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� ÒYRG3�HVWRåH� MH� 6OXQFH� þORY�NX� QHMEOLåãt� KY�]GRX�� NDåGê� GDOãt� SRNXV� R� ]RGSRY�]HQt� Q�NWHUpRWi]N\�SRX]H�Y\YROi�GDOãt�QHMDVQRVWL��,�S�HV�VWDOHWt�WUYDMtFt��DGX�SR]RURYiQt�SRYUFKX�6OXQFH�YEtOpP�VY�WOH�D�GHVHWLOHWt�SR]RURYiQt�Y�U$]QêFK�VSHNWUiOQtFK�þDUiFK�QHPiPH�GRVXG�Y�Q�NWHUêFKSRFKRGHFK�QD�6OXQFL�MDVQR�6OXQFH� MH� KY�]GRX� QD� KODYQt� SRVORXSQRVWL� SURMHYXMtFt� ]QDþQRX� DNWLYLWX�� 7DWR� DNWLYLWD� MHS�HYiåQ� �t]HQD� VLOQêP� ORNiOQtP�PDJQHWLFNêP�SROHP�� MHKRå� QHMYêUD]Q�MãtP�SURMHYHP� MVRXVOXQHþQt� VNYUQ\�� 6OXQHþQt� VNYUQ\� Y\VN\WXMtFt� VH� YH� VNXSLQ�� D� RYOLY�RYDQp� YH� VYpP� YêYRMLMHGQtP� ORNiOQtP� PDJQHWLFNêP� SROHP� VGUXåXMHPH� SUR� S�HKOHG� GR� DNWLYQt� REODVWL�� .DåGiDNWLYQt� REODVW� VH� QDYHQHN� SURMHYXMH� DNWLYQtPL� MHY\�� NWHUp� ]DVDKXMt� YãHFKQ\� YUVWY\� VOXQHþQtDWPRVIpU\�Y�ORNDOL]RYDQp�D�RKUDQLþHQp�REODVWL�D�NWHUp�VSROX�YHOPL�~]FH�VRXYLVt��0DJQHWLFNpSROH�]GH�Y\VWXSXMH�MDNR�MHGQRWtFt�HOHPHQW��NWHUê�KUDMH�X�DNWLYLW\�SUYRWQt�UROL��$NWLYQt� REODVWL� SURFKi]HMt� ]DMtPDYêP� YêYRMHP�� 1DVWL�PH� VL� MHGHQ� ]� PRåQêFK� VFpQi�$�3�HGQ���MDN�XNi]DOD�SR]RURYiQt�%80%<�D�+2:$5'$������]�URNX�������QRYi�REODVW�Y]QLNi�YåG\Y� PtVW��� NGH� VH� MLå� Q�NG\� S�HGWtP� DNWLYQt� REODVW� Y\VN\WRYDOD�� S�HVQ�ML� Y� PtVWHFK�� NGH� VHQDFKi]HMt� VWDUp� PDJQHWLFNp� SROH�� 1HMSUYH� VH� REMHYt� MDVQi� SORãND� Y� MLQDN� SRNOLGQpFKURPRVIp�H��NWHUi� U\FKOH�]Y�WãXMH�VY$M� UR]P�U�Y� ORQJLWXGiOQtP�VP�UX��9�SU$E�KX�Q�NROLNDGQt�VH�YH�IRWRVIp�H�REMHYt�PDOi�VNYUQND�Y�S�HGQt�þiVWL�DNWLYQt�REODVWL��REMHYt�VH�YåG\�Y�PtVW��NGH�VH�VWêNDMt�W�L�D�YtFH�VXSHUJUDQXOt���MHå�U\FKOH�]Y�WãXMH�VYRML�YHOLNRVW�D�QD]êYi�VH�YHGRXFtVNYUQD�� 