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&HQWUR�GL�5LFHUFD�'LIHVD�H�&HUWLILFD]LRQH���9LD�&��*��%HUWHUR������������5RPD�

OXFLD�GRQQDUXPPD#FUHD�JRY�LW�
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5,$668172�
/D� ULFHUFD�GL� QXRYH� WHFQLFKH� D� ULGRWWR� LPSDWWR� DPELHQWDOH� SHU� OD� GLIHVD�GHOOH� FROWXUH� DJUDULH�
UDSSUHVHQWD�XQD�QHFHVVLWj�DPELHQWDOH�SUHVVDQWH�H�DOFXQH�PROHFROH�GL�RULJLQH�YHJHWDOH�TXDOL�JOL�
ROL� HVVHQ]LDOL� SRVVRQR� HVVHUH� XQD� YDOLGD� SURSRVWD�� /¶RELHWWLYR� GHO� SUHVHQWH� ODYRUR� q� VWDWR�
VYLOXSSDUH��WUDPLWH�RSSRUWXQL�DJHQWL�HPXOVLRQDQWL��SROLPHUL�H�WHQVLRDWWLYL���H�VDJJLDUH�LQ�VHUUD��
IRUPXOD]LRQL� D� EDVH� GL� VLQJROL� ROL� HVVHQ]LDOL� �URVPDULQR�� FKLRGL� GL� JDURIDQR�� RULJDQR�� SHU� OD�
GLIHVD�GDOO¶RLGLR�GHOOR�]XFFKLQR��%XRQL�OLYHOOL�GL�HIILFDFLD�VRQR�VWDWL�FRQVHJXLWL�FRQ�HQWUDPEH�OH�
WLSRORJLH� GL� IRUPXOD]LRQL� D� FRQIHUPD� FKH� O¶XVR� GL� WDOL� VRVWDQ]H� UDSSUHVHQWD� XQR� VWUXPHQWR�
LGHDOH�SHU� O¶XWLOL]]R� LQ� ORWWD� LQWHJUDWD�H��TXLQGL�� XQD�YDOLGD�DOWHUQDWLYD�SHU�XQ� ULGRWWR�DSSRUWR�
DPELHQWDOH�GL�SURGRWWL�GL�VLQWHVL��
3DUROH�FKLDYH��GLIHVD�LQWHJUDWD��FXFXUELWDFHH��URVPDULQR��FKLRGL�GL�JDURIDQR��RULJDQR��
�

6800$5<�
(9$/8$7,21�2)�)2508/$7(6�%$6('�21�(66(17,$/�2,/6�$*$,167�����

=8&&+,1,�32:'(5<�0,/'(:�
7KH� VHDUFK� IRU� QHZ� WHFKQLTXHV� ZLWK� UHGXFHG� HQYLURQPHQWDO� LPSDFW� IRU� WKH� SURWHFWLRQ� RI�
DJULFXOWXUDO�FURSV�LV�DQ�XUJHQW�QHHG��6RPH�PROHFXOHV�RI�SODQW�RULJLQ�VXFK�DV�HVVHQWLDO�RLOV�FDQ�
EH�D�YDOLG� VROXWLRQ��7KH�DLP�RI� WKLV�ZRUN�ZDV� WR�GHYHORS��E\�PHDQV�RI� VXLWDEOH�HPXOVLI\LQJ�
DJHQWV��SRO\PHUV�DQG�VXUIDFWDQWV���IRUPXODWHV�EDVHG�RQ�VLQJOH�HVVHQWLDO�RLOV��URVHPDU\��FORYH��
RUHJDQR�� IRU� WKH� FRQWURO� RI� ]XFFKLQL� SRZGHU\� PLOGHZ�� *RRG� OHYHOV� RI� HIIHFWLYHQHVV� ZHUH�
DFKLHYHG�LQ�JUHHQKRXVH�ZLWK�ERWK�W\SHV�RI�IRUPXODWHV�WHVWHG��7KH�UHVXOWV�REWDLQHG�FRQILUP�WKDW�
WKH� XVH� RI� WKHVH� VXEVWDQFHV� LV� DQ� LGHDO� WRRO� IRU� GLVHDVH� LQWHJUDWHG� FRQWURO��0RUHRYHU�� WKHVH�
IRUPXODWHV�DUH�D�YDOLG�DOWHUQDWLYH�WR�WKH�DSSOLFDWLRQ�RI�V\QWKHWLF�SURGXFWV��
.H\ZRUGV��LQWHJUDWHG�SHVW�PDQDJHPHQW��FXFXUELWV��URVHPDU\��FORYH��RUHJDQR�
�

,1752'8=,21(�
���/D�OHJLVOD]LRQH�HXURSHD��H�LQ�SDUWLFRODUH�OD�'LUHWWLYD����������&(��OLPLWD�IRUWHPHQWH�O¶XVR�GL�
DJURIDUPDFL�� UDIIRU]DQGR� O¶HVLJHQ]D�GL�XWLOL]]DUH� VWUDWHJLH�GL� ORWWD�DOWHUQDWLYH�� LO�SL��SRVVLELOH�
FRPSDWLELOL� FRQ� OD� WXWHOD� DPELHQWDOH�� /¶DQDOLVL� GHOOH� FRQRVFHQ]H� H� GHOOH� SRWHQ]LDOLWj� GHOOH�
PROHFROH�YHJHWDOL� QHOOD�GLIHVD�GHOOH�FROWXUH�DJUDULH�SRWUHEEH�SHUPHWWHUH�GL� LQGLYLGXDUH�QXRYL�
VERFFKL�SHU�O¶DJULFROWXUD�DO�ILQH�GL�RWWHQHUH�XQD�YDOLGD�DOWHUQDWLYD�DL�WUDGL]LRQDOL�ILWRIDUPDFL�GL�
VLQWHVL�� /H� SURSULHWj� GHL� SURGRWWL� QDWXUDOL� GHULYDQR� GDOOD� SUHVHQ]D� GL� PHWDEROLWL� VHFRQGDUL��
PROHFROH� ELRDWWLYH� LQ� JUDGR� GL� VYROJHUH� VYDULDWH� DWWLYLWj� IDUPDFRORJLFKH�� DQWLPLFURELFKH��
DQWLRVVLGDQWL��*OL�ROL�HVVHQ]LDOL�� LQ�SDUWLFRODUH��VRQR�PLVFHOH�FRPSOHVVH�GL�VRVWDQ]H�RUJDQLFKH�
YRODWLOL� OD� FXL� FRPSRVL]LRQH� FKLPLFD�� VWDQGDUGL]]DELOH� DWWUDYHUVR� OH� SL�� VRILVWLFDWH� WHFQLFKH�
FURPDWRJUDILFKH��PRVWUD�SURILOL�DQWLPLFURELFL�H�VSHWWUL�G¶D]LRQH�HVWUHPDPHQWH�DPSL��'DIHUHUD�
HW� DO��� ������ .DOHPED� H� .XQLFND�� ������ 6H\GLP� H� 6DULNXV�� ������ %R]LQ� HW� DO��� �������
*HQHUDOPHQWH��GDO�SXQWR�GL�YLVWD�FKLPLFR��WDOL�PLVFHOH�FRPSOHVVH�VRQR�FDUDWWHUL]]DWH�GD�GXH�R�
WUH�FRPSRQHQWL�SULQFLSDOL��SUHVHQWL�DG�HOHYDWH�FRQFHQWUD]LRQL��GDO����DO�������H�JHQHUDOPHQWH�



 

 

