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|~wJgCc�g�� £ � ¨�ª�« wqg\cdg�^¬�.a{rs��y�a{i*aoiBt�^sbFykpJg~­h��g\g
®QgCe
e0a�¯ ª ° ­
lJjJtZ^ft±pJyBg���iqyot.bqrsa²�a³��gCiBt�c�aor�cdy{rsg0wJgCc�g ª u�^s�2�{c�a{p�g�p7lk�´bJj�t�t�^siJ�X�\�L^si&p�g\��c�gCg*µ ��¶ ¨ |~wqg\i³m·�¸µ�naoi;p+^si¹p�g\��c�gCghµ�m �0¶ µ�|~wJgCi#m´^¬��y�pJp ª0« wJ^¬��e0aoº�gC�»u¼^si�tdy³a���cda�p�gCp7��y�iJiJgC��t�g�p��y�ehe2j�t�a}t�^s½{g���y{b�xUaors�{gClJcda ª¾�wJg\i�m´�¿µ�nFtdwJgh�{c�a{p�g�pXp�jqa{r�y{x.u¿^s��tdwJg�ehy�pLµ*ÀBtdg\g\iqc�y�p´aors�{g\lqcdaqÁF|~wqg\i*m^¬�~y�pJp¤n�tdwJg��{c�a{pJgCp�p�jqaor/yoxUuv^s�~t�wJg2a{rf��g\lJc�a�yox-c�g�p�jq��g�p�b;y}|Zg\c~y�b;gCcdaot�^sy{iq�Cn�|~wJ^¬��w^¬��a�ÂBjJy{t�^sg\iBt�y{x�tdwJg2ehy�p0m7Àkt�g\gCiJcdykp³a{rf��g\lJc�a ª ¾´g�a{lJjq��g�t�wJg�rsa{iJ�{j;ao�{g�a{iqp³cdg�xzg\ct�y�uÃa{�±tdwJg�ÄoÅqÆ}Ç(È;É�ÊdÊ\ËqÌdÍCÄ�Æ}Ç ÎBÊCÏ\Ì�ÆonFcdg\�Baoc�p�rsgC�d�±yox-t�wJg2bJc�^sehg ª ¾´g�|~c�^ft�g�u
Ð
xzy�c�^ftd��{c�a{pJgCp*pJjqaor ª��y�e
y{t�y�bB��t�wqg\y{cd^¬�©t��¤|.y�jJr¬p»rf^sº{gUtdy�jJiqpJg\c��©t�aoiqp
tdwJg
Ñ�ÍCÒqÍ}Ó0Í}ÇfÍdÎ{Ô
y{xqu�n²|~wJ^¬��w��\a{ilFg
p�g\ÕqiJg�p+a{�
ÖU_kt Ð�× ÐØ/Ù � �B�J�d�B��� nM|~wJg\cdghÖU_kt�^¬���\y{ehbJj�tdgCp+^fi+t�wJgh�\aot�g\��y{cd��y{x6�{c�a{p�g�pu
Ð Ú�e
y�p�jqrfg��\n.y{chgCÂBjJ^s½}aorsg\iBt�rs�?a{�hÖ6_Bt Ð�× ÐØ � �B�k�d�B��� nZ|~wJg\cdg#ÖU_kt0^s�h��y�ehbJj�t�g�p·^fi,t�wJg�\aot�gC�{y{cd��y{xQ�{c�a{p�g�p0u~Ú���y{ehy�p�jJrsgC� ª±�zÛ i�bJr¬a{�\gC��|~wJg\cdg�^ft.e0aoº�gC��a2p�^`ÜMg\cdg\i;��g{nk|Zg�|~^srfrjq��g�tdwJg���y�ehykpJjJrfg±p�g\ÕqiJ^ft�^sy{i;� ª-Ý yotdg.tdwqa}tU^si2tdwJ^¬�6�Þg\tÞtd^fiJ�;n{ÖU_kt-^s�-lq^f��cda�p�gCp¤�Qt�wJgZÕqc��©t�{c�a{pJ^fiJ��^s�ZtdwJg�jq��jqaorMwJy�ehy{rsy{�{^¬�\a{r;y�iJg{nJa{iqp*t�wJg���gC�\y{iqp*^s�±^siqp�jq�\gCp�lk�0t�wJg���cda�p�^siJ�y{ihtdwJg � ��yk��ehy�p�jJrsg
�Ca}t�gC�{y�c�� ª(« wJg�]qc�y�l;gCiJ^sjq��e0a{b*ß
àáâß � y{i�uã^s�.a2��y{b�x/a{rf��g\lJc�ae0aobQn�a{iqp���y2^ft~^fi;p�jq��g��~aoi�aors�{g\lqcda�e0a{b�y�i���y�wJy{ehy�rfy��{� ª ¾7g�p�gCiJyotdg�tdwJ^¬�±eha{b*lk�äå £ |~wqg\i0mX^¬��jJi;�ÞbFgC�\^`Õqg�p³y{c�ykpqp¤nFa{iqp#lk� äæ6ç £ |~wJg\i*m#�vµ � �ÞgCg2è6cdy{bFy���^`td^fy�iXé ªs¨xzy{c�a{i#g�_�bJr¬aoiqaot�^sy{i*y{x(tdwJ^¬�~iJyot�a}td^fy�i;� ª À�^fiq�\g»t�wJg�]qc�y�l;gCiJ^sjq�~p�ykgC�~iqyot�bJcdgC��g\cd½{g�t�wJg�{c�a{pJ^fiJ�;nkiJg\^ft�wJgCc�p�ykgC� äå £ ­*^ft�|Zy{cdºk�.rs^fº�g»t�wJ^¬�\�

äå £ �{ÖU_ktdê × ëØ � �B�����B���6áâÖ6_Bt ê × � ëØ � �B�����k�{���
¨



¾´g�|Zy{jJr¬phrf^sº{g�t�y�jJiqp�gCcd�Þtda{iqphwJy}|·t�wJg
e0aob äå £ ^si�tdg\c�a{��td�6|~^ft�w�t�wJg�e2jJrft�^sbJrs^s�Ca}t�^s½{g�Þt�cdjq� tdjJc�g.yox;Ö6_kt ÐØ � �B�J���k�{� ª�« wq^s�(bqaobFg\c-wqa��Qt©|Zy���y�a{rs�C�Mt�y
a{p�½�g\c�t�^¬�ÞgZ�Þy�e
gZÂBjJgC�Þt�^sy{iq�aoi;p&��y�i}ì©gC��t�jJcdgC��c�gCrsaot�g�pLt�y7t�wJ^¬�
^fiBtdg\c�a{� td^fy�iQn6aoi;pLt�yL�©tdjqp��&��y{ehg���y{b�x
aors�{g\lqcda��cdg\r¬a}t�g�p�tdy0u�t�wqaot�aocd^s��g�|~wqg\i³�©tdjqp��k^siJ� äå £ aoiqp�tdwJg�]Jcdy{lFg\iJ^sjq� ª¾7g��Þtda{cÞt~lk�*bFy{^siBt�^siJ�hy{j�t~tdwqa}t
äå £ �BÖU_kt £ × £Ø � �k���d�B���6áâÖU_kt £ × £Ø � �B�J���k�o�

^¬�±t�wJg�^¬p�gCi�td^`t©��e0aob ªZí g\�Baoc�p�^fiq�
Ö6_Bt�^si#b;yB�Þ^ft�^s½{g�pJ^fehg\i;�Þ^sy{iq�CnJy�iJg��\a{i�p�g�p�jq�\g�t�wJgxzy{rsrsy}|~^fiJ��xzcdy{e�tdwJg�e0ao^si�cdgC��jJrft~^fi¹� èUaor¬î{î�� ª
ï�ð�ñkòqó}ñkôöõF÷¬øQ÷�ù Ê�É;m��ãµXÆ}ËMÄ�ú�û2ü0ý³Ö6_Bt�ê × ëØ � �J�����J�²�\þ±ÿ��������	�qÍ
��� É���
²Ê��.ÉzÒJÊ\Ë+ÉzÒJÊ\Ì�Ê���2Æ}Ë����\Í�É ÒqÆ}É � äæUç £ � � � üB������Ë�� Ç �JÍoÉ�Ê\ËqÉ�þ

