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_�kjs�mnT�mnk�w �^mn\"s�]9\�k�fo����m�s�X^p�kYm��'hgSqs�mnT�w ]xX[Zq�^m�s�]�prX^sIw�Vgm$]xX[ZUfYw�SqX[k&X^p�ZU\"s��^mu]x�o\"s�]xm^�g]�������m�wxs�SUT
ZUSikYmn\"s$]x�=]xwxmn��]AX^pGmn��fg\"w�SqX[kg]$Vo\n�^m���m�mnk�\^hghgmnh�wxX1w�VYm*��\"w�Vgmn��\"w�SUT�\^Z�]xX^prw��G\"s�m;ZUSq�gs�\"s��/��vY��`
� Vgmn]xm/SUkgT�ZifghYm1]xX[Zq�^m�sW]�w�Vg\"w;\"s�m
hYmn]�Sq�[kYmnh�prX^s	w�Vgm/]xX[ZUfYw�SUX[k�X^pA��X[]�Sqw�Sq�^m���hYm���kgSqwxm1]x�=]xwxmn��]	\^]
�EmnZUZ�\^]�]xX[Zq�^m�s�]Ew�Vg\"w \"s�me�os�SUkgT�Sq��\^ZUZq�NSUk�wxmnkohYmnh*prX^s ]xX[Zq�=SUkY�)SUkghYm���kgSqwxm �gs�X^�oZqmn��]�` � Vgme\��.\^SUZi\"�oZqm
TWVYX[SUT�m9T�\^k*��\"�^m9Sqw�hoSq *T�fgZqw�prX^s¡fg]xm�sW]�wxX$�=kYX��¢�9VgSUT�V*]xX[Zq�^m�s¡SU]�w�VYmI��X[]xwC\"�g�gs�X^�gsWSU\"wxmGp£X^s�w�VgmnSqs
fg]�m^`�_¤k;w�VgSU]E]xw�fghg�^���EmAfg]xme�dm�s�p£X^s��*\^kgT�m9�os�X^�oZqmn]E\^]G\uwxX�X[Zdp£X^sGm��"\^ZUfg\"w�SUkg�)\^kgh&T�X[����\"s�SUkY�uw�VYm
��m�s�prX^s���\^kgT�m)X^p¡w�VgmN�Av=��]xX[ZU�^m�s�]�X[k�\^k�m�¥�wxmnkg]�Sq�^m�]xm�w�X^p¡wxmn]xwA�gs�X^�oZqmn��]9w�\"�^mnk�prs�X[�¦\	sW\^kY�^m
X^p��gs�\^T�w�SiT�\^Z�\"�g�oZUSiT�\"w�SqX[kg]�`
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æ X[���ofYw�\"w�SqX[kg\^ZDvYT�SqmnkgT�m�\^kghjçCkY�[SUkYm�m�sWSUkY��èem��o\"s�w���mnk�w
tGw�ZU\^] æ mnk�wxs�m
é9fYw�VYm�s�prX^s�hjt9�g�oZqm�wxX[k1��\"��X^s�\"wxX^s��
ê ¥=prX^s�hg]�VgSUs�m ê ëNì^ì�í�îeë
v�m��owxmn����m�s9ï^ï���ï í^í[ð `
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� Vgmu]xX[ZUfgw�SqX[k1X^p¡ZiSUkYmn\"s9]���]xwxmn�*]9X^p�mn��fg\"w�SqX[ko]����������rX^sA]x�=]xwxmn��]9�ISqw�V
�ufoZqw�Sq�oZqm�s�Sq�[V�w���Vg\^kgh
]�SihYmn]���� � �"!;Si]&X[kYm�X^puw�Vgm�T�X^s�kYm�s�]xwxX[kgmn]jX^p)]�T�Sqmnk�w�SU�oT�T�X[���ofYw�\"w�SqX[k�`H_�k ��\^k�� T�\^]xmn]n�
�o\"s�w�SUT�fgZU\"s�ZU���IVYmnk*hgSU]�T�s�m�w�S$#nSUkY�AT�X[k�w�Sik�fYX[fo]��gs�X^��Zqmn��]��[w�VgmI]x�=]xwxmn�HSi]�ZU\"s��^mI\^koh�w�VYmI\^]�]xX�T�Si\"wxmnh
��\"wxsWSÍ¥%� SU]F]x�o\"s�]xm^` &gfYs�w�VYm�sW��X^s�m^�;p£X^s+��\^k�� \"�g�oZUSiT�\"w�SqX[kg]���w�Vgm ��\"wxsWSÍ¥ SU]6]�������m�wxs�SUT('
]xX[��m�w�SU��mn]���]�fgTWV¢\^]*Sik+�okgSqwxm��ÝmnZqmn��mnk�w�\"�g��ZUSUT�\"w�SqX[kg]n�)�¦SU]N��X[]�Sqw�Sq�^m1hgm��okgSqwxm^�C�IVgSUZqmjSUk+X^w�Vgm�s
T�\^]xmn]n�oprX^s m�¥=\^���oZqmAprX^sIT�X[kg]xwxs�\^SikYmnhjX^�gw�SU�*S*#n\"w�SqX[k��YSqw ��\��&�dm$SikghYm��okgSUwxm^`

�Av=�jï í^í ï9SU]D\^ku_xv ê &YX^s�wxsW\^kuZUSU�gs�\"s��eX^pY�o\^T��"\"�^mn]�prX^s���\^k��$\"s�mn\^]�SUk$]�T�SUmnk�w�Sq��T¡T�X[���ofgw�\"w�SqX[k
� �Av=���Eï í^í ï+!W`'_±w	SU]��gs�X^��\"�oZq�F�dmn]�w���kYX«�Ik¢prX^s	SUw�]*T�X=hYmn]�prX^s*w�VYm
hgSqs�mnT�w*]�X[ZUfYw�SqX[k+X^p$]x��\"s�]xm
ZUSikYmn\"s)]���]xwxmn�*]���w�VYm�s�m&��mnSUkY� \
k�fg�u��m�s)X^p9hgS-,�m�s�mnk�w)�o\^T��.\"�^mn]*p£X^sN��X^w�VFw�VYm;]�������m�wxs�SUT;\^kgh
fgko]x���*��m�wxs�SUTET�\^]xmn]�`¡v=SUkoT�mG\e��X^wxmnk�w�SU\^ZYfg]xm�s���\��u��mE��m��ISUZUhYm�s�mnh$���)]�foT�V�T�VgX[SUT�m^�[X[fYs�SUk�wxmnk�w�SqX[k
SUk�w�VgSU]��o\"��m�sESU]�wxXuT�X[���o\"s�mIw�VgmI\^Zqwxm�s�kg\"w�SU�^mn]¡X[k	\�]�Sq�[koSq�oT�\^k�w�]xm�w¡X^p�ZU\"s��^m9wxmn]xw¡m�¥Y\^���oZUmn]�prs�X[�
��\^k��¢hgS-,�m�s�mnk�w*\"�g�oZiSUT�\"w�SqX[k¢\"s�mn\^]n�I\^kgh���\^]	pr\"s&\^]	Si]���X[]�]�Sq�oZUm^�CwxXF��\"�^m
s�mnT�X[����mnkghg\"w�SUX[kg]
T�X[kgT�m�sWkgSUkY�Aw�VYmIm� *T�\^T���X^p�w�VYm��.\"sWSqX[fg]��o\^T��.\"�^mn]n`/.�m9Vg\��^m9TWVYX[]xmnk�wxXuT�X[kgT�mnk�wxsW\"wxm9X[k�]���]xwxmn�*]
�ISUw�Vu]x�=����m�wxsWSUT)� ]�SUkgT�mEw�VYm�s�m�Vg\^]ás�mnT�mnk�w�Zq�u�dm�mnkN\�T�X[���o\"sWSU]xX[k)X^poT�X=hYmn]�p£X^s�w�VYm�fgko]x���*��m�wxs�SUT
T�\^]xm9���*c�fg�gw�\�� ï í^í ï+!W` � VgSU]�]xw�fghg�uprX^s���]���\"s�w�X^p�\A�ISUhgm�s¡T�X[���o\"s�Si]xX[k�X^p���X^w�V���vY�/\^kgh	kYX[k=�
�Av=�FT�X�hYmn]9prX^sIw�VYm�hoSqs�mnT�wI]xX[ZifYw�SqX[kjX^p�]x�=����m�wxsWSUTAZUSUkYmn\"s9]x��]�wxmn��]��o�9VgSUT�V1�ISUZUZ���m$s�m���X^s�wxmnh/X[k
]�VgX^s�w�Zq�^`
&gX^s$mn\^]xm�X^pEs�m�p£m�s�mnkgT�m^��\^ZUZáw�VYm��Av=��T�X�hgmn]�w�Vg\"w$\"s�m�fg]xmnh�SUk w�VgSi]e]�w�fghY�/\"s�m�ZiSU]xwxmnh
�ISqw�V�\

�^m�s��*�gs�Sqm�p�hYmn]�T�sWSq�gw�SqX[k�Sik � \"�oZqm ì ` ì ` � VYm9ZiSUkYmn\"s¡mn��fg\"w�SqX[k;]xX[Zq�^m�sW]C�[SU�^mnk	SUk*w�VYmewxX^�;Vg\^ZUp�X^p�w�VYm
w�\"�oZUm �ISUZUZ���m hgSU]�T�fg]�]xmnh�SUk*��X^s�mIhYm�w�\^SiZgSUk*v�mnT�w�SqX[k;ï�` � VYmISUk�wxm�s�mn]xwxmnh�s�mn\^hYm�sCSi]�\^ZU]xX$s�m�p£m�s�s�mnh�wxX
w�VYm*�Cm��g��\"�^m
0102043�57698:3;5+<+=>5?3A@75B3DC1EGFIH>@KJ7F(L�6+<2FM5(N9HMO189H7O�6P3Q6RLMOIST<�'d\1T�X[���oZqm�wxm*T�\"w�\^ZqX^�[fgm	prX^s
�Av=�LSi]�\n�"\^SUZU\"�oZqmAprs�X[� w�VoSU]�]�Sqwxm^`
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U(V+W(X µ"¬�¯�»¤È±·GÈ�Ä"ª�ª�·�®±»¤°Í¶G´Å°²³[·W¯�»�È�©«´Å×«·�»aÐ

Y ­[´Å®±°ÅÀU»¤©�³.®¤¯�´g¯n´²º�©�»¤°Å®±¿[ªNÐ Y °²³[°Åª9­[ª ¸[·�º�»¤·�·G©«»¤¸^·W»±°²³[º�Ð
U(V(Z+X µ"¬�¯�»¤È±·GÈ�Ä"ª�ª�·�®±»¤°Í¶G°Å³�¸[·�[�³[°Å®±·�´²°²³[·W¯�»�È�©«´Å×«·�»aÐ
U(V+\(\ ] ¯n»¤°Í¯nÃ[´²·CÃ�¯n³�¸NÈ±Ä.ª�ª�·�®¤»±°Í¶E¬�©.È�°Å®±°²×�·;^ ¸[·�[�³[°Å®±·�´²°²³[·W¯�»�È±©�´²×�·W»WÐ
U(V+\(X µ"¬�¯�»¤È±·GÈ�Ä"ª�ª�·�®±»¤°Í¶G´Å°²³[·W¯�»�È�©«´Å×«·�»aÐ

