
3URMHNW�$8*(5�Y ýHVNp�UHSXEOLFH �����
3HWU�6FKRYiQHN��0LURVODY�3DODWND��0DUWLQ�9OþHN��0LURVODY�+UDERYVNê6SROHþQi�ODERUDWR� RSWLN\�83�D�)]Ò�$9�ý5��2ORPRXF-L�t�*U\JDU��-DQ��tGNê��/DGLVODY�6RXNXS��0LFKDHO�3URX]D��0DUWLQD�%RKiþRYi)]Ò�$9�ý5��3UDKD'DOLERU�1RVHN��0))�8.��3UDKD
7HQWR� S�tVS�YHN� QDYD]XMH� QD� þOiQHN� � XYH�HMQ�Qê� Y -02�� ���� ������ $XWR�LS�LQiãHMt� SRGUREQ�Mãt� � SRKOHG� QD� � ~þDVW� SUDFRYQtN$ 9ê]NXPQpKR� FHQWUDþiVWLFRYp� I\]LN\� QD� Yê]QDPQpP� PH]LQiURGQtP� SURMHNWX� SUR� VWXGLXPY\VRNRHQHUJHWLFNêFK�þiVWLF�NRVPLFNpKR�]i�HQt��REVHUYDWR�H�3LHUUH�$XJHU�
���ÒYRG
-Lå� Q�NROLN� GHVtWHN� OHW� SRXWi� SR]RUQRVW� WHRUHWLFNêFK� I\]LN$ D� DVWURI\]LN$SUREOpP��NWHUê�MH�VSRMHQ�V�GHWHNFt�þiVWLF�NRVPLFNpKR�]i�HQt�R�WDN�Y\VRNp�HQHUJLL�åH� SRGOH� YãHFK� ]DWtP� ]QiPêFK� SUDYLGHO� I\]LN\� QHGRNiåHPH� MHMLFK� H[LVWHQFLY\VY�WOLW��7DNRYêFK�S�tSDG$ QHE\OR�VLFH�Då�GR�VRXþDVQp�GRE\�SRWYU]HQR�PQRKR�DOH� QD� � H[SHULPHQWHFK� MDNR� MVRX� )O\¶V� (\H�� +DYHUDK� 3DUN�� $*$6$� þL� +L5HVE\OR� SR]RURYiQR� DVL� ��� W�FKWR� Y\MtPHþQêFK� HYHQW$�� SRWYU]XMtFtFK� H[LVWHQFLþiVWLF� NRVPLFNpKR� ]i�HQt� R� HQHUJLL� Y\ããt� QHå� ���� HOHNWURQYROW$�� 'RVXG� � QHQt]QiP�I\]LNiOQt�SULQFLS�DQL� ]GURM� þiVWLF��NWHUê�E\�E\O� VFKRSHQ�GRGDW� þiVWLFL� WDNY\VRNRX� HQHUJLt�� 1DYtF�� SRGOH�*=.� NULWHULD�� QD]YDQpKR� SRGOH� SiQ$ *UHLVHQD�=DWVHSLQD� D� .X]PLQD�� E\� WDNRYê� K\SRWHWLFNê� ]GURM� PXVHO� OHåHW� QD� NRVPLFNiP��tWND�Y UHODWLYQt�EOt]NRVWL�QDãt�=HP���-LQDN�E\�WDWR�Y\VRNRHQHUJHWLFNi�þiVWLFHGtN\� LQWHUDNFtP�V PLNURYOQQêP�SR]DGtP�YHVPtUX�]WUDWLOD�þiVW�VYp�HQHUJLH�D�QDYHONp� Y]GiOHQRVWL� E\� MLå� SXWRYDOD� V HQHUJLt� QLåãt� MDN� RQ�FK� NULWLFNêFK� ����HOHNWURQYROW$�� 7RWR� MVRX� WHG\� RWHY�HQp� RWi]N\�� QD� NWHUp� VRXþDVQi� I\]LND� ]DWtPPDUQ� KOHGi�RGSRY�GL�>�@��1RYp�SR]QDWN\�N�W�PWR�SUREOpP$P�E\�PRKO�S�LQpVWSUiY� EXGRYDQê� SURMHNW�� NWHUê� QHVH� MPpQR� 3LHUUH� $XJHU� D� GR� NWHUpKR� MVRX]DSRMHQL�L�Y�GFL�] ýHVNp�UHSXEOLN\�
2EMHYLWHOHP� NRVPLFNpKR� ]i�HQt� VH� VWDO� 9LFWRU� +HVV� URNX� ������ 1H�� åH� E\S�HGWtP��QHE\OR�WRWR�]i�HQt�]QiPp��DOH�I\]LNRYp�VH�P\OQ� GRPQtYDOL��åH�SRFKi]t] QLWUD� QDãt� =HP��� 3UiY� URNX� ����� XVNXWHþQLO� YtGH�VNê� I\]LN�9LFWRU�+HVV� QDQDãHP�~]HPt�EOt]NR�ÒVWt�QDG�/DEHP� �DGX�EDOyQRYêFK� OHW$ �REU�����S�L�NWHUêFKFKW�O�P��LW�~E\WHN�WRKRWR�]i�HQt�V QDGPR�VNRX�YêãNRX��.H�VYpPX�REURYVNpPXS�HNYDSHQt� ]MLVWLO� SUDYê�RSDN� D� S�HYUDWQê�REMHY� E\O� QD� VY�W���1H]QiPp� ]i�HQtQHS�LFKi]t�]H�=HP���DOH�] YHVPtUX�



&R� VH� WHG\� G�MH� S�L� YVWXSX� Y\VRFH� HQHUJHWLFNp� þiVWLFH� GR� QDãt� DWPRVIpU\"6DPR]�HMP� VH�VUD]t�V Q�MDNRX�PROHNXORX�Y]GXFKX��V QHMY�Wãt�SUDYG�SRGREQRVWtGXVtNX�� NWHUê� MH� Y DWPRVIp�H� QHMYtFH� REVDåHQ�� WDNRYi� VUiåND� YHGH� N SURGXNFLGDOãtFK� WDN]YDQêFK� VHNXQGiUQtFK� þiVWLF�� 9 DWPRVIp�H� WDN� Y]QLNi� SRVWXSQ� VHUR]U$VWDMtFt� VSUãND� PQRKD� PLOLyQ$ þiVWLF�� S$YRGQ� LQLFLRYDQi� SRX]H� MHGLQRX�REU�����$�WR�MH�MHY��NWHUê�VH�VQDåtPH�SR]RURYDW�D�]H NWHUpKR�XUþXMHPH�I\]LNiOQtYODVWQRVWL�SULPiUQt�þiVWLFH�MDNR�MH�MHMt�VP�U�S�tOHWX�D�HQHUJLH��2EMHYLWHOHP�W�FKWRY]GXãQêFK� VSUãHN� E\O� SUiY� )UDQFRX]� 3LHUUH� $XJHU�� NWHUê� VL� E�KHP� VYêFKH[SHULPHQW$ Y $OSiFK�Y URFH������YãLPQXO��åH�GYD�GHWHNWRU\�Y]GiOHQp�RG�VHEHQ�NROLN�GHVtWHN�PHWU$ VLJQDOL]XMt�SU$OHW�QDELWêFK�þiVWLF�S�HVQ� YH�VKRGQê�þDV�DPXVHMt�WHG\�VSROX�Q�MDN�VRXYLVHW�3URMHNW�3LHUUH�$XJHU�MH�YHOLFH�UR]ViKOê��MDN�REMHPHP�SUDFt��NWHUp�EXGH�W�HEDY\NRQDW��WDN�HNRQRPLFN\��MHKR�UHDOL]DFH�QH]E\WQ� Y\åDGXMH�ãLURNRX�PH]LQiURGQtVSROXSUiFL�� 8� SRþiWN$ SURMHNWX� � VWiOL� SiQRYp� $ODQ�:DWVRQ� ] $QJOLH� D� QRVLWHO1REHORY\� FHQ\� -LP� &URQLQ� ] 86$�� NWH�t� VL� XY�GRPLOL�� åH� ]DWtP� QHH[LVWXMH]D�t]HQt�SUR�SR]RURYiQt�NRVPLFNpKR�]i�HQt��NWHUp�E\�E\OR�VFKRSQR�SUDFRYDW�QDGYRX� U$]QêFK� QD� VRE� QH]iYLVOêFK� SULQFLSHFK� GHWHNFH�� 9êKRG\� WDNRYpKRSR]RURYiQt� MVRX� ]�HMPp� MLå� QD� SUYQt� SRKOHG�� 3RNXG� GRMGH� N� GHWHNFL� � VSUãN\�� HYHQWX� �� QD� RERX� GHWHNWRUHFK� PRKRX� EêW� YêVOHGN\� Y]iMHPQ� SRURYQiQ\� DFHONRYê� SRKOHG� QD� VWXGRYDQê� MHY� EXGH� XFHOHQ�Mãt�� 1DYtF� GDWD� ]� MHGQRKR� W\SXGHWHNWRUX��PRKRX�VORXåLW�NH�NDOLEUDFL�GUXKpKR��%XGRYDQp�K\EULGQt�]D�t]HQt�EXGHVFKRSQR� Y\XåtYDW� GDWD� ] SR]HPQtKR� ýHUHQNRYVNpKR� D� ] DWPRVIHULFNpKRIOXRUHVFHQþQtKR�GHWHNWRUX�)OXRUHVFHQþQt� GHWHNWRU� MH� XUþHQ� N SR]RURYiQt� QDQRVHNXQGRYêFK� VY�WHOQêFKSXOV$ R� YOQRYp� GpOFH� NUDWãt� QHå� ���QP�� � .RVPLFNêP� ]i�HQtP� H[FLWRYDQpPROHNXO\� DWPRVIHULFNpKR� GXVtNX� � S�L� QiYUDWX� QD� VYRX� S$YRGQt� HQHUJHWLFNRXKODGLQX�Y\]D�XMt�IRWRQ\��Y�DWPRVIp�H�WDN�Y]QLNDMt�]iEOHVN\�XOWUDILDORYpKR�VY�WOD�NWHUp�MVRX�SR]RURYDWHOQp�FLWOLYêPL�IRWRQiVRELþL�IOXRUHVFHQþQtKR�GHWHNWRUX��)'�MHQDYUåHQ� WDN�� åH� þW\�L� VNXSLQ\� ]UFDGORYêFK� WHOHVNRS$ YKRGQ� XPtVW�Qp� QDY\YêãHQêFK� PtVWHFK� VOHGXMt� UR]YRM� VSUãHN� VHNXQGiUQtKR� ]i�HQt� Y