« wJ^¬�-x�ao^srs�-^fx¤u ^s�Ucdg\bqrsa���gCp�lk��t�wqg��ÞjJlJÚ���y{b�x¤aors�{gClJcda
� � � � � ��­�t�wqg���y{wqy{ehy{rsy{���
y{x
t�wq^s�.^s�Z� � � � � £ ��� �d� ��� �Þ� �\�C�\�Þ�=nk|~^ft�w äæUç £ � � � × � �.��� � × ����� ­
lqj�tZwqy{r¬pJ��^fx/uã^s�.c�gCbJr¬a{��g�plk�³aoik��ÂBjJy{t�^sg\iBt
��y{b�xZaors�{g\lqcda ª Àkg\g2t�wJghaobqb;gCiqp�^f_�xzy�c�tdwJg�t�wJgCy{cdg\e�� ��bJcdyBy{x ª�� iJgeh^f��wBtZa{��º
|~wJg�tdwJg\c.t�wJgCc�g�^s�Za���^fehbJrsg\cZbJcdykyoxQyox¤tdwJ^¬�\nky{iqg�|~wJ^¬��w�|.y�jJr¬p0wJy{r¬p�aotZaoik�bJcd^fehg ª
��� ñ! #"%$�ò'&�õF÷)(/÷ � a�� Û �Zt�wqg�aoiqa{rfy��{y{j;��cdgC��jJrft~t�cdjJg»|~wJg\ihm#^s��ykpqp+*
� lF��,Za{i7y�iJghbJcdy}½{g « wJg\y�c�gCe ¨{ª µ�|~^ft�wJy�j�t2aobqb;g�aors^fiJ��tdy�tdwJg�-
Ú=^¬��y{ehy{cdbJwJ^¬�Þe y{x� èUaor¬î{îkn « wJg\y�c�gCe ¨{ª µ²�.*
Û t�^s��aor¬�Þy
iqa}tdjJc�aorMt�y0a��ÞºMn��{^s½{gCi�ü0a��±^fi « wJgCy{cdg\e ¨�ª µJn�wJy}|�r¬aocd�{g
e2jq�Þt/�+lFg»t�ye0aoº�g � äæUç £ � � � üB��iJ^frsbFyot�gCiBt0* äæUç £ ^¬��a{iXaors�{gClJcdahe0a{bQnF��y*^fx�ü�^¬��iJ^frsbFyot�gCiBtCn;t�wJgCi7��y

^¬� äæUç £ � üB� ª ]Jy{c�g\½{gCc��*ºBiqy}|~i�iqy{i�Ú�iJ^srfbFyotdg\iBt�g\rsg\ehgCi�t
ü � g\_��\g\b�t�xzy{c�ü0� ¨ � n äæUç £ � üB�^¬��iJ^srfbFyotdg\iBt�a��~|.gCrfr ª~« wJ^¬��rsgCa{pq��jq��t�y0e0aoº�g�t�wJg�xzy{rsrfy}|~^siJ����y�i}ì©gC��t�jJcdg ª21 rsr�yoxUy{jJcg\½k^¬p�g\i;��g»^s��½²a{rf^¬p�y{iJrs�0xzy{c�t�wJg»bJcd^fehg2µJn�lJj�t�|Zg�lJcda��Þwqrf���Þtdaot�g�^ft~xzy{c�aorsr¤bJcd^fehg�� ª
3 ò�&!4�ñ!5�" � ó}ñ&õF÷76(÷�8 �`û³Æ9�FÌ�� Ó0Ê�m Æ}ËMÄ�ÆoË´Ê\ÇfÊ�Ó0Ê\ËqÉUü0ýXÖU_kt ê × ëØ � � � ��� � �;:<� É Ò��;=?>Fþ@MÒJÊ\Ë äå £ � ük�9����Ë+� Ç �JÍoÉ�Ê\ËqÉ�þ

« wJ^¬�±^s�Zc�a}t�wqg\c~�ÞbFgC�\^`ÕF��tdy
u2� « wJg\y�c�gCe ¨{ª µ�x�a{^fr¬�.xzy{c��B�J� ������nJaoi;p0t�wqg»�\y{i}ì©g�� tdjJc�g^se
bqrf^sgC��t�wJg�t�wqg\y{cdg\e ª
« wBj;��tdwJg��\y{i}ì©g�� t�jqc�g
p�ykgC��iJyot
wJy{r¬p#xzy{c»��jJl�Ú���y{bJx�aors�{g\lqcda��yox/u ªUÛ t±a{rs��y�x�a{^fr¬�.xzy{c±Â�jqyot�^sg\iBt±��y{bJx(aors�{gClJcda��6y{x/u��-xzy{cZg�_Ja{e
bqrfg�n{tdwJg
�\y{wJy�ehy{rsy{�{�yox-�J�B� �\���.A � �CB� �Z^s�±^¬��y{ehy{cdbJwJ^¬��t�y0�J�{� �;� £ ���;�����=nq|~^`tdw äæ6ç £ � �;� £ �6�D�q� � ª� iJgh�\aoi+^fiBt�gCc�bqc�g\t�e0aoik�#yoxUtdwJgC��g
ÂBjJg��©td^fy�iq��^fi+t�g\cde0��y{x6t�wqgFEdp�y{jJlqrfg%G�HZu y{xu��hrsg�tIHZu�lFg�tdwJg���jJl�Ú���y�b�x�aors�{gClJcda#y{x�u���g\iJgCcdaot�gCpLlk�7t�wJg�mJtdw?bFy}|.gCcd��y{x~t�wJg�{gCiJg\c�a}tdy{c��\� HZu����B�q� � �� �Þ� �� �Þ� �� �\�C�\�Þ�=�
« wJgCiLu%aoiqpJHZu aocdg0^¬�Þy�e
y�c�bqwJ^s�
½k^¬a*tdwJg*]qc�y�l;gCiJ^fj;��e0aobLK,àáMK � n�aoiqp¹��y�t�wJgC^fcÖU_kt�aors�{gClJc�a{�±aocdg�^¬��y{ehy{cdbJwJ^¬� ª ¾´g�|~c�^ft�gON#xzy�c±t�wJg�^¬��y{ehy{cdbJwJ^¬�Þe#�

N³��ÖU_kt�ê × ëØ � � � ��� � �QP¢¶ á ÖU_kt�ê × � ëR Ø � � � �d� � � �
µ



Àk^siq��g�HZu ^¬�
a��Þjql�Ú���y{b�x�a{rf��g\lJc�a0y{x�u�nFt�wJgCc�g�^s�
aor¬��y*aoiX^siqp�j;��gCp+e0aobX|~wJ^¬��wXbJcdg�Ú��g\cd½{gC�.tdwJg��{c�a{p�^siJ�;�
S ��ÖU_ktdê × ëR Ø � �B�J���B�{�6á Ö6_ktdê × ëØ � �B�J�d�B��� �

Û t�^¬�±iJyot�wqa{cdp*t�y0��g\g
t�w;a}t~xzy{c�a{ik�*ühý³ÖU_kt�ê × ëØ � � � ��� � � n
S � N � ük�Þ�.� äå £ � ük� �

Àky;n\xzy�cQg�_JaoehbJrsg{nC,.y{i}ì©g�� tdjJc�g ¨�ª T ^¬�¤g�Â�jq^f½}aorsg\iBt¤tdy~t�wJg6�Þtdaot�gCe
gCiBtQt�wqaotQg\½�g\cd��bFy���^`td^f½�g�Úp�^sehg\iq��^fy�iqaor¤gCrfgCehg\iBt�^fi�t�wqg�^fe0ao��g»yox S ^s�~iq^frsb;y{t�gCi�t ª� iJg��\a{i
a{rs��y»c�g\xzy{cde2jJr¬a}tdg�tdwJgC��g�ÂBjJgC�Þt�^sy{i;�\n{�\y{i}ì©g�� tdjJc�g��\n�aoiqp
cdgC��jJr`t��Ua{��xzy�rfrsy}|�� ª®Qg\tVUu¼l;ghtdwJg+Ä}ÅqÆoÇ.Ñ�Í}Ó��FÇfÊ\É�Ê�ÈFÉ�Ê�Ê\ËqÌ�Í�ÄXÆoÇ Î�Ê�Ï\Ì�ÆJ��Uu¼^s��t�wJg���y{b�x~aors�{gClJcda�y{lJtdao^siJg�pxzcdy{e%u lk�*a�p²ì©y{^siJ^siJ�0aorsrJm'WCtdw�cdykyot��±yox(g�a{��w�^fi;p�g�tdg\cde
^siqaot�g��\�M�
Uuã� �B�q� � �YX� ���[Z ¨ �]\*ý_^-���

|~^ft�w�t�wJg�a{bJbqa{c�gCi�t±cdg\r¬a}t�^sy{i;� ªU« wJg��\y{bJcdy�p�jq� t~y�i�u ^siqp�jq�\gC�±y�iJg�y{i`Uu��
��� � � X� �.� �  ¡