Y ­[´Å®±°ÅÀU»¤©�³.®¤¯�´g¯n´²º�©�»¤°Å®±¿[ªNÐ�Á�¬[¬�»±©�Ç^°²ª�¯n®±·Eª�°Å³[°²ªI­�ª ¸^·Wº�»¤·�·E©�»�¸^·�»¤°²³[º�Ð
U(V+_(W µ"¬�¯�»¤È±·GÈ�Ä"ª�ª�·�®±»¤°Í¶G¬�©.È�°Å®±°²×�·;^ ¸^·;[�³[°Å®±·G´²°Å³[·a¯n»�È±©�´²×�·W»�ÀU©«»�·Q`.­�¯n®±°²©�³�È�°²³u·W´Å·Wª�·�³.®¤¯�´YÀU©�»¤ªNÐ

a Î¡³[°*b ÀU»¤©�³.®¤¯�´g¯n´²º�©�»¤°Å®±¿[ªNÐ
U(V+_(X µ"¬�¯�»¤È±·GÈ�Ä"ª�ª�·�®±»¤°Í¶G°Å³�¸[·�[�³[°Å®±·�´²°²³[·W¯�»�È�©«´Å×«·�»aÐdÁ¡³�¯n´²Ä^È�·;^£Ài¯«¶x®±©«»±°dc�·G¶�©^¸^·«Ð
e(V�fQZ ãE·�³�·�»�¯�®±·aÈá¬�È�·W­�¸^©g^r»�¯n³�¸[©�ª ³"­[ªIÃ�·�»�ÈWÐ
U9h9i(j Y ¯n®±»¤° ÇuÈ¤¶�¯�´Å°²³[ºe»±©«­^®±°²³[·«Ð
U9h9i(X ãE°²×�·�³N¯�È�Ä"ª�ª�·�®¤»±°Í¶�È�¬�¯n»�È�·EªA¯�®±»¤°ÅÇ=½[¶�©�ª�¬[­^®¤·WÈ�¯AÈ±·�®�©nÀ�·�´²·�ª�·W³«®�ªA¯�®¤»±°Í¶�·aÈá®±¿�¯n®W½

°ÅÀ�¯«È±È±·�ª9Ã[´Å·a¸Y½^Üá©�­[´Í¸�Ä"°²·�´Í¸$®¤¿[· È¤¯nª�·Gª�¯n®±»¤° ÇYÐ
U9h9_(j ÆC»�¸^·�»�È�¯9ªA¯n®±»¤° Ç�Ü�°Å®±¿�È±Ä"ªeª�·�®±»¤°²¶GÈ±¬�¯n»�È�°Å®ÝÄ$¬�¯n®�®¤·�»¤³�ÀU©«»�È�ªA¯n´²´YÃ�¯�³�¸^Ü�°Í¸"®±¿N©�»�¬�»±©g[�´Å·«Ð
U9h9_(i ÆC»�¸^·�»�Èá·�´²·�ª�·�³.®�ªA¯�®±»¤°Í¶�·WÈáÀU©«»�¯eÀU»±©«³.®¤¯n´YÈ±©�´²×�·W»WÐ
U9h9X(i ¨�©�ª�¬[­[®±·WÈ�È±¬�·W¶x®¤»¤¯�´Y©�»�¸^·�»¤°²³[º�Ð

� \"�oZUm ì ` ì(k �Av=�LT�X=hYmn] fg]�mnh1SUk&X[fYsIk�fg��m�sWSUT�\^Z�m�¥���m�s�Si��mnk�w�]n`
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v���\"s�]xmLhgSUs�mnT�w
��m�w�VgX�hg]
]xX[Zq�^m+]x�=]xwxmn��]1X^p	ZUSUkYmn\"s1mn��fg\"w�SqX[ko]/��� pr\^T�wxX^sWS*#nSUkY�¢w�VgmFT�X�m� *T�Sqmnk�w
��\"wxsWSÍ¥
����mn���oZqX«��SUkg�A�^s�\"�oV*��X�hYmnZi]�wxXuT�X[k�wxs�X[Zow�VgmI]xwxX^s�\"�^m�\^kgh��EX^s���s�mn��fgSqs�mnh�`áb
\^k���]x��\"s�]xm
hgSUs�mnT�w¡]xX[Zq�^m�sW]CVg\��^m9w�Vgs�m�m9hgSi]xw�SUkgT�w�T�X[����fYw�\"w�SqX[kg\^Zo�oVg\^]xmn] k \^kg\^ZU��]xm^��pr\^T�wxX^sWS*#�m^�Y\^kgh*]xX[ZU�^m^` � VYm
\^kg\^ZU��]xm	�oVg\^]xm �r�IVgSUTWVLSU]u]xX[��m�w�SU��mn]�s�m�prm�s�s�mnh6wxX�\^]�w�VYm;]x�=����X[ZUSUT�pr\^T�wxX^s�S$#n\"w�SqX[kFX^suX^s�hgm�s�SUkY�
]xwxm��T!;hYm�wxm�s���SUkgmn]	\+�oSU�^X^w�\^Ze]�mn��fYmnkoT�m^`Hè�fYs�SUkg�6w�VYm�p \^T�wxX^s�S*#n\"w�SqX[k ��Vg\^]xm^�Iw�VoSU]&]xmn��fgmnkgT�m�SU]
fg]�mnh�wxX/T�X[����fYwxm*w�VYm	��\"wxs�SÍ¥�pr\^T�wxX^sW]�`�&YX^s��G\"s�hLmnZiSU��SUkg\"w�SUX[k
prX[ZUZqX«�CmnhL�����o\^T���]�fY�o]�w�Sqw�fYw�SqX[k
SU])��m�s�prX^s���mnh+hgfYsWSUkY�1w�VYmj]xX[ZU�^mj�oVg\^]xm&fg]�SUkg�
w�VYmj]xwxX^s�mnh+pr\^T�wxX^s�]n` ê p w�Vgm;w�Vgs�m�m&�oVg\^]xmn]��¡w�VYm
p \^T�wxX^s�S*#n\"w�SqX[k&SU]Cfg]�fg\^ZiZq�uw�Vgm9��X[]xwCw�SU��m���T�X[kg]�fg��SUkY�Y`�tek	SUk�wxs�X=hgfgT�w�SqX[k�wxX)]x��\"s�]xmIhgSUs�mnT�wC]xX[ZU�^m�s�]
SU] �[Sq�^mnk1SUk&w�VYm��dX�X^�*���jè�f7,á�gç¡s�SU]��*\^kj\^kgh1é mnSih � ì?>A@AB !W`
&gX^sI]x�=����m�wxs�SUTe��\"wxs�SiT�mn]Gw�Vg\"w�\"s�m��dX[]�Sqw�Sq�^m�hYm��okgSqwxm^��w�VYm��oSq�^X^w�\^Z�]xmn��fYmnkgT�mA��\��	��m�T�VYX[]�mnk

fg]�SUkY�$w�VYm�]x�o\"sW]�Sqw��N�o\"wxwxm�sWk;\^ZUX[kYm9\^kgh;]xX)w�VYm9\^ko\^Zq��]�mI�oVg\^]�meSUk��^X[Zq�^mn]EkYXuT�X[���ofYw�\"w�SqX[k;X[k	s�mn\^Z
k�fg�u�dm�sW]A\^kgh�w�VYm�p \^T�wxX^s�S*#n\"w�SUX[kL�oVo\^]xm�T�\^kLfg]�m�w�VYm*T�VgX[]xmnkL]xmn��fYmnkgT�m*�ISqw�VYX[fYw$��X�hgSU�oT�\"w�SqX[k�`
&YX^s;]x�=����m�wxs�SUT&SUkohYm��okgSqwxm	�gs�X^�oZUmn��]�����\^k��FT�X=hYmn]�\"�[\^Sik¢]xmnZqmnT�w�\�wxmnk�w�\"w�Sq�^m1�oSU�^X^w�]xmn��fgmnkgT�m
�o\^]�mnhFfg�dX[kLw�VYm&]x�o\"s�]�SUw����o\"wxwxm�s�k+\^kgh6w�VYmnk+��X=hgSqpr��w�VgSU]�]�mn��fYmnkoT�m&SUpGkgmnT�mn]�]�\"s��FhgfYs�SUkg�jw�VYm
p \^T�wxX^s�S*#n\"w�SqX[k6wxX/��\^Sik�w�\^SUkLk�fg��m�s�SUT�\^Z�]xw�\"�oSiZUSqw��^`	�IX«�Cm��^m�sn��]xX[��m*T�X�hgmn]��áSikgT�ZUfghgSikY�DCFE9G9H � ]xm�m
v�mnT�w�SUX[kFï�`JI/��mnZqX�� !��EX^s���X[kFw�VYm	\^T�w�fg\^ZGk�fg�u�dm�sW]�]xX
w�Vg\"w)\
p \^T�wxX^s�S*#n\"w�SqX[kFs�mn]�foZqw�]$prs�X[� w�VYm
\^kg\^ZU��]�Si]�`�_¤k1]�fgT�V1T�\^]�mn]��ow�VYm$T�X=hYm�Si]�]xX[��m�w�SU��mn]9hYmn]�T�s�SU�dmnh&\^]9\^k1\^kg\^Zq�=]xm��Ýp \^T�wxX^s�S*#�m�T�X=hYm^`
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prX[fYs�hgS-,�m�s�mnk�wImnZqmn��mnk�w9X^s�hgm�s�SUkY�[] \^koh
TWVYX�X[]�muw�VYmuX[kYm)�ISqw�V1w�Vgmu]���\^ZiZqmn]xw s�X�X^w�����mn\^k=��]���fg\"s�mnh
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�ISUw�V CFE �SH��9VYmnk¢�oSU�^X^w�]	TWVYX[]xmnk hgfYs�SUkg��w�VYm
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w�VYm
]x��\"s�]�Sqw±�e��\"wxwxm�s�ku\��.\^SiZU\"�oZqmESU]DSUkoT�ZUfghYmnhASUk$w�VYm¡��X[]�Sqw�SU�^m���hYm��okgSqwxm�]�m�w��[\^kgh�\"�g�os�X^�gs�SU\"wxmCk�fg��m�s�SUT�\^Z

