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recherche français ou étrangers, des laboratoires
publics ou privés.

https://hal.archives-ouvertes.fr
https://tel.archives-ouvertes.fr/tel-00003803


��������� � 	�
�	�
������������������� ���"!$#%���'&)(*#+�,���.-�/�0+��12#+�����3�
465798�:�;=<37?>@79A,<�B,7DC�EF;=>@:�<HGIEFAJB�E�KL<HEF;=:�MI7�7?AN8�O�P�Q�GSRFTU7 5V K=EFMW7XB,E�K=<3EF;=:�MW7ZY�[]\ V \

^ _ `a b"a

cedFfg=h]gjilkefg=g%g=k+h]monFk]gjiFnFgpceneqFrtstuenFgjv�gji�kwrtgyx�x{z}|=k]moqed~g{�����ex
ce��d

���w�.�����p��� ���y�������J���}�

cemoned�r���moqFk]gjilk]stmoi@��n
���D�.�U�%����� �p¡�¢j£~¤�¥§¦~¨�¡���©�¦ª�X«¡2��¡2¬­�%¡�¥
®�¯�°±e²�³µ´�¶W³µ· °±­¸�¹{º¼»¾½L·j³¿·9À�´�»�·j½ °±Á¶ °±,ÂÃ±,»�·=´�³IÄj±e½ÅtÆ,ÇSÇWÈÊÉ¿ËÍÌªÎ%ÏÑÐ�Ò}ÓªÇSÔ�Õ]Ö]Ö~×�Ø

Ù+ÚFÛ,ÜÁÝßÞ

à�á�â�ã â�ä*å�æèç à2ç é{æëê ì à à�ä
ì í á�ä*å�é{ê âïîèì àðçñä*â�ä*å�æèç çòí óôá õà�âöå�ê­à

¹{º�Â ¯ ºU½�³¿·j³µº�»­÷øÀúùûÀ¾Ä�üýÿþ����������
	��
������������������ gj�li�����stgjd]dªg��­stg=rtg=|! 
"9m
#%$'&�&)(��'���
	��*�+� �øs gjd�dªg
,Nfg=h]g=h]uenFg=r rtg=h�*strtr s¿qedªmFdª�.-�g=sth]�emod0/
1324$�5pþ�67$����
	��*�8� 9 gjd]ie��d~� 9 mFdª�egjdªstg� gj�li;:Ud���i=<|=m�sth?>�g=|=m�rtrtg!@� gj�liA��fg=k]gjd�*strtr s¿qedªmFdª�.-�g=sth]�emod0/� gj�li�����stgjd]dªg��­stg=rtg=|! 
"9m





��������� � 	�
�	�
������������������� ���"!$#%���'&)(*#+�,���.-�/�0+��12#+�����3�
465798�:�;=<37?>@79A,<�B,7DC�EF;=>@:�<HGIEFAJB�E�KL<HEF;=:�MI7�7?AN8�O�P�Q�GSRFTU7 5V K=EFMW7XB,E�K=<3EF;=:�MW7ZY�[]\ V \

^ _ `a b"a

cedFfg=h]gjilkefg=g%g=k+h]monFk]gjiFnFgpceneqFrtstuenFgjv�gji�kwrtgyx�x{z}|=k]moqed~g{�����ex
ce��d

���w�.�����p��� ���y�������J���}�

cemoned�r���moqFk]gjilk]stmoi@��n
���D�.�U�%����� �p¡�¢j£~¤�¥§¦~¨�¡���©�¦ª�X«¡2��¡2¬­�%¡�¥
®�¯�°±e²�³µ´�¶W³µ· °±­¸�¹{º¼»¾½L·j³¿·9À�´�»�·j½ °±Á¶ °±,ÂÃ±,»�·=´�³IÄj±e½ÅtÆ,ÇSÇWÈÊÉ¿ËÍÌªÎ%ÏÑÐ�Ò}ÓªÇSÔ�Õ]Ö]Ö~×�Ø

Ù+ÚFÛ,ÜÁÝßÞ

à�á�â�ã â�ä*å�æèç à2ç é{æëê ì à à�ä
ì í á�ä*å�é{ê âïîèì àðçñä*â�ä*å�æèç çòí óôá õà�âöå�ê­à

¹{º�Â ¯ ºU½�³¿·j³µº�»­÷øÀúùûÀ¾Ä�üýÿþ����������
	��
������������������ gj�li�����stgjd]dªg��­stg=rtg=|! 
"9m
#%$'&�&)(��'���
	��*�+� �øs gjd�dªg
,Nfg=h]g=h]uenFg=r rtg=h�*strtr s¿qedªmFdª�.-�g=sth]�emod0/
1324$�5pþ�67$����
	��*�8� 9 gjd]ie��d~� 9 mFdª�egjdªstg� gj�li;:Ud���i=<|=m�sth?>�g=|=m�rtrtg!@� gj�liA��fg=k]gjd�*strtr s¿qedªmFdª�.-�g=sth]�emod0/� gj�li�����stgjd]dªg��­stg=rtg=|! 
"9m





B
CEDGF DGH3IKJ4DGF DGL;M�N

OQP�R�SUT�V�WXT�TZY[TZR\W^]`_^a*b!cda�e
R�fhgia�TG_^YkjhflS�T
mnfhY?b'YoTZflS�T
V�P'P�S�p)aocrq?V�YkWs_hV�WXT
g�Yuthfh]`_^YuP'a�V�g�SUTZYkP
v Vu]'whx�T*Y)yXO�P'R�SUTGV�WhWlakY�TGjhg�YkSiWhY�T?_^Y�]'P�Vkp�V�S�g�zX_^YuP'YkWXe
R�W7]'P'Y{T�zh_7Yd_7S�T'e
fXT'T*S�R�W|T�zX_=}~Yk�^jXakP�S�YkW|e�Y�T�V�e��e�f v fhgiakY�T=Yk]?TZflP']'R\fh]?_^YGtXR�WXT?TZR\fhp)YkWhSiP!T�y7q
}�Y�T*]�flW;P'akYkgljhg�V�S�TZSiP�jXR�fhP v R�Sl_^YGjXR�flp)R�S�P�P�Y v YkP�e�S�YkP]'R\fh]'Y{TKg�Y�T�j�Y4P!TZR\WhWhY�TGm)fhSXR�W7] v V�P!m)fha�e
Yk]']�Y�jXakP�S�R7_^Y)yX�XY�jhgifXTG_^fhP?p�Vd�4]'P'Y`_^Yug�Y{T�e
S�]'Y4P�]�R�fXTKY4]_^Yug�Y{TKP'Y v Y4P!e�SiYkP�c;wXV�fh]�YkfhP
_^Yoe�Yom)f�}�Sig�T v }�R\W^]?V�jlj�R\P']�a)y�d}�V�tXR�P!_;b'Yu]�S�YkWXT?c�Y4�^jhP�S v Y4P v V�P'Y{e�R�WhW|V�S�T�T'V�WXe�Yoc���R\WXTZSiYkfhP
��V�WhS�Y4g���flYkP'P�Y�V�f�m)fhS�ak]!V�S�]_^SiP'Y�e�]�YkfhP3_^fA�`�����'�dgiR�P�T'm)fhY�bk}�V�S7_^aktlfh]'a v VGOKwhx{TZYKY4]3mnfhS v }�VKV�e4e�fhYkSig�g�S�_hV�W|T�T*R�W;g�V�tXR�P!V�]'R\S�P'Y�y��YrP�Y v YkP�e�S�YoV�f|T'TZS
T*R�W�T*fXeke�Y{T'TZY4fhPo��R�WXT*S�YkfhP[��R v S�WhSUmnfhYr�
R\fh]']�YrjXR�fhPog�Y�TZR�fl]'S�Y4W�mnf+}�S�g v }�VV�jlj�R\P']�a.crg�V���R�SUT�jXR\fhP v YojXYkP v Y4]']'P�Y;_^YAP'a{V�g�SUTZYkP v V�]'wlx�TZYA_hV�WXT�giY�T v YkSig�g�YkfhP�Y�TGe�R�W|_^S�]�S�R�W|TYk]GjXR�flP�g�}�R�tl]'YkW7]'SiR�W�_=}�flW�e
R�W7]'P!V�]
_^YujXR)TZ]*�*_7R7e�]'R\P!V�]oV�f��)V�jXR\W�y=��YuP�Y v YkP�e�S�Y
V�fXT'T*S�g�}�YkWXT*Y v thg�Y_^Y�T
jhw^�lTZSUe�S�Y4WXTKYk]u_^f�jXYkP�TZR\WhWhYkg�_7f����`���'��jXR�fhP�giYkfhPuV v V�tlS�g�Si]'a)yl��Yd]�S�YkWXT
crP'Y v YkP!e�SiY�P?jhg�f|TjXV�P']'SUe�fhgiS�xkP�Y v YkW)]ue
YkP']�V�S�WlY�T�j�Y4P!TZR\WhWhY�T;Vkp)Y�e;g�Y{T'm)fhYkg�giY�T�bk}�V�S�jhg�f|TdS�W7]'YkP�V� �S�¡���V�_lV v Y���P v Ykg�giY�8V�]�R�fhP4z)��V�_lV v YGq�whP�S�TZ]�S�WhYG�XY v V�S�]�P'Y)z
Yk]%��V�_hV v Y?��S�e�R\g�Y��
fhthP'�ujXR�flP�g�YkflP� �YkW7]'Sig�g�Y{T'TZY%Yk]�giYkfhPY�¢£ekV�e
S�]'a¤c�P'ak \g�YkP3g�Y�T%_^S�p)YkP�T�T*R�fXe
S�T�V�_ v S�WhSUTZ]'P�V�]�S¥��T�V�fl�hm)fhYkgUThbk}�V�Shjhf;�k]�P'Y
e�R\W^��P'R\W^]�a)¦)��Y�T�TZS�Y4fhP!T��V�WhS�Ykg�§?V�Sig�gUV�W7]kz��XfXer�XYk \Y�V�P�_¨Y4]d��Y{V�W���V�fh]'SiYkPdjXR\fhPdgUV£j|V�]'SiYkWXe�YAYk]ug�VrjhP�R v jl]'S�]�fX_^YAm)f�}�Sig�T
v Yk]�]!V�S�YkW7]�crP�a�TZR\fX_^P'YAg�Y{T�_7S�p)YkP�T�jhP'R\thg�x v Y�T
_=}�SiW^��R�P v V�]�S�m)fhY;m)fhY
bk}�V�S�jhf©giYkfhPuT*R�f v Yk]']�P'Y)y8��YP'Y v YkP!e
S�Y?V�fXT�TZS+��V�_hV v YG��R\WhS�m)fhY`ªKYk�djXR�flPKT�V� \YkW^]�S�gig�Y�T�TZY)y\«�W^¬XWAfhW�P�Y v YkP�e�S�Y v Y
W^]3T*jXa�e�S�V�g8V��P3��Vkp7S�_uªKR�Sig�g�Y4�Gj�R\fhP�g�Y{T=WhR v thP'Y4fXTZY�TXP'akjXR\WXTZY�T�m)f�}~S�g)VKtlS�YkWup)R�flg�fuV�jhjXR�P']�YkP%V�fh��WlR v thP'Ykf|TZY�Tm)fhY�TZ]�S�R\WXTGmnflYKbk}�V�S�jhf.gifhS�jXR)TZY4P�T*fhP v R�Wr��fh]�fhP
TZa­b'R�fhP
V�f��)V�jXR\W�y��Y;]'SiYkWXT�YkW|TZfhSi]'Y;cAYk�^jlP'S v YkP v V; �P�V�]�S�]'f|_^YAV�fh� v Y v thP'Y{TK_^Y v R\W;b'fhP��)y8��R�WXT*S�YkfhP���Y�V�W^�®hP!V�WX¯�R�SUT£�XY{e�R�gig�Yk�°mnflS
V�thS�YkW�p)R\fhg�f��k]�P'Y.g�YrjlP'a�T*S�_^YkW7]A_^Y v R\W�b'flP'�)y%��R�WXT*S�YkfhP;±²Sig�giS�thP�R�P!_
³GYkS�T�_^R�P*�G_8}�Vkp)R�SiPuV�eke
Ykjh]'a[_=}��4]'P'Y;P�V�jhjXR\P']'Y4fhPo_^Y v V�]�whx�TZY;Y4]umnflS�Y�TZ]up)YkW7f�_7Yr��´n��jXR�fhP v VTZR\fh]'Y4WXV�WXe
Y)yh��R\WXTZSiYkfhPGµ�SiYkP'P�Yu��a�T*Y�T'm)fhYkgig�Y�T�m)fhS+V;V�eke�Y4jh]'a`_^Y���V�S�P'Y`fhWrP!V�jhjXR�P�]�T*fhP v V�]'whx{TZY)y��R�W|TZS�Y4fhP���Y�V�W;µ�ak]�YkP%mnfhSlV�thSiYkWdp)R\fhg�f[V�tXV�WX_^R\WhWhYkP�]'P�x�T v R v Y4W^]�V�Wha v YkW7]8TZY�T�]�P!Vkp\V�fh�[TZfhP%g�Y�TTZflj�Y4PZ��g�R�flP!_hT�jXR�fhP¶TZYGP'Y4jhg�R\Wh �YkP%_hV�WXT�g�VGjhw^�lTZSUmnflYG_^Y v fhgi]'S���P!V�  v YkW)]�V�]'SiR�W�y4��R�WXT*S�YkflP�ªKYkP�WXV�P�_ªKR�P�_^YkP�S�Y.jXR�fhPA]'R\fh]'Y�T;g�Y{T;e�R�WhW|V�S�T�T'V�WXe�Y�TAmnf+}�S�g¤V�jhf v }�V�jlj�R\P']�YkPd]�V�W7]r_^f·jXR�S�W7]A_^Y.p7fhY�_^Yg�V�jlw^�lTZSUmnfhY�_^Y�TuWhR��7V�fh�¨e�wXV�fX_hTomnfhY£TZfhP;giY�T�jhP�R�jhP�S�ak]�a�T�Y4]dg�Y{T�jXYkPZ��R\P v V�WXe�Y�To_^f�_^a4]'Y�e�]�YkfhP�*����³
�dy

��Y�]�S�YkW|T�ak )V�g�Y v YkW^]%c�P'Y v YkP!e�SiYkP�]'R\fXT�giY�T v Y v thP�YkT�_7Y�gUV�e
R�g�gUV�tXR�P�V�]�S�R�W£�Z�`��³��·V�fXT�TZS8thS�YkWg�Y{T�jhw7�hT*S�e�SiYkWXT�m)fhY�g�Y{T�]'Y{e�whWlS�e�SiYkWXT�y�¸�WhY�jXYkWXT*akY�fhW�j�Y4f¹jlg�fXTKjXV�P']�S�e�fhgiS�xkP�YGjXR�fhPGgiY�T�jXYkP�TZR�WlWhY�T
_^f��`�����'�ºm)fhY
b'YAe�»�]�R��7V�S�T
m)fhR�]�S�_^SiYkWhWhY v YkW^]4yh��R\WXTZSiYkfhPu��t8_^R\f¼q�w7thSiwhS�jXR\fhPoT'V.e�R�W|TZ]!V�W^]�YtXR�WhWlY©w7f v YkflPdYk]rgiY�T;WhR v thP'Y4fXTZY�T;m)fhY�T*]'SiR�WXTrm)f�}~S�gGjXR)T*YºTZfhPrgiY�T;]'P!Vkp\V�fl�²m)fhY�g�}�R�W·P'a�V�g�SUTZY)y
��R�W|TZS�Y4fhP
��R�whW�®hP!V�Wh½7g�V�W|_£jXR\fhP�T�V� \YkW7]'S�gig�Y�T�TZY
Yk]
TZR\W�e�akg�x4thP'Y�¾|Yk  v Y
thP�S�]!V�WhWhSUmnfhY�_^R�W7]GS�g8WhYTZYo_^a4jXV�P�]'S�]3b!V v V�SUT�z7Yk]
mnflS�g�fhS+TZYkP�]
c�V�t�R\P!_^Y4P�giY�TKjhP'R\thg�x v Y�T�Vkp)Y�e�fhWhYoe�Y4P']!V�S�WhYoT*akP'akWlS�]'a�y��YGP'Y v YkP!e�SiY?��V�_hV v YG®hP!V�WXe�Y�T�ekV��
fhg v S�WhY4g�g�S�Yk]¶��R�WXT*S�YkfhP¶µ¶wlS�g�SijhjXY�q�whR v V�¿KjXR\fhP v }�Vkp)R�S�PS�W7p7S�]'a�V�fÀe�R\g�giR7mnfhYs_^Yº«Kq?O�Á°c�OQP�YkW7]'R�T*fhPrg�Vºjhw^�lTZSUmnflY�_^Y�T�TZ�lTZ]'x v Y�T�¬XWhSUT�y�q�R\g�giR7mnfhYºV�fe�R\fhP!T�_7fXmnflYkghbk}�V�S�P�a�V�giS�TZa[mnflYKbk}�V�gig�V�SUT�_7a�¬XWhSi]'S�p)Y v Y�W7]?_^akp7S�YkPGp)Y4P!TGg�V;jhw^�lTZSUmnflY�]�whakR\P'S�m)fhY�Â�«�WTZfljhjXR)T'V�W^]
m)fhY
g�Y`e�wlY v S�W[_^Y`e�Yk]']�Y
_^akp7S�V�]'S�R\W�W+}�V�Si]�jXV�T?_^a*b!c�a4]'aGjhP�S�TK_7YkjhfhSUT¶giR�Wh \]'Y v jXTKy�yiy¥Ã�Y4]m)fhS v }�VdjXYkP v S�TG_^Y[_^a�e�R\fhp^P�S�P
fhWhYoP'ak \S�R�W v V� �WlS¥¬8m)fhYo_^Ydg�}���]!V�g�SiY)yh��Yo]'S�Y4WXT�V�fXT'T*S�c�P�Y v YkP�e�S�YkP��R�W|TZS�Y4fhP�µ�whSig�SijhjXY�q�whR v V�¿oj�R\fhPug�}�V�]']�YkW7]'S�R\W�mnf�}~S�g v }�VdjhP'�4]'akYog�R�P�T'm)fhYGb'Y v YoTZfhSUTÄSiW^]�akP'Y{T'TZaV�fl��]'P�V�WXT*S�]'SiR�WXT3_^Y�jhwXV\TZY�T�_lV�WXT�g�Y�T�T*�hT*]'x v Y�T^¬XWhS�T=Y4]�g�Y�TXjhP'R\thg�x v Y�TX_^Y?_^a�¬XWhSi]'SiR�Wo_^Y�g�}�YkW7]'P�R�jhSiY)y��YkP�e�S8_=}�Vkp)R�SiP�P'Yk �V�P!_7auVkp)Y�e�V�]']�YkW^]�S�R\WrYk]KtlS�YkW7p)YkS�gig�V�WXe�YKgiY�T�jhfhthgiS�ekV�]'SiR�WXT?_^Yu��R�W|TZS�Y4fhPGO3T'V�g�g�SUT�y

��p\V�W7]._^YºP'Y v YkP!e�SiY�P;]�R�fXT v Y{T�ekV v V�P�V�_^Y{T�]'wha{T'V�P�_hTrYk]�V v SUT�z8b'Y�P'Y v YkP!e�SiYrg�Vºj�Y4P!TZR\WhWhY
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m)fhSuV�ak]'a�gUV©jhgifXT�S v j�R\P']�V�W7]'Y�_lV�WXT v R�W·]'P!Vkp\V�Sigu_^fhP�V�W7]�e�Y�T�]�P'R�SUTr_^YkP�WhS�x4P'Y�TAV�WhWlakY�T v R�WÆ e�whY
�ZÇ£��Y�V�W^�*µ�SiYkP'P�Yr±²S�YkgiY�e�¿k½)Rly���Y�e�P'R\S�T;m)fhYub'YrW+}�V�flP!V�SUT�jlf¼]�P'R\fhp)YkPdflW v YkS�gig�YkfhP`_^SiP'Y�e�]�YkfhP_^Y[OKwhx�TZY�y=��g3V;]'R�f{b'R�fhP�T�ak]'a[_=}�flWhYu]'P'x{TÄ \P!V�W|_^YA_^S�T*jXR�WhSithS�giS�]'a`j�R\fhP v R\S�zlTZfhSip�V�W^] v R\W�]'P�Vkp�V�S�gVkp)Y�e�flWhYG]'P�x�T� �P�V�WX_7Y�V�]']'Y4W^]�S�R�W;Y4]�Vkp)Y�e�fhW�Y{TZjhP�S�]%e�P'Si]'S�m)fhY?V�Si �fhSUTZa)z v V�SUTQ]�R�f�b'R\fhP!T�e�R\WXTZ]�P'fXe�]�S¥��y��g�Y�T'T�V{�7V�S�]uV�S�WXT*S?_^Y v }�akp7S�]�YkPGg�Y�Tu_^Si �P�Y�T'T*S�R�W|T�m)fhS?e�R\WX_^fhSUTZYkW7]uc�_7Y�T�p)R�S�Y{T�T�V�WXTuS�T�TZfhY)y+�­g v }�V_^SUTZjXYkWXT*a�Vkp)Y�e�tXY�V�fXe�R�fljÀ_^Y°e�R\W^p7S�e�]�S�R\W²Yk]._^Y v R�]�S�p\V�]�S�R\WÈTZY�TrWhR v thP�YkfXT*Y�T�e
R�WhWXV�S�T�T'V�W|e�Y�T_hV�WXT;_^Yrp\V�T*]'Y�T;_7R v V�S�WhY�To_^YrgUV¹jhw7�hT*S�m)fhYAW^fXe
g�a�V�S�P'Y v Y;jXYkP v Yk]']�V�W7]o_=}�Vkp)R�SiPufhWhYrp7S�T*S�R�W¨_^Yg�V�jhw7�hT*S�m)fhY.W^f|e�g�a�V�S�P�Y¹jlg�fXT; �giR�tXV�g�Y�m)fhY�g�Y�TZYkflg�_^R v V�SiWhY�_^Y�T;WhR��7V�fh�·e!wXV�f|_hT�y?OQR\fh]'Y{T�e�Y{T_^SUT'e�fXT�TZSiR�WXT v }�R\W^][_^R�WlWha�YkW7p7S�Y._^Y�e�R\W^]�S�W7fhYkPog�V�jhw^�lTZSUmnflYrW^f|e�g�a�V�S�P�Y v V�SUTd_hV�WXT�fhWlY�V�fh]'P�YthP�V�WXe!whY)zle�}�Y�T*]GV�fXT'T*S�fhWrjXYkf. �P�É�e�YoVdg�flS=m)fhY�b'Yup\V�SUT�jXV�P']�S�PGYkWrjXR�TZ]Z�­_^R7e�]�R�P�V�]�jXR�flPK��V�S�P�Yo_^Y�g�Y
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_^YGe�Y{TjhP�R7e�Y�T'T*fXTdV�f v R��)YkWs_=}�fhWlY�fhWlS�m)fhY;p\V�P'SUV�thgiY)y��XY�Tuakp)akWhY v YkW)]!T
_^Y v flg�]'S���P!V�  v YkW^]�V�]�S�R�W�V�S�WXT*STZa4g�Y�e�]�S�R\WhWha�TuTZR\W^]Ae
R�W^��P�R�W7]'a�T;V�fh�©jlP'a�_^SUe�]'SiR�WXTo_=}�flWhYrp)YkP�TZS�R\W�_^f v R7_^xkg�Y�_^Y v fhgi]'S¥��P�V�  v YkW^�]!V�]'SiR�W°TZ]!V�]'SUTZ]'SUmnflY¹´7��� m)fhS�T*fhjhjXR)T*YrfhWhY;��R�P v YAV�gig�R�Wl �akYA_^fºp)R�gif v Y[_^Y���P�YkYk¿kY
��R\fh]�Yk]�flWhYakWhY4P' �SiYre
R�g�giY�e�]�S�p)Y v R7_^akP�akY)y��XY�T�jlP'R�jlP'S�a4]'a�T�Yk�7jXakP'S v YkW7]!V�giYkT
_^Y�Tu_^SUTZ]�P'S�tlfh]'SiR�WXTu_^Y�e�w|V�P' \Y�Y4]_^Y�T3R�tXT*YkP'p\V�tlg�Y�T�e
S�Wha v V�]'SUmnflY�T=T*R�W7]�mnf|V�W7]'S�]�V�]�S�p)Y v Y4W)]=P'Y4jhP'R7_^flS�]'Y{T�jXV�P¶e�Y v R7_7xkg�Y?TZ]�V�]�S�TZ]�S�m)fhY)y�3}�a4WhYkP' \S�Y
_=}~Yk�le�S�]�V�]'SiR�Wo]'whYkP v S�m)fhY
Â0gUV�]!V�Sig�giY�Ã�_7Y�gUV�TZR\fhP!e�Y`_^Y v V�]'SixkP'Y?ak]'fX_7S�akY?P'YkjhP�a�TZY4W^]�Y�¦
>�§Â�<7¤�§AÃG_7Y�g�}�akWlYkP' \S�Y`_^S�T*j�R\WhS�tlg�YAÂ�_^f�WhR v thP�Y�]�R�]!V�g�_7Y�W7fXe�giakR�W|T�Ã!y

�3}�R\P' )V�WhS�T�V�]�S�R�Wº_7Yde
Y v V�W7fXT'e�P�S�]�Y�T*]Gg�V;TZflS�p\V�W7]'Y)y��V�W|T�g�YAjhP�Y v S�Y4P
e�wXV�jhS�]�P'Y)z8WhR�fXT���V�SUTZR�W|T�flW�TZfhP�p)R�g�_7Y�gUV£jlw^�lTZSUmnfhYA_7Y�Tue�R�gig�S�T*S�R\WXT�_=}~S�R�W|Tg�R\fhP!_lTKYkW.WhR�fXTGP'a
��akP!V�W^]¤c;_^Y�TGV�T*jXY�e�]!TKgiS�a�T?cdWhR�]�P'YujhP�R�thgia v V�]�S�m)fhY)z�Y4]GYkWrP!V�jhjXYkg�V�W^]`e�YkP�]!V�S�WXTP'a{TZfhgi]!V�]�TÄY4�^jXakP�S v YkW7]!V�fh�;_7R�W7]�e�Y`]'P!Vkp\V�Sig�Y�TZ]GgUV;e�R�W7]'SiW^flS�]'a�y¸�WhYo_^Y�T�e�P'Sijh]'SiR�W�_^f�_^SUTZjXR)T*S�]'S���Y4�^jXakP�S v YkW7]!V�g8�Z�`��³��ÈY�TZ]GYkW|TZfhSi]'Yo_^R�WlWhakYo_hV�W|TÄgiYdT*Y�e�R\WX_
e!wXV�jhSi]'P�Y)y

�XYG]'P�R�S�T*S�x v YKe!wXV�jhS�]�P'YKY{TZ]%e�R�WXT�V�e�P�a
c�fhWhYKjlP'a�T*YkW^]�V�]�S�R�WA_7Y�T�R�fl]'S�gUT�V\_hV�jl]'a�T�c�WhR\]'P�YG]'P!Vkp\V�Sig�zV�SiWXTZS?m)fhYAg�Y�T�R\tXTZY4P'p\V�thgiY�T�jXYkP']�S�WhYkW7]'Y{T�jXR�fhP[TZS� \WhYkPug�Y{T�Y�×8Yk]!Tu_^Y�_^a���R\P v V�]'SiR�Wº_hV�WXT�giYAekV�_^P�Y_=}~fhWhYo_^a�T*S�W7]'ak \P!V�]�S�R\W�T*]!V�]'S�T*]'SUmnfhY�TZS v fhgi]!V�WlakY)y�XYºe�S�W|mnfhSix v Y.e!wXV�jhS�]�P'Y�jlP'a�T*YkW^]�Y�gUV v a4]'whR7_^Ys_^Y�Tre4V�P']�Y�TrV�fh]'R���R\P' )V�WhS�T*akY�T._^YºÓ�R\whR�WlYkWÂZ´lË��©Ã�t|V�TZa4YdT*fhP`_^Y�TKP'a{TZY�V�fh�._^YuWhYkflP'R�WlY�TÄWlR�W�T*fhjXYkP'p7S�T*a�T�y
�XY
TZSi�^Six v Y%e�wXV�jhS�]�P'Y�]'P�V�Si]'YG_7YKg�}�V�jhjlg�S�e4V�]'SiR�Wo_^Y?g�V v ak]'wlR7_^Y?_^Y�T3ekV�P�]'Y�T3V�fh]�R���R�P� )V�WlS�TZa4Y�T�cÄgUVP'a{V�e�]�S�R�W �=��� �¨�4� �P �¡ ¢;£Ac Ö�Å ��Y*§ÎjXV�P�W7fXe�giakR�W+z�Yk]%g�Y
_^YkP�WhS�Y4P�e!wXV�jlS�]'P�YGY�TZ]¶e�R�WXT�V�e�P�a�c�g�}�V�W|V�g��lTZY

_=}~fhW�a�e!wXV�W7]'Sig�giR�Wº_^Y�e�R�gig�SUTZS�R\WXT�z3T*akg�Y�e
]'S�R\WhWhakY{T�Vkp)Y�edg�V v ak]'wlR7_^Yr_7Y�TuekV�P�]'Y�ToV�fh]�R���R�P' �V�WhSUTZakY{T�ze�R v jXV�]�S�thgiY�Vkp)Y�eGfhW�T'e
akWXV�P�S�RA_^Y
��P'YkYk¿4Y���R\fh]G_7a���R�P v a)z�SiWX_^S�m)fXV�W^]?fhW�_^Yk �P�a�S v j�R\P']�V�W7]G_=}~a�mnflS¥�g�SithP!V�]'SiR�W�_hV�W|TÄgiY�jlP'R7e�Y�T�TZfXT
_^Y v fhg�]�S¥��P!V�  v YkW7]!V�]�S�R\WA_hV�WXTGg�Y{TGe�R�gig�S�T*S�R\WXTGe�YkW7]'P�V�g�Y{T�y�XYdP�a�TZf v a�Yk]GgUV;e�R�W|e�g�fXT*S�R\W�T*fhS�p)Y4W^]4y
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��f�e��ufhP
_^Yug�}�V�]�R v Y`TZYu]'P�R�fhp)Y`g�Y�WhR��7V�f�y=q�Yk]GR�t7b'Y4]KY�T*]Gg�fhS v � v Y
e�R\WXTZ]�S�]�fhao_^YuWhYkfh]�P'R�W|TYk]o_^YAjhP'R\]'R\WXT�y%«¶fl� v � v YkT
TZR\W^][e�R�W|TZ]'Si]'fha{T�_7Yrm)fXV�P�½hT
z�P'Yk]�YkW^f|T�YkW7]'P'YAYkfh��j|V�Po_^Y�Tu �g�flR�WXT
y�8VAe�R�wha{TZS�R\W.S�W7]'YkP�WhYu_^Yoe�Y�T�WhR��7V�fh��Y�TZ]
V\T'TZflP'akYojXV�PGgiY�TKS�W7]'YkP�V�e�]�S�R\WXT�YkW7]'P�Yue�R\WXTZ]�S�]'f|V�W7]!T�y=�XY{T
W7fXe�g�a4R�WXTAT�}~R�P!_7R�WhWhY4W^]._lV�WXT�flWÈe�wXV v j·_^Y¹��R\P!e�Ysmnf+}�S�gUT;e�P'a4YkW^];Y4fh�n� v � v YkT
y��XY�TAV�jhjlP'R7e!whY�Tjhwha4WhR v a4WhR�giR� �SUmnflY�T�R\W^]AT*R�fhp)YkW7]Ae�R\WXTZSU_^akP'a�e�Y�WhR��7V�f·e�R v�v Y;fhWhY. �R\fh]']�Y�_^Y.giS�m)fhS�_^YAYk];gUVjhP�Y�TZYkW|e�Y�_^Y�e�R v jXR)T�V�W7]'Y�TAc©e
R�fhP�]'Y.Yk]�c giR�Wh \fhY�jXR�P�]'akYs_hV�W|T�g�}~S�W7]'YkP�V�e�]�S�R�W°R�W7]�jXYkP v S�To_^Y��V�SiP'Y;g�}�V�W|V�g�R\ �SiY;YkW^]�P'Yog�YdWlR��7V�f�Yk]�fhW�¾XfhSU_^Y v V�e�P�R)T'e
R�jhSUmnfhY[_^Y;p\V�W°_^YkP�±°V�V�g�T
y���V�W|T�WlR�]'P�YYkW7p^SiP'R\WhWhY v Y4W^]`mnflR�]'SU_^S�Y4W�z3e�Yk]']�Yr �R\fh]']�YrY�T*];P'YkgUV�]'Sip)Y v YkW^]`TZ]�V�thgiY)y���V�S�TomnfhY£TZYrjXV\T'T*Y���]*��SigGT*SR�W²gUV�e�R v jhP'S v YAYk].m)f�}�R\WÎg�Vºj�R\P']�Yºc�_^Y�T�]�Y v jXakP�V�]'flP'Y�TdYk�7]'P�� v Y�ThÙ�q
}~Y�TZ]AjXR�fhP.P�akjXR�WX_^P�YcÎe
Yk]']�YºmnfhY{TZ]'SiR�WÍmnflY©g�}�R�WÈp)Ykfh]�_^a4]'YkP v S�WhY4P;g�}�«�m)fXV�]�S�R\WÀ_=}�«�]!V�]s��fXe�gia�V�SiP'Y°Â0g�}�«�_h«���Ã!y�q�Y{T
ak]�V�]!T.m)fhS�jXYkfhp)Y4W^]AWhR�f|T¹T*Y v thg�YkPAV\T'T*Yk¿©jXYkfÍe�R vrv flWXTdT*R�W7]¹Y4WÎ��V�S�]�V\T'TZY4¿�P'akjXV�WX_^fXT._hV�WXT
g�}~fhWhSip)YkP!T
zke�R vrv Y�jXV�P�Yk�7Y v jhgiY�_hV�WXT�g�}~Yk�7jhg�R�TZS�R\Wo_=}�fhWlYGTZflj�Y4P'WhR�p\V�R�fA_hV�WXT�g�Y¤e��ufhP%_^Y�T�ak]�R�Sig�Y�Tc�WhYkfh]�P'R\WXT�yh�3}�Y4WXTZY v thgiY�_^Y�T�P'a4j�R\WXTZY{T�cue�Y{T�jXYkP']�fhP'tXV�]'SiR�WXT�TZY
P'a{TZf v Y¤_hV�W|T¶g�} Q m)fXV�]�S�R�WA_8} Q ]!V�]��fXe
g�a�V�S�P'Y�y

±³²,± ´¶µ�·g¸0·X¹
�8Vre�R v jXV�P�V�SUTZR�Ws_^YdgUV v V�]'SixkP'Y`W^fXe
g�a�V�S�P'Y�c�fhWhYo �R�fl]']'Y[_^YdgiS�m)fhS�_7Y�p\V�thS�Y4W�V�fº_^YkgUc;_^YdgUVTZS v jhgiYdS v V� �Y�yX��Y�T v R7_^xkgiY�TG]'whakR\P'SUmnfhY{T�_^Y Æ  �R�fl]']'Y�g�S�m)fhSU_^Y�Ç;R�W7]u]'SiP'adj|V�P']�S?_^YAe�Yk]�]'YATZS v S�giS¥�]'f|_^Y)y�q�Y�T v R7_^x4g�Y�TKjXYkP v Yk]']�YkW7]G_^Y[_^a�e�P�S�P'YoVkp)Y�e�fhWhYo]'P�x�TÄtXR\WhWhY;jhP�a�e�S�T*S�R\W�g�Y{TÄjhP�R�jhP�S�ak]�a�T
_^fWhR��7V�f�_hV�WXTKT*R�Wrak]�V�]���R�WX_hV v YkW7]!V�g�y\¸�Wr_7Y�T�P'a�T*fhg�]�V�]!T�giY�T�jhg�fXT v V�P!m)fXV�W7]!T�Y�T*]�g�V�P'YkjlP'R7_^fXe
]'S�R\W_^Y�T
akWhYkP� �S�Y{T�_^YdgiS�V�S�TZR\Wº_^Y�T�WlR��7V�fh��V�f v R��)YkW�_^Y;g�V;��R�P v fhgiY�jlwhakWhR v akWhR\g�R� \S�m)fhYo_^YAªKYk]�whY��±ºYkS�¿�T�º�½)YkP`�~±È«�� Ö\Û�� z3m)fhYAg�}�R\W©jXYkfl]dp)R�SiPoe�R vrv YdfhWhY�a�mnf|V�]'SiR�W�_8}�ak]�V�]oc¹]�Y v jXakP!V�]'fhP�Y;W^flg�g�YP'Y4g�S�V�W^]`fhWhYA �P!V�WX_^YkflPdYk�7]'YkW|TZS�p)Y.Â�g�Vr]!V�S�gig�Y`»�Ã`crfhWhYA �P�V�WX_^Y4fhP;ekV�P!V\e�]'akP�S�T*]'S�m)fhY.Â�g�}�a4WhYkP' \S�Y[_^Y

g�SUV�SUTZR�W�¼2WdÃ�y

½%¾6½f¾6½ ¿ ���'À�Á�#+�����*���gÂ3#�12#��U�ÄÃ���� �ÆÅ¨Ç4Â3��#+�H���
�8Vre�R v jXV�P�V�SUTZR�W.YkW7]'P�YufhWhYu �R\fh]']�YA_^Yug�S�m)fhSU_^Y�Yk]GgiY�WlR��7V�f�jXYkfh]
T*YdjXR�flP!TZflS�p7P'YdY4WXe�R�P�YufhWjXYkf.jhg�f|T�g�R\S�W�yXË
WrjXYkfh]GY�T�T'Vk�)YkPG_7Yu_^a�¬XWlS�PKg�}�«�_h«��dyhq�Yk]�]'Y�a�m)fXV�]'S�R\WrjXYkP v Yk]?_^Yu_^a�e
P'S�P�Y�g�}�ak]�V�]Yk];g�}�akp)R\g�fh]�S�R�W°_^f·TZ�lTZ]�x v YAYkW���R�WXe
]'S�R\W·_^Y�T;e�R\W^]�P!V�SiW^]�Y�Tdm)f�}~S�gGT*fhthSi]ky��
Y¹jlg�fXT
z�]'R�fl]Ae�R vrv Y
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jXR�fhP
g�Y{T�¾XfhS�_7Y�T�z7Ykg�giY�jXYkP v Y4]G_^Yo_^ak]�YkP v S�WhYkP%g�Y�TK]�P!V�W|TZS�]�S�R\WXTG_^YujhwXV\TZY�T
e�R v�v YGg�YujXV\T'T'V� �Y[_^Yg�}~ak]!V�]Gg�SUmnfhSU_^Y`c�g�}�ak]�V�]K �V�¿kY4fh�=y
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æéßGæjêëÞâÝ9Þ�ì=ã+í,åIæjî�áTÚ�ê\Ü�Þ;ãdåPæéß;Þ;î�èéê�æïç�êëÞ;î
ì6æ,Ýðç�Ü,åÄÞ�ì=áGåPæPñ6ßGæ,î;èoã\ì�Ü�ò�ó�ãdåPÜôßGæôêëÞ2åPÜ\õ
Ü,åPæ,î�Ú�æ�öP÷KøðùZú�ûdü

