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{�_�hlD�H�Ó¾MOÐlÐvèLIABªÓcI�déHJk�_�_gFAH^_Çk�BEIL_GhlILZABEZAD�PAH¡_�H/kOBJIL_gHJhlIAD±a9BE]GM¥hqIAd»BE]GabH¡_ghlBJIä_gFAHJI-kOH^_gMOwEBJ]GhikOHJÐvPoH^_gH
dÂBJ]SHEDGD`M�DGD`hlIow9_gFoMÈN�MX]`dÂBJ]GabHJIAkOMÇBEdvH�D`s�Dj_gMXa4>¾Í²MO_ShqIÚabH^ILsRD`hq_GZ�H^_GhlBJI�DOz�MOêÄN�MO]Ghla9MOIL_gMO]gDcF�HXpVMÇ_gB�y�M%kOBJIo�
_gMOIL_ÇÓchq_GF2kOH^_gMOwEBJ]GhikOHJÐ²PAH¡_�HRPoZoMb_GBÚHJI[hlIAHEPoMXÕLZAH^_gM9BE]ÇMOê�N�MXIADGhrpVMba9MXHED`ZA]`MXa9MXIV_%Djs�D`_GMXaëdÂBJ]ÈBJyo_�H^hlIohlIAw
kOBJIL_GhlIÄZoBEZADnPoH^_�H�>nQUH^_GMXwEBJ]GhlkXHJÐÀPAH^_gHbN�BVDGD`M�DCD`MOpVMO]gH^Ð(HJP�pJH^IL_gHJwEMXDO>¢TÆhq]gDj_�zA_gFoMOs4H^]GMÈMXHEDjs/_GB�a9MXHED`ZA]`MÈHJIAP
]GMXkOBJ]gP½>[eÄMXkOBJI�P½zvhq_¥kXH^I8y�M�MXHED`hlÐrs�kOBJILpEMX]`_GM�P�hlIV_gBäa9BEIoMO_�H^]`s-ZAIAhr_�D?H^I�P�_GFAMO]GMXd»BE]`M�hiDÈZ�D`MXd»ZAÐUdÂBJ]?abH^Io�
HJwJMX]`hiHJÐÀP�M�kOhlD`hlBEI/abHJèÄhqIAwbHJIAP/dÂBE]CkOBEa9a%ZAIohikOH^_ghqBEIADcHJa9BJIAw9IABJIo��Dj_gH^_ghlDj_ghik�hiH^I�DO>²ìUZo_C_GFAM�s4H^ÐiD`B9hlIV_g]GBÄPoZAkOM
IAM�Óík�FAHJÐlÐqMXIowEM�DSHJI�PîkOBJa9NAÐlhlkXH¡_ghlBJI�DSd»BE]�PAH¡_�H�HJI�H^Ðqs�DGhlDS_GF�H¡_�HJ]`M¥IABJ_�NA]`M�D`MXIV_�hlI�kOBJIL_GhlIÄZoBEZAD�PoH^_�H�>%Ò¢FoM
HEkOkOZoa?ZoÐiH¡_ghlBJIîH^I�HJÐrsoD`hiDnhlIL_G]GBÄPoZ�k�M�PäyVsîÒ¶HJwJZ�k�FohÆdÂBJ]�kXH¡_gMOwEBE]`hikOHJÐÆPAH¡_�H�Ó¾HED�ÕLZohq_GM?N�BENoZAÐiH^]�hqIîhlIAPoZAD`_G]GhqM�D
dÂBJ]ÈD`BEa9MO_Ghla9M9ZAIV_ghlÐfhr_ÇÓ¢HJDÇNA]GB�pVMXP�_gBRy�MbdÂHJZoÐq_tsîyLs-ïnHJhl]�ð`~X�E}JñVò�H^I�P[óSHJabHJPAHRH^I�P�Y�Z�ð`~��J�E�Eò¬>�Ò¢FoM
wEMOIAMO]gHJÐqhlôOM�P�ÐqhlIoM�HJ]�a9B�PoMOÐlhqIAw/hiD±_gFAM¥a9BVDj_ÈHEkXk�MXN�_gM�P�HJIAP�ÓUMXÐqÐf]GMXkOMOhqpVMXP-H^NANA]`BVHJk�F-dÂBJ]ÈkOH^_GMXwEBJ]GhlkXHJÐfPoH^_gH
HJIAHJÐrsoD`hiDO>�eÄMOMEzod»BE]cMOê�HJa9NAÐqMEzAuäk�QUZoÐlÐiH^wEF4H^I�P4ïnMOÐiPoMO]Èðj~��E}J�VòUHJI�P�Y[ZÚH^I�P/óSHJabHJPAHRð¦�^�E�E�Eò¬>

Q¾H¡_gMXwJBE]`hikXH^Ð�PAH^_gH%N�BEDGDGMXD¾D`MX]`hlBEZADUNA]`BEyoÐlMXabDUhqI�_gMO]GabDUBJdÀMXW�M�k�_¾MXD`_GhlabH^_GhlBJI�HJIAP�DjsoDj_gMOaõBEN�_ghqabhqô�H¡_ghlBJI
kOBJa9N�HJ]`M�P%_GB�Z�D`hlIow�k�BEIL_GhlILZABEZADvPAH¡_�Ho>ÆÒÀB�MOêÄMXa9NAÐqhldisÇ_gFohiDÆN�BJhlIV_�zVk�BEIADGhlPoMO]fHÇ�^ö�÷½øùGù`ù MOê�N�MX]`hla9MXIV_vBEI¥MXÐlMXk�_G]GBJ�
NAÐlH^_GhlIAw/NA]`B�kOMXDGD�ÓChr_gF�Ø4kOBJIL_G]GBEÐfdÂHEk�_GBE]GDXÏ�_GMXa9N�MO]gH^_GZA]`MäðÂú ø ò¬z¶N�ó�ðéú�ûXò�z(H^I�P[k�ZA]G]`MXIV_�ðÂú ö ò¬>�Ò¢FoMbNAÐlH^_GM�P
_gFohikgèÄIAMXDGD±hlI�D`hlPoMbü�FABEÐqM�D�HJ]GM¥a9M�HED`Zo]GM�PîHJIAP�wJhqpVMOI�hqI[Ò¶HJyAÐqM4~J>¥\±H^_gH/HJIAHJÐqs�D`hiD±wEhrpVMXDS_gFAM¥ý�_G_GM�Pîa9B�P�MXÐ
dÂBJ]b_gFoMR_gFAhlk�èLIAM�DGDÿþ��� Ù�~��¯}�� ���¯�¡ú ø	� |
�¯Ø¡ú�û��<}��¯Ù¡ú ö z¢ÓcFAhlk�F kXH^I�y�MÚZADGMXP*dÂBJ]�BENo_Ghla9hlôXH^_GhlBEI½>�ïCBªÓ
D`ZANoN�BVD`MS_gFoM�MOê�N�MX]`hla9MXIV_gMX]UhlI�Dj_GM�HEP�Z�D`MXP/H?wJBJ�¦IoBEwJB¥a9M�HJD`ZA]GMOa9MXIL_¢D`s�Dj_gMXa+P�M�D`hlwJIAMXP�d»BE]¢H¥DGN�M�k�hlý�kOH^_GhlBEI
ÙEü�
3�Jü4abhlkO]`BEI�DO>äY[M/D`MOM�_GF�H¡_9H^ÐlÐ�_gFoM�FABEÐqM�D?k�BEIodÂBE]`abDÈ_gBÚ_gFoM�DGN�M�k�hlý�kOH^_GhlBEI½zÆ_gFLZ�D%]`M�D`ZAÐr_ghlIowähqI8ôOMX]`B
PoMOdÂMXk�_ghrpVMXD9d»BE]9_GFAMR|-]GZAIADO>.ì¾HED`MXP BJI*_GFAhlDbkXH¡_gMXwJBE]`hikXH^ÐCPoH^_�H�zUÓ¾MRkXHJIoIAB^_�M�Dj_ghqabH^_gM�_gFoMRMXW�M�k�_bBEdn_gFoM
_gFo]GMOM4déHJk�_GBE]gD¥H^I�P2_gFAMO]GMOdÂBE]`M�_gFoM4BEZ�_�k�BEa9M/BEdC_GFAhiD?MOêÄN�MX]`hla9MXIV_9hiD?hlI�k�BEIAkOÐlZAD`hqpVMJ>8ïnMXMXPoÐqM�DGD?_GB-DgHXsVz�IoB
D`BENoFAhiDj_GhikXH¡_gMXP�Dj_�H¡_ghlD`_GhikOHJÐ�HJIAHJÐqs�D`hiDUkOHJI�]GM�DGk�ZAMC_gFohiD²MOê�N�MX]`hla9MXIV_�>vÒ¾FAhiDUD`hq_GZ�H¡_ghlBJI�hlDUH%kOBJI�D`M�ÕVZAMOI�kOMnBJd½ÐlB�Ó
déH^hlÐqZA]GMbNA]`BEyAHJyAhqÐlhr_ts��¡PoMOdÂM�k¬_Ç]gH^_GMbÓcFAhlk�F�NA]`BªpÄhiPoMXDÇÐlhr_G_gÐqMbhlIodÂBJ]GabH^_GhlBEI-hlI[_gFoM�PoH^_gHo>RÒ¢FohiDÈhlDÈHJI�hqIAFAMO]GMOIL_
NA]`BEyoÐlMXa HJDGDGBÄkOhlH^_gMXP�ÓChr_gF�kOH^_gMOwEBJ]GhikOHJÐ�PoH^_gHo> Y[M�NA]GBJN�BEDGM�hqI _gFohiD�N�H^N�MO]4HJI.MXIowEhqIAMXMO]GhqIAwJ�¦Dj_�H^_GhiDj_ghlkXH^Ð
HJNoNA]`BVHEkgF/_GBbB�pVMO]gkOBJa9M�hq_�>

Ò¢FoM¢y�HED`hlkUhiP�M�HShlD(_GB�D`MXÐqM�k¬_fH±dÂHEk¬_gBE]¶ÓChq_GF¥èLIAB�ÓCI?MXW�MXk�_vBJI?_gFoM¾déH^hlÐlZo]GMXDÆyAHED`M�P%BJI¥NoFLs�DGhlkXH^Ð�èÄIoBªÓCÐqM�P�wEM
BEd¶_GFAM�No]GBÄPoZ�k¬_��ªNA]GBÄkOMXDgDO>²Ò¢FohiDcdÂHEk¬_gBE]ckXH^I4_GFAMOIRy�M�Z�D`M�P�_gBbH^abNoÐlhqd»s�ðéBJ]cMOêok�hq_GM¡ò²_gFoM�déHJhqÐlZo]GM�No]GBJy�HJyohlÐqhq_ts
D`B4HEDS_gB����������������� "!
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T�BJ]ÇMOê�HJa9NAÐqMEzÀhlI�_gFoM9MXÐlMXk�_G]GBJ�ÜNAÐlH^_ghqIAw/No]GB�k�M�DGD�_GFAMbNoÐiH^_GhlIow/_ghqa9M�kOHJI-y�M9Z�D`M�P[HJD�_gFoM�HJa9NoÐlhlýAkXH¡_ghlBJI
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déHJk�_GBE]X> T�]`BEa T�HJ]GHEPAHXs/G D�ÐlH�Ó Ó¾MäèÄIAB�Ó _gF�H¡_�_gFAMäNoÐiH^_GhlIow�_gFohikgèÄIAMXDGD�hlD�NA]`BEN�BE]`_GhlBJI�HJÐC_gB�_gFoMäNAÐiH¡_ghqIAw
_ghqa9ME>ÆÒ¢FLZ�D�PoMXkO]`M�HED`hqIAw�_ghqabMcd»]GBEaíhq_gD�k�ZA]`]GMXIV_²pJH^ÐlZoMcÓChqÐlÐANA]`B�PoZAkOMnPoMOdÂM�k¬_ghrpVMcFoBEÐqM�D²PoZAMc_gB�ZAI�P�MX]j�¦NAÐlH^_GhlIAw
ðÂ_GFAhlk�èÄIoM�DGDIH:üJ�2abhlkO]`BEI�D�ò�HJIAP.hlIAkO]`M�HED`hqIAw8_ghqa9MîÓchlÐlÐ�No]GBÄPoZ�k�M[P�MXdÂMXk�_GhqpVMîFABJÐlMXD4PoZoM�_GB BªpEMX]j�¦NAÐlH^_GhlIAw
ðÂ_GFAhlk�èÄIoM�DGDKJ ~��J�8a9hik�]GBJI�D�ò¬>íY.hr_gF _GFAhiD/H^a9NAÐlhqý�kOH^_ghqBEI BJdÇ_gFoM-PoMXd»M�k¬_ghqpEMî]gH¡_gMJzS_GFAM�M�ê�N�MO]GhqabMOIL_�ÓChqÐlÐ
NA]`B�P�Z�kOM/PoMOdÂMXk�_ghrpVM�FABEÐqM�D?HJIAP�_gFoM/M�ê�N�MO]GhqabMOIL_GMX]?kXH^I8FABJN�M�_gB�P�]gH�Ó+D`BEa9M/k�BEI�k�ÐlZADGhqBEIAD%]`MXwEHJ]gP�hlIowä_gFoM
MXW�M�k¬_�D9BJd±dÂHEk¬_gBE]GD9BEdShqIL_gMO]GMXD`_X> Ò¾FAhlDba9MO_GFABÄP*P�hlW�MX]gD¥dÂ]GBJa _gFoM/_g]gHJPohr_ghlBJI�H^ÐCHJNoNA]`BVHEkgF*y�MXkXH^Z�D`M4BEdn_gFoM
hlIV_g]`B�PoZAk�_GhlBEI8BEdC_GFAM4H^abNoÐlhqý�kXH¡_ghqBEI8dÂHEk�_GBE]O>8{�_9hlD9H�dÂHEk¬_gBE]?BEdnIoB-hqIL_gMO]GMXD`_?_gBî_GFAM/MOê�N�MX]`hla9MXIV_gMX]¥HED?hq_gD
MXW�M�k¬_�hlDSHJÐl]`M�HJP�sRèÄIoBªÓCI½>�Ò¢FoMX]`MXdÂBJ]GM%hlIÚ_G]gHEP�hq_GhlBEIAHJÐ(H^NANA]`BVHJk�FÚ_gFohiDndéHJk�_gBJ]nÓChlÐqÐ(IoBJ_±y�M?Dj_gZAPohlMXPäH^I�PR_gFoM
MOêÄN�MO]Ghla9MOIL_²ÓchlÐlÐ�y�MCN�MO]Gd»BE]Ga9MXPbyVs9èEMXMONAhqIAwÇhr_¾H¡_Uhq_�D²kOZo]G]`MXIL_�p^HJÐqZAME>({tI�T x uÚMnD`Z�kgF�HÇdÂHEk�_GBE]²hiD²hlPoMXIV_ghqýAM�P
HJIAP�pJHJ]`hlMXP�hlI/_gFoM�MOêÄN�MO]Ghla9MOIL_CD`BbHJD¢_GB9abH^êÄhla9hlôOM±_GFAM�hlIodÂBJ]GabH^_GhlBEI½>

