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9WJDBDEHI?JXEFBDY[b;KH@.hZhT@_{£¦N@)\z@.PR@.GH@)GF�©cehZhZU�iHSZ@)ª_@)G�omBQ\z@)PFGHSZUQUD@V�¡BD~H<H@.BD@.BO�xGsJD@)BQUDEH:=<sEHGH\_@)G�Y[STJpc_GFKH@)BQ@)G
��@.ªzY�@2JX<HbWKH@.G�STG	KFSZ@NMOE;�¡UQJX@.hZhTEHGH\�KH@.BO9sJXBDEFIsJDEHBDY[bWKH@)hThZ@¢Y[STJ3@.SZG�{
��S�JDJX@.hZUÌKH@)B}K;f;GHc_Y�STUD:=<H@.G'tuo£omvxwÃy3<H@)b_BDSZ@A>n@.BDKH@.G[KHc_GHG�KHST@nUDb_\z@)GdceGHG?JX@)Gc�²JX<H@.bzBD@2JXSTUD:=<H@.Go�z��«�o�¯Ãw
g EHBQ]_@)G �¡~FB£KFSZ@)UQ@¢�	b;KH@.hZhT@3@)BDBQ@):=<HGF@.J3EHGFK^c_GHUQ:=<HhZST@)ªz@.GHK[Y�S�JmKH@)G�@�à;CR@.BDSTY�@.GsJD@)hThZ@)G g EHBQ]_@)G[]z@)B�w
\zhTSZ:=<H@.G�{qvOEHBQ:=< �£c_BQS§ceJDSZbzG'KH@.BA\z@.bzY[@.JXBQSZUQ:=<H@)G��Ìc_BXceY�@2JX@)B£EHGHK KH@)B äQ@)GHST\z@)G�lWKHST@aKHST@a9;:=<?>pSZGH\zEFG;w
\z@.G[KF@)BqM�JXb_Y�@3:=<dceBXc_I?JX@.BDSTUDSZ@.BD@.G�lz>pSZBQK�ceGHUD:=<HhTSZ@.ªz@)GHK�]_@)BDUQEH:=<?J�lW@)STG �	b;KH@.hZh;�)E'@)BQ<dc_hTJD@)G�l?KF@)UDUQ@)G
BD@.:=<HGH@.BDSZUQ:=<H@O��«©o�¯rw g EHB�]z@.G�Y[Äz\zhTSZ:=<HU�Jq\zEFJmY[STJqKF@)G[@�à;CR@.BDSTY�@.GsJD@)hThH@)BQ<dc_hTJD@)GH@.G'~HPR@.BD@.SZGHU�JXSZY[Y[@)G�{
9WJXceJXSTUQJXSTUD:=<H@mãaP�@)BQhZ@.\zEHGH\z@.G P�@)hT@)\z@.G�lsKdc_ª`@.SZGH@x<Hbz<F@a�.EF�©j_hZhTSZ\z@MãxPR@.BD@.SZGHU�JXSZY[YLEHGF\��2>pSZUQ:=<H@)G^KF@)G
JX<F@)bzBQ@.JXSTUD:=<H@.G g EHBQ]_@)G^@.SZGH@.B£�©cehZUD:=<F@)G0��bWKH@.hZhZU�JXBQEHI?JXEHBmEHGHK KH@)G�@�à;CR@.BDSTY�@.GsJD@)hTh�@.BD<dcehTJX@.GH@)G�UD@.<HB
EHG?>nc_<HBDUQ:=<H@)STGHhZST:=<�STUQJ���È��¯{
�aY \z@.GW~F\z@)GHK,�rGF�¡b_BDY�ceJXSTbzG ~HP�@)B KHSZ@�9sJXBDEFIsJDEHB^�.E @.BD<dcehTJX@.G�lpI_ÄzGFGsJD@�SZY �qBDSTGH�)STC�PR@.Sa�¡@.UQJX@.B
oqGH@)BQ\zSZ@ KH@)BL@.SZGH\_@)UQJDBXc_<FhTJX@.GÏoqhZ@)I?JDBDbzGH@.G�SZ<HB`oqSZGF�©c_hThZU�>pSZGHIe@)hm]_ceBDSZST@)B�J�>A@)BQKH@)G�® ��«�
�����¯Ãw g EHB�]z@)GÖ{
v¢c¢UQSZ:=<LSTY$¦N@)\_@)GHUDceJX���.E�°pÄzG?JX\z@.GHUQJDBXc_<HhT@)G�KHST@�oqGH@.BD\zST@A]zb_G'omhT@)I?JXBQbzGH@.G�UD@)<FB}@)STGF�©c_:=<`]ec_BQSZSZ@.BD@.G
h§jeª_J�l7SZU�JLc_E;�¡\zBDEHGFK�KH@.B`@)STGF�©c_:=<H@.BD@.G�c_CHCdceBXceJDST]z@.G�vOEHBQ:=<F�¡~H<HBQPdc_BQI_@)S�J�GsEHB`@.SZGH@[MOE;�¡Gdc_<HY[@[]_bzG
��«�o�¯Ãw g EHBQ]_@)G�c_hZhT\z@)Y[@)STG ~HPHhTSZ:=<�{
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vOST@Oy3<H@.bzBDST@¢KH@)B39WJXBQEHI?JXEHBQPR@.UQJXSTY�Y`EHGH\LhZj_ª_JAUDSZ:=<�STG ]z@.BDUQ:=<HSZ@.KH@)GH@VMaPHUD:=<HGFSTJDJD@NEHG?JX@.BQJX@.SZhT@)G�®qoqB�w
