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l3hYf3i�led�cY{ � cIf��[h-l�hYo�lqe�r\c�k4f3ine-k�cY{Sf3b�hYf�f3b�i�l fudThYk�l%wxegd3rShYf3ijegkHtGh~k¨hYoj�[h�p"lz��c\s�c�dqwxegd3r\c�{&�
c��'c�k��[b�c�k d3cYl?e-k�hYk�t<cYl h~d3cVs�ducYlqc�k4f���i w6fub�c
r\e-fuijegk�i�lzink fuc�}-d0h~��onc<��r cYh~k�ink�}Vf3b�c�ducVh~ducVh-l
rShYk p�ijk4�gh~dui�h~k4fTl�eYw�r\egf3ijegkVh-l6{ c�}-duc�cYl�e~w wxd3c�c�{ e-r�� cIk
}-cGk�c�dThYo�f3b�i�l�i�l�k�e-f�f3b"c�t�hglqc<�4l?ijk�t<c
s�due-��hY��ojp r\e'l?f�d3cYhYoMl?p�l?f3c�r8l�h~duc\k�e-k4�'ijk4f3cG}-dThY��ojc)�\��c\fub�c�duc<wxe-duc b�h��'c
fue�w h-t#c\f3b�c
w h-t#f
f3b h~f+ducYlqegk�h~k t<cYl �"sHf3e�c��gh~o;� h~f3ine-kHegdT{ cGd+b�h��'cVf3eZ��cSh��'egi�{ cY{�ijk�e-dT{4c�d�f3eZs�c�d?wxe-dur fub�c
k�egd3rShYo�wxegd3r f3d0h~k�lIwxe-d3r8h~f3ine-k�l�k�c�cY{4cY{Dwxe-dOf3b�c*� c � r\c�fub�e4{X��aMb�c(d�}!��d3c�l�( � � 9�� +�lqb"e~�
f3b"c+f��"k�cVlqs�hgt<c+wxe-d fq�6e\{4c�}-duc�cYlzeYwmwxduc�cY{ egr���cIk h~k hgt�t<c�onc�dThYf3egdzfub�cYlqc�wxd3c�c�{ e-rSl|h~duc+fub�c
r\egf3ijegkSijkS�'c�d3fui�t�hYo�hYk�{ZijkSb�egd3i;YGe-k4fTh~o�{4ijd3c�t<f3ine-k��6aMb�c+ducYlqegk�h~k t<c
t<egk�{ inf3ijegk�l|t<d3cYhYf3c�ojink�cYl
ijk�f���k�c8lqs�hgt<c\e-k¨�[b�i�t�b�f3b�c\f���k�cYlOh~duc�k"e-f
hYojone~�6cY{�fueZojinc'��aMb�cYlqcSonijk�cYl�hYd3cSl?b�eY�[k inkd�}!��d3c ( � � 9�� h +MwxegdzducYlqegk�h~k�t#cYl �"sZf3eVe-d0{ c�d � hYk�{Zijk�( � � 9C� �0+6wxe-d|d3cYl?e-k�hYk�t<cYl���sZfue egdT{ cGd
9�� � S ijr\ino�h~d�}gdTh~s"b�l�h~ducOlqb�eY�[kZinkSr\e'l?fMc�onc�r\c�k4fThYd3pVh-tGt<c�ojcGdTh~fue-d6s�b p"lqi�t�lMf3cCU f[��e'e�9"l|h~k�{
c�onc�r\c�k4fThYd3p
s�hYs�cGdTl�� ��S  !b ��� S ����� �:cIkSf3b�cYl?c+}gdTh~s"b�lJfub�c+f���k�cYl[�gh~dup\��c�f?�Mc�c�k . h~k�{ 9���� �
aMb�i�l��<��h-{ d0h~k4fMeYw�fub�c�t<egr\s�ojcGf3cMf���k�c�l?s�h-t#c�i�l6{ c�s�i�t<f3cY{ � l?ijk�t#czfub�c�lqcGfmeYw�ducYlqegk�h~k t<c�ojink�cYl
i�l�r\ind3due-d lqp4r\r\c�fud3int�ijk�d3c�lqs�cYt<f�f3eSfub�c onijk�c�l ��� 
 9���� h~k�{ � � 
±9���� � c�w[fub�c
f���k"cYl�ojijc