T�H^hlÐqZA]GMÈHJa9NoÐlhlýAkXH¡_ghlBJIÚkXH^Iäy�M%HEk�FohlM�pVM�P4hlIäD`MOpVMO]gH^ÐÀÓ¾H�soDO>n\SMXN�MXIAPohlIow�BEIR_GFAMÈ_�s�N�MÈBEdfHJa9NoÐlhlýAkXH¡_ghlBJI
déHJk�_GBE]XzoÓ¾MÈkOÐiHJDGDGhqd»s�T x uÚMÇhlIV_gB9_GFA]`MXMEÏ±ðÂhÂò¢k�BEIV_g]GBJÐÀdéHJk�_GBE]Ca9MO_GFABÄP½z¶ðéhqhÂò¢k�BEa9NAÐqMOê�hr_ts�déHEk¬_gBJ]Ca9MO_gFoB�P�z�HJIAP
ðéhqhlh»ò¾IABJhiD`MÈdÂHEk¬_gBE]na9M�_gFABÄP2ðéD`MXM%T(hlwEZo]GM�~ªò�> x DC_GFAMÈI�H^a9M%DGZowEwJM�Dj_�DOz�hlIäH�kOBJIL_G]GBEÐÀdéHJk�_GBE]na9MO_GFAB�P/Ó¾MÈZAD`M
Hîk�BEIL_G]GBJÐ¾déHJk�_gBJ]?HEDÈ_gFAM�HJa9NAÐqhlý�kOH^_GhlBEI�dÂHEk¬_gBE]O>[Ò¾FAM�NoÐiH^_GhlIowîNo]GBÄkOM�DGD?PoMXDgk�]Ghqy�M�P2H^y�BªpEM�hiD%HJI8M�êoHJa9NoÐlM
y�MXkXH^Z�D`M�_gFAM�NoÐiH^_GhlIow¥_ghqa9M�hiDcHbkOBJIL_g]`BEÐ­déHJk�_GBE]CHJDChr_nkXHJI4y�MÈD`M�_SH¡_SHJIVs�pJHJÐqZAM�_gFoM�a�H^IÄZodéHEk¬_gZo]GMX]¾ÓChlDGFoM�DO>
x 24&���-/.��>���" *LM%��728 9&5'±hlD²H�déHJk�_gBJ]v_gF�H¡_�PoMO_GMX]`abhqIAMXDfFoBªÓ k�BEa9NAÐqMOê?H�No]GBÄPoZ�k¬_²hiDv_GBÇabHJIÄZodéHJk�_gZo]GMJ>ÆÌvêÄ_g]`MXa9M
D`MO_`_ghlIowVD9kXH^I�ÐqM�HJPÿ_GB[FAhqwEF*]`MONjM�k�_GhlBJI�D4�¡]`MOÓ¾BJ]GèÄDXz�abHJèÄhqIAw-_GFAMRNo]GBÄPoZ�k¬_�Poh�PbkOZAÐr_9_GB[abHJIÄZodéHJk�_gZo]GMJ> T�BJ]
MOê�HJa9NAÐqMEzAFABJÐlMÈP�hiH^abM�_gMO]ChqIÚH9No]GhlIV_gMXPRkOhq]gkOZohq_Cy�BEHJ]GP�ð¸ÔUQ¾ìcò¾hiDcH�k�BEa9NAÐqMOê�hr_ts�déHEk¬_gBJ]X>¾ÔUQ¾ì¾D¢ÓChq_GFÚD`abHJÐlÐ
FABJÐlM�PohlHJa9MO_GMX]gD¾ÐqM�HJP�_GB¥FAhlwJF/]GMQN`M�k¬_ghqBEI�DUhlI4P�]GhqÐlÐlhqIAw¥HJD¾ÓUMXÐlÐ½HED¾hlI/FoBJ_CHJhq]¢ÐqMOpEMXÐlhqIAw¥PoZoM±_gB?yAÐlBÄk�èJM�P�FABJÐlMXDX>
Ò¢FoM/kOBJa9NAÐlM�ê�hr_ts[dÂHEk¬_gBE]?P�hlW�MO]gD%d»]GBJa#HîkOBJIL_G]GBEÐUdÂHEk�_GBE]?HED%hq_?hlD?D`N�M�k�hlýoM�P�yLs[_GFAM�kOZADj_gBEa9MO]¥H^I�P2FoMXIAkOM
IAB^_nhlI/_GFAMÈk�BEIL_G]GBJÐÀBJd(_gFoM�a�H^IÄZodéHEk¬_gZo]GMX]O>UïnBJhiD`M�déHEk¬_gBJ]gDCH^]GMÇdÂHEk�_GBE]GD¢_gFAH^_SH^]GMÇIoBJ_ChlI4_GFAMÈk�BEIV_g]GBJÐ­BEd¶_gFoM
abHJILZAdéHJk�_GZA]GMO](�ªZ�D`MX]ÆyAZ�_�D`BEa9M¢BEd�ÓCFohik�F9kXH^I9y�McDjsoDj_gMOa�H¡_ghlkXHJÐqÐqs�pJH^]GhqM�P¥hqI?_gFoMcMOêÄN�MO]Ghla9MOIL_�>(T�BJ]fM�êoHJa9NoÐlMEz

Ø



hlI?Po]GhqÐlÐqhlIAwSFoBEÐlMXD(_GFAM¾Ðqhld»M¾BEdA_GFAM¢P�]GhqÐlÐ�yohq_CðÂIAMOÓ2_gBSÓ¾BE]`I¥BJZo_¬òÀhiDÆH±IoBEhlDGMUdÂHEk�_GBE]vH^I�P?kXH^I¥y�M¾Z�D`M�PÈ_gB±HJa9NAÐqhld»s
_gFoMSdÂHJhlÐqZA]`M�DO>Æ{tI�_GFAMSIoMOêL_U_tÓUB?DGMXk�_GhlBEIADfÓ¾MSMOêÄNAÐlHJhlIb_gFoM±PohqW�MO]GMXIV_¾a9B�P�MXÐqhlIAw%H^I�PbBENo_Ghla9hlôXH^_GhlBEI�Dj_g]GH^_gMOwEhqM�D
_gFAH^_ÇkOHJI�y�M9HEP�BENo_GM�PädÂBJ]ÇkOBJIL_G]GBEÐÆdéHJk�_GBE]�HJIAP�kOBJabNoÐlM�ê�hq_�sÚdéHJk�_GBE]�a9MO_GFAB�PoDO>%Y[M?ÓchlÐlÐÆIAB^_ÇP�ÓUMXÐlÐvBJIî_gFoM
IABJhiD`M¢déHJk�_GBE]va9MO_GFAB�P¥HJDÆÓ¾McFAH�pEM¢IABJ_fMXIAkOBEZoIL_GMX]GMXP¥HJIVs?]GMXHJÐoMOê�N�MX]`hla9MXIV_�DOzJyAZ�_fÓ¾M¢èEMOMXN¥_GFAhlDfHEDvH�d»M�HED`hqyAÐlM
BEN�_ghqBEI4d»BE]¢déHJhqÐlZo]GM�HJa9NoÐlhlýAkXH¡_ghlBJI­>

T x uÚM�R R RTSUV V VTW
kOBEIV_g]`BEÐ½déHJk�_GBE]ca9M�_gFABÄP

kOBEa9NoÐlMOêÄhq_�s�dÂHEk�_GBE]¢abM�_gFoB�P

IABEhlD`M�déHEk¬_gBJ]ca9MO_GFAB�P

UV V VTW P�BEZoyAÐlM�ÐiH¡_gMXIV_¢pJH^]GhiH^yAÐqMD`hqIAwEÐqM�ÐiH¡_gMXIV_cp^HJ]GhlHJyoÐlM
ðékOBJI�Dj_�H^IL_AX ø8Y X û ÏUÎ¢Y3ò

T(hlwJZA]`M9~JÏUQUÐlHEDGD`hlý�kOH^_GhlBEI�BEd(T x uRM

Ò¢FoM�HJ]`_Ghik�ÐlMbhlDÇBJ]GwVH^IAhqôXM�P[HEDÇd»BEÐqÐlBªÓCDO>�{tI8eÄMXk�_ghqBEI8��a9B�P�MXÐlhqIAwÚH^I�P-BEN�_ghla9hqô�H^_GhlBJI-a9MO_GFAB�PoDÈH^]GM�P�MO�
pVMOÐlBJN�M�Pîd»BE]�k�BEIL_G]GBJÐvdéHEk¬_gBJ]�abM�_gFoB�P½>9QUBEIoIAMXk�_ghqBEIAD±BEd�_GFAhlD�HJNANo]GBEHEk�FîÓChr_gF�BEN�MX]GH^_ghqIAw�ÓchlI�P�BªÓ abM�_gFoB�P
ð¦Q�ÐiH^Z�D`hlIowAzÆ~��J�^|ÄòcHJ]`M?MXDj_�HJyoÐlhlDGFoM�P�> x NAHJN�MO]SdÂMXMXPoMO]±M�ê�N�MX]Ghqa9MXIL_Sd»]GBJa T�Z5N`hr�9ZSMO]GB�ê4hiDSZADGMXPR_gB�hqÐlÐqZ�Dj_g]GH^_gM
_gFoMbHJNANo]GBEHEk�F½>�{�I2eÄM�k¬_ghqBEI�Ø/H^I[MOêÄN�MX]`hla9MXIV_Çd»]GBEaëÔUQ¾ì a�H^IÄZodéHEk¬_gZo]GhlIow/hiD�ZAD`M�Pî_gB4MOêÄNAÐlHJhlIî_gFoM�k�BEa¥�
NAÐqMOêÄhq_ts�déHJk�_GBE]¢a9MO_GFAB�P�>fÌfêÄN�MO]Ghla9MOIL_�H^Ð­Dj_G]gH^_GMXwJhlM�D¾d»BE]¢dÂHJhlÐqZA]`M�HJa9NAÐqhlý�kOH^_GhlBEI�HJ]GM�P�hiDGkOZADGDGMXP�hlIÚeLM�k�_GhlBJI/|A>
{tIäeLM�k�_GhlBJIÚü%_GFAM�M8PbkOhqMXI�k¬s�BEdÆT x uRM�Óchq_gF�_g]GHEPohr_ghqBEI�H^Ð½MOêÄN�MX]`hla9MXIV_�D¾hiDckOBJabNAHJ]`M�P½>fT�Zo]`_GFAMX]cPohlDgk�Z�DGD`hlBJI�D
HJIAP4kOBEIAkOÐqZ�PohqIAw¥]`MXabHJ]`è�DcHJ]`M�wEhrpVMOI4hlIÚeÄMXk�_ghqBEIRñÄ>

[(Þ/ç4ãRà�á�âäã]\_^;`îç�á4ãRâbadc%á6eÿã4å
QUBJI�D`hiP�MX]�_GFAM¥N�HJN�MX]�dÂMXMXPoMO]�hlI-H4k�BENAhqMX]�abHEkgFAhqIAME>?{�_�F�HJD�_�Ó¾B/déHJhqÐlZo]GM¥a9B�P�M�DOz­abhlD`dÂMXMXP½ÏS_gFoM9dÂMOM�P�MX]

déH^hlÐlD¢_GB9dÂMXMXP4HbD`FoMXMO_Xz�H^I�P4a%ZAÐr_ghqdÂMXMXP½ÏÆ_gFAM�d»MXM�P�MX]¢dÂMXMXPADca9BJ]GM�_gFAHJI4BEIoMÈD`FoMXMO_CBJdÆNAHJN�MX]X>�ónMO]GM�_GFAMÇDj_�HJk�è
dÂBJ]gk�M4kXHJIÿy�M/Z�D`M�PÿHJDbH^I*H^abNoÐlhqý�kXH¡_ghqBEI8dÂHEk�_GBE]O>�eLhlI�k�M�_gFoMRPoMXD`hlwEIoMX]9kOHJI D`MO_¥_gFAM4Dj_gHEk�è�d»BE]GkOMRH¡_bHJIVs
PoMXD`hl]GMXP�pJH^ÐlZoMEz(hr_%hlDÈHÚk�BEIV_g]GBJÐ²déHJk�_GBE]X>�{�_�DÇMOW�MXk�_ÈBJI[_gFAM¥_tÓ¾BRdéH^hlÐqZA]GM9abBÄPoMXDÈHJ]GMbèÄIoBªÓcI­> x ÐlBªÓ!Dj_�HJk�è
dÂBJ]gk�M�ÐlMXHEPoD¾_gB9a9hiD`d»MXM�P�z�ÓcFAMO]GM�HJDcH9FohlwJFRDj_�HJk�è�dÂBJ]gk�M�ÐlMXHEPoD¢_GB9a%ZAÐr_ghqdÂMXMXP½>

ÑÀM�_Df y�Mî_gFoM-H^abNoÐlhqý�kXH¡_ghqBEI dÂHEk�_GBE]Ozhg ø _GFAM�NA]`BEyAHJyAhqÐlhr_ts�BJdÈdÂHJhlÐqZA]`M�PoZoMî_gB8déHJhqÐlZo]GMä_ts�N�M ~ ðéDGH�s
a9hiD`dÂMOM�P�ò¬z�HJIAPig�ûC_GFAM±No]GBJy�HJyohlÐqhq_tsbBJd¶dÂHJhlÐqZA]`M�P�ZAMS_gB?dÂHJhqÐlZA]`MS_tsÄN�MÇ��ð¸DGHXs�a%ZAÐq_Ghld»MXM�P�ò¬> x DGDGZoa9MMg ø _gB%y�M�H
Dj_g]`hik�_GÐqs�P�M�kO]`M�HJDGhqIAw¥d»ZAI�k¬_ghqBEI/hlI]f H^I�Pjg�ûSH9D`_G]Ghlk�_gÐrs�hqI�k�]GM�HJD`hlIAw¥d»ZAIAk�_ghqBEI/hqIDfí> x _ts�NohikOHJÐ½y�MOF�HXp�hlBJ]chlD

|



D`FAB�ÓCIähqIîT(hlwJZA]GM¥�Ä>SïnBJ_GMÈ_GF�H^_Shldhf PoBLM�DnIAB^_±FAH�pVM%H�k�BEIlkohik¬_ghlIow�MXW�M�k�_SBJI)g ø HJI�P�g�ûªz�_gFoMXIIf k�BEZoÐiP
y�M�HJP5NjZ�Dj_gMXP�_gB9H¥ÐqBªÓ.p^HJÐlZoM�BE]cH?FAhlwJF�pJH^ÐlZAM±_GB¥MXÐqhla9hlIAH^_gMSy�BJ_GF/déH^hlÐlZo]GMXDX>Æ{tI�_gFoM�kOBEIV_g]`BEÐ�déHEk¬_gBJ]¢abM�_gFoB�P
_gFoMX]`M±FAHED�_GB%y�M±H^_¾ÐlMXHEDj_U_�Ó¾B%déH^hlÐqZA]GMna9B�PoMXDO>fTABE]UMOê�HJa9NAÐqMEzLhlI�_gFoM±NAHJN�MX]UdÂMOM�PoMO]XzÄhld½BEIoÐqsba%ZAÐq_Ghld»MXM�P9ÓUMX]`M
NA]`M�D`MXIV_�z�_GFAMÇDj_gHEk�è�dÂBJ]gkOM�kOBJZAÐiP�y�M�]GM�P�Z�k�M�P�_gB¥ôXMX]`B¥_GB9MXÐqhla9hlIAH^_GM�a%ZAÐr_ghqdÂMXMXP½>

amplification factor
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TÆhqwEZA]`M%�LÏ²Ôf]GBEyAHJyohlÐlhr_ts�BEd(déH^hlÐqZA]GM�k�ZA]jpVM�DcH^wVHJhqI�Dj_CHJa9NoÐlhlýAkXH¡_ghlBJI/dÂHEk¬_gBE]

