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3UHPHVVD/D�FODVVLILFD]LRQH�GHL�PHGLFLQDOL�DXWRUL]]DWL�DOO¶LPPLVVLRQH�LQ�FRPPHUFLR��SHU�O¶LQGLYLGXD]LRQH�GL�TXHOOL�FKH�SRVVRQR�HVVHUH�HURJDWL�D�WRWDOH�FDULFR�GHO�6HUYL]LR�VDQLWDULR�QD]LRQDOH��q�VWDWD�UHDOL]]DWD� FRQ� OD� /HJJH� ��� GLFHPEUH� ������ Q�� ���� H� FRQ� FRQVHJXHQWL� SURYYHGLPHQWL�DSSOLFDWLYL� GHO� 0LQLVWHUR� GHOOD� 6DOXWH�� /D� &RPPLVVLRQH� 8QLFD� GHO� )DUPDFR� �&8)�� q� VWDWD�LQYHVWLWD�GHO�FRPSLWR�H�GHOOD�UHVSRQVDELOLWj�GL�HODERUDUH�L�WHVWL�GL�WDOL�SURYYHGLPHQWL�DSSOLFDWLYL��&RQ� L� SURYYHGLPHQWL� ©5HYLVLRQH�GHOOH� QRWHª� GHO� ��DJRVWR� ������ OD�&8)� � KD� ULHVDPLQDWR� H�PRGLILFDWR�OD�SULPD�HGL]LRQH�GHOOH�1RWH�1HO� FRUVR� GHJOL� XOWLPL� DQQL�� FRQ� YDUL� SURYYHGLPHQWL�� OH� 1RWH� VRQR� VWDWH� XOWHULRUPHQWH�PRGLILFDWH�H�LQWHJUDWH��6L� q� UHVR� SHUWDQWR� QHFHVVDULR� SURFHGHUH� D� TXHVWD� WHU]D� UHYLVLRQH� FRPSOHVVLYD� GHOOH� 1RWH�&8)��FKH�KD�ULFKLHVWR�XQ�OXQJR�H�DSSURIRQGLWR�ODYRUR�GL�UHYLVLRQH�GHOOD�OHWWHUDWXUD�VFLHQWLILFD��
5HYLVLRQH�SHULRGLFD�GHOOH�©1RWH�&8)ª/D�UHYLVLRQH�SHULRGLFD�GHOOH�©1RWH�&8)ª�KD�LO�GXSOLFH�RELHWWLYR�GL�DGHJXDUH�WHPSHVWLYDPHQWH�LO�FRQWHQXWR�GHOOH�1RWH�DOO¶HYROX]LRQH�GHOOH�FRQRVFHQ]H�± IDWWL�VDOYL�HYHQWXDOL�FDVL�GL�PRWLYDWD�XUJHQ]D� FKH� HVLJDQR� XQ� DGHJXDPHQWR� LPPHGLDWR� ± H� GL� HYLWDUH� FRQWLQXL� DJJLRUQDPHQWL� LQ�WHPSL�LPSUHYHGLELOL��&RPH�SL��YROWH�SUHFLVDWR��OD�&8)�ULEDGLVFH�FKH�OH�©1RWHª�VL�FDUDWWHUL]]DQR�FRPH�VWUXPHQWL�GL�LQGLUL]]R�YROWL�D�GHILQLUH��TXDQGR�RSSRUWXQR��JOL�DPELWL�GL�ULPERUVDELOLWj��VHQ]D�LQWHUIHULUH�FRQ�OD�OLEHUWj�GL�SUHVFUL]LRQH��,Q�DOFXQL�FDVL�HVVH�WHQGRQR�D�RULHQWDUH OH�VFHOWH�WHUDSHXWLFKH�D�IDYRUH�GL� PROHFROH� SL�� HIILFDFL� H� VSHULPHQWDWH�� ULVSHWWR� D� PHGLFLQDOL� GL� VHFRQGD� VFHOWD� FKH�SUHVHQWDQR�XQ�SURILOR�GL�HIILFDFLD�H�GL�VLFXUH]]D�PHQR�GHILQLWR��/¶HODERUD]LRQH�H�OD�ILQDOLWj�GHOOH�©1RWHª�QRQ�VRQR�XQD�DQRPDOLD�QD]LRQDOH��DO�FRQWUDULR��HVVH�VRQR� LQ� OLQHD� FRQ� OD� SUDVVL� GL� DXWRULWj� UHJRODWRULH� HXURSHH� H� GL� DOWUL� SDHVL�� ULYHVWHQGR� LO�VLJQLILFDWR�GL�XQ�LQGLVSHQVDELOH�VRVWHJQR�DG�XQD�FRUUHWWD�DWWLYLWj�SURIHVVLRQDOH�1HO�ULVSHWWR�GHL�SULQFLSL�VRSUD�HVSRVWL�OD�&8)�KD�SURFHGXWR�D�TXHVWD�WHU]D�UHYLVLRQH�FRPSOHWD�GHOOH�©1RWHª��DEROHQGR�TXHOOH�QRQ�SL��DWWXDOL�
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&ULWHUL�GL�VWHVXUD�GHOOH�©1RWH�&8)ª,�FULWHUL�FKH�KDQQR�JXLGDWR�OD�VWHVXUD�GHOOH�1RWH�VL�ULIHULVFRQR�LQ�SDUWLFRODUH�DL�VHJXHQWL�FDVL�D� TXDQGR�XQ� IDUPDFR�q�DXWRUL]]DWR�SHU�GLYHUVH� LQGLFD]LRQL� FOLQLFKH��GL� FXL� VROR�DOFXQH�SHU�SDWRORJLH�ULOHYDQWL�E� TXDQGR�LO�IDUPDFR�q�ILQDOL]]DWR�D�SUHYHQLUH�XQ�ULVFKLR�FKH�q�VLJQLILFDWLYR�VROR�SHU�XQR�R�SL��JUXSSL�GL�SRSROD]LRQH�F� TXDQGR�LO�IDUPDFR�VL�SUHVWD�QRQ�VROR�D�XVL�GL�HIILFDFLD�GRFXPHQWDWD��PD�DQFKH�D�XVL�LPSURSUL�,Q� RJQL� FDVR� LO� FRQWHQXWR� GHOOH�QRWH�&8)� QRQ�PRGLILFD�� Qp� SXz�PRGLILFDUH�� OH� LQIRUPD]LRQL�FRQWHQXWH�QHOOD�VFKHGD�WHFQLFD�GHOOH�VLQJROH�VSHFLDOLWj�PHGLFLQDOL�2YH� YLHQH� VSHFLILFDWR� FKH� OD� ULPERUVDELOLWj�GHL�PHGLFLQDOL� LQFOXVL� QHOOD� QRWD�q� VRJJHWWD�DOOD�GHILQL]LRQH� GL� XQD� GLDJQRVL� H� GL� XQ� SLDQR� WHUDSHXWLFR�� VL� LQWHQGH� FKH� TXHVW¶XOWLPR� YLHQH�WUDVPHVVR� LQ� FRSLD�DO�PHGLFR� GL�PHGLFLQD� JHQHUDOH�H� DO� VHWWRUH� IDUPDFHXWLFR�GHOOD�$6/�GL�DSSDUWHQHQ]D�GHO�SD]LHQWH�
,O�PHWRGR/H�QRWH�VL�LVSLUDQR DL�FULWHUL�GHOOD�PHGLFLQD�EDVDWD�VXOOH�SURYH�GL�HYLGHQ]D��6L�IRQGDQR�FLRq�VXL�ULVXOWDWL�GL�VSHULPHQWD]LRQL�FOLQLFKH�UDQGRPL]]DWH��SRVVLELOPHQWH�PXOWLSOH��FULWLFDPHQWH� HVDPLQDWH� H� VX� XQD� YDOXWD]LRQH� FRPSOHVVLYD� GHL� GDWL� FOLQLFR� HSLGHPLRORJLFL�GLVSRQLELOL��,O� WHVWR�³UHJRODWRULR´�GL�RJQL�VLQJROD�1RWD��H[HFXWLYH�VXPPDU\��q�DFFRPSDJQDWR�GD�XQ�WHVWR�DUWLFRODWR�GRYH�VRQR� ULSRUWDWH� OH�PRWLYD]LRQL�H� L� FULWHUL�DSSOLFDWLYL�GHOOH� VLQJROH�1RWH�H�GDOOH�YRFL� ELEOLRJUDILFKH� HVVHQ]LDOL�� FKH� KDQQR� VFLHQWLILFDPHQWH� PRWLYDWR� O¶DVVXQ]LRQH� GHOOH�GHFLVLRQL�LQ�PHULWR��,Q�TXHVWD� WHU]D�UHYLVLRQH�GHOOH�1RWH�VL�q�SRVWD�PROWD�DWWHQ]LRQH�D�VHPSOLILFDUH� OR�VWLOH�GHOOD�UHGD]LRQH� H� D IDFLOLWDUH� O¶LQWHUSUHWD]LRQH�� XVDQGR� XQ� OLQJXDJJLR� HG� XQD� WHUPLQRORJLD� SL��VWUHWWDPHQWH�FRUUHODWH�H�YLFLQH�DOOD�SUDWLFD�GHOOD�PHGLFLQD�JHQHUDOH�
,O�SHUFRUVR
,O� FULWHULR� LVSLUDWRUH� GHO� SHUFRUVR� VHJXLWR� q� VWDWR� TXHOOR� GL� FUHDUH� XQ� FOLPD� GL� FRQGLYLVLRQH�VFLHQWLILFD�H�FXOWXUDOH�GHO�©VLVWHPD�1RWHª��FDSDFH�GL�IDYRULUH�XQD�UDJLRQDWD�IOHVVLELOLWj�G¶XVR�GHOOH�QRWH�VWHVVH�H�GL�HYLWDUH�FRQWUDVWL�H�ULJLGLWj�DSSOLFDWLYH�FKH�SRWUHEEHUR�WUDGXUVL�LQ�GLVDJL�H�LQFRQYHQLHQWL�SHU�L�SD]LHQWL�,O�SHUFRUVR�DGRWWDWR�q�VWDWR�LO�VHJXHQWH��� LQFRQWUL� SURSHGHXWLFL� DOOD� UHYLVLRQH� FRQ� OH� RUJDQL]]D]LRQL� SURIHVVLRQDOL� SL��UDSSUHVHQWDWLYH� �2UGLQH� GHL� PHGLFL� H� FRPSRQHQWL� PHGLFKH� GL� PHGLFLQD� JHQHUDOH� H�RVSHGDOLHUH�� IDUPDFLVWL� SULYDWL� H�RVSHGDOLHUL��� ILQDOL]]DWL� DG� XQ� FRQIURQWR� DSSURIRQGLWR�VXOOH�TXHVWLRQL�GL�FDUDWWHUH�JHQHUDOH��� LQFRQWUR� SURSHGHXWLFR� DOOD� UHYLVLRQH� FRQ� L� UDSSUHVHQWDQWL� GL� )DUPLQGXVWULD� ILQDOL]]DWR�DOO¶DSSURIRQGLPHQWR�GL�TXHVWLRQL�JHQHUDOL�H�DO�WHPD�GHOO¶LQIRUPD]LRQH�VXL�IDUPDFL��� SUHVHQWD]LRQH� H� GLVFXVVLRQH� GHO� GRFXPHQWR� HODERUDWR� GDOOD� &8)� ©5HYLVLRQH� GHOOH�
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1RWHª� FRQ� WXWWL� L� UDSSUHVHQWDQWL� GHOOH� DVVRFLD]LRQL� H� GHOOH� LVWLWX]LRQL� VRSUD� LQGLFDWH��SULPD�GHOOD�DGR]LRQH�GHO�SURYYHGLPHQWR�GHILQLWLYR�
/H�QRYLWj/D� UHYLVLRQH� GHOOH� QRWH� &8)� KD� DVVXQWR� QHO� WHPSR� XQD� PRGLILFD]LRQH� VLD� VFLHQWLILFD� FKH�FXOWXUDOH�2ULJLQDULDPHQWH� SHQVDWH� FRPH� VWUXPHQWR� GL� JRYHUQR� GHOOD� VSHVD�� OH� QRWH� VRQR�SURJUHVVLYDPHQWH� GLYHQWDWH� VWUXPHQWR� SHU� DVVLFXUDUH� OD� DSSURSULDWH]]D� GL� LPSLHJR� GHL�IDUPDFL�H�SHU�PLJOLRUDUH�OH�VWUDWHJLH�DVVLVWHQ]LDOL�/¶DWWXDOH� UHYLVLRQH� GHOOH� QRWH� DSUH� XQD� ³7HU]D� IDVH´� QHO� VHQVR� FKH� DOFXQH� 1RWH� YHQJRQR�FROOHJDWH�D�SURJHWWL�GL� ULFHUFD�GL� ³RXWFRPH�± UHVHDUFK´�� OHJDQGR�TXLQGL�DVVLVWHQ]D�H� ULFHUFD�SHU� IDUH� LQ�PRGR�FKH� OD�SUDWLFD�GL�PHGLFLQD�JHQHUDOH�GLYHQWL� SDUWH� VWUXWWXUDOH�GHO� SURFHVVR�UHJRODWRULR�/¶HVHPSLR�SL��HPEOHPDWLFR�GL�WDOH�FDPELDPHQWR�q�UDSSUHVHQWDWD�GDOOD�1RWD����FKH�LQWURGXFH�LO� FULWHULR�GHOOD�DGR]LRQH�GHOOH�FDUWH�GL� ULVFKLR�FDUGLRYDVFRODUH�DL� ILQL�GHOOD� ULPERUVDELOLWj�GHL�IDUPDFL�� FRQ� O¶RELHWWLYR� GL� LQGLYLGXDUH� LO� ULVFKLR� FDUGLRYDVFRODUH� DVVROXWR� LQ� RJQL� VLQJROR�SD]LHQWH� H� GL� LVWLWXLUH� XQD� DGHJXDWD� VWUDWHJLD� SUHYHQWLYD� FKH� FROOHJKL� VWLOL� GL� YLWD� H� WHUDSLH�IDUPDFRORJLFKH�6L� FRQVROLGD� LQ� TXHVWR� PRGR� XQD�PHWRGRORJLD� FKH� q� JLj� VWDWD� DSSOLFDWD� FRQ� VXFFHVVR� DL�IDUPDFL�SHU�LO�PRUER�GL�$O]KHLPHU��3URJHWWR�&52126���DOO¶LPSLHJR�GL�LQWHUIHURQH�H�ULEDYLULQD�SHU� O¶HSDWLWH� &� �3URJHWWR� ,03529(� H� DOO¶XVR� GHL� IDUPDFL� ELRORJLFL� QHOO¶DUWULWH� UHPDWRLGH��3URJHWWR�$17$5(6���4XHVWD� WHU]D� UHYLVLRQH�GHOOH�1RWH�&8)�FRQWLHQH�FLQTXH�QXRYH�QRWH� �1RWD���ELV� ± VLQGURPL�FRURQDULFKH� DFXWH�� 1RWD� ��� ELV� ± RUPRQL� SDUDWLURLGHL�� 1RWD� ��� ± IDUPDFL� SHU� LO� PRUER� GL�$O]KHLPHU��1RWD����± IDUPDFL�SHU�O¶LQFRQWLQHQ]D�XULQDULD��1RWD����± DQWLVWDPLQLFL���PHQWUH�WUH�1RWH� VRQR� VWDWH� HOLPLQDWH� �1RWD� ��� ELV� UDQLWLGLQD� ELVPXWR�� 1RWD� ��� ELV� ± DPLQRJOLFRVLGL�LQVHULWL� QHOOD� 1RWD� ���� QRWD� ��� ± RVVLJHQR� WHUDSHXWLFR� LQ� DWWHVD� GL� XQ� SURYYHGLPHQWR�VSHFLILFR��/H�QRWH�FRPSOHVVLYDPHQWH�VRQR����H�LO�FRQWHQXWR�UHJRODWRULR�H�VFLHQWLILFR�GL�DOFXQH�GL�HVVH�ULVXOWD�SURIRQGDPHQWH�PRGLILFDWR�
3URJUDPPD�GL�YHULILFD�H�IRUPD]LRQH
/¶LPSDWWR� GHOO¶DSSOLFD]LRQH� GHO� VLVWHPD� GHOOH� QRWH� QHOO¶DPELWR� GHOOD� PHGLFLQD� JHQHUDOH� q�VRWWRSRVWR� D� XQ� SURJUDPPD� GL� YHULILFD�� DWWUDYHUVR� LO� PRQLWRUDJJLR� GHOOH� SUHVFUL]LRQL�QHOO¶DPELWR�GHOO¶2VVHUYDWRULR�1D]LRQDOH�VXOO¶,PSLHJR�GHL�0HGLFLQDOL��260('��(¶�DXVSLFDELOH�FKH�VLD�SURJUDPPDWD��D�OLYHOOR�UHJLRQDOH�H�ORFDOH��XQ¶DWWLYLWj�GL�IRUPD]LRQH�VXOOD�FRUUHWWD� DSSOLFD]LRQH� GHOOH� QRWH� ULYROWD� DL� PHGLFL� GL� PHGLFLQD� JHQHUDOH�� RVSHGDOLHUL� H� DL�IDUPDFLVWL�� FRQ� O¶RELHWWLYR� GL� SURPXRYHUH� FRPSRUWDPHQWL� DSSURSULDWL� H� XQLIRUPL�� IUD� L� GLYHUVL�VHWWRUL�GHO�661�H�LQ�SDUWLFRODUH�GHL�PHGLFL�RVSHGDOLHUL�H�GHJOL�VSHFLDOLVWL�/H�QRWH�ULVSHFFKLDQR�JOL�RULHQWDPHQWL�FKH�ULVXOWDQR�DSSURSULDWL�QHOO¶LPSLHJR�GHOOD�PDJJLRU�SDUWH�GHL�PHGLFLQDOL��7XWWDYLD��OD�YDULDELOLWj�GHOOH�SDWRORJLH�SXz�GHWHUPLQDUH�O¶LQDSSOLFDELOLWj�GL�XQD�QRWD�DO�VLQJROR�SD]LHQWH��,Q�TXHVWL�FDVL�JOL�RUJDQLVPL�GHOOD�$6/��QHOOD�ORUR�IXQ]LRQH�GL�DQDOLVL�H�YHULILFD��GRYUHEEHUR�DGRWWDUH�XQ�DWWHJJLDPHQWR�IOHVVLELOH�SUHQGHQGR�LQ�FRQVLGHUD]LRQH�QRQ�WDQWR�LO�VLQJROR�FDVR�TXDQWR�OD�JOREDOLWj�GHOOH�DSSOLFD]LRQL�LQ�XQ�GDWR�FRQWHVWR�
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1RWH SDJ� 1RWH SDJ�1RWD�� ����������������������������������������������������������������1RWD�� ���������������������������������������������������������������1RWD�� ���������������������������������������������������������������1RWD�� ���������������������������������������������������������������1RWD�� ���������������������������������������������������������������1RWD���ELV ���������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD����ELV �������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������1RWD��� �������������������������������������������������������������

1RWD�������������������������������������������������������������� ��1RWD�������������������������������������������������������������� ��1RWD�������������������������������������������������������������� ��1RWD�������������������������������������������������������������� ��1RWD�������������������������������������������������������������� ��1RWD�������������������������������������������������������������� ��1RWD�������������������������������������������������������������� ��1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD����ELV ��������������������������������������������������� ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���1RWD������������������������������������������������������������ ���
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYLÊ� QRWR� FRPH� LO� WUDWWDPHQWR� FURQLFR� FRQ� L� )$16� SRVVD� GHWHUPLQDUH� XQ� DXPHQWDWR� ULVFKLR� GL� XOFHUD� SHSWLFD� H� GHOOH� VXH�FRPSOLFDQ]H�JUDYL� �HPRUUDJLD��SHUIRUD]LRQH��RVWUX]LRQH���,O� ULVFKLR�GL�RVSHGDOL]]D]LRQH�SHU�XQD�FRPSOLFDQ]D�JUDYH�q�VWLPDWR�IUD� O¶�� H� LO� ���SHU� DQQR�� H� DXPHQWD� ILQR� D� ����YROWH� QHOOH� FDWHJRULH� D� ULVFKLR� VRSUD� VSHFLILFDWH�� LO� ULVFKLR� q� SDUWLFRODUPHQWH�HOHYDWR�VH�L�)$16�VRQR�DVVRFLDWL�DG�DQWLFRDJXODQWL�����'DWD� OD� ULOHYDQ]D�FOLQLFD�GHOOD� WRVVLFLWj�JDVWURGXRGHQDOH� LQGRWWD�GDL�)$16��QXPHURVL� VRQR�VWDWL�JOL�VWXGL� FKH�KDQQR�YDOXWDWR�O¶HIILFDFLD�GL�XQD�³JDVWURSURWH]LRQH´�XWLOL]]DQGR�JOL�DQDORJKL�GHOOH�SURVWDJODQGLQH��PLVRSURVWROR��H�JOL�DQWL�VHFUHWLYL��LQLELWRUL�GL�SRPSD�H�+��±DQWDJRQLVWL��
0LVRSURVWROR/¶HIILFDFLD� GHO�PLVRSURVWROR� QHO� ULGXUUH� O¶LQFLGHQ]D� GHOOH� FRPSOLFDQ]H� JUDYL� �HPRUUDJLH�� SHUIRUD]LRQL� H� RVWUX]LRQH� SLORULFD��GHOOD� JDVWURSDWLD� GD� )$16� q� VWDWD� GLPRVWUDWD� LQ� XQR� VWXGLR� �08&26$�WULDO�� GL� JUDQGL� GLPHQVLRQL� �������SD]LHQWL�� FKH� KD�GRFXPHQWDWR�XQD�ULGX]LRQH�GHO�����GL�GHWWH�FRPSOLFDQ]H�ULVSHWWR�DO�SODFHER������8QD�PHWDQDOLVL�GL����VWXGL�FKH�KD�YDOXWDWR�O¶HIILFDFLD�GHO�PLVRSURVWROR�QRQ�LQ�EDVH�DOOD�ULGX]LRQH�GHOOH�FRPSOLFDQ]H�PD�VROR�LQ�EDVH�DOOD�ULGX]LRQH�GHOO¶LQFLGHQ]D�GL�XOFHUH�JDVWULFKH� R� GXRGHQDOL� GLDJQRVWLFDWH� HQGRVFRSLFDPHQWH� KD� FRQIHUPDWR� GHWWD� HIILFDFLD� �117�  � ��� SHU� SUHYHQLUH� XQ¶XOFHUD�JDVWULFD�H��117� �����SHU�SUHYHQLUH�XQ¶XOFHUD�GXRGHQDOH�,O�PLVRSURVWROR�VRPPLQLVWUDWR�DOOD�GRVH�GL�����PJ�KD�SHUz�XQD�WROOHUDELOLWj�VFDUVD��GLVSHSVLD��GRORUH�DGGRPLQDOH��GLDUUHD��H�QHO�WULDO08&26$ ����L�SD]LHQWL�FKH�VRVSHQGHYDQR�LO�WUDWWDPHQWR�SHU�GLVWXUEL�JDVWURLQWHVWLQDOL�HUDQR�SL��QXPHURVL�IUD�TXHOOL�WUDWWDWL�FRQ�PLVRSURVWROR�SL��)$16���������FKH�IUD�TXHOOL�WUDWWDWL�FRQ�)$16�SL��SODFHER��������S��������
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*DVWURSURWHWWRUL�� PLVRSURVWROR� HVRPHSUD]ROR� ODQVRSUD]ROR� RPHSUD]ROR� SDQWRSUD]ROR� UDEHSUD]ROR

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DL�SD]LHQWL�
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*OL�LQLELWRUL�GL�SRPSD��IDWWH�VDOYH�OH�LQGLFD]LRQL�GHOOD�QRWD�����HG�LO�PLVRSURVWROR�QRQ�VRQR�ULPERUVDWL�TXDQGR�SUHVFULWWL�LQ�DVVRFLD]LRQH�FRQ�L�&2;,%�
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$FLGL�ELOLDUL�� FKHQRXUVR�GHVRVVLFROLFR� WDXURXUVR�GHVRVVLFROLFR� XUVR�GHVRVVLFROLFR

/D� SUHVFUL]LRQH� QHOOH� HSDWRSDWLH� FURQLFKH� FROHVWDWLFKH� D� FDULFR� GHO� 661� q� OLPLWDWD� DL� SD]LHQWL�DIIHWWL�GD�
� FLUURVL�ELOLDUH�SULPLWLYD�� FRODQJLWH�VFOHURVDQWH�SULPLWLYD�� FROHVWDVL�DVVRFLDWD�DOOD�ILEURVL�FLVWLFD�R�LQWUDHSDWLFD�IDPLOLDUH�� FDOFRORVL�FROHVWHULQLFD�/D� SUHVFUL]LRQH� GL� DFLGL� ELOLDUL� QRQ� q� ULPERUVDWD� GDO� 661� SHU� LO� WUDWWDPHQWR� GHOOD� VHPSOLFH�GLVSHSVLD�,O�WUDWWDPHQWR�FRQ�DFLGL�ELOLDUL�QRQ�q�ULPERUVDWR�QHL�SD]LHQWL�FRQ�HSDWLWH�FURQLFD�YLUDOH�HG�LQ�TXHOOL�FRQ�FROLFKH�UDYYLFLQDWH�R�JUDYL�SHU�L�TXDOL�q�LQGLFDWDOD�FROHFLVWHFWRPLD�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�/H� SULPH� WUH� LQGLFD]LRQL� VL� ULIHULVFRQR� D� HSDWRSDWLH� FURQLFKH� QHOOH� TXDOL� PRGLILFD]LRQL� TXDOL�TXDQWLWDWLYH� GHOOD� IXQ]LRQH�ELOLJHQHWLFD� KDQQR� XQ� UXROR� SDWRJHQHWLFR� PROWR� LPSRUWDQWH�� GHWHUPLQDQGR� DOWHUD]LRQL� DQDWRPLFKH� H� IXQ]LRQDOL� GHO� IHJDWR��HSDWRSDWLH�FROHVWDWLFKH���/¶LPSLHJR�GHJOL�DFLGL�XUVR� H�WDXURXUVR�GHVRVVLFROLFR�QHOOH�HSDWRSDWLH�FURQLFKH�FROHVWDWLFKH�q�OLPLWDWR�D�TXHOOH�SHU�OH�TXDOL�VL�WURYDQR�LQ�OHWWHUDWXUD�HYLGHQ]H�GL�HIILFDFLD�WHUDSHXWLFDLQ�WHUPLQL�GL�PLJOLRUDPHQWL�DQDWRPLFL��FOLQLFL�H�GL�VRSUDYYLYHQ]D�VLJQLILFDWLYL�R��QHO�FDVR�GL�PDODWWLH�SULYH�GL�DOWUH�WHUDSLH�XWLOL��DQFKH�PDUJLQDOL��7DOL�HYLGHQ]H��QRQ�XQLYRFKH�����PD�QHWWDPHQWH�SUHYDOHQWL�������SHU�OD�FLUURVL�ELOLDUH�SULPLWLYD��O¶DFLGR XUVRGHVRVVLFROLFR�q�VWDWR�UHFHQWHPHQWH�DSSURYDWR�SHU�OD�WHUDSLD�GL�TXHVWD�PDODWWLD�GDOOD�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ���VRQR�PHQR�FKLDUH�PD�QRQ�LQHVLVWHQWL�SHU�OH�DOWUH�HSDWRSDWLH�FROHVWDWLFKH� LQ� QRWD� ������� /H� VSHULPHQWD]LRQL� FRQWUROODWH� H� UDQGRPL]]DWH� KDQQR� LQYHFH� GLPRVWUDWR� FKH� O¶DFLGR�XUVRGHVRVVLFROLFR�QRQ�q�HIILFDFH�QHOOH�HSDWLWL�FURQLFKH�YLUDOL��QHOOH�TXDOL�QRQ�IDYRULVFH�O¶HOLPLQD]LRQH�GHOO¶51$�GHO�YLUXV�&�H�QRQ�PLJOLRUD�OH�OHVLRQL�LVWRORJLFKH�����������/D� FDOFRORVL� FROHVWHULQLFD� SRWHQ]LDOPHQWH� WUDWWDELOH� FRQ� DFLGL� ELOLDUL� q� FDUDWWHUL]]DWD� GD� FDOFROL� VLQJROL� R�PXOWLSOL� �GLDPHWUR�XJXDOH�R�LQIHULRUH�D���FP���UDGLRWUDVSDUHQWL��FRQ�FROHFLVWL�IXQ]LRQDQWH��SD]LHQWL�QRQ�REHVL�FRQ�VLQWRPDWRORJLD�PRGHVWD��FROLFKH�QRQ�PROWR�IUHTXHQWL�R�VHYHUH���$OWUD�LQGLFD]LRQH�q�OD�SUHVHQ]D�LQ�FROHFLVWL�GL�IUDPPHQWL�GL�FDOFROL�SRVW�OLWRWULSVLD�1HOOD�FROHOLWLDVL��OD�WHUDSLD�FRQ�VDOL�ELOLDUL�RWWLHQH�OD�GLVVROX]LRQH�GHL�FDOFROL�VROR�LQ�XQD�SDUWH�GHL�SD]LHQWL��YDULDELOH�LQ�UHOD]LRQH�D�IDWWRUL�GLYHUVL��GLPHQVLRQL�GHL�FDOFROL��IXQ]LRQDOLWj�GHOOD�FROHFLVWL��HFF����q�VHJXLWD�IUHTXHQWHPHQWH�GDOOD�IRUPD]LRQH�GL�QXRYL�FDOFROL���������D���DQQL��������QRQ�WURYD�LQGLFD]LRQH�QHL�SD]LHQWL�FRQ�FROLFKH�UDYYLFLQDWH�R�VHYHUH��SHU�L�TXDOL�q�QHFHVVDULD�OD�FROHFLVWHFWRPLD��%LVRJQD�DQFKH�FRQVLGHUDUH FKH�O¶DOWHUQDWLYD�FKLUXUJLFD��ODSDURVFRSLFD�R�FRQ�PLQLODSDURWRPLD��q�ULVROXWLYD�H�D�EDVVR� ULVFKLR�� 6L� ULWLHQH� RSSRUWXQR� OLPLWDUH� O¶XVR� GHL� VDOL� ELOLDUL� DL� SD]LHQWL� FRQ� FDUDWWHULVWLFKH� GHILQLWH� ³RWWLPDOL´� SHU� OD�GLVVROX]LRQH�GHL� FDOFROL��FKH�UDJJLXQJH� LQ�TXHVWL�FDVL�SHUFHQWXDOL�IUD�LO�����H� LO�����������/H�FDUDWWHULVWLFKH�VRSUD� ULFRUGDWH�VRQR�SUHVHQWL�LQ�FLUFD�LO�����GHL�SD]LHQWL������
%LEOLRJUDILD����*RXOLV�-��HW�DO��5DQGRPLVHG�FRQWUROOHG�WULDO RI�XUVRGHR[\FKROLF�DFLG�WKHUDS\�LQ�SULPDU\�ELOLDU\�FLUUKRVLV��D�PHWD�DQDO\VLV��/DQFHW ��������������������3RXSRQ�5��HW� DO��&RPELQHG�DQDO\VLV�RI� UDQGRPL]HG�FRQWUROOHG�WULDO RI�8UVRGHR[\FKROLF�DFLG� LQ�SULPDU\�ELOLDU\� FLUUKRVLV��*DVWURHQWHURORJ\ ������������������� &RPEHV� %�� HW� DO��7KH� HIIHFW� RI� XUVRGHR[\FKROLF� DFLG�RQ� WKH� IORULG� GXFW� OHVLRQ� RI� SULPDU\� ELOLDU\� FLUUKRVLV��+HSDWRORJ\����������������� /LQGRU�.'��'LFNVRQ�(5��0DQDJHPHQW� RI� SULPDU\� ELOLDU\� FLUUKRVLV�� ,Q�� 6FKLII¶V� GLVHDVHV� RI� WKH� OLYHU�� �WK� HG�� /LSSLQFRWW�:LOOLDPGV�HW�:LONLQV��������&K������� �%HXHUV� 8�� HW� DO�� 8UVRGHR[\FKROLF� DFLG� LQ� FKROHVWDVLV�� SRWHQWLDO� PHFKDQLVPV� RI� DFWLRQ� DQG� WKHUDSHXWLF� DSSOLFDWLRQV��+HSDWRORJ\ �������������������/LQGRU�.'��HW�DO��8UVRGLRO�IRU�SULPDU\�VFOHURVLQJ�FKRODQJLWLV��1�(QJO�-�0HG ������������������&RORPER�&��HW�DO��8UVRGHR[\FKROLF�DFLG�IRU�OLYHU�GLVHDVH�DVVRFLDWHG�ZLWK�F\VWLF�ILEURVLV���D�GRXEOH�EOLQG��PXOWLFHQWHU�WULDO��+HSDWRORJ\ �������������������%RXFKHU�(��HW�DO��,QWHUIHURQ�DQG�XUVRGHR[\FKROLF�DFLG�FRPELQHG�WKHUDS\�LQ�WKH�WUHDWPHQW�RI�FKURQLF�YLUDO�&�KHSDWLWLV��UHVXOWV�IURP�D�FRQWUROOHG�FOLQLFDO�WULDO LQ���SDWLHQWV��+HSDWRORJ\ �����������������$QJHOLFR�0��HW�DO��5HFRPELQDQW�LQWHUIHURQ�DOSKD�DQG�XUVRGHR[\FKROLF�DFLG�YHUVXV�LQWHUIHURQ�DOSKD�DORQH�LQ�WKH�WUHDWPHQW�RI�FKURQLF�KHSDWLWLV�&��D�UDQGRPL]HG�FOLQLFDO�WULDO ZLWK�ORQJ�WHUP�IROORZ�XS��$P�-�*DVWURHQWHURO ������������������%HOOHQWDQL�6�� HW� DO��8UVRGLRO� LQ� WKH� ORQJ�WHUP� WUHDWPHQW�RI�FKURQLF�KHSDWLWLV�� D�GRXEOH�EOLQG�PXOWLFHQWHU�WULDO��-�+HSDWRO��������������������6WUDVEHUJ�60��HW�DO��&KROHF\VWROLWKLDVLV��OLWKRWKHUDS\�IRU�WKH���V��+HSDWRORJ\ ���������������
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85'(6�� �����0*�&2035(66(� �������� (55(.$33$�*$67525(6,67(17,�����&2035(66( (8527(5$3,&,�6�3�$���
85'(6�� �����0*�&2035(66(� �������� (55(.$33$�*$67525(6,67(17,�����&2035(66( (8527(5$3,&,�6�3�$���
85'(6�� �����0*�&2035(66(����&2035(66(� �������� (55(.$33$�(8527(5$3,&,�6�3�$���
856$&2/�� �����0*�&2035(66(�����&2035(66( �������� =$0%21�,7$/,$�6�5�/����
856$&2/�� �����0*�&2035(66(�����&2035(66( �������� =$0%21�,7$/,$�6�5�/����
856,/21�� �����0*�&$368/(�5,*,'(�$�5,/$6&,2� �������� ,67,7872�352/81*$72�����&$368/(� %,2&+,0,&2�,7$/,$12�*,29$11,/25(1=,1,�63$��
856,/21�� �����0*�&$368/(�5,*,'(�$�5,/$6&,2� �������� ,67,7872�352/81*$72�����&$368/(� %,2&+,0,&2�,7$/,$12 *,29$11,/25(1=,1,�63$��
856,/21�� ���&$368/(�����0*�� �������� ,67,7872�%,2&+,0,&2�,7$/,$12�*,29$11,/25(1=,1,�63$��
8562%,/�� �����0*�&2035(66(�����&2035(66( �������� ,67,7872�%,2/2*,&2�&+(0,27(5$3,&2�6�3�$���
8562%,/�� ���&$368/(�����0*���� �������� ,67,7872�%,2/2*,&2�&+(0,27(5$3,&2�6�3�$���
8562%,/�� 6&,52332�)/$&21(�����0/�� �������� ,67,7872�%,2/2*,&2�&+(0,27(5$3,&2�6�3�$���
8562%,/�� �����0*��6&$72/$����&36�*(/$7,1$� �������� ,67,7872�'85$�����0*�� %,2/2*,&2�&+(0,27(5$3,&2��63$
8562%,/�� �����0*��6&$72/$����&36�*(/$7,1$� �������� ,67,7872�'85$�����0*�� %,2/2*,&2�&+(0,27(5$3,&2�6�3�$���
8562%,/�� ���&$368/(�����0*�� �������� ,67,7872�%,2/2*,&2�&+(0,27(5$3,&2�6�3�$���
8562%,/�+7���� �����0*�&$368/(�5,*,'(�$�5,/$6&,2� �������� ,67,7872�02',),&$72����&$368/(�� %,2/2*,&2�&+(0,27(5$3,&2�6�3�$���
8562'$025��� �����0*�&2035(66(�����&2035(66( �������� )$50$&(87,&,�'$025�6�3�$���
8562'$025��� ���������&2035(66(�����0*�� �������� )$50$&(87,&,�'$025�6�3�$���
8562',2/�� �����0*�&$368/(�5,*,'(����� �������� %,2352*5(66�&$368/(�� 3+$50$�6�3�$��
8562',2/�� �����0*�&$368/(�$�5,/$6&,2� �������� %,2352*5(66�352/81*$72�����&$368/(��� 3+$50$�6�3�$��
8562)$/.� �6�5������&$368/(�����0*�� �������� '5��)$/.�3+$50$�*0%+�����
8562)$/.� ���&$368/(�����0*�� �������� '5��)$/.�3+$50$�*0%+�����
8562)$/.� ���&$368/(�����0*�� �������� '5��)$/.�3+$50$�*0%+�����
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8562)/25� �5(7$5'�����&2035(66(�5,7$5'2� �������� 62�6(�3+$50�����0*�� 6�5�/��62&,(7$
�',�6(59,=,2�3(5�/
,1'8675,$�)$50$&(87,&$�('$)),1,��
8562)/25� ���&$368/(�����0*������ �������� 62�6(�3+$50�6�5�/��62&,(7$
�',�6(59,=,2�3(5�/
,1'8675,$�)$50$&(87,&$�('$)),1,��
8562)/25� ���&$368/(�����0*�� �������� 62�6(�3+$50�6�5�/��62&,(7$
�',�6(59,=,2�3(5�/
,1'8675,$�)$50$&(87,&$�('$)),1,��
8562/$&�� ���������&$368/(�����0*� �������� %,20(',&$�)26&$0$�,1'8675,$�&+,0,&2�)$50$&(87,&$�6�3�$���
8562/$&�� �5(7$5'�����&$368/(�5,/$6&,2� �������� %,20(',&$�&21752//$72�����0*��� )26&$0$�,1'8675,$�&+,0,&2�)$50$&(87,&$�6�3�$���
8562/,6,1� ���&$368/(�����0*�� �������� 0$*,6�)$50$&(87,&,�6�3�$���
8562/,6,1� ���&$368/(�����0*���� �������� 0$*,6�)$50$&(87,&,�6�3�$���
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(Q]LPL�SDQFUHDWLFL�� SDQFUHOLSDVL

/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661� q� FRQVHQWLWD� QHL� SD]LHQWL� LQ� XQD� GHOOH� VHJXHQWL� FRQGL]LRQL�FRPSRUWDQWL�PDOGLJHVWLRQH�H�PDODVVRUELPHQWR�GL�JUDVVL�H�SURWHLQH�
� LQVXIILFLHQ]D�SDQFUHDWLFD�HVRFULQD�FRQVHJXHQWH�D�SDQFUHDWLWH�FURQLFD�� SDQFUHDVHFWRPLD�� QHRSODVLH�GHO�SDQFUHDV�� ILEURVL�FLVWLFD�

/D� SUHVFUL]LRQH� GL HQ]LPL� SDQFUHDWLFL� QRQ� q� ULPERUVDWD� GDO� 661� SHU� LO� WUDWWDPHQWR� GHOOD�VHPSOLFH�GLVSHSVLD�
0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�/D�VXSSOHPHQWD]LRQH�RUDOH�FRQ HQ]LPL�SDQFUHDWLFL�VL�UHQGH�QHFHVVDULD�SHU�FRPSHQVDUH�OD�ULGRWWD�R�DVVHQWH�VHFUH]LRQH�FDXVDWD�GD�YDULH�PDODWWLH�GHO�SDQFUHDV�FRQ�PDOGLJHVWLRQH�H�PDODVVRUELPHQWR�GL�JUDVVL�H�SURWHLQH��/¶DFLGLWj�JDVWULFD�HG�LO�FDORUH�SRVVRQR�LQDWWLYDUH�OH�SUHSDUD]LRQL�FRQWHQHQWL�HQ]LPL�SDQFUHDWLFL��FKH�GRYUHEEHUR�HVVHUH�DVVXQWL�GXUDQWH� L� SDVWL� H� FRQ� EHYDQGH� QRQ� FDOGH�� $WWXDOPHQWH� OH� SUHSDUD]LRQL� GLVSRQLELOL� VRQR� ³JDVWURSURWHWWH´� SHU� FXL� QRQ� VHUYH�DVVRFLDUH�DOOD�VXSSOHPHQWD]LRQH�GL�HQ]LPL�SDQFUHDWLFL�DQFKH�LQLELWRUL�GHOOD�VHFUH]LRQH�DFLGD�JDVWULFD�R�DQWLDFLGL��/D�SRVRORJLD�q�UHJRODWD�VXOOD�EDVH�GHO�QXPHUR�GL�VFDULFKH�DOYLQH��OD�FRQVLVWHQ]D�H�OD�TXDQWLWj�GHOOH�IHFL�ULIHULWH�GDO�SD]LHQWH�FKH�DVVXPH�OD�WHUDSLD�VRVWLWXWLYD�FRQ�JOL�HQ]LPL�SDQFUHDWLFL�*OL�HQ]LPL�SDQFUHDWLFL�SRVVRQR�SURYRFDUH�LUULWD]LRQH�SHULDQDOH��VH�DVVXQWL�LQ�GRVDJJLR�HFFHVVLYR�H�SHULRUDOH�H�VH�WUDWWHQXWL�LQ�FDYLWj�RUDOH��3RVVRQR�DQFKH�FDXVDUH�QDXVHD��YRPLWR��JRQILRUH�DGGRPLQDOH�H��UDUDPHQWH��LSHUXULFHPLD�HG�LSHUXULFRVXULD�

63(&,$/,7¬ 0(',&,1$/,
35,1&,3,2�$77,92 3$1&5(/,3$6,�
 $��$$��)$50$&2 &21)(=,21( $,& ',77$
&5(21� �����0*�&$368/(�5,*,'(�$�5,/$6&,2� �������� 62/9$<02',),&$72������&$368/(� 3+$50$&(87,&$/6�*0%+
3$1&5(;��� �&$368/(�5,*,'(�&217(1(17,� �������� 0,3+$50�6�3�$�0,&52*5$18/,�*$67525(6,67(17,�����&$368/(
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127$��
� OHYRFDUQLWLQD