UQJD@)GHU.l�KHST@L¥n@.BD@):=<FGWEFGH\0KH@)BV9sJXBD@.EHCH<dceUD@)GÖl�KHSZ@�@)STGH@)BaY ceJD<H@)Y�ceJDSZUD:=<F@`¥n@.UD:=<HBQ@)STPHEHGH\�KH@.BV9WJDBD@)EWw
EHGH\	c_Y�@)STGH�)@.hZGH@.G�M�JDbzY @.G?JXUDCFBD@):=<F@)G�{[�R>n@.STJD@)GHU.l�KHSZ@'¥n@.BD@.:=<HGsEHGH\�KF@)BN��«�o�¯Ãw g EHBQ]_@)G�c_EHUVKH@.B
9WJDBD@)EFEHGH\'�.>pSTUD:=<H@.G	KF@)G0M�JXbzY[@)GÖ{mvOBDS�JDJX@.GHU)lFKH@)Bn�m@.BD\zhT@)ST:=<�KH@)B���«©o�¯rw g EHB�]z@.G	]_bzG�y3<H@)b_BDSZ@OEHGHK
oáà;CR@.BDSZY[@)G?J�EHGHK�]WST@)BQJD@)GHU.l}KHST@�MaPHUD:=<dj�JX�)EFGH\�KH@.B�¦N@)Gdc_EFSZ\zIe@)STJ�KH@.U��m@.BQ�©c_<HBQ@)GHU.{�|Ì~HB`va@.J=ceSZhZU
EHGHK�@.SZGH@*ãaP�@)BQUDSZ:=<?J3KF@)BM²¢BDST\zSZGHc_hZhTSTJX@.BXceJDEHBÌ>pSTBDK�ceEF�uKHSZ@O¥n~H:=<H@.B�]zbzG0�7@)GHKFBQf���È��ÖEHGHK ]ec_G â bº]_@
EHGHK	y7bzGH\����º��]z@)B�>pSZ@.UD@)GÖ{
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9.IJ87L
�aY KHSZ@[9WJDBD@.EHEHGH\�c_G�@)SZGF@)Y�@.SZGH�.@)hZGF@)G�M�JXbzY��.E�P�@.JDBXc_:=<?JD@)G�l7SZU�JV@)UVUDSTGHG?]zbzhTh¯l�KHST@[@.SZGF�©cehZhZ@.GHKH@
��@)hZhT@AGHc_:=< g EH\z@)h�>n@.hZhT@)G`�.E�@)G?Jr>pSZ:=Ie@)hTG�lsKHSZ@£KHEHBQ:=<[KFSZ@ï¬¢EdceGsJD@)GH�)c_<HhT@)GON�«�vOBQ@)<HSTY�CFEHhZU�ªWEHc_G?JX@)GWw
��ce<Hh ¯nEHGFKQP «���c_\zGF@.J0ªsEdceGsJD@)GH�)c_<Hhn¯p:=<dceBXc_I?JX@.BDSTUDSZ@.BQJxUDSTGHK�{£�rG�@.SZGH@.BpUDbzhT:=<H@)G�v¢c_BDU�JX@.hZhZEFGH\'IeceGHG
KHST@n9sJXBD@.EHEHGH\a@)STGH@)B g EH\z@)h�>n@.hZhT@qKHEHBD:=<�@)STGH@A@.GH@)BQ\zSZ@5w=l�Y c�JX@)BQS§c_h­wdEHGFK`KHBQ@)<HSTY�CHEFhZUXcePH<dj_GH\_SZ\z@q�q<dcºw
UD@.G?]z@)BQUD:=<HST@)PHEFGH\�P�@)UQ:=<HBDST@)P�@)G�>A@)BQKH@)G�l��©cehZhZUpKdceUN9WJDBD@)EFCRb_JD@)G?JXSZc_h7@)SZGF@)UOM�JDbzY[UO@)STGH@`UQCH<dj_BQSZUQ:=<H@
9WfWY[Y�@2JXBDST@�PR@.UDS�JX�.J){ �,SZ@[�xGsJD@)BQUDEH:=<sEHGH\_@)G�\z@.�)@)ST\_J�<dc_P�@)G�lÌSZU�J�KFSZ@)UQ@ ¤ j_<H@.BDEHGH\�c_EH:=<��¡~HB�c_EF�
@)STGH@)B g BQSZUQJXc_hZh�ikj_:=<H@¢c_KHUDb_BDPHST@)BQJD@���bzhZ@.Is~HhZ@N\z~FhTJXST\��SRe�¯{
vOST@�ceJDbzY�c_BD@.G 9WJDBD@)EFCH<dc_UQ@)G Pdc_UQSZ@.BD@)G�c_EF�t°p@):=<HGsEHGF\z@)G �¡bzhT\z@)GHKF@)B[MOBQJ)®�vOST@�tuc_KHEHGF\zUQ]_@)BQJD@)S­w
hZEFGH\'@)SZGF@)UpM�JXbzY[U3>pSZBQK�BQ@)h§c�JXST]WSTUQJXSTUD:=<�P�@)BQ@):=<HGH@2J�l�SZGHKF@)Y KHST@�vOSZBDc_:)\zhT@)ST:=<WEFGH\'\z@)hTÄzUQJ3>pSTBDK�{£vOST@
MOEFUQJ=ceEHUD:=<?>A@):=<HUQ@)hT>pSTBDIsEHGH\ �.>pSZUQ:=<H@)G	KH@.G�oqhT@)I?JXBQbzGH@)G^>pSTBDK�KdcePR@.SÖY[STJA@)SZGF@)Y oqSTG;w�oqhZ@.I?JXBDb_GH@)G;w
