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W&XZY�[ Y \Z]^Y \Z_ `�a \�bZc^Y d e [ a bZ\^e fg]he [ e�e i i a jVa f e [ a bZ\�_ Y \ [ Y d ik[ XZY i Y�]he `Ziki lZ_ X�e inmAo&p)q$e \Z]
p)o rns�t&u@a i	[ b�Y v b f v Yna \�[ XZYk]^a d Y _ [ a bZ\�b wgY f a jVa \^e [ a \Zx�_ Y d [ e a \�X `^c^b [ XZY i a ike y^bZlZ[ze c^c^d b {Za |
jFe [ a \ZxV[ XZY&Y v b f lZ[ a bZ\	b wKw bZd Y _ e i [)Y d d bZd@_ b v e d a e \Z_ Y i }@~Ai ]^a i _ lZi i Y ]kc^d Y vZa bZlZi f ` uhbZ\ZYAb wQ[ XZYgjVb i [
w l^\Z]he jVY \ [ e f@a \ZxZd Y ]^a Y \ [ i;b w [ XZYFjVY [ XZbZ]^iVy^e i Y ]nbZ\kY i [ a jFe [ a bZ\n[ XZY bZd `ka ig[ XZY	c^d bZc^e xZe [ a bZ\zb w
Y d d bZd&_ b v e d a e \Z_ Y i;y `kjVY e \Zigb w)[ XZY;]^`^\^e jVa _ i;b w)[ XZY;i `Zi [ Y jz}g� w a [A� Y d YFc^b i i a yZf YF[ b	_ e f _ lZf e [ Y
[ XZa i;Y v b f lZ[ a bZ\�_ bZjFcZf Y [ Y f ` u@[ XZYFi Y c^e d e yZa f a [ `�X `^c^b [ XZY i a iFy^Y [ � Y Y \n[ XZYFv Y d [ a _ e f e \Z]�XZbZd a � bZ\ [ e f
_ bZd d Y f e [ a bZ\Zi u�x Y b i [ d bZc^XZa _	e i i l^jFcZ[ a bZ\Ku�XZbZjVb x Y \ZY a [ ` u@e \Z]�a i b [ d bZc `nX `^c^b [ XZY i a iV� bZlZf ]�\Zb [;y^Y
\ZY _ Y i i e d ` u)y^Y _ e lZi Y	[ XZY	]^`^\^e jVa _ e f&c^d bZc^Y d [ a Y iV� bZlZf ]�y^Yzc^d Y i Y \ [Va \�[ XZY	_ bZd d Y i c^bZ\Z]^a \Zx�Y d d bZd
_ b v e d a e \Z_ Y;jFe [ d a {K�^\ZbFe d [ a �h_ a e f�c^d bZc^Y d [ a Y i&� bZlZf ]kX^e v YA[ bFy^Yga jFc^b i Y ]ky `ze ]zXZbZ_g_ bZ\Zi [ d e a \ [ i }
rnbZd Y b v Y d u [ XZY Y d d bZdQ_ b v e d a e \Z_ Y i@� bZlZf ]FY v b f v Y a \Zi [ Y e ]Vb wKy^Y a \ZxVi [ e [ a bZ\^e d ` }��&b � Y v Y d u � Y �Z\Zb �
[ X^e [@[ XZY _ e f _ lZf e [ a bZ\	b wK[ XZY)w bZd Y _ e i [@Y d d bZd�_ b v e d a e \Z_ Y&a i)a jFc^d e _ [ a _ e fh]hlZY&[ bg[ XZY&f e d x Y _ bZjFc^lZ[ e |
[ a bZ\^e fKy^l^d ]^Y \K})W&XZY&_ bZjFc^lZ[ a \ZxFc^d b xZd Y i i@b wQ[ XZYAc^e i [�w Y ��` Y e d i X^e i)y^Y Y \	v Y d `Vc^d bZjVa i a \Zxh}@~Ai e
_ bZ\Zi Y �^lZY \Z_ Y uha [ a iAy^Y _ bZjVa \Zxzc^b i i a yZf Y;[ b;]^Y v Y f bZckjVY [ XZbZ]^i [ X^e [&e f f b ��w bZd)e;i f b �Ld Y f e {^e [ a bZ\Fb w