I



�"\^ZUfYmn]$Vo\n�^m*��m�mnk��^mnkgm�s�\"wxmnh � ]xm�mjv�mnT�w�SqX[k ð ` B !W`&t9�g�oZUSUT�\"w�SUX[k \"s�mn\^]�s�m��os�mn]xmnk�wxmnh�����X[fYs�wxmn]xw
]xm�w1SikgT�ZUfghYm ZUSUkYmn\"s&�gs�X^�^s�\^����SUkg�Y�9]xwxs�foT�w�fYs�\^ZemnkY�[SUkYm�m�sWSUkY�Y�9T�X[���ofYw�\"w�SqX[kg\^Z 
�fgSUh hY��ko\^��SUT�]��
\^T�X[fg]�w�SUT�]���\^kgh��okg\^koT�SU\^Z���X�hgmnZUZUSUkY�Y`�tHprfoZUZ�ZUSU]xwAX^pEw�VYm�wxmn]xw��gs�X^�oZqmn�*]�wxX^�^m�w�VYm�su�9Sqw�V�\j�gs�SUm�p
hYmn]�T�s�Sq�gw�SqX[k&X^pámn\^T�V SU]G�[Sq�^mnk/SUk
ceX[fgZihj\^kgh
v=T�X^wxw � ï í^í[ð !W`

���r� �! #% - %=/6) ' /��,"��47S% -4/6'�� ;5%
KEmnkgTWVg��\"s��Ns�mn]�foZqw�]�\"s�m �^mnkYm�sW\"wxmnh����us�fokgkgSUkY��\$]xX[ZU�^m�s�X[k�\$]xm�w�� X^pd�gs�X^�oZUmn��]�\^kghNs�mnT�X^s�hoSUkY�
SUkgp£X^s��*\"w�SqX[k/X^pESUk�wxm�s�mn]xw$]�fgTWV�\^]�w�VYm�T�X[���ofYw�SUkg�	w�SU��mN\^koh ��mn��X^s��
fo]xmnh�`A_�k�w�VgSU]e]xw�fghY�^���Em
fg]�m \��dm�s�p£X^s��*\^kgT�m��gs�X^�oZUmE\^]C\A��mn\^kg]�wxX$m��"\^ZUfg\"wxm9\^kgh�T�X[���o\"s�mIw�VYm���m�s�p£X^sW��\^kgT�mGX^p�X[fgs¡��vY�
]xX[ZU�^m�s�]�X[k1X[fgs wxmn]xwI]xm�w���`

�Dm�w�� s�m��gs�mn]�mnk�w w�Vgm�]xm�w X^p�\^Zq�^X^s�SUw�Vg��]�w�Vg\"wI�Cm$�9SU]�V&wxX	T�X[���o\"s�m^`GvYfY�g��X[]xm�w�Vg\"wI\��[SU�^mnk
\^Zq�^X^sWSqw�Vg�	��
�� s�m��dX^s�w�]�\$]xw�\"w�SU]�w�SUT�
������ í �IVYmnk�s�fgkNX[k�m�¥Y\^���oZUm��$prs�X[� w�Vgm wxmn]xw¡]xm�w�����\^kgh
w�Vg\"wew�VYmN]���\^ZUZUm�sIw�VgSU]e]xw�\"w�SU]�w�SUT$w�VYm)��m�wxwxm�s�w�VYm)\^ZU�^X^s�Sqw�Vg� SU]9T�X[ko]�SUhYm�s�mnh/wxX	��m^`�&YX^sAm�¥=\^���oZqm^�
 ��� ��Sq�[V�w���mGw�VYm æ  !¢w�SU��m�s�mn��fgSUs�mnhNwxX�]xX[Zq�^m��os�X^�oZqmn���ufg]�SUkg��\^ZU�^X^s�Sqw�Vg����`B&YX^sE\^ZUZ=�gs�X^��Zqmn��]��
��	���CmN�G\^k�w�wxX1T�X[����\"s�mNw�VYmN�dm�s�p£X^s��*\^kgT�muX^pE\^Zq�^X^s�Sqw�Vo�����9Sqw�V/w�Vgm)��m�s�prX^s���\^koT�muX^pCw�VYm
��mn]xw \^Zq�^X^sWSqw�Vg�3SUk&w�Vgm$]xm�w��;`
&gX^s���
��*�gZUm�w �
!��� ��SUk#"$
����('%��
&��'[` � Vgmnk&p£X^s�()� ì \^kgh&mn\^T�V*��
�� �CmuhYm��okYm

+ �,
-��� Y �
!� Y (?!:�/. ì Sqp�
-����01(��
2�
í X^w�VYm�s��9SU]xm^`

� Vgm43 �65�� �75 
 �78:9 �43:5 �<; � � � ]�m�m�è9X[Zi\^k�\^kgh�b/X^s>=m^�áï í^í ï+!�X^pG\^Zq�^X^s�SUw�Vg�?�ISU]�w�VYmnk��[Sq�^mnk����
w�VYm
p fgkgT�w�SqX[k @ � �,(?!/�BA �-CED + �,
-��� Y �
!� Y (�!F � F Y (G� ì �
� V�fg]

@ �A� ì !e�[Sq�^mn]�w�VYm�prs�\^T�w�SqX[k�X^pCw�VYm�m�¥Y\^���oZqmn]�prX^sA�IVgSUTWV�\^Zq�^X^s�Sqw�Vg�?� SU]�w�VgmN��X[]xwAm ,dmnT�w�SU�^m
� \^T�T�X^s�hoSUkY��wxX�w�VYm
]xw�\"w�SU]xw�SUT�
 ��� !W� @ � � ï+!N�[Sq�^mn]�w�VYmjprs�\^T�w�SqX[k�prX^s��IVoSUT�V�\^Zq�^X^sWSqw�Vg�H��SU]N�9Sqw�VgSUk
\
pr\^T�wxX^sNX^p9ï/X^p�w�VYm;��mn]xw���\^kgh6ZiSU�JI>KML�N @ � �,(?!A�[SU�^mn]uw�Vgm*prs�\^T�w�SqX[kFp£X^s)�IVgSiT�V�w�Vgm	\^Zq�^X^s�SUw�Vg�
]�foT�T�m�mnhYmnh�`

_�kjw�VgSi]�]xw�fghY�^�Yw�VYmu]xw�\"w�SU]xw�SUT�]Ifg]xmnh1\"s�m k
X � VYm æ  ! w�SU��mn]�s�mn��fgSqs�mnh&wxX���m�s�prX^s�� w�VYm$\^ko\^Zq��]�m^�gpr\^T�wxX^sWS*#�m^��\^kghj]�X[Zq�^m$�oVg\^]�mn]�`
X � VYm$k�fg����m�s�X^p�kYX[kM#�m�s�X�mnk�wxsWSqmn] SUk&w�VYm$�*\"wxs�SÍ¥&pr\^T�wxX^sn`
X � VYmAwxX^w�\^Zá��mn��X^s��&fg]xmnh&���&w�VYm$]xX[Zq�^m�sn`

���r� O!' � - 
 863P�RQ - ;5"O8A) ' / �
� Vgm�k�fg��m�sWSUT�\^Zos�mn]�fgZqw�]E�Em�s�mAX^�gw�\^SUkYmnh;X[kj\ æ X[����\^�*è$vYï í teZq�oVg\)]xm�s��^m�s��ISUw�V;\)�o\^SUsEX^páçRS B
æ  !9]R'=Sik	X[fgsEm�¥=��m�s�SU��mnk�w�]EX[kgZq�*\N]�SikY�[Zqme�gs�X=T�mn]�]xX^sG�ISqw�V ð ` B c KE��wxmn] X^p�éIt�b �E\^]�fg]�mnh�`?.�m
T�X[����SUZqmnh	w�VYm &YX^s�wxs�\^k:IAIu\^kgh &YX^s�wxsW\^k >"í T�X=hYmn]G�ISUw�V*p fgZUZoX^�gw�SU��SU]�\"w�SqX[k	'�w�VYm��^mnkghYX^sx��]�fg�g�oZUSqmnh
KG�DtAv	�Em�s�m$fg]xmnh�`�teZUZ æ  ! s�m���X^s�wxmnh;w�SU��mn]�\"s�mASUk&]xmnT�X[kohg]�\^kgh��=�IVYm�s�m�\"�o�gs�X^�gs�Si\"wxm^�=SikgT�ZUfghYm
\^ZUZ�S$#«X*T�X[]xw�]�SUk��^X[Zq�^mnh
SUk1VYX[ZUhoSUkY�Nw�VYm�p \^T�wxX^s�]eSUk1hgSUs�mnT�w���\^T�T�mn]�]e�oZqmn]�`Gt æ  ! ZiSU��SqwGX^p¡ï�VgX[fYs�]
�G\^]�SU����X[]xmnh1prX^s�mn\^T�V�T�X=hYm�X[k mn\^TWV��gs�X^�oZqmn� '�\^k��/T�X�hgmuw�Vg\"wAVg\^h kYX^w�T�X[���oZqm�wxmnh \"prwxm�sAw�VgSU]
w�SU��mA�E\^]Is�mnT�X^s�hYmnh1\^]9Vg\n�=SUkY��p \^SUZqmnh�`

@



_�k&\^ZUZdw�VYm�m�¥���m�s�Si��mnk�w�]n��hYX[fg�oZqme�gs�mnT�SU]�SUX[k*s�mn\^Zi]C�Em�s�mAfg]xmnh�` � V�fo]C]xwxX^sW\"�^m$p£X^s�\)s�mn\^Z��G\^] @
����wxmn]C\^kghNprX^s�\^k�SUk�wxm��^m�s��E\^] 
A����wxmn]�` � VYmGs�m���X^s�wxmnh�]�w�\"w�SU]xw�SUT�]�prX^s���mn��X^s��)\"s�m \^ZiZYSUk�b1����wxmn]n`

