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B�CED FHG�IKJLD GMIKNOJLPQC R:JOS�GTRUC DVDWC�XZY [�\^]`_�aOCMbcD GMdLNfe�ghCHi)d'IkjTNOC D FHGZIHDVD1]lRUCHamG�n�JOafI�opaOGMq�Y JfeArsS�Gt_�aOCHbcDWGMdLN
IKaOGAC RHF�IKaujvY [�\�q�Y w%opicDWJpjMx�b�i�JyI�aOGAXzCMaOJOS`GM{9icIHD�opaOGMq�YWJfeAr�IK|<Y [�\tNfopafY b G}[�CHJOG�NyRUCHa~o�DVIKNONyo�I�[ZauG�_cDVIHopGANOC D F<Y [�\
CH[�GTC R�JOS�GT_�aOCHbcD GMdLN�eL��GTX�YVDVD�d'IHYW[:JfIMY [�I�������R�CMa^JOS�GT_�aOCHbcD GMd�NOG�J^CM[�JuS�G�opCMi�aONOGT��G�b�_cIK\HGMe`ghCHi
d'Ikj'i�NOG�IK[�j�R�IHopJ}XAGt_�aOC	FHGMq�Y [�o�DVIKNuN}X�Y JOS�CMi�Jz_�auC�F<Y [�\TJOS�G�_�aOC:CER�CHa}aOGMRUG�aOG�[copGMe
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�-��	��-h��8f���'7�3��<� B�i�bcd�Y JlI�b�afY GMRs_�auCH_�CHN�IHDAR�CHa�jHCHi�aT��[cIHDs_�aOC ��GMopJTb GMR�CHauG�NO_�afY [�\�b�aOGMIK|
� b�j��HafYVq�Ikj)��I�afo�S��M�H�OeArsS�G`_�auC���GMopJ}_�aOCH_ CHNfIHD�YWN�I'RUG�X�_cIKafIK\MafIK_�S�D CH[�\�G�n:_cDVI�[cIKJfY CH[�CM[�X}ScIKJ}jHCMi�IKaOG
S�CH_cY [�\�JOC�IMo�opC dL_cDVY NuScezrhS�GQ\HCEIHD�C RvIKNO|<Y [�\�RUCHa�JOS�GQ_�auCH_�CHN�IHD NyY N�JOC`\HG�J�GMIHo�S�\HauCHi�_'NOJfI�aOJOGMqLCH[�JOScY [�|<Y [�\
IKb CHi�J}JOS�G^_�aOC ��GMopJuNfxvIK[cq5IHDWNOCTJOClIHDVD C	X�GMIKafD j�R�G�GMq�bcIHo�|�CH[�JOS�G^_cD�IK[�Nfe