9� GDOãtFK� GQHFK� VH� Y\YLQH� VNXSLQD� VNYUQ�� Y� QLFKå� O]H� REY\NOH� RGOLãLW� GY�� SRODULW\PDJQHWLFNpKR� SROH� �� SRODULWD� W]Q�� FKYRVWRYp� VNYUQ\� MH� RSDþQi� QHå� SRODULWD� VNYUQ\� YHGRXFt�6NXSLQD�VH�GiOH�SURWDKXMH�Y�URYQRE�åNRYpP�VP�UX��'R�PD[LPD�VH�VNXSLQD�]SUDYLGOD�GRVWDQHSR�MHGQRP�Då�GYRX�WêGQHFK�RG�Y]QLNX���REVDKXMH�QHMYtFH�VNYUQ�D�W\�MVRX�WDNp�QHMY�Wãt��9�GRE�NROHP�PD[LPD� DNWLYQt� REODVWL� Y� MHMtP�RNROt� Y]QLNDMt� NOLGQp� SURWXEHUDQFH�� NWHUp� VH� QiP�S�LSURPtWiQt� QD� IRWRVIpUX� MHYt� MDNR� WPDYp� ILODPHQW\� �� REODND� KXVWpKR� D� FKODGQpKR� SOD]PDWXVOHGXMtFtKR�VLORN�LYN\�PDJQHWLFNpKR�SROH�D�]DVDKXMtFt�þDVWR�YHOPL�Y\VRNR�GR�NRUyQ\�6OXQFH�6NYUQ\�FKYRVWRYp�þiVWL�VH�]DþtQDMt�UR]SDGDW�D�Y\WUiFHW�D�]SUDYLGOD�SR�GYRX�RWRþNiFK�6OXQFH�FFD� ������ GQt�� VH� MLå� ]WUiFt� YãHFKQ\� VNYUQ\� Y� REODVWL��'DOãt� YêYRM� REODVWL� MH� SR]QDPHQDQêS�HGHYãtP� NOLGQêP� ILODPHQWHP�� NWHUê� VH� YOLYHP� GLIHUHQFLiOQt� URWDFH� 6OXQFH� SURGOXåXMH� DUR]G�Ot�REODVW�GR�GYRX�þiVWt�RSDþQp�SRODULW\��7HKG\�GRVDKXMH�ILODPHQW�QHMY�Wãt�GpON\��REY\NOHYãDN�MLå�QHS�HåLMH�GDOãt�RWRþNX�D�UR]SDGi�VH��7tP�NRQþt�H[LVWHQFH�DNWLYQt�REODVWL�QD�6OXQFL�
�



'$ND]HP� WRKRWR� VFpQi�H� MH� QDS�tNODG� YêYRM� DNWLYQt� REODVWL� þtVOR� ������ NWHUi� S�HåLOD� W�LRWRþN\� 6OXQFH� D� MHMt� YêYRM� O]H� VOHGRYDW� QD� S�LORåHQpP� REUi]NX� �]GURMZZZ�VSDFHZHDWKHU�FRP��VQtPN\�SR�L]RYiQ\�VRQGRX�62+2��

6DPRWQê�YêYRM�D�åLYRW�VOXQHþQt�VNYUQ\�MH�YHOPL�~]FH�Yi]iQ�QD�VXSHUJUDQXODþQt�Vt"��1RYiVNYUQD�VH�REMHYt�YåG\�Y�PtVW���NGH�VH�VWêNDMt� W�L�D�YtFH�VXSHUJUDQXOt��5$VW�VNYUQ\�SRNUDþXMHSRGpO� KUDQLFH� VXSHUJUDQXOH� D� ]DþQH� ML� Y� SUVWHQFL� REWpNDW�� 7HSUYH� SR� S�HNURþHQt� MLVWp�PH]H]DSOQt� VXSHUJUDQXOL� L� XYQLW��� 9HONp� VNYUQ\� ]DXMtPDMt� YH� IRWRVIp�H� 6OXQFH� FHOLVWYê� SRþHWVXSHUJUDQXOt� D� WDNp� GtN\� WRPX� MVRX� YHOPL� VWDELOQt� D� GORXKR� Y\GUåt� �MDNR� QDS��� VNYUQD� ]HVNXSLQ\�������-� 6é.25$� ����� XNi]DO�� åH� WDNp� RE�� SDW\� ILODPHQWX� VH� QDFKi]HMt� Y�PtVW�� VW\NX� W�t� D� YtFHVRXVHGQtFK� VXSHUJUDQXOt� D� åH� MHMLFK� UR]P�U\� MVRX� �NYDQWRYiQ\�� V� RKOHGHP� QD� YHOLNRVWVXSHUJUDQXOt��,� QHMHQHUJHWLþW�Mãt� MHY\� QD� 