jFe \ `Vb w�[ XZY i YA_ bZ\ v Y \ [ a bZ\^e fQX `^c^b [ XZY i a i })�ZbZjVYA]he [ e;e i i a jVa f e [ a bZ\	i `Zi [ Y jVi [ bZ]he `Fe d YA]^Y i a xZ\ZY ]
�&a [ Xk[ XZYVx bZe f�b w e f f b �&a \ZxkY e i `nc^d b xZd Y i ige \Z]na jFcZf Y jVY \ [ e [ a bZ\nb w)a jFc^d b v Y jVY \ [ igbZ\k[ XZYVY d d bZd
_ b v e d a e \Z_ YVi [ d lZ_ [ l^d Y }g~g\kY {^e jFcZf YFb w)i lZ_ Xne	v Y d i e [ a f YVi `Zi [ Y j$a ig[ XZYFq)X `Zi a _ e f �^�^c^e _ Y	�Z[ e [ a i |
[ a _ e f)~g\^e f `Zi a iF�Z`Zi [ Y j�� q)�Z~g�K�Q]hek�Za f v enY [Ve f }k� � � � Y	�;lZbn�6]hek�Za f v e�� � � � uQb w&[ XZY	�gbZ]^]he d ]
�^c^e _ Yzt@f a xZX [Fo Y \ [ Y d }nW&XZYzc^d bZ_ Y ]hl^d Yz[ bnd Y f e {�[ XZYzX `^c^b [ XZY i a iFa \�[ XZY	_ bZ\Zi [ d lZ_ [ a bZ\�b wAY d d bZd
_ b v e d a e \Z_ Y iga i;d Y w Y d d Y ]n[ b	e ig_ bZ\Zi [ d lZ_ [ a bZ\zb wA� � � � �V� � � � � � � �h� �F�V� � � �   uKe iAY e _ Xkc^d Y jVa i YF[ X^e [
x Y [ i@Y f a jVa \^e [ Y ]Qu^bZd@i l^yZi [ a [ lZ[ Y ]	y `Vf Y i i&d Y i [ d a _ [ a v YAc^d Y jVa i Y i uZx Y \ZY d e [ Y i)e;\ZY ��Y d d bZd�_ b v e d a e \Z_ Y
jVbZ]^Y f }
� \�[ XZa iki Y _ [ a bZ\�� Yn]^Y i _ d a y^Y�[ � b�a ]^Y e ikw bZd	d Y f e {Za \Zx�i bZjVYnb wV[ XZY�_ bZ\ v Y \ [ a bZ\^e fA_ bZ\Zi [ d e a \ [ i
a jFc^b i Y ]�bZ\�jVbZ]^Y f a \Zx�Y d d bZdF_ b v e d a e \Z_ Y i }¡� \Za [ a e f f ` ug� Yk_ bZ\Zi a ]^Y dke��&e `�b w;Y f a jVa \^e [ a \Zx�[ XZY
¢ � �   £ � � ¤h¥Z� �F]^`^\^e jVa _ e fA_ bZ\Zi [ d e a \ [ u&y `�c^d Y i Y \ [ a \Zx�en�&e `�b w;y^lZa f ]^a \Zx�Y d d bZdV_ b v e d a e \Z_ Yn�&a [ X_ bZXZY d Y \ [Vy^e f e \Z_ Y i;w d bZj$[ XZYFx b v Y d \Za \Zxz]^`^\^e jVa _ i uQw bZdAi a jFcZf Yz]^`^\^e jVa _ i }	¦Qe [ Y d uQ� YF_ bZ\Zi a ]^Y d
ezjVbZ]^Y f@[ X^e [AY f a jVa \^e [ Y iV[ XZYz  � ¤^� � �Z§ � � � £ ¨;X `^c^b [ XZY i a iVy^Y [ � Y Y \nv Y d [ a _ e f@e \Z]�XZbZd a � bZ\ [ e f�_ bZd d Y |