rhS�G�aOG�IKauG�d'IK[�j)q�Y  vG�aOG�[:JyJpj�_�G�N^CER#_�aOC ��GMopJuN}_�CHNuNfY bcD GMe}ghCHi�o�IK[¡opCH[�NfYVq�G�a�I`\ IHdLGMx�I�[cq�_�aOCH_ CHNOGTJOC
XACHaO|%CH[�i�[cq�G�aONOJ�IK[cq�Y [�\5JuS�G�IHDW\HCHafY JuScd'YVo`YWNONOi�G�N�I�NONOC<o�YVIKJOGMq�X�Y JuS�JuScY N`\ IMdLGMx<NOico�S¢IKN�S�C	X£JOC���[cq�IK[
GM{9icYVDVY b�afY�IHxvIKaOG^JOS�G�aOG�d'IK[�j�GM{9icYVDVYWb�afYVIHx q�C�[cIKJui�afIHD:_cDVIkj:Ny��[cq�NOico�S5GM{9icYVDVY b�a�YVIHx:X}ScIKJ�I�aOG^JOS�G�{9icIHDVY J¤j'C R
JOS�GAXACHaONOJcCHa�b�G�NuJhGM{¥icYVD�Y b�afYVIHx9G�Jfo�e�¦�JOScY [�|^JOS�G§dLCMNOJ�Y [�JOG�aOG�NOJ�Y [�\}_�aOC ��GMopJON�XACHicDVq�dLCvq�GMD9NOC d^Gm_�S�G�[�C dLG�[cI
Y [¢opCEdL_�i�JOG�a`N�o�Y G�[copG%IKN�IZ\ IHdLGMx�IK[cq�IK[cIHDWj:¨�G%IZN�YVdL_cDVY ��GMq�FHG�aONfY CM[ce�©<aOC ��GMopJON�d�Iuj%b�G�JOS�G�CHaOG�J�YVo�IHD�CHa
G�n�_�G�afYVd^G�[:JfIMDEYW[�[cIKJOi�aOGMe���D JOG�aO[cIKJ�Y FHGMD jMxHjHCHi�aA_�aOC���GMopJ§d'Ikj'b�G�I�[�G�n:JOG�[cq�GMqZNui�aOFHG�j�C R�JOS�G�DVYWJOG�afIKJOi�auG�Y [
I�Nui�b�ªuIKaOGMIHe'¦«R�jHCHi/o�S�C:CHNuG'JOC�q�C�I'NOi�aOFHG�jMx�jHCHi�NuS�CHicDVq�d'I�|HGTNOi�aOG'JOScI�J`jHCHi�i�[cq�G�aONuJfIK[cq5JOS�G'_cIK_ G�aON
XAGMDVDVx IK[cq�o�I�[�opC d^_cIKaOGtJOS�GQauG�NOicD JONfx IK[cq`JOGMo�S�[cY�{¥i�G�NAC R�q�YW EG�auG�[:J�_cIK_�G�aON�xMG�n�_cDVIHYW[�JOS�GMYWatIHq�F�IK[:J�IK\HG�N§IK[cq
q�Y NfIMq�F�IK[�JfIK\HG�N�ecghCMi�o�IK[5XACHaO|�CH[�JOScY N}_�auC���GMopJ^YW[�\HaOCHi�_�N}CER�IKJ§dLCMNOJ�PHe

¬ > ­ ¦®[�o�DVIKNON�XAGQ_�aOC	FHGMq`JOScIKJLY [)I~\ IHd^GQX�YWJOS%IQ��[cY JOGtNOG�JAC R:_cDVIkjHG�aONfxHX}S�G�aOGtGMIHo�S�_cDVIkjHG�a�ScIKN§IQ��[cY JOG
NOG�JhC RH_�i�aOG}NOJuafIKJOG�\ YWG�Nfx¥JuS�G}\ IHdLGAScIKNyI^¯tIKNOS�GM{¥icYVD�Y b�afY icd'e�°zi�atIHDW\HCHafY JuScd¡X§IKNhbcIKNOGMqLCM[�±�aOC	XAG�af² N���n�GMq
_�CEY [:JAJOS�G�CMaOGMd'³�XAGQNOS�C	XAGMq`JOScIKJAJOS�G�aOG�Y N§IQNOGM{9i�G�[copG^C R�_ C Y [�JONAJOScIKJ§opCH[�FHG�aO\HG�NAJOClIT¯QI�NOS�GM{9icYVDVYWb�afY icd'e
´ C�XAG�FHG�a�x�CHi�ah_�aOC�C R�X§IKNh[�CHJyIHD \MCHafY JOScd�YVo�ehrsS�G§¯QI�NOSTGM{¥icYVD�Y b�afY icdµXAG§R�CMi�[cqyX§IKNhJuS�G^D�YVd'Y J�C R�I�[�YW[���[cY JOG
NOGM{9i�G�[copG�CERmdQicD JfYVopCED CHaOGMq'NfYVdL_cDVY�opG�Nfe�rhScY N�DVY [�G'CERmIKaO\MicdLG�[:J�q�C�G�N^[�CHJ�D GMIHq�JOC�IZ��[cY JOG�IHD \HCHa�Y JOScd'eL¦®J
Y N�I�d�I1��CHa^CHi�JONOJ�IK[cq�Y [�\5CM_�G�[¶_�aOCHbcDWGMd·X}S�G�JOS�G�alI�¯tIKNOS�GM{9icYVDVY b�a�Y icd¸Y [�NOico�S�I�\ IMdLG%o�IK[�b�G�RUCHi�[cq
Y [�_ C D j�[�C d'YVIMD#JfY�dLGMeZ¦�[�JuScY N^_�aOCHbcD GMd�x<XAG%opCH[�NfY�q�G�a^JOS�G'NO_ GMo�YVIHDmo�I�NOGTX�Y JOS�J¤XAC�_cDVIkjHG�aONfe�r#C%b�G%d^CHaOG
RUCHafd'IHD�x�IKNONOicd^G`JOScIKJyJOS�G�aOG�I�aOG�¹`_cDVIkjHG�aONfxcIK[cq�_cDVIkjHG�a}º§o�S�C�CHNOG�Ntb�G�J¤XAG�G�[5»�¼½_�i�aOG`NOJuafIKJOG�\ YWG�Nfez�QNuNOicdLG
JOScIKJyJOS�G`\ IMdLG�Y N}\ YWFHG�[5b�j�D�Y NOJfY [�\TJOS�G�_cIkjHCH /R�CMa}GMIHo�S�_cDVIkjHG�a�RUCHa}GMIHo�S5»m¾Q¿�»<À`_�CHNON�Y bcD G`_cD�Iuj�N � JuScY N§Y N
JOS�G^JOa�IHq�Y JfY CM[cIHD�_cIkjHCH �d�IKJOafY n<�Oe�Á`Y FHG�IL��[cY JuGTIHDW\HCHafY JuScd£RUCHaA��[cq�Y [�\�IT¯tIKNOS�GM{9icYVDVY b�a�Y icd�R�CHaAJOScYWN^o�I�NOGMe
ghCHi�a�IMD \HCHafYWJOScd£d'Ikj�aOi�[�Y [�G�n�_�CH[�G�[�JfYVIMD�JfYVdLGMe

