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6WXGLMQt� ]DP��HQt�� S�tSUDYD� NH� VWXGLX� QD� Y\VRNêFK� ãNROiFK� XP�OHFNpKR� VP�UX�SHGDJRJLFNêFK�D�ILOR]RILFNêFK�IDNXOWiFK��SUR�åiN\�V S�HGE�åQRX�KXGHEQt�SU$SUDYRX+UD�QD�NOiYHVRYp��VP\þFRYp��VWUXQQp��GHFKRYp�QiVWURMH�D�DNRUGHRQ'pOND�VWXGLD����URN\
3�HGP�W �� �� �� �����1DXND�R�KXGE� ����� ����� ����� ��������+UD�QD�QiVWURM ��� ��� ��� ������(OHPHQWiUQt�LPSURYL]DFH�±�KXGHEQtGRSURYRG\�N StVQtP��KUD�QD�RUIIRYVNp�QiVWURMH�]iNODG\�WDNWRYiQt ����� ����� ����� �����
&HONHP��Y\Xþ��KRG�� ������� ������� ������� �������1HSRYLQQê�S�HGP�W�VERURYê�]S�Y � � � �

3RNXG� VH� åiFL� S�LSUDYXMt� NH� VWXGLX� XþLWHOVWYt� SUR� ]iNODGQt� XP�OHFNp� ãNRO\� QDSHGDJRJLFNp� IDNXOW��� SRS��� QD�$08�� ]Y\ãXMH� VH�SRþHW� Y\XþRYDFtFK�KRGLQ�YH� K�H� QD� QiVWURMFHONHP�QD�����KRGLQ\�WêGQ� YH�YãHFK�URþQtFtFK�1iURþQ�Mãt� SURJUDP� WRKRWR� VWXGLMQtKR� ]DP��HQt� MH� XUþHQ� SUR� EXGRXFt� ]iMHPFH� RVWXGLXP�V KXGHEQt�VSHFLDOL]DFt�D�SUR�W\��NWH�t�VH�FKW�Mt�Y�QRYDW�]iMPRYp�XP�OHFNp�þLQQRVWL�QDY\ããt� VyOLVWLFNp� ~URYQL�� &tOHP� MH� Y\EDYLW� DEVROYHQW\� VROLGQtPL� ]iNODG\� SURIHVLRQiOQtFKGRYHGQRVWt�LQVWUXPHQWiOQtFK��NWHUp�E\�MLP�XPRåQLO\�~VS�ãQp�SRNUDþRYiQt�YH�VWXGLX�QD�Y\VRNpãNROH�QHER�VDPRVWDWQp�XSODWQ�Qt�Y NXOWXUQtP�åLYRW� VSROHþQRVWL��DOH�L�S�LP��HQêPL�]QDORVWPLKXGHEQ� WHRUHWLFNêPL�D�ãLUãtP�NXOWXUQtP�UR]KOHGHP��8þHEQt�SOiQ�SURWR�]DKUQXMH�YHGOH�KU\�QDQiVWURM� SRYLQQê� NRPSOH[Qt� S�HGP�W� QDXND� R� KXGE� �LQWRQDFH�� ]iNODG\� KDUPRQLH�� IRUHP� DG�MLQ�KXGE\�� D�SRGOH�SRGPtQHN� ãNRO\� D�NRQNUpWQtKR� ]DP��HQt� åiND� Wpå�GDOãt� S�HGP�W\� MDNRHOHPHQWiUQt�LPSURYL]DFL�D�KUX�QD�OHKNRRYODGDWHOQp�QiVWURMH��]iNODG\�WDNWRYDFt�WHFKQLN\��~YRGGR�VNODGHEQêFK�QDXN��NRPRUQt�KUX�QHER�VERURYê�]S�Y�0LPR�iGQê�WDOHQW��PQRKG\�SUREX]HQê�Då�Y SRSXEHUWiOQtP�Y�NX��Y\åDGXMH�VDPRVWDWQêSRVWXS�� MHKRå� FtOHP� MH� VSOQ�Qt� SRåDGDYN$ WDOHQWRYêFK� ]NRXãHN� QD� Y\VRNRX� KXGHEQt� ãNROX�$08���0$åH�YãDN� MtW� L�R�XFKD]HþH�VWXGLD�GLULJRYiQt�� VNODGE\�QHER�RSHUQt� UHåLH��9 NDåGpPS�tSDG� Y\åDGXMH�WDNRYê�åiN�SRGSRUX�FHOp�ãNRO\��]YêãHQRX�SpþL�YH�YãHFK�S�HGP�WHFK��YH�HMQiY\VWRXSHQt��SRGUREQi�KRGQRFHQt�FHOp�S�HGP�WRYp�NRPLFH�DSRG�8þHEQt� RVQRY\� KU\� QD� QiVWURM� Y ]iVDG� QDYD]XMt� QD� XþHEQt� OiWNX� ]iNODGQtKR� VWXGLD,�� VWXSQ��� -HMLFK� VSOQ�Qt� S�HGSRNOiGi� SUDYLGHOQp�� VRXVW�HG�Qp� D� LQWHQ]LYQt� FYLþHQt� Y GDOHNRY�WãtP�UR]VDKX�QHåOL�X�åiN$ SUDNWLFNpKR�VWXGLMQtKR�]DP��HQt��äiN�PXVt�EêW�YHGHQ�N WYR�LYpPXXSODWQ�Qt�YãHFK�SR]QDWN$ ] QDXN\�R�KXGE���D�WR�MDN�S�L�XY�GRP�OpP�VWXGLX�VyORYêFK�VNODGHE�DSRNXG�VH�S�LSUDYXMH�NH�VWXGLX�XþLWHOVWYt��WDN�]HMPpQD�Y S�HGP�WX�HOHPHQWiUQt�LPSURYL]DFH�S�LKDUPRQL]DFL�PHORGLt�D�VW\OL]DFL�GRSURYRG$ N StVQtP�
6WXGLMQt�PDWHULiO�YH�YãHFK���URþQtFtFK�WYR�t�W\WR�VORåN\�WHFKQLFNi�FYLþHQtVWXSQLFH�D�DNRUG\HWXG\



VNODGE\�EDURNQtVNODGE\�NODVLFLVWQtVNODGE\�URPDQWLFNpWYRUED�����VWROHWt��þHVNi�L�VY�WRYi�
8þLWHO� Y\SUDFXMH� LQGLYLGXiOQt� URþQt� VWXGLMQt� SOiQ\� åiN$ WDN�� DE\� YãHFKQ\� XYHGHQpVORåN\�E\O\�]DVWRXSHQ\��6WXGLMQt�PDWHULiO�UR]G�Ot�SRGOH�SOiQRYDQpKR�VWXSQ� SURSUDFRYiQt��� /iWNX� XUþHQRX� N YH�HMQpPX� SURYHGHQt� D� URþQtNRYêP� QHER� ]iY�UHþQêP� ]NRXãNiP�3�HGSRNOiGi�VH�SR�YãHFK�VWUiQNiFK�FR�QHMGRNRQDOHMãt�]YOiGQXWt�D�KUD�]SDP�WL��� /iWNX� SUR� SR]QiQt� OLWHUDWXU\�� 0$åH� EêW� QDVWXGRYiQD� ]E�åQ�ML�� QHPXVt� EêW� ]YOiGQXWD]SDP�WL�� QHS�HGSRNOiGi� GRNRQDOp� WHFKQLFNp� SURYHGHQt� YãHFK� GHWDLO$�� DOH� Y\åDGXMH� VHSURQLNQXWt�GR�KXGHEQt�VWUXNWXU\�GtOD�D�MHKR�VW\ORYpKR�SURYHGHQt��� 3�LSUDYHQRX� KUX� ] OLVWX�� ÒþHOHP� MH� SR]QiQt� OLWHUDWXU\� ]YROHQpKR� QiVWURMH�� VSRQWiQQtPX]LFtURYiQt��S�VWRYiQt�VP\VOX�SUR�VWDYEX�GtOD�D�SRKRWRYp�þWHQt�SDUWX��� .RPRUQt� KUX�� KUD� GXHW�� WULt�� NYDUWHW�� 8WYR�LW� VNXSLQ\� åiN$ SUR� NRPRUQt� KUX� D� QDGiOHUR]YtMHW�SRKRWRYRVW�YH�þWHQt�] OLVWX�D�SR]QiQt�KXGHEQt�OLWHUDWXU\��� ,PSURYL]RYDQê�GRSURYRG�N StVQtP�VH�Y\XþXMH�Y S�HGP�WX�HOHPHQWiUQt�LPSURYL]DFH��NWHUêPi� VDPRVWDWQp� XþHEQt� RVQRY\� D� MH� XUþHQ� S�HGHYãtP� SUR� åiN\�� S�LSUDYXMtFt� VH� NH� VWXGLXXþLWHOVWYt� +UD�QD�KRXVOH�QHER�QD�YLROX

6WXGLMQt�~NRO\6KUQXWt�YêVOHGN$ G�tY�MãtKR�VWXGLD��GRSOQ�Qt�XþHEQt�OiWN\�D�QDYi]iQt�QD�QRYp�XþLYR�3URSUDFRYiQt� VP\N$ �IXQNþQ� V S�LKOpGQXWtP� QD� ]YXNRYRX� FKDUDNWHULVWLNX��� GHWDFKp�PDUWHOp�� VWDFFDWR�� VSLFFDWR�� VDXWLOOp� DWG�� D� Y]iMHPQêFK� VP\NRYêFK� NRPELQDFt� QD� VWXGLMQtP�]YOiãW� S�HGQHVRYpP�PDWHULiOX�9pVW�åiND�N V\VWHPDWLFNp�LQWRQDþQt�VHEHNRQWUROH��NH�]S�HV�RYiQt�D�UR]YtMHQt�SRK\ERYpVWUiQN\�WHFKQLN\�OHYp�UXN\��Y�FHOpP�UR]VDKX�KPDWQtNX��9ãHVWUDQQp� SURSUDFRYiQt� YêP�Q� SRORK�� 3RNUDþRYiQt� Y QiFYLNX GYRMKPDW$�� MHMLFKXSODWQ�Qt�Y HWXGiFK�D�S�HGQHVRYêFK�VNODGEiFK�5R]YtMHQt� YêUD]RYêFK� VWUiQHN� KRXVORYp� QHER� YLRORYp� KU\� �G\QDPLND�� YLEUDWR�IUi]RYiQt��MDNR�SURVW�HGHN�N RVRELWpPX�SURMHYX�5R]YtMHQt�KXGHEQt�SDP�WL�QD�UR]ViKOHMãtFK�VNODGEiFK�3R]QiYiQt�KRXVORYêFK�QHER�YLRORYêFK�VNODGHE� MHGQRWOLYêFK�VW\ORYêFK�~GREt� D� MHMLFKRGSRYtGDMtFt�LQWHUSUHWDFH�
+UD�QD�KRXVOH6WXGLMQt�PDWHULiO

7HFKQLFNi�SU$SUDYD�2��âHYþtN�RS�����âNROD�VP\þFRYp�WHFKQLN\��VHã��,,�9,��YêE�U�SRGOH�SRW�HE\�2��âHYþtN�RS�����9êP�Q\�SRORK2��âHYþtN�RS�����3U$SUDYD�NH�FYLþHQt�GYRMKPDW$ �YêE�U�2��âHYþtN�RS����� âNROD�KRXVORYp�WHFKQLN\��VHã�������������YêE�U�SRGOH�SRW�HE\�VHã��,9��YêE�U�SRGOH�VFKRSQRVWt�åiND�2��âHYþtN�RS�����ýW\�LFHW�YDULDFt�Y OHKNpP�VORKX��YêE�U�



6WXSQLFH��DNRUG\�1D�MHGQp�VWUXQ���S�HV���RNWiY\�GXU�D�PROO���YH�VP\NRYêFK�D�U\WPLFNêFK�REP�QiFK�Y�U\FKOHMãtP�WHPSX��6WXSQLFH�Y RNWiYiFK��WHUFLtFK�D�VH[WiFK�-��%UDEHF��6WXGLXP�VWXSQLF�D�DNRUG$-��%UDEHF��6WXSQLFH�YH�GYRMKPDWHFK2��âHYþtN�RS����� VHã���þ������������������VHã��,9��þ���������
(WXG\)��0D]DV�RS������0HORGLFNp�HWXG\��YêE�U�5��.UHXW]HU�����HWXG��SRNUDþ��YêE�UHP�%��&DPSDJQROOL�����SUHOXGLt��YêE�U�)��)LRULOOR�����HWXG�D�FDSULFFLt��YêE�U�3��5RGH�����FDSULFFLt��YêE�U�
=D�ãNROQt�URN�SUREUDW��������HWXG�SRGOH�VWXGLMQtKR�]DP��HQt�åiND�
3�HGQHVRYp�VNODGE\= GRSRUXþHQp�OLWHUDWXU\�XYHGHQp�QD�VWU�����±��� ����þiVWL�RSLVX� Y\EtUDW�]iYDåQ�Mãt�S�HGQHVRYpVNODGE\�� VRQiW\�� NRQFHUW\� DWG�� V S�LKOpGQXWtP� NH� ]YROHQp� VSHFLDOL]DFL� EXGRXFtKR� VWXGLD� QDY\VRNp�ãNROH� �3)��))��SRS���$08���XþLWHO�Y\EHUH�NRQNUpWQt�GtOD� U$]QêFK� IRUHP�D� VW\ORYêFKREGREt�WDN��DE\�REViKOD�D�GiOH�UR]YLQXOD�L�YãHFKQ\�REODVWL�KRXVORYp�WHFKQLN\�
3R]QiPND=FHOD�YêMLPHþQ� QDGDQt�åiFL��NWH�t�VH�S�LSUDYXMt�N WDOHQWRYp�]NRXãFH�QD�$08��PXVt�]YOiGQRXWVWXGLMQt�OiWNX�XþHEQtFK�RVQRY�,����,9��URþQtNX�NRQ]HUYDWR�H�
3RVWXSRYp�]NRXãN\���URþQtN��VWXSQLFH�D�DNRUG\��GXU�D�PROO��S�HV���RNWiY\��Y�U\FKOHMãtP�WHPSX�)��0D]DV�RS������VHã�����RG�þ������Y\G��0D�iN�����HWXG\�RGOLãQpKR�FKDUDNWHUX�-HGQD�UR]ViKOHMãt�S�HGQHVRYi�VNODGED�]SDP�WL��SRS�����Y�WD�] NRQFHUWX�QHER�VRQiW\��
���URþQtN��VWXSQLFH��GXU�D�PROO��S�HV���RNWiY\�Y U\WPLFNêFK�D�VP\NRYêFK�REP�QiFK��DNRUG\�2��âHYþtNRS�����,,��VHã��þ�������VWXSQLFH�Y RNWiYiFK�5��.UHXW]HU�����HWXG����HWXG\�RGOLãQpKR�FKDUDNWHUX��YêE�U�GR�þ������Y\G��0D�iN�-HGQD�UR]ViKOHMãt�VNODGED�]SDP�WL�
���URþQtN6WXSQLFH-HGQD� GXU� D� PROO� S�HV� �� RNWiY\�� DNRUG\� 2�� âHYþtN� RS�� ��� ,,,�� VHã�� þ�� �� D� MHGQD� VWXSQLFHY RNWiYiFK��WHUFLtFK�D�VH[WiFK���HWXG\�5��.UHXW]HU�����HWXG�RG�þ����-HGQD�UR]ViKOHMãt�VNODGED�]SDP�WL�
=iY�UHþQi�]NRXãND���URþQtN6WXSQLFH���GXU�D�PROO�S�HV���RNWiY\�Y U\FKOHMãtP�WHPSX�YH�VP\NRYêFK�D�U\WPLFNêFK�REP�QiFK�



$NRUG\�2��âHYþtN�RS�����VHã��,,,��þ���'YRMKPDWRYp�VWXSQLFH�Y RNWiYiFK��WHUFLtFK��VH[WiFK�(WXG\5��.UHXW]HU��(WXG\����HWXGD�] GUXKp�þiVWL�RG�þ������D���HWXGD�3��5RGH�����&DSULFHV�QHER%��&DPSDJQROOL�����3UpOXGHV��Y�WD�NRQFHUWX�QHER�S�HGQHVRYi�VNODGED�]iYDåQ�MãtKR�UR]VDKX���]SDP�WL�
äiFL�� NWH�t� VH� S�LSUDYXMt� N WDOHQWRYêP� ]NRXãNiP� N SURIHVLRQiOQtPX� VWXGLX� Y\NRQDMt]iY�UHþQp� ]NRXãN\� Y UR]VDKX� OiWN\� SRåDGRYDQpP� S�L� S�LMtPDFt� ]NRXãFH� QD� W\WR� ãNRO\� DY WHUPtQX�S�HG�MHMtP�NRQiQtP��6WXGLXP�XNRQþt�YH�HMQêP�DEVROYHQWVNêP�Y\VWRXSHQtP�

+UD�QD�YLROX6WXGLMQt�PDWHULiO
7HFKQLFNi�SU$SUDYD2��âHYþtN�RS�����âNROD�VP\þFRYp�WHFKQLN\��VHã������YêE�U�VP\N$ V SRXåLWtP�QD�VWXSQLFtFK�2��âHYþtN�RS�����9êP�Q\�SRORK��YêE�U�2��âHYþtN�RS�����3U$SUDYD�NH�FYLþHQt�GYRMKPDW$ �YêE�U�2��âHYþtN�RS�����âNROD�KRXVORYp�WHFKQLN\��VHã�����������YêE�U�+��6FKUDGLHFN��7HFKQLFNi�FYLþHQt�,���YêE�U��D�,,���YêE�U�$��+\NVH��7HFKQLFNi�FYLþHQt�,����,,,���YêE�U�$��.ROi���âNROD�KU\�QD�YLROX
6WXSQLFH�D�DNRUG\6WXSQLFH�GXU�D�PROO�QD�MHGQp�VWUXQ� Y UR]VDKX���RNWiY\�6WXSQLFH� D� UR]ORåHQp� DNRUG\� ]DþtQDMtFt� QD� &� VWUXQ� GXU� D� PROO� Y UR]VDKX� �� RNWiY� YHVP\NRYêFK�D�U\WPLFNêFK�REP�QiFK�3�tSUDYD�VWXSQLF�Y RNWiYiFK��WHUFLtFK�D�VH[WiFK��UR]ORåHQ���
(WXG\.��0RUDYHF��9\EUDQp�HWXG\�D�VWXGLH�,����,,,���YêE�U�-��'RQW��(WXG\�RS�����D���-��5XLV��(WXG\�,,��YêE�U�5��.UHXW]HU�����HWXG��YêE�U�%��&DPSDJQROOL�RS������&DSULFFLD��YêE�U��RS����3��5RGH�����FDSULFFLt-��3DODVFKNR�����PHORGLFNêFK�HWXG
=D�ãNROQt�URN�åiN�QDVWXGXMH��������HWXG��SRGOH�VWXGLMQtKR�]DP��HQt�åiN$��
3�HGQHVRYp�VNODGE\= GRSRUXþHQp� OLWHUDWXU\� XYHGHQp� QD� VWU�� ��� �� ��� ���� þiVWL� S�HSVDQêFK� RVQRY� Y\EtUDW]iYDåQ�Mãt� S�HGQHVRYp� VNODGE\�� VRQiW\�� NRQFHUW\� DWG�� V S�LKOpGQXWtP�NH� ]YROHQp� VSHFLDOL]DFLEXGRXFtKR� VWXGLD� QD� Y\VRNp� ãNROH� D� VW\ORYêFK� REGREt� WDN�� DE\� REViKOD� D� GiOH� UR]YLQXOD� LYãHFKQ\�REODVWL�YLRORYp�WHFKQLN\�



3R]QiPND=FHOD�YêMLPHþQ� QDGDQt�åiFL��NWH�t�VH�S�LSUDYXMt�N WDOHQWRYp�]NRXãFH�QD�$08��PXVt�]YOiGQRXWVWXGLMQt�OiWNX�XþHEQtFK�RVQRY�,����,9��URþQtNX�NRQ]HUYDWR�H�
3RVWXSRYp�]NRXãN\���URþQtN��VWXSQLFH�D�UR]ORåHQp�DNRUG\�GXU�D�PROO�Y UR]VDKX���RNWiY�Y OHJDWX�L�GHWDFKp��� HWXG\� �� MHGQD� S�HGQHVRYpKR� D� MHGQD� WHFKQLFNpKR� FKDUDNWHUX� QDS��� 'RQW��0D]DV��.UHXW]HU�]�SUYQt�SRORYLQ\���] WRKR���HWXGD�]SDP�WL�MHGQD�UR]ViKOHMãt�VNODGED�]SDP�WL�QHER���þiVWL�] F\NOLFNp�VNODGE\��YROQi�D�U\FKOi��
���URþQtN��VWXSQLFH�D�UR]ORåHQê�DNRUG�GXU�D�PROO�Y UR]VDKX�W�t�RNWiY�6WXSQLFH�&�GXU�Y RNWiYiFK��Y�UR]VDKX�������RNWiY\����HWXG\�RGOLãQpKR�FKDUDNWHUX�] WRKR���]SDP�WL�QDS���0D]DV��.UHXW]HU��&DPSDJQROOL�-HGQD�UR]ViKOHMãt�VNODGED�]SDP�WL��YêE�U�V S�LKOpGQXWtP�N KXGE� VRXGREp��
���URþQtN��VWXSQLFH�D�UR]ORåHQê�DNRUG�GXU�D�PROO�Y UR]VDKX���RNWiY���VWXSQLFH�PROORYi�Y RNWiYiFK��VWXSQLFH�Y VH[WiFK�UR]ORåHQ� �Y�UR]VDKX�������RNWiY����HWXG\�RGOLãQpKR�FKDUDNWHUX�] GRSRUXþHQêFK�VEtUHN��] WRKR���]SDP�WL���UR]ViKOHMãt�VNODGED�QHER���NRQWUDVWQt�Y�W\�] F\NOLFNp�VNODGE\�]SDP�WL�
=iY�UHþQi�]NRXãND���URþQtN�� VWXSQLFH� GXU� D� PROO� Y UR]VDKX� �� RNWiY� Wpå� Y RNWiYiFK�� VH[WiFK� D� WHUFLtFK� UR]ORåHQ��5R]ORåHQê�DNRUG�N KUDQp�VWXSQLFL���HWXG\�] GRSRUXþHQêFK�VEtUHN���Y�WD�] NRQFHUWX�QHER�S�HGQHVRYi�VNODGED�]iYDåQ�MãtKR�UR]VDKX�]SDP�WL�

äiFL�� NWH�t VH� S�LSUDYXMt� N WDOHQWRYêP� ]NRXãNiP� N SURIHVLRQiOQtPX� VWXGLX�� Y\NRQDMt]iY�UHþQp� ]NRXãN\� Y UR]VDKX� OiWN\� SRåDGRYDQpP� S�L� S�LMtPDFt� ]NRXãFH� QD� W\WR� ãNRO\� DY WHUPtQX�S�HG�MHMtP�NRQiQtP��6WXGLXP�XNRQþt�YH�HMQêP�DEVROYHQWVNêP�Y\VWRXSHQtP�+UD�QD�YLRORQFHOOR
6WXGLMQt�~NRO\6KUQXWt�YêVOHGN$ G�tY�MãtKR�VWXGLD��GRSOQ�Qt�XþHEQt�OiWN\�D�QDYi]iQt�QD�QRYp�XþLYR�3URSUDFRYiQt�VP\N$ �IXQNþQ� V S�LKOpGQXWtP�QD�]YXNRYRX�FKDUDNWHULVWLNX���GpWDFKp��PDUWHOp�VWDFFDWR�� VSLFFDWR�� VDXWLOOp� DWG�� D� Y]iMHPQêFK� VP\NRYêFK� NRPELQDFt� QD� VWXGLMQtP�� ]YOiãW�S�HGQHVRYpP�PDWHULiOX�9pVW�åiND�N V\VWHPDWLFNp�LQWRQDþQt�VHEHNRQWUROH��NH�]S�HV�RYiQt�D�UR]YtMHQt�SRK\ERYpVWUiQN\�WHFKQLN\�OHYp�UXN\��Y�FHOpP�UR]VDKX�KPDWQtNX��9ãHVWUDQQp� SURSUDFRYiQt� YêP�Q� SRORK�� 3RNUDþRYiQt� Y QiFYLNX� GYRMKPDW$�� MHMLFKXSODWQ�Qt�Y HWXGiFK�D�S�HGQHVRYêFK�VNODGEiFK�5R]YtMHQt� YêUD]RYêFK� VWUiQHN� YLRORQFHOORYp� KU\� �G\QDPLND�� YLEUDWR�� IUi]RYiQt�� MDNRSURVW�HGHN��N RVRELWpPX�SURMHYX�5R]YtMHQt�KXGHEQt�SDP�WL�QD�UR]ViKOHMãtFK�VNODGEiFK�3R]QiYiQt�YLRORQFHOORYêFK�VNODGHE�MHGQRWOLYêFK�VW\ORYêFK�~GREt�D�MHMLFK�RGSRYtGDMtFtLQWHUSUHWDFH�



$EVROYHQW\�YãHFK�W\S$��PDMt�OL�VSO�RYDW�XUþHQp�SRåDGDYN\��MH�QXWQp�Y\EDYLW�Y\VRNRXQiVWURMRYRX� WHFKQLNRX��Y\VS�OêP�KXGHEQtP�FtW�QtP�� WyQRYRX�NXOWXURX��Y\W�tEHQêP�YNXVHP�VSROHKOLYRX� SDP�Wt�� VP\VOHP� SUR� VW\O� D� VFKRSQRVWt� VDPRVWDWQ� �HãLW� KXGHEQ� QiVWURMRYpSUREOpP\�+XGHEQRVW�VH�QHMOpSH�Y\S�VWXMH�QD�DQViPEORYp�K�H��7�tEt�VP\VO�SUR�LQWRQDFL�VSRGQtFKWyQ$ �RS�UQi� OLQND� SUR� NRPRUQt� VGUXåHQt��� DOH� L� KDUPRQLFNê� FLW�� NWHUê� SUiY� SUR� KUX� QDYLRORQFHOOR� MH� WDN� S�t]QDþQê�� 1HMOpSH� MH� ]D�D]RYDW� GXHWWD� �0DUFHOOR�� %UHYDO�� .OHQJHO�5RPEHUJ��0|]H��3DXHU�DM���6RXVWDYQ� D�FtOHY�GRP� MH� W�HED�S�VWRYDW�QiY\N�NH�K�H� ] OLVWX�� �1iYRG�NH�K�H�SULPDYLVWD�MH�Y WH[WRYp�S�tOR]H�NH�âNROH�HWXG�.��3��6iGOR��
6WXGLMQt�PDWHULiO
6WXSQLFH�D�DNRUG\�6WXSQLFH�D�UR]ORåHQp�DNRUG\�V REUDW\�GXU�D�PROO�Y UR]VDKX�������RNWiY�'YRMKPDWRYp�VWXSQLFH��������������Y UR]VDKX�������RNWiY�
= GRSRUXþHQp� OLWHUDWXU\� XYHGHQp� QD� VWU�� ��� �� ��� ���� þiVWL� RSLVX� RVQRY� Y\EtUDW� SU$SUDYQiFYLþHQt�� ]iYDåQ�Mãt� HWXG\�� S�HGQHVRYp� VNODGE\�� VRQiW\�� NRQFHUW\� DWG�� V S�LKOpGQXWtP� NH]YROHQp�VSHFLDOL]DFL�EXGRXFtKR�VWXGLD�QD�Y\VRNp�ãNROH� �3)��))��SRS���$08���8þLWHO�Y\EHUHNRQNUpWQt�GtOD�U$]QêFK�IRUHP�D�VW\ORYêFK�REGREt�WDN��DE\�REViKOD�D�GiOH�UR]YLQXOD�L�YãHFKQ\REODVWL�YLRORQFHOORYp�WHFKQLN\�
3R]QiPND=FHOD�YêMLPHþQ� QDGDQt�åiFL��NWH�t�VH�S�LSUDYXMt�N WDOHQWRYp�]NRXãFH�QD�$08��PXVt�]YOiGQRXWVWXGLMQt�OiWNX�XþHEQtFK�RVQRY�,����,9��URþQtNX�NRQ]HUYDWR�H�
3RVWXSRYp�]NRXãN\���URþQtN6WXSQLFH�D�UR]ORåHQp�NYLQWDNRUG\�GXU�D�PROO�Y UR]VDKX���RNWiY��YêE�U����HWXG\�RGOLãQpKR�FKDUDNWHUX�.��3��6iGOR��âNROD�HWXG�,,��GtO��þiVW�]H�VXLW\�-��6��%DFKD�SUR�VyORYp�YLRORQFHOOR���UR]ViKOHMãt�S�HGQHVRYi�VNODGED��VRQDWD�QHER�YDULDFH��
���URþQtN6WXSQLFH�Y UR]VDKX���RNWiY�D UR]ORåHQê�NYLQWDNRUG�V REUDW\�GXU�D�PROO��YêE�U��'YRMKPDWRYp�VWXSQLFH�Y UR]VDKX���RNWiY\���HWXG\�RGOLãQpKR�FKDUDNWHUX��6��/HR�RS�������þiVWL�]H�VyORYp�VXLW\�-��6��%DFKD��QHMOpSH�*�GXU�����Y�WD�] NRQFHUWX�
���URþQtN6WXSQLFH�Y UR]VDKX���RNWiY�D�UR]ORåHQê�NYLQWDNRUG�V REUDW\�GXU�D�PROO��YêE�U��'YRMKPDWRYp�VWXSQLFH��������������Y UR]VDKX�GYRX�RNWiY���HWXG\�RGOLãQpKR�FKDUDNWHUX��-��/��'XSRUW�����HWXG����þiVWL�]H�VyORYp�VXLW\�-��6��%DFKD����Y�WD�] NRQFHUWX�



