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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



�-{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$ñúqsiIehz?q©ehqsj:i1b;icÞÀq|ictJqsß:Ü:e+ø�j:iÀeJÜc`�j;eJÜ?`�d
ñónBz?iì�£ô;ô?�:oU�£ô;ô:�:ø+ë�â¯iÀkúb;æ&e�o^q|i:ehz?qseJq|j;i1b;icÞ�q|ictJqsß:Ü:e¸b�dh`
q|g�a@j;dJehb;iIewæ�j;gÌa@j;i?`�i:e%tÌj�k³ÜIzcgÌb;iÎdh`�b:tfj:i?q|i?ßcë �NÜ?`�u
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lH{|`�b�dh{|u;o~eJÜc`§gÌb�ehæ%Ü¾é.b:tN`&ï?æ&`�{s{|`�iIe£ë
�UjÌz?icÞ?`�d%tve%b�icÞ±eJÜ?`µtJq|g$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
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,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  :  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



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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