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8ý(%1Ë�26129$
KU\��QD��N\WDUXSUR�,��VWXSH� ]iNODGQtKR�VWXGLD�Y�]iNODGQtFK�XP�OHFNêFK�ãNROiFK

&KDUDNWHULVWLND�KXGHEQtKR�RERUX3RVOiQtP� KXGHEQtKR� RERUX� =8â� MH� SRVN\WQRXW� åiN$P�� NWH�t� SURMHYLOL� SRW�HEQpS�HGSRNODG\�D�]iMHP�R�VWXGLXP�KXGE\��]iNODG\�RGERUQpKR�Y]G�OiQt�D�Y\FKRYDW�] QLFK�]DXMDWpKXGHEQtN\��NWH�t�E\�VH�GRYHGOL�YH�VYpP�åLYRW� L�Y åLYRW� VSROHþQRVWL�XSODWQLW�Y WRP�þL�RQRPåiQUX� MDNR� DPDWp�L� QHER� EXGRXFt� SURIHVLRQiORYp�� 7R� ]QDPHQi� Y\FKRYDW� PODGpKR� þORY�NDVFKRSQpKR� YODVWQtKR� S�YHFNpKR� QHER� LQVWUXPHQWiOQtKR� SURMHYX�� V UR]YLQXWRX� VFKRSQRVWtSURQLNQRXW�GR�YêUD]X�D�VWUXNWXU\�KXGHEQtKR�GtOD��V XUþLWêP�P��tWNHP�KRGQRW��V�QtPå�N KXGE�S�LVWXSXMH�� D� Y�GRPtP�� åH� L� Y XP�Qt� MVRX� W\WR� KRGQRW\� YêVOHGNHP� FtOHY�GRPp� D� XNi]Q�QpSUiFH� 7DWR� YêFKRYD� XVNXWHþ�XMH� Y �DG� RGERUQêFK� S�HGP�W$�� YH� NWHUêFK� VH� LQWHQ]LYQtP�DNWLYQtP� SURYR]RYiQtP� KXGE\� SURKOXEXMt� D� UR]ãL�XMt� KXGHEQt� ]QDORVWL� D� GRYHGQRVWL�� MHå]tVNiYi�åiN�YH�YãHREHFQp�KXGHEQt�YêFKRY��3U$SUDYD�N YODVWQtPX�VWXGLX�QD�KXGHEQtP�RERUX�=8â�S�HGVWDYXMH�S�tSUDYQi�KXGHEQtYêFKRYD�� NGH� VH� KUDYêP� ]S$VREHP� RY��XMt� D� XSHY�XMt� S�HGSRNODG\� D� ]iMHP� åiN$ SUR� WRWRVWXGLXP�D�Y LQVWUXPHQWiOQtFK�QHER�S�YHFNêFK�VNXSLQiFK�]MLã"XMH�RSUiYQ�QRVW�YROE\�KODYQtKRS�HGP�WX�SRGOH�RVRELWêFK�YORK�D�I\]LRORJLFNêFK�GLVSR]LF�åiN$�9 KODYQtP�S�HGP�WX�VH�åiFL�Xþt�]YOiGQRXW�WHFKQLFNp�D�YêUD]RYp�SURVW�HGN\�]YROHQpKRQiVWURMH� QHER� ]S�YX� WDN�� DE\� VH� VWDO� SURVW�HGQtNHP� N Y\MiG�HQt� KXGHEQtFK� P\ãOHQHN�N UHSURGXNFL� S�LP��HQêFK� VNODGHE� VyORYêFK�� DQViPEORYêFK� D� NRPRUQtFK�� SRS�tSDG� YODVWQtLPSURYL]DFL�� 6H]QDPXMt� VH� SRVWXSQ� V KRGQRWQRX� OLWHUDWXURX� VYpKR� RERUX�� FYLþt� VHY SRKRWRYRVWL�YH�þWHQt�] OLVWX��XSHY�XMt�VYRX�SDP�"�D�VYp�QiVWURMRYp� L�S�YHFNp�VFKRSQRVWL� DGRYHGQRVWL� SUDNWLFN\� XSODW�XMt� SRGOH� SRYDK\� S�HGP�WX� Y MHGQRGXFKêFK� LPSURYL]RYDQêFKGRSURYRGHFK�DSRG�'$OHåLWRX� VORåNRX� YêFKRY\� NDåGpKR� KXGHEQtND� MH� SU$SUDYD� N VRXK�H�� D" MLå� MGH� RþW\�UXþQt� KUX�� KUX� Y VRXERUHFK�� RUFKHVWUX�� NRPRUQt� KUX�� VERURYê� QHER� NRPRUQt� ]S�Y�� 7\WRGLVFLSOtQ\� QDYD]XMt� RUJDQLFN\� QD� KODYQt� S�HGP�W�� Y\FKi]HMt� ] SUDNWLFNpKR� XSODWQ�QtLQVWUXPHQWiOQtFK� QHER� S�YHFNêFK� GRYHGQRVWt�� DOH� WDNp� ]S�WQ� RYOLY�XMt� LQWHQ]LWXLQVWUXPHQWiOQt�QHER�S�YHFNp�YêXN\�D�FHONRYpKR�KXGHEQtKR�UR]YRMH�åiND�+XGHEQt� SR]QDWN\� D� SURåLWN\� ]tVNDQp� Y MHGQRWOLYêFK� S�HGP�WHFK� KXGHEQtKR� RERUX=8â� LQWHJUXMH� D� W�tGt� KXGHEQt� QDXND�� MHMtPå� KODYQtP� SRVOiQtP� MH� Y\FKRYDW� ] åiN$KXGE\PLORYQpKR�D�NXOWXUQtKR�þORY�ND�1DGiQt� N QiVWURMRYp� K�H�� UHVS�� ]S�YX�� VH VNOiGi� ] �DG\� VORåHN�� RG� S�LUR]HQêFKI\]LFNêFK�GLVSR]LF�S�HV�VFKRSQRVW�SRKRWRY� þtVW�QRWRYê�]iSLV��PtUX�IDQWD]LH�L�RGYDK\�SURMHYLWVYp� FtW�Qt� Då� SR� KXGHEQt� S�HGVWDYLYRVW�� SDP�"� DSRG�� 2Wi]N\�� GR� MDNp� PtU\� MH� SURVS�ãQp� DPRåQp� UR]YtMHW� ]DRVWiYDMtFt� VORåN\� WRKRWR� QDGiQt� D� NG\� MH� OpSH� Y\XåtW� S�LUR]HQêFK� YORKXUþLWpKR� GUXKX�� MH� RWi]NRX� GLIHUHQFLDFH� PH]L� åiN\�� D� WR� QHMHQ� GLIHUHQFLDFH� QD� EXGRXFtSURIHVLRQiO\� D� DPDWpU\�� DOH� L� XYQLW� W�FKWR� VNXSLQ��9 åiGQpP�S�tSDG� VH� YãDN� QHP$åH� WêNDWWDWR�GLIHUHQFLDFH�RGERUQRVWL�YêXN\��6H�VWHMQêPL�SRåDGDYN\�QD�RGERUQRVW�]H�VWUDQ\�XþLWHOH�MHW�HED�S�LVWXSRYDW�N Wp�YHONp�Y�WãLQ� W�FK��NWH�t� VH�EXGRX�Y�QRYDW�]iMPRYp�XP�OHFNp�þLQQRVWLMDNR�YêNRQQt�DPDWp�L��]DVY�FHQt�PLORYQtFL�XP�Qt�D�VSROXWY$UFL�NXOWXUQtKR�D�YH�HMQpKR�åLYRWD�MDNR�N Wp�PHQãt�þiVWL� W�FK��NWH�t�EXGRX�SRXåtYDW� QDE\WêFK� ]QDORVWt� D� GRYHGQRVWt� MDNR� ]iNODGN SURIHVLRQiOQtPX� VWXGLX�� 5R]GtO� EXGH� MHQ� Y WRP�� åH� Y GUXKpP� S�tSDG� EXGHPH� Y\åDGRYDW



QDYtF� GDOHNR� Y�Wãt� Pt�H� L� ]YOiGQXWt� WHFKQLN\�� ãLUãt� D� ]iYDåQ�Mãt� UHSHUWRiU� D� MHKR� GRNRQDOpSURYHGHQt�3UR�YãHFKQ\�DEVROYHQW\�KXGHEQtKR�RERUX�=8â�E\�P�OR�EêW�FtOHP�GRViKQRXW�WDNRYpKRVWXSQ� WHFKQLFNpKR�D�KXGHEQtKR�UR]YRMH��DE\�E\OL�VFKRSQL�VDPRVWDWQ� KUiW�QD�]YROHQê�QiVWURM�UHVS�� ]StYDW�� VWXGRYDW� QRYp� VNODGE\� Y UR]VDKX� VYêFK� PRåQRVWt�� XSODW�RYDW� VH� MDNR� SODWQtþOHQRYp� KXGHEQtFK� VRXERU$ ]iMPRYp� XP�OHFNp� þLQQRVWL�� DE\� P�OL� WDNRYRX� VFKRSQRVW� KUiWQHER�]StYDW�] OLVWX��DE\�VH�PRKOL�VH]QDPRYDW�V QRYRX�OLWHUDWXURX��DE\�E\OL�VFKRSQL�MHGQRGXFKpLPSURYL]DFH�D�QHMY\VS�OHMãt�] QLFK�VH�XSODWQLOL�L�MDNR VyOLVWp�
8ý(%1Ë�3/È1�þ� �+UD�QD�N\WDUX��SUR�åiN\�RG���OHW����

3�HGP�W �� �� �� �� �� �� ��+UD�QD�QiVWURM��S�tSUDYD�N VRXK�H��KUD�] OLVWX�HOHPHQW��LPSURYL]DFH��LQG��QHER���åiFL���� ������� ������� ������� ����� ����� ����� �����
.RPRUQt�KUD��GRSURYRG � � � � � ��� ���+XGHEQt�QDXND � � � � � � �&�H�O�N H�P ����� ����� ����� ����� ����� ����� �����1HSRYLQQê�S�HGP�W�VERURYê�]S�Y�QHER�KUD�QD�QiVWURM ����� ����� ����� ����� ����� ����� �����KXGHEQt�QDXND � � � � � � �
3R]QiPND�� MVRX�OL� Y\XþRYiQL� �� åiFL�� SDN� MVRX� S�tWRPQL� VSROHþQ� SR� FHORX� GREX� Y\XþRYDFtKRGLQ\��QLNROLY�LQGLYLGXiOQ� SR�S$O�KRGLQ�
��� . YêXFH� KU\� QD� N\WDUX� PRKRX� EêW� S�LMtPiQL� åiFL� VWDUãt�� X� NWHUêFK� MH� Y]KOHGHP� N MHMLFKQDGiQt� S�HGSRNODG�� åH� ]YOiGQRX� RVQRYDPL� S�HGHSVDQRX� OiWNX� SUR� URþQtN�� NWHUê� RGSRYtGiMHMLFK�Y�NX�Y SU$E�KX�GYRX�OHW�
���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� GYDNUiW� WêGQ��9êMLPNX� SRYROXMH� �HGLWHO� ãNRO\� QD� QiYUK� XþLWHOH� KODYQtKR� S�HGP�WX� Y RG$YRGQ�QêFKS�tSDGHFK�
��� 9� ��� D� � ��� URþQtNX� �VWDQRYHQê� SRþHW� KRGLQ� SUR� GYD� åiN\�� PRKRX� EêW� åiFL� Y\XþRYiQLY RGG�OHQêFK� ��� PLQXWRYêFK� OHNFtFK� SRGOH� LQGLYLGXiOQtFK� SRW�HE�� NWHUp� SRVX]XMH� XþLWHOKODYQtKR�RERUX�Y]KOHGHP�N YêYRML�NDåGpKR�MHGQRWOLYFH�
&KDUDNWHULVWLND�D�SRMHWt�S�HGP�WX��PHWRG\�D�IRUP\�SUiFH.\WDUD� SDW�t� Y VRXþDVQp� GRE� N QHMREOtEHQ�MãtP� D� QHMUR]ãt�HQ�MãtP� KXGHEQtP� QiVWURM$P�8SODW�XMH� VH� MDNR� QiVWURM� VyORYê�� GRSURYRGQê�� YH� VSRMHQt� V MLQêPL� QiVWURML� S�HGHYãtPY NRPRUQt�KXGE���WDQHþQt�MD]]RYp�DWG���D�WR�S�HGHYãtP�SURIHVLRQiOQt�L�DPDWpUVNp�7DWR� VNXWHþQRVW� QHQt� QiKRGQi�� 9\FKi]t� ]H� VWDOHWp� WUDGLFH� KUiþVNp� L� QiVWURMD�VNp�] ERKDWp�KRGQRWQp�OLWHUDWXU\��NWHUi�REVDKXMH�YãHFKQD�KXGHEQt�VW\ORYi�REGREt��7DNp�VRXþDVQpGRE� QHXQLNi�N\WDUD�SR]RUQRVWL� Yê]QDþQêFK� VNODGDWHO$ QDãLFK� L� VY�WRYêFK��5RYQ�å�YH� VIp�HLQWHUSUHWDþQt�]DXMtPi�QDãH�N\WDURYi�ãNROD�Yê]QDPQp�PtVWR�Y FHORVY�WRYpP�UR]VDKX�.\WDUD� Y VRE� VSRMXMH� S�HGQRVWL� QiVWURMH�PHORGLFNpKR� D� DNRUGLFNpKR�� 3URWR� GRFKi]tPQRKG\� N QHVSUiYQêP� D� MHGQRVWUDQQêP� SRKOHG$P�� MHå� MHMt� Yê]QDP� L� VRXþDVQp� SRVWDYHQt