¢¤£
� � ¥7a X�k¦ ¡ § � �YX¡ �

xzy{c�a{rfrb�cZ ¨ a{iqp´aorsr	\&ý�^�n(|~wJgCc�gh� £ � ¨ a{�»jq��jqa{r ª*« wqg�aoiBt�^sb;y�p�ghxzy�c2u aor¬��y^siqp�jq�\gC�»y{iqg2xzy�cdUu�nQ|~wJ^¬��w´|.gh|~^srfrUiJy{t�iJg\g�p ª
« wqghpJjqaoreUu»Ð
yoxfUu ^¬�
t�wqg³Ñ�ÍoÓ/�MÇfÊ�É�ÊÈ;É�Ê�Ê�Ë;Ì�Í�Ä�ÆoÇ Î�Ê�Ï\Ì�Æ}n¤|~wJ^¬��w³|±a{��^siBt�cdy�p�jq��g�p#lk� 1 c�iqy{i&� 1 cdiqî T n 1 cdi+>g>²�-a{iqp#wqa���aor¬��ylFg\g\i³�Þt�jqpJ^fg�p�lk�*®/rfgCc�gCiqahaoiqp���jh� iJ�X� ®/��î ° � ªÛ iXyotdwJg\c
|Zy{c�pJ�\n;y{iJg�y{l�t�ao^siq�LUu xzcdy{e uÃlk�#^fik½�g\c�t�^siJ�0t�wqg�]Jcdy{lFg\iq^fjq��e0aob ªi1 �a´c�g��Þjqr`t�nZy�iJgX�\a{i·��wJy}|�­,�ÞgCgXè6cdy{bFy���^`td^fy�i·é ª ¯+­&t�wqaot0t�wJg7��y{wqy{ehy{rsy{���¹yox Uu ^s�^¬�Þy�e
y�c�bqwJ^s��t�yhtdwJg���y�wJy{ehy�rfy��{�hyox-u |~^`tdw#t�wJg�y�b;gCcdaot�^sy{i äå £ ^fik½{gCcÞtdgCp ª« wkjq� « wJgCy{cdg\e ¨�ª µZ�da²���Ft�wqaot/g\½�g\cd��b;yB�Þ^ft�^s½{g6pJ^fehg\i;�Þ^sy{iqa{rog\rsg\ehgCi�tQ^si�ÖU_kt Ð jØ � � � ��� � �^¬��iJ^srfbFyotdg\iBtCn6a{iqpdk�jJg��©td^fy�i ¨{ª ¯ � aB��a{��º���|~wJg\t�wJgCc�t�wq^s��^s��t�cdjJg�aot2y�pJp¹bJcd^se
g�� ª Uu��g\g\e0��a{�±tdwJy{jJ��w³^`t»�Þwqy{jJr¬p#l;g�gCa��Þ^sg\c~tdy�jJiqpJg\c��©t�aoiqp�tdwqaoiXu ª ��g\i;��g2|Zg�wqa²½�g»t�wJgxzy{rsrsy}|~^fiJ�
iqaot�jJc�aorQÂBjJg��©td^fy�i ª
��� ñ! #"%$�ò'&�õF÷�lQ÷ ¾�w;a}t�^¬�±t�wJg��\y{wJy�ehy{rsy{�{�hy{xmUu�*

Û i¹y{c�p�g\c»tdyXaobJbqc�yBa{��wLaorsr6yoxZt�wJg��Þg�Â�jqgC�Þt�^sy{iq�Cn/|Zght�cd�7��y{ehg�tdwJ^siJ�X�Þ^sehbJrsg\c���|.g��y�iq�Þt�cdjq� tdgCpnUu lk�*xzy�c�e0aorsrs��^fik½�g\c�t�^siJ�
t�wJg2]qc�y�l;gCiJ^sjq��aoi;p äå £ n�tdwkjq��e0aoºk^siJ�ht�wqg\e^¬�Þy�e
y�c�bqwJ^s��e0�/|~^ft�wh^si�ÕqiJ^ft�g±y�cdp�gCc ª ¾7g±|~^srfrJ�\y{iq�Þt�cdjq��tU��y{b�xMaors�{gClJcda��/^si
|~wJ^s��w�t�wqg\�aocdg
^fik½{gCcÞtd^flqrfg»|~^ft�w�ÕqiJ^ft�g�y�cdpJg\c ª« wkjq�
|.g��©tdjqp��Lt�wqg*xzy�rfrsy}|~^fiq�7ÂBjJyotd^fgCiBt
��y�b�x
a{rf��g\lJc�a{��yox�u2�0ÕJ_J�`Z ¨ aoi;pp�g\ÕqiJgOo � lB� o � ��uiA � � �#p¡ ¶ � ¡ �rqsZ ¨ ���
« wJ^¬��^¬��a#½{gCcd��^fy�i7y{x±u�^fiL|~wJ^¬��wLt�wJg�]qc�y�l;gCiJ^sjq��wqa���y{c�p�g\c9� ª�Û i´t�wJ^¬��bqa{b;gCcCn(|.g��wJy}|�tdwqa}t�t�wJg�tdy{bFy{rsy{��^s�CaorQrs^fiqgCaoc�p�jqaor/yoxso � ^s��ah�{cdy{jJb³a{rf��g\lJc�ahaoiqp#|Zg�^¬p�g\iBt�^fxz�

¯



t�wqg���c�y�jJb ª ¾7g³j;�Þg�t�wq^s�0y�lq��g\cd½²aot�^sy{i¹tdy&�Þwqy}| t�wqaot�ÖU_kt Ð�× Ðt p � �k���d�B�{�h��y{i;�Þ^¬�©t��
g\i�Út�^scdg\rs��yox-iJ^srfbFyotdg\iBt�g\rsg\ehg\iBt�� ª ¾´g�aor¬��y�tdc���t�y0cdg\r¬a}t�g
tdwJgC��g�ÖU_kt��\a{rs�\jJrsaot�^sy{iq�Ztdyht�wJg��y�wJy{ehy�rfy��{�hyox�t�wJg��\y{ehbJrsg�tdg�Àkt�g\gCiJcdykp#a{rf��g\lJc�a ª1 xzgC|v|.y�cdpJ��yoxU|Za{c�iq^fiJ�0e0a²��l;g�|Za{c�c�aoiBt�g�p�xzy{c�a{iB��t�y�b;y�rfy��{^¬�©t��~|~wJy�e0a²��l;gcdgCa{pJ^fiJ��t�wJ^¬� ª ]�^fc��ÞtCnCo � p�ykgC�(iJy{t�^siJwJgCc�^ft/tdwJg.��cda�p�^siJ�±xzc�y�evu�no��^fiq�\g6tdwJg.^¬p�g�aorB^s�(iJyotwJy�e
y��{gCiJg\y�jq� ªvu aoik�2t�y{bFy{rsy{��^s�Þtd��aocdg~jq�Þg�p
t�y2pJjqaors^7wC^fiq�2ÂBjJyotd^fgCi�tZ��y{bJx¤a{rf��g\lJc�a{�-y{xu tdy��{g\t.�Þjql�Ú���y{b�xQa{rf��g\lJc�a{�-y{x¤t�wJg�Àkt�g\gCiJcdykp0a{rf��g\lJc�aJn{lJj�tZ��^siq��g�o � ^¬�6iqyot���cda�p�gCp¤n^ftd��pJjqaorF�Þ^ftd��^fiq��^¬p�g�tdwJg�jJiJ��cda�p�gCphp�j;aorqy{xQu�nk|~wJ^¬��w0^s�.p�^s�Þt�^siq��t�rs�hpJ^`ÜMg\cdg\iBt6xzcdy{e t�wJgjq��jqaorQÀBtdg\gCiJc�y�p�aors�{gClJcda ªv1 x t�gCc�aorsr nJ��^siq��g�u�^s�ZÕ;iJ^`tdg�Ú�p�^se
gCiq��^fy�iqaor¤^si�g�a{��w��{c�a{p�^siJ�;n^ft»^¬�»^¬�Þy�e
y�c�bqwJ^s�2t�y#^ftd��p�y�jJlJrsgh�{c�a{p�g�p+p�jqa{r Á-��^fiq�\gh^`t�^¬�»^fi�Õ;iJ^`tdg�Ú�p�^se
gCiq��^fy�iqaor6a��
a|~wJy�rfg�n�^`t�^¬�~iJy{t±^¬��y{ehy{cdbJwJ^¬��t�yh^`t���p�y�jJlJrsg
jqiJ�{c�a{p�g�p�pJjqaor ª]Jy�c*g�_Ja{e
bqrfg�nZrsg�t�mÃ� µLaoiqp?� � ¨�ªãÛ x�y�iJgXp�jqa{rf^)w\g���|~^ft�w�cdgC��b;g�� t�tdy¹t�wJgehy{iJy�eh^sa{rFl;a{��^s�Zyox�u�n�tdwJg\i��
¡
� ^s�~pJjqaorFt�y0a{i*g\rsg\ehgCi�t��Caorsrfg�p�À�Â