��S�p)Y4P!TZY{TKjhwXV�T*Y�TGj�Y4fhp)YkW7]G�k]'P�Yu_^a�¬XWlS�Y�TG_hV�WXT�giY�jhg�V�W�]�Y v jXakP!V�]'fhP�Y��­_^YkWXT*S�]'a�y|q�Yojhg�V�W.j�R\fhPg�V v V�]'S�x4P'Y�W^f|e�g�a�V�S�P�Y�Y�TZ]%T'e!wha v V�]'SUTZa�T*fhP�gUV¤¬X \fhP'Y B y B ��V�W|T�e�YG_7S�V� \P!V vrv Y�R\WdjXYkfh]�_7akWhR v thP�YkPm)fXV�]�P'YujhwXV\TZY�T
¡
ý ¸�WlY�jhwXV\TZYug�SUmnfhSU_^Y
c;_^Y�TG_7YkWXTZSi]'a�T�Yk]G_7Y�T�]�Y v jXakP!V�]'fhP�Y�T�R�Õ.g�Y{T�WhR��7V�fl�rT*R�W7]GjhP'R7e!whY�T?_^YgiYkfhP�ak]�V�]���R�W|_hV v Y4W^]�V�g�R\f©��V�Sithg�Y v YkW^]GY4�he�Si]'a)y�q
}�Y{TZ]�g�}�ak]�V�]u_^f°WhR��7V�f°_hV�WXT�giY�TuV�]'R v Y�Tm)fhShWhR\fXT�Y4W^]�R�fhP�YkW^]4yn�8Vo_^Y�T�e�P'Sijh]'SiR�WA_^Y
e�Y4]']'YGjlwXV�T*Y�e�R vrv Y�fhWAg�SUmnfhSU_^YKY{TZ]�thSiYkWAak]!V�thg�SiY)y
ý ¸�WlYGjhwXV�T*Y� �V�¿kY4fXTZY)z�mnfhS7Y�T*]�flW; )V�¿`_^YGwXV\_^P'R\WXT�z)giR�P!T�mnflYGg�V�]�Y v jXakP!V�]'fhP�YKY�T*]�jhgifXT�akgiYkp)akYm)fhYoe�Ykgig�Y`_^Yug�}�a4]!V�]K��R\WX_hV v YkW7]!V�g�y
ý ¸�WlY�jhwXV\TZYuT*R�g�SU_^Yum)fhS8e�R�P�P'Y�T*jXR�WX_.c;_^Y�gUV v V�]'SixkP'YK��P�R�S�_7Y�cdwXV�fh]'Y�_^YkWXT*S�]'a�y|q�Y4]']'Y`jhwXV�T*Ye�R\WXTZ]�S�]�fhYkP!V�S�]GgiYue��ufhP
_^Y�TGak]�R�S�giY�TKcdWlYkfh]'P�R�WXT
y
ý ¸�WlY�jhw|V�TZY.jhgUV�T v V^z=R\th]'Y4W^fhY�j�R\fhP;_7Y�Td_^Y4WXTZSi]'a�TuYk]o_^Y�T�]�Y v jXakP�V�]'flP'Y;Yk�7]'P�� v Y�T
y=��V�WXTe�Y4]�a4]!V�]4z�S�g��ºV�fhP!V�S�]ufhW�_^a{e�R�W^¬|WhY v YkW7]`_^Y�Tumnf|V�P'½lT�Y4]u_^Y�Tu �g�flR�WXTAÂ�TZR\fXT­�­e�R\WXTZ]�S�]'f|V�W7]!T_^Y{TKwXV�_^P�R�WXT!Ã!y8µ�R�flP�e�Y4]']'Y`P!V�SUTZR\W�zXe�Yk]�]'Y�jhw|V�TZYoY�TZ]
T*R�fhp)Y4W^]?WhR vrv akY�jlg�V�T v Vd_7Ydm)fXV�P'½lTYk]
_7Y� \g�fhR\WXT�y
�3}�R\tXTZYkP�p\V�]'SiR�WÍ_^Yºe�Y�T�mnfXV�]'P�Y�jhwXV�T*Y�TrYk]rgiY�jXV\T'T'V� �Y�_8}�fhW·ak]!V�]�cºfhWÈV�fh]�P'Y°e�R�W|TZ]'Si]'fhY4W^]

fhW�T*f�b'Yk][_=}�ak]�fX_^Y�T�SiWX_^S�T*jXYkWXT'V�thg�YAjXR�fhPAe
R v jhP�YkWX_^P�YAV�f v S�Ykfh�.giYre�R v jXR�P�]'Y v Y4W^]`_^YAg�V v V{�]'SixkP'YuW7fXe�gia�V�SiP'Y)yX�XY�T�_^Ykfl�r]'P�V�WXT*S�]'SiR�WXT`mnfhYog�}~R�W.jXYkfh]�Y�T*jXakP'YkPGa4]'fX_^SiYkPGYkW�g�V�tXR\P!V�]�R�SiP'YATZR\W^]`g�Y�T
TZflS�p\V�W7]'Y�T8¡

ý �8V�]�P!V�WXTZSi]'S�R\W�YkW7]'P�Yug�V v V�]'S�x4P'Y�W7fXe�gia�V�SiP'YuT*]!V�tlg�YdY4]Gg�Yujhg�V\T v V;_7Y;m)fXV�P�½hTGYk]
_^Yo �g�flR�WXT
y«�g�giYGY�TZ]%ak]'fX_7S�akY¤V�f�q?«�³
�dz)c��
YkWhx4p)YGYk]�g�Y{T�jhP'Y v S�xkP�Y�T=S�W|_^S�ekV�]'SiR�WXT�_7Y�g�}�Yk�7S�T*]'YkWXe
YK_8}�fhWhY]�Ykg�giY�]'P�V�WXT*S�]'SiR�W.R�W7]
ak]'auV�jhjXR�P�]'akY�T
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î?ö]ûnñ�ï�ðý÷�øgþnL"hiJM·^ÿ@F�IKWcOëêe`XWbS�Q�W-\�F IKJRd�8�UcO�U	LwhpFXQrH�FXY�·�L�F-\�F�H�� � H7W@`XUaSM\�OPSVQGH��b¶^�+F:Z�L�dGH��MZGJMd�U¤z{drSVL�O��GFXUIKJRU@U@F�IKW@FXY[FXQ�W:L�F�HtUc`�SMIlW@O�JRQGH��=d�QeFgO�\�FoQ�WcO	�~IXS�W@ONJMQCFXQªI�
rSVU@éRFgFXWuL�S�\�`XWcFXU@YgONQGSVWcO�JRQx\�FfLwhp`XQeFXU@éRO�F
\�F�H�ênUbS�éMYgFoQ�WaH1O�HcH�dGH:\�F�L�S�U@`�SMIKWcO�JMQ�H�JRQ�W:Q�`�IKF�H@H@S�O�UcF�HK¶Gè~SfZ�U@FoYgO�|XUcF+éR`XQ�`XUaSVWcO�JMQ�\�F�\�`XWcF�IKW@Fod�UbH
`XWaSVQ^W�IlJMYgZGJTH7`XF��MFoQ�WcU@F:SVdeW@U@F
�{ZrSVU�LNF�H)\�`XWcF�IKW@Fod�UbH_ONQGH�WaSVLNL�`�H)\�S�QGH1LPSqI�
GS�Yf·�UcF�vuU@`�SRIKW@ONJMQ��������à��@è���������� ��!#"$�&%('*)�+#,.-+FoW/��01%(2�3546�7�§��4���!.+8-"¶�èGFx\�`XWcF�IKW@Fod�U��9�k��4�� þ:�7\�FXQ^W@O	��IXSVWcO�JMQ
\�F;�+J8<^SVdem�S>=TF�I��+`XWcF�IKW@ONJMQ�FoW?4�`�H�JRL�d�WcO�JMQ@�:IXIKUcd�F.��êwS�O�W%ZGS�U@W@ONF�\�F�L�S�\�FXd�m^O�|oYgF%éM`XQe`XUbS�W@O�JRQ
\�FgY�d�LNW@O�\^`XW@F�IlW@Fld�UbHl¶BA)FXW}SVZ�ZrSVU@FoO�L�LPSVéRFgFXm^Z�`oU@O�Y[FXQ�WaSVL�Sy`XW@`[\�`�IlU@O�W�\�S�QGH%\�FgQeJMY�·�U@FXdrH�F�HkZ�dC�
·�LNO�IXS�W@O�JRQGH?��%*35��+.DE�F%G35��+#"H�I�EJ�'(+.D.-)W 
�|�H�F�H?�	A�35%(+.,H�F��'(��+#DC�F'*A�3�+#DH�F01'KJ�+#DH�F01��46+#D��
è�'(LI+$MN�O3��5��+.D��P�HQ5��+#"C�����qè�+�M>-IR>S5TVUWS RYX*RX·Z�\[��9��,C]�-_^a`�b8caTed�R?d�
ab8fHUgSih R��HcHj#kaT�lCmnd�h UWh j.coT
h�b8fHUplER>qrR>cES�sgRnT�fHhiUgcad�UWfabtsWR8Tudvbth�b#d�S mvh UpT9S Uxw$kHRnT�lEkyq�kHsWS UplEm>S Rvd�S RvkHh��9��`546�zR>S�lCR8TYlCm>SiR8d�S RvkHh�T
w�kHUOsgRed�j.qrfaj�T9R>cES>^�èaRnT6T9f{mnd�U	��d�UgS mnT*lCRYd�RYlCUxTVfaj�T9UgS U�ê(T9j.cES�lCm8d�hiUgSiR8T*d�U��9b8fHh |nT�^

} è�b�d�j.kN=�R>h SikHh Reb8c�é.kNspbtUWh RYh R>fHhim8TVRvcCSiRe~.����lCRes_��btc�é#sgRYTVj#sgUplERebtkHSij.kHh�lCRespb?d�UW�HsgR�^
} èaR8TF�.�#"6qrjElCkNsgR8TOlCR&lCmvS R8d�SiUgj#celCj.cNcHR>cESPkHcNR�é.h�btcEkHspb8h UWS m(m>sgRv=�m>RId�R*w�kHU�faR>hiqrR>SOlERKsWUgqrUWS R>h

sWR8T6fHhij.�ab8�HUgsWUgS mnT�lCR�lCj#kH�HsgR�d�j.qrfHS�bVé#Rgþ_lER>kH��fobth SiUpd�kNsgR8T�TVj#cCSYd�j#sgsgRnd�S m>RnT�lHbtcaT�sWRuqr�>q�R
lCmvS R8d�SiR>kHh���^

} è�b�é
btqrq�RrR>c�m>cHR>hcé.UWR�RvS�R>c�d�
obth@é#Rxþ_lCR8T?fHhij.S j#caTrlCRZ]�0�R9�7btkN�yUWj.caT�kHh�b8cHUgkHq�lCR
�����e�t� ��R8T9SeS h |nT�=#b#TVS R�é.h��.d�R���s:�\R>q�fHsgj#UFlCR?S m>sWR8T d�j.faRrd�j.qrfHhiR>cab8cCS�fHsgkoTVUgRvkHh�T�m>S�bVé.RnT
lCRYlCmvS R8d�SiUgj#c�RvS��?kHcHRem>sgRnd�S hij.cHUxw$kHR5b.lNbtfHSim>R�^

} èF��kHS UWsgUpTibtSiUgj.c�lCR�d�
abtq��Hh R�l��\UWj.cHUxT btSiUgj#c��«ê:btUW�HsgRYfHh R8TiTVUWj.c1lER%é�bt�?faR>hiqrR>S�l���j.�HSiR>cHUWh�lCRnT
T9R>kHUgsxT�lCRYlCm>SiR8d�S UWj.crRvS�l��\UxlCR>cES U	�{d>btSiUgj.c�S h |nT*�ab.T�^

} èaR8TIcHj8<Eb8kH�Yl��\
E<HlEh jMé#|>cHR��#l���
Hm>sgUWkHq1�vlCR�sgUWS 
HUWkHq�R>S�lCR��am>h <EsgsWUgkHq f{RvkH=�R>cESP�>Sih R&UplCR>cES U��am8T
UxTVj.Sij.fHUxw$kNR>qrR>cESIlNbtcaTIsgR�lER>h cHUWR>hIm>S�bVé#R�lCR�lEm>S R8d�S Ugj#c�d�j.q�f{j
TVm�lCR�Tid�UgcES UWsgsxbtS RvkHh�TF��UgjElCkHhiR
lCRYd�mnTVUgkNq¡A&Ti� þ:J*s¢��^
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Ý � bH^�D ]>Ý �., ]>�#! ,C^	Mcb �#,., �#, ]>Ý � ".DE^db ÝE^�+
� bH^�D M Ýeb ]>D ]>�#! ].^�,E] �#,.,
b M ]>, Ýeb ]>D ]>�#! ].^	Mn, �#,., �#, ]>Ý b �.!E^db ]v,C^��
D ]>, ]�b Ýeb ]>D ]>�#! �C^�ÝE] �#,.,
" ]�b Ý., Ýeb ]>D +$M !C^�,E] �#,., �#, ]>Ý b Ý#D ��M�^	M
M Ý., Ý$M Ýeb ]>D +$M ].].^�Ý �#,.,
! Ý$M �.D Ýeb ]>D +., ]>DC^�! �#,., �#, ]>Ý b ]vÝ !#"C^�,
+ �.D b�D Ýeb ]>D +., Ý."C^fb �#,.,
]v, b�D D$M Ýeb ]>D M8" �.+C^�" �6j �#, ]>Ý b ]vÝ ]v!.�
]#] D$M M8, Ýeb ]>D M8" D.,C^�� �6j
]vÝ M8, !.! Ýeb ]>D b�! !C].^�, �6j �#, ]>Ý Ý ]vÝ ]vD.D
]v� +.Ý ]#]>, Ýeb ]>D "., !.ÝC^�� �6j b
D ! � ]vÝ Ý	b�,
]�b ]#]>, ]vÝ." ]>" Ý.ÝC^�D D., +.�C^�D �6j b
D ! b ]vÝ �#�.!
]vD ]vÝ." ]�b�Ý ]>" Ý.ÝC^�D D., M8�C^W] �6j
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�:��`�4�� R8T9SYd�j.qrfaj
TVm�lCR/lCUW�t� TVR>fNSud�j.kHhij.cHcHRnTulCR/lEm>S R8d�S Ugj#c�d�j.q�f{j#h S�btcES�kNc cHj.q��HhiR?=.b6�
h Uxbt�HsWR�lCR&S m>sWR8T d�j.faR8TFd�j.qrfaj
TVm8TFlCR�lER>kH�ej.k?Sih j.UxTPm>S�be�.RnTIlCR�lEm>S R8d�S Ugj#cO^g��bp�#m>j.qrmvS h UWR&l��5�:��`�4��
R8T9SIkHcHRGTV<Eqrm>S hiUgR(lER�h m>=�j#sgkHSiUgj.cúbtkHSij.kHh�lCR�s_��bt�ER*lEk� :btUpTid�R8b8kO^¡G�V
\6\	V�¢'£%��Q¤£t\	U�ðZVuñ=£
\	£¥��¦§\�ð¨(
Q�ð��c£]V©¦Y��ª�UpW�£t\2V]�g\	V%U��XðZQTª�M«\�ñ¬[�£]Q¤V
[­\�ª�[�V�QTª�M«\�ð�¦�Mnð��Tð«\	£�£]MZVt®¯£%V©W�V±°xU�ñ]¢¯Q¤V][�\	�rMZ��ª�U	W��
V
\@W�V/¦]ñ¬U6\�ð��
ª�MZV]��M�£
¢¯²]U	V%�qñg®¯V%�/ª�[³\�ñRª§´¤W�V"W���ª�S�MZVC�
��Q¤¦a\�ñ]¢¯V/Q ñ%´]ð�Q�ñRM�W�V � ��µZ`6R
fHsWkaT�sxb�d�j.cad�RvfHS UWj.cZlCk lEm>S R8d�S R>kHh5R>Sespb�him>fab8h S UWS UWj.cZlCR8T�S m>sWR8T d�j.faR8T�faR>h qrRvS S RvcCS�spb/lCm>SiR8d�SiUgj.c
lCR8TefabthiS Uxd�kHsgRnT�sWm6�.|vh R8T6fNh jElCkHUWS R8TYlHbtcoTuspbrh m8b#d�S UWj.cZbtk q�jt<�Rvc�lCRrTid�UgcES UWsgsxbtS RvkHh�T��/UgjElCkNh R�lCR
d�m8T9UgkHq¶>¢j.k�lCR8T�f¬·Hj
TVX�Upd)·aT�faj.kHh�spb�d�j.kNh j.cNcHRusxb fHsWkaT�b>=#btcES ^ ^a�aR?lEm>S R8d�S R>kHh&R8TVS5d�j#qrfaj�TVmYlCRnT
m>sWm>qrR>cES�T(TVkNUg=#btcES�T'¸

} A(j#kHh j#cHcHR/]@>r¹ .pº 0	» 7L¼Yº¾½J. ^)¿ kHc;R>caTVRvq��HsWR�lERr]>Ý�T d�UgcES UgsWspb8S R>kHh�TKfHsxb.T9S Upw�kHR8T���'�]>,#Ý RvS
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��'�]#]>D�>_lEm8d�h UWS(lHb8caT*spbeTVRnd�S UWj.c/ÝE^g].^W] ^ b><EbtcES*sxb�dvbtfab#d�UgSim�lCR�TVkHfHfaj#h S Rvh*sgRnTw ªj#h S�TKS�b8kH��lCR
d�j#qrfHS�be�.R
^

} A(j#kHh j#cHcHR�Ýr�/+"> ½ . º 0	» 7x¼Áº¾Â � .�^ d�R8T�d�j#kHh j#cHcHR8T�T9j.cESed�j#caTVSiUgS kNm>R8T�lCR�]6À#,�S mvsgR8Tid�j.faR8T
� S hij.UxT�m>S�b	�.R8T�lCR�lCm>SiR8d�S UWj.cO^r�aR1fNh R>qrUWR>h?m>S�be�.R1RnTVS/d�j#caTVSiUgSikHm1lCR�d)·ab8q��HhiR;l��\UWj.cHUxT b2�
SiUgj.cÃ>VAY·,� j ^ lCm8d�hiUgS R�lHbtcoT�spb�T9R8d�S UWj.c�ÝE^g].^�Ý�bn<Eb8cCS;lCRnTrTVR>kNUgspT/lCR�lEm>S R8d�S Ugj#c S hi|8Tr�ab.T�^
�aR�lCRvkH�CUW|>qrR�m>S�b	�.R?R8T9S�d�j.caT9S UgSikHm?l��\kHc�lCmvS R8d�SiR>kHh�T9UgsgUxd�UgkNq lCR ½ �.�=`¯Ä l���m>fab8UpT T9R>kHh5d�R>S
m>S�be�#R�R8TVSGlCm8d�hiUgS&lHb8caT*spbYTVR8d�SiUgj#c/ÝC^W].^��E^­�aRelER>h cHUWR>h(m>S�b	�.R�RnTVS�d�j.caT9S UgSikHm�fab8h*sWR�lCmvS R8d�SiR>kHh
�?UgjElCkNh RYlCRYd�m8T9UgkHq lCj.famúbtk1J*sIA&Tx�)>_J*s ^ lEm8d�h UWS�lHb8caT�spb?TVRnd�S UWj.c;ÝC^W].^dbN^

} A(j#kHh j#cHcHRr]v,?�r]tMÅ> Â � .Áº 0	» 7L¼8ºÇÆeÈ2Ég. lCR6�.him8T ^ d�R8T*d�j#kHh j#cHcHR8T�T9j.cES�d�j.coTVS UWS kHmvR8T*lCR�]�bgb
lCmvS R8d�SiR>kHh�T?�1lCR>kH� mvS�be�#R8T�d�j.caT9S UWS kHm8T?l��\kHcHR;d)·abtq��HhiRrl���Ugj#cHUpTibtS UWj.c@R>S?sgR/Tid�UgcES UWsgsxbtS RvkHh
A&Tx�_>:J*s ^ ^�Ê�kHhYd)·ab.w�kHR�d�j#kHh j#cHcHR�lHbtcaT�kHcZlCR8T�qrjElEkHsgR8T ¿ RvcCSih Rusxb/d_·ab8q��Nh RYl��\UWj.cHUxT b8S Ugj#c
R>S(sWR�A&Tx� ¿ R8T9S&btkaTiTVU�h�b6Ë j.kNS m�kHc�S mvsgR8Tid�j.faR5TVUgsWUpd�UWkHq sgUWSL·HUWkHqzw�kHUafaR>h qrRvSIs_��m>S�b8sgj.cNcabe�#R�lCRnT
Tid�UgcES UWsgspb8S R>kNh�T�^HA(R8T�lEm>S R8d�S R>kHh�T�TVj#cCS�lCmnd�h UWS�T�lHb8caT�sxb?TVR8d�S Ugj#c;ÝC^g]#^�DE^

 Module
INDRA

1 Chambre d'Ionisation
(C3F8 ; 30 Torr ; 5cm)

4 détecteurs Silicium
(300µm)

4 Iodure de Césium
(5-14Ì  cm)

cathÍ ode AnoÎ de

Pré-ampÏ lificateur PhotomultÐ iplicateurs

Ù(Ú«ÑGÜPÝC^�Ý Þ1ñ?÷�å_ã�ægâ\ë�íPî àEé1åV÷�âWç ëvì�ô�äaç@urå_áiô�æ	ë�÷�å_ã6�CçiëÓÒxÔPèNã�ü � á�çYíPî æpô�éHæ	ëvã.å:æpô�éto&ëvægâ�æpì>æpàEü¡oeç�å*ëvì>æpéCø
å:ægâgâ�ã.å9ç�àEá©ueæpôtí�àEá�ç�íCç�ì�÷iëvæpàCüÁÕ�ü?ô�éCåV÷Gí�ã�é$ëGâgç ë�ì�ô�àEá ô�éNé{ç ë�Ö�u�×uí�àYíC÷�å9çiì�åVç�àCá*ï ð�ñ�ò�óuÿ�ï�ü6äNô�á�åV÷
í�à"�(ç � ï ð�ñ�ò�ó¾�	�rï ð�

���

��bØ�.m>j#qrm>S hiUgR/�.sWj.�ab8sgR�lCk�lEm>S R8d�S R>kHh?RvSrspb1h m>fobth SiUgSiUgj.c�lER8T q�jElCkHsgRnT�lCR�lEm>S R8d�S Ugj#c T9j.cES
fHhim8TVR>cES mvR8TPT9kHh(spbÁÙ,�.kHhiR�ÝC^g]#^]�aR8TIdvbth�b#d�S mvh UpT9S Uxw$kHRnT§�#m>j.qrmvS h Uxw$kNR8TOTVj#cCSIhiR>faj.hiS m>R8T�TVkHh(sgR&S�b8�HsgR8b8k
ÝC^W].^��aRulEm>S�b8Ugs�l��\kNc�q�jElCkHsgR5lCRelEm>S R8d�S Ugj#crlER8T*d�j#kHh j#cHcHR8T�Ý6�9+?R8T9S*h RvfHh m8T9R>cES m5TVkHh&spb¡Ù��#kHh ReÝE^�ÝE^

ÚÜÛ:ÝÞÛ:Ý ß�àaá¤â©ã©äYá
å¤æLç¬ãvàaá
`6j.kN�>RYlCm>S Rnd�S R>kNh�TIf¬·Hj
TVX�Upd)·aT�èéÊEJ�'(+.D.- d�j.coTVS UWS kHRvcCS(spbufNh R>qrUW|>h RGd�j.kNh j.cNcHRYl��5�:��`�4��u^CA(RnT

lCm>SiR8d�SiR>kHh�T�TVj#cCS5d�j#qrfaj�TVmnT�lCR?lER>kH�;T d�UWcCSiUgsWspbtSiR>kHh�TKfHsxb.TVSiUpw�kHR8T�lCRuS9<EfaR¥��'�]>,#ÝrR>S©�5'�]#]>D�hiR8TO�
faR8d�SiUg=�R>qrRvcCSelER � �#�T`'Ä RvS?lCR*¹ �Jê Ä l���m>fab8UpT T9R>kHhv^KA(R8T�lCm>SiR8d�S RvkHh�TYTVj.cES?h RvfHh m8T9R>cES m8TYTVkHh?sxb
Ù��#kHh R;ÝC^��C^Y�aj.h�T?lEk fab.TiT b	�.R1lERrfabthiS Uxd�kHsgR�d)·abthx�.m>R/�/S h�bn=�Rvh�T�sWR8T�fNspb.T9S Uxw$kHRnT ¿ kHcHRrUWqrfHkHsxTVUWj.c



¬C­��.­¯½5«���¹ ©i§	¦F¨ª§¢°v²ù¸oºúµ�ºt¶:¨¢§_¸E´8¨V«8¹v¨V«nºt©�»V¼5½�¾�¿ �.+

Ù(Ú«ÑGÜ6ÝC^���ÞìëHàoç�ç�é äaç�á�ë9äaçiì�å:æpêtç;íCç ë;ëvì>æpéCå:ægâgâ�ã.å9ç�àEá�ë/äaâ ãtë�å_æ«í>àHç ë íCç�â�ã�ä�á�ç�ü?æ�l�á�ç;ì�ô�àEá ô�éNé{ç;íCç
ï ð�ñ�ò�óuÿ�ï�ü6äNô�á�å9÷eí�à/�Kç � ïið6ñ�ò�ó��	� ïið�

�Z�

sgkNqrUgcHRvkaTVR�R8TVS?mvqrUpT9R ¿  :btUxT b8cCS�TVkHUWS R/�1spb1lEm8TVR>�Nd�UWS�btSiUgj#c�lCR8TucHUW=�R8btkN� lCRnT?btS j#qrR8TufaR>hiS kHhi�{mnT
fab8h?spb�fobth SiUpd�kNsgR�Ugcad�UxlCR>cES R�^a�F�\R�î�RvSuR>�EfHsgj#UgSim�faj.kNh?UplCR>cES UïÙaR>h�sWR8T�fobth SiUpd�kNsgR8T�R8T9Suspb;lCUéî�m>hiR>cad�R
lCR;d�j#caTVS�btcES R;lCRrSiR>qrfaTeR>cCSih R�sgR8T?lER>kH�ZT d�UWcCSiUgsgsxbtSiR>kHh�T�R>q�fHsgj8<�m8T ¿að³ñ ¹]ò Â
ó D�R>S ð³ñ ½ ¹#� ó D
faj.kHh�h R8T9f{Rnd�S UW=�R>qrR>cESesgR*�©ô�]>,#ÝùR>SÅ�©ô�].]>DE^�A(j#qrqrRrsWR*�©ô�].]>D�R8TVS�S h�btcaT9fabthiR>cCS ¿ sgR/f¬·Nj.S j	�
q�kHsgSiUgfHsWUpd>b8S R>kHh�TVUgSikHme�?T9j.c�Rv�CSih m>qrUWS m&h R	õ�j#UgS��usxb¡ ªj.UpT*sWReTVU��.cab8sOh�b8fHUplCR�lCk*�©ô�]>,.Ý?R>S�sWReTVU��.cab8s
sgRvcCSúlCkö�©ô�].]>DE^*A(R>S SiRrqrm>Sx·HjElCR�faR>h qrRvSul��\j.�NS R>cHUWhukHc@d�j#kHfHsWR/;ø÷Ãù¾÷�>ªfaR>h SiR�l��\m>cHRvhL�.UWRú�
m>cHRvhL�.UWR ^ d�j#caTVSiUgS kNm�fobth�sgR�TVUû�#cabtsOh�btfHUxlCR@>��©ô�]v,.Ý ^ RvS�sgReT9Uû�.cobtsOS j#S�b8sY>��©ô�]>,#Ýøüý�©ô�].]vD ^ ^�A(RnT
lCm>SiR8d�SiR>kHh�T?T9kHfHfaj.hiS R>cES/lCR� ªj#h SrS�btkH�@lCR;d�j#qrfHS�b	�.R�Ë kaTiw$kO���y]vD.,#,., fabthiS Uxd�kHsgRnTufabth/T9R8d�j#calCR�^
�aR>kHh�lCm� :b8kHS�q/b6Ë R>kHhYR8TVS�sgUWm;� sxbC :btUg�NsgR/fHh jElEkad�S UWj.c�lCRnT m>sWR8d�Sih j.coT?lHbtcaT?sgRnTufHspb#TVS Uxw$kNR8T�w�kHU
faR>h q�R>S SiR>cCSes:�\R>�Nd�UgS�btSiUgj.c�lER8TucHUg=�RnbtkH��qrj.sWm8d�kHsxbtUWh R8T�^BA(R>sxb�UgcalEkHUgSYkHcHRrhim8TVj#sgkHSiUgj.c�R>cZm>cHR>hx�.UgR
R>cES hiR � � R>S Æ �$� TVR>sWj.c�spb�cobtS kNh R/lCR�spbrfab8h SiUpd�kHsWR�^O`6R d�Rú :b8UgSekHcHR��{j#cHcHRrUxlCR>cES UïÙ�d>btSiUgj#c1R>c
d)·abthx�.RecHRYd�Rp :b8UgS�w�kO��bn=�Rnd6lCRnT�TVR>kHUWspT&lCR�þ?0�RV��ÿ>cEkad�sgmvj.c�f{j#kHh�sgR8T(fabthiS Upd�kHsgR8T(sgm6�#|>h RnTKR>S�lCR�Ý.���R9��ÿ>cEkad�sWm>j.c�f{j#kHh�kHc�fHhijElCkHUWS�lCRYd_·ab8hL�#R�� fHh jEd)·HRYlCR�b��E^

ÚÜÛ:ÝÞÛ�Ú ß�àaá¤ç¬ã����
	��¬àaá
� æxä��©æLá����¬æ:ä��
�aR8T��gþ�d)·abtq��Hh RnT�l��\Ugj#cHUpTibtSiUgj.c lCk@lCm>S Rnd�S R>kNh��:��`��p�  ªj#h qrRvcCSesgR�fHh R>q�UgR>h�mvS�be�#R;lCR/lCm��

S Rnd�S UWj.c�lHb8caT6spb@��btq�qrRYbtc¬�#kHspb8Ugh R?RvcCSih R ½J. R>S Æ	È	ÉJ. ^��6c�T d)·Hm>q b?lCR8T�d)·abtq��HhiR8T�l��\UWj.cHUxT b8S Ugj#c
R8T9S?h R>faj.hiS m;TVkNh�sxbøÙ��#kHh R�ÝC^dbN^r�aR8T?d)·abtq��Hh RnT�l��\Ugj#cHUpTibtSiUgj.c�j#cCS?kHcNR�mvfabtUxT TVRvkHh�lCR � ê Ä1^�ôIc
sgRvkHh�d�RvcCSih R ¿ kHc;d)·abtqrf�m>sWR8d�S hiUpw�kHR�sgj#c¬�.UWS kalEUgcab8s�R8T9S�fHh jElCkNUgS�R>cES hiR�kHcHReb8cHjElCRYR>S*kHcNRed>btSx·HjElCR
R>c1q��CsxbthGbtsgkNqrUgcHUxTVmelER@¹]ò � `'Ä l��\mvfabtUxT TVRvkHh>^¯ôIsgsgRnT�TVj.cES�hiR>qrfHsWUgR8T&lCR=q��������ú :btUW�HsgRefHhiR8T T9Ugj.c ¿
R>cES hiR � �¥B �"!]E�>:d�j.kNh j.cNcHRYÝu�$# ^ RvS ½ �¥B �%!%E¥>_d�j#kHh j#cHcHR�Àu�r]&# ^ ^��aRefab.TiT be�#RYl��\kHcNR�fabthiS Uxd�kHsgR
d)·abthx�.m>Rú� Sih�b�'�R>h�T�spb�d)·abtq��Hh R5fHh jElCkNUgS�kHcHRuUWqrfaj.hiS�btcES RYw�kabtcES UWS mYlCRúd_·ab8hL�#R?lHb8caT6sgR��
bt�?fab8h
Ugj#cHUpTibtSiUgj.c@lCRnT�qrj#sgm8d�kNsgR8T�^§�aR8TYd_·obthL�#R8T�fNh jElCkHUWS R8T?T9j.cESuR>cES h�b)(WcHm>R8T�fab8h?sgR�d_·ab8qrf�m>sgR8d�S h Uxw$kNR
bt�EUpb8s�d�him8btcESukNc T9Uû�#cabtsGTVkHh?s:��btcNjElCR�^Þ�F��btqrfNsgUgSikalCR�R8TVSYfHh j#faj.h SiUgj#cHcHR>sWsgR/��sxb�faR>h SiR/l���m>cHR>hx�.UgR
lCR?sxb�fabthiS Uxd�kHsgR
^§��b/d�j#sgsgRnd�S UWj.c;lCR�d�R�T9Uû�.cobtsIfaR>hiqrR>S�l���j.�HSiR>cHUgh5kHcHR?Ugc% ªj.h q btS UWj.c�TVkHh�sxb�faR>h SiR
m>cHRvhL�.UWR�;�÷?^­G�V/\+*�¦YV"W�VCW�£
\	V]�g\2V]ª�U�,Ó£t\2£C�	���Gð��Xð�¦Y�­ª�U@�
�­[���\�ð«\	ª�V]U¥MZV/¦�U	V%Q�ð�V%U�£
\�ñ]¢¯V
W�V�W�£
\	V%�g\�ðZ�­[Ó�TñRU�ðZMa¦ÞV%U	Q¤Vt\�W�V�W�£t\	V%�g\	V%U©W�V]�Á° UVñ%¢'Q¤V%[­\	�vM���ª�UeW��kñg®¯V%�=W�V]���6V%ª]ð�MZ�©S]ñ¬�
I � Æ�- V/.10R[¯ª��
MZ£]��[8N�2aª]ñ¬[�W�ðZM °x��[��g\�ðZ�­[�[�V1, S_ñ¬�c�6VÓ¦�U	V%�6�XðZ��[³W�V"¢?ñ43¬µ³�aRu�ab#T�cHU5'�R8btk
lCR8T�TVRvkHUgsxT�lCR?lCmvS R8d�SiUgj#c�RvcCSih�b)(WcHRekHcHRYS h |nTÁ�#h�btcolCR?T9R>caTVUW�HUgsWUgSimebtkH�;m>sgRnd�S hij.caT*UxT TVkoT6lCRYspb�d�Ug�NsgR



b�� £O¤�¥�¦a§_¨ª©�«5¬C­¯®1°�±a«�²;«�³$¦F´�©i§gµ�«�²�¨9¥>¶�·�¶ª«Y¸C´8¨V«n¹>¨V«#º8©6»9¼�½�¾G¿

Ù(Ú«ÑGÜCÝC^fb6Þ*ÔPèNã�ü � á�ç�íPî æpô�éNæ	ëvã.å_æpô�é�íCç ë�ì�ô�àEá ô�éNé{ç ë�6�u¥�	Ö?íCç(ï ð�ñ�ò�óuÿEï�ü6äNô�á�å9÷&í�à¥�Kç � ïið6ñ�ò�ó
�	� ïið�

���8ÿ

sgj#h�T&lCk�fob.T Tibe�#RulEkú :b8UpT d�R8btkO^�7Pj#kHh&lCUgq�UgcEkHR>h�d�R��Hh kNUgS ¿ sxb�d�Ug�HsWR�R8TVS(faj.hiS m>R5��kHcNR6SiR>caTVUWj.c�faj�TVUï�
S U5'�R�l��\R>c�'CUWh j#cr�8�:9>�?^¬�F�\m>sWR8d�Sih j.cNUpw�kHR�b#T T9jEd�Ugm>R5R8TVSGd�j.caT9S UWS kHm>R�lCR�fHhim��9b8qrfHsWUéÙ�d>b8S R>kNh�T(TVUWS kHmeb8k'�j.UxTVUWcabe�#RulERus_��btcHjElER ¿ fHkHUxT�l���b8qrfHsgUïÙ�d>b8S R>kHh�T*T9UgS kNm8T�� s:�\R>�ES mvh UgRvkHh&lCRespb?d)·abtq��Hh R�lCReh m8b#d�S UWj.cO^; R>SiS ReS R8d)·HcHUxw$kNR�b8qrm>sgUWj.hiR�spb?w�kabtsWUgSimelCk;TVU��.cab8sIlCR© :bJõ�j.c/cHj#S�bt�NsgR�^

ÚÜÛ:ÝÞÛ=< ß�àaá?>�@A�RàaçB�Rà�C��¬á á]æEDLæLç¯æFC�� <HG�GJILK¾Û

Ù(Ú«ÑGÜ�ÝC^NM�Þ/ßaå:á�àEì�å:àCá�çeü�÷iì�ã�éHæ«ívàoç�íCç ëYì�ô�àEá ô�éHé{çiëLOùç�åQP�íCç6ïið6ñ5ò6óYÿ{ï�ü6äNô�á�å9÷�í�à/�Kç � ïið6ñ�ò�ó
�	� ïið�

���8ÿ
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`�btcSRusUT&Red�j#kHh j#cHcVT&RYÝ��1�;l��5�:��`��p� sUT�lWT>kH��Xg|>qYTum�Z�be�[T�lWT&ReqrjElCkHs5T&R�lWT lCm�ZFTnd%ZFXWj.c\T&R]Z

d�j#qrfaj�RVm?fobthukNc^R_Xgs5Xpd%XWkHq7lWT��[�8�C`¯Ä l��\m>fob)X`RER_T>kNh>^a�_sIfaT>hiqbT�Z�s_�cXxlWT>c�ZFXïÙ�d>b)ZEXgj#cdTvc d)·abthx�[T�lWTeR
 ªh�b	�.qbTvcWZfRgTvc d�j#cWZihFXW�Hkabtc�ZY��sxb�d�j#caR_ZEXUZ k4ZFXgj#c l�T/d>bthEZFT&R�;�÷Çù ÷ lWT/lWT>kN�\Z_�EfaT&R'¸OsUT�d�j#kHfHsUT
;�÷LhVi+j . ùú÷lk 3 faj#kHhPs5T&R­ ªh�b	�.qbTvcWZfROlWT(�ab[RER_T*mvcVT>hL�8XUT�m�sUT&d�j#kHfHsUT�;�÷Lk 3 ùú÷lhVnojPfaj.kHhFsUTeR­ ªh�be�#qbT>c�Z+R
lWT*·abtkVZET1m>cVT>hx�[X5T�^r��b lWXpRVfaj�R]XUZFXWj.c�lWTeR�lCmqZFT8d%ZET>kHhfR$R]XgsUXxd%XgkNq faj.kNhrsUT&R�d�j#kHh j#cHcVT&R=b^T�ZYMrT&R]Z
hFTvfHh m&R]T>c�Z m�TsR9kHh*sxb±Ù��#kHhFTeÝE^tME^,�aTeRLR_Xgs5Xpd%XWkHqYRuR9j.c�Z�lWT&R&lCm�ZET8d%ZFTvkHh+R(�rË j#cad%ZEXgj.c lWTvZ]�EfaTQwE7Y�yx�^��aT
fab8RFR b	�[TYl���kHcVT�fabthEZFXpd�kHsUT�d)·abthx�.m�T5lHb8caRKsxb��vj.cVT5lWT5lCm>fHsWm�ZFXWj.c�lWT�spb�Ë j.cad%ZEXgj#crlWTsZ]�CfaTzwF7Y�yx� :b)X5Z
lCm>fNspb.d"T>h�sUT&R�fab&XghFTeR�m>s5T8d%Zih j.c%�{Zih j.k�w$k4XFlWXéî�kaR]T>cWZs'�T>hfR�s5T&R*�aj.h�l4R�lCk^R_XWsUXxd%XgkHq�sgk4Xé�:qr�>q�T6fHsWj.c¬�#m
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cv�ed>�fd��b�V�gd��#d � �ihE�Hj`��db�A�kj`�#dq�#hljnm����XhHj5�[�od��¯þp+q-r+sdq�#hE�Hdb�gdVtujgv[�a�&�v�ld&�%�Yd�j5�U�gj��V�)�wt��p��'xa�)��ªV�Hd��A�kjU�8�Yj�tE�ihHj5�[�e@TByD;Fzd�h���d��5�Yj²�Hd&�%�{d�jU�5�Kj²�V�&�Jt��Kd5LON�dXt7h��Hdq�V�F�Xt7d��fhF���4�)�Jt��`�5mJv8�V�Hd�÷ �n|��¾s�\�Hd����)�+¡��Yd�¡×�Yd��a�[�V���#dXt~}8�)�gd��V��t��W��tujgv[�a�&�RL�N��­�ij5ªV�Kd�j5�"�å�$�V�Yd��8���%�V���V�`�XhHj5�[�\�fd��%�[�V�wt�)�{hF�[�4���#d5}8�&�Kd��V�����Kd�}���d��W��tujKv8�a�)�l�V�)�wt~�`���1xS�)��ªV�Hd��A��j5�[�Yj�tF�ihljU�8� ��� d�hHhldb�8���%�V���V�`�XhHj5�[�GdXt7h�#�Yd��&�H�r�S�)�Hhlj`�%�4�KdXt��U�[�4�+�#dXtTd�h:�gd��fhHdXt�¡×�Yj&t]�[�fh<tuhF�8�V�a��dXtzd�h��V�[�¯�#j�tF�%�ljU�pj5�V��dXt��A�8��dXt7h���d ¡��Yj
t%�N�)�V�Jd��5�Kd��Kd��Yj`���#d��Q�+�Xv�v �



��� È�ÉAÊ"ËaÌ{ÍoÎ%Ï�ÐWÑ¶Ò\Ó+ÔaÏ+Õ�Ï+Ö×Ë²Ø+ÎEÌUÙ1ÏfÕAÍ]Ê�Ú�ÛAÚoÏ�ÜWØ&Í_ÏeÝ�Í_Ï8Þ&Îvß]à�á�âlã
í~�NñY�]ñY���S�����f���l�J�X�e�V�"�f�������y�]ñY���
�Jdb�J��tHtH�Xv�d��A�k V�Yd��J�i¡lhHj�¢� V�Kd£¢1xw�i¡Hv8��dY¤AhH¡���})d�¡'t��Kd<jU���f Y¡Hd �fdp¢%�¤tujK 4�¥d�¦Y¢�jKhHd��#dXt��YjK})dX�X Y¦�A�|���Yd�¡lv�jKd��b�8�U�X¢� V���XjK¡Hd[d�hs�KdT¡Hd�hF�� {¡~})d�¡�tQ�{�|��h'�Xh��o�[�a�Y�&�pd��fh'�&�Stud§�
�XjKhs�J�i¡s���pj�tHt7jU�[���#d��Yx4��hF�8� �

�²��j5�#hld��Jt7jKhF�z�# �¡'�����[�4�Yd��pd��fha�K V�£jU�Yd� {¦Rd��§�o�8�J¢�hHj5�[���# zhld��b�Jt¨t%��d�¦W�Y¡ljU�pdH�#dz���©�
��ª"�[�<tu {jK}��)�fhHd��
D�«¬D · ¹X­�®¯ ° ÷ � ÷)±

�Kd�¢%�)d"�V¢�jgd��fhAD · dXt7hp�o�[�J¢�hljU�8�³²#d\�
´c���{d�¡Hv�jKdG²fdr���r�J�i¡lhHj�¢� V�Kd;µR¶*dXtuh ���o²# Y¡E��do²fdG}#jgd�²# �Yjg})dX�i ·d�¦Y¢�jKhF� � �JdXtptl¢�jU�fhHj5�U���ihHd� Y¡'t�¤�j5�f²# Y¡ld�²#dG¢%�¤tujK 4� �q�pd�hHhld��fh���})dX¢V²#d� Y¦·¢%�8�Jtuh��)�fhHdXt£²#d
hHdq�b�JtT²#jn¸���¡ld��fhHdXt�¶ ° d�h ¶ ± ¢�¹�¡l¡HdXt]�6¹8�J²Y�&�#h<�X Y¦e²#d� {¦o²W�¤tud�¦{¢�jKh��ihljK¹[�wt~�J¹)tltujUª4�KdXt � �S´�jU�fhHdq�JtujghF��K 4�pjU�Yd� JtudUt�´kd�¦W�{¡HjU�£d[�)�K¹�¡'t[²#d����§�
��ª�¹[�ºtu Yjg}��&�#hld��

Dz«.D ° ¹ ­º®¯K»�¼ D ± ¹ ­½®¯b¾ ° ÷ � �)±
�JdXt©j5�#hld��Jt7jKhF�¤t©D ° d�hRD ± ²W���Jd��J²fd��#h&²#dL�����J�ihl Y¡HdT²fdL�����J�i¡lhHj�¢� V�KdRd�h�²fdMt7¹[�����Yd�¡lv�jKd � �Jdv�gjKd��

d��fhH¡ldR¢�dXtS²#d� {¦§j5�#hld��Jt7jKhF�¤tA�6d� Yh��Jd�¡F�£d�hHhl¡Hd&²y´�¹8ªYhHdq�YjK¡²��´kj�²#d��fhHj?m¨¢��XhHjK¹8�Mj�t7¹�hl¹[�Yjp¡> Yd�²#dXtu�w�i¡Hhlj�¢� 4�KdXt
�¿¡'�Xv[�pdq�#h�t¢�U��v�d�¡�t©²fdXtQ�Y¡H¹�hH¹8�Jt�ÀH JtF¡) �´Á�i \µo·%¸�¹ �Y� d�hHhldMj�²#dq�#hljnm¨¢��XhHjg¹[�£tud~�
�XjKhRd��p¡ld��Y¡E�Xtud��fh'�&�#h����
¢�¹8�b�J¹)tH�&�#hldv�gd��fhHd ° @CÂ�D�Ã�Ä�Å�Æ�±"dq�5�¿¹[�J¢�hHjK¹8�p²fdv���z¢�¹8�b�J¹)tH�&�#hld~¡��)�Yj�²#d ° @TÂ�D'ÇÉÈÉÊl�?Ë7Äu± �Y� d�hlhHdUtuÌ��w�i¡'��ÍhHjg¹[��d���Î,��tHt7dRdXtuhOd�Ï<¢1xw�i¡Hv�d[t�´Á�iÎpÌ�ÐgjK¹�¡Hd�¤MÎpdXt7 Y¡Hdz¡) YdRÐKd�²#Ì�Ña¼�h&²y´kÌ�ÏYd�¡lv�jgdR²Y�XÏJt�ÐKdRtl¢�jKÏfhHjgÐKÐ��ihHd� Y¡
�i {v�Îpd�ÏfhHd;Ò

Ó�Ô:ÓRÔ:Ó ÕzÖ�×eØyÙRÚMÖ�×eÚ�Û�ÜlÚMÖ�Ý�ÞYÜ{ìTØ¨ß�ÞYÜ7Ù�Ý
c~ÏGÏY¹�Î5àY¡ldTdXtuhU��tltu¹f¢�jgÌ<áp¢1xw��¢� YÏ{d�²#dXt[ÑJ�i¡lhHj�¢� YÐKdXtRÑY¡lÌX¢�ÌX²#d�ÎpÎ5d�Ï)h�j�²fd�Ï#hljnmJÌ�d)Ò � d�ÏY¹�Î5à{¡Hd

¢�¹f²#dRÐ��Mâ) J�iÐgjKhHÌ�²#d�Ð
´�j�²#d�ÏfhHjnm6¢��ihljK¹�Ï�²#dRÐ��ãÑw�i¡Hhlj�¢� {ÐKd�d�h�ä�¹� <tH�MÏJ�XhH Y¡ld)Ò>�Jd¤t�¢�¹f²#dXt�²y´kj�²#d�Ï#hljnm¨¢��XhHjg¹�Ï
})¹�Ïfh[²#d�å<ápæ�ç#Ò��¨��ÏY¹�Îpd�ÏJ¢�Ð��XhH Y¡ldM²fdXt~¢�¹f²#dXtR²y´kj�²#d�ÏfhHj?m¨¢��XhHjK¹�ÏpdXt7hRÐ���tu {jK}��iÏfhHd

è � ¹f²#d å��Yv)�XÎpÎV�
è � ¹f²#d£æ��YÏYd� {hH¡H¹�ÏG²#Ì�hHdX¢�hlÌT²Y�XÏJtãÐgdXtR¢�¹� Y¡H¹�ÏYÏYd�÷5á<é ° })¹�jK¡[t7dX¢�hHjg¹�Ï�÷#ÒÁê#ÒÁê�²#d�¢�d�¢1xJ�XÑYjKhl¡Hd�±
è � ¹f²#dY÷��yÑw�i¡Hhlj�¢� {ÐKdTj�²#d�Ï#hljnmJÌ�d�²Y�XÏJtMÐKd<@TÂ�D£�i GÎp¹X�)d�ÏV²fdXtMtujgv�ÏJ�X Y¦G¡'�XÑYj�²fdzd�hMÐgd�ÏfhR¹� ëáÐ
´ì�ij�²#dT²#d¤t~í�xY¹;tuîRj�¢'xYdXt�Ò
è � ¹f²#dCê���ÑJ�X¡HhHj�¢� YÐgdRj�²#d�ÏfhHj?mJÌ�d&²Y�XÏJt©ÐgdR¢�¹� YÑYÐKdMLONHï
ð�ñ�ñ§ò�ó�ôf-�@CÂ;D�¹� VL�NlïuõXöMòEóºôf-�LONHï7÷ONuô¹� �LONHïu÷ONuôE-*@TÂ�D{Ò
è � ¹f²#d � �YÑJ�X¡HhHj�¢� YÐgd§j�²#d�ÏfhHj?mJÌ�dU²Y�iÏJtRÐKdC¢�¹� YÑ{ÐKd�@TByD;F~-øLON�¹� �@TByD;Fã-*@CÂ�D
è � ¹f²#d,ç���ÑJ�i¡lhHj�¢� YÐKd<�X¡H¡Hù�hHÌ�d<²Y�XÏJt§Ð���@TByD)F)µyÌ�ÏYd�¡Hv�jKd�jgÏ#�¿Ì�¡Hjgd� Y¡Uá�¢�d�ÐKÐKd ²# �ÑYj�¢�²#d£��¡'�Xv�v{Òc~Ï{d§}��XÐKd� Y¡RÎ£jKÏYjgÎ� YÎú²#dTÐ���¢1xJ�X¡Hv�düû¬dXt7h[²#¹�Ï{ÏYÌ�d�á�¢�d�hHhldMÑJ�i¡lhHj�¢� YÐKd;Ò
è � ¹f²#d�ýfµ | µfd�hRþ&�YÑJ�i¡lhHj�¢� YÐKd[¹�àYhld�Ïf YdMÑJ�X¡R¡HdX¢�¹�ÏJtuhl¡H J¢�hHjK¹�ÏV²#dXt�Ì�ÏYd�¡lv�jgdXt�²Y�XÏJt�ÐKd¤t�²#j?¸yÌ�¡Hd�Ïfh'tÌ�h��iv�d�²#d�²#Ì�hldX¢�hljK¹�Ï ° })¹�jg¡Rt7dX¢�hHjg¹�ÏJtL÷fÒìêfÒKæTd�hs÷#ÒÁê#Òt÷�²fdz¢�dz¢'xJ�XÑYjKhl¡Hd�±�Ò
è � ¹f²#dUéTá�æ�ç#�)ÎV�X Y}��ij�tud�j�²#d�ÏfhHj?m¨¢��ihljK¹�Ï�µ�¢�¹�ÎpÎpdOÑJ�i¡�d�¦fd�ÎpÑYÐgd���ÑJ�i¡lhHj�¢� YÐKd¤tÿd�ÏfhH¡ldRÐKdXtSÐKjKv�ÏYdXt²y´kj�²#d�Ï#hljnm¨¢��XhHjg¹�Ï��f¢��XÐ�¢� YÐ¨jKÏYd�¦Y��¢�h[²#dTÐ��zÐg YÎpj���¡Hd[²Y�XÏJtãÐgd�tH¢�jgÏ#hljKÐKÐ��ihld� Y¡R@TÂ�D{Ò
í��f�����Y�	�X��
)�S�¿�#�����
�Y���*�S�f��
)���"�f���"������� ���J����
)�6�S���¿���f���#�f��
)�6�e�e��
)�J�X�X��
���X�f�e�#���G�¿�"�f���X��� �#�f��!#"$�Y�S�����%�"�¿�����Y�	�ë�"�f���Y���{�b�S���f���	�Y�y�$�S����
)�¿���¿�6�&
)�J���X���Y�¿�X� �6�

���X�:�¿�¿���#���½�:�f�'���{�(�¤��
)�S�:�f�'���
�Y���,�"�f�'
)���"�f�����K�¿�"�f���¤�)� 
*���X�¿�J�ø�S�+�,�+��Ò
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Ó�Ô:ÓRÔ�C D,Þ{ßFEHÙ�ÝMÝMßFG�Ö*Ö�ÝIH�ÝMÖ�JKG�ÜHÖ�Ô
í"¹� {¡���})¹�jK¡S²fdXtÿÑw�i¡Hhlj�¢� {ÐKdXt�²#d&¡HÌ��¿Ì�¡Hd�ÏJ¢�d�ÑJd�¡HÎpd�hHh'�XÏ#h¨Ð�´kÌ�h'�XÐK¹�Ï{ÏJ�iv�dR²#dXtS²#Ì�hldX¢�hld� Y¡'t�µ�ÑYÐK wtujKd� Y¡'t

ÑY¡l¹f¢�ÌX²#ÌXt[tu¹�Ï#hR {hHjKÐgj�t7ÌXt�Ò
è �J�ij�tH¢�d¤�i Y¦£tudX¢�¹�ÏJ²Y�XjK¡ldXt�Ò{c~ÏYdMÑY¡ld�ÎpjL��¡Hd&ÎpÌ�hHx{¹f²#d~ {hHjKÐgj�t7d~ YÏp�
�Xj�tH¢�dX�i Vt7dX¢�¹�ÏJ²Y�ijg¡HdT²fdMÑJ�i¡7Íhlj�¢� YÐgd�d�h½²#d��¿¡��iv�Îpd�Ïfh't5ÐgÌ�v�d�¡�t ° j�tu¹�hH¹�ÑJdXt½²#dNMPO<MRQSO�÷ONzd�h�T'Qi±�Ò � d¤t£�¿¡��iv�Îpd�Ïfh'tpt7¹�Ïfh
ÑY¡l¹f²# Yjgh't©Ñw�i¡�àJ¹�Î<àJ�i¡�²#d�Îpd�ÏfhS²y´k YÏYdU¢�jKàYÐgd�Ì�Ñw�ij�tltud[ÑYÐ���¢�Ì�d[áMÐ��Tt7¹�¡HhljKdU²# £¢��Y¢�ÐK¹�hl¡H¹�Ï �VUKU ÷
²# %WYX#Z#[H�SÒ©�¨�G¡HÌX��¢�hHjg¹�Ï·²#dp�¿¡'�Xv�Îpd�Ï#h��ihHjg¹�Ïoh7�fÑYj�â) Yd�Î£d�Ï)hT YhHjgÐKj�t7Ì�d<Ñ6¹� Y¡<ÑY¡H¹f²# {jK¡Hd½¢�d¤t
ÑJ�X¡Hhlj�¢� YÐgdXtzdXt7hP\�]	^ ¼ \­óã@ á�é�ç�_�da`zä�Ï# w¢�ÐKÌ�¹�Ï�Ò��¨�otuÌ�ÐKdX¢�hljK¹�Ïe²#dXt�ÏY¹X�f�i Y¦�tudX¢�¹�ÏJ²Y�XjK¡Hd¤t
j�tHtu wt5²#dVÐ���¡lÌX��¢�hljK¹�Ï*²fd,�¿¡��iv�Îpd�Ïfh'�ihljK¹�Ï*t7dp�
�ijKh<v�¡5b�¢�d½áGÐ���¡ljKv�j�²#jKhlÌVÎV�iv�ÏYÌ�hHj�â> {d ° TdcY±²# �tuÑJdX¢�hl¡H¹�Îe��hH¡ld#fl�iÐKÑ{xJ�(g�ÒihM�XÏJtzÐKd<¢���tz¢�Ð���tltuj�â> Yd;µyjKÐ����pÐ��V¡Hd�Ð��ihHjg¹�Ïëtu Yjg}��iÏfhHd<d�Ï#hl¡Hd�Ð��
¡ljKv�j�²#jKhlÌjTdcJµYÐ���¢'xJ�X¡Hv�d;µ#Ð���ÎV��tHtudUd�hRÐ�´kÌ�ÏYd�¡lv�jKdU²#dXtRÑJ�X¡HhHj�¢� YÐgdXty�

Tdc5«lk#mû «on p�k +û ° ÷fÒ � ±
[�Ðyd�¦#j�tuhHdC²#¹�ÏJ¢T²#d¤t�¡Hd�Ð��ihHjg¹�ÏJtRt7jKÎpÑ{ÐKdXt�d�ÏfhH¡ldMÐ�´kÌ�ÏYd�¡lv�jKd[d�h&Ð��zÏJ�XhH Y¡ldz²fd§Ð��zÑJ�i¡lhHj�¢� YÐKdCtuÌ�ÐgdX¢1Í
hljK¹�Ï{ÏYÌ�d�²#d�tuÑJÌX¢�hl¹�ÎP��hH¡Hdqfl�iÐKÑ{xJ�(g�Ò

+RËR«sr
p
+�Êú+&Æ"«srð +©Ê +qtvu Ä «³+�Êú+qwau Ä «yx ð +©Ê ° ÷fÒìç)±

í�ÐK wtujKd� Y¡'tT}��XÐKd� {¡'t�²#d>Tdc�t7¹�Ïfh� YhHjgÐKj�tuÌ�dXtT²#dVÎV�XÏYj���¡Hd<á�¹�à{hHd�ÏYjg¡zÑYÐg Jtujgd� Y¡�t§ÑJ¹�jgÏ#h�tzÑ6¹� Y¡
Ð���¢��iÐgjKàY¡��ihHjg¹�Ïpd�ÏAÌ�ÏYd�¡Hv�jKd)ÒY�JdXt�Ñw�i¡Hhlj�¢� {ÐKdXt&tuÌ�ÐgdX¢�hHjg¹�ÏYÏ{Ì�dXt�tu¹�Ï#h[²#j?¸¨ JtuÌ�d¤tRtu Y¡R YÏ{dT¢�jKà{ÐKdU²#d
h��iÏfh'�iÐgd5¹� e²#d<¢��X¡HàJ¹�Ï{dpÑYÐ���¢�Ì�d<²Y�XÏJtj[aZ#hYz{XzÒ � d�hHhld�ÎpÌ�hHx{¹f²#d�Ì�h'�XÏ#hTÑJ�X¡Hhlj�¢� YÐgj���¡ld�Îpd�Ï#h
 YhljKÐgd§ÑJ¹� Y¡MÐ��<¢��XÐKjKà{¡'�ihljK¹�ÏG²#dXtM@TÂ�D{ïv|~}Éô�µ)ÐKdXt[¢1xw�iÎ<àY¡HdXt&²y´�jg¹�ÏYj�tH�XhHjK¹�ÏGt7¹�Ïfh~}fj�²#Ì�dXtR²#dzÐgd� Y¡
v;�B�[Ñ6¹� Y¡Rt�´ì��tHtu {¡Hd�¡&â) �´� YÏ{d[â> J�XÏ#hljKhlÌRÎV�i¦fjKÎV�XÐKd�²fd~ÑJ�X¡Hhlj�¢� YÐgdXt��X¡H¡Hjg})d[tu Y¡�Ðgd[tH¢�jgÏ#hljKÐKÐ��ihld� Y¡�Ò

è U ¹� Y¡'¢�d5¡���²#jg¹)��¢�hHjK})d;Ò�c~Ï�Ñ6¹�jKÏfh�²#d£¢��XÐKjKà{¡'�ihljK¹�Ï�dXt7hT¹�àYhld�Ï# �d�Ï� YhHjgÐKj�tH�iÏfhT YÏYd£tu¹� Y¡'¢�d<¡'��Í²#jg¹)��¢�hHjg})d)Ò)c~ÏYdUtu¹� Y¡'¢�dM²#d[hHx{¹�¡H¹�ÏVdXtuh�xJ�XàYjKhl Yd�ÐKÐgd�Îpd�Ïfh� YhljKÐKj�tuÌ�d;Ò*��ÐKÐKdRd¤tuh&¢��i¡���¢�hlÌ�¡Hj�tuÌ�d[ÑJ�X¡
 YÏ{dAÌ�Îpj�tltujK¹�Ïe²#dVÑJ�X¡HhHj�¢� YÐgdXt��iÐgÑYxJ�Gá�²#dXtzÌ�ÏYd�¡Hv�jgdXt�²#dR���Áñ��Gd�h����?õ���_�da`�Ò©�JdXt��XÐKÑYxw��t
ÑY¡l¹X}#jgd�ÏYÏYd�ÏfhUápð�ö*� d�hd��ö�� ¡HdXt7Ñ6d¤¢�hHjg})d�Îpd�Ï)h�²# ���\v��T�N�d�hU²# ���\v���UF>Ò � dXt~ÎpdXt7 Y¡Hd¤t~t7¹�Ïfh
d�¸¨dX¢�hH YÌ�d¤tM��})dX¢§¹� otl�iÏJtTv)�B�£²Y�XÏJtMÐKdXtM¢'xJ�XÎ5àY¡ldXtRjK¹�Ï{j�tH�XhHjg¹�Ï�Ò"�Jd¤tC}��XÐKd� Y¡�t~¡Hd�ÐKd�})Ì�d¤t~t7¹�Ïfh
²#d¤tuhHjgÏYÌ�dXtTápÐ�´kÌ�h'�XÐK¹�ÏYÏJ�iv�dp²fdXtT¢1xJ�XÎ5à{¡HdXtM²¨´�jK¹�ÏYj�tl�ihljK¹�ÏEµ�²#dXtTtujgÐKj�¢�jK YÎ,tãd�hC²#dXt§jg¹f²# Y¡ldXtT²#d
¢�Ì¤tujK {ÎGÒ

è h~j?¸¨ Jtujg¹�Ï�Ì�Ð���t7hHj�â> Yd;Òw�¨�<²#j?¸y wtujK¹�Ï�Ì�Ð���t7hHj�â) YdT²fd~�
�ij�tH¢�dX�X ½²y´�jg¹�ÏJt�Ðg¹� Y¡�²Yt~²fdMàJ��tltud�Ì�ÏYd�¡lv�jKd²#Ì�ÐKjK}f¡HÌ[ÑJ�X¡~ÐgdMÑY¡Hd�ÎpjKd�¡`¢��Y¢�ÐK¹�hl¡H¹�Ï�²f �WYX#ZY[��VÑJd� {h[�i JtltujSù�hH¡ldM YhHjgÐKj�tuÌ[Ñ6¹� Y¡[Ì�h'�XÐK¹�Ï{ÏYd�¡RÐKd
²#Ì�hHdX¢�hld� Y¡�Ò>�JdXt�ÑY¡l¹XÀHdX¢�hljKÐgdXtÿh7�fÑYj�â) Yd�Î£d�Ï)h� YhHjgÐKj�tuÌXtStu¹�Ï#h�Ð�´/X~¡�µXÐKd~Z[j#d�h�Ðgd��Md[áT²#dXt�Ì�Ï{d�¡Hv�jKdXt
d�ÏfhH¡ld | d�hRæ�å�_�da`zä�Ïf J¢�ÐgÌ�¹�Ï�Ò)�JdXt"�
�ij�tH¢�d¤�i Y¦ ²#d~àw��tHt7d~Ì�ÏYd�¡Hv�jKd[t7¹�Ïfh�²fjn¸¨ JtuÌ¤t©t7 Y¡� YÏYdU¢�jKà{ÐKd
²y´k¹�¡<ÑYÐ���¢�Ì�d½²Y�XÏJt5ÐKdVÑJ¹�¡lhHdº¢�jKàYÐgd)Ò � d¤tüÎpd¤tu Y¡ldXtzd�¸¨dX¢�hl YÌ�dXt���})dX¢5d�hptl�iÏJt5v;�B�º²Y�iÏJt<ÐKdXt
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è í�¡Hj�tudU²#dU²#¹�ÏYÏ{Ì�dMd�Ï<Î5 {ÐKhHjgÑYÐKj�¢1jghHÌ� YÏ�Ò���Ï#mJÏEµ#ÑJd�ÏJ²Y�XÏ#h� YÏ{dMÑY¡Hj�tudU²#dU²#¹�ÏYÏ{d�¡�d�Ï<jKÎ£Ñ6¹;tH�XÏ#h YÏ{dpÎ5 {ÐKhHjgÑYÐKj�¢1jghHÌ ²#dp�X eÎp¹�jgÏJtM YÏYdpÑJ�X¡Hhlj�¢� YÐgdp²fÌ�hHdX¢�hHÌ�d<²Y�XÏJtzÐ�´kd�ÏJt7d�Î5à{Ðnd ²# e²#Ì�hHdX¢�hld� Y¡[aZ#h#z~XøÑJd� {h"ù�hl¡Hd& YhHjgÐKj�t7Ì�d)Ò � d�hlhHd�¢�¹�ÏJ²fjKhHjg¹�ÏT�
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Ì�Ð���t7hHj�â) YdT²f �ÑY¡l¹XÀHdX¢�hljKÐKd[¹�Ï½ÑJd� Yh[�ijgÏJtuj�Ì�h'�iÐg¹�ÏYÏ{d�¡Rd�Ï½tud tud�¡l}��XÏ#h[²f AÑ{¡H¹XÀHdX¢�hHjKÐgd)Ò



� ý ���7;?� 8v6 A 3Y-�.���=���3�4R3�� ����A 8��>35476 ;	@*�7@ 3�1 � 6�3 : 6�3S� A 0a�#�#���
 ��f�'��¡"�J�<¢<�9
�¡"�f�
� dXt�²#Ì�hldX¢�hld� Y¡'t�tu¹�Ï#h�Ì�h��iÐg¹�ÏYÏYÌ¤tzd�ÏoÌ�ÏYd�¡Hv�jgdV�i eÎp¹X�)d�Ïë²#dXtM�
�ij�tH¢�dX�X Y¦et7dX¢�¹�Ïw²Y�ijg¡HdXt�µ"d�h ²#d

Ð���²#j?¸y wtujK¹�Ï*Ì�Ð���t7hHj�â) Yd)ÒF£[Ï*Ì�h��iÐK¹�ÏYÏYdVÐKd½t7jKv�Ïw�iÐU²#d�Ð���ÐK YÎpjL��¡Hd<hH¹�h'�XÐKd�Ñw�i¡£��ÀH Jtuhld�Îpd�Ïfh�²¨´� YÏYd
�¿¹�Ïw¢�hHjg¹�ÏYÏYd�ÐKÐKdC²#Ì�h'�XjKÐgÐKÌ�dU²Y�iÏwtãÐ��ü¡lÌ��¿Ì�¡Hd�ÏJ¢�d�¤¥_��F¦Ré�ç�§
Ò
 ��f�'
�¡��{�+¨S�X�#���¿�J�"�¿�	���X�¿�J�*�*�<�:�f�������X��
��X�f�"�X�����:�¿�9
)�:�S�

hM�iÏwt©¢�dXt"²fÌ�hHdX¢�hHd� Y¡�tÿÐ��~¡Hd�Ð��ihljK¹�Ï�â) Yj#¡ld�ÐKjgd�Ð�´�Ì�ÏYd�¡Hv�jKd&�i <t7jKv�ÏJ�iÐY¡ldX¢� Yd�jKÐKÐgj�dXt7h"jgÏJ²#Ì�ÑJd�Ïw²Y�iÏfhHd�²#d
Ð��£¢1xJ�X¡Hv�dzd�hT²fdzÐ��<ÎV��tltud�²#d�Ð���ÑJ�X¡HhHj�¢� YÐgd�¢�¹�ÏJtuj�²#Ì�¡HÌ�d)Ò�[�Ðÿ�
�X YhM¡Hd�ÐKjKd�¡RÐ���hHd�ÏJt7jK¹�ÏGd�¸¨dX¢�hHjg})d�Îpd�Ï#h
ÎpdXt7 Y¡HÌ�dpd�h�ÐKd½¢�¹f²{�iv�dGÏf YÎpÌ�¡Hj�â) Yd)Ò � d�hlhHdV¡Hd�Ð��ihljK¹�Ïød�h5¹�àYhHd�Ïf Yd½áGÐ�´ì�Xj�²#d½²y´k YÏeÑJ¹�ÐK�fÏK©�Îpd½²# 
²#d� {¦#jL��Îpd<²#d�v�¡HÌ ° hl¡H¹�j�tzÑJ�X¡'�iÎe��hH¡ldXt�áG��ÀH Jt7hHd�¡�±'Ò��JdXtzÑJ�X¡'�XÎP��hH¡ldXtzáG��ÀH Jtuhld�¡<t�´k¹�àYhljKd�ÏYÏ{d�Ï#h<�X Îp¹X�)d�ÏV²¨´� YÏ½v�Ì�ÏYÌ�¡'�ihld� Y¡U²y´�jgÎpÑY YÐ�tujg¹�ÏVt7jKhH {Ì�á5Ð
´�d�ÏfhH¡lÌ�dT²#dXtRÑY¡lÌ�Í7�XÎpÑYÐgjnm¨¢��XhHd� {¡'t�ÒJ�¨�5ÎpdXt7 Y¡HdC²#d
Ð���²#Ì�¡ljK})dU²#dMÐ���¢1xw�BªKÏ{d~Ì�ÐgdX¢�hl¡H¹�Ï{j�â) YdM�X V¢�¹� Y¡'tR²# £hHd�ÎpÑwt`d�h�ÑY¡lj�tudUd�ÏV¢�¹�ÎpÑYhHd[t7 Y¡RÐ��T}��iÐKd� Y¡R²#d¤t
¢��XÏJ�i Y¦¨ÒX~ TÎp¹X�)d�ÏU²#d�Ð�´�Ì�Îpj�tltujK¹�Ï[²#dXtS�iÐgÑYxJ��t�²fd©Ð��Rtu¹� Y¡'¢�d&²#d�hlxY¹�¡l¹�Ïzd�hS²#dXt�²#j?¸y wtujK¹�ÏJt�Ì�Ð���tuhHj�â> {dXty²#d¤t
�
�ij�tH¢�d¤�i Y¦�j�tHt7 Jt�²# �ÑY¡ld�ÎpjKd�¡S¢��Y¢�ÐK¹�hl¡H¹�Ï�µi {Ï<¢�¹)d<«,¢�jKd�ÏfhO²#d[¢�¹�Ïf})d�¡�tujK¹�ÏzÐgjKÏYÌX�XjK¡ld�d�ÏfhH¡ld�Ð�´kÌ�ÏYd�¡lv�jgd©d�h
ÐKd�})¹�ÐKh'�Xv�d&dXtuh�Ì�h��iàYÐgj�¤¥� � £Ué�ç�§
Ò��JdR²#Ì��
�X YhO²y´�jg¹�ÏYj�tH�ihljK¹�Ïz²f��áRÐ�´ì�X¡H¡lù�hS²y´� {ÏzjK¹�Ï�²Y�XÏJt� YÏ�²#Ì�hHdX¢�hld� Y¡
tujgÐKj�¢�jK YÎqdXtuh�¢�¹�¡l¡Hjgv�ÌT²#dUÎV�iÏYjL��¡Hd[d�ÎpÑ{jK¡Hj�â> {d�v�¡5b�¢�dCázÐ��z²fjn¸¨ Jtujg¹�ÏVÌ�Ð���tuhlj�â) YdU²#dMÑY¡l¹XÀHdX¢�hljKÐKdRÐg¹� Y¡�²
j�tltu º²# VÑY¡Hd�Î£jKd�¡&¢��{¢�ÐK¹�hH¡l¹�Ï�Ò
� dXt�¹�ÑJÌ�¡��ihljK¹�ÏwtRtu¹�Ïfh�¡lÌX�iÐgj�t7Ì�dXt���})dX¢ãÐgdXt�¢1xw�iÎ<àY¡HdXt�jg¹�ÏYj�tH�ihljK¹�Ïp¡Hd�Î£ÑYÐKjgdXt"²fdMv)���§d�h©}fj�²fdXt�ÒY�¨�

²#j?¸yÌ�¡Hd�ÏJ¢�dzd�ÏfhH¡ld�Ð�´�Ì�ÏYd�¡Hv�jKdTÎpdXt7 Y¡HÌ�dz²{�iÏJtMÐKd<t7jKÐgj�¢�jg YÎ ÑJ¹� Y¡TÐgdXtM²#d� {¦G¢�¹�Ï#mJv� {¡'�ihljK¹�ÏJtT²#¹�ÏYÏ{d5Ð��
ÑJd�¡Hhld�²y´�Ì�Ï{d�¡Hv�jKdT²Y�XÏJtRÐKdXtR¢'xJ�iÎ<àY¡ldXt�²y´�jg¹�ÏYj�tH�ihljK¹�Ï�Ò

 ��½�	
)�¿���X�¿�:�9���X�f�S�'���¿���"�S�X�V�"��
*�f���¿�"�
í"¹� {¡zÐKd¤tMtH¢�jgÏ#hljKÐgÐ��ihld� Y¡�t~t7jKhH {ÌXtTáAÐ�´Á��}��XÏ#h ° ¢�¹� Y¡H¹�ÏYÏYdXt�¬Aá½é>±�µÿÐ
´�Ì�Ï{d�¡Hv�jKdz¡lÌXtuj�²# Yd�ÐgÐKd ²#Ì�ÑJ¹)t7Ì�d²Y�XÏJtMÐKd5@CÂ�D5d¤tuhT²#Ì¤²# YjKhld�²#d�Ð��5ÑJd�¡lhHd<²y´kÌ�ÏYd�¡lv�jgdz²{�iÏJtMÐKd tujgÐKj�¢�jK YÎs²fd�ð�ñ�ñpò7­¥â) Yj�ÐgdzÑY¡lÌX¢<�X²fd)Ò

� d�hlhHdz¹�ÑJÌ�¡'�XhHjK¹�Ï�tud�¡HÌX�XÐKj�t7d��X GÎp¹X�)d�ÏV²#dXt[¢��X¡HhHd¤t~²y´kj�²#d�Ï#hljnm¨¢��XhHjg¹�Ï�þ¯®��¨-*+V°²±�³Td�hM²fdXt~¢��iÐ�¢� YÐ�t
²#dVÑJd�¡Hhld½²y´�Ì�Ï{d�¡Hv�jKd)Ò � d�h�Ì�h��iÐg¹�ÏYÏJ�Xv�d½tudV¡lÌX�iÐgj�tud,á�ÑJ�i¡lhHjK¡<²fdXt�²#¹�Ï{ÏYÌ�dXt<²#d5�¿¡��iv�Î£d�Ï#h��ihljK¹�Ï�²#d
Ð�´k¹X¦#�fv���Ï{dGá�Ð��otu¹�¡HhHjgd�²# ¬²#d� {¦#jL��Îpd½¢��{¢�ÐK¹�hH¡H¹�Ï�Ò � dGhH¡'��}��ijgÐM�oÌ�hlÌG²#Ì¤¢�¡Hjgh5d�Ï¬²fÌ�h'�XjKÐU²Y�iÏJtpÐ��
¡HÌ��¿Ì�¡Hd�Ïw¢�d#¤/_�X#z~é�ç	§�Ò#�S´k¹�àfÀHdX¢�hljn�Jd¤tuh&²#dRhH¡l¹� Y})d�¡� YÏYdR¡ld�Ð��XhHjK¹�Ï�d�ÏfhH¡Hd&Ð�´kÌ�ÏYd�¡lv�jKd[+¬²#d[Ð��~Ñw�i¡Hhlj�¢� {ÐKdXt
d�h�Ð���ÐK YÎpjL��¡Hd<ÑY¡l¹f²# YjKhld½²Y�iÏJt�ÐKd½tl¢�jKÏfhHjgÐKÐ��XhHd� {¡ü@CÂ�D�d�Ï·��ÀH wtuh'�XÏ#h�ÐgdXtzhH¡l¹�j�tzÑJ�i¡��iÎP��hl¡HdXt�²¨´� YÏYd
�¿¹�Ïw¢�hHjg¹�Ï�¤ì�V�FZMé�ç#µ�_�X#z[é�ç�§�Ò � d�hHhHdTÑJ�X¡'�XÎpÌ�hH¡lj�tl�ihHjg¹�ÏV²f¹�jKhRù�hH¡HdM�
�XjKhHdUÑ6¹� Y¡U¢1xJ��â> {dz¢�¡Hj�t7h'�X Y¦5d�h
ÑJ¹� Y¡U¢'xJ��â) YdTdXtuÑ��X¢�dz²fd§Ñw�i¡Hhlj�¢� {ÐKdXt °�´ O5µKO�¶?O¸·�M>QSO¸¹
M>QSOì	7M>QX±í"¹� {¡AÐgdXtptl¢�jKÏfhHjgÐKÐ��XhHd� {¡'t�tujghH YÌ¤tpá�Ð�´Á�i¡l¡Hj���¡Hd ° ¢�¹� {¡H¹�Ï{ÏYdeæ�åeá æ | ±'µ�Ð
´ì�iàwtud�ÏJ¢�dG²#d�²#Ì�hHdX¢�hld� Y¡tujgÐKj�¢�jK YÎ dXtuhV¢�¹�ÎpÑJd�ÏJt7Ì�d�Ñw�i¡VÐ���Ñ{¡HÌXt7d�ÏJ¢�d)µ�¢�¹� Y¡l¹�ÏYÏYd�ÑJ�X¡�¢�¹� Y¡l¹�ÏYÏYd;µR²y´� {Ï hHÌ�ÐgdXtH¢�¹�ÑJd�Ì�h��iÐK¹�Ï
LONHïv��ñiò
­�ô�-»º*¼
ï�½�¼:ô�Ò7hU�iÏJtT YÏGÑY¡Hd�ÎpjKd�¡Rhld�ÎpÑJtRjKÐSdXt7hMÏYÌX¢�d¤tHtH�XjK¡ld�²y´kd�¸¨dX¢�hH {d�¡~Ð��p¢��XÐKjKà{¡'�ihljK¹�Ï�²#d
¢�dXtRhHÌ�ÐKdXtl¢�¹�ÑJdXt�Ðgd§Ñ{¡Hd�Îpjgd�¡�Ì�h'�Xv�d�dXtuhRÌ�h��iÐg¹�ÏYÏYÌ ²#dTÐ���Îpù�Îpd��
��ª�¹�Ïºâ> {dzÐKd�t7jKÐKj�¢�jK {Î ²#d�ê�å�å5ò
­GÒ
í"¹� Y¡p¢��iÐKjgàY¡Hd�¡zÐKd½t7dX¢�¹�Ïw²�Ì�h'�iv�d)µ�¹�Ï· YhHjgÐKj�tudV²#d¤t �
�Xj�tH¢�dX�i Y¦ëÑY¡H¹f²# {jKh't�ÑJ�X¡ü�¿¡��iv�Î£d�Ï#h��ihljK¹�Ï�á�Ð��
tu¹�¡HhljKd£²# o²fd� Y¦fj���Îpd�¢��{¢�Ðg¹�hH¡l¹�ÏGd�hU¹�Ïo YhljKÐgj�tud�Ð�´kjKÏ#�¿¹�¡HÎV�XhHjK¹�ÏG²#ÌÉÀ'á,¹�àYhHd�Ï# Yd�d�Ï�ÑJd�¡lhHd<²y´kÌ�ÏYd�¡lv�jKd
tu {¡pÐKd½tujgÐKj�¢�jK YÎ ²#dR��ñ�ò7­GÒ��¨�o¢�¹�ÏYÏJ�Xj�tltH�iÏw¢�dG²# ¿¾,+ ²Y�XÏJt5ÐKd½t7jKÐKj�¢�jK {Î ²#dR��ñ�ò7­V��tHt7¹f¢�jKÌºá
Ð��G¢�¹�ÏYÏJ�Xj�tltH�iÏw¢�d½²#dVÐ�´�Ì�ÑJ�ij�tHtud� Y¡�²# ·²#Ì�hHdX¢�hld� Y¡TÑJd�¡HÎ£d�h�²#d½²#ÌX²# Yjg¡HdpÐ
´�Ì�Ï{d�¡Hv�jKd<jKÏJ¢�j�²#d�ÏfhHd£²#dpÐ��
ÑJ�X¡HhHj�¢� YÐgd5dXt7h�²#¹�ÏJ¢Vtu¹�ÏøÌ�ÏYd�¡Hv�jKd<¡HÌXt7j�²# {d�ÐKÐgd<²Y�iÏJtzÐgd�LONHïu÷ONuô�ÒSc~ÏYd��¿¹�j�tTÐ�´kjKÏ#�¿¹�¡HÎV�XhHjK¹�ÏG¹�àYhld�Ïf Yd
tu {¡�Ð��MÑJd�¡lhHdU²y´�Ì�Ï{d�¡Hv�jKdRhH¹�h'�XÐKdU²Y�iÏJt�ÐKdXt�hlÌ�ÐKdXtl¢�¹�ÑJdXt�Ì�h��iÐg¹�ÏJt�Ð��M}��iÐgd� Y¡&²#d[Ð�´kÌ�ÏYd�¡lv�jKd[²fÌ�ÑJ¹)tuÌ�dM²Y�XÏJt
Ð�´kjK¹f²# {¡Hd½²#d½¢�ÌXt7jK YÎ tudVhH¡l¹� Y}��XÏ#h[ÀH Jt7hHd½²#d�¡l¡HjL��¡HdpÑJd� {h�ù�hH¡ld�²fÌ�hHd�¡lÎpjKÏ{Ì�d�ÑJd�¡HÎpd�hHh'�XÏ#h��XjKÏJt7j[²#d



-�.ÁÀ*.�Â ;e: = �7��A 354 : 3#3�6 @?Ã 8Ä1�3�4
6�8�Å :<; 698�=	4R1�3?Æ�4
3S��6 A =	4�Æ � |

¡HÌ¤�iÐKj�tud�¡U YÏoÌ�h��iÐK¹�ÏYÏJ�Xv�d£²# e²#Ì�hldX¢�hld� Y¡TápÑJ�X¡HhHjg¡�²#d5hl¡H¹�j�tMÑJ�i¡��iÎP��hH¡Hd¤tM²#d£¢�¹�Ïf})d�¡'t7jK¹�Ï�Ò�hM�XÏJt§Ð��
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´�jKÏfhHd�¡'��¢�hHjK¹�Ï�²y´� YÏ<ÏYd� {hH¡H¹�Ï
²Y�XÏJtãÐgd�²#Ì�hHd¤¢�hHd� {¡�Ò

Ó�Ô�CRÔaß à�á�Û�Ö�×)Þ*Ø¨Ö�âVáMÖ%EHßqØyÙFã#H�JYÖ�ÝMØ¨Öåä
�S´�j�²#d�ÏfhHjnm6¢��ihljK¹�Ï·²#d¤tzÑJ�i¡lhHj�¢� YÐKdXt�¢�¹�ÎpÎpd�ÏJ¢�d�hH¹� XÀH¹� {¡'t5ÑJ�X¡5Ð
´�j�²#d�ÏfhHjnm6¢��ihljK¹�Ïë�i  Î£¹i�)d�Ïo²#d¤t

tujgv�ÏJ�X Y¦�¡��iÑYj�²#dXtRd�hRÐKd�Ï#h�t©�¿¹� Y¡lÏYj�t~Ñw�i¡[ÐKd�@TÂ�D{Ò U jS¢�d�hlhHdTj�²#d�Ï#hljnm¨¢��XhHjg¹�ÏVdXtuhU¢�¹�¡H¡Hd¤¢�hHd)µfÐKdXt[�i {hH¡Hd¤t
Ì�h��iv�d¤tãÏYd�t7¹�Ïfh~ÑJ��tãhl¡'�XjKhHÌ¤t�Ò U jgÏY¹�Ï½¹�Ï�¡ld�v)�X¡'²#d�ÐKdXt&�i Yhl¡HdXt[¢�¹� YÑYÐKd¤tR²#d�²#Ì�hHdX¢�hld� Y¡�tãLON�-*@TÂ�Dzd�h
@TBJN�FR-*LON"ÑJ¹� {¡~ÐgdXtR¢�¹� {¡H¹�Ï{ÏYdXtR²#d p á'æzd�hM@TBJN�FR-*@TÂ�DTÑJ¹� {¡~ÐgdXtR¢�¹� {¡H¹�Ï{ÏYdXtR²#d<æ�å<ápæ | Òÿ�Jd¤t¢�¹� YÑYÐKd¤t§ÑJd�¡HhldV²y´kÌ�ÏYd�¡lv�jKd;µyÌ�ÏYd�¡lv�jgdP¾p+ -/+ �ijKÏwtuj�¡lÌX�iÐgj�t7ÌXtMÑ6d�¡HÎpd�hlhHd�ÏfhT²y´kj�²#d�Ï#hljnmJd�¡[Ð��½¢1xw�i¡Hv�d
²#dXtRÑJ�X¡HhHj�¢� YÐgdXt�Ò � d�hlhHdTÎpÌ�hlxY¹f²#dT²y´kj�²#d�Ï#hljnm¨¢��XhHjg¹�ÏpdXt7hRd<«,¢���¢�dC²Y�iÏJtRÐ��zÎ,��ÀH¹�¡ljKhHÌC²#dXtR¢���t�Òç������f�"���Y���p�S�»
)�#�	���{�:�·�"�J��¨"�X�V�"�R
*�Y�<���f�:�9
*���X�����#��è¨�#�����K�����Y����é9�X�X�G��� �e���"����O�#���¿�#�����#���S�������X��!ëê{�Y�£�>�S�f�N�"�¿�'�"�¿�S���:�f�S�i�����{�(�¤��
)�S�:�f�T�:���X�f�B�f�y�¿�����f��� ���{�"���¿�V�íìf�o�
�����X��
��X�f�"�*!
� dX¢�jMd¤tuhpÑJ�X¡Hhlj�¢� YÐgj���¡ld�Îpd�Ï#h�}#¡��ijT�X /Ï{jK})dX�X  ²#dGÐ
´�j�²fd�Ï#hljnm¨¢��ihHjg¹�Ï·�i ¬Îp¹X�)d�Ï·²#dXt£¢1xJ�XÎ5à{¡Hd

²y´kjK¹�Ï{j�tH�XhHjg¹�Ï·Ò�c~ÏYd�Îpù�Îpd�¢'xJ�iÎ<àY¡Hd�²y´kjK¹�ÏYj�tl�ihHjg¹�ÏGdXt7h�tu Yjg}#jgd�²#d�ÑYÐg Jtujgd� Y¡�t~d�ÏJt7d�Î5à{ÐKdXtRt7jKÐKj�¢�jK {Î
tH¢�jKÏfhHjKÐgÐ��XhHd� Y¡[@TÂ�D ²Y�iÏJt[ÐKdXtR¢�¹� Y¡H¹�ÏYÏYdî¬5á<éüd�hM@TÂ�D<²Y�XÏJtãÐgdXtR¢�¹� Y¡H¹�ÏYÏYdpæ�åpáVæ | ° })¹�jg¡Rh'�XàYÐKdX�X ¬#Ògæi±�Ò�í"¹� Y¡SÐKd�hl¡'�XjKhHd�Îpd�Ïfhy²fd�Ð��[¢�¹�xYÌ�¡Hd�ÏJ¢�d�¹�Ï�ÑJ�X¡HÐgd�¡'�RÑYÐK {h�©�hSd�ÏThHd�¡HÎpd�²fd�v�¡l¹� YÑJd[²#d�²#Ì�hldX¢�hHd� Y¡'t
¢�´kdXtuh7Í7á�Í7²#jg¡Hd½Ð�´�d�ÏJtud�Î<àYÐgdV²#dXt<²#Ì�hldX¢�hHd� Y¡'t<��tltu¹f¢�jgÌoá� {ÏYdGÎpù�Îpd£¢'xJ�iÎ<àY¡Hd½²y´kjK¹�ÏYj�tl�ihHjg¹�Ï�µ&â) �´�d�Ï
hHd�¡HÎpdU²#dTÎp¹f²# YÐgdT²#d ²#Ì�hHd¤¢�hHjg¹�Ï�Ò
í��i¡lÎpjyÐgdXtR¢���t�ÑY¡H¹�àYÐKÌ�Î,�ihHj�â> {dXt©¹�ÏAÑJd� {hM²#Ì�mJÏYjK¡&hH¡l¹�j�tRv�¡��iÏJ²fdXt~¢��ihHÌ�v�¹�¡ljKdXt�Ò
è hM�XÏJtzÐKd¤tM¢�¹� {¡H¹�Ï{ÏYdXtj¬½á�é��S YÏYd<ÑJ�i¡lhHj�¢� YÐKd�ÐgÌ�v���¡Hd<j�²#d�ÏfhHj?mJÌ�d ²Y�iÏJtTÐKd£tH¢�jgÏ#hljKÐgÐ��ihld� Y¡T@TÂ�Dd�h[ YÏYd�ÑJ�i¡lhHj�¢� YÐKd�ÑYÐK wtãÐg¹� Y¡�²#d��X¡H¡Hù�hHÌ�d ²Y�iÏJt[ÐKd�t7jKÐgj�¢�jg YÎ â) YjSÐKdTÑY¡lÌX¢<�X²#d;Òy�¨�P¬#ÒÁþ ° �)±[tH¢'xYÌ�ÍÎV�XhHj�tudT¢�dUhu�fÑJd�²y´�Ì�})Ì�ÏYd�Îpd�Ï#h�Ò#�JdXt�ÑJ�X¡Hhlj�¢� YÐgdXt�j�²fd�Ï#hljnmJÌ�dXt�ÑJ�i¡U¢�d�hlhHdM¡ldX¢�¹�ÏwtuhH¡l J¢�hljK¹�Ï½t7¹�Ïfh
¡lÌ��¿Ì�¡Hd�ÏJ¢�Ì�dXt�ÑJ�i¡RÐgd�¢�¹f²#d�²y´�j�²#d�ÏfhHj?m¨¢��ihljK¹�Ï$�#Ò

è hM�XÏJtAÐgdXtV¢�¹� {¡H¹�Ï{ÏYdXt$¬*áeé��[²#d� {¦ ÑJ�i¡lhHj�¢� YÐKdXt£²Y�iÏJtV YÏ¬Îpù�ÎpdVv�¡l¹� YÑJde²fd�²#Ì�hHd¤¢�hHjg¹�Ï�Ò�¨�e¢�¹�Ï#hl¡HjKà{ YhHjg¹�Ï¬²#dXt£¢1xJ�XÎ5à{¡HdXt�²y´kjK¹�ÏYj�tl�ihHjg¹�Ï¬²#¹�jKhpù�hH¡HdG¡ldX¢��XÐ�¢� YÐgÌ�dVÑJ¹� Y¡½¢'xJ��¢� {ÏYdG²#d¤t
ÑJ�X¡Hhlj�¢� YÐgdXt�Ò��¨��mJv� Y¡Hd�¬#Òìþ ° ày±EtH¢'xYÌ�Î,�ihHj�tud�¢�d©h7�fÑJd�²¨´�Ì�})Ì�Ï{d�Îpd�Ï)h�Ò¤�Jd¤tÿÑJ�X¡Hhlj�¢� YÐgdXtyj�²fd�Ï#hljnmJÌ�dXtÑJ�X¡M¢�d�hHhldM¡HdX¢�¹�ÏJt7hH¡H w¢�hHjg¹�Ï½tu¹�Ï#h[¡HÌ��¿Ì�¡Hd�ÏJ¢�Ì�dXt�ÑJ�i¡[ÐKdC¢�¹f²#d�²¨´�j�²fd�Ï#hljnm¨¢��ihHjg¹�ÏVõ)Ò
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è hM�XÏJt�ÐKd¤t©¢�¹� Y¡l¹�ÏYÏYd¤tMæ�å�á5æ | �Y²fd� Y¦<ÑJ�i¡lhHj�¢� YÐKdXt�²Y�XÏJt� YÏpÎ£ù�Îpd�v�¡l¹� YÑJd�²#dT²#Ì�hHdX¢�hljK¹�Ï�Ò#�¨�¢�¹�Ï#hl¡HjgàY YhHjg¹�Ï�²#d¤t§¢'xJ�XÎ5àY¡ld�²y´�jg¹�ÏYj�tH�ihljK¹�Ïo²#¹�jKhMù�hH¡Hd�¡ldX¢��XÐ�¢� YÐgÌ�dzÑJ¹� Y¡�¢1xJ��¢� YÏYd<²fdXtMÑJ�i¡lhHjnÍ
¢� {ÐKdXt�Ò`�¨�G²fjn¸¨Ì�¡Hd�ÏJ¢�d£�¤})d¤¢üÐgdXtT¢�¹� Y¡l¹�ÏYÏ{dXt'¬�áGéVdXtuh�ÐKjKÌ�dp�X oÎp¹f²#dV²¨´�j�²fd�Ï#hljnm¨¢��ihHjg¹�Ï�²#d¤t
ÑJ�X¡Hhlj�¢� YÐgdXt�ÒY�S´kj�²#d�ÏfhHj?m¨¢��XhHjK¹�ÏVtud[�
�ijKh[²{�iÏJt�ÐgdT¢�¹� {ÑYÐKdz@CByD)F�-o@CÂ;D�ÑJ¹� Y¡RÐgdXt�¢�¹� Y¡l¹�ÏYÏYd¤tR²#d
æ�å�á5æ | �i pÐgjKd� £²# V¢�¹� YÑYÐgdM²fd§@CBED;F�-�LONÿÑJ¹� {¡�ÐKd¤t©¢�¹� Y¡l¹�ÏYÏYd¤t�²#dd¬�ázéfÒ6�¨�Cmwv� Y¡ldd¬#ÒÁþ ° ¢X±tl¢1xYÌ�ÎV�ihlj�tud�¢�d�h7�#ÑJd<²y´kÌ�})Ì�ÏYd�Î<d�Ïfh�ÒY�JdXtMÑJ�X¡HhHj�¢� YÐgdXtãj�²#d�ÏfhHj?mJÌ�dXt�ÑJ�X¡T¢�d�hlhHd�¡HdX¢�¹�ÏJtuhl¡H J¢�hHjK¹�Ï
t7¹�Ïfh~¡lÌ��¿Ì�¡Hd�ÏJ¢�Ì�dXt�ÑJ�X¡~ÐgdT¢�¹f²#d ²y´�j�²#d�ÏfhHj?m¨¢��ihljK¹�ÏP�fÒ

�¨�V²#jú«,¢� YÐghHÌ�²Y�iÏwtM¢�dzhl¡'��}��ijgÐ"ÏYd�}fjKd�Ï#hRÑJ��tM²#dXtU¢���t~d� Y¦VÎpù�ÎpdXt�µ)ÎV�ij�tR²#d�Ð��<¢�¹�Î<àYjgÏJ�ij�tu¹�Ï
ÑJ¹)tltujKà{ÐKd£²#d<²#jn¸¨Ì�¡ld�Ïfh't[¢���t�Ò"c[ÏYdzÑJ�X¡Hhlj�¢� YÐgd���})dX¢z YÏ�¢�¹f²#dpý<d�hM YÏYd�Ñw�i¡Hhlj�¢� {ÐKd<��})dX¢§ {Ï�¢�¹f²#d |
ÑJd� Y})d�Ïfh�¢�¹�xJ�XàYjKhld�¡<²Y�iÏwtzÐKdpÎpù�Îpdzv�¡H¹� {Ñ6dº²#d½²#Ì�hldX¢�hHjg¹�Ïë¢�d½â> {jR¢�¹�ÎpÑYÐKj�â> {d�Ð�´ì�XÐKv�¹�¡HjghHxYÎ£d<²#d
¡Hd¤¢�¹�ÏJt7hH¡l J¢�hHjg¹�Ï�Ò

Ó�Ô�CRÔ:Ó û»E�G�ÙFJYÜuÞ²ã#üúÖeÚMÖ�Elß ØyÙFã#H�J{Ö�ÝMØyÖ
Z~¹� wtR�iÐKÐg¹�ÏJt&²#ÌX¢�¡ljK¡ldRÑ6¹�jKÏfh�ÑJ�X¡�ÑJ¹�jgÏ#h&ÐKdR�¿¹�ÏJ¢�hHjK¹�ÏYÏYd�Î£d�Ï#h`²#dMÐ�´Á�iÐgv�¹�¡ljKhlxYÎpdR²fdMÐ���¢�¹�xYÌ�¡Hd�ÏJ¢�d)Ò£[Ï�ÑJd� Yh[²fjK}fj�tud�¡�Ð�´Á�iÏJ�XÐK�{tudMd�Ï>¬�v�¡��iÏJ²fdXtãÌ�h'�iÑJdXt¨�YÐ���¡HdX¢�¹�ÏJtuhl¡H J¢�hHjK¹�ÏVd�h�Ð
´ì�iÏw�iÐK�{tud

�9���X��
)�6�S�<�X�X��
��X�¿�6�
�¨�5ÎpÌ�hlxY¹f²#dT¢�¹�ÏJt7j�tuhld�ázÑJ�X¡HhljK¡U²# G²#d�¡HÏYjgd�¡�Ì�h��iv�d�²#d�²#Ì�hldX¢�hljK¹�Ï ° ÐKdTt7jKÏJ¢�hljKÐgÐ��ihld� Y¡[@TÂ�D#±Od�hUá¡Hd�Îp¹�ÏfhHd�¡&ázhl¹� YhldXt�ÐKdXt�}��iÐKd� Y¡'t�hlxYÌ�¹�¡lj�â) YdXt&²#dXt�Ì�h��iv�d¤tRâ> Yj¨ÐKdMÑ{¡HÌX¢<�¤²#d�Ïfh�Ò�Z~¹� wtR¢�¹�ÎpÎ£d�ÏJ¢�d�¡H¹�ÏJt

ÑJ�X¡z²fÌX¢�¡Hjg¡Hd�Ð��pÐK¹�v�j�â) Yd<��tHtu¹f¢�jKÌ�d<�X Y¦�¢�¹� {¡H¹�Ï{ÏYdXtd¬VáAéfµS¢�d�ÐKÐgd���tHt7¹f¢�jKÌ£�i {¦�¢�¹� Y¡l¹�ÏYÏ{dXt�æ�åVáGæ |
d�Ï½²#ÌX¢�¹� YÐgd§hl¡��Xt©�
��¢�jKÐgd�Îpd�Ïfh�Ò
è £[ÏzÏ{d�¡Hd�v)�i¡�²#d[â) Yd�ÐKdXt�ÑJ�i¡lhHj�¢� YÐKd¤tyÎpdXtu {¡HÌ�dXt�¢�¹�¡H¡ldX¢�hld�Îpd�Ïfh¨�i zÎ£¹i�)d�ÏT²#dXt�t7jKv�ÏJ�i Y¦T¡��iÑYj�²#dd�h[ÐKd�Ï#hU²# Gtl¢�jKÏfhHjgÐKÐ��ihHd� Y¡M@TÂ�D{Ò�X ÑJ�X¡HhHjgd�²# ºtujgv�ÏJ�XÐ�@TÂ�D�d�hC²#dzÐ��5¢'xJ�i¡lv�d ²#d�Ð���ÑJ�i¡lhHj�¢� YÐKd
¢�¹�ÏJtuj�²#Ì�¡lÌ�dMû*¹�ÏpÑJd� Yh�¡Hd¤¢�¹�ÏJt7hH¡l YjK¡ldRÐKdXt"}��XÐKd� Y¡�t�hHxYÌ�¹�¡Hj�â> Yd¤t©²fdXt�tujKv�ÏJ�i {¦<²Y�iÏJt�ÐKd[t7jKÐKj�¢�jK {Î
d�h<Ð���¢'xJ�iÎ<àY¡Hd£²y´kjK¹�Ï{j�tH�XhHjg¹�Ï�ÒV£[Ïø¹�àYhHjgd�Ïfh p }��iÐKd� Y¡'t�hHxYÌ�¡H¹�¡lj�â) YdGLON:ÆLý,ÑJ¹� Y¡pÐKd½t7jKÐKj�¢�jK {Îd�hG@CBED;F�ÆLý�Ñ6¹� Y¡�Ð��o¢'xJ�iÎ<àY¡Hdº²y´�jg¹�ÏYj�tH�XhHjK¹�Ï�Ò{£[Ï¬jKh���¡HdG¢�d�hHhldGÑY¡H¹f¢�Ì¤²# Y¡Hd�ÑJ¹� Y¡Vhl¹� JtVÐKdXt
tl¢�jKÏfhHjgÐKÐ��XhHd� {¡'tã@CÂ�D�²y´k YÏVÎpù�ÎpdRv�¡H¹� YÑJd�²#d�²#Ì�hldX¢�hljK¹�ÏEÒ

è c~Ï{d�ÑY¡ld�Îpj���¡Hd�Ì�}��XÐK J�XhHjK¹�Ï�dXtuh`²#dR})Ì�¡Hj?mJd�¡St7jYÐ��R}��iÐKd� Y¡�²# <t7jKv�Ïw�iÐYÎpd¤tu Y¡lÌ�d&²Y�iÏJtSÐ��Mt7jKÐKj�¢�jK {ÎLON"d�h[t7 YÑJÌ�¡Hjgd� Y¡ldTázÐ��T}��XÐKd� {¡ML�N¿Æ�ý[hHxYÌ�¹�¡Hj�â> Yd;Ò U jS¢�d�Ð��TdXtuh&}#¡��ijE²Y�iÏJtR YÏYdC¢�d�¡Hh��ijgÏYdMÎV�X¡Hv�d
²y´kd�¡H¡ld� Y¡�µ"¹�Ï �� {Ï tujgv�ÏJ�XÐR¡HÌXt7j�²# {d�ÐMLON:Ç7Ä9±,«¥LON�-³LON:ÆLý�Ò � d�Ð��GtujKv�ÏYd�Ð���ÑY¡HÌ¤tud�ÏJ¢�d�²¨´� YÏYd
ÑJ�X¡Hhlj�¢� YÐgdM�X¡H¡lÌ�hHÌ�d[²{�iÏJt�Ðgd[tujKÐgj�¢�jg YÎqâ> {jyt7dMhH¡l¹� Y})dU²#d�}��XÏ#h�ÐKdUtH¢�jKÏfhHjKÐgÐ��XhHd� Y¡�@TÂ�DC¢�¹�ÏJt7j�²#Ì�¡HÌ)Ò

è c~Ï{d�²#d� {¦#jL��Îpd[Ì�}��iÐK w�ihHjg¹�Ïº¢�¹�ÏJ¢�d�¡HÏYdTÐgd�tujgv�ÏJ�XÐ�²{�iÏJt~Ð��5¢'xJ�XÎ5àY¡ldT²y´kjK¹�Ï{j�tH�XhHjg¹�Ï�@CBJN�F)Ò U j�µ²Y�XÏJt~ YÏ{d�¢�d�¡lh'�XjKÏYdTÎV�X¡Hv�dTd�¡l¡Hd� {¡~Ð��5t7¹�ÎpÎpdU²#dXt[¢�¹�Ï#hl¡HjKà{ YhHjg¹�ÏJtRhHxYÌ�¹�¡Hj�â> {dXtR²#dXtMt7jKv�ÏJ�i Y¦
²Y�XÏJtpÐ��o¢'xJ�XÎ5àY¡ld½²y´�jg¹�ÏYj�tH�ihljK¹�Ï Ñ6¹� Y¡VÐKdGv�¡H¹� {Ñ6d�hH¡��ijghHd�þ ÿ Ç ��� Ê�Ä @CByD)F ÆLý dXtuh£jKÏ#�¿Ì�¡ljKd� {¡Hd�X ot7jKv�Ïw�iÐ�ÎpdXt7 Y¡HÌ�²Y�XÏJtMÐ��V¢1xw�iÎ<àY¡Hd�²y´kjK¹�Ï{j�tH�XhHjg¹�Ïo@TByD;F)µ��iÐg¹�¡'t[¹�Ïëá, {Ïot7jKv�Ïw�iÐ�¡lÌXtuj�²# Yd�Ð
@CBED;F�Ç7Ä9±©«³@TByD;FR- þ ÿ Ç ��� Ê'Ä @TByD)F�ÆLýXÒè ��ÏJt7 YjKhld�¹�Ï�ÑJd� Yh�Ì�}��XÐK Yd�¡�Ðgd�ÏY¹�Î<àY¡Hd�hl¹�h'�XÐY²fd©Ñw�i¡Hhlj�¢� {ÐKdXtSâ> {j)ÑJ�i¡lhHj�¢�jKÑJd�Ïfh�Ñ6¹�hHd�ÏfhHjgd�ÐKÐgd�Îpd�Ï#háVÐ��V¢�¹�x{Ì�¡Hd�Ïw¢�d)Ò � ´�dXt7h§Ðgd5Ï{¹�Î<àY¡Hd ²#d5Ñw�i¡Hhlj�¢� {ÐKdXtM���f�XÏ#hThH¹� J¢'xYÌ5Ðgd�v�¡l¹� YÑJdV²#d£²#Ì�hldX¢�hljK¹�Ï
â) YjS¹�ÏfhMÌ�hHÌ�²#Ì�hHdX¢�hlÌ�dXtR²#d�Î,�iÏYjL��¡HdMjgÏJ¢�¹�¡H¡Hd¤¢�hHd�²# ��
�XjKhU²#d�¢�¹�ÎpÑYh��iv�d�Î5 {ÐKhHjgÑYÐKd�Ò�h~¹�Ïw¢�µyÐKd
¢���t©¹��AÐgd[tujgv�ÏJ�XÐ�²#dMÐ��z¢'xJ�iÎ<àY¡ldR²y´kjK¹�Ï{j�tH�XhHjg¹�Ï�@CB6N
F�ÀH¹� YdU YÏp¡�©�ÐKdU²Y�iÏwt�Ð�´�j�²#d�ÏfhHj?m¨¢��ihljK¹�Ï�Ò�[�Ð
�
�X YhT¡'��ÀH¹� YhHd�¡Cáp¢�d�ÏY¹�Î5àY¡ld)µYÐKd�ÏY¹�Î<àY¡ld�²#d�ÑJ�X¡Hhlj�¢� YÐgdXtR})d�ÏJ�iÏfhU²#d�Ð��5¡ldX¢�¹�ÏJtuhl¡H J¢�hljK¹�Ï�²# 
t7jKv�Ïw�iÐKdCtujKÐgj�¢�jg YÎGÒ��JdTÏY¹�Î5àY¡ldRÑJ¹�hHd�Ï#hljKd�Ð¨²#dMÑw�i¡Hhlj�¢� {ÐKdXt�²#dT¢�¹�xYÌ�¡ld�ÏJ¢�d[dXt7h��
	3Ë��lÒK��hR²Y�XÏJt�ÐKd
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¢���t�¹
�½ YÏ½tujKv�ÏJ�iÐS²{�iÏJt�Ð���¢1xJ�XÎ5à{¡HdU²y´�jg¹�ÏYj�tH�ihljK¹�Ï�@CByD)F�Ç7Ä9±�dXtuhRÌ�}��XÐK YÌMÎ,�ij�t&â> {d��
	?Ë��©« ñ
¹�Ï�ÑJ¹�¡lhHdzÐ��z}��iÐKd� Y¡[²#d��
	?Ë��&ápæ�Ò

�¨�üv�Ì�ÏYÌ�¡��iÐgj�tH�XhHjg¹�ÏV�X Y¦p¢�¹� Y¡l¹�ÏYÏYd¤tMæ�å<á5æ | ¹��VjKÐyÏE´��£�§ÑJ��tR²#d�tujKÐgj�¢�jg YÎ d¤tuh�Ì�}#j�²#d�ÏfhHd)Ò U d� YÐKd
dXt7hRÌ�}��iÐK {Ì�dTÐ���¢�¹�Ï#hl¡HjKà{ YhHjg¹�Ï½²#dXtR¢'xJ�iÎ<àY¡ldXt�²y´�jg¹�ÏYj�tH�ihljK¹�Ï�Ò

�7���Y���Y���S���
� ÑJ�X¡HhHjg¡�²#d¤tCÑw�i¡'�XÎP��hl¡HdXtzLON Ç7Ä9± µ©@TByD;F Ç7Ä�± d�h�� 	?Ë�� ¹�ÏeÑJd� Yh�dXtHtl�¤�)d�¡z²fdjf7¡HdX¢�¹�ÏJt7hH¡H {jK¡Hd?g< YÏ

¢�d�¡lh'�XjKÏVÏY¹�Î<àY¡ldT²#dTÑJ�i¡lhHj�¢� YÐKd¤t�Ò
è ��	?Ë�� « ñG�XÐK¹�¡�t§jgÐ�Ï�´k��áG�i J¢� {ÏoÑY¡H¹�àYÐ���Îpd<²#dV¢�¹�xYÌ�¡ld�ÏJ¢�d£²Y�iÏwtzÐKd<v�¡H¹� YÑJd½²#dV²#Ì�hldX¢�hljK¹�Ï¢�¹�ÏJtuj�²#Ì�¡lÌ
è ��	?Ë��~« r �iÐg¹�¡'tMjgÐ"�º�, {ÏYd�ÑJ�i¡lhHj�¢� YÐKd ²#d<¢�¹�xYÌ�¡Hd�ÏJ¢�dzÑJ¹;tHtujgàYÐKd<²{�iÏJtMÐKd�v�¡l¹� YÑJd£¢�¹�ÏJt7j�²#Ì�¡HÌ)Òí�ÐK wtujKd� Y¡'tR¢���t~t7¹�Ïfh[�iÐg¹�¡'tRd�Ïf}#j�tH�Xv�dX�XàYÐKdXt�Ò