]NUHVOXMt�� 8þHEQt� RVQRY\� ] WpWR� VNXWHþQRVWL� Y\FKi]HMt�� RED� GLIHUHQFRYDQp� Qi]RU\� VMHGQRFXMtY MHGQROLWê� FHOHN�� XVP�U�XMt� GDOãt� YêYRM� KU\�� D� Y]KOHGHP� N VSHFLILFNêP� YODVWQRVWHP� N\WDU\UR]ãL�XMt� R� GDOãt� PRåQRVWL� KRGQRWQpKR� Y\XåLWt�� 8þHEQt� RVQRY\� MVRX� VHVWDYHQ\� WDN�� DE\� åiN]tVNDO� WDNRYp� GRYHGQRVWL�� NWHUp� PX� XPRåQt� XSODWQLW� VH� SRGOH� VFKRSQRVWt� D� ]iMPX� Y REODVWLDPDWpUVNp��]iMPRYi�XP�OHFNi�þLQQRVW���QHER�Y GDOãtP�RGERUQpP VWXGLX�.H� VWXGLX�KU\�QD�N\WDUX� VH�S�LMtPDMt� G�WL� RG��� OHW��1HY\OXþXMH� VH�YãDN�S�LMtPDW� åiN\VWDUãt��SRNXG�PDMt�S�HGSRNODG\�NH�K�H�D�SRåDGRYDQp�KXGHEQt�QDGiQt��= PRåQRVWL�VWXGLD�Y�=8âE\�QHP�O\�EêW� Y\ORXþHQ\� G�WL�� NWHUp� YH� Y�NX� �� OHW� QHP�O\� GRVWDWHþQp� I\]LFNp� S�HGSRNODG\�6WDUãt� åiFL� S�LMDWt� NH� VWXGLX� E\� P�O\� Y SU$E�KX� GYRX� OHW� ]YOiGQRXW� OiWNX� S�HGHSVDQRX� SURURþQtN�RGSRYtGDMtFt�MHMLFK�Y�NX�8þHEQt� RVQRY\� MVRX� ]iNODGQt� VP�UQLFt� SUR� SUiFL� XþLWHOH� Y MHGQRWOLYêFK� URþQtFtFK�6SOQ�Qt�Y\XþRYDFtKR�FtOH�D�SUREUiQt�Y\W\þHQêFK�VWXGLMQtFK�~NRO$ MH�SUR�XþLWHOH�L�åiND�]iYD]QpD�MH�SRGPtQNRX�SUR�SRVWXS�GR�GDOãtKR�URþQtNX��'RSRUXþHQi�OLWHUDWXUD�WHFKQLFNi�L�S�HGQHVRYiVORXåt� N ]iNODGQt� RULHQWDFL� XþLWHOH�� NWHUê� ML� P$åH� SRGOH� VYêFK� ]NXãHQRVWt� D� LQGLYLGXiOQtFKSRW�HE� MHGQRWOLYêFK� åiN$ YROQ� NRPELQRYDW� D� QDKUD]RYDW� MLQêPL� S�LP��HQêPL�PDWHULiO\� QDVWHMQp�D�SRW�HEQp�WHFKQLFNp�~URYQL��]HMPpQD�SHGDJRJLFNêP�PDWHULiOHP�D�QRYLQNDPL�QDãLFK�L]DKUDQLþQtFK� QDNODGDWHOVWYt�� QHER� VWDUãt� OLWHUDWXURX� GRVWXSQRX� Y DUFKLYHFK� D� NQLKRYQiFK�2EGREQ� YROt� XþLWHO� ViP�PHWRG\� D� IRUP\� XþHEQ� YêFKRYQp� SUiFH�� NWHUp� YHGRX� NH� VSOQ�QtVWDQRYHQêFK� FtO$��2VQRY\� ��� D� � ��� URþQtNX� MVRX�NRQFLSRYiQ\� WDN�� DE\�QDYD]RYDO\�QD� YêXNXY NURXåFtFK� 3+9� D� DE\� XPRåQLO\� XþLWHOL� YpVW� NDåGpKR� MHGQRWOLYpKR� åiND� QHQiVLOQêP]S$VREHP�N GREUêP�QiY\N$P�WHFKQLFNêP��SUDFRYQtP��VRXVWDYQp�VOXFKRYp�VHEHNRQWUROH�WDN�DE\� MHKR� WHFKQLFNê� L� PX]LNiOQt� YêYRM� E\O� Y URYQRYi]H�� =YOiGQH�OL� åiN� S�HGHSVDQRX� OiWNXVYpKR�URþQtNX��P$åH�XþLWHO�S�LNURþLW�N SUREtUiQt�VWXGLMQtFK�SUREOpP$ GDOãtKR�URþQtNX�
3�tSUDYQi� KXGHEQt� YêFKRYD� �3+9�� Y NURXåFtFK�� 3�L� YêE�UX� G�WL� GR� QiVWURMRYêFKNURXåN$ VH�S�LKOtåt� QHMHQRP�N KXGHEQtPX�QDGiQt�� DOH� L� I\]LFNêP�S�HGSRNODG$P�D�PRåQRVWL]YOiGQRXW� QiVWURM� Y]KOHGHP� N MHKR� YHOLNRVWL�� 9\XþRYiQt� SUREtKi� YH� GYRMLFtFK�� QDYD]XMH� QDPHWRG\� D� IRUP\�SUiFH� XåtYDQp� Y S�tSUDYQp� KXGHEQt� YêFKRY���5R]YRM� ]iNODGQtFK� KXGHEQtFKVFKRSQRVWt�VSROX�V GRYHGQRVWPL�D�SR]QDWN\�]tVNDQêPL�Y 3+9�WYR�t�QHGtOQê�FHOHN�V UR]YRMHP]iNODGQtFK�QiVWURMRYêFK�GRYHGQRVWt�D�KXGHEQt�D�QiVWURMRYp�S�HGVWDYLYRVWL�

9êFKRYQ� Y]G�OiYDFt�FtO+ODYQtP�~NROHP�SRþiWHþQtKR�Y\XþRYiQt�MH�X�G�Wt�Y]EXGLW�]iMHP�R�KXGEX��$NWLYQt�þLQQRVWt��WM�KURX� QD� QiVWURM�� ]YOiGQRXW� ]iNODGQt� WHFKQLFNp� SUYN\�� UR]YtMHW� VOXFKRYRX� D� U\WPLFNRXS�HGVWDYLYRVW�� KXGHEQt� SDP�"�� VP\VO� SUR� VRXKUX� D� KDUPRQLFNp� FtW�Qt�� 8þLWHO� S�L� YêXFHSRQHFKi�G�WL�MHMLFK�VY�WX�KHU��SRKiGHN�D�S�LUR]HQp�G�WVNp�]YtGDYRVWL��UR]YtMt�YQtPiQt�S�tURG\�DYHGH�MH�NH�VSUiYQp��HþL��'HNODPDFt�VORY���tNDQHN�Y VRXYLVORVWL�V KURX�SRPiKi�G�WHP�RGSRXWDWSR]RUQRVW�RG�REWtåQRVWL�WHFKQLFNêFK�SUYN$ D�SRGSRUXMH�VP\VO�SUR�Yi]iQt�WyQ$ D�UR]YtMt�VP\VOSUR� IUi]RYiQt�� 9\XþRYiQt� SUREtKi� GOH� QiSRGRE\� D� SRVWXSQ� S�HFKi]t� L� QD� UHDOL]DFLMHGQRGXFKpKR�QRWRYpKR�]iSLVX�QD�SUi]GQêFK�VWUXQiFK�
3URVW�HGN\�N GRVDåHQt�VWDQRYHQêFK�FtO$6H]QiPHQt�V QiVWURMHP��VH�VSUiYQêP�GUåHQtP�QiVWURMH�SUDYp�UXN\�1iFYLN�VW�tGDYpKR�~KR]X�GYRX�D�W�t�SUVW$ SUDYp�UXN\��DSR\DQGR��+UD�SDOFHP�DSR\DQGR��S�tSDGQ� L�WLUDQGR��+UD�Qi]Y$ VWUXQ��VORY���tNDQHN�D�NUiWNêFK�U\WPLFNêFK�R]Y�Q�QD�MHGQRWOLYêFK�VWUXQiFK�+UD�MHGQRGXFKêFK�U\WPLFNêFK�FYLþHQt�SRGOH�QRWRSLVX�6H]QiPHQt�V QRWRYêP�R]QDþHQtP�VWUXQ�'RSURYRG�MHGQRGXFKêFK�PHORGLt�KURX�SUi]GQêFK�VWUXQ�+UD��tNiQHN�V GRSURYRGHP�XþLWHOH�



5R]YtMHQt�VOXFKRYp�S�HGVWDY\�D�UHDOL]DFH�G\QDPLFNpKR�UR]OLãHQt��SLDQR�D�IRUWH��
+XGHEQt�PDWHULiO-��1HþHNDO�±�/��6W�HGD��.\WDURYi�S�tSUDYND
'RSRUXþHQi�OLWHUDWXUD�SUR�XþLWHOH�3��-LVWHO��-��.Rã"iORYi��*��3URNãRYi��0HWRGLND�S�tSUDYQp�KXGHEQt�YêFKRY\,��+XUQtN��3��(EHQ��ýHVNi�2UIIRYD�ãNROD�����GtO��6XSUDSKRQ�����9��%UDQLVODYRYi��=D�StVQLþNRX��6XSUDSKRQ�����
3�LMtPDFt�]NRXãND�GR����URþQtNX��FYLþHQt���tNDQN\�QD�SUi]GQêFK�VWUXQiFK�V SRXåLWtP�~KR]X�DSR\DQGR����U\WPLFNi�FYLþHQt�SRGOH�QRWRSLVX�QD�MHGQRWOLYêFK�VWUXQiFK�
3�L� YêE�UX� åiND� N SRVWXSX� GR� ��� URþQtNX� Y�QXMH� NRPLVH� XþLWHO$ SR]RUQRVW� S�HGSRNODG$PYêYRMH�NDåGpKR�MHGQRWOLYFH�

���52ý1Ë.
9êFKRYQ� Y]G�OiYDFt�FtO&tOHP� ��� URþQtNX� MH� Y]EXGLW� ]iMHP� åiND� R� N\WDURYRX� KUX� MDNR� SURVW�HGHN� KXGHEQtKRY\MDG�RYiQt�� UDGRVW� ]H� KU\� D� SRORåLW� ]iNODG\� N V\VWHPDWLFNêP� D� HNRQRPLFNêP� SUDFRYQtPQiY\N$P��3�VWRYDW�MHKR�PHORGLFNRX��U\WPLFNRX�D�QiVWURMRYRX�S�HGVWDYLYRVW��3�VWRYDW�X�åiN$VP\VO�SUR�NYDOLWX�KUDQêFK�WyQ$��XþLW�MH�NRQWURORYDW�VOXFKHP�UHDOL]DFL�KUDQêFK�FYLþHQt��'EiW�QDVSUiYQp�GUåHQt��QiVWURMH�D�XYROQ�Qp�GUåHQt�UXNRX��3RVWXSQ� VSRMRYDW�QRWRYê�]iSLV�V SRKRWRYRXRULHQWDFt�QD�KPDWQtNX�D�S�HVQ� MHM�UHSURGXNRYDW�SR�VWUiQFH�LQWRQDþQt��U\WPLFNp�L�SUVWRNODGRYp�3�VWRYDW� X� åiN$ KUX� ]SDP�WL� L VP\VO� SUR� VRXKUX� S�L� K�H� V GRSURYRGHP� XþLWHOH� QHER� MLQêPåiNHP�
3URVW�HGN\�N GRVDåHQt�VWDQRYHQêFK�FtO$3URVW�HGN\� N GRVDåHQt� VWDQRYHQêFK� FtO$ YROt� XþLWHO� SRGOH LQGLYLGXiOQtFK� SRW�HE� D� PRåQRVWtåiND� D�SRGOH� UR]VDKX� D�NYDOLW\� MHKR�QiVWURMRYp�S�tSUDY\� ] 3+9��3�VWRYDW� D�XSHYQLW� VSUiYQpSRVD]HQt�D�GUåHQt�QiVWURMH�8SHY�RYDW� VSUiYQp� SRVWDYHQt� SUDYp� UXN\�� 3RVWDYHQt� OHYp� UXN\�� 3U$SUDYQi� FYLþHQt� SURSRVWDYHQt�OHYp�UXN\�SRGOH�LQGLYLGXiOQtFK�PRåQRVWt�åiND�5R]YtMHQt�KU\�SUVW$ SUDYp�UXN\��SDOHF�D�SUVW\��L��P��D��Y ~KR]X�DSR\DQGR�S�L�S�HFKRGX�QD�GDOãtVWUXQX�2VYRMHQt�~KR]X�WLUDQGR��+UD�GYRMKODVX�S�tSDGQ� WURMKODVX�VRXþDVQ� L�UR]ORåHQ���+UD�DNRUG$ HPROO��D�PROO��&�GXU��*�GXU��*� Y WURMKODVpP�REVD]HQt�2ULHQWDFH�Y ,��SROR]H�Y UR]VDKX�SRGOH�SRW�HE\��KUDQt�MHGQRGXFKêFK�PHORGLt��QiURGQtFK�StVQt�3�tSUDYD�NH�K�H�VWXSQLF��]DGUåRYiQt�D�S�HGMtPiQt�SUVW$ OHYp�UXN\��
+XGHEQt�PDWHULiO6WXSQLFH�D�DNRUG\-HGQRRNWiYRYp�VWXSQLFH�&�GXU�D�*�GXU�Y�,��SROR]H�V SRXåLWtP�SUi]GQêFK�VWUXQ�+UD�DNRUG$ H�PROO��&�GXU��*�GXU��*� D�PROO�Y WURMKODVX�VRXþDVQ� L�UR]ORåHQ��



7HFKQLFNi�FYLþHQt�D�HWXG\-��1HþHNDO�±�/��6W�HGD��.\WDURYi�S�tSUDYNDâ��8UEDQ��3�tSUDYQi�ãNROD�KU\�QD�N\WDUX(��1DJ\�±�0��0RVyF]L��.\WDURYi�ãNROD�����GtO/��6]HQGUH\�±�.DUSHU��.\WDURYi�FYLþHQt�����GtO
3�HGQHVRYp�VNODGE\�D�StVQ�â�8UEDQ��3�tSUDYQi�ãNROD�KU\�QD�N\WDUX(��0OH]LYD��0HORGLH�QiURGQtFK�D�OLGRYêFK�StVQtâ��5DN��5R]PDU\6EtUN\�QiURGQtFK�D�OLGRYêFK�StVQt��]S�YQtN\�)��1RDG��âNROD�KU\�QD�N\WDUX
=D�ãNROQt�URN�QHMPpQ� ���FYLþHQt��StVQt��
+XGHEQt�PDWHULiO�N VRXK�H(��1DJ\�±�0��0RVyF]L��.\WDURYi�ãNROD�����GtO��GXHWD�
3RVWXSRYi�]NRXãND-HGQD�] SUREUDQêFK�VWXSQLF�]SDP�WL3URNi]iQt�]QDORVWL�DOHVSR� GYRX�] DNRUG$ SUREUDQêFK�E�KHP�ãNROQtKR�URNX'Y� WHFKQLFNi�FYLþHQt�U$]QpKR�FKDUDNWHUX'Y� StVQ� QHER� FYLþHQt� �S�HGQHVRYi�� RGSRYtGDMtFt� REWtåQRVWL� Y\XþRYDFt� OiWN\� SUREUDQpY SRVOHGQtP�þWYUWOHWt�]SDP�WL�

���52ý1Ë.9êFKRYQ� Y]G�OiYDFt�FtO3URKOXERYDW�D�RERKDFRYDW�WHFKQLFNp�L�YêUD]RYp�VFKRSQRVWL�åiND��7�tELW�VP\VO�D�VFKRSQRVW�SURG\QDPLFNp�RGVWtQ�Qt�D�NYDOLWX�KUDQêFK�WyQ$��3URKOXERYDW�RULHQWDFL�QD�KPDWQtNX�Y ,��SROR]H�YHVSRMHQt�V QRWRYêP�]iSLVHP��9KRGQ� YROHQêP�YêE�UHP�FYLþHQt�D�VNODGHE�UR]YtMHW�WHFKQLFNRXSRKRWRYRVW��9�QRYDW� SR]RUQRVW� S�VWRYiQt�PHWULFNpKR�� U\WPLFNpKR� D� WHPSRYpKR� FtW�Qt� åiND�6RXVWDYQ� S�VWRYDW�KXGHEQt�SDP�"��S�HGVWDYLYRVW��9�QRYDW�SR]RUQRVW�K�H�] OLVWX�D�VRXK�H�
3URVW�HGN\�N GRVDåHQt�VWDQRYHQêFK�FtO$2SDNRYiQt�D�SURKOXERYiQt�XþLYD�SUREtUDQpKR�Y����URþQtNX�'RNRQþLW�RULHQWDFL�Y�,��SROR]H�+UD�~KR]$ DSR\DQGR�D�WLUDQGR�D�MHMLFK�NRPELQDFH�9tFHKODV�Y NRPELQDFL�YãHFK�SUVW$ SUDYp�UXN\�+UD� VWXSQLF� Y SROR]H� V SRXåLWtP� SUi]GQêFK� VWUXQ� ±� YDULDQW\� VOHGX� SUVW$ SUDYp� UXN\� S�LRSDNRYiQt�WyQX�3RNUDþRYDW�Y SUREtUiQt�MHGQRGXFKêFK�DNRUG$ Y WURMKODVpP�L�þW\�KODVpP�REVD]HQt�'\QDPLFNp�RGVWtQ�Qt��S���PI���I�!�PI�!S��3RVWXS� S�L� ]D�D]RYiQt� VWXGLMQtFK� ~NRO$ VH� �tGt� SRGOH� LQGLYLGXiOQtFK� SRW�HE� åiND�� 9ãHFKQDWHFKQLFNi�FYLþHQt�YþHWQ� VWXSQLF�D�DNRUG$ KUDMH�åiN�]iVDGQ� ]SDP�WL�V G$NODGQRX�VOXFKRYRXVHEHNRQWURORX��3�VWXMHPH�VP\VO�SUR�S�HVQRVW��]YXNRYRX�Y\URYQDQRVW�D�SO\QXORVW�KU\�
+XGHEQt�PDWHULiO6WXSQLFH�D�DNRUG\6WXSQLFH�GR�(�GXU��H�PROO�Y SUYQt�SROR]H�V SRXåLWtP�SUi]GQêFK�VWUXQ�S�HV�MHGQX�RNWiYX�



$NRUG\�N SUREUDQêP�VWXSQLFtP�Y WURMKODVpP�S�tSDGQ� þW\�KODVpP�REVD]HQt��6SRMHQt� VH�KURXGRSURYRG$�
7HFKQLFNi�FYLþHQt�D�HWXG\
-��1HþHNDO�±�3��0DQGHO��+UD�QD�N\WDUX�����GtOâ��8UEDQ��3�tSUDYQi�ãNROD�KU\�QD�N\WDUX-��-LUPDO��âNROD�KU\�QD�N\WDUX)��&DUXOOL��.\WDURYi�ãNROD8��3HWHU��3RþiWN\�N\WDURYp�KU\�����GtO9��7XNDþ��.\WDURYi�ãNROD��&DUXOOL�±�&DUFDVVL�/��6]HQGUH\�±�.DUSHU��.\WDURYi�FYLþHQt�D�VNODGE\)��1RDG��âNROD�KU\�QD�N\WDUX
=D� ãNROQt� URN� åiN� QDVWXGXMH� QHMPpQ� �� HWXG� V U$]QêP� WHFKQLFNêP� ]DP��HQtP� �SRGOHLQGLYLGXiOQtFK�SRW�HE��
3�HGQHVRYp�VNODGE\â��5DN��5R]PDU\��0LQXWRYi�VyOD-��2EURYVNi�±�0��=HOHQND�����DOEXP�SUR�N\WDUX-��+RUiþHN��. OLGRYp�StVQL�V N\WDURX�����GtO6��-X�LFD��1iURGQt�StVQ�
9êE�U�NODVLFNêFK�VNODGHE�SUR�N\WDUX��&DUXOOL��&DUFDVVL��'LDEHOOL��$JXDGR�DM��-��3RZURåQLDN��6HãLW�þ���(��1DJ\�±�0��0RVyF]L��.\WDURYi�ãNROD�����GtO6��-X�LFD��.\WDURYi�GXD��WUDQVNULSFH�D�~SUDY\���6XSUDSKRQ
0DWHULiO�SUR�KUX�] OLVWX6ERUQtN\�QiURGQtFK�StVQt8��3HWHU��3RþiWN\�N\WDURYp�KU\+UX�] OLVWX�]D�D]RYDW�SU$E�åQ� S�L�XNOiGiQt�QRYêFK�~NRO$�
3RVWXSRYi�]NRXãND��] SUREUDQêFK�VWXSQLF�V S�tVOXãQêPL�DNRUG\��]SDP�WL���FYLþHQt�QHER�HWXG\�V U$]QêP�WHFKQLFNêP�]DP��HQtP��S�HGQHVRYp�VNODGE\�PHQãtKR�UR]VDKX��]SDP�WL�

���52ý1Ë.
9êFKRYQ� Y]G�OiYDFt�FtO2SDNRYDW� D� SURKOXERYDW� GRYHGQRVWL� SUREUDQp� YH� ��� URþQtNX�� 9 QiURþQ�MãtFK� YDULDQWiFKSURFYLþRYDW� GRVXG� SUREUDQp� WHFKQLFNp� D� YêUD]RYp� SUYN\�� MHMLFK� ]YOiGQXWt� VSRMRYDWV XY�GRP�ORX� KXGHEQt� S�HGVWDYLYRVWt� D� VSRMRYDW� V WHRUHWLFNêPL� SR]QDWN\�� 7�tELW� VP\VO� DVFKRSQRVW� åiND� SUR� ERKDWãt� G\QDPLFNp� RGVWtQ�Qt� D� NYDOLWX� WyQX�� 3RNUDþRYDW� YH� K�H� ] OLVWX�GRSURYRGHFK�D�VRXK�H�V GUXKRX�N\WDURX�þL�MLQêP�QiVWURMHP�SRGOH�PRåQRVWt�ãNRO\�3UDYLGHOQ� ]D�D]RYDW� Y\VWRXSHQt� åiND� QD� W�tGQtFK� S�HKUiYNiFK� D� ãNROQtFK� NRQFHUWHFK�5R]ãL�RYDW� åiN$Y� KXGHEQt� RE]RU� ~þDVWt� QD� S�HKUiYNiFK� åiN$ Y\ããtFK� URþQtN$ D� ãNROQtFKNRQFHUWHFK�� Y\XåtYDW� SRVOHFKX� QDKUiYHN� SURIHVLRQiOQtFK� XP�OF$�� =DSRMHQtP� åiND� N VRXK�HUR]ãL�RYDW�]QDORVW�KXGE\�U$]QêFK�VW\ORYêFK�REGREt��8VP�U�RYDW�]iMHP�R�SR]QiYiQt�D�FKiSiQt



VRXGREp� N\WDURYp� WYRUE\�� 9ãHFK� ]tVNDQêFK� SR]QDWN$ D� GRYHGQRVWt� Y\XåtYDW� MDNR� SU$SUDYXN VDPRVWDWQp�S�tSUDY� QD�KRGLQ\�
3URVW�HGN\�N GRVDåHQt�VWDQRYHQêFK�FtO$5R]ãL�RYiQt�D�XSHY�RYiQt�]tVNDQêFK�VWXGLMQtFK�SR]QDWN$ SUREUDQêFK�Y S�HGFKR]tP� URþQtNX�=tVNiYiQt� D� ]GRNRQDORYiQt� PDQXiOQt� ]UXþQRVWL� D� PRWRULFNp� VFKRSQRVWL� S�L� K�H� GRVXGSUREUDQêFK�WHFKQLFNêFK�SUYN$�2ULHQWDFH�GR�9� SUDåFH��S�HKOHG��'RNRQþHQt� KU\� VWXSQLF� Y SUYQt� SROR]H�� ]D�DGLW� VWXSQLFH� KUDQp� S�HV� GY� RNWiY\�� YãH� EH]SUi]GQêFK�VWUXQ�.DGHQFH� EH]� SRXåLWt� EDUUp� ±� SURFYLþRYDW� Y U$]QêFK� SUVWRNODGRYêFK� YDULDQWiFK� SUDYp� UXN\�UR]ORåHQp�DNRUG\�'YRMKODV�� WURMKODV� D� YtFHKODV� Y VRXþDVQpP� ~KR]X� SUVW$ SUDYp� UXN\�� SRGOH� LQGLYLGXiOQtFKPRåQRVWt�åiND�=iNODGQt�WyQRYp�UHMVW�tN\�±�VXO�SRQWLFHOOR��VXO�WDVWR�3U$SUDYD�N PDOp�YêP�Q� SRORK�3URKOXERYiQt�RULHQWDFH�Y ]iNODGQtFK�KDUPRQLFNêFK IXQNFtFK�� DSOLNDFH�GR�KU\� MHGQRGXFKêFKGRSURYRG$��VH]QDPRYiQt�V DNRUGRYêPL�]QDþNDPL�
+XGHEQt�PDWHULiO6WXSQLFH�D�DNRUG\6WXSQLFH�KUDQp�Y�,��SROR]H�EH]�SRXåLWt�SUi]GQêFK�VWUXQ�S�HV�MHGQX�L�GY� RNWiY\��SRGOHUR]VDKX���.DGHQFH�EH]�SRXåLWt�EDUUp��&��*��'��$��(��GXU�±�D��H�PROO��Y U$]QêFK�SUVWRNODGRYêFKYDULDQWiFK� SUDYp� UXN\� ±� UR]ORåHQ� L� S�L]QiYNRY��� S�tSDGQ� KDUPRQLFN\�� +UD� WyQLFNêFK� DGRPLQDQWQtFK�DNRUG$ SRGOH�]QDþHN�D�MHMLFK�Y\XåLWt�S�L�K�H�GRSURYRG$�
7HFKQLFNi�FYLþHQt�D�HWXG\-��-LUPDO��âNROD�KU\�QD�N\WDUX-��1HþHNDO�±�3��0DQGHO��+UD�QD�N\WDUX�����GtO�����GtO8��3HWHU��3RþiWN\�N\WDURYp�KU\�����GtO�����GtO9��7XNDþ��.\WDURYi�ãNROD��&DUXOOL�±�&DUFDVVL�)��&DUXOOL��.\WDURYi�ãNROD
=D� ãNROQt� URN� åiN� QDVWXGXMH� QHMPpQ� �� HWXG� U$]QpKR� WHFKQLFNpKR� ]DP��HQt� SRGOHLQGLYLGXiOQtFK�PRåQRVWt�åiND�
3�HGQHVRYp�VNODGE\â��5DN��5R]PDU\�±�0LQXWRYi�VyOD-��+RUiþHN��. OLGRYp�StVQL�V N\WDURX-��2EURYVNi�±�0��=HOHQND�����DOEXP�SUR�N\WDUX6��-X�LFD�����OLGRYêFK�StVQt-��3RZURåQLDN��6HãLW�þ���-��-LUPDO��6WD�t�ãSDQ�OãWt�PLVW�L��YêE�U�
9êE�U�VNODGHE�NODVLFNêFK�DXWRU$ �&DUXOOL��&DUFDVVL��'LDEHOOL��*LXOLDQL�DM��
=D�URN�åiN�QDVWXGXMH�QHMPpQ� ��S�HGQHVRYêFK�VNODGHE�SRGOH�REWtåQRVWL�D�UR]VDKX�
0DWHULiO�SUR�VRXKUX(��1DJ\�±�0��0RVyF]L��.\WDURYi�ãNROD



/��3RZURåQLDN��6HãLW�þ���6��-X�LFD��.\WDURYi�GXD�±�WUDQVNULSFH�D�~SUDY\%��+HQ]H��.\WDURYi�KUD��VHãLW�OD8��3HWHU��3RþiWN\�N\WDURYp�KU\�����GtO9LHWRULV$Y�NRGH[��VNODGE\�SUR�]REFRYRX�IOpWQX�D�N\WDUX�±�YêE�U�
0DWHULiO�SUR�KUX�] OLVWX-��1HþHNDO�±�3��0DQGHO��+UD�QD�N\WDUX-��-LUPDO��âNROD�KU\�QD�N\WDUX6ERUQtN\�QiURGQtFK�StVQt+UX�] OLVWX�]D�D]RYDW�SU$E�åQ� S�L�XNOiGiQt�~NRO$�
3RVWXSRYi�]NRXãND��VWXSQLFH�GXU����VWXSQLFH�PROO�]SDP�WL��] SUREUDQêFK�NDGHQFt�]SDP�WL��HWXGD��S�HGQHVRYp�VNODGE\��SRGOH�PRåQRVWL�]D�DGLW�MHGQX�VNODGEX�VRXGREpKR�DXWRUD��]SDP�WLGRSURYRGX�MHGQp�StVQL�S�tSDGQ� XNi]ND

���52ý1Ë.9êFKRYQ� Y]G�OiYDFt�FtO8WYU]RYDW�D�UR]YtMHW� �HOHPHQWiUQt�WHFKQLFNp�SUYN\�N\WDURYp�KU\�D�GRYHGQRVWL�åiND�D�Y\WYR�LWWDN�VROLGQt�]iNODG�N WRPX��DE\�MH�PRKO�SRGOH�VYêFK�VFKRSQRVWt�D�]iMP$ XSODWQLW�YH�VYp�GDOãtRULHQWDFL�� ]DP��HQp� EX� N YãHREHFQp� KXGHEQt� SUD[L� QHER� N SURKORXEHQpPX� VWXGLX� N\WDURYpKU\� SUR� S�tSUDYX� QD� GDOãt� RGERUQp� VWXGLXP�� QHER� ]iMPRYRX� VyOLVWLFNRX� KUX�� 1DYi]DW� QD]tVNDQp� GRYHGQRVWL� ] S�HGFKi]HMtFtFK� URþQtN$ D� UR]ãL�RYDW� MH� R� GDOãt� WHFKQLFNp� D� YêUD]RYpSUYN\�� 3RGOH� VFKRSQRVWt� D� GLVSR]LF� åiND� ]Y\ãRYDW� SRåDGDYN\� QD� Y\URYQDQRVW� KU\� Y REODVWLWHFKQLFNp�� ]Y\ãRYDW� QiURN\� YêUD]Q�Mãt� D� ãLUãt� G\QDPLNX�� NXOWLYRYDQRVW� WyQX� D� YêUD]RYRVWSURMHYX��.OiVW�G$UD]�QD� U\WPLFNRX�SUHFL]QRVW��3�VWRYDW� FtOHY�GRP� VFKRSQRVW� VDPRVWDWQpKRVWXGLD� S�L� GRPiFt� S�tSUDY� QD� YêXNX�� 5HSHUWRiU� VHVWDYLW� WDN�� DE\� åiN� ]tVNiYDO� YtF� ]QDORVWtLQWHUSUHWDFt�VNODGHE�U$]QêFK�VW\ORYêFK�REGREt�3UDYLGHOQ� åiND� ]D�D]RYDW� QD� LQWHUQt� D� YH�HMQp� NRQFHUW\�� W�tGQt� S�HKUiYN\� VH� VNODGEDPLVyORYêPL� L� NRPRUQtPL�� 3UDYLGHOQ� ]D�D]RYDW� GR� Y\XþRYDFtFK� KRGLQ� KUX� ] OLVWX�� S�L� VRXK�HV N\WDURX� þL� MLQêP� QiVWURMHP� UR]YtMHW� KXGHEQt� S�HGVWDYLYRVW� L� KXGHEQt� XNi]Q�QRVW�� 3RGOHPRåQRVWL�Y\XåtYDW�KU\�GRSURYRG$ N StVQtP�
3URVW�HGN\�N GRVDåHQt�VWDQRYHQêFK�FtO$5R]ãL�RYiQt� D� XSHY�RYiQt� ]tVNDQêFK� VWXGLMQtFK� SR]QDWN$ ] S�HGFKR]tFK� URþQtN$�� &YLþHQtV\QFKURQL]DFH� SUVW$ Y ~KR]HFK� DSR\DQGR� D� WLUDQGR� Y SRVWXSQ� VORåLW�MãtFK� U\WPLFNêFKREP�QiFK� D� U\FKOHMãtFK� WHPSHFK�� 5R]YtMHQt� VFKRSQRVWt� S�HGHYãtP� YtFHKODVp� KU\V S�LKOpGQXWtP� N YUR]HQp� PDQXiOQt� ]UXþQRVWL� åiND�� 9KRGQêP� YêE�UHP� QRWRYpKR� PDWHULiOXS�HFKi]HW� GR� Y\ããtFK� SRORK�� 1iFYLN� YêP�Q\� SRORK� VSRMLW� V RULHQWDFt� QD� KPDWQtNX� W�FKWRSRORKiFK�� 6WXSQLFH� MHGQRKODVp� V YêP�QRX� SRORK\� L� EH]� YêP�Q\� SRORK\� �GYRXRNWiYRYpW\SRYp��1iFYLN�PDOpKR�EDUUp�±�KUD�NDGHQFt�V MHKR�Y\XåLWtP��9\XåLWt�YLEUiWD�D� MHKR�QiFYLN��7OXPHQtWyQ$��S�tSDGQ� KUD�VWDFFDWD�9H�VSHFLiOQtFK�FYLþHQtFK�SRGOH�LQGLYLGXiOQtFK�PRåQRVWt�åiND�]D�DGLW�QiFYLN�OHJiWD�RGWDåQpKRL�Y]HVWXSQpKR�'RSURYRG� N StVQtP� D� PHORGLtP� SRGOH� QRWRYpKR� ]iSLVX� L� DNRUGLFNêFK� ]QDþHN�� LPSURYL]DFHMHGQRGXFKpKR�GRSURYRGX�Y ]iNODGQtFK�IXQNFtFK�



+XGHEQt�PDWHULiO6WXSQLFH�D�DNRUG\6WXSQLFH� GXU� L� PROO� GYRXRNWiYRYp� W\SRYp� Y U$]QêFK� U\WPLFNêFK� D� ~KR]RYêFK� YDULDQWiFK�SRVWXSQ� Y U\FKOHMãtP� WHPSX� V G\QDPLFNêP� RGVWtQ�QtP�� 'EiW� QD� SUDYLGHOQRVW� ~KR]X� SUVW$SUDYp�UXN\��1iFYLN�YêP�Q\�SRORK��FYLþHQt�V\QFKURQL]DFH�SUVW$ �EH]�QRWRYpKR�]iSLVX��+UD�NDGHQFt�GXU�D�PROO�V SRXåLWtP�PDOpKR�EDUUp�D�MHMLFK�XSODWQ�Qt�S�L�K�H�GRSURYRG$�
7HFKQLFNp�FYLþHQt�D�HWXG\-��.|KOHU��.\WDURYp�NDGHQFH�±�3DQWRQ-��-LUPDO��âNROD�KU\�QD�N\WDUX��(WXG\��������YêE�U%��+HQ]H��.\WDURYi�KUD���VHãLW�þ�����-��1HþHNDO��3��0DQGHO��+UD�QD�N\WDUX�����GtO-��7UXKOi���,QVWUXNWLYQt�VNODGELþN\(��1DJ\��0��0RVyF]L��.\WDURYi�ãNROD/��6]HQGUH\�±�.DUSHU��.\WDURYi�FYLþHQt9��7XNDþ��.\WDURYi�ãNROD��&DUXOOL�±�&DUFDVVL�0��=HOHQND��-��2EURYVNi���6QDGQp�HWXG\�SUR�N\WDUX�����GtO0��*LXOLDQL��(WXG\�RS�������YêE�U�
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��S�HGQHVHQp�VNODGE\��SRGOH�PRåQRVWL�MHGQX�VNODGEX�VRXþDVQpKR�DXWRUD��]SDP�WL
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0DWHULiO�N VRXK�H�D�NRPRUQt�K�H8��3HWHU��.ODVLNRYp�N\WDU\%��+HQ]H��.\WDURYi�KUD��VHãLW\�þ������������)��&DUXOOL�����GXHW1��3DJDQLQL����VRQiW�SUR�KRXVOH�D�N\WDUX��RS���5HQHVDQþQt�StVQ� ��LWDOVNp��DQJOLFNp��IUDQFRX]VNp��ãSDQ�OVNp��Q�PHFNp��(GLWLR�0XVLFD�%XGDSHVW�
äiN� XNRQþt� VWXGLXP� QD� ,� VWXSQL� ]iNODGQtKR� VWXGLD� YH�HMQêP� Y\VWRXSHQtP� Y GpOFH� QHMPpQ����±����PLQXW��Y Q�På�S�HGYHGH�QDVWXGRYDQp�VyORYp�VNODGE\��S�tSDGQ� L�VNODGE\�QDVWXGRYDQpY NRPRUQt�K�H�1HDEVROYXMH�OL� åiN� YH�HMQêP� Y\VWRXSHQtP�� XNRQþt� VWXGLXP� ]iY�UHþQRX� � ]NRXãNRX�� S�L� QtåS�HGQHVH���HWXG\�RGOLãQpKR�WHFKQLFNpKR�]DP��HQt�� S�HGQHVRYp� VNODGE\� RGOLãQpKR� FKDUDNWHUX� D� VW\ORYpKR� REGREt�� ] WRKR� MHGQX� Y�WX� NODVLFNpVRQDWLQ\�QHER�VRQiW\�
3�HGQHVRYp�VNODGE\�åiN�QDVWXGXMH�]SDP�WL�



0HWRGLFNp�SR]QiPN\�N Y\XþRYiQt�K�H�QD�N\WDUX�SUR�åiN\�S�YHFNpKR�RGG�OHQt+UD� QD� QiVWURM� MH� VRXþiVWt� XþHEQtFK� SOiQ$ S�YHFNp� YêFKRY\�� . WRPX� ~þHOX� VH� KRGtQHMOpSH� DNRUGLFNê� QiVWURM�� PLPR� MLQp� N\WDUD�� +UD� QD� N\WDUX� QDSRPiKi� UR]YRML� KXGHEQRVWLåiND��]HMPpQD�UR]YRML�MHKR�KDUPRQLFNpKR�FtW�Qt��6ORXåt�N VQDGQ�Mãt�RULHQWDFL�YH�VWXGRYDQêFKSDUWHFK�D�N SR]QiYiQt�KXGHEQt�OLWHUDWXU\�
9 SU$E�KX� VWXGLD�Pi� åiN� ]tVNDW� WDNRYp� WHFKQLFNp� GRYHGQRVWL� D� SRKRWRYRVW� YH� þWHQt] OLVWX��DE\�E\O�VFKRSHQ�VDPRVWDWQ� KUiW�MHGQRGXFKp�SDUW\�D�WtP�]tVNDW�VSUiYQRX�S�HGVWDYX�RWHPSX��U\WPX��FKDUDNWHUX�D�VW\OX�VWXGRYDQp�StVQ� QHER�VNODGE\��+XGHEQt�S�HGVWDYLYRVW�åiNDMH�RG�SRþiWNX�UR]YtMHQD�KURX�MHGQRWOLYêFK�PHORGLt�SRGOH�VOXFKX�D�SRNXV\�R�Y\VWLåHQt�ODWHQWQtKDUPRQLH�IRUPRX�LPSURYL]DFH�HOHPHQWiUQtKR�KDUPRQLFNpKR�GRSURYRGX�
0LQLPiOQtP� SRåDGDYNHP� MH� ]tVNDW� HOHPHQWiUQt� VSUiYQp� QiY\N\� S�L� K�H� ]iNODGQtFKDNRUG$�� VWXSQLF� D� GRSURYi]HQp�PHORGLH�� äiN�Pi� ]tVNDW� SRKRWRYRX� RULHQWDFL� QD� KPDWQtNX� DXP�W�ML�VSRMRYDW�VH�þWHQtP�]iSLVX�S�L�]DFKRYiQt�LQWRQDþQt�þLVWRW\��U\WPX�D�DUWLNXODFH��0i�EêWVFKRSHQ�]DKUiW�] OLVWX�VNODGEX�MHGQRGXFKp�IDNWXU\�D�KUiW�SRGOH�VOXFKX�MHGQRGXFKRX�StVH� Y &±� (� GXU� V LPSURYL]RYDQêP� GRSURYRGHP� 7� ±� 6� ±� '� ±� 7�� 3R� ]YOiGQXWt� HOHPHQWiUQtFKQiVWURMRYêFK� QiY\N$ MVRX� YHGOH� QH]E\WQêFK� WHFKQLFNêFK� FYLþHQt� D� LQVWUXNWLYQtFK� VNODGHES�HGP�WHP�VWXGLD�]HMPpQD�WHFKQLFN\�GRVWXSQp�GRSURYRGQp�SDUW\�VNODGHE�SUR�]S�Y�
äiFL�� NWH�t� MLå� G�tYH� KUiOL� QD� N\WDUX�� SRNUDþXMt� YH� VWHMQpP� VWXGLMQtP� PDWHULiOXRGSRYtGDMtFtP� GRVDåHQpPX� VWXSQL� S�HGE�åQp� SU$SUDY\�� S�LþHPå� W�åLãW� VWXGLD� QHQtY GHWDLOQtP�SUR�SUDFRYiQt�N\WDURYêFK�VNODGHE�MDNR�X�VWXGLD�KODYQtKR�S�HGP�WX��DOH�]tVNiQt�FRQHMY�Wãt�]E�KORVWL�D�SRKRWRYRVWL�S�L�]DFKRYiQt�NXOWLYRYDQRVWL�KXGHEQtKR�SURMHYX�



8ý(%1Ë�26129$KU\�QD�N\WDUX�SUR�,,��VWXSH� VWXGLD
8þHEQt�RVQRY\�KU\�QD�N\WDUX�QDYD]XMt�QD�XþHEQt�OiWNX�,��VWXSQ� V S�LKOpGQXWtP�N WRPX��åH�QD,,�� VWXSQL�PRKRX�VWXGRYDW� L�QDGDQt�]iMHPFL��NWH�t� QHSURãOL� VRXVWDYQêP�VWXGLHP�QD� ,�� VWXSQL�SRNXG�VSO�XMt�]iNODGQt�SRåDGDYN\�WRKRWR�VWXGLD�&tOHP� VWXGLD� QD� ,,�� VWXSQL� MH� S�LSUDYLW� XP�OHFN\� VDPRVWDWQpKR� D� SRKRWRYpKRKXGHEQtND��NWHUê�EXGH�Y\EDYHQ�WDNRYêPL�WHFKQLFNêPL�D�KXGHEQtPL�]QDORVWPL�D�GRYHGQRVWPL�NWHUp�XPRå�XMt�VW\ORY� þLVWRX�LQWHUSUHWDFL�S�LP��HQ� QiURþQêFK�VNODGHE�VyORYêFK��NRPRUQtFKD�DQViPEORYêFK�D�WDNp�LPSURYL]RYDQpKR�GRSURYRGX�NH�]S�YX�þL�K�H�Y U$]QêFK�QiVWURMRYêFKNRPELQDFtFK�,QGLYLGXiOQt� Y\XþRYiQt� KODYQtPX� S�HGP�WX� VORXåt� N XSHY�RYiQt�� SURKOXERYiQt� DUR]YtMHQt� WHFKQLFNêFK� � D� YêUD]RYêFK� VORåHN� KU\� D� UR]ãL�RYiQt� åiNRYD� UHSHUWRiUX�� 3�L� YROE�UHSHUWRiUX� QD� ,,�� VWXSQL� MH� YHGOH� KOHGLVHN� SHGDJRJLFNêFK� D� RGERUQêFK� W�HED� GEiW� L� QDLQGLYLGXiOQt� ]iMP\� åiND� Y]KOHGHP� N MHKR� ]DP��HQt�� 9� SOQp� Pt�H� VH� GLIHUHQFXMH� L� S�L]D�D]RYiQt�GR�VRXERU$ U$]QpKR�REVD]HQt�2G� DEVROYHQWD� ,,�� VWXSQ� VH� Y\åDGXMH� GREUi� RULHQWDFH� Y XSODWQ�Qt� N\WDU\� Y KXGE�U$]QêFK� VW\O$ D� åiQU$�� 3UR� WHQWR� ~þHO� MH� W�HED� V\VWHPDWLFN\� Y\XåtYDW� QiYãW�Y� NRQFHUW$�SRVOHFKX�UR]KODVX��WHOHYL]H�D�GRVWXSQêFK�QDKUiYHN�GRPiFtFK�L�VY�WRYêFK�LQWHUSUHW$�

8ý(%1Ë�3/È1�þ����
6WXGLMQt�]DP��HQt��NRPRUQt��VRXERURYi�D�RUFKHVWUiOQt�KUD+UD� QD� NOiYHVRYp�� VP\þFRYp�� GHFKRYp� QiVWURMH�� KUD� QD� FLPEiO�� N\WDUX�� DNRUGHRQ� D� ELFtQiVWURMH�V PRåQRVWt�KU\�QD�S�tEX]Qp�D�HOHNWURQLFNp�QiVWURMH��SUR�åiN\�RG����OHW�D�SUR�GRVS�Op
3�HGP�W �� �� �� ��+UD�QD�QiVWURM��S�tSUDYD�N VRXK�H��LPSURYL]DFH�D�KUD�] OLVWX ����� ����� ����� �����ýW\�UXþQt�KUD��YRNiOQt�D�LQVWUXPHQWiOQt�GRSURYRG��NRPRUQt��VRXERURYi�DRUFKHVWUiOQt�KUD��YDUKDQQt�LPSURYL]DFH ��� ��� ��� ���&HONHP��Y\Xþ��KRG�� ����� ����� ����� �����1HSRYLQQê�S�HGP�W��QDXND�R�KXGE���]iNODG\�VNODGE\��KUD�QD�QiVWURM� � � � �
3R]QiPND��åiFL��NWH�t�QHXNRQþLOL�VWXGLXP�KU\�QD�YDUKDQ\�QHER�KDUIX�Y UR]ãt�HQpP�Y\XþRYiQtQD�,��VWXSQL��PRKRX�VWXGRYDW�KUX�QD�W\WR�QiVWURMH�QD�,,��VWXSQL��MHVWOLåH�DEVROYRYDOL�QD�,��VWXSQLVWXGLXP�KU\�QD�NODYtU��+UD�QD�HOHNWURQLFNp�QiVWURMH�MH�XUþHQD�S�HGHYãtP�åiN$P��NWH�t�XNRQþLOL,��VWXSH� YH�K�H�QD�NODYtU��NRQWUDEDV��N\WDUX�D�DNRUGHRQ��. Y\XþRYiQt�KU\�QD�ELFt�QiVWURMH�MDNRKODYQtKR�S�HGP�WX�VH�PRKRX�S�LMPRXW�åiFL��NWH�t�QD�,��VWXSQL�DEVROYRYDOL�KUX�QD�ELFt�QiVWURMHMDNR�QHSRYLQQê�S�HGP�W�

���52ý1Ë.9êFKRYQ� Y]G�OiYDFt�FtO1DYi]DW�QD�]QDORVWL�D�GRYHGQRVWL�]tVNDQp�S�HGFKR]tP�VWXGLHP��9KRGQêP�YêE�UHP�VWXGLMQtKRPDWHULiOX� GiW�PRåQRVW� N XSHY�RYiQt� D� GDOãtPX� UR]ãL�RYiQt� R� WHFKQLFNp� SUYN\�� NWHUp� QHE\O\Y OiWFH� ,�� VWXSQ� REVDåHQ\�� 3RGQ�FRYDW� VSRQWiQQt� KXGHEQt� SURMHY� åiND� D Y VRXODGX� V MHKR



LQWHOHNWXiOQt�~URYQt�D�GRVDYDGQtPL�]QDORVWPL�SRVWXSQ� ]Y\ãRYDW�QiURN\�QD�XY�GRP�Oê�S�tVWXSN KUDQêP�VNODGEiP��5R]YtMHW�WDNp��LPSURYL]DþQt�VFKRSQRVW�Y QiYD]QRVWL�QD�]QDORVWL�] KXGHEQtQDXN\�� 9�QRYDW� SR]RUQRVW� UR]YRML� VFKRSQRVWt� SRKRWRYp� KU\� ] OLVWX�� NRPRUQt� K�H� DGRSURYRG$P�YþHWQ� KU\�SRGOH�DNRUGRYêFK�]QDþHN�
6WXGLMQt�~NRO\3RGOH� SRW�HE\� RSDNRYDW�� XSHY�RYDW� D� GRSO�RYDW� WHFKQLFNp� SUYN\� QXWQp� N ]YOiGQXWt� KUDQêFKVNODGHE�� ]HMPpQD� OHJDWR�PHORGLFNp� R]GRE\�� YKRGQp� SRXåtYiQt� UHMVW�tN$ D� YLEUDWD�� 6OHGRYDWNYDOLWX�WyQX��Y\URYQDQRVW�KU\�D�YpVW�åiND�N VRXVWDYQp�VOXFKRYp�VHEHNRQWUROH�
6WXSQLFH-HGQRKODVp�Y UR]VDKX���D���RNWiY\��W\SRYp�GXU�L�PROO�V QiFYLNHP�SUVWRYêFK�YDULDQW�SUDYp�UXN\Y U\FKOHMãtP� WHPSX�� ,QWHUYDORYp� VWXSQLFH� �RNWiY\�� WHUFLH�� GXU� L�PROO� V SUVWRYêPL� YDULDQWDPLSUDYp�UXN\�D�]GRNRQDORYiQtP�YêP�Q�SRORK�OHYp�UXN\�
.DGHQFH5R]ãt�HQp�D�]PHQãHQp�D�]Y�WãHQp�DNRUG\��3URFYLþRYDW�Y U$]QêFK�ILJXUDFtFK�SUDYp�UXN\�.YLQWDNRUG\�D�MHMLFK�REUDW\�
+UD� SRGOH� DNRUGRYêFK� ]QDþHN� V Y\VY�WOHQtP� MHGQRWOLYêFK� V\PERO$�� NWHUp� XUþXMt� FKDUDNWHUDNRUGX�
3RGOH� VFKRSQRVWt� D� ]iMPX� åiND� MH� PRåQR� Y\XåtW� XþHEQtFK� RVQRY� S�HGP�WX� Ä(OHPHQWiUQtLPSURYL]DFH³�
6WXGLMQt�PDWHULiO6WXSQLFH�D�DNRUG\�â��8UEDQ��&HVWD�N XP�OHFNp�K�H�QD�N\WDUX$��6iGOtN��6WXSQLFH�D�DNRUG\-��.|KOHU��.\WDURYp�NDGHQFH�D�U\WPLFNp�ILJXU\�WDQF$-��-LUPDO��=iNODG\�N\WDURYp�WHFKQLN\-��âROF��7DMHPVWYt�DNRUGRYêFK�]QDþHN7��0D]XU��7DEXON\�DNRUGRYêFK�KPDW$ QD�N\WD�H-��-HåHN��=S�YQtN��������SUR�]S�Y�D�N\WDUX�XSUDYLO�2��)ORVPDQ�
(WXG\-��-LUPDO�����HWXG0��&DUFDVVL����FDSULFFLtâ��8UEDQ��&HVWD�N XP�OHFNp�K�H�QD�N\WDUX��YêE�U�6EtUN\�HWXG��)��6RU��'��$JXDGR��0��*LXOLDQL�DM�/��%URXZHU��(WXG\�þ�����±���
3�HGQHVRYp�VNODGE\-��-LUPDO��6WD�t�ãSDQ�OãWt�PLVW�L��YêE�U�-��6��%DFK��9êE�U�VNODGHE5��GH�9LVpH��6XLWD�G�PROO)��7DUUHJD��9êE�U�VNODGHEâ��8UEDQ��)DQWDVLH.ODVLFNp�VRQiW\�±�YêE�U��5��0ROLQR��0��*LXOLDQL��$��'LDEHOOL�+�9LOOD���/RERV��3UHOXGLD



0��0��3RQFH��3UHOXGLD3��(EHQ��0DUH�1LJUXP�[
=D�ãNROQt�URN�QDVWXGXMH�åiN�QHMPpQ� ��HWXG�QHER�VNODGHE�REGREQpKR�FKDUDNWHUX�V WHFKQLFNêP]DP��HQtP� N SUREtUDQp� SUREOHPDWLFH�� 'iOH� �� S�HGQHVRYp� VNODGE\�� ] WRKR� �� SRO\IRQQt� QHERY VRQiWRYp�IRUP���6yORYRX�VNODGEX�PRåQR�QDKUDGLW�NRPRUQt�VNODGERX�3RVWXSRYi�]NRXãND�]D����URþQtN�QHQt�SRYLQQi�
3R]QiPND��7HFKQLFN\�QHER�YêUD]RY� QiURþQ�Mãt� VNODGE\�R]QDþHQp�[ MVRX�YKRGQp�SRX]H�SURY\VS�OHMãt� åiN\�� ]HMPpQD� VH� VWXGLMQtP� ]DP��HQtP� N S�tSUDY� QD� GDOãt� RGERUQp� VWXGLXP� �Xþ�SOiQ�þ������

���52ý1Ë.9êFKRYQ� Y]G�OiYDFt�FtO7�tELW�VP\VO�åiND�SUR�VW\ORY� þLVWRX�LQWHUSUHWDFL�FKDUDNWHULVWLFNêFK�VNODGHE�U$]QêFK�QiURG$ DVW\ORYêFK� HSRFK�� =YOiãWQt� SR]RUQRVW� Y�QRYDW� SR]QiYiQt� HWXG� D� S�HGQHVRYêFK� VNODGHEVRXGREêFK�DXWRU$��2SDNRYiQtP�G�tYH�QDVWXGRYDQêFK�VNODGHE�UR]ãL�RYDW�åiN$Y�UHSHUWRiU�WDN�DE\� E\O� VFKRSHQ� SRKRWRY� Y\VWRXSLW� V YKRGQêP� SURJUDPHP� S�L� U$]QêFK� PLPRãNROQtFKY\VWRXSHQtFK�� 3�tSUDY� YH�HMQ� SURVS�ãQêFK� Y\VWRXSHQt� Y�QRYDW� YH� Y\XþRYiQt� VWHMQRXSR]RUQRVW� MDNR� LQWHUQtP� D� YH�HMQêP� ãNROQtP� DNFtP�� NWHUp� MLP� ]SUDYLGOD� S�HGFKi]HMt�3�LP��HQ� ]Y\ãRYDW� QiURN\� QD� åiNRYRX� SRKRWRYRVW� S�L� K�H� ] OLVWX�� LPSURYL]DFL� GRSURYRG$N StVQtP� YþHWQ� S�HGHKU\� D� GRKU\� D� XSODW�RYiQt� Y VRXK�H� Y NRPELQDFL� V GDOãt� N\WDURX� þLMLQêPL� QiVWURML�� S�tSDGQ� Y VRXERURYp� K�H� ±� WR� YãH� SRGOH� ]DP��HQt� VWXGLMQtKR� SOiQX� åiND�9�QRYDW�GRVWDWHN�þDVX�SR]QiYiQt�Y]RURYêFK�LQWHUSUHWDFt�N\WDURYêFK�VNODGHE�
6WXGLMQt�~NRO\7HFKQLFNi� FYLþHQt� ]D�D]RYDW� SRGOH� LQGLYLGXiOQtFK� SRW�HE� åiND� Y VRXYLVORVWL� VH� VWXGRYDQêPLVNODGEDPL��2SDNRYiQt� MHGQRKODVêFK� VWXSQLF� V Y�WãtPL�QiURN\�~URYH� SURYHGHQt�� ,QWHUYDORYpVWXSQLFH�WHUFLH�� GHFLP\�� VH[W\�� =D�D]RYDW� QiURþQ�Mãt� YDULDQW\� UHSHWRYiQt� SUVW$ SUDYp� UXN\�'EiW� QD� YêYRM� WHFKQLN\� RERX� UXNRX�� XVLORYDW� R� Y�Wãt� ]YXNRYRX� NYDOLWX� S�L� V\VWHPDWLFNpVOXFKRYp�VHEHNRQWUROH�3�HYUDW\�DNRUG$ YH�þW\�KODVH�±�YDULDQW\�.DGHQFH�D�MHMLFK�Y\XåLWt�S�L�LPSURYL]DFL�GRSURYRG$�+UD�SRGOH�DNRUGRYêFK�]QDþHN�
6WXGLMQt�PDWHULiO6WXSQLFH�D�DNRUG\�-DNR�SUYQt�URþQtN�YþHWQ� Y\XåLWt�GRVWXSQêFK�VERUQtN$ StVQt�VH�]QDþNDPL�SUR�GRSURYRG
(WXG\�0��&DUFDVVL��RS������������/��/HJQDQL�����FDSULFFLt��YêE�U�)��6RU��(WXG\��YêE�U�(��3XMRO��(WXG\��YêE�U�0��=HOHQND��-��2EURYVNi��1RYp�HWXG\�,,��GtO/��%URXZHU��(WXG\����±���
3�HGQHVRYp�VNODGE\�-��'RZODQG��7DQFH��N\WDURYi�VyOD�þ�������6XSUDSKRQ�3UDKD6RQiW\�D�YDULDFH�DXWRU$��)��6RU��)��0ROLQR��0��*LXOLDQL��$��'LDEHOOL��9��0DW�MND