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f e [ a bZ\Zi }&~Af i b	a \k[ XZa ig¦KY _ [ l^d Y uh� YVc^d Y i Y \ [A[ XZYVy^e i a _Va ]^Y e iAb w)�AX^e [&a iA_ e f f Y ]n¤^� � � �V� £ � � � � � £ � � �
b w�Y d d bZd@_ b v e d a e \Z_ Y;e \Z]kXZb ��[ b;_ e f a y^d e [ Yg[ XZYg�^l^e \ [ a [ a Y i&a \ v b f v Y ]za \	[ XZY i Ygc^e d e jVY [ Y d a � e [ a bZ\Zi }
t@a \^e f f ` uK� Yg]^a i _ lZi i;e \ze c^cZf a _ e [ a bZ\kb w@[ XZY��ge f jFe \	�hf [ Y d w bZd&eVi a jFcZf YV]^`^\^e jVa _ e f�i `Zi [ Y jzuhe \Z]
i bZjVY;e c^c^d b {Za jFe [ a bZ\Zi&[ bF[ XZY��ge f jFe \	�hf [ Y d �&a [ Xkc^b i i a yZf YFc^d e _ [ a _ e f�c^b [ Y \ [ a e f }
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W&XZY�a jFc^b i a [ a bZ\�b wV[ XZYnx Y b i [ d bZc^XZa _�y^e f e \Z_ Y�]^`^\^e jVa _�_ bZ\Zi [ d e a \ [klZi Y ]�a \&%g�Fa ik_ Y d [ e a \Zf `
c^d bZyZf Y jFe [ a _	i a \Z_ Y	[ XZYFY �^l^e [ a bZ\Zi;b w&jVb [ a bZ\n]^Y i _ d a y^Y ]�a \�¦KY _ [ l^d Y	�z]^bn\Zb [gi e [ a i w `k[ XZa iV_ bZ\ |
i [ d e a \ [ Y {^e _ [ f ` u^y^lZ[&bZ\Zf `	e c^c^d b {Za jFe [ Y f ` })o bZ\Zi Y �^lZY \ [ f ` u^[ XZYAw bZd Y _ e i [)Y d d bZd@_ b v e d a e \Z_ Y;jFe [ d a {
�AXZa _ X�_ bZd d Y i c^bZ\Z]^iF[ b�[ XZYz_ bZjFcZf Y [ Yzi `Zi [ Y j0b wgx b v Y d \Za \ZxnY �^l^e [ a bZ\Zi	a iFbZ\Zf `�e c^c^d b {Za jFe [ Y f `
x Y b i [ d bZc^XZa _ })s�XZY \k[ XZYgx Y b i [ d bZc^XZa _Ve c^c^d b {Za jFe [ a bZ\za iglZi Y ]k[ bF_ bZ\Zi [ d lZ_ [ge;w bZd Y _ e i [&Y d d bZd _ b |
v e d a e \Z_ Y�'�()^u [ XZY&_ bZd d Y i c^bZ\Z]^a \ZxVxZe a \Zi bZyZ[ e a \ZY ]F[ X^d bZlZxZXk� �^} ª � *�X^e v Y&_ bZjFc^bZ\ZY \ [ i)a \F[ XZYAd e cZa ]
jVbZ]^Y i&b w@[ XZYgi `Zi [ Y jzuZ_ bZ\Zi Y �^lZY \ [ f `zx Y \ZY d e [ a \Zx	eFe \^e f `Zi Y i,+�-) a \Za [ a e f a � Y ]�a \Z_ bZd d Y _ [ f ` uh[ X^e [ a i u
_ bZ\ [ e a \Za \Zx	d e cZa ]z�&e v Y i u [ X^e [ ]^Y xZd e ]^Yg[ XZYA�^l^e f a [ `	b w�[ XZYAw bZd Y _ e i [ i }.%g\ZY;b w�[ XZYA�&e `Zi)[ bFe v b a ]
[ XZa i)[ `^c^Y b wQa \Z_ bZ\Zi a i [ Y \Z_ `Fa i)[ bg]^Y v Y f bZcFegc^d bZ_ Y ]hl^d YA[ X^e [�_ bZjVyZa \ZY i [ XZY&d Y e f^a \ [ d a \Zi a _gy^e f e \Z_ Y i