����� O!' � 8 /0'*; -4"�/6" �,%=8 %�/0$
çC\^T�V	X^pdw�VgmI��vY�
]x��\"s�]xm ]xX[Zq�^m�sW]¡fg]xmnh*SUk�X[fYsEk�fg��m�s�SUT�\^Z=m�¥=�dm�sWSU��mnk�w�]�Vg\^]¡\�k�fg�u��m�s�X^p�T�X[k�wxs�X[Z
�o\"sW\^��m�wxm�s�]�w�Vg\"w9\"s�m$\^]�]�Sq�[kgmnhjhYm�pr\^foZqwG�.\^ZUfgmn]Gw�VYs�X[fY�[Vj\�T�\^ZiZ�wxX�\^k1SUkgSqw�Si\^ZUSU]�\"w�SqX[k	]�fY�gs�X[fYw�SUkYm^`!ekgZqmn]�]LX^w�VYm�s��ISi]xm ]xw�\"wxmnh��;�Em fg]xm w�Vgmn]xm hgm�pr\^fgZUw�]LSUk mn\^T�V T�\^]xm^�&m��^mnk Sqp1hgS-,�m�s�mnk�wLT�X�hgmn]
]xX[��m�w�SU��mn]�TWVYX�X[]�m1\�hgS-,�m�s�mnk�wN�"\^ZUfYm;p£X^s*mn]�]xmnk�w�SU\^ZUZq��w�Vgm1]�\^��m&�o\"s�\^��m�wxm�s�` � VYm	m�¥YT�m��gw�SqX[ko]
\"s�m9w�VYm �oZUX�T���SUkg�A�o\"s�\^��m�wxm�s�]¡w�Vg\"wCT�X[k�wxs�X[Zow�VYmIfg]xmIX^p�VoSq�[V�Zqm��^mnZ�KE��t�v � kYX^wxmIw�Vo\"w CSEFTVH�SU]�w�VYm
X[kgZU�;T�X=hYmAw�Vg\"wIhgX�mn] kgX^w mn���oZqX«�;�Dm��^mnZ ð KG�DtAv�!G\^kohjw�VYm$]xw�\"�oSiZUSqw��	w�VYs�mn]�VgX[ZUh&�o\"s�\^��m�wxm�s � `
.�m
��m�s�p£X^sW��mnh¢\�k�fg�u�dm�s�X^p��gs�mnZUSU��SUko\"s���m�¥���m�s�Si��mnk�w�]�wxXLhYm�wxm�s���SikYm1\�]�fgSUw�\"�oZqm1T�VgX[SUT�m

prX^suw�Vgm	�oZUX�T���SUkg�1�o\"s�\^��m�wxm�sW])Sik�X[fYs)wxmn]xwNmnk��=Sqs�X[ko��mnk�w)\^kgh��á�o\^]xmnhFX[k6X[fYsu��kghgSUkY�[]n��SUkLX[fYs
s�m���X^s�wxmnh/k�fg��m�s�SUT�\^Z�m�¥=�dm�sWSU��mnk�w�]Gw�VYmn]xm$�o\"sW\^��m�wxm�s�]I\"s�m$\^Zq�E\���]9]xm�w wxX ì?B `
. VYmnkFwxmn]xw�SUkg�/w�VYm&]xX[Zq�^m�s�]uX[k6�dX[]�Sqw�Sq�^m���hYm��okoSqwxm��gs�X^��Zqmn��]$w�Vgm*w�VYs�mn]�VYX[ZUh���\"s�\^��m�wxm�s � SU]]xm�w;wxX #�m�s�XY` � VoSU]�s�mn]�fgZqw�]*Sik kYXFk�fg��m�s�SUT�\^Z ��Sq�^X^w�SUkY����mnSUkg����m�s�p£X^sW��mnh�` &YX^s&X[fYs;wxmn]xw�];X[k

k�fg��m�s�SiT�\^ZUZq�jSUkghYm���kgSqwxmA�gs�X^��Zqmn��]��g�Em)s�fgk1��X^w�V
�ISqw�V/w�VYm)T�X=hYm��Û]�hYm�p \^fgZqw � �"\^ZUfYm)\^kgh
�ISqw�V �]xm�wCwxX ì�í K y��^`¡v=fgTWV�\$�"\^ZUfYm Si]�p£s�mn��fYmnk�w�Zq�Nfg]xmnh�Sik�X^�gw�SU��S$#n\"w�SqX[k�\"�g�oZiSUT�\"w�SqX[kg] �Ýv=\^fokghYm�s�]�� ì?>A> 
Y�
ceX[foZUhL\^kgh � X[Sik�w���ï í^í ï+!W���IVYm�s�m*]x��m�mnhLSU]$X^p�w�VYm*mn]�]�mnkgT�m^��\^kghL\^k���SUkg]xw�\"��SUZUSqw±�
SU]uT�X[fgk�wxm�s�mnh
mnSqw�Vgm�s ���&Sqwxm�s�\"w�SU�^m$s�m��okYmn��mnk�w�X^sefgZqw�SU��\"wxmnZU�*���	s�m�p \^T�wxX^s�S*#n\"w�SUX[k1�ISqw�Vj\*ZU\"s��^m�s �"\^ZUfYmAX^p � `

� VYmjT�X�hYmn]�CFEFT0H�\^koh CFESGVHo��\^]N�CmnZiZE\^]Nw�Vgm&fokg]x�=����m�wxs�SUT;]xX[Zq�^m�s�CFE ���o�¡fg]xm;w�VYmjhYm�p \^fgZqw
� � í � ì �IVoSUZqm�CSEFU0H	\^kgh!CFE �SH�fo]xm � � í � íYì \^kgh � � í � í^íYì �os�mn]x��mnT�w�Sq�^mnZq�^`.�mIs�mn��\"s��)w�Vg\"w�CFE �SHAVg\^]�\AT�X[k�wxs�X[ZY��\"s�\^��m�wxm�s �����	� ��
 �
�G�9VgSUT�V��[Sqp�]xm�w�wxX$\��"\^ZUfYmG�^s�mn\"wxm�s
w�Vg\^k X[kYm^��ZUSi��Sqw�]�w�VYmN]xmn\"s�TWV p£X^sA\	�oSq�^X^wewxX �����	� ��
 �
�)s�X«�I]�`e_±p ������� ��
 ���uSU]e]xm�wewxX #�m�s�XY��w�VYm
k�fg�u�dm�sCX^p�s�X«�I]G]xmn\"s�T�Vgmnh;Si]¡fgkYs�mn]xwxs�SUT�wxmnh��rw�VYm�b
\"s��^X«�ISqwA#AT�s�Sqwxm�s�SUX[k	SU]Cfg]xmnh>!W`� ¡s�m���SUX[fg]�Zq�^��w�VYm
hYm�p \^fgZqw)�"\^ZUfYm;�E\^] #�m�s�XY`L�9X��Em��^m�sn�Cm�¥���m�s�SU��mnk�w�\"w�SqX[k+Vg\^]N]�VgX��IkFw�Vg\"wNs�mn]xwxsWSUT�w�SUkY�
w�VYm&�oSq�^X^w
]xmn\"sWT�V�wxX1\j]��*\^ZUZ�k�fg�u��m�s�X^pCs�X«�I]AT�\^k�]�fg�o]xw�\^k�w�SU\^ZUZq�js�mnhofgT�mNw�VYm�\^kg\^Zq�=]xmNw�SU��m �r��X[]�]�Sq��Zq�1\"w
w�VYm;T�X[]xw)X^p \
��X=hYmn]xw)SUkgT�s�mn\^]�m*SUk�w�Vgm	k�fg����m�suX^p�mnk�wxs�SUmn]uSUk�w�VYm	p \^T�wxX^s�]Q!W`
t9])\1s�mn]�fgZqw��áw�VYm
hYm�p \^fgZqw��"\^ZUfYm$Si]�kYX�� ì�í �d\^kghjw�VgSi]G�.\^ZUfgmA�E\^]9fg]xmnhjSUk&X[fYsIwxmn]xw�]�`

����� � $ % ' )�1.35/0%�798.� "�7F7S%�$ $�� ; %�$
te]*\^Zqs�mn\^hY�F��mnk�w�SqX[kgmnh��Cw�Vgm1X^�gw�SqX[k�X^pAVYX[ZihgSUkY� w�VYm/��\"wxsWSÍ¥Fp \^T�wxX^s&fg]�SUkY��hgSUs�mnT�w���\^T�T�mn]�]	�oZqmn]
\��.\^SUZi\"�oZqm*SUk CSEFUVU/\^kgh CSESG9T
T�\^k6\^hghL\
]�Sq�[kgSq��T�\^k�w$S$#«X
X��^m�s�Vgmn\^h����o\"s�w�SUT�fgZi\"s�Zq�/wxX
w�VYm	]�X[Zq�^m
�oVo\^]xm^` .�m SiZUZUfg]xwxsW\"wxmFw�VoSU]��ISqw�V wxmn]�wL�gs�X^��Zqmn� O>6���<VT��
��` &YX^sFw�VgSU]�m�¥Y\^���oZqm^��w�Vgm CSESGST
p \^T�wxX^s�S*#n\"w�SqX[k�\^kgh
]xX[Zq�^m)w�SU��mn]9p£X^se\	]�SUkY�[Zqm$sWSq�[V�w���Vo\^kgh/]�SihYm$�ISqw�VgX[fYwIfg]�SikY��hgSqs�mnT�w���\^T�T�mn]�]��oZqmn]
\"s�m ì^ì `JI�\^kgh í ` ï6I�]xmnT�X[kghg]��Ys�mn]x��mnT�w�Sq�^mnZq�^`�_¤p���Zqmn]�\"s�m$fg]xmnh��Yw�VYm$T�X^s�s�mn]x��X[kghoSUkY�Nw�SU��mn]�\"s�m ì ï�` �
\^kgh ì ` ì ]xmnT�X[kghg]n` � V�fg]ASUk�X[fYs$wxmn]�w�]��D�Em�X[kgZq� fg]xm�hgSUs�mnT�w���\^T�T�mn]�]u�oZqmn]ASqpCw�VYm�s�m*SU]ASikg]�fY *T�SUmnk�w
��mn��X^s��	prX^sIw�Vgm$T�X�hYm�wxX�s�fgkjSUkj��mn��X^s��^`
&gX^s CFEFUVUg��w�Vgm	fg]xm�s)T�\^kFX^�gw�SqX[kg\^ZUZU� ]x��mnT�Sqpr��w�VYm	k�fg�u��m�s�X^p�s�mn\^ZC�.\^ZifYmn]$wxX ��m�X[fYwx�ofYw)SUk

mn\^TWVLhgSqs�mnT�w���\^T�T�mn]�]As�mnT�X^s�h�`�_�k�X[fYsAwxmn]xw�]����Em�fg]xmNw�VYm�hYm�p \^fgZqw��"\^ZUfYm)X^pGï R�� �r�9VYm�s�m���SU]ew�VYm
X^s�hgm�s�X^p � !W`,CSESGST�s�mn��fgSqs�mn]Nw�Vgm/fg]xm�s�wxXF]x��mnT�Sqpr�Lw�VYm/k�fg�u��m�s�X^pes�mn\^ZU]*\^kgh SUk�wxm��^m�sW]�wxX���m
X[fYwx��fYwASUk�mn\^T�V�hoSqs�mnT�wA\^T�T�mn]�]$s�mnT�X^s�h�` .�m*fg]xmN�"\^ZUfYmn]�X^p �"í^í � í^í^í �rX^s�Sqp¡w�VYm�k�fo����m�s�X^pCs�mn\^ZU]
\^kgh
SUk�wxm��^m�s�] s�mn��fgSqs�mnh&wxX	VYX[ZUh1w�VYm���\"wxs�Sq¥&p \^T�wxX^s�\"s�m$prX[fgkghj���&w�VYm�\^kg\^Zq�=]xm$��Vg\^]xm$wxX	�dm$ZUmn]�]
w�Vg\^k+w�VoSU]���w�VYm&�"\^ZUfYmn])p£s�X[� w�VYmj\^kg\^Zq�=]xm&�oVg\^]xm&\"s�mjfg]xmnh>!W` CSESG9T�s�mn��foSqs�mn])SUk�wxm��^m�s	\^kghFs�mn\^Z

>



�EX^s��=]x�o\^T�mn]$w�Vo\"w�\"s�m*\"w�ZUmn\^]xwAw�VYm*Zqmnkg�^w�V�X^pE\/]�SUkY�[ZqmNs�mnT�X^sWh�SUk�w�VYm�hgSUs�mnT�w���\^T�T�mn]�]u�oZqm^` � V�fg]
��mn��X^s��	s�mn��fgSUs�mn��mnk�w�] T�\^k1��m�s�mnhgfgT�mnh1���;s�mnhgfgT�SikY�Nw�VYm$s�mnT�X^s�h/ZqmnkY�^w�V�`

