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ÛÝÜcb�e�qytµÜ~z?gwb�iË`�r;`�dJuBÞ?b»uÀdh`�b:tfj:i?q|i?ß�{sq|à;`»á#âvt�q©eÌÞBq©kKã
kD`�dh`�iIe�kDdhj;gäkDj;dhgÌb;{§gÌj~Þ?`�{ytÀÞB`�r:`�{|j;a@`�Þ }~uå{|j;ß:q|æ�q|b;ict
b�iMÞFaMtfuBæ%Ü?j:{sj:ß;qytve%thá�ÛÝÜcb�eÀq|t�eJÜ?`Ëdhj;{|`Qj�kÌqsiIehz?q©ehqsj:i
q|iFtJzcæ%Üådh`�b:tfj:i?qsicßIáçâ¯ièehÜ?q|t¾acb;aM`�d�o�éH`Qb�eJeJ`�g�a?e«ehj
ÞB`£tJæ�dJq|}M`Áj;i?`ÀaMb�dJeJqyæ&z?{yb�d¾b;tJaM`£æ+e±j;kµÜIzcgÌb;iÝ`�r:`�dhu~Þcb»u
dh`�b;tJj;icqsi?ß�ê�q|iIeJz?qseJq|j;i�b;icÞ�qsiMtfq|ß;ÜIevêÝq|iÁæ&j:g�aczBehb�eJq|j;icb;{
eJ`�dJgwt�ëìÛ�`�qsictfehb;iIeJqyb�eJ`�j:z?dwb�icb;{suBtJq|t�qsiÎeJÜc`�kDj;dhgíj�k
b�æ&j:g�aczBehb�eJq|j;icb;{(g�jBÞB`�{Zq|g�ac{s`�g�`�iIeJ`�Þ�q|iÏb¾æ�j;ß:i?q©ehqsr:`
b�d%æ%Ü?qseJ`£æ+eJzcdJ`:ë
n~aM`£æ&qsîMæ�b;{s{|u;oÀeJÜ?qyt�éHj:dJà�`�ïBa?{sj:dJ`£tËehÜ?`ðqsiIeh`�dha?dJ`�ehb�ã
eJq|j;ièb;icÞÎeJÜ?`1æ&j;gÌa?z?ehb�ehqsj:icb�{�g�jBÞB`�{sq|i?ßËj;k¸Þ?q|thæ&j�r:`�dhu
ehb:tfàBtvêÊe%b;tJàBt¸é�Ü?`�dh`�tfzMÞ?ÞB`�iQq|ictJqsß:Ü:e%t§dh`�tJz?{©e§kDdhj;g�æ&zBã
g$zc{|b�eJq|r;`.qsiBkDj:dJgwb�eJq|j;i«ñóò.j�éH`�dht�`&e*b;{@�£ô;ô:õ?o�nBæ%Ü?j~j;{|`�d�`�e
b�{���ô;ô:ö?o,x�`&e%æ�b�{skD`À�£ô;÷;�Iø+ë«nBzcæ%ÜQehb:tfàBtµb;dJ`Ìq|g�a@j;dJehb;iIe
kDj;dwzcicÞB`�d%tfehb�iMÞBqsicß1îMi?`�d±Þ?`&ehb;qs{ytÌj�k¸Ü~z?gwb�iÊ`�r:`�dhu~Þcb»u
dh`�b;tJj;icqsi?ß�ñD`:ë ßMëso�qsgÌa?{|q|æ�q©eµacdJjBæ&`£tJtJ`�t%ø+oÂ}@`�u:j;icÞ1`&ïBa?{|qyæ&qse
dhz?{s`�ãG}Mb;tJ`�Þ1dJ`£b;tJj;i?q|i?ß¾a?dJ`�r�b�{|`�iIeµqsiÏæ�j;ß;icq©ehqsr:`Ìthæ&q|`�iMæ&`;ë
��t�tfÜcj�é�i«q|iÀò.j�éH`�dht.`&e³b�{*ñf��ô;ô:õ:ø&o?tfz?}?ùv`�æ+e%t�æ�j;z?{yÞ¾dJ`�ã
tJaMj:icÞwÞBqytJæ�dJq|gÌqsicb�eJq|i?ß;{|u�eJj$æ�j;Ü?`�dJ`�icæ&`NehÜcb�eHeJÜ?`�u�æ�j;z?{yÞ
i?j;e,`�ï~ac{sqyæ&qseJ{|u§q|Þ?`�iIeJqskDu;o;b;icÞ§ehÜcb�e�ehÜ?q|t,q|gÌa?{sqyæ&qse(dJ`£æ&j:ß;i?qsã
eJq|j;i¾j�k,æ&j;Üc`�dh`�icæ�`�ß;zcq|ÞB`£Þ«tJz?}Bùv`£æ+e%tHß:dhb:ÞBzcb;{s{|u�eJj�éNb�d%Þ?t
b�iÎ`&ïBa?{|q|æ�q©ewdh`�a?dh`�tJ`�iIe%b�eJq|j;iìj�k³b1Ü~z?icæ%Ü¹ëÎÛÝÜ?q|{s`�tJzcæ%Ü
Ü~z?icæ%Ü?`£t¹gÌq|ß;ÜIe�tJz?dfkúb:æ&`*ûIz?qseJ`.tfzMÞ?ÞB`�ic{su³qsiIehj�æ&j:icthæ&q|j;zctfã
i?`£tJt�o-ehÜ?`1zcicÞB`�dh{|uIq|i?ß ñDq|g�ac{sqyæ&qse%ø¾æ&j:ß;i?qseJq|r;`1a?dhj~æ�`�thtf`£t
é.`�dh`�dhb�eJÜ?`�d$æ&j:iIeJq|iIzcj;zct�ëÁnBæ%Ü?j~j;{|`�d$`&e�b;{�ñf��ô;ô:ö:ø¸acdJ`�ã
tJ`�iIeJ`£ÞQdJ`�{|b�eJ`�Þ1îciMÞBqsicß:t�ë¾Û�`�q|iIeJ`�dha?dh`&eµehÜ?`±tJq©ehzcb�ehqsj:i