¡
ª ��g\i;��g»|~wJg\i�y{iJgp�jqa{rf^)w\g��;o � n6�Þ^siq�\g�����^s�2^sp�gCiBt�^fÕqgCp¹|~^ft�w,�

¡
� xzy�c�a{rfrxq�n(tdwJg*gCrfgCehg\iBt
p�j;aor.t�yX����^si� o � ��Ð�p�g��ÞgCc�½�gC�-tdy2lFg��\a{rfrsgCpey�z�{ � À�Â z ªU« wJ^s�.g\rsg\ehgCi�tZ^s��iJy{iJÚ=iJ^srsb;y{t�g\iBt�­
��y�e
b;aocdgt�wq^s�
tdy*tdwJgh�{c�a{p�g�pXp�jqa{rUyox.u2nQ^fi´|~wJ^¬��w´��jq��w7^fi�Õ;iJ^`tdg0�ÞjJe0��p�y�iJy{t»y��C��jJc»aoiqp7^si|~wJ^¬��whg\½{gCc���g\rsg\ehg\iBt�^siht�wqg�aojJ��ehg\iBtdaot�^sy{ih^spJgCaor;^s�6iJ^frsbFyot�gCiBt ªU« wJg�iJy�i�Ú�iJ^frsbFyot�gCiq��gyox]K·�|y�z�{ � À�Â z ^¬��cdg�}qg�� t�g�p´lB�7t�wqg*��y�bJc�y�p�j;� t2^siJo � � ��� � � ���\y{iBtda{^fiq�2a�t�g\cde� �� § ���
� ��� § ���²n(aoiqp7wJg\i;��g~K �_���>0­X^ft�^s��p�g\t�g�� t�g�p+lk�X�C� ª0��� � B ��w;a{��a*t�g\cde�\� § �\��nJ�Þy
t�wqg�^`tdg\c�a}t�g�p��\y{bJcdy�p�jq��t±y{x(� B w;a{�~a�t�gCc�e¸��� § �²� § ��� § ���}nqaoi;p*wJgCiq��gK+B ���> ª ]Jy�c2gCa���wL�Un ��� �\� p �»wqa{��a#t�gCc�e�� � pC��� § � � p���� nUaoi;pLwJg\iq�\g�^siqp�jq��t�^s½{g\rs�K � p ���>�xzy{c�a{rfr�� ªÛ i,y{t�wJgCch|.y�cdpJ�Cn-t�wqg#��y{b�x»aors�{gClJcda���o � aoiqp?t�wqg\^schpJjqaor¬�
eha²�&��w;aorsrfgCiJ�{g�t�wJg^si�tdjJ^ft�^sy{i0yox¤aoik��c�g�a{p�gCcd� � y{c�a{j�t�wJy�cd����|~wJy�a{c�g~jq��gCp
tdy�|.y�c�ºk^siJ�»|~^`tdwht�wJg
ÀBt�gCg\iJcdy�paors�{gClJc�a ª��gCc�g0^¬��aoi´y{j�tdrf^siJg0y{x.tdwJg0bqaobFg\c��»^fi&Àkg�� td^fy�i¹µJnQ|Zg��ÞwJy}| t�wqaotOo � ^¬��p�j;aor-t�yaL�{cdy{jqb·a{rf��g\lJc�aJn±aoiqp·|Zg³^spJg\iBt�^fxz�?tdwJgX��c�y�jJb&­?^ft*^¬�0tdwJgX�{cdy{jqb,y{x��Þt�cd^¬� t*aojJt�yoÚehy{cdbJwJ^¬�Þe0�
yox.t�wJg0a�pJp�^ft�^s½{g
xzy{cde0aor-�{cdy{jJb7rsa²| y}½{g\c»�B� p ª ¾7g0a��\��y�ehbJrf^¬��wXt�wq^s�»lk�^se
^ftdaot�^siJ�h|.y�c�ºhy{x í a²½{gCiJg\r¤a{iqp�y{t�wJgCcd�Zy{i*t�wJg u y�cda²½}a��©t�aolJ^srf^)w\gCc±�{cdy{jJbq� ª ¾7g�aor¬��yiJy{t�g�tdwqa}t�tdwJ^¬��aojJt�y{ehy�c�bJwq^s��e%��c�y�jJb#^s��a
t�y{c���^fy�i�Ú xzcdg\g�bqc�y{Úsm#�{cdy{jqb ª.Û i+À�gC� td^fy�iX¯Jn|ZgZ�\y{rsrfg�� t���y{ehgZy{lq��g\cd½}a}td^fy�iq�/a{l;y�j�t�o � aoi;p�t�wqgZa�����y���^¬a}t�g�p�aojJt�y{ehy�c�bJwq^s��e �{cdy{jJbQÁxzy{cUg\_JaoehbJrsg{n{|Zg~bFy{^si�t6y�j�t6tdwqa}tUtdwJg��{cdy{jqb�^¬�UiJy{tQmJÚ�a{p�^¬�±aoiqa{rf�Bt�^¬� ª�Û i*Àkg�� t�^sy{i T no|.gjq��g
t�wJg»x�a�� t~t�w;a}t~t�wqg��{cdy{jJb�^s�±tdy{c��Þ^sy{iJÚ xzcdg\g�t�y0��wJy}| tdwqa}t�^ftd���\y{wJy�ehy{rsy{�{�0�\y{iq��^s�Þtd�g\iBtd^fcdg\rs�Lyox�iq^frsb;y{t�gCi�t0gCrfgCe
gCiBtd� ª¹Û i Àkg�� td^fy�i·é�n�|.g�Õqrsr~^fi·�Þy�e
g�yox�t�wJg³p�g\tdao^sr¬��y{xt�wqg�^¬p�gCa��6^si0t�wJ^¬�.^fiBt�cdy�p�jq��t�^sy{iQ�(t�wJg�c�gCrsaot�^sy{iq��wJ^sb0l;g\t©|.gCg\ihtdwJg�]qc�y�l;gCiJ^fj;��y�i�u�aoi;pt�wqg�ÀBt�gCg\iJcdy�p´y{bFg\c�a}t�^sy{i äå £ n�a{iqp¹aor¬�Þy�tdwJg*��y�ehbJrfg\t�g�p&ÀBt�gCg\iJcdy�p´a{rf��g\lJc�a#aoiqp´^ftd���y�wJy{ehy�rfy��{� ªQ« wqg\cdg�^¬��a{rs��y�a{i�aobqb;gCiqp�^f_�|~wJ^s��w���y{iBt�ao^siq�QtdwJgZbJc�yky{xJyox « wJgCy{cdg\e ¨{ª µ ª

3 ò�&��Fñ!&�"Y$�ò'&.÷ « wqc�y�jJ�{wJy�j�tCn�aoi
jJiqa{pJy{cdiJgCp2t�gCiq�Þy�cUbJcdykpJjq� t § e
g�aoiq�Ut�g\i;�Þy�cUbJc�y�pkÚjq��t�y}½{g\c~� � ª
�;�'�v�h�'�m�g�+�������������g�su j;��w�yoxMt�wqg�|Zy{cdº2y�i0t�wJg
��y�b�x/aors�{gClJcda��so � |±a{�U^siq��bJ^sc�g�plk��a»lJcd^sg�xQ��y�iB½�g\c���aot�^sy{i�|~^`tdw u ^fº�g���y�bJºk^fi;� ª�Û wqa²½{g±wqa�pheha{ik�2wJgCrfb�xzjqr;p�^¬���\jq�d�Þ^sy{iq�|~^ft�w³ÖUtdwqaoi���gC½k^fiqaot�w�a{iqp���aor(ÀJa{p�y{x��Þºk� ª

