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a?dh`�tJz?gwb�}?{|u–kDdhj;gäbÎa?dhqsj:dJq¸à~i?jŽé�{|`�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
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��`£æ�b�{|{.eJÜcb�eÌeJÜ?`�Ü~z?gwb�iÊÞ?bŽe%b1j;k-eJÜcq|t�e%b;tJàÏqsicÞ?q|æ�bŽeJ`£Þ

eJÜMbŽe1ñf…£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_

� �cë²ƒ;ƒ+�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��Žô?o£é�qseJÜ�n?_ �Êõ?ë ô;•?ë�xÀbŽe%æ%Ü?qsicß-eJÜc`HÜ~z?gwb�i�Þ?bŽe%b

æ&{|j:tJ`�{|u;o@j;zcd³tJqsg�z?{ybŽeJq|j;iÁdJ`£tfz?{se�q|icÞBqyæ�b�eJ`£Þ�eJÜMbŽewñv…£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¸bŽe,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?{ybŽehqsj: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?{ybŽehqsj: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`�`�eJÜMbŽe¸eJÜ?`�dJ`ÌéNb;t¸b«ß;d%b;ÞBzcb;{(b;æ�æ�z?g$z?ã

{ybŽeJq|j;i–j;k§b:æ+ehqsrŽbŽehqsj:i–j;i–eJÜc`�ehb;dJß:`&e‰é.j;d%ÞÎjŽr:`�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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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?jŽé�i�qsi	
,q|ß;z?dh`µö?o

q|iÝeJ`�dJgwt«j�k§i~z?g$}@`�d¾j�k§gwbŽe%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

gwbŽe%æ%Ü?qsicß�dhz?{|`�t.ehjŽé.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|rŽbŽehqsj:i¹ë(�-jŽé.`�r:`�d£o

eJÜc`�b;æ�æ&z?g�z?{ybŽeJq|j;i�éNb;t�b�{ytfj«ÞBz?`µehjweJÜc`$}@j�efehj;g {|`�r:`�{Go

é�Ü?qyæ%Ü�é.b:t.tJÜ?jŽé�i¾qsi 
,q|ß;z?dh`��cë

_�z?dhq|i?ßìehdhb;qsicqsi?ßMo�ehÜ?`QqsgÌa?{|qyæ&qse�b:tJtJjBæ&qybŽehqsj:iåbŽe�eJÜc`

}@j�efehj;g {|`�r:`�{�ÞB`�r;`�{|j;a@`�ÞÎß;d%b;Þ?zcb�{|{su:ë 
,qsß:z?dh`�ƒ1tfÜcjŽé-t

eJÜc`�ß:dhb:ÞBzcb;{�ÞB`�r;`�{|j;acg�`�iIe³j;k*qsgÌa?{|qyæ&qse§b:tJtJjBæ&qybŽehqsj:ict�b�e

eJÜc`¾}@j�eJeJj:gí{s`�r;`�{§ñDeJÜ?`�†�x 
�ø�jŽr;`�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&qybŽehqsr:`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;{|{sjŽé-t0/

�
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Discovery Task : ACTIVATION  CURVE
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Discovery Task  :  AMN  ACTIVATION  CURVE IN TRAINING

average of 100 Subjects


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

é�Ü?`�dJ`�$fqseJ`�g %$qsicÞ?q|æ�bŽeJ`£Þ±b${sqytveNj�k�éHj:dhÞ?t�o�$JéHj:dhÞ&%§qsiMÞBq©ã

æ�b�eJ`£Þ1b¾acb;dfehq|æ�z?{|b;d¸éHj:dhÞ1bŽeµb¾acb�dJeJqyæ&z?{yb�d¸a@j:tJq©ehqsj:i1j:i

eJÜc`Á{|q|tfe�o-b;icÞ $ve%b�dhß;`&e %€qsicÞ?q|æ�bŽeJ`£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�eJjŽéNb�d%Þ?t�eJÜ?`À`�icÞÊj�k¸eJÜc`

{|q|tfe§eJÜcb;i€eJjŽéNb�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

�
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†-{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.jŽéH`�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;{.ÞcbŽehbÁÜcb»r;`«}M`�`�iÊb;æ�æ�z?g$zc{|b�eJ`�ÞËj;iÏehÜcbŽe£ë �NÜc`