t<one'lqc
fue�h8onijk�c �Xl?rSh~ono�{ cGk�e-r\ink�h~fue-d0l � + ( @? +[e4t�tB�"d1ink�f3b�c
k"e-d3r8h~ovwxegd3r tGh~o�t ��o�hYf3ijegkp�Xfub�c
f3d0h~k�lIwxe-durSh~fuije-kV��cYt<egr\cYlvink�h-t�t ��dThYf3c h~k�{
f3b�c �<��h~onijf?p+eYw�f3b�c|s�lqcC��{ e�ijk4�gh~d3i�h~k4fTl�{ cYt#d3cYhglqc'�
aMb�c
ducYh-l?e-kZwxe-d f3b�i�lJw h-t<f|i�l|k�e-f�egk�ojp�h\t#e-r\sE�"fTh~fuijegk�h~o�s�d3eg��ojcGr ����f�f3b"c�d3c h~d3c
s"b p"lqi�t�h~o
d3c�h-lqegk�lB� lqink�t<c�hYfzducYlqegk�h~k t<cYlB��}ge'e4{Zs�lqcC��{ eVijk4�-hYd3i�h~k4fTl[{ eVk�e-f|c�U4i�l?f��

a�eVhYk�h~onp�YGc1fub�i�l�w h-t<fC���Mc�t#e-r\sE�"f3cY{
f3b�c�cBf cYt#fMe~wµf3b"c1f���k�c�egkZfub�c�s�l?c���{ e
ink �gh~dui�hYk f0l
h~k {¶fub�� l1e-k¨fub�c\ojegk�}�f3cGd3r cYlqfuijrShYf3cYl�e~w|fub�c �	c � r\cGf3b�e4{X� � egd+fub�c �zc�k"e-kHrShYsp�v�6c
l3tGh~k�k�c�{8fub�c�f���k"c1ink ��.!. lqfuc�s�lmwxdue-r . fue 9 �6aMb�c��-hYd3i�h~f3ine-kSe~wµf3b"c+{4c�� i�h~fuije-kVwK��k�t<fuije-kSi�l
d3c�t<e-d0{ cY{ ink(d�}��"d3c ( � � 9�[ h*+����[b�c�duc�h+ojeg}'hYd3ijfub�r\i�t[l3t�hYojc�� h-lW��l?cY{X��aMb�c�d0h~s�i�{ ojpVijk t<d3cYhglqcY{
{ c��4i�hYf3ine-k wxdue-r ijk4�-hYd3i�h~k�t<c h~k { f3b���lmfub�c�d0h~s�i�{ ojp { cYt<ducYh-l?cY{VlN��du� in�-hYoXfuijr\cYlµt<oje)lqc�fue+f��"k�c
d3c�lqe-k h~k�t<c�l+t�hYkH��cSt<ojc�h~d3onp lqc�cGkDwxegd+c��'c�dup�l?ijk�}gojc\ducYlqegk�h~k�t#c ��sHfueZe-d0{ c�d b �v�[b"i�tTbH�[hgl
f3b"czc��ghYo;��hYf3ijegk\e-d0{ c�d�e~w�fub�c|k�e-durSh~o�wxe-dur f3d0h~k�lIwxe-d3r8h~f3ine-k��µaMb�i�l-d�}��"d3c�la��}-}gcYlqf0lmf3b"cz�6c�ojo94k�eY�[k�w h-t<f�fub�h~f
inf1i�l�h-{ �4i�luh~��onc fue#9'c�c�s f3b"c f���k�c\eYw lqf3egdThY}-c\duijk�})l1e��"f+e~w
�ud3cYl?e-k�hYk�t<c
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�vin}���duc � � 9�� � ,JcG}-ijegk�l�e~w�ducYlqegk�h~k�t#cYl�wxegdmf?�6e+{4c�}-duc�cYl�e~w�wxduc�cY{ egr ��s fue+egdT{ c�d6h*+ � �'�0+ 9�� �
b�egojcYl � �cIk*d�}!��d3c � � 9Cb f3b"c+f��"k�c�e~w6f3b�cOs�b4p�l?i�t�hYo�s�cGk�{���oV��r±�[hgl�l3tGh~k�k�c�{8wxd3egr . fue 9 ink �!.�.