¬ $ ­`Â CH[�NfYVq�G�a�I�¹Kª�_ G�aONOCH[�\ IHd^G�Y [�JOS�G�d'IKJOafYWn�R�CHa�dÃIHDWNOC'i�NOGMq�YW[5JOS�GT_�aOG�F<Y CHi�N^_�aOCMbcD GMd'eQ�QNuNOicdLG
JOScIKJ�b�CHJuS�_cDVIkjHG�aONmScIkFHGy»5_�i�aOG^NOJuafIKJOG�\ YWG�Nfe<¦®[�I`¯tIKNOS�GM{¥icYVD�Y b�afY icdÄIy_cD�IujMG�atd'Ikj'b GQaOGM{9icY aOGMqZJuC`_cDVIkjlI
d'Y n�GMqQNOJOafI�JOG�\HjtJOScIKJ�\ Y FHG�N�[�CH[�ª�¨�G�aOC^_�aOCMbcIKbcYVDVY J¤jtJOC�IHDVD � CHa~IHDVdLCHNuJ�IHDVDV��C R�ScY Nh_�i�auGzNuJOafIKJOG�\EY G�NfehB�JOafI�JOG�\ Y G�N
JOScIKJLd'Y nTb�G�J¤XAG�G�[�NOCld'IK[�jZ_�i�auGQCH_�J�Y CH[�NtI�aOGQScI�afq§JuC`_cDVIkjMx�I�[cq�IHDWNOC`ScIKa�q§JOC�i�[cq�G�aONOJfI�[cq�e}rsS�Gt\HC IHD�C R
JOScY Nh_�auCHbcD GMd6Y NhJOC^NuS�C�X¶JuScIKJhCH[�G�o�IK[TaOGMIMo�S%I�[�IMDVdLCHNOJ�_�G�a�R�GMopJL¯QIKNuS'GM{¥icY�DVY b�afY icdµb�j`_cD�Iuj<Y [�\^NOJuafIKJOG�\ YWG�N
JOScIKJACH[cDWj�o�S�C:CMNOG^b�G�J¤XAG�G�[�I'RUG�X�C R�JOS�G^CH_�J�Y CH[�Nfe