T



� � � [#�¸VXW� O¡¹R�T¢ ¤£2SUT�Wf¥¦ O¡#£;§�¨#S< 
®Qg\t;o � l;g�a���aolFy}½{g ª ®Qg�t;© �z lFg0tdwJg��Þjql�Ú���y{b�x~aors�{gClJc�a*y{x2o � �{gCiJg\c�a}tdgCp7lk�+� ¡|~^ft�w ¨~ª q ªV«;ª ®Qg�t9o �z lFg2tdwJghÂ�jqyot�^sg\iBt
yoxbo � lk�Q© �z ª ®Qg\t
�v�v�B� p ª»« wqaot�^¬�\nxzy{c±Õq_kg�pI�[Z ¨ a{iqp « ZV>Jn

o � ���B�J� �²�}���\�o�C�\�\�Þ�.A � � � p¡ ¶ � ¡ �rqsZ ¨ ���o �z ���B��� � z �(�{��� z �Q���\�\�C����A � � � p¡ ¶ � ¡ ��q	Z «i¬�¨ � �© �z ��� � � � � �Þ� � �\�\�C�\��� z �.A � � �#p¡ ¶ � ¡ � « Z�qbZ ¨ ���
����� � p �

Ý y{t�g
t�w;a}t�o �£ ��o � ªÛ i·t�wJ^¬�*��gC��t�^sy{iQnZ|.gX��wJy}|%t�wqaot*a}x t�gCc0t�gCiq��y{cd^fiJ�´|~^ft�w �»n±gCa���w,y{x�tdwJgC��gX��y�b�xaors�{gClJc�a{�U^¬��p�j;aor;t�y�a��{cdy{jJb�a{rf��g\lJc�aJno|Zg�^¬p�gCi�td^`xz�
tdwJg���c�y�jJbq�CnBa{iqph|.g�y{lq��g\cd½{g±tdwqa}tt�wqg��{cdy{jJb�a{�d�Þy���^¬a}tdgCp�t�ymo �z ^s�Ztdy{c��Þ^sy{iJÚ xzcdg\g�xzy{c~g�a{��we�7aoi;p «;ª]�^fc��©t�|Zg0�ÞwJy�jJr¬p+½�g\cd^`xz�³tdwqa}tOo �z ^¬��a�ÂBjJy{t�^sg\iBt���y�b�x±a{rf��g\lJc�a�y{xZu¿xzy�c�gCa{��wF�aoi;p «;ª]­ ^f½�g\i#tdwJ^s�Cnq^ft�^¬���\rfg�aoc~xzcdy{e%t�wJg�xzy�c�e�jJr¬a
xzy{c~tdwJg2��y�bJcdykpJjq� t �Þ¨{ªs¨ �Ztdwqa}t®© �z^¬�~a
��jJl�Ú���y�b�xUaors�{g\lqcda�yox�o �z ª
¯ ñkô&ôd°+ø¤÷ õ;÷98 �`û��[Z ¨ Æ}ËFÄ « Z?>;þ~@MÒJÊ\Ë

± �z � � � � �\�C�\�\��� z Á�� � p¡ ¶ � ¡ �rqsZ «®¬ ¨ �
���2Æ;²�Í��
�O��Ä{Ê�Æ}Ç-Í³��u
þ´@MÒkÅ!�/o �z ���2Æ�µ�ÅqÍoÉ¶��Ê\ËqÉ<²2Í0�
��Æ}Ç Î�Ê�Ï�ÌdÆ�Í·�~u�þ
¸ZÌ�Í�Í³��þ�¾´g�wqa²½�g�p�g�Õ;iJgCpm±
�¹± �z a{��a{i�^¬p�gCa{rq^si0t�wJg
aors�{gClJcda�u2n��Þy�|Zg�iqg\gCp
tdy���wJy}|t�w;a}t�^`t�^siBt�g\c�a{��td��|.gCrfrU|~^ft�w7t�wqgh�\y{bJcdy�p�jq��t ª2« wqaot
^¬�Cn¤xzy{c»gCa���w_K,ýJ±qn¤|ZghiJg\g�p³t�y��wJy}|�tdwqa}t ��� KF��ýQ± § u ¬ u § ± ªZÛ t
�Þj»º��\gC�±tdy*��wJgC��º*t�wJ^¬�~xzy�c~t�wqg��{gCiJg\c�a}tdy{c��.y{xt�wqg�^spJgCaor=Á{^ft�^¬���\rfg�aocU|~wJgCi�K����#¼�|~^`tdw�½ ª¾« nB�Þy�rsg�t	K���� � p¼ ¶ �#¼�n{|~wqg\cdg]½¿= «;ª¾´g���y{ehbJjJt�g{�

��� � � p¼ ¶ �#¼»��� ¼  ¡
¢Q£
À � � p a{¥¼�¦ ¡�§ � � p¡ ¶ � ��¥¼�¦ ¡;§ � ¡�Á

� � � � p¼ ¶ �#¼�� § ¨	¬�¨ § � � � p¼ ¶ �#¼��
¬ ¼�¦¤�  ¡

¢ � À � � � p a�¥¼�¦ ¡ ¶ � �\¥¼�¦ ¡ � § � ¡ ¬ � � p a�¥¼�¦ ¡ § � � � p¡ ¶ � ¡ � Á �
« wkjq� ��� � � p¼ ¶ �Y¼»�Z^¬�±^si�± § u ¬ u § ±qn;a{�~p�g��Þ^sc�g�p ª

1 ��^si�� í a²½!Â ° n�À�gC� td^fy�i °Jª µ²��nQ|.g��CaoiLp�^¬���\jq����t�wJg¾EÞt�y{bFy{rsy{��^s�Caor-rs^fiJg�aoc�p�j;aor�G�y{xt�wqg
��y{b�x±aors�{g\lqcda���o �z �
�Þ^siq��g~o � nMxzy�c
^siq�Þtda{iq��g�n¤^s��t�wqg
p�^scdgC� t»rs^feh^ft»y{x6t�wqg�Õ;iJ^`tdg�Úp�^sehg\iq��^fy�iqaor±��jJl�Ú���y{bJx
aors�{gClJc�a{�;© �z n6tdwJg\i?t�wJg�t�y�b;y�rfy��{^¬�\a{r.rs^fiqgCaochp�jqa{r � o � �dÐ�^s�p�g\ÕqiJgCp?t�yLlFg � o � �dÐ+��rf^seÃ ¶ z � © �z ��Ðon.|~^ft�w,t�wJg�tdy{bFy{rsy{�{�¹^siqp�j;��gCp,lk�Lt�wJg³^sik½{gCcd��grs^feh^ft ª« wJg�Õ;cd�Þt�bqa{cÞt�yoxUt�wqg2bJcdykyoxUyox�� í a²½»Â ° n « wJg\y�c�gCe °qª µ ª ¯o��a{bJbJrs^fg���^siXy{jJc
�Þg\tÞtd^fiJ�t�yh��^f½�g�tdwJg»xzy{rsrsy}|~^fiJ� ª
é



Ä ó}ò+Å.ò� %$."%$�ò'& øQ÷¬øQ÷;8 �`ûI�¹Z ¨ � « ZÆ>»��ÆoËFÄ´Ç�ý?È ¨ ��µ��\�C�\�0É/ÊLÈ�Ë?Ég��ÆoËFÄ#ÇsÊ�Ébo Ï�ÊÉzÒJÊ	��Í}Ç ÇfÍ�:<� ËBÎ�� ÅqÏ�Ì�²�Í��C��Æ}Ç ÎBÊCÏ\Ì�Æ�Í³�/o �z § �OÍ
o�� ��� � z �(�o�\�C�\�Þ� z ��Î���A � � �#p¡ ¶ � ¡ � «�¬ Ç®ZVqbZ «�¬ ¨ � �

@MÒJÊ\Ë+ÉzÒJÊ2É�Í0�JÍoÇfÍdÎ���Ñ�Æ}Ç�ÇÏ� ËMÊdÆoÌ2Ä}ÅqÆoÇ�o7Ð*Í³�/o¤���2Æ�ÎoÌ�ÍoÅ%�¹ÆoÇ Î�Ê�Ï\Ì�Æ{þ
]Jy�c
g\_JaoehbJrsg{nUtdwJ^s�0a{bJbJrs^fg��
|~wJg\iVoö�¿© �z § � y�c~oö�Ðo �z § � ª�Ñ �ÆEÞt�wJgt�y�b;y�rfy��{^¬�\a{rQrf^siJg�aoc�pJjqaor�G�y{x�a0ÕqiJ^ft�g\Ú�pJ^fehg\i;�Þ^sy{iqa{r(��y{b�x.a{rf��g\lJc�ahrs^fº�g�© �z nM|Zg�ehgCa{i^ftd�~y�cdp�^siqa{c��h½{g�� tdy{c���bqa{�\g»pJjqaor¤|~^ft�w�t�wqg�p�^s�d��cdg�tdg
t�y{bFy{rsy{��� ª¾7g�|.y�jJr¬p#rf^sº{g�tdy*^¬p�g\iBtd^`xz��t�wqg2�{cdy{jqbq�~^siB½�y{rs½{g�p ª ®Qg�t�Ò � n'Ò �z nFa{iqpfÓ �z l;g2t�wJg�{cdy{jqbq�±�Þy
t�w;a}t

��� Ò � ��Ô� � o � § ��� Ð ���� Ò �z � Ô� � o �z § ��� Ð �
��� Ó �z � Ô� � © �z § ��� Ð �

� x(�\y{jJc��Þg�ngÒ �£ �cÒ � �Þ^siq�\gio �£ �¹o � ª�1 rs��yqnkiJy{t�g�t�wqaot2Ó �z ^s�Za�Õ;iJ^`tdg.mqÚ=��c�y�jJb�aoi;pÒ �z ^¬�»a�bJcdyoÚ¬m+��c�y�jJbQ�/o �z ^¬��t�wJghp�^sc�g�� t»rf^seh^`t�yoxUtdwJg
ÕqiJ^ft�g\Ú�p�^sehg\iq��^sy{iqa{r���jJl�Ú���y�b�xaors�{gClJc�a{� �B�J� � z �(�{�\�\�C���Þ� z ��Î���A � � � p¡ ¶ � ¡ � �
aoi;p
t�wJ^¬��p�^scdgC� t±�Þ���Þt�gCe lFgC�\y{ehgC�.aoih^fik½�g\c��Þg������©tdg\e¿yoxQ�{cdy{jqbha{rf��g\lJc�a{�Cno^siqp�jq�\gCphlk�aoi�^siB½�g\c��Þg»���k�Þt�gCe%y{x(�{cdy{jqbq�\n�aox t�g\c�t�g\i;�Þy�c�^siJ�
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y{x æ � ^¬�~aors|Za²���.ÕqiJ^ft�gCrf���{g\iqg\c�a}t�g�p¤n�aoiqp�g\^ft�wqg\c��da}td^s�ÞÕqgC�±è-y�^fiq�Caocutgp�jqa{rf^ft©��y�c~^s�±bFg\cd^fy�p�^¬� ª
��� ñ! #"%$�ò'& 6/÷)6/÷ ¾�wJgCi¾�·� ¨ n¤t�wqg*��y�c�cdgC��b;y�iqp�^siJ���{cdy{jJb7^s��a�xzcdg\g�a{l;gCrf^¬aoi´bJcdyoÚ¬m�{cdy{jqbQnBa{iqp���y2gC½{g\cd�
g\rsg\ehg\iBt.^si*^ftd�±�\y{wJy�e
y�rfy��{��wqa{�.iJ^srfbFyotdg\iq�\g�wJgC^f��wBt(m ª-Û ��t�wJgCc�ga
jJiJ^fxzy{cde�iJ^srfbFyotdg\iq�\g�wJg\^s�{wBt~xzy�c±t�wJg��\y{wJy�e
y�rfy��{�hyox<o � |~wJg\i��[Z µg*
v w P R e § Y~T e Tf� T�¡�T�£�g Tfi·R e §âY~Tf�¢¥f¡�§±R�§yx0Rv§/§�P#SUT�V O¡#£;§�¨#S< 
1 �
|Zg0p�^s�d��j;����gCp+^fi7t�wJgh^siBt�cdykpJjq� td^fy�iQnMt�wJghcdgC��jJrftd�
^fi7t�wq^s�»bqa{b;gCc�aocdy���g2^si7bqa{cÞt�a{�aoi#a}t�t�gCe
bJt�t�y��Þt�jqpJ��t�wqg���y{wqy{ehy{rsy{���0yox�t�wJg2�\y{ehbJrsg�tdg�Àkt�g\gCiJcdykp#a{rf��g\lJc�a ªUÛ i�t�wq^s���gC� td^fy�iQn�|Zg
g\_�bJrfy�c�g
tdwJ^s��aors�{g\lqcdaqn�^ftd���\y{wJy�ehy{rsy{�{��n�aoiqp*t�wJg�cdg\r¬a}td^fy�iq��wJ^fb�t�y�o � ª¾7gh�Þtdaoc�t�lk�#c�g��\a{rfrs^fiq�hxzc�y�eâ� u a²�+ÙC>���t�wqg�cdg\r¬a}td^fy�iq�Þwq^fb³lFg�t©|Zg\gCi³t�wJg
]Jcdy{lFg\iJ^sjq�e0aob´y{iLa��\y{ehe2jJtda}td^f½�g0��y{bJxZaors�{gClJc�a�a{iqpXtdwJg�ÀBt�gCg\iJcdy�p+y�b;gCcdaot�^sy{i äå £ y{iLÖU_kt ª1 �±j;�Þjqa{r n;ÖU_kt~^s�~�\y{ehbJj�tdgCp�^fi�tdwJg��\aot�g\��y{cd�0yox-��y{ehy�p�jJrsgC� ª®Qg\t�© l;gLa&��cda�p�gCp��\y{ehe2jJtda}td^f½�g7��y{b�x�a{rf��g\lJc�a¹y}½�g\c*�B� ª Ñ � u a²��� �*|.y�c�º� u a²�+ÙC>���n�y�iJg�wqa��.ÀBtdg\gCiJc�y�phy�b;gCcdaot�^sy{iq�.a{� td^fiq��y{i�Ö6_Bt Ðo � �B�J���B�{� ªUÛ i0tdwJ^¬��bqa{b;gCcCn�|.g
aocdg0y{iqrf�7^fiBt�gCc�g��©tdgCpL^siLt�wJg�y{bFg\c�a}td^fy�iL�Caorsrfg�p äå £ � aor¬�ÞyX�Caorsrfg�p äæUç £ |~wJgCi³m·�%µ�� n|~wJ^¬��w�^¬��a{i�y�b;gCcdaot�^sy{i

äå £ �{ÖU_ktdê × ëo � �B�����B���6áâÖ6_Bt ê × � ëo � �B�����k�{���
Ä ó}ò+Å.ò� %$."%$�ò'&[lQ÷�õz� Ä ó}ò+Å.ò� %$."%$�ò'&?õFõ´$¶&{H|Jn°~}�þMFMN � ÷~ù Ê\É'© ÏdÊ
Æ
ÎoÌ�Æ�Ä{Ê�Ä
ÑdÍoËqËMÊdÑ\É�ÊdÄÑ�Í}Ó
Ó�Å�É�Æ}É���
}ÊO²2Í0�
��Æ}Ç Î�Ê�Ï�ÌdÆ+ÍC
}Ê\Ì
ÉzÒJÊ�ú.Ê\ÇfÄh�B�;þJ@MÒJÊ 8 Ì�Í�Ï�Ê�Ë�� Å!�
Ó0Æ��LN,� � àá � � ���Æ~²2Í0�
��ÆoÇ ÎBÊCÏ\Ì�Æ�Ó0Æ�����ÆoËFÄ�É ÒqÊ´� ËFÄoÅqÑdÊ�Ä�Ó0Æ��FN Ð Í}Ë³ÖU_kt~���2É ÒqÊ�È;É�Ê�Ê�Ë;Ì�ÍCÄ�Í��qÊ\Ì�Æ}É���Í}Ëäå £ þ

