ����� H� SUHFLVDPHQWH� QHL� JLRUQL
������� ������� ������� ������ ������� ������ ������� ������� H
������� SHU� XQ� WRWDOH� GL� �� XVFLWH� SHU� RJQL� WUDQVHWWR
DFXVWLFR�� ,� FDPSLRQDPHQWL� VRQR� VWDWL� HIIHWWXDWL� LQ� XQ
LQWHUYDOOR� FRPSUHVR� IUD� OH� ����� DP� H� OH� ������ DP�� /D
UDFFROWD� GHL� GDWL� DFXVWLFL� q� VWDWD� HIIHWWXDWD� PHGLDQWH
O¤XWLOL]]R� GHO� VRIWZDUH� GL� DFTXLVL]LRQH� %LRVRQLFV� 9LVXDO
$FTXLVLWLRQ�������,�SDUDPHWUL�XWLOL]]DWL�GXUDQWH�L�FDPSLR�
QDPHQWL� VRQR� VWDWL�� �SXOVH�ZLGWK�� �GXUDWD� GHOO¤LPSXOVR��
���� PV�� IUHTXHQ]D� GL� HPLVVLRQH�� ���� N+]�� �SXOVH� SHU
VHFRQG�� �QXPHUR�GL� LPSXOVL�HPHVVL� DO� VHFRQGR��� �� SSV�
�GDWD�WKUHVKROG���YDORUH�VRJOLD�������G%��7XWWL�L�VHJQDOL�DO
GL� VRSUD� GL� TXHVWD� VRJOLD� ULFHYXWL� GDO� WUDVGXWWRUH� VRQR
VWDWL� UHJLVWUDWL�� /D� YHORFLWj� GL� FURFLHUD� GXUDQWH� L� FDP�
SLRQDPHQWL� q� VWDWD� GL� ���� QRGL�� 'XUDQWH� L� FDPSLR�
QDPHQWL� DFXVWLFL� XQD� EDVVD� YHORFLWj� GL� FURFLHUD� q� LP�
SRUWDQWH� SHU� PLQLPL]]DUH� SRVVLELOL� HUURUL� VLVWHPDWLFL
QHOOH� VWLPH� TXDQWLWDWLYH� FKH� SRVVRQR� GHULYDUH� GDOOD

SUHVHQ]D�GL�EROOH�G¤DULD�QHJOL�VWUDWL�G¤DFTXD�VXSHUILFLDOL�H
GDO�PRYLPHQWR�GHO�WUDVGXWWRUH�

$QDOLVL�GHL�GDWL

3HU� O¤DQDOLVL� GHL� GDWL� q� VWDWR� XWLOL]]DWR� LO� VRIWZDUH� GL
DQDOLVL� %LRVRQLFV� 9LVXDO� $QDO\]HU� YHUVLRQH� �����
/¤HODERUD]LRQH�GHL�GDWL�DFXVWLFL�q�VWDWD�GLYLVD� LQ�GLYHUVH
IDVL������OD�YLVXDOL]]D]LRQH�GHL�GDWL�DFXVWLFL�H�RSHUD]LRQL
SUHOLPLQDUL�DOO¤DQDOLVL������O¤�DQDOLVL�GHOOD��WDUJHW�VWUHQJWK��
���� LO� FDOFROR� GHOOD� VH]LRQH� WUDVYHUVDOH� DFXVWLFD� PHGLD�
����O¤HFKR�LQWHJUDWLRQ�H�LO�FDOFROR�GHOOH�GHQVLWj�LWWLFKH�

,Q� XQD� SULPD� IDVH�� L� GDWL� DFXVWLFL� VRQR� VWDWL� UDSSUH�
VHQWDWL�LQ�HFRJUDPPL�GRSR�DYHU�LQVHULWR�FRPH�LQSXW�QHO
SURJUDPPD�GL� DQDOLVL� LO� FRHIILFLHQWH� GL� FDOLEUD]LRQH�� UL�
FDYDWR� VHFRQGR� L� PHWRGL� GHVFULWWL� GDL� SURWRFROOL� GHOOD
GLWWD�FRVWUXWWULFH��$$�99����������XQ�YDORUH�VRJOLD�SDUL�D
����G%��H�L�YDORUL�GL�WHPSHUDWXUD�H�VDOLQLWj�GHOOD�FRORQQD
G
DFTXD� ULOHYDWL� SULPD� GL� RJQL� FDPSLRQDPHQWR� JUD]LH
DOOD�VRQGD�PXOWLSDUDPHWULFD�,GURQDXW�PRG�������,�YDORUL
DFTXLVLWL�GDOOD� VRQGD�RJQL�����P�GL�SURIRQGLWj�D�SDUWLUH
GD������P�DO�GL�VRWWR�GHOOD�VXSHUILFLH�VRQR�VWDWL�PHGLDWL
SHU�O
LQWHUD�FRORQQD�G
DFTXD��6RQR�VWDWL�HVFOXVL�GDOO¤DQD�
OLVL�OR�VWUDWR�GHOOD�FRORQQD�G¤DFTXD�VXELWR�DO�GL�VRSUD�GHO
IRQGDOH��]RQD�LQ�FXL� OR�VWUXPHQWR�DFXVWLFR�QRQ�ULHVFH�D
GLVFULPLQDUH� JOL� RJJHWWL� VRQLILFDWL� �0DF/HQQDQ� 	� 6LP�
PRQGV�� ������� H� OR� VWUDWR� G¤DFTXD� VXSHUILFLDOH�� FDUDW�
WHUL]]DWR�GDOOD�SUHVHQ]D�GL�EROOH�G¤DULD�FDXVDWH�GDO�PRYL�
PHQWR� GHOO¤LPEDUFD]LRQH� H� GD� IDWWRUL� PHWHR�PDULQL�
/¤DPSLH]]D�GL�WDOL�VWUDWL�q�VWDWD�ULVSHWWLYDPHQWH�GL���FP�H
����FP�

3HU� SRWHU� FRQYHUWLUH� O¤HQHUJLD� DFXVWLFD� ULIOHVVD� LQ
GHQVLWj� �QXPHUR� GL� SHVFL� SHU� P�� R� P��� q� QHFHVVDULR
VWLPDUH� OD� VH]LRQH� WUDVYHUVDOH� DFXVWLFD� �1�� GHOOH� VSHFLH
RJJHWWR� GL� VWXGLR�� /D� VH]LRQH� WUDVYHUVDOH� DFXVWLFD� H� OD
WDUJHW�VWUHQJWK��76��VRQR�YLH�DOWHUQDWLYH�SHU�GHVFULYHUH�OD
FDSDFLWj� GL� XQ� EHUVDJOLR� GL� ULIOHWWHUH� O¤HQHUJLD� DFXVWLFD
PD�1�q�XQD�PLVXUD� OLQHDUH�HVSUHVVD� LQ�P���PHQWUH�76�q
XQD� PLVXUD� ORJDULWPLFD� HVSUHVVD� LQ� G%� �0DF/HQQDQ� 	
6LPPRQGV�� ������� 1HO� SUHVHQWH� VWXGLR� L� YDORUL� GL� 76
VRQR�VWDWL�ULFDYDWL�PHGLDQWH�PLVXUH�LQ�VLWX��GDWD�O¤LPSRV�
VLELOLWj�GL�HIIHWWXDUH�GHOOH�SHVFDWH�H�PDQFDQGR�VWXGL�SUH�
JUHVVL�VXOOH�SURSULHWj�GL� ULIOHVVLRQH�DFXVWLFD�GHOOH� VSHFLH
LWWLFKH� GHOOD� $03� GL� 0LUDPDUH�� 3HU� O¤DQDOLVL� GHOOD� 76
VRQR� VWDWH� XWLOL]]DWH� WXWWH� OH� UHJLVWUD]LRQL� HIIHWWXDWH� QHO
FRUVR� GHL� FDPSLRQDPHQWL�� 2JQL� UHJLVWUD]LRQH� q� VWDWD
DQDOL]]DWD�FRQ�DSSRVLWL�DOJRULWPL�GHO� VRIWZDUH�GL�DQDOLVL
DOOD�ULFHUFD�GL�WDUJHW�VLQJROL���VLQJOH�WDUJHW�DQDO\VLV����FLRq
GHL�SHVFL�VXIILFLHQWHPHQWH�ORQWDQL�XQR�GDOO¤DOWUR��FRVu�GD
HVVHUH�ULVROYLELOL�DFXVWLFDPHQWH�

$�TXHVWR�SXQWR��LQ�EDVH�D�WXWWL�L�YDORUL�GL�76�RWWHQXWL
GDOOD� �VLQJOH� WDUJHW� DQDO\VLV��� VL� q� FDOFRODWR� XQ� YDORUH
PHGLR� GHOOD� VH]LRQH� WUDVYHUVDOH� DFXVWLFD�� 3HU� RWWHQHUH
GHOOH� VWLPH�FRQIURQWDELOL� QHO� WHPSR�H�QHOOR� VSD]LR�� VL� q
XWLOL]]DWR� OR� VWHVVR� YDORUH� GL� 1� SHU� FRQYHUWLUH� O¤HQHUJLD
DFXVWLFD�RWWHQXWD�FRQ�LO�SURFHVVR�GL�HFKR�LQWHJUDWLRQ��3HU
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RJQL� WDUJHW� VLQJROR� LO� YDORUH� LQ� G%� GL� WDUJHW� VWUHQJWK� q
VWDWR�FRQYHUWLWR�LQ�P��VHFRQGR�OD�IRUPXOD�

1EV� ���
76���

4XLQGL�� FDOFRODQGR� OD� PHGLD� DULWPHWLFD� GHL� QXRYL
YDORUL�� VL� q� RWWHQXWD� XQD� VH]LRQH� WUDVYHUVDOH� DFXVWLFD
PHGLD� SDUL� D�� ������×����� P��� 7DOH� YDORUH� q� VWDWR
LQVHULWR�QHO�VRIWZDUH�GL�DQDOLVL�SHU�FRQYHUWLUH� L�YDORUL�GL
HQHUJLD�RWWHQXWL�PHGLDQWH�LO�SURFHVVR�GL�HFKR�LQWHJUDWLRQ
LQ� GHQVLWj� LWWLFKH�� /D� WHFQLFD� GHOO¤HFKR� LQWHJUDWLRQ� SHU�
PHWWH�GL�FDOFRODUH� O¤HQHUJLD�SURYHQLHQWH�GD�XQ�GHWHUPL�
QDWR� YROXPH� G¤DFTXD�� ,O� WUDVGXWWRUH� FRQYHUWH� OH� RQGH
DFXVWLFKH�ULFHYXWH�LQ�HQHUJLD�HOHWWULFD��,O�YROWDJJLR�JHQH�
UDWR� q� WUDVIRUPDWR� GDOOD� IRUPD� DQDORJLFD� D� TXHOOD� GL�
JLWDOH�� RJQL� LPSXOVR� HPHVVR� ��SLQJ��� ULVXOWD� TXLQGL� GH�
VFULWWR� GD� XQD� VHULH� GLVFUHWD� GL� YDORUL�� FKLDPDWL
�VDPSOHV��� 1HOO¤HFKR� LQWHJUDWLRQ� RJQL� VDPSOH� VXSHULRUH
DG� XQD� GHWHUPLQDWD� VRJOLD� YLHQH� HOHYDWR� DO� TXDGUDWR� H
VRPPDWR� DL� SUHFHGHQWL�� /D� VRPPD� GHL� TXDGUDWL� GHL
VDPSOHV� YLHQH� TXLQGL� GLYLVD� SHU� LO� QXPHUR� WRWDOH� GHL
VDPSOHV�PLVXUDWL�H�PROWLSOLFDWD�SHU�SDUDPHWUL�DPELHQWDOL
H� GL� FDOLEUD]LRQH� SHU� GDUH� OD� �YROXPH� EDFNVFDWWHULQJ
VWUHQJWK�� �6Y��� FKH� q� XQD� PLVXUD� GHOO¤HQHUJLD� PHGLD
ULIOHVVD� GDO� YROXPH� G¤DFTXD� FRQVLGHUDWR�� *OL� DOJRULWPL
XVDWL�GDO�9LVXDO�$QDO\]HU�QHOO¤HFKR�LQWHJUDWLRQ�FDOFRODQR
6Y�LQ�WHUPLQL�GL�G%�FRPH�

6Y� ����ORJ�>!F¬���3�����VDPSOHV�

GRYH�3�VRQR�L�YDORUL�GL�LQWHQVLWj�GHL�VDPSOHV��FRUUHWWL
VHFRQGR� OD� IXQ]LRQH� ��� ORJ� 5� 79*� HG� HOHYDWL� DO� TXD�
GUDWR�� H�!F� q� OD� �V\VWHP� VFDOLQJ� FRQVWDQW��� XQD� FRVWDQWH
FKH� GLSHQGH� GD� IDWWRUL� DPELHQWDOL� H� GL� FDOLEUD]LRQH
�$$�99����������1HOO¤DQDOLVL�GHJOL�HFRJUDPPL�GHO�SUHVHQWH
VWXGLR�� LO�VRIWZDUH�q�VWDWR�LPSRVWDWR�LQ�PRGR�WDOH�GD�DYHUH
XQ�YDORUH�GL�6Y�SHU�RJQL�XQLWj�HOHPHQWDUH��O¤HQHUJLD�DFXVWLFD�
FLRq��q� VWDWD�PHGLDWD� VX�GLVWDQ]H�SDUL�DOOD� OXQJKH]]D�GHOOD
('68� �FLUFD� ��� P�� SHU� GDUH� XQ� YDORUH� XQLFR�� 0HGLDQWH

VSHFLILFL�DOJRULWPL�GHO� VRIWZDUH�GL�DQDOLVL�� L�YDORUL� LQ�G%
GL�YROXPH�EDFNVFDWWHULQJ�VWUHQJWK�VRQR�VWDWL�FRQYHUWLWL�LQ
GHQVLWj� GL� SHVFL� SHU� P�� �)38$� �� ILVK� SHU� XQLW� DUHD�
XWLOL]]DQGR� LO� YDORUH� GL� VH]LRQH� WUDVYHUVDOH� DFXVWLFD
PHGLD�SUHFHGHQWHPHQWH� VWLPDWD�SDUL�D�������×�����P��
(¤� LPSRUWDQWH� QRWDUH� FKH� TXHVWR� YDORUH� q� XQD� PHGLD
FDOFRODWD�VX�SHVFL�GL�VSHFLH�GLYHUVH�H�GLPHQVLRQL�GLYHUVH
H� SHU� WDOH� UDJLRQH� OH� VWLPH� GL� GHQVLWj� GHYRQR� HVVHUH
FRQVLGHUDWH� FRPH� LQGLFL� UHODWLYL� H� QRQ� FRPH� PLVXUH
DVVROXWH�

,�GDWL�GL�RJQL�FDPSLRQDPHQWR� VRQR� VWDWL� ULDVVXQWL� LQ
WDEHOOH�FRQWHQHQWL� SHU� RJQL� XQLWj� HOHPHQWDUH� �('68�� OH
LQIRUPD]LRQL� GL� ODWLWXGLQH� H� ORQJLWXGLQH� GHO� SXQWR� LQL�
]LDOH�H�GHQVLWj�LWWLFD�SHU�P�� �)38$��� ,�YDORUL�GL�VWDWLVWLFD
GHVFULWWLYD�UHODWLYL�D�FLDVFXQ�SHULRGR�GL�FDPSLRQDPHQWR
�7DE�� ��� VRQR� VWDWL� FDOFRODWL� FRQVLGHUDQGR� OH� GHQVLWj
LWWLFKH� ULOHYDWH� LQ� WXWWH� OH� ('68� GL� RJQL� WUDQVHWWR�� /D
SUHVXQWD�QRQ�QRUPDOLWj�GHOOD�GLVWULEX]LRQH�GHL�GDWL� FKH
VL� SXy� GHGXUUH� GDOOD� VWDWLVWLFD� GHVFULWWLYD� q� VWDWD� FR�
PXQTXH�WHVWDWD�FRQ�LO�WHVW�GL�6KDSLUR�:LON�� LQGLFDWR�SHU
VHULH�XQLYDULDWH�GL�YDORUL�FRQ���1�������+DPPHU�HW�DO��
������� LO� FXL� ULVXOWDWR� KD� FRQVHQWLWR� GL� UHVSLQJHUH
O¤LSRWHVL�QXOOD�GHOOD�GLVWULEX]LRQH�QRUPDOH�XQLYDULDWD��(¤
VWDWR�TXLQGL�XVDWR� LO� WHVW�GL�.UXVNDO�:DOOLV�SHU�FDSLUH�VH
FL� IRVVHUR� VLJQLILFDWLYH� GLIIHUHQ]H� WUD� OH� �� VHULH� GL� GDWL
FRUULVSRQGHQWL� DL� FDPSLRQDPHQWL�� $YHQGR� D� FKH� IDUH
FRQ� XQ� QXPHUR�PROWR� HOHYDWR� GL� GDWL� UHODWLYL� D� GLYHUVL
SHULRGL�VL�q�GHFLVR�GL�SURFHGHUH�XWLOL]]DQGR� WHFQLFKH�GL
DQDOLVL� VWDWLVWLFD�PXOWLYDULDWD� SHU� SRWHU� UDSSUHVHQWDUH� OD
VWUXWWXUD�GHL�GDWL� LQ�XQR�VSD]LR�D�GLPHQVLRQL� ULGRWWH��/D
WHFQLFD� GL� RUGLQDPHQWR� XVDWD� q� VWDWD� O¤DQDOLVL� GHOOH
FRPSRQHQWL� SULQFLSDOL� �3&$��� /D� PDWULFH� DQDOL]]DWD
WUDPLWH�3&$�q� IRUPDWD�GD����� ULJKH�FKH� UDSSUHVHQWDQR
OH� XQLWj� HOHPHQWDUL� �JOL� RJJHWWL�� H� GD� �� FRORQQH� FKH
UDSSUHVHQWDQR�L�SHULRGL�GL�FDPSLRQDPHQWR��OH�YDULDELOL��
SHU�XQ�WRWDOH�GL�TXDVL������GDWL��/¤HODERUD]LRQH�VWDWLVWLFD
GHL� GDWL� q� VWDWD� HIIHWWXDWD�PHGLDQWH� LO� SDFFKHWWR� GL� HOD�
ERUD]LRQH� VWDWLVWLFD� 3$67� �3$ODHRQWRORJLFDO� 67DWLVWLFV�
YHUV�������+DPPHU�HW�DO���������

7DE�����9DORUL�GL�VWDWLVWLFD�GHVFULWWLYD�UHODWLYL�DOOD�)38$��ILVK�SHU�XQLW�DUHD��ULOHYDWD�LQ�RJQL�FDPSLRQDPHQWR�
7DE�� ��� 2SLVQD� VWDWLVWLND� YUHGQRVWL� )38$� �ILVK� SHU� XQLW� DUHD�  � ÉWHYLOR� ULE� QD� REPRàQR� HQRWR��� XJRWRYOMHQLK� Y
SRVDPH]QLK�Y]RUàHYDOQLK�REGREMLK�

)38$B$3 )38$B0$ )38$B/8 )38$B$*�� )38$B$*�� )38$B6(�� )38$B6(�� )38$B27 )38$B12

PLQ ���� ���� ���� ���� ���� ���� ���� ���� ����
�T ���� ���� ���� ���� ���� ���� ���� ���� ����
PHGLDQD ���� ���� ���� ���� ���� ���� ���� ���� ����
�T ���� ���� ���� ���� ���� ���� ���� ���� ����
PD[ ���� ����� ����� ����� ����� ������ ������ ����� ������
1 ��� ��� ��� ��� ��� ��� ��� ��� ���
PHGLD ����� ����� ����� ����� ����� ����� ����� ����� �����
GHYVW ������ ������ ������ ������ ������ ������� ������� ������ �������



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

6HUHQD�'21$',�HW�DO���$1$/,6,�',�'$7,�%,2$&867,&,�277(187,�0(',$17(�(&+26281'(5�3(5�/$�9$/87$=,21(���������

��

)LJ�� ��� 'LVWULEX]LRQH� GHL� YDORUL� GL� )38$� RWWHQXWL� GDL
FDPSLRQDPHQWL�GL�1RYHPEUH�������/H�XQLWi�HOHPHQWDUL
FKH� VL� VHSDUDQR� GDOOH� DOWUH� QHO� SURILOR� GHOOD� 3&$� VRQR
HYLGHQ]LDWH�FRQ�XQ�TXDGUDWR�
6O�����5D]SRUHGLWHY�YUHGQRVWL�)38$��ILVK�SHU�XQLW�DUHD� 
ÉWHYLOR� ULE� QD� REPRàQR� HQRWR�� QRYHPEUD� ������ 2V�
QRYQH�HQRWH��ORàHQH�RG�GUXJLK�QD�JUDIX�3&$��VR�R]QD�
àHQH�V�NYDGUDWL�

1RWH� OH�FRRUGLQDWH�JHRJUDILFKH�DVVRFLDWH�D�FLDVFXQD
XQLWj�HOHPHQWDUH��VL�q�GHFLVR�GL� UDSSUHVHQWDUH� WUDPLWH� LO
VRIWZDUH�$UF*,6����$UF0DS�YHUV������ L�YDORUL�GL�GHQVLWj
LWWLFD� VWLPDWL� LQ�RJQL�PHVH� LQ� XQD�PDSSD�GHOOD�$03�GL
0LUDPDUH�� FRVu� GD� YLVXDOL]]DUH� H� FRQIURQWDUH� OD� GLVWUL�
EX]LRQH�GHL�YDORUL�GL�)38$� OXQJR� L� WUDQVHWWL�H� IDFLOLWDUH
O¤LGHQWLILFD]LRQH�GHOOH�XQLWj�HOHPHQWDUL�FKH�QHO�GLDJUDP�
PD� GHOOD� 3&$� VL� GLIIHUHQ]LDQR� GDOOH� DOWUH� QHO� FRQWHVWR
JHRJUDILFR� GHOO¤DUHD� GL� VWXGLR�� 6L� q� VFHOWR� GL� QRQ� UDS�
SUHVHQWDUH� L� YDORUL� GL� )38$� LQIHULRUL� D� ���� PHQWUH� L
ULPDQHQWL� YDORUL� VRQR� VWDWL� GLVFUHWL]]DWL� LQ� �� FODVVL� D
FLDVFXQD� GHOOH� TXDOL� q� VWDWD� DVVRFLDWD� XQD� GLIIHUHQWH
VLPERORJLD�� 6RQR� TXL� ULSRUWDWH� OH� PDSSH� FRQWHQHQWL� OH
XQLWj�HOHPHQWDUL�SRVWH�LQ�HYLGHQ]D�GDOOD�3&$��)LJJ�������
���

5,68/7$7,

'DL� YDORUL� GL� VWDWLVWLFD� GHVFULWWLYD� FDOFRODWL� SHU� RJQL
PHVH�H� ULSRUWDWL� LQ� WDE��� VL�GHGXFH�FKH� OD�GLVWULEX]LRQH
GHL� GDWL� q� HVWUHPDPHQWH� GLVSHUVD� H� DVLPPHWULFD�� ,O
FDPSR�GL�YDULD]LRQH�GHOOD�)38$�q�PROWR�JUDQGH��PD�OD
PDJJLRU� SDUWH� GHL� YDORUL� VL� FRQFHQWUD� YLFLQR� DOOR� ]HUR�
'DO� FRQIURQWR� WUD� OH� PHGLH� H� OH� ULVSHWWLYH� GHYLD]LRQL

VWDQGDUG� VL� GHGXFH� TXDQWR� OH� GHQVLWj� LWWLFKH� VWLPDWH
VLDQR�YDULDELOL� DOO¤LQWHUQR�GL�RJQL�PHVH��/H� VHULH�GL�GDWL
GHO�SULPR�6HWWHPEUH��GHO����6HWWHPEUH�H�GL�1RYHPEUH�VL
GLIIHUHQ]LDQR� ULVSHWWR� DOOH� DOWUH� SHU� OD�PHGLD� DULWPHWLFD
PDJJLRUH�GL���H�L�YDORUL�PDVVLPL�GHOO¤RUGLQH�GHOOH�FHQWL�
QDLD��$QFKH�OD�GHYLD]LRQH�VWDQGDUG�q�PROWR�DOWD��QHOO¤RU�
GLQH� GHOOH� GHFLQH�� ULVSHWWR� DJOL� DOWUL� FDPSLRQDPHQWL� LQ
FXL�VL�DWWHVWD�LQWRUQR�DOOH�XQLWj�

)LJ�� ��� 'LVWULEX]LRQH� GHL� YDORUL� GL� )38$� RWWHQXWL� GDL
FDPSLRQDPHQWL� GHO� SULPR� 6HWWHPEUH� ������ /H� XQLWi
HOHPHQWDUL�FKH�VL� VHSDUDQR�GDOOH�DOWUH�QHO�SURILOR�GHOOD
3&$�VRQR�HYLGHQ]LDWH�FRQ�XQ�TXDGUDWR�
6O�����5D]SRUHGLWHY�YUHGQRVWL�)38$����VHSWHPEUD������
2VQRYQH� HQRWH�� ORàHQH� RG� GUXJLK� QD� JUDIX� 3&$�� VR
R]QDàHQH�V�NYDGUDWL�

/D� 7DEHOOD� �� ULSRUWD� L� YDORUL� GL� SUREDELOLWj� DVVRFLDWL
DOOD�VWDWLVWLFD�GHO� WHVW�GL�.UXVNDO�:DOOLV� �FKH�KD�OD�VWHVVD
GLVWULEX]LRQH�GHO�$��FRQ�N���JUDGL�GL� OLEHUWj��GRYH�N�q� LO
QXPHUR� GL� JUXSSL� D� FRQIURQWR��� ,Q� TXDVL� WXWWL� L� FDVL� q
SRVVLELOH� UHVSLQJHUH� O¤LSRWHVL�QXOOD�VHFRQGR�FXL� L�JUXSSL
SURYHQJRQR�GDOOD�PHGHVLPD�SRSROD]LRQH� VWDWLVWLFD� FRQ
XQD�SUREDELOLWj�GL�FRPPHWWHUH�XQ�HUURUH�GHO�SULPR�WLSR
LQIHULRUH�DO�����6ROR�LQ���GHL����FRQIURQWL�HIIHWWXDWL�QRQ
q�SRVVLELOH�UHVSLQJHUH�O¤LSRWHVL�QXOOD��.� �������

1HOO¤DQDOLVL� GHOOH� FRPSRQHQWL� SULQFLSDOL�� OH� SULPH
GXH� FRPSRQHQWL� SULQFLSDOL� VRQR� VXIILFLHQWL� SHU� GHVFUL�
YHUH�LO��������GHOOD�YDULDQ]D�H�SUHFLVDPHQWH�O¤DVVH���QH
FRQGHQVD� LO� �������� PHQWUH� O¤DVVH� �� LO� �������� 1HO
GLDJUDPPD� FRQJLXQWR� GHOOH� YDULDELOL� H� GHJOL� RJJHWWL
FRVWUXLWR�FRQ� OD� WHFQLFD�GHO�ELSORW�H�EDVDWR� VXOOH�SULPH
GXH� FRPSRQHQWL� SULQFLSDOL� �)LJ�� ���� LO� YHWWRUH�YDULDELOH
)38$B6HWWHPEUH��� q� TXDVL� SDUDOOHOR� DO� SULPR� DVVH�
PHQWUH�L�YHWWRUL�YDULDELOH�)38$B1RYHPEUH�H�)38$B6HW�
WHPEUH��� KDQQR� DSSURVVLPDWLYDPHQWH� OD� VWHVVD� GLUH]L�
RQH�GHO�VHFRQGR�DVVH�
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7DE�����0DWULFH�FRQ�L�YDORUL�GL�SUREDELOLWi�DVVRFLDWL�DOOD�VWDWLVWLFD�GHO�WHVW�GL�.UXVNDO�:DOOLV�
7DE�����0DWULND�YHUMHWQLK�YUHGQRVWL�.UXVNDO�:DOOLVRYHJD�WHVWD�

)38$B$3 )38$B0$ )38$B/8 )38$B$*�� )38$B$*�� )38$B6(�� )38$B6(�� )38$B27 )38$B12

)38$B$3 � ����(��� �����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
)38$B0$ � ����(��� ����(��� ����(��� ������ ����(��� ����(��� ����(���
)38$B/8 � ����(��� ����(��� ����(��� ������ ������ ������
)38$B$*�� � ������ �������� ����(��� ����(��� ����(���
)38$B$*�� � ������� ����(��� ����(��� ����(���
)38$B6(�� � ����(��� ����(��� ����(���
)38$B6(�� � ������ ��������
)38$B27 � �������
)38$B12 �

)LJ�� ��� 'LVWULEX]LRQH� GHL� YDORUL� GL� )38$� RWWHQXWL� GDL
FDPSLRQDPHQWL� GHO� ��� 6HWWHPEUH� ������ /H� XQLWi
HOHPHQWDUL�FKH�VL� VHSDUDQR�GDOOH�DOWUH�QHO�SURILOR�GHOOD
3&$�VRQR�HYLGHQ]LDWH�FRQ�XQ�TXDGUDWR�
6O�� ��� 5D]SRUHGLWHY� YUHGQRVWL� )38$� ���� VHSWHPEUD
������2VQRYQH�HQRWH�� ORàHQH�RG�GUXJLK�QD�JUDIX�3&$�
VR�R]QDàHQH�V�NYDGUDWL�

'DO� GLDJUDPPD� q� HYLGHQWH� FKH� DOFXQL� SXQWL� VL
VHSDUDQR�GDOOD�JUDQ�SDUWH�GHL�SXQWL��FRQFHQWUDWD�LQWRUQR
DOO¤RULJLQH�GHO�VLVWHPD�GL�FRRUGLQDWH��(VVL� UDSSUHVHQWDQR
XQLWj� HOHPHQWDUL� FDUDWWHUL]]DWH� GD� YDORUL� PROWR� SL~

HOHYDWL� GL� GHQVLWj� LWWLFD� ULVSHWWR� DOOH� DOWUH� H� SRVVRQR� HV�
VHUH�UDJJUXSSDWL�LQ�WUH�JUXSSL�LQ�EDVH�DOOD�ORUR�SRVL]LRQH
ULVSHWWR�DL�YHWWRUL�YDULDELOH������OH�XQLWj�HOHPHQWDUL���H��
GHO� VHWWLPR� WUDQVHWWR� H� OD� ��� GHO� TXDUWR� VL� GLVWLQJXRQR
SHU� L� YDORUL� GL� GHQVLWj� LWWLFD� ULOHYDWL� QHL� FDPSLRQDPHQWL
GHO� ��� 6HWWHPEUH�� ���� OH� XQLWj� HOHPHQWDUL� ��� H� ��� GHO
VHFRQGR�WUDQVHWWR��OD����GHO�TXLQWR�WUDQVHWWR�H�OD����GHO
SULPR� SHU� L� YDORUL� GL� GHQVLWj� LWWLFD� GL� 1RYHPEUH�� H� ���
O¤XQLWj� HOHPHQWDUH� ��� GHO� TXDUWR� WUDQVHWWR� SHU� LO� YDORUH
ULOHYDWR� LO� SULPR� 6HWWHPEUH�� ,� YDORUL� GL� GHQVLWj� LWWLFD� GL
TXHVWH�XQLWj�HOHPHQWDUL�VRQR�ULSRUWDWL�LQ�7DEHOOD���

/¤DQDOLVL�GHJOL�HFRJUDPPL�FRUULVSRQGHQWL�D� WDOL�XQLWj
HOHPHQWDUL� KD� HYLGHQ]LDWR� LQ� DOFXQL� FDVL� LPSRUWDQWL
FDUDWWHULVWLFKH� GHO� VXEVWUDWR�� 1HO� TXDUWR� WUDQVHWWR� GHO
SULPR�6HWWHPEUH�q�FKLDUDPHQWH�YLVLELOH�XQ�JURVVR�EDQFR
GL�SHVFH� WUD� L� ��� H� L� ���P�GL� SURIRQGLWj�� VLWXDWR� SHU� OD
PDJJLRU� SDUWH� QHOO¤XQLWj� HOHPHQWDUH� ��� �FRQ� GHQVLWj
LWWLFD�GL��������SHVFL�P����,O�EDQFR�VL�WURYD�DO�GL�VRSUD�GL
XQD� VWUXWWXUD� VRPPHUVD� FKH� QHOO¤HFRJUDPPD� VL� LQQDO]D
GDO� IRQGDOH� SHU� FLUFD� �� P� �)LJ�� ���� 7DOH� VWUXWWXUD� FRU�
ULVSRQGH�DOOD�EDUULHUD�DUWLILFLDOH�ORFDOL]]DWD�QHOOD�$03�GL
0LUDPDUH��,O�SURILOR�GHOOD�EDUULHUD�q�YLVLELOH�DQFKH�QHJOL
HFRJUDPPL�GHO� TXDUWR� WUDQVHWWR� GL� /XJOLR� H� GHO� ��� 6HW�
WHPEUH� �LQ� FXL� VL� FROORFD� O¤XQLWj� HOHPHQWDUH� ���� FRQ
GHQVLWj� LWWLFD� GL� ������� SHVFL�P��� FKH� QHOOD� 3&$� VL� VH�
SDUDYD�GDOOH�DOWUH�('68���)LJJ��������

7DE�����9DORUL�GL�)38$�GHOOH�XQLWi�HOHPHQWDUL�FKH�VL�VHSDUDQR�GDOOH�DOWUH�QHO�SURILOR�GHOOD�3&$�
7DE�����9UHGQRVWL�)38$�RVQRYQLK�HQRW��ORàHQLK�RG�GUXJLK�QD�3&$�JUDIX�

7UDQVHWWR 8QLWh�HOHPHQWDUH &DPSLRQDPHQWR )38$��SHVFL�P��

� �� 1RYHPEUH �����
� �� 1RYHPEUH ������
� �� 1RYHPEUH ������
� �� ��6HWWHPEUH ������
� �� ���6HWWHPEUH ������
� �� 1RYHPEUH ������
� � ���6HWWHPEUH ������
� � ���6HWWHPEUH ������



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

6HUHQD�'21$',�HW�DO���$1$/,6,�',�'$7,�%,2$&867,&,�277(187,�0(',$17(�(&+26281'(5�3(5�/$�9$/87$=,21(���������

��

)LJ�����'LDJUDPPD�FRQJLXQWR�GHOOH�YDULDELOL� �)38$�GHL
GLYHUVL� SHULRGL� GL� FDPSLRQDPHQWR�� H� GHJOL� RJJHWWL
�('68��� /H� YDULDELOL� VRQR� UDIILJXUDWH� FRQ� YHWWRUL�� JOL
RJJHWWL� FRQ� VLPEROL� LQ� EDVH� DO� WUDQVHWWR� GL� DSSDUWH�
QHQ]D��3HU�DOFXQL�RJJHWWL�o�LQGLFDWR�LO�QXPHUR�GHOO£XQLWi
HOHPHQWDUH� FKH� UDSSUHVHQWDQR�� SUHFHGXWR� GDO� QXPHUR
GHO�WUDQVHWWR�
6O�� ��� 2UGLQDFLMVNL� GLDJUDP� VSUHPHQOMLYN� �)38$� L]� UD�
]OLàQLK�Y]RUàHYDOQLK�REGRELM��LQ�REMHNWRY��('68���6SUH�
PHQOMLYNH� VR� SULND]DQH� ]� YHNWRUML�� REMHNWL� SD� ]� UD]OLà�
QLPL� VLPEROL� ��Y� VNODGX� V� WUDQVHNWL�� NDWHULP� SULSDGDMR�
=D� QHNDWHUH� REMHNWH� VR� SRGDQH� ÉWHYLONH� WUDQVHNWD� LQ
('68�

/¤DQDOLVL� GHOO¤HFRJUDPPD� GHO� TXLQWR� WUDQVHWWR� GL
1RYHPEUH� KD� SHUPHVVR� GL� LQGLYLGXDUH� XQ¤DOWUD� SHFX�
OLDULWj�GHO�IRQGDOH��1HOO¤XQLWj�HOHPHQWDUH�����FRQ�GHQVLWj
LWWLFD�GL��������SHVFL�P���VL�RVVHUYD�XQ�EDQFR�FRPSDWWR
GL�SHVFH�YLFLQR�DO�IRQGR��WUD�L����H�L����P�GL�SURIRQGLWj�
$�XQD�GLVWDQ]D�GL�FLUFD�������P�GD�TXHVWR�VL�WURYD�XQD
VWUXWWXUD�VRPPHUVD�FKH�LQ�IDVH�GL�SUH�DQDOLVL�QRQ�q�VWDWD
LGHQWLILFDWD� FRPH� XQ� EDQFR� GL� SHVFH� SHU� OD� IRU]D
GHOO¤HFR�ULIOHVVD�H�SHU�OD�IRUPD��)LJ������7DOH�FRQFOXVLRQH

q� VWDWD� DYDOODWD� GDO� ULWURYDPHQWR� GL� XQD� VWUXWWXUD� GDOOD
IRUPD� H� ULIOHVVLRQH� DFXVWLFD� VLPLOL� QHJOL� HFRJUDPPL� GHO
TXLQWR�WUDQVHWWR�UHODWLYL�DL�FDPSLRQDPHQWL�GHO���H�GHO���
$JRVWR�� 6L� WUDWWD� LQIDWWL� GHO�)$'� VLWXDWR�DOO¤LQWHUQR�GHOOD
]RQD�D�SURWH]LRQH�LQWHJUDOH�GHOOD�$03�

/¤DQDOLVL� GHJOL� HFRJUDPPL� GL�1RYHPEUH� UHODWLYL� DOOH
XQLWj� HOHPHQWDUL� ��� H� ��� GHO� VHFRQGR� WUDQVHWWR� �FRQ
GHQVLWj� LWWLFD� ULVSHWWLYDPHQWH� GL� ������� H� ������
SHVFL�P���H����GHO�SULPR�WUDQVHWWR� �FRQ�GHQVLWj� LWWLFD�GL
������ SHVFL�P��� QRQ� KD� PHVVR� LQ� HYLGHQ]D� SDUWLFRODUL
VWUXWWXUH�GHO�VXEVWUDWR�� ,Q�FRUULVSRQGHQ]D�GHOOH� VXGGHWWH
XQLWj� HOHPHQWDUL�� SRVL]LRQDWH� ULVSHWWLYDPHQWH� YLFLQR� DO
FRQILQH�VHWWHQWULRQDOH�GHOOD�$03�H�YLFLQR�DO�SRUWLFFLROR
GL� *ULJQDQR�� VL� RVVHUYDQR� EDQFKL� GL� SHVFH� SDUWLFRODU�
PHQWH�FRPSDWWL�GLVWDQWL�XQ�SDLR�GL�PHWUL�GDO�IRQGDOH�

/¤HFRJUDPPD�GHO�VHWWLPR�WUDQVHWWR�GHO����6HWWHPEUH
�)LJ������PRVWUD�XQ�JURVVR�EDQFR�GL�SHVFH�D�FRQWDWWR�FRQ
LO� IRQGR� LQ�FRUULVSRQGHQ]D�GHOOH�XQLWj�HOHPHQWDUL���H��
�FRQ� GHQVLWj� LWWLFD� ULVSHWWLYDPHQWH� GL� ������� H� ������
SHVFL�P���� ORFDOL]]DWH� LQ� SURVVLPLWj� GHO� PROR� 6WLFFR�
$QFKH� LQ� TXHVWR� FDVR�� QRQ� VRQR� HYLGHQWL� SDUWLFRODUL
VWUXWWXUH�HPHUJHQWL�GDO�VXEVWUDWR�

3HU� FDSLUH� VH� OH� DUHH� LQ� FXL� VL� VRQR� LGHQWLILFDWH� OH
PDJJLRUL�FRQFHQWUD]LRQL�GL�SHVFH�SRWHVVHUR�HVVHUH�FRQ�
VLGHUDWH�FRPH�]RQH�GL�DJJUHJD]LRQH�GXUDQWH�WXWWR�LO�SHUL�
RGR� GL� FDPSLRQDPHQWR�� VL� q� VFHOWR� GL� FRQVLGHUDUH�� SHU
RJQXQD�GHOOH���VHULH�GL�GDWL��L�YDORUL�GL�GHQVLWj�FRPSUHVL
LQ� XQ� LQWRUQR� FHQWUDWR� VXOOH� FRRUGLQDWH� GL� ODWLWXGLQH� H
ORQJLWXGLQH� GHOOH� ('68� FRQ� L�PDVVLPL� YDORUL� GL� )38$�
1RQ�ELVRJQD� LQIDWWL�GLPHQWLFDUH�FKH� L�GDWL�PLVXUDWL� UDS�
SUHVHQWDQR�OD��IRWRJUDILD�DFXVWLFD��GL�RUJDQLVPL�LQ�PRYL�
PHQWR�� OD� FXL� SRVL]LRQH� SXy� YDULDUH� PROWR� LQ� EUHYL
LQWHUYDOOL�GL�WHPSR��(¤�UDJLRQHYROH�SHUFLy�FRQVLGHUDUH�XQ
LQWRUQR�GHOOH�('68�FDUDWWHUL]]DWH�GDJOL�HOHYDWL�YDORUL�GL
)38$��FKH�VL�q�VFHOWR�DUELWUDULDPHQWH�GL�FLUFD�������P
GL�UDJJLR�� ,�YDORUL�GL�GHQVLWj�GL�FLDVFXQ�FDPSLRQDPHQWR
ULOHYDWL� QHOOH� XQLWj� HOHPHQWDUL� FRPSUHVH� LQ� WDOL� LQWRUQL
VRQR�ULSRUWDWL�QHOOH�WDEHOOH�VHJXHQWL��7DE�������

7DE�����9DORUL�GL�)38$�GHOOH�XQLWi�HOHPHQWDUL�FRUULVSRQGHQWL�DOOD�]RQD�GHOOD�EDUULHUD�
7DE�����9UHGQRVWL�)38$�RVQRYQLK�HQRW�Y�SDVX�JUHEHQRY�

)38$B$3 )38$B0$ )38$B/8 )38$B$*�� )38$B$*�� )38$B6(�� )38$B6(�� )38$B27 )38$B12

���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ������ ����� ���� ����
���� ���� ���� ���� ���� ������ ������ ���� ����
���� ���� ����� ���� ���� ���� ����� ���� ����
���� ���� ����� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
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7DE�����9DORUL�GL�)38$�GHOOH�XQLWi�HOHPHQWDUL�FRUULVSRQGHQWL�DOOD�]RQD�GHO�)$'�
7DE�����9UHGQRVWL�)38$�RVQRYQLK�HQRW�Y�SDVX�)$'�

)38$B$3 )38$B0$ )38$B/8 )38$B$*�� )38$B$*�� )38$B6(�� )38$B6(�� )38$B27 )38$B12

���� ���� ���� ���� ���� ���� ���� ���� �����
���� ���� ���� ���� ���� ����� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ����� ����
���� ���� ���� ���� ���� ���� ����� ����� ����
���� ���� ���� ���� ���� ���� ���� ���� ������
���� ���� ���� ���� ���� ���� ���� ���� �����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����

7DE�����9DORUL�GL�)38$�GHOOH�XQLWi�HOHPHQWDUL�FRUULVSRQGHQWL�DOOD�]RQD�DO�FRQILQH�VHWWHQWULRQDOH�GHOOD�$03�
7DE�����9UHGQRVWL�)38$�RVQRYQLK�HQRW�QD�VHYHUQL�PHML�RVUHGQMHJD�SDVX�$03�

)38$B$3 )38$B0$ )38$B/8 )38$B$*�� )38$B$*�� )38$B6(�� )38$B6(�� )38$B27 )38$B12

���� ���� ���� ����� ����� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ����� ���� ���� ���� ���� ���� ����
���� ���� ����� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ������
���� ���� ���� ���� ���� ���� ���� ���� ������

7DE�����9DORUL�GL�)38$�GHOOH�XQLWi�HOHPHQWDUL�FRUULVSRQGHQWL�DOOD�]RQD�YLFLQR�DO�SRUWLFFLROR�GL�*ULJQDQR�
7DE�����9UHGQRVWL�)38$�RVQRYQLK�HQRW�Y�SDVX�EOL]X�SULVWDQLÉàD�*ULJQDQR�

)38$B$3 )38$B0$ )38$B/8 )38$B$*�� )38$B$*�� )38$B6(�� )38$B6(�� )38$B27 )38$B12

���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ����� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� �����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� �����

7DE�����9DORUL�GL�)38$�GHOOH�XQLWi�HOHPHQWDUL�FRUULVSRQGHQWL�DOOD�]RQD�GHO�PROR�6WLFFR�
7DE�����9UHGQRVWL�)38$�RVQRYQLK�HQRW�Y�SDVX�SRPROD�6WLFFR�

)38$B$3 )38$B0$ )38$B/8 )38$B$*�� )38$B$*�� )38$B6(�� )38$B6(�� )38$B27 )38$B12

���� ���� ���� ���� ���� ���� ������ ���� ����
���� ���� ���� ���� ���� ���� ������ ���� ����
���� ���� ���� ���� ���� ���� ����� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����

'DO� FRQIURQWR� GHOOH� WDEHOOH� ULVXOWD� FKH� QHOO¤DUFR� GHO
SHULRGR� GL� FDPSLRQDPHQWR� VRQR� VWDWL� ULOHYDWL� HOHYDWL
YDORUL�GL�)38$�FRQ�IUHTXHQ]D�PDJJLRUH�QHOOH�]RQH�GHOOD
EDUULHUD��GHO�)$'�H�DO�FRQILQH� VHWWHQWULRQDOH�GHOOD�$03
ULVSHWWR�DOOH�DOWUH�GXH�]RQH�FRQVLGHUDWH��9DORUL�GL�)38$
PDJJLRUL� GL� ��� SHVFL�P�� VRQR� VWDWL� RVVHUYDWL� ULVSHWWLYD�
PHQWH�LQ����]RQD�GHOOD�EDUULHUD��H�LQ����]RQD�GHO�)$'�H
]RQD�DO�FRQILQH�VHWWHQWULRQDOH�GHOOD�$03��GHL���FDPSLR�
QDPHQWL��1HOOD�]RQD�GHO�PROR�6WLFFR�H�QHOOD�]RQD�YLFLQD
DO�SRUWLFFLROR�GL�*ULJQDQR��YDORUL�FRVu�HOHYDWL� VRQR�VWDWL

ULOHYDWL�VROR���H���YROWH�ULVSHWWLYDPHQWH�

',6&866,21(�(�&21&/86,21,

/R� VWXGLR� FRQGRWWR� KD� SHUPHVVR� GL� HYLGHQ]LDUH� DO�
FXQH� LPSRUWDQWL� FDUDWWHULVWLFKH� GHOOD� GLVWULEX]LRQH� JHR�
JUDILFD�GHOOD�FRPSRQHQWH�LWWLFD�GHOOD�$03�GL�0LUDPDUH�
,� FDPSLRQDPHQWL� HIIHWWXDWL� KDQQR� LGHQWLILFDWR� OH� PDJ�
JLRUL� FRQFHQWUD]LRQL� GL� SHVFH� LQ� �� DUHH�� OD� ]RQD� GHOOD
EDUULHUD�� OD� ]RQD� GHO� )$'�� OD� ]RQD� DO� FRQILQH� VHWWHQ�
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)LJ�� ��� 3DUWLFRODUH� GHOO£HFRJUDPPD� UHODWLYR� DO� TXDUWR
WUDQVHWWR� GHO� SULPR� 6HWWHPEUH� ����� LQ� FXL� VL� SXx
RVVHUYDUH�OD�EDUULHUD�VRYUDVWDWD�GD�XQ�EDQFR�GL�SHVFL�
6O�����'HWDMO�HKRJUDPD�àHWUWHJD�WUDQVHNWD�]�GQH����VHS�
WHPEUD�������NL�SULND]XMH�ULEMR�MDWR�QDG�JUHEHQRP�

WULRQDOH� GHOOD� $03�� OD� ]RQD� YLFLQD� DO� SRUWLFFLROR� GL
*ULJQDQR�H� OD� ]RQD�GHO�PROR� 6WLFFR��'DOO¤RVVHUYD]LRQH
GHL� YDORUL� LQ� 7DEHOOH� ���� H� GDO� FRQIURQWR� YLVLYR� GHOOH
PDSSH�VHPEUD�FKH�OD�SUREDELOLWj�GL�WURYDUH�DJJUHJD]LRQL
LWWLFKH�LQ�SURVVLPLWj�GHOOD�EDUULHUD��GHO�)$'�H�DO�FRQILQH
VHWWHQWULRQDOH� GHOOD�$03� VLD�PDJJLRUH� ULVSHWWR� DJOL� DOWUL
VLWL� FDPSLRQDWL� QHOO¤DUHD� GL� VWXGLR�� /D� ]RQD� YLFLQD� DO
SRUWLFFLROR�GL�*ULJQDQR�H� OD�]RQD�GHO�PROR� 6WLFFR�QRQ
VHPEUDQR� LQYHFH�FRVWLWXLUH�GHL�SXQWL�FRQ�XQ�SRWHQ]LDOH
GL� DJJUHJD]LRQH� FRVWDQWH� GXUDQWH� LO� SHULRGR� GL� FDP�
SLRQDPHQWR�

,� ULVXOWDWL� RWWHQXWL� FRQIHUPDQR� LO� SRWHQ]LDOH� DJJUH�
JDWLYR� GL� VWUXWWXUH� DUWLILFLDOL� TXDOL� EDUULHUH� H� )$'� H� GL�
PRVWUDQR� OD�YDOLGLWj�GHOO¤XWLOL]]R�GL� HFKRVRXQGHU�SHU� OR
VWXGLR� GHL� SRSRODPHQWL� LWWLFL� LQ� VWUXWWXUH� DUWLILFLDOL�� 6HE�
EHQH�WHFQLFKH�DFXVWLFKH�DWWLYH�VLDQR�VWDWH�DSSOLFDWH�FRQ
VXFFHVVR� QHO� PRQLWRUDJJLR� GL� SLDWWDIRUPH� SHWUROLIHUH� H
LPSLDQWL� LGURHOHWWULFL� �7KRUQH�� ������ 6WDQOH\� 	�:LOVRQ�
������ 6WDQOH\� 	� :LOVRQ�� ������ 6ROGDO� HW� DO��� ������
SRFKL�VRQR�JOL�VWXGL�ILQRUD�FRQGRWWL�VX�EDUULHUH�DUWLILFLDOL
�7KRUQH� HW� DO��� ������ )DEL� 	� 6DOD�� ������ 6DOD� HW� DO��
������� 'DWL� XWLOL� DOOD� JHVWLRQH� GL� EDUULHUH� DUWLILFLDOL� QHO
0DU�$GULDWLFR��,WDOLD��SURYHQJRQR�GDJOL�VWXGL�LGURDFXVWLFL
FRQGRWWL� GD�)DEL�	� 6DOD� ������� QHOOD� EDUULHUD� DUWLILFLDOH
GL� 6HQLJDOOLD�� ,O� SRVL]LRQDPHQWR� GL� HFKRVRXQGHU� VWD]LR�
QDUL�DOO¤LQWHUQR�H�DOO¤HVWHUQR�GHOO¤DUHD�GHOOD�EDUULHUD�SHU�
PLVH� GL� UHJLVWUDUH� YDORUL� SL~� HOHYDWL� GL� ELRPDVVD� LWWLFD
YLFLQR�DOOD�VWUXWWXUD�DUWLILFLDOH��PHQWUH�DG�XQD�GLVWDQ]D�GL
���P�JOL�HIIHWWL�GHOOD�EDUULHUD�HUDQR�ULGRWWL��1HO�SUHVHQWH
VWXGLR�� O¤DFTXLVL]LRQH�GL� GDWL� q� DYYHQXWD� OXQJR� WUDQVHWWL
PHGLDQWH� XQ� HFKRVRXQGHU� LQ� PRYLPHQWR� H� TXLQGL� OD
TXDQWLWj� GL� GDWL� UDFFROWL� QHOO¤DUHD� GHOOD� EDUULHUD� H� GHO
)$'�q�OLPLWDWD��&Ly�QRQRVWDQWH��q�FRPXQTXH�HYLGHQWH�OD
SHFXOLDULWj� GL� TXHVWH� GXH� ]RQH� DOO¤LQWHUQR� GHOO¤DUHD� GL
VWXGLR�

)LJ�����(FRJUDPPD�UHODWLYR�DO�TXDUWR�WUDQVHWWR�GL�/XJOLR
�����
6O�����(KRJUDP�àHWUWHJD�WUDQVHNWD�]�GQH����MXOLMD������

/¤LPSRUWDQ]D�GHOOD�EDUULHUD�HUD�JLj�VWDWD� VRWWROLQHDWD
GD� VWXGL� FRQGRWWL� WUDPLWH� �YLVXDO� FHQVXV�� FKH� DYHYDQR
PHVVR�D�FRQIURQWR� OD�EDUULHUD�DUWLILFLDOH�GHOOD�$03�H� OD
VFRJOLHUD�VLWXDWD�DO�GL�VRWWR�GHO�&DVWHOOR�GL�0LUDPDUH�FRQ
DOWUL�DPELHQWL�GHO�*ROIR�GL�7ULHVWH�FKH��FRPH�OD�EDUULHUD�
FRVWLWXLVFRQR� VLWL� GL� DJJUHJD]LRQH� LWWLFD� LQ� DUHH� DO� ODUJR
FDUDWWHUL]]DWH�GD� VXEVWUDWR�PROOH�� TXDOL� LO�'RVVR� GL� 6�WD
&URFH��OH�VWUXWWXUH�VSHULPHQWDOL�VRWWR�DOOH�PLWLOLFROWXUH�LQ
]RQD�6LVWLDQD�9LOODJJLR�GHO�3HVFDWRUH�H�OH�SLUDPLGL�SUHV�
VR� L�)LOWUL�GL�$XULVLQD��'D� WDOL� VWXGL� ULVXOWDYD�HYLGHQWH� OD
GLVSDULWj�TXDOLWDWLYD�H�TXDQWLWDWLYD�GHJOL� DYYLVWDPHQWL�GL
VSHFLH�LWWLFKH�HIIHWWXDWL�QHOOH�VWD]LRQL�GL�0LUDPDUH�FRQ�OD
VLWXD]LRQH�DOO¤HVWHUQR�GHOO¤DUHD�SURWHWWD��&DVWHOODULQ�HW�DO��
������� 6HEEHQH� OD� WHFQLFD� GHO� �YLVXDO� FHQVXV�� VLD� WUD� L
PHWRGL� SL~� FRPXQHPHQWH� XWLOL]]DWL� SHU� OD� YDOXWD]LRQH
GHOOH�DJJUHJD]LRQL�LWWLFKH�VX�VXEVWUDWL�URFFLRVL�QDWXUDOL�H
VX� EDUULHUH� DUWLILFLDOL� �&KDUERQQHO� HW� DO��� ������� OH� FRQ�
GL]LRQL� DPELHQWDOL� H� LO� FRPSRUWDPHQWR� GHOOH� GLYHUVH
VSHFLH� SRVVRQR� FRVWLWXLUH� LPSRUWDQWL� OLPLWL�� OD� WUDVSD�
UHQ]D�GHOO¤DFTXD�SXy�FRPSURPHWWHUH�LO�FDPSLRQDPHQWR�
PHQWUH�LO�FRPSRUWDPHQWR�GL�VSHFLH�FULSWLFKH�SXy�ULGXUUH
OD� ORUR� SUREDELOLWj� GL� LQFRQWUR�� SRUWDQGR� DG� XQD� VRW�
WRVWLPD�GHOOD� UHDOH�DEERQGDQ]D� �+DUPHOLQ�9LYLHQ�HW�DO��
�������/¤XWLOL]]R�GL�WHFQLFKH�DFXVWLFKH�DWWLYH�UDSSUHVHQWD
SHUFLy�XQ�YDOLGR�VWUXPHQWR�FRPSOHPHQWDUH�DL�FHQVLPHQWL
YLVLYL� QHOOR� VWXGLR� GHOOH� EDUULHUH� DUWLILFLDOL�� ,Q� WDOH� RWWLFD
O¤HFKRVRXQGHU�SRWUj� HVVHUH�XWLOL]]DWR� SHU� RWWHQHUH� VWLPH
TXDQWLWDWLYH� SL~� SUHFLVH� GHOOD� FRPSRQHQWH� LWWLFD� QHOOD
EDUULHUD� GL� ULSRSRODPHQWR� GHOOD� 5LVHUYD� GL�0LUDPDUH� H
SHU� FRQGXUUH� XQR� VWXGLR� FRPSDUDWR� GHOOH� EDUULHUH
DUWLILFLDOL�VSHULPHQWDOL�H�GHOOH�DIIHUUDWXUH�DO�ODUJR�SUHVHQWL
QHO�*ROIR�GL�7ULHVWH��2GRULFR�	�&RVWDQWLQL��������

6HEEHQH� L� PRQLWRUDJJL� DFXVWLFL� QRQ� DEELDQR� PHVVR
LQ�HYLGHQ]D�SDUWLFRODUL�FDUDWWHULVWLFKH�GHO�VXEVWUDWR�QHOOD
]RQD� YLFLQR� DO� FRQILQH� VHWWHQWULRQDOH� GHOOD� $03�� WDOH
DUHD� q� FDUDWWHUL]]DWD� GD� PDVVL� H� URFFH� GL� PRGHVWH
GLPHQVLRQL��GLDPHWUR�LQIHULRUH�D���P���GLVSRVWL� LQ�PRGR
HWHURJHQHR� VX� XQ� IRQGDOH� GL� VDEELD� H� JKLDLD� �SHUV�
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)LJ�� ��� (FRJUDPPD� UHODWLYR� DO� TXDUWR� WUDQVHWWR� GHO� ��
6HWWHPEUH������
6O�����(KRJUDP�àHWUWHJD� WUDQVHNWD�]�GQH����� VHSWHPEUD
�����

REVHUY���� 8QD� JUDQ� TXDQWLWj� GL� VWXGL� GLPRVWUD� FKH� OD
VWUXWWXUD� GHOO¤KDELWDW� KD� LPSRUWDQWL� FRQVHJXHQ]H� VXOOD
GLVWULEX]LRQH� VSD]LDOH� GHL� SRSRODPHQWL� LWWLFL�� VLD� LQ� LQ
DPELHQWL�URFFLRVL�WHPSHUDWL��&KRDW�	�$\OLQJ��������7XS�
SHU�	� %RXWLOLHU�� ������*DUFtD�&KDUWRQ�	� 3pUH]�5X]DID�
������FKH� WURSLFDOL� �7ROLPLHUL��������)ULHGODQGHU�	�3DU�
ULVK��������+ROEURRN�HW�DO����������/D�SUHVHQ]D�GL�PDVVL
VXO� IRQGDOH�H� OD�YLFLQDQ]D�DOOH� URFFH�GHOOD�FRVWD�SRWUHE�
EHUR� TXLQGL� VSLHJDUH� JOL� HOHYDWL� YDORUL� GL� GHQVLWj� LWWLFD
ULOHYDWL�QHOO¤DUHD�DO�FRQILQH�VHWWHQWULRQDOH�GHOOD�$03�

1RQ�ELVRJQD� FRPXQTXH�GLPHQWLFDUH� FKH� L� GDWL� UDF�
FROWL� UDSSUHVHQWDQR� GHOOH� �IRWRJUDILH�� GL� XQD� VLWXD]LRQH
SXQWLIRUPH�QHO�WHPSR�H�QHOOR�VSD]LR��'DWD�OD�EUHYLWj�GHO
SHULRGR�GL�FDPSLRQDPHQWR�� L� ULVXOWDWL� RWWHQXWL�QRQ�SRV�
VRQR� DVVXPHUH� FDUDWWHUH� LQIHUHQ]LDOH�� PD� VROR� GHVFULW�
WLYR��3HU�SRWHU�FDSLUH�VH�OH�DUHH�RVVHUYDWH�VLDQR�GHL�SXQWL
GL�DJJUHJD]LRQH�LWWLFD�GXUDQWH�WXWWR�O¤DQQR�R�VROR�LQ�GH�
WHUPLQDWL�SHULRGL�q�QHFHVVDULD�OD�UDFFROWD�GL�XQD�PDJJLRU
TXDQWLWj�GL�RVVHUYD]LRQL��/R�VWXGLR�VLQR�DG�RUD�FRQGRWWR
FRVWLWXLVFH�TXLQGL�XQ�SUH�VXUYH\�SHU�OD�SLDQLILFD]LRQH�GL
XOWHULRUL�ULFHUFKH�FKH�SRWUDQQR�FRQIHUPDUH�LO�SRWHQ]LDOH
DJJUHJDWLYR� GHOOH� ]RQH� GHOOD� EDUULHUD�� GHO� )$'� H� GHO
FRQILQH�VHWWHQWULRQDOH�GHOOD�$03��$�WDOH�VFRSR�VDUj�XWLOH
OR�VWXGLR�VSHFLILFR�GHOOD�GHQVLWj�LWWLFD�LQ�WDOL�DUHH�WDUJHW�
,Q� TXHVWD� SURVSHWWLYD�� XQ� LPSRUWDQWH� ULVXOWDWR� UDJJLXQWR
FRQ�OD�SUHVHQWH�ULFHUFD�q�VWDWD�OD�VWDQGDUGL]]D]LRQH�GL�XQ
PHWRGR�GL�DFTXLVL]LRQH�HG�HODERUD]LRQH�GHL�GDWL�DFXVWLFL
FKH� SRWUj� HVVHUH� XWLOL]]DWR� FRPH� SURWRFROOR� GL� ULIHUL�
PHQWR�LQ�PRQLWRUDJJL�IXWXUL��SHUPHWWHQGR�LQ�WDO�PRGR�LO
FRQIURQWR�GHL�GDWL�H�OR�VWXGLR�GHOOH�YDULD]LRQL�GL�GHQVLWj
LWWLFD�VX�VFDOD�WHPSRUDOH�SL~�DPSLD�

3RLFKp� JOL� HFRJUDPPL� QRQ� IRUQLVFRQR� VXIILFLHQWL� LQ�
IRUPD]LRQL�SHU� LGHQWLILFDUH� FRQ� FHUWH]]D� OH� VSHFLH� VRQL�
ILFDWH�� VL�q� YROXWR� FRQGXUUH�XQR� VWXGLR� FRPSDUDWR�GHOOH
PLVXUD]LRQL� ULFDYDWH� WUDPLWH� HFKRVRXQGHU� FRQ� L� GDWL� RW�
WHQXWL�GDL�FHQVLPHQWL�YLVLYL�� ,�GDWL�GL� �YLVXDO�FHQVXV�� UDF�
FROWL�LQ�EDUULHUD�QHOOR�VWHVVR�SHULRGR�LQ�FXL�VL�VRQR�VYROWL�L
FDPSLRQDPHQWL� DFXVWLFL� PRVWUDQR� YDORUL� HOHYDWL� GL� DE�

ERQGDQ]D�SHU�FHIDOL��0XJLOLGDH���FRUYLQH��6FLDHQD�XPEUD�
H�VDUDJKL� �'LSORGXV�YXOJDULV��'��VDUJXV��'��SXQWD]]R��'�
DQQXODULV�� �$$�99��� ������� 4XHVWH� VRQR� VSHFLH� GDOOH
DELWXGLQL�JUHJDULH��FKH�YLYRQR�D�OLPLWDWH�SURIRQGLWj�H�SUH�
GLOLJRQR� VXEVWUDWL� URFFLRVL� �DG� HFFH]LRQH� GHL� FHIDOL�� FKH
VRQR� VSHFLH� XELTXLWDULH��� 6L� q� SHUFLy� LSRWL]]DWR� FKH� OH
HOHYDWH�GHQVLWj�ULOHYDWH�LQ�EDUULHUD�IRVVHUR�GRYXWH�VRSUDW�
WXWWR�D�FHIDOL��FRUYLQH�R�VDUDJKL��/D�UHDOL]]D]LRQH�GL�FHQVL�
PHQWL�YLVLYL� DQFKH�QHOOD� ]RQD�GHO� )$'� H�QHOOD� ]RQD� YL�
FLQR�DO�FRQILQH� VHWWHQWULRQDOH�GHOOD�5LVHUYD�SHUPHWWHUHE�
EH� GL� RWWHQHUH� LQIRUPD]LRQL� VXOOH� VSHFLH� SUHVHQWL� LQ� WDOL
DUHH�FRQ�SRWHQ]LDOH�DJJUHJDWLYR�� ,QROWUH�� O¤DXVLOLR�GL�XQD
YLGHRFDPHUD�YLD�FDYR�GXUDQWH�PRQLWRUDJJL�DFXVWLFL�IXWXUL
FRQVHQWLUj�GL�RWWHQHUH�PDJJLRUL�LQIRUPD]LRQL�VXOOH�VSHFLH
VRQLILFDWH� H� VXOOH� ORUR� SURSULHWj� GL� ULIOHVVLRQH� DFXVWLFD�
FRVu�GD�IDFLOLWDUH�LO�ULFRQRVFLPHQWR�GHOOH�VSHFLH�VXOOD�EDVH
GHOOD�WLSRORJLD�GHL�EDQFKL�YLVXDOL]]DWL�QHJOL�HFRJUDPPL�

/R� VWXGLR� FRQGRWWR� KD� GLPRVWUDWR� OD� YDOLGLWj� GL� XQD
PHWRGRORJLD� GL� FDPSLRQDPHQWR� FKH� SXy� HVVHUH� XWLOL]�
]DWD�SHU�PLJOLRUDUH�O¤HIILFDFLD�GL�JHVWLRQH�GHOOH�DUHH�PD�
ULQH�SURWHWWH��/D� OLPLWDWD�HVWHQVLRQH�GHOOD�$03�GL�0LUD�
PDUH�QH�IDFLOLWD�LO�FRQWUROOR�H�OD�JHVWLRQH�ULVSHWWR�DG�DOWUH
DUHH�PDULQH� SURWHWWH� FKH� VL� HVWHQGRQR� VX� VXSHUILFL� EHQ
SL~�DPSLH�� ,Q� WDOH� DUHH�� O¤XWLOL]]R�GL� WHFQLFKH� DFXVWLFKH
DWWLYH� SHUPHWWHUHEEH� GL� VFRSULUH� ]RQH� GL� DJJUHJD]LRQH
LWWLFD� FKH� GRYUHEEHUR� HVVHUH� PDJJLRUPHQWH� WXWHODWH
GDOO¤LPSDWWR� DQWURSLFR�� ,O� SRVL]LRQDPHQWR� GL� FDPSL
RUPHJJLR�H� DQFRUDJJLR�� OD� FUHD]LRQH�GL� ]RQH� LQWHUGHWWH
DOOD�QDYLJD]LRQH�H� OD�JHVWLRQH�GHO� WXULVPR�H�GHOOH�YLVLWH
VXEDFTXHH� GRYUHEEHUR� WHQHU� FRQWR� GHOOH� ]RQH� LQGLYL�
GXDWH��/H�DUHH�GL�DJJUHJD]LRQH�LWWLFD��LQROWUH��FRVWLWXHQGR
SRWHQ]LDOL� DUHH� GL� LQWHUHVVH� SHU� L� SHVFDWRUL�� SRWUHEEHUR
UDSSUHVHQWDUH�LPSRUWDQWL�SXQWL�GL�ULIHULPHQWR�QHOOD�SLDQL�
ILFD]LRQH� GHOOH� VWUDWHJLH� GL� FRQWUROOR� H� VRUYHJOLDQ]D
DOO¤LQWHUQR�GL�XQD�$03�

)LJ�� ��� 3DUWLFRODUH� GHOO£HFRJUDPPD� UHODWLYR� DO� TXLQWR
WUDQVHWWR�GL�1RYHPEUH�������6XOOD�GHVWUD�VL�RVVHUYD�XQ
EDQFR� GL� SHVFL�� VHSDUDWL� GDO� IRQGDOH�� VXOOD� VLQLVWUD� OD
VWUXWWXUD�GHO�)$'�
6O�� ��� 'HWDMO� HKRJUDPD� SHWHJD� WUDQVHNWD� L]� QRYHPEUD
������NL�SULND]XMH�ULEMR�MDWR��QD�GHVQL��LQ�SURILO�)$'��QD
OHYL��
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)LJ������(FRJUDPPD�UHODWLYR�DO�VHWWLPR�WUDQVHWWR�GHO���
6HWWHPEUH������
6O������(KRJUDP�VHGPHJD�WUDQVHNWD�]�GQH�����VHSWHPEUD
�����

,QILQH��OD�YDOXWD]LRQH�GHOO¤HIILFDFLD�HG�HIILFLHQ]D�GHO�
OD� JHVWLRQH� GHOOH� DUHH� SURWHWWH� LQ� WHUPLQL� GL� LPSDWWL
SRVLWLYL� R� QHJDWLYL� FKH� HVVD� SURGXFH� q� XQ� DUJRPHQWR
PROWR�VHQWLWR�SUHVVR�OD�$03�GL�0LUDPDUH�FKH�GD�DQQL�q
VLWR� GL� VSHULPHQWD]LRQH� GHOOD� YDOXWD]LRQH� GHOO¤HIILFDFLD
DOO¤LQWHUQR�GL�XQ�SURJHWWR�LQWHUQD]LRQDOH�GL�DSSOLFD]LRQH
GHOOH� OLQHH� JXLGD� GHO� PDQXDOH� ,8&1� 12$$� ::)

LQWLWRODWR� �+RZ� LV� \RXU� 03$� GRLQJ� �� D� JXLGHERRN� RI
QDWXUDO� DQG� VRFLDO� LQGLFDWRUV� IRU� HYDOXDWLQJ� 0DULQH
3URWHFWHG�$UHDV�0DQDJHPHQW�(IIHFWLYHQHVV���3RPHUR\�HW
DO��� ������� ,QGLFL� HG� LQGLFDWRUL� GL� PLVXUD� GHO� ULVXOWDWR
GHOOH� D]LRQL� GL� JHVWLRQH� VRQR� QXPHURVL�� PD� YDQQR� LQ
RJQL� FDVR� ULIHULWL� H� DGDWWDWL� DOOD� UHDOWj� LQ� FXL� VL� RSHUD�
/¤XVR� GHOO¤HFKRVRXQGHU� SHU� OD� YDOXWD]LRQH� GHL� SRSROD�
PHQWL� LWWLFL� DOO¤LQWHUQR� GHOO¤DUHD� SURWHWWD�� JUD]LH� DOOD
UDSLGLWj�QHOO¤DFTXLVL]LRQH�GDWL�H�DOOD�SRVVLELOLWj�GL�FRSULUH
DPSLH�]RQH��H�OD�GHILQL]LRQH�GL�XQ�SURWRFROOR�GL�DQDOLVL�H
LQWHUSUHWD]LRQH� GHL� GDWL� UDFFROWL� VL� LQVHULVFRQR� SHUIHW�
WDPHQWH�TXDOL�VWUXPHQWL�D�VXSSRUWR�GHOOD�PLVXUD]LRQH�GL
DOFXQL� LQGLFDWRUL� ELRILVLFL� GHOO¤HIILFDFLD� OHJDWL� DOOD� FRP�
SRQHQWH�LWWLFD�

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

6L� ULQJUD]LD� LO�'LUHWWRUH� GRWW��0DXUL]LR�6SRWR� H� WXWWR
OR� VWDII� GL� 0LUDPDUH� SHU� DYHU� PHVVR� D� GLVSRVL]LRQH� OD
VWUXPHQWD]LRQH�QHFHVVDULD�DOOR�VYROJLPHQWR�GHO�SUHVHQWH
ODYRUR�� 8Q� ULQJUD]LDPHQWR� SDUWLFRODUH� YD� DO� GRWW�� &LUL�
DFR�� SHU� L� FRQVLJOL� LQIRUPDWLFL�� H� DO� GRWW�� 9LQ]L� �� SHU� OH
XVFLWH�LQ�EDUFD��*UD]LH�GL�FXRUH�DQFKH�DO�GRWW�&RVWDQWLQL
SHU�L�SUH]LRVL�FRQVLJOL�H�OH�SURILFXH�GLVFXVVLRQL�

$1$/,=$�%,2$.867,à1,+�32'$7.29�35,'2%/-(1,+�=�(+2621'(5-(0�=$�2&(12
5,%-,+�3238/$&,-�9�1$5$91(0�0256.(0�5(=(59$78�0,5$0$5(

6HUHQD�'21$',�	�0LOHQD�7(03(67$
$UHD�0DULQD�3URWHWWD�GL�0LUDPDUH��,�������7ULHVWH��Y�OH�0LUDPDUH������,WDOLD

(�PDLO��VHUHQDGRQDGL#\DKRR�LW

'RQDWHOOD�'(/�3,(52
'LSDUWLPHQWR�6FLHQ]H�GHOOD�9LWD��8QLYHUVLWj�GHJOL�6WXGL�GL�7ULHVWH��,�������7ULHVWH��9LD�*LRUJLHUL�����,WDOLD

329=(7(.

$NXVWLßQH�PHWRGH� VR� QHLQYD]LYQH� LQ� ]DWR� SUHGVWDYOMDMR� SULPHUQR� RURGMH� ]D� GRSROQLWHY� RSD]RYDOQLK� FHQ]XVRY
��YLVXDO�FHQVXV���SUL�UD]LVNDYDK�LQ�PRQLWRULQJX�ULEMLK�SRSXODFLM�]QRWUDM�]DYDURYDQLK�PRUVNLK�REPRßLM��0HG�DSULORP�LQ
QRYHPEURP� ����� VR� DYWRUML� UD]LVNRYDOL� SURVWRUVNR� UD]SRUHGLWHY� ULEMLK� SRSXODFLM� ]QRWUDM� 1DUDYQHJD� PRUVNHJD
UH]HUYDWD�0LUDPDUH� �7UÊDÈNL� ]DOLY�� VHYHUQL� -DGUDQ��� ]� XSRUDER� ]QDQVWYHQHJD� HKRVRQGHUMD� VSOLW�EHDP�� 7DNR� VR� ELOL
XJRWRYOMHQL�SRWHQFLDOQL�SUHGHOL��NMHU�VH�ULEH�]GUXÊXMHMR��1D�SUHGHOX�RE�JUHEHQX��)$'�D� �ILVK�DJJUHJDWLQJ�GHYLFH�� LQ
VHYHUQH� PHMH� UH]HUYDWD�� MH� ELOD� Y� Y]RUßHYDOQHP� REGREMX� XJRWRYOMHQD� YLVRND� JRVWRWD� ULEMLK� SRSXODFLM�� 3ULGREOMHQL
UH]XOWDWL� SUHGVWDYOMDMR� SRPHPEQR� LQIRUPDFLMR� ]D� XSUDYOMDQMH� LQ� RFHQR� XßLQNRYLWRVWL� XSUDYOMDQMD� ]DYDURYDQHJD
PRUVNHJD�UH]HUYDWD�

.OMXÞQH�EHVHGH��1DUDYQL�PRUVNL�UH]HUYDW�0LUDPDUH��ULEMD�JRVWRWD��HKRVRQGHU

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

$$�99�� �������� )LVK� YLVXDO� FHQVXV� LQ�0DULQH� 3URWHFWHG
$UHDV�� 3URFHHGLQJ� RI� WKH� ,QWHUQDWLRQDO�:RUNVKRS��8VWL�
FD�� ,WDO\�� ������ -XQH� ������ 1DWXUDOLVWD� 6LFLO��� ;;,,,
�VXSSO����������

$$�99�� �������� 8VHU� *XLGH� 9LVXDO� $QDO\]HU� ��� %LR�
6RQLFV�,QF���6HDWWOH��:$��
$$�99�� �������� 9DOXWD]LRQH� GHOO¤LPSDWWR� GHOOH� DWWLYLWj
VXEDFTXHH�� 5HOD]LRQH� LQWHUQD�� ::)� ,WDOLD� �� 5LVHUYD
1DWXUDOH�0DULQD�GL�0LUDPDUH��7ULHVWH�
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&DVWHOODULQ�� &��� *�� 9LVLQWLQ� 	� 5�� 2GRULFR� �������
/¤LWWLRIDXQD� GHOOD� 5LVHUYD�1DWXUDOH�0DULQD� GL�0LUDPDUH
�*ROIR� GL� 7ULHVWH�� $OWR� $GULDWLFR��� $QQDOHV�� 6HU�� +LVW�
1DW������������������
&KDUERQQHO�� (��� 3�� )UDQFRXU�	� -�� *�� +DUPHOLQ� �������
)LQILVK� SRSXODWLRQV� DVVHVVPHQW� WHFKQLTXHV� RQ� DUWLILFLDO
UHHIV�� D� UHYLHZ� LQ� WKH� (XURSHDQ� 8QLRQ�� LQ� (XURSHDQ
$UWLILFLDO� 5HHI� 5HVHDUFK�� 6RXWKDPSWRQ� 2FHDQRJUDSK\
&HQWHU��-HQVHQ��$&���SS����������
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