lqfuc�s�l|h~k�{Sk�eVd3cYl?e-k�hYk�t<c+s"d3e-�"ojc�r­tGh~kS��c+e-� lqc�du�'cY{X� �ze-durSh~o�wxe-d3r f3b�c�egd3pSi�l[hY��ojc�fue\hYs ,
s�due�U4ijr8h~f3c6f3b�c|c�U"h-t<fµijk4�-hYd3i�h~k4fm}gij�'c�k
�4p
f3b"c���h~r\inojfue-k�i�h~k
ijk
c ����hYf3ine-k ( � � 9-9 +�c��'c�k
�[b"c�k
f3b"czducYlqegk�h~k�t#c�{ c�k�egr\ijk h~f3egdTl��-hYk�i�l?b���aMb�i�lMh~o�lqeOijk�{ i�t�h~fucYl�f3b�hYfMink fub�c�t�hglqc�eYw�f3b�c �zc�k�egk
rShYsp�Mf3b"c�s�d3eg��ojc�r8l hYf\d3cYl?e-k�hYk�t<cYl h~d3c�k"e-fSe-k�onp�{��"cZf3e¨fub�c�d3cYl?e-k�hYk�t<c { cGk�e-r\ink�h~fue-d
s�due-��onc�r��

cIk�egdT{ c�d�fueZl?c�cVi w6f3b�i�l�cBf cYt<f�i�l egk�ojp�eYw|hSt<egr\sE��f0h~f3ine-k�hYo�k�hYf���duc\e-d�i w6fub�c s"b p"lqi�t�h~o
d3c�h-lqegkHe~w|k"e-k �)c�U i�lqfuijk�}�s�lqc�� { eZink �gh~dui�hYk f0l eYw|}-e'e4{ �<��h~onijf?pZi�l1ijr s�egd3f0h~k4f����Mc7��lqc�{Dfub�c
�zc�k"e-kSrSh~s8h~k�{Ss�cGdqwxe-dur\cY{ egk�ojp8h wxe!��d3fub�egdT{ cGd[k�e-durSh~oXwxegd3r±fudTh~k l%wxe-durSh~fuijegk���aMb�c�d3c ,
lN�"ojfMi�lM{ cGs�i�t<fucY{
ijk(d�}!��d3c
( � � 9�[ �0+0�MaMb"c�ijk4�gh~d3i�h~k�t#c�{ c#wxcYt<fTl�f3c�k { f3e
��cYt<egr\c|o�h~du}-c�dC��l?ijk�t<c
k�eY�±fub�cZink �gh~dui�hYk fVla��dqw hgt<cYlVh~d3c�e-k�onp¨h~s"s�d3e�U4ijrShYf3cY{Hf3e r7��t�b ojeY�6c�d
e-d0{ c�d����zeY�Mc��'c�dC�
d3c�lqe-k h~k�t<c�lJeYw�e-d0{ c�dTl[b�in}-b�c�d[fub�h~k�f3b�c�c��ghYo;��hYf3ijegkZegdT{ c�d|tGh~k�k�egf���c�e-��l?c�d3�'cY{ �Wc�wµf3b�cO{ c ,
t<ducYh-l?cY{\ijk4�-hYd3i�h~k�t<c e~w \D�6c�d3c�egk�ojp8{���c�f3e
s�b4p"lqi�tGh~oXducYh-l?e-k�l �Xla��tTb�ducYlqegk�h~k t<cYl[lqb"e���o�{���c
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lqcGc�k��	cIf[t�hYk�h~o�l?e
��c1eg��lqcGd3�'cY{\f3b h~f[�[ijfub\b�in}-b�c�d[egdT{ cGdTlMf3b"c�ijk4�gh~d3i�h~k�t#c�{ cYt<ducYh-l?cYl[h~f[ducYl ,