Y[M�ÓChqÐlÐ�IAB�Ó<P�M�DGkO]`hly�M�H^I4MOêÄN�MO]Ghla9MOIL_CkXH^]G]`hlM�P�BJZo_CH¡_nTAZ�N`hr�9ZnMX]GB�ê�yVs�Í%>�ïnBJ]GhqBbHJIAPÚÎ%> x èÄhq]gH�>²Ò¢FohiD
PAH¡_�H4Ó¾HEDÈHJÐlD`BäH^I�HJÐrs�ôOM�P-yLs�uRhqsVHJè^HXÓ¢H�ð`~X�E�EØEò¬>4Ò¢FAMO]GMbÓUMX]GM�}Rk�BEIV_g]GBJÐ�dÂHEk¬_gBE]GDÈHJIAP[BEIAMbIABJhiD`MbdéHEk¬_gBJ]X>
Ò¢FoMXhq]�ÐlMOpEMXÐlD�H^]GMnDGFoBªÓcI�hlI�Ò(HJyoÐlM3�L>fÒ¾FAMSk�BEIL_G]GBJÐ�HJ]`]gH�sÚðÂhÜ> ME>lzLHJ]`]gHXs9dÂBE]f_gFoMSk�BEIV_g]GBJÐ�dÂHEk¬_gBE]GD�òÆhiD²BJyo_�H^hlIoM�P
dÂ]`BEa'abBÄPohqd»s�hqIAw9_GFAM�mon?ðj~�} Y � ø�p ØrqOò¢hlIäÒ(H^yAÐqM¥üÄz�yLsRkOBÄPohlIow�ÐqMOpEMXÐ(Ø�HEDCÐlM�pVMXÐ�~ÇhlIäk�BEÐqZAa9IÚúTs�ð¸D`Bb_gFAH^_
_gFoM%úTsÈkXH^Iîy�M%Z�D`M�PRdÂBE]n_GFAMÈ_tÓUBJ�¦ÐqMOpEMXÐ¶déHJk�_GBE]6tGkOMOIL_gMO]S]`BEÐlÐvuLò�>±Ò¢FoM?PAH^_gH�BEIäa9hiD`dÂMOM�PÚHJIAPÚa?ZoÐq_GhldÂMOM�PRHJ]`M
wEhrpVMOI�hqI�Ò(HJyoÐlM�Ø�>vÒ¢FoM�PAH¡_�HÈwEhrpVMXD�_gFoM±ILZAa%y�MO]UBEd­a9hiD`dÂMOM�PAD�HJIAP�a%ZoÐq_ghqdÂMOM�PAD²BEZ�_¢BJd(üÈD`FoMXMO_gD¾H^_¢P�hlW�MO]GMOIL_
Dj_�HJk�è�dÂBJ]gkOM�ÐqMOpVMOÐiDO>�TABE]CM�êoH^abNoÐlMJzAhlI4]GZAI[~ÇH¡_C_gFoM�ýA]gDj_nIoBEhlDGM�ÐqMOpVMOÐÜz�_gFAMO]GMÇHJ]`M?ü?a9hiD`d»MXM�PoDcH¡_@f � �J�Äz�ü
a9hiD`dÂMOM�PoD±H¡_�f � |L��zv~%a9hiD`d»MXM�PÚH^_wf � |L���¯üÄz½HJI�PäDGB�BJI­>ÇÒ¾FAM¥Dj_gHEk�è4d»BE]gk�M%hiDnpJHJ]`hlMXPîD`MXÕLZAMOIL_GhiHJÐqÐqs/_GB
NA]`B�P�Z�kOM%H^y�BJZo_�üJ�rx+BJdvdéHJhqÐlZo]GM�DOzAÓCFohik�FÚhiDnH^y�BEZ�_��9BJ]�Ø9déH^hlÐqZA]GMXDO>CÒ¢FoM%BJy�N`MXk�_GhqpVM�BEdÆ_gFohiDCMOê�N�MX]`hla9MXIV_ShlD
_gB%ýAI�P�kOBEIV_g]`BEÐ�déHJk�_gBJ]¾DGM�_G_GhlIAwED²_gB?a9hlIohla9hlôOMny�B^_gF�a9hiD`d»MXM�PoDUH^I�P�a%ZAÐr_ghqdÂMXMXPADO>(Y[MnÓChqÐlÐ�kOBJabMSyAHEk�è¥_gBÈ_gFoM

ü



Ò(H^yAÐqM%�ÄÏ²T�HEk¬_gBE]GDcH^I�P/ÐlM�pVMXÐlD¾dÂBJ]c_GFAM�N�HJN�MX]¢dÂMXMXPoMO]cMOêÄN�MO]Ghla9MOIL_

Q�BEIV_g]GBJÐ­dÂHEk�_GBE]GD ïnB^_�H^_GhlBJI ÑÀM�pVMOÐiD
~ � Ø

TAMXMXP/y�MXÐq_cabH^_gMO]GhlHJÐ ú ø Ò²sÄN�M x Ò²sÄN�MÇì �
eLN�MXMXP ú û �^}E}?a9ay�¡D �ª|L�?a9a6�^D ~��V�%a9a6�^D

\S]GBJN4FAMXhqwEFV_ ú ö Ø%a9a �%a9a ~�a9a
QUMOIL_GMX]c]GBJÐlÐ úTs x y�D`MOIL_ Ôf]GMXDGMOIL_ �
ìUMXÐq_¢ÓchiPÄ_gF ú/z ~��%a9a �^�?a9a ØJ�?a9a

Ò¶]GH�s�wEZohiPAH^I�k�M�HJIAwJÐlM ú|{ � ~O| �^}
Ò¢hlN4HJIowEÐlM ú q � Ø�>¯ü Ù
ÒÀZA]`d ú|} ïCBEIAM ~�DGFoMXM�_ �?D`FoMXMO_gD

ïnBJhiD`M�dÂHEk�_GBE]
eL_gHEk�è�ÕLZAHJIL_Ghq_�s ~ óChlwEF Ñ­BªÓ �

HJIAHJÐrsoD`hiDvBEd�_GFAhiDvMOê�N�MX]`hla9MXIV_²hlI�eLM�k�_GhlBJI��L> |ÇHJdi_gMO]²PoM�pVMOÐlBENohlIow�_GFAMcIAMXkOMXDgDGH^]`s?a9BÄPoMXÐqhlIowÇHJIAP9BEN�_ghqabhqô�H¡_ghlBJI
a9MO_GFAB�PoDO>

Y[MCÓChlÐqÐ�ZAD`MSHÇÐlH^_gMOIL_²pJH^]GhiH^yAÐqMnHJNoNA]GBEHEkgFb_gBÈa9B�P�MXÐA_gFAMCdéH^hlÐqZA]GMCNA]`BEyAHJyAhqÐlhr_ghlMXD�g ø HJI�P�g�ûª>fÒ¾FAMndÂHJhlÐqZA]`M�D
kXH^IRy�M�_GFABEZowEFV_nBJdvHED¢MOêÄ_G]GMOabhr_ghqM�D¢BJdvkOMO]`_gHJhlI4d»ZAI�k¬_ghqBEI�H^Ð­k�FAHJ]gHJk�_GMX]GhlDj_ghikODO>fY[MÇBJy�D`MX]jpVMÈkOH^_GMXwEBJ]GhlkXHJÐ­PoH^_gH
BEI�dÂHJhqÐlZA]`M�D²y�M�kXH^Z�D`MCBEd�_gFoMnhqI�H^yAhlÐqhq_�s?_gBÈa9M�HJD`ZA]GMc_gFoM�D`MndÂZoI�k¬_ghlBJI�H^Ð�k�FAHJ]gHJk�_GMX]GhlDj_ghikODO>feÄBJa9MO_ghqa9M�Dfhq_�hiDUH^ÐiD`B
Poh�PbkOZAÐr_È_GBÚhiP�MXIL_Ghldis�_GFAM�]`hlwJFL_%dÂZoI�k¬_ghlBJI�H^ÐUkgF�HJ]GHEk¬_gMX]`hiDj_ghlkXDÇkOBJ]G]GMXD`N�BEIAPohqIAwR_gBR_GFAM�déHJhqÐlZo]GMbabBÄPoMXDÈZAIAPoMO]
Dj_gZAP�sV>fÒ¾FAhlD¢D`ZAwJwEMXD`_gD�_gFAH^_¾ÓUM�kOBJZAÐlP�_g]`M�H^_U_gFAMSdÂZAIAk�_GhlBEIAHJÐ�k�FAHJ]GHEk�_GMX]`hiDj_ghlkXDUHEDUÐiH¡_gMXIV_UpJHJ]`hiH^yAÐlMXD¾HJIAP�hqIAd»MX]
HJy�BEZ�_�_gFoMXhq]�NA]GBJN�MO]`_ghqM�D±hlI�P�hl]`M�k�_GÐqsÚdÂ]`BEa _GFAM9kOH^_gMOwEBJ]GhikOHJÐvPAH¡_�Ho>¥Ò¾ÓUBRDGhr_gZAH^_ghqBEIAD�H^]GMbk�BEIADGhlPoMO]GM�PîhqIî_gFoM
dÂBJÐlÐqBªÓChqIAw9D`ZAyAD`M�k�_GhlBJI�DOÏÆ_�Ó¾B¥ÐiH^_GMXIV_cpJH^]GhlHJyAÐqM�D¾BE]CH9D`hlIowEÐqM�ÐiH^_GMXIV_¢pJHJ]`hiH^yAÐlM�wJMXIoMX]gH¡_ghqIAw¥_GFAM±_tÓ¾B¥déH^hlÐlZo]GMXDX>[¶Þ�Ý8å����h�M�B��\A�|���������#�/���B���M�B��a����h���+�+�h�

ÑÀM�_A� ø H^I�Py��ûCy�MS_gFoM±_�Ó¾B?ÐiH^_GMXIV_¾pJH^]GhiH^yAÐqM�D¾kOBE]`]GMXDGN�BEIAPohlIow%_gB%_gFoMS_tÓUB¥dÂHJhqÐlZA]`M±a9B�P�M�DO>�eÄZoNAN�BED`MS_gFoM
déH^hlÐqZA]GMXDcH^]GM�wJMXIoMX]gH¡_gMXP/yLs�_GFAM�d»BEÐqÐlBªÓchlIow¥a9M�kgF�H^IAhiD`a4Ï

hldy� ø H�� ø _gFAMOI4dÂHJhlÐqZA]`M±_ts�N�Mb~��fhld6��û�J��­û�_gFoMXI4déH^hlÐqZA]GM±_�s�N�M%��� ðj~ªò

x DGD`ZAa9M6� øEY � û Y HJIAP�f _gBÚy�M�IABJIAIoMXwVH¡_ghrpVMbpJH^]GhlHJyAÐqM�D�_�HJèLhlIowÚpJH^ÐlZoM�DÈhqI Ö � Y(� ÛÜ>äÑÀM�_�� y�M�_GFAM�D`MO_%BEd

ñ



Ò(HJyoÐlMÇØ�Ï²\±H^_gH¥d»]GBEa�_GFAM�NAHJN�MX]cd»MXMXPoMX]¢MOêÄN�MX]`hla9MXIV_

a9hiD`d»MXM�P a%ZoÐq_ghqdÂMOM�P
@CZoI ~ ø ~%û ~ ø ~?û
~ �^� |L� |Ä�L>�üÿ|Lü�üJ� ñJ� �J��ØJ� |L� ü^��ñE� Ù^� }E��}E�Ä>¯ü }Vü �J� ~��J�3~�ñJ� ñJ� ñV�L>�ü ñEü ÙJ�#}J� �J�

ü ü ~ � � � ü � � � � � � � � � � � � ~ ~ Ø � Ø
� � ~�� ~�ü �^��ØE�*|V� � ~X�3~ªü �^� |L��ñJ� ØE� ØVü |L� ü^� ñE� ØJ� |L� ñJ� ÙJ� ÙJü#}J�

ü Ø � � � � ü Ø � � � � � ~ Ø Ø Ø � ~ ~ ~ � �
Ø � ~�� ~�ü �^� �Eü � ~X�3~ªü �^��ØE� |V� �J� �Eü ØE� |V� �^� ØE� ØEü:|L� �
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´ � µ ø��
 ½ø � µ û � 
 ¾û � ð`~XñVò

Ò¢FoMXIRD`hla9hlÐlHJ]¢PoMO]Ghqp^H^_GhlBEIAD¢wJhqpVM±_gFoMÇÔ(MX]�uR{ x

Ø f 
 ½OÂ 
 ¾ ðB�4ò �§¦ øQÊ 
 ½Ì ðBß 
 ½ªðB� Y ¡ òQ· 
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ïnB�Óõk�BEI�D`hlPoMX]ÇHRD`N�M�k�hiH^Ð�kOHED`M9Óchq_gF X ø ðB� Y ¡ ò � X�û^ðB� Y ¡ ò � �Ä>�{tI-_GFAMbÐqhla9hq_Xz�g ø H^I�P�g�û%y�M�k�BEa9M
Dj_gMON4dÂZoI�k¬_ghlBJI�D¾wEhqpEMXI/yVs

g ø ðB� Y ¡ Y f ò ��Ú�� ðBßjðB� Y ¡ ò � f òîHJIAP§g�û¡ðB� Y ¡ Y f ò ��Ú�� ðBf � àÆð*� Y ¡ òGò Y
ÓCFoMX]`M

Ú � ðÂú½ò �
������ �����
� Y úDH��
~�ãE� Y ú � �
~ Y úDJ��

ð`~X}Vò

TABE]yßjð*� Y ¡ òDH à(ðB� Y ¡ ò¬z¢y�B^_gF g ø ðB� Y ¡ Y f ò¥HJIAP g�û^ð*� Y ¡ Y f ò9H^]GMî�[d»BE]yf Õ'ð+ß Y à�ò¬>3Ò¢FLZ�DîðBß Y à�ò
]GMONA]`M�D`MXIV_�D�H/ÓChqI�P�BªÓ ÓChr_gF[IoBRdÂHJhqÐlZA]`M�DOz­ÓcFAhikgF-hiD�èLIABªÓcI[HED�_gFAMK&4-l��'>�� *�"$��²á³��$|F7&�á'ð¦Q�ÐiHJZAD`hlIAwoz�~��J�^|Lò¬>
Ò¢FoM�N�MX]`dÂBJ]GabHJIAkOM�a9M�HJDGZo]GM�hlI/_GFAhlDckXHJD`M�y�MXkOBJabMXD

Ø f 
 ½�Â 
 ¾ ð*�4ò �§¦ øQÊ 
 ½Ì ð+ß 
 ½ ð*� Y ¡ ò`ò ¦ øQÊ 
 ¾Ì ð ~à 
 ¾ ð*� Y ¡ ò ò(� ð`~X�Vò
x D`a�H^ÐlÐÆp^HJÐlZoM9BJdÃßUH^I�P-H/ÐlHJ]GwJM¥p^HJÐlZoM9BJdMà�ÐlMXHEPä_gBRH/D`a�H^ÐlÐÆp^HJÐlZoM9BJd Ø f 
 ½ Â 
 ¾ ðB�/ò¬>bÒ¾FÄZAD�a9hqIAhla9hqôXhlIowØ f 
 ½�Â 
 ¾ ðB�/ò¢hiDn]`BEZowEFAÐrsRMXÕLZAhrpJH^ÐlMXIV_n_GB�abH^ê�hqa9hlôXhqIAw9_GFAM%DGhqôXMÇBEdÆ_gFAMÈBJN�MO]gH^_GhlIowbÓChlIAPoB�ÓÇ>nÒ¢FAM�&4-l�E'>�� *�"$��á³��$|F7&�áÞâ>����$|��.��Ô 9&��9$|&��"â��w'>�� *�+&Rð¸Ò¶HJwJZ�k�FohÜz­~X�E�EØ?HJIAP4KVBVD`MONAF4HJIAP�Y�Z½z��J�J�V�Eò�hiD¢wEhrpVMOI4yLs