����� ��

� %=/V3 7S"�; <�"�; 
#%�$ "��.1 $ 7S"�; 3P�RQ
v�X[��m¡X^p=X[fYsDwxmn]�w�m�¥Y\^���oZqmn]�\"s�m¡kYX^wá]�fY�g��ZUSqmnhe�ISqw�V$k�fg��m�sWSUT�\^Z^�"\^ZUfYmn])�rX[koZq��w�VYmC]x��\"s�]�Sqw±�9�o\"wxwxm�sWk
SU]�\��.\^SUZi\"�oZqm !W` &gX^s$w�VYmn]xm�T�\^]xmn]n�D\"�g�gs�X^�os�SU\"wxmNk�fg��m�s�SUT�\^Zá�.\^ZifYmn]A\"s�mN�^mnkYm�s�\"wxmnh�`Né m��os�X�hofgT�Sq�oZqm
�o]�mnfghYX"�Ýs�\^kghgX[� X(,���hgSi\"�^X[kg\^Z=mnk�wxsWSqmn]�SUk)w�VYm�s�\^kg�^m � í�Ynì !�\"s�m��^mnkYm�s�\"wxmnh	fg]�SUkg�9w�VYm��Av=�js�X[fgw�SUkYm
� E�� ���á�9VgSUZqm	w�VYm��Ý�Ýw�VFhoSU\"�^X[kg\^ZEmnk�wxs��LSU])]xm�wNwxX��*\.¥	� ì�í^í�Ynì�í�� � !W���IVYm�s�m � �ISU]uw�VYm;k�fg�u��m�suX^p
X(,d��hgSU\"�^X[kg\^ZImnk�wxsWSqmn]�SUk�s�X�� �uX^p�w�VYm1��\"wxs�SÍ¥��Ew�V�fg]*mnkg]�fYsWSUkY� w�Vg\"w*w�VYm/�^mnkYm�s�\"wxmnh �*\"wxs�SÍ¥�SU]
k�fg��m�s�SiT�\^ZUZq����X[]�Sqw�SU�^m$hYm��okgSqwxm^`

_�k*\^ZiZgX[fYsCwxmn]xw�]��=s�Sq�[V�w���Vg\^kgh	]�SUhYm��^mnT�wxX^s�] �G\"s�meT�X[����fYwxmnh*]xXuw�Vg\"wEw�VYmIm�¥Y\^T�wE]�X[ZUfYw�SqX[k"� �rX^p
w�VYmufgkg]�T�\^Zqmnhj]���]xwxmn� !GSU] � � � ì2Ynì2Y ����� Ynì ! � `_¤pNw�VYm6SikY�ofYw1��\"wxsWSÍ¥'Vg\^]1mnk�wxs�Sqmn]
hgS-,�m�s�SUkY���ISihYmnZq� Sik ��\"�[kgSUw�fghYm^�Aw�VYmnk \^k SUkg\^T�T�fgs�\"wxm
]xX[ZifYw�SqX[k ��\�� ��m�X^�gw�\^SUkgmnh'SUk w�VYmLSUkohYm��okgSqwxm T�\^]xmL\^kgh'w�VYm�\^T�T�fYs�\^T�� ��\�� ��m�hgSU *T�fgZqw;wxX
\^]�]�mn]�]NSUk6\^ZiZCT�\^]xmn]n` .�m&\^hg��SU]�m	�Av=� fg]xm�s�]uwxX �gs�]xw)mn���oZqX«� C������ wxX X^�ow�\^SUk+]�T�\^ZUSUkY�
pr\^T�wxX^sW]
prX^s�w�VYmj��\"wxs�SÍ¥+\^kghFw�VYmnk+m�¥=�oZUSUT�Sqw�ZU��]�T�\^Zqmjw�VYmj��\"wxs�SÍ¥6�gs�SqX^s)wxX�T�\^ZUZUSUkg�
w�VYmnSUsNTWVYX[]xmnk�]xX[ZU�^m�sn`
� X�m�¥=\^��SikYm&w�VYm&m ,dmnT�w�]�X^pe]�T�\^ZUSUkg�
X[k+X[fYsNwxmn]xw�m�¥Y\^���oZUmn]���p£X^s�mn\^TWV��"\^ZUfYm;X^pIw�VYm&w�VYs�mn]�VYX[ZUh
�o\"sW\^��m�wxm�s � fg]�mnhjSUk*w�VgmAwxmn]xw�]��Y�EmAs�fgk;��X^w�V	�9Sqw�V&\^kgh&�ISqw�VYX[fgwE]�T�\^ZiSUkY�)X^p�w�VYmA��\"wxsWSÍ¥ � \^kghw�VYm�T�X^s�s�mn]��dX[kohgSUkY�As�SU�[V�w���Vg\^koh	]�SihYm��«`/&YX^sGX[fYsE�dX[]�Sqw�Sq�^m���hYm��okoSqwxm �gs�X^��Zqmn��]���]�T�\^ZUSUkY�u�E\^]EprX[fgkgh
wxXj��\"�^m�\^k�SUkg]�Sq�[kgSq�oT�\^k�wIhgS*,dm�s�mnkoT�m)\^kgh�VYmnkoT�m)�Em)s�m���X^s�w9X[k�w�Vgmum ,�mnT�w�]AX^pC]�T�\^ZUSUkY�	X[kgZq�1prX^s
w�VYmuSUkghYm��okoSqwxm9m�¥Y\^���oZUmn]�`
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t k�fg�u�dm�sIX^p���v=�F]xX[Zq�^m�sW] � SUkoT�ZUfghgSUkg� CFEFU0H7!GSUkgT�ZifghYm�s�X[fYw�SUkgmn] prX^s9\^fYwxX[��\"w�SiT�\^ZUZq�j��m�s�prX^s���SUkY�
Sqwxm�sW\"w�Sq�^m1s�m��okgmn��mnk�w�` .�m/Vo\n�^m/kYX^w	fg]xmnh+w�VYmn]xmjs�X[fYw�SUkYmn]�SUk+w�VoSU]�]xw�fghY�^`+_�kg]xwxmn\^h��CX[kgT�m1�Em
Vg\��^m9T�X[����fYwxmnh�w�VYmI\"�o�gs�Xn¥YSU��\"wxm9]xX[ZUfYw�SqX[k������Em ��m�s�prX^s�� X[kYmI]xwxm��*X^p�SUwxm�s�\"w�Sq�^m s�m���kYmn��mnk�w����
T�X[����fYw�SUkY��w�Vgm�s�mn]�Sihgfg\^Z�� � ����� �A\^kgh/w�VYmnk1s�mnT�\^ZiZUSUkY��w�Vgmu]xX[Zq�^mus�X[fYw�SUkgm$wxX;]�X[Zq�^m �	�R� �
�
prX^s w�VYm�T�X^s�s�mnT�w�SqX[k��g�D`
&gX^sumn\^TWV6sWSq�[V�w���Vo\^kgh�]�SUhgm��N\^kghLT�X^s�s�mn]x��X[kghgSUkY�j]xX[ZifYw�SqX[k ���D�Em	T�X[���ofgwxm*w�VYm	ï«��kgX^s�� X^p

]�T�\^ZUmnhjs�mn]�SUhofg\^Z
� �
� ��� ��� � � � ��� � ����� � � !

t T�VgmnT���SU]A��\^hgm�w�Vg\"w$w�VgSi]�s�mn]�SUhgfo\^Z�SU]A]�fY *T�SUmnk�w�Zq� ]���\^ZUZÝ`�_±pGkYX^w��Dw�Vgm*]xX[Zq�^m�s�Si]As�m��[\"s�hYmnhL\^]
Vg\���SikY�$p \^SUZqmnh�wxX)]xX[Zq�^m w�VYmI�gs�X^�oZqmn� T�X^s�s�mnT�w�Zq�^`�R9X^wxm9w�Vo\"w�w�VYmIs�mn]�SUhgfg\^Z=X^p�w�VYm9fgkg]�T�\^Zqmnh*]x��]�wxmn�
SU]IT�X[���ofYwxmnh�`

� � �#��� �A�O�

� VgmAprfgZiZ�s�mn]�fgZqw�]�\"s�mu\n�"\^SUZU\"�oZqm$\^]I\^k/SUk�wxm�s�kg\^Z�wxmnTWVgkgSUT�\^Z�s�m��dX^s�w �ÝceX[fgZUh1\^koh/v=T�X^wxw��dï í^í[ð !W`
vYSUkgT�mC]�X[��mGX^pgw�VYmG]xX[Zq�^m�s�]á�EmE\"s�mEm�¥Y\^��SUkgSUkg�9\"s�mG]x��mnT�Sq�oT�\^ZUZU��hgmn]�Sq�[kYmnhup£X^sá��X[]�Sqw�Sq�^m���hgm��okgSqwxm