6OXQFL� �� VOXQHþQt� HUXSFH�� REURYVNp� YêURQ\� HQHUJLH� QD� FHOpPVSHNWUX�YOQRYêFK�GpOHN��PDMt�VY$M�SUYRWQt�]iåHK�YåG\�Y�PtVWHFK��NGH�VH�VWêNDMt�VXSHUJUDQXOH�-DN� XYiGt� ������ ]� GYRX� VHW� SHþOLY�� VWXGRYDQêFK� HUXSFt� åiGQi� QHY]QLNOD� XSURVW�HGVXSHUJUDQXOH��DOH�YåG\�Y�PtVW���NGH�VH�VXSHUJUDQXOH�GRWêNDMt�-DN�YLGtPH��YêYRM�DNWLYQt�REODVWL� MH�YH�VNXWHþQRVWL�FHOê�NRPSOH[�MHY$��NWHUp�QiVOHGXMt�RGMHMtKR�Y]QLNX�Då�SR�]iQLN�D�MH�YHOPL�~]FH�Yi]iQ�QD�VXSHUJUDQXODþQt�Vt"��
� &R�MH�VXSHUJUDQXODFH=GURMHP�HQHUJLH�KY�]G�MVRX�WHUPRQXNOHiUQt�UHDNFH��NWHUp�SUREtKDMt�KOXERNR�Y�QLWUX�NDåGpKY�]G\��.�XYRO�RYiQt�HQHUJLH�GRFKi]t�X�6OXQFH�S�HGHYãtP�SURWRQ�SURWRQRYêP��HW�]FHP��3�LUHDNFL� VH� MDNR� HQHUJLH� XYRO�XMt� JDPD� IRWRQ\�� SUR� NWHUp� MH� SRGSRYUFKRYi� YUVWYD� VOXQHþQtKRQLWUD�QHSU$KOHGQi��9]QLNOp�WHSOR�PXVt�EêW�WHG\�RGYiG�QR�MLQêP�I\]LNiOQtP�SRFKRGHP��QHå�MH]i�HQt��D�WR�NRQYHNFt��3RG�SRYUFKHP�6OXQFH�VH�QDFKi]t�PRKXWQi�NRQYHNWLYQt�]yQD��YH�NWHUpVH�Y\VN\WXMt�Y]HVWXSQp�D�VHVWXSQp�SURXG\��NWHUp�VH�QD�SRYUFKX�6OXQFH�SURMHYt�MDNR�JUDQXODFH�*UDQXOH�QHPDMt�GORXKpKR�WUYiQt��S�HåtYDMt�PD[LPiOQ��Q�NROLN�GHVtWHN�PLQXW�D�MHMLFK�SU$P�UMH� �iGRY�� WLVtF� NLORPHWU$�� 8UþLWp� REODVWL� NRQYHNWLYQt� ]yQ\� Y\ND]XMt� VSROHþQp� U\FKORVWQtVWUXNWXU\� D� WDN� VXSHUSR]LFt� JUDQXODFH� Y]QLNi� PQRKHP� Y�Wãt� D� VWDELOQ�Mãt� VWUXNWXUD� �
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VXSHUJUDQXODFH��9HOLNRVWL�VXSHUJUDQXOt�MVRX�NROHP�W�LFHWL�WLVtF�NLORPHWU$�D�GpOND�MHMLFK�WUYiQtGRVDKXMH�Då�GHVtWHN�KRGLQ��YL]�GiOH���1D�UR]GtO�RG�JUDQXOt�QHMVRX�VXSHUJUDQXOH�SR]RURYDWHOQpY�EtOpP�VY�WOH��=DWtPFR�YUFKRON\�JUDQXOt�PDMt�S�HGHYãtP�YHUWLNiOQt�NRPSRQHQWX� U\FKORVWL� VKRGQRWDPL��iGRY��Y�NLORPHWUHFK�]D�VHNXQGX��X�VXSHUJUDQXOt�MH�WR�NROHP�����P�V�D�SURXG�Qt�YQLFK�MH�S�HYiåQ��KRUL]RQWiOQt��6XSHUJUDQXOH