�ÌbeJX@)G?JDS§c_h�ldKH@)Y�9;hZceJX@.B�wrMaEHUQJXc_EHUQ:=<sJD@)BQY P�@)UQ:=<HBDST@)P�@)G�lRKH@)BxY[STJpKH@.G�bzCFJDSZY[SZ@)B�JX@.GUT�w��Ìc_BXc_Y[@.JD@)BQG
]zb_G`9W:=<s>nc_BQ�O�­¬ÜÁe�zc_GH\z@.Gdj_<H@.BQJu>pSZBQK�{7|�~HB�KdceU g BQSZUQJXc_hZhTCRbeJX@)G?JDS§c_h�>pSTBDKNKHST@WVQ��E;X�GWwry3SZGAY¯w ¤ j_<H@.BDEHGH\
]z@.BQ>A@)GHKF@.J�{[vOST@)UQ@[P�@)UQ:=<HBD@.SZPFJ�KHST@�tuc_KHEHGF\zUDKHST:=<?JX@.]_@)B�JX@)SThZEHGF\�KH@.U g BQSZU�J=c_hThZ@)Uac_hTUV�Ìb_JD@)G?JXSZc_hZYLEFh�w
KH@.G�ldKH@)G0M�JDbzY�BQ~HY[CF�¡@)G�l;KH@)BQ@)G	MOEHUQKH@)<FGWEFGH\�KFEHBD:=<	KH@)GZV���E.X[G;wry3STG;Y¯w�°aceKHSZEHUAPR@.\zBD@.GH�.J3>pSTBDK�l
KHST@3SZG'@)STG g bzG?JXSTGsEHEHY KH@.hZbzI�c_hTSZUQSZ@)B�JX@.B}tuc_KHEHGF\HlsKH@)G�t�@)STJDEHGH\zUQ@)hT@)I?JXBQbzGH@)GÖlW@.SZGH\_@)P�@.JDJD@.J£UDSTGHK�{}�rGWw
GH@.BD<dc_hTP«KH@.U[VQ��E;X�GWwÃJXSTG;Y¯w�°aceKHSZEHUN>pSTBDK«KdceU�ceJXb_Y c_BQ@^9sJXBD@.EHC�b_JX@.GsJDS§c_h£KHEHBQ:=<«�m@)B�>n@.GHKHEHGH\�KH@.B
�Ìb_SZUDUQbzG;w�¦VhT@)SZ:=<sEHGF\NEHG?JX@)B£¥n@.BD~H:=IsUQSZ:=<?JXEHGF\`KH@.Bm¥n@.JDBXj_\z@3P�@)GHc_:=<sPdc_BQJD@)BmM�JXb_Y�BQ~HY�C;�¡@�PR@.UQJDSZY[Y`J�{
v¢c_P�@)SRSZU�JA>A@)UQ@)G?JXhTSZ:=<�ldKdceª`UDST:=<�KHSZ@aM�JXbzY[BD~FY�CF�¡@xP�@)Gdc_:=<sPdceBQJX@.B3M�JXbzY[@OGFSZ:=<?J�~HP�@)BQh§c_CFCR@.G^KH~HB�w
�¡@)GÖ{
vO@.B¢¥n@.BD@)ST:=<��.>pSTUD:=<H@.G�KH@)G�M�JDbzY[BD~HY[CF�¡@)G	>pSZBQK�c_EF�}@)SZG�I_bzGFUQJ=ceGsJD@)UV�7b_JX@.GsJDS§c_hÌ¿]\¢\z@.UD@.JD�.J)lÖKHST@
SZGF@)h§ceUQJXSTUD:=<H@`9WJDBD@)EFEHGH\�>pSTBDK�KHEHBD:=<�KH@)G��rY�c_\zSTGdj_B�JX@)STh�KH@.UOI_b_GHUQJXc_G?JX@)G��7b_JX@.G?JXS§cehZUa¿^\#_�PR@.UD:=<HBQSZ@5w
P�@)G�{�v¢c_P�@)S�@.G?JXUDCFBDSZ:=<?J ¿]\#_3KH@)B â c_hZP?>A@)B�JXUDPFBD@)S�JX@�@.SZGH@.ULJrf;CFSZUD:=<F@)GÑ�rGsJD@)GHUQSTJXjeJXUQY c�à;STYLEHY[U^�S�e�¯{
v¢c�@.SZGH@^\_@)Gdc_EF@^@)Y[CHSZBQSZUQ:=<H@�¥n@.UQJXSTY�Y`EHGH\�P�@)STKH@)B�¦VBQÄzªz@)G«c_EHUL@�àFC�@)BQSZY[@)G?JX@.hZhT@)G�v¢c�JX@)GÏGHST:=<?J
Y[Äz\zhZST:=<^SZU�J�lHY`~HUDUQ@)G�UQSZ@VSZG�KF@)Bp�rG?JX@)GFUDSTJXjeJXUDc_Gdc_h�fWUD@�c_GH\z@.Cdc_ª_J3>A@)BQKH@)G�{
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EHGHK�KH@)G�SZGHGF@)BD@.G«c_PF\z@)UQ:=<HhZbzUQUD@.GH@)GÑ9;:=<Hc_hZ@.G*`}UDb_Y�S�JVUQJX@.hZh�J�KFSZ@)UQ@ ¥A@)UD:=<FBD@)STPHEHGH\�@)SZGF@[UQ@)<HB�\zEFJD@
¤ je<H@)BQEHGH\	Kdc_B){�¥n@.S£KF@)B�¥n@)BQ@):=<HGsEHGF\�KH@)B`9WJDBD@)EFCH<dc_UQ@)G�>pSTBDK�KHSZ@.UD@'��@.:=<HUD@.hT>pSTBDIsEHGH\�BD@)hZceJXS�]WS�w