b;t�q|i~r;j:{sr~q|i?ß¸gÌb;qsic{su�qsgÌa?{|q|æ�q©eHg�`�gÌj;dhuµé�q©ehÜwtfzcæ�æ&`£tJtJqsr:`
b;æ�æ&z?g�z?{yb�eJq|j;i�j;k³q|iBkDj;dhgwb�ehqsj:i¹ëåÛ�`�eJÜc`�i�qsgÌa?{|`�gÌ`�i:e
eJÜcq|t¸b�iMb�{|u~tJqyt-q|iÁb�iÀ`�ïBq|tfeJq|i?ß«æ�j;ß:i?q©ehqsr:`$b�d%æ%Ü?qseJ`£æ+eJzcdJ`&ê
ü�ý:þUÿ������ ñónBz?iÁ��õ:õ:�;ø&ë
�#{sqsefeh{s`w}cb:æ%à~ß;dhj;z?icÞÁq|t¸q|iQj;d%ÞB`�d¸Ü?`�dJ`:ë�n~z?iÝñv�£ô;ô?�»ø
îcd%tve(a?dhj;a@j:tJ`�Þ�b-ehÜ?`�j:dJu§j;kMÜ~z?gwb�i�`�r:`�dhuBÞ?b»u¸dJ`£b;tJj;i?q|i?ß
}cb:tf`£Þ�j;i¾b�æ�j;g�}?qsiMb�eJq|j;i±j�k�dhz?{|`&ãº}cb;tJ`�Þ�dJ`£b;tJj;i?q|i?ß$b;icÞ
tJqsgÌq|{|b;dJqsevuIãG}cb:tf`£Þ¸dJ`£b;tJj;i?q|i?ßMo£q|gÌa?{|`�gÌ`�iIeJ`£Þµé�qseJÜÌb-gÌqsïIã
eJzcdJ`Hj�k?{|j~æ�b�{|q|tfe,b;icÞµÞBqytfeJdhqs}?z?eJ`�Þ�æ&j:i?i?`�æ&eJq|j;i?qytfe�gÌjBÞB`�{yt�ë
�NÜ?qyt,eJÜ?`�j;dhu§é.b:t�kDz?dfehÜ?`�dZÞ?`�r;`�{sj:aM`£Þ�b;icÞ�`�{yb�}@j;d%b�eJ`£Þµq|i
n~z?iËñf��ô:ô:�;ø&ë��NÜ?`¸eJÜ?`�j;dhu±éNb;tN}cb:æ%à;`£Þ±z?a�}~u±aMtfuBæ%Ü?j;ã
{|j;ß;qyæ�b;{c`�rIqyÞB`�icæ&`³qsi±eJÜ?`�kDj;dhg#j�kUr:`�dh}cb�{Ma?dhj�eJjBæ�j;{yt*tJzcæ%Ü
b;t�ehÜ?j:tJ`�q|iFlHj;{|{sq|ictwb�iMÞÊxÀq|æ%Ücb;{|tJà~qµñv�£ô;÷;ôIø+ë �Ub�eJ`�d
j;iUocbÌi?`�éðæ&j:ß;i?qseJq|r;`µb;dhæ%Ücq©eh`�æ+ehz?dh`;o ü�ý:þUÿ������ o?é.b:t�ÞB`&ã
r;`�{sj:aM`£ÞQñón~z?iì��ô;ô:ô?ocn~zci�`&e�b;{,��õ:õ?�»ø+o?b�iMÞ¾eJÜ?qyt-gÌjBÞB`�{
j�k,dJ`£b;tJj;i?q|i?ß�é.b:t.qsicæ�j;dhaMj:dhb�eJ`£Þ�q|i:ehj�eJÜ?`§b�d%æ%Ü?qseJ`£æ+eJzcdJ`:ë
�NÜ?`Hi?`�éÏæ&j:ß;i?qseJq|r;`Hb�d%æ%Ü?q©eh`�æ&eJz?dh`(Ücb;t�tfzMæ�æ&`�`�ÞB`£Þ¸qsi�æ�b�a?ã
eJzcdJq|i?ß§b³r»b;dJq|`&evu§j;k@Ü~z?gwb;i�{|`�b;dJi?q|i?ß¸Þ?b�e%b³qsi�a?dhqsj:d�tJq|g�ã
z?{yb�ehqsj:ict§ñón~zci¾`�e�b�{��;õ;õc�;oBn~z?iQ��ô:ô;ô?o?�;õ;õ:�:ø+ë
��t«é�qs{|{�}@`1ÞB`�ehb;qs{|`�ÞÝ{yb�eh`�d£o.eJÜ?`�tfq|g$z?{yb�ehqsj:iÝj�kµÞBqytvã
æ&j�r:`�dhu¸ehb:tfàBt(é�qseJÜ?q|iÌeJÜcq|tHb�d%æ%Ü?q©eh`�æ&eJz?dh`�b;æ�æ�z?d%b�eJ`�{su�æ�b�a?ã
eJzcdJ`£t§eJÜc`±Ü~z?gwb�iËÞ?b�ehbÀb:t§é.`�{|{óë	�NÜ?qyt$tJq|g$z?{yb�ehqsj:iÏqsiBã
ÞBqyæ�b�eJ`�t-eJÜ?`�tfq|ß;icq©îMæ�b�iIe�dhj;{|`µa?{yb»u;`£Þ�}Iu¾q|g�ac{sqyæ&qse³gÌ`�g�ã
j;dhuÀq|iÏÜ~z?gwb�iQ`�r:`�dhu~Þcb»u�dJ`£b;tJj;i?q|i?ßcë�
?z?dJeJÜ?`�dJgÌj:dJ`:oUqse
ÞB`�g�j:ictfeJd%b�eJ`£tÂÜ?j�éQtfzMæ%ÜµbNdJ`£b;tJj;i?q|i?ßNa?dhj~æ�`�thtÂicb�eJz?d%b�{|{su
kúb�{|{ytNj;zBe-j;k�ehÜ?`µæ&j:ß;i?qseJq|r;`¸b�d%æ%Ü?qseJ`�æ&eJz?dh` ü�ý;þUÿ������ ë
â¯iQeJÜ?`«dJ`�gÌb;qsiMÞB`�dµj;kHehÜ?qyt$acb;aM`�d�o,é.`wîcd%tve$ÞB`£tJæ�dJq|}@`
eJÜc`�`&ïBaM`�dJq|gÌ`�iIeht�j�k§òHj�é.`�d%t�`&e±b;{$ñv�£ô;ô;õIø+ë�Û�`�eJÜ?`�i
a?dh`�tJ`�iIe«j:z?d¾qsiIeJ`�dJacdJ`�ehb�ehqsj:ièj�k$eJÜ?`�`&ïBa@`�dhqsgÌ`�iIe%b�{³dJ`�ã
tJz?{©e%t�ë,Û�`NeJz?dhi$ehÜ?`�i�ehj¸Þ?`�thæ&dhqs}@`.eJÜ?`�ß:`�i?`�dJqyæHæ�j;ß:i?q©ehqsr:`
b�d%æ%Ü?qseJ`£æ+eJzcdJ`:o ü�ý:þUÿ������ o»zctf`£Þ¸qsi�æ�b�a?eJz?dhqsicßNeJÜ?`HÜIzcgÌb;i
Þ?b�ehb?ë�
-`�ï~e�o?ehÜ?`µacb;dfehq|æ�z?{yb�d�tJ`&ehz?a�j�k,eJÜ?`�b�d%æ%Ü?q©eh`�æ&eJz?dh`
kDj;d�æ�b;aBeJz?dhq|i?ß�eJÜcq|t�tf`�e�j�k�Ü~z?gwb�iì`&ïBaM`�dJq|gÌ`�iIeht$q|t�ÞB`&ã
thæ&dhqs}@`�ÞÂë¸Û�`$ehÜ?`�i�ÞB`�thæ&dhq|}M`$eJÜ?`�dJ`£tfzc{©e%t�j;kHtfq|g$zc{|b�eJq|i?ß
eJÜc`�`�ï~a@`�dhq|g�`�iIehtHj�kUò.j�éH`�dht*`&eNb�{(ñv�£ô;ô;õIø�zctJqsicß ü�ý:þUÿ��
����� ë�
,q|icb�{|{su:octJj;gÌ`§ß;`�i?`�d%b�{¹ÞBqythæ&zcthtfq|j;iMt�æ&j;gÌa?{|`&eh`§eJÜc`
acb;aM`�d�ë
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�¹`�e«zct«`&ï?b;g�q|i?`�tfj:g�`ÁÜIzcgÌb;iåÞ?b�ehbQehÜcb�e�qs{|{|zctvehdhb�eJ`£t
q|i:ehz?qseJq|j;iìb;icÞQqsiMtfq|ß;ÜIe$q|iÏÜ~z?gwb�iÏdh`�b;tJj;icqsi?ßÏñ"�Nr;`�d%tJàIu
b�iMÞ	#§b�Ü?ic`�gwb�iË�£ô;÷:ö?o@nBz?iË��ô:ô?�:o@n~{|j;gwb�iì��ô;ô:÷:ø&ë�Û�`
é�q|{s{³{sj~j:àÊq|iIeJjìeJÜ?`1`&ïBaM`�dJq|gÌ`�iIehb;{³Þcb�ehbÏkDdJj:g'ò.j�é.`�d%t
`&eÏb�{�ñf��ô;ô:õ:ø&oµkDjBæ&zctJq|i?ßFj:i eJÜc`�q|d1ehÜ?q|dhÞÑ`&ïBaM`�dJq|gÌ`�iIe�o
é�Ü?qyæ%Ü�éNb;t.æ&j;iMæ&`�dhi?`£ÞÌé�q©ehÜ±ß;d%b;Þ?zcb�{�$féNb�dhg�q|i?ßµzca&%§ehj
b�Ü~z?icæ%Ü�b�icÞ«{yb�eJ`�dNeJjwbwæ&j:i~rIqyæ+ehqsj:i¹ë
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�-{seJÜ?j:z?ß;Üµq|iIeJz?qseJq|j;i$Ücb;tU}M`�`�i$ÞB`�îci?`£Þµb;t�$veJÜc`ZqsgÌgÌ`&ã
ÞBqyb�eh`.b;a?a?dh`�Ü?`�ictfq|j;i�j�kMb;i$j:}Bùv`�æ&e�}~u¸ehÜ?`Ng�q|icÞ�é�q©ehÜ?j;z?e
eJÜc`wqsiIeJ`�dJr:`�iIeJq|j;i�j�k�b�i~uÀdh`�b:tfj:i?q|i?ß«acdJjBæ&`£tJt %QñG��ï~kDj;d%Þ
mZicß;{|q|tJÜ�_�q|æ&eJq|j;icb;dJu?ø&o�j;d $fq|gÌg�`£ÞBqyb�eJ`.à~i?j�é�{|`�ÞBß:`;o�b;t,q|i
a@`�d%æ&`�a?eJq|j;i±j:d�æ&j;iMtJæ�qsj:zctfic`�tht�o~ÞBqytvehqsi?ß:z?qytfÜ?`£ÞwkDdhj;g�gÌ`&ã
ÞBqyb�eh`³à~i?j�é�{|`�Þ?ß;`¸b;t.qsi¾dh`�b;tJj;icqsi?ß %±ñúÛ1`�}ctveh`�d � t�_�qyæ+eJq|j�ã
icb;dJu?ø+oIé.`�q|ictveh`�b:ÞÌrIq|`�éÝq|iIeJz?qseJq|j;i¾b;tHbµà~qsiMÞwj�k¹dh`�b:tfj:iBã
q|i?ßcë���`�b:tfj:i?qsicß�`�icæ&j:gÌacb;thtf`£t.}Mj;eJÜ�`&ïBa?{|qyæ&qse�a?dhj~æ�`�thtf`£t
ñD`�ïBa?{sqyæ&qse�dhz?{|`�t-b;icÞ¾{sj:ß;qyæ�t%ø.j;i¾eJÜ?`$j;i?`§Ücb;icÞÂo@b�icÞ¾q|g�ã
a?{|q|æ�q©e¸a?dhjBæ&`�thtJ`�t$ñúqsiIehz?q©ehqsj:i1b;icÞÀq|ictJqsß:Ü:e+ø�j:iÀeJÜc`�j;eJÜ?`�d
ñónBz?iì�£ô;ô?�:oU�£ô;ô:�:ø+ë�â¯iÀkúb;æ&e�o^q|i:ehz?qseJq|j;i1b;icÞ�q|ictJqsß:Ü:e¸b�dh`
q|g�a@j;dJehb;iIewæ�j;gÌa@j;i?`�i:e%tÌj�k³ÜIzcgÌb;iÎdh`�b:tfj:i?q|i?ßcë �NÜ?`�u
tJz?a?a?{|`�gÌ`�iIewb�icÞËß;z?qyÞB`±`�ïBa?{sqyæ&qse�dh`�b:tfj:i?q|i?ßcë �NÜc`±{yb�efã
eJ`�dNÜcb;tH}M`�`�i¾b�gÌa?{|u�ÞBjBæ&z?gÌ`�iIeh`�Þ�q|i«æ�j;ß:i?q©ehqsr:`�thæ&q|`�icæ�`
b�iMÞ«��â³ñótf`�`;o?`:ë ßMësoMlHj:{s{|qsiMt�b�icÞ¾x�qyæ%Ücb�{ytfà~q(�£ô;÷;ôcoB_�b»r~qyt
��ô:ô;õco��*b�icß�b�icÞ��:j;Ü?iMtfj:iBã ��b�q|dhÞ¸��õ:õ?�»ø+o�}czBe�i?j;eUu;`�e¹eJÜc`
kDj;dhgÌ`�d£ë³xÀj;dh`�tfeJzcÞBq|`�t³j;k*Ü~z?gwb�iÀ`�r;`�dhuBÞ?b»u¾dJ`£b;tJj;i?q|i?ß
q|iIr:j;{|r~qsi?ß�q|i:ehz?qseJq|j;i�b�icÞ¾q|ictJqsß:Ü:e-b;dJ`³i?`�`£ÞB`�Þ¹ë
â¯i«ehÜ?`$ÞBqythæ&j�r;`�dJu�e%b;tJà±j�k(ò.j�éH`�dht.`�e�b�{*ñf��ô;ô:õ:ø&o?ÞBz?dJã
q|i?ßÏ`�b:æ%ÜÎehdJqyb�{Go�bËtJ`&e�j�kw�»�Qæ&{|z?`�éHj:dhÞctÀñKehÜcb�e±qyt�oNb;i
$fqseJ`�g %:ø§é.`�dh`�a?dh`�tJ`�iIeh`�Þ�eJj�tfzc}Bùv`�æ&eht�o,j:i?`±é.j;d%ÞÏb�e�b
eJq|gÌ`;ëèmHb;æ%ÜÎæ�{szc`¾é.j;d%ÞËéNb;twb�dh`�tJaMj:ictJ`±ehjQbQtfeJq|g$zBã
{|zct.éHj:dhÞ±qsi±eJÜ?` #¸`�iIeJã���jItJb;i?j
	�é.j;d%Þ�b;thtfjBæ�q|b�eJq|j;iweh`�tfe
ñ #¸`�iIe§b;icÞ���j:thb�i?j�	Ý��ô?�£õ:ø&ë �NÜ?`�îcd%tveÌ�£�«æ&{|z?`ÌéHj:dhÞct
jBæ�æ�z?dJdh`�Þ��µj;dH{s`£tJt*eJq|gÌ`�tHj;zBe.j�k*�£õ;õ;õ§b:t*b$dJ`£tfa@j;ictJ`�ehj
eJÜc`NtfeJq|g$zc{szct�é.j;d%ÞÂo�b;icÞµehÜ?`�u$éH`�dJ`.dhb;icÞBj:g�{|u§b;thtfq|ß;ic`�Þ
eJj�aMjItfqseJq|j;iÁ�&ã%�£�Bë �NÜ?`�{|b:tveHeJÜ?dh`�`¸æ&{|z?`�é.j;d%Þ?t*j~æ�æ&z?dhdh`�Þ
gÌj;dh`weJÜMb�iì��ehqsgÌ`£t$b�iMÞÏéH`�dJ`wd%b�iMÞBj;gÌ{|u�b:tJtJqsß:i?`�Þ1ehj
a@j:tJq©ehqsj:iF�£ö�ã%�£�BëÝn~z?}?ùv`�æ+e%t � ehb;tJàËéNb;t�ehjÏq|ÞB`�iIeJqskDuËeJÜc`
é.j;d%Þ�eJÜcb�e�éNb;t$b:tJtJjBæ&qyb�eh`�ÞQé�qseJÜì`£b;æ%ÜÏj;k�eJÜ?`��£��æ�{szc`
é.j;d%Þ?t�ë
�NÜ?`$æ&{|z?`µé.j;d%Þ?tNkDdhj;g `�b:æ%Ü�tf`�e�éH`�dJ`§acdJ`£tf`�i:eh`�Þ¾j;ic`
b�e(b�eJq|gÌ`;ë(n~z?}Bùv`£æ+eht�é.`�dh`.dJ`£û:zcqsdh`�Þ¸ehj¸ß;`�ic`�d%b�eJ`.b�é.j;d%Þ
eJj�é�Ücq|æ%ÜÏ`£b;æ%ÜQj�k.eJÜ?`«æ&{|z?`�é.j;d%Þ?t¸é.b:t§b;thtfjBæ�q|b�eJ`�Þ�b�kKã
eJ`�d§eJÜc`±a?dh`�tJ`�iIehb�eJq|j;i�j�k�`�b:æ%ÜÏæ&{|z?`wéHj:dhÞ¹ë��NÜ?`�u1é.`�dh`
ß;q|r;`�iF�£õ�ã%�£�Átf`£æ&j;iMÞ?twb�kKeh`�dÌeJÜc`�a?dJ`£tf`�iIehb�ehqsj:iìj;k³`£b;æ%Ü
æ&{|z?`¸é.j;d%ÞÂë�âºk(tJz?}Bùv`�æ&eht.r~qs`�éH`£Þ«b�ß;`�i?`�d%b�eh`�Þ±éHj:dhÞ�b:tNb
a@j�eJ`�iIeJqyb�{HtJj;{|zBehqsj:i¹oUehÜ?`�u�é.j;z?{yÞQæ%Ü?`�æ%àIãºgÌb;dJà�qse¾ñúqsiMÞBq©ã
æ�b�eJq|i?ß�b $fÜ~z?iMæ%Ü&%:ø&ë*ÛÝÜ?`�i�eJÜ?`�u±é.`�dh`µæ&j:iIr~q|icæ&`£Þ«eJÜcb�e
eJÜc`-éHj:dhÞ�éNb;t(b§tJj;{|zBeJq|j;i¹o�eJÜ?`�u�é.j;z?{yÞ�gwb�dhàµq©eHé�q©ehÜÌb;i

 ñDq|icÞBqyæ�b�eJq|i?ß�b $Jæ�j;i~r~q|æ&eJq|j;i&%Iø+ë
��tHdJ`�aMj:dfeh`�ÞÌq|i±ò.j�éH`�dht�`�e.b�{�ñv�£ô;ô:õ:ø+o:qsi«bµtJb;gÌa?{s`�j�k
��õ:õ±tJz?}Bùv`£æ+eht�oUtJz?}Bùv`£æ+eht§b;dJdhq|r;`�ÞÁb�eµb±Ü~z?iMæ%Ü1j:i1b�}@j;z?e
eJÜc`§��õ�ehÜ�æ�{sz?`�é.j;d%Þµj:i�b»r:`�d%b�ß:`�ñúx����£õ?ë|�£�?o;nB_����Më �:�;ø&ë
�NÜ?`�b»r:`�d%b�ß;`�i~z?g$}@`�dµj;kNæ�{szc`wéHj:dhÞ?t¸qse§eJj~j:àÀkDj;dµtJz?}Bã
ùv`�æ&eht�eJj«ß;jwkDdhj;g b�Ü~z?iMæ%Ü�eJj±b«æ&j:iIr~qyæ+ehqsj:i�é.b:t�b�}@j;z?e
�;ë���ô¾ñón?_��³õcë ô:�:ø+ë

