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

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

�
� �

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

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

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

�
� � � � � � � � � � � �

� � � � � � � � � � � �
� � � �

� � �
�

187

$77,�*LRUQDWH�)LWRSDWRORJLFKH��������������������
�

(63(5,(1=(�',�&$032�&21�%(1=29,1',)/83<5��62/$7(12/������������������������
18292�35,1&,3,2�$77,92�3(5�/$�',)(6$�'(/�)580(172�'$//(�������������������������

0$/$77,(�)2*/,$5,��
�

*��35$'2/(6,���*��'21$7,���'��0$18(//2���*��)(55$==$12���
�7HUUHPHUVH�6RF��&RRS���9LD�&j�GHO�9HQWR�������������%DJQDFDYDOOR��5$���

��6\QJHQWD�,WDOLD�6�S�$���9LD�*DOODUDWH������±�������0LODQR�
JSUDGROHVL#WHUUHPHUVH�LW�

�
5,$668172�

9HQJRQR�SUHVHQWDWL�L�ULVXOWDWL�GL�GXH�SURYH�GL�FDPSR�HIIHWWXDWH�SHU�YDOXWDUH�O¶DWWLYLWj�GHO�QXRYR�
IXQJLFLGD� EHQ]RYLQGLIOXS\U� �6RODWHQRO���� FRQWUR� OH� PDODWWLH� IRJOLDUL� �VHSWRULRVL� H� UXJJLQH�
EUXQD�� H� GHOOD� VSLJD� �IXVDULRVL�� VX� IUXPHQWR� WHQHUR� H� GXUR��/H�SURYH� VRQR� VWDWH� UHDOL]]DWH� LQ�
XQ¶DUHD�FHUHDOLFROD�GHOOD�SURYLQFLD�GL�5DYHQQD��FRQIURQWDQGR�6RODWHQRO��XWLOL]]DWR�VLD�GD�VROR�
�(ODWXV�3OXV���LQ�PLVFHOD�HVWHPSRUDQHD�FRQ�XQ�IXQJLFLGD�D�GLIIHUHQWH�PHFFDQLVPR�G¶D]LRQH��VLD�
LQ� PLVFHOD� SURQWD� FRQ� SURWLRFRQD]ROR� �(ODWXV� (UD��� 3HU� RJQL� WHVL� VL� q� FRQVLGHUDWD� OD� GRSSLD�
DSSOLFD]LRQH�� FRQ� WUDWWDPHQWL� HVHJXLWL� D� LQL]LR� OHYDWD� H� D� LQL]LR� DQWHVL� LQ� FRQIURQWR� FRQ�
DSSOLFD]LRQL� DOOD� FRPSDUVD� GHOOD� IRJOLD� D� EDQGLHUD� H� VHPSUH� LQ� ILRULWXUD�� 1HO� ELHQQLR� GL�
VSHULPHQWD]LRQH��6RODWHQRO�KD�PRVWUDWR�XQ¶HOHYDWD�HIILFDFLD�H�XQD�SUROXQJDWD�DWWLYLWj�ROWUH�FKH�
XQ¶RWWLPD�PLVFLELOLWj�FRQ�DOWUL�SULQFLSL�DWWLYL���
3DUROH�FKLDYH��VHSWRULRVL��UXJJLQH�EUXQD��IXVDULRVL��(ODWXV�3OXV�

�
6800$5<�
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7KH� UHVXOWV� RI� WZR� ILHOG� WULDOV� DLPHG� DW� HYDOXDWLQJ� WKH� HIIHFWLYHQHVV� RI� EHQ]RYLQGLIOXS\U�
�6RODWHQRO��� DJDLQVW� GLVHDVH� DIIHFWLQJ� OHDYHV� �VHSWRULD� DQG� EURZQ� UXVW�� DQG� KHDG� �IXVDULXP�
KHDG� EOLJKW�� RI� VRIW� DQG� GXUXP�ZKHDW� DUH� UHSRUWHG��7KH� WULDOV� ZHUH� FDUULHG� RXW� LQ� D� W\SLFDO�
FHUHDO�JURZLQJ� DUHD� �5DYHQQD�� (PLOLD� 5RPDJQD�� FRPSDULQJ� 6RODWHQRO� XVHG� DORQH� �(ODWXV�
3OXV��� LQ� WDQN�PL[�ZLWK�D� IXQJLFLGH�KDYLQJ�D�GLIIHUHQW�PRGH�RI�DFWLRQ�� DQG� LQ� UHDG\�PL[WXUH�
ZLWK� SURWKLRFRQD]ROH� �(ODWXV� (UD��� (YHU\� WUHDWPHQW� FRQVLVWHG� RI� WZR� DSSOLFDWLRQV�� DW� WKH�
EHJLQQLQJ�RI� VWHP�HORQJDWLRQ�DQG�DW� IORZHULQJ� VWDJH� FRPSDUHG� WR� IODJ� OHDI� VWDJH�DQG�VWLOO� DW�
IORZHULQJ��,Q�WKH�WZR�\HDUV�RI�WULDOV��6RODWHQRO�VKRZHG�KLJK�DQG�ORQJ�ODVWLQJ�HIIHFWLYHQHVV��DV�
ZHOO�DV�JRRG�PLVFLELOLW\�ZLWK�RWKHU�DFWLYH�LQJUHGLHQWV����
.H\ZRUGV��VHSWRULD�GLVHDVHV��EURZQ�UXVW��)XVDULXP�VSS���(ODWXV�3OXV�
�

,1752'8=,21(�
/H�PDODWWLH�IXQJLQH�VXO�IUXPHQWR�SRVVRQR�PHWWHUH�D�ULVFKLR�OD�SURGXWWLYLWj�GHOOD�FROWXUD��SHU�

FXL�XQ¶RWWLPDOH�GLIHVD�IXQJLQD�q�OD�FKLDYH�SHU�VDOYDJXDUGDUQH�OD�UHGGLWLYLWj��
,Q�TXHVWL�XOWLPL�DQQL� OD�UXJJLQH�EUXQD��3XFFLQLD�WULWLFLQD��H�LO�FRPSOHVVR�GHOOD�VHSWRULRVL�� L�

FXL� DJHQWL� FDXVDOL� VRQR� 6HSWRULD� WULWLFL� �VLQ�� =\PRVHSWRULD� WULWLFL�� H� 6WDJRQRVSRUD� QRGRUXP�
�VLQ�� 3DUDVWDJRQRVSRUD� QRGRUXP��� VRQR� ULVXOWDWL� IRUWHPHQWH� GLIIXVL� LQ� GLYHUVL� DUHDOL� GL�
FROWLYD]LRQH� GHO� FHQWUR� H� GHO� QRUG� ,WDOLD�� ,Q� SDUWLFRODUH� OD� VHSWRULRVL�� FKH� KD� UDJJLXQWR� LO�
FXOPLQH� GL� VYLOXSSR� D� PHWj� GHJOL� DQQL� ����� �3DVTXLQL� HW� DO�� ������� UDSSUHVHQWD� RJJLJLRUQR�
O¶DYYHUVLWj� FKLDYH� QHOOD� GLIHVD� IXQJLFLGD� GHL� IUXPHQWL� WHQHUL� H� GXUL�� $QFKH� OD� UXJJLQH� JLDOOD�
�3XFFLQLD� VWULLIRUPLV��� SXU� FRQ� YLUXOHQ]D� GLIIHUHQWH� GL� DQQR� LQ� DQQR�� KD� LQWHQVLILFDWR� OD� VXD�
SUHVHQ]D� QHJOL� XOWLPL� DQQL�� /D� IXVDULRVL� GHOOD� VSLJD� �)XVDULXP� VSS��0LFURGRFKLXP� QLYDOH���



LQYHFH�� q� DQFRUD� XQD� GHOOH� PDODWWLH� SL�� SHULFRORVH�� PD� SL�� SHU� OD� PDQFDQ]D� GL� YDULHWj� GL�
IUXPHQWR�GXUR�UHVLVWHQWL�R�WROOHUDQWL��PHGLDPHQWH�SL��VHQVLELOL�GL�TXHOOH�GL�IUXPHQWR�WHQHUR��H�
SHU�JOL�HIIHWWL�VXOOD�TXDOLWj�LJLHQLFR�VDQLWDULD�GHOOD�JUDQHOOD�SHU�OD�SRVVLELOH�FRQWDPLQD]LRQH�FRQ�
GHRVVLQLYDOHQROR� �3DTXLQL� HW� DO���������� SLXWWRVWR� FKH� SHU� OD� UHDOH� GLIIXVLRQH� UHJLVWUDWD� QHJOL�
XOWLPL�DQQL���
/D�GLIHVD�RJJLJLRUQR�q�LPSHUQLDWD�VXO�FRQWUROOR�GHOOD�VHSWRULRVL�H�GHOOD�IXVDULRVL�GHOOD�VSLJD��

VRSUDWWXWWR�VXO�IUXPHQWR�GXUR��,Q�SDUWLFRODUH��FRQ�DQGDPHQWL�VWDJLRQDOL�IDYRUHYROL�DOOH�PDODWWLH��
LO� GRSSLR� WUDWWDPHQWR�� FRQ� XQD� DSSOLFD]LRQH� HIILFDFH� FRQWUR� OD� VHSWRULRVL� DOOD� OHYDWD� H� XQ�
IXVDULFLGD� LQ� VSLJDWXUD�� q� RUPDL� DVVRGDWR� HVVHUH� OD� VWUDWHJLD� GL� GLIHVD� LPSUHVFLQGLELOH� SHU�
PLJOLRUDUH�VLJQLILFDWLYDPHQWH�SURGX]LRQH��TXDOLWj�H�VDQLWj��%ODQGLQR�HW�DO���������
,Q� TXHVWR� FRQWHVWR� VL� LQVHULVFRQR� OH� SURYH� HVHJXLWH� QHO� ELHQQLR� ���������� SHU� YDOXWDUH�

O¶DWWLYLWj� GHOOD� QXRYD� PROHFROD�� EHQ]RYLQGLIOXS\U� �6RODWHQRO���� LQ� JUDGR� GL� LQLELUH� O¶HQ]LPD�
VXFFLQDWR�GHLGURJHQDVL� �6HUUD� HW� DO���������� XWLOL]]DWR� VLD� GD� VROR� �QRPH� FRPPHUFLDOH�(ODWXV�
3OXV��PD�LQ�PLVFHOD�HVWHPSRUDQHD�FRQ�XQ�DOWUR�IXQJLFLGD�D�GLYHUVR�PHFFDQLVPR�G¶D]LRQH��VLD�
LQ�PLVFHOD�FRQ�SURWLRFRQD]ROR��QRPH�FRPPHUFLDOH�(ODWXV�(UD����
�

0$7(5,$/,�(�0(72',�
/H�SURYH�VRQR�VWDWH�FRQGRWWH�QHO�ELHQQLR�����������H�VRQR�VWDWH�UHDOL]]DWH�QHOO¶DUHDOH�D�QRUG�

GL� 5DYHQQD�� D� &DPHUORQD� H� D� 6�� $OEHUWR�� GRYH� IUHTXHQWHPHQWH� OH� DYYHUVLWj� GHO� IUXPHQWR�
GHWHUPLQDQR�GDQQL� LQJHQWL�VXL� WHVWLPRQL�QRQ� WUDWWDWL��1HO�SULPR�DQQR�GL�VSHULPHQWD]LRQH� VL�q�
ODYRUDWR� VX� IUXPHQWR� WHQHUR�� YDULHWj� $����� PROWR� VHQVLELOH� D� VHSWRULRVL�� PHQWUH� QHOO¶DQQR�
VXFFHVVLYR�OD�SURYD�q�VWDWD�HVHJXLWD�VX�IUXPHQWR�GXUR��YDULHWj�6��&DUOR��HVWUHPDPHQWH�VHQVLELOH�
DOOH� GLYHUVH� PDODWWLH� IRJOLDUL� �VHSWRULRVL� H� UXJJLQH� EUXQD�� H� DOOD� IXVDULRVL� GHOOD� VSLJD�� ,Q�
HQWUDPEH� OH� DQQDWH� OD� SUHFHVVLRQH� FROWXUDOH� q� VWDWD� IUXPHQWR�� FRVu� GD� JDUDQWLUH� XQ� HOHYDWR�
LQRFXOR�QDWXUDOH�GHOOH�GLIIHUHQWL�SDWRORJLH�IXQJLQH��,QROWUH�LQ�DPEHGXH�OH�SURYH�VL�q�SURYYHGXWR�
DG� LQIHWWDUH� DUWLILFLDOPHQWH� OD� IXVDULRVL� GHOOD� VSLJD� D� LQL]LR� DQWHVL�� GRSR� LO� WUDWWDPHQWR�SHU� OD�
SURWH]LRQH� GHOOD� VSLJD�� XWLOL]]DQGR� XQ� LQRFXOR� GL� )XVDULXP� FXOPRUXP� H� )�� JUDPLQHDUXP�
FRQFHQWUDWR���[�����FRQLGL�SHU�PLOOLOLWUR�����
6L� q� XWLOL]]DWR� XQR� VFKHPD� VSHULPHQWDOH� D� EORFFKL� UDQGRPL]]DWL�� FRQ� TXDWWUR� ULSHWL]LRQL� H�

SDUFHOOH�GL������P�����PHWUL�LQ�OXQJKH]]D�H���PHWUL�LQ�ODUJKH]]D���FRQ�XQ�WHVWLPRQH�QRQ�WUDWWDWR�
SHU�VLQJROR�EORFFR��
,� SURWRFROOL� VSHULPHQWDOL� SUHYHGHYDQR� WUH� PRPHQWL� GL� DSSOLFD]LRQH�� D� LQL]LR� OHYDWD� �$��� D�

LQL]LR�FRPSDUVD�GHOOD�IRJOLD�D�EDQGLHUD��%��H�O¶XOWLPR�DOOD�FRPSDUVD�GHOOH�SULPH�DQWHUH��&���
,�WUDWWDPHQWL�VRQR�VWDWL�HVHJXLWL�XWLOL]]DQGR�XQD�EDUUD�ODWHUDOH�SRUWDWD�D�PDQR�FRQ�SUHVVLRQH�

IRUQLWD�GD�DQLGULGH�FDUERQLFD��SRUWDQWH���XJHOOL�D�YHQWDJOLR�PRGHOOR�7HH-HW�����96�GLVWDQ]LDWL�
�����PHWUL��FDOLEUDWD�SHU�GLVWULEXLUH�XQ�YROXPH�GL�VROX]LRQH�SDUL�D�����/�KD���
,�ULOLHYL�VRQR�VWDWL�HVHJXLWL�VHJXHQGR�OD�OLQHD�JXLGD�(332�SS�����������)ROLDU�DQG�HDU�GLVHDVHV�

RQ�FHUHDOV��,�ULOLHYL�GL�HIILFDFLD�VX�VHSWRULRVL�������H�������H�UXJJLQH�EUXQD��������VRQR�VWDWL�
HIIHWWXDWL� LQ� XQ� SHULRGR� FRPSUHVR� WUD� OH� �� H� OH� �� VHWWLPDQH� GRSR� O¶XOWLPR� SHULRGR� GL�
DSSOLFD]LRQH��3HU� OD� YDOXWD]LRQH�GHOOD� IXVDULRVL� GHOOD� VSLJD� L� ULOLHYL� VRQR� VWDWL� HVHJXLWL� ������
JLRUQL�GRSR�LO�WUDWWDPHQWR�HIIHWWXDWR�DG�LQL]LR�DQWHVL��,Q�HQWUDPEH�OH�DQQDWH�VL�q�SURFHGXWR�DOOD�
UDFFROWD�SDUFHOODUH�GHO� IUXPHQWR�H�DO�FDOFROR�GHOOD�SURGX]LRQH�GL�JUDQHOOD� �W�KD�� ROWUH�FKH�GHO�
SHVR� VSHFLILFR� �NJ�K/��� VFHOWR� FRPH� SDUDPHWUR� TXDOLWDWLYR�� 1HO� ����� O¶DQDOLVL� GHO� OLYHOOR� GL�
GHRVVLQLYDOHQROR�IX�HVHJXLWD�VX�XQ�FRDFHUYR�GHOOH���ULSHWL]LRQL�GL�RJQL�WHVL��
,� GDWL� VRQR� VWDWL� VRWWRSRVWL� DOO¶DQDOLVL� GHOOD� YDULDQ]D� �$QRYD�� H� DO� WHVW� GL� 'XQFDQ�� SUHYLD�

RSSRUWXQD�WUDVIRUPD]LRQH�TXDORUD�QHFHVVDULD��,O�JUDGR�GL�D]LRQH�q�VWDWR�FDOFRODWR�GDOO¶LQGLFH�GL�
DWWDFFR�VHFRQGR�OD�IRUPXOD�GL�$EERWW��
�
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7DEHOOD����3URGRWWL�LPSLHJDWL�QHOOH�SURYH�

3URGRWWR� 6RVWDQ]D�DWWLYD� &RQFHQWUD]LRQH�
J�/� )RUP��

(ODWXV�3OXV� %HQ]RYLQGLIOXS\U�� ���� (&�
(ODWXV�(UD� %HQ]RYLQGLIOXS\U���SURWLRFRQD]ROR�� ��������� (&�
6HJXULV�;WUD� ,VRS\UD]DP���D]R[\VWURELQ���FLSURFRQD]ROR�� ��������������� 6&�
6HJXULV�(UD� ,VRS\UD]DP���SURWLRFRQD]ROR�� ���������� 6&�
$PLVWDU�;WUD� $]R[\VWURELQ���FLSURFRQD]ROR�� ��������� 6&�
$PLVWDU� $]R[\VWURELQ��� ���� 6&�
7LSWRU�8OWUD� 'LIHQRFRQD]ROR���WHEXFRQD]ROR� ���������� (&�
6FLURFFR� 7HWUDFRQD]ROR� ���� (:�
=DQWDUD� %L[DIHQ����WHEXFRQD]ROR� ��������� (&�
3URVDUR� 3URWLRFRQD]ROR���WHEXFRQD]ROR�� ���������� (&�
&RPHW�����(&� 3\UDFORVWURELQ� ���� (&�
&DUDPED� 0HWFRQD]ROR� ��� (&�

�
�

5,68/7$7,�
$QQR������
1HO� ����� OH� FRQGL]LRQL� FOLPDWLFKH� VRQR� VWDWH� HVWUHPDPHQWH� IDYRUHYROL� DOOR� VYLOXSSR� GL�

VHSWRULRVL�� FRQ� XQD� IUHTXHQ]D� GL� SUHFLSLWD]LRQL� SDUL� D� ��� JLRUQL� SHU� XQ� WRWDOH� GL� ����PP� GL�
SLRJJLD�FDGXWL�GDO���JHQQDLR�DO����PDJJLR��&RQ�TXHVWR�DQGDPHQWR�L�SULPL�VLQWRPL�GL�PDODWWLD�
QHO� WHVWLPRQH� QRQ� WUDWWDWR� VRQR� FRPSDUVL� JLj� D� IHEEUDLR�� GHWHUPLQDQGR� VXFFHVVLYDPHQWH�
XQ¶LQFLGHQ]D� GL� PDODWWLD� VXOOD� IRJOLD� D� EDQGLHUD� H� VXOOD� SHQXOWLPD� IRJOLD� SDUL� DO� ������ FRQ�
VHYHULWj�GHO�������H�GHO��������ULVSHWWLYDPHQWH��,�ULVXOWDWL�PRVWUDQR�LQ�PRGR�LQHTXLYRFDELOH�
FKH� OH� DSSOLFD]LRQL� HVHJXLWH� WDUGLYDPHQWH� LQ� OHYDWD� KDQQR� IRUQLWR� XQ¶HIILFDFLD�
VLJQLILFDWLYDPHQWH�VXSHULRUH�D�TXHOOD�RWWHQXWD�GDL�WUDWWDPHQWL� UHDOL]]DWL�SUHFRFHPHQWH�D�LQL]LR�
OHYDWD��8QLFD�HFFH]LRQH�q�VWDWD�SURSULR�OD�WHVL�FKH�YHGHYD�O¶LPSLHJR�GL�6RODWHQRO�D�LQL]LR�OHYDWD�
VHJXLWR� GD� LVRS\UD]DP� �� SURWLRFRQD]ROR�� FKH� KD� PRVWUDWR� XQ¶DWWLYLWj� QRQ� VWDWLVWLFDPHQWH�
GLVVLPLOH� GD� TXHOOD� IRUQLWD� GDOOD� PHGHVLPD� FRPELQD]LRQH�� PD� FRQ� LO� 6RODWHQRO� XWLOL]]DWR� D�
LQL]LR� HPLVVLRQH� GHOOD� IRJOLD� D� EDQGLHUD�� 7UD� OH� WHVL� FRQ� DSSOLFD]LRQL� SUHFRFL�� GLYHUVH� KDQQR�
PRVWUDWR�XQD�ULGX]LRQH�GHOOD�PDODWWLD�VROR�QXPHULFD��VHQ]D�GLVFRVWDUVL�VLJQLILFDWLYDPHQWH�GDO�
WHVWLPRQH� QRQ� WUDWWDWR�� FRPH� OD� WHVL� ��� �SLUDFORVWURELQ� VHJXLWR� GD� PHWFRQD]ROR��� OD� ��
�LVRS\UD]DP���D]R[\VWURELQ���FLSURQD]ROR�VHJXLWR�GD�GLIHQRFRQD]ROR��� WHEXFRQD]ROR��H�OD���
�D]R[\VWURELQ���FLSURFRQD]ROR�VHJXLWR�GD�GLIHQRFRQD]ROR���WHEXFRQD]ROR���WDEHOOD�����
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6X� UXJJLQH� EUXQD� WXWWH� OH� VWUDWHJLH� KDQQR� ULGRWWR� VLJQLILFDWLYDPHQWH� LO� OLYHOOR� GL� PDODWWLD�
ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��WDEHOOD�����$QFKH�LQ�TXHVWR�FDVR�QRQ�VRQR�HPHUVH�GLIIHUHQ]H�
�Qp�QXPHULFKH��Qp�VWDWLVWLFKH��WUD�L�GXH�PRPHQWL�GL�DSSOLFD]LRQH�LQ�OHYDWD��DG�HFFH]LRQH�GHOOH�
WHVL� FRQ� EL[DIHQ� �� WHEXFRQD]ROR� VHJXLWR� GD� SURWLRFRQD]ROR� �� WHEXFRQD]ROR� ��� H� ����� LQ� FXL�
O¶HSRFD� SL�� SUHFRFH� KD� IRUQLWR� XQ� FRQWUROOR� GHOOD� PDODWWLD� VXOOD� IRJOLD� D� EDQGLHUD�
VLJQLILFDWLYDPHQWH� SL�� OLPLWDWR�� 4XHVWD� ULGX]LRQH� GL� DWWLYLWj� VSLHJD� DQFKH� OH� GLIIHUHQ]H�
VLJQLILFDWLYH�GL�DOFXQH�DOWUH�VWUDWHJLH�ULVSHWWR�OD�WHVL�����GLPRVWUDQGR�XQD�PDJJLRUH�SHUVLVWHQ]D�
G¶D]LRQH�GL�DOFXQL�IXQJLFLGL�DSSDUWHQHQWL�DJOL�6'+,��LQ�SDUWLFRODUH�TXDQGR�XWLOL]]DWL�LQ�PLVFHOD�
�SURQWD� R� HVWHPSRUDQHD�� FRQ� XQ� WULD]ROR�� ULVSHWWR� O¶DWWLYLWj� GL� EL[DIHQ� QRQ� FRPSOHWDPHQWH�
FRPSHQVDWD�GDOO¶D]LRQH�GHO�WUDWWDPHQWR�VXOOD�VSLJD�FRQ�SURWLRFRQD]ROR���WHEXFRQD]ROR����
�
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