UQJDSZUQ:=<«PR@.<dc_GHKF@)hTJ)lÌ>nc_UL�.E«UDCHSTGdc_PH<Hj_GH\zST\z@)G«9WJXBQ@)EHCH<Hc_UD@.G«�¡~H<HBQJ){	v¢c�KHST@ tuomomvxw�oáà;CR@.BDSTY�@.GsJD@
äQ@)KFb;:=<^GFSZ:=<?JnY[STJ£UQCHSZG;wÃCRb_h§c_BQSZUDST@)B�JX@)G'oqhT@)I?JXBQbzGH@)G KHEHBD:=<F\z@.�¡~H<FBQJn>pEFBDKH@.G�l;>A@)BQKH@)G�KHST@¢9sJXBD@.EHCH<dcºw
UD@.G�c_GFUD:=<HhTSZ@)ª_@)GHK0~HP�@)BpKH@.G�9;CFSZG0\z@)Y[STJQJX@.hTJ�{

�rUDbeJXBDb_CR@`JD<H@)BQY�STUD:=<H@�9;:=<?>pSZGH\zEFGH\z@)G�EHGFK�KHSZ@�Kdc_BXceEHUO�¡bzhT\z@)GHKF@)G��m@.BQJX@.SZhTEHGH\z@.G�KH@)BOM�JXbzY[@LEHY
SZ<FBD@ ¦VhT@)SZ:=<F\z@.>pST:=<sJDUDhZc_\z@'>n@.BDKH@.GÑKFEHBD:=<�@.SZGH@ g bzBDBQ@)I?JXEHB�KH@)BLceJXbzY�c_BQ@)G�9sJXBD@.EHCH<dceUD@)G�P�@)BQ~H:=Izw
UDST:=<?JXSZ\eJ�lHSTG	KFSZ@VvO@.Psf_@.JD@)Y[CR@.BXceJDEHB)l�ceJDbzY�UQCR@.�)SG×dUD:=<H@`��c_UQUD@�EHGHK���@)ªeJX@)Y[C�@)BXc�JXEHB3@.SZGH\z@.<H@)GÖ{
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MOhTU¢�.>A@)S�JX@.BV9;:=<HBQSTJDJ¢YLEHª^�.EHBV¥n@)BQ@):=<HGsEHGF\	KF@)BN��«�o�¯Ãw g EHBQ]_@)G�KHST@���@.<HBQ�©c_:=<FUQJXBQ@)EHEFGH\��2>pSZUQ:=<H@)G
KH@.G`M�JXb_Y�@.G�P�@)BQ~H:=IsUDSZ:=<?JDSZ\_JÌ>n@.BDKH@.G�{&�ÖEHGdje:=<HUQJ7>n@.BDKH@.GLKdce�¡~FB7KFSZ@m@)STGH�)@.hZGH@.G�9WJDBD@)E?>A@)\z@APR@.BD@.:=<;w
GH@2J�lkSZGHKF@)Y g EH\z@.hT>A@)hZhT@)G0EHY KHST@�ceJXbzY�c_BQ@)G	�qEHGHI?JXU�JXBD@.EH@)BOSZGHGH@.BD<dcehZP0@)STGH@)Ba9;:=<HST:=<?J¢@)G?Jr>pST:=I_@)h�J
>A@)BDKF@)G�{AoqSZGH@NUQbzhZ:=<H@N��@)hThZ@O\_@)<?Jp]zbzGUäQ@)KH@.Y M�JXb_Y M c_EHUpEHGFK	P�@.>A@)\eJaUQSZ:=<	PHSZUn�)EHY GHj_:=<HUQJD@)G
M�JXb_Y�¥ SZY IebzGHUQJXc_G?JX@.G��Ìb_JD@)G?JXSZc_hÌ¿^kml�¿^ka_Ã{=«¡�,SZ@�bzP�@)G�@.BQ>nj_<HG?J�l�>pSZBQK�KHST@`v¢jeY�CF�¡EFGH\ KHEFBD:=<
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IshZ@.SZG0UD@.SZG*`k9W:=<HBDS�JDJX@N]_bzG�Â�@Ã� UDSTGHK�c_EHUDBQ@)ST:=<H@)GHK���¬ÜÅº��{

�ÖEHUDjeJX�.hZSZ:=<^>pEFBDKH@VGHbW:=<	c_hZU��2>n@.STJD@)BpB�wr|�ceIsJDbzB�KH@.BMÞD�*�Rwr|�ceIsJDbzB�@.SZGsPR@.�)bz\_@)G���¬ºÅÜ�¯{mvaSZ@)UQ@)B3>p~HBQKH@
SZY �qBDSZGF�)SZC0@.SZGH@N\zBQÄzªz@.BD@�oqGH@)BQ\zSZ@.UD:=<HBQSTJDJr>A@)S�JX@V@)BQY�Ä_\zhZST:=<H@)G�lFEHY c_P�@)B3KHST@ g EFBQ]z@.G�bzC;JXSZUQ:=<�]z@)B�w
\zhT@)SZ:=<F@)G��)E[I_Ä_GHGH@)G[EHGHK[KH@.G²£�¤ ¦ ��@)B�Jm�)EH\zhT@)ST:=<[�.E'PR@.BD@):=<FGH@)G�ls>pEHBQKH@pSZG�KHST@)UD@.BmMOBDP�@)S�Jq<HST@)BXceEF�
]z@.BD�.SZ:=<?JX@2J�{AvO@)B�ÞD�*��B�w�|kc_I?JDbzBn>pSZBQK0Gdc_:=<0�¡bzhZ\z@.GHKH@.Bp|kb_BDY[@)h�@.BDY[STJDJD@)h�J�®

£³�*��´ § �µ´ � ¨ _
} ® �sxJ¤_«ª � ¦	¶ � ® ¬ �_uª � }� ¨ _ ® �sxJ¤_«ª � £ ®
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Y[STJ ¶ � ´ ¨ _ ® �sxJ¤_«ª �¨ _ ® ¬ �_uª � � ´ � ´ § �¨ � § �
vOST@�Y[@)<HBQKHSZY[@)GHUQSZbzGHc_hZ@0oqBD\_@)PHGHSTUQikje:=<H@�KH@.U B�wr|kc_I?JXbzBQU)l3P�@.JXBDc_:=<?JX@2J�c_hTU |dEHGHI?JDSZbzG KH@)B��)E bzC;w
JXSTY�ST@)BQ@)GHKH@.G���ceBXc_Y[@.JD@)B)l}>A@)STUQJL]_@)BQUD:=<HST@)KH@.GH@�hTbzI�c_hZ@ ��STGHSZY�c�c_E;��{�vaSZ@)UQ@^I_Ä_GHGH@)GÐäQ@^Gdce:=<��)E
P�@.JXBDc_:=<?JX@.GHKH@)Y�B�wr|kc_I?JXbzB£c_G[]z@)BQUD:=<HST@)KH@.GH@)G�9WJD@)hZhT@)G[hZST@)\z@.G�lsKdc_UAc_PHUDb_hZEFJD@¢��STGHSZY`EHY SZU�JA�¡~FBnc_hThZ@
äQ@)KFb;:=<�\zhZ@.SZ:=<�{qoqU£I_bzGFGsJD@OKdce<H@)B£\z@)�.@)ST\_JA>A@)BQKH@)GÖlFKdc_ª�@)STGH@ac_EFJXb_Y ceJDSZUQ:=<H@m²NC;JXSZY[SZ@.BDEHGF\�UQbÜ>nbz<Fh
c_EHUQUD:=<HhTSZ@.ªzhZST:=<^Gdc_:=<�KH@.Y¯£³�*��c_hZUnc_EH:=<	c_hZhT@)STG�Gdce:=<�KH@)Y �Ì@.GHKHBQf^B�w�|kc_I?JDbzBAGFSZ:=<?J3SZY[Y[@)Bm�)E0KH@.B
bzCFJDSZY�c_hZ@.G�¦V@.bzY�@2JXBQSZ@V�¡~H<HBQJ`�­¬ÜÀe��{Ov¢ce<H@)BaSZUQJO@)STG��m@)BQ\zhZ@.SZ:=<�KH@)BayÌ@.GHKH@)GF�)@)G�P�@)STKH@)BaB�w�|kc_I?JDbzBD@.G
SZG�KF@)BNoqGHKHb_CFJXSTY�ST@)BDEFGH\ ]zb_BQJX@.SZhT<dce� J�lREHY �.E�]z@.BDY[@)SZKF@)G�l�Kdceª�@)SZG�hTbzI�c_hZ@.UN��STGHSZY`EHY �©j_hZUQ:=<HhZST:=<
�¡~HB3KdceUacePHUDbzhTEFJX@V\z@.<dc_h�JX@)G�>pSTBDK�{

 "!# "!¸· ¹º'�/08712I%3�»7'�I#9¼F0'*)½?@9A)+1C»@9;12).10/¾9;'*)+EA10,.-"10/23
�aY KHSZ@^¬¢Edc_hTSTJXjeJ¢@.SZGH@.U`9sJXBDEFIsJDEHBDY[bWKH@)hThZU¢UQSZGHG?]zb_hZhqP�@)EHB�JX@)SThZ@.G��)E�I_ÄzGHGF@)G�lÌYL~HUDUQ@)G�c_EH:=<�MOEHU�w
UXce\z@)GÑ~HP�@)B�KHST@09;SZ\_GHS$×dI�c_GF�^KH@)U���bWKH@.hZhZU`\z@)Y�c_:=<?J�>n@.BDKH@.G IeÄzGHGH@.G�{ÏoqSZGH@�MaPHUD:=<dj�JX�)EFGH\�KH@.U
UQJXceJXSTUQJDSZUD:=<F@)G�|d@)<FhZ@)BQUASTUQJ£Y[STJDJD@)hTUqKH@)B���@.JD<Hb;KF@OKH@.BA�£c_BQS§c_GH�.\zBD@.GH�)@.G Y[Äz\zhTSZ:=<�{7�rG KHST@)UQ@)BA]_@)BQ@)SZGWw
�©c_:=<?JX@.G�|d@)<HhT@)BQBD@):=<FGWEFGH\�>pSTBDK«cehZhZ@.BDKHSTGH\zU¢STG�|�j_hZhT@)G�UQJXc_BDI�\z@.I_bzCFCR@.hTJX@.B`�Ìc_BXceY�@2JX@)B�KH@.B`|d@)<FhZ@)B
EHG?JX@.BDUQ:=<djeJX�2J�{£vO@.BnMOE;� >�c_GFK �¡~HB£KHSZ@x\z@)GHc_EH@a¥n@.JDBXc_:=<?JXEFGH\LSZU�J7äQ@.KHbW:=<^@)BQ<H@)PHhTSZ:=<�EHGHK GsEHBAUD@.hTJX@.G
\z@.BD@):=<?JQ�¡@)BQJDSZ\_JnEHGHK�BQ@)SZ:=<?Jn~HPR@.BDKHST@)UASZG^KH@.Bë°p@)\z@.h��¡~FBnKH@.G^�m@)BD\_hZ@)ST:=<�]_@)BDUQ:=<HSZ@.KH@)GF@)BxoáàFC�@)BQSZY[@)G;w