����� ÒIÓHÔ � Õ���Õ � Ô � Ô?ÚvÖHÓ4Ö��±Ô � ��� � Ô �
��t tJz?ß:ß;`�tfeJ`£Þ�}~u ò.j�é.`�d%tè`&eÑb;{Ýñv��ô:ô;õIø+oìtJz?}Bùv`£æ+eht
æ&j:z?{yÞÑdh`�tJaMj:icÞÑÞ?q|thæ&dhqsgÌq|icb�ehqsicß;{|u eJj æ&j:Ü?`�dh`�iMæ&`ÎeJÜcb�e
eJÜc`�u�æ&j:z?{|ÞÀi?j�e�`�ïBa?{sqyæ&qseJ{|u�q|Þ?`�iIeJqskDu;oÂb�iMÞ�eJÜcb�e�ehÜ?q|t�q|g�ã
a?{|q|æ�q©e.dJ`£æ&j:ß;i?qseJq|j;iÌj�kUæ�j;Ü?`�dJ`�icæ&`�ß;z?qyÞB`�ÞwtJz?}Bùv`£æ+e%t*ß:dhb:Þ~ã
zcb;{s{|u�ehj�é.b;dhÞ?t�b;i�`&ïBa?{|q|æ�q©e-dh`�a?dh`�tJ`�iIe%b�eJq|j;i¾j�k(bÌÜ~z?icæ%Ü¹ë
n~z?}?ùv`�æ+e%t $féNb�dhgÌ`�Þ zca&% eJj eJÜc`ètfj:{szBehqsj:iÑq|i�b�iWqsiBã
æ&dh`�gÌ`�i:e%b�{³b�icÞ�ß:dhb:ÞBzcb�{�gÌb;i?i?`�d�ë �NÜMb�e«qyt�o�é�Ü?`�dh`�b:t
Ü~z?icæ%Ü?`£tZj:dHæ&j:i~rIqyæ+ehqsj:ict(gÌq|ß;ÜIe.tJz?dJkúb;æ&`-ûIz?qseJ`³tfzMÞ?ÞB`�ic{su
q|i:ehj�æ�j;icthæ&q|j;zMtfi?`£tJt�o;q|gÌa?{|q|æ�q©e-æ&j:ß;i?qseJq|r;`�a?dhj~æ�`�thtf`£tZé.`�dh`
d%b�eJÜc`�d-æ&j:iIeJq|iIzcj;zct�ë*�-i�q|gÌa?{|q|æ�q©e�dh`�acdJ`£tf`�i:e%b�ehqsj:i«ß:dhb:Þ~ã

zcb;{s{|uèß:b;qsic`�Þ tvehdJ`�i?ß�ehÜ¹ë ÛÝÜ?`�i ehÜ?`Ï{s`�r;`�{§j�kwb;æ+ehqsr�b�ã
eJq|j;iWdh`�b;æ%Üc`�ÞÑbðæ�`�dJehb�q|i Þ?`�ß;dh`�`:owæ&dhj:thtfq|i?ßFbðæ�`�dJehb�q|i
eJÜcdJ`£tfÜ?j:{|Þ¹oHehÜ?`Àq|gÌa?{sqyæ&qse±dh`�a?dh`�tJ`�iIe%b�eJq|j;iÎeJdhq|ß;ß;`�dJ`£ÞÎb;i
`&ïBa?{|qyæ&qse�j:i?`;ëèñº��iÏeJÜ?`�j;eJÜ?`�d�Ücb;icÞÂo*b;iì`�ï~ac{sqyæ&qse�dh`�a?ã
dh`�tJ`�iIehb�eJq|j;iÝgÌqsß:ÜIe�b;{|tJjË}@`�b:æ+eJq|r�b�eh`�Þåb:t«bìdJ`£tfzc{©e¾j�k
dh`�{yb�eJ`£Þå`�ïBa?{sqyæ&qse�à~i?j�é�{s`£ÞBß;`:o�`:ë ßMëso³`&ïBa?{|qyæ&qse�dhz?{|`�t�o§b�{sã
eJÜcj;z?ß:ÜwzctfzMb�{|{su�eJÜc`�dh`-éH`�dJ`�dJ`�{|b�eJq|r;`�{|uµkD`�éètfzMæ%ÜwdJz?{|`�t�ë²ø
�ËÜ~z?iMæ%Üµé.b:t¹q|icÞBqyæ�b�eJ`�Þ¹o�b;tUb-dJ`£tfz?{se�j;kcb�i§`�g�`�dJß:`�Þ§b;icÞ
tJz���æ&q|`�iIeJ{|uËb;æ&eJq|r»b�eJ`£Þì`�ï~ac{sqyæ&qse�dh`�acdJ`£tf`�i:e%b�ehqsj:i¹ëËmZr:`�i
b�kKeh`�dÊeJÜMb�e�aMj:qsiIe�oÁq©e%tÊtfeJdh`�icß�eJÜ7gÌqsß:Ü:eÝæ&j:iIeJq|iIzc`åehj
ß;dhj�é§o�b�icÞQehÜ~zct�`�r;`�iIeJzcb;{s{|u;o(tJz?}Bùv`�æ&eht�gÌqsß:Ü:e�qsiMÞBq|æ�b�eh`
b $Jæ&j:i~rIqyæ+ehqsj:i&%»êèb�iÁ`�r;`�i1tfeJdhj;i?ß:`�d³`&ïBa?{|q|æ�q©eµdh`�acdJ`£tf`�iBã
ehb�eJq|j;i¹ë
x�`�æ%Ücb;i?qytvehq|æ�b�{|{su ñDqGë `:ëso�æ&j:g�aczBehb�eJq|j;icb;{s{|u?ø+o±é.`èæ�b;i
`�b:tfq|{|u�qsgwb;ß;q|i?`³eJÜcb�e-aM`�j;a?{|`µb�dh`³kDdJ`£û:zc`�iIeJ{|u $vehdhb;qsic`�Þ %co
ÞB`�{sq|}M`�dhb�eJ`�{su¾j;d�qsicæ�q|Þ?`�iIehb;{s{|u;o^é�qseJÜÀé.j;d%Þ�b;thtfjBæ�q|b�eJq|j;ict�o
kDj;dð`�ïBb;gÌa?{s`:oìÞB`£tfàIã¯æ%Ücb�q|d�oÏa@`�i?ãGacb;aM`�d�oÎb�icÞ�tfj7j;i¹o
q|i�`�r;`�dJuBÞ?b»u {|q©kD`:ë nBzcæ%Ü�eJd%b�q|i?qsicß4kDj:dJgwt b;thtJj~æ�q|b�ã
eJq|j;iMtÌ}M`�evéH`�`�iÊacb�q|dht�j;k�é.j;d%Þ?t�é�q©ehÜÎr�b�dhu~qsicß�ÞB`�ß;dh`�`£t
j�k±tfeJdh`�icß�eJÜMt�o�}cb;tJ`�Þ�qsi�aMb�dJe1j;iÑkDdJ`£ûIz?`�icæ�qs`£tÀj;k«æ&j;ã
jBæ�æ�z?dJdh`�iMæ&`�t�ë���thtfjBæ&qyb�ehqsj:i±kDj:dJgwb�eJq|j;i¾Ücb�a?a@`�iMtNgÌb;qsic{su
q|iQeJÜ?`«qsgÌa?{|q|æ�q©e�gÌ`�gÌj;dhuÎñótfa@`�æ�q©îMæ�b�{|{su:o�qsiÏehÜ?`�acb;dfe�j�k
eJÜc`-qsgÌa?{|qyæ&qseHgÌ`�gÌj;dhuµehÜcb�e.q|t*i?j�e.æ&j;iMæ&`�dhi?`£Þ�é�qseJÜwacdJj;ã
æ&`£ÞBz?d%b�{Go�j;dZb:æ+ehqsj:iBãºæ�`�iIeJ`�dJ`£ÞÂo�q|iBkDj;dhgwb�eJq|j;i@ø+o�}@`�æ�b�zctJ`Nj�k
eJÜc`�ñDgwb;qsi?{|u?øÂq|icæ&qyÞB`�i:e%b�{:icb�ehz?dJ`*j�kBeJÜc`ZeJd%b�q|i?q|i?ß�thæ&`�icb�dJã
q|j:t�ë��.e�ehÜ?`¸eJ`£tve�tJ`&eJeJq|i?ßÌj�k,eJÜ?`¸`�ï~a@`�dhq|g�`�iIe-j�k,ò.j�é.`�d%t
`&e�b�{�ñv�£ô;ô:õ:ø+oIæ&{|z?`�é.j;d%Þ?tHb�dh`�a?dh`�tJ`�iIeJ`£ÞÌj;i?`³b�e�b§ehqsgÌ`;ë
�.e*ehÜ?`�acdJ`£tf`�i:e%b�ehqsj:i�j;kÂ`�b;æ%Ü�æ�{szc`-éHj:dhÞ¹o:b�{|{Mb:tJtJjBæ&qyb�eh`�Þ
é.j;d%Þ?t¹b�dh`Zb;æ&eJq|r�b�eJ`£Þ³eJj³æ&`�dJehb;qsi¸`�ïIeh`�iIehtHñútJj;gÌ`*tfeJdhj;i?ß:{su
é�Ü?q|{s`�j�ehÜ?`�d%tZé.`�b;àI{|u?ø+ë���kKeh`�dHeJÜ?`�a?dJ`£tf`�iIehb�ehqsj:iwj�k¹`£b;æ%Ü
æ&{|z?`¸é.j;d%ÞÂo~g�j:dJ`¸b;æ&eJq|r�b�eJq|j;iMt.b;dJ`³b;æ�æ&dhz?`�ÞÂë��³d%b;ÞBzMb�{|{su:o
eJÜc`�b:æ+eJq|r�b�ehqsj:ict�j;kHtJj;gÌ`�é.j;d%Þ?t�qsiÁeJÜ?`�qsgÌa?{|qyæ&qse¸gÌ`�g�ã
j;dhu§}@`�æ&j:gÌ`-tvehdJj:i?ß;`�d�b;icÞ�tvehdJj:i?ß;`�d�ëU��tZb³dJ`£tfzc{©e(j�k@eJÜc`
q|g�ac{sqyæ&qseµgÌ`�gÌj;dhuËñúb:t¸éH`�{s{Zb:t�`�ïBa?{sqyæ&qseµdhz?{s`£thø&o¹`&ïBa?{|qyæ&qse
dh`�a?dh`�tJ`�iIehb�eJq|j;ictwb;dJ`Àb:æ+ehqsr�b�eh`�Þ�q|i�eJÜ?`Á`&ïBa?{|q|æ�q©e±gÌ`�g�ã
j;dhuðñútJaM`£æ&qsîMæ�b;{s{|u;o�ehÜ?`Á`�ïBa?{sqyæ&qse«gÌ`�g�j:dJuÎeJÜMb�e«qyt¾æ&j;i?ã
æ&`�dJic`�Þ�é�qseJÜÁeJÜ?`�ß;`�ic`�d%b�{Uicj;iBã¯b;æ&eJq|j;iBã¯æ&`�i:eh`�dh`�Þ¾à~i?j�é�{sã
`�Þ?ß;`§b�}@j;zBeNehÜ?`§éHj:dJ{yÞcø&ë�m*r;`�i:ehzcb�{|{|u;oBb�eJÜ?dh`�tJÜ?j;{yÞÁñDeJÜ?`
eJÜcdJ`£tfÜ?j:{|Þ³kDj:dUÜ~z?icæ%Üc`�t%ø^q|t,æ&dhj:thtJ`�ÞÂo»b�icÞ³ehÜ~zct�b-ÜIzcicæ%Ü§q|t
kDj;zcicÞÂë 
?zcdfehÜ?`�dhgÌj;dh`;oIé�Ü?`�i«g�j:dJ`³æ&{|z?`³éHj:dhÞ?t.b�dh`�acdJ`�ã
tJ`�iIeJ`£ÞÂoMgÌj:dJ`�b;æ+ehqsr�b�eJq|j;ict�b�dh`$b;æ�æ&dhz?`�Þ¾ehjweJÜ?`�`&ïBa?{|qyæ&qse
dh`�a?dh`�tJ`�iIehb�eJq|j;ict�ë$��tJ`�æ�j;icÞÀeJÜ?dh`�tJÜ?j;{yÞÊñKeJÜc`ÌeJÜ?dh`�tJÜ?j;{yÞ
kDj;d¸æ&j:i~rIqyæ+ehqsj:ict%ø�qyt³æ�dJjItJtJ`�Þ¹o@b;icÞ�ehÜIzMt³b«æ&j:iIr~qyæ+ehqsj:iÀq|t
ÞB`£æ&{yb�dh`�ÞÂë
��k³æ&j:z?d%tf`:o(eJÜ?`�a?dhjBæ&`£tJtJ`�t�ÞB`�thæ&dhq|}M`£Þìb�}@j�r;`�b�dh`«b;{s{
z?icÞ?`�d�eJÜc`NÞ?qsdh`�æ&eJq|j;i«ñóæ&j:i:ehdJj:{yøUj�k^tfj:gÌ`H`�ï~`£æ&zBehqsr:`.kDz?icæ+ã
eJq|j;iMt�ëìn~q|icæ�`¾tJzcæ%ÜË`�ï~`£æ&zBehqsr:`¾æ�j;iIeJdhj;{Hq|t�j;k-eJÜ?`¾zctJzcb�{
r�b�dhqs`�evu;o�é.`Àé�q|{s{³i?j�e�b�icb;{su���`Àq©e¾qsiFb�i~uÎgÌj:dJ`ÁÞ?`&ehb;qs{
Ü?`�dJ`:ë
òH`�{sj�é é.`Áé�q|{s{§b�efeJ`�gÌaBe«ehjìq|gÌa?{s`�gÌ`�iIe«ehÜ?`1b;}Mj�r:`
b�iMb�{|u~tJqyt�q|i1b¾æ&j:g�aczBehb�eJq|j;icb;{�gÌjBÞB`�{Go¹é�Ü?qyæ%Ü1tJ`�dhr;`£t�ehj
r;`�dJqskDu±b;icÞ±r�b;{sqyÞ?b�eh`¸eJÜ?qyt-b;icb�{|uBtfqyt�ë���t-g�`�iIeJq|j;i?`£Þ±`£b�dJã
{|qs`�d�o^ehÜ?`wtfq|g$z?{yb�ehqsj:iÁqyt¸æ&j;iMÞBzcæ+eh`�Þ1é�q©ehÜ?q|i�b;iÁ`&ïBqytvehqsicß
æ&j:ß;i?qseJq|r;`§b;dhæ%Ü?qseJ`£æ+ehz?dJ` ü�ý:þUÿ������ ë