� c~Ï�t7jKv�Ïw�iÐ�¡ldXtuj�²# Yd�Ð�²{�iÏJtMÐKd<t7jKÐgj�¢�jg YÎ LON Ç7Ä9± dXt7hM¡HdX¢�¹�ÏJt7hH¡H {jKh °  YÏ{j�â) Yd�Îpd�ÏfhR²{�iÏJtTÐKdXt¢�¹� Y¡H¹�ÏYÏYdXt�¬oá�é>±'Ò&c~ÏYdV YÏ{j�â) Yd�}��iÐgd� Y¡<²#dº¢�dGt7jKv�ÏJ�iÐ[d�¦fj�tuhld½²Y�iÏJt<ÐKdVv�¡l¹� YÑJd�¢��X¡
�
	3Ë���« r ÒFX~Ðg¹�¡�t§¹�Ï·j�²#d�Ï#hljnmJd<Ð���ÑJ�X¡Hhlj�¢� YÐgdV�i eÎp¹X�)d�Ï�ÐKd,¢�¹� YÑ{ÐKdR¾,+r-r+ �¿¹�¡HÎpÌÑJ�X¡RÐKdXtRt7jKv�Ïw�i Y¦G@TByD;F�Ç7Ä�±S-øLON:Ç7Ä9±�Ò²hM�iÏwt~ÐKdT¢���t�¹
�½ÐKd�tujgv�ÏJ�XÐ�@TByD;F¤ÇÉÄ�±�ÏYd�tud�¡��ijKhRÑw��t
²#Ì�hld�¡HÎ£jKÏYÌ&�iÐg¹�¡�t©tl�M}��XÐKd� {¡©d¤tuh�ÑY¡Hj�tud[áMÐ��M}��iÐgd� Y¡�Î£jKÏYjgÎ5 YÎ¬ÑJ¹)tltujKà{ÐKd ° ¹� <ÑYjgÌX²#dXt7h'�iÐ¿±'ÒU j¨Ð��§Ñw�i¡Hhlj�¢� {ÐKdU�ijKÏwtujy¡ldX¢�¡lÌ�Ì�d[dXtuh&j�²#d�ÏfhHj?mJÌ�dU¢�¹�¡l¡HdX¢�hHd�Îpd�Ï#hO�iÐg¹�¡'t�d�ÐKÐKd[¡Hd¤ª�¹�jgh© {Ï�¢�¹f²#d
²y´kj�²#d�ÏfhHj?m¨¢��XhHjK¹�Ïp²fdzý

� �Jd�t7jKv�ÏJ�iÐ�¡ldXtuj�²# Yd�ÐO²Y�XÏJt~ÐKd tujgÐKj�¢�jK YÎsLON:Ç7Ä9±ãÏ�´kdXtuh[ÑJ��tM²#Ì�hld�¡HÎpjgÏYÌT�XÐK¹�¡�tMÐKd�tujgv�ÏJ�XÐ�¡HÌ�Ítu {j�²# Yd�Ðy²{�iÏJt�Ð��z¢'xJ�iÎ<àY¡Hd�²y´�jg¹�ÏYj�tH�XhHjK¹�Ï�@TByD;F�Ç7Ä�±�dXt7hR²#Ì�hHd�¡lÎpjKÏYÌ;Ò�c~Ï{d~j�²#d�ÏfhHjnm6¢��ihljK¹�Ï
dXt7hM�XÐK¹�¡�t~¡HÌ¤�iÐKj�tuÌ�d ²Y�iÏwtCÐgd�¢�¹� YÑYÐgd'¾p+³-*+ Ò � d�hHhldzj�²#d�ÏfhHjnm6¢��ihljK¹�ÏºtudT�
�ijKhUd�Ï#hl¡Hd�ÐKdXt
tujgv�ÏJ�X Y¦�@CBED;F�Ç7Ä9±ÿ-eLON:Ç7Ä9±©ÑJ¹� Y¡[ÐKd¤t�¢�¹� Y¡H¹�ÏYÏYdXtR²#d�¬�á�éz¹� �@TByD;F�Ç7Ä�±�-e@TÂ�D'Ç7Ä9±�Ñ6¹� Y¡
ÐKd¤t~¢�¹� Y¡H¹�ÏYÏYdXtU²#dVæ�åpá½æ | ÒS�JdXt~}��iÐgd� Y¡'tU²#dpLON:Ç7Ä9±ã¹� o@TÂ�D'Ç7Ä9±Rtu¹�Ï#hT�XÐK¹�¡'t~ÑY¡lj�t7dXtMá5Ð��
}��iÐgd� Y¡�²# <ÑYjgÌX²#dXt7h'�iÐ
Ò>�¨�TÑJ�i¡lhHj�¢� YÐKdRj�²#d�ÏfhHj?mJÌ�d&²Y�iÏwt©ÐKd[¢�¹� YÑYÐgdM@TByD;F¤ÇÉÄ�±f-�L�N¿Ç7Ä�±S¡HdXª�¹�jKh
 YÏV¢�¹f²#dT²y´kj�²#d�ÏfhHj?m¨¢��XhHjK¹�Ïp²fd | d�hR¢�d�ÐKÐgdRj�²#d�ÏfhHj?mJÌ�d[²Y�XÏJt�ÐKdC¢�¹� YÑ{ÐKdT@TByD)F�Ç7Ä9±�-�@TÂ�D'ÇÉÄ�±
¡Hd¤ª�¹�jgh5 YÏ.¢�¹f²#d�²¨´�j�²fd�Ï#hljnm¨¢��ihHjg¹�Ï ²#d�þ#Ò~�Jd¤t,Ñw�i¡Hhlj�¢� {ÐKdXt<tud�¡l¹�ÏfhpÑY¡lj�tud¤t,d�Ï¬¢�¹�ÎpÑ{hHd
 YÏYj�â> {d�Îpd�Ïfh�tuj�Ðgd� Y¡Rj�²#d�ÏfhHjnm6¢��ihljK¹�Ï,²Y�iÏJtRÐKdC¢�¹� YÑ{ÐKd�¾,+ -*+ d¤tuh[¢�¹�¡H¡Hd¤¢�hHd)Ò

è ��	?Ë��jÇ p hM�XÏJt�¢�d£¢���t�µÿÐgdpt7jKv�ÏJ�iÐ&hH¹�h��iÐ&ÎpdXtu {¡HÌ<²#d<Ð��V¢'xJ�iÎ<àY¡Hd<²¨´�jK¹�ÏYj�tl�ihljK¹�Ïe@TByD;F5dXt7h²#jg}#j�tuÌMÌ�v)�iÐgd�Îpd�Ïfh�d�ÏfhH¡HdUhH¹� {hHdXtRÐKdXt�Ñw�i¡Hhlj�¢� {ÐKdXt&áüj�²#d�ÏfhHjnmwd�¡&²Y�iÏJtRÐKdTv�¡H¹� {Ñ6d�� 	?Ë�� Ò
� í"¹� Y¡�¢'xJ��â> Yd�}��iÐgd� Y¡S²#d�tujgÐKj�¢�jK YÎ¬¡HÌXt7j�²# {d�Ð#LON:Ç7Ä9±�²#Ì�hld�¡HÎ£jKÏYÌ�²{�iÏJt�ÐKd�v�¡l¹� YÑJd[²#d�²#Ì�hldX¢1ÍhHd� Y¡M¢�¹�ÏJt7j�²#Ì�¡lÌ °  YÏYj�â> {d�Îpd�ÏfhR²Y�XÏJt~ÐgdXt~¢�¹� Y¡l¹�ÏYÏYd¤t#¬pá<é>±R¹�ÏGj�²#d�ÏfhHj?mJdTÐ���ÑJ�i¡lhHj�¢� YÐKd²Y�XÏJt5ÐKdº¢�¹� {ÑYÐKd,¾,+ - + @CBED;F
����	?Ë��R- LON:Ç7Ä9±'Ò U jUÐ��GÑJ�i¡lhHj�¢� YÐKdº�ijKÏwtuj[¡HdX¢�¡lÌ�d�dVdXt7h
j�²fd�Ï#hljnmJÌ�dM¢�¹�¡H¡ldX¢�hHd�Îpd�Ïfh��iÐg¹�¡'tRd�ÐgÐKd[¡HdXª�¹�jKhR YÏ½¢�¹f²fd�²y´kj�²#d�ÏfhHj?m¨¢��XhHjK¹�Ïp²fdzý

� ¦�¹� Yhld�ÐKd¤tzÑJ�i¡lhHj�¢� YÐKdXtzÏ{¹�Ï j�²fd�Ï#hljnmJÌ�dXtz�X *Îp¹X�)d�Ïe²fdXt5t7jKv�ÏJ�i Y¦e¡��iÑYj�²#d�d�h�Ðgd�Ïfh<²# 
tH¢�jKÏfhHjKÐgÐ��XhHd� Y¡�@TÂ�D½tu¹�Ï#h�j�²#d�ÏfhHjnmwÌ�dXtT��})dX¢üÐgdXtz¢�¹� YÑYÐgdXtj¾p+q-/+ �¿¹�¡lÎpÌXtMÑJ�X¡�ÐKdXt�tujnÍ
v�Ïw�i Y¦ @TByD;F
��� 	?Ë�� -³LON§ÑJ¹� Y¡pÐKd¤t�¢�¹� Y¡l¹�ÏYÏ{dXtP¬�á�é�d�hz�¿¹�¡HÎ£Ì�dXtzÑJ�X¡5ÐgdXt5t7jKv�ÏJ�i Y¦
@TByD;F Ç7Ä�± ��� 	?Ë�� - @CÂ;D Ñ6¹� Y¡[ÐKdXt[¢�¹� {¡H¹�Ï{ÏYdpæ�åpáAæ | Ò"�Jd¤tãÑJ�X¡Hhlj�¢� YÐgdXt�j�²fd�Ï#hljnmJÌ�dXt�²Y�XÏJt
ÐKd¤tR¢�¹� Y¡l¹�ÏYÏ{dXt#¬pápé<¡HdXª�¹�jK})d�Ïfh� {Ï�¢�¹f²#d�²¨´�j�²fd�Ï#hljnm¨¢��ihHjg¹�Ï½²#d | d�hU¢�d�ÐKÐgdXt�j�²fd�Ï#hljnmJÌ�dXt
²Y�XÏJtMÐKdXt[¢�¹� {¡H¹�Ï{ÏYdXt�æ�åVáGæ | ¡Hd¤ª�¹�jg})d�Ï#hR {Ïo¢�¹f²fd<²y´�j�²#d�ÏfhHjnm6¢��ihljK¹�Ïº²#d<þ#ÒS�JdXtMÑJ�i¡lhHjnÍ
¢� YÐgdXt"ÏYdCtu¹�Ïfh�Ñ{¡Hj�t7dXt�d�Ï£¢�¹�ÎpÑ{hHd[â) YdMt7jyÐgd� Y¡�j�²#d�Ï#hljnm¨¢��XhHjg¹�Ï<²Y�XÏJt©ÐgdM¢�¹� YÑYÐgd#¾p+e-�+
dXt7h[¢�¹�¡l¡HdX¢�hld)Ò
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�XjKàYÐgd)Ò
� ¹�ÏfhH¡��ijK¡ld�Îpd�Ïfh�á�¢�dMâ) Yd[Ð�´k¹�Ï<Ñ6¹� Y¡H¡��ijghR¢�¡l¹�jK¡ld)µ�Ð
´ì�i {v�Îpd�Ïfh'�XhHjg¹�Ï<²#dMÐ
´�Ì�Ï{d�¡Hv�jKdR²fd~àJ¹�Î<àJ�X¡'²#d�Í

Îpd�ÏfhSÏYdã�
��})¹�¡Hj�t7dRÑJ�i¡�Ð��§¢�¡HÌX�XhHjK¹�Ï<²#d[ÑJ�i¡lhHj�¢� YÐKdXtO²#d[¢�¹�x{Ì�¡Hd�Ïw¢�d)ÒS�`Ï<d�¸¨d�h�Îpù�Î£d�tujJÐKdRÏ{¹�Î<àY¡Hd�²#d
ÑJ�X¡HhHj�¢� YÐgdXtyÑY¡H¹f²f YjKhldXt"�X Yv�Î£d�Ï#hld)µ�¢�d�â) Yj{¢�¹�Ïw²# YjKhSáR YÏYd&ÑY¡H¹�àJ�ià{jKÐKjghHÌ&²#d�¢�¹�ÎpÑ{h'�iv�d�Î5 YÐghHjgÑYÐKdS²Y�XÏJt
 YÏov�¡H¹� YÑJd�²fdV²#Ì�hldX¢�hHjg¹�Ï�ÑYÐK wt§v�¡��iÏJ²fd)µ"Ðgd5¡2©�ÐKd£²#dXt�¢1xw�iÎ<àY¡Hd<²y´kjK¹�ÏYj�tl�ihHjg¹�Ïe²fd�}#jgd�ÏfhMàJdX�i J¢�¹� YÑ
ÑYÐg Jtã�
�ijgàYÐKd�²Y�XÏJtMÐKdXt[¢�¹� Y¡H¹�ÏYÏYdXtMá<Ð�´ì��}��iÏfh[ÑY Yj�tlâ> {dzÐ���ÑYÐg YÑJ�i¡lhT²#dXtRÑJ�X¡HhHj�¢� YÐgdXt~t7¹�ÏfhMj�²fd�Ï#hljnmJÌ�dXt
�i ëÎp¹X�)d�ÏG²# �¢�¹� YÑ{ÐKdVL�N�-¬@TÂ�DV²# ��
�ijKh�²#d<ÐKd� Y¡TxJ�i Yhld5Ì�ÏYd�¡Hv�jKd)ÒëX~jKÏJt7j�Ð��p¡HdX¢�¹�ÏJt7hH¡H w¢�hHjg¹�Ïë²#d
Ð�´kÌ�ÏYd�¡lv�jgdR¡HÌXt7j�²# Yd�ÐKÐKd[²fd~Ð��ü@TByD;F~ÑJ¹� Y¡RÐgdXt�¢�¹� {¡H¹�Ï{ÏYdXt�²fdd¬zá�éz²#d�}fjKd�Ï#h�Î,�i¡Hv�jKÏJ�XÐKd)Ò � dX¢�j¨tudM})¹�jKh
¢�Ð��ijK¡ld�Îpd�ÏfhRÑJ�X¡z YÏYd£²#jgÎpjKÏf YhHjg¹�Ïº²# �h��i Y¦�²fd5ÑJ�X¡Hhlj�¢� YÐgdXtM�X Y¦Yâ) Yd�ÐgÐKdXtUtu¹�Ïfh���tHt7¹f¢�jKÌXtT²#d¤tz¢�¹f²#d¤t�5d�hTõ)µJ YÏYd �i Yv�Îpd�Ïfh'�XhHjK¹�ÏG²# Gh��i Y¦½²#d�ÑJ�i¡lhHj�¢� YÐKd¤t~�X Y¦Yâ) Yd�ÐgÐKdXtRt7¹�ÏfhM��tHt7¹f¢�jKÌXtU²#dXtM¢�¹f²fdXt{�fÒ���Ï
d�¸¨d�hRÑJ¹� {¡RÐKdXt&¢�¹� Y¡l¹�ÏYÏ{dXtR²#d<æ�å�ápæ | µYÐKd[¡�©�ÐKd�²#dMÐ��z¢'xJ�iÎ<àY¡ldM²y´kjK¹�ÏYj�tl�ihHjg¹�Ïp¡ldXtuhldMÐKdUÎpù�Îpd&Ñ6¹� Y¡
Ð�´kj�²#d�Ï#hljnm¨¢��XhHjg¹�Ï�²fdXt`�¿¡��iv�Î£d�Ï#h�t�â) Yd�Ð�â) Yd[t7¹�jKh�Ð
´�Ì�ÏYd�¡Hv�jgdR²#dUà6¹�Î5àw�i¡'²fd�Îpd�Ïfh�Ò��S´Á�i Yv�Îpd�Ïfh'�ihljK¹�Ï<²#d
Ð��pÑY¡l¹f²# J¢�hljK¹�Ïo²#d<ÑJ�X¡HhHj�¢� YÐgdXtM²#d<¢�¹f²fdP�p¡Hd�����hHd[ÀH wtuhHd<Ð�´Á�i Yv�Îpd�Ïfh'�XhHjK¹�ÏG²# Gh��i Y¦�²fdp¢�¹�ÎpÑYh��iv�d
Î< YÐKhljKÑYÐgd[²Y�iÏJtR YÏ½v�¡H¹� YÑJd�²#d�²#Ì�hHdX¢�hljK¹�Ï�Ò
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¹� Yh�±�tu {¡�ÐKd¤t`Ï{¹i�f�X Y¦�ÑY¡lÌXtud�Ïfh't�²Y�XÏJtÐKd�¢�¡lj�t7h'�iÐS²fdü@CÂ�DYÒJ�JdXtãÏ{¹i�f�X Y¦pÑY¡l¹f²# Yjgh't[²#d�¢�d�hHhHd[�
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θlab en degres

(a)
A

(b)
A

(c)
A

Z=
B

[ 3,9 ]
C

Z=[ 10,20 ]
C

Z=
B

[ 21,40 ]
C

Zone "Binaire"
B
Zone de "fragmentation"
B
Tous les evenements tels que Mfrag = 1

Couronnes 2 a 9
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H�(&FMISN©4{(&�WI�T&F XZY+I+N�[\HM]PFM[\H�N�I?ø'K
^_^ON`]
T\NbaöõcK&I�d\NVûfe[û gih�ð�O�ækjml1K+n�o�û gih r ñ�O p ñ�jplÄùqn�o�û gih rSr O x ñkjbl1aqnWrM^sN`]tT&Fu]�HJI�F�ù'�&HJFMv&[&]wN�[4RNSH1F_Hx][4cv&FM[\HM]
yUN�[,4cv&FM[\H1F_^_^OYzNSHUN�[mHJIVK&F_H{aSv&I�I+NV]74|v&[cT\N�[\H}I+N`]74RNVa�H1F�økN?÷zN+[\H�~�H1v&�*]P^_N`]�Y?ø�Y�[�N?÷zN�[WHx]
I+Nö÷~4R^-Fu]S]�K&[\H�^-KLaSv&[|T&F_HJFMv&[m�b�1ÇÉÈ ÿ Ç r y�^ON`]EY?økY�[RN?÷zN�[\HM]ET\N�� W�IVK'd*÷zN�[\H1FMv&[�]���NSH�^ON`]�Y?ø�Y�[�N?÷zN�[WHx]�9ù'FM[cK&FMI+N`]���rS^sN`]Ga�^-Kk]S]�N`]�T���Y?økY�[�Nö÷zN�[\HM]$÷�v&[\H1I+YSNV]PFMa'F�]�v&[WH"4�I+YV]�N�[\H�YSN`]�K*økNVa'ù�NVK&�WaSv&��4wT\NPT\Y�HJK&F_^
T&K&[�]P^_NPaöõcK�4�F_H1I+N��
r
í"¹� {¡T²#¹�Ï{ÏYd�¡[ YÏYdzj�²#Ì�d ²#dzÐ
´ì��¢�¢�d�ÑYh��iÏJ¢�dC�iÏYv� YÐ��XjK¡Hd ²# �²#Ì�hldX¢�hld� Y¡RÑJ¹� Y¡UÐKdXt©�¿¡��iv�Î£d�Ï#h�t�ÑY¡H¹XÍ

²# Yjgh't[²Y�iÏwt~Ð��5¡lÌX��¢�hHjK¹�Ï�\v�J�V�
� ¼��S��� º*�GápêS¬P_�da`zä�Ïf J¢�ÐgÌ�¹�Ï�µfÐKdXt[²#j�tuhH¡ljKàY {hHjK¹�ÏJt[�iÏYv� YÐ��XjK¡Hd¤t~²Y�XÏJt
ÐKdRÐ��iàJ¹�¡��ihl¹�jK¡ldMÑJ¹� Y¡&ÑYÐK wtujKd� Y¡'t"v;�iÎpÎ£dXtÿd�Ïp¢'xJ�i¡lv�d[²#d¤t`Ï{¹i�f�X Y¦<tu¹�Ï#h&²#¹�ÏYÏYÌ�d¤t©t7 Y¡�Ð��~mJv� Y¡HdY¬#Ògæ�æ
û�g�h�ð�O�ækj ° �>±��yû�g�h r ñ�O p ñkj ° à¨±��yû�g�h r�r O x ñkj ° ¢i±�Ò�JdXt�ÐKjKv�ÏYdXtJd�ÏTÑ6d�hHjKh�t6ÑJ¹�jgÏ#h�t"t7d�¡HÌ��9��¡Hd�Ïfh��X Y¦MÌ�})Ì�ÏYd�Îpd�Ïfh'tfd�¦Y�XÎpjKÏ{ÌXtJ²Y�iÏJtyÐ���ÑY¡HÌ¤tud�ÏfhHd��XÏJ�iÐg�Yt7d
d�h[tl�ihHj�tÉ�¿¹�Ï#hUá�²#d� Y¦,¢�¹�ÏJ²fjKhHjg¹�ÏJt
è c~Ï{d�Î< YÐKhljKÑYÐgjK¢�jnhlÌ�²fd©�¿¡'�Xv�Îpd�Ï#h�t��b�1ÇÉÈ ÿ Ç r ° ÐKdXt6�¿¡��iv�Î£d�Ï#h�t�tu¹�Ï#h�ÐgdXtyÑJ�X¡HhHj�¢� YÐgdXt�²#dR¢'xJ�X¡Hv�d¤tû�Ç¬ð5±'Ò
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ö$æ�è<&�"�äÃå�"'á�ë�îpæIèßì�æ�èFäÃñ@ë í æ í .@äÃîLèFîGæ�è í ä�ë�ë�æ�èFé$ä�à$ì�æ'àWá í .$ê í ñ|à@æ�ò,ñ|à@æ9.�o!é$ä
áJ.@ð�èFæ�è�ñ@ë¹ïGæ í äÃå#é$ä�ë��á�æ½å#æ'àWáßì!æ®ï�ê�å�êká�îpð�ë�æ�à!ñ í ï�"�êMîGë�æ¶æ�á�ïpæ�èßæ<�Yæ'á�è�ì�æ	ó�ä�îGæ	ì(' æ�à\á�ë/"�æ�¿Y ö$æ�ì�îLèJ+Hñ�æ���ñ|à�$täÃë`á�æ<�Yæ'á�ì�æ í äÃå#é@ë�æIè�èFîGä
à,æ'àWá�ë�æ�ïpæ�é@ë�ä¡ª�æ í á�îGïpæ�æ'áqïLê í î�,@ïpæ�ïGî-"�ò¶ïLê¶ó!îLè í ä�è�î_á/"ì�æ	ï�ê�å�êká�îpð�ë�æ
à�ñ í ï-"�ê�îpë�æ�¿



6 � ¤*¥O¦<§$¨ª©'«7¬®­°¯²±t³O´�¬�³O©�¦�¨p«7¬¶µ!¬7·¹¸!º�©t¨p»�·¶µ+¼ ¦½³O¦�»�¾$·�¬
Y öYê èFé1.@ð½ë�æ��ßñ|à�æÈ"�+�ñ@îGïpî-,�ë�êká�îpä�à í äÃå#é@ïpð�á�æJì�æbá�ä�ñõènïGæ�è#ì�æ	&�ë/"Iè�ì!æKïGî-,$æ�ë`áJ"9æ'áÏñ|à²äÃñ1,@ïGî
í äÃå#é@ïGæ'á�ì�æ¶ïLê�ó�äÃîpæ	ìb' æ'àWá�ëJ"�æ í ä�å#å#æ�ò�é�ïpñ$è²,$êÃè�è�æÕ"�à@æ�ë/&Ãîpæ	ì!æ5,$ä�åd,$êMë�ì�æ�å#æ'àWáqé$ä�ñ�ë¶ì�æIèëJ"�ê í á�îpä�à$è í ä
àõì�ñ@îLè�êkàWá¶ò�ï�ê�$täÃë�å�ê�á�îGä
à�ì(' ñ|àEà@ä�o!êMñJì�æ5$tñ$è�îpä
à í ä�åÏé@ïpð'á�æ�¿Y ïGæ í î-&°êMë�æ��Yñ|àCæ<�Yæ'á	ì�æ�á�ë�êkà$è�é$êMë�æ'à í æ3ì!æ�ï�ê�å�êká�îpð�ë�æZà�ñ í ï-"�ê�îpë�æsò#é@ïpñ$è0.$êMñ|á�æ�"�à@æ�ë/&Ãîpæsì�æ,$ä�åd,$ê�ë�ì�æ�åÏæ'à\á½¿

Y öYê�èFé�.@ð�ë�æ,æ�à9ë�ä�á�ê�á�îpä�àB�F>�à9æ7�Oæ�á	ì�æ,é$ê�ë�êMåÏð'á�ë�æ�ìb' îpåÏé$ê í á�à�ä
àbà�ñ@ïAî_àõì�ñ@îLè�êkàWá¶ñ|àCå#äÃñ��ó�æ�åÏæ'à\á í äÃïpïGæ í á�î�$*ë�ä
á�ê�á�îGä
à@æ�ï*æ�á�ñ|àO"�+Hñ�îpïpî�,@ë�æ�ì�ñÉì�æ�&�ëJ"�ì�æ	ïpî-,$æ�ëVá/"	ì!æ:$täÃë�å#æ°¿
��æ�è²+�ñ$ê�á�ë�æwè í "'àõêMë�îGä�è�ë�æ�é@ëJ"�èFæ�à\á�æ'à\á ì�æ�ñ1�ÏèFîOá�ñ$ê�á�îpä�à$èC&7"'à1"�ë�êMïGæ�è(��ïLê	é@ë�æ�åÏîpð�ë�æ í ä�à í æ�ëVà@æ¹ñcà@æì�"@$täÃë�å�ê�á�îGä
àJì@êkàõè ï)' æ�è�é$ê í æwì�æ�è�é2ä°èFîOá�îpä�à$è�æ'á�ñ|à9åÏä�ñ@ó�æ�åÏæ�àWáqë�êÃì�îLê�ïqìb' æ��!é$êkàõèFîpä�à9�@ïLê,è�æ í ä
àõì�æ

í ä�à í æ�ëVà@æ¶ñ|à@æ í ä�à�ô2&�ñ�ë�êká�îpä�àCèFé�.1"�ë�îK+Hñ�æ
8�æ'á�ñ|à#å#äÃñ@ó�æ�å#æ'à&áµ+Hñ@î$é@ë�ä�ó�ä#+Hñ@æ�ñ|à#é@ë�äMô$ï ì�æ¶ó!î_á�æIè�èFæêkà�îLèFä�á�ë�ä�é$æ
8�é@ñ@î�è/+�ñ@æßï�ê¶ì�îLè�á�ë�î-,@ñ|á�îpä�à3ì�æ�ïLê�å�êká�îpð�ë�æúá�æ'à$ì,ò�¢'á�ë�æ�ì@êkà$èqïGæßé@ï�êkà,é$æ�ë�é$æ'àõì�î í ñ�ïLêMîGë�æ òïLê�ì�îpë�æ í á�îGä
àsì�ñ�åÏä�å#æ'àWá*ê�à1&�ñ�ïLêMîGë�æ í äÃïpïGæ í á�î�$�¿�À¹ä�ñõè�àB' ê�ó�ä�à$è+é$êÃè í ä
à$è�îLì�"�ëJ"�ïpæ í ê�è+äÃ��ï�ê¹å�ê�á�îpð½ë�ææ'á�ïGæ®åÏä�ñ@ó�æ�å3æ'àWá í äÃïpïpæ í á�î�$AèFä�à\áUá�äÃñ$è�ïpæ�è�ì�æ�ñ1��ê�à@îLè�ä
á�ë�ä�é$æ�è7¿
ö$æ�è¶é$êMë�êMå#ð�á�ë�æIè¹ì�æsèFäÃñ@ë í æ,ñcá�îpïGîLèX"�è é$äÃñ@ë í æ�è�èFîpå3ñ@ï�êká�îGä
à$è�è�ä
àWá í æ�ñ��`+�ñ@î)8 í äÃå#å#æ
à�ä�ñ$è¶ïpæó�æ�ë�ë�ä
àõèwéõêMë	ïLê�èFñ�î_á�æc8Oé$æ�ë�å#æ�á`á�æ�à\á�ì�æ3ë�æ�é@ë�ä!ì�ñ@îGë�æ,ñ|à@æ3ïLê�ë/&Ãæ�é$ê�ë`ásì�æ�è í êMë�ê í áJ"�ë�î�è�á�î�+�ñ@æ�è�æ���é2"@�ë�îGå#æ'àWá�ê�ïpæ�è�ì�æ�ïLêCå�ñ@ïOá�î�$të�êA&Ãå#æ'à&á�êká�îGä
à0ì!æ9è�ä�ñ@ë í æ9î�èFäÃï-"�æJì@ê�à$è�ïpæIè í ä�ïGïpîLè�îpä�à$è í æ'à\á�ë�ê�ïpæ�è�ì�æ9ï�êë/"Iê í á�îpä
à�[¶æ�\®÷*à9òy~7��ø9æXf=g�à�ñ í ï-"�ä�à9�
Y >�à�æÕ"�à@æ�ë/&Ãîpæ	ìb' æ�� í î_á�êká�îpä
à/á/.@æ�ë�å#î�+�ñ@æ9W9Y m ¢$]_^ ø9æXfáé$êMë�à!ñ í ï�"�ä
àY >�à�æGá�êMîGïpïpæwì�æ�èFä�ñ�ë í æ ] Z²m�` ^ æ'á \ ZCm ê p ^ ¿Y >�à�æÕ"�à@æ�ë/&Ãîpæ í ä�ïpïGæ í á�îpó�æ�ì(' æ���éõêkà$è�îpä
à�äÃñCì�æ	ë�ä�á�ê�á�îpä�àCì�æ « ] ø9æ�f é$êMëUà�ñ í ï-"�ä�à*¿

ö$æ í .@äÃî-� ì�æ í æ�è�é$ê�ë�êMåÏð'á�ë�æ�è#èFæ½ë�êOª�ñ$è�á�î�ô2"4ñ@ïOá/"�ë�îpæ�ñ@ë�æ�å#æ�à\á½¿��+äÃñ@ë�î_à�$täÃë�å�ê�á�îGä
àB8ßïGæ�è�óÃêMïGæ�ñ@ë�èå#ä�o�æ'à|à�æ�è	ì�æ í îOà2+ ä7,$èFæ½ë�óÃêA,@ïGæ�è�îpåÏé2äÃë`á�êkàWá�æ�è	èFä�à\á3ì!ä
à|à1"½æ�è,ì@êkàõè ïGæ�á�ê�,@ïpæ�ê�ñÍ~�¿���¿ßö$æ�è�éõêMë�ê��å#ð'á�ë�æ�è�ì!æ�ïLêÏèFîpå3ñ@ï�êká�îGä
àJèFä�à\á�ê�ª�ñ$è�á/"�è�ì�æ,å�êkà�îpð�ë�æ	ò�ë�æ½é@ë�ä!ì�ñ�îpë�æsêMñCå#îGæ�ñ1�#ïGæ�è�ó�ê�ïpæ�ñ�ë�è�æ���é2"@�
ë�îGå#æ'àWá�ê�ïpæ�è7¿��Uà9ñ|á�îpïpî�èFæ¶ïGæ�èßì#"<ôRà@îOá�îpä�à$è�èFñ�îpóÃêkàWá�æ�è7¿

Y ] á acb æ�è�á�ïLê�á�ê�îpïGïpæ	ì�ñJé@ïpñõè²&�ë�ä°èä$të�êA&Ãå#æ'àWá�ì�æ	ïa'à"�ó
"'à@æ½å�æ'àWá�¿Y ]edCf ÝßæIè�á�ïLê�á�êMîGïpïpæwì�ñCì�æ½ñ1��îGð�å#æ�é@ïGñ$è²&�ë�ä�è²$të�ê�&�å#æ'àWá�ì!æ®ï)'*"�ó
"�à@æ�å3æ'à\á½¿Y ë ��g aih æ�è�á�ïLê�å3ñ@ï_á�îpé@ïGî í î-áJ"�ì�æ5$të�êA&Ãå#æ'àWá�è�ì�æ í .$ê�ë/&Ãæ ] 3 '�¿
Y ]ej | mVk á lnmRoip


èné ] 
 ïLê,è�ä�å#åÏæ¶ì�æIè í .$ê�ë/&Ãæ�è�ì�æ�èC$të�êA&�åÏæ'à\á�èrq ] 
 3 '�¿
Y l5Wts ��g auhñm k á lnmRoip


èné W 
 æ�è�á9ïa'à"'à@æ�ëJ&�îGæ í îOà1"'á�îK+Hñ�æ¨á�ä�á�ê�ïpæ�æ�åÏé2äÃë`áJ"�æCé$êMë�ïGæ�è�$të�êA&Ãå#æ'àWá�è] 3 '�¿
v á�îOá�ë�æ�ì�æ í ä�åÏé$êMë�êMîLè�ä
àB8ÃèFä�à\á�ì�ä�à|à1"�æIè ïGæ�è*ó�ê�ïpæ�ñ�ë�èqå#ä�o�æ'à|à@æIèOä�,$è�æ�ë�ó
"�æIè�é$ä�ñ�ë�ì�æ�ñ���æ'à$è�æ�åd,@ïpæ�èì('à"�ó
"'à@æ�åÏæ'à&á�èßä7,|á�æ'à!ñ$è¶æ'àCñ|á�îpïGîLè�ê�à\á�ì�æ�ñ��Cå�"'á/.�ä!ì�æ�è�ì�æ í ïLêÃè�è�æ�å#æ'àWá¶ì#" í ë�îOá�æ�è�ñ@ïOá/"�ë�îpæ�ñ@ë�æ�å#æ�à\áì@ê�à$è í æ�ì�ä í ñ@å#æ'àWáB�Oï�ê�å�"'áJ.@ä!ì�æÏì�æ�è í êMëVá�æ�è�êMñ|á�äA�ªä�ë/&°êkà@î�è�"�æIè#�'ó�ä�îGë í .$êMé�î_á�ë�æ�è96�æ'ád?9��æ'á�ï�ê
í äÃñ@é@ñ@ë�æ®æ�àCêkà�&�ïpæ�ì�æ¶Á$ä�á�á�æ�ïpïGæ5+�ñ@æxw � ßàÞ í �My ¬ p [{z pA|��'ó�äÃîpë í .$ê�é@î_á�ë�æ9ì���¿´¹î��("½ë�æ'àWá�æ�è�êMå#é@ïGî_á�ñ$ì�æ�è*ì�æ�ïa'à"'à@æ�ëJ&�îGæßìb' æ��!é$êkàõèFîpä�à,ä
àWá�"'á/"<"'á�ñ$ì�î�"�æ�è@8�æ�à í .@ä�î�èFî�è�è�ê�à\á ì�æ�è+óÃêMïGæ�ñ@ë�è
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�����G��� ± �@ì�¿*ì � £ ¿ ÷ �@ì�¿��
�������i��� ± 6�¿E� £ ¿�6 £ ¿àì
���J�C� ± 6��Ã¿-� 6�ì@¿ ÷ 6�~!¿��
���t�2�&���i��� ± ì
�
?�¿ ì7ì
�!¿ ~ ÷ ì@¿