�tNtYW[%o�DVIKNON�x1XAGQXZYVDVD�i�NOGtÅ:ÆhJuC`b�GtJOS�Gt_�aOCHbcIKbcY�DVY J¤j�q�Y NuJOafY b�i�JfYWCH[lR�CHa�_cDVIkjHG�ahÇ#x1NOC�Å Æ¼ Y NmJuS�GQ_�aOCMbcIKbcYVDVY J¤j
JOScIKJ�_cDVIkjHG�ahÇ}XZYVDVD9i�NOGAScY Nhº�JOST_�i�aOGANOJuafIKJOG�\HjMe�rsS�GANOi�_�_�CMaOJmC R�I^d�Y n:GMqQNOJuafIKJOG�\Hj^Å Æ R�CHah_cD�IujMG�a�Ç�YWNhJOS�GANOG�J
ºmNuico�S%JOScIKJAÅ Æ¼yÈ?É xvYVe GMe�x�JOS�G^[�icdyb G�aQCER�q�Y  vG�aOG�[�JA_�i�aOG`NuJOafIKJOG�\EY G�NAb�GMY [�\)d'Y n�GMq�es��G^X�Y�DVD:b�G�YW[:JOG�auG�NOJOGMq
Y ['NuC D i�JfY CM[�NhX}S�G�aOGtGMIHo�S���CHb�ScIKNtI}NOJOafIKJuG�\Hj`X�YWJOS'Nfd'IMDVD�NOi�_�_�CMaOJfeAÊ½[cRUCHaOJui�[cIKJOGMD jMxHNOC dLG�¯tIKNOS�GM{¥icYVD�Y b�afYVI
d'Ikj'\ YWFHG^_cDVIkjHG�aONANOJOa�IKJOG�\ Y G�NAX�YWJOS�D�IKaO\HG^NOi�_�_ CHaOJfe



�HCHa�IL\EY FHG�[�Ë ÈÌÉ x�XAG^X�YVDVD:NfIkj�JOScIKJ�I`NOG�J}C R�d'Y n�GMq�NuJOafIKJOG�\EY G�NAÅ ¾KÍ Å À Y N�Ë�ªuIK_�_�aOC	nvY�d'IKJOG�¯tIKNOS�YVRhRUCHa
b�CMJOS�_cDVIkjHG�aON}Ç�Î��QCHa�¹Mx�IK[cq�IHDVD:CHJuS�G�a}NOJOafI�JOG�\ Y G�N�ÏÅ Æ RUCHa}JuScY NA_cDVIkjHG�afx:JOS�G`G�n�_�GMopJuGMq�_cIkjHCH ¡R�CHaA_cDVIkjHG�ayÇ
i�NfY [�\�NOJOa�IKJOG�\Hj¢ÏÅ Æ Y N�I�JTdLCMNOJTËuÐ dLCHauG`JOScIK[%ScY NtG�n:_ GMopJOGMq�_cIujMCH �i�NfY [�\�NOJOa�IKJOG�\Hj�Å Æ x�X}S�G�aOGlÐ Y NtJOS�G
d'IKn<YVdQicdÌ_cIkjHCH ½e

B�S�C	X�JuScIKJTRUCHa�I�[:j���n�GMq�Ë ÈÌÉ IK[cq%IK[:j�¹`_cDVIkjHG�a}\EIHdLG`XZY JOS�IHDVD�[�CH[�[�G�\ IKJfYWFHG`_cIkjHCH vNfx:JOS�G�auG�Y N�IK[
ËÑªuIK_�_�auC�n<YVd'I�JOG%¯tIKNOS�GM{¥icYVD�Y b�afY icdÃNOico�S�JuScIKJTb�CHJOS�_cDVIkjHG�aON�_cDVIkj�JOS�G�R�CEDVD C	X�Y [�\�NfYVdL_cDWG�|<Y [cq5C R}d'Y n�GMq
NOJOa�IKJOG�\Hj<³}�1CMa}GMIHo�S5_cDVIkjHG�a}ÇTJOS�G�NOJOafI�JOG�\Hj�NOGMD GMopJON�I`NOi�b�NOG�J�ÒÓ Æ C R�IKJ�dLCHNuJ�Ô � DWCH\h»½�½C RE_cD�IujMG�azÇ	JOS�_�i�auG
NOJOa�IKJOG�\ Y G�N�x�IK[cq�d'IK|HG�Nt_cDVIkjHG�a}Ç�NOGMD GMopJtCH[�GTC REJOS�GTNOJOafI�JOG�\ Y G�N�YW[ ÒÓ Æ i�[cYVRUCHafd�D j�I�JQafI�[cq�C d'eTrsS�GTNOG�J ÒÓ Æd'Ikj5b G%I5dQicD J�Y ª�NOG�Jfx�YVe GMeVxhd�Iuj¡opCH[�JfIHY [�JOS�G'N�IHdLGT_�i�aOG�NOJOafIKJuG�\Hj�dLCHaOGTJOScI�[�CH[copG � Nuico�S¢IZNuJOafIKJOG�\Mj�Y N
dLCHauG�DVY |MGMD j�JuC�b GZNuGMD GMopJOGMq�b�j5JuS�G`afIK[cq�CEdÃo�S�C YVopGM�Oe�rsS�G�opCM[�NOJfIK[�JTYW[5JOS�GlÔ �uÕ �s[�CHJfI�JfY CH[�d'Ikj)q�G�_�G�[cq
CH[�JOS�G^\EY FHG�[�_cIKafIMdLG�JOG�a�ËOe