� � ��� �"!$#&%('*),+ Ö�× �.-
ü�ý:þUÿ������ qyt�b�i±q|iIeJ`�ß;d%b�eJq|r;`³gÌjBÞB`�{Âé�qseJÜ�b�ÞBzcb�{Âdh`�acdJ`�ã
tJ`�iIehb�eJq|j;icb;{¹tvehdJzcæ&eJz?dh`�ñónBz?i�`&e�b;{���õ:õ?�;o?n~zciÁ��õ;õI�;ø&ë(âºe
æ&j:ictJq|tfeht.j�k�evéHj�{|`�r;`�{|t0/,eJÜ?`³ehj;a¾{s`�r;`�{Âæ�b�aBehz?dJ`£t2143�57698;:�8=<

1129



representsation

Bottom Level

Top Level

non−action−centered

non−action−centered
explicit  representation

implicit  representation

action−centered
explicit representation

     
action−centered  implicit


,qsß:z?dh`�� / �NÜ?`�l �U����âJ� 
 b�d%æ%Ü?qseJ`�æ&eJz?dh`;ë

a?dhjBæ&`�thtJ`�t�b;icÞ�eJÜc`Á}@j�efehj;g {|`�r:`�{ 8 � 57698;:�8=<§a?dhjBæ&`£tJtJ`�t�ën~`�` 
�q|ß;zcdJ`Ì�;ë

�q|d%tve£o�eJÜ?`�q|icb;æ�æ&`�thtJqs}?{|`Àicb�eJz?dh`Àj;kµqsgÌa?{|q|æ�q©e�à~i?j�é�{sã
`�Þ?ß;`*qyt�tfzcq©e%b�}?{|u§æ�b�a?eJz?dh`�Þ§}~uµtJz?}ctJu~g$}@j;{|q|æHÞBq|tfeJdhq|}?zBeJ`£Þ
dh`�a?dh`�tJ`�iIehb�eJq|j;ict.a?dhj�r~q|Þ?`�Þ«}Iu¾bÌ}cb;æ%à~a?dhj;aMb�ß:b�eJq|j;i�ic`&efã
é.j;dhà@ë��NÜ?q|t,qytU}@`�æ�b�zctJ`*dh`�acdJ`£tf`�i:e%b�ehqsj:icb�{:z?i?qseht�qsi�b�ÞBqytvã
eJdhq|}?zBeJ`£Þ$dh`�acdJ`£tf`�i:e%b�ehqsj:iµb�dh`.æ�b�acb;}?{s`Hj�kMb:æ�æ�j;gÌa?{|q|tJÜ?q|i?ß
ehb:tfàBt�}?z?e(b;dJ`�tJz?}ctJu~g$}@j;{|q|æNb�iMÞ$ß:`�i?`�dhb;{s{|u§i?j�e(q|icÞBq|r~q|Þ~ã
zcb;{s{|u$gÌ`�b;i?q|i?ß�kDz?{,ñútJ`�`�nBz?i���ô:ô:�;ø&ë��NÜ?qyt*æ%ÜMb�d%b;æ+eh`�dhq|tfeJqyæ
j�k�Þ?q|tfeJdhqs}czBeJ`£ÞÏdJ`�a?dh`�tJ`�iIehb�eJq|j;iÏb;æ�æ&j;d%Þ?t$éH`�{s{Hé�q©ehÜËeJÜc`
ñúÞ?qsdh`�æ&e%ø.q|icb;æ�æ&`�thtJqs}?q|{|q©evu�j;k�q|gÌa?{sqyæ&qse�à~i?j�é�{|`�ÞBß:`;ë
â¯iËæ&j;iIehdhb:tve£oU`&ïBa?{|qyæ&qse$à~i?j�é�{s`£ÞBß;`Ìgwb»uÁ}@`«æ�b�aBehz?dh`�Þ
q|i«æ&j:gÌa?zBehb�eJq|j;icb;{cgÌjBÞB`�{|q|i?ß�}~uwb$tJu~g$}@j;{|q|æ�j;d.{sjBæ�b�{|q|tfe
dh`�a?dh`�tJ`�iIehb�eJq|j;i�ñón~zciw�;õ;õI�;ø+o;qsiwé�Ü?qyæ%ÜÌ`�b:æ%Ü�z?icq©e*qyt(`£b;tfã
q|{su¸q|i:eh`�dha?dh`&ehb;}?{|`*b�icÞµÜcb;t�b-æ&{|`�b;d�æ&j:icæ&`�aBeJzMb�{Ig�`£b�i?q|i?ßMë
�NÜ?qyt-æ%Ücb;dhb:æ+eJ`�dJqytfeJqyæ�æ�b;aBeJzcdJ`£t.eJÜ?`§a?dhj;a@`�dJevuwj�k�`&ïBa?{|qyæ&qse
à~i?j�é�{|`�ÞBß:`�}M`�qsi?ß«ñúÞBq|dJ`£æ+eh{su?øZb:æ�æ�`�thtfq|}?{|`-b�icÞÌgwb�icqsa?zc{|b�ã
}?{|`�ñón~gÌj:{s`�ictfà~uÀ�£ô;÷:÷?o?n~z?iQ��ô:ô:�:ø+ë
�NÜ?q|t«d%b;ÞBqyæ�b;{�ÞBq 	@`�dJ`�icæ&`�q|iÝeJÜ?`�dh`�a?dh`�tJ`�iIehb�eJq|j;ict�j�k
eJÜc`�evéHjðevu~a@`�tQj�k�à~i?j�é�{|`�ÞBß:`Ê{|`�b:Þ?t�eJj�b evé.j�ãº{|`�r;`�{
gÌjBÞB`�{.é�Ü?`�dh`�}~uQ`�b:æ%ÜÏ{s`�r;`�{HzctJq|i?ßÁj:i?`±à~q|icÞÏj�k-dh`�acdJ`�ã
tJ`�iIehb�eJq|j;iÝæ�b;aBeJz?dh`�t±j;i?`1æ&j;dhdh`�tJaMj:icÞBq|i?ß�evuIa@`Àj;k¸acdJj;ã
æ&`£tJt�o@`�qseJÜ?`�d�q|gÌa?{sqyæ&qse�j:d�`�ï~ac{sqyæ&qse�ë �NÜ?`$gÌjBÞB`�{,gwb»u�tf`�ã
{|`�æ+e«eJjËzMtf`Àj:i?`À{|`�r:`�{�j:dweJÜc`Áj�ehÜ?`�d£oNj;d«}Mj;eJÜ¹o-}Mb;tJ`�Þ
j;i1æ&z?dhdJ`�iIe³æ&q|d%æ&z?gwtfehb�iMæ&`�t�ñD`:ë ßMëso^`&ïBa@`�dhqsgÌ`�i:e%b�{�æ&j:icÞBqsã
eJq|j;iMt��?tJ`�`$n~zci��;õ;õI�¸kDj;d�ÞB`&e%b�q|{|t%ø+ë
�.e¾`£b;æ%Üè{|`�r:`�{³j�k§eJÜc`1gÌjBÞB`�{Go-ehÜ?`�dh`Ágwb»u�}@`1g�z?{©ã
eJq|a?{|`ÝgÌj~Þ?z?{s`£t�ow}@j�ehÜWb:æ+ehqsj:iBãºæ�`�iIeJ`�dJ`£Þ�gÌjBÞBz?{|`�tÏb;icÞ
i?j:iBãºb:æ+ehqsj:iBãºæ�`�iIeJ`�dJ`£Þ�gÌjBÞBz?{|`�t ñón?æ%Ücb;æ&eJ`�dð�£ô;ô;õIø+ë �
Û�`Àé�qs{|{�dh`&kD`�dweJjËeJÜ?`£tf`�evé.jËtJ`&eht±j�k§gÌjBÞBz?{|`�t�b:tweJÜc`
� : < 8��	��
 : 1�� <(1
� 1��������
����� <(1 � ñDj:d¹eJÜc`*��lNn?ø¹b;icÞ³eJÜc`�������

� : < 8��	��
 : 1�� <(1
� 1��������
����� <�1 � ñDj:d�eJÜ?` 
���lNn?ø+o�dJ`£tfa@`�æ&ãeJq|r;`�{su:ë �NÜc`�dh`1b�dh`Áb;{|tJjËj�ehÜ?`�d�æ&j:gÌaMj:i?`�iIeht�o�tJzcæ%Üåb:t
é.j;dhàIq|i?ß�gÌ`�gÌj;dhu;oBß:j:b�{ÂtfeJdhzcæ+ehz?dh`�t�o?b�icÞ¾tfjÌj:i¹ë
� ���:�,�v�+¢��¯�£¡³¬|���¹�~¢+­���¡IªH½B���v��¢ ¥ �v���£¡;´ ¥ �%¡��v�h�v�+¤�¢�¡~¤�¡I��¡:´¢ ¥ �v�©��¡:´ ¥ �%¡��v�h�v�%¤Ì¦§��¤:¨I���%���D¢&�.�+¢ ¥ �w���%­£�%���(���H½B� ¥ ¢�¨:�¯�£¼B¢��.�²��¯�I��¨I�©¤«½B�³�£½�­��©��¨I�%¼@¢ ¥ �v����¡:´ ¥ �%¡��v�h�v�+¤±��¡I�+�Z���+¤:ª�� �y�v�£¨:ª£�I�²®�¼�:�v� ¥ �+¤:¨;�f¢��Ì��¡I�+�Z���+¤;ª£�
�À�©��¡I���1¡I� ¥ �%�¯�v¢��v���²®���¡~¢ ¥%¥ �%�¯�¯��½I���

�D¤:�²�v� ¥ �v��®!�J¼c¢�¡~¤Ì¡I��¡:´ó¢ ¥ �v�©��¡:´ ¥ �%¡��v�h�v�%¤���¡:�&�Z���+¤;ª£�"�y�v�£¨:ª£�I�²®�¼¤:� ¥ �©¢��f¢��v��­»�³�;¡:�+�Z�©�%¤:ª£���.�©��¡:���-¡:� ¥ �%�¯�v¢&�v�©�²®«¢ ¥h¥ �%�¯�¯��½I���#�D¤:�²´�v� ¥ �v�²®!�J¶%$H�²�v�I��¨Iª£���²�H��¢��H¢��vª£¨:�+¤�½�®$�¯�£¦§�N�v�I¢��H¢����@�;�v� ¥ �h´¤:¨;�f¢��^��¡:�&�Z���+¤;ª£�����N��¡~¢ ¥h¥ �%�¯�¯��½I���¸¤;�²�v� ¥ �v�²®�¢�¡I¤w¢����¹¤:� ¥ �©¢��f¢�´�v��­»���;¡:�+�Z�©�%¤:ª£�³�©�N¤:�²�v� ¥ �v�²®±¢ ¥h¥ �%�¯�¯��½I���£¼@�¯¨ ¥ �«¢ ¥ ���+¢�¡«¦µ¢��:´�I��¡:ª*��¬I�v�:�U�ó���H¤:� ¥ �:���v��¦§�©�h�@���^¨I¡��v�%¡I¢�½:�©�U��¡���¨:�@­;���h�&�ú·;¨I¡
')()(�' �J¶