¾7g�pJg�ÕqiJg�p�t�wJg�p�j;aor/�\y{ehbJrsg�t�g�ÀBtdg\gCiJc�y�p#aors�{gClJc�a?Uu�^si�tdwJg�^si�tdc�y�p�j;� t�^sy{i/�
Uuã� �B�q� � � X� ���[Z ¨ �]\*ý_^-���

|~^ft�wXtdwJgh��y{bqc�y�p�jq��t�^siJwJgCc�^ft�g�p³xzcdy{e�u ªO1 c�iqy{i?� 1 cdiqî T n 1 c�i�>r>²�6p�g\ÕqiJgCpXt�wJg³Ñ�Í}Ó´Ì�FÇsÊ�É�Ê.È;É�Ê�Ê�Ë;Ì�ÍCÄ»ÆoÇ Î�Ê�Ï\Ì�Æ}noa{iqp»|.g�iJyotdgUt�wqaot/^ft(^¬�/p�jqa{rotdy Uu ª±��« wJ^¬�Q^¬�/a{rs��y±t�wqg.a{�d��g\c�t�^sy{i^siL� ®/��î ° n���g\ÕqiJ^ft�^sy{i³¯ ª ° � ª �
Ä ó}ò+Å.ò� %$."%$�ò'&?lQ÷¬øQ÷ @MÒJÊhÄoÅqÆ}Ç�Uu»Ð*Í·�FUu�����ÉzÒJÊ
ÑdÍoÓ/�MÇfÊ\É�Ê�È;É�Ê�Ê�Ë;Ì�ÍCÄ*Æ}Ç ÎBÊCÏ\Ì�Æ�þ
¸ZÌ�Í�Í³��þ « wJg2pJjqaor/�\y{ehbJrsg�tdg�ÀBt�gCg\iJcdy�p#aors�{g\lqcdacUuve0a²�*lFg2p�g\ÕqiJg�p³a{��a0pJ^fcdgC��t�rf^seh^`t­��ÞgCg�tdwJg»bJc�yky{xQyox�è�c�y�b;yB�Þ^ft�^sy{i�é ª ¯JnBxzy{cZ^fi;�©t�aoiq�\g ª6« wJg»��y�e
bqrfg\t�g�ÀBt�gCg\iJcdy�p*a{rf��g\lJc�aUu
Ð»^s�~p�g\ÕqiJg�p�^si¹� 1 c�i�>r>�nJb ªQ¨ ÂBé²�Qa{�~a{i�^sik½{g\c���g�rs^feh^ft�|~wJ^¬��w�^¬��p�j;aorMt�yhtdwJ^¬� ª

¨ µ



Uu�^siJwJgCc�^ftd��a#�{c�a{p�^siJ�#xzcdy{e u2��� � X� ^¬��^si?p�gC�{cdg\g*µ m�W � m �*¶ ¨ �»|~wJgCi³m&^¬��y�pJp¤nµrW � µ �
¶ ¨ �Z|~wJgCi0m���µ ªZ« wBj;�[Uuv^¬��aI^�� �� �sÚ=��cda�p�gCp���y�b�x6aors�{g\lqcda ªUÛ t�^s��iJyot�Õ;iJ^`tdg�Úp�^sehg\iq��^fy�iqaor¤^si�gCa{��w��{c�a{pJ^fiJ�;nBt�wJy�jJ�{wQnJ��y
|~wJ^frsg»t�wqg�e
y�iJy{eh^¬aorMlqa��Þ^¬�±^s�~a
bJrsgCa���a{iBty{iqg.xzy�c Uu�notdwJg\cdg±^s�-iqy
iq^s�\gZl;a{��^s�(xzy{cU^ftd�UpJjqaor ª ]qjJc�t�wJgCc�ehy{cdg{not�wJg~p�jqa{r�^s�-iqyotU�{c�a{p�g�paoik�kehy{cdg{nQ�Þt�cd^s��t�rs�+��b;g�aoºk^fiq� ª2Û i´tdwJg0rsa{iJ�{j;ao�{g�yox»� ®(��î ° n���g�ÕqiJ^ft�^sy{i ¨�ªf¨ �=n Uu»Ð�^s��aEÞr¬aocd�{g%G´^�� �� �sÚ=��cda�p�gCp�aors�{gClJcda�­*a{pJp�^ft�^s½{gCrf��n�^`t�^¬�±iJy{t±^¬��y{ehy{cdbJwJ^¬��tdy
t�wJg�p�^scdgC� t���jJeyoxU^ftd��wJy{ehy{��g\iJgCy{jq��bJ^fg���g��\n;lJj�t�c�a}tdwJg\c�^s��a � bJcdy{bFg\c �~��jJlJ��c�y�jJb#yox-t�wJg�bJcdykpJjq� t�y{xt�wqy���g
bq^fg���gC� ª1 �±x�a{c�a{�~|Zg��\a{i*tdg\rsr nqt�wJg��\y{wJy�e
y�rfy��{�hyox�t�wqg���y{ehbJrsg�tdg2ÀBt�gCg\iJcdy�p#aors�{g\lqcda�wqa{�iJy{t±lFg\gCi³�©tdjqp�^sgCp�^fi³a{iB�*bJjJlJrs^s��wJg�p�b;aobFg\c ª
Ä ó}ò+Å.ò� %$."%$�ò'&¹lQ÷)(/÷ @MÒqÊ0ÑdÍ�ÒJÍoÓhÍoÇfÍ�Î{Ô³Í³�[Uu ���9����ÍoÓhÍoÌ��JÒ»��Ñ0É�Í0ÉzÒJÊhÑ�ÍCÒJÍoÓhÍoÇfÍdÎoÔ#Í³��u:<� ÉzÒ#ÉzÒJÊ
Í��qÊ�Ì�ÆoÉ¶��ÍoË äå £ � Ë+
}Ê\Ì É�Ê�ÄrÍ

ÖU_kt Ð jØ � � � ��� � � Ô� � äå £ � ¦¤� ÖU_kt ÐØ � � � �d� � � �
¸ZÌ�Í�Í³��þLUu e0a²��lFg�p�g�ÕqiqgCp#a{�.t�wqg�p�^fcdgC��t�rf^seh^`t�|~^ft�w#cdgC��b;g�� t±t�yhtdwJg�]Jcdy{lFg\iq^fjq�±e0a{bN(� Uu�� rs^fe¶ á � u��¶ áâu��¶ á á#áYá ���,.y�a{rf��g\lJc�a
��y{wqy{ehy{rsy{���2��y�e
e�j�t�g��U|~^ft�w*p�^scdgC� t6rs^se
^ftd�Cnk�Þy�t�aoº�g�ÖU_kt6yoxMt�wq^s�.p�^fcdgC��t�g�p���k�Þt�gCe#�

ÖU_kt Ð jØ � �B�k�d�B���6��rs^se¶ á À Ö6_Bt ÐØ � �B�J���B����� Ù¶ áâÖ6_kt ÐØ � �B�J���k�{��� Ù¶ á á#á#á Á �
è6cdy{bFy���^ft�^sy{i�é ªf¨ �da²�k�Ztdwqa}t®N Ð � äå £ nqaoiqp*t�wq^s�±Õ;iJ^s��wJg��Zt�wJg�bJcdykyox ª