´ Y [�Jf³'opCH[�N�YVq�G�a�IK[�j/d'Y n�GMq�¯tIKNOS�NOJuafIKJOG�\Hj%X�Y JOS�_ CHNONfY bcDWj¶D�IKaO\HGTNOi�_�_ CHaOJfxAIK[cq�JuaOj5JOC%NfYVdL_cD�YVR�j%JOS�G
NOi�_�_ CHaOJ}b�j�NuGMD GMopJfY [�\'JuS�G^NOi�b�NOG�JON�ÒÓ Æ RUCHaAJOS�G`J¤XACT_cDVIkjHG�aONAbcIKNOGMqZCM[�JOScY N�¯tIKNOS�NOJuafIKJOG�\HjMe

¬pÖ ­ ¦®[×o�DVIKNON'XAG�q�Y N�opi�NONOGMqÙØ�FHC D i�J�Y CH[cIKaOj/B�JfI�bcD G�B�JOafIKJuG�\ Y G�Nfe ´ G�aOG�Y N%I�¹�_�G�aONOCM[Ù\ IHd^G�X�YWJOS¶[�C
Ø<FMC D i�JfY CM[cIKaOjlB�JfIKbcD G�B�JuafIKJOG�\HjMe
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¦�[�JOScYWN^\ IHdLG�JOS�GT_cDVIkjHG�aON�o�S�C:CMNOGTb�G�J¤XAG�G�[¶P`_�i�aOG'NuJOafIKJOG�\EY G�Nfez�tNONOicdLG É'Ü Ú Ü �MeZrhS�GZi�[cY�{¥i�Gl¯tIKNOS
GM{9icYVDVY b�afYWicd�YWN}JOCld'Y n � �HÝHPMxE�MÝHPHxv�HÝHPH��b G�JpXAG�G�[�JOS�G�P^_�i�aOG`NOJuafIKJOG�\ YWG�NfemrsScYWN�¯QI�NOS�Y N}[�CHJyG�FHC D i�JfYWCH[cIKaOj
NOJfI�bcD GMxvIK[cq�S�G�[copG�JOScY NA\ IHdLG^ScI�N}[�C'G�FHC DWi�JfY CH[cIKauj'NOJfIKbcDWGQNOJuafIKJOG�\HjMe

Â CH[�NfYVq�G�aLI~NOj<d'dLG�JOa�YVosJ¤XAC^_�G�aONOCM[�\ IMdLGMx1X}S�G�auGQb CHJOS�_cDVIkjHG�aONhScIkFHG}CH[cDWjZJ¤XAC`_ CHNONfYWbcD jT_�i�aOGQNuJOafIKJOG�ª
\ Y G�N�x�o�IHDVD�JOS�GMd£�ÞIK[cq5±Ae�rsS�G`\ IMdLG`b GMY [�\�Nujvd'd^G�JOafYVo^dLGMI�[�NQJOScI�JQJOS�G�auG�IKaOG�]%q�Y  vG�aOG�[�JQ_cIkjHCM EN�³sJOS�G
_cIkjHCH ×RUCHaTb�CHJuS�_cDVIkjHG�auN�RUCHaT_cDVIkjvY [�\%NOJOafI�JOG�\Hj��Tx�CHal±ÌaOG�NO_ GMopJfY FHGMDWjMx}IK[cq5JOS�G�_cIkjHCM ×YVRsCH[�G�_cDVIkj�N`��x
IK[cq'JOS�G^CHJOS�G�at_cDVIkj:N§±Ae��QNONuicdLG`JOScI�J�IHDVDvRUCHi�a}C R�JOS�G�NOG�_cIujMCH vN^I�aOG�q�Y  vG�aOG�[�Jfe}B�S�C	X�JuScIKJ}NOico�S�IL\EIHdLG
IHD X§Ikj�NmScIKN�IK[�Ø<FMC D i�JfY CM[cIKaOjlB�JfIKbcD G�B�JuafIKJOG�\HjMe