� ~ � � ÐlBEw��� ~ "!#$&% ø ß û$ ~ "!#$&% ø ~à û$
'( Y ð¦�^�Vò

ÓCFoMX]`MÈ_gFoM%D`ZAa9abH^_ghqBEIRhiDc_�HJèJMXIÚB�pVMX]SP�hlW�MX]GMOIL_SIoBEhiD`MÇÐlM�pVMXÐlD%ð�) � ~ Y � Y+*,*,*�Y  ¶ò¬>C{�_±kXH^IÚy�MÈ]GM�k�BEwJIAhlôOM�PRHED
_gFoM�DGH^abNoÐlMbHJIAHJÐqBEwRBJd � �(ÐqBEw Ø f2û Â ûª>/Ò¢FLZ�D�_gFoMbBEN�MX]GH^_ghqIAw4ÓchlIAPoBªÓõD`hqwEI�H^Ðq�¸_gBJ�ÜIABJhiD`M¥]gH¡_ghlB4hiDÈHRDGN�M�k�hiHJÐ
kXHJD`M9BEd²_gFoM9N�MO]Gd»BE]GabH^I�kOM¥a9MXHED`ZA]`M9hlI*ð`~�ÙEò¬>9Ò¾FAMO]GMXd»BE]`M¥_gFoM9BJN�MX]GH^_GhlIAw�ÓChqI�PoB�Ó ðÜÎcY3òna9MO_GFABÄP-kXH^I-y�M
p�hqMOÓUM�P4HJDcHbD`N�M�kOhlHJÐ­kOHED`M�BEd¶_gFoM�dÂHJhlÐqZA]`M�HJa9NAÐqhlý�kOH^_GhlBEI�a9MO_GFAB�P-ðéD`MXMÇT(hlwJZA]`Mb~ªò�>

Ò¢FoMcD`hlwJI�H^Ðq�Ü_GBJ�ÜIABEhlD`M�]gH^_GhlB�kXH^I?y�M¾Z�D`M�PÈdÂBE]ÆBEN�_ghqabhqô�H¡_ghlBJI%hqI?a9BE]GM¾wEMOIAMO]gHJÐ�kXHED`MXDXz¡ÓCFoMXI�X ø ðB� Y ¡ ò¶HJIAPX�ûJð*� Y ¡ ò¾HJ]GM�hqI�PoMON�MOI�PoMOIL_CBEd � H^I�P ¡ >UÒ¾FAhiDcwEMOIAMO]gHJÐqhlôXH^_ghqBEI�ÓchlÐlÐÀH^ÐlÐlB�Ó�DGBJa9M�déH^hlÐqZA]GMXD¢hlI2ðBß Y à�ò¬>�Ò¢FoM
hlIV_gMO]GNA]`MO_gH^_ghqBEI�BJdUBEN�MX]GH^_ghqIAw�ÓchlI�P�BªÓ kXH^I[Dj_ghqÐlÐvy�M9]GM�_�H^hlIAMXP�yVsîa9B�P�hld»sÄhlIow�_gFAM9PoMOýAIAhr_ghqBEI�BEd�BEN�MX]gH¡_ghqIAw
ÓChqI�P�BªÓÿyVs%PoMOýAIAhqIAw±hr_(ÓChq_GF?]GMXD`N�M�k¬_(_gB�Hn_GFA]`M�D`FABJÐiPÈdéH^hlÐlZo]GMU]gH¡_gMJ>feÄMOM¾KVBVD`MXNoF¥H^I�PÈY[Z4ðÜ�J�J�V�Eò­d»BE]vP�MO_�H^hlÐlDX>
{td½_GFAM�P�MXN�MOI�P�MXI�k¬s�BEd�X G D�Óchq_gFy�
hiDUhlwEIoBE]`M�P½zÄhq_¢kXH^I�a9hiDGD�_gFoM±y�MXDj_cD`M�_G_ghqIAwED¾HJIAP�]GMXDGZoÐq_¾hlI�H%ÐiH^]GwEMO]¾ÐlBEDGDX>
{tI¥_gFAMcN�MX]`dÂBJ]GabHJIAkOMca9M�HED`Zo]GM%ðj~E~ªò�zVhlIbHEPAP�hq_GhlBEI¥_GBÇa9hlIAhqa9hlôXhqIAwwß�H^I�P9a�H¡ê�hqabhqôXhqIAwoà�HED²PoBJIAMCyVs?_gFoM � ~
]gH¡_ghqBAz­hq_ÇH^ÐiD`B/a9hlIAhqa9hlôXMXDoX ø H^I�PùX�ûª>9ìUM�kOHJZ�D`M%_gFoM�QUÐlHJZADGhqIAw^��Ò(H^wEZAk�FAhÆHJNANo]GBEHEk�Fî_gB4H^I�HJÐrsoD`hiD±BEIoÐqsäZ�D`MXD
_gFoM±pJH^ÐlZAMXD¾BEd ß $ HJIAPyà $ HED¢hqI[ð¦�^�Vò¬z�a9BVDj_¢BEdÀ_gFoM�kXHJDGM�Dj_GZ�PohqM�D¾]`MXN�BJ]`_GM�P�hlI�_GFAM�Ðqhq_gMO]gH¡_gZA]`M±wEhrpVMXD¢BEIoÐqsb_gFoM
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pJH^ÐlZoM�DfBEd¯ß�H^I�P#à/H^I�P9IoBJ_²_gFoMnkOBJabNoÐlM�_gMCPAH¡_�HÇHJD²hqI�Ò(H^yAÐlMSØ�>ÆÒ¢FAMnkOBJa9NAÐlM�_gMCPAH¡_�HÇH^]GMCZ�D`Z�H^ÐlÐrs9P�hiDGkXH^]gP�M�P
HJdi_gMO]bBJyo_gHJhlIohlIow ß±HJIAP à hqI*DGBJa9MRabH^IAIAMO]X> Ò¾FAhiD¥IABJ_�H-wEBLB�P No]gHEk¬_ghlkOMRHJDbhr_9_gFA]`BªÓCD�HXÓ¢H�s2p^HJÐlZAHJyoÐlM
hlIodÂBJ]GabH^_GhlBEIbhlIb_GFAMnBE]GhqwEhqI�HJÐ�PoH^_gHÈHJI�PbabHJèEMXD�hr_Uhla9N�BEDgD`hqyAÐlMc_gBÈMXDj_ghlabH¡_gM�X ø HJIAP6X û >vT�Zo]`_GFAMX]`a9BE]GMnhqd�_gFoM
hlIVpVMXD`_GhlwEH^_gBJ]CPoM�k�hiP�M�D¢_gBbZ�D`M%H�P�hlW�MX]GMOIL_na9M�_gFABÄP4BEdÆa9B�P�MXÐlhqIAw�H^I�PRHJIAHJÐqs�D`hiD�z�FoM5�^D`FoMÇÓchlÐlÐ­IAMXMXP4_GB�FAH�pEM
HEkOkOMXDgDU_gB¥_gFoMÇk�BEa9NAÐqMO_gM�PAH¡_�H�>

x ÐqFABEZowEF-hlIî_gFoMXBE]js�X ø HJIAPùX�û?kXHJI�y�M9a9B�P�MXÐlMXP�HED�d»ZAIAk�_ghqBEIAD�BEdM�#H^I�P ¡ zÀhlI�NA]gHJk�_GhikOM¥hr_ÇhlD�pEMX]js
Poh�PbkOZAÐr_Æ_gB±BEy�_�H^hlI?wEBÄBÄP?M�Dj_ghqabH^_gMXD(ZAIoÐlMXDgD(_GFAMO]GM¾hiDÆFÄZowEMcH^abBJZAIV_vBEd�PoH^_�H�>feÄMXM¢ïSH^hl]Cðj~��E}JñVò¶HJIAP¥ónHJabHEPoH
HJIAP�Y[Z-ðj~��J�E�VòfdÂBE]¢PohlDGkOZ�DGD`hlBJI�D�BEI�_gFoM�Poh�PbkOZAÐr_ghqM�DUHEDGD`B�k�hiH^_GM�PbÓChr_gF�M�Dj_ghqabH^_ghqIAw%PohiD`N�MX]gD`hqBEI�MXW�M�k�_gD¾d»]GBJa
kXH¡_gMOwEBE]`hikOHJÐ�PoH^_�H�>ÆY hr_gF9_gFAMnNAHJZAkOhq_�s9BJd­PoH^_gH�Ó¾MnabH�s9HEDGD`ZAa9M�X ø H^I�P)X�û¾_gBÇy�MSk�BEIAD`_gHJIV_�D�HJIAP9_gFoMX]GMOdÂBJ]GM
hlI/NA]GHEk�_Ghik�M±_gFAM�BJN�MX]GH^_GhlIAw?ÓchlIAPoBªÓ3a9MO_GFABÄP�y�M�k�BEa9M�DcH^I4hla9N�BE]`_gHJIV_CDGN�M�k�hiHJÐ­kOHED`M�BJdÆT x uRME>[¶Þ.-Ùþ��+�h���B��\A�|���������#�/���B���M�B��a_���h���9�+�h�

Ò¢FoM¥NAÐiH¡_ghqIAw�NA]`B�kOMXDGD�PoM�DGk�]Ghly�M�PähqIî_GFAM?hqIL_G]GB�P�Z�k¬_ghlBJIîhiD±H�wEBÄBÄPîM�êoH^abNoÐlM?d»BE]�D`hlIAwJÐlM%ÐiH¡_gMOIL_±p^HJ]GhlHJyoÐlM
a9B�P�MXÐlhqIAwo>(Y[MnabH�s¥pÄhlM�Ó�_gFAMnNoÐiH¡_ghlIowÇ_GFAhlk�èÄIoM�DGD²HED²_GFAMnZoI�PoMO]GÐrs�hlIowÈÐlH^_GMXIL_²pJH^]GhlHJyAÐqMnd»BE]²_GFAMC_tÓUBÈdéH^hlÐlZo]GMXDXÏ
ZAIAPoMO]`�¦NoÐiH¡_ghlIow�HJI�PäBªpEMX]j�¦NAÐlH^_GhlIAwo> x a�H�N`BJ]�PohlD`_GhlIowEZAhlD`FAhlIow�d»M�H^_GZA]`M?BEd�D`hlIAwJÐlM%ÐiH¡_gMOIL_±p^HJ]GhlHJyoÐlM?a9B�P�MXÐqhlIAw
dÂ]`BEaõPoBJZAyoÐlMSÐiH¡_gMXIV_Up^HJ]GhlHJyoÐlMSa9BÄPoMXÐqhlIowÈhiD�_GF�H^_�_gFoMS_�Ó¾B%déH^hlÐqZA]GMna9B�PoMXDUkXHJIoIAB^_¢FAHJNoN�MXI�_GBEwEM�_gFoMX]X>Æ{tIb_gFoM
ÐiH¡_G_GMX]nDGM�_SZAN½z�_tÓ¾B�déH^hlÐlZo]GMÇa9BÄPoM�DnH^_n_GFAMÈDgH^a9MÇ_ghla9MÈH^]GM%HJÐlÐqBªÓUM�P½>cÑÀM�_@�õy�MÇ_GFAM%D`hlIowEÐlM�ÐiH^_GMXIV_np^HJ]GhlHJyoÐlM
F�HXp�hqIAwbH?déH^hlÐlZo]GM�wJMXIAMO]gH¡_ghlIow9a9M�kgF�H^IAhiD`a4Ï

hld6�åH�� ø _gFAMOI4dÂHJhlÐqZA]`M±_ts�N�Mb~��fhld6� J �½û�_gFoMXI4dÂHJhqÐlZA]`M±_tsÄN�M%��� ð¦�Ä~ªò

eÄZoNAN�BVD`Mw�!HJIAP]f HJ]`M�]GMXÐlH^_GM�P�yLs � �,� ðB� Y �²ò�fÛ�
mSD`hqIAwbD`hqabhqÐiH^]cHJ]GwJZAa9MXIV_�D¾a�HJPoM�hlIäeLM�k¬_ghlBJIÚ�Ä>l~Jz�HJDGDGZoa9M

ÐqBEw3�²© ¡®­ ~8ð*¤²ð*� Y ¡ ò¯�2ÐqBEwMf Y X û ð*� Y ¡ òGò4� ð¦�J�Eò

@cMXN�H^]gH^abM�_gMO]GhlôOM±� ø HJI�P#�½û¢hlIb_GMX]`a�D²BJd/� HJIAP0/ yLs9Z�D`hqIAwÈÐlBJw³� ø � ÐlBJwh� � / H^I�PbÐqBEw³�½û � ÐlBJw³�D�1/�z
ÓCFoMX]`M#�õkOHJI-y�M9hlIL_GMX]`NA]GM�_gMXP[HJD�_gFoM9_�H^]GwJMO_ÇdÂBJ]i��> x ÐiD`BRÐlM�_32AðB� Y ¡ ò � ¤²ð*� Y ¡ ò � ÐlBEw��Ç>�Ò¾FAMOI-_gFoM
déH^hlÐqZA]GM�No]GBJy�HJyohlÐqhq_ghqM�D¢kOHJI4y�M�BEyo_gHJhqIAM�P/HJD

g ø ðB� Y ¡ Y f ò �ÙØ ðB� H�� ø © ¡ ò �ÛÚ ð � /Û�42Að*� Y ¡ ò¯��ÐlBEwMfXfðB� Y ¡ ò ò ð¦�^ØVò

HJIAP g�û^ðB� Y ¡ Y f ò �ÙØ ðB� J��½û7© ¡ ò �ÛÚ ð � /Û�42Að*� Y ¡ ò��2ÐlBEw3fX²ð*� Y ¡ ò ò(� ð¦�ª|Äò
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Ò¢FoM�ÐlBVDGD¾dÂZAIAk�_GhlBEI4kOHJI4y�M±_�H^èEMXI4HED ´ � µ Ü �� � � � Ý Y ð¦�JüEò
ÓCFohikgF�hlD�HÇD`N�M�k�hiH^Ð�kOHED`MCBJdfðé|LòÆÓchq_gF�� ø � ��û�ðéDGMOMCKVBVD`MXNoFäð¦�^�E�o~�òÆdÂBJ]UP�MO_gHJhlÐlD�ò¬>ÆmSD`hlIowÈPoMO]GhrpJH^_GhlBJI�D²D`hla9hqÐiHJ]
_gB?_gFoBVD`M�hqIäeÄMXk�_GhlBEIÚ�L>i~^zo_gFoM�BJNo_ghqa%ZAa
D`M�_G_ghqIAw¥d»BE]�f hlD

f Í �åÏ ¦±Ì ðB· ÷65�À=ÁÆÂ ÄMÅ�È|É ¾ À=ÁÃÂ ÄÃÅ�Ê û ò¦±Ì ðB· 5�À=ÁÆÂ ÄMÅ�È|É ¾ À=ÁÃÂ ÄÃÅ�Ê û ò Ñ øQÊ û Y ð¦�^ñVò

HJIAP�_gFAM�ÔÆMO]�uR{ x hiD

Ø f!ðB�4ò �§¦±Ì ðB· ÷65�À=ÁÃÂ ÄMÅ�È|É ¾ À=ÁÆÂ ÄÆÅ�Ê û ò ¦±Ì ð*· 5�À=ÁÃÂ ÄMÅ�È|É ¾ À=ÁÆÂ ÄÆÅ�Ê û ò(� ð¦�JÙEò