=iY�UHþQi�]NRXãND
���URþQtNäiFL�� NWH�t� VH� S�LSUDYXMt� N WDOHQWRYêP� ]NRXãNiP� N SURIHVLRQiOQtPX� VWXGLX�� Y\NRQDMt]iY�UHþQp� ]NRXãN\� Y UR]VDKX� OiWN\� SRåDGRYDQpP� S�L� S�LMtPDFt� ]NRXãFH� QD� W\WR� ãNRO\� DY WHUPtQX�S�HG�MHMtP�NRQiQtP�

9ãLFKQL�åiFL�XNRQþt�VWXGLXP�YH�HMQêP�DEVROYHQWVNêP�Y\VWRXSHQtP�
8ý(%1Ë�3/È1�þ����

6WXGLMQt� ]DP��HQt�� S�tSUDYD� NH� VWXGLX� QD� VW�HGQtFK� RGERUQêFK� ãNROiFK� D� QDSHGDJRJLFNêFK� D� ILOR]RILFNêFK� IDNXOWiFK�� SUR� åiN\� EH]� S�HGE�åQp� KXGHEQt� SU$SUDY\�+UD�QD�NODYtU��KRXVOH��]REFRYRX�IOpWQX��N\WDUX��DNRUGHRQ��SUR�åiN\�RG����OHW�D�GRVS�Op�
'pOND�VWXGLD����URN\

3�HGP�W �� �� �� �����+XGHEQt�QDXND ����� ����� ����� ��������+UD�QD�QiVWURMH��KUD�] OLVWX � � � ���� ,PSURYL]DFH�� KUD� QD� RUIIRYVNp� QiVWURMH�]iNODG\�WDNWRYiQt � � ����� �����&HONHP��Y\Xþ��KRG�� ����� ����� ������� �������1HSRYLQQê�S�HGP�W�VERURYê�]S�Y � � � �
3R]QiPND��WRXWR�IRUPRX�VWXGLD�VH�PRKRX�S�LSUDYRYDW�L�åiFL�VWDUãt����OHW�NH�VWXGLX�YH�VW�HGQtFKSHGDJRJLFNêFK�ãNROiFK�

'R�WpWR�]NUiFHQp�IRUP\�VWXGLD�VH�S�LMtPDMt�åiFL�]SUDYLGOD�VWDUãt����OHW��NWH�t�VH�EXGRXXFKi]HW�R�S�LMHWt�NH�VWXGLX�QD�VW�HGQtFK�SHGDJRJLFNêFK�ãNROiFK��SHGDJRJLFNêFK�IDNXOWiFK�QHERILORVRILFNêFK�IDNXOWiFK�D�NWH�t�QHSURãOL�S�HGFKR]t�KXGHEQt�SU$SUDYRX�'pONX� VWXGLD� SUR� MHGQRWOLYp� åiN\� VWDQRYt� �HGLWHO� ãNRO\� LQGLYLGXiOQ� SROH� MHMLFKNRQNUpWQt�SRW�HE\�
9êFKRYQ� Y]G�OiYDFt�FtO+UD�QD�KRXVOH�NODGH�]QDþQp�QiURN\�QD�KXGHEQt��I\]LRORJLFNp�D�LQWHOHNWXiOQt�GLVSR]LFHKUiþH��&tOHP�WRKRWR�VWXGLMQtKR�]DP��HQt�MH�XPRåQLW�QDGDQêP�VWDUãtP�]DþiWHþQtN$P�LQWHQ]LYQtS�tSUDYX�NH�VWXGLX�QD�KXGHEQt�YêFKRY\�QD�]YROHQp�ãNROH��6 RKOHGHP�QD�S�HGSRNOiGDQRX�GpONXVWXGLD�QD�=8â�Y\SUDFXMH�XþLWHO�KU\�QD�KRXVOH� LQGLYLGXiOQt�SOiQ\� MHGQRWOLYêFK�åiN$ WDN�� DE\]tVNDOL�QHMG$OHåLW�Mãt�]iNODGQt�KRXVOLVWLFNp�QiY\N\��KUD�Y��������D�����SRS������D����SROR]H��KUDVWXSQLF�� DNRUG$�� GYRMKPDW$�� YLEUDWR��� =YOiGQRXW� ]iNODG\� WHFKQLN\� SUDYp� UXN\� �� VP\N\GHWDFKp�� OHJDWR�� PDUWHOp�� VWDFFDWR� �VSLFFDWR��� 6WiOH� XSHY�RYDW� LQWRQDþQt� MLVWRWX�9 S�HGQHVRYêFK� VNODGEiFK� GEiW� QD� G\QDPLFNp� RGVWtQ�Qt�� IUi]RYiQt� D� SRNXG�PRåQR� XSODWQLWRVRELWê� SURMHY� YH� VNODGEiFK� U$]QêFK� VORK$�� 1DXþLW� åiND� KUiW� ] OLVWX� MHGQRGXFKp� VNODGE\�3RGSRURYDW�KUX�]SDP�WL��+UiW�StVQ� D�GRSURYRG\�N StVQtP�Y U$]QêFK�WyQLQiFK�
6WXGLMQt�~NRO\%�KHP� VWXGLD� åiN� SRVWXSQ� ]YOiGQH� VWXGLMQt� ~NRO\� XYHGHQp� Y XþHEQtFK� RVQRYiFK]iNODGQtKR� VWXGLD� KU\� QD� KRXVOH� �,�� VWXSQ���� 9]KOHGHP� N Y�NX� åiN$ MH� PRåQR� SRVWXSRYDW



U\FKOHML� D� NRQFHQWURYDQ�ML�� Q�NWHUp� VWXGLMQt� ~NRO\� O]H� ]D�D]RYDW� GDOHNR� G�tYH�� QHåOL� VWDQRYtXþHEQt� RVQRY\� ]iNODGQtKR� VWXGLD� �,�� VWXSQ���� 2G� åiN$ MH� QXWQR� Y\åDGRYDW� XY�GRP�OpRVYRMRYiQt� QRYêFK� GRYHGQRVWt� D� RG� SRþiWNX� V\VWHPDWLFN\� VSRMRYDW� WHRUHWLFNp� SR]QDWN\V SUD[t�� -H� W�HED� G$VOHGQ� GRGUåRYDW� ]iVDGX� SULPiUQtKR� Y\WYi�HQt� VOXFKRYp� L� NRQNUpWQt]YXNRYp�S�HGVWDY\�D�QHXVWiOH�YpVW�åiND�N VOXFKRYp�VHEHNRQWUROH�3U$SUDYQi� FYLþHQt� YROt� XþLWHO� YHOPL� SURP\ãOHQ� WDN�� DE\� QD� QLFK� åiN�PRKO� ~þLQQ� D~VSRUQ� SURFYLþRYDW�MHGQRWOLYp�VWXGLMQt�~NRO\�=tVNDQp� GRYHGQRVWL� VH� DSOLNXMt� S�L� K�H� YKRGQêFK� HWXG� D� S�HGQHVRYêFK� VNODGHEGRSRUXþHQêFK� Y RGGtOH� +XGHEQt� PDWHULiO�� NWHUp� XþLWHO� GRSO�XMH� D� REP��XMH� SRGOHLQGLYLGXiOQtFK�SRW�HE��VWXGLMQtKR�]DP��HQt��VFKRSQRVWt�D�]iMPX�åiND��3�L�YêE�UX�S�HGQHVRYêFKVNODGHE�MH�W�HED�GEiW��DE\�RGSRYtGDO\�QHMHQ�WHFKQLFNp�D�KXGHEQt�~URYQL�åiND��DOH�DE\�E\O\�WpåS�LP��HQp�MHKR�GXãHYQt�D�HPRFLRQiOQt�Y\VS�ORVWL��%�KHP�VWXGLD�VH�Pi�åiN�QDXþLW�LQWHUSUHWRYDWVNODGE\�U$]QêFK�QiODG��åiQU$��IRUHP�D�VW\ORYêFK�REGREt�D�GOH�PRåQRVWL�VH�SUDNWLFN\�VH]QiPLWV Q�NWHUêPL�GRVWXSQêPL�VNODGEDPL�Yê]QDPQêFK�S�HGVWDYLWHO$ QDãt�L�VY�WRYp�KXGHEQt�NXOWXU\�6WXGLMQt� ~NRO\�� ãNRO\� D� HWXG\� MVRX� XYHGHQ\� VRXKUQQ��� 8þLWHO� Y\SUDFXMH� LQGLYLGXiOQtVWXGLMQt�SOiQ\�SUR�NDåGpKR�åiND�
6WXGLMQt�PDWHULiOâNRO\2��âHYþtN���RS����+RXVORYi�ãNROD�SUR�]DþiWHþQtN\��VHã������������������YêE�U�SRORK�RS����âNROD�VP\þFRYp�WHFKQLN\��VHã��,����YêE�U�]H�VP\N$RS����3U$SUDYD�NH�K�H�WU\ON$��VHã�����D������YêE�U�SRGOH�SRW�HE\RS����âNROD�KRXVORYp�WHFKQLN\��VHã���-��ýHUPiN��-��%HUDQ��+RXVORYi�ãNROD�,����,,,��GtO-��%UDEHF��+RXVORYi�ãNROD�VHã���������-��%UDEHF��âNROD�SRORK�D�YêP�Q\�SRORK-��%UDEHF��6WXGLXP�VWXSQLF�D�DNRUG$9��.R�tQHN��6WXSQLFH�VHãLW����D��
(WXG\9��.U$þHN��âNROD�KRXVORYêFK�HWXG�� VHã�� ��� D� ��� �YêE�U��� VHã�� ��� D� ��� � �� YêE�U� HWXG� SRGOH]YROHQêFK�SRORK-��0LFND��(OHPHQWiUQt�HWXG\�,��D�,,��GtO)��:RKOIDKUW�RS����+��(��.D\VHU�RS����
3�HGQHVRYp�VNODGE\���URþQtN-��%HUDQ��1iURGQt�StVQ� RS������,���,,���,,,�%��'REURGLQVNê���3UYQt�Y\VWRXSHQt��7�L�WDQHþN\$��.RPDURYVNê��.XNDþND��/tWDO�KROXE�VLYê9��.R�tQHN��6ORYHQVNp�OXGRYp�SLHVQ�$��/MDGRY��'HVHW�UXVNêFK�QiURGQtFK�StVQt6W��0DFK��6WXGiQND�RS�����-��0LFND��3UYQt�VHWNiQt�V PLVWU\6ERUQtN\�OHKNêFK�S�HGQHVRYêFK�VNODGHE
���URþQtN-��)DXVW��'Y� MHGQRY�WRYi�NRQFHUWLQD%��*VHOKRIHU��'�WVNi�VRQDWLQD



$��-DQãLQRY��&RQFHUWLQR�Y UXVNpP�VW\OX2��.KHO��+XGED�QDãLFK�G�Wt���YêE�U-��.OD]DU��%DJDWHOD.��.UHMþt��&RQFHUWLQR�*�GXU6W��0DFK��6QDGQp�FRQFHUWLQR�QD�PRWLY\�QiURGQtFK�StVQt$��0tãHN��6RQDWLQND:��$��0R]DUW��0HQXHW���7RXKD�SR�MDUX$��0yåL�����VORYDQVNêFK�OXGRYêFK�SLHVQt2��5LHGLQJ��&RQFHUWLQR�K�PROO.��6FKHMEDO��'RSURYRG\�StVQt�SUR����D����URþQtN�=â
���URþQtN0��%DODNLUHY��3ROND/��Y��%HHWKRYHQ��0HQXHW�*�GXU*��)��+lQGHO��/DUJR$��.RPDURYVNê��.RQFHUWLQR�$�GXU1��.XEiW�����PDOêFK�NRQFHUWQtFK�NXV$ RS�����YêE�U-��0D�iN��&ODVVLJXH�HW�PRGHUQH��VHã������þHãWt�NODVLNRYp�-��0DãWDOt���&RQFHUWLQR�H�PROO0HQXHW\�VWDUêFK�PLVWU$-��0LFND��'UXKp�PHORGLH�PLVWU$-��0\VOLYHþHN��-��9��6WDPLF��'YD�PHQXHW\2��5LHGLQJ��&RQFHUWLQR�*�GXU�RS����)��6HLW]��&RQFHUWLQR�'�GXU%��9ROGDQ�����StVQt.��6FKHMEDO��'RSURYRG\�StVQt�SUR����D����URþ��=â
���URþQtN$��&RUHOOL�� $GDJLR�$OOHJUR��6RQDW\���YêE�U$��'YR�iN� 5RPDQWLFNp�NXV\�þ�����6RQDWLQD��*�GXU�RS�����=��)LELFK��6RQDWLQD�G�PROO�RS����/��-DQiþHN��5RPDQFH/��-DQVD��&RQFHWWLQR�'�GXU�RS����6W��0DFK��1D�NRQFHUWQtP�SRGLX6W��0DFK��&RQFHUWLQR�D�PROO%��0DUWLQ$��6RQDWLQD1��3DJDQLQL��7pPD�V YDULDFHPL2��5LHGLQJ��&RQFHUWLQR�'�GXU$��9LYDOGL��.RQFHUW�*�GXU��D�PROO)��6FKXEHUW��6RQDWLQ\�RS������þ����D��.��6FKHMEDO��'RSURYRG\�StVQt�SUR��������D����URþQtN
&YLþHQt�VRXKU\�D�KUD�] OLVWX���URþQtN-��%HUDQ� ýHVNp�WDQFH�SUR�GYRMH�KRXVOH�RS�����VHã��,,���,,,+RXVORYi�GXHWD�VWDUêFK�PLVWU$-��)DXVW��0HORGLFNi�FYLþHQt�SUR���KRXVOH�D�NODYtU(��6XFKR���0DOLþNi�VRP-��.���9D�KDO��ýW\�L�PDOi�GXHWD����KRXVOH�HGLFH�/â8