b wQ[ XZY&x b v Y d \Za \Zx;]^`^\^e jVa _ i)�&a [ X	y^e f e \Z_ Y i a jFc^b i Y ]	a \F[ XZY w bZd Y _ e i [@Y d d bZd@_ b v e d a e \Z_ YAjFe [ d a {Fy `
jVY e \Zi b wQ[ XZYgi f b ��jVbZ]^Y i b w�[ XZYAi `Zi [ Y jzu �&a [ XZbZlZ[ [ XZY j6\ZY _ Y i i e d a f `ky^Y a \ZxFx Y b i [ d bZc^XZa _gjVbZ]^Y i }
W&XZYzx Y \ZY d e [ a bZ\�b wgy^e f e \Z_ Y ]�_ b v e d a e \Z_ Y i	a \�[ XZa iFw bZd j i lZx x Y i [ iV[ XZYkc^b i i a yZa f a [ `�b wAY f a jVa \^e [ |
a \Zxn[ XZYFa \Za [ a e f a � e [ a bZ\�i [ e x YVb w&[ XZY	e \^e f `Zi a iFc^d bZ]hlZ_ Y ]�e [;ezx a v Y \�a \Zi [ e \ [gb w&[ a jVY }zW&XZa i;w e _ [
�&e i a \Za [ a e f f `nbZyZi Y d v Y ]za \z[ XZYga jFcZf Y jVY \ [ e [ a bZ\zb w@[ XZY;e \^e f `Zi a iAi `Zi [ Y j2b w)mAo&p)q�u^[ XZYgi bV_ e f f Y ]
/ �^c^Y _ [ d e f)�Z[ e [ a i [ a _ e f �^� \ [ Y d c^b f e [ a bZ\10�� �^�^� *A]^Y v Y f bZc^Y ]�y `nq@e d d a i Xn�32gY d y^Y dF� © © 4 � u�lZi a \Zxk[ XZY
f a \ZY e d	y^e f e \Z_ Ykd Y f e [ a bZ\Ku)a \Zi [ Y e ]�b w&[ XZYzx Y b i [ d bZc^XZa _zd Y f e [ a bZ\K}��Za jVa f e d f ` u&[ XZYzp)l^d bZc^Y e \�i `Zi |
[ Y j e [;p)o rns�t�i l^yZi [ a [ lZ[ Y i;[ XZYFx Y b i [ d bZc^XZa _	d Y f e [ a bZ\�y `�ezjVbZd YFx Y \ZY d e f)y^e f e \Z_ Y	bZyZ[ e a \ZY ]
[ X^d bZlZxZXF[ XZY;�&bZlZxZX	jVbZ]^Y iV� i Y Yg�&Y _ � f Y `	Y [Ae f } � � ª � * }Qs�X^e [ � YA]^Y i _ d a y^YVy^Y f b ��a iAe;i a jFcZf a �hY ]
c^d bZ_ Y ]hl^d Y uKe \^e f b x bZlZi&[ bV[ XZa iAf e [ [ Y d bZ\ZY }
WQbz]^Y i _ d a y^Y	[ XZa i;[ `^c^YFb w&c^d bZ_ Y ]hl^d YF� YV�&a f f@w b f f b �2[ XZYF[ d Y e [ jVY \ [Ab w&WQbZ]^f a \Zx��6o bZX^\�� © 4 « � u
d Y jVY jVy^Y d a \Zxk[ X^e [g[ XZa iFc^d bZ_ Y ]hl^d YF_ e \�y^YFY {Z[ Y \Z]^Y ]�[ bz[ XZY	\ZbZ\Zf a \ZY e d;_ e i YFa \n�AXZa _ X�[ XZYF]^` |
\^e jVa _ i a i [ X^e [)b w�egx Y \ZY d e fh_ a d _ lZf e [ a bZ\zjVbZ]^Y f } � \F[ XZY&i a jFcZf Yg_ e i Y i [ bVy^YA_ bZ\Zi a ]^Y d Y ]kXZY d Y uZ[ XZY