JX@�c_EFU){A¥n@)SuKHST@)UD@.Y �m@)B��©c_<HBD@.G	>pSTBDK	UDb']zbzBQ\z@)\zc_GH\z@.G�lkKdc_ª'�)EHGHj_:=<HUQJOKHSZ@VUQbz\z@)GHc_GHG?JX@^���£ceBDS§ceGH�@�
c_EHUQ\z@)BQ@):=<HGF@.J�>pSTBDK�{�vOST@)UQ@�STUQJ0@)STG ��c_ªÏKH@)B�¬¢Edc_hZS�J=jeJ�]zbzG�v¢ceJD@)GHUDceJX�.@)U�EFGHK�MaEHUQ>A@)B�JXEHGF\H{
MOGFUD:=<HhTSZ@)ª_@)GHKÏ>pSZBQKÑKF@)B�B�wr|kc_I?JXbzBc«¡Gdc_:=< �Ì@.GHKHBQf;¯'c_hZU'|dEHGFIsJDSZbzG�@.SZGH@.U[��c_BDc_Y�@2JX@.BDU'\zBXceCH<HSZUQ:=<
c_EF�¡\_@.JXBDc_\z@.G�{$va@)B���@.BQJ�KF@)B^�£c_BQS§c_GH��>pSZBDK �.E,KH@)Y �	SZGHSTYLEHY KH@)U�B�w�|kc_I?JXb_BDU�c_KFKHSZ@.BQJ�{�oqU
>pSZBQK @.SZGH@�¦V@.BXc_KH@�SZG KHSZ@.UD@)B â Äz<H@�KHEHBQ:=< KHSZ@�¦VBDc_CH<HSTI�\z@)hT@)\_J){�vabzBQJ)l�>nb«UQSZ@�KHSZ@�|kEFGHI?JXSZb_G
KH@.U�B�w�|kc_I?JXb_BDUNUD:=<FGH@)STKH@.J)l7>A@)BQKH@)G�KHSZ@L��@)B�JX@'KH@)B
àswrMa:=<HUD@�c_hTUN|d@)<HhT@)BD\_BD@)GF�)@)G�KH@.U`�Ìc_BXc_Y[@.JD@)BQU
KH@�×dGHSZ@.BQJz«©MaPHP�{=ÅW{ûÀ6¯5{^vOST@��£c_BDSZc_GH�'@)BQBD@):=<FGH@.J`UDSZ:=<��¡~HBVKH@)G«�Ì@)GFKHBQf?wrB�w�|kc_I?JXb_B�GHc_:=<��¡bzhT\z@)GFKH@)Y
|dbzBDY�c_hTSZUDY`EHU��­¬z¬=�
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¿AÀ £ ¡ÂÁ�ÃÅÄ.Æ�Ç�Æ�Ä+È%Ä]ÉÌ´Ê£³�]�s�³��¡#¢
ÝÐÞVÞ ´H£ �]���³��¡#¢
ÝÌË Í ¿^\#_¨ ¾º¿
vOEHBQ:=< KFSZ@^oqSTGWP�@)�.SZ@.<WEFGH\�KH@)U���@)BQJD@)UL]_bzG ¿^ka_�\z@)<H@.G 9;:=<?>pSZGH\zEFGH\z@)GÑKH@.B�M�JXbzY[@^SZG�Kdc_U'oáàsw
C�@)BDSTY�@.G?JN@)STG�{Lv¢c�KHST@)UQ@)BV��ceBXc_Y[@.JD@)BxäQ@)KFb;:=<�c_EH:=<�Y[STJ¢KF@)BV¥nBQ@)STJD@LKH@.U��rG?JD@)GHUQSTJ=j�JXUDY�c�à;SZY`EHY�U
KH@.B^\z@)Y[@)UQUD@.GH@)G g EHBQ]_@)G,I_b_BDBD@.hZST@)BQJ)ln>pSZBQK��)EF\zhZ@.SZ:=<,c_EH:=< KFSZ@�@�à;CR@.BDSZY[@)G?JD@)hZhT@�vOceJX@.G+ªsEdc_hZS�J=jeJ
Y[STJXP�@)BQ~H:=IsUDST:=<sJDSZ\_J){ ¨ ¾º¿ SZU�Jp<HSZ@.BDP�@)S�KHST@�9;EHY[Y�@¢~FPR@.BxKFSZ@Vtuj_GH\z@VKH@.Bp��«�o�¯rw g EFBQ]z@.G�STG0@Ã�L{

rp (min)

rp (min) + var

r-Faktor

Parameter
Fehler-

bereich

MOPFPHSZhTKHEHGH\LÅ;{ûÀ;®­Á�¼�í�¿	¼�·O¾�Ó�µ¡òOí�
�»�Ò�´�¹�º�¹�¾�òOím¶�¼�·Sç~¾�·¡¸	¾�¹�Ò�êë¼�»�í�Ã�¶�¼�è�Ã�¹C�;¼�¹�¶�· � � æ ¼�·o·só Á�¾�Â4»¡Ã�·~¸Àµs»o¾�¿	µSÁ�´�¹�Â4»¡¸�Ã4¹
¶�¼?µ:Î �-¾�·O¾�êë¼�»�¼�·Oµ�ÎD¾�´�½¤º�¼�»�·O¾�º4¼�¹]Ï8½¤ñ�·�¶�¼�¹V¶�¼�¹
¶�¼�·�Á�¼�í�¿�¼�·7¾�Ó�º4¼�µ¡òOí�
J»¡Ò!»oÑ2¼�·¡¶�¼�¹
µsÃ4¿�¿«�
MOhThZ\z@.Y�@.SZG	h§j_ªeJOUQSZ:=<�UXce\z@)G�lÖKdc_ª^KHST@'¦N@)Gdc_EFSZ\zIe@)STJaKH@.BV9WJXBQEHI?JXEHBQEHG?JX@.BDUDEF:=<WEFGH\�UQbº>Abz<HhÌ]zbzG�KH@.B