e-k h~k�t<c�l<�6aMb�i�lMi�lMk�e-f[fue'eSlN��dus�d3i�lqink�}E��l?ijk�t<c k�e-k�onijk�c�h~d[k�egd3rShYo�wxe-dur±f3d0h~k�lIwxe-durSh~fuije-k lMf3d3p
f3eVhYs�s�due�U4ijr8h~f3c h+k�egk �'c�U4i�l?f3ink�}
ijk4�gh~d3i�h~k4f�����cOt�hYk�fub�c�duc<wxe-duc�t<e-k t<o;��{4c�f3b�hYf[f3b�c k�e-durSh~o
wxe-dur±ijk4�gh~dui�h~k4fTl6h~duc1fub�c�a�h�p one-dMcCU s�hYk�lqine-kSe~wµf3d���c�ijk4�gh~d3i�h~k4fTl�i w�f3b"cYlqc�c�U4i�l?f��'b�eY�Mc��'cGdm�6c
t�hYk�k�e-f|t#e-k�t<oV��{ c�fub�h~f[fub�c�p h~duc�f3b�c ��c�lqf[s�e'lulqij�"ojc�s�lqcC��{ e
ijk4�gh~dui�h~k4fTl � cYl?s�cYt<i�hYojonpVt<oje)lqc�fue
d3c�lqe-k h~k�t<c�l<��aMb�c�d�}��"d3cYl ( � � 9�[ h +�h~k�{ ( � � 9�[ �0+�hYo�lqeOl?b�eY��f3b�hYfmfub�c�duczi�l�h~k\egs�f3inr(�"r egdT{ cGd
wxe-d[k"e-d3r8h~o�wxe-dur fudTh~k l%wxe-durSh~fuijegk�lB�4�[b�i�tTbSt�hYk\��c �<��inf3c|ojeY��i w�fub�c�lqp"lqfuc�r i�lMt#oje'l?c�f3eOojeY�
e-d0{ c�d[ducYlqegk�h~k�t#cYl<�:��e-d[f3b"c1cCU�hYr\s�ojc lqp"lqfuc�r �McOh~k�hYojp�Y�c<�4f3b�c�f��"k�cYlM�McGd3cOlN� �8t<inc�k fuojp+w hYd
h��[h�p+wxd3egr ducYlqegk�h~k t<cYlB�"lN��tTbVf3b�hYfMf3b"i�lmr8h�U4ijr2��r e-d0{ c�d6�[h-l�k�e-f6p'c�f�ducYh-tTb�cY{Vh~f6e-dT{4c�d b �
aMb�i�l[t�h~k���cOl?c�c�kSijkSf3b"c1f0h~��oncYl ( � � 9 h��4{ +T�

�vij}!��d3c ( � � 9 � +�l?b�eY�|lMh�t<egd3d3c�lqs�e-k�{4ijk�}Os�i�t<f���d3c[wxe-d�fub�c�{4c�� i�h~fuije-k
wK��k�t#f3ijegk
e~w�fub�c � S ,c�cMduijk�}"� � hYo�tB�"o�h~fuijegk�lz�McGd3c+s�c�d?wxe-dur\cY{\ijk�egdT{ c�d b �OaMb�c+f���k�cYl � � h~k�{ � � �Mc�duc
lut�h~k�k"cY{
wxd3egr . f3e 9 ink 9�.!. 6 9C.�. lqf3cGs�l<�TcIk�e-dT{4c�d�f3eSeg��fThYijk t<egr\s�h~d0h~��onc
l?p�l?f3c�rSl ��fub�c
rShYs�e~w
f3b"c � S , c�c�� h-l
t<egr\sE��fucY{�hgl