x b v Y d \Za \Zxk]^`^\^e jVa _ i;[ X^e [;� YFX^e v YFa \�jVa \Z]�a i;f a \ZY e d;�&a [ X65�]^Y xZd Y Y i;b w w d Y Y ]^bZjGe \Z]�_ bZ\Zi Y |
�^lZY \ [ f `75�\ZbZd jFe fQjVbZ]^Y i ��5�8njVbZ]^Y iA_ f e i i a �hY ]�e iAi f b �;})rnbZd Y b v Y d uZ� Y;[ e � Y;eVi a jFcZf YFi `Zi [ Y jzu
i lZ_ X�e iF[ X^e [Vw d bZj [ XZYk]^a i _ d Y [ a � Y ]�i X^e f f b ���&e [ Y dVY �^l^e [ a bZ\Zi	bZ\�[ XZYncZf e \ZY }�W&XZY d Y w bZd Y u)[ XZY
i `Zi [ Y j6v e d a e yZf Y ige d Yg[ XZY;� bZ\^e fQe \Z]njVY d a ]^a bZ\^e f��&a \Z]^i:9ke \Z]<;hu^d Y i c^Y _ [ a v Y f ` uQe \Z]z[ XZYVXZY a xZX [ i
= uhe [&Y e _ X	xZd a ]kc^b a \ [ }
� \k[ XZa ig_ e i Y uKe iAa \<%g� uK[ XZY;a ]^Y e	a ig[ bzy^e i Y;[ XZYV_ bZ\Zi [ d lZ_ [ a bZ\k[ XZY;Y d d bZd&_ b v e d a e \Z_ YFjFe [ d a {<' ( ubZjVa [ [ a \Zxn[ XZY	a \Z]^Y {?>�d Y w Y d d a \Zxn[ bn[ XZY	[ a jVY�@ ) u)y `�i c^Y _ a w `Za \Zx�bZ\Zf `�[ XZY	Y d d bZdAw bZd Y _ e i [VY d d bZd
_ b v e d a e \Z_ Y;jFe [ d a {;w bZd@[ XZYgXZY a xZX [ �hY f ]^i u^]^Y i a xZ\^e [ Y ]zy `�' ( A B B })�&Y d YA� YglZi YA[ XZYAi e jVYA\Zb [ e [ a bZ\e i�a \V[ XZY c^d Y vZa bZlZi@f Y _ [ l^d Y u �&a [ X;[ XZY)w b f f b �&a \Zxg]^a CQY d Y \Z_ Y D@\Zb ��[ XZY&XZY a xZX [ �^XZY a xZX [�w bZd Y _ e i [�Y d d bZd
_ b v e d a e \Z_ YFa iFezjFe [ d a {nb w ]^a jVY \Zi a bZ\65�E �!F�5�E �^uQa \Zi [ Y e ]�b wAeFw l^\Z_ [ a bZ\K}zW&XZa i;a i;i a jFcZf `�]hlZY
[ bz[ XZYVw e _ [g[ X^e [g� YFe d Y	\Zb �2e i i l^jVa \Zxk[ X^e [g[ XZYFx b v Y d \Za \ZxzY �^l^e [ a bZ\ZiVX^e v YFy^Y Y \�]^a i _ d Y [ a � Y ]
a \�i bZjVYV�&e ` }VW&XZY d Y w bZd Y u�\Zb [;bZ\Zf `n[ XZY	XZY a xZX [ �^XZY a xZX [gw bZd Y _ e i [gY d d bZdA_ b v e d a e \Z_ YFa iVekjFe [ d a {Ku
y^lZ[Ve f i b�e f f)[ XZY	b [ XZY dg_ b v e d a e \Z_ Y iVe \Z]�_ d b i i �Z_ b v e d a e \Z_ Y i;a \G' ( e d Y	jFe [ d a _ Y i }kW&X^e [;a i u�[ XZY