@�à;C�@)BQSZY[@)G?JX@.hZhZ@.Gw¬¢Edc_hZS�J=jeJOKH@)B���@.UDUQEHGH\�cehZUNc_EF:=<�]_bzG�KF@)B�¦V@.Gdc_EHST\zI_@.STJNKF@)B�9;SZY`EHhZST@)BDEFGH\^KH@.B
9WJDBD@)EFEHGH\ STG0KH@)Bx¥n@.BD@):=<FGWEFGH\^KH@.BpJD<H@)b_BD@.JDSZUQ:=<H@)G g EFBQ]z@.G�c_PH<Hj_GH\_J){At�@2JX�.JD@)BQ@�>pSTBDK0<dc_EHC;JXUXje:=<;w
hZST:=< ]zb_G	KF@)B3MOGF��c_<HhÖKH@)Bx9WJDBD@.EHCH<dc_UQ@)GUNut�v%x�P�@)UQJDSZY[Y`J�{}|�~HB�KHST@t¬¢Edc_hTSTJ=j�JnKH@.B3@�à;C�@)BDSTY�@.G?JX@)hThZ@.G
��@.UDUDEFGH\ÏSZUQJ Kdc_U09WSZ\zGdceh�w!°xc_EHUQ:=<?]z@)BQ<dj_h�JXGHSTU UDbÜ>pST@�KHST@�]z@.BQ�¡~H\zPHc_BD@�vOceJX@.GHY�@.GH\z@�Y�c_ªz\_@)P�@)GHK�{
vOST@)UD@�h§jeª_JxUDSZ:=<�KHEHBQ:=<�@)STGH@L�	@)UDUQEHGH\^P�@)S�]_@)BDUQ:=<HSZ@.KH@)GF@)G�oqSZGF�©c_hThZU�>pSZGHIe@)hZG0@.BD<HÄz<F@)G�{3MahZhZ@.BDKHSTGH\zU
UDSTGHKÏKHSZ@ B�w�|kc_I?JDbzBD@.G«�¡~HB�GHSZ:=<?JDUD@)GFIWBQ@):=<?JX@.G oqSZGF�©cehZh£b_� J�UD:=<FhZ@):=<?JD@)B�c_hZULKFSZ@ �¡~HB�GFbzBDY�c_hZ@.G�oqSZG;w
�©c_hTh¯{ÌomSTGH@)BAKH@)B3¦VBQ~HGHKH@a<HSZ@.BQ�¡~HBAhZSZ@.\_J£Kdc_BQSZG�lWKdc_ªLKFSZ@ ¤ j_<H@.BDEHGH\`KH@)U
�û��E.X[G;w¯JXSTGo�F�7b_JX@.G?JXS§cehZUA�¡~FB
GHST:=<sJ�wrGHb_BDY�c_hZ@NoqSTGF�©c_hZhTUQ>pSTGHI_@.hÖUD:=<FhZ@):=<?JD@)BxSZUQJ){
MOhTUm|kc_I?JXbzBQ@)G�lsKHST@xKHc_UA9;SZ\zGHc_h�w�°ac_EFUD:=<;w¯�m@)BD<Hj_hTJDGHSZUÌPR@.@)SZG;idEHUDUQ@)G�lWUDSTGHK�c_G cehZhZ@.BD@.BDUQJD@)B£9WJD@)hThZ@�²¢BDK;w
GsEHGH\zUQ\zBXceK�KH@.B¢9WJDBDEHI?JDEHBOEHGFK�KHST@�°p@)STGH<H@.STJxKH@)BO9WJDBDEHI?JXEFBU«¡MOP?>n@.UD@.GH<H@)S�J¢]zb_G g bzG?J=c_Y[SZGHceJXSTbzG~¯
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c_P�@)B c_EH:=<�KHST@u¬¢Edc_hTSTJXjeJ'KH@)U^t7omomvxw�9;:=<HSZBQY�U.lpKHSZ@�oqY�C;×HGHKHhZST:=<HI_@.STJ KH@)B[�¢SZKF@)bzI�c_Y[@)BDc�UDbÜ>pST@
KHST@c¬¢Edc_hZS�J=jeJ`KH@)B[9WCdc_GHGsEHGH\_UD@)STGHUQJD@)hThZEHGH\�KF@)B�¦VS�JDJD@)B`�.EÏGH@)GHGF@)G�{«��@)S�JX@)BQ<HSZG�STUQJ�@.SZGH@ \z@)GdceEH@
g @)GHG?JDGHSZUpKH@.UOoqSZG;�©c_hZhTUQ>pSZGFI_@)hTUnKH@.BxomhT@)I?JXBQbzGH@.G	>pST:=<sJDSZ\H{
�ÖEHUDc_Y�Y[@)G;�©c_UDUQ@)GHK�hZj_ª_J�UQSZ:=<�UDc_\z@)GÖlHKdc_ª�Y[STJQJX@)hTUAKF@)Up�Ì@.GHKHB�f^B�wr|kc_I?JXbzBQUnKHSTBD@)I?J3KF@)B3UQJXceJXSTUQJDSZUD:=<F@
|d@)<HhT@)BLSTGÏKH@)B[9WJDBDEHI?JDEHB[c_PH\z@.UD:=<djeJD�.J'>A@)BDKF@)GÑIeceGHG�{�vOST@)UQ@)B'hZST@)\_J`PR@.S3tuo£omvxw���@)UQUDEHGF\z@)G �¡~FB