DWPRVIp�H�SR]RURYiQt� ] U$]QêFK� ~KO$ S�LQiãt� SURVWRURYRX� LQIRUPDFL�� 7\WR� VSUãN\� EXGRXVRXþDVQ� SR]RURYiQ\�S�tPR�QD�]HPVNpP�SRYUFKX��=GH�EXGH�Y\EXGRYiQD�����NLORPHWU$ þWYHUHþQtFK� UR]ViKOi� Vt" VSHFLiOQtFK� EDUHO$ QDSOQ�QêFK� VXSHUþLVWRXYRGRX��YH�NWHUêFK�S�L�SU$OHWX�þiVWLF�VSUãN\�Y]QLNi�WDN]YDQp�ýHUHQNRYRYR�]i�HQt�RS�W� SR]RURYDWHOQp� FLWOLYêPL� IRWRQiVRELþL� �REU����� 9ODVWQRVWL� VSUãN\� MVRX� SDNP��LWHOQp� MHGQDN� ] YHOLNRVWL� � ]DVDåHQp� SORFK\� D� MHGQDN� ] UR]GtO$ þDV$ GHWHNFHY MHGQRWOLYêFK�EDUHOHFK�9KRGQp�PtVWR�SUR�YêVWDYEX�WRKRWR�GHWHNWRUX�E\OR�QDOH]HQR�QD�MLåQt�SRORNRXOLY UR]ViKOêFK�D�WpP���SXVWêFK�SDPSiFK�$UJHQWLQ\��9êVWDYED�E\OD�]DKiMHQD�URNX�����D�S�HGSRNOiGDQê�WHUPtQ�GRNRQþHQt�MH�URN�������3RWp�E\�P�O�EêW�LGHQWLFNêGHWHNWRU� Y\VWDY�Q� L� QD� VHYHUQt� SRORNRXOL� Y DPHULFNpP� VWiW� 8WDK�� 'RVWDYEDGUXKpKR�K\EULGQtKR�GHWHNWRUX�QD�VHYHUQt�SRORNRXOL�E\�XPRåQLOD�VOHGRYDW�VSUãN\RG�þiVWLF�S�LFKi]HMtFtFK�] FHOpKR�YHVPtUX�



���)OXRUHVFHQþQt�GHWHNWRU�
3RGREQ� MDNR�MH�QH]E\WQp��DE\�GR�UHDOL]DFH�WDN�UR]ViKOpKR�SURMHNWX��MDNêP$8*(5�MH��E\OR�]DSRMHQR�PQRKR�Y�GF$ ] �DG\�]HPt�] FHOpKR�VY�WD��SUDFXMH�QDSURMHNWX�Y UiPFL�9ê]NXPQpKR�FHQWUD�þiVWLFRYp�I\]LN\�Q�NROLN�LQVWLWXFt�]� ýHVNpUHSXEOLN\��3�HGHYãtP�N�]tVNiYDQt��RSUDFRYiQt�D�LQWHUSUHWDFL�GDW�] GHWHNWRU$ MH]DP��HQD�SUiFH�NROHJ$ ] )]Ò�$9ý5�D�0))�8.��6FKRSQRVW�Y\URELW�]UFDGOD�SURIOXRUHVFHQþQt�GHWHNWRU�NYDOLILNRYDOD�GR�SURMHNWX�$8*(5�SUDFRYQtN\�6/2�9 SRþiWHþQt�Ii]L�MHGQiQL�R�YVWXSX�ýHVNp�UHSXEOLN\�GR�SURMHNWX�MVPH�VH�PRKOLRS�tW�R�SR]LWLYQt�UHIHUHQFH�] YêURE\�]UFDGORYêFK�V\VWpP$ SUR�SURMHNW\�&$7�D&(/(67(�YH�IUDQFRX]VNêFK�3\UHQHMtFK�>�@��3R]G�ML�MVPH�PRKOL�XSODWQLW�L]NXãHQRVWL�V QiYUK\�D�YêSRþW\�RSWLFNêFK�V\VWpP$2SWLFNi� VRXVWDYD� IOXRUHVFHQþQtKR� GHWHNWRUX� PXVt� VSO�RYDW� QiVOHGXMtFtSRåDGDYN\��0XVt�PtW�SRP�UQ� YHONp�]RUQp�SROH��SRåDGRYiQR�MH����[����VWXS�$�'HWHNRYDQê�RSWLFNê� VLJQiO� MH� YHOPL� NUiWNê� D� VODEê�� 3URWR� MH� SRW�HED�� DE\�P�OWHOHVNRS�YHONRX�YVWXSQt� DSHUWXUX�� NWHUi� SRMPH�PD[LPXP�HQHUJLH� � YH� YOQRYpPUR]VDKX�FFD�����±�����QP��7RWR�]i�HQt�MH�SRWRP�RSWLFNRX�VRXVWDYRX�IRNXVRYiQRGR�RKQLVNRYp�SORFK\�WHOHVNRSX��NGH�MH�XPtVW�Q�GHWHNWRU�WYR�HQê�PDWLFt�U\FKOêFKIRWRQiVRELþ$ Y\VRFH� FLWOLYêFK� Y� XYHGHQp� � XOWUDILDORYp� REODVWL� VSHNWUD�� 9HGOHYHONp� YVWXSQt� DSHUWXU\� WHOHVNRSX� MH� ORJLFNêP� SRåDGDYNHP� PLQLPDOL]DFHUHODWLYQt�DSHUWXU\��NWHUi�E\�P�OD�PtW�KRGQRWX�PLQLPiOQ� IQR  ���3$YRGQtP�QiYUKHP�>���@�E\OR�Y\XåtW�YODVWQRVWL�RSWLFNp�VWDYE\�SRP�UQ� GORXKR]QiPp�Y NODVLFNp�DVWURQRPLL�SRG�Qi]YHP�6FKPLGWRYD�NDPHUD� D� WR� YH�YDULDQW�EH]� W]Y�� NRUHNþQt� GHVN\�� =iNODGQt� YODVWQRVWt� WpWR� VRXVWDY\� MH� VNXWHþQRVW�� åHSUDNWLFN\�QHPi�GHILQRYiQX�RSWLFNRX�RVX�D�]MHGQRGXãHQ� �HþHQR�MHGLQRX�DEHUDFtPDMtFt�YOLY�QD�WYDU�VWRS\�Y ]DVWDYRYDFt� URYLQ� MH�RWYRURYi�YDGD��NWHUi� MH�VWHMQiSUR�YãHFKQ\��~KO\�GRSDGDMtFtKR�]i�HQt���S�HGP�W�Y QHNRQHþQX����6WRSD�RSWLFNpKRVYD]NX� �� VSRW� �� Pi� VWHMQRX� YHOLNRVW� SUR� FHOp� ]RUQp� SROH� VRXVWDY\�� S�LþHPåRKQLVNRYi�SORFKD�MH�NRQFHQWULFNi�VH�]UFDGOHP���3HW]YDORYD�N�LYRVW���-DN�MLå�E\OR�XYHGHQR��GHWHNWRU�MH�WYR�HQ�PDWLFt�IRWRQiVRELþ$��7\WR�IRWRQiVRELþHãHVWL~KHOQtNRYpKR�SU$�H]X�MVRX�UR]ORåHQ\�QD�SORãH�FFD�����[�����PP��S�LþHPåWDWR� SORFKD� MH� NXORYi�� WDN� MDN� Y\SOêYi� ]H� ]iNODGQtFK� YODVWQRVWt� 6FKPLGWRY\VWDYE\�.DåGê� IRWRQiVRELþ� NDPHU\� WYR�t� SUDNWLFN\� MHGHQ� SL[HO� GHWHNþQt� SORFK\� QHQHSRGREQp�VYRX�IXQNFt�&&'�VQtPDþL��9HOLNRVW�ÄSL[HOX³�E\OD�XUþHQD�QD�KRGQRWX���� ~KORYpKR� VWXSQ� >� �� @�� 'RYROHQi� ~KORYi� YHOLNRVW� RWYRURYp� YDG\� VRXVWDY\WHOHVNRSX�E\OD�VWDQRYHQD�QD�����~KORYpKR�VWXSQ���3UR�]YROHQê�SRORP�U�N�LYRVWL]UFDGOD�VRXVWDY\�5� ������PP�MH�SRWRP��YHOLNRVW�VSRWX�GHILQRYDQi�RWYRURYRXYDGRX�D�WR�SU$P�UHP�VSRWX�EOt]NêP�KRGQRW� ���PP�



.RQHþQê� RSWLFNê� V\VWpP� IOXRUHVFHQþQtKR� GHWHNWRUX� SURãHO� RG� VYpKR� SUYQtKRQiYUKX�NYDOLWDWLYQtP�YêYRMHP�QD�NWHUpP�VH�QDãH�SUDFRYLãW� FHORX�GREX�YêUD]Q�SRGtOHOR�� -HKR� RSWLFNp� VFKpPD� � D� ]MHGQRGXãHQê� �'� SRKOHG� MH� YLG�W� QDQiVOHGXMtFtP�REUi]NX�þ����=UFDGOR�VRXVWDY\�Pi�S�LEOLåQ� þWYHUFRYê�WYDU�R�UR]P�UX�FFD������[������PP�3UR� ]MHGQRGXãHQt� YêURE\� ]UFDGOD� �� OLPLW\� YêUREQt� WHFKQRORJLH� �� E\OR� QXWQpUR]G�OLW� SORFKX� QD� PHQãt� VHJPHQW\� ãHVWL~KHOQtNRYpKR� WYDUX� S�LþHPå� SU$P�URSVDQp� NUXåQLFH� MHGQRKR� VHJPHQWX� S�HVDKXMH� ���� PP�� 'RYROHQi� KRGQRWDFHONRYp� YDG\� ]UFDGOD� GDQi� YHOLNRVWt� VSRWX� XPRåQLOD� SRGVWDWQ� PLQLPDOL]RYDWWORXã"NX� VHJPHQWX� ]UFDGOD�QD�KRGQRWX����PP��7DWR� WORXã"ND�� VLFH� QHGRYROXMHXGUåHW� NYDOLWX� IXQNþQt� SORFK\� ]UFDGOD�� NWHUi� GRVDKXMH� KUDQLFH� W]Y�� GLIUDNþQtKROLPLWX�� DOH� SUR� GDQp� SRXåLWt� S�HNUDþXMH� SRåDGDYN\� SURMHNWX�� 3�LWRP� GtN\�PDOpWORXã"FH�VHJPHQWX� MVRX�~VSRU\�QD�Yi]H�FHOpKR�]UFDGOD� � ]QDþQp�D�XPRå�XMt� WDN]MHGQRGXãHQt� QRVQp� NRQVWUXNFH�� PDQLSXODFH� D� SRG�� 