UHVSRQVDELOL� GHOO¶D]LRQH� ELRORJLFD�� $� WDO� SURSRVLWR�� PROWL� ROL� HVVHQ]LDOL� KDQQR� HYLGHQ]LDWR�
QRWHYROH�VSHWWUR�GL�DWWLYLWj�QHL�FRQIURQWL�GL�IXQJKL�SDWRJHQL�GHOOH�SLDQWH��,VPDQ��������H�LQROWUH�
LO�ORUR�XWLOL]]R�SHU�LO�FRQWHQLPHQWR�GHOO¶RLGLR�q�GRFXPHQWDWR�LQ�OHWWHUDWXUD��$O\�HW�DO����������/¶�
RLGLR�R�PDO�ELDQFR�UDSSUHVHQWD�XQD�GHOOH�SULQFLSDOL�DYYHUVLWj�GHOOH�FXFXUELWDFHH��VLD� LQ�SLHQR�
FDPSR�FKH�LQ�FROWXUD�SURWHWWD��FKH�QHJOL�XOWLPL�GHFHQQL�KD�PDQLIHVWDWR�L�PDJJLRUL�SUREOHPL�GL�
FRQWHQLPHQWR��,Q�,WDOLD�OD�FROWLYD]LRQH�GHOOH�FXFXUELWDFHH�q�DWWXDWD�VLD�QHOOH�DUHH�VHWWHQWULRQDOL�
FKH� LQ� TXHOOH� FHQWUDOL� H� PHULGLRQDOL� GHOOD� SHQLVROD�� 1HOO¶DPELWR� GL� TXHVWD� IDPLJOLD� ERWDQLFD�
ULHQWUD� OR� ]XFFKLQR� FKH� LQ� FROWXUD� SURWHWWD� ULYHVWH� XQ¶LPSRUWDQ]D� VWUDWHJLFD� QHO� FRPSDUWR�
SURGXWWLYR� GHOOD� 5HJLRQH� /D]LR�� /D� PDODWWLD� WURYD� LO� VXR� SL�� IDYRUHYROH� VYLOXSSR� FRQ�
WHPSHUDWXUH�FKH�VL�DJJLUDQR�LQWRUQR�DL�������&�H�FRQ�XPLGLWj�SDUL�R�VXSHULRUH�DO���������/H�
PDFFKLH�ELDQFKH�� VLQWRPR�GHOOD�PDODWWLD�� FRPSDLRQR� VXOOD� SDJLQD� LQIHULRUH� H� VXSHULRUH�GHOOH�
IRJOLH�� SRL� FRQ� OR� VYLOXSSR� GHOOD� PDODWWLD� RFFXSDQR� WXWWD� OD� IRJOLD�� ILQR� DO� VXR� FRPSOHWR�
GLVVHFFDPHQWR�� 6FRSR� GHO� SUHVHQWH� ODYRUR� q� GL� ULSRUWDUH� L� ULVXOWDWL� VSHULPHQWDOL� RWWHQXWL� QHO�
ELHQQLR������������LQ�FRQGL]LRQL�GL�VHUUD��SHU�OD�GLIHVD�GDOO¶RLGLR� �3RGRVSKDHUD�IXVFD��GHOOR�
]XFFKLQR���

0$7(5,$/,�(�0(72',�
���/H� SURYH� VSHULPHQWDOL� VRQR� VWDWH� FRQGRWWH� QHO� ELHQQLR� ���������� VX� ]XFFKLQR� YDULHWj�
5RPDQHVFR��SUHVVR�OH�VHUUH�GHO�&5($�'&��JLj�&5($�3$9���50���
1HOOH� VSHULPHQWD]LRQL� FRQGRWWH� VRQR� VWDWH� XWLOL]]DWH� IRUPXOD]LRQL� D� EDVH� GL� ROL� HVVHQ]LDOL�
RWWHQXWH�FRQ�RSSRUWXQL�DJHQWL�HPXOVLRQDQWL�>SROLPHUL��SROLHWLOHQJOLFROH�3(*������H�WHQVLRDWWLYL�
�7ZHHQ� ���@�� /H� VSHULPHQWD]LRQL� GHOO¶DQQR� ����� �JLXJQR� H� VHWWHPEUH�� VRQR� VWDWH� FRQGRWWH�
XWLOL]]DQGR�LO�7ZHHQ����FRPH�DJHQWH�HPXOVLRQDQWH�PHQWUH�LQ�TXHOOH�FRQGRWWH�QHO�������JLXJQR�
H�VHWWHPEUH��q�VWDWR�XWLOL]]DWR�LO�3(*������/H�FDUDWWHULVWLFKH�GHOOH�VWUDWHJLH�GL�GLIHVD�XWLOL]]DWH�
H� GHL� SURGRWWL� VDJJLDWL� QHOOH� SURYH� VRQR� ULSRUWDWH� LQ� WDEHOOD� �� �DQQR� ������ H� WDEHOOD� �� �DQQR�
�������1HOOH�SURYH� VRQR�VWDWH�SRVWH�D�FRQIURQWR�GLYHUVL�SURJUDPPL�GL� WUDWWDPHQWL�� D�FDGHQ]D�
VHWWLPDQDOH� �WDEHOOH� �� H� ���� *OL� ROL� HVVHQ]LDOL� VRQR� VWDWL� XWLOL]]DWL� DOWHUQDWL� D� XQ� IXQJLFLGD�
DQWLRLGLFR� GL� VLQWHVL� DG� D]LRQH� SUHYHQWLYD�� 9LYDQGR�� D� EDVH� GL� PHWUDIHQRQH�� GHOOD� IDPLJOLD�
FKLPLFD�GHL�EHQ]RIHQRQL��*OL�ROL�HVVHQ]LDOL� WHVWDWL� VRQR�HOHQFDWL�GL�VHJXLWR��ROLR�HVVHQ]LDOH�GL�
URVPDULQR� �5��� ROLR� HVVHQ]LDOH� GL� FKLRGL� GL� JDURIDQR� �*�� HG� ROLR� HVVHQ]LDOH� GL� RULJDQR� �2���
1HOOD�VWUDWHJLD�GL� ULIHULPHQWR�VRQR�VWDWL�XWLOL]]DWL�GXH� IXQJLFLGL�DQWLRLGLFL�GL� VLQWHVL��9LYDQGR�
�SULQFLSLR� DWWLYR� �PHWUDIHQRQH� ���� J�/��� GRWDWR� GL� SURSULHWj� SUHYHQWLYH�� H�7RSDV� �SULQFLSLR�
DWWLYR�  � SHQFRQD]ROR� ���� J�/�� FRQ� SURSULHWj� FXUDWLYH�� 2JQL� WHVL� HUD� FRVWLWXLWD� GD� TXDWWUR�
EORFFKL� UDQGRPL]]DWL� GL� WUH� SLDQWH�� /H� SLDQWH� GL� ]XFFKLQR� VRQR� FUHVFLXWH� LQ� DPELHQWH�
FRQWUROODWR� ���&���&����� IRWRSHULRGR�GL� ���RUH�� RJQXQD� LQ� VLQJROR�YDVR� �GLDPHWUR ���� FP��
DOWH]]D ������FP���8QD�YROWD�RJQL�GXH�VHWWLPDQH�� OH�SLDQWH� VRQR� VWDWH� IHUWLOL]]DWH�XVDQGR�XQ�
IHUWLOL]]DQWH�13.� FRQ�PLFURHOHPHQWL� FRPH� ULSRUWDWR� LQ� HWLFKHWWD� �21(��9DODJUR� V�S�D��� &+��
,WDOLD���/H� IRUPXOD]LRQL�VRQR�VWDWH�GLVWULEXLWH� LQ�DSSOLFD]LRQL� IRJOLDUL� ILQR�D�JRFFLRODPHQWR�� ,�
WUDWWDPHQWL�VRQR�LQL]LDWL�D�PDQLIHVWD]LRQH�GHL�SULPL�VLQWRPL�GHOOD�PDODWWLD�H�OR�VYLOXSSR�GHOOD�
PDODWWLD� q� VWDWR�PRQLWRUDWR�GXUDQWH� WXWWD� OD� GXUDWD� GHOOD� SURYD�� 8QD� VHWWLPDQD�GRSR� O¶XOWLPR�
WUDWWDPHQWR� VRQR� VWDWL� HIIHWWXDWL� L� ULOLHYL� SHU� YDOXWDUH� O¶HIILFDFLD� GHL� WUDWWDPHQWL� DWWUDYHUVR�
O¶LQFLGHQ]D�GHOOD�PDODWWLD�� VWLPDWD�FRPH�SUHVHQ]D�SHUFHQWXDOH�GL� IRJOLH�FRQ�VLQWRPL�SHU� RJQL�
SLDQWD��H�O¶LQGLFH�GL�VHYHULWj�GHOOD�PDODWWLD��FRPH�SHUFHQWXDOH�GL�VXSHUILFLH�IRJOLDUH�FROSLWD�SHU�
IRJOLD�� VX� XQD� VFDOD� GL� �� FODVVL�� � � VHJQL� GL� LQIH]LRQH� QRQ� SUHVHQWL�� � � ����� GL� VXSHUILFLH�
IRJOLDUH�FROSLWD��� ������GL�VXSHUILFLH�IRJOLDUH�FROSLWD��� �������GL�VXSHUILFLH�IRJOLDUH�FROSLWD��
� ��������GL�VXSHUILFLH� IRJOLDUH�FROSLWD��� �!����GL�VXSHUILFLH� IRJOLDUH�FROSLWD��OLQHD�JXLGD�
(332�(XURSHDQ� DQG�0HGLWHUUDQHDQ� 3ODQW� 3URWHFWLRQ�2UJDQL]DWLRQ� ������� ,� ULOLHYL� VRQR� VWDWL�
HIIHWWXDWL�VX� WXWWH� OH� IRJOLH�GHOOH�VLQJROH�SLDQWH�� ,�GDWL�RWWHQXWL�VRQR�VWDWL�VRWWRSRVWL�DOO¶DQDOLVL�
GHOOD�YDULDQ]D��$QRYD��H�DO�WHVW�GHOOD�GLIIHUHQ]D�PLQLPD�VLJQLILFDWLYD�/6'�SHU�S���������
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9LYDQGR��
�7RSDV�
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5��3(*������

DOWHUQDWR�9LYDQGR�
� �� � ��� ��� ����
�� � ��� � � ����

*��3(*������

DOWHUQDWR�9LYDQGR�
� �� � ��� ��� ����
�� � ��� � � ����

2��3(*������
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,Q�WDEHOOD���H���VL�ULSRUWDQR�L� ULVXOWDWL�GHL�ULOLHYL�HIIHWWXDWL� QHOOH�SURYH�FRQGRWWH�QHO�ELHQQLR�

���������� D� �� JLRUQL� GDOO¶XOWLPR� WUDWWDPHQWR��1HOOH� SURYH� ������ L� YDORUL� GL� LQFLGHQ]D� GHOOD�
PDODWWLD� VXOOH�GLYHUVH� WHVL� WHVWLPRQH��DFTXD�H�7ZHHQ�����QRQ�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH�
WUD�GL�ORUR�FRPH�JLj�ULVFRQWUDWR�LQ�ODYRUL�SUHFHGHQWL��6WXUFKLR�HW�DO���������'RQQDUXPPD�HW�DO���
������ FRQ� YDORUL� FRPSUHVL� WUD� ��� H� ����� /H� WHVL� GHJOL� ROL� HPXOVLRQDWL� FRQ� 7ZHHQ� ���� LQ�



 

 

HQWUDPEH� OH� SURYH�� GLIIHULVFRQR� VLJQLILFDWLYDPHQWH� GDOOD� WHVL� LQ� FXL� q� VWDWR� XWLOL]]DWR� LO�
IXQJLFLGD� 9LYDQGR� GXH� YROWH� D� WHVWLPRQLDQ]D� GHOO¶HIILFDFLD� GHJOL� ROL� VXO� FRQWHQLPHQWR� GHO�
SDWRJHQR��,�ULVXOWDWL�RWWHQXWL�VRQR�FRPSDUDELOL�FRQ�L�YDORUL�GHO�WUDWWDPHQWR�GL�ULIHULPHQWR�D�EDVH�
GL�IXQJLFLGL�GL�VLQWHVL��5HODWLYDPHQWH�DOO¶LQGLFH�GL�VHYHULWj��L�IRUPXODWL�D�EDVH�GL�ROL�HVVHQ]LDOL�
GLIIHULVFRQR� VLJQLILFDWLYDPHQWH� GDL� FRQWUROOL� H� GDOOD� WHVL� LQ� FXL� q� VWDWR� XWLOL]]DWR� LO� IXQJLFLGD�
9LYDQGR� GXH� YROWH� H� QRQ� GLIIHULVFRQR� WUD� GL� ORUR� IDFHQGR� UHJLVWUDUH� XQ� GHFUHPHQWR� GHOOD�
PDODWWLD� SDUL� D� FLUFD� LO� ���� QHOOD� SULPD� SURYD� H� OLHYHPHQWH� SL�� EDVVR� QHOOD� VHFRQGD� SURYD�
�������
3HU�TXDQWR�ULJXDUGD�OH�SURYH������FRQGRWWH�FRQ�LO�3(*�����FRPH�HPXOVLRQDQWH��L�YDORUL�GL�

LQFLGHQ]D� GHOOD� PDODWWLD� VRQR� VWDWL� VLPLOL� D� TXHOOL� ULVFRQWUDWL� GXUDQWH� OH� SURYH� ����� FRQ� LO�
7ZHHQ������������VX�WHVWLPRQL�D�EDVH�GL�DFTXD�H�3(*�������6ROR�QHOOD�SULPD�SURYD��OH�WHVL�D�
EDVH� GL� ROL� HVVHQ]LDOL� GLIIHULVFRQR� VLJQLILFDWLYDPHQWH� GDOOD� WHVL� GL� ULIHULPHQWR� D� EDVH� GL�
WUDWWDPHQWL� FRQ� IXQJLFLGL� GL� VLQWHVL�� /¶LQGLFH� GL� VHYHULWj� KD� FRQIHUPDWR� O¶HIILFDFLD� GHL�
WUDWWDPHQWL�ULVSHWWR�DL�FRQWUROOL�IDFHQGR�UHJLVWUDUH�XQ�GHFUHPHQWR�GHOOD�PDODWWLD�SDUL�DO���������
/D� SURYD� VYROWD� D� VHWWHPEUH� ����� KD� IRUQLWR� ULVXOWDWL� PHQR� QHWWL� FRQ� XQ� GHFUHPHQWR� GHOOD�
PDODWWLD�LQWRUQR�DO�����SUREDELOPHQWH�D�FDXVD�GL�XQD�LQIHVWD]LRQH�GD�SDUWH�GL�PLQDWRUL�IRJOLDUL�
OH� FXL� ODUYH�� VFDYDQGR� OXQJKH� JDOOHULH� DOO¶LQWHUQR� GHOOD� ODPLQD� IRJOLDUH�� KDQQR� LQGHEROLWR� H�
GDQQHJJLDWR� OH�SLDQWH�� ,� WUDWWDPHQWL�D�EDVH�GHL� VLQJROL�ROL� HVVHQ]LDOL�GL� FKLRGL�GL�JDURIDQR�HG�
RULJDQR�KDQQR�GLPRVWUDWR�XQ¶HIILFDFLD�FRPSDUDELOH�DOOD� WHVL�GL� ULIHULPHQWR��/D� WHVL�D�EDVH�GL�
ROLR�HVVHQ]LDOH�GL�URVPDULQR�KD�IRUQLWR�ULVXOWDWL�PHQR�VRGGLVIDFHQWL���
,Q�QHVVXQD�GHOOH�SURYH�HIIHWWXDWH�VRQR�VWDWL�HYLGHQ]LDWL�IHQRPHQL�GL�ILWRWRVVLFLWj�VXOOH�SLDQWH�DL�
GRVDJJL�DSSOLFDWL��
�
7DEHOOD����������ULVXOWDWL�GHL�ULOLHYL�HIIHWWXDWL�VX�IRJOLH�QHOOH�GXH�SURYH�D���JLRUQL�GDOO¶XOWLPR�
WUDWWDPHQWR�

7HVL�
*LXJQR� 6HWWHPEUH�

,QFLGHQ]D��� ,QGLFH�VHYHULWj��� ,QFLGHQ]D��� ,QGLFH�VHYHULWj���

$FTXD� ����������DE�
� �����D� �����D� �����D�

7ZHHQ���� �����D� �����D� �����D� �����D�
9LYDQGR��
�7RSDV� ������FG� �����F� ������FG� �����F�

9LYDQGR����WUDWW��� �����������E� �����E� �����E� �����E�
5��7ZHHQ�����
DOWHUQDWR�9LYDQGR� �����FG� �����F� ������FG� �����F�

*��7ZHHQ�����
DOWHUQDWR�9LYDQGR� �����������F� �����F� ��������������F� �����F�

2��7ZHHQ�����
�DOWHUQDWR�9LYDQGR� �����������G� �����F� ��������������G� �����F�
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7HVL�
*LXJQR� 6HWWHPEUH�

,QFLGHQ]D��� ,QGLFH�VHYHULWj��� ,QFLGHQ]D��� ,QGLFH�VHYHULWj���
$FTXD� �������D�
� �����D� �����D� �����D�
3(*����� �����D� �����D� �����D� �����D�
9LYDQGR��
�7RSDV� �����E� �����E� ��������������F� �����G�

9LYDQGR����WUDWW��� �����E� �����E� �����DE� �����E�
5��3(*�������
DOWHUQDWR�9LYDQGR� �����F� ������FG� �����EF� ������EF�

*��3(*������
�DOWHUQDWR�9LYDQGR� �����F� �����G� �����EF� ������FG�

2��3(*�������
DOWHUQDWR�9LYDQGR� �����F� �����F� �����EF� ������FG�
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&RPH�JLj�FRQVWDWDWR�LQ�SUHFHGHQWL�VSHULPHQWD]LRQL��OH�VWUDWHJLH�GL�GLIHVD�FRQ�IRUPXOD]LRQL�D�
EDVH�GL�ROL�HVVHQ]LDOL�SRVVRQR�FRQWULEXLUH�DG�XQ�FRQWHQLPHQWR�VRGGLVIDFHQWH� GL�3RGRVSKDHUD�
IXVFD�LQ�DPELHQWH�SURWHWWR�DQFKH�LQ�FRQGL]LRQL�GL�HOHYDWD�SUHVVLRQH�GHOOD�PDODWWLD��
,�ULVXOWDWL�HVSRVWL�KDQQR�HYLGHQ]LDWR�XQD�QRWHYROH�HIILFDFLD�DQFKH�GHOOH�IRUPXOD]LRQL�D�EDVH�

GHL� VLQJROL� ROL� HVVHQ]LDOL� QHL� FRQIURQWL� GHOO¶RLGLR� GHOOR� ]XFFKLQR�� SDUDJRQDELOH� DOOD� WHVL� GL�
ULIHULPHQWR�D�EDVH�GL�IXQJLFLGL�GL�VLQWHVL��*OL�ROL�HVVHQ]LDOL�WHVWDWL�ULVXOWDQR�GXQTXH�DGDWWL�SHU�OR�
VYLOXSSR� GL� IRUPXODWL� LQQRYDWLYL� GD� LQVHULUH� LQ� VWUDWHJLH� GL� ORWWD� IXQJLFLGD� VRVWHQLELOL� SHU�
O¶DPELHQWH�� ,� ULVXOWDWL� GHOOH� SURYH� VSHULPHQWDOL� FRQIHUPDQR� TXLQGL� FKH� O¶XVR� GL� VRVWDQ]H�
QDWXUDOL�� TXDOL� JOL� ROL� HVVHQ]LDOL�� SXz� FRVWLWXLUH� XQD� YDOLGD� DOWHUQDWLYD� SHU� ULGXUUH� O¶DSSRUWR�
DPELHQWDOH� GHL� SURGRWWL� GL� VLQWHVL�� LQVHULWL� FRPXQTXH� LQ� VWUDWHJLH� LQWHJUDWH� GL� GLIHVD� FKH�
DOWHUQDQR�LO�SURGRWWR�GL�VLQWHVL�DOOD�VRVWDQ]D�QDWXUDOH��6WXUFKLR�HW�DO���������0LODQR�HW�DO���������
'RQQDUXPPD�HW�DO���������$QQHVL�HW�DO���������'RQQDUXPPD�HW�DO�����������
�
5LQJUD]LDPHQWL�
/D� UHDOL]]D]LRQH�GL�TXHVWR� ODYRUR�q� VWDWR�SRVVLELOH�DQFKH�JUD]LH�DOOD�SUH]LRVD�FROODERUD]LRQH�
GHOOD�GRWW�VVD�7L]LDQD�$QQHVL�FKH�SXUWURSSR�q�PDQFDWD�DOOD�ILQH�GHOO¶DQQR�������
�

/$925,�&,7$7,�
$O\� $�$��� 0RKDPHG� +�,��� 0DQVRXU� 0�7�0��� 2PDU� 0�5��� ������ 6XSSUHVVLRQ� RI� 3RZGHU\�

0LOGHZ�RQ�IOD[�E\�IROLDU�DSSOLFDWLRQ�RI�HVVHQWLDO�RLOV��-RXUQDO�RI�3K\WRSDWKRORJ\����������
�����

$QQHVL� 7��� 0LODQR� )��� 3XOFLQL� 3��� 0DWHUH� $��� 'RQQDUXPPD� /�� ������ 6WUDWHJLH� LQWHJUDWH� GL�
GLIHVD� GDOO¶RLGLR� GHOOR� ]XFFKLQR� FRQ� IRUPXODWL� D� EDVH� GL� ROL� HVVHQ]LDOL�� $WWL� *LRUQDWH�
)LWRSDWRORJLFKH�������������

�%R]LQ� %��� 0LPLFD�'XNLF� 1��� 6DPRMOLN� ,��� -RYLQ� (��� ������ $QWLPLFURELDO� DQG� DQWLR[LGDQW�
SURSHUWLHV� RI� 5RVHPDU\� DQG� 6DJH� �5RVPDULQXV� RIILFLQDOLV� /�� DQG� 6DOYLD� RIILFLQDOLV� /��
/DPLDFHDH��HVVHQWLDO�RLOV��-RXUQDO�RI�$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\�����������������



 

 

'DIHUHUD�'�-���=LRJDV�%�1���3ROLVVLRX�0�*���������*&�06�DQDO\VLV�RI�HVVHQWLDO�RLOV�IURP�VRPH�
JUHHN� DURPDWLF� SODQWV� DQG� WKHLU� IXQJLWR[LFLW\� RQ� 3HQLFLOOLXP� GLJLWDWXP�� -RXUQDO� RI�
$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\�����������������

'RQQDUXPPD� /��� 0LODQR� )��� 7URWWD� 6��� $QQHVL� 7��� ������ 8VH� RI� HVVHQWLDO� RLOV� LQ� FRQWURO�
VWUDWHJLHV�DJDLQVW�]XFFKLQL�SRZGHU\�PLOGHZ��-RXUQDO�RI�3K\WRSDWKRORJ\���������±�����

'RQQDUXPPD� /��� (�� 6WXUFKLR�� 0LODQR� )��� %RFFLD� 3��� =DQHOODWR� 0��� $QQHVL� 7��� ������
(IIHFWLYHQHVV� RI� SODQW� HVVHQWLDO� RLOV� DJDLQVW� ]XFFKLQL� SRZGHU\� PLOGHZ�� -RXUQDO� RI� 3ODQW�
3DWKRORJ\��������6XSSOHPHQW�2UDO��6����'2,���������MSS�Y��L�VXS��������

,VPDQ�0%���������3ODQW�HVVHQWLDO�RLOV�IRU�SHVW�DQG�GLVHDVH�PDQDJHPHQW��&URS�3URWHFWLRQ�����
���������

.DOHPED� '��� .XQLFND� $��� ������ $QWLEDFWHULDO� DQG� DQWLIXQJDO� SURSHUWLHV� RI� HVVHQWLDO� RLOV��
&XUUHQW�0HGLFLQDO�&KHPLVWU\���������������

0LODQR� )��� 'RQQDUXPPD� /��� 7URWWD� 6��� 5RVDWL� 6��� $QQHVL� 7��� ������ 8OWHULRUL� HVSHULHQ]H�
VXOO¶XWLOL]]R�GL�ROL�HVVHQ]LDOL�SHU�OD�GLIHVD�GHOOR�]XFFKLQR�GDOO¶RLGLR��1DWXUDO����$QQR�;,9��
���������(G��*9�,661������������

6H\GLP� $�&��� 6DULNXV� *��� ������ $QWLPLFURELDO� DFWLYLW\� RI� ZKH\� SURWHLQ� EDVHG� HGLEOH� ILOPV�
LQFRUSRUDWHG� ZLWK� RUHJDQR�� URVHPDU\� DQG� JDUOLF� HVVHQWLDO� RLOV��)RRG� 5HVHDUFK�
,QWHUQDWLRQDO���������������

6WXUFKLR�(����'RQQDUXPPD�/���$QQHVL�7���0LODQR�)���&DVRUUL�/���0DVFLDUHOOL�(���=DQHOODWR�0���
0HFRQL�&��DQG�%RFFLD�3���������(VVHQWLDO�RLOV��DQ�DOWHUQDWLYH�DSSURDFK�WR�PDQDJHPHQW�RI�
SRZGHU\�PLOGHZ�GLVHDVHV��3K\WRSDWKRORJLD�0HGLWHUUDQHD���������������
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