�gs�X^�oZqmn��] � \^kgh ��\n�+��m1fgkYs�mnZUSU\"�oZqm^�¡X^s*m��^mnk¢p \^SUZ �EX[k¢SUkohYm��okgSqwxm&X[kYmn] !W�E�Em1�ISiZUZGhgSU]�T�fg]�]Nw�VYm
��X[]�Sqw�SU�^m���hYm��okgSqwxmA\^kgh/SUkghYm��okoSqwxmeT�\^]�mn]I]xm��o\"sW\"wxmnZq�^`
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� Vgm/s�mnZUSi\"�oSUZUSqw±�LX^p$\^ZUZ9]�SÍ¥¢]xX[Zq�^m�sW]	SUk w�VYm/��X[]�SUw�Sq�^m���hYm��okgSUwxm/T�\^]xm �E\^]	�^mnkYm�s�\^ZUZU�¢VgSq�[V�` ê kgZU�
"�#!$�%'&)( �G\^])kgX^w)]xX[ZU�^mnhL���L\^k��LT�X�hgm^��w�VgSU]$m�¥Y\^���oZUm*��mnSUkY�
X[kYm	X^p�w�Vgm	w±�CX�ZU\"s��^mn]�w+* SqwNSU]$X^p
X^s�hgm�s�s�X[fY�[VgZq� >��"í w�VYX[fg]�\^koh��Y\^kgh&SUk��^X[ZU�^mn] ]xX[��m ðA> ��SiZUZUSqX[k	kYX[kM#�m�s�X[] 'gkgXN]�X[Zq�^m�s��E\^]I\"�oZqm�wxX
\^ZUZUX�T�\"wxm�]�fg *T�Sqmnk�w���mn��X^s��^`�t9hohgSqw�SqX[kg\^ZiZq�^��w�Vgs�m�m�X^pCw�Vgm)X^w�Vgm�s�ZU\"s��^m��gs�X^�oZqmn��]�� %-, ./%',�0 � . $�1�132
\^kgh�46587:9;9����Em�s�mAkYX^w�]xX[Zq�^mnh;���DCSEFUVUg��mnSqw�VYm�sG��mnT�\^fg]xmew�VYm æ  ! w�SU��meZUSi��Sqw¡�G\^]Em�¥=T�m�mnhgmnh&X^s
w�VYm�s�m$�E\^]9\���mn��X^s��;\^ZUZUX�T�\"w�SqX[k1m�s�s�X^s �r�IVoSUT�V1T�X[foZUhjkYX^w ��m$\n�^X[SihYmnh1w�VYs�X[fY�[Vjw�VYm�fo]xmAX^p��oZqmn]
prX^sIw�VYmupr\^T�wxX^sW]Q!W` CFE9GST�m�¥YT�m�mnhYmnh
w�VYm æ  ! w�SU��m�ZiSU��Sqw�prX^sIw�VYmuw�VYs�m�m:< #�=�>?" m�¥Y\^���oZqmn]9\^kgh1prX^s
�gs�X^�oZqmn��] "�#!$�%'&)( \^kgh %-, .@%-,!0 w�VYm�s�mA�G\^] SUkg]�fY *T�Sqmnk�wE��mn��X^s��;wxX��gs�m��gs�X�T�mn]�]Ew�VYm$�*\"wxs�SÍ¥ �rw�Vg\"w
SU]n�dwxX1]��oZUSqw9w�VYm��gs�X^�oZUmn� SUk�wxX&mnZqmn��mnk�w�]Afg]�SUkg� C����9Ho` � VYm æ  ! w�SU��mNZUSU��SUwI�G\^]Am�¥=T�m�mnhgmnh����
CFESTVHo�SCSEFUVUg�Y\^kgh CFE9G9H�prX^s w�VYmA< #3=�>?"CB �gs�X^�oZUmn�j`
.�m)�gs�mn]�mnk�w9w�VYm���m�s�prX^s���\^kgT�mu�gs�X^�oZUmAp£X^sew�VYm æ  ! w�SU��mup£X^sew�VYmuT�X[���oZqm�wxmu]�X[ZUfYw�SqX[k �rw�Vg\"w

SU]n��w�VYm æ  ! w�SU��m9p£X^sE\^kg\^Zq�=]�SUkY�Y��pr\^T�wxX^sWSU]�SUkY�u\^kgh*]xX[ZU��SUkg�Ap£X^sG\�]�SikY�[Zqm�s�Sq�[V�w���Vg\^kgh	]�SUhYm !�p£X^sCw�VYm
]�Sq¥&]xX[ZU�^m�s�] SUk�&�Sq�[fYs�m�
Y` ì `
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&�Sq�[fYs�m�
Y` ì(k  ám�s�prX^s���\^kgT�mj�gs�X^�oZqm^�
@
�,(?! k/æ  !Ùw�SU��m � ]xmnT�X[kgho]Q!up£X^s*w�VYmjT�X[���oZqm�wxm1]xX[ZifYw�SqX[k

�r��X[]�Sqw�SU�^m���hYm��okgSqwxm��gs�X^�oZqmn��]Q!W`

_¤w SU]GSU����mnhgSU\"wxmnZq��\"�g��\"s�mnk�w�VYX«�'�ufoT�V&��m�wxwxm�s CFESUVH�SU]Ew�Vg\^k&Sqw�]Gs�SU�.\^ZU]n����mnSUkY�u��mn]xw�SUk >"í3G
X^páw�VYm$T�\^]xmn]��d\^kgh&�ISqw�VoSUk	\�pr\^T�wxX^s9X^p�ï)X^páw�VYmA��mn]xw SUk;m��^m�s��jT�\^]xm^` ê pDw�VYmAX^w�Vgm�s9]xX[Zq�^m�sW]��SCSE��SH
SU]��ISqw�VgSUkN\Ap \^T�wxX^s¡X^p�ï�X^p�w�VYm���mn]xw�Sik�s�X[fY�[VgZU� B"í3G X^p�w�VYm T�\^]�mn]����9VgSUZqm CFE9G9H$\^kgh CSEFT0H�\^T�VgSUm��^m
w�VYm)]�\^��m)Zqm��^mnZDSUk
\"s�X[fgkgh �"í3G X^p�w�VYm)T�\^]xmn]�` � Vgm$X[fYw��ÝX^p£��T�X^s�m�]xX[Zq�^m�s�]I�dm�s�p£X^s��ÙZqmn]�] �EmnZUZD�ofYw��
\^]N\^Zqs�mn\^hg��kYX^wxmnh���w�VYmn]xm&T�X=hYmn]N\"s�m;hgmn]�Sq�[kYmnh6wxX ]�X[Zq�^m;]��dmnT�Si\^Z¡T�ZU\^]�]�mn]uX^pI�gs�X^�oZqmn�*] � CFESU9U
SU]
prX^s��o\^kghYmnhj]���]xwxmn�*]�\^kgh!CSESGST)p£X^s���kgSqwxm��ÝmnZqmn��mnk�w \"�g�oZiSUT�\"w�SqX[kg]Q!Q'�w�VYm��&T�X[���o\"s�m$fokYpr\��^X[fYs�\"�oZU�
�ISUw�V&w�VYm$X^w�VYm�sI]�X[Zq�^m�s�]ISik&wxm�s���]�X^p æ  ! w�SU��mA�IVYmnk&s�fgk&X[k1X[fYs �^mnkYm�s�\^Z�wxmn]xw9]xm�w�`

ì^ì
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k�fg����m�s	X^pA�^m�s�� ]���\^ZiZ�mnZqmn��mnk�w�]�`'_¤pA�Cm \^]�]xmn�u�oZqm�&áç
�gs�X^�oZqmn��]e\^kgh w�VYmnk�]x�oZUSUwISUk�wxX;mnZUmn��mnk�w�]��9Sqw�V(C����VHo��CFESG9T	��m�s�prX^s���]eZqmn]�]e�EmnZUZDw�Vo\^k SUp�s�fgk
X[k
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wxX s�fgk C����VHo` � VYm	k�fg�u�dm�s�X^p��gs�X^�oZqmn�*]Ap£X^su�IVgSUTWV�w�VYm	X[fYw��ÝX^p£��T�X^s�m;]�X[Zq�^m�s�]�CSEFUVU
\^kgh CSESGST
fg]�mnhj�oZqmn]GwxX*]�wxX^s�m$w�VYmnSqsIpr\^T�wxX^s�]I�E\^]Is�mnZU\"w�Sq�^mnZU�	]���\^ZiZ/�rX[kYm�\^kghjmnSU�[V�w��gs�mn]x��mnT�w�Sq�^mnZq��!W`
&gX^s�w�VYmE]�fY�o]xm�wáX^poZU\"s��^mE�gs�X^��Zqmn��]��(&�Sq�[fYs�m�
Y` ï9s�mnSUkYprX^s�T�mn]�w�VYmE\"�o�o\"s�mnk�wá]�fg�dm�sWSqX^s�Sqw±�eX^p=CSEFU0Ho`
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&�Sq�[fYs�m�
Y` ï k  ám�s�prX^s���\^kgT�mj�gs�X^�oZqm^�
@
�,(?! k/æ  !Ùw�SU��m � ]xmnT�X[kgho]Q!up£X^s*w�VYmjT�X[���oZqm�wxm1]xX[ZifYw�SqX[k

� ZU\"s��^m$��X[]�Sqw�Sq�^m���hYm���kgSqwxmA]�fY�o]�m�wE�os�X^�oZqmn��] !W`

prX^s���m�sIfo]�SUkY��VgSq�[VY��Zqm��^mnZ�KG�DtAvd`
t T�ZqX[]xm�m�¥=\^�*SUkg\"w�SqX[k	X^p�w�VYm�]xm��o\"s�\"wxmA\^kg\^ZU��]xm^�=p \^T�wxX^s�S*#�mA\^kgh;]xX[Zq�^m�w�SU��mn]CprX^sEw�VgmehgS*,dm�s�mnk�w

]xX[ZU�^m�s�])� ]xm�m ceX[fgZih$\^kgh)vYT�X^wxw���ï í^í[ð !�]�VgX��I]Dw�Vg\"wDw�VYmC��X^wxmnk�w�SU\^ZiZq�eZUmn]�]��Ým�¥=�dmnko]�Sq�^m¡t�b/è \^kg\^Zq�=]�SU]
X^s�hgm�s�SUkY�$fg]�mnh����
CSEFU0HuSU]�SikghYm�mnh�p \^]xwxm�sEw�Vg\^k*w�VgmI\^kg\^Zq�=]xmI��Vg\^]xmn]�X^pOCFESTVH)\^kgh CFE��9Ho`  ám�s�Vo\"�o]
��X^s�m/]�fYs��os�SU]�SUkg�[Zq�^��w�VYmjpr\^T�wxX^sWS*#n\"w�SqX[k¢w�Si��mj�[\^SUkg]�\"s�m/m��^mnk ��X^s�mj�os�X[kYX[fgkgT�mnh�` � VgSU]���Sq�[V�w
��m*\"wxwxs�SU�ofYw�\"�oZqm�wxX
w�VYm	fo]xm�X^p���m��^mnZ ð KG�DtAvd��\^ZUw�VYX[fY�[V�w�VYm;]�\^��m*\^hg�.\^k�w�\"�^mn]N]�VYX[fgZUh�w�VYmnk
��m	]�Vg\"s�mnh���� CFE �SH \^kgh CFESGVH * w�VYm*Zi\"wxwxm�s)T�X=hYmn]NhYX
\^T�w�fo\^ZUZq����m�s�p£X^sW� ]�ZUSU�[V�w�Zq� ��m�wxwxm�sNw�Vg\^k
w�VYm KE��t�v��Ýp£s�m�m+CSEFT0Ho�Y�ofYw kgX^wI]�Sq�[kgSU�oT�\^k�w�ZU�*]xXY` � V�fg] X[kYm�T�\^k1X[koZq�	]�fgs���S*#�mAw�Vg\"wRCSEFU0H	�)fg]xw
��m �dm�s�p£X^s��*SUkY��Zqmn]�]	�EX^s����e\^kgh w�Vg\"w&w�VgSU];SU]	ZiSq�^mnZq�+��mnT�\^fg]xm w�VYm:CFEFU0HFp \^T�wxX^s�]j\"s�m�\^T�w�fg\^ZUZq�
]x��\"s�]xm�sn` � VgSU]9SU]eT�X[kY�gs���mnh SUk &áSU�[fYs�m 
Y` ð `$cASq�^mnk w�VYmup \^T�wxX^s�S*#n\"w�SUX[kg]���w�VYmN]xX[ZUfYw�SUX[k1w�SU��mn]eprX^s
w�VYm�]xX[ZU�^m�s�]�SU]�Zqmn]�]�]�Sq�[kgSU�oT�\^k�w�ZU�1hgS-,�m�s�mnk�w���\^Zqw�VgX[fY�[V CSEFU0H&\^koh:CFEFT0Hj\"s�mN]�ZUSq�[V�w�Zq�jpr\^]�wxm�sAw�Vg\^k
w�VYmnSUseT�X[����m�w�SqwxX^sW]�`�. VYmnk Sqw9T�X[��mn]ewxX;X��^m�s�\^ZiZá��mn��X^s��/fg]�m^��&�Sq�[fYs�m 
Y` 
&SUkghgSUT�\"wxmn]9w�Vg\"w�CSEFTVH
SU]e�^mnkYm�sW\^ZUZq�jw�VYm���X[]xw�prs�fY�[\^Z ��\^Zqw�VYX[fg�[V:CFEFU0H&\^kgh CFE �SHj\"s�mNkYX^w�p \"se��mnVgSikgh�`9�9X��Em��^m�sn�ákYX^wxm
w�Vg\"wuw�VYm*��mn��X^s�� fo]xmnh���� CFEFUVU/\^kgh CFE9GST/SU]AhYm���mnkghYmnk�w$fY��X[k�w�VYm*TWVYX[SUT�m*X^pGw�VYm	ZqmnkY�^w�V�X^p
w�VYm;SUk=��T�X^s�m*�CX^s���\"s�sW\n�=] '�s�mnhgfgT�SikY�jw�VYmn]xm;]xX1w�Vg\"w)��X^s�m��gs�X^�oZqmn��]$\"s�m	]xX[Zq�^mnh6fg]�SUkg�;��Zqmn]$prX^s