)��6RU��0HQXHW\â��5DN��9êE�U�]H�VNODGHE)��0��7RUURED��&KDUDNWHULVWLFNp�REUi]N\0��&DVWHOQXRYR�±�7HGHVFR���7RQDGLOOD-��+DWUtN��6RQDWLQD
=D�ãNROQt�URN�QDVWXGXMH�åiN�QHMPpQ� ��HWXG�WHFKQLFNêP�]DP��HQtP�N SUREtUDQp�SUREOHPDWLFH�������S�HGQHVRYp�VNODGE\�Y�WãtKR�UR]VDKX�] U$]QêFK�VW\ORYêFK�REGREt�D�RGOLãQpKR�FKDUDNWHUX�6yORYi�VNODGED�P$åH�EêW�QDKUD]HQD�NRPRUQt�VNODGERX�
3RVWXSRYi�]NRXãND�6WXSQLFH�±���GXU����PROO�V S�tVOXãQêPL�NDGHQFHPL��DNRUG\���HWXGD����S�HGQHVRYp�VNODGE\��6yORYi�VNODGED�P$åH�EêW�QDKUD]HQD�VNODGERX�Y NRPRUQtP�REVD]HQt�3URNi]DW� ]QDORVW� KU\� ] OLVWX� D� GRSURYRGX� SRGOH� DNRUGRYêFK� ]QDþHN� Y UR]VDKX� ]iNODGQtFKKDUPRQLFNêFK�IXQNFt�

���52ý1Ë.9êFKRYQ� Y]G�OiYDFt�FtO6\VWHPDWLFN\�UR]ãL�RYDW�åiN$Y� UHSHUWRiU� WDN�� DE\�VH�SUDNWLFN\�VH]QiPLO� V XNi]NDPL� U$]QêFKVW\O$ L� YH� VNODGEiFK� Y�WãtKR� UR]VDKX�� 'EiW� QD� S�HVQRX� D� PX]LNiOQt� UHSURGXNFL� QD� ]iNODG�UR]ERUX�D�SRFKRSHQt�DXWRURYD��]iP�UX�Y KUDQp�VNODGE���8GUåRYDW�URYQRYiKX�PH]L�WHFKQLFNRXD� YêUD]RYRX� VORåNRX� KU\�� 6RXVWDYQ� SRNUDþRYDW� YH� K�H� ] OLVWX�� GRSURYRGHFK�� LPSURYL]DFL� DVRXK�H��3RVN\WRYDW�åiN$P�GRVWDWHN�S�tOHåLWRVWt�N XSODWQ�Qt�QDVWXGRYDQêFK�VNODGHE��5R]ãL�RYDWåiNRY\�]QDORVWL�N\WDURYp�L�MLQp�KXGE\�SRVOHFKHP�Y]RURYêFK�LQWHUSUHWDFt�
6WXGLMQt�~NRO\/HJDWD�YH�Y�WãtFK�VNXSLQiFK��PHORGLFNp�R]GRE\��3DViåRYp�E�K\��3RNUDþRYDW�Y WHFKQLFNêFKFYLþHQtFK�SRGOH�LQGLYLGXiOQtFK�SRW�HE�åiND�6WXSQLFH� MHGQRKODVp� L� LQWHUYDORYp� SURFYLþRYDW� N Y�Wãt� WHFKQLFNp� � L� WyQRYp� GRNRQDORVWLY U\FKOHMãtP�WHPSHFK��5R]ORåHQp�þW\�KODVp�DNRUG\�Y FHOpP�UR]VDKX�V G$UD]HP�QD�þLVWp�]Q�QtS�L�]P�QiFK�SRORK�OHYp�UXN\�.DGHQFH� V SRXåLWtP� DNRUG$ QD� YHGOHMãtFK� VWXSQLFtFK�� 0RGXODFH�� +UD� SRGOH� ]QDþHN� YþHWQ�VW\OL]DFH�GRSURYRG$ V YROQ� LPSURYL]RYDQêP�EDVHP�
6WXGLMQt�PDWHULiO�6WXSQLFH�MHGQRKODVp�L�LQWHUYDORYp�Y FHOpP�UR]VDKX�ýW\�KODVp�DNRUG\�D�UR]ãt�HQp�NDGHQFH�
(WXG\/��/HJQDQL��&DSULFFLD�RS����)��6RU��(WXG\�RS�����['��$JXDGR��(WXG\�SUR�OHYRX�UXNX��6WXGLH�'��9LVVDU��3DViåRYp�HWXG\(��3XMRO��âNROD�±�HWXG\+��9LOOD���/RERV��(WXG\�[
3�HGQHVRYp�VNODGE\$��0XGDUUD��)DQWDVLH�D�WDQFH



-��'RZODQG��)DQWDVLH�D�WDQFH6��/��:HLVV��6XLW\)��6RU��0��*LXOLDQL��6RQiW\+��9LOOD���/RERV��3UHOXGLD��þ�������9��.XþHUD��'LDULR�&KH�*XHYDUD��YêE�U��[9êE�U�]H�VNODGHE�DXWRU$ ±�â��5DN��/��%iUWD��-��%XUJKDXVHU�$��/DXUR��9HQH]XHOVNp�YDOþtN\�[$��%DUULRV�±�0DQJRUp��9êE�U�] WDQF$ D�VNODGHE�
=D�ãNROQt�URN�QDVWXGXMH�åiN�QHMPpQ� ��HWXG�U$]QpKR�WHFKQLFNpKR�]DP��HQt�D�����S�HGQHVRYpVNODGE\�RGOLãQpKR�FKDUDNWHUX�
3RVWXSRYi�]NRXãND�]D����URþQtN�QHQt�SRYLQQi

���52ý1Ë.9êFKRYQ� Y]G�OiYDFt�FtO&tOHP� SUiFH� YH� ��� URþQtNX� MH� XSHYQLW� åiNRY\� ]QDORVWL� D� GRYHGQRVWL� WDN� DE\� E\O� VFKRSHQXSODWQLW�VH�Y GDOãtP�åLYRW� MDNR�VDPRVWDWQê��Y]G�ODQê�D�SRKRWRYê�KXGHEQtN�Y FHOp�ãt�L�Y\XåLWtQiVWURMH��WM��MDNR�VyOLVWD��GRSURYi]Hþ�QHER�þOHQ�VRXERUX��6 RKOHGHP�QD�þDVRYp�PRåQRVWL�åiNDMH� W�HED� VH� VRXVW�HGLW� ]HMPpQD� QD� RSDNRYiQt� UHSHUWRiUX� QDVWXGRYDQpKR� Y S�HGFKR]tFKURþQtFtFK� D� QD� S�tSUDYX� DEVROYHQWVNpKR� Y\VWRXSHQt�� 6WHMQ� MDNR� Y S�HGFKR]tFK� URþQtFtFKS�HGVWDYXMt�XYHGHQp�S�HGQHVRYp�VNODGE\�SRX]H�S�tNODG�YêE�UX� UHSHUWRiUX��NWHUê�P$åH�XþLWHOSRGOH� LQGLYLGXiOQtKR� ]DP��HQt� åiND� REP�QLW� ]D� MLQp�� VWHMQ� REWtåQp�� 6WiOH� VH� S�VWXMH� KUD] OLVWX��NRPRUQt�KUD�D�KUD�LPSURYL]RYDQêFK�GRSURYRG$�
6WXGLMQt�~NRO\7HFKQLFNi�FYLþHQt�]D�D]RYDW�SRGOH�LQGLYLGXiOQtFK�SRW�HE�åiND�3URFYLþRYiQt�VWXSQLF��DNRUG$ D�NDGHQFt�SUR�GDOãt�UR]YRM�WHFKQLN\�6WiOp�VWXS�RYiQt�QiURN$ QD�WHFKQLFNp�D�KXGHEQt�SURYHGHQt�VWXGRYDQêFK�VNODGHE�
6WXGLMQt�PDWHULiO6WXSQLFH�MHGQRKODVp�LQWHUYDORYp��UR]ORåHQp�DNRUG\�Y FHOpP�UR]VDKX�QiVWURMH�
(WXG\)��6RU��(WXG\�RS����0��*LXOLDQL��(WXG\�RS����+��9LOOD���/RERV��(WXG\�[(��3XMRO��âNROD�±�HWXG\$��*LODUGLQR�����WUDQVFHQGHQWiOQtFK�HWXG�[
3�HGQHVRYp�VNODGE\-��6��%DFK��/RXWQRYp�VXLW\�[)��6RU��6RQDWD�RS����0��0��3RQFH��6RQiW\/��%URXZHU��&KYiOD�WDQFH�[â��5DN��9DULDFH�QD�.OHPSt�RYR�WpPD�[-��5RGULJR����ãSDQ�OVNp�VNODGE\�[)��0��7RUURED��.DVWLOVNi�VXLWD-��7XULQD��)DQGDQJXLOOR��5iIDJD



-��)LãHU��3UHOXGLD�[
.RQFHUW\�V GRSURYRGHP��SRGOH�PRåQRVWt�ãNRO\��VP\þFRYpKR�NYDUWHWX�QHER�RUFKHVWUX�
$�9LYDOGL��.RQFHUW\�&��'�GXU)��&DUXOOL��.RQFHUW�$�GXU0��*LXOLDQL��.RQFHUW�$�GXU��ãNROQt�/��%RFFKHULQL��.YLQWHW\/��%URXZHU����NRQFHUWQt�WDQFH�[
=iY�UHþQi�]NRXãND��VWXSQLFH�MHGQRKODVp�L�LQWHUYDORYp�V S�tVOXãQêPL�DNRUG\������HWXG\�UR]GtOQpKR�WHFKQLFNpKR]DP��HQt����S�HGQHVRYp�VNODGE\�] U$]QêFK�VW\ORYêFK�REGREt��] WRKR���F\NOLFNi��=iY�UHþQRX]NRXãNX�O]H�QDKUDGLW�YH�HMQêP�Y\VWRXSHQtP�

8ý(1Ë�3/È1�ý����6WXGLMQt�]DP��HQt��S�tSUDYD�NH�VWXGLX�QD�VW�HGQtFK�RGERUQêFK�ãNROiFK�D�QD�SHGDJRJLFNêFK�DILOR]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� ����� ����� ������� �������1HSRYLQQê�S�HGP�W��VERURYê�]S�Y � � � �
3R]QiPND�� WRXWR� IRUPRX� VWXGLD� VH� PRKRX� S�LSUDYRYDW� L� åiFL� VWDUãt� ��� OHW� NH� VWXGLX� YHVW�HGQtFK�SHGDJRJLFNêFK�ãNROiFK�D� WR�SRGOH�LQGLYLGXiOQtKR�VWXGLMQtKR�SOiQX�SRGOH�Xþ��RVQRY,��VWXSQ�



8ý(%1Ë�3/È1�þ�����6WXGLMQt�]DP��HQt��S�tSUDYD�NH�VWXGLX�QD�Y\VRNêFK�ãNROiFK�XP�OHFNpKR�VP�UX��SHGDJRJLFNêFKD�ILOR]RILFNêFK�IDNXOWiFK��SUR�åiN\�V S�HGE�åQRX�KXGHEQt�SU$SUDYRX�+UD�QD�NOiYHVRYp�VP\þFRYp��VWUXQQp��GHFKRYp�QiVWURMH�D�DNRUGHRQ
3�HGP�W �� �� �� ��
1DXND�R�KXGE� ����� ����� ����� �����+UD�QD�QiVWURM ��� ��� ��� ���(OHPHQWiUQt�LPSURYL]DFH�±�KXGHEQt�GRSURYRG\�N StVQtP��KUD�QDRUIIRYVNp�QiVWURMH��]iNODG\�WDNWRYiQt ���� ���� ����� �����
&HONHP� ������� ������� ������� �������1HSRYLQQê�S�HGP�W� � � � �

1iURþQ�Mãt� SURJUDP� WRKRWR� VWXGLMQtKR� ]DP��HQt� MH� XUþHQ� SUR� EXGRXFt� ]iMHPFH� RVWXGLXP�V KXGHEQt�VSHFLDOL]DFt�QD�SHGDJRJLFNêFK�IDNXOWiFK�D�ILOR]RILFNêFK�IDNXOWiFK��KXGHEQtYêFKRYD��XþLWHOVWYt�=8â��KXGHEQt�Y�GD�D�SRGREQ���D�SUR�W\��NWH�t�VH�FKW�Mt�Y�QRYDW�]iMPRYpXP�OHFNp�þLQQRVWL�QD�Y\ããt�VyOLVWLFNp�~URYQL�&tOHP� MH� Y\EDYLW� DEVROYHQW\� WRKRWR� VWXGLMQtKR� ]DP��HQt� QHMHQ� SHYQêPL� ]iNODG\SURIHVLRQiOQt�GRYHGQRVWL�LQVWUXPHQWiOQt��NWHUi�E\�MLP�XPRåQLOD�~VS�ãQp�SRNUDþRYiQt�YH�VWXGLXQD�Y\VRNp�ãNROH��S�tSDGQ� VDPRVWDWQp�DPDWpUVNp�XSODWQ�Qt�Y NXOWXUQtP�åLYRW� VSROHþQRVWL��DOHL�S�LP��HQêPL�]QDORVWPL�KXGHEQ� WHRUHWLFNêPL�D�ãLUãtP�UR]KOHGHP�NXOWXUQ� VSROHþHQVNêP�
8þHEQt�SOiQ�]DKUQXMH�SURWR�YHGOH�KU\�QD�QiVWURM�L�SRYLQQê�NRPSOH[Qt�S�HGP�W�1DXND�RKXGE� �LQWRQDFH�� ]iNODG\� KDUPRQLH�� NRQWUDSXQNWX�� KXGHEQtFK� IRUHP� D� G�MLQ� KXGE\�� D� SRGOHSRGPtQHN�ãNRO\�D�NRQNUpWQtKR�]DP��HQt�åiND�WDNp�GDOãt�S�HGP�W\�6SOQ�Qt� XþHEQtFK� RVQRY� S�HGSRNOiGi� SUDYLGHOQp�� LQWHQ]LYQt� D� VRXVWDYQp� FYLþHQt� Y GDOHNRY�WãtP� UR]VDKX� QHå� X� åiN$ SUDNWLFNpKR� VWXGLD�� äiN� PXVt� EêW� YHGHQ� N WYR�LYpPX� XSODWQ�QtYãHFK� SR]QDWN$ ] QDXN\� R� KXGE� D� WR� MDN� S�L� XY�GRP�OpP� VWXGLX� N\WDURYêFK� VNODGHE�� WDN]HMPpQD�S�L�K�H�] OLVWX��KDUPRQL]DFL�D�VW\OL]DFL�GRSURYRG$ L�Y NRPRUQt�K�H��9 NRQHþQp�Ii]L�E\~URYH� åiND�P�OD�VSO�RYDW�SRåDGDYN\�SURIHVLRQiOQt�NYDOLW\�

6WXGLMQt�PDWHULiO�þHUSi�Y ]iVDG� ] XþHEQt�OiWN\�XYHGHQp�Y XþHEQtFK�RVQRYiFK�SUR�VWXGLMQt]DP��HQt� QD� NRPRUQt� QHER� VRXERURYRX� KUX�� 8þLWHO� Y\SUDFXMH� LQGLYLGXiOQt� FHORURþQt� SOiQSUiFH� åiND�� NWHUê� NODGH� ]YêãHQp� QiURN\� QD� NYDOLWX� L� NYDQWLWX� Y SRURYQiQt� VH� YãHREHFQêPVWXGLMQtP�]DP��HQtP�D� OiWNX� XUþHQRX� N YH�HMQpPX� SURYHGHQt� D� ]NRXãNiP�� =iNODGQtP� S�HGSRNODGHP� MH� SRYãHFK�VWUiQNiFK�GRNRQDOp�]YOiGQXWt�D�KUD�]SDP�WL�E� OiWNX� SUR� SR]QiYiQt� OLWHUDWXU\�� P$åH� EêW� QDVWXGRYiQD� ]E�åQ�ML�� VOHGXMH� SRKRWRYpSURQLNQXWt�GR�KXGHEQt�VWUXNWXU\�GtOD�D�MHKR�VW\ORYpKR�SURYHGHQt�F� S�LSUDYHQRX� KUX� ] OLVWX�� ÒþHOHP� MH� ]tVNiQt� ]E�KORVWL� YH� þWHQt� QRWRYpKR� ]i]QDPX�SR]QiYiQt�OLWHUDWXU\��S�VWRYiQt�VP\VOX�SUR�VWDYEX�GtOD��VSRQWDQHLWX�KXGHEQtKR�SURMHYX�G� VRXKUX�V GUXKêP�QiVWURMHP�



3U$SUDYQi�WHFKQLFNi�FYLþHQt. VRXVWDYQpPX� D� YãHVWUDQQpPX� UR]YRML� åiNRY\� WHFKQLN\� SRXåtYi� XþLWHO� YKRGQ� YROHQêFKSU$SUDYQêFK�FYLþHQt��NWHUi�S�HGMtPDMt�WHFKQLFNp�SUREOpP\�VWXGRYDQêFK�VNODGHE�D�]DP��t�VH�QDW\� REODVWL� WHFKQLN\�� NWHUp� VH� �LGþHML� Y\VN\WXMt� Y E�åQp� OLWHUDWX�H� QDS��� YHONp� YêP�Q\� SRORK�VNRN\�� VSHFLiOQt� IRONORUQt� WHFKQLN\�� VSHFLiOQt� WHFKQLFNp� SUYN\� Y\VN\WXMtFt� VH� Y VRXGREpOLWHUDWX�H�
6WXSQLFH�D�DNRUG\8þLWHO� UR]YUKQH� OiWNX� QD� þW\�OHWp� REGREt� VWXGLD� WDN�� DE\� åiN� ]YOiGQXO� YHGOH� YãHFKMHGQRKODVêFK� GXURYêFK� D� PROORYêFK� VWXSQLF� L� YãHFKQ\� LQWHUYDORYp� D� WURMKODVp�� 9ãHFKQ\WURMKODVp�D�þW\�KODVp�DNRUG\�Y FHOpP�UR]VDKX�QiVWURMH��Y U\FKOpP�WHPSX�D�S�L�]DFKRYiQt�SOQpWyQRYp�NYDOLW\�D�Y\XåLWt�G\QDPLFNpKR�UR]VDKX�
(WXG\&tOHP� VWXGLD� HWXG� MH� ]tVNiQt� WHFKQLFNêFK� GRYHGQRVWt� SRW�HEQêFK� N GRNRQDOpPX� SURYHGHQtQiVOHGQ� VWXGRYDQêFK�S�HGQHVRYêFK�VNODGHE�
3�HGQHVRYêFK�VNODGE\3�L� VWXGLX� S�HGQHVRYêFK� VNODGHE� GEiW� QD� W�tEHQt� VP\VOX� SUR� SOQp� Y\XåLWt� YãHFK� YêUD]RYêFKSURVW�HGN$ L�VW\ORYRVW�SURYHGHQt�
äiN� MH� SRYLQHQ� QDVWXGRYDW� ]D� URþQtN� QHMPpQ� �� HWXG� D� �� S�HGQHVRYp� VNODGE\�� ] WRKR��F\NOLFNRX�QHER�YDULDþQt�
3RVWXSRYp�D�]iY�UHþQp�]NRXãN\3RVWXSRYRX� ]NRXãNX� Y ���� ��� D� ��� URþQtNX� D� ]iY�UHþQRX� ]NRXãNX� YH� ��� URþQtNX� Y\NRQi� åiNY WRPWR�UR]VDKX�
��VWXSQLFH�V S�tVOXãQêPL�NDGHQFHPL��DNRUG\�����HWXG\��S�HGQHVRYp�VNODGE\�UR]GtOQpKR�FKDUDNWHUX��] WRKR���SRO\IRQQt��YDULDþQt�QHER�Y VRQiWRYpIRUP��
äiFL�S�LSUDYXMtFt�VH�QD�XþLWHOVNp�SRYROiQt�PXVt�S�L�]iY�UHþQp�]NRXãFH�YH����URþQtNX�SURNi]DW]QDORVW�LPSURYL]RYDQpKR�GRSURYRGX�Y UR]VDKX�SUREtUDQp�OiWN\�
6WXGLXP�XNRQþt�åiFL�YH�HMQêP�DEVROYHQWVNêP��Y\VWRXSHQtP�
+XGHEQt�PDWHULiO\�SUR�SU$SUDYX�N VRXK�H��VRXERURYRX�KUX��NRPRUQt�KUX��KUX�] OLVWX�DGRSURYRG$�

,,��VWXSH����URþQtN'XD�-��3RZUR]QLDN��VHã��þ�����8WZRU\�GDZQ\FK�PLVWU]RZ��3:0-��3RZUR]QLDN��VHã��þ�������7UDQVNU\SFMH�NODV\NRZ��3:0)��&DUXOOL�����GXHW�����GXHWWH�I�U�]ZHL�*LWDUUHQ��Y\G��3HWHUV�/HLS]LJ)��6RU��/HLFKWH�GXHWWH��HG��6FKRWW�V�0DLQ]-��.RUPXQGD��âSDQ�OVNê�WDQHF��Y\G��-��.��/XE\�X�&KHEX%��+HQ]H��'DV�*LWDUUHQVSLHO��VHã���D��Y\G��0LWWHOGHXWVFKHU�9HUODJ�+DOOH
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