{ i�lutB��lulqcY{�ink¨lqc�t<f3ine-k ( � � � +Oh~k�{Hfub�c�k¨t<egr\s�e'l?cY{��[ijfubRh
ojink�cYhYd1r8h~s�f3e�e-��f0h~ink¨hZl?p r\s"ojcYt<fui�t�rShYs��[inf3b f3b�c { cYl?ijd3c�{Df���k�cYl#���z}'hYijk f3b�c(d }���duc i�l
lqb"e~�[k �[ijfub�h\ojeg}'hYd3ijfub�r\i�t1lut�h~onc'��aMb�c
��e��"k�{�h~dup�e~w6f3b"c
f���k�c lqs�hgt<c
b�hgl YGc�d3e\f���k�c h~k�{
i�lMfub�c�duc<wxe-duc1cCU�t<oV��{ cY{ �
,Jc�lqe-k h~k�t<c[onijk�c�l ��s
fue�e-d0{ c�d � t�h~k
��c|t<oncYh~duojp�l?c�c�k��µaMb�c[ojink�cYl��[b�i�tTb
t�hYk
��cMe-� lqc�du�'cY{

h~duc�e-k�c6lqc�t<e-k�{�egdT{ c�d�ducYlqegk�h~k t<c�ojijk"c<� � � 7 � � 
 9 �gh~k�{zwxe!��d�f3b�indT{�e-d0{ c�d�onijk�cYl � � � 7 � � � 

� �
� � K � � � 
 KO9 � � � 7@� � � 
 9 ��hYk�{ � � K � � � 
 . �:cIk 
 ��cGk�t<cYl�e~w�egf3b�cGd[d3cYl?e-k�hYk�t<cYl6t�h~k�k"e-f
��c�e-� lqc�du�'cY{X��aMb"i�l�ijk�{4i�t�hYf3cYl�f?�Me�f3b"ijk�})l<�	�vindTlqfC�'k�e-f6e-k�onp
f3b�c�f���k�c|i�l�d3c�lqs�e-k�l?ij��onczwxe-d�fub�c
�<��h~onijf?pSe~w[s lqc���{4eZijk4�gh~dui�h~k4fTl ��h~k {�l?cYt<e-k {&��f3b�cVijk�t#d3cYhglqcY{�{ cG� i�h~f3ine-kZwxdue-r ink �ghYd3i�hYk�t<c
i�l
k�egf[e-k�onp\hYkZhYd3fui w h-t#fMe~w�fub�c�k�egd3rShYo�wxe-d3r r\c�f3b"e4{¯�E�"f[d3c 
�c�t<fTl�s�due-s�c�d3fuijcYl�e~wµf3b�c lqp"lqf3cGr��

�vij}!��d3c ( � � ��. +6lqb�eY�|lMrShYk p
r\egd3c|d3cYl?e-k�hYk�t<c�onijk�c�l<��,[cYl?e-k�hYk�t<cYlW��sSfue+e-d0{ c�d  t�h~kS��c
lqcGc�k�� �|}'h~ink�ijf|i�l�hYs�s�hYd3c�k4f�f3b h~f�k�egf�h~onovducYlqegk�h~k t<cYl�h~duc+e-� lqc�du�'cY{X��cIf�tGh~k���c
ijrShY}-ink�cY{
f3b h~f[la��d3�4ij�ghYo�fuijr\c[�'cGdTlN� l�f���k�c�s"oje-f0lmeYw�f3b�i�lme-d lqinr\ijo�h~d 9 ink�{\t�hYk\��czb�cGojs wK��o�wxegdMrShgt�b�ink�c
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