�MVPH�VFKRSQL�LGHQWLILNRYDW�QDS�tNODG�Y�U\FKORVWQtP�SROL���SURMHYt�VH�SRPRFtGRSSOHURYD�HIHNWX�SRVXQHP�þDU�YH�VSHNWUX��-HMLFK�DPSOLWXG\�MVRX�PDOp���iGRY������P�V��YL]GiOH�� D� SURWR� MH� VXSHUJUDQXODFH� S�HNU\WD� GDOãtPL� U\FKORVWQtPL� MHY\� YH� IRWRVIp�H�� S�HGHYãtPW]Y�� S�WLPLQXWRYêPL� RVFLODFHPL�� 7\WR� RVFLODFH� VOHGXMt� S�LEOLåQ�� VLQXVRYê� SU$E�K� VPRGXORYDQRX� DPSOLWXGRX�� SURWR� MH�P$åHPH� RGVWUDQLW� SU$P�URYiQtP� VQtPN$� SRNUêYDMtFtFKFHORþtVHOQê�QiVREHN�LQWHUYDOX�S�WL�PLQXW��3U$P�URYiQtP� S�HV� W�LFHW� PLQXW� ]tVNiPH� QDS��� QiVOHGXMtFt� REUi]HN� �]GURM�� 6RODU2VFLOODWLRQV�,QYHVWLJDWLRQ�� KWWS���VRL�VWDQIRUG�HGX��

1D�WRPWR�REUi]NX�MH�MLå�SDWUQi�WpP���YêKUDGQ��VXSHUJUDQXODFH��WPDYãt�RGVWtQ\�]QDPHQDMtSRK\E�VP�UHP�N�QiP��VY�WOHMãt�VP�UHP�RG�QiV��2EUi]HN�E\O�]tVNiQ�SRPRFt�GRSSOHURJUDP$�]GUXåLFRYp�REVHUYDWR�H�62+2�3RGVWDWQRX� YODVWQRVWt� VXSHUJUDQXODþQt� VtW�� MH� MHMt� UHODWLYQt� þDVRYi� VWiORVW�� 7pWR� MHMtYODVWQRVWL�O]H�Y\XåtW�NH�VOHGRYiQt�VNXWHþQpKR�SRK\EX�VOXQHþQtFK�VNYUQ�YH�IRWRVIp�H��3URMHY\VXSHUJUDQXODFH� P$åHPH� SRYDåRYDW� ]D� SURMHY\� IRWRVIpULFNp�� 7R� QDS�tNODG� R� VOXQHþQtFK
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VNYUQiFK��tFL�WDNWR�S�HVQ��QHP$åHPH��S�HVWRåH�VH�Y\VN\WXMt�YH�IRWRVIp�H��1HPiPH�WRWLå�Y$EHFS�HGVWDYX�� MDN� KOXERNR� ]DVDKXMt� DNWLYQt� REODVWL� GR� QLWUD� 6OXQFH�� 3URWRåH� VOXQHþQt� IRWRVIpUDY\ND]XMH� ]QDþQRX� GLIHUHQFLiOQt� URWDFL�� NWHUi� MH� FHONRYêP� VRXþWHP� PQRKD� GtOþtFK� SRK\E$�]S$VREHQêFK�QDS���&RUULROLVRYRX�VLORX��QHP$åHPH�VH�S�L�Yê]NXPX�SRK\E$�VNYUQ�YH�IRWRVIp�HVSROHKQRXW� QD� Q�MDNRX� SHYQRX� Vt"� VSRMHQRX� V� W�OHVHP� 6OXQFH�� 3UR� XVQDGQ�Qt� SUiFH� E\ODGHILQRYiQD� UHIHUHQþQt� &DUULQJWRQRYVNi� Vt"�� Y$þL� NWHUp� SRK\E\� VWXGXMHPH�� DOH� WDWR� XP�OiVRX�DGQLFRYi�Vt"�Y$EHF�QHEHUH�GLIHUHQFLiOQt�URWDFL�Y�~YDKX��3URWR�MH�QDOH]HQt�VXSHJUDQXODþQtVtW�� S�tPR� VSRMHQp� V� W�OHVHP� 6OXQFH� SUYRWQtP� RGUD]RYêP� P$VWNHP� SUR� SRFKRSHQtKRUL]RQWiOQtFK�SRK\E$�YH�IRWRVIp�H�6OXQFH�
� +LVWRULH�Yê]NXPX�VXSHUJUDQXODþQt�VtW�6XSHUJUDQXODþQt�U\FKORVWQt�SROH�E\OR�REMHYHQR�+$57(0�Y�OHWHFK������D�������.G\å�SHþOLY�VWXGRYDO�U\FKORVWQt�IRWRVIpULFNp�SROH��YãLPO�VL�GORXKR�S�HWUYiYDMtFtFK�VWUXNWXU�V�U\FKORVWQtPLDPSOLWXGDPL�NROHP�����P�V� D� UR]P�U\�NROHP��������NP��9�SUDFHFK�/(,*+721$��12<(6(� D6,021$� E\OR� Y� OHWHFK� ������ ����� D� ����� WRWR� SROH� VSUiYQ�� LQWHUSUHWRYiQR� MDNR� REUD]NRQYHNWLYQtFK�SURXG$�D�RQL� WDNp�MDNR�SUYQt�QD]YDOL� WHQWR�IHQRPpQ��VXSHUJUDQXODFt���9�URFH����� VH� Y� SUDFHFK�$17,$<��&+,75(+2� D�3$1'(<(� REMHYLOR� RGYR]HQt� �VStãH� RGKDG�� UR]ORåHQtU\FKORVWt� D� WHSORWQt� VWUXNWXU\� XYQLW�� MHGQRWOLYêFK� VXSHUJUDQXOiUQtFK� EXQ�N� QD� ]iNODG�NRQYHNWLYQt�WHRULH��'pOND�åLYRWD�MHGQp�EX�N\�MH�G$OHåLWi�L�]�MLQpKR�G$YRGX��/(,*+721�Y�URFH�����D������Y\VY�WOLO� SR]RURYDQp� ]iQLN\� D� UR]SDG\�DNWLYQtFK�REODVWt� MDNR�QiKRGQê�SURFHV�-HVWOLåH�MVRX�VXSHUJUDQXOH�RGSRY�GQp�SRX]H�]D�]P�QX�SRORK\�PDJQHWLFNêFK�SROt�D�PDMt�GpONXåLYRWD� NROHP� ��� KRGLQ�� SDN� /HLJKWRQ$Y� PHFKDQLVPXV� EXGH� IXQJRYDW� VSUiYQ��� 6,021� D/(,*+721� SRXNi]DOL� Y� URFH� ����� QD� SURVWRURYRX� NRUHVSRQGHQFL� KUDQLF� VXSHUJUDQXOt� VPDJQHWLFNRX� VtWt�� 7DNp� QD� ]iNODG�� åLYRWQt� GRE\� D� YHUWLNiOQt� U\FKORVWL� SURXG�Qt� YVXSHUJUDQXOtFK�RGKDGOL� MHMLFK�KORXENX�QD�������NP��7XWR�KRGQRWX�SUDNWLFN\�SRWYUGLO�Y�URFH����� '89$//� V� Y\XåLWtP� KHOLRVHLVPRORJLFNêFK� GDW� D� QDOH]O� S�HVY�GþLYp� G$ND]\�� åHVXSHUJUDQXOH�E\�PRKO\�]DVDKRYDW�GR�KORXEHN�NROHP�������NP�6WXGLH� SURYHGHQp� Y� URFH� ����� 6,021(0� D� /(,*+721(0� QD� ]iNODG�� SURSRþW$� PHWRGRXN�tåRYp�NRUHODFH�FKURPRVIpULFNp�VtW��Y�þi�H�&D.�GDO\�åLYRWQt�GREX�MHGQp�VXSHUJUDQXOH�NROHP��� KRGLQ�� 52*(56� D� -$166(1� Y� URFH� ����� SURYHGOL� SRGREQRX� DQDOê]X� ãHGHViWL� GYRXKRGLQRYpKR�NRQWLQXiOQtKR�SR]RURYiQt�YêYRMH�FKURPRVIpULFNp�+α� VtW��D�]tVNDOL�HNYLYDOHQWQtYêVOHGHN��9êSRþW\� D� SR]RURYiQt� 60,7+621$� ��������:25'(1$� D� 6,021$� ������� D�'89$//$