1 ��ehg\iBt�^sy{iJg�p#^fiXt�wJg�^siBt�cdy�p�jq� td^fy�iQnFe2jq��w³y{x�tdwJg2|Zy{cdº*^si³tdwJ^s��bqaobFg\c�|Za���ehyoÚt�^s½}a}tdgCp¤n�pJ^fcdgC��t�rs�·y�c*^siqp�^sc�g�� tdrf��n�lk�¹,.y�i}ì©gC��t�jJcdg ¨�ª T n~|~wJ^s��w�^s�*gCÂBjJ^s½²a{rfgCiBt*t�y?t�wJg�Þtda}tdg\ehg\iBtZt�wqaotZgC½{gCc��
b;yB�Þ^ft�^s½{g»p�gC�{cdg\g�gCrfgCe
gCiBtZ^si�Ö6_Bt Ð jØ � �B�J���k�{��^¬��iJ^srsb;y{t�g\iBt ª6« wJg�Úy{cdg\e ¨{ª µ2�da²����tdwqa}t~tdwJ^¬�~^s�~t�cdjJg»|~wJg\ihm�� µ ª]Jy�c�g�_Ja{e
bqrfg�nqrsg�t�mX� µ ª~« wJgCc�g�^¬��ahx�a{eh^frs��y{x6��y{wqy{ehy{rsy{���*��r¬a{�d�Þg���È
� � × W �!\Xý^]É�^si&t�wqg#�\y{wJy�ehy{rsy{�{�7yox Uu2n6cdg\bJcdgC��g\iBt�g�pL^fi?t�wJg³�\y{lqa{c���y�ehbJrfg\_¹lB� � � � X� � ª¹« wJg��r¬a{�d��gC��|~^ft�w[\QZ >�rs^`x t
t�y���r¬a{�d�Þg���yoxUtdwJg��daoehg�iqaoehg2^si+Ö6_Bt ÐØ � �J�����J��� n¤aoi;p³^fi+t�wJg��y�wJy{ehy�rfy��{�
yoxFu2n�� � × £ ^¬��iJy{i�Ú�iJ^srfbFyotdg\iBt�­�^`t��-b;y}|Zg\c��/bqc�y�p�jq�\gZt�wJg~��bJ^fº�g±^fi�t�wJg2wCg\cdy�Þt�g\e a}t»t�wJg.� � Ú=t�g\cde yox.t�wJg 1 pJaoe0�»��b;g�� t�c�aor6��gCÂBjJgCiq��g2­X|~wJ^srfgm� � × W ^s�»iq^frsb;y{t�gCi�t|~wJgCiF\fZ ¨�ª�Û iXbqa{cÞtd^s�\jJr¬aoc�n'�+B � × W � >hxzy�c�aorsr<\fZ ¨�ª�« wJg��Þg2�\rsa�����gC��aocdg2��y�iJiJgC��t�g�p
lk�2tdwJg»aors�{g\lqcda»e0aob äæUç £ � äæUç £ � �M� × W ���c�F� × W �(�on��Þy2^`x��M� × W ^s�.iJ^srfbFyotdg\iBtCn���y�^s�2�M� × W ��� ª
Û i?Ö6_Bt Ð jØ � � � ��� � � n äæUç £ wqa{�2l;gCg\i&^sik½{g\c�t�g�p¤nU�ÞyXt�wJg�c�gCrsaot�^sy{id�+B � × � �|>X^fehbJrs^fg���tdwqa}t�+B � × W ��>�xzy�c�aorsrh\*ý_^ ª« wJg0e2jqr`td^fbJrs^¬�\a}td^f½�g��©tdc�j;� t�jqc�gh^si7tdwJg���y�wJy{ehy�rfy��{�³yox.t�wJg*ykpqp+bJcd^seha{c��´ÀBt�gCg\i�Úcdykp a{rf��g\lJc�a?^¬�³rsgC�d�³|Zg\rsr`Ú�jJiqp�gCcd�Þt�yky�p ª ]Jy{c³g\_JaoehbJrsg{n»t�wqg\cdg&aocdg&��r¬a{�d�Þg��Q� � × W ýÖU_kt �Ø � � � ��� � � n�xzy{c�\�Zâ>qn�cdg\bJcdgC��g\iBt�g�p·^fi�t�wJg´��y{l;aoc��\y{ehbJrsg�_�lk�v� � � X� � ª « wJg��Þg��r¬a{�d��gC�6a{c�g~y�pJpkÚ�p�^sehg\iq��^fy�iqaor=nk�Þy�lk�
�{c�a{p�g�pkÚ���y{ehe�j�tdaot�^s½B^ft©��y{x/ÖU_ktCn{t�wJgC�h�dÂBjqaocdg±t�yw\gCc�y ª�« wJgCc�g
aocdg2cdg\r¬a}tdgCpX�\rsa�����gC� � � × W ýLÖU_kt � nMt�wJy�jJ�{wQnM|~wJ^¬��w+�CaoiXlFg�y�l�tda{^fiqgCp³lk�
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aobqbJrf�k^siJ�»t�wqg Ñ y���ºk�Þt�gC^fi0y�b;gCcdaot�^sy{i
t�y´�F� × W ÁBgCÂBjJ^s½²a{rfgCiBt�rs�{n � � × W ^¬�6cdg\bqc�g��ÞgCi�tdgCp
^si0t�wJg��y�lqaoc~�\y{ehbJrsg�_*lk� �}¦¤�  ¡
¢ �

¨m�� m q�� � �
¡ � X� æ � + �k¦ ¡ - � X� ���

� iJg0�\a{i´��wJy}| t�wqaot � � × £ ^¬��iJy�i�Ú=iq^frsb;y{t�gCi�t�n/^si¹aoiqa{rfy��{�³|~^ft�wJ�F� × £ a}t�tdwJg0bJcd^fehg�µ ª« wJg³iJ^srsb;y{t�g\i;��g � y{c�r¬a{��º&t�wJgCc�gCyoxd�hy{x � � × W xzy�c�\n= >Lwqa{�0iqyot*lFg\gCi p�g�tdg\cde
^siJg�p^si7��g\iJgCcda{r Á/a�cdgC��jJr`t�y{x Ý a{º}aoe2jqcda7� Ý aoº+Ùoékn(è6cdy{bFy���^`td^fy�i ¨{ªs¨�� �C������wJy}|���t�w;a}t»t�wJg��Þg��r¬a{�d��gC�
aocdg
a{rfrUiJ^srsb;y{t�g\iBt�|~wJgCi�m¹� ¯Jn/a{iqpXtdwJ^¬�»^s�
tdwJghl;g��©t�ºkiJy}|~i7c�g��ÞjJrft�^fi7t�wq^s�p�^sc�g�� td^fy�i ª­ ^f½�g\i;,.y{ioì©gC� tdjJcdg ¨{ª T n�y{iJg6�\y{jJr¬p»��y{i;��rsjqp�g-t�w;a}t � � × W ^s�QiJ^frsbFyot�gCiBt/^fi�Ö6_Bt Ð jØ � �B�J���k�o��naoi;p0wJg\i;��g � � × W ^s�ZiJ^srfbFyotdg\iBt±^fi�ÖU_kt ÐØ � �B�J�d�B���Uxzy�cZ��j»º���^sg\iBt�rs�0r¬aocd�{g®\ ªU« wJgCi7� èUaor�> ¨ n®QgCeheha Ñ�ª ¯ ª ¯}�.|.y�jJrspL^sehbJrs�+tdwqa}t � � × W ^¬��iq^frsb;y{t�gCi�t�xzy{c2a{rfr2\VZ ¨{ª#Û i&�{gCiJg\c�aor=n(abFy���^`td^f½�gh��y{rsj�td^fy�i7tdyF,.y{i}ì©g�� tdjJc�g ¨�ª T |Zy{jJr¬p´l;g�a#wJgCrfbJxzjJr��Þt�g\bL^siLt�cd�k^fiJ��tdy³bJc�y}½�gy�pJp�bJc�^se0aocd��aoiqa{rfy��{jJg��Zyox/tdwJg�iJ^srfbFyotdg\iq�\g�aoiqpe-
Ú�^s��y{ehy{cdbJwJ^¬��e c�g��ÞjJrftd�Z^si¹� èUa{rsî�î�� ªÀkgCgh� èUaor�> ¨ n�,.y{i}ì©g�� t�jqc�g�é ª Tqªs¨ �/a{iqp*t�wJg���jJcdc�y�jJiqp�^siJ�hp�^s�d��j;����^fy�i ª¾7g�gCiqp*t�wJ^¬�~�Þg�� td^fy�i�lk��g\_kbqrfy�c�^siJ��t�wJg���y�iJiJg�� t�^sy{i�lFg�t©|Zg\g\i�t�wqg»pJjqaorQ�\y{ehbJrsg�t�gÀBtdg\g\iqc�y�p aors�{gClJcda�Uu�a{iqp,t�wJg7��y{bJx�a{rf��g\lJc�a{�~o � n~|~^ft�w a{i g\�{g#tdy}|Za{cdp¹,.y{ioì©gC� Út�jqc�g ¨{ª Tqª
« wJghbJwJ^srfyB�Þy�bJwk�³^s�
tdwqa}t�nQ|~wJ^srfgDUu¼^¬��p�g�Õ;iJgCp7lk�³xzy{cde0aorsrf�³^sik½{g\c�t�^siJ��t�wJg]Jcdy{lFg\iq^fjq�®N/n�o � ^s��pJg�ÕqiJg�p�lB�*xzy{c���^siJ�mN � tdy0l;g»tdwJg�^¬p�g\iBtd^`t©� ªb1 t�t�wqg�rfgC½{g\r/yoxU��yoÚwJy�e
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