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661��VX�GLDJQRVL� H�SLDQR� WHUDSHXWLFR�GL� VWUXWWXUH�VSHFLDOLVWLFKH�GHOOH�$]LHQGH�6DQLWDULH��q�OLPLWDWD DOOH�VHJXHQWL�FRQGL]LRQL�
� FDUHQ]D�SULPDULD�GL�FDUQLWLQD�� FDUHQ]D�GL�FDUQLWLQD�VHFRQGDULD�D�WUDWWDPHQWR�GLDOLWLFR�

/D�SUHVFUL]LRQH�GL�OHYRFDUQLWLQD�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�/D� FDUQLWLQD� q� XQ� FRVWLWXHQWH� HVVHQ]LDOH� GHOO¶RUJDQLVPR� H� VYROJH� XQ� UXROR� GL� ULOLHYR� QHO� PHWDEROLVPR� HQHUJHWLFR� D� OLYHOOR�PLWRFRQGULDOH�� LO� 661� JDUDQWLVFH� SHUWDQWR� OD� JUDWXLWj� GHOO¶HURJD]LRQH� SHU� FRORUR� FKH� KDQQR� FDUHQ]D� SULPDULD� GL� FDUQLWLQD��HYLGHQ]LDWD�PHGLDQWH�GRVDJJLR�GHOOD�FDUQLWLQD�QHO�SODVPD�R�LQ�ELRSVLH�PXVFRODUL��,�YDORUL�QRUPDOL�GL�FDUQLWLQD�QHO�SODVPD�VRQR�GL� FLUFD� ���PPRO�/� QHOO¶LQIDQ]LD� H� GL� ���PPRO�/� QHOO¶HWj� DGXOWD� ����� QHOOD� SUDWLFD� FOLQLFD� YLHQH� SRVWD� GLDJQRVL� GL� FDUHQ]D�SULPDULD� SHU� OLYHOOL� HPDWLFL� LQIHULRUL� D� ��PPRO�/�R�SHU� FRQFHQWUD]LRQL� WLVVXWDOL�PLQRUL� GHO� ������� ULVSHWWR� DL� YDORUL�QRUPDOL�������8QD�FDUHQ]D�VHFRQGDULD�SXz�YHULILFDUVL�GXUDQWH�WUDWWDPHQWR�GLDOLWLFR��6RQR�VWDWH�SXEEOLFDWH���ULFHUFKH��������DQFKH�VH�FRQGRWWH�VX�XQ�QXPHUR�OLPLWDWR�GL�SD]LHQWL���LQ�FXL�q�VWDWD�GLPRVWUDWD�OD�SRVVLELOLWj�GL�ULGXUUH�OD�SRVRORJLD�GHOO¶HULWURSRLHWLQD�LQ�FLUFD�LO�����GHL� FDVL� WUDWWDWL� FRQ���JUDPPR�GL� OHYRFDUQLWLQD� SHU� YLD� HQGRYHQRVD� D� ILQH�GLDOLVL��/D� OHYRFDUQLWLQD� SXz�SHUWDQWR� HVVHUH�XVDWD� LQ� UHJLPH� RVSHGDOLHUR� DQFKH� GRPLFLOLDUH�� TXDQGR� VLD� VWDWR� RWWLPL]]DWR� O¶DSSRUWR� GL� IHUUR�� SHU� ULGXUUH� OD� SRVRORJLD�GHOO¶HULWURSRLHWLQD�H�SHU�PLJOLRUDUH� O¶LQVXIILFLHQWH� ULVSRVWD�DOOD� WHUDSLD�FRQ� HULWURSRLHWLQD�FKH� VL� YHULILFD� LQ�DOFXQL�SD]LHQWL�� ,O�WUDWWDPHQWR� FRQ� OHYRFDUQLWLQD� GRYUHEEH� HVVHUH� VRVSHVR� VH�� GRSR� �� PHVL� GL� WHUDSLD�� QRQ� VLD� VWDWR� SRVVLELOH� GLPRVWUDUH� XQD�ULGX]LRQH�GHOOD�SRVRORJLD�GHOO¶HULWURSRLHWLQD�
%LEOLRJUDILD����%UHPHU�-��7KH�UROH�RI�FDUQLWLQH�LQ�LQWUDFHOOXODU�PHWDEROLVP��-�&OLQ�&KHP�&OLQ�%LRFKHP �������������������3RQV�5��HW�DO��3ULPDU\�DQG�VHFRQGDU\�FDUQLWLQH�GHILFHQF\�V\QGURPHV��-�&OLQ�1HXURO ��������6XSSO����6��������)DPXODUR�*��HW�DO��&DUQLWLQH�GHILFHQF\��SULPDU\�DQG�VHFRQGDU\�V\QGURPHV��,Q��'H�6LPRQH�&��)DPXODUR�*��HGV��&DUQLWLQH�WRGD\��+LGHOEHUJ� 6SULQJHU�9HUODJ�����������������.OHW]PD\U�-��HW�DO��$QHPLD�DQG�FDUQLWLQH�VXSSOHPHQWDWLRQ�LQ�KHPRGLDO\]HG�SDWLHQWV��.LG�,QWHUQ ������� �6XSSO����6����������/DERQLD�:'��HW�DO��/�&DUQLWLQH�HIIHFWV�RQ�DQHPLD�LQ�KHPRGLDO\]HG�SDWLHQWV� WUHDWHG�ZLWK�HU\WKURSRLHWLQ��$P�-�.LGQH\�'LV������������������ &DUXVR� 8�� HW� DO�� (IIHFWV� RI� /�&DUQLWLQH� RQ� DQHPLD� LQ� DJHG� KHPRGLDO\VLV� SDWLHQWV� WUHDWHG� ZLWK� UHFRPELQDQW� KXPDQ�HU\WKURSRLHWLQ��D�SLORW�VWXG\��'LDO�7UDQVSODQW ����������������
35,1&,3,2�$77,92 /(92&$51,7,1$�
 $��$$��)$50$&2 &21)(=,21( $,& ',77$
&$51,7(1(����� ���*����0/�62/8=,21(�25$/(����� �������� 6,*0$�7$8�&217(1,725,�0212'26(��� ,1'8675,(�)$50$&(87,&+(�5,81,7(�63$�
0,2721$/� ���*�62/8=,21(�25$/(����� �������� )$50$&(87,&,�&217(1,725,�0212'26(�'$����0/�� &$%(5�6�3�$���
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$QWLDJJUHJDQWL�� WLFORSLGLQD

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOH VHJXHQWL�FRQGL]LRQL��
� LQ� DVVRFLD]LRQH� DOO¶$6$� D� EDVVH� GRVL�� LQ� SD]LHQWL� VRWWRSRVWL� DG� DQJLRSODVWLFD� FRURQDULFD� FRQ�LPSLDQWR�GL�VWHQW��SHU�LO�PHVH�VXFFHVVLYR�DOO¶LQWHUYHQWR�� LQ�DOWHUQDWLYD�DOO¶$6$��LQ�SD]LHQWL�FKH�QRQ�SRVVDQR�DVVXPHUH�$6$�SHU�SUHJUHVVH�PDQLIHVWD]LRQL�GD�LSHUVHQVLELOLWj�� UHFLGLYD� GL� HYHQWL� LVFKHPLFL� FHUHEUDOL� GXUDQWH� WHUDSLD� FRQ� $6$� R� XOFHUD�JDVWURGXRGHQDOH�� QHO�WUDWWDPHQWR�GHOOD�WURPERVL�GHOOD�YHQD�FHQWUDOH�GHOOD�UHWLQD�
1HL�FDVL�FKH�QRQ�ULVSRQGRQR�DOOH�FRQGL]LRQL�VRSUD�FLWDWH�OD�WHUDSLD�GL�VFHOWD�q�TXHOOD�FRQ�$6$�D�EDVVH�GRVL�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYLÊ VWDWR�GLPRVWUDWR� FKH� O¶DVVRFLD]LRQH� WUD� WLFORSLGLQD� H�$6$�q� SL�� HIILFDFH�GHOOD� VROD� DVSLULQD�R� GHOOD� WHUDSLD� DQWLFRDJXODQWH�RUDOH�QHO�SUHYHQLUH�OD�ULVWHQRVL�GHOOH�DQJLRSODVWLFKH�FRURQDULFKH�D�FXL�q�VWDWR�DSSOLFDWR�XQR�VWHQW�������/D� WLFORSLGLQD� HVHUFLWD� XQ¶D]LRQH� DQWLDJJUHJDQWH� �FRQ� PHFFDQLVPR� GLIIHUHQWH� GD� TXHOOR� GHOO¶$6$�� FKH� VL� PDQLIHVWD� QHOOD�ULGX]LRQH�GL�HYHQWL�LVFKHPLFL�LQ�JUXSSL�GL�SD]LHQWL�DIIHWWL�GD�SDWRORJLD�YDVFRODUHLQ�YDUL�GLVWUHWWL�DUWHULRVL��'DO�PRPHQWR�FKH�OD�GRFXPHQWD]LRQH�VFLHQWLILFD�D�IDYRUH�GHOO¶$6$�FRQWLQXD�DG�HVVHUH�SUHSRQGHUDQWH��������ULVSHWWR�D�TXHOOD�GHOOD�WLFORSLGLQD�H�FKH��DOOD�OXFH�GHOOH�LQGLFD]LRQL�SURSRVWH�QHOOH�SULQFLSDOL�OLQHH� JXLGD�LQWHUQD]LRQDOL���������LO�UDSSRUWR�FRVWR�EHQHILFLR�q�GHFLVDPHQWH�D� IDYRUH� GHOO¶$6$�� q� SUHIHULELOH� SUHVFULYHUH� O¶$6$� D� EDVVH� GRVL� D� WXWWL� L� SD]LHQWL� SHU� L� TXDOL� q� LQGLFDWR� XQ� WUDWWDPHQWR�DQWLDJJUHJDQWH��ULVHUYDQGR�OD�WLFORSLGLQD�SHU�FRORUR�FKH�QRQ�SRVVRQR�DVVXPHUH�O¶$6$�SHU�YDUL�PRWLYL�3ULPD� FKH� OD� WLFORSLGLQD� IRVVH� GLVSRQLELOH�� OD� WURPERVL� VXEDFXWD� GL� VWHQW�� VSHVVR� SURYRFDQGR� HYHQWL� FDUGLDFL� PDJJLRUL�� HUD�ULSRUWDWD� LQ� ��������� GHL� SD]LHQWL�� ,Q� SD]LHQWL� DG� DOWR� ULVFKLR� FRQ� LPSLDQWR� GL� VWHQW� 3DOPD]�6FKDW]�� LO� WUDWWDPHQWR� FRQ�WLFORSLGLQD�DVSLULQD� KD� ULGRWWR� JOL�HQG�SRLQW FDUGLDFL� SULPDUL� �HQG�SRLQW FRPSRVWR� GL� PRUWH� FDUGLDFD�� LQIDUWR� PLRFDUGLDFR��E\SDVV�FRURQDULR�H�DQJLRSODVWLFD�ULSHWXWD��GDO�������WHUDSLD�DQWLFRDJXODQWH�VWDQGDUG��DOO¶����������/¶RFFOXVLRQH�GHJOL�VWHQW�VLYHULILFD�QHO������QHO�JUXSSR�ULFHYHQWH�WHUDSLD�DQWLFRDJXODQWH�H�QHOOR������GHO�JUXSSR�ULFHYHQWH�WHUDSLD�DQWLDJJUHJDQWH�*OL� HIIHWWL� IDYRUHYROL�GHOOD� WLFORSLGLQD�HUDQR� FRQIHUPDWL�GDOOR�VWXGLR�67$56� �6WHQW�$QWLWKURPERWLF�5HJLPHQ�6WXG\��� FKH�KD�FRQIURQWDWR�O¶HIIHWWR�GHOO¶DVSLULQD������PJ�DO�Gu���OD�FRPELQD]LRQH�GL�DVSLULQD������PJ�DO�Gu��SL��WLFORSLGLQD������PJ�DO�Gu�SHU�XQ�PHVH��� H� GL� DVSLULQD� �����PJ�DO�Gu�� SL��ZDUIDULQ� VXJOL� HYHQWL� LVFKHPLFL� SUHFRFL�� 6ROR� OR������GHL� SD]LHQWL� DVVHJQDWL� DOOD�WHUDSLD� DVSLULQD�WLFORSLGLQD� UDJJLXQJHYD� O¶HQG�SRLQW FRPSRVLWR� SULPDULR� D� ��� JLRUQL� GL� PRUWH�� WURPERVL� DQJLRJUDILFD��ULYDVFRODUL]]D]LRQH�GHOOD�OHVLRQH�WUDWWDWD��R�LQIDUWR�PLRFDUGLR�ULVSHWWR�D������GHL�SD]LHQWL�DVVHJQDWL�DOOD�VROD�DVSLULQD�H�LO������GHL�SD]LHQWL�DVVHJQDWL D�DVSLULQD�ZDUIDULQ��,�ULVXOWDWL�GHOOR�VWXGLR�VXJJHULVFRQR�FKH�LO�SUHWUDWWDPHQWR�GL����RUH�FRQ�WLFORSLGLQD�SHUPHWWH�XQD�SL��HIILFDFH� LQLEL]LRQH�GHOO¶DWWLYD]LRQH�SLDVWULQLFD� ULVSHWWR�DOOD�SL��EUHYH�GXUDWD�GL� WUDWWDPHQWR�������8QD�JUDYH�OHXFRSHQLD�� VSHVVR� UHYHUVLELOH� DOO¶LQWHUUX]LRQH� GHO� WUDWWDPHQWR�� q� OD� FRPSOLFDQ]D� SULQFLSDOH� �FLUFD� GHOO¶��� GHL� SD]LHQWL�� GHO�WUDWWDPHQWR�FRQ�WLFORSLGLQD�������6L�SXz�YHULILFDUH�DQFKH�OD�SRUSRUD�WURPERWLFD�WURPERFLWRSHQLFD�������,O�ULVFKLR�GL�DOWHUD]LRQL�HPDWRORJLFKH�DQFKH�JUDYL��OHXFRSHQLD�H�R�SLDVWULQRSHQLD�UHQGH�LQGLVSHQVDELOH�QHL�SD]LHQWL�WUDWWDWL�FRQ�WLFORSLGLQD�XQ�PRQLWRUDJJLR�SHULRGLFR�GHOO¶HPRFURPR�FLWRPHWULFR�
%LEOLRJUDILD�� 6KRPLQJ�$��HW�DO��$�UDQGRPL]HG�FRPSDULVRQ�RI�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�WKHUDS\�DIWHU�SODFHPHQW�RI�FRURQDU\�DUWHU\�VWHQWV��1�(QJO�-�0HG������������������ 0DUWLQ�%/��HW�DO��$�FOLQLFDO�WULDO FRPSDULQJ�WKUHH�DQWLWKURPERWLF�GUXJ�UHJLPHQV�DIWHU�FRURQDU\�DUWHU\�VWHQWLQJ��1�(QJO�-�0HG�������������������� $QWLSODWHOHW�7ULDOLVWV�&ROODERUDWLRQ��&ROODERUDWLYH RYHUYLHZ�RI� UDQGRPLVHG�WULDO RI�DQWLSODWHOHW� WKHUDS\�� ,��3UHYHQWLRQ�RI�GHDGK�� P\RFDUGLDO� LQDUFWLRQ�� DQG� VWURNH� E\� SURORQJHG� DQWLSODWHOHW� WKHUDS\� LQ� YDULXV� FDWHJRULHV� RI� SD]LHQWV��%0-������������������ $ZWU\�(+��/RVFDO]R�-��$VSLULQ��&LUFXODWLRQ ������������������� )LIWK�$&&3�FRQFHQVXV�FRQIHUHQFH�RQ�DQWLWKURPERWLF�WKHUDS\��&KHVW �������� �6XSSO����6���������� &DLUQV�-$��HW�DO��$QWLWKURPERWLF�DJHQWV�LQ�FRURQDU\�DUWHU\�GLVHDVH��&KHVW �������� �6XSSO�����6��������� /HHV�.5��HW�DO��6HFRQGDU\�SUHYHWLRQ�RI�WUDQVLHQW�LVFKHPLF�DWWDFN�DQG�VWURNH��%0-������������������ (FFOHV�0�� HW� DO��1RUWK� RI� (QJODQG� HYLGHQFH� EDVHG� JXLGHOLQHV� GHYHORSPHQW� SURMHFW�� JXLGHOLQH� RQ� WKH� XVH� RI� DVSLULQ� DV�VHFRQGDU\�SURSK\OD[LV�IRU�YDVFXODU�GLVHDVH�LQ�SULPDU\�FDUH��%0- ������������������ *UHJRULQL�/��0DUFR� -�� )DMDGHW� -�� HW� DO��7LFORSLGLQH� DQG� DVSLULQ�SUHWUHDWPHQW� UHGXFHV� FRDJXODWLRQ� DQG� SODWHOHW� DFWLYDWLRQ�GXULQJ�FRURQDU\�GLODWLRQ�SURFHGXUHV��-�$P�&ROO�&DUGLRO������������������ +DVV��:��(DVWRQ��-��$GDPV��+��HW�DO��$�UDQGRPL]HG�WULDO FRPSDULQJ�WLFORSLGLQH�K\GURFKORULGH�ZLWK�DVSLULQ�IRU�SUHYHQWLRQ�RI�VWURNH�LQ�KLJK�ULVN�SDWLHQWV��7LFORSLGLQH�$VSLUQ 6WURNH�6WXG\�*URXS��1�(QJO�-�0HG �������������������� 3DJH�� <�� 7DUG\�� %�� =HQL�� )�� HW� DO� ������� 7KURPERWLF� WKURPERF\WRSHQLF� SXUSXUD� UHODWHG� WR� WLFORSLGLQH��/DQFHW������������������
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�&ORSLGRJUHO�q�XQ�DQWLDJJUHJDQWH�SLDVWULQLFR�GHOOD�FODVVH�GHOOH�WLHQRSLULGLQH��FRPH�OD�WLFORSLGLQD���,O� PHFFDQLVPR� G¶D]LRQH�� GLYHUVR� GD� TXHOOR� GHOO¶DFLGR� DFHWLOVDOLFLOLFR�� VL� HVSOLFD� LQ� TXDQWR� LO� VXR� PHWDEROLWD� DWWLYR� VL� OHJD�LUUHYHUVLELOPHQWH� DO� UHFHWWRUH� SHU� $'3� SUHVHQWH� VXOOD� VXSHUILFLH� SLDVWULQLFD� LQLEHQGR� LO� ULODVFLR� GHL� FRPSRVWL FRQWHQXWL� QHL�JUDQXOL�GHQVL�SLDVWULQLFL��&D�����+W�H�QXRYR�$'3��H�GL�TXHOOL�FRQWHQXWL�QHL�JUDQXOL�. �ILEULQRJHQR�H�WURPERVSRQGLQD��/¶HIIHWWR�DQWLDJJUHJDQWH�GL�FORSLGRJUHO�GLSHQGH�GDOOD�FRQFHQWUD]LRQH�HPDWLFD��XQD�VLJQLILFDWLYD�LQLEL]LRQH�GHOOD�DJJUHJD]LRQH�SLDVWULQLFD�VL�RWWLHQH�GRSR�XQ�FDULFR�GL�����PJ�VHJXLWRGD�XQ�GRVDJJLR�GL�PDQWHQLPHQWR�GL����PJ��GLH���������'RVL�SL��HOHYDWH�QRQ�GHWHUPLQDQR�PDJJLRUH�DWWLYLWj��/R�VWXGLR�&85(��&ORSLGRJUHO�LQ�8QVWDEOH�DQJLQD�WR�SUHYHQW�5HFXUUHQW�(YHQWV���������KD�YDOXWDWR�O¶HIILFDFLD�H�OD�VLFXUH]]D�GL�FORSLGRJUHO� DVVRFLDWR� DOO¶DVSLULQD� LQ� SD]LHQWL� FRQ� VLQGURPL� FRURQDULFKH� DFXWH� VHQ]D� VRSUDVOLYHOODPHQWR� GHO� WUDWWR� 67�� FKH�SUHVHQWDQR�XQ¶HOHYDWD�LQFLGHQ]D�GL�HYHQWL�YDVFRODUL�JUDYL��8Q�WRWDOH�GL��������SD]LHQWL�FRQ�FRPSDUVD�GL�VLQWRPL�HQWUR����RUH��VRQR�VWDWL�UDQGRPL]]DWL�D�ULFHYHUH�FORSLGRJUHO��GRVDJJLR�GL�FDULFR������PJ��VHJXLWL�GD�GRVDJJLR�GL�PDQWHQLPHQWR�����PJ�GLH��Q� ��������R�SODFHER��Q� ���������ROWUH�DOO¶DVSLULQD�SHU������PHVL��/¶HQG�SRLQW SULPDULR��PRUWH�SHU�FDXVH FDUGLRYDVFRODUL��LQIDUWR�GHO� PLRFDUGLR� QRQ� IDWDOH�� LFWXV��q� VWDWR� UDJJLXQWR� QHO� ����� GHL� SD]LHQWL� GHO� JUXSSR� FORSLGRJUHO� H� QHOO¶������ QHO� JUXSSR�SODFHER�� /¶HQG�SRLQW VHFRQGDULR� �LVFKHPLD� UHIUDWWDULD�� VL� q� SUHVHQWDWR� QHO� ������ GHL� SD]LHQWL� QHO� JUXSSR� FORSLGRJUHO� H� QHO�������GHL�SD]LHQWL�GHO�JUXSSR�SODFHER��/¶LQFLGHQ]D�LQ�RVSHGDOH�GL�JUDYH�LVFKHPLD��LVFKHPLD�UHIUDWWDULD��LQVXIILFLHQ]D�FDUGLDFD��ULYDVFRODUL]]D]LRQH� � q� ULVXOWDWD� SL�� EDVVD� QHO� JUXSSR� FORSLGRJUHO�� 1HO� JUXSSR� WUDWWDWR� FRQ FORSLGRJUHO� O¶LQFLGHQ]D� GL�VDQJXLQDPHQWL�PDJJLRUL�q�VWDWD�GHO������FRQWUR�LO������GHO�JUXSSR�SODFHER��,O�VDQJXLQDPHQWR�JUDYH��FRQ�SHULFROR�SHU�OD�YLWD��VL� q� DYXWR�QHO� �����YHUVXV������� O¶LFWXV� HPRUUDJLFR�QHOOR� ������YHUVXV������� ULVSHWWLYDPHQWH��/¶DQWLDJJUHJDQWH� SLDVWULQLFR�FORSLGRJUHO� VL� q�PRVWUDWR� HIILFDFH� QHL� SD]LHQWL� FRQ� VLQGURPL� FRURQDULFKH� DFXWH VHQ]D� VRSUDVOLYHOODPHQWR� 67� FRQ� DFFHWWDELOH�SURILOR�GL�VLFXUH]]D��,� ULVXOWDWL� LQGLFDQR� FKH� FRQ� O¶DJJLXQWD� GL� FORSLGRJUHO� DOOD� WHUDSLD� VWDQGDUG�� GRSR� ����� PHVL� GL� WUDWWDPHQWR�� VL� RWWLHQH� XQD�GLPLQX]LRQH�GL�PRUWDOLWj�FDUGLRYDVFRODUH��LQIDUWR�H�LFWXV�SDUL�D�XQ�TXLQWR��$QFKH�JOL�HSLVRGL�GL�LVFKHPLD�ULFRUUHQWH�H�TXHOOL�GL�VFRPSHQVR�FDUGLDFR��VXFFHVVLYL�DOOD�VLQGURPH�FRURQDULFD�DFXWD��VRQR�ULVXOWDWL�ULGRWWL�LQ�PRGR�VLJQLILFDWLYR��6L�WUDWWD�GL�YDQWDJJL�HVVHQ]LDOL�SHU�PLJOLRUDUH�LQ�PRGR�GHFLVLYR�OD�WHUDSLD�GHOOH�VLQGURPL�FRURQDULFKH�DFXWH�FKH�RJQL�DQQR��LQ�,WDOLD��FRVWULQJRQR�DO�ULFRYHUR����PLOD�SHUVRQH��,�ULVXOWDWL�GHO�&85(�VRQR�DSSOLFDELOL�D�WXWWL�L�SD]LHQWL��XRPLQL�H�GRQQH�GL�TXDOVLDVL�HWj��TXDOXQTXH�VLD�OD�WHUDSLD�FKH�VWDQQR�VHJXHQGR�LQ�TXHO�PRPHQWR��������,O�IDUPDFR�SXz�LQGXUUH�UDUL�FDVL�GL�WURPERFLWRSHQLD��������H�R�OHXFRSHQLD���������WDORUD�JUDYH����������PD�O¶HIIHWWR�FROODWHUDOH�SL��WHPLELOH�q�UDSSUHVHQWDWR�GD�HSLVRGL�GL�VDQJXLQDPHQWR�WDORUD�DQFKH�JUDYL�H�ULFKLHGHQWL�WUDWWDPHQWL�VDOYDYLWD�R�WUDVIXVLRQDOL�3DUWLFRODUH� DWWHQ]LRQH� YD� ULVHUYDWD� DO� WUDWWDPHQWR� GL� SD]LHQWL� DG� DOWR� ULVFKLR� HPRUUDJLFR� �SUHJUHVVD� XOFHUD� SHSWLFD�� YDULFL�HVRIDJHH��
%LEOLRJUDILD�� *OL�DQWLDJJUHJDQWL�SLDVWULQLFL�QHOOD�SUHYHQ]LRQH�GL�HYHQWL�FDUGLDFL�H�FHUHEURYDVFRODUL��%,)��������������5RPD��0LQLVWHUR�GHOOD�VDOXWH��� &$35,(�6WHHULQJ�&RPPLWHH��$�UDQGRPL]HG�EOLQGHG�WULDO RI�&ORSLGRJUHO�YV��DVSLULQ�LQ�SDWLHQWV�DW�ULVN�RI�LVFKHPLF�HYHQWV��/DQFHW ������������������� <XVXI� 6�� )ODWKHU 0�� 3RJXH� -�� HW� DO� � IRU�2$6,6� �2UJDQL]DWLRQ� WR�$VVHVV 6WUDWHJLHV� IRU� ,VFKHPLF� 6\QGURPHV�� 5HJLVWU\�,QYHVWLJDWRUV�� 9DULDWLRQV� %HWZHHQ� FRXQWULHV� LQ� LQYDVLYH� FDUGLDF� SURFHGXUHV� DQG� RXWFRPHV� LQ� SDWLHQWV� ZLWK� VXVSHFWHG�XQVWDEOH�DQJLQD�RU�P\RFDUGLDO�LQIDUFWLRQ�ZLWKRXW�LQLWLDO�67�HOHYDWLRQ��/DQFHW�������������������� 7KH�&ORSLGRJUHO� LQ�8QVWDEOH�$QJLQD� WR�3UHYHQW�5HFXUUHQW�(YHQWV� �&85(��7ULDO ,QYHVWLJDWRUV��(IIHFWV�RI�FORSLGRJUHO� LQ�DGGLWLRQ�WR�DVSLULQ�LQ�3DWLHQWV�ZLWK�DFXWH�FRURQDU\�V\QGURPHV�ZLWKRXW�67�VHJPHQW�HOHYDWLRQ��1�(QJO�-�0HG ������������������ 0DVHUL,�$�� HW� DO� ,O� UXROR�GHO� FORSLGRJUHO�QHOOH� VLQGURPL� FRURQDULFKH� DFXWH� VHQ]D� VRSUDOLYHOODPHQWR�6�7�� ,WDO��+HDUW�-����������VXSSO��������

$QWLDJJUHJDQWL�� FORSLGRJUHO
/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR�� GHOOD� GXUDWD� GL� �� PHVL�SUROXQJDELOH� ILQR� D� � ��� PHVL�� GHL� FHQWUL� VSHFLDOL]]DWL�� 8QLYHUVLWDUL� R� GHOOH� $]LHQGH� 6DQLWDULH��LQGLYLGXDWL�GDOOH�5HJLRQL�H�GDOOH�3URYLQFH�DXWRQRPH�GL�7UHQWR�H�%RO]DQR�q�OLPLWDWD�DL�SD]LHQWL�FRQ�

� VLQGURPL�FRURQDULFKH�DFXWH�VHQ]D�LQQDO]DPHQWR�GHO�WUDWWR�67��DQJLQD�LQVWDELOH�R�LQIDUWR�GHO�PLRFDUGLR�VHQ]D�RQGD�4��LQ�DVVRFLD]LRQH�FRQ�$6$�D�EDVVH�GRVL�
/D�SUHVFUL]LRQH�GL�FORSLGRJUHO�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
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� DFLGR�IROLFR� FLDQRFREDODPLQD� LGURVVLFREDODPLQD
/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DL�SD]LHQWL�FRQ�

� DQHPLH�PHJDOREODVWLFKH�GRYXWH�D�FDUHQ]D�GL�YLWDPLQD�%���H�R�GL�IRODWL�
/D� SUHVFUL]LRQH� GL� DFLGR� IROLFR� H� YLWDPLQD� %��� QRQ� q� ULPERUVDWD� GDO� 661� SHU� DOWUH� LQGLFD]LRQL�DXWRUL]]DWH�
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XWLOL]]R�GHO�IDUPDFR�SHU�DOWUH�LQGLFD]LRQL�QRQ�KD�PRWLYD]LRQL�DL�ILQL�GHOO¶DPPLVVLRQH�DOOD�ULPERUVDELOLWj�
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� DFLGR�IROLQLFR�H�VXRL�DQDORJKL
/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL��

� UHFXSHUR��UHVFXH��GRSR�WHUDSLD�FRQ�DQWDJRQLVWL�GHOO¶DFLGR�GLLGURIROLFR�� FKHPLRWHUDSLD�DQWLQIHWWLYD�GL�DVVRFLD]LRQH�FRQ�SLULPHWDPLQD�
/D� SUHVFUL]LRQH� GL� DFLGR� IROLQLFR� H� GHL� VXRL� DQDORJKL� QRQ� q� ULPERUVDWD� GDO� 661� SHU� DOWUH� LQGLFD]LRQL�DXWRUL]]DWH�
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�/¶LPSLHJR�GHOO¶HULWURSRLHWLQD�SHU�O¶HPRGRQD]LRQH�DL�ILQL�GHOO¶DXWRWUDVIXVLRQH�q�OLPLWDWR�DOO¶DPELHQWH�RVSHGDOLHUR�/D� ULEDYLULQD�� LPSLHJDWD� QHO� WUDWWDPHQWR� GHOO
HSDWLWH� FURQLFD� GD� +&9� LQGXFH� XQLYHUVDOPHQWH� DQHPLD� HPROLWLFD� VHSSXUH� FRQ�JUDYLWj� HWHURJHQHD� ,O� ��� GHL� VRJJHWWL� LQFOXVL� LQ� WULDO FOLQLFL� VXOOD� WHUDSLD� GHOO
HSDWLWH� FURQLFD� GD� +&9� FKH� DVVXPHYDQR�ULEDYLULQD�KD�ULFKLHVWR�ULGX]LRQH�GHOOD�GRVH�R LQWHUUX]LRQH�GHO�IDUPDFR���������8QD�ULGX]LRQH�GHOOD�GRVH�GL�ULEDYLULQD�q�ULVXOWDWD�QHJOL�VWHVVL�VWXGL�FRUUHODWD�DG�XQD�PDUFDWD�GLPLQX]LRQH�GHOOH�SUREDELOLWj�GL�ULVSRVWD�VRVWHQXWD���������8QR�VWXGLR�KD�GLPRVWUDWR�FKH�OD�VRPPLQLVWUD]LRQH�GL�HULWURSRLHWLQD�q�LQ�JUDGR�GL�PDQWHQHUH�HOHYDWL�OLYHOOL�GL�HPRJORELQD�H�GRVL�HOHYDWH�GL�ULEDYLULQD�LQ�SD]LHQWL�FRQ�DQHPLD���������/
HIIHWWR�GHOO
DGHUHQ]D�DOOD�WHUDSLD�VXOOH�SHUFHQWXDOL�GL�ULVSRVWD�VRVWHQXWD�H�O
HIILFDFLD�GHL�WUDWWDPHQWL�DQWL� HSDWLWH�� DQFKH� LQ� SD]LHQWL� FRQ PDODWWLD� HSDWLFD� DYDQ]DWD� ���� ��� LQ� FXL� XQD� ULVSRVWD� DO� WUDWWDPHQWR� q� HVWUHPDPHQWH� H�UDSLGDPHQWH SURGXWWLYD�LQ�WHUPLQL�GL�DQQL�GL�YLWD�VDOYDWL��VRQR�VWDWL�DPSLDPHQWH�GLPRVWUDWL�6L�ULWLHQH�SHUWDQWR�XWLOH��LQ�DFFRUGR�FRQ�OH�OLQHH�JXLGD�LQWHUQD]LRQDOL������GL�FRQVHQWLUQH�O
XVR�FRPH�WHUDSLD�DJJLXQWLYD�DOOD�WHUDSLD�FRQ�ULEDYLULQD��PD�VROR�LQ�JUXSSL�GL�SD]LHQWL�VHOH]LRQDWL�FRQ�ULVSRVWD�YLURORJLFD�DOOD�WHUDSLD�/D�ULVSRVWD�YLURORJLFD�q�GHILQLWD�FRPHQHJDWLYL]]D]LRQH�GHOOD�YLUHPLD�+&9�FRQ�3&5�TXDOLWDWLYD�R�GHFUHPHQWR�ULVSHWWR�DO�EDVDOH�GL�DOPHQR���ORJDULWPR�GRSRPHQR�GL�XQ�PHVH�GL�WHUDSLD R�GL�GXH�ORJDULWPL�GRSR PHQR�GL�WUH�PHVL�GL�WHUDSLD��/D�SRVRORJLD�H�OD�IUHTXHQ]D� GHOOD� VRPPLQLVWUD]LRQH� DQGUj� DGDWWDWD� VXOOD� ULVSRVWD� GHO� VLQJROR� SD]LHQWH� LQ�PDQLHUD� WDOH� GD�PDQWHQHUH� OLYHOOL� GL�HPRJORELQD�VWDELOL��FRQ�GHFUHPHQWL�LQIHULRUL�DL���J�G/�LQ���VHWWLPDQH�H�!����J�G/��GXUDQWH�LO�WUDWWDPHQWR�/
DQHPLD� LQGRWWD�GDL� IDUPDFL�DQWLUHWURYLUDOL�SXz�OLPLWDUQH�O
LPSLHJR� ODGGRYH� OH�RS]LRQL� WHUDSHXWLFKH�VLDQR�JLj� ULGRWWH��,Q� WDOH�FRQWHVWR� q� VWDWD� DPSLDPHQWH� GLPRVWUDWD� O
XWLOLWj� GHOO
HULWURSRLHWLQD� LQ� WHUPLQL� GL� PLJOLRUDPHQWR� GHOOD� TXDOLWj� GL� YLWD� H�GHOO
DQHPLD��/D�SRVRORJLD�H�OD�IUHTXHQ]D�GHOOD�VRPPLQLVWUD]LRQH�DQGUj�DGDWWDWD�VXOOD�ULVSRVWD�GHO�VLQJROR�SD]LHQWH�LQ�PDQLHUD�WDOH�GD�PDQWHQHUH�OLYHOOL�GL�HPRJORELQD�VWDELOL��!�����J�G/��GXUDQWH�LO�WUDWWDPHQWR�������
%LEOLRJUDILD��� 0DQQV� 03�� HW� DO�� DQG� WKH� ,QWHUQDWLRQDO� +HSDWLWLV� ,QWHUYHQWLRQDO� 7KHUDS\� *URXS�� 3HJLQWHUIHURQ� DOID��E� SOXV� ULEDYLULQ�FRPSDUHG�ZLWK� LQWHUIHURQ� DOID��E� SOXV� ULEDYLULQ IRU� LQLWLDO� WUHDWPHQW� RI� FKURQLF� KHSDWLWLV� &�� D� UDQGRPLVHG� WULDO��/DQFHW������������������� )ULHG�0:��HW�DO� 3HJ�,QWHUIHURQ�DOI��D�SOXV�5LEDYLULQ�LQ�FKURQLF�KHSDWLWLV�&�YLUXV�LQIHFWLRQ��1�(QJO�-�0HG �������������������� 7DODO� +�� HW� DO��$� SUHOLPLQDU\� VWXG\� RI HU\WKURSRLHWLQ� IRU� DQHPLD� DVVRFLDWHG� ZLWK� ULEDYLULQ� DQG� LQWHUIHURQ�DOSKD��$P� -�*DVWURHQWHURO������6HS���������������� 'LHWHULFK�'7� 7UHDWPHQW�RI�KHSDWLWLV�&�DQG�DQHPLD�LQ�KXPDQ�LPPXQRGHILFLHQF\�YLUXV�LQIHFWHG�SDWLHQWV��-�,QIHFW�'LV������0D\��������6XSSO���6�������� 1DWLRQDO�,QVWLWXWHV�RI�KHDOWK�FRQVHQVXV�GHYHORSPHQW�FRQIHUHQFH�VWDWHPHQW��0DQDJHPHQW�RI�KHSDWLWLV�&�������± -XQH�������������+HSDWRORJ\ ����������6��6����� 9ROEHUGLQJ�3��7KH�LPSDFW�RI�DQHPLD�RQ�TXDOLW\�RI�OLIH�LQ�+XLPDQ�,PPXQRGHILFLHQF\�9LUXV� ,QIHFWHG�SDWLHQWV�-�,QIHFW�'LV�����������6XSSO���6�������� )LVFKO�0��5HFRPELQDQW�KXPDQ�HU\WKURSRLHWLQ�IRU�SDWLHQWV�ZLWK�$,'6�WUHDWHG�ZLWK�]LGRYXGLQH��1�(QJO�-�0HG��������������������

(ULWURSRLHWLQD�H�QXRYH�SUHSDUD]LRQL�� GDUEHSRHWLQD�D� HSRHWLQD�D� HSRHWLQD�E

/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661�� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR� GL� FHQWUL� VSHFLDOL]]DWL��8QLYHUVLWDUL� R� GHOOH� $]LHQGH� 6DQLWDULH�� LQGLYLGXDWL� GDOOH� 5HJLRQL� H� GDOOH� 3URYLQFH� DXWRQRPH� GL�7UHQWR�H�%RO]DQR��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� WUDWWDPHQWR�GHOO¶DQHPLD��+E������J�G/��DVVRFLDWD�DG�LQVXIILFLHQ]D�UHQDOH�FURQLFD�LQ�EDPELQL�H�LQ�DGXOWL�VLD�LQ�WUDWWDPHQWR�GLDOLWLFR�VLD�LQ�WUDWWDPHQWR�FRQVHUYDWLYR��TXDQGR�+E�!����J�G/�LO�WUDWWDPHQWR�GHYH�HVVHUH�LQWHUURWWR�� WUDWWDPHQWR� GHOO¶DQHPLD� �+E� �� ��� J�G/� PD� QRQ� �� �� J�G/�� QHL� SD]LHQWL� RQFRORJLFL� FKH�ULFHYRQR�FKHPLRWHUDSLD�DQWLEODVWLFD��LQ�FDVR�GL�+E�����J�G/�q�q LQGLFDWD�O¶HPRWUDVIXVLRQH�� WUDWWDPHQWR� GHOO
DQHPLD� �+E� �� ��� J�G/� R� ULGX]LRQH� GHOO
HPRJORELQD��� �� J�G/� GXUDQWH� XQ�TXDOVLDVL� SHULRGR� GL� �� VHWWLPDQH� GL� WUDWWDPHQWR�� QHL� SD]LHQWL� WUDSLDQWDWL� GL� IHJDWR� R� FRQ�GLDJQRVL� FOLQLFD� R� LVWRORJLFD� GL� FLUURVL�� FKH� ULFHYRQR� ULEDYLULQD� LQ� FRPELQD]LRQH� FRQLQWHUIHURQH�VWDQGDUG�R�SHJKLODWR�H�FKH�SUHVHQWDQR�ULVSRVWD�YLURORJLFD�DOOD�WHUDSLD�� LQ� SD]LHQWL� +,9� SOXULWUDWWDWL� FRQ� DQHPLD� �+E� �� ���� J�G/�� QHL� TXDOL� O
XVR� GL� IDUPDFL�DQHPL]]DQWL�q�O
XQLFD�DOWHUQDWLYD�WHUDSHXWLFD�

/D�SUHVFUL]LRQH�GL�HSRHWLQD�D H�E H�GDUEHSRHWLQD�D QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL
'LVOLSLGHPLH�IDPLOLDUL/H� GLVOLSLGHPLH� IDPLOLDUL VRQR� PDODWWLH� VX� EDVH� JHQHWLFD� D� FDUDWWHUH� DXWRVRPLFR� �UHFHVVLYR�� GRPLQDQWH� R� FR�GRPLQDQWH� D�VHFRQGD� GHOOD� PDODWWLD�� FDUDWWHUL]]DWH� GD� HOHYDWL� OLYHOOL� GL� DOFXQH� IUD]LRQL� OLSLGLFKH� GHO� VDQJXH� H� GD� XQD� JUDYH� H� SUHFRFH�LQVRUJHQ]D�GL�PDODWWLD�FRURQDULD��/H�GLVOLSLGHPLH�VRQR�VWDWH�ILQRUD�GLVWLQWH�VHFRQGR�OD�FODVVLILFD]LRQH�GL�)UHGHULFNVRQ��EDVDWD�VXOO¶LQGLYLGXD]LRQH� GHOOH� IUD]LRQL� OLSRSURWHLFKH� DXPHQWDWH�� 3L�� UHFHQWHPHQWH� q� VWDWD� SURSRVWD� XQD� FODVVLILFD]LRQH� EDVDWD�VXOO¶H]LRORJLD� PROHFRODUH� H� VXOOD� SDWRILVLRORJLD� GHOOH� DOWHUD]LRQL� OLSRSURWHLFKH� �FKLORPLFURQHPLD�� GLVEHWDOLSRSURWHLQHPLD��LSHUOLSHPLD�FRPELQDWD�� LSHUWULJOLFHULGHPLD�� FDUHQ]D�GHOOD� OLSDVL� HSDWLFD�� LSHUFROHVWHUROHPLD��GLIHWWR�GL�$SR%������/D� UDULWj�GL�DOFXQH� GL� TXHVWH� IRUPH�� OD� FRPSOHVVLWj� GHOOD� FODVVLILFD]LRQH� H� GHOO¶LQTXDGUDPHQWR� JHQHWLFR� H� O¶HOHYDWR� ULVFKLR� GL� HYHQWL�FDUGLRYDVFRODUL�SUHFRFL�VXJJHULVFRQR�GL�IDUH�ULIHULPHQWR�D�FHQWUL�VSHFLDOL]]DWL�FXL�LQGLUL]]DUH�L�SD]LHQWL�DL�TXDOL�YLHQH�IRUPXODWD�

,SROLSHPL]]DQWL�
)LEUDWL�� EH]DILEUDWR� IHQRILEUDWR� JHPILEUR]LO
6WDWLQH�� DWRUYDVWDWLQD� IOXYDVWDWLQD� SUDYDVWDWLQD� URVXYDVWDWLQD� VLPYDVWDWLQD
$OWUL�LSROLSHPL]]DQWL�HG�LSRWULJOLFHULGHPL]]DQWL�� RPHJD���HWLOHVWHUL

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DL�SD]LHQWL�DIIHWWL�GD�
� GLVOLSLGHPLH�IDPLOLDUL�

EH]DILEUDWR��IHQRILEUDWR��JHPILEUR]LO��VLPILEUDWR�DWRUYDVWDWLQD��IOXYDVWDWLQD��SUDYDVWDWLQD��URVXYDVWDWLQD��VLPYDVWDWLQD�RPHJD���HWLOHVWHUL
� LSHUFROHVWHUROHPLD QRQ�FRUUHWWD�GDOOD�VROD�GLHWD�� LQ� VRJJHWWL� D� ULVFKLR� HOHYDWR� GL� XQ� SULPR� HYHQWR� FDUGLRYDVFRODUH� PDJJLRUH�>ULVFKLR� D� ��� DQQL�t ���� LQ� EDVH� DOOH� &DUWH� GL� 5LVFKLR� GHO� 3URJHWWR� &XRUH�GHOO¶,VWLWXWR�6XSHULRUH�GL�6DQLWj@��SUHYHQ]LRQH�SULPDULD��� LQ� VRJJHWWL� FRQ� FRURQDURSDWLD� GRFXPHQWDWD� R� SUHJUHVVR� LFWXV� R� DUWHULRSDWLD�REOLWHUDQWH�SHULIHULFD�R�SUHJUHVVR�LQIDUWR�R�GLDEHWH��SUHYHQ]LRQH�VHFRQGDULD��

DWRUYDVWDWLQD��IOXYDVWDWLQD��SUDYDVWDWLQD��URVXYDVWDWLQD��VLPYDVWDWLQD�
� LQ�VRJJHWWL�FRQ�SUHJUHVVR�LQIDUWR�GHO�PLRFDUGLR��SUHYHQ]LRQH�VHFRQGDULD��

RPHJD���HWLOHVWHUL
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DOEXPLQD� DOOH� SDUDFHQWHVL�HYDFXDWLYH�H�FRQFOXGH�FKH��O
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� $OEXPLQD�XPDQD
/D�SUHVFUL]LRQH�D�FDULFR�GHO�661��V�X�GLDJQRVL�H�SLDQR�WHUDSHXWLFR�GL�VWUXWWXUH�VSHFLDOLVWLFKH�GHOOH�$]LHQGH�6DQLWDULH��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�

� GRSR�SDUDFHQWHVL�HYDFXDWLYD�QHOOD�FLUURVL�HSDWLFD�� JUDYH�ULWHQ]LRQH�LGURVDOLQD�QHOOD�FLUURVL�DVFLWLFD��QHOOD�VLQGURPH�QHIURVLFD�R�QHOOH�VLQGURPL�GD�PDODVVRUELPHQWR��DG�HV��LQWHVWLQR�FRUWR�SRVW�FKLUXUJLFR�R�GD�SURWHLQR�GLVSHUVLRQH���QRQ�UHVSRQVLYD�D�XQ�WUDWWDPHQWR�GLXUHWLFR�DSSURSULDWR��VSHFLH�VH�DVVRFLDWD�DG�LSRDOEXPLQHPLD�HG�LQ�SDUWLFRODUH�D�VHJQL�FOLQLFL�GL�LSRYROHPLD�
/¶DOEXPLQD�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
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$/%80,1$�*5,)2/6�� �����62/8=,21(�3(5�,1)86,21(� �������� ,167,7872�(1'29(126$��)/$&21(�����0/��� *5,)2/6�6�$����
$/%80,1$�*5,)2/6�� �����62/8=,21(�3(5�,1)86,21(� �������� ,167,7872�(1'29(126$��)/$&21(����0/� *5,)2/6�6�$����
$/%80,1$�80$1$�%(+5,1*�� �����62/8=,21(�3(5�,1)86,21(� �������� $9(17,6�%(+5,1*�(1'29(126$����)/$&21(�'$����0/�� 6�3�$���
$/%80,1$�80$1$�,00812�� ����*����0/�62/8=,21(�3(5� �������� %$;7(5�$*��,1)86,21(�(1'29(126$����)/$&21('$����0/���6(7�,1)86,21$/(�
$/%80,1$�80$1$�,00812�� ������*����0/�62/8=,21(�3(5� �������� %$;7(5�$*��,1)86,21(�(1'29(126$����)/$&21('$����0/�
$/%80,1$�80$1$�.$%,�� �����62/8=,21(�3(5�,1)86,21(� �������� 2&7$3+$50$�$%��(1'29(126$��)/$&21(�'$����0/�
$/%80,1$�80$1$�.('5,21�� ����*�����0/�62/8=,21(�3(5� ������� .('5,21�6�3�$���,1)86,21(�(1'29(126$����)/$&21('$����0/���6(7����
$/%87(,1��� �����62/8=,21(�3(5�,1)86,21(� �������� $/3+$�(1'29(126$����)/$&21(����0/�� 7+(5$3(87,&��,7$/,$�6�3�$����
$/%87(,1��� �����62/8=,21(�3(5�,1)86,21(� �������� $/3+$�(1'29(126$����)/$&21(����0/� 7+(5$3(87,&��,7$/,$�6�3�$����
80$1�$/%80,1�� �����62/8=,21(�3(5�,1)86,21(���� �������� .('5,21�6�3�$���)/$&21(����0/���
80$1�$/%80,1�� �����62/8=,21(�3(5�,1)86,21(���� �������� .('5,21�6�3�$���)/$&21(����0/���
80$1�$/%80,1�� �����62/8=,21(�3(5�,1)86,21(���� �������� .('5,21�6�3�$���)/$&21(�'$�����0/��
80$1�$/%80,1�� �����62/8=,21(�3(5�,1)86,21(���� �������� .('5,21�6�3�$���)/$&21(����0/��
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�,�SURJHVWLQLFL�PHJHVWUROR�DFHWDWR��PHGURVVLSURJHVWHURQH�DFHWDWR�VRQR�XWLOL]]DWL�FRPH�VHFRQGD�H�WHU]D�OLQHD�GL�WHUDSLD�QHO�FDQFUR�PDPPDULR�� 7URYDQR�� DOWUHVu�� LPSLHJR� SHU� LO� WUDWWDPHQWR� GHL� FDUFLQRPL� HQGRPHWULDOL� H� UHQDOL� �OLPLWDWDPHQWH� DOPHGURVVLSURJHVWHURQH� DFHWDWR� SHU� YLD� RUDOH�� H� VRQR� VFDUVDPHQWH� LPSLHJDWL� QHO� FDQFUR� SURVWDWLFR�� /H� LQGLFD]LRQL� FDQFUR�GHOO¶HQGRPHWULR�H�PDPPDULR�VRQR�VXIILFLHQWHPHQWH�GHILQLWH�SHU�L�GXH�VWHURLGL�H�QRQ�VRQR�VRJJHWWH�D�QRWD��,O�ORUR�LPSLHJR�QHO�FDUFLQRPD�UHQDOH�HG�DQFRU�SL��LQ�TXHOOR�SURVWDWLFR�q�GD�YDOXWDUH�FDVR�SHU�FDVR�H��UHODWLYDPHQWH�DO�FDUFLQRPD�UHQDOH��q�OLPLWDWR�DO�PHGURVVLSURJHVWHURQH�DFHWDWR�SHU�YLD�RUDOH�0HJHVWUROR�DFHWDWR�H�PHGURVVLSURJHVWHURQH�DFHWDWR�SHU�YLD�RUDOH�WURYDQR�DQFKH�LPSLHJR��VXSSRUWDWR�LQ�OHWWHUDWXUD��������QHOOD�FRVLGGHWWD� VLQGURPH� DQRUHVVLD�FDFKHVVLD�� 4XHVWD� q� FDUDWWHUL]]DWD� GD� SURJUHVVLYD� SHUGLWD� GL� SHVR� �!���� GHO� SHVR� LGHDOH���DQRUHVVLD��QDXVHD�FURQLFD��PDODVVRUELPHQWR��DVWHQLD��FDPELDPHQWR�GHOO¶LPPDJLQH�FRUSRUHD�� LPSRYHULPHQWR�GHO�3HUIRUPDQFH�6WDWXV��7DOH� VLQGURPH�VL� ULOHYD� LQ�SD]LHQWL�DIIHWWL�GD�QHRSODVLD�PDOLJQD� LQ� IDVH�DYDQ]DWD�H�GD�$,'6�� ILQR�DOO¶����LQ�SD]LHQWL�RQFRORJLFL�WHUPLQDOL��H�UDSSUHVHQWD�XQ�LPSRUWDQWH�IDWWRUH�SURJQRVWLFR�QHJDWLYR�*OL�RELHWWLYL�PDJJLRUL�GHL� WUDWWDPHQWL�FRQ�SURJHVWLQLFL�ULJXDUGDQR��QHOO¶DQRUHVVLD�FDFKHVVLD�GD�FDQFUR�H�GD�$,'6��LO�UHFXSHUR�SRQGHUDOH��O¶DXPHQWR�GHOO¶DSSHWLWR�H�GHOO¶LQWURLWR�FDORULFR��2ELHWWLYL�VHFRQGDUL�VRQR�FRVWLWXLWL�GDO�FRQWUROOR�GHOOD�QDXVHD�FURQLFD�H�GHO�GRORUH�H�GDO�PLJOLRUDPHQWR GHO�3HUIRUPDQFH�6WDWXV H�GHOOD�TXDOLWj�GHOOD�YLWD�/H�HYLGHQ]H�FKH�PHJHVWUROR�DFHWDWR�H�PHGURVVLSURJHVWHURQH�DFHWDWR�VRQR�LQ�JUDGR�GL�FRQVHJXLUH�WDOL�RELHWWLYL�WHUDSHXWLFL�VRQR�PRVWUDWH�GD�VWXGL�FOLQLFL�FRQWUROODWL�LQ�GRSSLR�FLHFR�H�FRQ�GLPHQVLRQH�GHO�FDPSLRQH�DGHJXDWD�������9L�q�DQFKH�GLPRVWUD]LRQH�FKH�O¶LPSDWWR�GL�TXHVWL�WUDWWDPHQWL�VXO�SHVR�FRUSRUHR�q�GRYXWR�D�XQ�DXPHQWR�UHDOH�GHOOD�PDVVD�PDJUD�H�JUDVVD������H�VRSUDWWXWWR�JUDVVD������SLXWWRVWR�FKH�D�ULWHQ]LRQH�LGULFD��������*OL�VWXGL�KDQQR�LQILQH�HYLGHQ]LDWR�FKH�LO�PLJOLRU�HIIHWWR�WHUDSHXWLFR�VL�RWWLHQH�FRQ�GRVDJJL�GL�PHGURVVLSURJHVWHURQH�DFHWDWR�GL�����������PJ�GLH�H�GL�PHJHVWUROR�DFHWDWR�GL���������PJ�GLH�SHU�YLD�RUDOH�*OL�HIIHWWL�LQ�SD]LHQWL�FRQ�FDUFLQRPL�JDVWURLQWHVWLQDOL�QRQ�VHPEUDQR�PROWR�IDYRUHYROL�����(IIHWWL�DQWLDQRUHVVLFL�H�GL�LQFUHPHQWR�VXO�SHVR�FRUSRUHR�VRQR�VWDWL�ULOHYDWL�DQFKH�QHOOD�ILEURVL�FLVWLFD�����
%LEOLRJUDILD��� 6LPRQV�-3��HW�DO��7KH�HIIHFW�RI�PHGUR[LSURJHVWHURQH�DFHWDWH�RQ�DSSHWLWH��ZHLJK�ORVV�DQG�TXDOLW\�RI�OLIH�LQ�DGYDQFHG�VWDJHQRQ�KRUPRQH�VHQVLWLYH�FDQFHU��$�SODFHER�FRQWUROOHG�PXOWLFHQWHU�VWXG\��-�&OLQ�2QFRO������������������� 7HKHNPH\GDQ�16��HW�DO��0HJHVWURO�DFHWDWH�LQ�FDQFHU�DQRUH[LD�DQG�ZHLJKW�ORVV��&DQFHU������������������ 9RQ�5RHQQ�-+��HW�DO��0HJVWURO�DFHWDWH�LQ�SDWLHQWV�ZLWK�$,'6�UHODWHG�FDFKH[LD��$QQ�,QW�0HG ��������������� /RSULQ]L�&/��HW�DO��%RG\�FRPSRVLWLRQ�FKDQJHV�LQ�SDWLHQWV�ZKR�JDLQ�ZHLJKW�ZKLOH�UHFHLYLQJ�PHJHVWURO�DFHWDWH��-�&OLQ�2QFRO���������������� 1HPHFKHN�30��HW�DO��7UHDWPHQW�JXLGHOLQHV�IRU�+,9�DVVRFLDWHG�ZDVWLQJ��3URF�0D\R�&OLQ������������������ 0F0LOODQ�'&��HW�DO��$�SURVSHFWLYH�UDQGRPLVHG�VWXG\�RI�PHJHVWURO�DFHWDWH�DQG�LEXSURIHQ�LQ�JDVWURLQWHVWLQDO�FDQFHU�SDWLHQWV�ZLWK�ZHLJKW�ORVV��%U�-�&DQFHU������������������� 1DVU�6=�� HW� DO��7UHDWPHQW�RI� DQRUH[LD� DQG�ZHLJKW� ORVV�PHJHVWURO� DFHWDWH� LQ� SDWLHQWV�ZLWK� F\VWLF� ILEURVLV��3HGLDWU�3XOPRO���������������

63(&,$/,7¬ 0(',&,1$/,
35,1&,3,2�$77,92 0('5266,352*(67(521( /��$%��)$50$&2 &21)(=,21( $,& ',77$
'(32�3529(5$�� ,0�6263����)/$&����0/�����0*��� �������� 3+$50$&,$��1�9��6�$��
'(32�3529(5$�� ,0�6263����)/$&������0/�����0*�� �������� 3+$50$&,$��1�9��6�$��
'(32�3529(5$�� ,0�6263����)/$&������0/��*�� �������� 3+$50$&,$��1�9��6�$��
)$5/87$/� �����0*�&2035(66(����&2035(66(� �������� &$5/2�(5%$�2�7�&�6�3�$����

� PHGURVVL�SURJHVWHURQH� PHJHVWUROR
/D�SUHVFUL]LRQH�SHU�OD�WHUDSLD�DQWLWXPRUDOH�H�GHOO¶$,'6�D�FDULFR�GHO�661�q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�

� QHRSODVLD�GHOOD�PDPPHOOD�H�FDUFLQRPD�GHOO¶HQGRPHWULR��� VLQGURPH�DQRUHVVLD�FDFKHVVLD�GD��QHRSODVLH�PDOLJQH�H�GD�$,'6�LQ�IDVH�DYDQ]DWD�
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL/
XWLOL]]R�GHL�IDWWRUL�GL�FUHVFLWD�HPRSRLHWLFL�DWWLYL�VXL�SUHFXUVRUL�GHOOD�VHULH�JUDQXORFLWDULD��*�&6)��KD�PLJOLRUDWR�LO�FRUVR�GHOOH�QHXWURSHQLH�FRQJHQLWH�VHYHUH��ULGXFHQGR�OD�IUHTXHQ]D�GHOOH�LQIH]LRQL�JUDYL�H�DXPHQWDQGR�OD�VRSUDYYLYHQ]D�GHL�SD]LHQWL�������/H� OLQHH� JXLGD� SHU� O
LPSLHJR� GHL� IDWWRUL� GL� FUHVFLWD� HPRSRLHWLFL� �&6)�� SHU� L� SD]LHQWL� VRWWRSRVWL� D� WHUDSLH� DQWLEODVWLFKH� HGD�WUDSLDQWR�GL�PLGROOR�VRQR�VWDWH�GHILQLWH�QHO������H�VXFFHVVLYDPHQWH�UHYLVLRQDWH�GDOOD�$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\������
� 3URILODVVL�GHOOD�QHXWURSHQLD�IHEEULOH�x 6RPPLQLVWUD]LRQH� SULPDULD�� L� GDWL� UHFHQWL� VXSSRUWDQR� VHPSUH�PHQR� XQ� SRVVLELOH� YDQWDJJLR� WHUDSHXWLFR� GL� UHJLPL�PROWR�PLHORGHSUHVVLYL� QHL� WXPRUL� VROLGL� ����� /D� SURILODVVL� SXz� HVVHUH� FRQVLGHUDWD� XQ¶RS]LRQH� VRORQHL� SD]LHQWL� FRQ� ULVFKLR� GL�QHXWURSHQLD�IHEEULOH�! �����7XWWDYLD� DQFKH�LQ�TXHVWR�VRWWRJUXSSR�GL�SD]LHQWL�L�GDWL�GLVSRQLELOLGLPRVWUDQR�XQD�ULGX]LRQH�GHL�WHPSL�GL�ULFRYHUR�FRQVHJXHQWL�DL�WUDWWDPHQWL�DQWLELRWLFL��PD�QRQ�XQ�YDQWDJJLR�GL�VRSUDYYLYHQ]D���������8JXDOPHQWH�QRQ�YLHQH�QHVVXQD�HYLGHQ]D�FKH�VXSSRUWL�O
XWLOL]]R�JHQHUDOL]]DWR�GHL�IDWWRUL�GL�FUHVFLWD�LQ�SD]LHQWL�QHXWURSHQLFL�DO�PRPHQWR�GL�ULSUHQGHUH�OD�WHUDSLD�x 6RPPLQLVWUD]LRQH�VHFRQGDULD�DG�XQ�HSLVRGLR�GL�QHXWURSHQLD�IHEEULOH��HVLVWH�O
LQGLFD]LRQH�D�XWLOL]]DUH�L�IDWWRUL�GL�FUHVFLWD�QHL�WUDWWDPHQWL�FKH�KDQQR�FRPH�REELHWWLYR�OD�JXDULJLRQH�GHOOD�PDODWWLD�H�SHU�L�TXDOL�HVLVWH�XQD�HYLGHQ]D�GL�PLQRU�HIILFDFLD�D�VHJXLWR�GL�XQD�ULGX]LRQH�GHOO
LQWHQVLWj�GL�GRVH��,�WUDWWDPHQWL�FRQ�ILQDOLWj�SDOOLDWLYH�GRYUHEEHUR�SUHYHGHUH�FRPH�SULPD�D]LRQH�XQD�ULGX]LRQH�GHOOH�GRVL�GHL�FKHPLRWHUDSLFL�����

� 7HUDSLD�x 1HXWURSHQLD�LQ�DVVHQ]D�GL�IHEEUH��VHEEHQH�ULGXFDQR�OD�GXUDWD�GHOOD�QHXWURSHQLD��QRQ�YL�q�HYLGHQ]D�GD�VWXGL�UDQGRPL]]DWL�FKH�YL�VLD�XQ�PLJOLRUDPHQWR�VLJQLILFDWLYR�GHOOD�JUDYLWj�GHOOH�LQIH]LRQL�R�GHOOD�VRSUDYYLYHQ]D�x 1HXWURSHQLD� IHEEULOH��YL�q�LQGLFD]LRQH� LQ�DVVRFLD]LRQH�DOOD�WHUDSLD�DQWLELRWLFD�� ,�&6)�SRVVRQR�GHWHUPLQDUH�XQD�ULGX]LRQH�GHOO¶RVSHGDOL]]D]LRQH��XQD�PLJOLRUH�ULVSRVWD�DOOD�WHUDSLD�DQWLELRWLFD��XQ�PLJOLRUDPHQWR�GHOOD�TXDOLWj�GL�YLWD�
� 7UDSLDQWR�GL�PLGROOR�RVVHR�H�GL�FHOOXOH�VWDPLQDOL�SHULIHULFKH�x 5LGX]LRQH�GHOOD�QHXWURSHQLD�H�GHOOH�FRPSOLFDQ]H�LQIHWWLYH�LQ�SD]LHQWL�VRWWRSRVWL�D�FKHPLRWHUDSLD�DG�DOWH�GRVL�H�D WUDSLDQWR�DXWRORJR� R� DOORJHQLFR� GL� PLGROOR� RVVHR� �%07�� GDOO¶LQJOHVH�%RQH� 0DUURZ� 7UDQVSODQWDWLRQ�� R� UHLQIXVLRQH� GL� FHOOXOH�VWDPLQDOL�SHULIHULFKH��3%6&7��GDOO¶LQJOHVH�3HULSKHUDO�%ORRG�6WHP�&HOO�7UDQVSODQWDWLRQ���,Q�FDVR�GL�3%6&7�LO�UHFXSHUR�q�SL��UDSLGR�FKH�SHU�LO�%07�x 0RELOL]]D]LRQH�GL�FHOOXOH�VWDPLQDOL�SHULIHULFKH�VLD�SHU�WUDSLDQWR�DXWRORJR�VLD�GD�GRQDWRUL�VDQL��x $XPHQWR�GHOOH�FHOOXOH�VWDPLQDOL�UDFFROWH�LQ�FRUVR�GL�DIHUHVL�H�SRVVLELOLWj�GLPRELOL]]DUH�OH�FHOOXOH�SURJHQLWULFL�GDO�VDQJXH�SHULIHULFR�GL�GRQDWRUL�VDQL�����/H�GRVL�FRQVLJOLDWH�SHU�LO�*&6)��ILOJUDVWLP�H�OHQRJUDVWLP��H�SHU�LO�*0�&6)��PROJUDPRVWLP��VRQR�GL������PJ�NJ�GLH�

1HO�WUDWWDPHQWR�GHOOH�HSDWLWL�YLUDOL�FURQLFKH�FRQ�LQWHUIHURQH��OD�QHXWURSHQLD�q�OD�SL��IUHTXHQWH�FDXVD�GL�VRVSHQVLRQH�GHOOD�WHUDSLD�R�GL�ULGX]LRQH�GHL�GRVDJJL�GL�LQWHUIHURQH���������Ê SHQVDELOH�FKH�*�&6)�H�*0�&6)�VLDQR�LQ�JUDGR�GL�ULGXUUH�OD�QHXWURSHQLD�H�FRQVHQWLUH�OD�SURVHFX]LRQH�GHOOD�WHUDSLD��$OFXQL�VWXGL�SLORWD�KDQQR�FRQIHUPDWR�TXHVWD�LSRWHVL����������WXWWDYLD�O
XVR�GHO�*�&6)�H�GHO�*0�&6)�LQ�TXHVWR�FRQWHVWR�QRQ�q�DQFRUD�VWDQGDUGL]]DWR��/
HIIHWWR�GHOO
DGHUHQ]D�DOOD�WHUDSLD�VXOOH�SHUFHQWXDOL�GL�ULVSRVWD�VRVWHQXWD�H�O
HIILFDFLD�GHL�WUDWWDPHQWL�DQWL�HSDWLWH��DQFKH�LQ�SD]LHQWL�FRQ�PDODWWLD�HSDWLFD�DYDQ]DWD��������LQ�FXL�XQD�ULVSRVWD�DO�WUDWWDPHQWR�q�HVWUHPDPHQWH�H� UDSLGDPHQWH SURGXWWLYD� LQ�WHUPLQL�GL�DQQL�GL�YLWD�VDOYDWL�� VRQR�VWDWL�DPSLDPHQWH�GLPRVWUDWL�6L�

)DWWRUL�GL�FUHVFLWD�GHL�OHXFRFLWL�� ILOJUDVWLP� OHQRJUDVWLP� PROJUDPRVWLP

/D� SUHVFUL]LRQH� D FDULFR� GHO� 661�� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR� GL� FHQWUL� VSHFLDOL]]DWL��8QLYHUVLWDUL� R� GHOOH� $]LHQGH� 6DQLWDULH�� LQGLYLGXDWL� GDOOH� 5HJLRQL� H� GDOOH� 3URYLQFH� DXWRQRPH� GL�7UHQWR�H�%RO]DQR�q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� QHXWURSHQLD�FRQJHQLWD�R�GD�FKHPLRWHUDSLD�� WUDSLDQWR�GL�PLGROOR�RVVHR�� PRELOL]]D]LRQH�GL�FHOOXOH�VWDPLQDOL�SHULIHULFKH�� QHXWURSHQLD��QHXWURILOL�������P/��QHL�SD]LHQWL�WUDSLDQWDWL�GL�IHJDWR�R�FRQ�GLDJQRVL�FOLQLFD�GL�FLUURVL��FKH�ULFHYRQR�LQWHUIHURQH�VWDQGDUG�R�SHJKLODWR�LQ�PRQRWHUDSLD�R�LQFRPELQD]LRQH�FRQ�ULEDYLULQD�H�FKH�SUHVHQWDQR�ULVSRVWD�YLURORJLFD�SUHFRFH�DOOD�WHUDSLD�� QHXWURSHQLD�+,9�FRUUHODWD�R�FRUUHODWD�DL�IDUPDFL�DQWLUHWURYLUDOL� LQ�SD]LHQWL�SOXULWUDWWDWL�FKH�QHFHVVLWLQR�GL�IDUPDFL�DG�D]LRQH�QHXWURSHQL]]DQWH�

/D�SUHVFUL]LRQH�GHL�IDWWRUL�GL�FUHVFLWD�GHL�OHXFRFLWL�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
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ULWLHQH�SHUWDQWR�XWLOH��LQ�DFFRUGR�FRQ�OH�OLQHH�JXLGD�LQWHUQD]LRQDOL�������GL�FRQVHQWLUQH�O
XVR�FRPH�WHUDSLD�DJJLXQWLYD�DOOD�WHUDSLD�FRQ�LQWHUIHURQH��PD�VROR� LQ�JUXSSL�GL�SD]LHQWL�VHOH]LRQDWL�FRQ�ULVSRVWD�YLURORJLFD��/D�ULVSRVWD�YLURORJLFD�YLHQH�GHILQLWD�FRPHQHJDWLYL]]D]LRQH�GHOOD�YLUHPLD�+&9�FRQ�3&5�TXDOLWDWLYD�R�GHFUHPHQWR�ULVSHWWR�DO�EDVDOH�GL�DOPHQR���ORJDULWPR�GRSRPHQR�GL�XQ�PHVH�GL� WHUDSLD R�GL�GXH�ORJDULWPL�GRSR PHQR�GL� WUH�PHVL�GL� WHUDSLD��/D�SRVRORJLD�H� OD� IUHTXHQ]D�GHOOD�VRPPLQLVWUD]LRQH�DQGUDQQR� DGDWWDWH� VXOOD� EDVH�GHOOD� ULVSRVWD� GHO� VLQJROR�SD]LHQWH��LQ�PDQLHUD� WDOH� GD�PDQWHQHUH� OLYHOOL� GL� QHXWURILOL� !�����P/�GXUDQWH�LO�WUDWWDPHQWR�/D�QHXWURSHQLD�LQGRWWD�GDL�IDUPDFL�DQWLUHWURYLUDOL�H�GD�IDUPDFL�LPSLHJDWL�SHU�LO�WUDWWDPHQWR�GHOOH�LQIH]LRQL�GD�RSSRUWXQLVWL�SXz�OLPLWDUQH�O
LPSLHJR�ODGGRYH�OH�RS]LRQL�WHUDSHXWLFKH�VLDQR�JLj�ULGRWWH��,Q�WDOH�FRQWHVWR�q�VWDWD�DPSLDPHQWH�GLPRVWUDWD�O
XWLOLWj�GHO�*�&6)�H�GHO�*0�&6)������LQ�WHUPLQL�GL�PLJOLRUDPHQWR�GHOOD�OHXFRSHQLD�
%LEOLRJUDILD��� %RQLOOD� 0$�� HW� DO�� /RQJ�WHUP� VDIHW\� RI� WUHDWPHQW� ZLWK� UHFRPELQDQW� KXPDQ� JUDQXORF\WH� FRORQ\�VWLPXODWLQJ� IDFWRU� �U�PHW+X*�&6)��LQ�SDWLHQWV�ZLWK�VHYHUH�FRQJHQLWDO�QHXWURSHQLDV��%U�-�+DHPDWRO ����������������� 'DOH�'��$�UDQGRPL]HG�FRQWUROOHG�SKDVH�OOO�WULDO RI�UHFRPELQDQW�KXPDQ�JUDQXORF\WH�FRORQ\�VWLPXODWLQJ�IDFWRU��ILOJUDVWLP��IRU�WUHDWPHQW RI�VHYHUH�FKURQLF�QHXWURSHQLD��%ORRG ������������������� 2]HU�+��HW�DO�������XSGDWH�RI�UHFRPPHQGDWLRQV�IRU�WKH�XVH�RI�KHPDWRSRLHWLFFRORQ\�VWLPXODWLQJ�IDFWRUV��HYLGHQFH�EDVHG��FOLQLFDO� SUDFWLFH� JXLGHOLQHV�� $PHULFDQ� 6RFLHW\� RI� &OLQLFDO� 2QFRORJ\� *URZWK� )DFWRUV� ([SHUW� 3DQHO�� -� &OLQ� 2QFRO������������������ $PHULFDQ� 6RFLHW\� RI� &OLQLFDO� 2QFRORJ\�� ����� 8SGDWH� RI� UHFRPPHQGDWLRQV� IRU� WKH� XVH� RI� KHPDWRSRLHWLF� FRORQ\�VWLPXODWLQJ�IDFWRUV��HYLGHQFH�EDVHG��FOLQLFDO�SUDFWLFH�JXLGHOLQHV��-�&OLQ�2QFRO ���������������� +RJOXQG�0�� HW� DO��0RELOL]DWLRQ�RI�&'����FHOOV�E\�JO\FRV\ODWHG�DQG�QRQ�JO\FRV\ODWHG�*�&6)� LQ�KHDOWK\�YROXQWHHUV�� D�FRPSDUDWLYH�VWXG\��(XU�-�+DHPDWRO ����������������� 6DYDUHVH�'0�� HW� DO��&OLQLFDO� ,PSDFW� RI� FKHPRWKHUDS\� GRVH� HVFDODWLRQV� LQ� SDWLHQW�ZLWK� KHPDWRORJLFDO�PDOLJQDQFLHV� DQG�VROLG�WXPRUV��-�&OLQ�2QFRO ������������������ 3KLOLOSV�.�� HW� DO��'HVLJQ� DQG� LQWHUSUHWDWLRQ� RI� FOLQLFDOV�WULDOV� WKDW� HYDOXDWH� DJHQWV� WKDW�PD\� RIIHU� SURWHFWLRQ� IURP� WR[LF�HIIHFWV�RI�FDQFHU�FKHPRWKHUDS\��-�&OLQ�2QFRO ������������������ 0DQQV� 03�� HW� DO�� DQG� WKH� ,QWHUQDWLRQDO� +HSDWLWLV� ,QWHUYHQWLRQDO� 7KHUDS\� *URXS�� 3HJLQWHUIHURQ� DOID��E� SOXV� ULEDYLULQ�FRPSDUHG�ZLWK� LQWHUIHURQ� DOID��E� SOXV� ULEDYLULQ� IRU� LQLWLDO� WUHDWPHQW� RI� FKURQLF� KHSDWLWLV� &�� D� UDQGRPLVHG�WULDO��/DQFHW������������������ )ULHG�0:��HW�DO� 3HJ�,QWHUIHURQ�DOI��D�SOXV�5LEDYLULQ�LQ�FKURQLF�KHSDWLWLV�&�YLUXV�LQIHFWLRQ��1�(QJO�-�0HG ��������������������� +LJDVKL�<��HW�DO��&DVH�UHSRUW��DJUDQXORF\WRVLV�LQGXFHG�E\�LQWHIHURQ�DOSKD�WKHUDS\�IRU�FKURQLF�KHSDWLWLV�&�-�*DVWURHQWHURO�+HSDWRO ���������������������� 9DQ� 7KLHO� '+�� HW� DO�� &RPELQDWLRQ� WUHDWPHQW� RI� DGYDQFHG� +&9� DVVRFLDWHG� OLYHU� GLVHDVH� ZLWK� LQWHUIHURQ� DQG� *�&6)��+HSDWRJDVWURHQWHURORJ\ ������������������ )XNXGD�$�� HW� DO��(IIHFWV� RI� LQWHUIHURQ� DOSKD� RQ� SHULSKHUDO� QHXWURSKLO� FRXQWV� DQG� VHUXP�JUDQXORF\WH�FRORQ\�VWLPXODWLQJ�IDFWRU�IRU�WKH�WUHDWPHQW�RI�FKURQLF�KHSDWLWLV�&�&HOO�0RO�7KHU ������������������� &DUUHQR�9��HW�DO��5DQGRPL]HG�FRQWUROOHG�WULDO RI�UHFRPELQDQW�KXPDQ�JUDQXORF\WH�PDFURSKDJH�FRORQ\�VWLPXODWLQJ�IDFWRU�IRU�WKH�WUHDWPHQW�RI�FKURQLF�KHSDWLWLV�&�&\WRNLQH��������������������� 6KLIIPDQ�0/��HW�DO��8VH�RI�JUDQXORF\WH�PDFURSKDJH�FRORQ\�VWLPXODWLQJ�IDFWRU�DORQH�RU� LQ�FRPELQDWLRQ�ZLWK�LQWHUIHURQ�DOSKD��E�IRU�WUHDWPHQW�RI�FKURQLF�KHSDWLWLV�&�-�+HSDWRO �������������������� 1DWLRQDO�,QVWLWXWHV�RI�KHDOWK�FRQVHQVXV�GHYHORSPHQW�FRQIHUHQFH�VWDWHPHQW��0DQDJHPHQW�RI�KHSDWLWLV�&�������± -XQH�������������+HSDWRORJ\ ����������6��6������ 0LOHV�6$�7KH�XVH�RI�KDHPDWRSRLHWLF�JURZWK�IDFWRUV�LQ�+,9�LQIHFWLRQ�DQG�$,'6�UHODWHG�PDOLJQDQFLHV��&DQFHU�,QYHVW ����������������
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6HGDWLYL�GHOOD�WRVVH�� GLLGURFRGHLQD� GLLGURFRGHLQD���DFLGR�EHQ]RLFR� OHYRGURSURSL]LQD
/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOD�VHJXHQWH�FRQGL]LRQH�

� WRVVH� SHUVLVWHQWH� QRQ� SURGXWWLYD� QHOOH� JUDYL� SQHXPRSDWLH� FURQLFKH� H� QHOOH� QHRSODVLH�SROPRQDUL�SULPLWLYH�R�VHFRQGDULH�
/D�SUHVFUL]LRQH�GHL�VHGDWLYL�GHOOD�WRVVH�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
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� ,QWHUIHURQH Q���OLQIREODVWRLGH

� ,QWHUIHURQH�DOID�QDWXUDOH�DOID�Q���OHXFRFLWDULR�

� ,LQWHUIHURQH�DOIDFRQ��

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661� VX�GLDJQRVL�H�SLDQR�WHUDSHXWLFR�GL�FHQWUL�VSHFLDOL]]DWL��8QLYHUVLWDUL�R�GHOOH�$]LHQGH�6DQLWDULH��LQGLYLGXDWL�GDOOH�5HJLRQL�H�GDOOH�3URYLQFH�DXWRQRPH�GL�7UHQWR�H�%RO]DQR��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� HSDWLWH�FURQLFD�%�+%9�'1$�SRVLWLYD��FRQ�LSHUWUDQVDPLQDVHPLD��HSDWLWH�FURQLFD�%�'HOWD��PRQRWHUDSLD���� LQ� FRPELQD]LRQH� FRQ� ULEDYLULQD�R� LQ�PRQRWHUDSLD� VH� HVLVWRQR� FRQWURLQGLFD]LRQL� DOOD� ULEDYLULQD�� HSDWLWH�FURQLFD�&��FRQ�LSHUWUDQVDPLQDVHPLD��LQ�SD]LHQWL�PDL�WUDWWDWL�LQ�SUHFHGHQ]D�FRQ�LQWHUIHURQL�R�WUDWWDWL�FRQ�ULVSRVWD�SRVW�WUDWWDPHQWR�H�VXFFHVVLYD�UHFLGLYD�� LQ�PRQRWHUDSLD�QHO�WUDWWDPHQWR�GHOO
HSDWLWH�DFXWD�GD�+&9�� OHXFHPLD�D�FHOOXOH�FDSHOOXWH��OHXFHPLD�PLHORLGH�FURQLFD��VDUFRPD�GL�.DSRVL�FRUUHODWR�DOO¶$,'6�R�DG�DOWUH�FRQGL]LRQL�FOLQLFKH�GL�LPPXQRGHSUHVVLRQH��OLQIRPD�QRQ�+RGJNLQ�IROOLFRODUH��PHODQRPD�PDOLJQR�� FDUFLQRPD�UHQDOH�DYDQ]DWR��OLQIRPD�FXWDQHR�D�FHOOXOH�7�





� HSDWLWH�FURQLFD�%�+%9�'1$�SRVLWLYD��FRQ�LSHUWUDQVDPLQDVHPLD��HSDWLWH�FURQLFD�%�'HOWD��PRQRWHUDSLD��� LQ� FRPELQD]LRQH� FRQ� ULEDYLULQD�R� LQ�PRQRWHUDSLD� VH� HVLVWRQR� FRQWURLQGLFD]LRQL� DOOD� ULEDYLULQD�� HSDWLWH�FURQLFD�&��FRQ�LSHUWUDQVDPLQDVHPLD��LQ�SD]LHQWL�PDL�WUDWWDWL�LQ�SUHFHGHQ]D�FRQ�LQWHUIHURQL�R�WUDWWDWL�FRQ�ULVSRVWD�SRVW�WUDWWDPHQWR�H�VXFFHVVLYD�UHFLGLYD�� LQ�PRQRWHUDSLD�QHO�WUDWWDPHQWR�GHOO
HSDWLWH�DFXWD�GD�+&9�� OHXFHPLD�D�FHOOXOH�FDSHOOXWH��OHXFHPLD�PLHORLGH�FURQLFD��VDUFRPD�GL�.DSRVL�FRUUHODWR�DOO¶$,'6�R�DG�DOWUH�FRQGL]LRQL�FOLQLFKH�GL�LPPXQRGHSUHVVLRQH��OLQIRPD�QRQ�+RGJNLQ�IROOLFRODUH��PHODQRPD�PDOLJQR�� PLHORPD�PXOWLSOR��WXPRUH�FDUFLQRLGH� 





� LQ� FRPELQD]LRQH� FRQ� ULEDYLULQD�R� LQ�PRQRWHUDSLD� VH� HVLVWRQR� FRQWURLQGLFD]LRQL� DOODULEDYLULQD�� HSDWLWH�FURQLFD�&��FRQ�LSHUWUDQVDPLQDVHPLD�LQ�SD]LHQWL�PDL�WUDWWDWL�LQ�SUHFHGHQ]D�FRQ�LQWHUIHURQH�R�WUDWWDWL�FRQ�ULVSRVWD�VROR�WHPSRUDQHD�H�VXFFHVVLYD�UHFLGLYD�� LQ�FRPELQD]LRQH�FRQ�ULEDYLULQD�LQ�SD]LHQWL�VHQ]D�ULVSRVWD�VRVWHQXWD�D�PRQRWHUDSLD�FRQ�,QWHUIHURQH�FRQ�PDODWWLD� DYDQ]DWD� �SUHVHQ]D� GL� SRQWL� SRUWR�FHQWUDOL� DOOD� ELRSVLD� HSDWLFD� H�R� GLDJQRVL� FOLQLFD� GL� FLUURVL�HSDWLFD��R�LQIH]LRQH�GD�JHQRWLSR�+&9���R���





� HSDWLWH�FURQLFD�%�+%9�'1$�SRVLWLYD�FRQ�LSHUWUDQVDPLQDVHPLD�� HSDWLWH�FURQLFD�%�'HOWD��PRQRWHUDSLD��� HSDWLWH�FURQLFD�&�FRQ�LSHUWUDQVDPLQDVHPLD��LQ�PRQRWHUDSLD�VH�HVLVWRQR�FRQWURLQGLFD]LRQL�DOOD�ULEDYLULQD�LQ�SD]LHQWL�PDL�WUDWWDWL�LQ�SUHFHGHQ]D�FRQ�LQWHUIHURQH�R�WUDWWDWL�FRQ�ULVSRVWD�VROR�WHPSRUDQHD�H�VXFFHVVLYD�UHFLGLYD��� OHXFHPLD�PLHORLGH�FURQLFD� 





LQ� SUHVHQ]D� GL�� D�� GRFXPHQWDWD LQWROOHUDQ]D� VRJJHWWLYD� R� E�� QHXWUR� R� SLDVWULQRSHQLD� �QHXWURILOL�SHUVLVWHQWHPHQWH�LQIHULRUL�D�����PPF�H�R�SLDVWULQH�SHUVLVWHQWHPHQWH�LQIHULRUL�D��������PP�F���FKH�FRPSDLDQR�LQ� FRUVR� GL� WHUDSLD� FRQ� DOWUL� LQWHUIHURQL�� H� FKH� QH� LPSHGLVFDQR� OD� SURVHFX]LRQH� LQ� SUHVHQ]D� GL� ULVSRVWD�WHUDSHXWLFD��OLPLWDWDPHQWH�DOOH�LQGLFD]LRQL��� HSDWLWH�FURQLFD�%�H�%�'HOWD��� LQ� FRPELQD]LRQH� FRQ� ULEDYLULQD�R� LQ�PRQRWHUDSLD� VH� HVLVWRQR� FRQWURLQGLFD]LRQL� DOOD� ULEDYLULQD�� HSDWLWH�FURQLFD�&�FRQ�LSHUWUDQVDPLQDVHPLD��FRQ�HVFOXVLRQH�GL�SD]LHQWL�QRQ�UHVSRQGHUV�D�XQ�SUHFHGHQWH�FLFOR�GL�WUDWWDPHQWR�FRQ�LQWHUIHURQL��LQ�SUHVHQ]D�GL�GRFXPHQWDWD�LQWROOHUDQ]D�DG�DOWUL�LQWHUIHURQL�OLPLWDWDPHQWH�DOOH�LQGLFD]LRQL�� OHXFHPLD�D�FHOOXOH�FDSHOOXWH�� OHXFHPLD�PLHORLGH�FURQLFD�� PLHORPD�PXOWLSOR�� OLQIRPD�QRQ�+RGJNLQ�� PLFRVL�IXQJRLGH�� VDUFRPD�GL�.DSRVL�FRUUHODWR�DOO¶$,'6�R�DG�DOWUH�FRQGL]LRQL�FOLQLFKH�GL�LPPXQRGHSUHVVLRQH�� FDUFLQRPD�UHQDOH�� PHODQRPD�PDOLJQR� 