'tOþt� ]UFDGORYp� VHJPHQW\O]H�]D�DGLW�PH]L�W]Y���XOWUDOHKNi�]UFDGOD�%\OR� E\� MLVW� PRåQp� UR]G�OLW� ]UFDGOR� QD� VHJPHQW\� MLQpKR� WYDUX� QHåãHVWL~KHOQtN\��âHVWL~KHOQtN�VH�DOH�WYDUHP�SRGREi�NUXKX��FRå�MH�WYDU�RSWLPiOQt�]KOHGLVND�NODVLFNêFK�PHWRG�RSUDFRYiQt�VNOHQ�QêFK�SRORWRYDU$�1D� S�LEOLåQ� þWYHUFRYp� VHJPHQW\� VH� UR]KRGOL� UR]G�OLW� ]UFDGOR� NROHJRYpY SURMHNWX�] 1�PHFND�D�GDOãt�VSROXSUDFXMtFt�VNXSLQD�]�,WiOLH��9ROEX�WRKRWR�WYDUXXPRåQLOD� RGOLãQi� WHFKQRORJLH� YêURE\� � D� WRX� MH� X� Q�PHFNêFK� ]UFDGHOMHGQRKURWRYp�GLDPDQWRYp�REUiE�Qt�KOLQtNRYpKR�SRORWRYDUX��NG\�QHQt�XSODW�RYiQURWDþQt�SRK\E�REUiE�Qp�þiVWL�� ,WDORYp�]DVH�SRW�HEQê�SRORP�U�N�LYRVWL�VHJPHQW$]UFDGHO�GRVDKRYDOL� WHFKQLNRX� W]Y��SURSDGiQt� URYLQQêFK�SRORWRYDU$��1D�]iNODG�QiURþQêFK�WHVW$ YãHFK��]UFDGORYêFK�VHJPHQW$ E\OR�UR]KRGQXWR�SRXåtW�SUYQt�GYDW\S\�]UFDGHO��1D�QiVOHGXMtFtP�REUi]NX�þ��� MH� ]UFDGOR�SURWRW\SX� IOXRUHVHQþQtKRGHWHNWRUX�� NWHUp� MH� ] SRORYLQ\� VHVWDYHQR� ] Q�PHFNêFK� ÄþWYHUFRYêFK³KOLQtNRYêFK�]UFDGHO�D�QDãLFK�VNOHQ�QêFK�ãHVWL~KHOQtNRYêFK��7HQWR�ÄK\EULG³�E\OVHVWDYHQ�SRX]H�SUR�]NXãHEQt�WHVW\�%�KHP�DQDOê]�RSWLFNêFK�YODVWQRVWt� VRXVWDY\� WHOHVNRSX� E\OD� WDWR� GRSOQ�QD� RSUYHN�YãHREHFQ� QD]êYDQê�Y UiPFL�SURMHNWX�NRUHNþQtP�SUVWHQFHP��,GHD�Y\OHSãLWRSWLFNp�YODVWQRVWL�VRXVWDY\�]D�D]HQtP�W]Y��6FKPLGWRY\�GHVN\�QHPRKOD�EêW�SOQ�Y\XåLWD� Y]KOHGHP� N YHONpPX� ]RUQpPX� SROL� VRXVWDY\�� FRå� YHGH� SUR� YHONpGRSDGRYp� ~KO\� N UD]DQWQtPX� QiU$VWX� DEHUDFt� Y\ããtKR� �iGX�� %\OD� DOH� S�LMDWDP\ãOHQND� � ]D�DGLW�GR� VRXVWDY\�NRUHNþQt�SUYHN�SUVWHQFRYpKR� WYDUX��NWHUê� ]YêãtVY�WHOQRVW�FHOp�VRXVWDY\�D�S�LWRP�EXGRX�]DFKRYiQ\�PD[LPiOQ� GRYROHQp�S�tþQpDEHUDFH��UHSUH]HQWRYDQp�GRYROHQêP�SU$P�UHP�VY�WHOQp�VWRS\����VSRWX������PPSUR�]RUQp�~KO\�GR����VWXS�$���HãHQt�WRKRWR�~NROX�VH�XMDOR�Q�NROLN�]DKUDQLþQtFKVNXSLQ��S�LþHPå�MDNR�NRQHþQi��E\OD�S�LMDWD�YHU]H�QDYUåHQi�QD�QDãHP�SUDFRYLãWL�9êVOHGNHP� MH� � SUYHN�� NWHUê� S�LEOLåQ� GYRMQiVREQ� ]Y\ãXMH� SORFKX� YVWXSQtDSHUWXU\� D� WHG\� L� S$YRGQt� VY�WHOQRVW� VRXVWDY\� S�L� ]DFKRYiQt� PD[LPiOQtKRSU$P�UX�VSRWX����PP�SUR�~KO\�]RUQpKR�SROH���± ���VWXS�$��5HODWLYQt�DSHUWXUDY]URVWOD�QD�KRGQRWX�FFD�IQR  ������



9HONp� UR]P�U\� WRKRWR� DVIHULFNpKR� SUYNX� NODGRX� Y\VRNp� QiURN\� QD� MHKRYêUREX�� NWHURX� ]SRþiWNX� RWHVWRYDOL� NROHJRYp� ] .DUOVUXKH�� NWH�t� SRXåLOLWHFKQRORJLL� MHGQRKURWRYpKR� GLDPDQWRYpKR� REUiE�Qt� VSHFLiOQtKR� DNU\OiWX�9\UREHQê�SURWRW\S��SRWYUGLO�IXQNþQRVW�WRKRWR�SUYNX�Y VRXVWDY� WHOHVNRSX��-HKRILQiOQt� SRGRED� MH� YLG�W� ] REU�� þ��� �� 3UVWHQHF� MH� ] WHFKQRORJLFNêFK� G$YRG$UR]G�OHQ�QD����VHJPHQW$ VKRGQpKR�WYDUX�9êUREX�SUVWHQF$ S�HY]DOL��NROHJRYp�] %UD]tOLH��NWH�t�VH�UR]KRGOL��SUR�DSOLNDFLNODVLFNp� RSWLFNp� WHFKQRORJLH� D� DNU\OiW� E\O� QDKUD]HQ� RSWLFNêP� VNOHP��0DWHULiOYKRGQê� SUR� SRXåLWt� Y VRXVWDY� PXVt� ]DMLVWLW� PD[LPiOQt� SURSXVWQRVW� YOQRYêFKGpOHN� Y� UR]VDKX� � ���� �� ���� QP�� 'RVWXSQRVW� WDNRYêFK� PDWHULiO$ MH� YHOPLRPH]HQi�D�SURWR�MH�L�MHMLFK�FHQD�Y\VRNi�=iNODGQt�RSWLFNi�VWDYED�WHOHVNRSX�IOXRUHVFHQþQtKR�GHWHNWRUX�MH�GiOH�GRSOQ�QDR�RFKUDQQê�RSWLFNê�ILOWU�SUR�SiVPR������±�����QP��NWHUê�MH�XPtVW�Q�Y EOt]NRVWLNRUHNþQtKR�SUVWHQFH��-H�SRXåLWR�ILOWURYp�VNOR�I\�6FKRWW��NRQNUpWQ� 8*��
���6NOHQ�Qi�]UFDGOD�SUR�IOXRUHVFHQþQt�GHWHNWRU
3RåDGDYN\� QD� SDUDPHWU\� MHGQRWOLYêFK� VHJPHQW$ ]UFDGOD� MVRX� ]�HMPp] S�HGHãOpKR� RGVWDYFH�� 0HWRGRX� NRQHþQêFK� þWYHUF$ MVPH� SURYHGOL� SHYQRVWQtYêSRþW\� D� SR� ]YiåHQt� WHFKQRORJLFNêFK�PRåQRVWt� MVPH� VH� UR]KRGOL� SUR� YêUREX]UFDGHO�R�WORXã"FH����PP�7HFKQRORJLH�YêURE\�]DþtQi�YH�VNOiUQiFK�.DYDOLHU�QD�6i]DY���NGH�MLå�WUDGLþQ�VNOi�L� OLVXMt�SUR�QDãH�SRW�HE\�SRORWRYDU\�]UFDGHO��3RORWRYDU\�MVRX�]H�6,0$;8�FRå� MH� VNORYLQD� SRGREQi� YH� VY�W� ]QiPpPX� 3<5(;8�� 9ROED� VNORYLQ\� QHQtQiKRGQi�� 6,0$;� MH� YHOLFH� GRE�H� RSUDFRYDWHOQê�� Pi� YêERUQp� SHYQRVWQtFKDUDNWHULVWLN\� D� MH� WHSHOQ� L� FKHPLFN\� VWDELOQt�� 9 QHSRVOHGQt� �DG� OLGpY .DYDOLHUX� RSUDYGX� UR]XPt� VYpPX� �HPHVOX� D� QDãOL� VL� FHVWX� N FKiSiQt� QDãLFKþDVWR�YHOLFH�VSHFLILFNêFK�SRåDGDYN$�9êOLVN\� MVRX� Y RSWLFNp� GtOQ� 6/2� GiOH� RSUDFRYiQ\� Y Q�NROLND� NURFtFKNODVLFNRX� RSWLFNRX� WHFKQRORJLt� SRPRFt� YROQêFK� EUXVLY� D� OHãWLY� �REU����1HREY\NOp� PQRåVWYt� WHFKQRORJLFNêFK� SUREOpP$ ]iVDGQtKR� Yê]QDPX� MVPHPXVHOL� Y\�HãLW� Y]KOHGHP� N QHVWDQGDUGQtP� UR]P�U$P� VHJPHQW$�� 2SUDFRYiQt]UFDGHO� V SU$P�UHP�RSVDQp�NUXåQLFH�����PP�Y\åDGXMH� QHMHQ� VWURMQt� Y\EDYHQtRGSRYtGDMtFtFK� UR]P�U$�� DOH�YHOLFH�þDVWR�]FHOD� MLQp� WHFKQRORJLFNp�SRVWXS\��QHåMVRX�REY\NOp�SUR�E�åQRX�RSWLFNRX�SUD[L�'DOãt�VDPRVWDWQRX�NDSLWRORX�YH�YêURE� ]UFDGHO�SUR�)'�MH�QDSD�RYiQt�WHQNêFKYUVWHY��5R]KRGOL� MVPH� VH� SUR� NODVLFNp� RGSRURYp� QDSD�RYiQt� UHIOH[Qt� KOLQtNRYpYUVWY\�NU\Wp�RFKUDQRX�YUVWYRX�6L2�� ��NWHURX�QDSD�XMHPH�SRPRFt�HOHNWURQRYpKRG�OD��5R]P�U\�D�KPRWQRVW� ]UFDGORYêFK� VHJPHQW$ D�QXWQRVW�XPtVWLW�]UFDGOR�S�LQDSD�RYiQt�YUVWHY�QDG�]GURMH�QDSD�RYDQêFK�PDWHULiOX�QiV�YHGOD�N UR]KRGQXWt�RNRQVWUXNFL�D�YêURE� QDSD�RYDFt�DSDUDWXU\�SRGOH�QDãLFK�VSHFLILFNêFK�SRåDGDYN$�



ÒVS�ãQê� SURYR]� QDSD�RYDFt� DSDUDWXU\� MH� ~]FH� VYi]iQ� V Y\WYR�HQtP� þLVWêFKSURVWRU�SUR� MHMt� SURYR]RYiQt��= WRKRWR�G$YRGX� MVPH�S�HVWDY�OL� D� WHFKQRORJLFN\Y\EDYLOL�Q�NROLN�PtVWQRVWt�Y EXGRY� 6/2�9 SU$E�KX�YêUREQtKR�SURFHVX�MH�VRXVWDYQ� VOHGRYiQD�NYDOLWD�WHFKQRORJLFNêFKRSHUDFt��.YDOLWD�RSUDFRYiQt�RGUD]Qp�SORFK\�]UFDGOD�MH�WHVWRYiQD�SRPRFt�5RQFKLWHVWX� D� QRåRYêP� WHVWHP�� 1D� REUi]NX� þ��� MH� VQtPHN� ]UFDGOD� QD� 5RQFKL� WHVWX�5HIOHNWLYLWD�]UFDGHO�MH�NRQWURORYiQD�SRPRFt�NRPSDUDþQtKR�UHIOHNWRPHWUX��NG\�MHSRURYQiYiQD��QDP��HQi�KRGQRWD�V KRGQRWRX�]tVNDQRX�QD WHVWRYDFtP�]UFDGOH�SURXUþHQRX�YOQRYRX�GpONX��1D�JUDIX�þ���MVRX�KRGQRW\�UHIOHNWLYLW\�]UFDGHO�SUR�SUYQtGYD�IOXRUHVFHQþQt�GHWHNWRU\��NWHUp�MVPH�MLå�RGHVODOL�GR�$UJHQWLQ\�N QDPRQWRYiQtQD� )'�� 1iVOHGXMtFt� JUDI� þ��� GRNXPHQWXMH� UR]SW\O� KRGQRW� UiGLXV$ ]UFDGORYêFKVHJPHQW$ RNROR�QRPLQiOQt�KRGQRW\�������PP�5R]KRGXMtFtP� NULWHULHP� SUR� SRVX]RYiQt� NYDOLW\� SORFK� ]UFDGHO� MH� YHOLNRVWVWRS\�VYD]NX�SR�RGUD]X�QD�]UFDGOH�Y URYLQ� VW�HGX�N�LYRVWL�]UFDGOD��9 WH[WX�MVPHXYHGOL��åH�]UFDGORYp�VHJPHQW\� �DGtPH�GR�NDWHJRULH�QH]REUD]RYDFtFK�RSWLFNêFKSUYN$�� SURWR� MHMLFK� SRXåLWHOQRVW� SUR� GDQê� ~þHO� SRVX]XMHPH� SRGOH� VFKRSQRVWLS�HQpVW�VY�WHOQê�ERG�XPtVW�Qê�YH�VW�HGX�N�LYRVWL�]UFDGOD�QD�SORãNX�Y WpåH�URYLQ��9]KOHGHP�N YHOLNRVWL� SL[HOX�NDPHU\� �� ���PP� �� D� WHRUHWLFNp� KRGQRW� YHOLNRVWLRWYRURYp�YDG\� FHOpKR� WHOHVNRSX� �����PP� �� S�HNUDþXMH�NYDOLWD� ]UFDGHO�� V E�åQ�GRVDKRYDQêP� � SU$P�UHP� RGUDåHQp� VWRS\� GR� ���� PP�� VWDQRYHQp� SRåDGDYN\V YHOLNRX�UH]HUYRX�
���3RVWXS�SUDFt�QD�SURMHNWX
3URMHNW� $8*(5� S�HãHO� Y VRXþDVQp� GRE� ] Ii]H� WHVWRYiQt� GR� Ii]H� VWDYE\GHILQLWLYQtKR�]D�t]HQt��9 SUYQt�HWDS� E\OD SRVWDYHQD�EXGRYD�SUR�SUYQt�)'���/RV/HRQHV� � REU������ YH� NWHUp� E\O\� QDLQVWDORYiQ\� GYD� SURWRW\S\� WHOHVNRS$ >���@�%XGRYD� SUR� GUXKê� )'� �� &RLKXHFR� �� MH� W�VQ� S�HG� GRNRQþHQtP�� 3UR� WHVW\SR]HPQtKR�GHWHNWRUX�E\OR�QDLQVWDORYiQR����YêãH�]PtQ�QêFK�YRGQtFK�NRQWHMQHU$V IRWRQiVRELþL�%\OD�SURY��HQD�IXQNþQRVW�RERX�W\S$ GHWHNWRU$ D�RG]NRXãHQD�WHFKQRORJLH�SURNRUHODFL�QDP��HQêFK�GDW��1D�REUi]NX�þ����MH�MHGHQ�] HYHQW$ ]tVNDQêFK�QD�)'��=DSRWYU]HQt� VFKRSQRVWL� SURMHNWX� GRViKQRXW� Y\W\þHQpKR� FtOH�� O]H� SRYDåRYDW]D]QDPHQiQt�HYHQWX�R�HQHUJLL� ����(H9��FRå� MH�SUDKRYi�KRGQRWD�HQHUJLt� þiVWLF�NWHUp�MVRX�S�HGP�WHP�]iMPX�SURMHNWX�-HãW� Y OHWRãQtP� URFH� S�HGSRNOiGi� þDVRYê� KDUPRQRJUDP� SUDFt� QD� SURMHNWXRVD]HQt�WHOHVNRS$ QD�)'�/RV�/HRQHV�D�&RLKXHFR�WDN���DE\�E\O�Y\XåLW�VWHUHRHIHNWSR]RURYiQt� DWPRVIpU\� PH]L� GY�PD� GHWHNWRU\� D� WtP� E\O\� ]Y�WãHQ\� PRåQRVWLSURVWRURYp�LGHQWLILNDFH�]GURM$ þiVWLF�NRVPLFNpKR�]i�HQt�'DOãt�]Y\ãRYiQt� �SRþWX�GHWHNþQtFK�YRGQtFK�NRQWHMQHU$ SR]HPQtKR�GHWHNWRUXDå� GR� SOiQRYDQpKR� SRþWX� �� ���� EXGH� YêUD]Q� ]Y�WãRYDW� SUDYG�SRGREQRVW]D]QDPHQiQt�SU$FKRG$ þiVWLF�V YHOPL�Y\VRNêPL�HQHUJLHPL�3URMHNW�EXGH�GRNRQþHQ�Y URFH��������MHKR�SOiQRYDQi�åLYRWQRVW�MH����OHW�



3RG�NRYiQt7�FKWR�YêVOHGN$ E\OR�GRVDåHQR�]D�ILQDQþQtKR�S�LVS�Qt�0LQLVWHUVWYD�ãNROVWYt��POiGHåH�D�W�ORYêFKRY\��SRGSRURX�SURMHNW$ Yê]NXPX�DYêYRMH�/1��$����D�/$����*UDQWRYp�DJHQWXU\�$9�ý5�SRGSRURX�SURMHNWX�$���������
/LWHUDWXUD
>�@���&RUGHUR��$��HW�DO����3URSRVDO�IRU�WKH�2SWLFDO�6\VWHP�RI�WKH�)OXRUHVFHQFH�'HWHFWRUV�RIWKH�$XJHU���3URMHFW��*$3����������
>�@���3DODWND��0��HW�DO���%LIRFDO�2SWLFDO�6\VWHP�RI�WKH�6FKPLGW�&DPHUD���'HVLJQ�RI�WKH&RUUHFWRU��5LQJ���*$3�����������ZZZ�DXJHU�RUJ�DGPLQ�FJL�ELQ�ZRGD�JDSBQRWHV�SO
>�@���3DODWND��0��HW�DO���$QDO\VLV�RI�3RVVLEOH�6XEVWLWXWLRQ�RI�WKH�$VSKHULF�6XUIDFH�RI�WKH&RUUHFWRU�$QQXOXV�E\�D�6KDSH�ZLWK�6LPSOHU�3URGXFWLRQ�7HFKQRORJ\��*$3�����������ZZZ�DXJHU�RUJ�DGPLQ�FJL�ELQ�ZRGD�JDSBQRWHV�SO
>�@���6FKRYiQHN��3���9OþHN��0���+UDERYVNê��0���3DODWND��0���3RGtO�6SROHþQp�ODERUDWR�H�RSWLN\83�D�)=Ò�$9�ý5�Y 2ORPRXFL�QD�VWDYE� DWPRVIpULFNêFK�RSWLFNêFK�GHWHNWRU$Y\VRNRHQHUJHWLFNêFK�þiVWLF�NRVPLFNpKR�]i�HQt��-HPQi�PHFKDQLND�D�RSWLND��������������
>�@���7KH�&ROODERUDWLRQ�3LHUUH�$8*(5�3URMHFW��7HFKQLFDO�'HVLJQ�5HSRUW������KWWS���WGSF����IQDO��JRY�RUJ�WGU�LQGH[�KWPO�±�Y WLVNX
>�@���0DWWKLDH��*���7+(�3,(55(�$8*(5�2%6(59$725<�&2//$%25$7,21�2SWLFV�DQG�0HFKDQLFV�RI�WKH�$XJHU�)OXRUHVFHQFH�'HWHFWRU��3URF����WK�,&5&�+DPEXUJ��*HUPDQ\��$XJXVW�������&RSHUQLFXV�*HVHOOVFKDIW��9RO�+(��SS��������������
>�@����.ODJHV��+���7+(�3,(55(�$8*(5�2%6(59$725<��&2//$%25$7,21�&DOLEUDWLRQ�RI�WKH�$XJHU�)OXRUHVFHQFH�7HOHVFRSHV��3URF����WK�,&5&��+DPEXUJ�*HUPDQ\��$XJXVW�������&RSHUQLFXV�*HVHOOVFKDIW��9RO�+(��SS���������������
>�@����ZZZ�$8*(5�RUJ