ì ï



I

DCE I�F

1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

MA27 (2 failed)
MA47 (1 failed)
MA55 (5 failed)
MA57 (1 failed)
MA62 (5 failed)
MA67 (2 failed)

&�Sq�[fYs�m�
Y` ð1k  ám�s�p£X^sW��\^kgT�m$�gs�X^�oZqm^�
@
�,(�! k R9fo����m�sGX^p�mnk�wxs�Sqmn]ISUk;w�VYmApr\^T�wxX^sW] �r��X[]�Sqw�Sq�^m���hgm��okgSqwxm

�gs�X^�oZqmn��]Q!W`

w�VYmAp \^T�wxX^s�]��EX[fgZUh&��\"�^m+CSEFUVU�\^kgh!CSESGSTN�ufoT�Vj��X^s�m$T�X[���dm�w�SUw�Sq�^m$SUk;wxm�s���]GX^p���mn��X^s��^` � VgSU]
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MA27 (2 failed)
MA47 (1 failed)
MA55 (5 failed)
MA57 (1 failed)
MA62 (5 failed)
MA67 (2 failed)

&�Sq�[fgs�m�
Y` 
 k  ám�s�prX^s���\^kgT�m��gs�X^�oZqm^�
@
�,(�! k b/mn��X^s��jfg]�mnh �r��X[]�Sqw�Sq�^m���hYm���kgSqwxm��gs�X^�oZUmn��]Q!W`

SU]I]xm�mnkj���;T�X[kg]�SUhYm�s�SUkg�)w�Vgm 
 � 8 ��
�� 
 ��mn��X^s��&fg]xmnh�`�_¤pá�*SUkgSU�)fg� ��mn��X^s��&SU]Gw�VYm�X��^m�s�s�SihgSUkY�
T�X[kgT�m�sWk��K&�Sq�[fYs�m�
Y` � ]�VYX��I]�w�Vo\"w�X[fYw��ÝX^pi��T�X^s�m9]xX[Zq�^m�sW]�\^kgh��[SUk)�o\"s�w�SiT�fgZU\"s CSESGSTY�[\"s�m��os�m�p£m�sW\"�oZqm)*
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MA55 (5 failed)
MA57 (1 failed)
MA62 (5 failed)
MA67 (2 failed)

&�Sq�[fYs�m 
Y` �1k  ám�s�prX^s���\^koT�m��gs�X^�oZUm^�
@
�,(?! k b
SUkgSU�)fg�>��mn��X^s�� s�mn��fgSqs�mnh �r��X[]�Sqw�Sq�^m���hgm��okgSqwxm

�gs�X^�oZqmn��]Q!W`

kYX^wxm$Vgm�s�m�w�Vg\"w hg\"w�\NX[k&w�VYmA��SUkoSU�ufo�H��mn��X^s��	kYm�mnhgmnhjSU]GkYX^w�\n�"\^SUZU\"�oZqm�prX^s�w�VYm�X[ZUhYm�s ]xX[ZU�^m�s�]
� CFESTVH	\^kgh CFE �SH1!W`
��������� ����������� 

� � �!��
��C���
	 ��� ��� CSEFU0H
v=SikgT�m$w�VYm)�g�[fYs�mn]I�gs�mn]xmnk�wxmnh SUk1w�VYmu�gs�m��=SqX[fg] ]�mnT�w�SqX[k�]xwxs�X[kY�[Zq�j]�fg�^�^mn]xw9w�Vo\"w CFESUVH;SU] w�Vgm���mn]xw
�^mnkYm�sW\^ZÍ�Ý�ofYs���X[]xme��vY��]xX[Zq�^m�sGp£X^sG��X[]�Sqw�SU�^m���hYm��okgSqwxm9�gs�X^�oZUmn��]�� \"w Zqmn\^]�wESUk	wxm�s���]GX^p æ  ! w�Si��mn]
s�mn��fgSqs�mnh>!W��SqwESU]CX^p�SUk�wxm�s�mn]xwCwxXN]xm�m�Sqp��EmeT�\^k	prfgs�w�VYm�sGSU���gs�X«�^m9Sqw�]C��m�s�prX^s���\^kgT�m^` ê kYm9�E\���wxX�hYX
w�VgSi] ��Sq�[V�w���mewxX	s�m��oZU\^T�mAw�Vgm�teb
è X^s�hYm�sWSUkY�N�^mnkYm�s�\"wxmnh
SUkjw�VYm$\^kg\^ZU��]�Si]G�oVg\^]xm^`/. Sqw�V&w�VgSi] SUk
��Sikgh��=�CmuVg\n�^m�T�X[ko]�SUhYm�s�mnh&w�Vgs�m�m�\^Zqwxm�s�ko\"w�Sq�^mn]�`

� VYm/�gsW]xw*��X[]�]�SU�oSUZUSqw±�LSU]	wxXFfo]xm1w�VYm��ufoZqw�SÍ��Zqm��^mnZI�^s�\"�oV¢��\"s�w�Sqw�SqX[kgSikY��X^s�hYm�s�SikY���^mnkYm�s�\"wxmnh
��� w�VYm b
ç � _�v �o\^T��.\"�^m ��
$\"s����oSU]�\^kgh�
$fg��\"sn� ì?>A>A> !W` _�k �o\"s�w�SiT�fgZU\"sn�N�Em fg]xm�s�X[fgw�SUkYm
C ��� � � �7N��78����d���IVoSUT�V+\^SU��]�wxX�T�X[���ofYwxmj�oZiZÍ�Ýs�mnhgfgT�SikY�/X^s�hgm�s�SUkY�[]NprX^s�]x�o\"s�]�m1��\"wxs�SUT�mn]�fo]�SUkY�
\)�ufoZqw�SUZqm��^mnZgkgmn]xwxmnh	hoSU]�]xmnT�w�SqX[k	\^Zq�^X^s�Sqw�Vo�j` � VYmI�o\^T��.\"�^mASU]¡� s�Sqwxwxmnk	SUk æ '��Cm�T�X[���oSiZqmnh�SqwC�ISqw�V
p fgZUZ¡X^�gw�SU��S*#n\"w�SUX[k6\^kgh+fg]�mnhLw�VYm;p \^T�SUZUSqw±��X(,dm�s�mnh6��� CFESUVH �IVgSiT�VF\^ZUZqX��9]�w�VYmjT�X=hYm;wxX�\^T�T�m��ow
m�¥=wxm�s�kg\^ZUZU����]�fg�g�oZUSqmnh	�oSq�^X^w�X^sWhYm�s�SUkY�[]n`�.�m)hYmnkYX^wxm$w�VoSU]GX^�gw�SqX[k CFEFU0H C �	� � �Y`

v=mnT�X[kghgZq�^���CmeT�X[kg]�SUhgm�s¡w�VYme��SUkgSU�)fg� hYm��^s�m�m9X^s�hgm�s�SUkY��T�X[���ofYwxmnh	����w�VYme\^kg\^Zq�=]xmI��Vg\^]xm X^p
CFESTVHo` � VgSU]GSU]E�gs�X«��SUhgmnh	\^]�\^k&X^�gw�SUX[k&�ISqw�VgSUkDCSEFUVH�Sqw�]xmnZqp¤`?.�m$hYmnkYX^wxmAw�VgSi]CX^�ow�SqX[k CSEFU0H CSEFT0Ho`
&�SUko\^ZUZq�^���Em�Vg\n�^m�wxs�SUmnh�\j]x��mnT�SU\^Zá�^m�s�]�SqX[k�X^pCw�VYm�teb
è X^s�hYm�sWSUkY� � ]xX�X[k�wxX/�dm)s�mnZqmn\^]�mnh�SUk

�Av=� \^] C��SU��g��]xm�m&è�f7,á�¡ï í^í ï+!W�ESUk6�IVgSUTWVL�gs�mnT�\^fYw�SqX[kg])\"s�m;w�\"�^mnk+wxX mnko]�fYs�m	w�Vg\"w � T�ZqX[]xm;wxX2!
hYmnko]xm�s�X��9]�hYX1kYX^wuhYX[��SUkg\"wxm*w�VYm�ZqX=T�\^Z�]xmn\"s�TWV�prX^s�w�VYm*\"�o�gs�Xn¥YSU��\"wxm��*SUkgSU�)fg�¦hYm��^s�m�m^` .�m
s�m�prm�sewxX	w�VgSi]I\^] CSEFU0H C��SU��g` æ fgs�s�mnk�w�Zq�^�FC��9U��;SU]I]�fg�g�oZUSqmnhj\^]�\*�gs�Sq�"\"wxmu]�fg�Y�Ý�o\^T��"\"�^m)X^p�CSEFU0Ho�
\^kgh/T�\^ZUZqmnh1hgSUs�mnT�w�Zq�	\^]I\^k1X^�gw�SqX[k&���&w�VYm$ZU\"wxwxm�sn`

ì 




.�mA]�VgX�� w�VYme�dm�s�p£X^s��*\^kgT�mI�gs�X^�oZqmn]Cp£X^s4CSEFUVH)s�mn]�fgZqw�SikY�$prs�X[� w�Vgmn]xm9prX[fYsGhgS-,�m�s�mnk�wCX^s�hgm�s�SUkY�
]xwxsW\"wxm��[Sqmn]9Sik�&áSU�[fYs�mn]�
Y` B \^koh�
Y`JI�`
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MA57 (1 failed)
MA57 Metis ordering (1 failed)
MA57 MA27 ordering (2 failed)
MA57 MC50 ordering (1 failed)