���URþQtN)��0D]DV�����VQDGQêFK�GXHW��RS������VHã��,,,��3OH\HO����GXHW�SUR�GYRMH�KRXVOH-��6QtåNRYi��%DUHYQp�VWXåN\���GYRMH�KRXVOH�HGLFH�/â8.��6WDPLF��'XR�SUR�GYRMH�KRXVOH���HGLFH�/â8-��.���9D�KDO��3DWHUR�GXHW�RS����
���URþQtN%��&DPSDJQROOL����GXHW��RS����/��-DQVD����GXHW�SUR�GYRMH�KRXVOH�RS����-��9��.DOLYRGD����KRXVORYi�GXHWD�RS�����.��6RGRPND��6RQDWLQD�SUR�WURMH�KRXVOH-��.���9D�KDO��7pPD�V YDULDFHPL
3RVWXSRYp�]NRXãN\1D�NRQFL�NDåGpKR�ãNROQtKR�URNX�Y\NRQi�åiN�SRVWXSRYRX�]NRXãNX��S�L�NWHUp�SURNiåH]YOiGQXWt�QDSOiQRYDQêFK�VWXGLMQtFK�~NRO$�
6WXSQLFH����GXURYi�D���PROORYi�VWXSQLFH��UR]ORåHQp�DNRUG\�N KUDQêP�VWXSQLFtP(WXG\����HWXGD3�HGQHV����VNODGED�]SDP�WL+UD�] OLVWX�S�LP��HQ� QiURþQp�VNODGE\�+UD�]QiPp�StVQ� D�GRSURYRG�N StVQL�
=iY�UHþQi�]NRXãND9 SRVOHGQtP�URFH�VWXGLD�QD�=8â�Y\NRQi�åiN�]iY�UHþQRX�]NRXãNX�Y UR]VDKX� OiWN\S�LSUDYHQp�N S�LMtPDFt�]NRXãFH�NH�]YROHQpPX�GDOãtPX�VWXGLX�D�Y WHUPtQX�S�HG�MHMtP�NRQiQtP�
(OHPHQWiUQt�LPSURYL]DFH��GRSURYRG\�N StVQtP�9\KOHGiYiQt�StVQt�]SDP�WL�SRGOH�VOXFKX��MHMLFK�WUDQVSR]LFH�GR�QHMSRXåtYDQ�MãtFK�WyQLQG�WVNpKR� UR]VDKX�� GRSURYRG� GXGiFNRX� SURGOHYRX�� RVWLQiWHP�� NiQRQ�� OLGRYê� GYRMKODV�MHGQRGXFKê�KXGHEQt�GRSURYRG�DSRG�
6WXGLMQt�PDWHULiO.��6FKHMEDO��'RSURYRG\�N StVQtP�SUR���������URþQtN�]iNODGQt�ãNRO\��VNULSWD�3HGDJRJLFNpIDNXOW\�Y +UDGFL�.UiORYp�.��6FKHMEDO��6ORK��YêUD]��VW\O�Y KXGHEQtP�GtOH�D�Y OLGRYp�StVQL�8þHEQt�RVQRY\�UR]ãt�HQpKR�Y\XþRYiQt�QD�,��VWXSQL�=8â

8þHEQt�RVQRY\�SUR�UR]ãt�HQp�Y\XþRYiQt�QD�,��VWXSQL�=8â�MVRX�XUþHQ\�SUR�åiN\��NWH�tMHYt� YêUD]Qp� S�HGSRNODG\� SUR� EXGRXFt� SURIHVLRQiOQt� VWXGLXP�� =SUDYLGOD� VH� UR]KRGXMH� R]D�D]HQt�åiND�GR�UR]ãt�HQpKR�Y\XþRYiQt�QD�NRQFL����URþQtNX��1D�QiYUK�W�tGQtKR�XþLWHOH�VH�YãDNPRKRX�åiFL�XFKi]HW�R�UR]ãt�HQp�Y\XþRYiQt�QD�NRQFL�NWHUpKRNROLY�GDOãtKR�URþQtNX�,��VWXSQ� ]DS�HGSRNODGX�� åH� VSO�XMt� S�HGHSVDQp� SRåDGDYN\�� 2� QiYUKX� QD� MHMLFK� ]D�D]HQt� UR]KRGQHN WRPXWR�~þHOX�XVWDQRYHQi�]NXãHEQt�NRPLVH�QD�]iNODG� NRPLVLRQiOQt�]NRXãN\�Y UR]VDKX�OiWN\S�HGHSVDQp�SUR�]iY�UHþQRX�]NRXãNX�S�tVOXãQpKR�URþQtNX�UR]ãt�HQpKR�Y\XþRYiQt�



9����Då����URþQtNX�MH�QiURþQ�Mãt�VWXGLMQt�SURJUDP�XUþHQ�SRX]H�SUR�åiN\��NWH�t�Y SU$E�KXS�HGãNROQt� D� UDQ� ãNROQt� YêXN\� SURNiåt� PLPR�iGQ� UR]YLQXWRX� KXGHEQRVW� D� LQWHOHNW�I\]LRORJLFNp�D�PRWRULFNp�S�HGSRNODG\�SUR�]YROHQê�RERU�VWXGLD�
8ý(%1Ë�3/È1�þ����

+UD�QD�KRXVOH��YLROX��YLRORQFHOOR
3�HGP�W �� �� �� �� ����� +UD� QD� KRXVOH�� YLROX� �SR� �� OHWHFK� KU\� QDKRXVOH���YLRORQFHOOR��LPSURYL]DFH��KUD�] OLVWX ������� ������� ������� ����� ��������.RPRUQt�KUD��VRXERU��RUFKHVWU � � ��� ��� ������+XGHEQt�QDXND � � � � ����+UD�QD�NODYtU � � ����� ����� �����&HONHP� ������� ������� ����� ������� �������1HSRYLQQê�S�HGP�W��VERURYê�]S�Y�KUD�QD�QiVWURM � � � � �]iNODG\�KXGHEQt�VNODGE\ � � � � �KXGHEQt�QDXND � � � � �
�� 'R�UR]ãt�HQpKR�Y\XþRYiQt�KU\�QD�YLROX�VH�S�LMtPDMt�åiFL�SR�þW\�OHWp�S�HGFKR]t�SU$SUDY� YHK�H�QD�KRXVOH��� 2]QDþHQp�VORåN\�S�HGP�WX�PXVHMt�EêW�Y\]QDþHQ\�Y LQGLYLGXiOQtP�VWXGLMQtP�SOiQX�åiND��� 6WDQRYHQê�SRþHW�KRGLQ�VH�Y\XþXMH�Y G�OHQêFK�Y\XþRYDFtFK�KRGLQiFK��NUiW�WêGQ���� 3UR�QiFYLN�VNODGHE�V QiURþQêP�NODYtUQtP�GRSURYRGHP��NWHUê�QHO]H�VY��LW�åiN$P��SRYROt�HGLWHO�ãNRO\�NRUHSHWLFL�Y UR]VDKX�MHGQp�Y\XþRYDFt�KRGLQ\�WêGQ� QD�MHGQX�W�tGX��� 0i�OL�ãNROD�RUFKHVWU�Y�WãtKR�REVD]HQt��Y\XþXMH�XþLWHO�MHGQX�KRGLQX�Y\XþRYDFt�QDYtF�YHVNXSLQiFK�SRGOH�GUXK$ QiVWURM$�
3R]QiPND��2]QDþHQt�URþQtN�UR]ãt�HQpKR�Y\XþRYiQt�RGSRYtGi�R]QDþHQt�URþQtN$ ,��VWXSQ�]iNODGQtKR�VWXGLD�

&tOHP� UR]ãt�HQpKR� Y\XþRYiQt� MH� GRNRQDOi� D� YãHVWUDQQi� S�tSUDYD� åiN$N SURIHVLRQiOQtPX�VWXGLX� �QD�NRQ]HUYDWR�L� D� SRGREQ��� S�tSDGQ� MLå� SR�XNRQþHQt���� URþQtNX��6SOQ�Qt� WRKRWR� FtOH� S�HGSRNOiGi� SUDYLGHOQp�� VRXVWDYQp�� VRXVW�HG�Qp� D� LQWHQ]LYQt� FYLþHQtY GDOHNR�Y�WãtP�UR]VDKX��QHå�S�L�YêXFH�]DP��HQp�QD�]iMPRYRX�þLQQRVW�D�YãHREHFQRX�KXGHEQtSUD[L� äiN�PXVt�YêUD]Q� S�HY\ãRYDW�SU$P�UQp�YêNRQ\�QHMHQ�Y SRåDGRYDQp�WHFKQLFNp�~URYQL�DOH�S�HGHYãtP�Y NYDOLW� SURYiG�QêFK� VNODGHE�� D� WR� MDN�SR� VWUiQFH�KXGHEQtKR� YêUD]X�� WDN� SRVWUiQFH� VSUiYQêFK� IXQNþQtFK� SRK\E$�� 8YROQ�Qp� D� QHQiVLOQp�� YOiþQp� IXQNþQt� SRK\E\� MVRX]iUXNRX�SUR�MHKR�GDOãt�YãHVWUDQQê�WHFKQLFNê�UR]YRM��6WHMQRX�P�URX�MH�QXWQR�SHþRYDW�R�UR]YRMSRKRWRYRVWL� Y �HãHQt� KXGHEQtFK� D� WHFKQLFNêFK� ~NRO$�� KU\� ] OLVWX�� KXGHEQt� IDQWD]LH� DS�HGVWDYLYRVWL�� VRXKU\� L� ]iNODG$ RVRELWpKR� XP�OHFNpKR� YêUD]X�� '$OHåLWêP� D� QXWQêPYêFKRYQêP�PRPHQWHP�MH�þDVWp�]D�D]RYiQt�åiND�QD�LQWHUQt�D�YH�HMQi�Y\VWRXSHQt�8þLWHO� PXVt� YHOPL� REH]�HWQ� D� FLWOLY� YROLW� YêE�U� VWXGLMQt� OiWN\� V RKOHGHP� QDLQGLYLGXiOQt�YêYRM�åiND��-H�QXWQR�SHþRYDW�R�YãHFKQ\�WHFKQLFNp�L�YêUD]RYp�VORåN\�KU\�D�GEiW�RKDUPRQLFNê�UR]YRM�EXGRXFtKR�SURIHVLRQiOQtKR�XP�OFH�1iSO� VWXGLD�Y UR]ãt�HQpP�Y\XþRYiQt�S�HGVWDYXMt�VWXGLMQt�~NRO\��SURVW�HGN\�N GRVDåHQtVWDQRYHQêFK�FtO$��VWDQRYHQp�Y XþHEQtFK�RVQRYiFK��]DP��HQêFK�QD�YãHREHFQRX�KXGHEQt�SUD[L�GRSOQ�Qp�R�~NRO\�XYHGHQp�Y S�tOR]H�D�Y\SOêYDMtFt�] KXGHEQtKR�PDWHULiOX�



3�HGQHVRYp�VNODGE\�SUR� UR]ãt�HQp�Y\XþRYiQt� MH�PRåQR�Y\EtUDW� ] XþHEQtFK�RVQRY�SURQHUR]ãt�HQRX� YêXNX� YåG\� R� MHGHQ� QHER� GYD� URþQtN\� W�åãt�� 3UR� Y\ããt� URþQtN\� UR]ãt�HQpKRY\XþRYiQt�MVRX�VNODGE\�XYHGHQ\�Y RGGtOH�3�HGQHVRYp�VNODGE\�9êE�U� VWXGLMQt� OiWN\� QHPXVt� EêW� ]iYLVOê� MHQ� QD� PDWHULiOX� GRSRUXþHQpP� Y XþHEQtFKRVQRYiFK��PXVt�YãDN�SOQLW�VWHMQê�~þHO��QHER�MHM��HãLW�OpSH��5R]VDK�D�VWXSH� REWtåQRVWL�VWXGLMQtOiWN\� VWDQRYHQê� SUR� MHGQRWOLYp� URþQtN\� D� N SRVWXSRYêP� ]NRXãNiP� MH� PLQLPiOQtPSRåDGDYNHP�� -HMt� S�HVY�GþLYp� ]YOiGQXWt� MH� SRGPtQNRX� SUR� SRVWXS� �]D�D]HQt�� GR� GDOãtKRURþQtNX�UR]ãt�HQpKR�Y\XþRYiQt��-HGQi�OL�VH�SRX]H�R�S�HFKRGQRX�VWDJQDFL��P$åH�VH�Y SU$E�KXVWXGLD�R�Q�M�]QRYX�XFKi]HW�
+UD�QD�KRXVOH�QHER�YLROX