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�AXZY d Yk\Zb �$e f f&[ XZYkY f Y jVY \ [ iFb w�' ( e d Yz�Ad a [ [ Y \�a \�y^b f ]�w e _ Yky^Y _ e lZi Yk[ XZY `�e d YkjFe [ d a _ Y iFb w]^a jVY \Zi a bZ\�5�E �<F 5�E �^}�m&b [ a _ Y�XZY d Y�� Y�lZi Y�XZY a xZX [ka \Zi [ Y e ]�b wF[ XZYnx Y bZc^b [ Y \ [ a e fAw l^\Z_ [ a bZ\Ku
�&a [ XZbZlZ[&f b i iAb w�x Y \ZY d e f a [ ` }
s�Y&i XZbZlZf ]	d Y _ b xZ\Za � YA[ XZY w e _ [@[ X^e [)\Zb [@Y v Y d `VY d d bZd�_ b v e d a e \Z_ YAjFe [ d a { =�= � d Y w Y d d a \Zx;[ b;XZY a xZX [ �
XZY a xZX [ * u1' ( A B B u _ e \Vy^Y eAyZf bZ_ �g_ bZd d Y i c^bZ\Z]^a \Zxg[ bge / i f b �,0AjVlZf [ a v e d a e [ Y Y d d bZdQ_ b v e d a e \Z_ Y jFe [ d a {
' ( }gW&XZa iga igY e i a f `�l^\Z]^Y d i [ bZbZ]na w � YF\Zb [ a _ YV[ X^e [Aa \nx Y \ZY d e f�' ( A B B X^e iA]^a jVY \Zi a bZ\�5�E ��F�5�E �^uy^lZ[�5�8k_ e \ny^YVf Y i ig[ X^e \<5�E �^}g� w ' ( A B B i XZbZlZf ]�y^YFc^e d [Ab w e	i f b �¡jFe [ d a {<' ( uK[ XZY \KuKa [g_ e \ky^Ye [;jVb i [;d e \^�75�8Q}FW&XZlZi uQ� YFX^e v YF[ bzY i [ e yZf a i Xkw d bZj$[ XZYFi [ e d [g[ XZY / i f b �A\ZY i i 0zb w:' ( A B B u�e \Z]f e [ Y d y^lZa f ]k[ XZY;d Y i [)b w�[ XZYAY d d bZd)_ b v e d a e \Z_ Y;jFe [ d a {Ku [ X^e [ a iguZ[ XZYg_ d b i i)_ b v e d a e \Z_ Y;jFe [ d a _ Y i i b
[ X^e [A[ XZYVd Y i lZf [ a \Zx<' ( a igi f b �;}&W&XZa igf Y e ]^ig[ bze \zY {^c^d Y i i a bZ\ki a jVa f e dA[ b	[ XZY;bZ\ZYVa \ [ d bZ]hlZ_ Y ]na \� �^} � © * u y^lZ[)a \	�AXZa _ XF[ XZYAbZc^Y d e [ bZd i@[ X^e [ e _ [)bZ\!' ( A B B _ e d d `V[ XZY&w e _ [)[ X^e [ ' ( a i / i f b �,0ga \Zi [ Y e ]b w@x Y b i [ d bZc^XZa _ }
~Ai)a \F[ XZY&i X^e f f b ���&e [ Y d@c^d bZyZf Y j¡_ bZ\Zi a ]^Y d Y ]za \F¦KY _ [ l^d Y i&�;e \Z]	�^u � YAe i i l^jVY&[ X^e [@[ XZYA\ZbZd jFe f
jVbZ]^Y i@b wK[ XZY i `Zi [ Y j�a \V�^lZY i [ a bZ\;_ e \Vy^Y&_ b f f Y _ [ Y ]ze i�[ XZY _ b f l^jF\Zi)b wKegjFe [ d a {�
�u b wh]^a jVY \Zi a bZ\
5�F�5�})W&XZYAjFe [ d a {;w bZd jVY ]	y `�5�8Fi f b ��v Y _ [ bZd i@a i&d Y c^d Y i Y \ [ Y ]	y `�
78Fe \Z]zX^e i)]^a jVY \Zi a bZ\�F�5�8Q}
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