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3KDHRPRQLHOOD� FKODP\GRVSRUD� �3FK�� H�3KDHRDFUHPRQLXP�PLQLPXP� �3PL�� VRQR� L� SULQFLSDOL�
IXQJKL� SDWRJHQL� DVVRFLDWL� D�PDODWWLH� GHO� OHJQR� GHOOD� YLWH� LQ� YLYDLR��4XHVWL� SDWRJHQL� SRVVRQR�
FDXVDUH�QHO�PDWHULDOH�GL�SURSDJD]LRQH�LQIH]LRQL�ODWHQWL��VSHVVR�DVVRFLDWH�D�IRUPH�GL�GHSHULPHQWR�
LQ�LPSLDQWL�JLRYDQL��/
LQIH]LRQH�SXz�YHULILFDUVL�GXUDQWH�GLYHUVH�IDVL�GHO�SURFHVVR�SURGXWWLYR��LQ�
SDUWLFRODUH�GXUDQWH� O
LGUDWD]LRQH�� 3HU� ULGXUUH�TXHVWR� ULVFKLR�q� VWDWD�YDOXWDWD� O¶DWWLYLWj�GL�DFTXD�
DFLGD� HOHWWUROL]]DWD� �($:�� XWLOL]]DWD� SHU� LGUDWDUH� OH� WDOHH� SULPD� GHOO¶LQQHVWR�� /
($:� q� XQ�
LJLHQL]]DQWH�FDUDWWHUL]]DWR�GD�S+������SRWHQ]LDOH�GL�RVVLGRULGX]LRQH��253�!�����H�FORUR�OLEHUR��
6RQR� VWDWH� HIIHWWXDWH� SURYH� VX� �� SRUWLQQHVWL�� ����3�� .�%%� H� 62�� �FXOWLYDU� 7UHEELDQR�
URPDJQROR��LQ�DPELHQWH�FRQWUROODWR�H�LQ�YLYDLR��VX�PDWHULDOH�LQRFXODWR�DUWLILFLDOPHQWH�FRQ�3FK��
,�SULQFLSDOL�ULVXOWDWL�LQGLFDQR�XQD�VLJQLILFDWLYD�ULGX]LRQH�GHOO¶LQIH]LRQH�GL�3FK�ULOHYDWD�DOOD�ILQH�
GHO�FLFOR�YHJHWDWLYR��VX�SLDQWH�LGUDWDWH�LQ�($:��
3DUROH� FKLDYH�� 3KDHRPRQLHOOD� FKODP\GRVSRUD�� 3KDHRDFUHPRQLXP� PLQLPXP�� LGUDWD]LRQH�
SRUWLQQHVWR��PDO�GHOO¶HVFD�
�

6800$5<�
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3$7+2*(16�,1�*5$3(9,1(�1856(5<�
3KDHRPRQLHOOD� FKODP\GRVSRUD� �3FK�� DQG� 3KDHRDFUHPRQLXP� PLQLPXP� �3PL�� DUH� WKH� PDLQ�
JUDSHYLQH�WUXQN�GLVHDVH�SDWKRJHQV�WKDW�FDXVH�LQIHFWLRQV�LQ�WKH�QXUVHU\�DQG�DUH�RIWHQ�DVVRFLDWHG�
WR�GHFOLQH�RFFXUUHQFH�LQ�\RXQJ�YLQH\DUGV��7KH�LQIHFWLRQ�PD\�RFFXU�GXULQJ�WKH�JUDIWLQJ�SURFHVV��
SDUWLFXODUO\�GXULQJ�K\GUDWLRQ��7KLV�VWXG\�DVVHVVHG�WKH�DFWLYLW\�RI�HOHFWURO\]HG�DFLG�ZDWHU��($:��
WR� UHGXFH� WKH� ULVN� RI� LQIHFWLRQV� GXULQJ� WKH� K\GUDWLRQ� RI� FXWWLQJV� EHIRUH� JUDIWLQJ�� ($:� LV� D�
VDQLWL]LQJ� DJHQW� FKDUDFWHUL]HG� E\� ORZ� YDOXHV� RI� S+� ������� KLJK� R[LGDWLRQ�UHGXFWLRQ� SRWHQWLDO�
�253!������DQG�D�FHUWDLQ�DPRXQW�RI�IUHH�FKORULQH��7ULDOV�ZHUH�SHUIRUPHG�RQ�WKUHH�URRWVWRFNV�
����3��.�%%�DQG�62���7UHEELDQR�URPDJQROR�DV�VFLRQ���XQGHU�FRQWUROOHG�FRQGLWLRQV�DQG�LQ�WKH�
QXUVHU\�ZKHUH�SODQWV�ZHUH�DUWLILFLDOO\�LQRFXODWHG�ZLWK�3FK��7KH�PRVW�LPSRUWDQW�UHVXOWV�VKRZHG�
D�VLJQLILFDQW�UHGXFWLRQ�RI�WKH�LQIHFWLRQ�VHYHULW\�RQ�FXWWLQJV�LQRFXODWHG�ZLWK�3FK�DQG�K\GUDWHG�LQ�
($:�DVVHVVHG�LQ�WKH�QXUVHU\�DW�WKH�HQG�RI�WKH�YHJHWDWLYH�JURZLQJ�VHDVRQ��
.H\ZRUGV��3KDHRPRQLHOOD�FKODP\GRVSRUD��3KDHRDFUHPRQLXP�PLQLPXP��FXWWLQJ�K\GUDWLRQ�
�

,1752'8=,21(�
3KDHRPRQLHOOD� FKODP\GRVSRUD� �3FK�� H�� LQ� PLVXUD� PLQRUH�� 3KDHRDFUHPRQLXP� VSS�� �� 3��

PLQLPXP��3PL�� LQ�SDUWLFRODUH���VRQR�L�SULQFLSDOL�SDWRJHQL�DVVRFLDWL�DO�FRPSOHVVR�(VFD��OD�SL��
LPSRUWDQWH� H� GLIIXVD�PDODWWLD� GHO� OHJQR�GHOOD� YLWH� �6XULFR� HW� DO�� ������� ,Q�YLYDLR��3FK� H�3PL�
SRVVRQR�LQIHWWDUH�LO�PDWHULDOH�GL�SURSDJD]LRQH�GXUDQWH�WXWWR�LO�SURFHVVR�SURGXWWLYR��VRSUDWWXWWR�
QHOOD�IDVH�G¶LGUDWD]LRQH�SULPD�GHOO¶LQQHVWR��H�SRVVRQR�FDXVDUH�LPEUXQLPHQWL�DO�OHJQR�VRWWR�IRUPD�



GL�SXQWHJJLDWXUH�H�VWULH�EUXQR�QHUDVWUH��*OL�LPEUXQLPHQWL��QHOOD�PDJJLRU�SDUWH�GHL�FDVL��QRQ�VRQR�
DVVRFLDWL�D�VLQWRPL�HVWHUQL��UHQGHQGR�LPSRVVLELOH�GLVWLQJXHUH�XQD�SLDQWD�LQ�FXL�L�SDWRJHQL�VRQR�
SUHVHQWL� GD� XQD� SLDQWD� HVHQWH� GD� LQIH]LRQH�� 7XWWDYLD�� VHEEHQH� QXPHURVL� VWXGL� LQGLFKLQR� OD�
SUHVHQ]D�GL�SDWRJHQL�QHO�OHJQR�GHOOH�YLWL�DOOD�ILQH�GHO�SURFHVVR�GL�SURSDJD]LRQH��H�TXHVWL�VLDQR�
VWDWL� GLPRVWUDWL� HVVHUH� DVVRFLDWL� D� IHQRPHQL� GL� GHSHULPHQWR� QHL� QXRYL� LPSLDQWL� �(GZDUGV� H�
3DVFRH��������QRQ�q�VWDWR�DQFRUD�GLPRVWUDWR�GHILQLWLYDPHQWH�LO�UXROR�GHOOH�LQIH]LRQL�QHO�PDWHULDOH�
GL�SURSDJD]LRQH�VXOOD�SHUIRUPDQFH�GHOOH�SLDQWH�LQ�YLJQHWR��*UDPDMH�H�$UPHQJRO�����������
0ROWH� ULFHUFKH� FRQGRWWH� QHOOH� SULQFLSDOL� IDVL� GL� SURGX]LRQH� GHOOH� EDUEDWHOOH� VRQR� VWDWH�

ILQDOL]]DWH�DOOR�VYLOXSSR�GL�XQD�VWUDWHJLD�FKH�FRQVHQWD�LO�FRQWHQLPHQWR�GHOOH�LQIH]LRQL�GD�3FK�H�
3DO� H� LO�PLJOLRUDPHQWR� TXDOLWDWLYR� GHOOD� EDUEDWHOOD�� � ,� ULVXOWDWL� SL�� SURPHWWHQWL�� VHEEHQH� QRQ�
ULVROXWLYL��VRQR�VWDWL�FRQVHJXLWL�XWLOL]]DQGR�IRUPXODWL�D�EDVH�GL�7ULFKRGHUPD��FRQ�XQD�ULGX]LRQH�
GHOOD� VHYHULWj� GHOOH� LQIH]LRQL� H� XQ� PLJOLRUDPHQWR� GHOO¶DSSDUDWR� UDGLFDOH� GHOOD� EDUEDWHOOD� �'L�
0DUFR�H�2VWL��������)RXULH�HW�DO���������*UDPDMH�H�'L�0DUFR��������3HUWRW�HW�DO�����������
/¶DFTXD�DFLGD�HOHWWUROL]]DWD��($:��q�XQ�GLVLQIHWWDQWH�XWLOL]]DWR�SUHYDOHQWHPHQWH�VX�VWUXPHQWL�

FKLUXUJLFL�H�SHU�OD�VWHULOL]]D]LRQH�GL�SURGRWWL�DOLPHQWDUL��+XDQJ�HW�DO����������HG�q�RWWHQXWD�SHU�
HOHWWUROLVL� GL� VROX]LRQL� GL�1D&O�R�GL�.&O�� HVHJXLWD� LQ� XQD� VSHFLDOH� DWWUH]]DWXUD� GRYH� DQRGR�H�
FDWRGR�VRQR�VHSDUDWL�GD�XQD�PHPEUDQD�D�VFDPELR�FDWLRQLFR��($:�q�SURGRWWD�DOO¶DQRGR�HG�q�
FDUDWWHUL]]DWD�GD�S+����������SRWHQ]LDOH�GL�RVVLGR�ULGX]LRQH��253�!�����H�XQD�FHUWD�SHUFHQWXDOH�
GL�FORUR�OLEHUR��/L�HW�DO�����������
'LYHUVL�VWXGL�KDQQR�HYLGHQ]LDWR�HIIHWWL�GL�DFTXH�DFLGH�HOHWWUROL]]DWH��XWLOL]]DWH�LQ�YDULR�PRGR��

QHL�FRQIURQWL�GL�SDWRJHQL�GHOOH�SLDQWH�TXDOL�%RWU\WLV� VSS���)XVDULXP�VSS���&ODGRVSRULXP�VSS���
+HOPLQWKRVSRULXP� VSS��� &ROOHWRWULFKXP� VSS��� (SLFRFFXP� QLJUXP�� 0RQLOLQLD� IUXFWLFROD��
3KRPRSVLV�ORQJLFROOD���$VSHUJLOOXV�IODYXV��3HQLFLOOLXP�H[SDQVXP�R�7LOOHWLD�LQGLFD��)XMLZDUD�HW�
DO���������;LRQJ�HW�DO���������H��SUHOLPLQDUPHQWH��VX�3FK�H�3PL��'L�0DUFR�H�2VWL���������
,O� SUHVHQWH� ODYRUR� ULSRUWD� JOL� HIIHWWL� GL� DSSOLFD]LRQL� GL� ($:� LQ� YLYDLR� ILQDOL]]DWH� DO�

FRQWHQLPHQWR�GL�LQIH]LRQL�GL�3FK�SURYRFDWH�DUWLILFLDOPHQWH�VX�WDOHH�GL�DOFXQL�SRUWLQQHVWL�WUD�L�SL��
XWLOL]]DWL�VX�YLWH��

0$7(5,$/,�(�0(72',�
7UDWWDPHQWR�H�YHULILFD�GL�SLDQWH�YHJHWDQWL�H�FHUWLILFDELOL�
/¶DFTXD� DFLGD� HOHWWUROL]]DWD� �($:�� q� VWDWD� RWWHQXWD� GD� XQ� JHQHUDWRUH� ($:�$*��� �&%&�

(XURSH��1RYD�0LODQHVH��DWWUDYHUVR�XQ�SURFHVVR�GL�HOHWWUROLVL�D�PHPEUDQD��/¶($:�XWLOL]]DWD�QHO�
SUHVHQWH�VWXGLR�DYHYD�L�VHJXHQWL�YDORUL��S+� ����±�����253� �����±�����P9��H���±���SSP�GL�
FORUR�OLEHUR��
,O�SURFHVVR�GL�LGUDWD]LRQH�q�VWDWR�HIIHWWXDWR�VHFRQGR�OD�FRQVXHWXGLQH�GHO�YLYDLR��RSHUDQGR�FRQ�

PD]]L�GL���������WDOHH�GL�FLDVFXQR�GHL�WUH�SRUWLQQHVWL�����3��.�%%�H�62��RJJHWWR�GL�LQGDJLQH��
/H�WDOHH�VRQR�VWDWL�SUHOHYDWH�LQ�PDU]R��GRSR�FRQVHUYD]LRQH�LQ�FHOOD�IULJRULIHUD�D�����&��H�LGUDWDWH�
LQ�($:�R�DFTXD��/¶LGUDWD]LRQH�q�VWDWD�FRQGRWWD�SHU�����R�������RUH��DOO¶LQWHUQR�GHL�FRQWHQLWRUL�
LQ�39&�QRUPDOPHQWH�XWLOL]]DWL�LQ�YLYDLR��/H�WDOHH�VRQR�VWDWH�TXLQGL�DGRSHUDWH�FRPH�SRUWLQQHVWR�
SHU�PDU]H�GHOOD� FY�7UHEELDQR� URPDJQROR��'RSR� O¶LQQHVWR� D�RPHJD� HVHJXLWR� FRQ� LQQHVWDWULFH�
PDQXDOH��OH�SLDQWH�VRQR�VWDWH�VRWWRSRVWH�D�IRU]DWXUD�LQ�VHJDWXUD�SHU�FLUFD�WUH�VHWWLPDQH�H��GRSR�
XQD�VHWWLPDQD�GL�DFFOLPDWDPHQWR�LQ�VHUUD�QRQ�ULVFDOGDWD��VRQR�VWDWH�PHVVH�D�GLPRUD�VX�WHUUHQR�
LQ�YLYDLR��3HU�RJQL�WHVL��VRQR�VWDWH�SUHYLVWH�WUH�SDUFHOOH�UDQGRPL]]DWH��FLDVFXQD�FRVWLWXLWD�GD�����
SLDQWH�H�FRUULVSRQGHQWH�D�XQD�ULSHWL]LRQH��/H�EDUEDWHOOH�VRQR�VWDWH�SHULRGLFDPHQWH�PRQLWRUDWH�HG�
q�VWDWR�HVHJXLWR�XQ�ULOLHYR�DOOD�UDFFROWD�DWWR�D�YHULILFDUH�OD�SHUFHQWXDOH�GL�SLDQWH�YLYH�ULVSHWWR�D�
TXHOOH�LQL]LDOPHQWH�SLDQWDWH�LQ�YLYDLR��H�OD�SHUFHQWXDOH�GL�SLDQWH�FHUWLILFDELOL�GL�SULPD�VFHOWD��'LU��
��������&(��ULVSHWWR�D�TXHOOH�YLYH�DOOD�UDFFROWD��
3HU�RJQL�SRUWLQQHVWR�H�WHPSR�GL�LGUDWD]LRQH�UHDOL]]DWR�XWLOL]]DQGR�DFTXD�R�($:��L�GDWL�RWWHQXWL�

HVSULPRQR�OD�SHUFHQWXDOH�PHGLD�GL�EDUEDWHOOH�UDFFROWH�ULVSHWWR�D�TXHOOH�LQL]LDOPHQWH�SLDQWDWH�LQ�
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WHUUHQR�GL�YLYDLR��H�OD�SHUFHQWXDOH�PHGLD�GL�EDUEDWHOOH�FHUWLILFDELOL�ULVSHWWR�D�TXHOOH�UDFFROWH��,�
GDWL�VRQR�VWDWL�DQDOL]]DWL�VWDWLVWLFDPHQWH�PHGLDQWH�O¶DQDOLVL�GHOOD�YDULDQ]D�$QRYD��S ������SHU�
GLVFULPLQDUH�JOL�HIIHWWL�GHL�GLYHUVL�WLSL�GL�DFTXD�XWLOL]]DWL��
/D�SURYD�q�VWDWD�FRQGRWWD�QHO������H������FRQ�DQDORJKH�PRGDOLWj�GL�HVHFX]LRQH��

�
,QRFXOD]LRQH�GL�3FK�H�WUDWWDPHQWR��
8OWHULRUL� ���� WDOHH� SHU� FLDVFXQR� GHL� �� GLYHUVL� SRUWLQQHVWL� RJJHWWR� G¶LQGDJLQH� VRQR� VWDWH�

SUHOHYDWH� LQ� IHEEUDLR�GXUDQWH� OD� IULJR�FRQVHUYD]LRQH�D�����&�H�VRQR�VWDWH� LQRFXODWH�PHGLDQWH�
VRVSHQVLRQH� DFTXRVD� GL� FRQLGL� GL� 3FK�� /¶LQRFXOR� q� VWDWR� RWWHQXWR� GD� FRORQLH� GL� 3FK�
�3KDHRPRQLHOOD�FKODP\GRVSRUD��&%6���������GL�������JLRUQL��FUHVFLXWH�VX�3'$�H�PDQWHQXWH�
LQ�IULJR�WHUPRVWDWR�D����&�H�IRWRSHULRGR�GL����RUH�GL�OXFH�H����GL�EXLR��'RSR�GHSRVL]LRQH�GL�
DFTXD�VWHULOH�QHOOD�SLDVWUD�� OD�FRORQLD�q�VWDWD� OHJJHUPHQWH�UDVFKLDWD�FRQ�DQVD�H�OD�VRVSHQVLRQH�
FRQLGLFD�q�VWDWD�DJJLXVWDWD�DOOD�FRQFHQWUD]LRQH�G¶XVR�GL��[����P/��GHWHUPLQDWD�LQ�FHOOD�7KRPD��
/¶LQRFXOD]LRQH�q�VWDWD�FRQGRWWD�LPPHUJHQGR�OD�EDVH�GHOOD�WDOHD����FP��SHU���RUH��LQ�UHFLSLHQWL�GL�
39&� FRQWHQHQWL� OD� VRVSHQVLRQH� FRQLGLFD�� FKH� q� VWDWD� SHULRGLFDPHQWH� DJLWDWD� SHU� HYLWDUH� OD�
GHSRVL]LRQH�GHOO¶LQRFXOR�VXO�IRQGR�GHO�UHFLSLHQWH��$OWUH����WDOHH�SHU�RJQL�SRUWLQQHVWR�VRQR�VWDWH�
LPPHUVH�LQ�DFTXD��VHFRQGR�OH�VWHVVH�PRGDOLWj��D�UDSSUHVHQWDUH�OD�WHVL�QRQ�LQRFXODWR�H�QRQ�WUDWWDWR��
/H�WDOHH�VRQR�VWDWH�SRL�ULFROORFDWH�LQ�IULJR�FRQVHUYD]LRQH��
$����JLRUQL�GDOO¶LQRFXOD]LRQH�����WDOHH�LQRFXODWH�VRQR�VWDWH�WUDWWDWH�SHU�LGUDWD]LRQH�LQ�($:�H�

���LQ�DFTXD��SHU�����RUH��3DUDOOHODPHQWH��OH����WDOHH�QRQ�LQRFXODWH�VRQR�VWDWH�LGUDWDWH�LQ�DFTXD�
SHU�OD�YDOXWD]LRQH�GHOO¶LQIH]LRQH�QDWXUDOH��
/D�SURYD�q�VWDWD�FRQGRWWD�QHO��������
�

,VRODPHQWR�GL�3FK�GD�WDOHH�H�EDUEDWHOOH�
*OL� LVRODPHQWL� VRQR� VWDWL� HIIHWWXDWL� QHO� WHVVXWR� OHJQRVR� GL� WDOHH� SUHOHYDWH� SULPD�

GHOO¶LQRFXOD]LRQH�H�GL�EDUEDWHOOH�DOOD�UDFFROWD��IRFDOL]]DQGR�O¶DWWHQ]LRQH�VXOOD�SUHVHQ]D�GL�3FK���
9HQWL� WDOHH�SUHOHYDWH�D�FDPSLRQH�SULPD�GHOO¶LQRFXOD]LRQH� VRQR�VWDWH�GHFRUWLFDWH�� ILDPPDWH�

VXSHUILFLDOPHQWH�H�VH]LRQDWH�ORQJLWXGLQDOPHQWH�LQ�WXWWD�OD�ORUR�OXQJKH]]D��)UDPPHQWL�GL�OHJQR�
SUHOHYDWL�D�GLYHUVH�DOWH]]H�H��VHPSUH��GD�DUHH�GL�OHJQR�LPEUXQLWR��VRQR�VWDWL�SRVWL�LQ�SLDVWUH�3HWUL�
FRQWHQHQWL� 3'$� �� VWUHSWRPLFLQD�� /H� SLDVWUH� VRQR� VWDWH� FROORFDWH� LQ� IULJR�WHUPRVWDWR� DOOD�
WHPSHUDWXUD� H� IRWRSHULRGR� VRSUD� ULSRUWDWL� SHU� LO�PDQWHQLPHQWR� GL� FRORQLH� GL�3FK� LQ� FUHVFLWD��
YHULILFDQGR�O¶HYHQWXDOH�VYLOXSSR�GHO�SDWRJHQR���
'RSR� OD� UDFFROWD�� ���EDUEDWHOOH��RJQXQD�GHOOH�TXDOL� UDSSUHVHQWDQWH�XQD� ULSHWL]LRQH�� GL�RJQL�

FRPELQD]LRQH�LQQHVWR�SRUWLQQHVWR��LQRFXODWH�H�WUDWWDWH�LQ�($:�R�DFTXD��QRQ�LQRFXODWH�H�WUDWWDWH�
LQ�DFTXD�SHU�O¶LQIH]LRQH�QDWXUDOH��VRQR�VWDWH�GHFRUWLFDWH�H�ILDPPDWH�VXSHUILFLDOPHQWH��6RQR�VWDWH�
SRL� ULFDYDWH� GDO� WURQFR� VH]LRQL� WUDVYHUVDOL� GL� OHJQR�� D� GLYHUVH� DOWH]]H� D� SDUWLUH� GDO� SXQWR� GL�
LQRFXOD]LRQH�� &LDVFXQD� VH]LRQH� OHJQRVD� q� VWDWD� VXGGLYLVD� LQ� ���� IUDPPHQWL� FKH� VRQR� VWDWL�
FROORFDWL�LQ�SLDVWUH�3HWUL�FRQWHQHQWL�3'$���VWUHSWRPLFLQD��$WWUDYHUVR�SDVVDJJL�VXFFHVVLYL�LQ�DOWUH�
SLDVWUH�FRQ�DQDORJR�VXEVWUDWR�QXWULWLYR��VL�q�YDOXWDWD�OD�SUHVHQ]D�GL�FRORQLH�GL�3FK��3HU�RJQL�WHVL��
SRUWLQQHVWR�H�GLVWDQ]D�GDOOD�EDVH�GHOOD�EDUEDWHOOD�L�GDWL�SURYHQLHQWL�GD�WXWWH�OH�SLDQWH�VRQR�VWDWL�
PHGLDWL�H�DQDOL]]DWL�VWDWLVWLFDPHQWH�FRQ�7XNH\�057��3� �������
3HU�RJQL�SRUWLQQHVWR�� VRQR�VWDWL�DQDOL]]DWL� L�GDWL� UHODWLYL�DO� UHLVRODPHQWR�GHO� IXQJR�ILQR�DOOD�

GLVWDQ]D�GDO�OXRJR�GL�LQRFXOD]LRQH�LQ�FXL�OD�SHUFHQWXDOH�PHGLD�GL�IUDPPHQWL�IHUWLOL�SHU�3FK�KD�
HYLGHQ]LDWR�YDORUL�VWDWLVWLFDPHQWH�VLPLOL�WUD�OH�WDOHH�LGUDWDWH�LQ�DFTXD�LQRFXODWH�H�QRQ�LQRFXODWH�
�LQIH]LRQH�QDWXUDOH����
/D�SURYD�q�VWDWD�HVHJXLWD�QHO�������
�
�



�
5,68/7$7,�

9HULILFD�GL�SLDQWH�YHJHWDQWL�H�FHUWLILFDELOL�
/¶LGUDWD]LRQH� LQ� ($:� SHU� ������ RUH� KD� HYLGHQ]LDWR�� LQ� HQWUDPEL� JOL� DQQL� GL� SURYD�� XQ�

GHFUHPHQWR�VWDWLVWLFDPHQWH�VLJQLILFDWLYR�GL�SLDQWH�YLYH�DOOD�UDFFROWD�SHU�OD�VROD�FRPELQD]LRQH�
.�%%�7UHEELDQR�� 4XHVWR� GHFUHPHQWR� QRQ� q� VWDWR� ULOHYDWR� LQ� DOFXQD� FRPELQD]LRQH�
LQQHVWR�SRUWLQQHVWR�LGUDWDQGR�OH�WDOHH�SHU�����RUH��ILJXUD������
�
)LJXUD� ��� 3HUFHQWXDOH� GL� SLDQWH� UDFFROWH� D� ILQH� VWDJLRQH� YHJHWDWLYD� ULVSHWWR� D� TXHOOH�PHVVH� D�
GLPRUD�LQ�FDPSR�GL�YLYDLR��QHO������H�QHO�������

� ��

�
�
�
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3HU�RJQL�WHVL��L�GDWL�RWWHQXWL�VL�ULIHULVFRQR�DOOD�SHUFHQWXDOH�PHGLD�GL�EDUEDWHOOH�UDFFROWH�ULVSHWWR�D�TXHOOH�
SLDQWDWH� LQ� FDPSR� GL� YLYDLR�� ,� GDWL� VRQR� VWDWL� DQDOL]]DWL� VWDWLVWLFDPHQWH� PHGLDQWH� $QRYD� �S ������ SHU�
GLVFULPLQDUH�WUD�L�GLYHUVL�WLSL�GL�DFTXD�XWLOL]]DWL��3HU�RJQL�DQQR�GL�SURYD��SRUWLQQHVWR�H�WHPSR�GL�LGUDWD]LRQH��
OHWWHUH�GLIIHUHQWL�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�WUD�OH�WHVL�
�/D�SHUFHQWXDOH�GL�EDUEDWHOOH�FHUWLILFDELOL�LQ�UHOD]LRQH�D�TXHOOH�UDFFROWH�QRQ�q�VWDWD�LQIOXHQ]DWD�
GDO� WLSR� GL� LGUDWD]LRQH� LQ� ($:� R� LQ� DFTXD�� ,� GDWL� RWWHQXWL�� LQIDWWL�� KDQQR� PRVWUDWR� YDORUL�
VWDWLVWLFDPHQWH�VLPLOL�SHU�OH���FRPELQD]LRQL�LQQHVWR�SRUWLQQHVWR��ILJXUD�����
�
)LJXUD����3HUFHQWXDOH�GL�SLDQWH�FHUWLILFDELOL�GL�SULPD�VFHOWD�ULVSHWWR�D�TXHOOH�UDFFROWH��QHO������H�
QHO������

�

�



3HU�RJQL�WHVL��L�GDWL�RWWHQXWL�VL�ULIHULVFRQR�DOOD�SHUFHQWXDOH�PHGLD�GL�EDUEDWHOOH�FHUWLILFDELOL�GL�SULPD�VFHOWD�
ULVSHWWR� D� TXHOOH� UDFFROWH�� ,� GDWL� VRQR� VWDWL� DQDOL]]DWL� VWDWLVWLFDPHQWH� PHGLDQWH� $QRYD� �3 ������ SHU�
GLVFULPLQDUH�WUD�L�GLYHUVL�WLSL�GL�DFTXD�XWLOL]]DWL��3HU�RJQL�DQQR�GL�SURYD��SRUWLQQHVWR�H�WHPSR�GL�LGUDWD]LRQH��
OHWWHUH�GLIIHUHQWL�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�WUD�OH�WHVL��
�
,VRODPHQWR�GL�3FK�GD�WDOHH�H�GD�EDUEDWHOOH��
*OL�LVRODPHQWL�HIIHWWXDWL�VX�WDOHH�SUHOHYDWH�D�FDPSLRQH�GD�PDJD]]LQR�SULPD�GHOO¶LQRFXOD]LRQH�

KDQQR�PRVWUDWR�XQD�VFDUVD�SUHVHQ]D�GL�3FK�QHL�WHVVXWL�OHJQRVL��FRQ�XQD�IUHTXHQ]D�PHGLD�YDULDELOH�
WUD���H����GL�IUDPPHQWL�IHUWLOL��$O�FRQWUDULR��OD�SHUFHQWXDOH�GL�WDOHH�LQ�FXL�q�VWDWR�ULOHYDWR�LO�3FK�
q�ULVXOWDWD�GHO���������VX�����LQGLSHQGHQWHPHQWH�GDO�WLSR�GL�SRUWLQQHVWR��
5HODWLYDPHQWH�DL�ULVXOWDWL�RWWHQXWL�VXOOH�EDUEDWHOOH�GHULYDWH�GD�WDOHH�LQRFXODWH�DUWLILFLDOPHQWH�

FRQ�3FK�� OD� GLQDPLFD� GL� UHLVRODPHQWR� GHO� SDWRJHQR� OXQJR� LO� WURQFR� YHULILFDWD� DOOD� UDFFROWD� q�
ULVXOWDWD� XJXDOH� QHOOH� WUH� FRPELQD]LRQL� LQQHVWR�SRUWLQQHVWR�� 8QD� ULGX]LRQH� FRVWDQWH� GHOOD�
FRORQL]]D]LRQH�LQ�VHJXLWR�DOO¶LQIH]LRQH�DUWLILFLDOH��IUDPPHQWL�IHUWLOL�SHU�3FK��q�VWDWD�RVVHUYDWD�
GDO�WDOORQH�GHOOD�SLDQWD�DQGDQGR�YHUVR�LO�SXQWR�GL�LQQHVWR��ILJXUD������
�/H�SHUFHQWXDOL�ULOHYDWH�GL�IUDPPHQWL�IHUWLOL�SHU�3FK�HYLGHQ]LDQR�XQD�PLQRUH�FRORQL]]D]LRQH�

GD�SDUWH�GHO�SDWRJHQR�QHOOH�EDUEDWHOOH�FRQ�SRUWLQQHVWR�.�%%��ULVSHWWR�D�TXHOOH�FRQ�����3�H�D�
TXHOOH�FRQ�62���GRYH�VL�q�UHJLVWUDWD�OD�PDVVLPD�SHUFHQWXDOH�GL�FRORQL]]D]LRQH��*OL�LVRODPHQWL�
HIIHWWXDWL�QHL�SULPL����FP�GDO�WDOORQH�SHU�����3�H�QHL�SULPL����FP�GDO�WDOORQH�SHU�62��H�.�%%��
KDQQR� HYLGHQ]LDWR� XQD� SHUFHQWXDOH�PHGLD� GL� IUDPPHQWL� GL� OHJQR� FRORQL]]DWL� GD�3FK� VHPSUH�
VWDWLVWLFDPHQWH�LQIHULRUH�QHOOH�SLDQWH�LQRFXODWH�H�LGUDWDWH�LQ�($:��ULVSHWWR�DOOH�FRUULVSRQGHQWL�
SLDQWH�LQRFXODWH�H�LGUDWDWH�LQ�DFTXD��ILJXUD������
�
)LJXUD����5HLVRODPHQWR�GL�3FK�HIIHWWXDWR�GRSR�OD�UDFFROWD�LQ�EDUEDWHOOH�LQQHVWDWH�VX�SRUWDLQQHVWL�
����3��$���62���%��R�.�%%��&��
�

�
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3HU�RJQL�WHVL��SRUWLQQHVWR�H�GLVWDQ]D�GDOOD�EDVH�GHOOD�EDUEDWHOOD�L�GDWL�SURYHQLHQWL�GD�WXWWH�OH�SLDQWH�VRQR�VWDWL�
PHGLDWL� H� DQDOL]]DWL� VWDWLVWLFDPHQWH� FRQ�7XNH\�057�� D�3� �������3HU� RJQL�GLVWDQ]D�GDO� WDOORQH�� OHWWHUH�
GLIIHUHQWL�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�WUD�OH�WHVL��
�
$G�HFFH]LRQH�GL�TXDQWR�ULOHYDWR�QHL�SULPL���FP�GDO�OXRJR�GL�LQRFXOD]LRQH��ILQR�D���FP�SHU�

62����OH�SLDQWH�LQRFXODWH�H�LGUDWDWH�LQ�($:�KDQQR�PRVWUDWR�XQD�SHUFHQWXDOH�GL�IUDPPHQWL�IHUWLOL�
SHU�3FK�VWDWLVWLFDPHQWH�VLPLOH�D�TXDQWR�ULOHYDWR�QHOOH�SLDQWH�QRQ�LQRFXODWH�H�WUDWWDWH�LQ�DFTXD��/H�
SLDQWH�LQRFXODWH�DUWLILFLDOPHQWH�H�LGUDWDWH�FRQ�DFTXD�KDQQR�PRVWUDWR�XQD�SHUFHQWXDOH�PHGLD�GL�



IUDPPHQWL�IHUWLOL�GL�3FK�VLPLOH�D�TXHOOD�ULOHYDWD�QHOOH�SLDQWH�QRQ�LQRFXODWH�H�LGUDWDWH�LQ�DFTXD�
VROR�D�XQD�GLVWDQ]D�GDO�WDOORQH�GL����FP�SHU�����3�H����FP�SHU�62��H�.�%%��
�

',6&866,21(�(�&21&/86,21,�
,O�SUHVHQWH�VWXGLR�q�VWDWR�FRQGRWWR�D�FRPSOHWDPHQWR�H�FRQIHUPD�GL�XQD�SL��DPSLD�ULFHUFD�DWWD�

D� YDOXWDUH� FDUDWWHULVWLFKH�� PRGDOLWj� G¶D]LRQH� H� LQWHUD]LRQL� FRQ� L� SDWRJHQL� H� OD� SLDQWD� RVSLWH�
GHOO¶($:��H�ILQDOL]]DWD�DOOR�VYLOXSSR�GL�XQD�VWUDWHJLD�GL�FRQWHQLPHQWR�GHOOH�LQIH]LRQL�GL�SDWRJHQL�
IXQJLQL�GHO�OHJQR�GL�YLWH�LQ�YLYDLR��'L�0DUFR�HW�DO����������
,� GDWL� TXL� ULSRUWDWL� PRVWUDQR� FKH� O¶LGUDWD]LRQH� FRQ� ($:� QRQ� KD� PDL� LQWHUIHULWR� VXOOD�

SHUFHQWXDOH�GL�SLDQWH�FHUWLILFDELOL�ULVSHWWR�D�TXHOOH�UDFFROWH��
7XWWDYLD�VL�q�ULOHYDWD�XQD�ULGX]LRQH�GL�SLDQWH�YHJHWDQWL�D�VHJXLWR�GHOO¶LGUDWD]LRQH�LQ�($:�PD�

VROR�LQ�XQD�FRPELQD]LRQH��.�%%�7UHEELDQR�URPDJQROR��H�VROR�VH�VRWWRSRVWD�DG�XQD�SUROXQJDWD�
LGUDWD]LRQH��������RUH���7DOH�HIIHWWR�ILWRWRVVLFR�SRWUHEEH�FRVWLWXLUH�XQ�OLPLWH�GHOO¶DSSOLFD]LRQH�H�
GRYUHEEH� HVVHUH� YDOXWDWR� SUHOLPLQDUPHQWH� QHOOH� GLYHUVH� FXOWLYDU� H� FRPELQD]LRQL�
QHVWR�SRUWDLQQHVWR��PD�YD� ULFRUGDWR�FKH� ULOLHYL�SUHFHGHQWHPHQWH�FRQGRWWL� VXOO¶DVVRUELPHQWR�H�
VXOO¶LGUDWD]LRQH� GHOOH� WDOHH� SHU� L� SRUWLQQHVWL� LQYHVWLJDWL� H� OH� FRQGL]LRQL� GHOOD� SURYD�� KDQQR�
PRVWUDWR�FKH�XQ¶LGUDWD]LRQH�GL�����RUH�LQ�DFTXD�R�($:�HUD�DGHJXDWD�D�JDUDQWLUH�XQD�FRUUHWWD�
LGUDWD]LRQH�GHOOD�WDOHD��'L�0DUFR�H�2VWL����������
&RQVLGHUDQGR� JOREDOPHQWH� L� ULVXOWDWL� RWWHQXWL�� q� VWDWR� SRVVLELOH� RVVHUYDUH� XQD� FRQVLVWHQWH�

ULGX]LRQH� GHOOD� FRORQL]]D]LRQH� LQ� VHJXLWR� DOO¶LQIH]LRQH� DUWLILFLDOH� GL� 3FK� QHOOH� EDUEDWHOOH�
GHULYDQWL�GD�WDOHH�LGUDWDWH�LQ�($:��ULVSHWWR�D�TXHOOH�LGUDWDWH�LQ�DFTXD���
1HO�PDWHULDOH� SURYHQLHQWH� GD�PDJD]]LQR� SUHOHYDWR� SULPD� GHOO¶LGUDWD]LRQH�� VL� q� QRWDWD� XQD�

VFDUVD�SUHVHQ]D�GL�OHJQR�QDWXUDOPHQWH�LQIHWWR�GD�3FK��RYYHUR�XQD�EDVVD�SHUFHQWXDOH�GL�IUDPPHQWL�
ULVXOWDWL� IHUWLOL�� 6X�EDUEDWHOOH� DOOD� UDFFROWD�� GRSR� LQQHVWR�� IRU]DWXUD� H� UDGLFD]LRQH�� O¶LQFLGHQ]D�
GHOOH� LQIH]LRQL�QDWXUDOL��HUD�PDJJLRUH� ULVSHWWR�D�TXDQWR�ULOHYDWR�VXOOH� WDOHH� LQ�PDJD]]LQR��SXU�
VHPSUH�D�IURQWH�GL�XQD�OLPLWDWD�FRORQL]]D]LRQH�RYYHUR�OLPLWDWD�IUHTXHQ]D�GL�LVRODPHQWR��7DOH�
IDWWR�FRQIHUPD�FKH�LO�ULVFKLR�G¶LQIH]LRQH�q�FUHVFHQWH�GXUDQWH�OH�GLYHUVH�IDVL�GL�ODYRUD]LRQH�GHO�
PDWHULDOH�GL�SURSDJD]LRQH��*UDPDMH�H�$UPHQJRO����������
/¶LQFUHPHQWR�GL� LQIH]LRQH� ULOHYDWR� DQFKH� LQ�TXHVWR� ODYRUR�� SRWUHEEH� DWWULEXLUH� XQ�XOWHULRUH�

YDORUH� DOO¶D]LRQH� GL� FRQWHQLPHQWR� GHOO¶LQIH]LRQH� GD� 3FK� GD� SDUWH� GHOO¶($:�� ,QIDWWL�� OD�
SHUFHQWXDOH� GL� IUDPPHQWL� IHUWLOL� QHOOH� SLDQWH� LQRFXODWH� H� LGUDWDWH� LQ� ($:�� ULOHYDWD� SHU� OH� ��
FRPELQD]LRQL�LQQHVWR�SRUWLQQHVWR�JLj�D���FP�GDO�SXQWR�GL�LQRFXOD]LRQH�H�D�GLVWDQ]H�VXSHULRUL��q�
JHQHUDOPHQWH�DOOLQHDWD�D�XQD�QDWXUDOH�SUHVHQ]D�GL�3FK�QHOOD�SLDQWD��,Q�DOWUH�SDUROH�O¶LGUDWD]LRQH�
LQ�($:�KD�ULGRWWR�XQ¶LQIH]LRQH�DUWLILFLDOH�GL�JUDYLWj�HOHYDWLVVLPD��D�OLYHOOL�GL�FRQWDPLQD]LRQH�
GHOOD�EDUEDWHOOD�³ILVLRORJLFL´�SHU�OH�FRQGL]LRQL�LQ�FXL�VL�q�RSHUDWR�H�OD�SDUWLWD�GL�PDWHULDOH�OHJQRVR�
XWLOL]]DWD��
8OWHULRUL�YHULILFKH�SRWUDQQR�HYLGHQ]LDUH�O¶HYHQWXDOH�HIIHWWR�GL�ULGX]LRQH�GD�SDUWH�GL�($:�GHOOH�

LQIH]LRQL�FKH�VL�YHULILFDQR�QDWXUDOPHQWH�LQ�YLYDLR��LQ�XQ�FRQWHVWR�LQ�FXL�QRQ�VRQR�DWWXDOPHQWH�
GLVSRQLELOL�VWUDWHJLH�GL�GLIHVD�FKH�FRQVHQWDQR�OD�SURGX]LRQH�GL�PDWHULDOH�GL�SURSDJD]LRQH�HVHQWH�
GD�SDWRJHQL�GHO�OHJQR����
,Q�FRQFOXVLRQH��L�ULVXOWDWL�DFTXLVLWL�LQ�TXHVWR�ODYRUR�H�OH�UHFHQWL�HYLGHQ]H�VXOO¶HIILFDFLD�GL�($:�

QHO�FRQWHQLPHQWR�GHOOD�JHUPLQD]LRQH�FRQLGLFD�GL�3FK�H�3PL��H�VXO�PDQWHQLPHQWR�GL�IDYRUHYROL�
YDORUL�GL�S+�H�253�DQFKH�GRSR�LO�FRQWDWWR�FRQ�L� WHVVXWL�GHOOD�SLDQWD�RVSLWH� �'L�0DUFR�H�2VWL�
������'L�0DUFR�HW�DO����������VXJJHULVFRQR�XQ�SRWHQ]LDOH�XWLOL]]R�GHOO¶DFTXD�DFLGD�HOHWWUROL]]DWD�
SHU�OD�ULGX]LRQH�GHO�OLYHOOR�GL�FRQWDPLQD]LRQH�GHOOH�YLWL�GD�SDWRJHQL�GHO�OHJQR�QHO�SURFHVVR�GL�
SURSDJD]LRQH�GHOOH�EDUEDWHOOH�LQ�YLYDLR��
�
�
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5LQJUD]LDPHQWL��
*OL� DXWRUL� ULQJUD]LDQR� LO�'U��*LDQOXFD�0RUGHQWL��0,9$� ��$PSHORV� ,WDOLD�� L�9LYDL�'DOPRQWH�
*XLGR�H�9LWWRULR��%ULVLJKHOOD��5$��H�9LWLV�5DXVFHGR��6DQ�*LRUJLR�GHOOD�5LFKLQYHOGD��31��SHU�
O¶DVVLVWHQ]D�WHFQLFD�GXUDQWH�O¶HVHFX]LRQH�GHOOH�SURYH���
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'L� 0DUFR� 6��� 2VWL� )��� ������ $SSOLFDWLRQV� RI� 7ULFKRGHUPD� WR� SUHYHQW� 3KDHRPRQLHOOD�
FKODP\GRVSRUD�LQIHFWLRQV�LQ�RUJDQLF�QXUVHULHV��3K\WRSDWKRORJLD�0HGLWHUUDQHD��������±����

'L�0DUFR�6���2VWL�)���������$FWLYLW\�RI�(OHFWURO\]HG�$FLG�:DWHU�IRU�WKH�FRQWURO�RI�3KDRPRQLHOOD�
FKODP\GRVSRUD�LQ�WKH�QXUVHU\��3K\WRSDWKRORJLD�0HGLWHUUDQHD��������������
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������5HLPV��3K\WRSDWKRORJLD�0HGLWHUUDQHD���������

(GZDUGV�� -��� 3DVFRH�� ,�� *��� ������ 2FFXUUHQFH� RI� 3KDHRPRQLHOOD� FKODP\GRVSRUD� DQG�
3KDHRDFUHPRQLXP� DOHRSKLOXP� DVVRFLDWHG� ZLWK� 3HWUL� GLVHDVH� DQG� HVFD� LQ� $XVWUDOLDQ�
JUDSHYLQHV��$XVWUDODVLDQ�3ODQW�3DWKRORJ\������������±������

)RXULH�3�+���+DOOHHQ�)���YDQ�GHU�9\YHU�-���6FKUXHGHU�:���������(IIHFW�RI�7ULFKRGHUPD�WUHDWPHQWV�
RQ� WKH� RFFXUUHQFH� RI� GHFOLQH� SDWKRJHQV� RQ� WKH� URRWV� DQG� URRWVWRFNV� RI� QXUVHU\� SODQWV��
3K\WRSDWKRORJLD�0HGLWHUUDQHD���6�����������

)XMLZDUD� .��� )XMLL� 7��� 3DUN� -�6��� ������ 6XFFHVVLYH� VSUD\LQJ� HIILFDF\� RI� DFLGLF� HOHFWURO\]HG�
R[LGL]LQJ�ZDWHU� DQG� DONDOLF� HOHFWURO\]HG� UHGXFLQJ�ZDWHU� RQ� FRQWUROOLQJ� SRZGHU\�PLOGHZ�
LQIHFWLRQ�DQG�VXSSUHVVLQJ�YLVLEOH�SK\VLRORJLFDO�GLVRUGHU�RQ�FXFXPEHU�OHDYHV��+RUWLFXOWXUH��
(QYLURQPHQW��DQG�%LRWHFKQRORJ\�������������������

*UDPDMH�'���$UPHQJRO�-���������)XQJDO�7UXQN�3DWKRJHQV�LQ�WKH�*UDSHYLQH�3URSDJDWLRQ�3URFHVV��
3RWHQWLDO� ,QRFXOXP�6RXUFHV��'HWHFWLRQ�� ,GHQWLILFDWLRQ�� DQG�0DQDJHPHQW�6WUDWHJLHV��3ODQW�
'LVHDVH����������±������

*UDPDMH�'���'L�0DUFR�6���������,GHQWLI\LQJ�SUDFWLFHV�OLNHO\�WR�KDYH�LPSDFWV�RQ�JUDSHYLQH�WUXQN�
GLVHDVH�LQIHFWLRQV��D�(XURSHDQ�QXUVHU\�VXUYH\��3K\WRSDWKRORJLD�0HGLWHUUDQHD���������±�����

+XDQJ�<�5���+XQJ�<�&���+VX�6�<���+XDQJ�<�:��+ZDQJ��'�)���������$SSOLFDWLRQ�RI�HOHFWURO\]HG�
ZDWHU�LQ�WKH�IRRG�LQGXVWU\��)RRG�&RQWURO���������±�����

/L� -�� %��� /LQ� 7��� /X� 4��� :DQJ� -�� -��� /LDR� &��� 3DQ� <�� -��� =KDR� <��� ������ &KDQJHV� LQ�
SK\VLFRFKHPLFDO�SURSHUWLHV�DQG�EDFWHULFLGDO�HIILFLHQF\�RI�DFLGLF�HOHFWURO\]HG�ZDWHU�LFH�DQG�
DYDLODEOH�FKORULQH�GHFD\�NLQHWLFV�GXULQJ�VWRUDJH��/:7�)RRG�6FLHQFH�DQG�7HFKQRORJ\�����
��±����

3HUWRW�,���3URGRUXWWL�'���&RORPELQL�$���3DVLQL�/���������7ULFKRGHUPD�DWURYLULGH�6&��SUHYHQWV�
3KDHRPRQLHOOD�FKODP\GRVSRUD� DQG�3KDHRDFUHPRQLXP�DOHRSKLOXP� LQIHFWLRQ�RI�JUDSHYLQH�
SODQWV�GXULQJ�WKH�JUDIWLQJ�SURFHVV�LQ�QXUVHULHV��%LR&RQWURO���������±�����

6XULFR�*���0XJQDL�/���0DUFKL�*���������7KH�(VFD�'LVHDVH�&RPSOH[��,Q��,QWHJUDWHG�0DQDJHPHQW�
RI�'LVHDVHV�&DXVHG�E\�)XQJL��3K\WRSODVPD�DQG�%DFWHULD��&LDQFLR�$���0XNHUML�.����&DS�����
6SULQJHU�����������
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