â¯iÁehÜ?q|t¸é.j;dhà^o^éH`�é�qs{|{�kDjBæ&zct³j:iÁehÜ?`�
���lNn^o¹ÞBz?`�ehj
eJÜc`«ÞB`£æ&{yb�d%b�eJq|r;`Àñúi?j;i?ãºb:æ+eJq|j;i?ãºæ�`�iIeJ`�dJ`£Þcø�icb�ehz?dJ`±j�k�eJÜc`
ÞBqytJæ�j�r;`�dJuQe%b;tJà@ë��NÜ?qyt�tJz?}ctJu~tfeJ`�g�oNb:t�tfehb�eh`�ÞÊ`�b;dJ{|q|`�d£o
æ&j:ictJq|tfehtHj�kNñv�£øHb$eJj;a«{s`�r;`�{óo~é�Ü?qyæ%Ü±qyt.gÌb:ÞB`³z?a«j;k�b�tf`�e
j�k(`�ï~ac{sqyæ&qse�b;thtJj~æ�q|b�eJq|r;`¸dhz?{s`£t�oMb�icÞÏñG�;ø�bÌ}@j�eJeJj;g {|`�r:`�{Go
é�Ü?qyæ%Üìqyt�gÌb:ÞB`±zcaìj�k�qsgÌa?{|q|æ�q©e�b:tJtJjBæ&qyb�eJq|r;`±g�`�gÌj;dhqs`£t
ñónBz?iÀ��õ;õI�;ø&ë
�.e�ehÜ?`«eJj;aÎ{s`�r;`�{.j;k-eJÜc` 
���lNn^o�eJÜc`«`£tJtJ`�iIeJqyb�{.`�{|`&ã
gÌ`�iIeht«b�dh` :�*+�+�-,	�+o�`�b;æ%Ü�j;k¸é�Ücq|æ%ÜÝqyt±tJaM`£æ&qsîc`�Þ�}~uÊb
æ%Ü~z?i?à�q|Þ?`�iIeJqsîc`�d�b�icÞÏbÁtf`�e$j�k-ÞBq|gÌ`�ictJqsj:iBãºr»b;{szc`�acb�q|d%t
ñDqGë `;ë|oUb�eJeJdhqs}?z?eJ`&ãºr�b�{|z?`Ìacb�q|d%thø-eJÜcb�eµÞB`�thæ&dhqs}@`�t¸b;iÁ`�iIehq©evu
j;d1b�i j;}?ùv`�æ+e£ë �NÜ?`�tJ`ìÞBq|gÌ`�ictJqsj:icb�{$r»b;{szc`�tÁb;dJ`Ïdh`�a?ã
dh`�tJ`�iIeJ`£ÞËq|iìehÜ?`�}Mj;efeJj:g {|`�r;`�{óoHb�icÞìeJÜ~zctÌæ%Ü~z?i?àBtÌb�dh`
{|qsi?à:`�Þ�ehj�eJÜ?`�}@j�eJeJj:g�{|`�r:`�{Gë��Uqsi?àBt$}M`�evéH`�`�iËæ%Ü~z?i?àBt�o
eJ`�dJgÌ`£Þ � ����� :�8 � < 8/. 10����6 1
�%o¸`�icæ&jBÞB`£t«`�ïBa?{sqyæ&qseÁb;thtJj~æ�q|b�ãeJq|j;iMt¸}M`�evéH`�`�iÁaMb�q|dht³j�kNæ%Ü~z?i?àBt�ë �NÜ?`�tJ`ÌdJz?{|`�t³gwb»u�}@`
{|`�b�dhi?`£Þ¾kDdJj:g4`&ï~eh`�dhicb�{|{su¾a?dhj�r~q|ÞB`£Þ¾qsiBkDj:dJgwb�eJq|j;i�j;d�qsiBã
kDj;dhgwb�ehqsj:i�kDdhj;gåeJÜ?`*}Mj;efeJj:gF{|`�r:`�{cñDkDdJj:gFq|gÌa?{|q|æ�q©eUgÌ`�g�ã
j;dhu?ø+ë �NÜ?`¸ehj;a�{|`�r;`�{Âj�k,eJÜ?` 
���lNn«q|t�eJ`�dhgÌ`�Þ±eJÜ?`$ß;`�i?ã
`�d%b�{Âà~i?j�é�{|`�Þ?ß;`¸tvehj;dh`ÌñDeJÜ?` � #µncø+ë
�.eËeJÜ?`Ý}@j�eJeJj:g {|`�r:`�{wj�k�ehÜ?` 
���lNn^o�b;thtfjBæ�q|b�eJq|r;`
gÌ`�gÌj;dhu�i?`�evéHj:dJàBt$ñúj;d§��x 
�t%ø�`�icæ&jBÞB`Ìq|gÌa?{sqyæ&qseµb;thtfj;ã
æ&qyb�ehqsj:ict�ë�n~a@`�æ�q©îMæ�b�{|{su:o*b�gÌj:i?ßÀgwb�i~uQj�ehÜ?`�d�aMjItJtJq|}?qs{|qsã
eJq|`�t�o~b¸}cb;æ%à~a?dhj;acb;ß:b�eJq|j;i$ic`&evé.j;dhà$æ�b;iw}M`-zMtf`£Þ�kDj;d(ehÜ?q|t
gÌ`�gÌj;dhu;ëð��thtJj~æ�q|b�eJq|j;ict±b�dh`�kDj;dhg�`£ÞÊ}IuÊgwb�a?acqsi?ßËb;i
q|i?a?zBe³eJj¾b�i�j;z?eJa?zBe£ë 
cj;d�`&ï?b�gÌa?{|`;oMeJÜ?`�i?`&evé.j;dhà¾gÌb»u
{|`�b�dhi�ehjÌÜ?`&eh`�dhj�ã¯b;thtfjBæ&qyb�eh`�b�acb�eJeJ`�dJi¾é�q©ehÜ¾b;i?j�ehÜ?`�d£ë�â¯i
eJÜcq|t,æ�b:tf`:o»b�acb�eJeJ`�dJiµqyt�a?dJ`£tf`�iIeJ`�Þ§b:t¹ehÜ?`*q|i?a?z?e�o;b;icÞµb�i?ã
j�ehÜ?`�dwñóÞBq9	^`�dh`�iIe+ø�aMb�efeh`�dhiÁehj«}@`�b;thtJj~æ�q|b�eJ`£Þ�é�q©ehÜ1qse§q|t
a?dh`�tJ`�iIeJ`£Þ�b;t�eJÜ?`�ÞB`�tJq|dJ`£Þ�j;zBeha?zBe�ë �NÜ?dhj;z?ß:Ü�dJ`�aM`£b�eJ`£Þ
eJd%b�q|i?q|i?ßco:eJÜc`³ic`&evé.j;dhà�gwb»uÌ}M`¸b�}c{s`�eJj�j;zBeha?zBe.eJÜ?`¸ÞB`&ã
tJqsdh`�ÞwaMb�efeh`�dhi±é�Ü?`�i«b�æ&j:dJdh`�tJaMj:icÞBq|i?ßµq|i?a?zBeNacb�efeJ`�dJi«q|t
a?dh`�tJ`�iIeJ`£ÞÂë �NÜ?qytHqyt.zctJ`&kDz?{^kDj:d�oIkDj;dN`�ïBb;gÌa?{s`:o~`�tfehb�}c{sqytfÜ?ã
q|i?ß$æ&j:i?i?`£æ+eJq|j;iMtZ}@`&evé.`�`�i«æ&j;iMæ&`�a?eht*b;icÞÌkúb:æ+eht�ñútJzcæ%Ü±b:t
{|qsi?à~q|i?ß§æ&{|qsgwb�eJ`Nqsi?kDj;dhgÌb�eJq|j;i�j�k^b�dh`�ß:qsj:iµehj³qseht*b�ß;dhqyæ&z?{sã
eJzcdhb;{;a?dhjBÞBzcæ+e%t�o»j:dU{|qsi?à~q|i?ß�b-aM`�dhtJj;i¸ehj�Ü?qytUacdJj;kD`�thtfq|j;icb;{
b;æ�æ&j:g�ac{sqytfÜcg�`�iIe%ø+ë
ÛÝÜ?`�iÝb�iÊj;z?eJa?zBe�j;k�ehÜ?`���x	
 qyt�tfeJdhj;i?ß�`�i?j:z?ß;ÜUo
eJÜc`�æ%Ü~z?i?à�q|iÀehÜ?` � #µnÀæ&j;dhdh`�tJaMj:icÞBq|i?ßweJj«eJÜc`�j:zBeJa?z?e
kDdhj;gWeJÜ?`³��x	
Fé�q|{s{^}@`³b:æ+eJq|r�b�eh`�ÞÌehjµeJÜc`�thb�gÌ`�`�ïIeh`�iIe�ë
�.e(eJÜc`�tJb;gÌ`HehqsgÌ`:o;é�Ü?`�i�b�i�qsgÌa?{|q|æ�q©e.b;thtfjBæ&qyb�ehqsj:iµkDdhj;g
eJÜc`N��x	
Êq|t(tfeJdhj;icß�`�icj;z?ß:Ü¹o;b�i�b;thtfjBæ�q|b�eJq|r;`*dhz?{|`.æ�j;dhdJ`�ã
tJaMj:icÞBq|i?ß¸eJj¸ehÜ?`�dJ`�eJdhqs`�r;`£Þ�b:tJtJjBæ&qyb�eJq|j;i$kDdJj:g�ehÜ?`-��x	

é�q|{s{¹}@`§`�tfehb;}?{|q|tJÜ?`�Þ«q|i«ehÜ?` � #µn^ë�1

-j�eh`¸eJÜcb�e�b�{|{¹j;k,ehÜ?`§j;a@`�d%b�ehqsj:ictNj�k�ehÜ?`µi?j:iBãºb:æ+ehqsj:iBã
æ&`�iIeJ`�dh`�ÞWtJz?}ctJu~tfeJ`�g b�dh`Êz?icÞB`�dÏeJÜ?`Ýæ�j;iIeJdhj;{Ìj�k¾eJÜc`
b;æ&eJq|j;iBã¯æ&`�iIeJ`�dh`�Þ1tfzc}ctfuBtfeJ`�g¾oUé�Ü?q|æ%ÜQgwb�à:`�t¸b;æ&eJq|j;iQÞB`&ã
æ&qytJqsj:ict$`£b;æ%ÜìtfeJ`�aìj;k-eJÜ?`�éNb»u;ë �NÜ?`«eJj;aÎ{s`�r;`�{.j;k-eJÜc`
��lNnFæ&j;iMtfqytve%t�j�kÌbÊtJ`&e�j;k�`�ï~ac{sqyæ&qseÀb;æ+ehqsj:iFdhz?{|`�t�o�`�q©ã
eJÜc`�dÏ`&ï~eh`�dhicb�{|{su ß:qsr:`�iWj;dQ`&ï~ehdhb:æ+eJ`£Þ�kDdhj;g eJÜ?`�}@j�efã
eJj:gÑ{|`�r:`�{ÂñKkDdhj;g qsgÌa?{|q|æ�q©e*b:æ+ehqsj:iBãºæ�`�iIeJ`�dJ`£Þµà~i?j�é�{|`�ÞBß:`£ø&o
é�Ü?q|{s`-eJÜ?`-}@j�eJeJj:g {|`�r:`�{cæ�j;ictJq|tfehtZj�kÂqsgÌa?{|qyæ&qseHb;æ&eJq|j;iwÞB`&ã
æ&qytJqsj:i�i?`�evéHj:dJàBtNñKehdhb;qsic`�Þ�é�q©ehÜwdJ`�qsiBkDj:dhæ�`�gÌ`�iIe�{s`£b�dhi?q|i?ß
b�{|ß;j:dJqseJÜcgÌt%ø+ë 
cj;d§ÞB`&e%b�q|{|t�dh`�ß:b;dhÞ?qsi?ß�eJÜ?`w��lNnÀb;icÞÀqseht
acb;dhb;g�`�eJ`�dht�oBtf`�`§nBz?i�`&e�b�{ZñG��õ:õ?�£ø.b;icÞ¾nBz?iÏñó��õ:õ:�:ø+ë

2 ���:�³��¨:� ¥ ��¦§�%�.¬|�v��¦ �v�:�3$5476F¢�¡~¤w�v�I�3859�· ¥ ¢�¡±½B�
¥ ��¦³½I��¡:�+¤±��¡�­�¢��v����¨I�N�(¢%®;�%¼^¬|�����h�:¢�¦§�:�©��¼M�v�;�v�£¨Iª���¢;:=<�>¬y¨:¡ ¥ �v����¡M¶

1130



ü�ý;þUÿ������ ÜMb;t³}M`�`�iQtfzMæ�æ&`£tJtfkDz?{�q|i�tJqsg�z?{yb�eJq|i?ß�b±r�b�ã
dhqs`�evuèj�kwæ&j:ß;i?qseJq|r;`�ehb:tfàBt�ë �NÜ?`ËtJqsg�z?{|b�eJ`£Þåe%b;tJàBt�qsiBã
æ&{|zcÞB`¾tf`�dJqyb�{*dJ`£b;æ+ehqsj:iQeJq|gÌ`�ehb:tfàBt�o,b;dfehq©î@æ&qyb�{*ß:dhb;gÌgÌb;d
{|`�b�dhi?q|i?ßÎehb;tJàBt�o³a?dhjBæ&`�tht�æ&j:i:ehdJj:{³ehb;tJàBt�o¸b�{|a?Ücb;}M`�eJqyæ�b;{
b�dhqseJÜ?gÌ`&ehq|æ«e%b;tJà~t�oHxÀqsi?`�îc`�{yÞ 
�b»r~qsßIb�ehqsj:i¹o*b�iMÞ ��j�éH`�d
j�k���b�icj;q^ñón~z?iÌ��õ:õ:�;ø&ëèÛ�`.b;dJ`Zicj�éÏqsi�b-ß;j~jBÞ§a@j:tJq©ehqsj:i
eJj$`&ï~eJ`�icÞÌeJÜc`-`�	^j;dJeZeJj$eJÜ?`�æ�b�a?eJz?dhqsicßµj�k¹b§é�qyÞB`-d%b�i?ß:`
j�k¹Ü~z?gwb;i�dJ`£b;tJj;i?q|i?ßµb;icÞwgÌ`�gÌj;dhuÌa?dhj~æ�`�thtf`£t�o;eJÜ?dhj;zcß;Ü
tJqsg�z?{|b�eJq|i?ßÀdh`�b:tfj:i?qsicßÀb�icÞÏgÌ`�g�j:dJu1ehb:tfàQÞ?b�ehb?ë��NÜ?q|t
acb;aM`�d�q|t�}czBe-j;i?`§b:tfa@`�æ&eNj;k�ehÜ?qyt�`�	^j;dJe�ë

� Ú���Ø - � Ô?ÚvÖ*Ó � � Ô?Ø �
_�z?dJq|i?ßÊeJÜc`QeJd%b�q|i?qsicßÊj;k$ehÜ?`ÏgÌj~Þ?`�{Go³aMb�q|dht¾j�k�éHj:dhÞct
é.`�dh`�a?dJ`£tf`�iIeJ`�Þ�ehjµehÜ?`���x 
 ñDeJÜ?`�}Mj;efeJj:g {|`�r:`�{Mj�kÂeJÜc`