���J�? �~�¿��U¡%¢@û��-���#��þ¨�y�B£������n��þ¨����þî��ý�þ7úa�7ýR¤���úüý��
�Hþ¨��¥�¦�§��7ý�������úªû��-��þ ���)¨�û
�<ýLûB¤��-��þ#þ7úªû�úüýR©	����þ ��ú
§��n� �¸
�§�úªýR©��1��þd���ª¨�û
��ú¬«�ú)� � � �i¦b�J���
��ýpúX��þJ¦�û
� ù��`�=­�®3��þt§��2���¸
�ý¸��þ � l5Wts ��g aih ± þ	�
��ú<��¥�¦b�7ý��U§���þ���`�ï�$¢�­
é@ë�ä í .@æIè®ì!æ « ] ø9æXf`é$êMëZà!ñ í ï-"½ä
à0� í æ'á`á�æ�óÃêMïGæ�ñ@ë	é$æ�ë�å#æ�á`á�ê�à\á�ì�æ,ë�æ�é@ë�ä!ì!ñ@îpë�æ�ë�êMîLè�ä
à|àõêA,@ïGæ�å#æ'àWáïpæIèßì�ä�à|à1"�æ�èßæ	��é2"�ë�îpå#æ'àWá�ê�ïpæ�èAæ'áßæ'àÏé$êMëVá�î í ñ@ïpîGæ�ëõl:Wxs �ªg aih ��¿2��æ'áVá�æ¶óÃêMïGæ�ñ@ë ì�æ	ïa'*"�à@æ�ë/&Ãîpæ�ì('à"��!é$êkà��èFîGä
àJæ�è�áßô2�#"¶ñ|à�æ:$täÃîLè0+Hñ�æ¶ïLê�á�êMîpïGïpæ¶æ�á�ïa' æ�à@æ�ë/&ÃîpæUá/.@æ½ë�å#îK+Hñ@æ�ì�æ	ïLê,è�ä�ñ@ë í æ	ä
àWá<"'á/"�ê�ª�ñõè�á/"Ièßé2äÃñ@ëë�æ½é@ë�ä!ì�ñ�îpë�æ�ï�ê¶ì�î�è�á�î�,@ñ|á�îpä
à3ì!æ í .$ê�ë/&Ãæ�è<¿�öYê¶ó�ê�ïpæ�ñ�ëqå#ä�o�æ'à|à@æ�ì�æäl:Wxs �ªg auh àB' æ�è�áµ+Hñ@æ ì�æ0~ �7~	ø9æ�fèFîYïa'à"'à@æ�ëJ&�îpæ�ì(' æ���éõêkà$è�îpä
àÏæ�è�á�à!ñ@ïpïGæ
8 í ' æ�è�á ò,ì�îpë�æ¹é$äÃñ@ë¹ñcà�è í "�à$êMë�îpä,é@ñ@ë�æ�å#æ'àWásáJ.@æ�ë�åÏî�+�ñ@æ
8�é2äÃñ@ëïpæ¡+Hñ@æ½ïa8OïGæ�èÕ"'à�æ�ë/&Ãîpæ�è í îOà1"'á�îK+Hñ�æ�è¹ë/"IèFñ@ïOá�æ'àWá�ì�æ#ïa' î_àWá�æ�ë�ê í á�îpä�à í ä�ñ@ïGä�åd,@îpæ�à|à@æ,æ'ásì�ñ�å#äÃñ@ó�æ�å#æ�à\áá/.�æ�ë�å#îK+Hñ�æ�¿���æ'áVá�æ¶óÃêMïGæ�ñ@ë�ì�æ:l:Wxs �ªg aih æ�è�á}á�ë�ð�èßæ�ïpäÃî-&�à1"�æ	ì�æIèßì�ä�à|à1"�æ�èßæ	��é2"�ë�îpå#æ'àWá�ê�ïpæ�è í ä�å#åÏæïpæJå#ä
àWá�ë�æ#ïpæLá�ê�,@ïpæ�ê�ñâ~!¿-��¿õ´¶ê�à$è�ïa'à.�o!é$ä
áJ.@ð�èFæÉì(' ñcà?å#äÃñ@ó�æ�å#æ�à\á í äÃïpïGæ í á�î�$�ì�æ9ë�ä
á�êká�îGä
à®à@äÃñ$è
ê�ó�ä
à$è í .@ä�î�èFîOï�ê�å#¢�å#æ<"�à@æ�ë/&Ãîpæ	ì!æ « ø9æXf�é$ê�ë�à!ñ í ï�"�ä
à*¿

ö$æ í êMï í ñ@ïqì!æ�è¹é$ê�ë`á�îOá�îGä
à$è¶æ�è�á¶æ<�Yæ í á�ñ1",æ'à4èFñ�é@é$ä�è�ê�à\á�ñ|àCó�ä�ïGñ@å#æ�èFé�.1"�ë�îK+Hñ�æ3ì�æ=$të�æ�æ½Â�æ@�ªä�ñ|áft¯ ~ ^ s ¿�À�ä�ñ$è í ä
à$è�æ�ë�ó�ä�à$è í æ'á`á�æßóÃêMïGæ�ñ@ë�ì�ñ,ó�ä�ïGñ@å#æ�é$ä�ñ@ëqïGæ�è í ä
à�ô�&�ñ@ë�êká�îGä
à$è�ì�"�$tä�ë�å×"�æ�è<¿���æ½ïpïpæIè}�
í î�è�ä
àWá í ê�ë�ê í á/"�ë�îLè�"½æ�è¹é$ê�ë¶ïpæ�ñ�ë¶é$êMë�êMå#ð�á�ë�æsì�æ3ì�"@$täÃë�å�ê�á�îGä
à��tä�ñ4ë�ê�é@é$ä�ë`á�ì(' ê�è�é2æ í á<�P° +Hñ@îAæ�è�á
ïpæ�ë�ê�é@é$ä�ë`á�æ'à\á�ë�æ	ïLê3ïpä
à�&�ñ@æ�ñ�ë¶ì�æ�ïa' êA�!æ�ì!ñCó�ä�ïpñ�å#æ	ì�æ9$të�æ�æ�Â½æ@�üäÃñ|á�ì�îGë�î-&7"�ì@êkà$è¶ï�ê�ì�îGë�æ í á�îpä�àJì�ñ$ªêMî�è í æIêMñ3æ'á�ïLê¶ïpä�à1&�ñ@æ½ñ@ë�ì�æ í æ�ïpñ@î�+Hñ@î�ïpñ@î$æ�è�áxé$æ�ë�é$æ'à$ì�î í ñ@ïLê�îpë�æ�¿��Aó�æ íßí æ�á`á�æ�ì#"<ôRà@îOá�îpä�àB8�ñ|à í î�&�êMë�æì�"@$täÃë�å�"sèFñ@îGóÃêkàWá®ï�ê�ì�îpë�æ í á�îGä
àÉì�ñ�$ªê�îLè í æ�êMñ�êMñ�ë�ê#ñ|à4ë�êMé�é2äÃë`ásì(' êÃèFé$æ í á	é@ïGñ$è�&�ë�êkà$ìÜ+Hñ@æO�78*ñ|àì�î�è/+�ñ@æ¶ä�ë�îpæ'àWá/"�é$æ�ë�é$æ'àõì�î í ñ�ïLêMîGë�æ�åÏæ'à\á êMñ�$ªê�îLè í æ�êMñJêMñ�ë�ê�ñ|à#ë�êMé@é$äÃë`á�ì(' êÃèFé$æ í á�é@ïpñ$èßé$æ'á�î_áä+Hñ@æ��æ'á�ñ|à�æ�è�é1.@ð�ë�æ	ñ|à9ë�êMé@é$ä�ëVá¶ìb' ê�è�é$æ í á�ì�æd��¿

�+ä�ñ�ë ô à@îpë	8kà@äÃñ$èqê�ó�ä
àõèxè�ä�ñ1.õêMî_áJ"²$ªêMîGë�æ í æ'á`á�æ²"'á�ñ$ì�æ�ì�êkà$è�ì�æ�è í ä
à$ì!î_á�îGä
à$èAé@ë�ä í .@æ�èqì!æ�è í ä�à$ì�î%�á�îGä
à$è�æ	��é2"�ë�îpå#æ'àWá�ê�ïpæ�è7¿X�Aä�ñ@ë í æ�á`á�æÏë�êMî�èFä�àB8+ïGæ�è�ë/"�è�ñ@ï_á�êká�è�ì�î�è í ñ|áJ"�è�ì�êkà$è í æ í .$êMé�î_á�ë�æ
8*ä
àWáy"'á/"ä�,cá�æ'à!ñ$è®æ�àKô$ï_á�ë�ê�à\á	ïpæIèÕ"�ó
"'à�æ�å#æ�à\á�è�&7"'à1"�ëJ"�è�ê�ñwá�ë�êIó�æ½ë�è	ì(' ñcà@æ#è�îpå3ñ@ïLê�á�îGä
àCî_à#$tä�ë�ånêká�îK+Hñ�æ3ì�ñ
ì�"'á�æ í á�æ�ñ@ë9���õ>	÷#� ÷�! 8�æ�á�æ'àCê�é@é@ïpîK+HñõêkàWá�êMñ1��"½ó
"'à@æ�å#æ�à\á�è�ô$ï_á�ë/"�èßñcà@æ í ä�à$ì�îOá�îpä�àJì�æ í ä�å#é�ï-"'á�ñ$ì�æì�æ ÷ �²± èFñ@ë�ïLê í .$êMëJ&�æ�á�ä
á�ê�ïpæ�¿�öYê í ä�åÏé@ï-"'á�ñ$ì�æ�æ�è�áqñ|à@æ í ä�à$ì�îOá�îpä�à3èFñ@ë�ïLê í .$êMëJ&�æ�á�ä
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bK]M[mXEb�VLh"bOVK]�c�VIbOZedn_�X(f�]�^�V?k?b�Z(gcb�X�XEb�^MXih�b3h"]M^�h"aW[�ZEb:jm[�b3a"kAl���k?]dX(le�OVIb]hmk![�^ebpVI]M[�ZJh"b_�d`b�h-[e^�b�hel�n5o�p(grq�s(f+o�tGh&u�s4v�wiu�x�f$yPq�p(u�q�zQz+o�t	y|{�}`u�zQoTt~z�kAq\��u�h��Jn5q�fQ}`x�u\q;�ru�} s�w�q�p n5q�f$�
s(u�g.u\t�sMx�o�g.w&q\sef+c�z+uXq�d|u�x@zQu�}Mh&o�t�t&{�u\}]u���wm{�p(f+g~u\t�s(q�zQu\} ´��7����� ·��\�A�I·�µ�� � · � �\�����5�I·��\�5�i�I·
� ��� �dµa� � �:�5�(��� � µ4�EµM�IµM���3·;�:�����]��� � � � �Gµa���i�@�d·������ ��� �Iµ5�a�A�]���dÑ����a� ¹����p¹�������� � � � �I��� � ¸�� � �(���
�\�G��� ��� �(�a�"���@�\� � � � µa���Q���F� � �I·Oµ4�Jµ5� � ·K��� � � ��� · � � � ��� � �����J·�� � �(� � ���A� �$�"� � ·�� � �I·Oµa��� � �(�:�\� � �
�a�e� � µ5� � ·����2�a�X ¢¡]£4¤"¥`¦�§=� É�¨ ÒH� Ó�ÔI·�� � � � � · ´(© ·��Lµa� �A� �[��� ��� �Iµa�5�U�[�T��� � �Iµ�Ë(�\�M� � ���{Ë��`¸E�`ª�� � �t¹W�;�`�
� �����(�U« � �����F�5�$�Eµa� � ·����(�i�\�$� µa�a�A«��dµ5� � ·¬�m��� � Ñ��F�5���(�V� � �;� � �e�­�����I·�� � �Y·Oµ4��µa� � �?¹W�;� % '�) ¯+* ,®-�D ºO»:¼oº(0���(�:�4�(��� � �TµS�F��ªB�`���I·�� � �{·Oµ4�?µa� � �L¹W��� % ' ) ¯+* ,¯- Ï�/�»:¼yºF0 ´`× ·K� °P�IµIË�� � ��� % ' ) ¯+* ,±- Ï�/�»:¼yºF0 � � � � ²
� �E·�������·�µ5�a� � �(� � � � �J·��³� � �(�m�e�¶µ�µ5� � �s¹W�;� � �(�]� � µa�`���Jµa� � ·��X�\� � �����$�¶µ5�a�A«��dµa� � ·´�\� � Ñ¬�F�a���(�:� � ·Oµ
� �!·��`���5�(�V���F�]�4�(��� � �TµS� % '�) ¯+* ,.-ED º�»:¼yºF0[µ�¶[·:¸:¹ Æ�º(»8´

¼ � �dµa���J·�� � Ì;��� � Ñ���� � Ñ��J·OµM���G·Oµa�`�5���a��µa�`�[�d·������F�fµa�A�@���(��� � ·d·����(�¾½Q� � Ñ��J·Oµa� �U�U� ·��"� � � � µa� � ·d·��
�`��� �:%('�) ¯+*Q¿M� � �Gµ]�Y¸_���a���;�a�`�]�\���5� � ��� ���Eµa�U«;� � �!µa�X�`��� ��� ¸��I·��"� � « � �]���(�M� � ·%·��`�(� µ Ö�× Ê ÙyÙ »8´
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Þ���µ5�I·��������s¹W�;�|���`� � �IµM�\� � � �$� � � �`� � ¸_�E·�� � ���\�:ß � µ����`�dµMÎ�µa�a���\�pµ5� � �³�Kµ Ì\���(�:½Q� � �U�Ú��� � µa� � ·É�´Á¨ ¿�à
á × ·H��·��`�a���U�
á × ·H� � ��� � ��� � ·
á Ê �E·��]�\� � ��·���� � ·
¸ ��� ��� �(�Kµa� � �³�Kµa�I·��"�`����� � ·H��� � «dµa��·��U�Lµ5� � �³�M�\�$� µa�5�U«��dµ5� � ·������ � ¸_�E·�� � ���\�¾ß � µ ´�â]� ���]� �A�U� ·¬�

�a�����F���\�`� � �(�@�\�I°P�`�a�I· � �(�@���(�¾� � Ñ��E·�µ5� �U�A� ·���µ5� � �1¹W��� %('�) ¯+*�,ã-ED º�»:¼yºF0 �I·É� � · � µa� � ·.�\�cµ Ì��T�ä�\�µa��·����`�;�M�dµa� � �$�"�:� � ��� � � �$� � � �`� %('�) ¯Q* ´
¶ �IµTµ5�M��� � ���a�A�Iµa�]�`¸E�G·¬�\�`���I·����E· � �]�\�e�&�a�(�"� � µ��Jµ��­���$�2²"�`²2���$�R�\� � Ñ � �Uª�����µa�I·��"�`���i�(� µ ��� ·Oµa�5�`�

���;� � �<�������a� ³d´_º ½2��¿ ��å � � ·�µ��a�`�;�a�(�"�I·�µ5�`�(� � �(�:�I·��`�5���A�(� � �!·��Iµa�t¹W�;�(� ��� Ì��I·d·;�(�����(���Q�4�F� � �I·Oµ4�
�I·J� � · � µ5� � ·æ�\� � �����4� � Ñ��(�a���(�¾� � �;� � �(���`���I·�� � �I·�µ5�������a���T�J·Oµ % '�) ¯Q* ,ç-�D ºO»:¼oº(0 ´ Ê ��� � ���������5�³d´Áº ½��W¿pµ � ��� � �e�S�;� � � � �����ä�������`�5� � ���I·OµIËR� � · �<� � � Ñ��E·���� � �I·�µS�\��µa��·����`�;�3·�¸_�è�¬�����e°P� � µa� � �
��� � � � µ5� � · ´|â]� µ � ·���¹��m¸��d·����Iµ5���\���¶Ì;�¶µ5� � �Eµa� ¹������I·G�����;� � �a�E·�µ��\��°P�`�5�I·�µ5�(�é� � � � �(�X�\��� ��� � � �
�\�M�Q�a�`��ê`� ² � �dµ � � ·��\���!µ�� � � � Î � � � � · � � ���"� � · ´�ë zV}�u\gGc&zQu�h�oTt�x�j	��u<x�u�s`s(u�fQtTd�q�p(fQq�t�x�u�}`o�fìs
��t&uBw&p(o�w&p(fQ{Wse{èhikA�&t�u�h&{�}`fQtTs({�yPpFq�s(f+o�t.} s(q�s(f+}�s(f+j	��u ´\Í�� ��� � �(�M� � ·d·��`�e���`ª\���`�5� � ��·�µ�� � ��� � �
���!µa���Eµa� � ·��(� µ[�\��°P�`�5�I·�µ5�:½$�������5� ³d´Áº ½+«|¿5¿ ´�â�� �¬� ��� ·�� µ4�Jµ � ·��z¹W�;��� � �;� � �e�&�`���I·�� � �I·Oµ4�|���`�5���P�E·�µ
%(' ) ¯+*�,.-�D º�»}¼oºF0 �(� ��� Ì��I·��`¸E�d·�µ5�I·��"�`���M�I·�� � ��� � ��� � · � ���I·��I·;�`�a���U� � �(�m�5�(��� � µ4�Eµ4�M� � ·�µs¹���������²
� �I·Oµ � �(� � Î � �(�{Ë � �F�$��� � ��� � �pµa�I·��"�`���]�5�J·��:��� � �I·¬��� � ·mË\�%·��pµa�TØe�é���4�J·¬�\���\�I°P�`�a�I· � �����E·�� � �
��� � � � �(�¶µM���$�"�U« � � ´

Ö � � �IµTµ5�:�Iµa�¬�\� � ·H���`�%µ � � · � � ���a�p¹���� � �e���`���I·�� � �I·"µ4�V���`�5���P�E·�µ %F'�) ¯+*�,®-�D ºO»:¼oº(0 �`��� �:%('�) ¯Q*
� � �$� � � �B�e��� �è� �	µ5�I·����������I·±�I·��`�5���U�	·��G� � ·Oµ������gÑ ���=� �oØ�·��(�{ËV���U��·�µ=�{¸Á�`í � �dµ5�`���d·�� ����� � � ²
�a�E·�µ5���³�a�"���]��¸E�%·��(�dµa�5� � � � �J·��³� � � ´ ¶ ��µTµa� � ��� � � �a�E·�µ5�]�����;� � � � �I·�µ��F�A�a�i� � ���5�4�F�!µi�`ª\� � � ¹����`� � �
�\�(�5� �`��� �4��� � ��� � ��¹W��� � � · � �`�T·�� � ���\�³�¶µ5�a�U«;�dµa� � ·��J·;��� � �F�U�5�:����� � �¬�­��� � �­�Q�4�(� � ��·�µR�F��ª=�J·;� � �e�
�`���J·Oµ4� ´

Ö ¸_�(�dµa�5�(��µa�4�`���F�;ª � ·Oµ��Iµa���I·Oµa�5�`���5�$�¾� � ���<��ª\� � � ¹����`� � �B�"���a� � �����\����� � �\� � µ5� � ·¯�\�.� � �¬�
��� � ���Q�4�(� � �I·OµM�(��ªB�J·�� � �(�M�`���J·Oµ	à

á � · � � ���a�X�d·�� � �`�oØ`�5���\� ß¬�`ª\� � ·���� � ¸_�(ª\�:�;�a�G· � �U��� � �\��� ��� � � �:���S�Q�5�`�`ê`��² � �dµ]���F�M���F��� � �Tµ
� � ¸Á�Fª����\�����F�³� � �(�(�

á ÞP�����5�$�����I· ����� �dµ5��½Wµa�fØ(�]��� � � � �I���`��¿­�\� � ¸_��� Ì � �Iµa�5�U���\� � �Jµ5�GØ`�5����� � ía� � µa� � � ² � �U« � �]� � ���
� �@���I·����4�Jµ5� � ·K�\�(��� � ���Gµ5� � ·������(�m�Q�4�(� � �I·Oµ4�M�;�J·�� � �:� ��� � � �:�\�:�Q�5�`�`ê`� ² � �%µ ´

¼ � �dµa�e� � �e�Kµa�I·Oµ4�Eµa�U���e�r·�¸ � ·OµM�����é���`� � �$�i��¸��`ª\� � � ¹����`� � �������5� � �¬���\�:�Q���F� � �I·�µ��i�F��ªB�J·;� � �e�
�`���J·Oµ��Iµ � �(� � Ñ��E·���� � �I·�µ��i�\����� � � � ���(�:îðïÚñUò_ó;ô�õ:ö[÷ø��·ä� � · � µ5� � ·B�\��õù�`��� ��� � � Ñ¬�J·���� � �I·Oµ
�\�pµa��·����`�;�M� � ��� � �(���`����·�� � �I·Oµ4�����`�a�I�P�J·Oµ %('�) ¯+*�,.-�D ºO»:¼oº(0 ´
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ÍV� ���"�U�`����� � ���¬� � ���"� ��� �����`����� ��� Î � �5� � �A�a�`�e���\� ����� �a��� � �¬�\���\�(�M�`��� � � � � ��� �m�"� � � ��� � ����� ���(�
�`��� ����� � � � � ���\�:ß ��� ��� � � � �(� � ���A� �³��� ��� � ���2� �: �¡ £4¤"¥ ¦�§B�������H�! ���(� � � � � � ���#"

á ÞP����� ��� � � �a�A� �;��� ����$����a�&%������\� � ��� � ��� � ���\� � � �'� ���Q���F� � � �(� � � � ��� �(� � ���$�"�U« � �����*) � �=�
�\�e�&�"�U� � � � �;�a�(� � � � � � � � �+%W�;�(� � � �(�U�a�e�&��� � � � �(�	� ���,� �`�(� ���2� �X �¡ £4¤"¥ ¦�§��-�����H�! /. � � ��� � ����"

á Þ��(���`��� � � � � ��� �M�"� � � ��� � ����� �e� � � � ��%���� %('�)10 *M, -ED�2�3*4�2 0 � ������� ��� ��� � �U« � �(�]�`��� � � � � � � ²� �(�a� � � � � � ���\�(�"� ��� �`���4� � � ��� � � � � �$� � �+%W���ä� � � � � �����;� � � ��� � ���\� � � � � �`�=� � �Fª������a� ��� �A��� �
� �a�U� ��� �@�"���U��� ���M� ���\�U�5� ��� � ��� �\�����F�³� � �e�F��5�� �B��� �;��� � � ���i�����U� � ��� ���	�e� �-� � � �(�5�a�(�U�a�X� � ���
�`ª�� � �&%����`� � �(�m���(�a�$�(« � �e� � � � � � � � �&%����(� "
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Æ
»�0X¿p¼�¼�¿F¶È½�¿F¶ Þ ¸FÒ�ÑPÆC¿p¼�·4¶
¿p¼ Þ »X¼�ÕN·:µ4»X¼3½�¿�É2Ò
Õ�Ï�ÒX¸.Ñ�¿Ä¿$·|½�¿^É�¿pº�¸ÄÒX¼�Ñ�É/¿6½�Þ ÃpÆ
µk¶$¶&µ4»X¼ Í�Î ¿F¶ÄÃ�Å�Ãp¼�¿pÆC¿�¼�·Ç¶´¿FÖ Á ¿p¸pµ4ÆC¿p¼�·ÐÒXºPÖÈ·�¿"ÉÊ¶6Ë�º�¿ 	3Ì��0Ì 
+��� ×ÐÒ Ø%Í
Î ¿Ó¶
ÃpÅ�Ãp¼�¿pÆC¿p¼�·4¶21�¶&µ4Æ
º@É�ÃF¶ÈÒXÅ�¿ÓÕ�Ù�Ú¡Ú31y½�¿ Þ »X¸NÆC¿ Õ�µÛÑXÒX¸$¿C×Ð¹ Ø%Í
465�7 8:9<;3=?>A@CB�@C9<DFE GH9<I�J-;�>$>FKMLONPK�QR9<ISNPKT=U>WV�X�DFK�>FY<ZPI[>\=U>A]^NPE _

]�GPY`=U>FE >FKa9F5
= ��bdc���egf�bh������c[i�bkj�j�l�����bFb�j�� � lmf�c[n�b��gf�l���opbqf�b � lz��� n�� � � rs��btf�b � lPo+����u�r e�i2l���������f�bFvwi�b[b - b+x�se��ql[y�b�o � 9�c���b[i�r ��bmf�bmz��s{|z�l�i2f�b[{Ub���� ��} b � lPi�b���j�b[��r���b~j	e�i � l�i�b � l���l���������f�e�f�b[r i�c~f�b � ��z�bSiF��cf�bavw�si�{?b �>7 �se�jml ��� ����jz���segjt������c[i�bkj�j	bSiml�e�j�)�j��ÓJ[{?b����������h�d�2�����O��b��%��i�b
ß�ÿ6b��Äÿ�; æ b���n�l�i

��e�o � cS���
7 �segjí��bdn�i�ckj	b��%������j`n�lsj � 9�l���l � )�j�bhbp�CbkoN��e�cSbFb���e���� � �
j�l��%� � 9�l���r � b�f�beõg���Fop�s{?{?b�j�c � b�op��b[e�i �

} b��Ó��b�l��gl � )�j	b�f�������b�5 ý�,�æ b��Mn�l�i¾��e�o � c[��� ! f�b�j�i�ckj	e � �2l���j?c�'�e���y l � b�����jC5�o+b[e��:�sz���b���egj
n��se�i � l�i�c�lsop��������5�� �¾æ b���n�l�iò��e�o � c[���m� � bkjqf�������c[b�jmj	������b���l o[o+� i2f^l[y�b�oHe���j�o+c���l�i���� f�b
vwi�bSb - b+x��se��|f�c+vw�si�{?c?f����%� � 9�l���bUn�i�����o+��ngl � f�l���j � l^f���i�b�op��������f�e�v�l��
j�o+b�l�e !�� b�jaf�������c[b�jaf�l���j
� 9
b���j�b[{�z � bdj	�����d{?��b[e��ai�bSn�i���f�e��/��bkj^'�e\9Û5a� �Iæ b��Wn�l�i^��e�o � c[��� ��} b��F��bal�{?c � ���si�l��������?bkj��dj�l���j
f�� e���b-f�e�bal�e6v�l��/�8'�e\9Û5 ý�,Dæ b��\ngl�i8��e�o � c[��� � bmj�)�j��ÓJ[{?bqbkj��dn � e�jFo  l�e�f6b�� � bqvwi�b[b - b+x�� e��Fb�j#�n � e�j�f�� � e�c ! f�b¡n � e�j � b�jCc&��b[i�r ��b�j)op�/��c����4'�e�b�j¢f�b�jCvwi2l�r {?b��%�2j)j�e�rsr�J[i�b��%� � l¡n�i�c�j�b���o+b£fÂ9�e���b¤c���b[i�rs��b
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7 �segjalky�����jPo  � �
j	��f�b|{?������i�b[i � bkjti�c�j	e � �2l��2jm�sz���b���egjPl[y�b�o � bUj	c � b�oN��bSe�iqb���{|e � ����n � �
o2�/��c !f�b�n � e�j���b�j����%�|o+����j��
f�cSi�c�j~f�l���j|o+b��Ó��b?ngl�iF����b¾'�e�b � b�jPc[y�c���b[{?bp����jhi�b[n�i�c�j�b�����l��%� è�é f�b � lj	bkoN��������bNu o[lso+b8�����2l � b !�� b�j�j	c � b�oN��������j|5 è�,Xé �\9�l�n�n��siÓ�2l��%�di���b&��f�bmi�c[b ��� bS{�b��%�©f��ª�>J[i�b����y'�egl��%�
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¸$ÃÓÒXÕN·Ðµ4»X¼@¶ �����2¸�¹ �dº S�Ì�»`¼ ¿p¼H½&»X¼�Õp·:µ4»X¼�½�¿
ÉFÞ Ãp¼�¿p¸0ÑXµ0¿ ½�¿
¹$»XÆ
¹$ÒX¸Ó½�¿pÆC¿p¼�· Í Ú�ºXÉÛ·:µ Á É µ4Õ�µ/·�ÃÈ·:»�·ÐÒ�É/¿È½�¿ Á ÒX¸$·:µ4Õ�ºXÉ/¿F¶ Õ�Ï�ÒX¸0Ñ%Ã$¿F¶¾×ÐÒ Ø�� ³òµk¶p·:¸pµ4¹�ºX·:µ4»X¼�½�¿
Õ�Ï�ÒX¸.Ñ�¿¡¾ ×Ð¹ Ø�� ³6µk¶p·Ð¸Nµ4¹&º@·Ðµ4»X¼IÒX¼�ÑXºXÉ2ÒXµ4¸$¿z½Xº Á É2º�¶�ÑP¸F»�¶C½&¸ÓÒ�ÑXÆC¿p¼�·�×ÐÕ Ø�� Ãp¼�¿p¸.ÑXµ0¿�Õ�µ4¼�Ã$·Ðµ4Ë�º�¿ÄÆ
»�0X¿p¼�¼�¿
¿p¼P½&»X¼�ÕN·Ðµ4»X¼3½�¿ÄÉ2Ò¾Õ�Ï�ÒX¸0Ñ%¿I×Ð½ Ø%Í Î ¿F¶z¶S0�Æ
¹$»�É/¿F¶
¿p¼�ÕN¿p¸ÓÕNÉ/¿F¶ Á É/¿pµ4¼X¶21�É2Ò�¿&»X¼�¿F¶�ÑX¸pµk¶�Ã$¿I×4¶S0�Æ
¹$»�É�¿F¶
¿p¼
·Ð¸Nµ4ÒX¼�Ñ�É/¿F¶6»Xº%Å�¿p¸$·Ç¶ Ø ¿$·*É Ò-¿&»X¼�¿�Ï�ÒXÕ�Ï�º%¸�Ã$¿6×4¶S0�Æ
¹$»�É/¿F¶Ä¿�¼�ÕN¿p¸ÓÕNÉ/¿F¶ Å�µ4½�¿F¶ Ø ¸�¿ Á ¸$ÃF¶�¿p¼�·#¿p¼�· É/¿F¶ ¸�ÃÓÒXÕN·Ðµ4»X¼����� ¸�¹ � º S�Ì »`¼ ÒXºPÖÈÃp¼�¿p¸.ÑXµ0¿F¶ ½�¿8¹$»XÆ
¹$ÒX¸F½�¿pÆC¿�¼�·*¸$¿F¶ Á ¿ÓÕN·Ðµ4Å�¿F¶�½�¿FÀ�Á�1�ÂsÀs1 ¿$·¤Á�ÃzÚ�¿�Ä Á ÒX¸¦¼�º�ÕNÉ�¿Ó»X¼ Í
Î ¿Ó¶z¶S0�Æ
¹$»�É/¿Ó¶6½Xµ4ÒXÆ
ÒX¼�·4¶�¿$·|·:¸pµ4ÒX¼�Ñ�É�¿F¶ Á É/¿pµ4¼@¶Ä¶&º%¸ É ÒÆÅGÑXº%¸�¿D×Ð½ Ø ¸�¿ Á ¸$ÃF¶�¿p¼�·#¿p¼�·|¸$¿F¶ Á ¿ÓÕN·:µ4Å�¿pÆC¿p¼�·©�sÇ
¿$·<È ý Ú�¿�Ä Á ÒX¸z¼�º%ÕNÉ/ÃÓ»X¼

� e�i � lHu�rse�i�b ��� ß�;aj	�����Fi�b[n��siF��c[b�jFf���y�b[i2j�b�j¤o[l�i�lsoN��c[i��Éj����4'�e�b�j¤f�)%��l�{?�('�e�b�j`b��dj���l����('�e�b�j¡f�bkj
c[y�c���b[{?b��%�2jq�
j�j	e�j|f�b�jai�cklsoN�������gj ����� �q�m� �2��� ���Ên��se�i ��ý%! � � b&� ý�,�æ b��Ën�l�iD��e�o � cS��� � � e�io+b��Ó��bmu�rse�i�b � b�jFi�ckj	e � �2l���j^5 ��ý�! � � b�� ý�,Iæ b��An�l�i���e�o � c[���^j	�����tj�)�{�z�� � �
j�c�j¡i�b�j�n�b�oN����y�b[{?bp���
n�l�iqf�bkjFo+b[i2o � b�j¤n � b[����j+Ì � b�j - ����b�j  l o  e�i�cSb�jRb�� � b�j¦��i��
l���r � b�j¡y��Éf�b�jpÌ�b�� � b�j - ����b�jÆr i��Éj	c[b�j¡b&� � b�jo+b[i�o � bmy��
f�bkj �\? b�jqj�)�{|z�� � b�jFf��
l�{ l��%�2jFb��z��i��
l���r � b�jÆn � b[����jhj�e�i � l�u�rse�i�b ��� ß�;�Í�f�Îdi�bSn�i�c�j�b��%��b��%�
i�bkj	n�b�oN����y�b[{?b&��� � b�jRi�c�j	e � �2l��2j85a�sÇab��FÈ ýDæ b��Wn�l�i^��e�o � c[��� �

� e�i � l-ugrse�i�b ��� ß�;�Í�l�Î£b�j��qi�b[n�i�c�j	b��%��cSb � la{�e � ����n � �ÉoÏ����c8�����2l � baf�b~n�l�iÓ���Éo+e � bkjFo  l�i�r c[b�jFn�� e�io  l�'�e�bdc���b[i�rs��bdf�bFz�� {�zgl�i2f�b[{?b��%� ��Ð {?b�j�e�i�by'�e�b � 9
c���b[i�rs��bFf�bdz��s{|z�l�i�f�b[{?b��%� ! l�e�rs{Ub�����b � l
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{|e � ����n � �
o+�2��cdf�bHngl�iF���
o+e � b�j¤n�i���f�e��/��bkjhf�l���j � lPi�cklsoN��������l�e�rs{?b&����b ��? l�f��Éj���i���z�e���������f�b~o  l�i�r bÍÑugrse�i�b ��� ß�;�Í§z¢Î�Îqn�i�c�j�b�����b�e���b�f�c�opi��s�Éj�j�l���o+b f�b?n � e�jHb���n � e�jqvw�siÓ��b�l[y�b�o � 9�l�e�r {?b��%�2l���������f�b
� 9
c���b[i�rs��bmf�bmz��s{|z�l�i�f�b[{?b��%� �P1 ��b+�¢b��Fn � e�j � 9
����n�i���f�e��/��f�bqvwi2l�rs{?b��%�2j ! n � e�jFo+b[e���x&o+�)f��s��y�b&���l[y��s��iqe���b
��l�� ��� b~{?��)�b�����bqv�l���z � b~c��2l����tf�������c[b � l�u°���/��e�f�b|f�e�j�)�j��ÓJ[{?b ��? l3f��Éj���i���z�e��������^l���x
rse � l���i�b�f�eÒn � e�jmrsi��OjHvwi2l�rs{?b��%�~o+� ��� b�op��c|f�l���j � 9
c[y�c���b[{|b��%�hn�i�c�j�b�����bC�#)�n��4'�e�b[{Ub���� � b|{ � {Ub
o+� {?n��siF��b[{?b��%�Ä'�e�b ��� b´'�e�b j	�s��� � 9�c���bSi�rs��b?f�b?z��s{|z�l�i�f�b[{?b��%�aÍ
u�rse�i�b ��� ß�;�Í�o�Î�Î �í? l6vw�si�{?bUf�b
Ó = Ó f�b^opb��F��b^f��Éj���i���z�e��������Ôb�j#�?oSl�i2l oN��cSi��
j#���('�e�b�fÂ9
e���b^c[{U�
j�j�������l����Éj	����i�� n�b�f�bkj�vwi2l�rs{?b��%�2j �Õ y�b�o � 9�l�e�rs{?b&����l��������Uf�b � 9�c���bSi�rs��bdf�bqz��s{|z�l�i2f�b[{Ub���� !�� 9�l����
j�����i��sn���bqf�b � l~f��
j#��i���z�e�������� l���r e�x
� l���i�baf�e^n � e�jFrsi��Ojhvwi2l�r {?b��%�dlC��b&��f�l��go+b
5?l�e�rs{Ub�����b[i)��o+b-o+�s{Un�� iF��b[{?b��%�¤�/��f��('�e�bPe���b~n � egjvw�siÓ��bdn�b[i2j��
j���l���opbdf�b � lh{?c[{U�s��i�b¤f�b � lhy�� ��bdfÂ9
b��%��i�cSbFl[y�b�o � 9�c���b[i�r ��b¡����o+�Éf�b��%��b ��Ö � e�i�o+b8'�e���b�j#�f�b � 9�cSy�� � e���������f�b�j¡c&��b[i�r ��b�jFop�/��c����4'�e�b�j¤{?��)�b�����b�j¤b��?vw����op�������^f�b � lao  l�i�rsbUÍÑu�r e�i�b ��� ß�;�Í�f�Î�Î !� � )�l e���bPv�l���z � bac[y�� � e��������^b�����i�b ��ý b&�m� �¡æ b	�×n�l�iÄ��e�o � c[����fÂ9
c���b[i�rs��b|f�baz��s{|z�l�i�f�b[{?b��%� �
Õ e�o+������i2l���i�b~f�b~o+b�jFf�b[e��?c���b[i�r ��b�j ! f�b~�sÇ´5 ý�,Dæ b	�An�l�i^��e�o � c[���U���3� z�j	bSi�y�bme���bmc[y�� � e��������rsi�lsf�e�b ��� bPf�b�jÆc&��b[i�r ��b�jFop�/��c����4'�e�b�j`b�� � bqn�i���u � 5 ý�,Dæ b��\ngl�iF��e�o � c[����b�j#����i�l���j � l���cafÂ9
b���y���i����
e���bmy��/��r��2l��/��b~f�b æ b��Wy�b[i�j � b�j¤c���b[i�rs��bkj¡n � e�j¡c � b[y�c[bkj �

Õ n�l�iF�dn��se�i ý�,Iæ b��P¨���e�o � c[��� fÂ9�c���b[i�r ��b~f�bPz�� {�z�l�i2f�bS{?b��%� !�� b�j¡n�i���u � jFb�� v<wyx�Ø º Q�¾ U�{���%� � b�jq{ � {?bkje��b���f�l���o+b�jÄ'�e�b � b�jqn�i���u � jm�sz���b���e�jPl�e�{?��)�b��^f�e�{?��f�J � b � æ3æ��`} 9�b�j#�me����ªx
'�e�b[{?b��%��5 ý�,�æ b��P¨&��ego � c[���?f>9�c���bSi�rs��bdf�bqz��s{|z�l�i2f�b[{Ub���� '�e�b � bhn�i���u � vZw x�Ø º Q�¾ U�{ �sz���b���e
l[y�b�o � l�j�c � b�op��������l[y�b�o 	 Ì��0Ì f��"�ÂJSi�b~f�b~o+b � e��C� z���b���e�l[y�b�o � l|j	c � b�oN��������l�e�{?��)�b��?f�b�À�ÙpÚ �.Ì �CÛ �n�b[e��£f�������b[iFf�bSe��a�/�%��b[i�n�i�c&�2l���������j�5 � l~j	n�c�o+�"u¢o+����cdf�b�j�o+� ��� �Éj	������j`j�c � b�op����������c[bkjí5 ý�,6æ b	�Ün�l�i
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)-lhe��|{?c � l���rsb�f�bF{Uc�o[l����
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5 ý�,3æ b��Þn�l�i
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� e�{?b^f�b3vwi�b[b - b+x�� e�� ! vw�si�{?b^f�b�j?n�i���u � j�fÂ9
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j�opb�l�e�n��se�i � b�jz��i�� �
jqc���bSi�rs��b�jmf�b|z�� {�zgl�i2f�b[{?b��%� �\? b�jPj#)�{|z�� � b�jb���o+bSi2o � b�j¡n � bS�/��j !�� b�j - ����b�jhrsi��
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� bkjPf��Éj���i���z�e���������jPj����%����� i�{�l � �Éj	c[b�jÄ5 � 9�e����/��c�n��se�i|o+�s{?ngl�i�bSi � b[e�iqvw�si�{?b �*? b�j~f��
j#��i���z�e��������gj
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53{?b�j�e�i�b¾'�e�b � 9�c���b[i�r ��bf�b|z��s{|z�l�i�f�b[{?b��%�dl�e�rs{?b��%��b �CÖ l�ial�� ��� b[e�i�j ! '�e�b ��� bÈ'�e�b?j��s�/� � 9�c���bSi�rs��baf�b|z��s{|z�l�i�f�b[{?b&��� � lf��Éj���i���z�e���������f�bIÀ[ã|Í � 9�l���r � b|f�b õ����+Î�b�j��hvw��oSl � �Éj	c[bUf�l���j � l6f���i�bkoN��������f�e^v�l��Éj�o+b�l�e �\= ��bC��b&�F��bc[y�� � e��������Uf�b � lmysl � b[e�i¡f�e�n��ÉohoSl�i2l oN��cSi��
j#���('�e�bdf�bmo+b��Ó��bdf��Éj���i���z�e���������bkj��¤�sz�j�b[i�y l�z � b¤��� � c[y�� � e�b
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ÉFÞ Ãp¼�¿�¸0ÑXµ0¿
½�¿D¹$»XÆ
¹$ÒX¸Ó½�¿pÆC¿p¼�· Í�Î ¿F¶È½Xµ4Ò�ÑX¸FÒXÆ
ÆC¿F¶È½Xº�¹$Ò�¶21y½Xº£Æ
µ/É2µ0¿�ºO1Ä¿$·8½Xº�Ï�ÒXºX·8Õ$»X¸N¸$¿F¶ Á »X¼�½�¿p¼�·y¸�¿F¶ Á ¿ÓÕN·Ðµ �
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¹$»�É/¿F¶Ä¿p¼¾ÕN¿p¸ÓÕNÉ/¿F¶ Á É/¿pµ4¼X¶21*É/¿Ó¶h¿&»X¼�¿Ó¶|ÑX¸Nµk¶�Ã$¿Ó¶�¿$·GÉ/¿F¶
¿&»X¼�¿F¶
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} b��F��b�c���e�f�b�j�)�j���c[{�l����4'�e�bUf�e:o+�s{?n�� iF��bS{?b��%�mf�eÊj#)�j#�FJ[{Ub�b���vw����oN�������Ôf�b � 9�c���b[i�r ��bUf�b
z��s{|z�l�i�f�b[{?b&����n�bSi�{?b��df>9�c�o � l���i2o+��iFn � e�j���b[e�i2jFn�� �/�%�2j � � �3� �  ¤í � ��¤ �%� � ��� �0�¡��� � �¾�.�£� ��� �
 G�0�XîG� � ���X� � ��� � �Ü¨ ������� � ��� �C�G�3�0��� � �0�.�.��� ��� ��� �>� � ��� ��� � ���3�#¤ ��� � ��� �.�I���3� ��� ��� � �
�G� � � ��� çG�X�%�X�¦�%� �D�����������  G� � �#¤ �X�>� �0� � � ��� �G�3�0� � �G� � �. G�0�.�X� �o�C����� ���.���G�� G� ��� �.�X���.���
����� �o�>� ����� � �.�����G�0� �o� �.�G� � � ��� �3�G�L����� �o� �%���Äç3¤/��� ��� �L G� ��� çÄ�G� � ���0�L� ��� ��� � �����%�
�%� � ��� �.�%��� ��� � ����� ���.��� � �X� çX� � � �%� �.����� ��� �0� �������  ����G���8  ��� �G�G� � �8�G�
�0� ��� ��� � � ����� ¤���� �î � � ���.�D� ��� �%� ��� �3  � � � �.���I� � �.�0�.��� ��� �
� � �.��� � � �����G� ���
� �Z� �G� � �. G�0�.�X� �&�I����� ���.�3���� G� � �
� �.�X���.�%�C���G� ���Â� �%���¤ï � �@¥|� � �0�%�C�G�.� ��� �0�G� � � ��� �C� � � �G�0��� � ���D�G���I G�.��� �>��� � ¨ � � �Â� � ��� �
êF��� � ���Ä�\�����X�%�0�.���¾�G���I¨ � � �>� � ��� ���G� � ��������� ��� � ����� �G�0��� � � �G��� ����������� �%�¾�0�X�:ì � �



VXW�ð�Wòñ dÜj°n [ åIb [ n , b ` l�d . ß }
  ��� ��� ��� � ���  G���I�G���X� � ��� ��ó�� �¡�í¤��0� �°�o���  G�0���

465�ô õöK ÷�Y�>FE I[>FYÞ]�I[V[G~K
ø l��gj3o+bßo  l�n��/��i�b3��� e�j�l[y�����j?l���l � )�j�c � b�jUo[l�i�lsoN��c[i��Éj����('�e�b�j�j#�2l����4'�e�b�j|b���o+����c[{�l����4'�e�b�j

fÂ9
b���j	bS{�z � b�j¤f�b~o+� ��� �Éj	������j¡j�c � bkoN����������ckj¡f�bÄ��i��s�ÉjÆ{�l����/JSi�b�j¤f��"�CcSi�b��%��b�j¢�
� ? l�i�rsb~y l � bSe�idf�b � 9�l���r � b~f�bzõ���� �
� 1 {?�Éj�j	������f�e3n � e�j¡rsi���j¡vwi2l�r {?b��%�Ff�l���j � laf���i�b�oN�������I��i�l���j�y�b[i2j�b �
� ? l�i�rsb~y l � bSe�idf�b � lP{|e � ����n � �
o+�2��c�������l � bPf�bHn�i���f�e����2jdo  l�i�r c�j �
} b�jC��i��s�Éj�n�i���o+c�f�e�i�b�j|j	�����Uj	e�n�n���j	cSb�j?j	c � b�oN����������b[i|f�bkj�o+� ��� �
j	������jaf�b��#)�n�b�{?�����Oj	� e�i2o+b

f�l���j � b�jF'�e�b ��� b�j � l?{�l[å�b[e�i�bPn�l�iF����bUf�b�jmo+���gj�������e�l�����jPj����%�Pop�s{?n�l�����z � b�j�lky�bkoPe���f�b[rsi�c�c � b[y�cfÂ9
c�'�e�� � ��z�i2l�������� ��? l~j	c � b�oN�������|b��Ul���r � bmf�beõ����dlHc���c � l�i�rsb[{?b&���<e���� � �Éj	c[bdf�l���j � lmo+� ��� l�z��si�l��������
�#7zøqø Õ �¦? b�j|o+�se�n�e�i�bkj�b��Ô{|e � ����n � �
o2�/��c������|c���c6e���� � �
j�c[b�jaf�l���j � l^i�cpvwc[i�b��go+b�ù ø Õtú ö�� ÕÆû �¤Ð
������i�b o+�����gl��
j�j�l���o+b � l�j	c � b�oN��������5 � 9�l��
f�bUf�b � 9�c[{U�
j�j������^f�e�n � e�jmrsi��OjHvwi2l�rs{?b��%�z�\9�l6n�l jPc���c
e���� � �Éj	c[btl�e��?c&��b[i�r ��b�j¡������b[i�{Uc�f��
l���i�b�j �
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��¤ � �\���.�.�0� � � � � ��� � ��� �%� ��� ��� � ���.����� � �.�0�.��� ��� ����� � �G�+� ���  G� � � � �0�%��� ���G�G� �%��� � �%�
� ����� � ó �0�6���G �  � ��� ��� �#¤ � �\���.�.�0� � ����1 �av�l����*��� e�j¡l�n�n � �('�e�����j � lq{?c&�  ��f�b � l�i�rsbS{?b��%��e���� � �ªxj	cSbÄ5Hn � e�jRzglsj�j�bqc���bSi�rs��bhn�� e�iFy�c[i��"u�b[i � lPo+� {?n�l�����z�� � ����c�f�b�j�l�n�n�i���o  b�jFj���l����
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� bmn�i���o+b�j�j	e�jdf�b~f�c�j��/�%��c[r i2l��������3j�c�'�e�b��%����b ��� bdf>9�e��¾����)�l�e�f�bqvwe�j������ �

� �%���X� � ��� �o��� �.� � �.�\���%�C�XîG  ��� � � � ��� ���.�%� �������X��� �@îG� � � �G� �%�C� � � ��� ¨ ��������� ���¾���\î
  ��� �G�0� � � ��� ���í¤�� ����� � ó �.��� � � � �.� � �.�\���
�G� � ��� � �/¨ � � �>� � ��� � � � ���   � � � � ��� � � � ���   � �
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ó5ô±°�ô p ñ�ò`÷ ðZ² ñ\ò î\ï#ï3S]ð8â\î�ã1ð\ä w0ô � à �
Å ��å3³ �t¤�� à , à µ ­n¶�-OW'ªR«'¤.���\X �
æ ¤.��-
��ª�«�X � /�¤.;
�?��ª7����0��J0����#[ ³ ¤ � ª70���«�Ý�/3�
�	0��-¤�; � ��« æ W'ª3�	0 � ª3�����«.«��JÙ)W'ª�� , ê ª���/ � ¤�« æ ��0��
�>¤�; � ��« æ W'ª3����W'ªR«�0��
��¤.; � ��« æ W+ª3��Æ�� � � æ�ç ;)X � �?« æ Æ>�9�
� � ���
���9ª���«'¤.¬
� @��´æ ­#X2�/�¤6WR0��3��« æ W'ª�0�� @ ¤ �´³ -���ª�«V� , á �
��;���;�ª���-
��ª�«�����W'ªR«�� æ «.��;
��0 � ª3��X2�5� � ª�ª9� � �#[=�G[�«.;k¤ æ ����¤�� , P ® � ��«'¤.�/ � ¤�«)Ú æ X0Ý � 0��
��;���;�ª9��-
��ªR«���/-W'��¤�X��
��Æ����)X4�<X8® æ ª�«.�k¤ � ��« æ W'ª
��ª�«¢¤���X��I/�¤ZW
���5��« æ X2�I��«©X � � æ ­#X�� � ;�«�;/#X��3� @ W�¤�«.�<��«=/#X2�3�=0R�</ � ¤�« æ ���TX2�
��W'ªR«t;�«.;
/�¤6WR0�� æ «.�
� , á �5�w;���;�ª���-
��ª�«V�I�=W'ªR«:� æ «���;5�t0 � ª3��X2�
�

� ª9ª�� � �T[ æ ª�«.;k¤ æ ����¤V� , P � ª7�����5�Ô¤�; � ��« æ W'ª7��/#X2�3��� æ W�X2��ªR«��5�\Ú�-OÞ�-
��� æ X���Ó «]¼1« �
�?«�;
Æ�� æ � � X � ª�«GÚ�/ � ¤¤ � /�/-W=¤.«�^�X � Ù)W'ª���è.0 æ �.� æ / � « æ ����é µ � ª�ª�� � � æ ªR«�;k¤ æ ���t¤�0R��X ��å3³ ��¤�� à , ç µ � ¶.¶7X � «ZW+/-W5X;W ³'æ �W0R�¢X�®�;���; çª���-���ª�«��
�?«�«'¤.¬
��0 æ�ê ;k¤.��ª�«.� ,�ë ªq� ê ��«)Ú30 � ª3�%���5�é¤.; � ��« æ W+ª3�\Ú�/�¤.�
��Æ����c«ZW'�9«���X�® æ -
/��#X4� æ W'ª æ ª æ « æ�� X2�^W;�«.;W��W5X;X��
��«.;�����«<X � �¶Y � ¤ ³ �I«ZW'« � X��%�
�?«�/t¤ZWR�`Y��c0���X � « �´æ X;X2�J0��B/�¤6W
���
��« æ X2�J�\W+-
-
��X2�J-OW'ªR«'¤.�IX �
å3³ ��¤�� à , à µ ­n¶ , ã�W'��¤�����Æ>� æ �5�?«�0��
� � ª9ª�� � �T[t�)[R«�;�¤ æ ����¤���0R�IX � ÙGW'ª���è�/3;k¤ æ /#Y�;k¤ æ Æ�����éJX � -:�#X2« æ /#X æ�ç� æ «�;�«ZW'« � X��%�
�?«�/�¤ZWR�`Y��I0R� b , á �
� æ -OW'ªR«'¤.�%Æ����©X2�IÆ�� � � æ�ç /�¤6W
���
��« æ X2� � ;�«�;J0�;�«��5��«�; � ���
��«¢¤�¬
�	/3���0��I/ � ¤�« æ ���#X��
�á¤��
���#X2« � ªR«�0���X�® æ ªR«���¤ � ��« æ W+ª � ���
�©X � � æ ­#X�� ,�Å �
��0 æ4�´³ ¤ � -
-��
�	�\W=¤¢¤��
��/(W+ª30 � ª�«V� � �#[
� ª9ª�� � �T[	X��
��/#X��3���)[R«�;k¤ æ ����¤V� µ �\W�X;W'ª9ª�� µ ­n¶	0R�IX �Uå3³ ��¤�� à , à ¶�-OW+ª�«¢¤���ªR«���ª���«'¤.¬
� @ W�¤�«.� � ������-t� çX � « æ W'ª � �9«ZW'�t¤	0��I» «]¼1« ·A¸
¹ ��« � ��«ZW+��¤	0n®X��ª�� æ -
/��#X4� æ W'ª%«6W'« � X2��; ³�� X2��^©X8® æ -
/��#X4� æ W'ª æ ª æ « æ�� X�� , á �5�� � ¤ � ��«�;k¤ æ �?« æ Æ����
���\W'ª å ¤�-
��ªR«�­ æ ��ªOX�� @��´æ «�Æ�����X8® W'ª � 0�;�«.�
��«.;%��ª æ Æ>����-
��ªR«gX��IÆ�� � � æ�ç /�¤ZW
���5��« æ X2� ,

Å �
�%;���;�ª���-
��ªR«����\W+ª�«.��ª��7�%0 � ª7������«�«.��Ù)W'ª��:��W'ªR« æ ª3�\W+-
/ � « æ ­TX2�
� � ���
�¢X��
��;���;�ª9��-
��ª�«V��0��
-:�#X2« æ�@ ¤ �
³ -
��ª�« � « æ W+ªB0n®��9ª��=-OW'ªTW��=W+��¤����=Æ����Wª#W+�3�Æ¤.�
�¶Y9�k¤��`Y#W'ª7� , P �:��� @��´æ « æ X���ª��:�?�k¤6W'ªR«�/ � �;�«.�30 æ ;5��/#X2�3����ªb0R;�« �
æ X ,
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©O¸s �¹l�`�D¸s��¹N�`���Ø�¶�Z���¶���=�¶�����`�Z���-�6�\��������·	�����2���9�¶ÆT���1���Î���5�s�5�;�
�`�5�;�]�6�\�=�`��» «]¼1« ©J���D�¶ÆT���1�'�����Z�7ºG�6�)��·	�������f���ÐºG���T�\�������_���2�;���'���)�;�=�6�`���I�T���Z�5�]�;È`�;�Ð����� �Ð�;���\�¶�����`�
���2·����`����©�� �<���D·����Á���Ò�-�Ñ���)�;�=�2�s�5���5�;��Ó «]¼1« �T���'�I�;�Z�f�������(��·	���'�Ä� ���#�5��Ç)���Z�Ð�����6�����O·	�`��ÆT�����2���Z�
�`���`�=�Z�L��� �s�5�����1�Û���#�����`�Z��Ì<Ë0�¶� �Ò���;�Z�.�¶�����(��·	�¶���Ä�N���Î���Ã�G���(�N�Ä�����`�G�Ò�#�5�s�����O�Ð�G���'���¶�s�#���`���Z���G���
�\�`���=�	*����'�¶�GÌ

Å �
��;���;�ª9��-
��ª�«V�60��!X � Ù)W'ª9��è�0 æ ��� æ / � « æ ����éÍ¤.��/�¤�;5�?��ªR«�;
��0 � ª3�<X �Uå3³ ��¤�� à ,�� �=W+ª�«�� � ¤ � ��«.;k¤ æ �?;
�/ � ¤���ª�����W=¤'¤.;)X � « æ W'ª:��ª�«¢¤���X � �`Y � ¤ ³ ����«gX � � æ «��
�.�?��/ � ¤ � X;X�¬)X2��Æ�� æ -OW+ª�«¢¤���0����#[W­�¤ � ª3�`Y��
� µ å3³ ��¤.�



� à+ø ù í+î�ï-ð8ã ñ\ò2ó5ôöõ�ñ î)ð8ã ò`÷�ò
w ã ø�ò�ù�ø ä w:w+ú)ò¶ù î x ÷ ä`û ò
wüø�ò�ù â\î ñ ã ò�ù î x ã�ä
ú8ä ñ�ý î w ð ù¶úGò�ù
à ,±��µ ­n¶�¶ ,�Å � 0 æ ��«'¤ æ ­���« æ W'ªH0R�´Ó «]¼1«c� ;�«�;´¤���/-W�¤�«�;��K�?��¤OX �Ãå3³ ��¤�� à ,���µ �´¶ , á ��«�«.�K0 æ ��«'¤ æ ­���« æ W'ª�
��«t«¢¤�¬
��X � ¤ ³ �q��«=ª��q/�¤�;
����ªR«��qÆ>�¯®���ª��q�����#X2�B­-W��.�?� ,�Å � � � X�����¤:-OW�Ý���ª�ª���0��üX � 0 æ ��«'¤ æ ­���« æ W'ª��ªA-:�#X2« æ /#X æ � æ «.;t«6W'« � X2�O0��N/ � ¤.« æ ���#X2�5�t�`Y � ¤ ³ ;��5�w�
��«B0�� b´û ¿ýü , á �)X � -ÎW'ªR«'¤��qÆ����K����«.«��DÙ)W+ª��
�
��« � ����WR� æ ;�� � �T[K�\W5X]X æ � æ W+ª3�IX2�5��/#X2�7�U� æ W�X2��ªR«��5��Æ�� æ W'ªR«I�\W+ª30�� æ «�^OX � /t¤ZWR0��3��« æ W+ªT0�®���ª ³ ¤ � ª30ª#W+-t­�¤.�N0��q/ � ¤.« æ ���#X2�5� , P �b/#X��3�	X � 0 æ ��«'¤ æ ­���« æ W+ªM��ª » «]¼1« µ å3³ ��¤�� à ,���µ � ¶.¶=�
��«
«'¤.¬
�
X � ¤ ³ �N�
��«/�¤.;
�?��ªR«���0����#[�/ æ ����«'¤.¬
��- � ¤VÆ>��;5� � ��«6W'��¤I0R�	» «]¼1«�·~þ�¾ ��«�» «]¼1«	· û ¸ , á �
� æ X �´æ �.�?�c/���ª3�?�k¤UÆ>���/#X��3� æ ����¤��1-
;
� � ª æ ��-
�
�(W+�t/TX2�3� æ ����¤V�60R� ³ ¤.;
�	0����\W'-�/#X2;�«.�30��	/3��������ªR«�Þ�«'¤.��-
;)X � ª ³ ;
�10 � ª3�	����«�«��Ù)W+ª�� ,

á W'ªR« æ ª��#W+ª3�	X�® æ ªR���
��« æ2³�� « æ W'ª�0��O����«.«��DÙ)W'ª9�N��ªM�)[ � - æ ª � ª�«:0n® � ��«¢¤��
��W'­7�?�k¤.� � ­#X2�5� , ä���¤OX �
å3³ ��¤�� à , ø �=W+ª�«Í¤.��/�¤�;5�?��ªR«�;��5�gX2�5��0 æ �?«'¤ æ ­��9« æ W+ª3����ª<-:�#X�« æ /TX æ � æ «.;�0�� @ ¤ �´³ -
��ªR«���Ó_Ô¶Õ ª�Ö Ú�X � 0 æ �?«¢¤ æ�ç­���« æ W+ªW��ªc�`Y � ¤ ³ ��0R�W/#X��3� ³ ¤6W�� @ ¤ �´³ -���ª�«�»1¾ ª�¿ Ú���«0X � 0 æ �?«¢¤ æ ­9��« æ W'ªc0����¶Y � ¤ ³ �
� ,'Å �5�g;���;�ª���-
��ªR«��¤���/�¤�;
����ªR«�;
���=W'ªR«J�����#[�0���X � Ù)W'ª9��è.0 æ ��� æ / � « æ ����é ,
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©2¸s �¹.� �
¸s��¹L�¶���Ø�`�Z�������������!�¶�6���(�6���������¶·	�����©���.������������ )���������R���
Ó_Ô`Õ ª�Ö ©J���ü������������ )���������N���¢»1¾ ª?¿ �`���Ñ���������s�\�� )���s�����´���Ð�¶ÆT���1�'�I�T���'�¢�;�Z�Î�������-��·	�������D���T�5��Ç>���Z�
�����6������·	� �ÄÆT�����2���Z�
�`���¶���Z�Ð��� �s�5�����������#�����`�Z��Ì�Ë0�����Ò���;�6�D�������(�¶·	�������D�������
�G���(��� �����`�G�Ò�#�5�s�����
�
�G�������¶���Ø�`�Z���������Z���G�����\�`������*����'�¶�)Ì

Å �
��;���;�ª���-
��ªR«��n0R��X � Ù)W'ª9�	è�0 æ ��� æ / � « æ ����é��=W+ª�«��\X �´æ ¤.��-
��ªR«+X��
�6/#X��3�6� æ W�X2��ªR«�� µ / � ¤+¤ � /9/(W�¤�«�^X � Ù)W'ª��	è�/3;k¤ æ /#Y�;k¤ æ Æ�����é.¶n��«6/3��������ª�«�� � ª3�	0�W'��«.���?������­�0 æ � æ ���k¤6��ª:�=W'�7� ç �\X � ���?�5� ,�Å � 0 æ ��«'¤ æ ­���« æ W'ª0��c�`Y � ¤ ³ � µ å3³ ��¤�� à , ø µ �´¶�¶���«�X � -:�#X�« æ /TX æ � æ «.;�0�� @ ¤ �´³ -���ª�«V�ìÓ Ô`Õ ª�Ö ª�® æ ª30 æ Æ�����/ � ��� æ �9ªb���k¤�« �´æ ªª#W+-t­�¤.�
0R�b��W'�3� ç ��X � �.�?�
�W�G[ æ �?«���ª�«c0 � ª3�t����«�«.�	Ù)W+ª�� ,	Å � 0 æ ��«'¤ æ ­���« æ W'ª 0��q�¶Y � ¤ ³ �B0��OX �<å3³ ��¤.�à , ø /t¤�;
����ª�«.�I��ª�� @ W�¤�-
�J«=ÝR/ æ Æ>���U0n®���ªq-
;
� � ª æ ��-
��0�� @ ¤ �
³ -
��ª�« � « æ W'ª ,nÅ � 0 æ �?«'¤ æ ­��9« æ W+ª´Ó Ô`Õ ª�Ö�
��«�«¢¤�¬
��X � ¤ ³ � µ «6W'��«I��W'-
-
�J���)X]X2�I0R�	Ó «]¼1« å7³ ��¤.� à ,±��µ �´¶�¶���«�ª��W/�¤.;
�?��ª�«.��/ � �%0��c/ æ �I�\X �´æ ¤ ,nÅ �� � X�����¤%-OW�Ý���ª9ª��I0��:����«�«���0 æ ��«'¤ æ ­���« æ W+ªb�
��«I0���� ¿oÀ´¹ ����Æ>� æ �
��«)¤��)X � « æ ����-
��ª�«�;)X�����;I��«%-OW+ª�«¢¤��
��ª @ W�¤�«�0�� ³ ¤.;
0R� @ ¤ �´³ -���ª�« � « æ W'ª ,6Å � /�¤�;5�?��ª3���:0��
0R���#[K/ æ ���I0 � ª3�¢X � 0 æ ��«'¤ æ ­���« æ W'ªL0���»1¾ ª?¿
� �9«ZW'�t¤I0��	» ·~¸ ��« � ��«ZW+��¤I0��f» ·kþ+¸ �\W+ª å ¤�-���X � /t¤�;
����ª3���c0n® � �b-ÎW æ ª7��0����#[q�=W+�3� ç �\X � �����
�



ó5ô±°�ô p ñ�ò`÷ ðZ² ñ\ò î\ï#ï3S]ð8â\î�ã1ð\ä w0ô � à5ç
0 � ª3������«�«.�¢ÙGW'ª�� ,

� W'�7� � ��W+ª3�
�?;�/ � ¤.;�X � Ù)W'ª��Bè.0 æ ��� æ / � « æ ����é���ªH� æ ª7Æ � ª�ª�� � �#[ØÚ��\W'-�-
�tªTW'�3�OX8® � ��W'ª3� @��´æ «/-W'��¤©X � ÙGW'ª���è�/�;�¤ æ /TY�;k¤ æ Æ>�9��é ,3Å ��å7³ ��¤.� à , ç -OW'ªR«'¤.��X � 0 æ �?«¢¤ æ ­���« æ W'ªq0��I-:�#X2« æ /#X æ � æ «.;�«ZW+« � X��c0��/ � ¤�« æ ���#X��
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�	0��c��C � Æ�����Ù<�'ª9� ,

��ì2��ì�� �U���	õ���ó� nö9 �ôU�
���
�%ï
��ñ�ôKò%ñ�ôT���	ð%ñ�ôb�*�W��ï
�
��ñ�ð�ö�ï�ö9ó��	ð�¤lñnöi�^�%ó.ð%ï	ó���ñ�¤

ä���¤g���
� å3³ ��¤��5� à , � � ��« à , � è �&�'ªR«Í¤���/�¤.;
�?��ª�«.;��
�����
��0 æ �?«¢¤ æ ­���« æ �'ª3��0��c�DC � ¤ ³ �
� µ � �V�x�'ª�ª9� µ � ¶.¶��«Q� � ��C � ¤ ³ �I0��5� @ ¤ �
³ -
��ª�«V�À��ª @ �'ª3��« æ �+ªq0���� � � æ «��
�.�?�I0 � ª3��� � 0 æ ¤��
��« æ �+ªt/ � ¤ � �G�2¬[�2� � � @��´æ ����� � ��{�S��0 � ª3�g�2�I����ª�«¢¤��J0��I- � �.�?� µ � �V�x�'ª�ª9� µ ­n¶�¶ , á �
���+­3�?��¤�� � ­9���
���S�+ª�«Í¤.��/�¤.;
�?��ªR«�;��
��/%�'�t¤g� � Ù<�+ª��0���è @ ¤ �´³ -
��ªR« � « æ �+ª�é µ å3³ ��¤�� à , � � ¶.¶	��«g� � Ù<�+ª��%è�­ æ ª �´æ ¤���é µ å3³ ��¤�� à , � è ¶ ,
á �'-
-���ª%� �+ª3��/ � ¤I�<J � - æ ª��k¤g� � Ù<�+ª��=0��Iè @ ¤ �
³ -
��ª�« � « æ �'ª�é ,�Å � 0 æ �?«¢¤ æ ­���« æ �'ªK0����DC � ¤ ³ �³¤�� ç/�¤.;
�?��ªR«�;��b0 � ª3��� �bå3³ ��¤�� à , � �9µ � ¶=/�¤�;5�?��ªR«��B��ª��K0R;
�f¤�� æ �.� � ª7���N� �+ª3�?« � ªR«��q��ª @ �+ª3��« æ �'ªH0��_»

Æ����<��Æ������&� æ «
��® � ª9ª�� � ��� �+ª3� æ 0�;k¤�; , � ; � ª�-�� æ ª3���%-
�
����¤���Æ>�9�,��®B�'ª:� � ���k¤������
� � ª�ª9� � �9J��2�5�6/9�2�7�
�<JR«�;k¤ æ ���t¤����9ª</{� � «.� � � � /�/ � ¤ � â «�/�¤�� ³ ¤.�
��� æ ����-
��ª�«	��ªR«'¤.��» · O)¾ ��«I» ·Hþ'¸ ,
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�	 �ß���à , � � �
á2�����s���� )� �s�����D�����¶ÆT��������¸s�`�5�����#�(�f¸s�¶¹`¹'�`�%» ����ºG���#�\�s���������!���&� ¸s�`�5�Ñ���#�(�	¸s �¹`¹��#���'�
���W�G���(�!���I� ºG�Z�)��·	�¶�����5�s�����'�1Ì Í �Z�!�����)���6��·�·	�Z�!����ÆT��� �<� �7���O `���!�¶�s�Ø�¶�Z�����'�=���'�7�¶�Z���-�6�\�s������·	�¶���
��# ���#�-�6�����;���-���5�����'�=�����(�f�`�<�]���-���Û�f��&>�=�����(�)Ì

Å � �DC � ¤ ³ ��0��
� @ ¤ �´³ -
��ªR«��n��ª @ �+ª3��« æ �'ª�0���� �S� /�¤.;
�?��ªR«�����ª���0 æ ��«'¤ æ ­���« æ �'ª¡��/3���=/�¤.¬
������ªR«'¤.;��
�?�t¤ �R, � ; � ª�-�� æ ª3�%�2�
�10����{J � ª�ª9� � �9JH���
�n/9�2�7� æ ª�«.;k¤ æ ����¤�� µ C � ��«	0��
� ��å3³ ��¤�� à , � ��µ ­n¶�¶�/�¤.;
�?��ªR«���ª�«��ª�� � ������-t�{� � « æ �+ªb0R� @ ¤ �
³ -
��ª�«V��;�- æ �Q���8® � ¤¢¤ æ ¬�¤��I0��O����ªR«'¤.�W0R�W- � ���?� , á ��«�«.�W� ê ��«J0 æ ��/ � ¤ � â «/3�����w/3���B��ª � �G� � ªR«����k¤��
�2�
� � ª�ª�� � �9J
�<JR«���¤�ª��
� µ ­ � � ¶ , ã��'��¤����
� � ª�ª9� � �9Jk� � 0 æ �?«'¤ æ ­��9« æ �+ª
�
��«Æ�� � � æ -
��ªR«���Ý�-�;�«'¤ æ Æ�����/ � ¤-¤ � /�/%�=¤.«��=��ª��I� æ «��5���?�Jª��9�x�2� ,

M � ³�� ¤V0��'ª7��- �´æ ª�«.��ª � ª�«
� � Ù[�'ª���è�­ æ ª �
æ ¤.��é , á ��¤�« �
æ ª��5��� � ¤ � ��«.;k¤ æ �?« æ Æ>�9�
��0��c����«�«��!Ù<�'ª��c�&�'ªR««'¤.¬
��/ � ¤.« æ ���9� æ ¬k¤��5� , ã��+��¤
�8® � ª�ª�� � �X�2��/9�2�3� æ ª�«.;k¤ æ ����¤)Ú<� � 0 æ �?«'¤ æ ­��9« æ �+ª:0�����C � ¤ ³ � µ å7³ ��¤.� à , � è µ � ¶�¶/�¤.;
�?��ªR«��c��ª���� �'-
/%��� � ªR«��5� � ��«��+��¤I0��f» · � ¸ ��«���ª9� � �9«'¤�� � ��«��'��¤c0��5� @ ¤ �´³ -���ª�«V��0��W« �´æ �G�2�/9���3�%/���« æ «.� µ ��ªR� æ ¤��+ªR» ·�¸ ¶ , á ��«.«��=«���ª30 � ª7���t«¢¤�¬
��- � ¤VÆ>��;��W/%�'��¤I�8® � ª�ª�� � �U�2�=/{�2�3�I����ªR«'¤ � ���®X�
�?«��'-
/3��/+�+��¤����
� � ª�ª�� � �9J=/9���3�6�<JR«�;�¤ æ ����¤�� ,>Å ® � ª�ª�� � ���2��/{�2�3�6�[J�«.;k¤ æ ����¤�0��g� � Ù[�'ª��	è�­ æ ª �´æ ¤.��é/�¤.;
�?��ªR«����9ª��%0 æ �?«¢¤ æ ­���« æ �'ª�0��J�DC � ¤ ³ �Æ¤.�<� � « æ ����-
��ªR«1�?��-t­9� � ­9���g���8® � ª�ª9� � ���2��/9�2�7�À�[J�«.;k¤ æ ����¤�0��� � Ù<�'ª9�I0���è @ ¤ �
³ -
��ªR« � « æ �'ª�é , á �
� æ -��'ªR«'¤.�%Æ�����ª9�'�7� � �*�+ª3� ��ê¯�´æ ¤.�I�q� � � æ - æ «.��0��I��C � Æ>���©Ù<�+ª���2�5��;���;�ª���-
��ª�«V� æ ª3� �2�7��0 � ª3�J�DC � ����ªO0��=���5� � ª�ª�� � �9J � Ý � ªR«�0��
��/�¤��+/�¤ æ ;�«�;
��«¢¤�¬
��/�¤��R��C��
� , ê ª«��[���W�'-
/%�=¤.«���-���ª�«�0R��� � 0 æ �?«¢¤ æ ­���« æ �'ªL0����DC � ¤ ³ � � ���
�=0����9JK� �'-�/+��� � ª�«.�
�%�
�?«H�2��� æ�³ ª���0n®X��ª
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�	 �ß���à , � è �Tá2�����s�\�� G� �s�����R���f�¶ÆT�������D¸s�`�5�����#�(�Z�_¸s�¶¹`¹'�`��» ���	ºG���#�\�s�����R���f� �S� ¸s�`�5�Ñ���#�(�Z�_¸s �¹`¹
�T�����O���i�G���(�£¢6 G���#�����¶�9¢`Ì Í �Z�ü�����)�Û�Z��·�·	�Z� ��� ÆT�������`�����l `���ü�¶���Ø�`�Z�������������Ð�¶�Z���-�6�\�s������·	�¶���
��# ���#�-�6�����;���-���5�����'�=�����(�f�`�<�]���-���Û�f��&>�=�����(�)Ì

ä æ ��®B�'ª´¤�� ³�� ¤V0��=- �´æ ª�«.��ª � ª�«g� � �DC � ¤ ³ �W��ª @ �+ª3��« æ �'ªO0��=� �S� µ å3³ ��¤�� à , � è µ ­n¶.¶`Ú�Æ����<�4Æ>�9�W�&� æ «�8® � ª�ª9� � �0Ú^�'ª
�*� æ «�� � �
æ ¤���-
��ªR«�0����9Jt­t¤ � ª7�DC��5� , ê ª��I�W�=¤'¤.�
�?/%�+ª30 � ªR«����9ª @ ¤ �´³ -
��ªR«��x�'��¤V0t;�- æ �����® � � � ªR«%��«%�9ªi��ª7�?��-:­9�2�c0�� @ ¤ �
³ -
��ª�«V�%0��=« �
æ �x�2�
��/{�2�3�)¤�;50�� æ «.�
��;�- æ ���i��® � ¤'¤ æ ¬k¤���0��L����ªR«'¤��0��
- � ����� ,6Å � ­�¤ � ª3��C��BÆ�� æ � ��¤'¤��5�?/%�'ª30 � �9J @ ¤ �´³ -
��ªR«���;�- æ ������® � � � ªR«W0R�"����ªR«'¤.�:0��
- � ���?�� ��¤'¤��5�?/%�'ª30¤�Ã�9ª ¤.�
�?«.�q0��M/�¤��
���
��« æ ��� � Ý � ªR«³¤�; �´³'æ /{�2�3�K�+�M-�� æ ª3� @ �=¤�«.��-
��ªR« � ���
��� � � æ ­9��� ,ã��2�3�H�8®X;���;�ª���-���ªR«��5�?«=0 � ª3�W��ª � ª�ª�� � �T�<JR«�;k¤ æ ����¤I/9���3�q� � ¤.; � ��« æ �+ª � ;�«.;
� æ �V����ªR«�� ,�ë ªT� ê ��«� � « �
æ �x�2�q0���¤�;5� æ 0R�A0���/�¤��
���5��« æ �2�B0 æ - æ ªR����Ú1� æ2³ ª � «��t¤��K0n®X��ª�� æ ª�«.�k¤ � ��« æ �'ª"/9���3�w� æ �F�2��ªR«�� ,�Å �¤ �
æ �&�'ªK0��H�8® � ��Ý�-
;�«'¤ æ ��0��=����«�«.�W0 æ �?«¢¤ æ ­���« æ �'ªq0 � ª3�E����¤���/3¬k¤.�W0R�N����ªR«'¤.�I0��c- � �.�?�%�
��«,� æ ;��¥�¦� �
@��´æ ­9�2�I� æ «.�
�����I0���¤�;
� æ 0��q0��H� � � æ ­9���IÆ�� æ ª�� @ ¤ � ª3�DC æ «�/ � �g�2�
������� æ �4��0��c0�;�«��
��« æ �+ª , á ��«�� ê ��«�0��0�;�«.�
��« æ �'ªq���k¤ � -��+ª�«¢¤�;%�{�2«�;�¤ æ ����¤���-���ªR«	0��I- � ª æ ¬k¤.��«¢¤�¬
��ª9��«�«.� ,
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�	 �ß���à , � à �Aá2�����s���� )� �s����� �_��� » «]¼1« ¸s�`�5�����#�-�m¸s�¶¹`¹l�`��Ó «]¼1« ¸s�`�5�����#�(�l¸s �¹`¹ü�#���'�L�Ñ� �G���(�����
¢ÁºG�Z�)�Û·	�����s�5��������¢`Ì Í �Z�×�����)���Z��·�·	�6�����	ÆT�����ì� �<���D `���2�`���Ø�¶�6�������������J�¶�Z���-�6�\�s������·	�¶���<��# ���T�(�6���
�;�©�-���5�2���������\�-�	�`�J�;���-���5�f��&������\�-�)Ì