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�������XNi]DO\��åH�åLYRWQRVW�VXSHUJUDQXOt�E\�PRKOD�EêW�NROHP����KRGLQ��/,9,1*6721�D�255$//Y�URFH������SRXNi]DOL�QD�PDJQHWLFNp�VWUXNWXU\�QHP�QtFt�VH�SR�GREX�þW\��Då�VHGPL�GQ$��7HQWRIHQRPpQ� Y\VY�WOLOL� H[LVWHQFt� YHOPL� VWDELOQtFK� VXSHUJUDQXOiUQtFK� NRQYHNWLYQtFK� EXQ�N�.8%,&	/$� Y� URFH� ����� SR�tGLO� GRNODG� R� WRP�� åH� VXSHUJUDQXOH� Y\VN\WXMtFt� VH� Y� NOLGQêFKREODVWHFK�6OXQFH�PDMt�åLYRWQt�GREX����KRGLQ�D�YtFH�äLYRWQRVW� VXSHUJUDQXOt� O]H� XUþLW� Q�NROLND� PHWRGDPL�� MHGQD� ]� QLFK� �N�tåRYi� NRUHODFH�SRXåLWi� 6,021(0� D� /(,*+721(0� Y� URFH� ����� D� :25'(1(0� D� 6,021(0� Y� URFH� ������ GiYiåLYRWQRVW� VXSHUJUDQXOt� ��� KRGLQ� S�L� OLQHiUQt� DSUR[LPDFL� D� ��� KRGLQ� S�L� SRXåLWt� S�HVQ�MãtH[SRQHQFLiOQt� DSUR[LPDFH�� 3RXåLWt� VWHMQp� PHWRG\� QD� PDJQHWRJUDP\� GiYi� åLYRWQRVWPDJQHWLFNêFK�VWUXNWXU�NROHP����KRGLQ��:$1*���������2GOLãQêP� ]S$VREHP� ]MLã"RYDOL� åLYRWQRVW� VXSHUJUDQXOt� :$1*� D� =,5,1� Y� URFH� ������ ���=MLVWLOL��åH�Y�REODVWL�����î�����O]H�QDOp]W�S�LEOLåQ�����VXSHUJUDQXOt�D�RSWLFN\�VOHGRYDOL�MHMLFKYêYRM� Y� þDVH�� 6XSHUJUDQXOL� SRYDåRYDOL� ]D� UR]SDGORX� Y� RNDPåLNX�� NG\� ML� MLå� QHPRKOLMHGQR]QDþQ��]WRWRåQLW�V�Q�NWHURX�VXSHUJUDQXOt�]�SRþiWHþQtKR�VWDYX��=MLVWLOL��åH�VH�Y�SU$P�UXUR]SDGQRX� Y� REODVWL� ����î����� QHFHOp� W�L� VXSHUJUDQXOH� ]D� MHGHQ� SR]RURYDFt� GHQ�� 3RþHWVXSHUJUDQXOt�Y\ND]RYDO�H[SRQHQFLiOQt�SRNOHV��O]H�KR�WHG\�SRSVDW�Y]WDKHP��1(W) = 1�H(−W�τ)NGH� 1�� MH� SRþiWHþQt� SRþHW� VOHGRYDQêFK� VXSHUJUDQXOt� �a��� Y� REODVWL� ����î������ D� τ� MHVW�HGQt�GRED�UR]SDGX�MHGQp�VXSHUJUDQXOH��åLYRWQt�GRED��=tVNDQi�åLYRWQRVW�VXSHUJUDQXOH�MH���·���KRGLQ��
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