&KDUDNWHULVWLND�VWXGLMQtFK�~NRO$
D� 9 SU$E�KX�VWXGLD�MH�W�HED�Y�QRYDW�V\VWHPDWLFNRX�SR]RUQRVW�YãHP�SUYN$P�KU\�OHYp�L�SUDYpUXN\�� 3�L� VWXGLX� PDWHULiO$ IRUPXMtFtFK� S�HYiåQ� SRK\EOLYRVW� OHYp� UXN\�� QXWQR� GEiW� RGSRþiWNX� QD� VSUiYQp� XYROQ�Qp� IXQNþQt� SRK\E\� ORNWH�� ]iS�VWt� L� SUVW$ �QHXSHY�RYDW� OHYêORNHW� Y QHP�QQp� VWDWLFNp� SROR]H�� GEiW� R� YROQp�� QHY\SQXWp� ]iS�VWt�� S�LUR]HQp� SRVWDYHQtSUVW$ EH]� VYtUiQt� QiVWURMH� SDOFHP��� 6 UR]YRMHP� WHFKQLN\� OHYp� UXN\� VRXVWDYQ� VOHGRYDW� DUR]YtMHW� þLVWRX� LQWRQDFL�� HODVWLFNê� GRSDG� D� ]GYLK� SUVW$�� ]�HWHOQRVW� D� U\WPLþQRVW� KU\�9êP�Q\�SRORK�SURYiG�W�KODGFH��YOiþQ���V MDVQRX�LQWRQDþQt�S�HGVWDYRX�X�åiND��9êUD]RYRXVORåNX� KU\� RERKDFRYDW� YLEUDWHP�� MHKRå� SRK\E\� MH� QXWQR� � Y SU$E�KX� VWXGLD� NRULJRYDW� QDSRåDGRYDQRX� ]YXNRYRX� NYDOLWX� S�L� UHVSHNWRYiQt� åiNRY\� LQGLYLGXDOLW\�9H� ��� D� ��� URþQtNX�P$åH� XþLWHO� GOH� VYp� ~YDK\� D� S�HGSRNODG$ åiND� ]YROLW� Y PHWRGLFNpPSRVWXSX�GY� DOWHUQDWLY\�$� SRNUDþRYiQt�YH�VWXGLX�SRORK��,,���,9��D�9�%� SRNUDþRYiQt�YH�VWXGLX�SRORK��9���,,���,9�$OWHUQDWLYD�%�� XPRå�XMH� R� URN� G�tYH� QiFYLN� W�tRNWiYRYêFK� VWXSQLF� D� DNRUG$ Y SRPDOpPWHPSX�L�VWXGLXP�HWXG� �D�KODYQ� S�HGQHVRYêFK�VNODGHE�V QiURN\�QD� WyQRYê�UR]VDK�FHOpKRKPDWQtNX� GOH� YêE�UX� VWXGXMtFt� OiWN\�� 6HWNi�OL� VH� åiN� V QRYêPL�� GRVXG� QHSUREUDQêPLSUREOpP\� �SRORKD� ,,��� ,9��� MHMLFK� VSRMH� DWG���� Y\�Hãt� MH� S�tPR� QD� SUREtUDQp� OiWFH�� -HMLFKV\VWHPDWLFNê� D�G$NODGQê�QiFYLN�SDN�SRNUDþXMH�SR]G�ML�� �2�G$OHåLWRVWL� SRK\EX�SR� FHOpPKPDWQtNX�Y FR�QHMUDQ�MãtP�Y�NX�YL]�(��.DPLODURY��2�WHFKQLFH�OHYp�UXN\��S�HO��%��.RWPHO��6XSUDSKRQ��������3�L�K�H�QD�YLROX�QDYiåH�XþLWHO�Y����D����URþQtNX�QD�GRVDYDGQt�åiNRY\�]QDORVWL�SRORK��]YOiãW�VH�]DP��t�QD�������� D����SRORKX�D�SR� MHMLFK� ]YOiGQXWt� Y�QXMH� ]YOiãWQt� SR]RUQRVW� SRORKiPVXGêP��WM��SUDåFRYp��S$ORYp���GUXKp��þWYUWp�D�ãHVWp�E� 3�L� VWXGLX� PDWHULiOX� �HãtFtKR� S�HYiåQ� SRK\EOLYRVW� SUDYp� UXN\� Y\FKi]tPH� ] YêFYLNXS�HGORNWt�� QDGORNWt� �S�HNORQ\� VP\þFH�� D� SRVWXSQ� S�HFKi]tPH� N YêFYLNX� ]iS�VWt� D� SUVW$�9êVOHGNHP�PXVt�EêW�YOiþQi� VRXK\EQRVW�FHOp�SUDYp�SDåH�� NWHUi� ]DUXþXMH�RYOiGQXWt� YãHFKSRW�HEQêFK�VP\N$ �GpWDFKp��OHJDWR��PDUWHOp��VWDFFDWR��VSLFFDWR��VDXWLOOp��D�MHMLFK�Y]iMHPQpNRPELQDFH�� 3�L� VWXGLX� W�FKWR� VP\N$ VWiOH� VOHGXMHPH� MHMLFK� FKDUDNWHULVWLFNp� ]Q�Qt� D]YXNRYRX� NXOWXUX�� 3RGPtQNRX� MH� Y\WYi�HQt� VSUiYQêFK� åiNRYêFK� S�HGVWDY� R� SRK\ERYp� DKODYQ� ]YXNRYp�NYDOLW� SURYiG�QêFK�~NRQ$��. UR]YRML� WHFKQLN\�VORXåt�S�HYiåQ� VWXGLXPHWXG�� MHMLFKå� YêE�U�PXVt� �HãLW� UR]YRM� YãHFK� ]iNODGQtFK� SUYN$ QiVWURMRYp� WHFKQLN\� SRGOHSRW�HE�åiND�F� 3�L� VWXGLX� S�HGQHVRYêFK� VNODGHE� GRFKi]t� N SUROtQiQt� WHFKQLN\� RERX� UXNRX�� ]GH� VL� åiNRVYRMXMH� KXGHEQ� LQWHUSUHWDþQt� SURVW�HGN\�� MHMLFKå� S�LUR]HQp� RYOiGQXWt� MH� FtOHP� VWXGLD�6HP�SDW�t�G\QDPLND��NYDOLWD�]YXNX��]S�YQRVW�KU\�� FLWRYê�QiERM��KXGHEQt�S�HGVWDYLYRVW� D



IDQWD]LH�� RVRELWRVW� SURMHYX� D� Y\VWLåHQt� FKDUDNWHUX� D� VW\OX� VNODGE\�� 9êE�U� S�HGQHVRYêFKVNODGHE�PXVt�EêW�SURP\ãOHQê��DE\�VH�åiN�SRVWXSQ� QDXþLO�YêVWLåQ� LQWHUSUHWRYDW�VNODGE\U$]QêFK� QiODG� D� FKDUDNWHUX�� -HMLFK� REVDK� PXVt� EêW� S�LP��HQê� WHFKQLFNp� D� PHQWiOQtY\VS�ORVWL�åiND� +UD�QD�KRXVOHâNRO\�D�HWXG\
���URþQtN2��âHYþtN��RS�����VHã��������þ������2��âHYþtN��RS�����VHã�����þ������]S$VRE\�Y GHWDFKp�L�OHJDWX�2�� âHYþtN�� RS�� ��� VHã�� ��� VP\N\� ����� �YêE�U�WpPD� GOH� SUREtUDQpKR� SUVWRNODGX� V S�LEtUDQRXYUFKQt�QHER�VSRGQt�SUi]GQRX�VWUXQRX���GOH�FKDUDNWHUX�SUiY� VWXGRYDQpKR�VP\NX�-��ýHUPiN�-��%HUDQ��+RXVORYi�ãNROD�þ������6��0DFK��6WXGiQND���StVQ� Y PROORYpP�D�GXURYpP�SUVWRNODGH�-��=iG�UD��8å�XPtP�KUiW��YêE�U�9��.U$þHN��âNROD�KRXVORYêFK�HWXG��VHã�����PHWRGLFNi�þiVW�VNXSLQD�����������YêE�U�HWXG�þ������
���URþQtN2��âHYþtN��RS�����VHã�����������þ�������2��âHYþtN��RS�����VHã�����þ�����������6WXSQLFH�D�DNRUG\�D�þ������VHSWDNRUG��YãH�GOH�SUREtUDQêFKSUVWRNODG$�2��âHYþtN��RS�����VHã�����þ�����6P\N\����������YêE�U��XWYR�LW�OHKNp�WURMKPDWRYp�WpPDV SUi]GQRX�VWUXQRX�-��ýHUPiN��-��%HUDQ��+RXVORYi�ãNROD�þ��������9��.U$þHN��âNROD�KRXVORYêFK�HWXG��VHã�������0HWRGLFNi�þiVW�VNXSLQD������ YêE�U�HWXG��VHã�����þ��������VHã�����þ������)��:RKOIDKUW��RS������,��GtO��YêE�U�-��0LFND��(OHPHQWiUQt�HWXG\��VHã�����YêE�U�
���URþQtN2��âHYþtN��RS�����VHã�����þ���������VHã�����þ��������VHã�����þ���E���������2��âHYþtN��RS�����VHã�����þ��������������VHã�����þ������2��âHYþtN��RS�����VHã�����þ����VP\N\���������������������������YêE�U��VHã�����þ�����VP\N\���������YêE�U-��ýHUPiN��-��%HUDQ��+RXVORYi�ãNROD�þ���������SDN�SRNUDþRYDW�GOH�2��âHYþtND�VHã����D����YL]YêãH�9��.U$þHN��âNROD�KRXVORYêFK�HWXG��0HWRGLFNi�þiVW�VHã�����VNXS���������VHã����VNXSLQD�������D��YêE�U�HWXG�VHã�����þ���������þ���������VHã�����þ���������þ�������)��:RKOIDKUW��RS������UHY��%��.RWPHO��,��GtO�GRNRQþLW��,,��GtO�þ���������þ�������+��(��.D\VHU��RS������VHã�����þ������-��0LFND��(OHPHQWiUQt�HWXG\�,,��GtO��YêE�U�
���URþQtN$OWHUQDWLYD�$2��âHYþtN��RS�����VHã�����þ�������VHã�����þ���D��������VHã�����þ���������VHã�����þ�����������2��âHYþtN��RS�����VHã�����þ��������������������9��.U$þHN��0HWRGLFNi�þiVW��VHã�����VNXSLQD�������VHã�����VNXSLQD������YêE�U�HWXG�VHã�����þ�������SRNUDþRYDW�YêE�UHP��VHã�����þ��������þ���������VHã�����þ�����
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���URþQtN$OWHUQDWLYD�$2��âHYþtN��RS�����VHã�����þ�������2��âHYþtN��RS�����VHã�����þ���������9��.U$þHN��âNROD�KRXVORYêFK�HWXG��0HWRGLFNi�þiVW�VHã������VNXSLQD������YêE�U�HWXG�VHã�����þ���������VHã�����þ��������GRNRQþHQt�YêE�UHP
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���URþQtN2��âHYþtN��RS�����VHã�����þ����������������2��âHYþtN��RS������YêE�U2��âHYþtN��RS������YêE�U2��âHYþtN��RS�����VHã�����þ�����VRXVWDYQp�RSDNRYiQt�D�SUDNWLFNp�RYOiGQXWt�VP\N$�������������������������������������������������������QD�WHFKQ��HWXGiFK�VWHMQpKR�SRK\EX��Y VWXSQLFtFK�DDNRUGHFK��VHã�����þ�����VP\N\��������������������YêE�U��6WXSQLFH�D�DNRUG\�GXU�D�PROO�Y UR]VDKX���RNWiY�U$]QêPL�VP\NRYêPL�YDULDQWDPL�9��.U$þHN��âNROD�KRXVORYêFK�HWXG��PHWRGLFNi�þiVW�VNXS����YêE�U�HWXG��VHã�����þ���������VHã����D����YêE�U�W�åãtFK�HWXG���GRNRQþHQt)��0D]DV��RS������VHã�����GRNRQþHQt5��.UHXW]HU�����HWXG��YêE�U�VQDGQ�MãtFK�
���URþQtN2��âHYþtN��RS�������YêE�U�2��âHYþtN��RS�������YêE�U�2��âHYþtN��RS������VHã�����þ�����6WiOp�]GRNRQDORYiQt�VP\N$ XYHGHQêFK�Y����URþQtNX�QD�HWXGiFKD�VWXSQLFtFK��6Hã�����þ�����VP\N\�����������YêE�U�6WXSQLFH�D�DNRUG\�Y U\FKOpP�WHPSX�D�QD�U$]Qp�VP\NRYp�YDULDQW\�9��.U$þHN��âNROD�KRXVORYêFK�HWXG��0HWRGLFNi�þiVW��VHã�����VNXSLQD����



9êE�U�HWXG��VHã�����þ�������5��.UHXW]HU�����HWXG��VW�tGDW�HWXG\�SDViåRYp��WU\ONRYp��GYRMKPDWRYp�
3�HGQHVRYp�VNODGE\
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0HWRG\�D�IRUP\�SUiFH'R�KRXVORYpKR�VRXERUX�MVRX�]D�D]RYiQL�åiFL�RG����URþQtNX��'RFKi]ND�GR�VRXERUX�WUYi]SUDYLGOD�GYD� URN\��9���� URþQtNX�S�HFKi]HMt� åiFL� GR� ãNROQtKR� RUFKHVWUX� QHER� GR� NRPRUQtFKVRXERU$��1HQt�OL�QD�ãNROH�PRåQR�]�tGLW�RUFKHVWU��SRNUDþXMt�åiFL�Y VRXERURYp�QHER�NRPRUQt�K�HDå�GR�XNRQþHQt�,��VWXSQ� =8â�9]KOHGHP�N UR]GtOQêP�SRGPtQNiP��NWHUp�MVRX�QD�MHGQRWOLYêFK�ãNROiFK�SUR�RUJDQL]DFLVRXERURYp�KU\�� QHQt�Y XþHEQtFK�RVQRYiFK� UR]YUåHQD� OiWND� QD� URþQtN\�� DOH� SRGOH�PHWRGLFNR�WHFKQLFNêFK�SUREOpP$��V QLPLå�VH�VRXERU�EXGH�SRVWXSQ� VH]QDPRYDW�
'RSRUXþHQi�OLWHUDWXUD�SUR�XþLWHOH���0HWRGLFNi�S�tUXþND� %RKXPLO�.RWPHO��+RXVORYê�VRXERU�QD�/â8�&RPHQLXP�0XVLFXP�VY������6XSUDSKRQ���������3V\FKRORJLH� 9��3�tKRGD��2QWRJHQH]H�OLGVNp�SV\FKLN\�,��631��������9ãHREHFQp�Y�GRPRVWL�R�KXGE��$��0RGU� 9ãHREHFQi� KXGHEQt� QDXND��2Wi]N\� D� RGSRY�GL�� 6XSUDSKRQ����$��&PtUDO��=iNODGQt�SRMP\�KXGHEQt��6XSUDSKRQ�����-��3LOND��+XGHEQt�NDOHLGRVNRS��3DQWRQ��������'LULJRYiQt� 9�� )HGRU� �� -�� 9UFKRWRYi�3iWRYi�� 6ERURYê� ]S�Y� D� �t]HQt� VRXERUX�6XSUDSKRQ�����-��6YRERGD��8þHEQLFH�GLULJRYiQt��2UELV�����
9êFKRYQ� Y]G�OiYDFt�FtO&tOHP�VRXERURYp�KU\�MH�YêFKRYD�åiN$ VP��XMtFt�RG�LQGLYLGXiOQtKR�SRMHWt�KU\�QD�QiVWURMNH� NROHNWLYQtPX� KXGHEQtPX� SURMHYX�� 7R� ]QDPHQi� QD� ]iNODG� SURP\ãOHQpKR� D� VRXVWDYQpKRY\XþRYDFtKR� SRVWXSX� YpVW� åiN\� N �HãHQt� QRYêFK� ~NRO$�� Y\åDGXMtFtFK� RGOLãQê� S�tVWXSN QiVWURMRYêP� SUREOpP$P� L� VWXGLX� D� QiFYLNX� VNODGHE� D� Y\XåtYDW� S�L� WRP� VSHFLILFNêFKSURVW�HGN$ VRXERURYp�KU\�N UR]YtMHQt�MHMLFK�KXGHEQRVWL��VP\VOX�SUR�NROHNWLYQt�RGSRY�GQRVW�DGREURYROQRX� Ni]H��� 8þLW� åiN\� RULHQWRYDW� VH� SRGOH� XþLWHORY\� WDNWRYN\�� S�L]S$VRERYDW� VHVSROXKUiþ$P� Y WHFKQLFNpP� SURMHYX�� Y LQWRQDFL� L� U\WPX�� DJRJLFH�� G\QDPLFH� D� FHONRYpPXS�HGQHVX��1D�]iNODG� ]NXãHQRVWt�åiN$ ] YODVWQt�VRXERURYp�SUD[H�UR]YtMHW�MHMLFK�Y]WDK�N KXGE�D� MHMtP� WY$UF$P�� XþLW� MH� SRUR]XP�Qt� ]iNRQLWRVWHP� NROHNWLYQt� UHSURGXNFH� KXGHEQtKR� GtOD� DY\WYi�HW� WDN� S�HGSRNODG\� SUR� SR]G�Mãt� XY�GRP�Op� FKiSiQt� QiURþQ�MãtFK� NRPRUQtFK� DRUFKHVWUiOQtFK�VNODGHE�



3URVW�HGN\�N GRVDåHQt�YêFKRYQ� Y]G�OiYDFtFK�FtO$3�HGSRNODGHP� SUR� VSOQ�Qt� YêFKRYQ� Y]G�OiYDFtFK� FtO$ VRXERURYp� KU\� MH� ]YOiGQXWtVWDQRYHQêFK�VWXGLMQtFK�~NRO$ EH]�RKOHGX�QD�RUJDQL]DFL�D�YHOLNRVW�KRXVORYpKR�VRXERUX��7\WR~NRO\�VH�XVNXWHþ�XMt�YH�����QD�VHEH�QDYD]XMtFtFK�HWDSiFK��NWHUp�RGSRYtGDMt�VWXSQL�Y\VS�ORVWLVRXERUX��7HFKQLFNi�VORåND�W�FKWR�VWXS�$ MH�S�HGSRNODGHP�SUR�SRVWXSQp�]YOiGQXWt�VRXERURYpKU\��QHP$åH�YãDN�EêW�KODYQt�QiSOQt�Y\XþRYiQt��2EVDKHP�Y\XþRYiQt�PXVt�EêW�S�HGHYãtP�åLYiKXGED��YROHQi�WDN��DE\�RGSRYtGDOD�S�tVOXãQpPX�VWXSQL�WHFKQLFNp�Y\VS�ORVWL�VRXERUX�
,��VWXSH���ýLVWi�VSROHþQi�LQWRQDFH�Y SUVWRNODGX�GXU��PROO�D�VH�VQtåHQêP����SUVWHP�D�MHGQRWQRVWVP\N$ Y UR]VDKX���WyQ$ QD�MHGQp�VWUXQ���=NYDOLWQ�Qt�LQWRQDFH�LQWHUYDO$��RG�VHNXQG\�GR�NYLQW\QD�U$]Qp�VP\NRYp�YDULDQW\��1iFYLN�MHGQRKODVêFK�StVQt�Y UR]VDKX���WyQ$��QDS���-��%HUDQ� 1iURGQt�StVQ� VHã��,��D�,,�
,,�� VWXSH��� +UD� Y FHOpP� UR]VDKX� SUYQt� SRORK\�� 6H]QiPHQt� åiN$ V GDOãtPL� SUVWRNODGRYêPLPRGHO\� D� VH� VWXSQLFHPL�� +UD� QiURGQtFK� StVQt� V Y�WãtP� WyQRYêP� UR]VDKHP� D� NUDWãtFKVNODGELþHN�Y XQLVRQX�V GRSURYRGHP�NODYtUX��QDS���6W��0DFK� 6WXGiQND%��.RWPHO� 'UREQp�VNODGE\�VWDUêFK�PLVWU$ VHã��,�
,,,�� VWXSH���ÒYRG�GR�GYRM�D� W�tKODVp�KU\�� -HGQRWQp�FtW�Qt� U\WPX�D�G\QDPLN\�D� þLVWi� LQWRQDFHWURMKODVX�� 1iFYLN� GYRM� D� W�tKODVêFK� VWXSQLF�� NYLQWDNRUG$ D� MHMLFK� REUDW$ Y VHNYHQFRYêFKSRVWXSHFK� V U$]QêPL�PRåQRVWPL� SRK\EX� YH� YãHFK� W�HFK� KODVHFK� �YL]� %�� .RWPHO�� +RXVORYêVRXERU�QD�/â8�VWU�������+UD�GYRM�D�W�tKODVêFK�VNODGHE�V GRSURYRGHP�NODYtUX�%��.RWPHO� 6NODGE\�SUR�KRXVORYê�VRXERU�VHã��,��6XSUDSKRQ������
,9��VWXSH� �QDKUD]XMH�QD�PHQãtFK�ãNROiFK�VWXGLXP�RUFKHVWUiOQt�KU\�D�MH�]DP��HQ�G$VOHGQ� QDYãHVWUDQQRX�KXGHEQt�SUD[L���'RVDåHQt� MHGQRWQp� UHSURGXNFH� V YêUD]QêP�S�HGQHVHP��6WXGLXPVNODGHE�] U$]QêFK�VW\ORYêFK�REGREt��QDS���%��.RWPHO� 6NODGE\�SUR�KRXVORYê�VRXERU��VHã��,,�6XSUDSKRQ�������DSRG�
+XGHEQt�PDWHULiO$��$OEUHFKW� ���GUREQêFK�LQVWUXPHQWiOQtFK�VNODGLHE������KRXVOH�6+9�%UDWLVODYD�����-��=��%DUWRã��0X]LFD�SLFFROD����K�D�NO���61./+8�����-��%HUDQ��0HQXHW\�VWDUêFK�PLVWU$ ���K��61./+8�����-��%HUDQ��=iNODG\�VRXERURYp�KU\����K��61./+8�����-��%XUJKDXVHU��6XLWD����K��61./+8�����$��'ROLQVNê��+RXVORYê�NYDUWHW�*�GXU��61./+8�����$��'YR�iN��*DYRWD����K���6+9�3UDKD�����-��)DXVW��&YLþHQt�VRXERURYp�KU\����K���NO��61./+8�����-��)DXVW� 7�L�VNODGE\�SUR�VP\þFRYê�VRXERU���þW\�UXþQt�NODYtU��6XSUDSKRQ�����-��)HOG��0LQLDWXUQt�VXLWD�SUR�WURMH�KRXVOH��6+9�3UDKD�����-��%��)RHUVWHU��0DOi�VXLWD�SUR�WURMH�KRXVOH��2UELV�����.��+iED��6RQDWLQD��RS��������K���631�����)��0��+UDGLO��'QHV�L�]tWUD����K���6XSUDSKRQ�����-��.OLþND��6FKHU]R����K���NO���61./+8�����.��.UHMþt��0OiGHåL����K���YFOR�QHER�NO���6+9�3UDKD�����.��.UHMþt��,QVWUXNWLYQt�WULD����K�D�NO����6XSUDSKRQ�����



6��0DFK��7�L�WDQHþN\����K���61./+8�����%��.RWPHO��6NODGE\�SUR�KRXVORYê�VRXERU�VHã��,��D�,,���6XSUDSKRQ�����������-��0DW\V��.YDUWHW����K���6+9�3UDKD�����-��0LFND��6RXERURYi�KUD����K���6+9�����-��3DXHU��0DOi�VXLWD����K���6+9�����/��5DMWHU��6XLWD�SUH�ãWYRUR�KXVLHO��6Yl]�þV��VNODG������-��5XW�����VRXERURYêFK�VWXGLt����K���6+9�����-���iKD��'YD�VWDURþHVNp�PHQXHW\����K�D�NO���2UELV�����-���iKD��7�L�þHVNp�WDQFH����K�D�NO���61./+8�����6NODGE\�SUR�WURMH�KRXVOH��+XUQtN��%iUWD��)HOG���6+9�����.��6RGRPND��6RQDWLQD����K���61./+8�����-��9DODã"DQ�'ROLQVNê��=ODWp�KXVOLþN\����K���6+9�%UDWLVODYD�����=��=DKUDGQtN��6XLWD�SUR�WURMH�KRXVOH��6XSUDSKRQ�����)��=UQR��ýW\�L�VNODGE\����K���2UELV�����)��=UQR��7�L�þHVNp�WDQFH����K���6+9�����
8þHEQt�RVQRY\�KU\�Y GHFKRYpP�VRXERUX��RUFKHVWUX�

&KDUDNWHULVWLND�D�SRMHWt�S�HGP�WX'HFKRYi� KXGED� Pi� Y QDãt� YODVWL� ERKDWRX� WUDGLFL�� 6YRMt� VSHFLILFNRX� UHSHUWRiURYRXREODVWt� L� VYêP� VYpE\WQêP�]YXNRYêP� FKDUDNWHUHP�S�HGVWDYXMH� WUDGLþQ� UR]Y�WYHQRX� VRXþiVWþHVNp�KXGHEQt�NXOWXU\�'HFKRYi� KXGED� SOQt� ]iYDåQRX� D� SRW�HEQRX� VSROHþHQVNRX� IXQNFL�� 5HSHUWRiURY� ]DVDKXMH� GRREODVWL�KXGE\�YiåQp��NRQFHUWQt��HVWUiGQt��SRSXOiUQt�L�WDQHþQt�+UD�Y GHFKRYêFK� VRXERUHFK� �RUFKHVWUHFK�� MH G$OHåLWRX� VRXþiVWt� YêFKRY\� YãHREHFQpKXGHEQRVWL�åiN$ =8â��äiFL�]GH�XSODW�XMt�D�GiOH� UR]YtMHMt�GRYHGQRVWL�QDE\Wp�Y LQGLYLGXiOQtPVWXGLX�D� VRXK�H�D�]tVNiYDMt� ]iNODGQt�RUFKHVWUiOQt�QiY\N\��+UD�QD�QiVWURM� VH� WDN�SUR�Q� VWiYi]iEDYQ�Mãt� D� S�LWDåOLY�Mãt�� KUD� Y NROHNWLYX� MLP� GiYi� Y�GRPt� XåLWHþQRVWL� D� VSROHþHQVNpKRXSODWQ�Qt�
0HWRG\�D�IRUP\�SUiFH'R� GHFKRYpKR� VRXERUX� MVRX� ]D�D]RYiQL� åiFL� ]SUDYLGOD� RG� W�HWtKR��� YêMLPHþQ� LRG GUXKpKR�URþQtNX��+UX�Y VRXERUX�O]H�]DþtW�L�VH�VNXSLQRX�QH~SOQpKR�QiVWURMRYpKR�REVD]HQt�SRVWXSQ� ML�GRSO�RYDW��D� WDN�Y\WYi�HW�SRGPtQN\�SUR�Y\EXGRYiQt�Y�WãtKR�GHFKRYpKR�VRXERUX�RUFKHVWUX��8þLWHOp� KODYQtFK� S�HGP�W$ RGG�OHQt� GHFKRYêFK� QiVWURM$ S�LSUDYXMt� VYp� åiN\� SURþLQQRVW�Y VRXERUX�D�VSROXSUDFXMt�V MHKR�YHGRXFtP��9 S�tSDG� SRW�HE\�YHGRX�G�OHQp�]NRXãN\�6RXVWDYQi� D� FtOHY�GRPi� RGERUQi� SUiFH� Y G�OHQêFK� ]NRXãNiFK� �PHORGLH�� GRSURYRG�VNXSLQ\� QiVWURM$ G�HY�QêFK�� åHV"RYêFK� D� ELFtFK�� MH� SRGPtQNRX� SUR� ~VS�ãQRX� þLQQRVWGHFKRYpKR� VRXERUX� �RUFKHVWUX��� '�OHQp� ]NRXãN\� VH� XVNXWHþ�XMt� YH� VNXSLQiFK� SR� �� Då� ��åiFtFK� SRGOH� MHMLFK� Y\VS�ORVWL� D� SRGOH� QiURN$ VWXGRYDQêFK� SDUW$�� =DþiWHþQtN$P�� NWH�tS�LFKi]HMt� GR� Y\VS�OHMãtKR� VRXERUX�� S�LSUDYXMH� XþLWHO� OHKþt� SDUW\� D� SRVWXSQ� MH� SRY��XMHQiURþQ�MãtPL�~NRO\�9êXNX�QD�Q�NWHUp�QiVWURMH��MDNR�QDS�tNODG�ELFt�QiVWURMH��GRSURYRGQp�WUXEN\�D�GDOãt��MHPRåQp� XVNXWHþQLW� IRUPRX� QHSRYLQQpKR� Y\XþRYiQt� ]tVNiYiQtP� åiN$ ] RERU$ NODYtU�� KRXVOHQHER�OLGRYp�QiVWURMH�. SHUVSHNWLYQtP� SRW�HEiP� REVD]HQt� GHFKRYpKR� VRXERUX� D� MHKR� NDåGRURþQtPXGRSO�RYiQt� MH� W�HED� SOiQRYLW� XVP�U�RYDW� ]iMHP� åiN$ R� VWXGLXP� KU\� QD� MHGQRWOLYp� GHFKRYpQiVWURMH�



3URY�UNRX� SUiFH� GHFKRYêFK� VRXERU$ MVRX� YH�HMQi� Y\VWRXSHQt� D� ]HMPpQD� ~þDVW� QDS�HKOtGNiFK��IHVWLYDOHFK�D�VRXW�åtFK�
'RSRUXþHQi�OLWHUDWXUD�SUR�YHGRXFt�GHFKRYêFK�VRXERU$ �RUFKHVWU$�%DUWRã�0���'HFKRYê�RUFKHVWU��2UELV������'RVWiO�.���3UiFH�V SLRQêUVNêP�GHFKRYêP�RUFKHVWUHP��(VWHWLFNi�YêFKRYD�,��URþQtN��VHã����'RVSLYD�.�� 'HFKRYê�VRXERU�QD�/â8��StVHPQi�SUiFH�F\NOLFNp�SU$SUDY\�YHGRXFtFK�ãNROVNêFKSUDFRYQtN$�������-DQ$ -���0OiGHå�D�GHFKRYi�KXGED��+XGHEQt�QiVWURMH��þ�����+UDGHF�.UiORYp�������.ROHNWLY��&R�E\�P�O�]QiW�GLULJHQW�GHFKRYpKR�RUFKHVWUX�PODGêFK��Ò'/8�3UDKD�������3UDYHþHN�-���2�SUiFL�V POiGHåQLFNêP�GHFKRYêP�RUFKHVWUHP��Ò'/87�3UDKD�������'HYiWê�$���7DNWRYDFt�WHFKQLND��.UDMVNp�RVY�WRYp�VW�HGLVNR�3O]H��������0DFKHN�0�� 3UiFH�GLULJHQWD�GHFKRYpKR�RUFKHVWUX��2.6�%UQR���%XOOHWLQ�Ä'HFKRYê�RUFKHVWU³���Y\GiYi�Ò.9ý�3UDKD
9êFKRYQ� Y]G�OiYDFt�FtO&tOHP� RUFKHVWUiOQt� KU\� QD� =8â� MH� XSODWQ�Qt� LQGLYLGXiOQtFK� QiVWURMRYêFKGRYHGQRVWt�åiN$ D�MHMLFK�GRVDYDGQtFK�]NXãHQRVWt�]H�VRXKU\�Y RUFKHVWUiOQt�SUD[L��3�L�Y\WYi�HQtRUFKHVWUiOQtFK�QiY\N$ åiN$ MH� W�HED�GiOH� UR]YtMHW� MHMLFK�U\WPLFNp�FtW�Qt��XSHY�RYDW� LQWRQDþQtMLVWRWX� D� VP\VO� SUR� VRXKUX�� S�VWRYDW� SRKRWRYRVW� S�L� þWHQt� RUFKHVWUiOQtFK� SDUW$ D� NXOWLYRYDWMHMLFK� VP\VO� SUR� NYDOLWX� RUFKHVWUiOQtKR� ]YXNX� D� VW\ORYRVW� UHSURGXNFH�� =Y\ãRYDW� QiURN\QD GREURYROQRX� Ni]H� D� RGSRY�GQRVW� MHGQRWOLYêFK� þOHQ$ ]D� NROHNWLYQt� YêNRQ� MDN� S�LY\XþRYiQt��WDN�S�L�YH�HMQêFK�Y\VWRXSHQtFK��9 VRXODGX�V WHFKQLFNêPL�L�YêUD]RYêPL�PRåQRVWPLRUFKHVWUX�VH]QDPRYDW�åiN\�V\VWHPDWLFN\�VH�VNODGEDPL�U$]QpKR�FKDUDNWHUX�D�VW\OX�RG�þHVNêFK�VORYHQVNêFK� D� VY�WRYêFK�DXWRU$��3�LSUDYLW� åiN\� WDN�� DE\�VH�SR� DEVROYRYiQt� ãNRO\�PRKOL� VWiWSODWQêPL�þOHQ\�DPDWpUVNêFK�GHFKRYêFK�RUFKHVWU$�
3URVW�HGN\�N GRVDåHQt�VWDQRYHQêFK�FtO$
D� =iVDG\�SUR�SUiFL�V GHFKRYêP�VRXERUHP�9 SUiFL� V GHFKRYêP� VRXERUHP� ]DþtQDMtFtP�� SRNURþLOêP� QHER� Y\VS�OêP�]DFKRYiYiPH�]iNODGQt�PHWRGLFNp�SRVWXS\��� YH�]NRXãNiFK�SURFYLþXMHPH�VWXSQLFH�D�UR]ORåHQp�DNRUG\��� VWiOH�GEiPH�QD�þLVWRWX�LQWRQDFH��ODG�Qt�Y XQLVRQX�L�DNRUGHFK��� YHGHPH�åiN\�NH�VSUiYQpPX�GêFKiQt�D�IUi]RYiQt��� ]YOiã" SHþOLY� VWXGXMHPH� LQWRQDþQ� D� WHFKQLFN\� REWtåQi� PtVWD�� PtVWD� GLVKDUPRQLFNi� DPRGXODþQt�S�HFKRG\�VWXGRYDQêFK�VNODGHE��� XþtPH�åiN\��DE\�QHXVWiOH�SRVORXFKDOL�]YXN�FHOpKR�VRXERUX�D�MHPX�SRG�L]RYDOL�VY$M�YêNRQ��� Y\åDGXMHPH�RG�þOHQ$ VRXERUX��DE\�SR]RUQ� VOHGRYDOL�GLULJHQWD�D�UHVSHNWRYDOL�MHKR�JHVWD��� RG� YãHFK� þOHQ$ VRXERUX� Y\åDGXMHPH� Ni]H��� GRFKYLOQRVW� Y GRFKi]FH� GR� ]NRXãHN� DQD YH�HMQi�Y\VWRXSHQt��� VRXVWDYQ� YHGHPH�åiN\�N SpþL�R�QiVWURMH��QRWRYp�PDWHULiO\��ãNROQt�SRW�HE\�D�]D�t]HQt��� GEiPH�QD�GRGUåRYiQt�K\JLHQ\�QiVWURM$ L�RVREQt�K\JLHQ\�
E� 3�L� VHVWDYRYiQt� GUDPDWXUJLFNpKR� SOiQX� Y�QXMH� YHGRXFt� VRXERUX� PLPR�iGQRX� SR]RUQRVWWHFKQLFNp� REWtåQRVWL� YROHQêFK� VNODGHE�� 8� ]DþtQDMtFtFK� VRXERU$ ]D�DGtPH� VNODGE\� OHKNp�SRVWXSQ���MDN�URVWH�WHFKQLFNi�Y\VS�ORVW�KUiþ$��]D�D]XMHPH�VNODGE\�QiURþQ�Mãt��.DåGê�GHFKRYêVRXERU� PXVt� PtW� Y UHSHUWRiUX� S�HGHYãtP� Q�NROLN� SRFKRG$�� NYDOLWQtFK� �� KUDWHOQêFK� LYH ]WtåHQêFK�SRGPtQNiFK��QDS���YHQNX��Y PHQãtP�REVD]HQt�DSRG����9\VS�OHMãt�VRXERU\��NWHUpMVRX� SRY��RYiQ\� ~þLQNRYiQtP�S�L� VODYQRVWQtFK� S�tOHåLWRVWHFK��PDMt� YH� VYpP� UHSHUWRiUX� WDNp



K\PQX�ý5��'DOãt�VNODGE\�YROtPH�V S�LKOpGQXWtP�N WHFKQLFNêP�PRåQRVWHP�VRXERUX��+ODYQtPNULWHULHP� PXVt� EêW� XP�OHFNi� NYDOLWD�� 9HGOH� WUDGLþQtFK� IRUHP� �� MDNR� MVRX� SROND�� YDOþtN�VRXVHGVNi�� PD]XUND�� NYDStN� DSRG�� �� VH� QHERMtPH� ]D�D]RYDW� L� VNODGE\� NODVLFNêFK� DXWRU$YH YKRGQêFK� ~SUDYiFK�� 9HOPL� YG�þQp� MVRX� VNODGE\� SUR� VyORYp� QiVWURMH� V GRSURYRGHPRUFKHVWUX�
+XGHEQt�PDWHULiO���GRSRUXþHQi�OLWHUDWXUDD� 3RFKRG\�-RVHI��tKD���$GULD)UDQWLãHN�.UHMþtN���$�Mi�ViP-RVHI�0DOê���*DOiQHþND)UDQWLãHN�.PRFK���1DãH�]ODWi�3UDKD)UDQWLãHN�.PRFK���.ROtQH��.ROtQH.DUHO�3iGLYê���6ORYHQVNê�SRFKRG$QWRQtQ�%RURYLþND���3R]GUDY�] KYR]G$5XGROI�2EUXþD���6ORYDQVNê�SRFKRG9iFODY�9DþNi� ��7HPSR9iFODY�9DþNi� ��âRKDM)UDQWLãHN�=LWD���)DQIiURYê(PLO�âROF���âO\�SDQHQN\5XGROI�*DMOtN���1Dãt�POiGHåLâWHIDQ�/DNWLã���+RVWLDQVNê-DQ�3|VFKO���7RXKD�SR�YODVWL0LORã�0DFKHN���1iã�IHVWLYDOE� 6NODGE\�N RVODYiP�+\PQD�ý5)DQIiU\�D�]Q�ON\F� 2VWDWQt�9iFODY�'RELiã���3ROND�PtUX6HUJHM�7XOLNRY���-VPH�SUR�PtU,VDDN�'XQDMHYVNLM���3ROND�] ILOPX�Ä.XEiQãWt�NR]iFL³'PLWULM�âRVWDNRYLþ���3tVH� PtUX9ODGLPtU�%XFKDURY���3ROMDQND-LQG�LFK�3UDYHþHN���0ODGRVW���UDGRVW��SROND-LQG�LFK�3UDYHþHN���0DPLQþLQD�SRKiGND��LQWHUPH]]R$GROI�/DQJHU���0ODGt�VyOLVWp��VXLWD����þiVWL�5REHUW�âiOHN���0OiGHåQLFNi�VXLWD����þiVWL�0LORã�0DFKHN���0RUDYVNi�VXLWD����þiVWt�0LORã�0DFKHN���6HODQND0LORã�0DFKHN���+HM��KRUH�KiM���]ERMQLFNê�WDQHF0LORã�0DFKHN��'REUp�UiQR�NRVPH0RMPtU�=HGQtN���+RQ]tNRY\�SRKiGN\���VXLWD����þiVWt�9ODGLPtU�$GDPVNê���9DODãVNê�WDQHF-L�t�3DXHU���0iMRYi�SROND)UDQWLãHN�8KOt� ��3UDåVNp�PHWUR$QWRQtQ�'YR�iN���2þL�OiVN\���SROND%HG�LFK�6PHWDQD���3RFKRG�VWXGHQWVNêFK�OHJLt-RVHI�6XN���6RXVHGVNi-RVHI�6XN���9HVQLFNi�VHUHQiGD.DUHO�3iGLYê���=iKRUiFNê�WDQHF



,VLGRU�*ORULN���7DWUDQVNp�SDVWHO\,VLGRU�*ORULN���7DQHF�GUXåE\-DQ�&KURPHF���6ERUQtN���VNODGHE�SUR�0'2NROHNWLY���6ERUQtN���VNODGHE�SUR�]DþtQDMtFt�0'2
3RGOH� Y\VS�ORVWL� VRXERUX� VWXGXMHPH� VNODGE\� GDOãtFK� DXWRU$�� ]HMPpQD� VNODGE\� WUDGLþQtFKIRUHP � SUR�~SOQ� ]DþtQDMtFt�VRXERU\�VH�KRGt�YêE�U�]H�Ä6ERURYp�ãNRO\³�.DUOD�3iGLYpKR�

8þHEQt�RVQRYD�SUR�KUX�Y RUFKHVWUX
&KDUDNWHULVWLND�D�SRMHWt�S�HGP�WX+UD� Y RUFKHVWUX� MH� G$OHåLWRX� VRXþiVWt� YêFKRY\� QD� LQVWUXPHQWiOQtFK� RGG�OHQtFK� =8â�äiFL� ]GH� ]tVNiYDMt� ]iNODGQt� RUFKHVWUiOQt� QiY\N\�� S�L� þHPå� VH� Y\XåtYi� MHMLFK� ]QDORVWt� DGRYHGQRVWt�] LQGLYLGXiOQtKR�Y\XþRYiQt�KODYQtPX�S�HGP�WX� L�S�HFKi]HMtFt�VRXERURYp�KU\��3�LK�H�Y RUFKHVWUX�VH�åiFL�Xþt�SRG�L]RYDW�VH�FHONX�D�WtP�S�LVStYDW�NH�VSROHþQpPX�~VLOt�NROHNWLYXSRGDW�FR�QHMOHSãt�YêNRQ��9êVOHGN\�RUFKHVWUiOQt�KU\�VH�XSODW�XMt�S�L�Y\VWRXSHQtFK�RUFKHVWUX�QDãNROQtFK�D�YH�HMQêFK�NRQFHUWHFK�L�QD�DNFtFK�Ui]X�FHORVSROHþHQVNpKR��ÒþDVW�QD�W�FKWR�DNFtFKGRGiYi� åiN$P� VHEHY�GRPt� D� MLVWRWX� S�L� Y\VWXSRYiQt� D� S�LSUDYXMH� MH� SUR� EXGRXFt� SUDNWLFNpXSODWQ�Qt� Y ]iMPRYp� XP�OHFNp� þLQQRVWL�� NGH� Y�WãLQD� ] QLFK� QDMGH� þDVW�Mãt� XP�OHFNp� Y\XåLWtY RUFKHVWUHFK�QHåOL�Y VyORYp�K�H��2UFKHVWUiOQt�SUD[H�MH�YãDN�L�QHGtOQRX�VRXþiVWt�YêFKRY\�åiN$�NWH�t�VH�S�LSUDYXMt�N SURIHVLRQiOQtPX�VWXGLX�]YROHQpKR�QiVWURMH�
0HWRG\�D�IRUP\�SUiFH'R� RUFKHVWUX� MVRX� ]D�D]RYiQL� åiFL�� NWH�t� DEVROYRYDOL� VRXERURYRX� KUX� D� WR� KUiþL� QDVP\þFRYp� QiVWURMH� ]SUDYLGOD� RG� ��� URþQtNX�� KUiþL� QD� GHFKRYp� QiVWURMH� RG� ��� URþQtNX�� 3RGOHLQGLYLGXiOQtFK�S�HGSRNODG$ PRKRX�EêW�]D�D]HQt�L�åiFL�PODGãt��2UFKHVWU�O]H�]�tGLW�L�QD�PHQãtFKãNROiFK� QDS��� Y REVD]HQt� �� SULP\�� �� VHNXQG\�� �� YLRO\�� ���� YLRORQFHOOD� D� �� NRQWUDEDV�.RQWUDEDV� O]H� QDKUDGLW� ��� YLRORQFHOOHP�� YLRO\� O]H� ]SRþiWNX� VXSORYDW� ��� KRXVOHPL�� 'LULJHQWVSROX�V YHGHQtP�ãNRO\�D�XþLWHOL�KODYQtFK�S�HGP�W$ GEi�QD�V\VWHPDWLFNp�GRSO�RYiQt�SRS�tSDG�UR]ãL�RYiQt� RUFKHVWUX�� D� WR� MDN� YH� VP\þFtFK�� WDN� L� GOH� PRåQRVWt� Y SRVWXSQpP� ]DSRMHQtGHFKRYêFK�QiVWURM$��1D�Y�WãtFK�ãNROiFK�MH�PRåQR�Y\WYR�LW�]YOiã" RUFKHVWU�SUR�åiN\�,��VWXSQ� D,,��VWXSQ���'OH�PtVWQtFK�SRGPtQHN�MH�PRåQR�S�L�ãNROH�Y\WYR�LW�L�RUFKHVWU�VORåHQê�] SRNURþLOêFKåiN$ D� DEVROYHQW$ L� XþLWHO$ ãNRO\��9HGOH�RUFKHVWU$ WUDGLþQtKR�REVD]HQt� �VP\þFRYp�� NRPRUQtSRS���V\PIRQLFNp��MH�PRåQR�QD�ãNROiFK��NGH�MVRX�SUR�WR�SHUVRQiOQt�SRGPtQN\�D�]iMHP�åiN$�]�L]RYDW�L�RUFKHVWU\�IRONORUQt��HVWUiGQt�D�WDQHþQt�

-H�OL�QD�ãNROH�RUFKHVWU�Y�WãtKR�REVD]HQt��QDG����þOHQ$���MVRX�VRXþiVWt�Y\XþRYiQt�NURP�VSROHþQêFK� ]NRXãHN� FHOpKR� RUFKHVWUX� WDNp� G�OHQp� ]NRXãN\� SR� VNXSLQiFK� QiVWURM$ �QDS��VP\þFH�� GHFK\� DSRG���� 1D� SRþiWNX� ãNROQtKR� URNX� MH�PRåQR� Y\XåtW� G�OHQêFK� ]NRXãHN� L� SURGRVWXGRYiQt� NPHQRYpKR� UHSHUWRiUX� V QRYêPL� þOHQ\� RUFKHVWUX�� 3RGPtQNRX� SUR� VSOQ�QtVWDQRYHQêFK�FtO$ MH�SURP\ãOHQi�SUiFH�]NXãHQpKR�XþLWHOH�GLULJHQWD��~þHOQi�RUJDQL]DFH�D�YQLW�QtþOHQ�Qt�Y\XþRYiQt�D�FtOHY�GRPi�YROED�UHSHUWRiUX�
'RSRUXþHQi�OLWHUDWXUD�SUR�XþLWHOH-RVHI�%DUWRYVNê��âNROD�SUR�VP\þFRYê�RUFKHVWU��=HMPpQD�SUR�]DþtQDMtFt�XþLWHOH���GLULJHQW\��'U��=E\Q�N�0UNRV��0HWRGLFNp�SRN\Q\�SUR�YêUD]RYp�VWXGLXP�NRPRUQtFK� W�OHV�SRGOH�FYLþHQtSURI��2��âHYþtND�-RVHI�5XW��'HVHW�VRXERURYêFK�VWXGLt�SUR�WURMH�KRXVOH�



3DYHO�'�GHþHN��=iNODG\�GLULJRYiQt�2WDNDU�-HUHPLiã��'LULJRYiQt�
9êFKRYQ� Y]G�OiYDFt�FtO&tOHP� RUFKHVWUiOQt� KU\� QD� =8â� MH� XSODWQ�Qt� LQGLYLGXiOQtFK� QiVWURMRYêFK� GRYHGQRVWtåiN$ D� MHMLFK� GRVDYDGQtFK� ]NXãHQRVWt� ]H� VRXKU\� Y RUFKHVWUiOQt� SUD[L�� 3�L� Y\WYi�HQtRUFKHVWUiOQtFK�QiY\N$ åiN$ MH� W�HED�GiOH� UR]YtMHW� MHMLFK�U\WPLFNp�FtW�Qt��XSHY�RYDW� LQWRQDþQtMLVWRWX� D� VP\VO� SUR� VRXKUX�� S�VWRYDW� SRKRWRYRVW� S�L� þWHQt� RUFKHVWUiOQtFK� SDUW$ D� NXOWLYRYDWMHMLFK� VP\VO� SUR� NYDOLWX� RUFKHVWUiOQtKR� ]YXNX� D� VW\ORYRVW� UHSURGXNFH�� =Y\ãRYDW� QiURN\� QDGREURYROQRX�Ni]H� D�RGSRY�GQRVW�MHGQRWOLYêFK�þOHQ$ ]D�NROHNWLYQt�YêNRQ�MDN�S�L�Y\XþRYiQtWDN�S�L�YH�HMQêFK�Y\VWRXSHQtFK�RUFKHVWUX��9 VRXODGX�V WHFKQLFNêPL�L�YêUD]RYêPL�PRåQRVWPLRUFKHVWUX� VH]QDPRYDW� åiN\� V\VWHPDWLFN\� V RUFKHVWUiOQtPL� VNODGEDPL� U$]QpKR� FKDUDNWHUX� DVW\OX� RG� þHVNêFK�� VORYHQVNêFK�� VY�WRYêFK� DXWRU$�� 9\VS�OHMãt� RUFKHVWU\� SRY��RYDW� WpåGRSURYRG\� VyOLVW$ �� Y\QLNDMtFtFK� åiN$ D� DEVROYHQW$ ãNRO\� DSRG�� 9pVW� åiN\� N QiYãW�YiPRUFKHVWUiOQtFK�NRQFHUW$ D�SUDYLGHOQpPX�SRVOHFKX� Y\QLNDMtFtFK� QDKUiYHN� Y UR]KODVH�� WHOHYL]L�QD�JUDPRIRQRYêFK�GHVNiFK�DSRG�
3URVW�HGN\�N GRVDåHQt�VWDQRYHQêFK�FtO$� ,QGLYLGXiOQt� S�tSUDYD� RUFKHVWUiOQtFK� SDUW$ YH� VSROXSUiFL� V XþLWHOL� KODYQtFK� S�HGP�W$�.RQWUROD�QiFYLNX�S�LSUDYHQêFK�SDUW$ �VMHGQRFHQp�VP\N\��SUVWRNODG�� IUi]RYiQt�DSRG���S�LLQGLYLGXiOQtP�Y\XþRYiQt�KU\�QD�QiVWURMH�� 5R]HKUiQt� RUFKHVWUX� Y VRXODGX� V SRåDGDYN\� SDUWLWXU\� VWXGRYDQêFK� VNODGHE�2UFKHVWUiOQt� VWXGLH� QDS��� VWXSQLFH� V U$]QêP� þOHQ�QtP� VP\N$�� G\QDPLFNp RGVWtQ\V U$]QêPL� YDULDFHPL�� VMHGQRFHQt� YLEUDWD�� SRS��� ODG�Qt� S�tVOXãQp� G�HY�Qp� QHER� åHV"RYpKDUPRQLH�Y XQLVRQX�L�DNRUGHFK�� 6WXGLXP�QRYpKR�UHSHUWRiUX��,QIRUPDWLYQt�S�HKUiQt1iFYLN� SR� KODVHFK� Y U$]QêFK� NRPELQDFtFK�� Y\SOêYDMtFtFK] SDUWLWXU\��SRS���QiFYLN�Y G�OHQêFK�]NRXãNiFK�'HWDLOQt� QiFYLN� VNODGE\� Y FHOpP� REVD]HQt� VH� ]YOiãWQtP]�HWHOHP� QD� VRXKUX� D� ]YXNRYp� Y\]Q�Qt� RUFKHVWUX� YH� YãHFKG\QDPLFNêFK�RGVWtQHFK�� 8GUåRYiQt� NPHQRYpKR� UHSHUWRiUX�� 3OiQRYLWp� GHWDLOQt� RSDNRYiQt� QDVWXGRYDQêFK� VNODGHE�SRS���GRVWXGRYiQt�V QRYêPL�þOHQ\�Y G�OHQêFK�]NRXãNiFK�� +UD� ] OLVWX�� 3RVWXSQp� ]D�D]RYiQt� SUDYLGHOQpKR� S�HKUiYiQt� NUiWNêFK� VQDGQêFK� VNODGHE�NWHUp�QHMVRX�XUþHQ\�N GHWDLOQtPX�QDVWXGRYiQt�� DOH�N ]tVNiQt�SRKRWRYRVWL�S�L�PD[LPiOQtPUHVSHNWRYiQt�QRWRYpKR�]iSLVX�D�SUDYLGHO�VRXKU\�

9ROED�UHSHUWRiUX�VH��tGt�WHFKQLFNRX�~URYQt�D�REVD]HQtP�RUFKHVWUX��=DþtQDMtFt�RUFKHVWUVWXGXMH� ]SRþiWNX� YHOPL� VQDGQp� VNODGE\�� SRS�tSDG� L� YKRGQp� ~SUDY\�� ,� SR]G�ML� PXVt� EêWVWXGRYDQê� UHSHUWRiU� Y QiURFtFK� QD� WHFKQLFNp�� YêUD]RYp� L� VW\ORYp� SURYHGHQt� ~P�UQêPRåQRVWHP�RUFKHVWUX��1D� YH�HMQi� Y\VWRXSHQt� VH� ]D�D]XMt� SRX]H� GRNRQDOH� QDVWXGRYDQp� D� SRYãHFK�VWUiQNiFK�]YOiGQXWp�VNODGE\�
+XGHEQt�PDWHULiO3UR�]DþtQDMtFt�RUFKHVWU\�ÒSUDY\�VNODGHE�SUR�POiGHåQLFNp�RUFKHVWU\�] U$]QêFK�HGLFt��SRS���VNODGE\�XSUDYHQp�XþLWHOHPSUR�NRQNUpWQt�REVD]HQt�RUFKHVWUX��3UR�Y\VS�OHMãt�åiNRYVNp�VP\þFRYp��QHQt�OL�XYHGHQR�MLQDN��DNRPRUQt�RUFKHVWU\�-��%HQGD��6\PIRQLH�)�GXU��%�GXU��.RQFHUW�J�PROO�SUR�NODYtU�D�RUFKHVWU



$��)LOV��6\PIRQLH��YêE�U�-��,��/LQHN��3DVWRUiOQt�V\PIRQLH)��0tþD��6\PIRQLH�'�GXU-��0\VOLYHþHN��6\PIRQLH�(V�GXU����KRERMH����OHVQt�URK\�D�VP\þFH�9��3LFKO��6\PIRQLH��IOpWQD��OHVQt�URK�D�VP\þFH�-��9��6WDPLF��2UFKHVWUiOQt�WULD����KRXVOH�D�YFHOOR���0DQQKHLPVNp�V\PIRQLH.��6WDPLF��2UFKHVWUiOQt�NYDUWHW-��=DFK��6\PIRQLH��YêE�U�$��&RUHOOL��&RQFHUWR�JURVVR)��/��*DVVPDQQ��'LYHUWLPHQWR&K��:��*OXFN��6\PIRQLH*��)��+lQGHO��&RQFHUWR�JURVVR�þ���/��0R]DUW��'�WVNi�V\PIRQLH+��3XUFHOO��6XLWD�SUR�VP\þFRYê�RUFKHVWU*��6DPPDUWLQL��6\PIRQLH�*�GXU$��9LYDOGL��6\PIRQLH��YêE�U�$��9LYDOGL��&RQFHUWR�JURVVR�LQ�)��LQ�*-��=G��%DUWRã��+XGED�SUR�VP\þFH/��%XUODV��0DOi�VHUHQiGD�SUR�RUFKHVWU-��)UDQFO��0HGLWDFH�D�6FKHU]R�SUR�VP\þFH0��+ODYiþ��6ORYHQVNp�LQYHQFH,��+XUQtN��'�WVNi�V\PIRQLH-��-DURFK��9]SRPtQN\���VXLWD-��.RZDOVNL��'�WVNi�VXLWD-��.RZDOVNL��6HGP�VNLF����NODYtU\�D�VP\þFH�%��0DUWLQ$��6HUHQiG\0��3HOLNiQ��0DOê�NRQFHUW9��6RPPHU��.RPRUQt�KXGED�SUR�VP\þFH-��%HUNRYLþ��.ODYtUQt�NRQFHUW1��5DNRY��6LQIRQLHWD1��5DNRY��.RQFHUWLQR�SUR�KRXVOH�D�RUFKHVWU5��6XJDU��5RQGR�SUR�NODYtU�D�RUFKHVWU8þHEQt�RVQRYD�NRPRUQt�KU\�QD�,��VWXSQL�=8â
&KDUDNWHULVWLND�D�SRMHWt�S�HGP�WX0HWRG\�D�IRUP\�SUiFH.RPRUQt�KUD�]DXMtPi�PH]L�DQViPEORYêPL�IRUPDPL�]YOiãWQt�PtVWR�SUR�ãLURNp�PRåQRVWLPQRKRVWUDQQpKR� XSODWQ�Qt� YãHFK� QiVWURM$�� NWHUp� MVRX� QD� ]iNODGQtFK� XP�OHFNêFK� ãNROiFKY\XþRYiQ\�7tP� EH]SURVW�HGQ� QDYD]XMH� QD� SRMHWt� LQGLYLGXiOQt� LQVWUXPHQWiOQt� YêXN\�� NWHUiS�HGSRNOiGi�WDNRYRX�S�tSUDYX�åiN$��DE\�YêVOHGN$ E\OR�PRåQR�Y\XåtW�YH�YãHFK�PRåQRVWHFK�NWHUp� ERKDWi� KXGHEQt� NXOWXUD� SRVN\WXMH�� ]YOiã" WR� SODWt� R� QiVWURMtFK�� N MHMLFKå� S�HYiåQpPXXSODWQ�Qt� GRFKi]t� Y VRXERUHFK�� .RPRUQt� KUD� WDN� QDYD]XMH� QD� YHOLNRX� WUDGLFL� KXGHEQtKRDPDWpULVPX�Y QDãLFK�]HPtFK�D�NODGH�EH]SHþQp�]iNODG\�SUR�UR]YRM�]iMPRYp�XP�OHFNp�þLQQRVWL�-HMt� YHOLNRX� S�HGQRVWt� MH� QHRPH]HQp� PQRåVWYt� QHMU$]Q�MãtFK� QiVWURMRYêFK� NRPELQDFt� DGRVWDWHN� OLWHUDWXU\�� .URP� RVYRMHQt� VL� D� XSHY�RYiQt� VP\VOX� SUR� VRXKUX� D� VH]QiPHQtV LQWHUSUHWDþQtP�VW\OHP�Pi�KOXERNê�Yê]QDP�HWLFNê��3URWR� MH� W�HED�� DE\�E�KHP�VWXGLD�NDåGêåiN�GRVWDO�S�tOHåLWRVW�N QDVWXGRYiQt�Q�NROLND�NRPRUQtFK�VNODGHE�] U$]QêFK�VW\ORYêFK�~GREt�



3U$SUDYX�N YODVWQt�NRPRUQt�K�H�S�HGVWDYXMt�U$]Qp�IRUP\�VRXKU\�MDN�MVRX�REVDåHQ\�YHVWXGLMQtFK�SOiQHFK�åiN$�äiFL�PRKRX�EêW�GR�NRPRUQt�KU\�]D�D]RYiQL�SRþtQDMH� W�HWtP� URþQtNHP�QD�GRSRUXþHQtY\XþXMtFtFK�KODYQtKR�S�HGP�WX�V RKOHGHP�QD VYRX�WHFKQLFNRX�D�KXGHEQt�Y\VS�ORVW�9êVOHGN\� SUiFH� Y NRPRUQt� K�H� XSODWQt� QD� ãNROQtFK� Y\VWRXSHQtFK�� SRS�tSDG�Y VRXW�åtFK�Y NRPRUQt�K�H�
9êFKRYQ� Y]G�OiYDFt�FtO6H]QiPLW� VH� ]S$VREHP�QiFYLNX� NRPRUQt� KU\��2EMDVQLW� SRåDGDYN\� VW\ORY� VSUiYQpKRSURYHGHQt�� 1DXþLW� GRYHGQRVWL� ]tVNDQp� Y LQGLYLGXiOQt� YêXFH� VSUiYQ� XSODW�RYDW� Y NRPRUQtPVRXERUX��=QDPHQi�WR�Y\S�VWRYDW�Y åiFtFK�]iNODGQt�SRFLW�NRPRUQtKR�KUiþH��åH�YêNRQ�NROHNWLYXMH� FtOHP�� NWHUpPX� VH� PXVt� NDåGê� þOHQ� SRG�tGLW�� 9êE�UHP� VWXGRYDQêFK� VNODGHE� ] U$]QêFKREGREt� XNi]DW�� MDN� Y]QLNDO� NRPRUQt� VW\O� KU\�� NRPRUQt� OLWHUDWXUD� D� MHMLFK� ]iYLVORVW� QDVSROHþHQVNpP�YêYRML�=tVNDW� åiN\� SUR� WUYDOp� SRFKRSHQt� WRKRWR� QiURþQpKR� KXGHEQtKR� åiQUX� D� Y\WYR�HQtY]WDKX��NWHUê�MH�Y åLYRW� EXGH�SURYi]HW�
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