¬ +s­ rsS�G§o�DVIKNONfY�o�IHD:±�G�aOJuafIK[cq~\EIHdLG§Y N�JOS�G§R�C D�D C	X�Y [�\ eE�tNONOicdLGAJOScI�J�JOS�G�auG^I�aOGm»�opC d^_cIK[cY G�N~opC dL_�G�J�Y [�\
RUCHaTopi�NuJOC dLG�aONtb�j5_�aOC<q�ico�Y [�\�JOS�GTNfIHdLG�_�aOCvq�icopJ�e'ØmIHo�S�opCEdL_cIK[�j�º�o�IK[�q�G�JuG�afd'Y [�GlI`_�aOCvq�icopJ�Y CH[/D G�FHGMD
ß ¼pxsNOC5JuS�G�aOG�XZYVDVD<b G ß Î ¼ ß ¼A_�aOC<q�icopJ'CH[�JuS�G�d'I�aO|HG�Jfe�¯½C	Xàq�GMd'IK[cq�R�CHaTJOScYWN`_�aOC<q�icopJfxsC RAopCHi�auNOGMx
q�G�_�G�[cq�NTCH[�JOS�GT_�afY�opGMxhIK[cq�CH[copG ß IHdLCHi�[�JTYWN^CH[�JOS�Gld'IKaO|HG�J�x#_�afY�opGZXZYVDVD�NOG�JOJfD GTNOC�JOScIKJ�IMDVD ß IHdLCMi�[:JY N}NuC DVq�em�QNONuicdLG`JOScI�JQXAG�IKaOG�\ Y FHG�[�I�áHq�GMd'IK[cq�ª�_�afY�opG�opi�auFHGMáLÅ �Oâ �}Y NyJOS�G`_�afY�opG`JOScIKJZIHDVD C	X}N§IHDVD ß i�[cYWJONJOC�b�G�NuC DVq�e��tNONOicdLG�JOScI�J`Å �Oâ �TY N�I�dLCH[�CHJOCM[�G%q�GMopaOGMIKNfYW[�\ x}q�Y  vG�aOG�[�JfYVIKbcDWG%R�i�[copJ�Y CH[¶C R â e��ãY JOS�JOScY N
q�G���[cY JfYWCH[cxEJOS�GlY [copC dLGTC R�JOS�GT��afd�º}X�Y�DVD#b G ß ¼ Å � ß �OeL�tNONOicdLGTJOScI�J^_�aOCvq�icopJ�Y CH[/Y N^FHG�aOj�o�S�GMIK_cx�IK[cq�NOC
GMIHo�S���afdäX�Y�DVD:_�aOCvq�icopG�JOC%d'I�nvYVd�Y ¨�GQJuScY N�Y [copC d^GMe
� IM��B�S�C�X×JOScIKJtJOS�G`JOCMJfIHDvY [copC dLG�R�CMaTI�dLCH[�CH_ C DVY NuJfYVom��afd'x�o�IK[5b G�I�aObcY JOafI�afYVD j'ScYW\HS�G�a}JOScIK[%JOS�GTJOCHJfIMD

Y [copC dLGAC R d'IK[�j�q�YW EG�auG�[:Jh��afd^NhNOScIKafY [�\^JuS�G}NfIHdLG§d'I�aO|HG�Jfe ´ Y [�Jf³�JOScY NyY NhJOaui�G�R�CMayIHDVdLCHNuJAIHD�D�_�afYVopG
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