á �'ªR« æ ª��9�+ª3�g�8® æ ª����5�?« æ�³�� « æ �+ª:�=Ý9�?«.;�- � « æ Æ����J0��
��� � ¤ � ��«�;k¤ æ �?« æ Æ����
�	0��
�<Ù[�'ª��
��0R��è @ ¤ �
³ -
��ª�« �5ç« æ �'ª�éU��«	è?­ æ ª �
æ ¤���é%��ªBª9�+�3� æ ªR«�;k¤.�
��� � ªR« � �{Jb0 æ �?«¢¤ æ ­���« æ �'ª3����ª » «]¼1« ��«�Ó «]¼1« ,ä���¤����
� å3³ ��¤��
� à , � à ��« à , � � �&�'ªR«Æ¤.��/�¤�;5�?��ªR«�;��5���2�
��0 æ ��«'¤ æ ­���« æ �+ª3��0R�	» «]¼1« µ �W�V�G�+ª�ª�� µ � ¶.¶���«Ó «]¼1« µ �W�V�G�+ª�ª�� µ ­n¶�¶�/%�+��¤
� � Ù<�+ª���0R�	è @ ¤ �´³ -���ª�« � « æ �'ªRé µ å3³ �t¤�� à , � à ¶6��«�� � Ù<�'ª9�	è?­ æ ª �´æ ¤���é µ å3³ ��¤.�à , � � ¶ ,
Å � 0 æ ��«'¤ æ ­���« æ �'ª=��ª	» «]¼1« 0��g� � Ù[�'ª���0��H¨ @ ¤ �´³ -���ª�« � « æ �'ª�¨ µ å3³ ��¤�� à , � à µ � ¶�¶1-��+ª�«¢¤��	��ª���ª���«�«��

� � ³ -
��ªR« � « æ �'ªL0��X� � � � �2���t¤%-���Ý���ª�ª�� µ 0�� ¹ T�� À�O ¶N�G��¤���Æ������8®��'ªN� � 0����8® � ª�ª9� � ���2�=/9���3� æ ª ç«�;�¤ æ ����¤%���k¤V�¥��® � ª�ª�� � �0���=/9�2�3�%�<JR«�;�¤ æ ����¤ , 
 �gÝ � ��ª9�
� � «��t¤ � « æ �+ª"0�������«�«.�=� � �2����¤I�</ � ¤�« æ ¤c0��«'¤�� æ � æ ¬�-
� � ª�ª�� � � ,�Å � 0 æ ��«'¤ æ ­���« æ �'ªK��ªmÓ «;¼�« /�¤.;
�?��ªR«��X� � -OÞ�-
�I«���ª30 � ª3����Æ����
���<�G���=0��D» «;¼�« ,á ��/3��ª30 � ªR«��'ªL� �'ª7�?« � «��=��ª9�X�2; ³ ¬k¤���0 æ - æ ª��9« æ �+ªB0��o© Ó «]¼1«gª µ / � ��� �
³ ��0�� þ'þ � þ5¾ ¶%0 � ª3���2�
0��k¤.ª æ ��¤ � ª�ª�� � �t/ � ¤Å¤ � /�/%�=¤.« � �=/t¤�;
��¬50���ªR« , ä æ ��®B�+ª=�?�Í¤.; @ ¬k¤.�g��� ��å7³ ��¤.� à , � � �2�
�10����9J � ª�ª9� � �9J�2�5��/9���3� æ ª�«.�k¤�ª��5� µ � �V�x�'ª�ª�� µ ­n¶.¶�-��+ª�«¢¤���ªR«���ª�� � ­3����ª3���:0�� @ ¤ �
³ -
��ªR«N���8® � � � ª�«J0��K����ªR«'¤.�c0��
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ú_: ñ�ý î<;Tð Z¶úGòWZ
- � ���?�ÛÚ�� ê ��«�Æ>� æ /3����«J��®X�<JR/9� æ Æ>����¤�/ � ¤��2� @��´æ «%Æ���®��9ª��I/ � ¤.« æ �c0��5� @ ¤ �´³ -���ª�«V��/�¤��R0R� æ «V��ª�® � / � �;�«.;%� �F�G���
��«�;�� , ��Ì�Ñ�Î
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Ä�ÂRÕ�×ÃÂRÇ$É9Æ`ÞrÂ�Ì"Â$Á8É<ÒGË��âÒ��GÂbÕ<×OÄ2Æ`Á]Ç@Æ�×]ÒGËc�âÒrÕ�Õ@ÍrÇ@Æ{ÈbÕ¼ÒGË��.×�Ñ ËûÕ
ÅGÄbÒGÁ]Ð8ÂRÖ�Ð8Â�Ë��fÆ���Ì"Â¿×�Ñ ËûÕ
ÅGÄbÒGÁ]Ð8ÂRÖäÂqÉÃ×�ÑÓË�Õ
×�Â�É�ÆYÉ[ÂvÞAÒ�ÑYÂ�Ë8Ä¿×OÄRÍ2×OÄ�ÂnÐGËHÉ[Â�Á�ÕUÂ$ËiÄXà]á<ÂbÕ.ÔWÆMÕ$É9Í�ÅGÄRÒGÌHÌ"ÂbÕ�Â�ÉæÑYÂRÕ�Õ@ÎfÌHé�Í�ÑYÂbÕ�Â$ÁBÐGÆ`ÒGÌHÒGÁiÉæÄ�Â9×OÄ�ÈbÕUÂ�Á8É[Â�Á8É
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^G_ P.��V ð a _ PbQH½ \ �8�i��e/tG� � S�j _ Qg�ZQ�� _ � m �yNAe]QAPRa � QvT � e]NAS � j _ Q.Q d S.h]P � e�T � h�VU�YQ k Q@eGS m8� P � afN m VUe d
�`V mi� PbQXT2S � ��e m _ o V �`d T$QUV _ \�� e±T$��e d NUj _ QAe�T2QG�G��V o ��P k Q k �UlGQAe]e]Q m Vre d �9�yQ d h�VfT2Q m Q d t � SbQ dbd Q d Q d S
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S�VUe8SRQ m Qg�9�yNAe]QAPRa � QgT � e]NAS � j _ Q � e � S � Vr�YQ k QAeGS m8��d h���e � �]�ZQ m Vre d �YQ�T2Q@e8SRPbQ m Q k V dRd Q m Qv�`VJPRNUV�T$S � �fe
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®�§¦�ÅGËiÄ�Â5ÐGË é�ÒrÕ�
iàºá�Ò�	@ÍGÁÃÂçÅGÄ2ÆMÕUÈ�ÂRÖgÑÓÒ�	@ÍGÁÃÂHÔWÒGÇ�ÔWË8Ä�È�ÂbÖ
Â�ÉºÑYÂbÕvÔWÆMÕ$É9Í�ÅGÄRÒGÌHÌ"ÂbÕ�Â$Á?×WÍGÆ`Á8É�ÆYÑYÑZÈ)Ä�Â9×OÄ�ÈbÕUÂ$Á8É�Â$Á8ÉnÄ�ÂRÕ�×ÃÂRÇ$É9Æ`ÞrÂ�Ì"Â$Á8ÉºÑÓÒBÌHËGÑêÉ�Æ Ï@ÄbÒAÅGÌ"Â$ÁiÉ9Ò�É�Æ`ÍGÁ�ÖºÑYÂ
��éAÆYØ
Á]ÒGÆ`Ä�Â��JÂ�É.ÑZÂ�×OÄRÍrÇ2ÂRÕ�Õ@ËûÕ
��Æ`Á8É�Â$Ä$Ì"ÈRÐGÆ`ÒGÆ`Ä�Â��{à�á+ã ÔWÆMÕ$É�Í�ÅGÄbÒGÌHÌ"Â�Â$Á é2ÑÓÒGÁWÇ"Ä�Â9×OÄ�ÈbÕUÂ�Á8É[Â�ÑZÂbÕBÈ$ÞUÈ$ÁÃÂ$Ì"Â$ÁiÉ Õ
Õ@Ò�É�ÆMÕ`Ï@ÒGÆMÕ@ÒGÁ8É.ËiÁ]Æ`ÊAË]Â$Ì"Â$Á8É�ÒGËîÇAÄ$ÆYÉO�$Ä�Â�Ð8Â)Ç�ÍGÌ�×�ÑYÈqÉ9ËiÐ8ÂAà

��Q mi� VrafP�V kBk Q m _ 
�V _ S m VUe d �`V ð a _ PbQ ½ \ ñ k �fe8SRPbQ/�`V mi�`d SRP � � _ S � ��e¥QF�ih�NAP �Zk QAeiS�VU�YQ m Q
����� u w$��x�z h�� _ P+�ZQ d SbPR� ��dâk NUTAVre �`d[k Q d2\ ��Q d h�VUPbS � Q d afP ��d NAQ d ��
�V�T�
 _ PbNAQ)QAS��YQ d 
 �`d SR��afP�V k5k Q d QAe
h�� � e8S � �Y�ZN�PRQAh]PbN d QAeiSbQAeiS�PbQ d hÃQXT2S � tGQ k QAeiS��ZQ.h]Pb�iT2Q dbd _ d�m Q k _ �YS �Mo PqVra k Q2eiS�VUS � �fe��2�ZQ.h]Pb�iT$Q dbd _ d � � � �
e�V � PbQ���Q@Sä�ZQ�h]PR�iT2Q dbd _ d���� eiSbQAP k N m8� V � PbQ�� \ ����
 ��d Sb�fa�PqV kBk Q<QAeH�]�`VUe�T�T$��PbPRQ d h��fe m K��`V m8�`d SbP � � _ S � ��e
m Q�Sb� _ d �YQ d NAtGN@e]Q k QAeGS dºd VrS �`d9o V �`d VreiSgV _ T2P � S � PRQ m Q)T2� k h]�YNAS _ m Q \ ���yQAe d Q k �]�ZQ m Q d NAtGN@e]Q k QAeiS d
T2� k h]�YQ@S dæ� e�T$� _ S m Q d NAtGNAeWQ k QAeGS d j _ � e����fe8Snh�V d NASbNâT2�`V dbd N d h�VrP kB� �YQ d SbPb� �`d�k NXTAVre ��d[k Q dæm N ð �
e ��d h]PbNUT$N m Q kBk QAeGS \,� Q�T2Q o V � S@�8��V d � k5k Q m Q d T2�fe8SRP � � _ S � ��e dnm Q d SRPb� ��d�k NUTAVUe �`d�k Q d e���Q d S�hsV d
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NAaûVr�YQ)KH�9�yQAe d Q k �]�ZQ m Q d NAtGN@e]Q k Q$e8S d T2� k hW�YQAS d2\

# 
�V�j _ Q k NUTAVUe �`d�k QBh]PRN d Q@e8SRQ _ e]Q o ��PRSbQ VUe �`d ��SbPR��h � Q m Vre d �`V m8��d SRP � � _ S � ��e m Q ����� u w2�yx{z \
# QASRSbQnVre ��d �fSbPb�fh � QºQ d S k � � e d h]PR��e]�fe�T2NAQºh�� _ P��`V k _ �ZS �Mo PqVra k Q2eiS�VUS � ��evj _ Q<hÃ� _ P��YQ d�m Q _ ��V _ SbPbQ d
k NUT@Vre ��d[k Q d$\ ��Q d PRNUV�T$S � �fe d�m Q�S[lih�Q � � � esV � PRQ��vQAS ��� eiSbQ@P k N mi� V � PbQ��¼��eiS m Q d�mi�`d SRP � � _ S � ��e d VAtGQUT
m Q d Vre ��d ��SRPb�fh � Q d NUj _ � tfVr�ZQAe8SRQ d2\ �OV/TAVUP�VfT2SbNAP �`d S � j _ Q��`V�h]� _ dvd _ PRh]PbQAesVreiSbQ m Q�T2Q d�m8�`d SbP � � _ S � ��e d
t � QAeiS m Q.��VâPRQ dbd Q k �]�`VUe�T2Q m Q.�YQ _ P o ��P k Q�Q@S m Q��YQ _ P
V k h]� � S _ m QnKghÃQ@S � SnuUw$��x{z \ ��Q d a�PqVre mWd VreWa��YQ d
m Q.����S  ¯���,� uUw2�yx{z ¬ �E°²±T¡ d ��eiS m � kB� e]N d h�VUPº�YQ.h]PR�iT2Q dbd _ dºm Q k _ �ZS �Óo P�Vra k Q$e8SqVrS � ��e�� k V �`d �YQ d h]Pb���
T2Q dRd _ d"��� eiSbQ@P k N mi� V � PbQh�)QAS � � � esV � PRQ���h�Q _ h]�ZQAeiSHV _ dbd[� T$Q m � k V � eWQBVUe]a _ ��V � PbQ \ ��Q>h�Q _ h]�YQ k QAe8S
m Qg����QAe d Q k �]�YQ m Q dnm8�`d SbP � � _ S � ��e d QAe ���,� uUw2�yx{z�hsVrP m Q d�k NUTAVre �`d[k Q dæmi� LONAPbQ@e8S d
k QASºQAeBNAt �`m Q@e�T2Q
_ e]Q o � ��d�m Qºh]� _ d'BC(*6qB�793F:�(E6�³$<')c?�<'7*?�+C.Q/'6%796F68.>),+�AE6�79< � 5IA*),79/'+C6F5I(*6$G'(´^O3�7E:�5I(E/Q?�7E?�+�.0/º\

í�eîV d hÃQXT2S�T2� k h]�YN k QAeGS�V � PbQ m Qg�`V m lie�V kB� j _ Q m Q��`VHT2�f�Y� ��d[� ��e�Q d S m �fe]e]N�h�VUP���V o ��P k Q m Q d
NAtGNAeWQ k QAeiS d�m N m _ � SbQ m Q d h�VUPbS � T _ �ZQ d �YNAa � PbQ d T�
�VUPba�N@Q d¶µ>·+c � ü ï�¸ � #.ó�\x# QUT � Q d S k �fe8SRPbN m VUe d
�YQ mi� VrafP�V kBk Q m _ ��V d)m QH�`V ð a _ PbQ/½ \ ñ>��� VBNASRNHPbQAh��fPbSbN@QH�`V m8�`d SbP � � _ S � �fe�QF�8h�NAP �Yk Q@e8SqVr�YQ m Q
����� u w$��x�z TAVU�`T _ �ZNAQ�VAtGQUT.�YQ dx¸ � # h�� _ P.�YQ d SRPb� ��d¿k NXTAVre ��d[k Q d2\ �OV kK¹Ak Q�h]PRN d QAeiS�VUS � ��e/j _ Q�hÃ� _ P
�YQ d?o P�VUa k QAeiS d V NASRN _ S � � ��d NAQ \x� Q _ � h�� � eiS dBd ��eiS>hsVrPbS � T _ � �º� PbQ k QAeiS+PbQ k VrPqj _ VU�]�YQ d"m VUe d T2Q d
m8��d SbP � � _ S � �fe d��

� � e±hWPbQ kB� QAPº� � Q _ �YQ d�m8��d SbP � � _ S � �fe d QAeîVreWa��YQ m Qg����S.�fe8S m Q d¿o �fP k Q d�d[�ZkB� ��V � PbQ d$\
� � e m Q _ � ���Ak Qg� � Q _ �9�êVUe �`d ��SRPb��h � Q m QH�`V m8��d SRP � � _ S � ��e±Q d Sgh]� _ dpo V � �]�ZQ+h�� _ P��ZQ d hsVrPbS � T _ �YQ d
�ZNAa � PRQ d T�
�VrPRa�NAQ d j _ Qgh�� _ P��ZQ d¿o P�VUa k Q@e8S d2\

# Q d T2� k h���PRSbQ k Q@e8S dgd _ afa � PRQAeiSHj _ QB�YQ d h�VUPbS � T _ �ZQ d �ZNAa � PRQ d T�
sVrPbafNAQ d e]Q d ��eiS+hsV d h]Pb� m _ � SbQ d
m Q k VUe �º� PbQ�h]PbN m � kB� e�VreiSbQ)h�QAe m VUe8S��`V kK¹Ak QgaûV kBk QJSRQ k h���PRQA�Y�ZQ�j _ Q�T2QA�Z�YQ m _ PqVreiSJ��V�j _ QA�Z�YQ
�YQ dâo P�VUa k Q@e8S dJd Q o ��P k QAeiS \ �ZQ d hsVrPbS � T _ �YQ d �YN@a � PRQ d T�
�VrPRa�NAQ d h�Q _ tGQAeiS�h]Pb�UtGQAe � P m � _ e d l d S �Ak Q
h]� _ d T2� k h�VfT2S �`dRd _ m Q d h]PbQ k5� QAP dp� e d SqVreiS d+m Q"��V>T$���Y� �`d�� ��e � _ � � QAe m Q��`VBh]
�V d Q m ��QF�ih�Vre d[� �fe
m _ T2� k h]�YQF�iQ�e _ T2�ZNUV � PbQ � eiSbQAP k N m8� V � PRQG�AVAtfVreiSº�`V o ��P k VrS � �fe m Q däo P�VUa k QAeiS d$\,� Q�h]� _ d ����N k5�`dbd�� �fe
d QXT2��e m V � PRQ)K?h�VUPbS � P m Q d¿o PqVra k QAeiS d T�
�V _ m]d hÃQ _ S�Vr�ZSbNAPRQAP.�9� �Yk VUa�Q m Q��`V+Sb�fh����Y�fa � Q � e � S � Vr�ZQ \

oqp�r%p�r »a¼@z,�9�9¼`½"¾n��¼M~¿u��À{XÁ9Â"vx�9Ãx{
��Q dºm8�`d SbP � � _ S � �fe dºm Q�T�
sVrPbafQ d �fe8S m Q dºd � _ PqT2Q dæm � � e o �fP k VUS � ��e �Zk h���PRS�VreiSbQ dæm Vre d ����NAS _ m Q m Q

�`V k _ �ZS �Óo P�Vra k QAeGSqVrS � ��e)TAVUPæQA�Y�ZQ d�d ��eiSæh���SRQAeiS � Q@�Y�YQ k Q2eiS�PRQA� � NAQ d K��9�yNAe]QAPRa � Q¿SR
]QAP kB� j _ QºQ kBk VUaGVF�
d[� e]NAQ m VUe d �ZQ d l d S �Ak Q \ �OV ð a _ PRQJ½ \²Ä PbQAh]PRN d Q@e8SRQ��`V m N@hÃQ@e m VresT2Q�Q@e o ��e�T2S � �fe m Q��9� Vre]af�YQ m Q.���fS
m Qg��V m8��d SRP � � _ S � ��eBQAe5S�V � �Y�ZQ m Q d
o PqVra k QAeiS d h�� _ P.��V k _ �YS �Mo P�VUa k Q@eGS�VrS � �fe ï ð a _ PbQ+½ \²Äiï V óRó �ihÃ� _ P
�YQ � � � e�V � PbQ�� ï`ð a _ PbQg½ \�Ä8ï � óbó �rQAS�h�� _ Pº�ZQ�h]PR�iT2Q dbd _ d���� eiSbQAP k N m8� V � PbQ�� ï`ð a _ PRQg½ \�Ä8ï T óbó�\,# 
�Vfj _ Q mi�`d �
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���êVfTAT2��P m VXtGQXT+�YQ d�m �fe]e]NAQ d Q d S �Yk hWPbQ dRd[� �fe]e�VUe8S \ �OV d Q _ �YQ�QF�]T$QAh]S � ��e Q d S)�`V m8�`d SbP � � _ S � ��e
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m8�ZkB� e _ VreiS m Q"ÛA�Gì �9��N@e]QAPba � Q m ��QF�WT � SqVrS � ��e��2��eH�f�]S � QAeiS _ e k Q � �Y�ZQ _ POV�T@T2��P m h�� _ P<�`V m8�`d SbP � � _ S � ��e
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h]P �`d�d Vre d T$��e m8� S � ��e m QâT2� k hW�YNAS _ m Q \ �OVHj _ Vr� � SbN m Qg���êV�T@T2��P m Q d S m _ kK¹Ak Qn��P m PbQ�j _ Qgh�� _ P.�YQ d
NAtGNAeWQ k QAeiS d T2� k h]�YQ@S d2\�� QHT$Q o V � S��YQ d hsVrP�V kK� SRPbQ d.m �yQAeiSbPbN@Q+j _ � �fe8S�NASbN)QF�iSbP�V � S d.m Q+���êVresVr�Yl d Q
m � _ e d � _ d ��QAe d Q k �]�ZQ�PRQ d SRQAeiS.TAVUh�Vr�]�ZQ m �yQF�8hW� � j _ QAPº�ZQ d TAVUP�VfT2SbNAP �`d S � j _ Q d QF�ih�NAP �Zk QAeiS�VU�YQ d j _ VUe m
�`V5T2��eiSbPqV � eiSbQ m QHT$� k h]�ZNAS _ m Q�Q d S�PbQA�54�T76]NAQ \�# Q)PbN d _ �YSqVrS�T$��e ð P k Q BOL�P'.Q5I.9:�A*/'AE+;?�A�G'(]BML�(*/>b
6F(E598'BC(HG (K5Y<'B;?�+º^`3�7*:�5I(,/Q?�7E?�+�.0/Ì+�6F.0BCA D 793
B�7K5IA,?�P'.>G (HG'(*6À),793F?�(*6À79<2?S. b .03S:�79/'+C6FA*(E6�\
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áæÂRÕ�ÐGÍGÁWÁÃÈ�ÂbÕ ÌHËGÑêÉ�Æ Ï@ÄbÒAÅGÌ"Â�Á8É9Ò�É�Æ`ÍGÁ ��	@ÍGÁÃÂBÅûÄ2ÆMÕUÈ�Â�
 Õ@ÍGÁ8É�Ç�ÍGÌ�×WÒGÄ�È�ÂbÕ/ÒGËc��Ä�ÈbÕ@ËGÑêÉ�Ò�É ÕúÐäã ËiÁ÷Ç�Ò�ÑÓÇ@Ë�Ñ
/21H1 �`Õ@ÎfÌHé�Í�ÑYÂbÕ�È�É�ÍGÆYÑYÂbÕ�
ià

I tCJLK�KMJ d hONQP7N kK�SR PTJ d.m J d � _ P7KUJ ïM¢ �V� ë !/� æ�� � ±E° ! ô J���hWNQPve _ K$�$XA�fe ó �]���YXAe2J�Pba � J�K � e2X��
Rb� j _ J k �UlCJAe]e2J å[æ%ç �²è  O¢ ¡ðé m J dæo P7NUa k JAe R�d J d R¼d � _ d �ZJ d RR�Yk X�J m �[JAeit � Pb��e ¥ �Gì j _ JA�Y�@Jgj _ J d � �@R
�\N�K76WNQPRa]J^K2��e d[�`m XSPTXSJ_B # � kBk J¿��� � e R JSP7N`K Rb� ��eaK$� _ �Z� k � � JAeWe2JbJ R �@J k � _ tCJ k JAe RcR 6�JSP kB� j _ JdNr�@XLNS�
R � � PeJ d ��e R �@J d h2P � eWK � hWNU�$J d K$��e R P � � _ RR� ��e dgf ��� �Yk h _ � d�� �fe ð eWNr�@J m _ o P7NUa k J@e R � _ e k �UlCJAe�XAt ��m JAe R
m �hN]KSKUPR�cî R PTJH���YXAe�JSPba � J�K � e�X Rb� j _ JiKSNr�5K _ �@XSJ�J d�R�m �hN _ a k JAe R JSP��$J d t]NU�$J _ P dgm J ¢ ��J R¶æj�� J R �@� _ m J
d _ h]h�� d J�P _ e/tG�f� _ k J m J o PeJSJS
SJ��9� _ R h]� _ d hWJ Rb�@R B�k�� _ d NAtG�fe d Nr�WNUe m �fe]e2XaKMJ d h�� dbd�� � � � �@R X d hÃ� _ P
m J _ �lP7N �`d �fe d2�

� �WJ d K&6WNUe]a]J k JAe R�d�m J ¢ �pe�XLKUJ dRd N � PTJ d h�� _ Pg��� R JAe � P _ e2J�PeJAh2Pb� m _ K Rb� ��e d N Rb��d o N �`d NUe R J m J d
d hmJnK R PeJ d JAe�XAe2JSPRa � J d K � e�X Rb� j _ J d¿m X R P _ �$R ���oN]K�K2�]P m h�� _ Pg�@J d hONQP RR�$RR� ��e d JAeHK76WNQPRa]JCB

� � XnKUPb��î R PeJg�$JvtG��� _ k J.h�� _ P���� R JAe � P _ e2J�����eWe2J�PTJAh2PR� m _ K RR� �fe m J d XAe2JSPRa � J d h2Pb�UtG�ij _ J _ e
PeJLK2� _ t�PeJ k JAe Rºm J dæo P7NUa k JAe R�dnm Nre d �$JgtG�f� _ k J m J o PTJSJ�
SJ���� _ Rpf _ e/e � tCJLN _ � eWN]K�KUJAh R Nr�]�@JG�
K��[J d R � f � mi� PTJnj _ Jæ�@Jæe]� k �2PeJ m JºhWNQP Rb�@Rb� �fe d N]K�KUJAh R XSJ d�m JAt � JAe RqR PR��h o N � �]�$J0J R e2JEK2�]PePTJ d h���e m
h]� _ ddf _ e3XLK76WNUe RR� �Y�Z��e]eONra]JjK2�]PePTJLK R¼m J��9�[J d hWN`KUJ m J�h26ON d J_B
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¸º¹��¼»â½CB c�c±¾¥À¼Ç�ÒGÄ�É{Ø9É�Î�×�ÂîÐ8ÂbÕÙÐGÆMÕ$É9Ä$Æ`éAËGÉ9Æ`ÍGÁGÕ Â�Á È$ÁÃÂ$Ä�ÅGÆ{ÂúÇAÆ`ÁÃÈ�É�Æ`ÊAË]Â Â�ÁúÏ@ÍGÁ]Ç$É9Æ`ÍGÁ Ð8Â±Ñ Ò Ç�ÔWÒGÄ�Å8Â
z  Oæªç �²è  O¢ ¡`¡ àäá<ÂbÕçÐGÍGÁ]ÁÃÈ�ÂbÕ5Ð8Â?ÌHË�ÑêÉ�Æ Ï@ÄbÒAÅûÌ"Â$Á8É�Ò�É9Æ`ÍGÁÙÕ@ÍGÁiÉgÄ�Â9×OÄ�ÈbÕUÂ�Á8É[È�ÂRÕg×WÒGÄJÑYÂRÕ5Ç2Â$ÄbÇ2ÑZÂbÕ5ÞAÆ`Ð8ÂbÕ5Â�ÉÑYÂbÕ�Õ@Æ`ÌHËGÑÓÒ�É�Æ`ÍGÁ�Õ�/2131 ×WÒGÄ�ÑZÂbÕ�È�É9ÍGÆYÑZÂbÕUà

ô ¹Ak J d[� _ e o N � �]�@J k � _ tCJ k JAe R PR� R N Rb� ��e]e2J@�æe2J+hWJ _ R hWN d-¹SR PeJ R � R NU�$J k J@e R JF�2K$� _ �]�@J d�mi�`d �
R P � � _ Rb� �fe d NreWa _ �5N � PeJ d�m J d N���J d.m J����YJA�Z� � h d �C{ m J|N dRd ��K � XaN _ �lXAtCXAe2J k JAe R�d K2�fe R PTJ mi�`d J@e R �$J dnd KUX��
eWNLP � � d j _ � h2PeJ d _ k JAe Rgm � _ e2J �Zk h��]P R Nre R JaXAe�JSPba � JaPb� R N Rb� �fe]e2JA�Z�$JHh�� _ P�JF�ih]� � j _ JSP.�$J d�m �fe]e2XSJ d
ï tG� � P ð a _ PTJH½_B cSrGó B � J�KUJ o N �$R �]��e d _ h]h�� d J _ e2J�XAe2J�Pba � J�K2�f�Y�$JnK Rb� tCJ�N _ R ��� d��YkB� �\N � PTJ�h�� _ P|PTJAh�Pb���
m _ � PTJB�@J d+d hWJLK R PeJ d J@e<XAe2JSPRa � JlK � e2X RR� j _ JaJ R �@J d t`NLP � NU�]�$J d PTJ@� � X�J d�f �9�[XAe2JSPRa � JCB � e hWNQP Rb� K _ � � JSP
�9�[XAe2JSPRa � J�K � e�X Rb� j _ J R � R Nr�@J D"æ�F w7% �G' m � �$R-¹SR PeJ�PTJAh2PR� m _ �@R JCB ^G_ P��5N ð a _ PTJ�½CB cA� J d R PTJAh�PTX d JAe R XSJ
�\N m8�`d�R P � � _ RR� ��e m J D"æ�F w7% �(' h�� _ P¿�@J d�m ��e]e�XSJ dæm J k _ � Rb�Óo P7NUa k J$e R N RR� ��e^J R h�� _ P _ e2J d��Yk _ �\N Rb� ��e
^iô�ô B ¸ � _ P�PTJAh�Pb� m _ � PTJB�5N>t`Nr�@J _ P k �UlCJAe]e2J m J5�9�YX@e2JSPba � J}K � e2X RR� j _ J R � R Nr�@J m J dâo P~Nra k JAe R�dg� �
N*X R X�e2XLKUJ dRd N � PTJ m J�P7NFÚb� _ R J�P¶Û ô J�� hONQPge _ K2�@XA��e m �[XAe2JSPRa � JjK2���Z�$JLK RR� tCJ^N _ R ��� d[�ZkB� �5N � PeJCB2k|XLNre*�
k � � e d ����e:K2�fe d R N R Jåj _ J��\N/�\NLPba]J _ P m J��\N m8�`d�R P � � _ RR� �fe9JF�ihWXSP �Zk JAe R NU�$J�e��YJ d R hON d PeJAh2PR� m _ �$R J
hWNLP��$J k � m*� �$JCB # J m X o N _ R hWJ _ R.d �hNAtCXSPTJSP<a ¹ eWNUe R h�� _ PEX R _ mi� JSPº�$J d � _ K R _ N Rb� ��e dnm �YX@e2JSPba � J m NUe d
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É�Æ`ÍGÁ Ð8ÂBÑRã ÒGÁ�Å�ÑYÂúÐäãèÈ$ÌHÆMÕ�Õ@Æ`ÍGÁ ÐGÒGÁGÕ/Ñbã Ô�È$ÌHÆMÕ�×]Ô0�$Ä�Â5ÒGÞAÒGÁ8É*ÒH��ÒÈ
 ÐGÍGÁWÁÃÈ�ÂbÕîÐ8ÂåÌHË�ÑêÉ�Æ Ï@ÄbÒAÅûÌ"Â$Á8É�Ò�É9Æ`ÍGÁ
×WÍGË8ÄvÐ8ÂbÕ�È$ÞrÈ$ÁÃÂ�Ì"Â$Á8É`Õ�Ç�ÍGÌ�×�ÑYÂ�É`ÕçÌ"ÂbÕ@ËiÄ�ÈbÕ)ÐGÒGÁGÕ�ÑÓÒBÄ�ÈRÒGÇ2É9Æ`ÍGÁl�Z�G�e�9�0� è � z2�"��� ¥�­�1 Âu�ú×WÒGÄgÁWË�Ø
Ç2ÑYÈRÍGÁGÖø��éÕ
�×OÄ�ÈRÐGÆ`Ç2É�Æ`ÍGÁ�Õ5ÐGË ÌHÍUÐ*��ÑZÂ+Õ$É9Ò�É�ÆMÕ$É�Æ`ÊAËsÂ/Â$Á Õ@ËA×G×WÍrÕ@ÒGÁ8É�Ë8Á�ÂpÏ@ÍGÄ$Ì"Â�Ò�ÑZÑÓÍGÁ�Å8È�Â�ÕUÂ�ÑÓÍGÁ Ñbã Ò��GÂ
ÐGËâÏ@ÒGÆMÕ@Ç2ÂRÒGË±Â�É¼Ë8Á�ÂHÈ$ÁÃÂ$Ä�ÅGÆ{ÂHÇ�Í�ÑZÑYÂRÇ2É�Æ`ÞrÂ�Ð8Â Û 1 Â���×WÒGÄgÁ]ËiÇ2ÑYÈRÍGÁÃà

��N ðW�]� PTJ±½_B$�]�}PTJS��PTXL��JS� R JH�9�[XLKSNQP R � R�� �WJ}� � ���WJLK R PeJ*J��9XS��JSP �f� J	K � �2X Rb�\�C� J�JS� o �]�OK Rb� �]����J
�\NaK76WNLP � J z  Oæªç �²è  O¢ ¡`¡7Bm���Z���WNU�$JS�lJ�� R � �u� JA� �C� J^�[� �@R �5NaK&6WNLP � J�K2�]�O� � ��XSPTXSJû���5N�� � � � �\N Rb� �`��� ô�ô
�[� � �Õ�ZJL� Rb� �	JH�\NB�\NLP � J � P�� � ���WJLK R PeJaJS�>XS�2JSP ��� J}K � �2X RR�\�C� JCB � NL�W�J�@JL���8�`�2�2XSJn�jJ8���WXSP � �lJS� R NU�$JL�
�2PR�rtCJ��WNQ� R � � �2PR��KUJL�e� � ����Ja� � � RR�Mo P~N � �	JS� R N Rb� �`��� � � � N � �2J}N ��� �lJS� R N Rb� �]�>K2�`�W� R NQ� R J}��JH�5N
�\NLP � J � Pa� � � �WJLK R PTJ�NAtCJLK+���oN �2� �lJ�� R N Rb� �]�>��J5�\N3K76WNLP � J_B � NQ�W�+�@JL��� � � � �5N Rb� �]�W�|�WNQP}K2�`� R PTJ � �
� N � �2J}N �2� �lJ�� R N Rb� �]�>��J	KUJ ReR JHt`Nr�@J � PxÚ � � �C� � fÓ¢ � Û�!}� �]� � � �2J}�TN RT� P~N Rb� �]�<J R�� �2JH�$X ��� PTJ
� � � � � �2Rb� �]�cB

� � P��\N ðW�]� PTJ ½_B$� ü �[�`� R PTJS��PTXL��JS� R XSJL���$JL�aXS�2JSP ��� JL�aK � ��X Rb�5�u� Jn���B� � JS�2��JL����JL� o P7N � �lJS� R �
åàæ ç �²è  M¢ ¡qé�JS� o �`�WK RR� �]����J��@J � PENQ� � �$Jj���YXS� � �T� � �`����� � P.�@JL�0�8�]���2XSJL�E��J�� � � RR�Mo P7N � �}JS� R N RR� �`�
ï ðO�]� PeJ+½CB@� ü8ï N óRó J R ��� � P.�$JL���2PeXL� � K Rb� �`�W�0��J�� ô�ô ï ðW�`� PTJ)½CB$� ü8ï � óbó JS��� � �2���_�TNQ� Rd� �2J � XA�`�lX��
R P � J}��J R�� �WJlK �@� NLPTJaJ R¶æªç x9�y��� Û ô J����WNQP�� � K2�$X@�]�cB����oN �2� �lJ�� R N Rb� �]�>��JH���YXS��JSP �f� JaK � �2X RR�\�C� J
�B� � JS�2��JdJS� R PTJg�@JL��XS� � �T� � �]�W� R P7NQ�O�[tCJSP~� JL�bJ R �Y�`� ���@RT� � � �WNr�@JL��JL� R �f�W� J�PbtCXSJ|��� � P � ��J R JA�Y�@J � XA���
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