Y[MÇkOHJIRH^ÐiD`B9ZAD`MÇH9ÕLZAHEPo]GH^_Ghik±ÐlBEDGDcd»ZAIAk�_ghqBEI/hqI4ÐlBJw3��zohÜ> ME>³´ � µ ðÂÐlBJw3� � ÐlBEw��±ò û >fÒ¢FoMXI/Ó¾M�BEyo_gHJhqIf Í � · ÷lç|è�À�5�À=ÁÃÂ ÄÆÅ�Å ð¦�^}Vò

HJIAP�_gFAM�ÔÆMO]�uR{ x HED Ø f!ð*�4ò ��ª�«�¬8Ì ð72AðB� Y ¡ ò`ò¯� ¦AÌ ðBX û ðB� Y ¡ òGò Y ð¦�^�Vò
ÓCFohikgFRHJ]`M�a?ZAk�F4DGhqa9NAÐlMO]¾_GB¥Ó¾BE]`è�ÓChq_GF/_GF�HJI[ð¦�^ñVò¾H^I�P-ð¦�EÙJò¬>

ónMO]GM�ÐqBEwhàÆð*� Y ¡ ò � ÐlBEwMßjð*� Y ¡ ò � ��/õhlDcH¥kOBEIADj_�HJIV_�z�ÓcFAMX]`Miß(H^I�PyàäH^]GMÇP�MXýoIAM�P�hqI�ð¸�Vò¬>fÒ¾FAMO]GMXd»BE]`M
hlI[_GFAM�D`hlIowEÐqMbÐiH¡_gMXIV_Èp^HJ]`hiHJyoÐlMba9B�PoMOÐlhqIAw4Ó¾M�PoBÚIoBJ_%FAH�pVMb_GFAM�hqIL_gMO]GNo]GMO_gH^_GhlBEI-BEd¢BEN�MX]GH^_ghqIAw4ÓChqI�PoB�ÓõHED
Ó¾MÈFAH�pEMÈhlI4_gFAM%P�BEZoyAÐlMÇÐiH¡_gMOIL_CpJHJ]`hiH^yAÐlMÇHJNANo]GBEHEk�F½>CmnI�P�MX]C_GFAMÈDGhqIAwJÐlMÇÐiH^_GMXIV_CpJH^]GhiH^yAÐqM%D`MO_`_ghqIAwAzA_gFoM%PoH^_gH
BEI�déH^hlÐlZo]GMXDÇdÂBEÐqÐlB�ÓnDÈHÚa%ZoÐq_ghqIABJabhlHJÐ²PohlDj_g]GhqyAZ�_ghlBJI2H^I�P-_gFAMO]GMOdÂBE]`Mb_gFoM�N�HJ]GHJa9MO_GMX]GD%kXH^I2y�M�M�Dj_ghqa�H¡_gMXP[yVs
abH^êÄhla9hlôOhlIAw%_gFoM�a%ZAÐr_ghqIABEa9hlHJÐ�ÐqBEwJ�ÜÐlhqèEMXÐqhlFoBÄB�P�Ï#   � ø ÐlBJw Ú ð � /Û�82��2ÐlBJwMfX ò�� � û�ÐlBJw Ú ð � /Û�42���ÐlBEwMfX ò� ð ¬ � � ø�� � ûOòÄÐqBEw�ðj~ � Ú ð � /��42��2ÐqBEwMfX ò � Ú ð � /Û�42A�2ÐlBJwÆfX òGò £7Y
ÓCFoMX]`M�_GFAM�DGZoa9a�H¡_ghqBEI�hiD¢BªpEMX]¢_gFoMÇkOBJa9NAÐlM�_gM�PAH¡_�H¥hqI/_gFAM�MOêÄN�MX]`hla9MXIV_�>[¶Þ:9<;��7�¯�3�/�M�9�+�*�,=Û�?>�^³���+�+�³����a�� �h�T�+�+�h�

Ò¢FoBEZAwJFî_GFAM?ÐiH¡_gMXIV_SpJHJ]`hiH^yAÐlMXD±HJ]`M¥ZoIABJy�D`MX]jpVM�P�z­D`BEa9M%èÄIAB�ÓCÐqM�PowJM¥HJy�BEZ�_�_GFAMXa�hiDSM�DGD`MXIV_ghlHJÐ¶_GB�ÓC]`hq_GM
PoB�ÓCI*H�a9M�HJIohlIowEdÂZoÐ¢ÐqBVDGD¥dÂZoI�k�_GhlBJI8_gF�H¡_bMOpJH^ÐlZAH^_gMXD?_GFAM4N�MX]`dÂBE]`abHJI�k�M4BJdn_gFoMRDjsoDj_GMXa4> x I�H^Ðq_GMX]GIAH^_GhqpVM
HJNoNA]`BVHEkgFÚhlDc_gB�PoMOýAIAM�_gFoMÈÐqBVDGDchlI4_gMX]`abDCBJdÆ_GFAMÇNA]GBJy�H^yAhlÐqhq_�s/BEdÆdÂHJhqÐlZA]`M�DO>¢Ò¾FAhiDcÓ¾HEDc_gFAMÈHJNoNA]`BVHEkgFR_gHJèJMXI
yLs�KVBVD`MXNoF4HJIAP/Y[Z[ð¦�J�J�V�Jò¬>fÒ¢FoMOs/PoMOýAIoM�P�_GFAM�ÐlBVDGD¢dÂZoI�k¬_ghlBJI4HED
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x D¢_GFAM�]GBJÐlÐqMX]chqI/_GFAM�NAHJN�MX]cdÂMOM�PoMO]c]`BJ_�H¡_gMXDXzohr_nP�MOpVMOÐlBJN�DcH¥dÂ]Ghlk�_GhlBEI/d»BE]GkOM�B�pVMO]c_GFAM�DGZo]GdÂHEkOM�BEdÀ_gFAM±_gBJN
N�H^N�MO]X> x _�_GFAMbDGH^abM?_Ghla9M9H/d»]Ghlk�_ghqBEI�d»BE]gk�M¥hiD�kO]`M�H¡_gM�Pîy�MO_�Ó¾MXMOI�_GFAM¥_GBEN�N�HJN�MX]�HJI�Pä_gFoM9BEIoM9y�MXÐlB�Óíhr_�z
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ÐiHXÓ BEd�dÂ]`hik�_GhlBJI­zVy�M�kOHJZADGMC_GFAMCdÂ]`hik�_GhlBJI�d»BE]gk�M�D�H^]GMnNA]`BEN�BE]`_GhlBJI�HJÐA_gB�_gFoMnIABJ]GabHJÐ�dÂBJ]gkOMJ> x ÕVZAhlk�è?ÐlBÄBJè9H^_²_gFoM
PAH¡_�H%D`MO_¾hlI�Ò¶HJyAÐqM�ØÇÓChqÐlÐ�]GM�pVM�H^Ð�_GF�H^_U_GFAM±No]GBEyAHJyohlÐlhr_ts9BJdÀy�B^_gF�a9hiD`dÂMOM�P�H^I�P�a%ZAÐr_ghld»MXMXPbF�HJNoN�MOIAhlIow?H^_U_gFoM
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x D9]`M�k�BEa9a9MXI�P�M�P8hlIÿY[Z*HJIAP óSHJabHJPAH*ðÜ�J�J�E�Vò�z�_GFAM/_�Ó¾B[PoMOwE]`MXM�D¥BJd±d»]GMOM�PoBJa dÂBE]bØ¡�ÜÐlMOpEMXÐ¢dÂHEk�_GBE]GD
HJ]`MbDGNoÐlhr_ÇhlIV_gB4ÐlhqIAMXHJ]ÇH^I�P-ÕLZAHEP�]gH^_Ghik9kOBJa9N�BEIoMXIV_�D±Óchq_GF�k�BEIV_g]gHJDj_�D�ú é � ð � ~ Y � Y ~ªòSHJIAP�úba � ðj~ Y � � Y ~ªò
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{tI�_gFoM�a9BÄPoMXÐVDGMOÐlMXk�_ghqBEIÇBJIAÐrs±_gFoBVD`M�a9BÄPoMXÐlD­_GF�H¡_ÆDGH^_GhiD`d»sS_GFAM²MXW�MXk�_¶FAMO]GM�P�hq_�s�NA]`hlI�k�hlNoÐlM�D�ðÂY[ZÈHJIAPÈónHJabHEPoHoz
�J�J�E�Eò�H^]GM�k�BEIADGhlPoMO]GM�P�>Æ{tI�_gFAMSa9hiD`d»MXM�P�PAH¡_�Hoz�H%d»MOÓ BEd½_GFAM±Dj_�HEkgè9dÂBE]GkOMSÐlM�pVMOÐiDUHJ]`M��ÄzÄÓCFohikgF/HJ]`M±hqI�k�]GM�HJD`M�P
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HJNoN�MXHJ](hqIÇ_gFoMUa9B�P�MXÐiDOz¡hla9NoÐqs�hqIAwc_gFohiD¶NAHJ]j_ghik�ZAÐlHJ]ÀIABEhlD`M�déHEk¬_gBJ]ÀÓ¢HED¶IoBJ_vHCwEBLB�PÈk�FoBEhlkOM�dÂBJ]¶_GFAM�MOêÄN�MO]Ghla9MOIL_�>
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Q�BEIL_G]GBJÐÀdÂHEk¬_gBE]GD ïCBJ_�H¡_ghqBEI Ñ­MOpVMOÐiD
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Ñ¶H^abhqI�H¡_ghlBJI4D`N�MXM�P ú ö ~J>��Èa9NAa ~J>¯ü%a9NAa ~^>¯}%abNoa
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HJIAP[KLBED`MXNAF ð`~X�E�J�Vò±BEI[_gFoM�hqIAIoMX]ÈÐiHXsVMO]ÈabHJILZAdÂHEk�_GZA]`hlIAw4NA]GBÄkOMXDgDÇBEd¢Ô¾QUì¢DO>4Ò¾Ó¾BR_tsÄN�M�DÇBJdcPoMOdÂM�k¬_�DÇHJ]`M
MXIAkOBJZAIL_GMX]`M�P-hqI-_gFoM�kOhq]gkOZohq_gDXÏÈD`FABJ]`_�DÇHJIAP-BEN�MXIADX>�Ò¾FAM�PoMXd»M�k¬_È]gH¡_gMbhlD�pEMX]`s�DGabH^ÐlÐÜz¶ÐqM�DGD�_GF�HJI2Ø7x�>�ì¾Z�_
_gFoM4PoMOdÂM�k¬_¥]gH¡_gM4kOHJI D`FABLBJ_¥ZAN*P�ZAM�_gB-D`BEa9M/D`N�M�k�hiH^ÐckOHJZ�D`MXD?hlI2_gFAM/No]GBÄkOM�DGDOz²NAHJ]`_Ghik�ZAÐiH^]GÐrs8P�ZA]GhqIAwä_gFoM
NA]`B�P�Z�k�_GhlBJI/BJdÀýAIoM�ÐlhlIoM�kOhq]gk�ZAhq_gDO>fÒ¾FAMX]`MXd»BE]GM±hq_¾hiD¾hla9N�BE]`_gHJIV_¾_gB?hla9NA]`BªpEMS_gFoM�No]GB�k�M�DGD¾kXHJNAHJyohlÐlhr_ts�D`B%_gFAH^_
MOpEMXI?ZAIAPoMX]Æ_GFAM¾hlI
kAZAMOI�k�M¢BJd�D`N�MXkOhlHJÐokOHJZ�D`MXD(_gFAM¢PoMOdÂMXk�_v]gH^_GM¾ÓchlÐqÐoIoBJ_vwEBSpVMX]js%FAhqwEF­>ÆÌfhlwJFL_fk�BEIL_G]GBJÐodÂHEk�_GBE]GD
Ó¾MO]GMÇD`MXÐqM�k�_GM�P�dÂ]`BEa
PohqW�MX]`MXIV_nD`ZAyoNA]GBÄkOMXDgD`MXD¢BEdÀ_gFoM�NA]`B�k�M�DGDcHJI�P4H^]GM�wJhqpEMXI4hqIRÒ¶HJyAÐqM |A>

ì¾MXkXH^Z�D`Mb_GFAM�P�MXdÂMXk�_È]gH¡_gMbhiD%D`abHJÐqÐÜz(H4pVMX]js-ÐiH^]GwEM�DGHJa9NAÐqM�D`hqôXM9ÓChlÐqÐ²y�M�IoMXMXPoM�P-_GBÚýAIAP�DGBJa9M�D`FABJ]`_gD
HJIAP�BEN�MOI�D�ZAIoÐlMXDgD�D`BEa9MädÂHJhlÐqZA]`MäHJa9NAÐqhlý�kOH^_GhlBEI*hiD�H^NANAÐqhlMXP½> ÒÀB2Z�D`MÚ_GFAMîk�BEIV_g]GBJÐSdÂHEk�_GBE]�abM�_gFoB�P½z¾_gFoM
MOêÄN�BEDGZo]GM�MOIAMX]`wJs�ðÂú { ò±ÓUBEZoÐiP[NA]`BEyAHJyAÐrs�_gFoM�y�M�Dj_%k�FoBEhik�M�d»BE]Ç_GFAM�HJa9NoÐlhlýAkXH¡_ghlBJI-déHEk¬_gBJ]X> x ÐlB�Ó!MXIAMO]Gw^s
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ÐlMXk�_GhlBEI/yAHED`M�P�BEI x {GQnzAdÂ]GBJa ðÜØVüJò¾H^I�P[ð¸ØEñEò¬z�Ó¾M�wJMO_c_GFAM�dÂBEÐqÐlB�ÓChlIow¥a9B�PoMOÐiD

ÐlBEw þk ø � ~�����ÙE� � ��ÙJØ¡ú z é � �¯ØJØ^ú û é � �¯�EÙªú ø+é ú|zOa Y
ÐlBEw þk û � � ñ��¯ñJñ±�Þ� |L}¡ú ø+é �Þ���^�^ú s é � �l~ªüªú ø+é ú zOa Y
þp ø � ����Ù^ñE} Y þI ø � ü��¯�Jñ Y þp û � |
��ÙJ� Y H^I�P þIvû � Ù�� ñEñ¡|l�

eÄZoy�Dj_ghr_gZ�_ghlIowählI�ð¸ØE}VòÇHJI�P2a9hlIohla9hlôOhlIAwRÓ¾M�wEM�_¥ú Í ø � ~ Y ú Íû � Ø Y ú Ís � ~ Y HJI�P2ú Íz � ���¯Ø^|o>[Ò¢FAM�BJ_GFAMO]
pJH^]GhlHJyAÐqM�D�kXHJI-y�M9]GM�_�H^hlIAMXP-H¡_�_gFoMbk�ZA]G]`MXIV_ÈÐqMOpEMXÐiDO>?Y hq_GF µ ø � µ û?HJIAP-H/ZAIohld»BE]Ga PohlD`_G]GhqyAZo_GhlBJI�dÂBE]�ÐlhqIAM
ÓChlP�_GFRHJIAP4DGNAHEk�hlIAw¥B�pVMO]±üLz�ñÄz�HJIAPÚÙLzoÓ¾M�wJMO_Aý Í � ~ªü���ÙÄ>