LQ� FRPELQD]LRQH� FRQ� ULEDYLULQD� R� LQ� PRQRWHUDSLD� VH� HVLVWRQR� FRQWURLQGLFD]LRQL� DOOD� ULEDYLULQD�� QHOO¶HSDWLWH�FURQLFD�&��FRQ�LSHUWUDQVDPLQDVHPLD��LQ�SD]LHQWL�PDL�WUDWWDWL�LQ�SUHFHGHQ]D�FRQ�LQWHUIHURQL�R�WUDWWDWL�FRQ�ULVSRVWD�SRVW�WUDWWDPHQWR�H�VXFFHVVLYD�UHFLGLYD�
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�
2OWUH�OD�PHWj�GHOO¶LPSLHJR�GL�LQWHUIHURQL��,)1��q�ILQDOL]]DWD�DO� WUDWWDPHQWR�GHOOH�HSDWLWL�FURQLFKH�YLUDOL��,Q�TXHVWH�LQGLFD]LRQL��O¶XVR� GHJOL� ,)1� q� SUREDELOPHQWH� GHVWLQDWR� D� VXELUH� LQ� WHPSL� EUHYL� DOFXQH� PRGLILFD]LRQL� �VRVWLWX]LRQH� R� FRPELQD]LRQH� FRQ�DQWLYLUDOL��

� (SDWLWH�FURQLFD�%/D�GXUDWD�GHO�WUDWWDPHQWR�FRQ�LQWHUIHURQH�QHOO
HSDWLWH�FURQLFD�%�GD�+%9�+%H$J�SRVLWLYD�q�GL�������VHWWLPDQH��/D�GXUDWD�GHO�WUDWWDPHQWR�QHOO
HSDWLWH�FURQLFD�+%H$J�QHJDWLYD�SXz�YDULDUH�GD���D���DQQL�� ,O�SUROXQJDPHQWR�ROWUH�L���PHVL�GRYUHEEH�HVVHUH�ULVHUYDWR�D�SD]LHQWL�FKH�SUHVHQWLQR�XQD�ULVSRVWD�DO�WUDWWDPHQWR��ULGX]LRQH�GHL�YDORUL�GL�WUDQVDPLQDVL�SDUL�DG�DOPHQR�LO�����GHO�EDVDOH�H�R�GHFUHPHQWR�GL���ORJDULWPR�GHL�OLYHOOL�GL�+%9'1$�ULVSHWWR�D�TXHOOL�SUH�WUDWWDPHQWR���1HO� ������� GHL SD]LHQWL� FRQ� HSDWLWH� FURQLFD� %� +%9'1$�SRVLWLYD� +%H$J�SRVLWLYD� LO� WUDWWDPHQWR� FRQ� ,)1� SHU� �� PHVL�GHWHUPLQD� XQD� ULVSRVWD� WHUDSHXWLFD� HIILFDFH� �QRUPDOL]]D]LRQH� GL� $/7�� QHJDWLYL]]D]LRQH� GL� +%H$J� H� GL� +%9�'1$��� SL��WDUGLYDPHQWH�VL�YHULILFD�LQ�PROWL�GL�HVVL�OD�QHJDWLYL]]D]LRQH�GL�+%V$J��OD�ULVSRVWD�YLURORJLFD�q�LQ�JHQHUH�GXUDWXUD��HG�q�VHJXLWD�QHO�WHPSR�GD�DWWHQXD]LRQH�ILQR�DOOD�VFRPSDUVD�GHL�UHSHUWL�LVWRORJLFL�GL�HSDWLWH�FURQLFD��SL��EDVVH�VRQR�OH�SHUFHQWXDOL�GL�ULVSRVWD�QHL� EDPELQL� ������� *OL� ,)1� VRQR� PHQR� HIILFDFL� QHOO¶HSDWLWH� FURQLFD� %� +%9�'1$�SRVLWLYD�� +%H$J�QHJDWLYD�� 7XWWDYLD�UHFHQWHPHQWH�q�VWDWR�GLPRVWUDWR�FKH�XQ�WUDWWDPHQWR�SUROXQJDWR�SHU����± ���PHVL�FRQ�GRVL�VWDQGDUG�GL�LQWHUIHURQH������08�WUH�YROWH� OD� VHWWLPDQD�� SXz� RWWHQHUH� XQD� ULVSRVWD� YLURORJLFD� H� ELRFKLPLFD� D� OXQJR� WHUPLQH� ����� DQQL�� QHO� ������� GHL� FDVL�� FRQ�PLJOLRUDPHQWR�LVWRORJLFR�H�GHOOD�SURJQRVL �������4XHVWL�GDWL�� H� OH� UHFHQWL� ULVHUYH�VXOO¶DOWHUQDWLYD� ODPLYXGLQD��VXJJHULVFRQR�GL�HVWHQGHUH� O¶LQGLFD]LRQH� DJOL� LQWHUIHURQL� DOO¶HSDWLWH� FURQLFD� %�+%9�'1$�SRVLWLYD�� +%H$J�QHJDWLYD� FRPH� GHO� UHVWR� LQGLFDWR�QHOOH�SL�� UHFHQWL� OLQHH�JXLGD� LQWHUQD]LRQDOL� ��������/¶XVR�GHOO¶,)1�QRQ�KD� LQGLFD]LRQH�H�SXz�HVVHUH�GDQQRVR�QHL� VRJJHWWL� FRQ�WUDQVDPLQDVL�QRUPDOL��FKH�VRQR�SHUDOWUR�LQ�ODUJKLVVLPD�PDJJLRUDQ]D�+%9�'1$�QHJDWLYL�
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3HJ� LQ� SD]LHQWL� VHQ]D� ULVSRVWD� D� ULWUDWWDPHQWR� H� FRQ�PDODWWLD� DYDQ]DWD�� ILQDOL]]DWD� D� SUHYHQLUH� O¶HYROX]LRQH� YHUVR� OD� FLUURVL�VFRPSHQVDWD�H�O¶HSDWRFDUFLQRPD�������DQFKH�GD�TXHVWL�VWXGL�VL�DWWHQGRQR�HYLGHQ]H�FRQFOXVLYH�*OL�VWXGL�FOLQLFL�VXOO¶LQWHUIHURQH�DOID�QDWXUDOH�OHXFRFLWDULR�Q��VRQR�DVVDL�PHQR�QXPHURVL�GL�TXHOOL�VXJOL�DOWUL�LQWHUIHURQL�DOID��,O�VXR�SURILOR�GL�VLFXUH]]D�q�SHUWDQWR�PHQR�FRQRVFLXWR�1HOO¶HSDWLWH� FURQLFD� &�� q� VWDWD� DWWULEXLWD� DOO¶,)1� DOID�Q��� DQFKH� LQ� GRVL� HOHYDWH�� XQD� PLQRU� LQFLGHQ]D� GL� HIIHWWL� LQGHVLGHUDWL�ULVSHWWR�DJOL�DOWUL� ,)1��4XHVWR�YDQWDJJLR��VHJQDODWR� LQ�VWXGL�QRQ�FRQWUROODWL��QRQ�VHPEUD�FRQIHUPDWR�GD�XQ�WULDO FRQWUROODWR�H�UDQGRPL]]DWR�GL�FRQIURQWR�IUD�GRVL�GLYHUVH�GL�,)1�DOID�Q��OHXFRFLWDULR��FKH�ULSRUWD�SHUFHQWXDOL�GL�VRVSHQVLRQH�SHU�LQWROOHUDQ]D�����FRQ���08�H�����FRQ����08�WUH�YROWH�OD�VHWWLPDQD���QRQ�LQIHULRUL�D�TXHOOH�UHJLVWUDWH�QHL�WULDOV�FRQ�DOWUL�LQWHUIHURQL�������6L�ULFRUGD� FKH� QRQ� SXz� HVVHUH� FRQVLGHUDWR� IHQRPHQR� GL� LQWROOHUDQ]D� OD� UHD]LRQH IHEEULOH� VLPLO�LQIOXHQ]DOH� FKH� VHJXH� OD�VRPPLQLVWUD]LRQH� GHOOH� SULPH� GRVL� GL� LQWHUIHURQH�� FKH� q� IDFLOPHQWH� GRPLQDWD� GDO� SDUDFHWDPROR� H� FKH� QRQ� VL� ULSHWH� FRQ� LO�SURVLHJXR�GHO�WUDWWDPHQWR�ROWUH�L�SULPL�WUH�PHVL��6L�VHJQDOD��LQILQH��FKH�O¶LQWHUIHURQH�DOID�QDWXUDOH�OHXFRFLWDULR�Q��KD�XQ�FRVWR�SL��HOHYDWR�GHJOL�DOWUL�LQWHUIHURQL�VWDQGDUG��LQ�DVVHQ]D�GL�FKLDUH�HYLGHQ]H�GL�XQ�YDQWDJJLR�WHUDSHXWLFR�/¶LQWHUIHURQH�DOIDFRQ����&RQVHQVXV�,QWHUIHURQ��q�XQ�LQWHUIHURQH�VLQWHWLFR��ULFRPELQDQWH��FRVWUXLWR�FRQ�VHTXHQ]H�GL�DPLQRDFLGL�GHOOD�IDPLJOLD�GHJOL�DOID�LQWHUIHURQL��+D�XQ�SURILOR�GL�HIILFDFLD�H�GL�HIIHWWL�DYYHUVL�QRQ�GLIIHUHQWH�GD�TXHOOR�GL�DOWUL�LQWHUIHURQL��EHQ� GRFXPHQWDWR� GD� WULDOV UDQGRPL]]DWL� ������ 6RQR� LQ� FRUVR� VWXGL� FRQWUROODWL� YROWL� D� YDOXWDUH� HIILFDFLD� H� WROOHUDELOLWj�GHOO¶LQWHUIHURQH� DOIDFRQ��� LQ� FRPELQD]LRQH� FRQ� ULEDYLULQD� QHOOD� WHUDSLD� GHOO¶HSDWLWH� FURQLFD� GD� +&9�� 8QR� VWXGLR� SLORWD�SXEEOLFDWR� UHFHQWHPHQWH� � LQGLFD� � FKH� WDOH� FRPELQD]LRQH� q� LQ� JUDGR� GL� LQGXUUH� SHUFHQWXDOL� GL� ULVSRVWD� VXSHULRUL� DO� ���� QHO�JHQRWLSR���H���H�DO�����QHO�JHQRWLSR���H���������/H�VSHULPHQWD]LRQL�FOLQLFKH�ILQRUD�SXEEOLFDWH�QRQ�KDQQR�IRUQLWR�SURYH�FRQYLQFHQWL�GL�HIILFDFLD�GHOO
LQWHUIHURQH�EHWD�QHOOH�HSDWLWL�YLUDOL�FURQLFKH��6RQR�LQ�FRUVR�DOWUH�VSHULPHQWD]LRQL�FRQ�GRVDJJL�H�UHJLPL�GLYHUVL�GL�VRPPLQLVWUD]LRQH��3HUWDQWR�O
LQVWDXUD]LRQH�H[�QRYR GL�XQ�WUDWWDPHQWR�FRQ�LQWHUIHURQH�EHWD�QRQ�SXz�HVVHUH�DXWRUL]]DWD��6L�ID�ULOHYDUH�FKH�OH�HSDWLWL�FURQLFKH�YLUDOL�QRQ�VRQR�LQFOXVH� IUD�OH� LQGLFD]LRQL�GHOO
LQWHUIHURQH�EHWD�QHO�%ULWLVK�1DWLRQDO�)RUPXODU\ GHO�VHWWHPEUH������Qp�QHOO
$PHULFDQ�+RVSLWDO�)RUPXODU\�6HUYLFH �����3HU�O¶LQWHUIHURQH�EHWD�DOOR�VWDWR�DWWXDOH�GHOOH�FRQRVFHQ]H�QRQ�YL�VRQR�LQGLFD]LRQL�SHU�OD�WHUDSLD�GHOOH�HSDWLWL�FURQLFKH�%��&��H�%�'HOWD�
� (SDWLWH�DFXWD�GD�+&9'LYHUVH�PHWD�DQDOLVL�KDQQR�GLPRVWUDWR�FKH�O
LPSLHJR�GHOO
LQWHUIHURQH�QHOO
HSDWLWH�DFXWD�GD�+&9�ULGXFH�VLJQLILFDWLYDPHUQWH�GHO�������� OD� SHUFHQWXDOH� GHL� VRJJHWWL� FRQ� FURQLFL]]D]LRQH� ������ ,QROWUH� UHFHQWHPHQWH� O
LPSLHJR� GL� UHJLPL� GL� LQGX]LRQH� FRQ�VRPPLQLVWUD]LRQH�TXRWLGLDQD�GL�LQWHUIHURQH�D�GRVL�GL������08,�VHJXLWL�GDOOD�VRPPLQLVWUD]LRQH�WULVHWWLPDQDOH�GHOOH�VWHVVH�GRVL�SHU� ��� VHWWLPDQH� KDQQR� IDWWR� UHJVLWUDUH� SHUFHQWXDOL� GL� FURQLFL]]D]LRQH� LQIHULRUL� DO� ��� ����� �� 3XU� QRQ� HVVHQGRYL� LQGLFD]LRQL�FKLDUH� VXOOD� SRVRORJLD�� VXO� WLPLQJ� LGHDOH� H�VXOOD� GXUDWD� GHOOD� WHUDSLD OH� OLQHH� JXLGD� LQWHUQD]LRQDOL FRQVLJOLDQR� GL� LQL]LDUH� OD�WHUDSLD�LQ�FDVR�GL�PDQDFDWD�QHJDWLYL]]D]LRQH�GHOO
�+&951$�D�����PHVL�GDOO
LQIH]LRQH�DFXWD�SURWUDHQGR�LO�WUDWWDPHQWR�SHU�������VHWWLPDQH�������6RQR�LQ�FRUVR�GHL�WULDOV�SHU�LGHQWLILFDUH�OH�SRVRORJLH��LO�WLPLQJ��OD�GXUDWD�GHO�WUDWWDPHQWR�H�O
XWLOLWj�GHOO
LPSLHJR�GL�LQWHUIHURQL�SHJKLODWL�H�R�GL�ULEDYLULQD��LQ�WDOH�FRQWHVWR�
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� ODPLYXGLQD
/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661�� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR� GL� FHQWUL� VSHFLDOL]]DWL��8QLYHUVLWDUL� R� GHOOH� $]LHQGH� 6DQLWDULH�� LQGLYLGXDWL� GDOOH� 5HJLRQL� H� GDOOH� 3URYLQFH� DXWRQRPH� GL�7UHQWR�H�%RO]DQR��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�� HSDWLWH� FURQLFD� %� +%9�'1$�SRVLWLYD�� LQ� VRJJHWWL FRQ� PDODWWLD� UDSLGDPHQWH� HYROYHQWH� YHUVR�O¶LQVXIILFLHQ]D�HSDWLFD�JUDYH�R�LQ�OLVWD�DWWLYD�SHU�WUDSLDQWR�R�FRQ�PDODWWLD�HYROXWLYD�H�DYDQ]DWD�LQ�FXL�O¶LQWHUIHURQH�VLD�FRQWURLQGLFDWR�R�QRQ�WROOHUDWR�R�LQHIILFDFH�� SHU�O¶LPSLHJR�SRVW�WUDSLDQWR�� SHU�LO�WUDWWDPHQWR�H�SHU�OD�SUHYHQ]LRQH�GHOOH�ULHVDFHUED]LRQL�GHOO¶HSDWLWH�%�FRQVHJXHQWL�D�WHUDSLH�FRQ�FKHPLRWHUDSLFL�DQWLWXPRUDOL�R�IDUPDFL�LPPXQRVRSSUHVVLYL�LQ�SRUWDWRUL�FURQLFL�GL�+EV$J�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�1HL� SD]LHQWL� FRQ� HSDWLWH� %� +%9�'1$�SRVLWLYD�� +%H$J�QHJDWLYD� �LO� ���� GHL� FDVL� GL� HSDWLWH� %� DWWXDOPHQWH� LQ� ,WDOLD��� OD�ODPLYXGLQD�QHJDWLYL]]D�+%9�'1$�H�QRUPDOL]]D�$/7�LQ�XQD�SHUFHQWXDOH�GL�SD]LHQWL�GHO��������DOOD� ILQH�GHO�SULPR�DQQR�GL�WUDWWDPHQWR�� GHO� ������� DOOD� ILQH� GHO� VHFRQGR� H� GHO� ������� DOOD� ILQH� GHO� WHU]R� DQQR� ����� /D VRVSHQVLRQH� GHO� WUDWWDPHQWR� q�VHJXLWD�GDOOD�ULDWWLYD]LRQH�GHOO¶HSDWLWH�QHO�����GHL�UHVSRQGHUV �����,O�SUREOHPD�GHOOD�ODPLYXGLQD�q�O¶HPHUJHUH��GXUDQWH�LO�WUDWWDPHQWR��GL�PXWDQWL�GHOO¶+%9�SDU]LDOPHQWH�R�WRWDOPHQWH�UHVLVWHQWL�H��VRSUDWWXWWR��OH�VHJQDOD]LRQL��FKH�VHPEUDQR�LQ�FUHVFHQGR��GL�ULHVDFHUED]LRQL�PROWR�JUDYL�H�DQFKH�IDWDOL�LQ�UHOD]LRQH�DOO¶HPHUJHUH�GHL�PXWDQWL������SDUWLFRODUPHQWH�LQ�FLUURWLFL��YDORUL�GL�WUDQVDPLQDVL�HOHYDWL�ILQR�DO�UDQJH GHOO¶HSDWLWH�DFXWD��WHQGHQ]D�DOO¶DXPHQWR�GHOOD�ELOLUXELQD�H�DOOD�ULGX]LRQH�GHOO¶DWWLYLWj�SURWURPELQLFD���$QFKH�VH�QRQ�DQFRUD�SUHFLVDPHQWH�TXDQWLILFDELOH��TXHVWR�ULVFKLR�QRQ� q� LUULOHYDQWH� ������� '¶DOWUD� SDUWH�� DQFKH� OD� VRVSHQVLRQH� GHOOD� WHUDSLD� QHL� VRJJHWWL� LQ� UHPLVVLRQH� HVSRQH� DO� ULVFKLR� GL�ULHVDFHUED]LRQL��RVVHUYDWH�QHO��������GHL�FDVL��LQ�XQ�WHU]R�GHL�TXDOL�FRQ�HSDWLWH�FOLQLFDPHQWH�JUDYH������/D�ODPLYXGLQD�YD�TXLQGL�OLPLWDWD�DL�VRJJHWWL�FRQ�IRUPH�HYROXWLYH�H�DYDQ]DWH�GL�HSDWLWH�%��RYYHUR�LQ�FXL�VLDQR�GLPRVWUDELOL�DOOD�ELRSVLD�SRQWL�SRUWR�FHQWUDOL�R�YL�VLDQR�VHJQL�FOLQLFL�GL�FLUURVL��QHL�TXDOL�QRQ�q�LQGLFDWD�R�q�LQHIILFDFH�R�QRQ�WROOHUDWD�OD�WHUDSLD�FRQ�LQWHUIHURQH�FKH�ULPDQH�OD�WHUDSLD�GL�SULPD�OLQHD���������1HOO¶HSDWLWH� FURQLFD� +%H$J� SRVLWLYD� OD� ODPLYXGLQD� SXz� HVVHUH� VRVSHVD� ���� PHVL� GRSR� OD� FOHDUDQFH� GL� +%H$J�� /D� GXUDWD�PLQLPD� GL� WUDWWDPHQWR� q� XQ� DQQR�� /D� SURVHFX]LRQH� GHO� WUDWWDPHQWR� QHL� SD]LHQWL� VHQ]D� VLHURFRQYHUVLRQH� H�DQWL� H� YD� YDOXWDWD�WHQHQGR�SUHVHQWH�LO�ULVFKLR�GL�ODPLYXGLQR�UHVLVWHQ]D��1RQ�HVLVWRQR�Qp�GDWL�GD�WULDO FRQWUROODWL��Qp�XQ�FRQVHQVR�XQDQLPH�VXOOD�GXUDWD�RWWLPDOH�GHOOD�WHUDSLD�FRQ�ODPLYXGLQD�QHL�SD]LHQWL�FRQ� HSDWLWH�+%H$J� QHJDWLYD� Qp� VXOO
XWLOLWj� GL� SURVHJXLUH� LO� WUDWWDPHQWR� FRQ� ODPLYXGLQD� QHL� SD]LHQWL� FRQ� LQIH]LRQH� GD� FHSSL�PXWDQWL�UHVLVWHQWL� QHL�SD]LHQWL�FKH�QRQ�VRQR�LQ�OLVWD�SHU�WUDSLDQWR�H�FKH�QRQ�KDQQR�SUHVHQWDWR�XQD�PDODWWLD�HSDWLFD�LQ�IDVH�GL�VFRPSHQVR� ��������Ê VWDWR�GLPRVWUDWR�FKH� OD� WHUDSLD�FRQ� DOWUL� DQWLYLUDOL� LPSLHJDWD� WHPSHVWLYDPHQWH�� q� LQ�JUDGR�GL� LQGXUUH�XQ�FRQWUROOR� GHOOD� UHSOLFD]LRQH�GL� TXHVWL� FHSSL�PXWDQWL� HG� XQD� UHPLVVLRQH�GHOOH� ULDFXWL]]D]LRQL� GL� HSDWLWH�� FRQVHQWHQGR� DQFKH� LO�WUDSLDQWR�GL�IHJDWR������6DUj�GD�YDOXWDUH�TXDOH�VLD�OD�GXUDWD�RWWLPDOH�GL�XQD�WHUDSLD�DQWLYLUDOH�DQWL�+%9�H�TXDOH�VLD��QHO�OXQJR�SHULRGR��SL��GL���DQQL�� O¶LQFLGHQ]D�GL�FRPSDUVD�GL�PXWDQWL�UHVLVWHQWL�DQFKH�FRQ�O¶LPSLHJR�GHL QXRYL�DQWLYLUDOL��1HO� SRVW�WUDSLDQWR�� OD� ODPLYXGLQD� DSSDUH� HIILFDFH� VLD� SHU� OD� SUHYHQ]LRQH� VLD� SHU� LO� WUDWWDPHQWR� GHOOD� UHFLGLYD� ������ SHU� OD�SUHYHQ]LRQH��q�VWDWD�XVDWD�VLD�GD�VROD������VLD�LQ�FRPELQD]LRQH�FRQ�GRVL�ULGRWWH�GL�LPPXQRJOREXOLQH�DQWL�+%9������/¶XVR� GHOOD� ODPLYXGLQD� SRVW�WUDSLDQWR� QRQ� q� IUD� OH� LQGLFD]LRQL� DXWRUL]]DWH� LQ� VFKHGD� WHFQLFD�� SHU� OD� VXD LPSRUWDQ]D� q� VWDWR�LQVHULWR�QHOOD�/HJJH��������,Q�XQR�VWXGLR�SUHOLPLQLQDUH��OD�ODPLYXGLQD�VL�q�ULYHODWD�GHO�WXWWR�LQHIILFDFH�QHOO¶HSDWLWH�FURQLFD�GHOWD������
%LEOLRJUDILD�� +DG]L\DQQLV�6-��HW�DO��7UHDWPHQW�RI�+%H$J�QHJDWLYH�FKURQLF�KHSDWLWLV�%��6HP�/LY�'LV����������������� $OPDVLR�3��HW�DO��+HSDWLWLV�%��SURJQRVLV�DQG�WUHDWPHQW��,Q��0F'RQDOG�-:'�HW�DO�(GV��(YLGHQFH�EDVHG�*DVWURHQWHURORJ\�DQG�+HSDWRORJ\��/RQGRQ��%0-�%RRNV���������������� /LDZ�<)�� HW� DO��$FXWH� H[DFHUEDWLRQ� DQG� KHSDWLWLV�%� YLUXV� FOHDUDQFH� DIWHU� HPHUJHQFH� RI�<0''�0RWLI�PXWDWLRQ� GXULQJ�/DPLYXGLQH�WKHUDS\��+HSDWRORJ\ ����������������� +RQNRRS� 3�� HW� DO�� $FXWH� H[DFHUEDWLRQ� RI� FKURQLF� KHSDWLWLV� %� YLUXV� LQIHFWLRQ� DIWHU� ZLWKGUDZDO� RI� /DPLYXGLQH� WKHUDS\��+HSDWRORJ\ ���������������� /DPSHUWLFR�3��HW�DO��<0''�PXWDQ\WV��KHSDWRFHOOXODU�FDUFLQRPD�DQG�KHSDWLF�GHFRPSHQVDWLRQ�LQ�SDWLHQWV�ZLWK�+%9�UHODWHG�FLUUKRVLV�WUHDWHG�ORQJ�WHUP�ZLWK�ODPLYXGLQH�PRQRWKHUDS\�'LJ�/LY�'LV���������������� 'L�0DUFR�HW�DO��7KH�FRUVH�RI�DQWL�+%H�+%9'1$�SRVLWLYH�FKURQLF�OLYHU�GLVHDVH�GXULQJ�ORQJ�WHUP�ODPLYXGLQH�WUHDWPHQW��-�+HSDWRORJ\�����������6XSSO��������� /RN�$6)��HW�DO��&KURQLF�+HSDWLWLV�%��8SGDWH�RI�5HFRPPHGDWLRQV��+HSDWRORJ\ ��������LQ�SUHVV��� ($6/� ,QWHUQDWLRQDO� &RQVHQVXV� &RQIHUHQFH� RQ� +HSDWLWLV� %� ������ 6HSWHPEHU� ����� *HQHYD� 6ZLW]HUODQG� &RQVHQVXV�6WDWHPHQW��-�+HSDWRORJ\ ������������������ 3HUULOOOR� 5� HW� D�� $GHIRYLU� GLSLYR[LO� IRU� WKH� WUHDWPHQW� RI� ODPLYXGLQH�UHVLVWDQW� KHSDWLWLV� %�PXWDQWV��+HSDWRORJ\� ����������������
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2UPRQL�DQGURJHQL�� WHVWRVWHURQH� PHWLOWHVWRVWHURQH

/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR� GL� FHQWUL� VSHFLDOL]]DWL��8QLYHUVLWDUL� R� GHOOH� $]LHQGH� 6DQLWDULH�� LQGLYLGXDWL� GDOOH� 5HJLRQL� H� GDOOH� 3URYLQFH� DXWRQRPH� GL�7UHQWR�H�%RO]DQR��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� LSRJRQDGLVPL�PDVFKLOL�SULPLWLYL�H�VHFRQGDUL�� SXEHUWj�ULWDUGDWD�

/D�SUHVFUL]LRQH�GHJOL�RUPRQL�DQGURJHQL��QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
63(&,$/,7¬ 0(',&,1$/,

35,1&,3,2�$77,92 7(67267(521(�
 *��%$��)$50$&2 &21)(=,21( $,& ',77$
$1'5,2/����� �����0*�&$368/(�5,*,'(����� �������� 25*$121�,7$/,$�&$368/(�� 6�3�$���
7(672�(1$17��� ,0���),$/$���0/ ����0*������ ������� *(<021$7�63$��
7(6729,6�� ,0���),$/(���0/�����0*������ ������� /$%25$725,2�)$50$&(87,&2�6,7�63(&,$/,7$
�,*,(1,&2�7(5$3(87,&+(�6�5�/����35,1&,3,2�$77,92 0(7,/7(67267(521(
 *��%$��
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2UPRQH�GHOOD�FUHVFLWD��VRPDWRWURSLQD�

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661��VX�GLDJQRVL�H�SLDQR�WHUDSHXWLFR�GL�FHQWUL�VSHFLDOL]]DWL��8QLYHUVLWDUL�R�GHOOH�$]LHQGH�6DQLWDULH��LQGLYLGXDWL�GDOOH�5HJLRQL�H�GDOOH�3URYLQFH�DXWRQRPH�GL�7UHQWR�H�%RO]DQR��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
(Wj�HYROXWLYD� EDVVD� VWDWXUD� GD� GHILFLW� GL� *+� GHILQLWR� GDL� VHJXHQWL� SDUDPHWUL� FOLQLFR�DX[RORJLFL� H� GL�ODERUDWRULR�,� D��VWDWXUD�����'6�RSSXUH�VWDWXUD�����'6�H�YHORFLWj�GL�FUHVFLWD�DQQR�����'6�ULVSHWWR�DOOD�QRUPD�SHU�HWj�H�VHVVR��PLVXUDWD�D�GLVWDQ]D�GL�DOPHQR���PHVL�FRQ�OH�VWHVVH�PRGDOLWj�RSSXUHE� YHORFLWj�GL�FUHVFLWD�DQQR�����'6�R��������'6�GRSR���DQQL�FRQVHFXWLYL��DQFKH�LQ�DVVHQ]D�GL�EDVVD�VWDWXUD��QHL�SULPL� ��DQQL� GL�YLWD��VDUj�VXIILFLHQWH� IDUH� ULIHULPHQWR�DOOD�SURJUHVVLYD�GHFHOHUD]LRQH� GHOOD� YHORFLWj� GL� FUHVFLWD� �OD� OHWWHUDWXUD� QRQ� IRUQLVFH� D� ULJXDUGR� GDWL�GHILQLWLYL�LQ�WHUPLQL�GL�'6�� RSSXUHF� PDOIRUPD]LRQL�OHVLRQL�LSRWDODPR�LSRILVDULR�GLPRVWUDWH�D�OLYHOOR�QHXURUDGLRORJLFR�R�GLIHWWL�LSRILVDUL�PXOWLSOL�FKH�FRPSRUWLQR�GHILFLW�GL�*+�DFFHUWDWR� LQ�EDVH�DG�XQD�GHOOH�PRGDOLWj�GHO�SXQWR�E� H,,� D��ULVSRVWD�GL�*+�������J�/�DG�DOPHQR���WHVW�IDUPDFRORJLFL�HVHJXLWL�LQ�JLRUQL�GLIIHUHQWL�RSSXUHE� ULVSRVWD�GL�*+�������J�/�QHO�FDVR�XQR�GHL���WHVW�LPSLHJDWL�VLD�*+5+���DUJLQLQD�R�*+5+���SLULGRVWLJPLQD� RSSXUHF� VHFUH]LRQH�VSRQWDQHD�PHGLD�GL�*+�QHOOH����RUH��R�TXDQWRPHQR�QHOOH����RUH�QRWWXUQH������J�/�LQ�SUHVHQ]D�GL�QRUPDOH�ULVSRVWD�DL�WHVW�IDUPDFRORJLFL�H�YDORUL�GL�,*)�������'6�

� VLQGURPH�GL�7XUQHU�FLWRJHQHWLFDPHQWH�GLPRVWUDWD�� GHILFLW�VWDWXUDOH�QHOO¶LQVXIILFLHQ]D�UHQDOH�FURQLFD�� VLQGURPH�GL�3UDGHU�:LOOL�LQ�VRJJHWWL�SUHSXEHUL�
(Wj�DGXOWD� VRJJHWWL�FRQ�OLYHOOL�GL�*+�DOOR�VWLPROR�FRQ�LSRJOLFHPLD�LQVXOLQLFD���PJ�/�R��LQ�SUHVHQ]D�GL�FRQWURLQGLFD]LRQL�DO�WHVW�GL�LSRJOLFHPLD�LQVXOLQLFD��FRQ�SLFFR�LQDGHJXDWR�GL�*+�GRSR�VWLPROL�DOWHUQDWLYL��SHU�D� LSRILVHFWRPLD�WRWDOH�R�SDU]LDOH��FKLUXUJLFD��GD�UDGLD]LRQL��E� LSRSLWXLWDULVPR�LGLRSDWLFR��SRVW�WUDXPDWLFR��GD�QHRSODVLH�VHOODUL�H�SDUDVHOODUL�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�(Wj�HYROXWLYD,O�WUDWWDPHQWR�FRQ�O
RUPRQH�GHOOD�FUHVFLWD�YD�HIIHWWXDWR�LQ�QHRQDWL�FRQ�LSRSLWXLWDULVPR�H�QHL�EDPELQL�FRQ�EDVVD�VWDWXUD�H�R�EDVVD�YHORFLWj�GL�FUHVFLWD�VWDWXUDOH�FKH�SUHVHQWDQR�XQD�GHOOH�FDUDWWHULVWLFKH��FOLQLFR�DX[RORJLFKH�R�GL�GLDJQRVWLFD�GL�LPPDJLQL��GL�FXL�DO�SXQWR�, H�QHL�TXDOL��FRQWHPSRUDQHDPHQWH��VLD�GLPRVWUDWR�LO�GHILFLW�GL�*+�LQ�EDVHDG�XQD�GHOOH�PRGDOLWj�GL�FXL�DO�SXQWR�,,�,O�WUDWWDPHQWR�FRQ�*+�ELRVLQWHWLFR�SXz�HVVHUH�HIIHWWXDWR�ILQR�DO�UDJJLXQJLPHQWR�GHOOD�VWDWXUD�GHILQLWLYD�H�GHYH�HVVHUH�SURVHJXLWR�LQ�HWj�DGXOWD�QHL�SD]LHQWL�LQ�FXL�VLD�VWDWR�FRQIHUPDWR�XQ�GHILFLW�SHUPDQHQWH�GL�*+�VHFRQGR�L�FULWHUL�DSSOLFDELOL�LQ�HWj�DGXOWD�,O� WUDWWDPHQWR� QRQ� YD� HIIHWWXDWR� LQ� EDPELQL� FRQ� EDVVD� VWDWXUD� FRVWLWX]LRQDOH� R� IDPLOLDUH� LQ� FXL� QRQ� VLDQR� VWDWH� FKLDUDPHQWH�GRFXPHQWDWH�OH�DOWHUD]LRQL�VRSUD�VSHFLILFDWH�,Q� VRJJHWWL� FRQ� FDUDWWHULVWLFKH� FOLQLFR�DX[RORJLFKH� LQ� DFFRUGR� FRQ� LO� SXQWR� ,� H� FRQ� QRUPDOH� VHFUH]LRQH� GL�*+� �SXQWR� ,,��� OD�WHUDSLD� SXz� HVVHUH� HIIHWWXDWD� VROR� VH� YDOXWDWD� H� DXWRUL]]DWD� GDOOD� &RPPLVVLRQH� 5HJLRQDOH� SUHSRVWD� DOOD� VRUYHJOLDQ]D�HSLGHPLRORJLFD�HG�DO�PRQLWRUDJJLR�GHOO¶DSSURSULDWH]]D�GHO�WUDWWDPHQWR�FRQ�*+�,O� PRQLWRUDJJLR� GHOO¶DSSURSULDWH]]D� GHOO¶XVR� GHOO¶RUPRQH� VDUj� HIIHWWXDWR� GD� &RPPLVVLRQL� 5HJLRQDOL� FRQ� O¶LVWLWX]LRQH� GL� XQ�UHJLVWUR��DVVXPHQGR�FRPH�PRGHOOR�GL�ULIHULPHQWR�LO�UHJLVWUR�RSHUDQWH�QHOOD�5HJLRQH�3LHPRQWH�/H� $XWRULWj� 6DQLWDULH� SUHSRVWH� DOOH� DWWLYLWj� GL� FRQWUROOR� LQYLHUDQQR� L� GDWL� GHL� 5HJLVWUL� 5HJLRQDOL�� FRQ� FDGHQ]D� DQQXDOH��DOO¶,VWLWXWR� 6XSHULRUH� GL� 6DQLWj� FKH� VL� IDUj� FDULFR� GHOOD� VRUYHJOLDQ]D� HSLGHPLRORJLFD� QD]LRQDOH�� 3HU� LO� PRQLWRUDJJLR� GHOOD�SUHVFUL]LRQH�q�QHFHVVDULR�IDU�ULIHULPHQWR�DOOD�SUHYDOHQ]D�GHO�WUDWWDPHQWR�QHOOD�SRSROD]LRQH�FRPSUHVD�WUD���H����DQQL�G¶HWj��FKH�q�VWLPDELOH�� LQ� EDVH� DL� GDWL� GHOOD� OHWWHUDWXUD� VFLHQWLILFD� LQWHUQD]LRQDOH� GHJOL� XOWLPL� ��� DQQL�� LQ� ������� �WDVVR� GL� HVSRVL]LRQH� DO�WUDWWDPHQWR���9D��LQROWUH�� WHQXWR�FRQWR�FKH�OD�FRRUWH�GHL�VRJJHWWL�DIIHWWL�GDOOH�SULQFLSDOL�SDWRORJLH�SHU�FXL�q�LQGLFDWD�OD�WHUDSLD�FRQ�*+�q�VRVWDQ]LDOPHQWH�VWDELOH�QHO�WHPSR�H�GLVWULEXLWD�LQ�PRGR�RPRJHQHR�VXO�WHUULWRULR��
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6RJJHWWL� DGXOWL� FRQ�GHILFLW�GL�*+�SUHVHQWDQR�XQ�DEEDVVDPHQWR�GHOOD�TXDOLWj�GL� YLWD��XQD�ULGX]LRQH�GHOOD� IRU]D�PXVFRODUH��XQ�DXPHQWR� GHOO
DGLSH� YLVFHUDOH� FKH�� LQVLHPH� DG� XQ� DXPHQWR� GHO� FROHVWHUROR� FLUFRODQWH�� FRVWLWXLVFH� XQ� IDWWRUH� GL� ULVFKLR� SHU�FRPSOLFDQ]H�FDUGLRYDVFRODUL�,Q�SDUWLFRODUH��q�VWDWR�GLPRVWUDWR�XQ�FKLDUR�DXPHQWR�GHL�SURFHVVL�GL�DWHURVFOHURVL�FRQ�QHWWR�LQFUHPHQWR�GHOOD�PRUWDOLWj�GD�FDXVH�FDUGLRYDVFRODUL��,O�WUDWWDPHQWR�VRVWLWXWLYR�FRQ�*+�ELRVLQWHWLFR�YD�FRPXQTXH�ULVHUYDWR�VROR�DL�UDUL�FDVL�QHL�TXDOL�YL�VLD�XQ�VHYHUR�GHILFLW� GL� *+�� GLPRVWUDWR� GD� XQ� SLFFR� GL� ULVSRVWD� �� �� �J�/� GRSR� LSRJOLFHPLD� LQVXOLQLFD�� RSSXUH�� LQ� SUHVHQ]D� GL�FRQWURLQGLFD]LRQL�DO�WHVW�GHOO¶LSRJOLFHPLD��FDUGLRSDWLH��SDWRORJLD�GHO�61&��HWj�DYDQ]DWD���D�VHJXLWR�GL�XQ�SLFFR� LQDGHJXDWR�GL�*+�GRSR�VWLPROL�DOWHUQDWLYL�XWLOL]]DWL�FRQ�OLPLWL�GL�QRUPDOLWj�DSSURSULDWL�DOOD�ORUR�SRWHQ]D�,O�WHVW�FRQ�*+5+���DUJLQLQD�YLHQH�DG�RJJL�ULWHQXWR�O¶DOWHUQDWLYD�GL�SULPD�VFHOWD�H��GRSR�TXHVWR�VWLPROR��XQ�VHYHUR�GHILFLW�GL�*+�q�GLPRVWUDWR�GD�XQ�SLFFR�GHL�OLYHOOL�FLUFRODQWL�GL�*+������J�/��,O�ULJRURVR�ULVSHWWR�GL�WDOL�FULWHUL�HVFOXGH�OD�SRVVLELOLWj�GL�XQ�XVR�LPSURSULR�R�HFFHVVLYR�GHO�IDUPDFR�
%LEOLRJUDILD�GL�ULIHULPHQWR���$PHULFDQ�$VVRFLDWLRQ�RI�&OLQLFDO�(QGRFULQRORJLVW$$&(�FOLQLFDO�SUDFWLFH�JXLGHOLQHV�IRU�JURZWK�KRUPRQH�XVH�LQ�DGXOWV�DQG�FKLOGUHQ��(QGRFU�3UDFW�������������������%XFNDZD\�&.��HW�DO��7KH�,*)�,�JHQHUDWLRQ�WHVW�UHYLVLWHG��$�PDUNHU�RI�WKH�*+�VHQVLWLYLW\��-�&OLQ�(QGRFULQRO�0HWDE����������������������&RQVHQVXV�JXLGHOLQHV�IRU�WKH�GLDJQRVLV�DQG�WUHDWPHQW�RI�DGXOWV�ZLWK�JURZWK�KRUPRQH�GHILFLHQF\��VXPPDU\�VWDWHPHQW�RI�WKH�*URZWK�+RUPRQH�5HVHDUFK�6RFLHW\�:RUNVKRS�RQ�DGXOW�JURZWK�KRUPRQH�GHILFLHQF\��-�&OLQ�(QGRFULQRO�0HWDE ������������������&RQVHQVXV�JXLGHOLQHV� IRU� WKH�GLDJQRVLV�DQG� WUHDWPHQW�RI�JURZWK�KRUPRQH��*+��GHILFLHQF\� LQ�FKLOGKRRG�DQG�DGROHVFHQFH��6XPPDU\�VWDWHPHQW�RI�WKH�*+�UHVHDUFK�VRFLHW\��-�&OLQ�(QGRFULQRO�0HWDE ��������������������*XLGHOLQHV�IRU�WKH�XVH�RI�JURZWK�KRUPRQH�LQ�FKLOGUHQ�ZLWK�VKRUW�VWDWXUH��$�UHSRUW�E\�WKH�'UXJ�DQG�7KHUDSHXWLFV�&RPPLWWHH�RI�WKH�/DZVRQ�:LONLQV�3HGLDWULF�(QGRFULQH�6RFLHW\��-�3HGLDWU �������������������+RIIPDQ�'0��HW�DO��'LDJQRVLV�RI�*URZWK�KRUPRQH�GHILFLHQF\�LQ�DGXOWV��/DQFHW ��������������������/LVVHWW�&$�� HW� DO��+RZ�PDQ\� WHVWV� DUH� UHTXLUHG� WR�GLDJQRVH�JURZWK�KRUPRQH� �*+��GHILFLHQF\� LQ� DGXOWV��&OLQ�(QGRFULQRO�������������������� 3HQD�$OPD]DQ� 6�HW� DO��*URZWK� FKDUDFWHULVWLFV� RI� FRQJHQLWDOO\�*+�GHILFLHQW� LQIDQWV� IURP�ELUWK� WR� RQH� \HDU� RI� DJH��-�&OLQ�(QGRFULQRO�0HWDE����������������������6DJJHVH�*��HW�DO��'LDJQRVLV�DQG�WUHDWPHQW�RI�JURZWK�KRUPRQH�GHILFLHQF\�LQ�FKLOGUHQ�DQG�DGROHVFHQWV��WRZDUGV�D�FRQVHQVXV��7HQ� \HDUV� DIWHU� WKH� DYDLODELOLW\� RI� UHFRPELQDQW� KXPDQ�*URZWK�+RUPRQH�:RUNVKRS� KHOG� LQ�3LVD�� ,WDO\�� ������0DUFK� ������+RUP�5HV �������������������7DNDKDVKL��HW�DO��6KRUW�VWDWXUH�FDXVHG�E\�PXWDQW�JURZWK�KRUPRQH��1�(QJO�- 0HG ��������������������=DGLN�=��HW�DO��7KH�GHILQLWLRQ�RI�D�VSRQWDQHRXV�*URZWK�+RUPRQH��*+��SHDN��VWXGLHV�LQ�QRUPDOO\�JURZLQJ�DQG�*+�GHILFLHQW�FKLOGUHQ��-�&OLQ�(QGRFULQRO�0HWDE���������������
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*(127523,1� �0,1,48,&.����78%2),$/(�����8,�,1��� �������� 3+$50$&,$��$�%���6,5��0212'26(��
*(127523,1� �0,1,48,&.����78%2),$/(�����8,�,1��� �������� 3+$50$&,$��$�%���6,5��0212'26(��
*(127523,1� �.$%,9,$/����78%2),$/$���8�,��� �������� 3+$50$&,$��$�%���
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*(127523,1� �.$%,3(1����78%2),$/$����8,�� �������� 3+$50$&,$��$�%���
*(127523,1� �0,1,48,&.����78%2),$/(���8,�,1��� �������� 3+$50$&,$��$�%���6,5��0212'26(�
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+80$7523(�� &$578&&,$����8,����0*���� �������� (/,�/,//<�,7$/,$�6�3�$���
+80$7523(�� ��)/$&��/,2����8,�������0*���� �������� (/,�/,//<�,7$/,$�',/8(17(��� 6�3�$���125',7523,1��� �3(16(7����)/$&21(�/,2),/,==$72��� �������� 1292�125',6.�$�60*�����)/$&��62/9����3(16(7�����
125',7523,1��� ��)/$&21(�/,2),/,==$72������0*����� �������� 1292�125',6.�$�6)/$&��62/9����0/�
125',7523,1��� ��)/$&21(�/,2),/,==$72���0*����� �������� 1292�125',6.�$�6)/$&��62/9����0/�
125',7523,1��� 6,03/(;�62/8=,21(�,1,(77$%,/(��� �������� 1292�125',6.�$�6&$578&&,$���0*�����0/�3(5�3(11$�'26$75,&(�����
125',7523,1��� �3(16(7����)/$&21(�/,2),/,==$72��� �������� 1292�125',6.�$�60*��� ��)/$&21(�62/9(17(���3(16(7�������
6$,=(1�� �����0*�� ��)/$&21,�/,2),/,==$72����� �������� ,1'8675,$�),$/(�62/9(17(�� )$50$&(87,&$�6(5212�6�3�$�����
6$,=(1�� ��)/$&21&,12�32/9����0*����� �������� ,1'8675,$�&$578&&,$��62/9��,16(5,7,�,1�81� )$50$&(87,&$�',6326,7,92�3(5�/$� 6(5212�6�3�$�����5,&26758=,21(���
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL/D�VRPDWRVWDWLQD�H�L�VXRL�DQDORJKL��RFWUHRWLGH�H�ODQUHRWLGH��LQLELVFRQR�OD�VHFUH]LRQH�GHO�³JURZWK�KRUPRQH´��*+��QHO�����GHL�SD]LHQWL�DIIHWWL�GD�DFURPHJDOLD��QHL�TXDOL�SHUVLVWD�XQ�LQQDO]DPHQWR�GHO�*+�GRSR�WHUDSLDFKLUXUJLFD�R�UDGLRWHUDSLD�R�LQ�FXL�QRQ�VXVVLVWD� XQ¶LQGLFD]LRQH� FKLUXUJLFD�� 7DOH� D]LRQH� VL� FRQFUHWL]]D� LQ� XQ� PLJOLRUDPHQWR� GHOOD� VLQWRPDWRORJLD�� 1RQ� YL� VRQR� DO�PRPHQWR�GDWL�GD�VWXGL�UDQGRPL]]DWL�FKH�QH�FRQVLJOLQR�O
XWLOL]]R�LQ�SULPD�OLQHD�LQ�DOWHUQDWLYD�DLWUDWWDPHQWL�ORFRUHJLRQDOL�������4XHVWL� IDUPDFL�KDQQR�D]LRQH�LQLEHQWH�VXOOD�SURGX]LRQH�GL�PROWL�SHSWLGL�SURGRWWL�GD�WXPRUL�QHXURHQGRFULQL�H� ULVXOWDQR�TXLQGL�HIILFDFL� QHO� FRQWUROOR� GHOOH� VLQGURPL� DVVRFLDWH� D� TXHVWD� SDWRORJLD��,O� FRQWUROOR� GHL� VLQWRPL� VL� SXz� RWWHQHUH� QHO� ������� GHL�SD]LHQWL�FRQ�WXPRUH�FDUFLQRLGH�PHWDVWDWLFR�H�QHO��������GHJOL�DIIHWWL�GD�QHRSODVLH�QHXURHQGRFULQH�LQVXODUL�������/¶LQGLFD]LRQH�DO�WUDWWDPHQWR�GHL�WXPRUL�³QRQ�IXQ]LRQDQWL´�q�FRQWURYHUVD�H�GHYH�HVVHUH�OLPLWDWD�D�TXHL�FDVL�LQ�FXL�q�GLPRVWUDWD�OD�SUHVHQ]D�GL�UHFHWWRUL�SHU�OD�VRPDWRVWDWLQD��LQ�SDUWLFRODUH�FRQ�2FWUHRVFDQ��FKH��SXU�FRQ�OLPLWL�GL�VHQVLELOLWj��UDSSUHVHQWD�O¶XQLFR�WHVW�GLVSRQLELOH�SHU�ULOHYDUH�OD�SUHVHQ]D�³LQ�YLYR´�GL�XQD�VXIILFLHQWH�HVSUHVVLRQH�GL�UHFHWWRUL�SHU�LO�IDUPDFR�LQ�RJJHWWR�
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LSHUFDOFHPLD�����3HU�TXDQWR�ULJXDUGD�O
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� FDOFLWRQLQD /D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOD�VHJXHQWH�FRQGL]LRQH�� 0RUER�GL�3DJHW�
/D�SUHVFUL]LRQH�GHOOD�FDOFLWRQLQD�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�



127(�$,)$�����

��

&$/&2� �����8�,���0/�62/8=,21(�,1,(77$%,/(�� �������� /$%25$725,2���),$/(���0/� ,7$/,$12�%,2&+,0,&2�)$50$&(87,&2�/,6$3+$50$�6�3�$�
&$721,1����� ��),$/(���0/�����8,����� �������� 0$*,6�)$50$&(87,&,�6�3�$���
267(2&$/&,1�� ��),$/(�����8�,��� �������� 726,�)$50$&(87,&,�6�$�6���
267(2&$/&,1�� ��),$/(����8�,���� �������� 726,�)$50$&(87,&,�6�$�6���
267(29,6������ ��),$/(���0/�����8�,����� �������� 18292�&21625=,26$1,7$5,2�1$=,21$/(�6�5�/���
267(29,6������ ��),$/(���0/����8�,������ �������� 18292�&21625=,26$1,7$5,2�1$=,21$/(�6�5�/���
58/,&$/&,1��� ����8�,��62/8=,21(�,1,(77$%,/(���� �������� $/)$�%,27(&+�),$/(�� 6�5�/����
6$/02)$5�� ��),$/(�����8�,��� �������� /$�)$�5(��6�5�/���
7212&$/&,1��� ��),$/(�����8�,��� �������� $/)$�:$66(50$11�6�3�$���
7212&$/&,1��� ��),$/(����8�,���� �������� $/)$�:$66(50$11�6�3�$���



127(�$,)$�����

��

127$���

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�,�ELIRVIRQDWL�UDOOHQWDQR�OD�IRUPD]LRQH�H�OD�GLVVROX]LRQH�GHL�FULVWDOOL�GL�LGURVVLDSDWLWH�/
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)DUPDFL�DQWLXOFHUD�
$QWL�+��� FLPHWLGLQD� IDPRWLGLQD� QL]DWLGLQD� UDQLWLGLQD� UR[DWLGLQD�
,QLELWRUL�GL�SRPSD�� HVRPHSUD]ROR� ODQVRSUD]ROR� RPHSUD]ROR� SDQWRSUD]ROR� UDEHSUD]ROR

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DL�VHJXHQWL�SHULRGL�GL�WUDWWDPHQWR�HG�DOOH�VHJXHQWL�FRQGL]LRQL�
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,QGLFD]LRQL�� &DUFLQRPD� SURVWDWLFR�� O¶XVR� FOLQLFR� GL� TXHVWL� SULQFLSL� DWWLYL� q� VRSUDWWXWWR� FRQQHVVR� DOO¶LQLEL]LRQH� GHOOD� SURGX]LRQH� GHJOL�RUPRQL�JRQDGRWURSL������/D�OHXSUROLGH�LQ�XQR�VWXGLR�UDQGRPL]]DWR�KD�PRVWUDWR�JOL�VWHVVL�ULVXOWDWL�RWWHQXWL�FRQ�LO�GLHWLOVWLEHVWUROR��'(6�� LQ� SD]LHQWL� FRQ� PDODWWLD� PHWDVWDWLFD� ����� /D� JRVHUHOLQD� LQ� GLYHUVL�WULDO FOLQLFL� FRQWUROODWL� q� ULVXOWDWD� HIILFDFH� TXDQWR�O¶RUFKLHFWRPLD��������/D�VWHVVD�HYLGHQ]D� VL�KD�DQFKH�SHU� OD� WULSWRUHOLQD� ����� OD�EXVHUHOLQD�����H� OD� OHXSURUHOLQD����� ,Q�JHQHUH��QHOOD�PDODWWLD�DYDQ]DWD��HQWUR�L�SULPL���PHVL�GL�WUDWWDPHQWR��OH�ULVSRVWH�RELHWWLYH�VL�DJJLUDQR�LQWRUQR�DO������XQ�XOWHULRUH�����PRVWUD�XQD�VWDELOLWj�GL�PDODWWLD��PHQWUH�LO�UHVWDQWH�����SURJUHGLVFH������� &DUFLQRPD� PDPPDULR�� O¶XVR� FOLQLFR� GL� TXHVWL� SULQFLSL� DWWLYL� q� VRSUDWWXWWR� FRQQHVVR� DOO¶LQLEL]LRQH� GHOOD� SURGX]LRQH� GHJOL�RUPRQL�JRQDGRWURSL D�VHJXLWR�GHOO¶LQGX]LRQH�GHOOR� VWDWR�PHQRSDXVDOH� ���� �����4XHVWD� LQGLFD]LRQH�q�RYYLDPHQWH� OLPLWDWD�DOOH�GRQQH�LQ�SUHPHQRSDXVD�H�SHULPHQRSDXVD��FKH�QHO�FDVR�VLDQR�LVWHUHFWRPL]]DWH�DEELDQR�XQ�SURILOR�RUPRQDOH�FRQVHJXHQWH��LQ�FXL�O¶HVSUHVVLRQH�GHL�UHFHWWRUL�SHU�HVWURJHQL�H�R�SURJHVWHURQH�VLD�SRVLWLYD�R�VFRQRVFLXWD��������������,QIDWWL�� LQ�TXHVWH�FRQGL]LRQL�L�ULVXOWDWL�WHUDSHXWLFL�VRQR�SDUDJRQDELOL�R�VXSHULRUL�D�TXHOOL�GHOOD�RYDULHFWRPLD������� 3XEHUWj�SUHFRFH��LO�OLPLWH�LQIHULRUH�GL�HWj�SHU�O¶LQL]LR�GHOOD�SXEHUWj��DQFRUFKp�QRQ�VHPSOLFH�GD�GHILQLUH��SXz�HVVHUH�VWDELOLWR�D���DQQL�������DQQL��SHU�OH�IHPPLQH�H�D���DQQL���������DQQL��SHU�L�PDVFKL�������6ROR�OD�SXEHUWj�SUHFRFH�GL�RULJLQH�FHQWUDOH��SXEHUWj�SUHFRFH�YHUD�R�/+5+�GLSHQGHQWH��ULVSRQGH�DO�WUDWWDPHQWR�FRQ�DQDORJKL�VWDELOL�GHO�/+5+�QDWXUDOH������/¶XVR�GL�DQDORJKL�GHO�/+5+�q�VWDWR� UDFFRPDQGDWR�GD�XQ�FRPLWDWR�GL�DSSURYD]LRQH�GHOOD�)'$�������,�EHQHILFL�GHOOD�WHUDSLD�SHU�OD�SXEHUWj�SUHFRFH�LQFOXGRQR�XQD�FRPSOHWD�FHVVD]LRQH�GHO�FLFOR�PHVWUXDOH�QHOOH�UDJD]]H��O¶LQWHUUX]LRQH�R�XQ�QHWWR�UDOOHQWDPHQWR�GHOOD�PDWXUD]LRQH�GHL�FDUDWWHUL�VHVVXDOL� VHFRQGDUL�� LO� UHVWDXUDUVL�GL� FRPSRUWDPHQWL�DGHJXDWL� DOO¶HWj�DQDJUDILFD�� OD�SUHYHQ]LRQH�GHOOD�PDWXUD]LRQH�VFKHOHWULFD�SUHFRFH��TXHVW¶XOWLPR�HIIHWWR�SUHYLHQH�DQFKH�OD�ULGX]LRQH�GHOOD�VWDWXUD�LQ�HWj�DGXOWD����������� (QGRPHWULRVL��OD�WHUDSLD�FRQ�UHOLQH�GHOO¶HQGRPHWULRVL�q�GL�HOHYDWD�HIILFDFLD��6FRPSDLRQR�L�GRORUL��VL�KD�XQD�UDSLGD�LQYROX]LRQH�GHJOL�LPSLDQWL�QHOO¶HQGRPHWULR�HG�DXPHQWDQR�OH�SUREDELOLWj�GL�VXFFHVVR�GHO�WUDWWDPHQWR�GHOO¶LQIHUWLOLWj����������� 7UDWWDPHQWR� SUHFKLUXUJLFR�� LO� WUDWWDPHQWR� SHU� WUH� PHVL� FRQ� UHOLQH� GL� SD]LHQWL� PHWURUUDJLFKH�� LQ� SUHSDUD]LRQH� DG� LQWHUYHQWL�FKLUXUJLFL�VXOO¶XWHUR��SRUWD�DG�XQD�QHWWD�ULGX]LRQH�GHOOH�IRUPD]LRQL�ILEURLGL�XWHULQH�HG�DXPHQWD�LO�VXFFHVVR�GL�LQWHUYHQWL�GL�WLSR�FRQVHUYDWLYR�FKH�FRQVHQWRQR�GL�SUHVHUYDUH�OD�IHUWLOLWj�LQ�GRQQH�JLRYDQL������
%LEOLRJUDILD��� &RQQ�30��&URZOH\�:)��*RQDGRWURSLQ�UHOHDVLQJ KRUPRQH�DQG�LWV�DQDORJV��$QQ�5HY�0HG ������������������ 7KH� /HXSUROLGH� 6WXG\� *URXS�� /HXSUROLGH� YHUVXV� GLHWK\OVWLOEHVWURO� IRU� PHWDVWDWLF� SURVWDWH� FDQFHU��1� (QJO� -� 0HG������������������ 9RJHO]DQJ� 1-�� HW� DO�� *RVHUHOLQ� YHUVXV� RUFKLHFWRP\� LQ� WKH� WUHDWPHQW� RI� DGYDQFHG� SURVWDWH� FDQFHU�� ILQDO� UHVXOWV� RI� D�UDQGRPL]HG�WULDO��8URORJ\ ���������������� .DLVDUL�$9��HW�DO��&RPSDULVRQ�RI�/+5+�DQDORJXH��=RODGH[��ZLWK�RUFKLHFWRP\�LQ�SDWLHQWV�ZLWK�PHWDVWDWLF�SURVWDWH�FDQFHU��%U�-�8URO ���������������� 3DUPDU�+��HW�DO��2UFKLHFWRP\�YHUVXV�ORQJ�DFWLQJ�'7US�/+5+�LQ�DGYDQFHG�SURVWDWLF�FDQFHU��%U�-�8URO ���������������

$QDORJKL�5+��� EXVHUHOLQD� JRVHUHOLQD� OHXSURUHOLQD� WULSWRUHOLQD

/D�SUHVFUL]LRQH�D�FDULFR�GHO 661��VX�GLDJQRVL�H�SLDQR�WHUDSHXWLFR�GL�FHQWUL� VSHFLDOL]]DWL��8QLYHUVLWDUL�R�GHOOH� $]LHQGH� 6DQLWDULH�� LQGLYLGXDWL� GDOOH� 5HJLRQL� H� GDOOH� 3URYLQFH� DXWRQRPH� GL� 7UHQWR� H� %RO]DQR�� q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� FDUFLQRPD�GHOOD�SURVWDWD� EXVHUHOLQD��JRVHUHOLQD��OHXSURUHOLQD��WULSWRUHOLQD�� FDUFLQRPD�GHOOD�PDPPHOOD� JRVHUHOLQD��OHXSURUHOLQD��WULSWRUHOLQD�� HQGRPHWULRVL�� JRVHUHOLQD��OHXSURUHOLQD��WULSWRUHOLQD�� ILEURPL�XWHULQL�QRQ�RSHUDELOL� JRVHUHOLQD��OHXSURUHOLQD��WULSWRUHOLQD�� SXEHUWj�SUHFRFH� OHXSURUHOLQD��WULSWRUHOLQD�� WUDWWDPHQWR�SUHFKLUXUJLFR��x GXUDWD�GL���PHVL��SHU�JOL�LQWHUYHQWL�GL�PLRPHFWRPLD�H�LVWHUHFWRPLD�GHOOD�SD]LHQWH�PHWURUUDJLFD�x GXUDWD�GL���PHVH��SHU�JOL�LQWHUYHQWL�GL�DEOD]LRQH�HQGRPHWULDOH�H�GL�UHVH]LRQH�GL�VHWWL�HQGRXWHULQL�SHUYLD�LVWHURVFRSLFD� JRVHUHOLQD��OHXSURUHOLQD��WULSWRUHOLQD�

/D�SUHVFUL]LRQH�GHJOL�DQDORJKL�5+�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
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�� 6\OYHVWHU�5-��HW�DO��7KH�LPSRUWDQFH�RI�SURJQRVWLF� IDFWRUV�LQ�WKH�LQWHUSUHWDWLRQ�RI�WZR�(257&�PHWDVWDWLF�SURVWDWH�FDQFHU�WULDO��(XURSHDQ�RUJDQL]DWLRQ�IRU�5HVHDUFK�DQG�7UHDWPHQW�RI�&DQFHU��(257&��*HQLWR�8ULQDU\�7UDFW�&DQFHU�&RRSHUDWLYH�*URXS��(XU�8URO ����������������� .LHQOH�(��/XEEHQ�*��(IILFDF\�DQG�VDIHW\�RI�OHXSURUHOLQ�DFHWDWH�GHSRW�IRU�SURVWDWH�FDQFHU��7KH�*HPHQ�/HXSURUHOLQ�6WXG\�*URXS��8URO�,QW ���������6XSSO����6�������� 5REXVWHOOL� GHOOD� &XQD� )6�� 5REXVWHOOL� GHOOD� &XQD� *�� 2UPRQL� DQWLWXPRUDOL�� ,Q�� %RQDGRQQD� *�� 5REXVWHOOL� GHOOD� &XQD� *��0HGLFLQD�2QFRORJLFD�����HG���������������� 7D\ORU� &:�� HW� DO�� 0XOWLFHQWHU� UDQGRPL]HG� FOLQLFDO� WULDO RI� JRVHUHOLQ� YHUVXV� VXUJLFDO� RYDULHFWRP\� LQ SUHPHQRSDXVDO�SDWLHQWV�ZLWK�UHFHSWRU�SRVLWLYH�PHWDVWDWLF�EUHDVW�FDQFHU��DQ�LQWHUJURXS�VWXG\��-�&OLQ�2QFRO ����������������� -RQDW�:��/XWHLQL]LQJ�KRUPRQH�UHOHDVLQJ� KRUPRQH� DQDORJXHV�± WKH� UDWLRQDOH� IRU� DGMXYDQW� XVH� LQ� SUHPHQRSDXVDO�ZRPHQ�ZLWK�HDUO\�EUHDVW�FDQFHU��%U�-�&DQFHU ���������6XSSO����6������� +DUYH\�+$��HW� DO��0HGLFDO� FDVWUDWLRQ�SURGXFHG�E\� WKH�*Q5+� OHXSUROLGH� WR� WUHDW�PHWDVWDWLF�EUHDVW� FDQFHU��-�&OLQ�2QFRO������������������ 0DULQL�/��HW�DO��'LUHFW�DQWLSUROLIHUDWLYH�HIIHFW�RI�WULSWRUHOLQ�RQ�KXPDQ�EUHDVW�FDQFHU�FHOOV��$QWLFDQFHU�5HV ������������������ *DUFLD�*LUDOW�(��HW�DO��3KDVH�,,�WULDO RI�GHFDSHSW\O��'�753�����D�SRWHQW�OXWHLQL]LQJ�KRUPRQH�UHOHDVLQJ�KRUPRQH�DQDORJXH�LQ�XQWUHDWHG�DGYDQFHG�EUHDVW�FDQFHU��$P�-�&OLQ�2QFRO ����������������� *UXPEDFK�00��6W\QH�'0��3XEHUW\��RQWRJHQ\��QHXURHQGRFULQRORJ\��SK\VLRORJ\��DQG�GLVRUGHUV��,Q��:LOVRQ�-'�HW�DO�HGV��:LOOLDPV�WH[WERRN�RI�HQGRFULQRORJ\���WK�HG��:��%��6DXQGHUV�&RPSDQ\������������������ %RHSSOH�3$�� HW� DO��8VH�RI� D�SRWHQW�� ORQJ�DFWLQJ� DJRQLVW� RI� JRQDGRWURSLQUHOHDVLQJ� KRUPRQH� �*Q5+�� LQ� WKH� WUHDWPHQW� RI�SUHFRFLRXV�SXEHUW\��(QGRFU�5HY ���������������� %RHSSOH� 3$�� HW� DO�� ,PSDFW� RI� VH[� VWHURLGV� DQG� WKHLU� VXSSUHVVLRQ� RI� RQ� VNHOHWDO� JURZWK� PDWXUDWLRQ��$P� -� 3K\VLRO������������������� 0HOGUXP� '5�� HW� DO�� ³0HGLQD� RRSKRUHFWRP\´� XVLQJ� D� ORQJ�DFWLQJ� *Q5+� DJRQLVW� ± D� SRVVLEOH� QHZ� DSSURDFK� WR� WKH�WUHDWPHQW�RI�HQGRPHWULRVLV��-�&OLQ�(QGRFULQRO�0HWDE ������������������ &HGDU� 0,�� HW� DO�� 7UHDWPHQW� RI� HQGRPHWULRVLV� ZLWK� D� ORQJ�DFWLQJ� JRQDGRWURSLQ�UHOHDVLQJ� KRUPRQH� DJRQLVW� SOXV�PHGUR[\SURJHVWHURQH�DFHWDWH��2EVWHW�*\QHFRO ����������������� 0DKHX[�5��7UHDWPHQW�RI�XWHULQH�OHLRP\RPDWD��SDVW��SUHVHQW�DQG�IXWXUH��+RUP�5HV ���������������
63(&,$/,7¬ 0(',&,1$/,

35,1&,3,2�$77,92 %86(5(/,1$ /��$(��)$50$&2 &21)(=,21( $,& ',77$6835()$&7���� 6&���)/$&������0/��0*��� �������� $9(17,6�3+$50$�6�3�$���6835()$&7���� �1$6$/(����)/$&�����0*�'26(����� �������� $9(17,6�3+$50$�(52*$=,21,���(52*$725(����� 6�3�$���6835()$&7���� �����0*�,03,$172�$�5,/$6&,2� �������� $9(17,6�3+$50$�352/81*$72����6,5,1*$� 6�3�$���35(5,(03,7$��6835()$&7���� �'(327���0(6,��,03,$172�&21� �������� $9(17,6�3+$50$�6,5,1*$�35(5,(03,7$�� 6�3�$���
35,1&,3,2�$77,92 *26(5(/,1$ /��$(��)$50$&2 &21)(=,21( $,& ',77$=2/$'(;�� �����0*�,03,$172�$�5,/$6&,2� �������� $675$=(1(&$�352/81*$72�3(5�862� 6�3�$���62772&87$1(2����6,5,1*$�35(5,(03,7$��=2/$'(;�� �����0*�,03,$172�$�5,/$6&,2� �������� $675$=(1(&$�352/81*$72�3(5�862� 6�3�$���62772&87$1(2����6,5,1*$�35(5,(03,7$��

35,1&,3,2�$77,92 /(83525(/,1$ /��$(��)$50$&2 &21)(=,21( $,& ',77$(1$1721(�� �������0*��0/�32/9(5(�(�62/9(17(� �������� 7$.('$�,7$/,$�3(5�6263(16,21(�,1,(77$%,/(�$� )$50$&(87,&,�5,/$6&,2�352/81*$72�3(5�862� 6�3�$���,175$086&2/$5(�(�62772&87$1(2���)/$&���6,5,1*$�35(5�'$���0/



127(�$,)$�����

��

(1$1721(�� ������0*���0/�32/9(5(�(�62/9(17(� �������� 7$.('$�,7$/,$�3(5�6263(16,21(�,1,(77$%,/(�$� )$50$&(87,&,�5,/$6&,2�352/81*$72�3(5�862� 6�3�$���,175$086&2/$5(�(�62772&87$1(2���)/$&���6,5,1*$�35(5�'$���0/
35,1&,3,2�$77,92 75,3725(/,1$�
 /��$(��)$50$&2 &21)(=,21( $,& ',77$'(&$3(37</� �������0*���0/�32/9(5(�(�62/9(17( �������� ,36(1�6�3�$�3(5�6263(16,21(�,1,(77$%,/(�$�5,/$6&,2�352/81*$72����)/$&21&,12��32/9(5(�����),$/$�62/9(17(�����6,5,1*$��'(&$3(37</� ������0*���0/�32/9(5(�(�62/9(17(� �������� ,36(1�6�3�$�3(5�6263(16,21(�,1,(77$%,/(�$�5,/6&,2�352/81*$72����)/$&21(�32/9(5(�����),$/$�62/9(17(�����6,5,1*$��*21$3(37</�'(327�� ��6,5,1*$�35(5,(03,7$�',�32/9(5(� �������� )(55,1*�6�3�$������6,5,1*$�35(5,(03,7$�',���0/�',�62/9(17(�'$������0*��
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0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL*OL�RELHWWLYL�GHOOD�SUHVHQWH�QRWD�VRQR�����RWWHQHUH�LO�VXFFHVVR�WHUDSHXWLFR�LQ�FDVR�GL�LQIH]LRQL�JUDYL�LQ�DPELHQWL�H[WUD�RVSHGDOLHUL��LQ� SDUWLFRODUH� DQFKH� TXDQGR� VLD� LQ� FDXVD� XQ� DJHQWH� H]LRORJLFR� UHVLVWHQWH� DL� SL�� FRPXQL� DQWLELRWLFL� R� QHO� SD]LHQWH�LPPXQRFRPSURPHVVR�����OLPLWDUH�O¶LQGX]LRQH�GL�PHFFDQLVPL�GL�UHVLVWHQ]D�QHL�SDWRJHQL�SUHVHQWL�LQ�FRPXQLWj�'HYRQR�HVVHUH�FRQVLGHUDWL�GXH�LPSRUWDQWL�SXQWL����OH�LQIH]LRQL�H[WUD�RVSHGDOLHUH�VRQR�VXVFHWWLELOL�GL�XQ�WUDWWDPHQWR�HIILFDFH�FRQ�DJHQWL�D�VSHWWUR�SL��ULVWUHWWR�SHU�YLD�RUDOH��DG�HV��LQIH]LRQL�GL�RUHFFKLR��QDVR�H�JROD��VLQXVLWL��LQIH]LRQL�GHOOH�EDVVH�YLH�UHVSLUDWRULH��GHL�WHVVXWL�PROOL��GHOOH�YLH�XULQDULH����� QHO� WUDWWDPHQWR� GHOOH� LQIH]LRQL� JUDYL�� SHU� PDVVLPL]]DUH� O¶HIILFDFLD� GHOOD� WHUDSLD� DQWLELRWLFD�� GHYRQR� HVVHUH� DWWHQWDPHQWH�FRQVLGHUDWH� OH� FDUDWWHULVWLFKH� IDUPDFRFLQHWLFKH� GHOOH� PROHFROH� SUHVHQWL� QHOOD� QRWD�� XWLOL]]DQGR� SUHFLVDPHQWH�� VHFRQGR� OH�LQGLFD]LRQL� GHOOD� VFKHGD� WHFQLFD�� GRVL� H� QXPHUR� GL� VRPPLQLVWUD]LRQL� DGHJXDWH�� FRVu� GD� ULGXUUH� LO� ULVFKLR� GL� LQGX]LRQH� GL�UHVLVWHQ]H�EDWWHULFKH�
/D� VFHOWD� WHUDSHXWLFD� q� TXDVL� VHPSUH� VX� EDVH� HPSLULFD�� EDVDWD� VX XQD� GLDJQRVL� H]LRORJLFD� SUHVXQWLYD�� VX� OLQHH� JXLGD� ORFDOL��QD]LRQDOL�RG�LQWHUQD]LRQDOL��PD��RYH�SRVVLELOH��YD�ULFHUFDWD�OD�GLDJQRVL�PLFURELRORJLFD�FKH�FRQVHQWD�XQD�WHUDSLD�PLUDWD�&RQFHWWXDOPHQWH�SRVVLDPR�VXGGLYLGHUH�L�IDUPDFL�SUHVHQWL�QHOOD�QRWD LQ���JUXSSL��� &HIDORVSRULQH� GL� ,,� JHQHUD]LRQH� �FHIDPDQGROR�� FHIRQLFLG�� FHIWH]ROR�� FHIXURVVLPD�� H� FHIDPLFLQH� �FHIPHWD]ROR�� FHIRWHWDQ��FHIR[LWLQD���� 3HQLFLOOLQH�SURWHWWH��DPSLFLOOLQD���VXOEDFWDP����� &HIDORVSRULQH� GL� ,,,� �FHIRGL]LPD�� FHIRSHUD]RQH� FHIRWD[LPD�� FHIWD]LGLPD�� FHIWL]R[LPD�� FHIWULD[RQH��H� GL� ,9� JHQHUD]LRQH��FHIHSLPH���� 8UHLGRSHQLFLOOLQH��PH]ORFLOOLQD�H�SLSHUDFLOOLQD����� 8UHLGRSHQLFLOOLQH�H�FDUERVVLSHQLFLOOLQH�SURWHWWH��SLSHUDFLOOLQD±WD]REDFWDP�H�WLFDUFLFLOOLQD±DFLGR�FODYXODQLFR���� $PLQRJOLFRVLGL��DPLNDFLQD��JHQWDPLFLQD��QHWLOPLFLQD��WREUDPLFLQD��/H�SULPH�GXH�FODVVL�GL�IDUPDFL�SUHVHQWDQR�DQDORJLH�GL�VSHWWUR�DQWLEDWWHULFR�H�GL�DWWLYLWj�FOLQLFD�LQ�LQIH]LRQL��JUDYL��VRVWHQXWH�GDL�SL��FRPXQL�JHUPL�FRPXQLWDUL��PD�QRQ�GD�3VHXGRPRQDV�VSS��/H�XUHLGRSHQLFLOOLQH�H�OH�FHIDORVSRULQH�GL� ,,,�H� ,9�JHQHUD]LRQH�GLPRVWUDQR�DWWLYLWj�QHL� ULJXDUGL�GL�JUDP�QHJDWLYL�SURGXWWRUL�GL�EHWD�ODWWDPDVL�� $OFXQH� GL� TXHVWH� PROHFROH�� LGHQWLILFDELOL� FRQ� XQ� DVWHULVFR�� VRQR� HIILFDFL� QHL� FRQIURQWL� GL�3VHXGRPRQDV�

$QWLELRWLFL�LQLHWWDELOL�SHU�XVR�WHUULWRULDOH�
� FHIDPDQGROR� FHIRQLFLG� FHIWH]ROR� FHIXURVVLPD� FHIPHWD]ROR� FHIRWHWDQ� FHIR[LWLQD� FHIRGL]LPD� FHIRSHUD]RQH� FHIRWD[LPD� FHIWD]LGLPD
� FHIWL]R[LPD� FHIWULD[RQH� FHIHSLPH
� PH]ORFLOOLQD� SLSHUDFLOOLQD� DPSLFLOOLQD��VXOEDFWDP� SLSHUDFLOOLQD��WD]REDFWDP
� WLFDUFLOOLQD�DF��FODYXODQLFR

� DPLNDFLQD� JHQWDPLFLQD� QHWLOPLFLQD� WREUDPLFLQD

/D� SUHVFUL]LRQH� FDULFR� GHO� 661� GHJOL� DQWLELRWLFL� LQLHWWDELOL� SHU� O¶XVR� FRPXQLWDULR�� q� OLPLWDWD� DOOH�VHJXHQWL�FRQGL]LRQL�
� WUDWWDPHQWR�LQLHWWLYR�GL� LQIH]LRQL�JUDYL�GHOOH�YLH� UHVSLUDWRULH��GHOOH�YLH�XULQDULH��GHL� WHVVXWL�PROOL��LQWUD�DGGRPLQDOL��RVWHWULFR�JLQHFRORJLFKH��RVVHH�H�DUWLFRODUL�� WUDWWDPHQWR�LQLHWWLYR�GHOOH�LQIH]LRQL�FDXVDWH�GD�PLFURUJDQLVPL�UHVLVWHQWL�DL�SL��FRPXQL�DQWLELRWLFL��SDUWLFRODUPHQWH�QHL�SD]LHQWL�LPPXQRFRPSURPHVVL�
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&/$67,',1��� ���*�32/9(5(�(�62/9(17(�3(5� �������� /$�)$502&+,0,&$�62/8=,21(�,1,(77$%,/(�3(5�862� ,7$/,$1$�6�5�/����,175$086&2/$5(�����)/$&21&,12�����),$/$��62/9(17(������0/�
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)21,&,'�� ���*�32/9(5(�(�62/9(17(�3(5� �������� /$�)$�5(��6�5�/���62/8=,21(�,1,(77$%,/(�3(5�862�,175$086&2/$5(����)/$&21&,12�32/9(5(�����),$/$�62/9(17(�����0/
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,3$&()���� ,0�,9���)/$&����*�����),$/$���0/����� �������� ,17(51$7,21$/�3+$50$&(87,&$/6�$662&,$7('�6�5�/����
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3,3(5$&,//,1$�� ���*�32/9(5(�(�62/9(17(�3(5� �������� 3/,9$�3+$50$�62/8=,21(�,1,(77$%,/(���� 6�3�$���)/$&21&,12�32/9(5(���*�����),$/$�62/9(17(���0/��
3,3(5$&,//,1$�� ���*�32/9(5(�(�62/9(17(�3(5� �������� '2520�6�5�/���62/8=,21(�,1,(77$%,/(����)/$&21&,12�32/9(5(���*�����),$/$�62/9(17(���0/��
3,3(5$&,//,1$�� ���*�32/9(5(�(�62/9(17(�3(5� �������� '2520�6�5�/���62/8=,21(�,1,(77$%,/(����)/$&21&,12�32/9(5(���*�����),$/$�62/9(17(���0/��
3,3(5$&,//,1$� ���*���0/��32/9(5(�(�62/9(17(�3(5 �������� (*�6�3�$������62/8=,21(�,1,(77$%,/(����)/$&21&,12�����),$/$�62/9(17(��0/������
3,3(5$&,//,1$�62',&$� ���*�32/9(5(�(�62/9(17(�3(5� �������� .���62/8=,21(�,1,(77$%,/(�3(5�862� 3+$50$&(87,&$/,175$086&2/$5(����)/$&21(����� 6�6�5�/����),$/$�
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1$92%$1��� ���0*���0/�62/8=,21(�,1,(77$%,/(� �������� 129$57,6�)$50$�3(5�862�62772&87$1(2����),$/$�� 6�3�$���
1$92%$1��� ���0*���0/�62/8=,21(�,1,(77$%,/(� �������� 129$57,6�)$50$�3(5�862�62772&87$1(2����),$/(�� 6�3�$���
1$92%$1��� ���0*���0/�62/8=,21(�3(5� �������� 129$57,6�)$50$�,1)86,21(�(�3(5�862�25$/(���),$/$ 6�3�$���
1$92%$1��� ���0*�0/�62/8=,21(�,1,(77$%,/(� �������� 129$57,6�)$50$�3(5�862�62772&87$1(2����),$/(��� 6�3�$�����6,5,1*+(������
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63(&,$/,7¬ 0(',&,1$/,
35,1&,3,2�$77,92 /$77,72/2�
 $��$'��)$50$&2 &21)(=,21( $,& ',77$
32572/$&�(36����� ��)/$&��*5$18/$72�����*� �������� 129$57,6�&21680(5�+($/7+�6�3�$�����
32572/$&�(36����� )/$&21(�6&,52332�����0/�� �������� 129$57,6�&21680(5�+($/7+�6�3�$�����35,1&,3,2�$77,92 /$778/26,2
 $��$'��)$50$&2 &21)(=,21( $,& ',77$
%,2/$&�(36�� ���%867,1(����*� �������� $=��&+,0��5,81��$1*(/,1,�)5$1&(6&2�$&5$)�63$�
',$�&2/21�(36�� ��)/$&��6&,52332�����0/� �������� 9(&&+,�	�&�3,$0�6�$�3�$���
(3$/$7�(36� ���%867,1(�*5$18/$72����*���� �������� 2)),&,1$�)$50$&(87,&$�),25(17,1$�6�5�/���
(3$/)(1�(36�� ���*�*5$18/$72�3(5�62/8=,21(� �������� =$0%21�,7$/,$�25$/(����%867,1(��� 6�5�/����
(3$/)(1�(36�� ��)/$&��6&,52332 ����0/� �������� =$0%21�,7$/,$�6�5�/����
/$(92/$&�(36��� ��)/$&��6&,52332�����0/� �������� 52&+(�6�3�$���
/$(92/$&�(36��� ���%867,1(����*5� �������� 52&+(�6�3�$���
/$778/$&�(36������ 6&,52332�����0/� �������� 62)$5�6�3�$����
/$778/$&�(36������ ���%867,1(����*5� �������� 62)$5�6�3�$����
/$778/26,2�� ���%867,1(�0212'26(����*� �������� $%&�)$50$&(87,&,�6�3�$���
/$778/26,2�� �����6&,52332�)/$&21(�����0/��� �������� $%&�)$50$&(87,&,�6�3�$���
/,6�(36�� ���%867,1(����*� �������� /$%25$725,2�,7$/,$12�%,2&+,0,&2�)$50$&(87,&2�/,6$3+$50$�6�3�$�
1250$6(�(36����� �������6&,52332����)/$&21(�'$����� �������� /��02/7(1,�(�&��'(,0/������ )�//,�$/,77,�62&,(7$
�',�(6(5&,=,2�6�3�$����
2602/$&�(36����� ���*�*5$18/$72�����%867,1(�� �������� 6$12),�6<17+(/$%2�6�3�$����
2602/$&�(36����� �����*����0/�6&,52332��)/$&21(� �������� 6$12),�6<17+(/$���0/� %2�6�3�$����

/DVVDWLYL�RVPRWLFL� ODWWLWROR� ODWWXORVLR
/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOD�VHJXHQWH�FRQGL]LRQH�SDWRORJLFD�
� HQFHIDORSDWLD�SRUWR�VLVWHPLFD�LQ�FRUVR�GL�FLUURVL�HSDWLFD�

/D�SUHVFUL]LRQH�GHL�ODVVDWLYL�RVPRWLFL�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�
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)DUPDFL�SHU�OD�6FOHURVL�0XOWLSOD� JODWLUDPHU�DFHWDWR� LQWHUIHURQL�E��D�H�E��E�ULFRPELQDQWL

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661��VX�GLDJQRVL�H�SLDQR�WHUDSHXWLFR�GHL�FHQWUL�VSHFLDOL]]DWL��8QLYHUVLWDUL�R�GHOOH�$]LHQGH�6DQLWDULH��LQGLYLGXDWL�GDOOH�5HJLRQL�H�GDOOH�3URYLQFH�DXWRQRPH�GL�7UHQWR�H�%RO]DQR��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� SHU� L� SD]LHQWL� FRQ� 6FOHURVL�0XOWLSOD� UHFLGLYDQWH�UHPLWWHQWH� H� SXQWHJJLR� GL� LQYDOLGLWj� GD� �� D� ����DOO¶('66�GL�.XUW]NH��.XUW]NH�([SDQGHG�'LVDELOLW\�6WDWXV�6FDOH��JODWLUDPHU�DFHWDWR��LQWHUIHURQH�E��D�ULFRPELQDQWH�LQWHUIHURQH�E��E�ULFRPELQDQWH�
� SHU�L�SD]LHQWL�FRQ�6FOHURVL�0XOWLSOD�VHFRQGDULDPHQWH�SURJUHVVLYD�H�SXQWHJJLR�GL�LQYDOLGLWj�GD���D����� DOO¶('66� GL� .XUW]NH� H� DOPHQR� �� ULFDGXWH� R� �� SXQWR� GL� LQFUHPHQWR� DOO¶('66� QHL� �� DQQL�SUHFHGHQWL�LQWHUIHURQH�E��E�ULFRPELQDQWH�

/¶RSSRUWXQLWj�GL�PRQLWRUDUH�OD�SUHVFUL]LRQH�H�OD�GLVSHQVD]LRQH��VHPSUH�ULVHUYDWD�DL�FHQWUL�DXWRUL]]DWL���DWWUDYHUVR�VFKHGH�DG�KRF RSSRUWXQDPHQWH�DGDWWDWH�SHU�IRUPD�FOLQLFD�GL�VFOHURVL�PXOWLSOD�H�SHU� WLSR�GL�IDUPDFR��VDUj�YDOXWDWD�D�OLYHOOR�GHOOH�VLQJROH�5HJLRQL�
63(&,$/,7¬0(',&,1$/,