��@)BQJD@3h§ceJD@)BDc_hF�.EHB�²¢PR@.BQikj_:=<F@xP�@)SF:�cF{qÁ;{ûÁ?ÂÜw�ÁF{�¬ë© EHGHK[PR@2JXBDj_\_J}�¡~HB£¦NSTJQJX@.BXc_PHU�J=j_GFKH@�GHbzBQY cehF�)EFB
²¢PR@.BQikje:=<H@nJrfWCHSZUQ:=<H@)B�>n@.SZUQ@aÁ;{ûÁF¬ÜÂaPHSZU�ÁF{öÁz�m©�{zv¢c_P�@)S;GHSZY[Y`J7KHST@3¦N@)Gdc_EFSZ\zIe@)STJÌY[STJÌ�)EHGH@.<HY[@)GHKH@.B
9;:=<HST:=<?JDJXST@.�¡@£c_P�{Ìtuomo£vÑSZU�J�UDbzY[STJ�c_EF�;h§ceJD@)BXcehZ@qvOSTUQJXc_GH�)@.G�>A@)GFSZ\z@.B7@.Y�C�×dGHKHhTSZ:=<�c_hZU�c_EF�F]_@)B�JXSZI�c_hT@_{
��@)STJD@)BQ<HSZGÏP�@)UQJD@)<?J�@)SZGF@	CFBDSZGF�)SZCFSZ@)hThZ@ omSTGHUD:=<FBXj_GHIsEHGF\«KH@)B�¦N~HhTJDSZ\zIe@)S�J�KH@)B�9WJDBDEHI?JDEHBDSTGF�¡bzBDY�ceJDS�w
bzG�®mMaEF�¡\zBDEFGHK�KH@.B3�¡~HBpKHSZ@�¥n@.EH\zEHGH\�@)B��¡bzBDKH@.BDhTSZ:=<H@.G0>A@)S�JXBQ@)SZ:=<F@)GHKH@.Gv²¢BDKHGsEHGF\ h§jeª_Jptuomo£v�GsEHB
9;:=<HhT~HUDUQ@'c_EF�mKH@.G�\z@)b_BDKHGH@2JX@.G�yÌ@.SZh7@)SZGF@)B g BQSZUQJXc_hZhTbzP�@)BQidj_:=<H@V�)E�lÖMOKHUQbzBDCFJDSZbzG�c_G�9WJDEF�¡@)GHI�c_G?JD@)G
bWKH@)B3EHGF\z@)bzBQKHGH@2JX@�¥n@)BQ@)SZ:=<F@�KH@.B�²¢PR@.BQikj_:=<F@�>A@)BQKH@)G�GHSZ:=<?Jx@)B��©c_ª_J�{

%'&�Ï Ðb��1"�WÑUÒ�Ó�Ô�1p-��ÕÓ�ÔOÖ +)-�8�60-08�1p- ×�1"�ÙØÚ×��ÕÛÜ���UÝN4WÝN4ÕÛ�� 1

vOST@p�ÌbzUQSTJXSTbzG'KH@)Bm�rG?JX@.GHUDS�J=jeJDUDY�c�à;SZY�cOSZG'KH@.G tuomomvxw g EHB�]z@.G >pSZBQK[KFEHBD:=<[KHSZ@x9sJXBD@.E?>n@.\z@¢c_GHc_hZbz\
KH@.BqKFfWGdc_Y[SZUD:=<F@)G[¥n@)EF\zEHGH\zU�JX<H@.bzBDST@3PR@.UQJDSZY[Y`J�{7MOhThZ@)BQKHSZGF\zUÌ>A@)BQKH@)G[KHSZ@nKHSZ@ â Äz<H@.G[EFGHK[¥nBD@.STJX@.G
KHST@)UD@.BÌ�rG?JD@)GHUQSTJ=j�JXUDY�c�à;SZY�c��)EFUXjeJD�)hZST:=<`KHEFBD:=<`KF@)G�²¢BQKHGsEHGH\zUQ\zBXc_K�KH@)U�¦NSTJDJD@)BQU7P�@)@.SZGFiHEHª_J�{7�rG`KFSZ@2w
UD@.G�\z@)<F@)G^STG \zhT@)SZ:=<F@)Y ��c_ªz@OvO@.�¡@.I?JX@¢EHGFK0¦VS�JDJD@)BDUQ:=<?>pSZGH\zEFGH\z@)G @)SZGÖ{mtu@2JX�2JX@)BQ@a>A@)BQKH@)G0SZG�I_bzGWw
]z@.G?JXSZb_GH@)hThZ@)G,tuomomvxw!°p@):=<FGWEFGH\z@)G�KHEHBQ:=<�@.SZGH@��£ceBDS§c�JXSZb_G KH@.B�²NP�@)B�ikj_:=<H@.G;w�va@)P?fz@2JX@)Y[C�@)BXc�JXEHB
UDbÜ>pST@�KFEHBD:=<�@)SZGF@¢�m@)BQ�¡@.SZGH@.BDEHGF\�KH@.UpSZY�c_\zSZGHj_BD@.G^MOG?JX@.SZhTU3KH@)Ut���rGHGH@)BQ@)G��Ìb_JD@)G?JXSZc_hZU4�dUDSZY`EHhZST@)BQJ){
vOST@^vO@.Psf_@2wÃyÌ@.Y�C�@)BDceJXEHB�\_SZPFJïäQ@)KHbW:=<«GsEHBLSTUDb_JDBDbzC�@ 9;:=<?>pSZGH\zEFGH\z@)G«>pST@)KH@.B){�v¢c_KHEHBQ:=<ÏI_ÄzGHGF@)G
KHST@£:=<Hc_BXc_I?JD@)BDSTUQJDSZUD:=<F@)G'9;:=<?>pSTGH\zEHGH\_UDY[b;KH@.G�]_bzG�c_EF�FKH@)Bá²¢PR@.BQikje:=<H@nceKHUDbzBQPHSZ@.BQJD@)G`M�JDbzY[@)G�EHGHK
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