Ò¢FoM�abH5NjBE]/P�hlW�MX]GMOI�k�Mîy�M�_tÓ¾MOMXI.kOBJabNoÐlM�ê�hq_�s*dÂHEk�_GBE]�a9M�_gFABÄP HJIAP.k�BEIV_g]GBJÐ±déHJk�_GBE]�a9MO_GFABÄP hiD�_gFAH^_
Ó¾M�IoMXMXP _gB2_�HJèJM�M�ê�N�M�k�_gH^_GhlBEIAD�Óchq_GF.]GM�D`N�M�k�_�_gB2_gFoM-kOBJabNoÐlM�ê�hq_�s�déHJk�_GBE]�hlI _gFAM�BJNo_Ghla9hlôXH^_ghqBEI½> Ò¢FoM
BEN�_ghqabhqô�H¡_ghlBJIähqI�IoBEhiD`M?dÂHEk¬_gBE]SabM�_gFoB�PÚÓChlÐqÐÆy�M¥D`hla9hlÐlHJ]n_gB�_gFAH^_�BJdUk�BEa9NAÐqMOêÄhq_tsRdÂHEk�_GBE]±a9M�_gFABÄP½z½y�M�kXH^Z�D`M
Ó¾MÇDGFoBEZoÐiP4H�pEMX]gH^wEM�_gFoMÇÐlBEDGDcBªpEMX]¢_gFoMÇIABJhiD`M�dÂHEk�_GBE]O>²Í²MO_c_GFAM�_�Ó¾B�H^NANA]`BVHJk�FAMXDCHJ]`MÇPohlW�MX]`MXIL_Cy�M�kXH^Z�D`M�_gFoM
pJH^]GhlH^_ghqBEIADÇhlI�kOBEa9NoÐlMOêÄhq_�s-dÂHEk�_GBE]ÈHJ]`M�hlIL_GMXIAPoM�P�pJH^]GhlH^_ghqBEIAD�ð¸PoZoMb_gBäk�Z�Dj_gBJabMO]¬òSÓCFoMX]GMXHED�_gFAMbp^HJ]`hiH^_GhlBJI�D
hlIÿIABJhiD`M/déHJk�_gBJ]9HJ]`M4ZAIohlIV_gMXIAPoMXP2pJHJ]`hiH¡_ghlBJI�DO>ÿÒ¢FAMO]GM4kXHJIÿy�M/BJ_gFoMX]¥abM�_gFoB�PAD?BEdndÂHJhlÐqZA]`M4HJa9NAÐqhlý�kOH^_GhlBEI½>
TABE]%MOê�HJa9NAÐqMEzÆhld¢_GFAM�a9M�HJDGZo]GMOabMOIL_gDÈHJ]GM�yAHED`M�P�BEI8HÚwEB^�¦IoBEwEBÚwVH^ZAwEMJzÆ_gFoMXI�_gFoM/D`N�M�kOhqý�kOH^_ghqBEIADÈkXHJI2y�M
_ghqwEFV_gMXIoM�P�_gB�No]GB�P�Z�k�M4a9BE]`M/déHJhqÐlZo]GM�DO>�Y[M/abH�s2ÐlBLBVD`MXÐrs8kOHJÐqÐ¾_gFAM�_GBEÐqMX]gH^I�k�M4H�kOBEa9NoÐlMOêÄhq_�s�déHJk�_gBJ]9HJIAP
kOÐlHEDGD`hldis�_GFAhiD¢a9MO_GFABÄP/HJÐiD`B¥ZAI�P�MX]CkOBJa9NAÐlM�ê�hr_ts�déHEk¬_gBJ]ca9MO_GFAB�P�>

9vÞ�þvá�âK`¥á6cwvîß�c�þ�^�ãRâb`�ax;�\cß5^±ßJçy`¥á9ßEãRà
{tIbHJNoNAÐrs�hlIow�T x uRMEzLH±NA]gHJk�_Ghq_ghqBEIoMX]ÆÓChqÐlÐoy�McdÂHEk�M�P?Óchq_GF¥_tÓUB�hla9N�BJ]`_�H^IL_²ÕVZAM�Dj_GhlBEIADO>ÆónB�Ó�a%Z�kgF¥déHJhqÐlZo]GM

HJa9NoÐlhlýAkXH¡_ghlBJI9D`FABEZoÐiP9y�MnHJNoNAÐqhlM�P�y x I�P9FAB�Ó*_gBÇHEk�FohlM�pVM¢_GFAMnD`N�M�kOhqýAMXPbH^a9NAÐlhqý�kOH^_ghqBEIby�Y[MCHEPAP�]GMXDgDv_gFoM�D`M
ÕLZoM�Dj_ghqBEIAD±hqIî_GFAhiD�D`MXk�_ghqBEI½>%T(hl]GD`_±Ó¾M?ÓchlÐqÐÆNA]`M�D`MXIV_ÇD`BEa9M?]GMXDGZoÐq_gD±d»]GBEa BJNo_GhlabHJÐvP�M�D`hlwJIî_GFAMOBE]`sR_gFAH^_±ÓChqÐlÐ

�J�



wEhrpVMCZAD�D`BJabMcwJZAhiP�MXÐqhlIAMXDfHJy�BJZo_²_gFoMCBJNo_GhlabHJÐ�HJa9NoÐlhlýAkXH¡_ghlBJI­>(Ò¢FAMOIbÓUMcÓChqÐlÐ�PohlDGkOZ�DGDv_�Ó¾BÈPoMXDGhqwEIbDj_g]GH^_gMOwEhqM�D
_gB9HEkgFAhlM�pVM�hq_�>9vÞ�Ý*ãz�h���\[,�¯�	`1[	�M�9�.{q���|���+���

QUBJI�D`hiP�MX]¢_GFAM�dÂBEÐqÐlB�ÓChlIow¥a9B�PoMOÐ g�û ��ÚÞÜ ÐqBEw   fÙã�à £X�û Ý ðÜØJ�Vò
HEDÇhlI ðj~��Vò�>îeÄZoNAN�BVD`M6X�û¥hiDÇèÄIoBªÓCI2H^I�P-Ó¾M�Ó¾HJIV_È_gBÚM�Dj_GhlabH^_GM)àÀ> x _È_gFoM�kOZA]`]GMOIL_%p^HJÐqZAMbBEdAf hqI[_gFoM
NA]`B�k�M�DGDOz�_GFAMÇdÂHJhlÐqZA]`MÇNA]`BEy�H^yAhqÐlhq_�s�hiDcpVMO]`s4D`a�H^ÐlÐ¸>¢Ò¾FAMO]GMXd»BE]`M�Ó¾MÇÓchlÐlÐ­abB�pVM�f _gB�HJIoBJ_GFAMX]CN�BJhlIV_SD`B�HJDc_GB
hla9No]GBªpEM±_gFoMÇMXDj_ghlabH¡_ghlBJI�BEd�àÀ>²Ò¾FAMÇTÆhlD`FAMX]¢hqIAd»BE]GabH¡_ghlBJI/BEd?| � ðÂÐlBEw3f � ÐlBJwhà½ò�ã�X û hlD}�ð.|Aò � ~ û ð.|AòÚ ð.|Aò Ö ~ � Ú ð.|Aò¦Û Y ðé|V�Vò

ÓCFoMX]`M ~ hlDn_gFoM¥Dj_gHJI�PoHJ]GPäIABJ]GabHJÐÆPoMOI�D`hq_�sRdÂZAIAk�_GhlBEI½>�TA]GBJa _gFoM?abH^êÄhla%ZAa'ÐlhlèJMXÐqhlFABLB�P4_gFAMOBE]jsRÓ¾M?èLIAB�Ó
_gFAH^_ ªo«�¬ ðªþà�ò�_ÎX ûû à û ã�}�ð.|Aò¬>�Ò¢FÄZAD±abH^ê�hqa9hlôXhqIAwU}�ð.|AòcÓchlÐlÐ(a9hlIohla9hlôOMÈ_GFAM%p^HJ]GhlHJIAkOM?BJdf_gFoM?M�Dj_ghqabH^_gM-þà-BEdàÀ>�Ò¢FAMÈpJHJÐqZAM%BEd3f _GF�H¡_�abH¡ê�hla9hqôXM�D�}�ð�|AòChlDof Í � àÀ>�Ò¢FohiDSabMXHJIADn_GF�H¡_±Ó¾M?D`FABJZAÐiPäHJP5N`ZADj_wf _gB�_gFoM
ÑÀ\Çü^��N�BJhlIL_S_gB�abH^êÄhla9hlôOMÈ_GFAM?hqIAdÂBJ]GabH^_GhlBJIählIä_gFoM?MOêÄN�MO]Ghla9MOIL_�>�mCIAd»BE]`_GZAIAH^_gMOÐqs4Ó¾M¥PoB�IAB^_�èÄIoBªÓÎà�ðÂhld
Ó¾M�èÄIAB�Ó�àÀzA_GFAMO]GM�Ó¾BJZAÐiP/y�M�IABbIoMXMXP/_GB�kOBJÐlÐqM�k�_CPoH^_gH¥_gB9M�Dj_GhlabH^_GM�hq_��¯ò9H^I�P�_gFoMX]`MXdÂBJ]GM�_gFohiDc]`M�D`ZAÐr_ChlDcIAB^_
NA]GHEk¬_ghikOHJyoÐlME>Æì¾Z�_¾hq_UwEhrpVM�D�D`BEa9MShlPoM�H�_gBÇ_gFAMnMOêÄN�MX]`hla9MXIV_gMO]²_gF�H¡_U_GFAMSdÂHJhqÐlZA]`Mn]gH¡_gM±D`FoBEZAÐlP�y�M�H^a9NAÐlhqýAMXP9_GB
HJy�BEZ�_¢ü^�7x�>ÆÒ¢FoMCBEN�_ghlabH^Ðlhq_�s%BJd�_gFAMCÑÀ\Çü^�±N�BEhqIL_fhiDÆ_g]`ZAMcdÂBJ]f_GFAMcÐlBJwEhr_²ÐlhqIAè%HJÐiD`Bo>vT�BJ]v_gFAMckOBJabNoÐlMOabMOIL_gHJ]`s
ÐlBJwJ�ÜÐlBEw¥ÐqhlIoè�zoy�MXkXH^Z�D`M�BJd¶_gFoMÇD`èEM�ÓCIoM�DGDOz�_gFAM�BEN�_ghlabH^Ð­HJa9NAÐqhlý�kOH^_GhlBEI�hiDcH^y�BEZ�_S}J�7x�>

{td(_gFoM%DgkOHJÐqMÇN�H^]gHJa9M�_gMX]�X�û�hiDCZoIAèÄIoBªÓcIÚhlI8ðÜØJ�Vò�z�_GFAMXI4Ó¾MÈIoMXMXP4_gBbZ�D`MÈa9BE]GM�_gFAHJIÚBJIAMÇN�BEhqIL_ndÂBJ]@f
_gB4MXD`_GhlabH^_GM¥y�B^_gFùà8H^I�PùX�ûª>9Y�MbkOHJI[ZADGM)×ëBE]wn!BJ]ÈD`BEa9M9B^_gFoMX]�BEN�_ghlabH^Ð²PoMXD`hlwEI-kO]`hq_gMO]GhqBEI�_gBRD`MXÐqM�k�_
_gFoMÈN�BEhqIL_�DO>CeLhq_`_gMX]CHJI�P4Y[Z2ð`~X�E�EØEò¢D`FAB�ÓnDc_gFAH^_SH����¦N�BEhlIV_SPoMXD`hlwEI4hiDcBENo_GhlabHJÐ­dÂBE]Cy�B^_gFRNA]`BEyAhr_SHJIAPRÐqBEwJhq_
ÐlhqIAèÄDX> x kXk�BE]GPohlIow�_gB�×9�ÜBENo_GhlabHJÐqhq_�s/_GFAM%BEN�_ghlabH^ÐÆHJa9NoÐlhlýAkXH¡_ghlBJI�DnH^]GM/~XØ7x'H^I�Pî}VÙ�x
dÂBJ]S_GFAM%NA]`BEyohq_±ÐlhqIAè
HJIAP-~�}7x!HJIAPÚ}E�rx!dÂBJ]¢_GFAM�ÐqBEwJhq_CÐqhlIoè�>9vÞB[�^o�.X��T� å������B���

ÑÀM�_��/ð « òUP�MXIAB^_gMS_gFoM�PoM�D`hqwEI�dÂBE]¢dÂHEk¬_gBE]GD « >f{�I4H?ýoê�MXP/PoMXDGhqwEI/HJNoNA]GBEHEkgF�ÓUM�ýA]gDj_CD`MXÐqM�k¬_cH¥PoMXDGhqwEI�dÂBJ]
_gFoM�k�BEIV_g]GBJÐUH^I�P[IoBEhiD`MbdÂHEk¬_gBE]GDOz��/ð*� Y ¡ ò¬>ÚeÄMOMbY[Z2H^I�P�óSH^abHEPAH�ð¦�^�E�J�Vò±dÂBE]�_gFoM�k�FoBEhik�MbBEd��/ðB� Y ¡ ò¬>
Ò¢FohiDÇPoMXDGhqwEI�ÓChqÐlÐvy�M�k�]GBVDGD`M�PîÓChq_GF�_gFAMbPoM�D`hqwEI-dÂBJ]�_GFAM�H^a9NAÐlhqý�kOH^_ghqBEI�dÂHEk�_GBE]O>�Ò¢FAhlDÇkXH^I[y�MbPoMXIoBJ_GM�P-HED�/ðB� Y ¡ ò����/ð+f ò�zÀÓcFAhikgF-a9M�H^I�D�HJÐqÐv_GFAM9]GZoI�D�hqI��/ðBf ònÓChqÐlÐvy�M9]`MXN�M�H^_GM�P-H^_ÇM�pVMX]jsî]`ZAI[BJd��/ðB� Y ¡ ò¬>
Ò¢FoMs�/ð+f ò�hiD¢H¥D`M�_cBEdÀN�BEhqIL_gD   f ø Y f2û Y,*+*,*EY f�� £ >²Ò¾FAM�BEN�_ghqa�H^Ð½PoMXD`hlwEI�_GFAMOBE]`sb_gMOÐlÐlD¾Z�D¾_GF�H¡_�f DGFoBEZoÐiP
y�MbDGM�_ÈH^_Ç_GFAM�ÑÀ\Çü^��N�BEhqIL_�ðÂdÂBJ]�_GFAMbNo]GBJyAhq_(�¡ÐqBEwEhr_ÇÐqhlIAèÚÓchq_gF-èLIABªÓcI2DGkOHJÐlM9NAHJ]gH^a9MO_gMO]¬ò�>�ìUZo_Ç_GFAM�ÑÀ\�üJ�
N�BJhlIV_ChiDcH?dÂZAIAk�_GhlBEI/BJd(y�BJ_gF]��H^I�P ¡ HJI�P/hlD¢ZAIoèÄIoBªÓCI½>