���lNncø+ë��NÜ?`�q|i?a?z?eHehj§eJÜ?`¸��x 
èq|icæ&{|zcÞB`£ÞweJÜcdJ`�`�æ&j:g�ã
a@j;i?`�i:e%t /¹eJÜ?`.æ&z?dhdJ`�iIe,æ&{|z?`HéHj:dhÞÂo�eJÜc`Hé.j;dhà~qsi?ß�gÌ`�g�j:dJu
æ&j:iIeJ`�iIe£o,b;icÞ�eJÜ?`«æ&z?dhdJ`�iIeµß;j:b;{óë �NÜ?`�q|i?a?zBe�i?jBÞB`�tµj�k
eJÜc`H��x 
Îæ�j;dhdJ`£tfa@j;icÞ?`�Þ�eJj�Þ?qsgÌ`�iMtfq|j;iBãºr�b�{|z?`*dh`�acdJ`£tf`�iBã
ehb�eJq|j;ict*j�k¹é.j;d%Þ?t*b;icÞÌß;jIb�{yt�ë �NÜ?`�j;zBeha?zBeHicj~Þ?`�tHj�kÂeJÜc`
��x 
7æ�j;dhdJ`£tfa@j;icÞ?`�Þ�eJjQÞBq|gÌ`�ictJqsj:iBãºr»b;{szc`±dh`�a?dh`�tJ`�iIehb�ã
eJq|j;iMt*j;k¹éHj:dhÞ?t�ë���mHb;æ%Üwj�kÂehÜ?`-îMdhtfe��»�¸éHj:dhÞctZj;i�b${sqytfe
q|i§eJÜ?`.tvehqsg�z?{|zct¹gwb�eh`�dhq|b;{;éNb;tUzctf`£Þ³kDj;dUeJd%b�q|i?qsicßco»acb�q|dh`�Þ
é�qseJÜ¾eJÜ?`¸e%b�dhß;`�eNé.j;d%ÞÂë �NÜcb�e-q|t�oB`�b:æ%Ü«j;k�ehÜ?`w�£�$éHj:dhÞct
éNb;t(a?dh`�tJ`�iIeh`�Þwb;t(eJÜ?`�qsi?aczBe*ehj§eJÜ?`³��x	
åb�icÞ�ehÜ?`-e%b�dJã
ß;`�e¹éHj:dhÞ³éNb;t@ehÜ?`*ÞB`£tfq|dJ`£Þ³j;zBeha?zBe¹kDj:dÂeJÜ?`H��x	
$ë��*mHb;æ%Ü
j�k@eJÜc`�tJ`-éHj:dhÞct�éNb;tZzctf`£ÞÌb�}@j;zBe��
	ðj�k^ehÜ?`NeJq|gÌ`�t�o;kDj:dZb
eJj;ehb;{cj�kUb;}Mj:zBe �I÷�	 j�kÂeJÜc`-eJd%b�q|i?q|i?ß§ehqsgÌ`;ë �NÜ?`£tf`³b;thtfj;ã
æ&qyb�ehqsj:ict�é.`�dh`§z?icÞB`�dfãGeJd%b�q|i?`£Þ1ñDeJÜ~zct�eJÜ?`$��x	
�ÞBqyÞ�i?j;e
a@`�dJkDj;dhg�éH`�{s{Zb�e¸eJÜ?`w`�icÞÁj;k*ehÜ?`ÌeJd%b�q|i?q|i?ßIø&oUæ�b;aBeJz?dhq|i?ß
eJÜc`wéH`£b�à^o¹q|g�ac{sqyæ&qse�b;thtJj~æ�q|b�eJq|j;ict³}@`&evé.`�`�iÁehÜ?`�tJ`wacb�q|d%t
j�k.éHj:dhÞct�ëÌm*b:æ%ÜÁj�kHeJÜ?`w{yb;tfeµö¾éHj:dhÞ?t³j:i�b¾{|q|tfe§qsi�eJÜc`
tfeJq|g$z?{|zctµgwb�eJ`�dhqyb�{(éNb;tµb;{|tJj�zctf`£Þ�kDj;d§ehdhb;qsicqsi?ßMo�b;ß:b�q|i
acb;qsdh`�ÞÏé�qseJÜìeJÜ?`¾e%b�dhß;`&e�éHj:dhÞ¹ë�mHb;æ%ÜËj;k-eJÜ?`£tf`«éHj:dhÞct
éNb;t(zctJ`�Þ�kDj:d(eJd%b�q|i?q|i?ß�� ��	ðj;k^eJÜ?`�ehqsgÌ`£t�o:kDj;d.b³eJj�e%b�{Mj�k
�B�
	 j�k@eJÜc`�eJd%b�q|i?q|i?ß³eJq|g�`:ë(�ÊeJj�e%b�{?j;k,�£õ³{sqytve%t(j�k@éHj:dhÞct
ñv�£õ�eJd%b�q|i?qsicß $Jq©eh`�gwt %:øHé.b:tNzctJ`�ÞÂë
m*b;æ%Ü�éHj:dhÞ$é.b:t,dJ`�a?dJ`£tf`�iIeJ`�Þ�b;t�b¸æ%Ü~z?i?à§q|i�ehÜ?` � #µn
ñKehÜ?`¾eJj:aÎ{|`�r:`�{Nj�k�eJÜ?` 
���lNncø+o*ÞBzc`«ehjÁehÜ?`�a?dh`�tJ`�iIehb�ã
eJq|j;iÌÞBz?dhq|i?ß³eJd%b�q|i?qsicß�j;kceJÜc`�tJ`.é.j;d%Þ?t,b;t�q|i?a?zBe*b;icÞµj:zBefã
a?zBe£ëHlHÜ~z?i?àÌ`�icæ�jBÞBqsicß�éNb;tHtfzcæ%Ü�eJÜcb�e.`£b;æ%Ü±æ%Ü~z?i?àÌÜcb:Þ
b¾i~z?g$}@`�dµj;k.ÞBq|gÌ`�ictJq|j;ict§b;icÞ�`�b;æ%ÜQÞBq|gÌ`�ictJqsj:i1ÜMb;Þ�b
i~z?g$}@`�dNj;k�a@j:thtfq|}?{|`³r�b;{sz?`£t�ë �NÜ?`£tf`³r�b�{|z?`�tNé.`�dh`�dh`�acdJ`�ã
tJ`�iIeJ`£Þ±q|i¾eJÜ?`µ��x	
µocb;icÞ±eJÜ~zct-æ%Ü~z?i?àBt.é.`�dh`³{|q|i?à;`£Þ�ehj
eJÜc`¸��x	
µë���j�éH`�r;`�d�o~ÞBz?`³eJj�eJÜc`³dh`�{yb�ehqsr:`�{|uÌqsiBkDdh`�ûIz?`�iIe
a?dh`�tJ`�iIehb�eJq|j;i1j�k.b:tJtJjBæ&qyb�ehqsj:iÀacb�q|d%t�o^ehÜ?`�dh`Ìé.b:t�ehÜ?`Ì`�iBã
æ&jBÞBq|i?ß¾j�k.dJ`�{|b�eJq|r;`�{|u¾kD`�é `&ïBa?{|q|æ�q©eµb;thtJj~æ�q|b�eJq|r;`�dJz?{|`�t³q|i
eJÜc` � #µnÂëZñ �NÜ?`wq|i~r;jBæ�b�eJq|j;iÀj;kHgÌj:tfe§`&ïBa?{|q|æ�q©eµb;thtJj~æ�q|b�ã
eJq|r;`wdhz?{|`�t¸é.j;z?{yÞ1}M`w}@`�{|j�éÑehÜ?`wgÌqsicqsg�z?g q|i~r;jBæ�b�eJq|j;i
kDdh`�ûIz?`�iMæ&u;o¹b;icÞÁeJÜ~zct³eJÜc`�uÀé.j;z?{yÞÀ}@`wÞB`�{|`&eh`�ÞÂë �NÜ?`�dJ`�ã
kDj;dh`$qse¸éHj:z?{|ÞÁ}M`�z?i?{|q|à;`�{|u�eJÜMb�e¸gÌb;i~u¾dhz?{|`�t�éHj:z?{yÞÀ}@`
`�tfehb;}?{|q|tJÜ?`�Þ«q|i«ehÜ?` � #µn^ë²ø
_�z?dhq|i?ß$ehÜ?`�eJ`�tfe�oBæ�{sz?`³é.j;d%Þ?tZé.`�dh`�a?dh`�tJ`�iIeh`�Þwj:i?`�b�e
��� ¡³¬K¢ ¥ �+¼»�v�:����¡I�I¨;�U¢�¡I¤³�£¨;�v�I¨:�¹�¯�:�£¨:�s¤�½B�(�I�I��¡I���©��ª£� ¥ ¢��¢�¡I¤¾¦§���v�:�I���©��ª£� ¥ ¢���¬y�%¢��v¨:�v�h����¬(�����f¤;�%¶��H�+���%­»�J�+¼@¬y�����v�:��v¢��£�w��¬��¯��¦§�I���²¬|®;��¡Iª«�v�I�w�¯��¦³¨:�s¢&�v���£¡M¼,���w¨I�¯�%¤Q¢��¯�v�²Í ¥ �s¢�����®
¥ ��¡I�º�¯�v¨ ¥ �v�+¤�¬y�%¢��v¨:�v�h�%¶����:�©�Z�¯��¦§�I���²Í ¥ ¢��v���£¡w¤;���%�*¡I���H¢��?� ¥ ��v�I�.�£¨:� ¥ �£¦§�N��¬Â�v�I�N�¯��¦³¨:�©¢��v���£¡c¶� ���:���.�:�v� ¥ �%�¯�H��¢��*�©¡Ì¬y¢ ¥ �H�v�I�N�v�%­£�h�v�¯�-��¬¹�v�I�N�,���f¤�¢��º´�¯� ¥ �©¢��v����¡��v�h�º���/9��%¡��*¢�¡~¤��H���v¢�¡:��������� ( �J¶

bÌehqsgÌ`;ë��-kKeJ`�d�eJÜ?`�a?dh`�tJ`�iIehb�eJq|j;i¾j�k(`�b:æ%Ü�æ�{szc`µéHj:dhÞ¹ocqse
é.j;z?{yÞÀ}@`wtvehj;dh`�ÞÀq|iIeJj¾eJÜc`�é.j;dhà~qsicß±gÌ`�gÌj;dhu;ë nBjco¹q|i
`�	^`�æ&e�o@eJÜc`$acb;dfehq|b;{�tJ`�ûIz?`�iMæ&`µj;kZéHj:dhÞ?t�ñútJ`�`�i�eJÜ~zct�kúb�d+ø
éNb;t�acdJ`£tf`�i:eh`�ÞÝb�e«`�b:æ%Üètveh`�a¹ë �NÜ~zct�oNehÜ?`Qb;æ+ehqsr�b�eJq|j;i
j�k�ehÜ?`§ehb;dJß:`&e�é.j;d%Þ¾}M`£æ�b;g�`µtfeJdhj;icß;`�d�b�icÞ�tfeJdhj;i?ß:`�d�q|i
b;æ&eJq|r�b�eJq|j;i�b;t�b�dh`�tJz?{se-j�kUehÜ?` $Jb:æ�æ�z?g$z?{yb�ehqsicß!%�qsi?aczBe�ë
_�z?`�eJj�b;æ�æ&z?g�z?{|b�eJq|i?ß$`�r~q|ÞB`�icæ&`:oIbµeJ`�i:e%b�ehqsr:`�é�q|i?i?`�d
ñúb±Ü~z?icæ%ÜMø�îcdhtfe�`�gÌ`�dhß;`�Þ¹o@b;icÞ�ehÜ?`�iÁb�îcicb;{�é�q|i?i?`�d�ñób
æ&j:i~rIqyæ+ehqsj:iMø�éNb;t(ß:`�i?`�dhb�eJ`£ÞÂëFâ¯i�eJÜ?`�� #µnÂo:b§dh`&ehdJq|`�r:`�Þ
æ%Ü~z?i?à �^éNb;t,æ&j;iMtfqyÞB`�dh`�Þ$b�Ü~z?icæ%Ü¾ñúb-eJ`�iIe%b�eJq|r;`.é�q|i?i?`�d+ø+o
qsk"!
#%$�&(')+* &(', b;icÞ-&.')/*10�243
5767298
:<; � oÂé�Ü?`�dJ`=&.') qsiMÞBq©ãæ�b�eJ`£ÞÀehÜ?`�tvehdJ`�i?ß�ehÜ1j;k.æ%Ü~z?i?à-�hëw��æ%Ü~z?i?à>��é.b:t§æ&j;i?ã
tJq|ÞB`�dJ`£ÞÀb±æ�j;i~r~q|æ&eJq|j;iËñób�îciMb�{,é�qsi?ic`�d+ø+o^q©k.!
#%$�& ') * & ',b�iMÞ?&.') *@0�24375
67298
:<; 1 ëÑ��kµæ&j;zcdhtJ`;o 0�2�3
5
67248
:A; � é.b:t{|j�éH`�dµeJÜMb�i 0�243
5767298
:<; 1 o({|`�b:ÞBqsicßÀeJj1acb�dJeJqyb�{.æ&`�dfe%b�q|i:evuj�k(b�ß;`�i?`�d%b�eh`�Þ±tJj;{|zBehqsj:i«é.j;d%ÞÂë
�NÜ?`ìkDj:{s{|j�é�q|i?ßåb;æ&eJq|j;i�dhz?{|`�tÊñúb;g�j:i?ßågwb;iIuðj;eJÜ?`�d
dhz?{s`£thø(éH`�dJ`-q|gÌa?{|`�gÌ`�iIeJ`£Þ�q|iweJÜc`���lNn�kDj:dZeJÜcq|t.tfa@`�æ�q©î@æ
dh`&eJdhq|`�r�b�{Âa?dhjBæ&`£tJt0/
âºk.ß:j:b�{ �WtJj;{|rIq|i?ß;ãºb:tJtJjBæ&qyb�eJq|j;i?ãóe%b;tJà@o@b�icÞ�!
#%$B&.')/*&.', b�icÞC&.')+*D0�2�3
5
67248
:A; � o^eJÜ?`�iÁdh`&eJdhq|`�r;`�æ%ÜIzci?àE�b�icÞ«qsiMÞBq|æ�b�eh` *-�+�7:�*~ë
âºk.ß:j:b�{ �WtJj;{|rIq|i?ß;ãºb:tJtJjBæ&qyb�eJq|j;i?ãóe%b;tJà@o@b�icÞ�!
#%$B&.') *&.', b�icÞC&.')+*D0�2�3
5
67248
:A; 1 o^eJÜ?`�iÁdh`&eJdhq|`�r;`�æ%ÜIzci?àE�b�icÞ«qsiMÞBq|æ�b�eh` :�����. 8;:�< 8��	�Më