35,1&,3,2�$77,92 */$7,5$0(5 /��$;��)$50$&2 &21)(=,21( $,& ',77$
&23$;21(�� ���)/$&21,�',�32/9(5(�'$����0*��� �������� 7(9$����),$/(�',�62/9(17(��� 3+$50$&(87,&$/6�/,0,7('��
35,1&,3,2�$77,92 ,17(5)(521(�%(7$��$ /��$%��)$50$&2 &21)(=,21( $,& ',77$
$921(;��� ����0&*����0,/,21,�8,��32/9(5(�(� �������� %,2*(1�)5$1&(�62/9(17(�3(5�62/8=,21(� 6�$���,1,(77$%,/(����)/$&21,�&21�',6326,7,92�%,26(7�����6,5,1*+(�35(5,(03,7(�862�,175$086&2/$5(��
$921(;��� ���0&*�����0/����0,/,21,�8,�� �������� %,2*(1�)5$1&(�62/8=,21(�,1,(77$%,/(���6,5,1*+(� 6�$���35(5,(03,7(�,1�9(752�����0/�����$*+,�3(5�,1,(=,21(�862�,175$086&2/$5(��
5(%,)�� ���0&*�����08,������0/�62/8=,21(� �������� 6(5212�(8523(�,1,(77$%,/(����6,5,1*+(� /,0,7('�35(5,(03,7(�'$���0/��862�62772&87$1(2���
5(%,)�� ���0&*����08,������0/�62/8=,21(� �������� 6(5212�(8523(�,1,(77$%,/(����6,5,1*+(� /,0,7('�35(5,(03,7(�'$���0/�862�62772&87$1(2���
35,1&,3,2�$77,92 ,17(5)(521(�%(7$��% /��$%��)$50$&2 &21)(=,21( $,& ',77$
%(7$)(521�� �����0*�0/�32/9(5(�(�62/9(17(� �������� 6&+(5,1*�$�*���3(5�62/8=,21(�,1,(77$%,/(����)/$&21&,1,�9(752������6,5,1*+(�9(752�862�6&�
%(7$)(521�� ���)/$&21&,1,������0*������ �������� 6&+(5,1*�$�*���)/$&21&,1,���0/��
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)$16�QRQ�VHOHWWLYL�� DFHFORIHQDF� DFHWDPHWDFLQD� DFLGR�PHIHQDPLFR� DFLGR�WLDSURIHQLFR� DPWROPHWLQD� FLQQR[LFDP� GH[LEXSURIHQH� GLFORIHQDF� GLFORIHQDF���PLVRSURVWROR� IHQWLD]DF� IOXUELSURIHQH� IXUSURIHQH� LEXSURIHQH� LQGRPHWDFLQD� NHWRSURIHQH� ORUQR[LFDP� PHOR[LFDP� QDEXPHWRQH� QDSURVVHQH� QLPHVXOLGH� R[DSUR]LQD� SLUR[LFDP� SURJOXPHWDFLQD� VXOLQGDF� WHQR[LFDP
&2;,%�� FHOHFR[LE� HWRULFR[LE� YDOGHFR[LE

/D� SUHVFUL]LRQH� GHL� )$16 QRQ� VHOHWWLYL� D� FDULFR� GHO� 661� q� OLPLWDWD� DOOH� VHJXHQWL� FRQGL]LRQL�SDWRORJLFKH�
� DUWURSDWLH�VX�EDVH�FRQQHWWLYLWLFD�� RVWHRDUWURVL�LQ�IDVH�DOJLFD�R�LQILDPPDWRULD�� GRORUH�QHRSODVWLFR��� DWWDFFR�DFXWR�GL�JRWWD�

/D�SUHVFUL]LRQH�GHL�&2;,% �)$16 LQLELWRUL�VHOHWWLYL�GHOOD�FLFOR�RVVLJHQDVL����D�FDULFR�GHO�661�qOLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� WUDWWDPHQWR� GHL� VLQWRPL� DOJLFL� H� LQILDPPDWRUL� LQ� SD]LHQWL� DIIHWWL� GD� RVWHRDUWURVL� R� DUWULWH�UHXPDWRLGH� DG� DOWR� ULVFKLR� SHU� FRPSOLFDQ]H� JUDYL� GHO� WUDWWR JDVWURLQWHVWLQDOH� VXSHULRUH��HPRUUDJLH�� SHUIRUD]LRQL�� RVWUX]LRQH� SLORULFD�� RYH� WUDWWDWL� FURQLFDPHQWH� FRQ� )$16� QRQ�VHOHWWLYL��YHGL�DQFKH�QRWD����

/¶DVVRFLD]LRQH�GHL�&2;,%�FRQ�JOL� LQLELWRUL� GL� SRPSD�R� FRQ�PLVRSURVWROR�QRQ� q� ULPERUVDWR� GDO�661��YHGL�DQFKH�QRWD����

0RWLYD]LRQL H�FULWHUL�DSSOLFDWLYL)$16,Q� GRVL� VLQJROH�� L� )$16� KDQQR� DWWLYLWj� DQDOJHVLFD� SDUDJRQDELOH� D� TXHOOD� GHO� SDUDFHWDPROR�� ,Q� GRVL� DGHJXDWH� H� SHU�VRPPLQLVWUD]LRQL� ULSHWXWH� KDQQR� HIIHWWR� DQDOJHVLFR� SURWUDWWR� H� DWWLYLWj� DQWLQILDPPDWRULD�� SURSULHWj� FKH� OL� UHQGRQR�SDUWLFRODUPHQWH�HIILFDFL�SHU�LO�GRORUH�FRQWLQXR�DVVRFLDWR�D�IORJRVL��,�)$16�VRQR�JUDYDWL�GD�XQD�LQFLGHQ]D�GL�HIIHWWL�JDVWURLQWHVWLQDOL�VIDYRUHYROL��XOFHUD�SHSWLFD�H�VXH�FRPSOLFDQ]H��HPRUUDJLH���,O�ULVFKLR�GL�RVSHGDOL]]D]LRQH�SHU�XQD�FRPSOLFDQ]D�JUDYH�H�SRWHQ]LDOPHQWH�IDWDOH�q�VWLPDWR�IUD�O¶��H�LO���SHU�DQQR������4XHVWD�LQFLGHQ]D�DXPHQWD�QHL�VRJJHWWL�D�ULVFKLR��FRPH�VSHFLILFDWR�QHOOD�QRWD����3HU�TXHVWR�PRWLYR�XQR�GHL�)$16�LQ�QRWD�DVVRFLD�FRPH�JDVWURSURWHWWRUH�LO�PLVRSURVWROR�H��SHUWDQWR��YD�ULVHUYDWR�DL�SD]LHQWL�D�ULVFKLR��,�)$16�SRVVRQR�LQROWUH�ULGXUUH�O¶HIILFDFLD�GHJOL�DQWLSHUWHQVLYL�H�GHL�GLXUHWLFL��H��LQ�VRJJHWWL�SUHGLVSRVWL�H�LQ�DVVRFLD]LRQH�FRQ�DOWUL�IDUPDFL�QHIUROHVLYL��GHWHUPLQDUH�R�DJJUDYDUH�LQVXIILFLHQ]D�UHQDOH�
&2;,%����'XH�VRQR�JOL�VWXGL�FOLQLFL�IRQGDPHQWDOL�FKH�KDQQR�HVDPLQDWR�FRPSDUDWLYDPHQWH�HIILFDFLD�H�WROOHUDELOLWj�GHL�GXH�&2;,%�RJJL�GLVSRQLELOL�� OR�VWXGLR�&/$66� �����FKH�KD�FRPSDUDWR�LO�FHOHFR[LE�FRQ�LEXSURIHQ�H�GLFORIHQDF�� H� OR�VWXGLR�9,*25������FKH�KD�FRPSDUDWR� URIHFR[LE� FRQ�QDSURVVHQH��$PEHGXH� L�&2;,%�� VHFRQGR� LO� SDUHUH� GHL� ULFHUFDWRUL�� KDQQR� GLPRVWUDWR� XQD� HIILFDFLD�DQDORJD� H� XQD� PLQRUH� WRVVLFLWj� JDVWURLQWHVWLQDOH� ULVSHWWR� DL� )$16� QRQ� VHOHWWLYL� SUHVFHOWL�� 3XUWURSSR� HQWUDPEL� JOL� VWXGL�SUHVHQWDQR�SUREOHPL�GL�LQWHUSUHWD]LRQH�FKH�PHWWRQR�LQ�GLVFXVVLRQH�TXHVWD�FRQFOXVLRQH��/R�VWXGLR�&/$66�q�VWDWR�FULWLFDWR�SHU�LO�PRGR�FRQ�LO�TXDOH�q�VWDWR�FRQGRWWR�HG�KD�DQDOL]]DWR�L�GDWL��1RQ�VROR��PD�O¶RELHWWLYR�GHOOR�VWXGLR��FKH�HUD�TXHOOR�GL�GLPRVWUDUH�SHU� LO� FHOHFR[LE� XQD� PLQRUH� JDVWUROHVLYLWj� ULVSHWWR� DL� )$16� WUDGL]LRQDOL�� q� GL� IDWWR� IDOOLWR�� HVVHQGR� O¶LQFLGHQ]D� GL� XOFHUH�FRPSOLFDWH��O¶HQG�SRLQW SULQFLSDOH�GHOOR�VWXGLR��DQDORJD�SHU�L�GXH�WUDWWDPHQWL��1HOOR�VWXGLR�9,*25��LQYHFH��SXU�GLPRVWUDQGR�LO�URIHFR[LE� XQD�PLQRUH� LQFLGHQ]D� GL� HIIHWWL� LQGHVLGHUDWL� JDVWUR� GXRGHQDOL� �O¶HQG�SRLQW SULPDULR� FRPELQDWR�HUD� FRVWLWXLWR� GDOOD�LQFLGHQ]D� FRPSOHVVLYD� GL� XOFHUH� FRPSOLFDWH� H� XOFHUH� VLQWRPDWLFKH�� ULVSHWWR� DO� QDSURVVHQH�� VL� ULVFRQWUDYD� XQ� LQDVSHWWDWR�PD�VLJQLILFDWLYR� DXPHQWR� GL� HYHQWL� WURPERWLFL� FDUGLRYDVFRODUL� JUDYL� QHL� SD]LHQWL� WUDWWDWL� FRQ� URIHFR[LE�� ,� ULVXOWDWL� GHJOL� VWXGL�
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&/$66�H�9,*25�KDQQR�VWLPRODWR�O¶HVHFX]LRQH�GL�QXPHURVL�DOWUL�VWXGL�YROWL�D�FKLDULUH�LO�UDSSRUWR�EHQHILFLR�ULVFKLR�GHL�&2;,%��,Q� SDUWLFRODUH� VX� GXH� DVSHWWL� IRQGDPHQWDOL�� OD� UHDOH� PLQRUH� JDVWUROHVLYLWj� H� OD� SRVVLELOH� PDJJLRUH� WRVVLFLWj� FDUGLRYDVFRODUH�ULVSHWWR�DL�)$16�WUDGL]LRQDOL�/D�VHOHWWLYLWj�SHU�OD�&2;����LQIDWWL��SRWUHEEH�HVVHUH�XQ¶DUPD�D�GRSSLR�WDJOLR��3RWUHEEH�GD�XQ�ODWR�JDUDQWLUH�XQD�ULGX]LRQH�GHO�ULVFKLR�GL�WRVVLFLWj�JDVWURLQWHVWLQDOH��PD�GL�FRQYHUVR�HVVHUH�DQFKH�UHVSRQVDELOH�GL�XQ�LQFUHPHQWR�GHOOD�IUHTXHQ]D�GL�IHQRPHQL�WURPERHPEROLFL� H�R� GHOOD� PRUWDOLWj� WRWDOH�� YLVWD� OD� SL�� DOWD� SUHYDOHQ]D� GHJOL� HYHQWL� FDUGLRYDVFRODUL� ULVSHWWR� D� TXHOOL�JDVWURLQWHVWLQDOL�JUDYL�����3HU�TXDQWR�DWWLHQH�OD�GLPRVWUD]LRQH�GL�XQD�PLQRUH�JDVWUROHVLYLWj�GD�SDUWH�GHL�&2;���LQLELWRUL�VHOHWWLYL��YDQQR�FRQVLGHUDWL�GXH�VWXGL�UHFHQWL�,O�SULPR�����q�XQD�UHYLVLRQH�VLVWHPDWLFD�GL���VWXGL�FOLQLFL��GXUDWD�!����VHWWLPDQH��FKH�KDQQR�SDUDJRQDWR�LO�FHOHFR[LE�FRQ�L�)$16�QRQ� VHOHWWLYL�� ,�SD]LHQWL� WUDWWDWL� FRQ�FHOHFR[LE�KDQQR�PRVWUDWR�XQD�PLQRUH� LQFLGHQ]D�GL� LQWHUUX]LRQL� GHO� WUDWWDPHQWR�GRYXWH�D�VLQWRPL� JDVWURLQWHVWLQDOL� ULVSHWWR� D� TXHOOL� WUDWWDWL� FRQ� )$16� WUDGL]LRQDOL� ������YV ������ PD� WDOH� YDQWDJJLR� QRQ� YHQLYD�FRQIHUPDWR� VH� VL� FRQVLGHUDYDQR� WXWWH� OH� FDXVH� GL� LQWHUUX]LRQH� GHO� WUDWWDPHQWR�� $QFRUD�� L� SD]LHQWL� WUDWWDWL� FRQ� FHOHFR[LE�SUHVHQWDYDQR�XQD�PLQRUH�LQFLGHQ]D�GL�XOFHUH�JDVWUR�GXRGHQDOL�ULOHYDWH�URXWLQDULDPHQWH�DOO¶HQGRVFRSLD�HVHJXLWD�DOOD�ILQH�GHOOH����VHWWLPDQH�GL�WUDWWDPHQWR��'HWWD�LQFLGHQ]D�ULVXOWDYD�HVVHUH�GHO������GHL�SD]LHQWL�WUDWWDWL�FRQ�FHOHFR[LE��GHO�������QHL�SD]LHQWL�WUDWWDWL� FRQ� FHOHFR[LE��� DVSLULQD� GHO� ������QHL� SD]LHQWL� WUDWWDWL� FRQ�)$16� WUDGL]LRQDOL� H� GHO� ������QHL� SD]LHQWL� WUDWWDWL� FRQ�)$16�WUDGL]LRQDOL�SL��DVSLULQD��/¶LQFLGHQ]D�GHOOH�JUDYL�FRPSOLFDQ]H��HPRUUDJLD��SHUIRUD]LRQH��RVWUX]LRQH��HUD��LQYHFH��DQDORJD�WUD�L�SD]LHQWL� WUDWWDWL�FRQ�FHOHFR[LE��������H�TXHOOL�FKH�XWLOL]]DYDQR�LEXSURIHQ�R�GLFORIHQDF��������GLPRVWUDQGR�FRVu�FRPH�OD�VFHOWD�GHOO¶HQG�SRLQW WHUDSHXWLFR�VLD�IRQGDPHQWDOH�SHU�YDOXWDUH�FRUUHWWDPHQWH�FRPSDUDWLYDPHQWH�TXHVWL�IDUPDFL�,O�VHFRQGR�����q�XQR�VWXGLR�RVVHUYD]LRQDOH�VXOOH�HPRUUDJLH�JDVWURLQWHVWLQDOL�RFFRUVH�LQ�ROWUH��������SD]LHQWL�DQ]LDQL�WUDWWDWL�FRQ�)$16� QRQ� VHOHWWLYL� R� VHOHWWLYL� H� �������� FRQWUROOL�� 5LVSHWWR� DL� FRQWUROOL� QRQ� XWLOL]]DWRUL� GL� )$16�� OR� VWXGLR� GLPRVWUD� XQ�DXPHQWDWR�ULVFKLR�GL�HPRUUDJLH�JDVWULQWHVWLQDOL�QHL�SD]LHQWL�WUDWWDWL�FRQ�)$16�QRQ�VHOHWWLYL��55�������GLFORIHQDF���PLVRSURVWROR��55������H�URIHFR[LE��55������PD�QRQ�FRQ�FHOHFR[LE��55�����,�ULVXOWDWL�GL�TXHVWL�GXH�VWXGL�VHPEUDQR�FRQIHUPDUH�LO�GDWR�FKH�L�&2;���LQLELWRUL�VHOHWWLYL�SUHVHQWDQR�XQD�PLQRUH�JDVWUROHVLYLWj�ULVSHWWR� DL� )$16� WUDGL]LRQDOL�� PD� DQFKH� FKH� WDOH� PLJOLRUH� WROOHUDELOLWj� q� GLPRVWUDWD� VROR� TXDQGR� VL� FRQVLGHUDQR�HQG�SRLQWFRPELQDWL��XOFHUH�HQGRVFRSLFKH�H�VLQWRPDWLFKH���0DQFDQR�GDWL�FHUWL�VX�XQD�PLQRUH�LQFLGHQ]D�GL�XOFHUH�FRPSOLFDWH��HPRUUDJLD��SHUIRUD]LRQH��RVWUX]LRQH���LO�SDUDPHWUR�GL�YDOXWD]LRQH�SL��ULOHYDQWH��,QROWUH��QRQ�q�FKLDUR�VH�TXHVWD�PLJOLRUH�WROOHUDELOLWj�SRVVD�HVVHUH�PDQWHQXWD�QHL�SD]LHQWL�LQ�WUDWWDPHQWR�FRQ�$6$��HYHQLHQ]D�QHFHVVDULD�H�IUHTXHQWH�QHOOD�IDVFLD�GL�SD]LHQWL�DL�TXDOL�YLHQH�SUHVFULWWR�XQ�)$16��4XHOOR�FKH�q�FHUWR�q�FKH�OD�VHOHWWLYLWj�SHU�OD�&2;���QRQ�q�XQD�JDUDQ]LD�GL�XQD�PLQRUH�JDVWUROHVLYLWj��,Q�XQR� VWXGLR� UHFHQWH� VX� SD]LHQWL� FKH� DYHYDQR� SUHVHQWDWR� XQ� VDQJXLQDPHQWR� JDVWULFR� GD� )$16� OD� ULFRUUHQ]D� GL� XQ� HSLVRGLR�HPRUUDJLFR�VL�q�YHULILFDWD�QHO������GL�SD]LHQWL�WUDWWDWL�FRQ�FHOHFR[LE�H�QHO������GL�TXHOOL�WUDWWDWL�FRQ�GLFORIHQDF���RPHSUD]ROR��XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�QRQ�VLJQLILFDWLYD�����3HU�TXDQWR�DWWLHQH�DO�SRVVLELOH�ULVFKLR�GL�XQ�LQFUHPHQWR�GL�HYHQWL�WURPERWLFL�YDVFRODUL�QHL�SD]LHQWL�LQ�WUDWWDPHQWR�FRQ�&2;,%��LQ�SDUWLFRODUH�FRQ�LO�URIHFR[LE��L�GDWL�GLVSRQLELOL�VRQR�DQFRUD�LQFRPSOHWL�H�FRQWURYHUVL��������/¶LQFUHPHQWR�GHJOL�HYHQWL�DYYHUVL FDUGLRYDVFRODUL�ULVFRQWUDWL�QHOOR�VWXGLR�9,*25�SXz�HVVHUH�FDVXDOH�R�DWWULEXLELOH�DG�XQ�HIIHWWR�FDUGLR�SURWHWWLYR� GHO� QDSURVVHQH� R� DG� XQ� HIIHWWR� SURWURPERWLFR� YHUR� H� SURSULR� GHO� URIHFR[LE�� 4XHVW¶XOWLPR� PHFFDQLVPR�SRWUHEEH�ULVXOWDUH�SODXVLELOH��LQ�TXDQWR�L�&2;���LQLELWRUL�VHOHWWLYL�DJLVFRQR�LQLEHQGR�OD�VLQWHVL�GHOOH�SURVWDFLFOLQH�QHOOD�SDUHWH�YDVFRODUH�PD�QRQ�TXHOOD�GHO WURPERVVDQR�D�OLYHOOR�SLDVWULQLFR��FDXVDQGR�FRVu�XQR�VOLWWDPHQWR�GHOOD�ELODQFLD�HPRVWDWLFD�YHUVR�XQR�VWDWR�SURWURPERWLFR�9D�LQILQH�WHQXWR�SUHVHQWH�FRPH�L�&2;,%�SRVVDQR�LQFUHPHQWDUH�OD�SUHVVLRQH�DUWHULRVD�VLVWHPLFD�H�TXLQGL�DXPHQWDUH�QHO�OXQJR�WHUPLQH�LO�ULVFKLR�FDUGLRYDVFRODUH�1RQ�YL� VRQR�GLIIHUHQ]H� VRVWDQ]LDOL�QHO� SURILOR� GL� VLFXUH]]D� WUD�)$16�QRQ�VHOHWWLYL� H�&2;��� LQLELWRUL� VHOHWWLYL� LQ�PHULWR� DOOD�SRWHQ]LDOH�QHIURWRVVLFLWj�H�DJOL�DOWUL�HYHQWL�DYYHUVL��$�IURQWH�GL�TXHVWH�DQFRUD�QXPHURVH�LQFHUWH]]H��LO�SURILOR�GHOOD�VLFXUH]]D�D�OXQJR�WHUPLQH�GHL�&2;���LQLELWRUL�VHOHWWLYL�DSSDUH�DQFRUD�SRFR�FKLDUR��5LVXOWD�SUXGHQWH�SHUFLz�ULVHUYDUQH�O¶LPSLHJR�DO�WUDWWDPHQWR�GL�SD]LHQWL�FKH�VRQR�DG�³DOWR�ULVFKLR´�SHU�HIIHWWL�DYYHUVL�JUDYL�JDVWURLQWHVWLQDOL�H�FKH�QRQ�VRQR�D�ULVFKLR�FDUGLRYDVFRODUH�HOHYDWR��4XHVWR�LQ�DWWHVD�FKH�VWXGL�GL�JUDQGL�GLPHQVLRQL�UDQGRPL]]DWL�GL�FRQIURQWR�WUD�L�YDUL�IDUPDFL��DYHQWL�FRPH�HQG�SRLQW WHUDSHXWLFL�VLJQLILFDWLYL�O¶LQFLGHQ]D�GHOOH�XOFHUH�FRPSOLFDWH�H�GHJOL�HYHQWL�WURPERWLFL�JUDYL�FDUGLRYDVFRODUL�SRVVDQR�FKLDULUH�LO�UHDOH�UDSSRUWR�ULVFKLR�EHQHILFLR�GL�TXHVWL�IDUPDFL��FKH�ULPDQH�D�WXWW¶RJJL�DQFRUD�LQFHUWR������,O����VHWWHPEUH����� OD�0HUFN�6KDUS�	�'RKPH�KD�ULWLUDWR�GDO�FRPPHUFLR�LQ�WXWWR�LO�PRQGR�LO�URIHFR[LE��7DOH�GHFLVLRQH�q�VWDWD�DVVXQWD� D� VHJXLWR� GHOO¶LQWHUUX]LRQH� SUHPDWXUD� GL� XQR� VWXGLR� FOLQLFR� UDQGRPL]]DWR� VXOO¶HIILFDFLD� GD� SDUWH� GHO� URIHFR[LE� QHOOD�SUHYHQ]LRQH� GHOOH� SRSLOSRVL� EHQLJQH� GHO� FRORQ� �VWXGLR� $33529H��� /R� VWXGLR� q� VWDWR� LQWHUURWWR� D� VHJXLWR� GHO� ULVFRQWUR�� QHL�SD]LHQWL� WUDWWDWL� FRQ� URIHFR[LE�� GL� XQ� DXPHQWR� GHOO¶LQFLGHQ]D� �SHU� XQ� IDWWRUH� GL� ����� GL� JUDYL� HIIHWWL� LQGHVLGHUDWL� GL� QDWXUD�WURPERHPEROLFD��LFWXV�H�,0$��ULVSHWWR�DL�SD]LHQWL�WUDWWDWL�FRQ�SODFHER��$OOD�OXFH�GL�TXDQWR�VRSUD�HVSRVWR�DSSDUH�FKLDUR�FRPH�L�GXEEL�DYDQ]DWL�VXO�SURILOR�GL�VLFXUH]]D�FDUGLRYDVFRODUH�GHO�URIHFR[LE��H�GHJOL�DOWUL�&2;,%��DSSDLDQR�WXWWDOWUR�FKH�LQIRQGDWL�H�ULFKLHGDQR�XQ�ULHVDPH�FRPSOHVVLYR�GHO�UDSSRUWR�EHQHILFLR�ULVFKLR�GL�WXWWL�L�&2;,%��5LPDQH�DQFRUD�DSHUWD�OD�TXHVWLRQH�VH�LO�ULVFKLR�GL�FRPSOLFDQ]H�FDUGLRYDVFRODUL�VLD�XQ�HIIHWWR�GL�FODVVH�FRUUHODWR�DO�PHFFDQLVPR�G¶D]LRQH�GL�TXHVWD�FDWHJRULD�GL�IDUPDFL���
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)DUPDFL�SHU�O¶LQIHUWLOLWj�IHPPLQLOH�H�PDVFKLOH�� IROOLWURSULQD�D GD�'1$�ULFRPELQDQWH� IROOLWURSULQD�E GD�'1$�ULFRPELQDQWH� PHQRWURSLQD� XURIROOLWURSLQD

/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661�� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR� GL� FHQWUL� VSHFLDOL]]DWL��8QLYHUVLWDUL� R� GHOOH� $]LHQGH� 6DQLWDULH�� LQGLYLGXDWL� GDOOH� 5HJLRQL� H� GDOOH� 3URYLQFH� $XWRQRPH� GL�7UHQWR�H�%RO]DQR��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� WUDWWDPHQWR�GHOO¶LQIHUWLOLWj�IHPPLQLOH�� LQ�GRQQH�GL� HWj�QRQ�VXSHULRUH�DL���� DQQL�H�R�FRQ�YDORUL�GL�)6+��DO����JLRUQR�GHO� FLFOR��QRQ�VXSHULRUL�D����P8,�PO�� DG�XQ�GRVDJJLR�PDVVLPR�GL�������XQLWj�GL�)6+�SHU�VLQJROD�SUHVFUL]LRQH��VLQJROR�FLFOR��� DG�XQ�PDVVLPR�FRPSOHVVLYR�GL��������8,�SD]LHQWH�
� WUDWWDPHQWR�GHOO¶LQIHUWLOLWj�PDVFKLOH�� DG�XQ�GRVDJJLR�PDVVLPR�SHU�VLQJROD�SUHVFUL]LRQH�GL�����8,�GL�)6+���YROWH�DOOD�VHWWLPDQD�SHU���PHVL�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�/
LQIHUWLOLWj� GL� FRSSLD� q� XQ� SUREOHPD� GL� YDVWH� SURSRU]LRQL� FKH� FRLQYROJH� DQFKH� LQ� ,WDOLD� GHFLQH� GL� PLJOLDOLD� GL� SHUVRQH��/
2UJDQL]]D]LRQH� 0RQGLDOH� GHOOD� 6DQLWj� VWLPD� LQWRUQR�DO� ������� OH� FRSSLH� FRQ� SUREOHPL� GL� IHUWLOLWj� QHO� SDHVL� LQGXVWULDOL�DYDQ]DWL��/
LQIHUWLOLWj�GL�FRSSLD�q� OHJDWD��QHO�����FLUFD�GHL�FDVL�� DO� IDWWRUH� IHPPLQLOH��QHO�����DO� IDWWRUH�PDVFKLOH��QHO�����GHL�FDVL�VL�ULOHYDQR�SUREOHPL�LQ�DPEHGXH�L�SDUWQHU�H�QHO����GHL�FDVL�O
LQIHUWLOLWj�ULPDQH�VFRQRVFLXWD��LQIHUWLOLWj�LQVSLHJDWD���/H�DOWHUD]LRQL�GHL� IHQRPHQL� ILVLRORJLFL� GHOO¶RYXOD]LRQH� UDSSUHVHQWDQR� XQ¶LPSRUWDQWH� FDXVD� GL� LQIHUWLOLWj GL� FRSSLD� �������� GHL� FDVL���/¶LQGLYLGXD]LRQH�GHOO¶RYXOD]LRQH�LQ�TXHVWH�GRQQH�q�ILQDOL]]DWD�DG�LQGXUUH�OR�VYLOXSSR�IROOLFRODUH�H�OD�FRQVHJXHQWH�RYXOD]LRQH�,O� WUDWWDPHQWR�GHOO¶LQIHUWLOLWj�IHPPLQLOH�FRQ�JRQDGRWURSLQH�q�SHUWDQWR�FRQVLJOLDWR�QHOOH�GLYHUVH�FRQGL]LRQL�SDWRORJLFKH�GL�FLFOL�DQRYXODUL�� /¶LQGLFD]LRQH� DOO¶XVR� GHOOH� JRQRGDWURSLQH�VL� q� QRWHYROPHQWH� DPSOLDWD� QHJOL� XOWLPL� GHFHQQL�� LQ� TXDQWR�� ROWUH� D�VLWXD]LRQL� SDWRORJLFKH� GL� LQIHUWLOLWj�� OH� JRQDGRWURSLQH� YHQJRQR� XWLOL]]DWH� DQFKH� LQ� GRQQH� QRUPR�RYXODQWL� VRWWRSRVWH� DG�LSHUVWLPROD]LRQL� RYDULFKH� FRQWUROODWH� QHFHVVDULH� DO� ULSULVWLQR� GHOOD�IHUWLOLWj� PHGLDQWH� WHFQLFKH� GL� SURFUHD]LRQH� PHGLFDOPHQWH�DVVLVWLWD��),9(7��,&6�7DOH�WUDWWDPHQWR��VH�HIIHWWXDWR�FRQ�GRVL�GL�JRQDGRWURSLQH�LPSURSULH�HG�HOHYDWH��SXz�HVVHUH�UHVSRQVDELOH�D�� GHOOD� FRVLGGHWWD� VLQGURPH� GD� LSHUVWLPROD]LRQH� RYDULFD�� FRQ� SDVVDJJLR GL� OLTXLGR� QHOOR� VSD]LR� SHULWRQHDOH� H� FRQVHJXHQWL�LSRYROHPLD��ROLJXULD��HPRFRQFHQWUD]LRQH��DVFLWH�PDVVLYD��HYHQWXDOPHQWH�HPRSHULWRQHR��VKRFN�DQFKH�DG�HVLWR�OHWDOH��E�� GL� HYHQWL� WURPERHPEROLFL� LQ� FRQFRPLWDQ]D� R� LQGLSHQGHQWL� GDOOD� VXGGHWWD� VLQGURPH� D� FDULFR� GL� RUJDQL� FULWLFL� �FHUYHOOR��SROPRQH�H�GHOOH�HVWUHPLWj��F�� GL� FRPSOLFD]LRQL� SROPRQDUL� �DWHOHWWDVLD�� GLVSQHD�� WDFKLSQHD�� VLQGURPH� GHOOD� LQVXIILFLHQ]D� UHVSLUDWRULD� DFXWD��� ROWUH� D� FLVWL�RYDULFKH��WRUVLRQH�GHJOL�DQQHVVL��IRUWL�FDOGDQH��UHD]LRQL�IHEEULOL��QDXVHD��FUDPSL�DGGRPLQDOL��PHWHRULVPR��JUDYLGDQ]H�HFWRSLFKH�H�PXOWLSOH�1HL� FDVL� GL� LSHUVWLPROD]LRQH�RYDULFD� VRQR� LQILQH� FRQWURLQGLFDWL L� UDSSRUWL� VHVVXDOL�� SHU� LO� ULVFKLR�GL� LQVRUJHQ]D�GL� JUDYLGDQ]H�SOXULPH�/H�JRQDGRWURSLQH�IROOLFRORVWLPRODQWL�DWWXDOPHQWHLQ�XVR�VL�SRVVRQR�ULFRQGXUUH�D�GXH�JUDQGL�JUXSSL��� JRQDGRWURSLQH�GL�RULJLQH�HVWUDWWLYD�XULQDULD��� JRQDGRWURSLQH� ULFRPELQDQWL� SURGRWWH� PHGLDQWH� WUDQVIH]LRQH� GHOOD� OLQHD� FHOOXODUH� RYDULFD� GL� FULFHWR� FLQHVH� FRQ� SODVPLGL�FRQWHQHQWL�OH�GXH�VXE�XQLWj�JHQLFKH�FKH�FRGLILFDQR�SHU�O¶)6+�
*OL�VWXGL�GL�FRQIURQWR�WUD�)6+�ULFRPELQDQWH�HG�XULQDULR�VRQR�VWDWL�RJJHWWR�GL�FRQVLVWHQWL�PHWDQDOLVL�QRQFKp�GL�QXPHURVL�VWXGL�IDUPDFR�HFRQRPLFL�� WXWWDYLD�� OH� FRQFOXVLRQL� LQ� WHUPLQL� GL� HYLGHQ]H� FHUWH� GL� PDJJLRUH� HIILFDFLD� VRQR� DWWXDOPHQWH� DQFRUD�FRQWUDVWDQWL�
/¶LQIHUWLOLWj� PDVFKLOH KD� GLYHUVH� FDXVH�� VSHVVR� GLIILFLOPHQWH� GLDJQRVWLFDELOL� H� VROWDQWR� LQ� DOFXQL FDVL� GL� DOWHUD]LRQH� GHOOD�VSHUPDWRJHQHVL �LSRJRQDGLVPR� LSR� R� QRUPR�JRQDGRWURSR�� HVLVWH� XQ� UD]LRQDOH� SHU� XQ� LQWHUYHQWR� WHUDSHXWLFR HIILFDFH� FRQ�JRQDGRWURSLQH�1HOO¶XRPR�� OD� VRPPLQLVWUD]LRQH� GL� JRQDGRWURSLQH� SURYRFD� JLQHFRPDVWLD�� GRORUH� DO� VHQR�� PDVWLWH�� QDXVHD�� DQRUPDOLWj� GHOOH�IUD]LRQL�OLSRSURWHLFKH��DXPHQWR�QHO�VDQJXH�GHJOL�HQ]LPL�HSDWLFL��HULWURFLWRVL�
%LEOLRJUDILD�GL�ULIHULPHQWR�� .H\H�:5�-U��HW�DO��,Q��,QIHUWLOLWj�9DOXWD]LRQH�H�WUDWWDPHQWR��9HUGXFL�HGLWRUH��������������� 0DQWRYDQL�,*�HW�DO��3KDUPDFR�HFRQRPLF�DVSHFWV�RI�LQ�YLWUR�IHUWLOL]DWLRQ�LQ�,WDO\��+XPDQ�5HSURGXFWLRQ ��������������
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�� $+)6�'UXJ�LQIRUPDWLRQ��$PHULFDQ�6RFLHW\�RI�+HDOWK�6\VWHP�3KDUPDFLVWV �������������� )DFWV�DQG�FRPSDULVRQV��6W��/RXLV��:DOWHU�.OXZHU���������������� /HLERZLW]�'��+RIIPDQ�-��)HUWLOLW\�GUXJ�WKHUDSLHV��SDVW��SUHVHQW��DQG�IXWXUH��-�2EVWHW�*\QHFRO�1HRQDWDO�1XUV ����������������� 'H�3ODFLGR�*��HW�DO��5HFRPELQDQW�IROOLFOH�VWLPXODWLQJ�KRUPRQH�LV�HIIHFWLYH�LQ�SRRU�UHVSRQGHUV�WR�KLJKO\�SXULILHG�IROOLFOH�VWLPXODWLQJ�KRUPRQH��+XPDQ�UHSURGXFWLRQ������������������ 9DQ�:HO\�0��HW�DO��+XPDQ�PHQRSDXVDO�JRQDGRWURSLQ�YHUVXV�UHFRPELQDQW�IROOLFOH�VWLPXODWLRQ�KRUPRQH�IRU�RYDULDQ�VWLPXODWLRQ�LQ�DVVLVWHG�UHSURGXFWLYH�F\FOHV��&RFKUDQH�5HYLHZ���,Q�7KH�&RFKUDQH�/LEUDU\��,VVXH����2[IRUG� 8SGDWH�6RWZDUH��������� )LOLFRUL�0��HW�DO��&RPSDULVRQ�RI�FRQWUROOHG�RYDULDQ�VWLPXODWLRQ�ZLWK�KXPDQ�PHQRSDXVDO�JRQDGRWURSLQ�RU�UHFRPELQDQW�IROOLFOH�VWLPXODWLQJ KRUPRQH��)HUWLOLW\�DQG�6WHULOLW\ ��������������
63(&,$/,7¬ 0(',&,1$/,

35,1&,3,2�$77,92 )2//,7523,1$�$/)$�'$�'1$�5,&20%,1$17( 
 *��*$��
)$50$&2 &21)(=,21( $,& ',77$
*21$/�)� �����,8�����0/�����0&*������0/�� �������� 6(5212�(8523(�32/9(5(�(�62/9(17(�3(5� /,0,7('�62/8=,21(�,1,(77$%,/(���)/$&21&,12�32/9(5(���6,5,1*$�35(5,(03��62/9(17(���0/����6,5,1*+(�862�6&
*21$/�)� ���,8�32/9(5(�(�62/9(17(�3(5� �������� 6(5212�(8523(�62/8=,21(�,1,(77$%,/(���),$/(� /,0,7('�32/9(5(���),$/(�62/9(17(���0/�862�62772&87$1(2�
*21$/�)� ����,8�32/9(5(�(�62/9(17(�3(5� �������� 6(5212�(8523(�62/8=,21(�,1,(77$%,/(����),$/(� /,0,7('�32/9(5(����),$/(�62/9(17(���0/�862�62772&87$1(2�
*21$/�)� ���,8�32/9(5(�(�62/9(17(�3(5� �������� 6(5212�(8523(�62/8=,21(�,1,(77$%,/(����),$/(� /,0,7('�32/9(5(����),$/(�62/9(17(���0/�862�62772&87$1(2�
35,1&,3,2�$77,92 )2//,7523,1$�%(7$�
 *��*$��)$50$&2 &21)(=,21( $,& ',77$
385(*21�� ����,8�����0/�62/8=,21(�,1,(77$%,/( �������� 1�9��25*$121����)/$&21&,12�862�,0�6&�����
385(*21�� ����,8�����0/�62/8=,21(�,1,(77$%,/( �������� 1�9��25*$121����� )/$&21&,1,�862�,0�6&����
385(*21�� ����,8�����0/�62/8=,21(�,1,(77$%,/( �������� 1�9��25*$121���� )/$&21&,1,�862�,0�6&����
385(*21�� ���,8�����0/�62/8=,21(�,1,(77$%,/(� �������� 1�9��25*$121����)/$&21&,12�862�,0�6&�
385(*21�� ���,8�����0/�62/8=,21(�,1,(77$%,/(� �������� 1�9��25*$121�����)/$&21&,1,�862�,0�6&�����
35,1&,3,2�$77,92 0(127523,1$�
 *��*$��)$50$&2 &21)(=,21( $,& ',77$
0(12*21�� ����8�,��)6+������8�,��/+32/9(5(�(� �������� )(55,1*�6�3�$��62/9(17(�3(5�62/8=,21(�,1,(77$%,/(����),$/(�32/9(5(������),$/(�62/9(17(���0/��
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35,1&,3,2�$77,92 852)2//,7523,1$�
 *��*$��)$50$&2 &21)(=,21( $,& ',77$
)267,021�� ����8,�32/9(5(�(�62/9(17(�3(5� �������� ,%6$�62/8=,21(�,1,(77$%,/(�����)/$&21,� )$50$&(87,&,������),$/(�62/9(17(�� ,7$/,$�6�5�/����
)267,021�� ����8,�32/9(5(�(�62/9(17(�3(5� �������� ,%6$�62/8=,21(�,1,(77$%,/(����)/$&21(� )$50$&(87,&,�����),$/$�� ,7$/,$�6�5�/����
0(752',1�+3� �����,0�6&���),$/$�/,2)����8,�����),$/$� �������� ,1'8675,$�62/9�� )$50$&(87,&$�6(5212�6�3�$�����
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)DUPDFL�SHU�OD�GLVIXQ]LRQH�HUHWWLOH�� DOSURVWDGLO

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DL�SD]LHQWL�FRQ�� OHVLRQL�SHUPDQHQWL�GHO�PLGROOR�VSLQDOH�H�FRPSURPLVVLRQH�GHOOD�IXQ]LRQH�HUHWWLOH�/D� ULPERUVDELOLWj� q� OLPLWDWD� DG� DOSURVWDGLO� LQ� TXDQWR� HIILFDFH� QHOOD� SDWRORJLD� LQGLFDWD�� SHU�PHFFDQLVPR�GL�D]LRQH�H�PRGDOLWj�GL�VRPPLQLVWUD]LRQH�
0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL3XU�QHO�PDVVLPR�ULVSHWWR�GHOOH�QRUPH�VXOOD�ULVHUYDWH]]D�GHL�GDWL�SHUVRQDOL�GHL�SURSUL�DVVLVWLWL��LO�PHGLFR�SUHVFULWWRUH�GHYH�HVVHUH�VHPSUH�LQ�JUDGR�GL�GRFXPHQWDUH�DL�VHUYL]L�GHOOH�$6/�FKH�QH�IDFHVVHUR�ULFKLHVWD�FKH�OH�SUHVFUL]LRQL�GHO�IDUPDFR�VRQR�LQGLUL]]DWH�D�VRJJHWWL�FRQ�OHVLRQL�SHUPDQHQWL�GHO�PLGROOR�VSLQDOH�FRQ�FRPSURPLVVLRQH�GHOOD�IXQ]LRQH�HUHWWLOH�/D�ULPERUVDELOLWj�q�OLPLWDWD�DG�DOSURVWDGLO��LQ�TXDQWR�HIILFDFH�QHOOD�SDWRORJLD�LQGLFDWD�SHU�PHFFDQLVPR�GL�D]LRQH�H�PRGDOLWj�GL�VRPPLQLVWUD]LRQH�

63(&,$/,7¬ 0(',&,1$/,
35,1&,3,2�$77,92 $/35267$',/�
 *��%(��)$50$&2 &21)(=,21( $,& ',77$
&$9(5-(&7���� ����0&*�0/�32/9(5(�(�62/9(17(� �������� 3+$50$&,$�,7$/,$�3(5�62/8=,21(�,1,(77$%,/(����� 6�3�$���)/$&21(�32/9(5(�����6,5,1*$�35(5,(03,7$�'$���0/����
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127$���
6DOL�GL�IHUUR�� IHUULFR�JOXFRQDWR� IHUURPDOWRVR� IHUURVR�JOXFRQDWR�

/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661�� LQ� VLWXD]LRQL� GL� FDUHQ]D� GRFXPHQWDWD�� q� OLPLWDWD� DOOH� VHJXHQWL�FDWHJRULH�GL�SD]LHQWL�
� EDPELQL�GL�HWj�����DD�� GRQQH LQ�JUDYLGDQ]D�� DQ]LDQL �!���DQQL��

/D�SUHVFUL]LRQH�GHL�VDOL�GL�IHUUR�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�

35,1&,3,2�$77,92 )(55,&2�*/8&21$72 %��$%)$50$&2 &21)(=,21( $,& ',77$
)(55,7,1�27,�� �������0*�����0/�6&,52332���� �������� ,67,7872�)/$&21(�'$�����0/���0,685,12� %,2/2*,&2�'26$725(���� &+(0,27(5$3,&2�6�3�$���
35,1&,3,2�$77,92 )(5520$/7262 %��$%��)$50$&2 &21)(=,21( $,& ',77$
,175$)(5��� *2&&(����0/� �������� *(<021$7�63$��

35,1&,3,2�$77,92 )(55262�*/8&21$72 
 %��$$��
)$50$&2 &21)(=,21( $,& ',77$
$8;2)(5�� ����0*�&2035(66(�())(59(6&(17,� �������� 0$*,6����&2035(66(�� )$50$&(87,&,�6�3�$���
%,2)(5$/�� ����0*�&2035(66(�())(59(6&(17,� �������� %,2352*5(66����&2035(66(�� 3+$50$�6�3�$��
%,2*/8)(5����� ����0*�&2035(66(�())(59(6&(17,� �������� (852�3+$50$����&2035(66(�� 6�5�/����
%/,=(5���� ����0*�&2035(66(�())(59(6&(17,� �������� ,�%,5�1��,67,7872����&2035(66(�� %,27(5$3,&2�1$=,21$/(�6�5�/���
%/867$5.� ����0*�&2035(66(�())(59(6&(17,� �������� ,67,7872����&2035(66(�� %,2&+,0,&2�1$=,21$/(�6$9,2�65/�
&520� ����0*�&2035(66(�())(59(6&(17,� �������� 6(/9,����&2035(66(�� /$%25$725,2�%,27(5$3,&2�6�3�$���
&520$721)(552� ����0*�&2035(66(�())(59(6&(17,� �������� $�0(1$5,1,����&2035(66(�())(59(6&(17,����� ,1'8675,(�)$50$&(87,&+(�5,81,7(�6�5�/�����
())(*<1����� ����0*�&2035(66(�())(59(6&(17,� �������� ()),.�,7$/,$�6�3�$����&2035(66(��
(02;,521�� ����0*�&2035(66(�())(59(6&(17,� �������� )$50$&(87,&,����&2035(66(�'$�����0*��� &$%(5�6�3�$���
(5,*/2%,1�� ����0*�&2035(66(�())(59(6&(17,� �������� 0$;�)$50$�65/������&2035(66(�
(5,7523,Ô� ����0*�&2035(66(�())(59(6&(17,� �������� )$50$�812�6�5�/����
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)(5,*�� ����0*�&2035(66(�())(59(6&(17,� �������� /$%25$725,2����&2035(66(�� )$50$&(87,&2�&�7��6�5�/����
)(552�&203/(;� ����0* &2035(66(�())(59(6&(17,� �������� 3+$50$)$5�6�5�/�����&2035(66(��
)(552�&203/(;� ����0*�*5$18/$72� �������� 3+$50$)$5�6�5�/��())(59(6&(17(�����%867,1(���
)(552�*/8&21$72�� �����0*�&2035(66(�())(59(6&(17, �������� (*�6�3�$���������&35���)(552�*/8&21$72� ����0*�&2035(66(�())(59(6&(17,� �������� (852'(50�5�'�&��(852'(50����� ���&2035(66(�� 6�3�$���
)(552*<1�� ����0*�&2035(66(�())(59(6&(17,� �������� 62�6(�3+$50����&2035(66(�� 6�5�/��62&,(7$
�',�6(59,=,2�3(5�/
,1'8675,$�)$50$&(87,&$�('$)),1,��
)/(;,)(5��� ����0*�&2035(66(�())(59(6&(17,� �������� 38/,7=(5����&2035(66(�� ,7$/,$1$�6�5�/����
*/2526�� ����0*�*5$18/$72� �������� 1(:�5(6($5&+�())(59(6&(17(�����%867,1(��� 6�5�/����
*/8&2)(552� �����0*�&2035(66(� �������� /$%25$725,�())(59(6&(17,�����&2035(66(� *8,'277,�6�3�$����())(59(6&(17,�����
*/8&21$72�)(55262�� ����0*�&2035(66(�())(59(6&(17,� �������� $%&����&2035(66(�� )$50$&(87,&,�6�3�$���
/26)(5521� ����0*�&2035(66(�())(59(6&(17,� �������� 62&,(7$����&2035(66(�())(59(6&(17,����� 352'277,�$17,%,27,&,�63$��
0(*$)(5 ����0*�&2035(66(�())(59(6&(17,� �������� 38/,7=(5����&2035(66(�� ,7$/,$1$�6�5�/����
0212)(552�� ����0*�&2035(66(�())(59(6&(17,� �������� ,67,7872����&2035(66(�� *$1$66,1,�6�3�$��', 5,&(5&+(�%,2&+,0,&+(�
352172)(552�� ����0*�&2035(66(�())(59(6&(17,� �������� $�0�6�$��6�5�/�����&2035(66(��
6,'(59,0������ ����0*�*5$18/$72� �������� 0(&)$50$�6�5�/��())(59(6&(17(�����%867,1(���
6867(0,$/ �����0*�&2035(66(� �������� ,67,7872�())(59(6&(17,�����&2035(66(� )$50$&2%,2/2*,&())(59(6&(17,����� 2�0$/(6&,�6�3�$����
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&ROOLUL�DQWL�JODXFRPD�� DSUDFORQLGLQD� EULPRQLGLQD� EULQ]RODPLGH� GRU]RODPLGH� ODWDQRSURVW� WUDYRSURVW� ELPDWRSURVW
� GRU]RODPLGH���WLPROROR� ODWDQRSURVW���WLPROROR

/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661�� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR� GL� VWUXWWXUH� VSHFLDOLVWLFKH� GHOOH�$]LHQGH�6DQLWDULH��q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
LQ�PRQRWHUDSLD��� QHO� WUDWWDPHQWR� GHO� JODXFRPD� LQ� SD]LHQWL� SHU� L� TXDOL� L� E�EORFFDQWL� VRQR� LQHIILFDFL� R�FRQWURLQGLFDWL�
LQ�DVVRFLD]LRQH�� QHL�SD]LHQWL�SHU�FXL�OD�PRQRWHUDSLD�ULVXOWL�WHUDSHXWLFDPHQWH�LQVXIILFLHQWH�
,O� WUDWWDPHQWR� D� EDVH� GL�E�EORFFDQWL� YD� FRQVLGHUDWR� GL� SULPD� VFHOWD�� VHJXLWR�� RYH� QHFHVVDULR�� GDOOD�PRQRWHUDSLD�FRQ�XQR�GHL�SULQFLSL�DWWLYL�HOHQFDWL�R�GDOOD�WHUDSLD�DVVRFLDWD�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL/D�PRGHUQD�VWUDWHJLD�GHOOD�WHUDSLD�GHO�JODXFRPD�FURQLFR�VHPSOLFH�DG�DQJROR�DSHUWR��FRPH�VXJJHULWD�GDOO¶(XURSHDQ�*ODXFRPD�6RFLHW\� �(*6��� SUHYHGH� O¶LPSLHJR�GL�XQ� IDUPDFR� LQ�PRQRWHUDSLD� SHU� LO� UDJJLXQJLPHQWR�GHOOD�WDUJHW�SUHVVXUH LQGLYLGXDWD� SHU�FLDVFXQ�SD]LHQWH��6H�LO�SULPR�IDUPDFR�XVDWR�QRQ�q�HIILFDFH�QHO�ULGXUUH�OD�SUHVVLRQH�LQWUDRFXODUH�R�VH�QRQ�q�WROOHUDWR��VL�VRVWLWXLVFH�FRQ� XQ� DOWUR� IDUPDFR�� 6H� LQYHFH� LO� SULPR� IDUPDFR� q� EHQ� WROOHUDWR� HG� HIILFDFH�� PD� QRQ� VXIILFLHQWH� D� UDJJLXQJHUH� OD�WDUJHW�SUHVVXUH��OH�OLQHH�JXLGD�SUHYHGRQR�O¶DJJLXQWD�GL�XQ�DOWUR�IDUPDFR�D�TXHOOR�LQ�XVR��4XHVWL�FRQFHWWL�VRQR�ULEDGLWL�DQFKH�QHOOH�OLQHH�JXLGD�GHOO¶$PHULFDQ�$FDGHP\�RI�2SKWKDOPRORJ\��$$2���,QROWUH��QHO�SURVHJXLPHQWR�FRQ�OD�WHUDSLD��LQ�FDVR�GL�SURJUHVVLRQH�GHL�GDQQL�DO�QHUYR�RWWLFR�HG�DO�FDPSR�YLVLYROD�WDUJHW�SUHVVXUHGRYUHEEH�HVVHUH�ULYDOXWDWD��XOWHULRUL�DJJLXVWDPHQWL�GHOOD�WDUJHW�SUHVVXUH SRWUHEEHUR�HVVHUH�SUHVL�LQ�FRQVLGHUD]LRQH�VH�LO�SD]LHQWH�q�ULPDVWR�VWDELOH�SHU�DOPHQR�FLQTXH�DQQL�R�LQ�SUHVHQ]D�GL�HIIHWWL�FROODWHUDOL��
63(&,$/,7¬ 0(',&,1$/,

35,1&,3,2�$77,92 $35$&/21,',1$ 6��($��)$50$&2 &21)(=,21( $,& ',77$
,23,',1(�� 62/8=�2)7$/�67(5,/(�������0/��� �������� $/&21�,7$/,$�63$�
35,1&,3,2�$77,92 %,0$7235267 6��(;��)$50$&2 &21)(=,21( $,& ',77$
/80,*$1�� &2//,5,2��62/8=,21(���)/$&21(��� �������� $//(5*$1�0/������ 3+$50$&(87,&$/��,5(/$1'��/7'�
35,1&,3,2�$77,92 %5,021,',1$ 6��($��)$50$&2 &21)(=,21( $,& ',77$
$/3+$*$1� ��)/$&��*2&&(�2)7$/0,&+(�������� �������� $//(5*$1�6�3�$��0/������
35,1&,3,2�$77,92 %5,1=2/$0,'( 6��(&��)$50$&2 &21)(=,21( $,& ',77$
$=237�� ���0*�0/�&2//,5,2�6263(16,21(��� �������� $/&21�)/$&21(��/'3(����0/�862�2&8/$5(�� /$%25$725,(6��8.��/7'��
35,1&,3,2�$77,92 '25=2/$0,'( 6��(&��)$50$&2 &21)(=,21( $,& ',77$
7586237�� 62/8=,21(�2)7$/0,&$������0/�,1� �������� 0(5&.�6+$53�(�&217(1,725(�2&80(7(5�3/86�� '2+0(��,7$/,$��6�3�$���
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35,1&,3,2�$77,92 '25=2/$0,'(�7,02/2/2 6��(&��)$50$&2 &21)(=,21( $,& ',77$
&26237���� &2//,5,2�62/8=,21(����������� �������� 0(5&.�6+$53�(�)/$&21(���0/�&21�'26$725(� '2+0(��,7$/,$��2&720(5�3/86� 6�3�$���
35,1&,3,2�$77,92 /$7$1235267�
 6��(;��)$50$&2 &21)(=,21( $,& ',77$
;$/$7$1� ��)/$&21(�*2&&(�2)7$/0,&+(� �������� 3+$50$&,$�,7$/,$������������0/������ 6�3�$���
35,1&,3,2�$77,92 /$7$1235267�7,02/2/2�
 6��(;)$50$&2 &21)(=,21( $,& ',77$
;$/$&20�� ��)/$&21(�/3'/�',�*2&&(� �������� 3+$50$&,$�,7$/,$�2)7$/,0,&+(�'$�����0/�� 6�3�$���
35,1&,3,2�$77,92 75$9235267 6��(;��)$50$&2 &21)(=,21( $,& ',77$
75$9$7$1� ���0&*�0/�&2///,5,2�62/8=,21(��� �������� $/&21�)/$&21(�����0/�� /$%25$725,(6��8.��/7'��
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%LIRVIRQDWL�� DF��DOHQGURQLFR� DF��ULVHGURQLFR
� UDOR[LIHQH

/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661� SHU� LO� WUDWWDPHQWR� GHOOH� OHVLRQL� RVWHRSRURWLFKH� q� OLPLWDWD� DOOH�VHJXHQWL�FRQGL]LRQL�
� SURILODVVL� VHFRQGDULD� GL� IUDWWXUH� RVWHRSRURWLFKH� LQ� GRQQH� LQ� SRVW�PHQRSDXVD� FRQ� SUHJUHVVH�IUDWWXUH�YHUWHEUDOL�>ULGX]LRQH���PP R�SL��������GHOO¶DOWH]]D�JOREDOH�GHO�FRUSR�YHUWHEUDOH@�R�GHO�IHPRUH�QRQ�GRYXWH�D�WUDXPL�HIILFLHQWL�DF��DOHQGURQLFR��DF��ULVHGURQLFR��UDOR[LIHQH�
� SURILODVVL� VHFRQGDULD� GL� IUDWWXUH� RVWHRSRURWLFKH� LQ� XRPLQL� FRQ� SUHJUHVVH� IUDWWXUH� YHUWHEUDOL�>ULGX]LRQH���PP�R�SL��������GHOO¶DOWH]]D�JOREDOH�GHO�FRUSR�YHUWHEUDOH@�R�GHO�IHPRUH�QRQ�GRYXWH�D�WUDXPL�HIILFLHQWL�DF��DOHQGURQLFR�
� SURILODVVL� VHFRQGDULD� GL� IUDWWXUH� RVWHRSRURWLFKH� LQ� GRQQH� R� XRPLQL� LQ� WUDWWDPHQWR� GD� DOPHQR���PHVL�FRQ�GRVL�!���PJ�GLH�GL�SUHGQLVRQH�R�GRVL�HTXLYDOHQWL�GL�DOWUL�FRUWLFRVWHURLGL��FRQ�SUHJUHVVH�IUDWWXUH�YHUWHEUDOL�>ULGX]LRQH���PP�R�SL��������GHOO¶DOWH]]D�JOREDOH�GHO�FRUSR�YHUWHEUDOH@�R�GHO�IHPRUH�QRQ�GRYXWH�D�WUDXPL�HIILFLHQWL�DF��DOHQGURQLFR��DF��ULVHGURQLFR�
� SURILODVVL�SULPDULD�GL�IUDWWXUH�RVWHRSRURWLFKH�LQ�GRQQH�LQ�PHQRSDXVD�R�XRPLQL�GL�HWj�!����DD�LQ�WUDWWDPHQWR� GD� DOPHQR� �� PHVL� FRQ� GRVL� !� �� PJ�GLH� GL� SUHGQLVRQH� R� GRVL� HTXLYDOHQWL� GL� DOWUL�FRUWLFRVWHURLGL�DF��DOHQGURQLFR��DF��ULVHGURQLFR�
,Q� WXWWH� OH� LQGLFD]LRQL� q� UDFFRPDQGDWD� OD� VRPPLQLVWUD]LRQH� DVVRFLDWD� GL� FDOFLR� H� YLWDPLQD� '�� 9D��LQROWUH��VRWWROLQHDWD�OD�QHFHVVLWj�GL�HIIHWWXDUH�XQ�DGHJXDWR�HVHUFL]LR�ILVLFR�H�GL�PRGLILFDUH�OH�FRQGL]LRQL�DPELHQWDOL� HG� LQGLYLGXDOL� IDYRUHQWL� L� WUDXPL� SHU� OD� SUHYHQ]LRQH� GHOOH� IUDWWXUH�� 1RQ� GHYH� HVVHUH�GLPHQWLFDWR��LQILQH��FKH�WXWWL�H�WUH�L�SULQFLSL�DWWLYL�QRQ�VRQR�SULYL�GL�HIIHWWL�FROODWHUDOL�DQFKH�JUDYL��GHL�TXDOL�ELVRJQD�WHQHUH�FRQWR�QHOOD�YDOXWD]LRQH�FRPSOHVVLYD�GHOOD�WHUDSLD�/D�SUHVFUL]LRQH�GHL�ELIRVIRQDWL�H�UDOR[LIHQH�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�� 3URILODVVL�VHFRQGDULD�GL�IUDWWXUH�RVWHRSRURWLFKH�LQ�GRQQH�LQ��SRVW�PHQRSDXVD�3HU�RJQXQR�GHL� WUH�IDUPDFL�q�GRFXPHQWDWD�O
HIILFDFLD�QHO�ULGXUUH�O¶LQFLGHQ]D�GL�IUDWWXUH�SRVW�PHQRSDXVDOL��������/¶HQWLWj�GL�TXHVWR�HIIHWWR��HVSUHVVD�QHO�QXPHUR�GL�GRQQH�GD�WUDWWDUH�SHU���DQQL�SHU�HYLWDUH�XQD�IUDWWXUD�YHUWHEUDOH��1XPEHU�1HHGHG�WR�7UHDW��117���q�FRPSUHVD�IUD����H�����O
HIIHWWR�q�SL��PRGHVWR�SHU�OH�IUDWWXUH�QRQ�YHUWHEUDOL�H�SHU�TXHOOH�GHO�IHPRUH�/
XWLOLWj�GL�TXHVWL� IDUPDFL� SHU� OD� SUHYHQ]LRQH� GL� IUDWWXUH� LQ� GRQQH� FRQ� RVWHRSRURVL�PD� VHQ]D� IUDWWXUH� SUHJUHVVH� q� IRUWHPHQWH� OLPLWDWD�GDOOD� PLQRUH� IUHTXHQ]D� GL� IUDWWXUH� �117a����� H� GDOOH� ULVHUYH� VXOO
DFFXUDWH]]D� GHOOD� GHQVLWRPHWULD� PLQHUDOH� RVVHD� FRPH�VLQJROR�LQGLFDWRUH�GHO�ULVFKLR�GL�IUDWWXUH���������9D�ULFRUGDWR�LQROWUH�FKH�SHU�OD�SUHYHQ]LRQH�GHOOH�IUDWWXUH��H�SDUWLFRODUPHQWH�TXHOOH� GHO� IHPRUH�� VRQR� QHFHVVDUL� DQFKH� SURYYHGLPHQWL� QRQ� IDUPDFRORJLFL�� FRPH� O
HVHUFL]LR� ILVLFR�� XQ� DPELHQWH� FKH�PLQLPL]]L�LO�ULVFKLR�GL�WUDXPL����������HG�XQ�DGHJXDWR�DSSRUWR�GLHWHWLFR�GL�FDOFLR�H�YLWDPLQD�'�� 3URILODVVL�VHFRQGDULD�GL�IUDWWXUH�RVWHRSRURWLFKH�LQ�XRPLQL�/
HIILFDFLD�q�VWDWD�YDOXWDWD�LQ�XQ�WULDO�FRQWUROODWR�H�UDQGRPL]]DWR�SHU�LO�VROR�DOHQGURQDWR�������DO�TXDOH�SHUWDQWRVL�ULIHULVFH�OD�QRWD�� ,O� QXPHUR� GHL� SD]LHQWL� GHO� WULDO� ������ QRQ� HUD� FDOFRODWR� SHU� YDOXWDUH� JOL� HIIHWWL� GHO� WUDWWDPHQWR� VXOOH� IUDWWXUH�RVWHRSRURWLFKH��/¶HIILFDFLD�SHU�OD�SUHYHQ]LRQH�GHOOH�IUDWWXUH�q�TXLQGL�LQ�SDUWH�VXUURJDWD�GDL�GDWL�VXOOD�PDVVD�RVVHD�� 3URILODVVL� VHFRQGDULD� GL� IUDWWXUH� RVWHRSRURWLFKH� LQ� GRQQH� R� XRPLQL� WUDWWDWL� SHU� SL�� GL� �� PHVL� FRQ� SL�� GL� �� PJ�GLH� GL�SUHGQLVRQH�(IIHWWL�IDYRUHYROL�GHL�ELIRVIRQDWL�VXOOD�GHQVLWj�PLQHUDOH�RVVHD�VRQR�VWDWL�ULOHYDWL�LQ�SL��WULDO UDQGRPL]]DWL��/
HIILFDFLD�SHU�ODSUHYHQ]LRQH�GHOOH�IUDWWXUH�YHUWHEUDOL��PD�QRQ�GHOOH�IUDWWXUH�QRQ�YHUWHEUDOL��q�VWDWD�GLPRVWUDWD�LQ�XQ�WULDO UDQGRPL]]DWR�SHU�LO�ULVHGURQDWR� ����� H� �SL�� UHFHQWHPHQWH�� SHU� O
DOHQGURQDWR� ������ PHQWUH� XQ� WULDO FRQ� HWLGURQDWR� ����� DYHYD� RWWHQXWR� XQD�ULGX]LRQH�GL�IUDWWXUH�VWDWLVWLFDPHQWH�QRQ�VLJQLILFDWLYD��,Q�TXHVWL�H�LQ�DOWUL�VWXGL��O
HVSRVL]LRQH�DL�FRUWLFRVWHURLGL��FKH�LQGXFH�LO�ULVFKLR� GL� RVWHRSRURVL� FOLQLFDPHQWH� VLJQLILFDWLYD� H� GL� FRQVHJXHQWL� IUDWWXUH� RVWHRSRURWLFKH�� q� JHQHUDOPHQWH� VWLPDWD� LQ����PJ�GLH� R� SL�� GL� SUHGQLVRQH� R� HTXLYDOHQWL� SHU� �� R SL�� PHVL��Ê LPSRUWDQWH� O
RVVHUYD]LRQH� FKH� JOL� HIIHWWL� IDYRUHYROL� GHL�ELIRVIRQDWL�VXOOH�IUDWWXUH�H�VXOOD�GHQVLWj�PLQHUDOH�RVVHD�VRQR�SL��HYLGHQWL�QHOOH�GRQQH�LQ�SRVW�PHQRSDXVD�
0HQWUH�DOHQGURQDWR�H�ULVHGURQDWR�DSSDUWHQJRQR�HQWUDPEL�DOOD�FODVVH�GHL�ELIRVIRQDWL��LO�UDOR[LIHQH�q�XQ�PRGXODWRUH�GHL�UHFHWWRUL�HVWURJHQLFL��(VVR�DVVRFLD�DJOL�HIIHWWL�VXOO¶RVVR�TXHOOR�GL�ULGXUUH�IDWWRUL�DWHURJHQL�FRPH�LO�FROHVWHUROR�H�OH�OLSRSURWHLQH�/'/��������



127(�$,)$�����

���

QRQ� q�DQFRUD�QRWR�VH�TXHVW¶HIIHWWR�VX� LQGLFDWRUL�ELRFKLPLFL�VL� WUDGXFD� LQ�XQD� ULGX]LRQH�GL� HYHQWL� FDUGLRYDVFRODUL �LQIDUWR�GHO�PLRFDUGLR��DOWUL��,� WUH� IDUPDFL� GHOOD� QRWD� QRQ� VRQR� SULYL� GL� HIIHWWL� LQGHVLGHUDWL�� O¶DOHQGURQDWR� SXz� FDXVDUH� R� DFFHQWXDUH� HVRIDJLWH� ��������SDUWLFRODUPHQWH�LQ�GRQQH�FRQ�UHIOXVVR�JDVWUR�HVRIDJHR�R�DOWHUDWD�PRWLOLWj�HVRIDJHD�R�FKH�DVVXPRQR�)$16�R�FKH�VRQR�LQFDSDFL�GL�VHJXLUH�OH�UDFFRPDQGD]LRQL�GHO� IRJOLHWWR�LOOXVWUDWLYR��FRPSUHVVD�SUHVD�D�GLJLXQR�FRQ�DEERQGDQWH�DFTXD��SRVL]LRQH�HUHWWD�R�VHGXWD�SHU�DOPHQR�WUHQWD�PLQXWL���6HFRQGR�L�GDWL�ULSRUWDWL�LQ�DOFXQL�SLFFROL�WULDO SXEEOLFDWL�LQ�DEVWUDFW�H�XQ�WULDO FRPSDUDWLYR�VX����� GRQQH� ������ LO� ULVHGURQDWR� ULVXOWHUHEEH� PHJOLR� WROOHUDWR�� Ê� WXWWDYLD� QHFHVVDULR� WHQHU� SUHVHQWH� FKH� L� GDQQL� HVRIDJHL� GD�DOHQGURQDWR�QRQ�HPHUJRQR�GDL�WULDO��PD�GDOOD�SL��HVWHVD�H�PHQR�FRQWUROODWD�HVSHULHQ]D�SRVW�FRPPHUFLDOL]]D]LRQH��*OL�HIIHWWL�LQGHVLGHUDWL�GHO� UDOR[LIHQH� VRQR� FRUUHODWL� DO� VXR�PHFFDQLVPR�G¶D]LRQH�� HIIHWWL�PLQRUL� VRQR� OH�YDPSDWH�GL� FDORUH�� FUDPSL�DOOH�JDPEH�� HGHPD� SHULIHULFR�� /¶HIIHWWR� LQGHVLGHUDWR� SL�� VHULR�� SHUDOWUR� FRPXQH� DJOL� HVWURJHQL�� q� UDSSUHVHQWDWR� GDOO¶LQFLGHQ]D� GL�WURPERHPEROLD�YHQRVD��FKH�HUD�GHOO¶���QHOOH�GRQQH�WUDWWDWH�H�GHOOR������QHOOH�GRQQH�FKH�ULFHYHYDQR�XQ�SODFHER��������
%LEOLRJUDILD���%ODFN�'0��HW�DO��5DQGRPLVHG�WULDO RI�HIIHFW�RI�DOHQGURQDWH�RQ�ULVN�RI�IUDFWXUH�LQ�ZRPHQ�ZLWK�H[LVWLQJ�YHUWHEUDO�IUDFWXUHV��/DQFHW ��������������������(DVWHOO�5��'UXJ�7KHUDS\��WUHDWPHQW�RI�SRVWPHQRSDXVDO�RVWHRSRURVLV��1�(QJO�-�0HG �������������������+DUULV�67��HW�DO��(IIHFWV�RI� ULVHGURQDWH WUHDWPHQW�RQ�YHUWHEUDO�DQG�QRQ�YHUWHEUDO� IUDFWXUHV�LQ�ZRPHQ�ZLWK�SRVWPHQRSDXVDO�RVWHRSRURVLV��-$0$ ��������������������(WWLQJHU�%��HW�DO��5HGXFWLRQ�RI�YHUWHEUDO�IUDFWXUH�ULVN�LQ�SRVWPHQRSDXVDO�ZRPHQ�ZLWK�RVWHRSRURVLV�WUHDWHG�ZLWK�UDOR[LIHQH��UHVXOWV�IURP D���\HDU�UDQGRPL]HG�FOLQLFDO�WULDO��-$0$ �������������������0F�&OXQJ�0��7KHUDS\�IRU�IUDFWXUH�SUHYHQWLRQ��-$0$�������������������.KRYLGKXQNLW�:��HW�DO��&OLQLFDO�HIIHFWV�RI�UDOR[LIHQH�K\GURFKORULGH�LQ�ZRPHQ��$QQ�,QWHUQ�0HG�������������������0F&OXQJ�0��HW DO��(IIHFW�RI�ULVHGURQDWH�RQ�KLS�IUDFWXUH�ULVN�LQ�HOGHUO\�ZRPHQ��+LS�,QWHUYHQWLRQ�3URJUDP�6WXG\�*URXS��1�(QJO�-�0HG�������������������� 5HJLQVWHU� -�� HW� DO�� 5DQGRPL]HG� WULDO RI� WKH� HIIHFWV� RI� ULVHGURQDWH� RQ� YHUWHEUDO� IUDFWXUHV� LQ� ZRPHQ� ZLWK� HVWDEOLVKHG�SRVWPHQRSDXVDO�RVWHRSRURVLV��2VWHRS�,QWHUQ������������������:LOONLQ�7��&KDQJLQJ�SHUFHSWLRQV�LQ�RVWHRSRURVLV��%0- �������������������'H�/DHW�&(��HW�DO��%RQH�GHQVLW\�DQG�ULVN�RI�KLS�IUDFWXUH�LQ�PHQ�DQG�ZRPHQ��FURVV�VHFWLRQDO�DQDO\VLV��%0- ������������������� 0DUVKDOO� '�� HW� DO�� 0HWD�DQDO\VLV� RI� KRZ� ZHOO� PHDVXUHV� RI� ERQH� PLQHUDO� GHQVLW\� SUHGLFW� RFFXUUHQFH� RI� RVWHRSRURWLF�IUDFWXUHV��%0- ��������������������7LQHWWL�0(��HW�DO��$�PXOWLIDFWRULDO�LQWHUYHQWLRQ�WR�UHGXFH�WKH�ULVN�RI�IDOOLQJ�DPRQJ�HOGHUO\�SHRSOH�OLYLQJ�LQ�WKH�FRPPXQLW\��1�(QJO�-�0HG �������������������.HHQ�5:��(IIHFWV�RI�OLIHVW\OH�LQWHUYHQWLRQV�RQ�ERQH�KHDOWK��/DQFHW���������������������2UZROO�(��HW�DO��$OHQGURQDWH�IRU�WKH�WUHDWPHQW�RI�RVWHRSRURVLV�LQ�PHQ�1�(QJO�-�0HG���������������������:DOODFK� 6�� HW� DO�� (IIHFWV� RI� ULVHGURQDWH� WUHDWPHQW� RQ� ERQH� GHQVLW\� DQG� YHUWHEUDO� IUDFWXUH� LQ� SDWLHQWV� RQ� FRUWLFRVWHURLG�WKHUDS\� &DOF�7LVVXH�,QW �������������������$GDFKL� -'�� HW� DO��7ZR�\HDU� HIIHFWV� RI� DOHQGURQDWH� RQ�ERQH�PLQHUDO� GHQVLW\� DQG� IUDFWXUH� LQ� SDWLHQWV� RQ� JOXFRFRUWLFRLGV��$UWKULWLV�DQG�5KHXPDWLVP��������������������� $GDFKL� -'�� HW� DO�� ,QWHUPLWWHQW� HWLGURQDWH� WKHUDS\� WR� SUHYHQW� FRUWLFRVWHURLG�LQGXFHG� RVWHRSRURVLV�� 1� (QJO� -� 0HG��������������������'H�*URHQ�3&��HW�DO��(VRSKDJLWLV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�DOHQGURQDWH��1�(QJO�-�0HG ���������������������0DFND\� )-�� HW� DO�� IRU� WKH�'UXJ� 6DIHW\�5HVHDUFK�8QLW�� 6RXWKDPSWRQ��8QLWHG�.LQJGRP� H[SHULHQFH�ZLWK� DOHQGURQDWH� DQG�HVRSKDJHDO�UHDFWLRQV��%U�-�*HQ�3UDFW�������������������� /DQ]D� )/�� HW� DO�� (QGRVFRSLF� FRPSDULVRQ� RI�HVRSKDJHDO� DQG� JDVWURGXRGHQDO� HIIHFWV� RI� ULVHGURQDWH� DQG� DOHQGURQDWH� LQ�SRVWPHQRSDXVDO�ZRPHQ��*DVWURHQWHURORJ\����������������
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'521$/� ����0*�&2035(66(�����&2035(66(�� �������� 6,*0$�7$8�,1'8675,(�)$50$&(87,&+(�5,81,7(�63$�'521$/� �������&2035(66(�,1�%/,67(5�$/�$/� �������� 6,*0$�7$8�'$����0*��� ,1'8675,(�)$50$&(87,&+(�5,81,7(�63$�)26$0$;�� �������&2035(66(�,1�%/,67(5�$/�$/� �������� 0(5&.�6+$53�(�'$����0*��� '2+0(��,7$/,$��6�3�$���)26$0$;�� ����0*�&2035(66(�����&2035(66(�� �������� 0(5&.�6+$53�(�'2+0(��,7$/,$��6�3�$���*(1$/(1�� �������&2035(66(�,1�%/,67(5�$/�$/� �������� ,67,7872�*(17,/,�'$����0*��� 6�3�$���*(1$/(1�� ����0*�&2035(66(�����&2035(66(�� �������� ,67,7872�*(17,/,�6�3�$���
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2UPRQL�SDUDWLURLGHL�� WHULSDUDWLGH
/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661�� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR�� GHOOD� GXUDWD� GL� �� PHVL�SUROXQJDELOH�GL�XOWHULRUL�SHULRGL�GL���PHVL�SHU�QRQ�SL��GL�DOWUH�GXH�YROWH��SHU�XQ�WRWDOH�FRPSOHVVLYR�GL����PHVL���GL�FHQWUL�VSHFLDOL]]DWL��8QLYHUVLWDUL�R�GHOOH�$]LHQGH�6DQLWDULH��LQGLYLGXDWH�GDOOH�5HJLRQL�H�GDOOH�3URYLQFLH�DXWRQRPH�GL�7UHQWR H�%RO]DQR�q�OLPLWDWD�D�SD]LHQWL�FKH�
� VXELVFRQR�XQD�XOWHULRUH�IUDWWXUD�YHUWHEUDOH�R�GL�IHPRUH�QRQ�GRYXWD�D�WUDXPL�HIILFLHQWL�LQ�FRUVR�GL�WUDWWDPHQWR�FRQVROLGDWR��GD�DOPHQR���DQQR�FRQ�DOHQGURQDWR��ULVHGURQDWR�H�UDOR[LIHQH�

63(&,$/,7¬ 0(',&,1$/,
35,1&,3,2�$77,92 7(5,3$5$7,'( +��$$)$50$&2 &21)(=,21( $,& ',77$
)2567(2� 62/8=��,1,(77��6&����0&*���0&/� ��������� (/,�/,//<��3(11$�35(5,(03,7$���0/ 1('(5/$1'�%9�

)2567(2� 62/8=��,1,(77��6&����0&*���0&/ ��������� (/,�/,//<��3(11(�35(5,(03,7(���0/ 1('(5/$1'�%9�
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$QWLOHXFRWULHQLFL�� PRQWHOXNDVW� ]DILUOXNDVW

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� QHO�WUDWWDPHQWR�GL�³VHFRQGD�OLQHD´�GHOO¶DVPD�PRGHUDWR�SHUVLVWHQWH��LQ�DJJLXQWD�DJOL�VWHURLGL�SHU�YLD�LQDODWRULD��TXDQGR�TXHVWL�QRQ�JDUDQWLVFDQR�XQ�FRQWUROOR�DGHJXDWR�GHOOD�SDWRORJLD��DQFKH�GRSR�DVVRFLD]LRQH�FRQ�E��DJRQLVWL�� QHOOD�SURILODVVL�GHOO¶DVPD�GD�VIRU]R�
4XDQGR� JOL� VWHURLGL� ULVXOWLQR� LQVXIILFLHQWL� q� SUHIHULELOH�� SLXWWRVWR� FKH� DXPHQWDUQH�LO� GRVDJJLR��DJJLXQJHUH�XQ�IDUPDFR�GL�³VHFRQGD�OLQHD´��7UD�TXHVWL�OD�SULPD�VFHOWD�q�UDSSUHVHQWDWD�GDL�E���DJRQLVWL�D�OXQJD�GXUDWD�G¶D]LRQH��VHJXLWL��FRPH�VHFRQGD�VFHOWD��GDJOL�DQWLOHXFRWULHQLFL�

0RWLYD]LRQL�H�FUuWHUL�DSSOLFDWLYL1HL�SD]LHQWL�DIIHWWL�GD�DVPD�OLHYH�PRGHUDWD�SHUVuVWHQWH�QRQ�FRQWUROODWD�GD�VWHURLGL�LQDODWRUL��q�SUHIHULELOH�DJJLXQJHUH�XQ�IDUPDFR�GL� VHFRQGD� OLQHD� �EHWD��� LQDODWRUL� D� OXQJD�GXUDWD� G
D]LRQH�� WHRILOOLQD�R�DQWDJRQLVWL�GHL� OHXFRWULHQL��SLXWWRVWR�FKH�DXPHQWDUH� OD�GRVH�GL� VWHURLGH� LQDODWRULR� �����)UD� TXHVWH� WHUDSLH� GL� VHFRQGD� OLQHD�� L� EHWD��� LQDODWRUL� D� OXQJD�GXUDWD� G
D]LRQH� FRVWLWXLVFRQR� L�IDUPDFL� GL� SULPD� VFHOWD��*OL� DQWDJRQLVWL� GHL� OHXFRWULHQL� FRVWLWXLVFRQR� IDUPDFL� GL� VHFRQGD� OLQHD�� GD� DJJLXQJHUH� TXLQGL� DJOL�VWHURLGL� LQDODWRUL� H� DL�E��� VWLPRODQWL�� TXDQGR� WDOH� DVVRFLD]LRQH� QRQ� VLD� VXIILFLHQWH� D� FRQWUROODUH� OD� VLQWRPDWRORJLD� R� SHU�PDQWHQHUH�LO�FRQWUROOR�FRQ�GRVDJJLR�ULGRWWR�GL�VWHURLGH�LQDODWRULR�LQ�SD]LHQWL�FRQ�DVPD�SHUVLVWHQWH�GL�PRGHUDWD�HQWLWj�������*OL�VWHURLGL�SHU�YLD�LQDODWRULD�VRQR�L�IDUPDFL�GL�SULPD�OLQHD�H�GL�SULPD�VFHOWD�QHO�WUDWWDPHQWR�GHOO¶DVPD�OLHYH�SHUVLVWHQWH��PD��TXDQGR�LQHIILFDFL�R�QRQ�WROOHUDWL��SRVVRQR�HVVHUH�VRVWLWXLWL��FRPH�VHFRQGD�VFHOWD��GDJOL�DQWDJRQLVWL�GHL�OHXFRWULHQL��4XHVWL�XOWLPL�LQYHFH� VRQR� VFRQVLJOLDWL� QHOO
DVPD� JUDYH� SHUVLVWHQWH� LQ� TXDQWR� QRQ� HIILFDFL� ���� H� SRWHQ]LDOPHQWH� DVVRFLDWL� DOOR� VYLOXSSR� GL�FRPSOLFDQ]H�TXDOL�OD�VLQGURPH�GL�&KXUJ�6WUDXVV�����*OL� DQWDJRQLVWL� GHL� OHXFRWULHQL� VRQR� LQROWUH� FRQVLJOLDWL� FRPH� IDUPDFL� GL� SULPD� VFHOWD� QHOOD� SURILODVVL� GHOO
DVPD� GD� VIRU]R� LQ�DOWHUQDWLYD�DL�EHWD���VWLPRODQWL�D�EUHYH�R�OXQJD�GXUDWD�G
D]LRQH��R�DL�FURPRQL�����������
%LEOLRJUDIuD�� *OREDO� VWUDWHJ\� IRU� DVWKPD�PDQDJHPHQW� DQG� SUHYHQWLRQ� �1+/%,�:+2�ZRUNVKRS� UHSRUW�� *OREDO� ,QLWLDWLYH� IRU� $VWKPD�8SGDWH������*OREDO�,QLWLDWLYH�IRU�$VWKPD��1DWLRQDO�+HDUW��/XQJ�DQG�%ORRG�,QVWLWXWH��������'RFXPHQW�QR������������������ 3ULFH��'%��+HUQDQGH]�'��0DJ\DU�3��)LWHUPDQ�-��%HHK�0��-DPHV�,*��.RQVWDQWRSRXORV�6��5RMDV�5��YDQ�1RRUG�-$��3RQV�0��*LOOHV� /�� /HII� -$�� 5DQGRPLVHG� FRQWUROOHG� WULDO RI� PRQWHOXNDVW� SOXV� LQKDOHG� EXGHVRQLGH� YHUVXV� GRXEOH� GRVH� LQKDOHG�EXGHVRQLGH�LQ�DGXOW�SDWLHQWV�ZLWK�DVWKPD��7KRUD[����������������� 1HOVRQ� +6�� %XVVH� ::�� .HUZLQ� (�� &KXUFK� 1�� (PPHWW� $�� 5LFNDUG� .�� .QRELO� .�� )OXWLFDVRQH� SURSLRQDWH�VDOPHWHURO�FRPELQDWLRQ�SURYLGHV PRUH�HIIHFWLYH�DVWKPD�FRQWURO�WKDQ�ORZ�GRVH�LQKDOHG�FRUWLFRVWHURLG�SOXV�PRQWHOXNDVW��-�$ÎOHUJ\�&OLQ�,PPXQRO�������������������� %MHUPHU�/��%LVJDDUG�+��%RXVTXHW�-��)DEEUL�/0��*UHHQLQJ�$3��+DDKWHOD�7��+ROJDWH�67� 3LFDGR�&��0HQWHQ� -��'DVV�6%��/HII�-$��3RORV�3*��0RQWHOXNDVW�DQG�IOXWLFDVRQH�FRPSDUHG�ZLWK�VDOPHWHURO� DQG�IOXWLFDVRQH� LQ�SURWHFWLQJ�DJDLQVW� DVWKPD�H[DFHUEDWLRQ�LQ�DGXOWV��RQH�\HDU��GRXEOp�EOLQG��UDQGRPLVHG��FRPSDUDWLYH�WULDO��%0-���������������� 5RELQVRQ� '6�� &DPSEHOO� '�� %DUQHV� 3-�� $GGLWLRQ� RI� OHXNRWULHQH DQWDJRQLVWV� WR� WKHUDS\� LQ� FKURQLF� SHUVLVWHQW� DVWKPD�� D�UDQGRPLVHG�GRXEOH�EOLQG�SODFHER�FRQWUROOHG�WULDO��/DQFHW�������������������� *URVV�:/��&KXUJ�6WUDXVV�V\QGURPH��XSGDWH�RQ�UHFHQW�GHYHORSPHQWV��&XUU�2SLQ�5KHXPDWRO���������������� /HII�-$���%XVVH�::��3HDUOPDQ�'��%URQVN\�($��.HPS�-��+HQGHOHV�/��'RFNKRUQ�5��.XQGX�6��=KDQJ�-���6HLGHQEHUJ�%&��5HLVV� 7)�� 0RQWHOXNDVW�� D� OHXNRWULHQH�UHFHSWRU� DQWDJRQLVW�� IRU� WKH� WUHDWPHQW� RI� PLOG� DVWKPD� DQG� H[HUFLVH�LQGXFHG�EURQFKRFRQVWULFWLRQ��1�(QJO�-�0HG�������������������� (GHOPDQ�-0��7XUSLQ�-$��%URQVN\�($��*URVVPDQ�-��.HPS�,3��*KDQQDP�$)��'H/XFFD�37��*RUPOH\�*�-��3HDUOPDQ�'6��2UDO� PRQWHOXNDVW� FRPSDUHG� ZuWK� LQKDOHG� VDOPHWHURO� WR� SUHYHQW� H[HUFLVH�LQGXFHG� EURQFKRFRQVWULFWLRQ�� $� UDQGRPL]HG��GRXEOH�EOLQG�WULDO��([HUFLVH�6WXG\�*URXS�$QQ�,QWHUQ�0HG ����������������
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/DFULPH�DUWLILFLDOL