��~



Y[MbÓchlÐlÐ²IAB�ÓõP�M�DGkO]`hly�M�HRkOBJI�Dj_g]`Z�k�_GhlBJI[BEd¾ýoêÄM�P[PoM�D`hqwEI-_gF�H¡_ÈÓchlÐqÐ²hlIAkO]GMXHED`M9_GFAMbhlIAd»BE]`a�H¡_ghqBEI-hlI-_gFoM
MOêÄN�MO]Ghla9MOIL_UkOBEa9NAHJ]GMXP9_GB?k�BEI�P�Z�k¬_ghlIow%H^ÐlÐA_gFoMnMOê�N�MX]`hla9MXIV_�D�H^_�_GFAMSk�ZA]G]`MXIV_�pJHJÐqZAMCBEd�f � f � >�QUBJI�D`hiP�MX]
_gFoMÈa9B�PoMOÐ�g û ðB� Y ¡ Y f ò � Ú ð ¸ ¹»ºu�QÇiÊÔ÷rÀ=ÁÃÂ ÄMÅ��É�¾ ò¾ÓChr_gFKX û J��9èÄIAB�ÓCI½>±eÄZoNAN�BED`MAg û ðB� Y ¡ Y f � ò ] I�H3����ü
dÂBJ]²HJÐlÐo_GFAMc]GZoI�DfhqIw�/ðB� Y ¡ ò¬>ÆÑÀM�_Æf � � f � MOê�NÀð � ��X�û Ú ÷½ø ð�I²ò`ò¬>ÆÒ¢FoMXI�kgFABLBVD`M±û/N�BEhqIL_gDfdÂ]`BEa'ð+f � Y f � ò
HEDC_GFAM3�/ðBf ò¬>C{tdv_GFAMO]GM%hlDnIoB�NA]`hlBJ]±èLIAB�ÓCÐlMXPowJM%HJy�BJZo_@X�ûªz�_gFAMOIÚ_GFAM%M�ê�N�MX]Ghqa9MXIL_GMX]nD`FABEZoÐiP4_g]`s/_gB�wEZAMXDGD
HJIDf � DGH^_GhiD`d»sÄhlIow@g�û^ðB� Y ¡ Y f � ò ] ~ � I8dÂBJ]CHJÐqÐ�_gFoMÇ]`ZAIADchqI��/ð*� Y ¡ ò¬>

Ò¢FoMSÔ¾QUì M�ê�N�MX]Ghqa9MXIL_²hlD�H^I�MOêoH^a9NAÐlMcBJd½ý�ê�M�PbPoMXD`hlwEI½>vTABE]f_GFAMCBEN�MOI�DOz��/ðni ø ò ��  Ø Y | Y ü Y ñ Y Ù £ >²ÎSIoÐqs
Ø¥HJIAP4|9abhqÐ­ÐqhlIAM�ÓchiP�_GF/Ó¾MX]`M�Z�D`M�P/dÂBJ]CHJa9NAÐqhlý�kOH^_GhlBEI½>²T�]`BEa�_gFoMÈPoH^_gH9hlIRÒ(H^yAÐqM%ü?hr_nhlDckOÐlMXHJ]¢_gFAH^_CZ�D`hqIAw
ñbHJIAP�Ù¥a9hlÐlDnPohlPRIABJ_SNo]GBÄPoZ�k�M%abHJIVs4dÂHJhqÐlZA]`M�DnH^I�PR_GFAMO]GMXd»BE]`MÈhr_nÓ¢HEDnH�k�BEa9NAÐqMO_gM�Ó¢HEDj_GME>SuRBE]`M%DGHJa9NAÐqM�D
BEd�Ø�H^I�PÚ|�a9hlÐlDSk�BEZAÐlPÚF�H�pEM%y�MXMOIîZ�D`MXPähqI�Dj_gMXHEP�z�ÓcFAhlk�FÚÓ¾BJZAÐiPÚFAH�pVM%hlI�k�]GMXHED`M�P4_gFAM%hqIAdÂBJ]GabH^_GhlBJIÚhlIÚ_gFoM
MOêÄN�MO]Ghla9MOIL_�>9vÞ.-Ùþ ��� �h���;�r�B���Såù�����B���

{tIîH�D`M�ÕLZoMXIV_ghiH^Ð(PoMXDGhqwEIl�/ð+f òchlD±PohqW�MX]`MXIV_±dÂBJ]SM�HEkgFä]`ZAIîhqI��/ðB� Y ¡ ònH^I�PR_gFoM%N�BEhlIV_�DnhlI��/ðBf òcHJ]`M
k�FoBVD`MXI¥D`M�ÕVZAMXIV_ghlHJÐlÐrsV> x _fM�HEkgF¥]`ZAI½zE_GFAMUpJH^ÐlZAM¾BEd/f8� È¶ø hiDvP�MO_gMO]Ga9hlIoM�P%yAHED`M�P%BEI?_GFAMcPoH^_�HShlI%_gFoM¢NA]`MOp�hqBEZAD� P�M�D`hlwJI-N�BEhlIV_�DO>¥Y[M¥NA]GBJN�BEDGMbH^I-BEN�_ghqa�H^ÐfD`M�ÕLZoMXIV_ghiH^ÐvNA]`B�kOMXPoZo]GMbHED�dÂBJÐlÐqBªÓnDO>9Ñ­MO_ � ¥ y�M¥_GFAM9BEyADGMO]`pEM�P
IÄZoa%y�MX]±BEd�dÂHJhqÐlZA]`M�DSdÂ]`BEa H/DGHJa9NAÐqM¥BJdUD`hqôXM ¬ ÓCFoMXI f � f ¥S>9Q�BEI�D`hlPoMX]S_gFoM9DGHJa9M?a9B�P�MXÐvHED�hqI*ð¸ØE�Eò¬>
x DGD`ZAa9M%D`BEa9MÇNA]`hlBE]SPohlD`_G]GhqyAZo_GhlBJI2ðÂÓchq_gFäH�kOBJIL_ghqIÄZoBEZ�DnP�MXIADGhr_tsAò¢d»BE]�àÀ>nÒ¢FoMXIÚ_GFAMÈN�BVDj_gMO]GhlBJ]CpJH^]GhiH^I�k�MÈBEd
ÐlBJwhàäHJdi_gMO] � M�ê�N�MX]Ghqa9MXIL_gD¾hiD

ªo«�¬ ðéÐqBEwhà�© f ø Y+*,*,*EY f8� Y � ø Y+*,*,*EY � �¡ò � ª�«�¬ ðéÐqBEwhà�© f ø Y+*,*+*EY f8� È¶ø ò_ X ûû¬�� � È¶ø¥ % ø }�ð�|�¥¦ò Y
ÓCFoMX]`MJ|�¥ � ðéÐqBEwMfù¥ � ÐlBJwhà��iò�ã�X�ûªz�}�ð.|AòChiDSwEhrpVMOIîhqI ðé|V�Vò�z­H^I�PKàb�ÀhiDn_gFoM%_g]`ZAM¥ÑÀ\Çü^��N�BJhlIV_�>ÈuRhqIAhla9hqôXhlIow
_gFoMÈN�BED`_GMX]`hlBE]Cp^HJ]`hiHJIAkOMÈBJdvÐlBEw³àîÓchq_gFÚ]`M�D`N�MXk�_n_GByf4� È¶ø z�ÓUMÈwEMO_of Í� È¶ø � à � >CÒ¢FABJZAwJFÚÓ¾M%PoB�IABJ_SèLIAB�Óà��éz�H^d»_gMO] � M�ê�N�MX]Ghqa9MXIL_gD¾ÓUMÇF�HXpVMÇD`BEa9M�hlIAd»BE]`a�H¡_ghqBEI4HJy�BEZ�_�à��Â>¢eLB¥Ó¾MÈkOHJIRD`MO_	f8� È¶ø H¡_c_gFAM�y�M�Dj_CwEZAMXDGD
BEd¯à � zoDgHXs�H¡_¾_gFoM�N�BVDj_gMO]GhqBE]¾a9M�H^I�BE]¾N�BEDj_gMX]`hlBJ]¾a9B�PoMSBEd�à¶>ÆY FAMOI4H%N�BEDj_gMX]`hlBJ]¾a9B�PoMShiDUZ�D`M�P�ÓChr_gF/H�k�H¡_
NA]`hlBJ]ÇBJIùàÀzÀ_GFAhlDÇH^NANo]GBVHJk�F�]GM�P�Z�k�M�D±_gB�Y�Z�G Dbð`~X�E}EüEòSÐqBEwJhq_G��uÚÑ¶Ì.a9MO_GFAB�Pîd»BE]�M�Dj_GhlabH^_GhlIAw/ÑÀ\Çü^��MOê�kOMONo_
_gFAH^_¢Ó¾M�Z�D`M�P�_gFoM�NA]`BEyohq_CÐqhlIoè�hlI�Dj_GM�HEP�BEd(H¥ÐlBJwEhr_cÐlhlIoè�>

Ò¢FohiDÆHJNANo]GBEHEk�F?kOHJI?y�M¾MXHED`hlÐrsÇMOêÄ_GMXIAPoM�P�_gBS_GFAM�_tÓUB±déH^hlÐqZA]GM�a9B�PoM¾D`hq_GZ�H¡_ghlBJI­>veLZANAN�BVD`M;g ø ��Ú ð`ðéÐqBEwMß �
ÐlBJwMf ò»ã5X ø ò�Óchq_gF]X ø J �?èÄIAB�ÓCI½>UÒ¢FAMOIRH^_C_GFAM�ð � �.~�ò _GF D`_gHJwJM�ÓUMÈkXH^IRk�FABLBVD`Mif8� È¶ø _GB9abhqIAhqabhqôXMS_gFoM
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D`ZAa+BEdÀ_gFoM�ð¸HJDjs�a9No_GBJ_ghlkªò²N�BED`_GMX]`hlBE]¾p^HJ]`hiHJIAkOMXDcBJd(ÐqBEwMß(H^I�P/ÐlBJwhàX ûø¬Z� � È¶ø¥ % ø }�ð.| ø ¥Üò � X ûû¬Z� � È¶ø¥ % ø }�ð.|VûÔ¥¦ò Y
ÓCFoMX]`Ms| ø ¥ � ðÂÐlBJwMß � � ÐqBEwMfù¥Üò»ã�X ø HJIAPU|VûQ¥ � ðÂÐlBEw3f ¥ � ÐlBJwhà � ò�ã�X�ûª> x DUy�MXd»BE]GMJz
ß � HJIAP)à � kOHJI�y�MS]`MXNAÐlHEk�M�P
yLs/_gFoMXhl]nN�BVDj_gMO]GhqBE]na9M�H^I�D4�¡a9B�P�M�DnH^d»_gMO] � MOêÄN�MX]`hla9MXIV_�DO>C{�dÆÓ¾M?P�B�IoBJ_±èLIAB�ÓÎX ø H^I�PDX û z�_gFoMOsRkOHJIîH^ÐiD`B
y�M9MXD`_GhlabH^_GM�PädÂ]`BEa _gFoM�PoH^_gH4HJIAP-kXHJI-y�MbD`ZAyAD`_Ghq_GZo_gMXPîhlIî_gFAMbH^y�BªpEM9M�ê�NA]`M�DGD`hlBJI-dÂBJ]�ýoI�PohqIAwDf8� È¶ø >9{td
D`BEa9M?HJPAP�hq_ghqBEIAHJÐ(HEDGD`ZAa9N�_ghlBJI�D%ðéME> wA>qz�X ø HJIAPKX�ûÇP�B�IoBJ_�PoMON�MOI�PÚBEII�ëHJI�P ¡ òCHJ]GM%abHEP�MEz�_gFoMXIîH^_n_gFoM� _GF ]`ZAIRHJÐqÐ�_gFoMÈPoH^_gH¥dÂBJ]¢_GFAM�No]GM�p�hlBJZ�D � � ~�]GZAIADckXHJI4y�M�Z�D`MXP�_gB9MXD`_GhlabH^_GM�X ø HJI�P²X�û¡>

Ò¢FoM�N�H^N�MO]ÈdÂMXMXPoMO]ÈMOê�N�MX]`hla9MXIV_?P�hiDGkOZADgD`MXP[hqIÿeÄM�k¬_ghqBEI8�/hiD%H^I2M�êoHJa9NoÐlMbBEdcD`M�ÕVZAMXIV_ghlHJÐ�P�M�D`hlwJI­>RÒ¢FoM
MOêÄN�MO]Ghla9MOIL_gMO]�HEk¬_gZAHJÐlÐrsäZAD`M�PîH�_g]GhlHJÐvHJIAPîMX]G]`BE]�HJNANo]GBEHEk�Fä_gB/ýoI�Pä_GFAM9ÑÀ\Çü^��N�BEhlIV_�d»BE]�MXHEk�F�]`ZAI½>?Ò¢FohiD
D`M�H^]gk�F kOBEZoÐiP FAH�pEMîy�MOMXI hqabNo]GB�pVM�P�yLs�ZADGhqIAw2_GFAMîBJNo_GhlabHJÐ±D`M�ÕVZAMXIV_ghlHJÐSNo]GBÄkOM�P�ZA]`M�D�PohiDGk�Z�DGD`M�P�hlI _GFAhlD
D`M�k¬_ghlBJI­>

T¶Þ/ç4ã]ae;A`�âRßrþ�ã4à�� ß¡á)e á�âK`�åîß¡á9ßEãRà `I\dc3fH;�c%âRß5adc%à�á²þ
{tIR_gFAhlDSDGMXk�_GhlBEIRÓUMÈÓchlÐlÐ(kOBJabNAHJ]`MÇ_gFAMÈM8PbkOhqMXIAk�s4BEdfT x uRMÈÓChr_gFR_gFAMÇ_g]GHEPohr_ghqBEI�H^ÐÀÓ¾H�s4BEd²k�BEIAPoZ�k¬_ghqIAw