�NÜ?`£tf`³dJzc{s`£t*é.`�dh` $fî?ïB`�Þ %$dJz?{|`�tHkDj:d*ehÜ?q|t.e%b;tJàwb;æ�ûIz?q|dh`�Þ
a?dh`�tJz?gwb�}?{|u�kDdhj;gäbÎa?dhqsj:dJq¸à~i?j�é�{|`�ÞBß:`1b�iMÞèe%b;tJàÝqsiBã
tfeJdhzcæ+ehqsj:ict¾ß;q|r;`�iFeJjÝtJz?}Bùv`£æ+eht�acdJq|j;d«eJj�`&ïBa@`�dhqsgÌ`�i:e%t�ë
ÛÝÜ?`�iÎ}@j�ehÜÎdhz?{|`�t�éH`�dJ`�b�a?ac{sqyæ�b;}?{s`:o*bÀd%b�iMÞBj;g tJ`�{|`�æ&ã
eJq|j;iÎé.b:tµgwb;Þ?`;ë â¯iÏeJÜc`�tJ`«dhz?{|`�t�o�eJÜ?`¾qsica?zBewæ%ÜIzci?àBt
é.`�dh`-i?j�eNq|iIr:j;{|r;`£Þ�q|i«æ�j;gÌacb;dJqytfj:i /��NÜc`�uÌéH`�dJ`�tfa@`�æ�q©î?ã
æ�b;{s{|uw`&ï?æ�{szcÞ?`�ÞÂë �NÜ?`¸ß;jIb�{,ñDé�Ü?qyæ%Ü«éNb;tHq|iIr:j;{|r;`£Þwqsi«eJÜc`
dhz?{s`£thø³éNb;t§tJ`&eµq|i�eJÜ?`wß:j:b;{ZtvehdJzcæ&eJz?dh`;o�é�Ü?`�i�ehÜ?`wehb:tfà
q|ictvehdJzMæ+eJq|j;iMtNéH`�dJ`¸ß;q|r;`�i«}@`&kDj:dJ`³ehÜ?`¸eJ`£tve-}@`�ßIb�i¹ë

� Ú���Ø - � Ô?ÚvÖ*ÓGF � �IØ - Ô �
��`£æ�b�{|{.eJÜcb�eÌeJÜ?`�Ü~z?gwb�iÊÞ?b�e%b1j;k-eJÜcq|t�e%b;tJàÏqsicÞ?q|æ�b�eJ`£Þ
eJÜMb�e1ñf�£ø�eJÜc`Áb»r;`�dhb;ß;`¾iIzcg$}@`�d�j;k³ehÜ?`Áæ�{sz?`�é.j;d%Þ?twb�e
é�Ü?qyæ%ÜÎb�Ü~z?icæ%ÜÎé.b:t�b;dJdhq|r;`�ÞÏb�ewé.b:t±�£õ?ë|�£�Bo(é�qseJÜÝnB_
� �cë²�;�+�¹ñG�;øHehÜ?`$b»r;`�dhb;ß;`�iIzcg$}@`�d-j;k�ehÜ?`$æ&{|z?`§é.j;d%Þ?tNqse
eJj~j:à�kDj:dHtJz?}Bùv`£æ+eht*eJj�ß;j$kDdJj:gWb$ÜIzcicæ%ÜweJj�b$æ�j;i~r~q|æ&eJq|j;i
éNb;tH�;ë���ô?o£é�qseJÜ�n?_ �Êõ?ë ô;�?ë�xÀb�e%æ%Ü?qsicß-eJÜc`HÜ~z?gwb�i�Þ?b�e%b
æ&{|j:tJ`�{|u;o@j;zcd³tJqsg�z?{yb�eJq|j;iÁdJ`£tfz?{se�q|icÞBqyæ�b�eJ`£Þ�eJÜMb�ewñv�£ø-eJÜc`
b»r;`�dhb;ß;`�i~z?g�}M`�d.j;k�æ&{|z?`³éHj:dhÞctHb�e.é�Ü?qyæ%Ü«b�Ü~z?icæ%Ü«é.b:t
b�dhdhqsr:`�Þ¸b�e,é.b:tZ��õcë �;ö?o£é�q©ehÜ�nB_ �Êö?ë õ �+�Bñó�;ø¹eJÜc`Hb»r;`�dhb;ß;`
i~z?g$}@`�dHj�k¹æ&{|z?`�éHj:dhÞ?tZq©eHeJj~j;à�kDj;d*tJz?}Bùv`£æ+e%tZehjµß;j¸kDdhj;g
b¾Ü~z?icæ%Ü1eJj�b�æ&j;i~r~qyæ+eJq|j;i1é.b:t��;ë����BoÂé�qseJÜËnB_,���Bë õ;ôcë
lH{|`�b�dh{|u;o~eJÜc`§gÌb�ehæ%Ü¾é.b:tN`&ï?æ&`�{s{|`�iIe£ë
�UjÌz?icÞ?`�d%tve%b�icÞ±eJÜ?`µtJq|g$z?{yb�ehqsj:i¾b;icÞ�ehÜ?`¸qsiIeh`�dha?dJ`�ehb�ã
eJq|j;i¾j�kUeJÜ?`§Þ?b�ehbÌb;t.`�g�}MjBÞBq|`�Þ«q|i±ehÜ?q|t�tJq|g$z?{yb�ehqsj:i±}@`&efã
eJ`�d�o�{s`�e$zct§`�ï?b�gÌqsic`ÌtJj;gÌ`�ÞB`�ehb;qs{yt�ë�
�q|d%tveµj;kNb;{s{Go¹kDdhj;g

,qsß:z?dh`Ì�?o¹éH`wtJ`�`�eJÜMb�e¸eJÜ?`�dJ`ÌéNb;t¸b«ß;d%b;ÞBzcb;{(b;æ�æ�z?g$z?ã
{yb�eJq|j;i�j;k§b:æ+ehqsr�b�ehqsj:i�j;i�eJÜc`�ehb;dJß:`&e�é.j;d%ÞÎj�r:`�dÌehqsgÌ`;o
ÞBz?`�eJj�tfzMæ�æ&`£tJtJq|r;`�b:Þ?ÞBqseJq|j;ictHj�kUæ�{sz?`³é.j;d%Þ?t�ë 
-j;eJ`�eJÜcb�e
eJÜcq|t«b;æ�æ�z?g$zc{|b�eJq|j;iÊé.b:t�eJÜ?`Àdh`�tJz?{se�j�k§}@j�eJÜÊehÜ?`À}@j�efã
eJj:gí{s`�r;`�{³ñDeJÜ?`���x	
³ø�b;tµé.`�{|{�b;t$eJÜ?`«eJj:aË{|`�r;`�{³ñDeJÜ?`
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Discovery Task  :  OVERALL  ACTIVATION  CURVE

Average of 100 Subjects


,qsß:z?dh`§��/ �NÜ?`µb;æ�æ&z?g�z?{|b�eJq|j;i«j�k(b;æ+ehqsr�b�eJq|j;i¹ë
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Discovery Task  : NUMBER OF ASSOCIATIVE RULE CURVE

average of 100 Subjects


,qsß:z?dh`$ö�/��NÜ?`$i~z?g�}M`�d�j;k�gwb�ehæ%Ü?q|i?ß�dhz?{|`�t�b�e-eJÜc`µeJj:a
{|`�r;`�{^kDj;d�`£b;æ%Ü�æ&{|z?`§éHj:dhÞ¹ë

b;thtJj~æ�q|b�eJq|r;`Ndhz?{s`£t(q|iweJÜ?`*� #µn?ø+ë 
?j;d*`&ï?b�gÌa?{|`;o:eJÜ?`�æ&j;i?ã
eJdhq|}?zBeJq|j;i�j;k�eJÜ?`§ehj;a�{|`�r:`�{UéNb;t�b;t-tJÜ?j�é�i�qsi	
,q|ß;z?dh`µö?o
q|iÝeJ`�dJgwt«j�k§i~z?g$}@`�d¾j�k§gwb�e%æ%Ü?qsicßÎb;thtJj~æ�q|b�eJq|r;`�dhz?{|`�t�ë
��tµéH`�æ�b�iQtf`�`;o¹ehÜ?`�dh`wéNb;t§b�iQq|icæ&dh`�b:tf`�j�kNi~z?g$}@`�d$j�k
gwb�e%æ%Ü?qsicß�dhz?{|`�t.ehj�é.b;dhÞ?tHehÜ?`§`�icÞ¾j;kUeJÜc`§{sqytve£ë �NÜ?qyt�{s`£Þ
eJj�b;i�qsicæ�dJ`£b;tJqsicß�a?dhj;}Mb�}?q|{sqsevu�j;k�b:æ+eJq|r�b�ehqsj:i¹ë(�-j�é.`�r:`�d£o
eJÜc`�b;æ�æ&z?g�z?{yb�eJq|j;i�éNb;t�b�{ytfj«ÞBz?`µehjweJÜc`$}@j�efehj;g {|`�r:`�{Go
é�Ü?qyæ%Ü�é.b:t.tJÜ?j�é�i¾qsi 
,q|ß;z?dh`��cë
_�z?dhq|i?ßìehdhb;qsicqsi?ßMo�ehÜ?`QqsgÌa?{|qyæ&qse�b:tJtJjBæ&qyb�ehqsj:iåb�e�eJÜc`
}@j�efehj;g {|`�r:`�{�ÞB`�r;`�{|j;a@`�ÞÎß;d%b;Þ?zcb�{|{su:ë 
,qsß:z?dh`��1tfÜcj�é-t
eJÜc`�ß:dhb:ÞBzcb;{�ÞB`�r;`�{|j;acg�`�iIe³j;k*qsgÌa?{|qyæ&qse§b:tJtJjBæ&qyb�ehqsj:ict�b�e
eJÜc`¾}@j�eJeJj:gí{s`�r;`�{§ñDeJÜ?`���x 
�ø�j�r;`�dµeJq|gÌ`�ÞBz?dhqsi?ß1eJÜc`
æ&j:z?d%tf`³j�k,eJd%b�q|i?q|i?ßcë
_�z?dhq|i?ß eJd%b�q|i?qsicßcow`&ïBa?{|qyæ&qseìb;thtfjBæ&qyb�ehqsr:`Îdhz?{|`�tQé.`�dh`
b�{ytJj�kDj:dJgÌ`£Þ¾b�e-eJÜc`¸eJj;a�{|`�r:`�{GëH��ñúdhb;icÞBj;gÌ{|u«tJ`�{|`�æ&eJ`�ÞMø
thb�gÌa?{|`1tJ`&e�j�k$dhz?{|`�t«qsiåeJÜ?` � #µn^o.`&ï~eJd%b;æ&eJ`£ÞåÞBz?dhq|i?ß
eJd%b�q|i?q|i?ßcoBéNb;t�b:tHkDj;{|{sj�é-t0/
� �v�%¦ ' ´D¿¾���f¤������ � �v�h¦ ' ´ó�^¢��vª��h�� �v�%¦ ' ´D¿¾���f¤4������� � �v�%¦ ' ´ó�^¢&�vª£�h�� �v�%¦	��´D¿¾���f¤
����� � �v�h¦	��´ó�^¢��vª��h�� �v�%¦	��´D¿¾���f¤4���
��� � �v�%¦	��´ó�^¢&�vª£�h�� �v�%¦���´D¿¾���f¤ ' ��� � �v�h¦���´ó�^¢��vª��h�� �v�%¦���´D¿¾���f¤4���
��� � �v�%¦���´ó�^¢&�vª£�h�� �v�%¦
�&´D¿¾���f¤4���
��� � �v�%¦
�&´ó�^¢&�vª£�h�� �v�%¦
�&´D¿¾���f¤4���	��� � �v�%¦
�&´ó�^¢&�vª£�h�� �v�%¦	��´D¿¾���f¤
����� � �v�h¦	��´ó�^¢��vª��h�� �v�%¦=� ( ´D¿����f¤��
��� � �v�%¦=� ( ´ó�^¢��vª��h�
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Discovery Task : ACTIVATION  CURVE