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�
� WUDWWDPHQWR� VLQWRPDWLFR� GHL� SD]LHQWL� DIIHWWL� GD� PDODWWLD� GL� 6M|JUHQ� R� IHQRPHQR� GL� 6M|JUHQ��VLQGURPH� VLFFD LQ� FRUVR� GL� SDWRORJLD� DXWRLPPXQH��� SRLFKp� QRQ� VRQR� GLVSRQLELOL� WHUDSLH� D�FDUDWWHUH�FXUDWLYR�
/D�SUHVFUL]LRQH�GHOOH�ODFULPH�DUWLILFLDOL�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL/D�WHUDSLD�GHOOD�PDODWWLD�GL�6M|JUHQ�R�IHQRPHQR�GL�6M|JUHQ��VLQGURPH�VLFFD LQ�FRUVR�GL�SDWRORJLD�DXWRLPPXQH��q�DWWXDOPHQWH�VROR� VLQWRPDWLFD� HG� q� GLUHWWD� DOOD� ULGX]LRQH� GHOOH� PDQLIHVWD]LRQL� GL� LQVXIILFLHQ]D� HVRFULQD�� /D� FRUUH]LRQH� GHOOD� VHFFKH]]D�RFXODUH�SXz�HVVHUH�HIIHWWXDWD�FRQ�VRVWDQ]H�GL�QDWXUD�GLYHUVD��SHU�OH�TXDOL�HVLVWD�XQD�GLPRVWUD]LRQH�FOLQLFD�GL�HIILFDFLD�
63(&,$/,7¬ 0(',&,1$/,

35,1&,3,2�$77,92 &$5%20(5 6��;$��)$50$&2 &21)(=,21( $,& ',77$
6,&&$)/8,'�� )/$&21(�*(/�2)7$/0,&2����*������� �������� )$50,/$�7+($�)$50$&(87,&,�6�3�$���
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)DUPDFL�DWWLYL�VXL�YLUXV�HUSHWLFL�� DFLFORYLU� EULYXGLQ� IDPFLFORYLU� YDODFLFORYLU

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�LQ�VRJJHWWL�LPPXQRFRPSHWHQWL q�OLPLWDWD�DOOH�VHJXHQWL�FRQGL]LRQL�9LUXV�+HUSHV�6LPSOH[� � WUDWWDPHQWR�GHOOH�LQIH]LRQL�JHQLWDOL�DFXWH�DFLFORYLU��IDPFLFORYLU��YDODFLFORYLU�� SURILODVVL�H�WUDWWDPHQWR�GHOOH�UHFLGLYH�D�ORFDOL]]D]LRQH�JHQLWDOH�DFLFORYLU��IDPFLFORYLU��YDODFLFORYLU�� FKHUDWLWH�HUSHWLFD��DFLFORYLU�� WUDWWDPHQWR�GHOOD�VWRPDWLWH�LQ�HWj�SHGLDWULFD�DFLFORYLU�
9LUXV�9DULFHOOD�=RVWHU� � WUDWWDPHQWR�GHOOD�YDULFHOOD�DFLFORYLU�� WUDWWDPHQWR�GHOOH�LQIH]LRQL�GD�+��=RVWHU�FXWDQHR�DFLFORYLU��IDPFLFORYLU��YDODFLFORYLU��EULYXGLQ�
/D�SUHVFUL]LRQH�GHL� IDUPDFL�DWWLYL�VXL�YLUXV�HUSHWLFL�QRQ�q� ULPERUVDWD�GDO�661�SHU�DOWUH� LQGLFD]LRQL�DXWRUL]]DWH�QHL�SD]LHQWL�LPPXQRFRPSHWHQWL��Y��+HUSHV�/DELDOLV��

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL/D�WHUDSLD�GHOO
+HUSHV�VLPSOH[ D�ORFDOL]]D]LRQH�JHQLWDOH�SHUVHJXH�HVVHQ]LDOPHQWH�TXDWWUR�VFRSL�x ULGXUUH�OD�GXUDWD�GHOOH�OHVLRQL�PXFRFXWDQHH�x ULGXUUH�LO�GRORUH�DVVRFLDWR�DOOH�OHVLRQL�x SUHYHQLUH�OH�FRPSOLFDQ]H��HQFHIDOLWH��UDGLFROLWH��x ULGXUUH�OR�VKHGGLQJ YLUDOH�ULGXFHQGR�FRVu�OD�WUDVPLVVLRQH�/¶DFLFORYLU�q�LO�IDUPDFR�GL�ULIHULPHQWR�SHU�OD�WHUDSLD�GHOO
+HUSHV�VLPSOH[ D�ORFDOL]]D]LRQH�JHQLWDOH��LO�SULPR�DG�HVVHUH�LQWURGRWWR�QHJOL�DQQL�¶����FRQ�GLPRVWUDWD�VXSHULRULWj�VXO�SODFHER�����9DODFLFORYLU� H� IDPFLFORYLU� VRQR� IDUPDFL� SL�� UHFHQWL�� SHU� L� TXDOL� q� GLPRVWUDWD XQD� HIILFDFLD� SDUL� DOO
DFLFORYLU� ���� LQ� VWXGL�FRQWUROODWL�FRPSDUDWLYL�FRQ�O
DFLFORYLU�VWHVVR��PHQWUH�QRQ�HVLVWRQR�WULDO FRPSDUDWLYL�WUD�L�GXH���*OL�VFKHPL�UDFFRPDQGDWL�GL�WHUDSLD�VRQR�SULPD�LQIH]LRQH�x DFLFORYLU������PJ�[�����GLH�SHU������JJ�x YDODFLFORYLU������PJ�[�����GLH�SHU����� JJ�x IDPFLFORYLU�����PJ�[�����GLH�SHU������JJ�
UHFLGLYH�x DFLFORYLU������PJ�[�����GLH�SHU���JJ�x YDODFLFORYLU������PJ�[�����GLH�SHU���JJ��
��x IDPFLFORYLU�����PJ�[�����GLH�SHU���JJ�
�
��8Q�UHFHQWH�VWXGLR�KD�GLPRVWUDWR�O
HTXLYDOHQ]D�GHL�WUDWWDPHQWL�SHU���YV ��JJ�����
,Q�PRGR�DQDORJR��HVLVWRQR�WULDO FKH�GLPRVWUDQR� O¶HIILFDFLD�GL� DFLFORYLU�YV SODFHER�SHU�OD�SURILODVVL�GHOOH� UHFLGLYH�GHOO
+HUSHV�JHQLWDOH��FRVu�FRPH�O
HTXLYDOHQ]D�GL�YDODFLFORYLU�H�IDPFLFORYLU�FRQ�O¶DFLFORYLU������*OL�VFRSL�GHOOD�SURILODVVL�GHOO
+HUSHV�JHQLWDOH�VRQR�x ULGXUUH�LO�QXPHUR�GHOOH�UHFLGLYH�x ULGXUUH�OD�VHYHULWj�GHOOH�UHFLGLYH�x PLJOLRUDUH�OD�VDOXWH�SVLFR�VRFLDOH�GHO�VRJJHWWR�DIIHWWR�x ULGXUUH�OR�VKHGGLQJ YLUDOH�DVLQWRPDWLFR�ULGXFHQGR�FRVu�OD�WUDVPLVVLRQH��ILQR�DOO
����GHOOH�QXRYH�LQIH]LRQL�HUSHWLFKH�VRQR�DFTXLVLWH�GD�IRQWH�DVLQWRPDWLFD��
*OL�VFKHPL�UDFFRPDQGDWL�GL�SURILODVVL�VRQR��LQ�JHQHUH�SHU���PHVL��ULSHWLELOH��x DFLFORYLU������PJ�[�����GLH�x YDODFLFORYLU�����������PJ���GLH�x IDPFLFORYLU�����PJ�[�����GLH�,O�YDQWDJJLR�GL�IDPFLFORYLU�H�YDODFLFORYLU�ULVSHWWR�DG�DFLFORYLU�q�QHOOD�SRVRORJLD��FRQ�XQ�PLQRU�QXPHUR�GL�DVVXQ]LRQL�JLRUQDOLHUH�H�R�JLRUQL�GL�WUDWWDPHQWR�
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3HU�TXDQWR�FRQFHUQH�OD�WHUDSLD�GHOOD�YDULFHOOD��O¶DFLFORYLU�q� LO�IDUPDFR�GL�ULIHULPHQWR��LO�SULPR�DG�HVVHUH�LQWURGRWWR�QHJOL�DQQL�¶�� �����1RQ� YL� VRQR� VWXGL� FOLQLFL� FRQWUROODWL� GHOO
HTXLYDOHQ]D� GL� YDODFLFORYLU� H� IDPFLFORYLU� FRQ� DFLFORYLU��4XHVWL� XOWLPL� GXH�IDUPDFL�QRQ�VRQR�DXWRUL]]DWL�SHU�LO�WUDWWDPHQWR�GHOOD�YDULFHOOD�
3HU� OD� WHUDSLD� GHOO
+HUSHV� ]RVWHU�� LQYHFH�� O
DFLFORYLU� QRQ� q� SL�� JHQHUDOPHQWH� FRQVLGHUDWR� LO� IDUPDFR� GL� ULIHULPHQWR�� VHEEHQH�O
HIILFDFLD�ULVSHWWR�DO�SODFHER�ULPDQJD�FRQIHUPDWD������9DODFLFORYLU� ULVXOWD�LQIDWWL�SL��HIILFDFH�GL�DFLFORYLU�QHOO¶DFFRUFLDPHQWR�GHOOD�GXUDWD�GHO�GRORUH�DVVRFLDWR�DOOH�OHVLRQL�FXWDQHH�H�QHOOD�ULGX]LRQH�GHOOD�QHXULWH�SRVW�HUSHWLFD�����)DPFLFORYLU�q�HTXLYDOHQWH�DG�DFLFORYLU�LQ�WHUPLQL�GL�ULVROX]LRQH�GHOOH�OHVLRQL�FXWDQHH�H�GHO�GRORUH�DVVRFLDWR�����9DODFLFORYLU� H� IDPFLFORYLU� VRQR� VWDWL� FRPSDUDWL� WUD� ORUR� H� JLXGLFDWL� HTXLYDOHQWL� QHO� WHPSR� GL� ULVROX]LRQH� GHO� GRORUH� H� QHOOD�SUHYHQ]LRQH�GHOOD�QHXURSDWLD�SRVWHUSHWLFD�LQ�XQR�VWXGLR�FRQWUROODWR�����%ULYXGLQ�q�XQD�DQDORJR�QXFOHRVLGLFR�SLULPLGLQLFR��D�GLIIHUHQ]D�GL�DFLFORYLU�FKH�q�XQ�DQDORJR�QXFOHRVLGLFR�SXULQLFR��UHJLVWUDWR�SHU�OD�VROD�LQGLFD]LRQH�GHOO
LQIH]LRQH�GD�+HUSHV�=RVWHU�*OL�VWXGL�UHJLVWUDWLYL�GL�%ULYXGLQ�GLPRVWUDQR�XQD�ULGX]LRQH�VWDWLVWLFDPHQWH�VLJQLILFDWLYD��GD����D����RUH�ULVSHWWR�DOO¶DFLFORYLU��GHO� WHPSR�GL� HUX]LRQH�GL�QXRYH� OHVLRQL�YHVFLFRORVH�GD�9=9������ ,O� WHPSR�GL� FURVWL]]D]LRQH�GHOOH� OHVLRQL� H�GL�VFRPSDUVD�GHO�GRORUH�DVVRFLDWR�DOOD�IDVH�DFXWD�VRQR�VLPLOL�SHU�EULYXGLQ�H�DFLFORYLU��Ê� LQROWUH��VXJJHULWD�OD�SRVVLELOH�ULGX]LRQH�GHOO¶LQFLGHQ]D��PD� QRQ� GHOOD� GXUDWD�� GHOOH� OHVLRQL� YHVFLFRORVH�� 8QR� VWXGLR� KD� GLPRVWUDWR� XQD� ULGX]LRQH� VWDWLVWLFDPHQWH�VLJQLILFDWLYD� GHOOD�QHXULWH�SRVW�HUSHWLFD��3+1��LQ�VRJJHWWL�WUDWWDWL�FRQ�EULYXGLQ�YV DFLFORYLU�������*OL�VFKHPL�UDFFRPDQGDWL�GL�WHUDSLD�VRQR�x DFLFORYLU������PJ�[�����GLH�x YDODFLFORYLU�������PJ�[�����GLH�x IDPFLFORYLU������ ����PJ�[�����GLH�x EULYXGLQ�����PJ [�����GLH�
/D� JHQJLYRVWRPDWLWH� HUSHWLFD� q� OD� SL�� FRPXQH� PDQLIHVWD]LRQH� FOLQLFD� GHOO
LQIH]LRQH� SULPDULD� GD� +69��� LQ� HWj� SHGLDWULFD��6HEEHQH�VL�WUDWWL�GL�XQD�PDODWWLD�DXWROLPLWDQWHVL��HVVD�KD�XQ�GHFRUVR�GL�������JLRUQL�H�GHWHUPLQD�GLIILFROWj�DOOD�DOLPHQWD]LRQH�H�UHLGUDWD]LRQH�FKH�VSHVVR�FRQGXFRQR�DOO
RVSHGDOL]]D]LRQH��,Q�XQR�VWXGLR�FRQWUROODWRLQ�EDPELQL�GL�HWj�FRPSUHVD�IUD���H���DQQL�LO�WUDWWDPHQWR� FRQ� DFLFORYLU� KD� GLPRVWUDWR� SL�� SUHFRFH� VFRPSDUVD� GHOOH� OHVLRQL� H� GHL� VLQWRPL�� ULGX]LRQH� GHO� WHPSR� GL� YLUDO�VKHGGLQJ��EDVVR�WDVVR�GL�ULFRUUHQ]H��DVVHQ]D�GL�HYHQWL�DYYHUVL�ULVSHWWR�DO�SODFHER������
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)DUPDFL�SHU�$O]KHLPHU��LQLELWRUL�GHOO¶DFHWLO�FROLQHVWHUDVL��� GRQHSH]LO� JDODQWDPLQD� ULYDVWLJPLQD

/D� SUHVFUL]LRQH� D� FDULFR� GHO� 661�� VX� GLDJQRVL� H� SLDQR� WHUDSHXWLFR� GHOOH� 8QLWj� GL� 9DOXWD]LRQH�$O]KHLPHU��89$� LQGLYLGXDWH�GDOOH�5HJLRQL�H�GDOOH�3URYLQFLH�$XWRQRPH�GL�7UHQWR�H�%RO]DQR� q�OLPLWDWDDL�SD]LHQWL�FRQ�PDODWWLD�GL�$O]KHLPHU�GL�JUDGR�OLHYH�H�PRGHUDWR�$OOH�89$�q�DIILGDWR�LO�FRPSLWR�GL�HIIHWWXDUH�R��HYHQWXDOPHQWH��FRQIHUPDUH�XQD�GLDJQRVL�SUHFHGHQWH�H�GL�VWDELOLUH�LO�JUDGR�GL�VHYHULWj�LQ�DFFRUGR�DOOD�VFDOD�006(�,O�SLDQR� WHUDSHXWLFR�GHYH�HVVHUH� IRUPXODWR�VXOOD�EDVH�GHOOD�GLDJQRVL� LQL]LDOH�GL�SUREDELOH�GHPHQ]D�GL�$O]KHLPHU�GL�JUDGR�OLHYH�PRGHUDWR�/D�ULVSRVWD�FOLQLFD�GRYUj�HVVHUH�PRQLWRUDWD�DG�LQWHUYDOOL�UHJRODUL�GDOO¶LQL]LR�GHOOD�WHUDSLD�x D���PHVH��SHU�OD�YDOXWD]LRQH�GHJOL�HIIHWWL�FROODWHUDOL�H�SHU�O¶DJJLXVWDPHQWR�GHO�SLDQR�WHUDSHXWLFR��x D� �� PHVL�� SHU� XQD� SULPD� YDOXWD]LRQH� GHOOD� ULVSRVWD� H� SHU� LO� PRQLWRUDJJLR� GHOOD� WROOHUDELOLWj�� OD�ULPERUVDELOLWj� GHO� WUDWWDPHQWR� ROWUH� L� WUH� PHVL� GHYH� EDVDUVL� VXO� QRQ�SHJJLRUDPHQWR� GHOOR� VWDWR�FRJQLWLYR�GHO�SD]LHQWH�YDOXWDWR�WUDPLWH�006(�HG�HVDPH�FOLQLFR�x RJQL���PHVL�SHU�VXFFHVVLYH�YDOXWD]LRQL�GHOOD�ULVSRVWD�H�GHOOD�WROOHUDELOLWj�
0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL/D�ULVSRVWD�FOLQLFD�GRYUj�HVVHUH�PRQLWRUDWD�DG�LQWHUYDOOL�UHJRODUL��x D���PHVH��SHU�OD�YDOXWD]LRQH�GHJOL�HIIHWWL�FROODWHUDOL�H�SHU�O¶DJJLXVWDPHQWR�GHO�SLDQR�WHUDSHXWLFR��x D� ��PHVL�� SHU� XQD� SULPD� YDOXWD]LRQH� GHOOD� ULVSRVWD� H� SHU� LO�PRQLWRUDJJLR� GHOOD� WROOHUDELOLWj�� OD� GHFLVLRQH� VXOOD� HYHQWXDOH�SURVHFX]LRQH�GHO WUDWWDPHQWR�ROWUH�L�WUH�PHVL�GRYUj�HVVHUH�EDVDWD�VXO�QRQ�SHJJLRUDPHQWR�GHOOR�VWDWR�FRJQLWLYR�GHO�SD]LHQWH�YDOXWDWR� WUDPLWH� LO� 006(� H� O¶HVDPH� FOLQLFR�� O¶DQGDPHQWR� FOLQLFR� QHL� SULPL� PHVL� GL� WHUDSLD� q� IRUWHPHQWH� LQGLFDWLYR�GHOO¶DQGDPHQWR�D�SL��OXQJR�WHUPLQH� QHOO¶DPELWR�GHO�SURJHWWR�&URQRV�LO�����GHL�SD]LHQWL�ULVSRQGHQWL�D���PHVL��LQWHVL�FRPH�FRORUR�FKH�KDQQR�DYXWR�XQD�YDULD]LRQH�GHO�006(�GL�DOPHQR���SXQWL��PDQWHQJRQR�SRL�OD�ULVSRVWD�D���PHVL��PHQWUH�VROR�LO����GHL�SD]LHQWL�QRQ�ULVSRQGHQWL�D���PHVL�SUHVHQWD�VXFFHVVLYDPHQWH�XQD�ULVSRVWD�D���PHVL�x ULSHWXWD�RJQL���PHVL�SHU�VXFFHVVLYH�YDOXWD]LRQL�GHOOD�ULVSRVWD�H�GHOOD�WROOHUDELOLWj�,Q� DJJLXQWD� D� FLz� q� RSSRUWXQR� ULFRUGDUH� FKH� LO� WUDWWDPHQWR� GHYH� HVVHUH� LQWHUURWWR� QHO� FDVR� GL� VFDUVD� WROOHUDELOLWj� R� VFDUVD�FRPSOLDQFH�H�LQ�WXWWL�L�FDVL�LQ�FXL��VHFRQGR�LO�JLXGL]LR�GHOO¶XQLWj�YDOXWDWLYD��LO�EHQHILFLR�FOLQLFR�VLD�LQVXIILFLHQWH�SHU�JLXVWLILFDUH�XQD�FRQWLQXD]LRQH�GHOOD�WHUDSLD��,O�WUDWWDPHQWR�GHYH�HVVHUH��FRPXQTXH��LQWHUURWWR�TXDQGR�LO�SXQWHJJLR�006(�DEELD�UDJJLXQWR�XQ�YDORUH�XJXDOH�R�LQIHULRUH�D����
/H�8QLWj�GL�9DOXWD]LRQH�$O]KHLPHU�GRYUDQQR�JDUDQWLUH��� OD�FDSDFLWj�GL�YDOXWDUH�LO�SD]LHQWH�FRQ�GLVWXUEL�FRJQLWLYR�FRPSRUWDPHQWDOL�VHJXHQGR�XQ�SHUFRUVR�GLDJQRVWLFR�VWUXWWXUDWR�� OD� FDSDFLWj� GL� PDQWHQHUH� XQ� FRQWDWWR� HG� XQD� LQWHUD]LRQH� FRVWDQWH� FRQ� LO� PHGLFR� GL� 0HGLFLQD� *HQHUDOH� LQ� PRGR� GD�DVVLFXUDUH�OD�FRQWLQXLWj�GHOO¶DVVLVWHQ]D�VDQLWDULD�DO�SD]LHQWH�
&ULWHUL�1,1&'6�$'5'$�SHU�OD�GLDJQRVL�GL�SUREDELOH�GHPHQ]D�GL�$O]KHLPHUD� &ULWHUL�FKH�GHYRQR�HVVHUH�SUHVHQWL�FRQWHPSRUDQHDPHQWH�x GHPHQ]D� VWDELOLWD� GDOO¶HVDPH� FOLQLFR� H� GRFXPHQWDWD� GD� WHVW� RJJHWWLYL� �DG� HV�� 006(�� H� FRQIHUPDWD� GDOOD�VRPPLQLVWUD]LRQH�GL�WHVW�QHXURSVLFRORJLFL�x GHILFLW�LQ�GXH�R�SL��IXQ]LRQL�FRJQLWLYH�x SURJUHVVLYR�GHWHULRUDPHQWR�GHOOD�PHPRULD�H�GL�DOPHQR�XQ¶DOWUD�IXQ]LRQH�FRJQLWLYD�x QHVVXQ�GLVWXUER�GHOOD�FRVFLHQ]D�x FRPSDUVD�WUD�L����H�L����DQQL�x DVVHQ]D�GL�DOWUH�SDWRORJLH�GHO�61&�R�PDODWWLH�VLVWHPLFKH�FKH�SRVVDQR�FDXVDUH�GHPHQ]D�E� &ULWHUL�D�VXSSRUWR�GHOOD�GLDJQRVL�x SURJUHVVLYR� GHWHULRUDPHQWR� GL� VSHFLILFKH� IXQ]LRQL� FRJQLWLYH� TXDOL� OLQJXDJJLR� �DIDVLD��� FDSDFLWj� PRWRULD� �DSUDVVLD�� H�SHUFH]LRQH��DJQRVLD��x ULGX]LRQH�GHOOD�LQGLSHQGHQ]D�QHOOR�VYROJLPHQWR�GHOOH�DWWLYLWj�TXRWLGLDQH�x VWRULD�IDPLOLDUH�GL�GLVWXUEL�VLPLOL�x HYHQWXDOH�TXDGUR�GL�QHXURLPDJLQJ �DG�HV��DWURILD�FHUHEUDOH��
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$QWLVSDVWLFL XULQDUL�� RVVLEXWLQLQD

/D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOD�VHJXHQWH�FRQGL]LRQH�� SD]LHQWL� DIIHWWL� GD� LQFRQWLQHQ]D�XULQDULD�� QHL� FDVL� LQ� FXL� LO�GLVWXUER�PLQ]LRQDOH� VLD� FRUUHODWR� D�SDWRORJLH� GHO� VLVWHPD� QHUYRVR� FHQWUDOH� �HV�� LFWXV�� PRUER� GL� 3DUNLQVRQ�� WUDXPL�� WXPRUL�� VSLQD�ELILGD��VFOHURVL�PXOWLSOD��
/D�SUHVFUL]LRQH�GHOO¶RVVLEXWLQLQD�QRQ�q�ULPERUVDWD�GDO�661�SHU�DOWUH�LQGLFD]LRQL�DXWRUL]]DWH�

0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL,Q� FRQGL]LRQL� QRUPDOL�� OD� PLQ]LRQH� KD� LQL]LR� SHU� FRQWUD]LRQH� GHO� PXVFROR� GHWUXVRUH� GHOOD� YHVFLFD�� PHGLDWD� GDOO
LQQHUYD]LRQH�FROLQHUJLFD��FXL�VHJXH�XQ�ULODVFLDPHQWR�GHOOR�VILQWHUH�XULQDULR��,Q�FDVR�GL�LQVWDELOLWj�GHO�GHWUXVRUH��FRQWUD]LRQL�LQYRORQWDULH�GHOOD�YHVFLFD�FDXVDQR�SROODFKLXULD��ELVRJQR�LPSHOOHQWH�GL�XULQDUH�H�LQFRQWLQHQ]D�/¶RVVLEXWLQLQD� q� XQ� IDUPDFR� DQWLFROLQHUJLFR� XWLOL]]DWR� QHO� WUDWWDPHQWR� GHOOD� YHVFLFD� LSHUDWWLYD�� /¶RVVLEXWLQLQD� GHWHUPLQD� XQ�ULODVFLDPHQWR�GHOOD�PXVFRODWXUD�OLVFLD�YHVFLFDOH��VLD�SHU�OD�VXD�DWWLYLWj�DQWLPXVFDULQLFD�VLD�SHU�XQ�HIIHWWR�GLUHWWR�VXOOD�PXVFRODWXUD�OLVFLD�0ROWL� VWXGL� FOLQLFL� KDQQR� GLPRVWUDWR� OD UHDOH� HIILFDFLD� GHOO¶RVVLEXWLQLQD� QHO� FRQWUROOR� GHOOD� LSHUDWWLYLWj� GHWUXVRULDOH�� LQFOXVD�O¶LSHUUHIOHVVLD�� ,O� IDUPDFR�� ULGXFHQGR� HIILFDFHPHQWH� OD� IUHTXHQ]D� GHOOD� PLQ]LRQH�� GLPLQXLVFH� LO� QXPHUR� GHJOL� HSLVRGL� GL�LQFRQWLQHQ]D�H�LQFUHPHQWD�OD�FDSDFLWj�GHOOD�YHVFLFD��7KXURII��HW�DO������KDQQR�UDFFROWR����VWXGL�FOLQLFL�FRQWUROODWL�H�UDQGRPL]]DWL�VX�XQ� WRWDOH�GL�����SD]LHQWL� WUDWWDWL� FRQ�RVVLEXWLQLQD��/D� ULGX]LRQH�PHGLD�GHOO¶LQFRQWLQHQ]D�XULQDULD�RVVHUYDWD� LQ� WDOL�VRJJHWWL� q�VWDWD�FLUFD�LO�����H�OD�ULGX]LRQH�PHGLD UHODWLYD�DOOD�IUHTXHQ]D�GHOOD�PLQ]LRQH�QHOOH����RUH�q�VWDWD�FLUFD�LO������,Q�WDOH�VWXGLR�OD�FRPSOLDQFH� GHL� SD]LHQWL� q� VWDWD� GHO� ���� H� OD� FRPSDUVD� GL� HIIHWWL� FROODWHUDOL� �SUHYDOHQWHPHQWH� VHFFKH]]D� GHOOH� IDXFL�� q� VWDWD�RVVHUYDWD�VROR�GHOO¶��������/¶HIILFDFLD�GHOO¶RVVLEXWLQLQD�q�VWDWD�GLPRVWUDWD�DQFKH�SHU�VRPPLQLVWUD]LRQH�LQWUDYHVFLFDOH�����
%LEOLRJUDILD�� 7KXURII�-:��&KDUWLHU�.DVWOHU�(��&RUFXV�-��HW�DO��0HGLFDO� WUHDWPHQW�DQG�PHGLFDO�VLGH�HIIHFWV�LQ�XULQDU\� LQFRQWLQHQFH� LQ�WKH�HOGHUO\��:RUOG�-�8URO ������� 6XSSO���6����� $PDUHQFR�*��0DUTXLV�3��0F&DUWK\�&�� HW� DO��4XDOLWp� GH� YLH� GHV� IHPPHV�VRXIIUDQW� G
LPSpULRVLWp�PLFWLRQHOOH� DYHF�RX� VDQV�IXLWHV��pWXGH�SURVSHFWLYH�DSUpV�WUDLWHPHQW�SDU�R[\EXWLQLQH�������FDV���3UHVVH�0HGLFDOH ������������ 3DOPHU� /6�� =HER-G� .�� )LU(W� &)� HW� DO�� &RPSOLFDWLRQV� RI� LQWUDYHVLFDO� R[\EXW\QLQ� FKORULGH� WKHUDS\� LQ� WKH� SHGLDWULF�P\HORUQHQLQJRFHOH�SRSXODWLRQ��-�8URO �������������
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&RUWLVRQLFL�SHU�XVR�WRSLFR

/D� SUHVFUL]LRQH� D� FDULFR� GHO 661�� VX� GLDJQRVL� GHL� FHQWUL� VSHFLDOL]]DWL�� 8QLYHUVLWDUL� R� GHOOH� $]LHQG6DQLWDULH�� LQGLYLGXDWL� GDOOH� 5HJLRQL� H� GDOOH� 3URYLQFLH� $XWRQRPH� GL� 7UHQWR� H� %RO]DQR�� q� OLPLWDWD� DOOVHJXHQWH�FRQGL]LRQH��
� SD]LHQWL�DIIHWWL�GD�SDWRORJLH�JUDYL�H�FURQLFKH��DG�HV��SVRULDVL��GHUPDWLWH�DWRSLFD��

63(&,$/,7¬ 0(',&,1$/,
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/(*('(50�� ������62/8=,21(�&87$1($�� �������� 6&+(5,1*�3/28*+)/$&21(����*��� 63$����
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$QWLVWDPLQLFL /D�SUHVFUL]LRQH�D�FDULFR�GHO�661�q�OLPLWDWD�DOOD�VHJXHQWH�FRQGL]LRQH�

� SD]LHQWL� DIIHWWL�GD�SDWRORJLH� VX�EDVH�DOOHUJLFD�GL�JUDGR�PHGLR�H� JUDYH� �ULQRFRQJLXQWLYLWH�DOOHUJLFD�VWDJLRQDOH��RUWLFDULD�SHUVLVWHQWH�QRQ�YDVFXOLWLFD��SHU�WUDWWDPHQWL�SUROXQJDWL��VXSHULRUL�DL����JLRUQL���
0RWLYD]LRQL�H�FULWHUL�DSSOLFDWLYL�/H�PDODWWLH�DOOHUJLFKH�FRVWLWXLVFRQR�XQ�VHULR�SUREOHPD�VDQLWDULR�VLD�SHU�LO�FRVWDQWH�H�FRQWLQXR�LQFUHPHQWR�HSLGHPLRORJLFR�LQ�,WDOLD��L�GDWL� ,67$7�VL�DWWHVWDQR�DWWXDOPHQWH�VXO�����GHOO¶LQWHUD�SRSROD]LRQH�� �����VLD�SHU� L� ULVYROWL� IDUPDFR�HFRQRPLFL�� L�FRVWL�SHU�LO�WUDWWDPHQWR�H�OH�DVVHQ]H�ODYRUDWLYH�H�VFRODVWLFKH���������/H�IRUPH�SHUHQQL�DOWHUDQR�VLJQLILFDWLYDPHQWH�OD�TXDOLWj�GL�YLWD��DGGLULWWXUD�WDQWR�TXDQWR�O¶DVPD�OLHYH�R�PRGHUDWD�����/D�ULQLWH�H�OD� ULQRFRQJLXQWLYLWH�DOOHUJLFD�UDSSUHVHQWDQR�LO�SL��LPSRUWDQWH�IDWWRUH�GL�ULVFKLR�SHU�OR�VYLOXSSR�GL�DVPD�EURQFKLDOH�H�VSHVVR�OH�GXH�SDWRORJLH�VRQR�DVVRFLDWH��8Q�QRQ�DGHJXDWR�WUDWWDPHQWR�GHOOH�YLH�DHUHH�VXSHULRUL�FRPSRUWD�XQ�LQVXFFHVVR�WHUDSHXWLFR�QHO�SD]LHQWH�DVPDWLFR��������3HU�TXHVWL�PRWLYL�OD�ULQLWH�DOOHUJLFD�GHYH�HVVHUH�FRQVLGHUDWD�XQD�SDWRORJLD�LPSRUWDQWH�VLDSHU�OH�VXH�FDUDWWHULVWLFKH� GL� FURQLFLWj� VLD� SHU� LO� IDWWR� GL� HVVHUH� XQ� IDWWRUH� DJJUDYDQWH� O¶DVPD��$� WDOH� SURSRVLWR� GHYH� HVVHUH� VRWWROLQHDWR� OR�VWUHWWR�OHJDPH�HVLVWHQWH�WUD�OD�ULQLWH�DOOHUJLFD�H�OD�SDWRORJLD�DVPDWLFD��TXHVWR�QHVVR�q�WDOPHQWH�FUXFLDOH�FKH�O¶206�KD�VWLODWR�XQ�GRFXPHQWR�FKH�YDOXWD�DSSXQWR� O¶LPSDWWR�GHOOD�ULQLWH�DOOHUJLFD�VXOO¶DVPD��$5,$�'RFXPHQW³$OOHUJLF�5KLQLWLV�DQG�LWV�,PSDFW�RQ�$VWKPD´�� ����� 'D� WDOH� GRFXPHQWR� HPHUJH� LO� FRQFHWWR� FKH� OD� ULQLWH� DOOHUJLFD� q� FDUDWWHUL]]DWD� GD� XQ� SURFHVVR� LQILDPPDWRULR�VWUHWWDPHQWH�GLSHQGHQWH�GDOO¶HVSRVL]LRQH�DOO¶DOOHUJHQH�FDXVDOH��DQFKH�LQ�DVVHQ]D�GL�VLQWRPL��6L�HYLQFH�LQROWUH�FKH�XQ�WUDWWDPHQWR�RWWLPDOH� GHOOD� ULQLWH� DOOHUJLFD� SXz� SUHYHQLUH� O¶LQVRUJHQ]D�GL� DVPD�R�PLJOLRUDUH� O¶DVPD� FRHVLVWHQWH� ����� ,O� GRFXPHQWR�$5,$�KD�DQFKH�ULYLVLWDWR�OD�FODVVLILFD]LRQH�H�L�SURWRFROOL�WHUDSHXWLFL�GHOOD�ULQLWH�DOOHUJLFD��/D�QXRYD�FODVVLILFD]LRQH�q�EDVDWD�VXOOD�GXUDWD�GHL�VLQWRPL�H�SUHYHGH�GXH�IRUPH��LQWHUPLWWHQWH�H�SHUVLVWHQWH��/D�VHFRQGD�q�FDUDWWHUL]]DWD�GDOOD�SUHVHQ]D�GL�VLQWRPL�ULQLWLFL�SHU�SL��GL�TXDWWUR�JLRUQL�DOOD�VHWWLPDQD�H�SHU�SL��GL�TXDWWUR�VHWWLPDQH�FRQVHFXWLYH��$�VHFRQGD�GHOO¶LPSDWWR�VXOOH�DWWLYLWj�GHO�VRJJHWWR��GHO�VHQVR�GL�IDVWLGLR�H�GHOOH�ULSHUFXVVLRQL�VXO�VRQQR��OD�ULQRFRQJLXQWLYLWH�DOOHUJLFD q�ULFODVVLILFDWD�LQ�EDVH DOO¶LQWHQVLWj�GHL�VLQWRPL�LQ�OLHYH�H�PRGHUDWD�JUDYH��,O�WUDWWDPHQWR�SHUWDQWR�GHYH�HVVHUH�GLIIHUHQ]LDWR�D�VHFRQGD�GHOOD�IRUPD�H�GHOOD�JUDYLWj��7DOH�WUDWWDPHQWR�GHYH� HVVHUH� LQGLUL]]DWR� YHUVR� RELHWWLYL� SULRULWDUL�� O¶DQWDJRQLVPR� GHJOL� HIIHWWL� LQGRWWL� GDL� PHGLDWRUL� VXJOL� RUJDQL� EHUVDJOLR� H� OD�ULGX]LRQH�GHOO¶DFFXPXOR�GHOOH�FHOOXOH�LQILDPPDWRULH�DWWLYDWH� ���������� ,Q�TXHVWD�RWWLFD�� O¶LQVWDPLQD�FRVWLWXLVFH�LO�SL��LPSRUWDQWH�PHGLDWRUH�SDWRJHQHWLFR������*OL� DQWLVWDPLQLFL� VRQR� IDUPDFL� FKH� HVSOLFDQR� LO� ORUR� UXROR� FRQ GLIIHUHQWL� PHFFDQLVPL� WUD� L� TXDOL� LO� SULQFLSDOH� q� LO� EORFFR� GHO�UHFHWWRUH�+��SHU�O¶LQVWDPLQD��,�IDUPDFL�GL�VHFRQGD�JHQHUD]LRQH�SRVVLHGRQR�SURSULHWj�IDUPDFRORJLFKH�DJJLXQWH�FKH�GLIIHULVFRQR�WUD�OH�GLYHUVH�PROHFROH����� �����,Q�YLWUR�VRQR�LQ�JUDGR�GL�EORFFDUH�LO�ULODVFLR�GL�PHGLDWRUL�GD�EDVRILOL�H�PDVWRFLWL����������3RVVRQR�DYHUH�DQFKH�XQ�HIIHWWR�DQWLQILDPPDWRULR�*OL�DQWLVWDPLQLFL�GL�VHFRQGD�JHQHUD]LRQH�VL�VRQR�GLPRVWUDWL�SL��HIILFDFL�H�DFFRPSDJQDWL�GD�PLQRUL�HIIHWWL�FROODWHUDOL�GL�VHGD]LRQH�ULVSHWWR�D�TXHOOL�GL�SULPD�JHQHUD]LRQH��QRQFKp�GD�PLJOLRUH�FRPSOLDQFH �PRQRVRPPLQLVWUD]LRQH������ ����1HOO¶RUWLFDULD�DFXWD�H�FURQLFD�VRQR�HIILFDFL�VLQWRPDWLFL��6RQR�LQ�JUDGR�GL�ULGXUUH�LO�QXPHUR��OD�GLPHQVLRQH�H�OD�GXUDWD�GHOOH�OHVLRQL�FXWDQHH�QHJOL�HSLVRGL�GL�RUWLFDULD ���������1HOO¶RUWLFDULD�FURQLFD�VL�RWWHQJRQR�ULVXOWDWL�PLJOLRUL�QHOOD�VRPPLQLVWUD]LRQH�FRQWLQXD�ULVSHWWR�D�TXHOOD�LQWHUPLWWHQWH�DO�ELVRJQR�������1HL�FDVL�GL�RUWLFDULD�YDVFXOLWLFD�OD�ULVSRVWD�DJOL�DQWLVWDPLQLFL�QRQ�q�RWWLPDOH�������1HOOD�GHUPDWLWH�DWRSLFD�QRQ�KDQQR�HIIHWWR�VXO�GHFRUVR�GHOOD�PDODWWLD����������/H�DWWXDOL�HYLGHQ]H�QRQ�VXSSRUWDQR�O¶XVR�GL�DQWLVWDPLQLFL�QHOOD�WHUDSLD�GHOO¶DVPD��*LQD������� ������*OL�DQWLVWDPLQLFL�QRQ�VRQR�LQGLFDWL�QHO�UDIIUHGGRUH�FRPXQH�VLD�LQ�PRQRWHUDSLD�VLD�DVVRFLDWL�D�GHFRQJHVWLRQDQWL��&RFKUDQH�������������
%LEOLRJUDILD�� 9HUODWR�*��&RUVLFR�$��9LOODQL�6��&HUYHUL� ,��0LJOLRUH�(��$FFRUGLQR�6��HW�DO��,V� WKH�SUHYDOHQFH�RI�DGXOW�DVWKPD�DQG�DOOHUJLF�UKLQLWLV�VWLOO�LQFUHDVLQJ"�5HVXOWV�RI�DQ�,WDOLDQ�VWXG\��-�$OOHUJ\ &OLQ�,PPXQRO ������������������ '\NHZLF]�06��5KLQLWLV�DQG�VLQXVLWLV��-��$OOHUJ\�&OLQ�,PPXQRO ����������V������� 1DVFK�'%�� 6XOOLYDQ� 6'��0DFNRZLDN� -�2SWLPLVLQJ� TXDOLW\� RI� FDUH� DQG� FRVW� HIIHFWLYHQHVV� LQ� WUDWLQJ� DOOHUJLF� WKLQLWLVL� LQ� D�PDQDJHG�FDVH�VHWWLQJ��$P�-�0DQDJ�&DUH��������������� 0HOW]HU�(2��4XDOLW\�RI�OLIH�LQ�DGXOWV�DQG�FKLOGUHQ�ZLWK�DOOHUJLF�WKLQLWLV�-�$OOHUJ\�&OLQ�,PPXQRO����������6���� 7RJLDV�$��5KLQLWLV�DQG�DVWKPD��HYLGHQFH�IRU�UHVSLUDWRU\�V\VWHP�LQWHJUDWLRQ��-�$OOHUJ\�&OLQ�,PPXQRO��������������������� %UDXQVWDKO�*-��)RNNHQV�:� 1DVDO�LQYROYHPHQW�LQ�DOOHUJLF�DVWKPD��$OOHUJ\������������������ %HUJHU�:(��2YHUYLHZ�RI�DOOHUJLF�UKLQLWLV��$QQ�$OOHUJ\�$VWKPD�,PPXQRO������������6��������� %RXVTXHW�-��9DQ�&DXZHQEHUJ�3��.KDOWDHY�1��$OOHUJLF�UKLQLWLV�DQG�LVW�LPSDFW�RQ�DVWKPD��-�$OOHUJ\�&OLQ�,PPXQRO������������6�������������� %RXVTXHW-��9LJQROD�$0��'HPRO\�3��/LQNV�EHWZHHQ�UKLQLWLV�DQG�DVWKPD��$OOHUJ\�������������������� &LSUDQGL� *�� %XVFDJOL� 6�� 3HVFH� *3�� HW� DO��0LQLPDO� SHUVLVWHQW� LQILDPPDWLRQ� LV� SUHVHQW� DW� PXFRVDO� OHYHO� LQ� DV\PSWRPDWLF�UKLQLWLF�SDWLHQWV�ZLWK�DOOHUJ\�GXH�WR�PLWHV��-��$OOHUJ\�&OLQ��,PPXQRO������������������� 5LFFD�9��/DQGL�0��)HUUHUR�3��%DLUR�$��7D]]HU�&��&DQRQLFD�*:��&LSUDQGL�*��0LQLPDO�SHUVLVWHQW� LQILDPPDWLRQ�LV�SUHVHQW�DOVR�LQ�SDWLHQWV�ZLWK�VHDVRQDO�DOOHUJLF�UKLQLWLV��-�$OOHUJ\�&OLQ�,PPXQRO ��������������
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