MOêÄN�MO]Ghla9MOIL_�DSÓchq_GF-kXH^_GMXwJBE]GhlkXH^ÐvPAH¡_�Ho>?ì¾MXkXHJZAD`M?_GFAM9HJa9NoÐlhlýAkXH¡_ghlBJIîdéHJk�_GBE]�hiD±IoBJ_�BEd�NA]`hlabHJ]jsähqIL_GMX]GMXDj_�_GB
_gFoM�MOêÄN�MX]`hla9MXIV_gMO]XzÄ_gFAM�H^a9NAÐlhqý�kOH^_ghqBEI�dÂHEk¬_gBE]¢hlD¢èJMXNo_CH¡_Chr_�D¢kOZo]G]`MXIL_CD`MO_G_GhlIowRðéDgHXs�f � òUhqI�_gFAM±_G]gHJPohq_GhlBJI�HJÐ
HJNoNA]`BVHEkgF­>Æ{tI�T x uRMC_gFohiD²déHEk¬_gBJ]�hiDfpJH^]GhqM�P9_gB%HJa9NAÐqhldis?_gFoMndéHJhqÐlZo]GM�DO>vT(hqêÄM�PbPoMXDGhqwEI�H^I�P�D`MXÕLZAMOIL_GhiHJÐ�PoM�D`hqwEI
kXH^I�y�M9HJPoBEN�_gMXPîdÂBE]�H^a9NAÐlhqý�kOH^_ghqBEI½>È{�IL_gZohq_GhqpVMOÐqsäD`MXÕLZAMOIL_GhiHJÐÆPoM�D`hqwEI�D�H^]GM¥y�MO_G_GMX]S_gFAHJI�ýoêÄM�P�P�M�D`hlwJI�DO>%{�I
D`M�ÕVZAMXIV_ghlHJÐ�P�M�D`hlwJI�Dv_gFoMCBEN�_ghlabH^Ð�HJa9NoÐlhlýAkXH¡_ghlBJIbkOHJIby�MnHEkgFAhlM�pVMXP9dÂBJ]²MOpEMX]`s?]GZAI½zVÓCFoMX]GMXHEDfhlIbý�ê�MXPbPoMXDGhqwEIAD
_gFoM%H^a9BEZAIV_nBEdvHJa9NoÐlhlýAkXH¡_ghlBJI/pJHJ]`hlMXDCd»]GBEa']`ZAI4_gBb]GZoIäHJI�PRkXH^IÚ]`M�D`ZAÐr_nhlIÚH9ÐlBVDGDcBEdÆhlIodÂBE]`abH^_ghqBEI½> x DcÓUM
F�HXpVM�D`MOMXI­z�HJy�BJZo_nü^�7x H^a9NAÐlhqý�kOH^_ghqBEIbÓChlÐqÐ�a�H¡ê�hqabhqôXMC_gFAMShlIAd»BE]`a�H¡_ghqBEI�hqI�_gFoMSMOê�N�MX]`hla9MXIV_�>²eÄB?hqd­Ó¾MS_GM�Dj_¬ DGHJa9NAÐqM�D�H^_�_gFAMbÑ¶\�üJ�/N�BEhqIL_�zÀ_GFAM9p^HJ]`hiHJIAkOM9BEd�_gFAM9M�Dj_ghqa�H¡_gM?ÓChlÐqÐ²y�MbDGabH^ÐlÐlMO]�_GF�HJI�_gF�H¡_ÈBEd�_gM�Dj_GhlIAw ¬
DGHJa9NAÐqM�D�H^_±f � >fì¾Z�_¾hqI�No]gHJk�_ghlkOMCÓ¾M±PoB%IAB^_¾èLIABªÓ _gFAMSÑ¶\�üJ��N�BJhlIL_X>ÆY[MSIAMOM�Pb_gB%D`N�MXIAP�DGBJa9MS]GMXD`BEZA]GkOMXD
_gB¥D`M�H^]gk�F/HJIAP�M�Dj_ghqabH^_gMn_GFAM�Ñ¶\�üJ�ÈN�BJhlIL_X>v{jDU_GFAhiD¾Dj_ghqÐlÐ½H^I/MEP�k�hlMOIL_cH^NANA]`BVHJk�F/kOBEa9NAHJ]GMXP�_GB9D`N�MXI�P�hlIow9H^ÐlÐ
_gFoM�]`M�D`BEZo]gkOMXDcH^_	f � yRÒ¢FAM�dÂBJÐlÐlB�ÓChqIAw¥]GMXD`ZAÐq_cNA]`Bªp�hlPoMXDcD`BEa9M�hqI�D`hlwJFL_cBJI/_gFohiDcÕLZoM�Dj_ghqBEI½>
�^�W�����?�+�:�W�.�?�<�	���E ¯g(ðB� Y ¡ Y f ò ��Ú ð ¸ ¹»ºu�QÇiÊÔ÷rÀ=ÁÃÂ ÄMÅ��É ò¡ 	á !
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Ò¢FoM9NA]`BÄBJd�BEd²_gFohiD±NA]GBJN�BEDGhr_ghqBEIîhiD�wJhqpEMXIîhlI�_GFAM x NAN�MOI�P�hqê�>?ïnBJ_GM?_gFAH^_�z­d»BE]�X,J ��_GFAM9No]GBLBEd�FABJÐiPoD
BEIoÐqs�HEDjsÄabN�_gB^_ghikOHJÐqÐqsV>9Ò¢FoMb]GMXDGZoÐq_�dÂBE]wX � �/hlDÇDj_g]`BEIAwJMX]O>�TABE]�_gFoM9_g]GHEP�hq_ghqBEIAHJÐfPoMXD`hlwEI�_GFAMX]`M9hiD�IoBRZAD`M
hlI�kOBJÐlÐqM�k�_GhlIow/PoH^_gH/H¡_if � >%T�BJ]�y�BJ_gF�ý�ê�MXP�P�M�D`hlwJI-H^I�PîDGMXÕLZoMXIL_GhiH^ÐvPoMXDGhqwEIä_GFAM¥N�BVDj_gMO]GhlBJ]SpJH^]GhlHJI�k�M¥BJd3à
wEBLM�DU_gBb�?HEDÆû�® � >²uRBE]GMOBªpEMX]¾_gFoM�MEPbkOhlMOI�k¬s�BJd(DGMXÕLZoMXIL_GhiH^Ð½PoMXDGhqwEI4k�BEa9N�H^]GM�P�_gB¥ý�ê�MXP/PoM�D`hqwEI/wEBLM�DU_GB� HED�û¯® � z�hqabNoÐqsÄhlIAw9_gFoM?D`ZAN�MX]`hlBE]nN�MO]GdÂBJ]GabHJIAkOMÈBJd²D`M�ÕVZAMXIV_ghlHJÐ(PoMXD`hlwEIADO>SÒ¢FÄZADny�HED`MXPÚBEIR_gFoM?HJy�BªpEM
NA]`BEN�BVD`hq_GhlBEI�ÓUMÇkXHJI4kOBJI�kOÐqZ�P�M�_gFAH^_CT x uRM�hlD¢abBJ]GM�M8PbkOhqMXIL_¢_GF�H^I/_gFoM�_G]gHEP�hq_GhlBEIAHJÐ­H^NANA]`BVHJk�F­>

°(Þ6^�æ-â?á6e c%â åîßrþ�ç�æ þ3þ(ßEãRà�þÛ`�à�å çRã4àÿçy\næ-åîß¡àVv âIc�ad`îâK±�þ
T�H^hlÐqZA]GMÇHJa9NAÐqhlý�kOH^_GhlBEI4a9MO_GFABÄP�ð¸T x uRM¡ò�Ó¢HEDCBJ]GhqwEhlIAHJÐqÐqs�a9BJ_ghrpJH¡_gM�P/yVs4BJZA]SH^_`_gMOabN�_c_gBbZAI�P�MX]GD`_gHJIAP½zN`ZADj_ghldisÚHJI�PäMOêL_gMOI�PÚ_gFAM?BEN�MX]GH^_ghqIAw�ÓchlIAPoBªÓ
ð¦Î¢Y3òCa9MO_GFABÄP½>ÈÒ¾FAMbÎcY a9M�_gFABÄPÚÓ¢HJD±NA]`BEN�BED`M�PäyLsä\±BJI

QUÐlHJZADGhqIAwäH^_jZSMO]GBªê�H^I�P2PoM�pVMXÐqBEN�M�P�yVs�Ò(HJwJZ�kgFAh¾HJIAP2FohiDÈKLHJN�H^IAMXDGM�kOBJÐlÐlMXHJwJZAM�DÈH^_¥TAZ�N`hr�9ZnMX]GB�ê�>Ú{�_?FAHED
y�MOMXI9Z�D`MXP9hqI�D`BEa9MchqI�P�Z�Dj_g]`hiHJÐAD`M�k�_GBE]GD²H^I�PbkOHED`MCDj_gZ�P�hlMXD²kOHJI9y�McdÂBEZoI�P¥hlI¥_GFAMCHJNoNAÐlhqM�P?Ðlhq_GMX]GH^_gZo]GMJ>ÆKVBVD`MONAF
HJIAP�Y[Z[ð¦�J�J�V�JòUHJNAN�M�H^]¾_gB¥y�M±_GFAM�ýo]gDj_¢_gB¥Dj_gZ�PÄs�hq_gD¾NA]GBJN�MO]`_ghqM�D¢HJI�H^ÐqsL_ghikOHJÐqÐqs�HJIAP/PoMOpEMXÐqBEN/H9DjsoDj_gMOabH^_ghlk
HJNoNA]`BVHEkgF4_gB¥_gFAMÇk�FABJhik�MÇBJdÆN�MO]Gd»BE]GabH^I�kOM�a9M�HJD`ZA]GMJzAabBÄPoMOÐlhlIowAz�HJIAHJÐrsoD`hiDOz�H^I�PRDjs�D`_GMXa
BJNo_Ghla9hlôXH^_ghqBEI½>fY[M
PohlDGkOBªpEMX]`M�P8_gFAH^_b_GFAMRkOBJ]GMRhiPoMXH�y�MXFohlIAPÿ_gFoMîÎ¢Y a9MO_gFoB�P hlD9déH^hlÐqZA]GMRH^abNoÐlhqý�kXH¡_ghqBEIÿÓcFAhlk�F ÐlMXPÿ_gB-_GFAhlD
Ó¾BJ]Gè�>CìUM�kXH^Z�D`MÇdéHJhqÐlZo]GMÈHJa9NAÐqhlý�kOH^_GhlBEIRkOHJIRy�M%HEkgFAhqMOpVMXPRhqIÚabH^ILs4PohlW�MX]`MXIL_CÓ¢HXsoDOz�_gFoM%HJNoNAÐlhlkXH¡_ghlBJIRHJ]GMXHED
HJ]`M9k�BEIADGhlPoMO]gHJyoÐqsÚM�ê�NAHJI�P�M�PîHJIAPä_gFAMbÎ¢Y a9MO_gFoB�Päy�M�k�BEa9M�D±H/D`N�M�k�hiH^ÐvkOHED`M?BEd�T x uÚMJ> x D±IoBJ_gMXPîIoM�H^]
_gFoMSMXI�P�BEd(eÄMXk�_ghqBEI/�Ä>��LzL_gFAMSNA]GBJN�BEDGMXP�HJNANo]GBEHEk�F�_GB?a9B�PoMOÐlhqIAw%HJIAP�HJIAHJÐrsoD`hiD�Zo_GhlÐqhlôXMXD²_GFAM±kOBJabNoÐlM�_gM±PoH^_gHo>
{�_9d»ZAÐqÐqs�MOê�NoÐlBJhq_�DÈ_gFoM/hlIodÂBE]`abH^_ghqBEI8hqI8_gFoM4PAH^_gH�H^I�P2_gFÄZAD?hiD¥HJIÿhla9No]GBªpEMXa9MXIV_¥BªpEMX]?_GFAM/MOêÄhiDj_ghqIAw[Î¢Y
HJNoNA]`BVHEkgF­>

T x uRM%Ó¾HED±P�MOpEMXÐlBJN�MXPRhlIÚ_gFohiDnN�H^N�MX]±HJD±H�wJMXIAMO]gH^ÐvH^NANo]GBVHJk�FR_gB�MOêÄN�MX]`hla9MXIV_�H¡_ghlBJIäH^I�PÚhlIodÂBJ]GabH^_GhlBEI
MOêL_g]GHEk�_GhlBJI­>�{�I�MOêÄN�MX]`hla9MXIV_�D9Óchq_gF H^I�hla9NA]`M�k�hiD`MRa9M�HJDGZo]GMOabMOIL_�DjsoDj_gMOa ðéBE]�P�ZAMR_GB[_gFAMRpEMX]js I�H^_GZA]`M
BEdC_GFAM4D`s�Dj_gMXa�òÈkXH¡_gMXwJBE]`hikXH^ÐcPoH^_gH�HJ]GM/BEdi_gMXI k�BEÐqÐlM�k¬_gMXP½>8Ò¢FoMOsÿH^]GM4k�FAMXHJN�MX]¥BE]¥M�HJDGhqMX]?_GB�abMXHED`ZA]`M/yAZ�_
kOBJIL_gHJhlIRÐlMXDGDChqIAdÂBJ]GabH^_GhlBJI4_gFAHJI4_gFAMÈkOBJIL_GhlIÄZoBEZADnPAH^_gHo>¢{�IÚM�êÄ_g]`MXa9MÈDGhr_gZAH^_ghqBEIAD¢_gFoMOs4NA]`BªpÄhiPoMÇÐlhr_G_GÐlM�BE]nIoB
hlIodÂBJ]GabH^_GhlBEI�d»BE]%_GFAM�hlIVpVMXD`_GhlwEH^_gBJ]gD�_gBîMXD`_GhlabH^_GMb_gFoM�dÂHEk¬_gBE]%MOW�M�k¬_�DO>�ÒÀB�HJa9MXÐqhlBJ]gH^_GM�_GFAhiD%D`FABJ]`_gkOBEa9hqIAwAz
HJI4HJa9NAÐqhlýAkXH^_GhlBJI�déHJk�_gBJ]ckOHJI/y�M�Z�D`MXP�_gB¥M�êÄ_G]gHEk¬_ca9BE]GM�hqIAd»BE]GabH¡_ghlBJI�yLs�wEMOIAMX]GH^_GhlIAw9P�hlW�MX]GMOIL_¢IÄZoa?y�MX]¢BEd
déH^hlÐqZA]GMXDcÓChr_gFÚMOêÄN�MO]Ghla9MOIL_�Dc]GZoIîH¡_npJHJ]`hlBJZ�DnD`MO_`_ghlIowVDCBJdÆ_gFAM%H^a9NAÐlhqý�kOH^_ghqBEIRdÂHEk¬_gBE]O> x a�H�N`BJ]SHEDGD`ZAa9No_GhlBEI
hlIîT x uÚM%hiDn_gF�H¡_�_GFAM?BJNo_Ghla%ZAa D`M�_G_ghqIAw�HJ]`]GhrpVM�PÚhlIä_gFAM?HJa9NAÐqhlýAMXPäkOBEIAPohr_ghlBJI�DnÓchlÐqÐÆ]GMOa�H^hlIÚ_gFoM9DGH^abM%hqI
_gFoM¥kOZo]G]`MXIL_�kOBEIAPohr_ghlBJI�DO>�Ò¢FAhlD±hlDS]GMXHED`BEIAHJyoÐlM%hlIîa9BED`_�H^NANAÐqhikOH^_ghqBEIADX>±Ò¢FAhlD�HJDGDGZoa9No_ghqBEIÚhiDSMXI�kOHJNADGZoÐiH¡_gM�P
hlI-_gFoMba9B�P�MXÐiD�MXa9NoÐlBªsEM�P�hlI-_gFohiD�N�H^N�MX]O>4ÒUÓ¾B4pVMO]gD`hlBJI�D�BEdU_gFAM�T x uRM�HJ]`M�Dj_GZ�PohqM�P-hqI[_GFAMbNAHJN�MX]XÏÇ_gFoM
kOBJIL_G]GBEÐfdÂHEk�_GBE]Ça9M�_gFABÄP-HJI�P�_gFoM�kOBJa9NAÐlM�ê�hr_tsîdÂHEk¬_gBE]�a9MO_GFABÄP½>�\ShiDj_GhlI�k¬_ghqBEI�D±y�M�_tÓ¾MOMXI-_GFAM9_�Ó¾B4pEMX]GDGhqBEIAD
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HJ]`MÇPohiDGk�Z�DGD`M�P�HJI�P/hqÐlÐlZADj_g]gH¡_gMXP�Óchq_gF/]GMXHJÐ­M�êoH^abNoÐlMXDX>
Ò¢FoMÈHJNoNA]GBEHEkgFRBJd(déHJhqÐlZo]GMÇH^a9NAÐlhqý�kOH^_ghqBEI�hiDCH^èÄhqI4_GB¥_gFAMÇHJkXkOMOÐlMO]gH^_GM�P�ÐqhldÂM±_gMXD`_GhlIowÚð x ÑoÒCòUhlI4]GMOÐlhiH^yAhqÐlhq_�s

Dj_gZAPohlMXD±ð¸uÚMOMXèJMX]�HJI�P�Ì�DGk�BEy�H^]Xz�~��E�J}VòvyAZo_�_gFoMX]GMSH^]GMSDGBJa9MSPohlW�MX]`MXI�k�M�DO> x I�BJyAhrp�hlBJZ�D²BJIAMShlD²_GF�H^_ x Ñ�Ò�hlD
Z�D`MXP9_GB%Dj_gZAP�s¥]GMOÐlhiH^yAhqÐq_ts¥H^I�PbT x uÚM¢_gBÇhla9NA]`BªpVMnÕLZAHJÐqhq_tsE>ÆÒ¢FAMC]GMXD`N�BEIAD`MnhqI x ÑoÒ hiD²ÐqhldÂM¢_ghla9MJzEÓCFoMX]GMXHED²hqI
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ÓCFoMX]`M�HED�_gFoM�T x uRMShiD¾PoMOpEMXÐqBEN�MXP�dÂBE]¾D`s�Dj_gMXa!BENo_Ghla9hlôXH^_GhlBEI�H^I�P�_GFAMO]GMXd»BE]`MS_GFAM�P�MO_gHJhlÐlD¾PohqW�MO]¢k�BEa9NAÐqMO_GMXÐqs
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