&�Sq�[fYs�m�
Y` B1k  ám�s�prX^s���\^kgT�m$�os�X^�oZqm^�
@
�,(?! kEæ  ! w�SU��m�� ]xmnT�X[kghg]Q!Gp£X^s w�Vgm$T�X[���oZqm�wxm�]�X[ZUfYw�SqX[k&prX^s

CFESUVH��9Sqw�V1hgS-,�m�s�mnk�w�\^kg\^Zq�=]�SU]GX^s�hYm�sWSUkY�[]��r��X[]�Sqw�Sq�^m���hgm��okgSqwxm��gs�X^��Zqmn��]Q!W`

&gX^sáw�VgmCT�X[���oZUm�wxm¡wxmn]xw�]xm�w��"w�VYm�s�mESU]DZUSUwxw�Zqm�wxX9TWVYX�X[]xmC��m�w±�Cm�mnk)w�VYmEhYm�pr\^foZqw�CFESUVH9X^s�hYm�s�SUkg� \^kgh
w�VYm CFESUVH C ��� ���
\^kgh CFESUVH C��9U���\^Zqwxm�s�kg\"w�SU�^mn]�` ê koZq� CSEFU0H CSEFT0H�]�m�mn��]�wxX ��m�s�prX^s�� ��X�X^s�Zq�^`
� VoSU]G]xm�mn��]�X=hgh&]�SUkgT�m�X[kYm$ko\^Sq�^mnZq�	�*Sq�[V�wGm�¥=��mnT�w�w�Vg\"w�w�VYm$��SUkoSU�ufo�HhYm��^s�m�mAX^s�hYm�s�SUkg�)]�VgX[fgZUh
�gs�X�hgfoT�mG\���m�wxwxm�s�X^sWhYm�s�SUkY�ew�Vg\^k�w�VgmGTWVYmn\"��m�sn����fYw�Zqmn]�]�w�VYX^s�X[fg�[V���t�b/è \^Zqwxm�s�ko\"w�Sq�^m^`��IX«�Cm��^m�s
w�VgSi]�wxs�mnkgh�Vo\^]�\^Zqs�mn\^hY�)��m�mnk�s�m���X^s�wxmnh�X[k*���^��p£X^s¡m�¥=\^����Zqm^��te��mn]xwxX«��m�w¡\^Z ` � ì?>A>AB !W` æ m�s�w�\^SikgZq�^�
hYm�w�\^SiZqmnh;m�¥=\^��Sikg\"w�SqX[k	X^pDw�VYm�hg\"w�\NSUkjceX[fgZUh;\^kgh1v=T�X^wxw�� ï í^í[ð !Es�m��^mn\^ZU]Gw�Vo\"wE��X^w�V	w�VYmAk�fo����m�s
X^pákYX[kM#�m�s�X[] Sik*w�VYmAp \^T�wxX^s�]�\^kgh&w�VgmewxX^w�\^ZD��mn��X^s��	s�mn��foSqs�mnh	p£X^s�w�VYmA]xX[ZifYw�SqX[k&\"s�mA]�Sq�[kgSU�oT�\^k�w�ZU�
ZqX«�Cm�s9�ISqw�V&w�VYm$t�b
è X^s�hYm�s�SikY�Y`
&gX^s	w�VYm1]�fY�o]xm�w�X^pAZU\"s��^mj�os�X^�oZqmn��]Nw�Vgm/kYmn]xwxmnh=��hoSU]�]xmnT�w�SqX[k¢b
ç � _xvFX^sWhYm�s�SUkY��SU]*]�fY��m�s�SqX^sn`

� Vgm�s�m/SU]�]�w�SUZUZ�ZUSqwxw�ZUm;wxXFT�VYX�X[]xm
�dm�w±�Cm�mnk w�VYm/hgm�pr\^fgZUw
CSEFU0H6\^kgh CFEFU0H C��SU	�LX^s�hYm�s�SikY�[]��E�ISqw�V
CFESUVH CFESTVHLs�fgkgkgSikY��\���X�X^s*Zi\^]xw�` � VgSU]�]xwxs�X[kg�[Zq��]�fY�^�^mn]xw�]*w�Vg\"w	\�kgmn]xw���hgSU]�]�mnT�w�SqX[k¢X^s�hgm�s�SUkY�
]�VgX[fgZUh&��m��gs�X��=SUhYmnhj\^]9\^kjX^�gw�SqX[k1�ISqw�VgSUk&\^k��&prfYw�fgs�m�m��^X[ZUfYw�SqX[kjX^p�w�VYm CFEFU0H��o\^T��"\"�^m^`

�#�r� �E�.1.% ���43 8A% %���" � -4; %�$
��� �8��� 	�

��
�������������������
���� �!�������

.�m kYX�� w�fYs�k�wxX�w�Vgm/SUkghYm���kgSqwxm&wxmn]xw*]�foSqwxm^` ê pAT�X[fYs�]�m^�C�oSU�^X^w�SUkY���)fg]xw*kYX«�Ù��mj��m�s�prX^s���mnh
prX^su]xw�\"��SUZUSqw±��\^]��CmnZiZ¡\^]$prX^su]��o\"s�]�Sqw±��s�mn\^]xX[kg]�`/v=SikgT�m CFESU9U1\^koh CFE9GSTj�Em�s�m;kYX^w�hYmn]�SU�[kYmnh�prX^s
SUkohYm��okgSqwxme�gs�X^��Zqmn��]��=w�VYm��&�Em�s�m$X[��Sqwxwxmnh1p£s�X[�3w�VYmn]xm$wxmn]xw�]n`

� VYm9X«�^m�s�\^ZUZ�s�mnZiSU\"�oSUZUSUw���SUk	w�VYmASUkghYm��okoSqwxmIT�\^]xmA�G\^]�kYX^wG\^]�VgSq�[V;\^]Gp£X^sGw�VYm���X[]�Sqw�Sq�^m���hgm��okgSqwxm
X[kYm^` t9ZiZ�X^p w�VYm;T�X�hgmn]�mnSqw�Vgm�sum�¥YT�m�mnhYmnh+w�VYm;\n�"\^SUZU\"�oZqm;��mn��X^s���X^s)w�VYm;w��EX"��VYX[fYs æ  ! w�SU��m

ì��
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MA57 (1 failed)
MA57 Metis ordering (1 failed)
MA57 MA27 ordering (2 failed)
MA57 MC50 ordering (1 failed)

&�Sq�[fYs�m�
Y`JI k  ám�s�prX^s���\^kgT�m$�os�X^�oZqm^�
@
�,(?! kEæ  ! w�SU��m�� ]xmnT�X[kghg]Q!Gp£X^s w�Vgm$T�X[���oZqm�wxm�]�X[ZUfYw�SqX[k&prX^s

CFESUVH��9Sqw�V1hgS-,�m�s�mnk�w�\^kg\^Zq�=]�SU]GX^s�hYm�sWSUkY�[]�� ZU\"s��^m��dX[]�Sqw�Sq�^m���hYm��okoSqwxmA]�fY�o]xm�wG�gs�X^�oZqmn��]Q!W`

ZUSi��Sqw)p£X^s��os�X^�oZqmn��]���7������"����7���� B ��	�

������������	�

�������
����	�

�������
��\^kgh������ 5�����	! �'
p fYs�w�VYm�s�m�¥=��m�s�SU��mnk�w�\"w�SqX[kNSUkghgSiT�\"wxmnhuw�Vo\"w���Vg\^h)w�VYm�w�SU��mGZiSU��SqwákYX^w��dm�mnkNm�¥YT�m�mnhYmnh���w�VYm ��mn��X^s��
�EX[fgZUh
fgZqw�SU��\"wxmnZU�;Vg\��^mu��m�mnk
m�¥=Vo\^fg]xwxmnh�` teZqw�VYX[fY�[V"��7��#� B Si] w�VYm)ZU\"s��^mn]xw�SUkghYm���kgSqwxmA��\"wxs�SÍ¥
SUk�X[fgs$]xm�w��Dw�VYm�s�mn��\^SUkghYm�sA\"s�m	kYX^wA�o\"s�w�SUT�foZU\"s�Zq�1ZU\"s��^m^��\^kgh�SqwA\"�g��mn\"s�]$w�Vg\"wAw�VYm�hgSq 	T�fgZqw��
SU]
]�Si���oZq��w�Vg\"w�k�fg��m�sWSUT�\^ZE�oSq�^X^w�SUkY��hgfgs�SUkY�
w�VYm&pr\^T�wxX^s�S$#n\"w�SqX[k Zqmn\^ho]uwxX�]�Sq�[kgSq�oT�\^k�wN�oZUZÍ��Sik���m��^mnk
�IVgmnk	\)s�mn\^]xX[ko\"�oZqmeX^s�hYm�s�SUkg�$X[k&]x�o\"s�]�SUw����^s�X[fokghg]EVg\^]¡��m�mnk;prX[fgkgh;hgfYs�SUkg�Aw�VYmA\^kg\^Zq�=]xm9��Vg\^]xm^`
 ¡s�X^�oZqmn�$� 9�7�%& '��� �G\^]�]xX[Zq�^mnhNX[kgZU�$���+CSESGVHo�^\^kgh)m��^mnk�VYm�s�mEw�VYm æ  !¢w�SU��mE�G\^]�ZU\"s��^m^` CSEFUVH
\"�g��mn\"s�mnh1wxX*]xwxs�fY�^�[ZUmA�ISqw�Vjw�VYm$]�SUkY�[fgZU\"s�m�¥Y\^���oZUmn]���(�) B ��\^kgh*��(�) B �!
��Y�IVgSUTWV&�Cm�s�m$mn\^]�SUZq�
]xX[ZU�^mnh$���ew�Vgm�s�mn��\^SUkoSUkY�G�o\^T��"\"�^mn]��^�o\"s�w�SUT�fgZU\"s�ZU�RCFE �SHI\^koh CSESG9Hg` � VYm�X^w�VYm�s�]�SUkY�[foZU\"s�m�¥=\^���oZqm^�
� 4 7�
�hYm�prmn\"wxmnh/��X^w�V CFEFT0H;\^kgh CFEFU0Ho` ê w�Vgm�sI�gs�X^��Zqmn��]�w�Vg\"w9�Cm�s�m�kYX^w9]�X[Zq�^mnh1���jSUkghgSq�=SUhgfo\^Z
�o\^T��.\"�^mn]��Em�s�m+� 5�� 4#(,�-���.
 7�	�4�/ B�0 �u\^koh1	�

�������2� � CSE��SH1!W�3
 7�	�4�/4� 0�0 � CFE��9H;\^kgh(CSESGVHo�
w�VYm Zi\"wxwxm�s¡p \^SUZUSUkY�9wxX$�gs�X=hgfgT�m�\^k�\^T�T�fgs�\"wxmI\^kg]x�Em�s�prX^s�w�VYm fgko]�T�\^ZqmnhN�gs�X^��Zqmn� �ISqw�VYX[fYw�Sqwxm�sW\"w�Sq�^m
s�m���kYmn��mnk�wQ!W�o\^kgh�56/47 B �
56/47�8�\^kgh�56/4�-� � CSESG9H1!W`
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