        


,qsß:z?dh` � /��NÜ?`�b;æ�æ&z?g�z?{yb�eJq|j;i�j�k^b;æ+ehqsr�b�eJq|j;i�b�e�eJÜ?`N}@j�efã
eJj:g4{|`�r:`�{Gë
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Discovery Task  :  AMN  ACTIVATION  CURVE IN TRAINING

average of 100 Subjects


,q|ß;z?dh`µ��/ �NÜ?`¸ehdhb;qsi?q|i?ßwæ&zcdJr:`�j;k�ehÜ?`§}Mj;efehj;g4{|`�r:`�{Gë

é�Ü?`�dJ`�$fqseJ`�g %$qsicÞ?q|æ�b�eJ`£Þ±b${sqytveNj�k�éHj:dhÞ?t�o�$JéHj:dhÞ&%§qsiMÞBq©ã
æ�b�eJ`£Þ1b¾acb;dfehq|æ�z?{|b;d¸éHj:dhÞ1b�eµb¾acb�dJeJqyæ&z?{yb�d¸a@j:tJq©ehqsj:i1j:i
eJÜc`Á{|q|tfe�o-b;icÞ $ve%b�dhß;`&e %�qsicÞ?q|æ�b�eJ`£ÞÊeJÜ?`�æ&j:dJdh`�tJaMj:icÞBq|i?ß
ehb;dJß:`&e�éHj:dhÞ¹ë4��t�é.`�æ�b�i tf`�`;o�eJÜ?`�dJ`Qé.`�dh`;o�q|i ß;`�i?ã
`�d%b�{Go.g�j:dJ`�dhz?{|`�t�kDj:d�éHj:dhÞct�eJj�éNb�d%Þ?t�eJÜ?`À`�icÞÊj�k¸eJÜc`
{|q|tfe§eJÜcb;i�eJj�éNb�d%Þ?t�eJÜ?`�}@`�ß:qsici?qsicßcë �NÜ?qyt§éNb;t³}@`�æ�b;zctJ`
eJÜc`�tJ`wéHj:dhÞ?t³é.`�dh`Ìzctf`£Þ�g�j:dJ`�kDdh`�ûIz?`�i:eh{su1qsi�ehdhb;qsi?q|i?ßMo
b�iMÞÁehÜ~zct§é.`�dh`�gÌj;dh`Ì{sq|à;`�{suÁeJj¾kDj;dhg `�ïBa?{sqyæ&qse$b;thtJj~æ�q|b�ã
eJq|r;`Ïdhz?{|`�tÀb�e�eJÜ?`Qehj;að{|`�r;`�{±ñúb:t�é.`�{|{µb;t�ehjèÞB`�r:`�{|j;a
tfeJdhj;i?ß:`�d§q|g�ac{sqyæ&qse�b;thtJj~æ�q|b�eJq|j;ict¸é�qseJÜQehÜ?`we%b�dhß;`&eµé.j;d%Þ
q|i«ehÜ?`µ��x 
�ø+ë

� Ú �IÙÂØ � �IÚfÖ*Ó��
�-{seJÜcj;z?ß:Üåi?j;e�bËevuIacq|æ�b�{�eJj;acq|æ1qsi æ&j:ß;i?qseJq|r;`Áthæ&q|`�iMæ&`;o
q|i:ehz?qseJq|j;iQb�icÞ1qsiMtfq|ß;ÜIe¸Ücb»r;`�}M`�`�iQÞBjBæ&z?gÌ`�i:eh`�Þ1`&ïBa@`�dJã
q|g�`�iIehb�{|{|uÏqsiÊdJ`£æ&`�i:eh{suÏu:`�b;dht«ñútJ`�`;oH`;ë ßcë|o*ò.j�éH`�dht�`&ewb�{
��ô:ô;õco�n?æ%Ü?j~j;{|`�d±`�e¾b;{$��ô:ô;öco.`�ehæ;ë ø&ë ��{|j�e¾j�kµ`�ï~a@`�dhqsã
gÌ`�iIehb;{.Þcb�ehbÁÜcb»r;`«}M`�`�iÊb;æ�æ�z?g$zc{|b�eJ`�ÞËj;iÏehÜcb�e£ë �NÜc`
`&ïBa?{yb�iMb�eJq|j;i�j;k�eJÜ?qyt�acÜ?`�i?j:gÌ`�i?j:i¹oMÜcj�éH`�r;`�d£o?qyt-i?j;e³b:t
æ&{|`�b;d�b:tÂj;i?`HéHj:z?{yÞ¸{sq|à;`(ehj�tJ`�`;ë(lHj;gÌa?zBe%b�ehqsj:icb�{:g�jBÞB`�{©ã
q|i?ß§b�icÞ�tfq|g$z?{yb�ehqsj:i�gwb»u§Ü?`�{sa�q|i$ehÜ?q|tZdJ`�ß:b�d%ÞÂëU_�`&e%b�q|{s`£Þ
tJqsg�z?{|b�eJq|j;ictHÜ?`�{sa±eJj�tJz?}ctfehb;iIeJqyb�eJ`�eJÜc`�j;dhq|`�t*æ�j;icæ�`�dhi?q|i?ß
eJÜc`�tJ`H`�ï~a@`�dhq|g�`�iIeht,b�icÞ$Ü?`�{|aµehj�}?dhqsicß�j;z?e�ehÜ?`H`£tJtJ`�iIehq|b;{
æ&j:ß;i?qseJq|r;`¸a?dhjBæ&`£tJtJ`�t.q|iIr:j;{|r;`£ÞÂë
��z?dËtfq|g$zc{|b�eJq|j;i�ÞB`�gÌj:ictvehdhb�eJ`£Þ�ehÜ?`åæ�b;acb�}cqs{|q©evuÑj�k
ü�ý:þUÿ������ qsi�æ�b;aBeJz?dhq|i?ßÀehÜ?q|t�evu~a@`«j;k�tfqseJzMb�eJq|j;iUë �NÜc`
tJqsg�z?{|b�eJq|j;i�tfzcæ�æ&`�`�ÞB`£Þ$é�qseJÜ?j:zBeZb;Þ?Þ?qsi?ß¸b�i~u§i?`�éìgÌ`�æ%Ü?ã
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b�icq|tJgwt�j:d�æ�j;gÌa@j;i?`�i:e%t¯ê�eJÜc`�tJq|g$z?{yb�ehqsj:iÏkúb�{|{|tÌj:zBeÌj�k
eJÜc`H`�ï~qytfeJq|i?ß�gÌ`£æ%Ücb�i?qytJgÌt�q|i ü�ý:þUÿ������ o�é�Ü?q|æ%Ü�qsiMæ&{|zcÞB`;o
q|iÊaMb�dJeJqyæ&z?{yb�d£o*q|gÌa?{sqyæ&qse±b;thtJj~æ�q|b�eJq|r;`¾gÌ`�gÌj;dhuìb�iMÞÎ`�ï~ã
a?{|q|æ�q©e$ñúi?j;i?ãºb:æ+eJq|j;i?ãºæ�`�iIeJ`�dJ`£ÞcøZgÌ`�g�j:dJu:ë
��z?dNg�jBÞB`�{¹tfÜcj�é-t*ehÜcb�e�qse�q|tNzctJ`&kDzc{ÂeJj�aMjItfqseNeJÜ?`§`�ï~ã
qytveh`�icæ�`wj�k*ehÜ?`�tJ`Ìevé.j�tJ`�aMb�d%b�eJ`�gÌ`�gÌj;dhuÁtJuBtveh`�gwt /§`�ï~ã
a?{|q|æ�q©e�r:`�d%tfzct«q|g�ac{sqyæ&qse�ë ÛÝÜcqs{|`Q`&ïBa?{|q|æ�q©e�gÌ`�gÌj;dhu�`�iBã
æ&jBÞB`£t±dhz?{|`�t±eJÜcb�e�b;dJ`�b�{|{©ãºj;dJãºi?j�ehÜ?qsicßco�q|g�ac{sqyæ&qse¾gÌ`�g�ã
j;dhuìb;{s{|j�é-tÌgÌj;dh`¾ß:dhb:ÞBzcb;{-b;æ�æ�z?g$zc{|b�eJq|j;iÊj�k¸qsiBkDj:dJgwb�ã
eJq|j;iUë 
?zcdfehÜ?`�dhgÌj;dh`;oZehÜ?`ÁtJqsg�z?{yb�eJq|j;i�tJÜ?j�é-t�eJÜcb�e�eJÜc`
q|i:eh`�d%b;æ&eJq|j;iÌ}M`�evéH`�`�i�eJÜc`�evéHj§gÌ`�g�j:dJu�tfuBtfeJ`�gÌt�o;q|iÌeJÜc`
tJ`�ictJ`�eJÜcb�eµqsiIeJzcq©ehqsj:i�ß:qsr:`�t¸dhq|tJ`�eJj�`�ï~ac{sqyæ&qse$b»é.b;dJ`�i?`�tht
b�iMÞÀr~q|æ�`$r:`�d%tJbcoMqyt³qsgÌa@j;dJehb�iIe³qsi1`�r;`�dJuBÞ?b»u¾dh`�b;tJj;icqsi?ßMë
��t,Ücb:tU}@`�`�iµa?dh`�r~q|j;zctJ{su§tJÜ?j�é�i§}~u$n~z?i¾ñv��ô:ô:�:ø+o�eJÜ?qyt,qsiBã
eJ`�dhb:æ+ehqsj:i«q|i¾kúb;æ+e-zcicÞB`�dh{|qs`£tNg$zcæ%Ü�j�k�Ü~z?gwb�i¾`�r:`�dhu~Þcb»u
dh`�b;tJj;icqsi?ßMë
lHj;gÌacb�dh`�ÞÀé�q©ehÜÁj�ehÜ?`�d³`&ïBqytvehqsicß«æ&j:ß;i?qseJq|r;`�b�d%æ%Ü?q©eh`�æ&ã
eJzcdJ`£tÁtJzcæ%Ü�b;t1��l �.ã�� ñótf`�`ì�-icÞ?`�d%tfj:i�b�icÞ �U`�}?q|`�dh`
��ô:ô;÷Iø+o ü�ý:þUÿ������ `�g�}MjBÞBq|`�t.bµÞBq 	@`�dJ`�iIe.tJ`&eHj;kUb;thtfzcg�a?ã
eJq|j;iMt�o:é�Ü?q|æ%Ü�q|icæ&{|zcÞB`:o;gÌj:tfeZi?j�e%b�}?{|u;o�eJÜ?`-tJ`�acb;dhb�eJq|j;i�j�k
eJÜc`Hevé.j�Þ?q|æ%Ü?j;eJj:g�q|`�t0/Ub:æ+eJq|j;i?ãºæ�`�iIeJ`�dJ`£Þ§rBt�ë»i?j:iBãºb:æ+ehqsj:iBã
æ&`�iIeJ`�dh`�Þ±à~i?j�é�{s`£ÞBß;`:oBb�icÞ±qsgÌa?{|q|æ�q©e-rBt�ë~`&ïBa?{|q|æ�q©e�à~i?j�é�{sã
`�Þ?ß;`¸ñón~z?iw��õ:õ:�:ø+ë��NÜc`�tJ`.b;{©eh`�dhicb�ehqsr:`Hb;thtJz?gÌaBeJq|j;ict�b;icÞ
tfeJdhzcæ+ehz?dJ`£tÌ`�icb;}?{|` ü�ý;þUÿ������ eJjQkúb�qseJÜ?kDz?{s{|u�æ�b�a?eJz?dh`�b
r�b�dhqs`�evuÏj�k§æ&j:ß;i?qseJq|r;`�Þ?b�e%bÎñótf`�`Án~z?i ��ô:ô;ô?o.n~z?i�`&e�b�{
��õ:õ?�:oBnBz?iÀ��õ;õI�§kDj:d-ÞB`&e%b�q|{|t%ø+ë
â¯i�eJ`�dJgwt1j�k±æ�b�aBehz?dJq|i?ßFÜIzcgÌb;i�`�r:`�dhuBÞ?b»uådh`�b:tfj:iBã
q|i?ßÝqsi ß:`�i?`�dhb;{�ñDj;kÌé�Ücq|æ%Üðq|i:ehz?qseJq|j;i qyt�acb�dJe�o§q|i j;zcd
r~qs`�é�ø+oÂb�{seJÜcj;z?ß:ÜÀ{sj:ß;qyæ+ãº}cb;tJ`�Þ�gÌjBÞB`�{|t¸b�dh`µzctJ`&kDzc{óo^ehÜ?`�u
b�dh`Qà~i?j�é�i eJjètJz�	@`�d�kDdhj;gçbÊi~z?g�}M`�dÀj�k�tJÜ?j;dJehæ�j;g�ã
q|i?ß:t�oUq|icæ&{|zcÞBq|i?ß�ehÜ?`�q|d§dJ`£tvehdJqyæ+ehqsr:`�i?`£tJt¸æ�j;icæ�`�dhi?qsicß¾acdJ`�ã
æ&j:icÞBqseJq|j;ict�oNæ&j;iMtfqytveh`�icæ�u;oNb�icÞ�æ�j;dhdJ`£æ+eJic`�tht�o*b;icÞÎeJÜ?`�qsd
q|icb;ÞB`£ûIzcb;æ�u$q|i±ÞB`�b;{sq|i?ß§é�qseJÜ�q|i?`�ïBb:æ+ehi?`�tht-ñútJ`�`:o:`:ë ßMësoIâvtfã
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