`&ïBa?{yb�iMbŽeJq|j;i�j;k�eJÜ?qyt�acÜ?`�i?j:gÌ`�i?j:i¹oMÜcjŽéH`�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%bŽehqsj:icb�{:g�jBÞB`�{©ã

q|i?ß§b�icÞ�tfq|g$z?{ybŽehqsj:i�gwb»u§Ü?`�{sa�q|i$ehÜ?q|tZdJ`�ß:b�d%ÞÂëU_�`&e%b�q|{s`£Þ

tJqsg�z?{|b�eJq|j;ictHÜ?`�{sa±eJj�tJz?}ctfehb;iIeJqybŽeJ`�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�tfqseJzMbŽeJq|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?{ybŽehqsj:iÏkúb�{|{|tÌj:zBeÌj�k

eJÜc`H`�ï~qytfeJq|i?ß�gÌ`£æ%Ücb�i?qytJgÌt�q|i

ü�ý:þUÿ������

oŽé�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`�{¹tfÜcjŽé-t*ehÜcbŽe�qse�q|tNzctJ`&kDzc{ÂeJj�aMjItfqseNeJÜ?`§`�ï~ã

qytveh`�icæ�`wj�k*ehÜ?`�tJ`Ìevé.j�tJ`�aMb�d%bŽeJ`�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{|jŽé-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?{ybŽeJq|j;i–tJÜ?jŽé-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?jŽé�i§}~u$n~z?i¾ñv…�ô:ô:ƒ: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?jŽé�{s`£ÞBß;`:oBb�icÞ±qsgÌa?{|q|æ�q©e-rBt�ë~`&ïBa?{|q|æ�q©e�à~i?jŽé�{sã

`�Þ?ß;`¸ñón~z?iw„�õ:õ:„:ø+ë��NÜc`�tJ`.b;{©eh`�dhicbŽehqsr:`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

rŽb�dhqs`�evuÏj�k§æ&j:ß;i?qseJq|r;`�Þ?bŽe%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?jŽé�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

d%b�`�{^…£ô;÷ �Bo�n~z?i¾…�ô;ôIƒ;ø&ëèâ¯i�b¸ÞBq 	^`�dh`�iIe(r;`�q|i¹oŽactJuBæ%Ü?j;{|j;ß;ã

qyæ�b�{*éHj:dJà1j;iQdJ`£b;tJj;i?q|i?ß�qytµdh`�{|`�rŽb�iIe$b�{ytJjcë�n~zcæ%ÜÏé.j;dhà

gÌj:tfeJ{|uÊæ�`�iIeJ`�dht±b�dhj;z?icÞÊ`�q©ehÜ?`�d«g�`�iIehb�{�{sj:ß;qyæÏñúò.d%b�q|i?`

b�iMÞ›•
�

ò.dJq|`�i7…�ô:ô;÷:ø1j:d€gÌ`�i:e%b�{‰gÌjBÞB`�{|tèñ �*b�i?ß b;icÞ

�:j;Ü?ictJj;i?ã ��b�q|dhÞÊ„�õ;õc…£ø&ë �NÜc`�tJ`Àb�a?a?dhj:b:æ%Ü?`�t�oZÜ?jŽé.`�r:`�d£o

ÞBj¾i?j�e§ÞB`£b�{�é�q©ehÜÀehÜ?`ÌàIq|icÞÁj�kHtJq©ehzcbŽehqsj:iÁ`�g$}@j~Þ?qs`£ÞÁq|i

eJÜcq|tNe%b;tJà^ë

�
Ù  �Ó-Ö��

- �
×��(�

�
ÓHÔ �

�NÜ?qyt$é.j;dhà€q|t�tfzca?aMj:dfeh`�ÞÏq|iËacb;dfe�}~uQ†�dJg�u ��`�tJ`�b;dhæ%Ü

â¯ictfeJqseJzBeh`¾æ�j;iIeJd%b;æ&e�_-†³n~Ûèõ?…�ãºõ:õŽã #³ãºõ:õ?…£„?ë��NÜcb;i?àBt§ehj

��j:}M`�dfe�xÀbŽehÜ?`�é-t¹kDj;d,Ü?q|t,æ&j:{s{yb�}@j;d%bŽehqsj:i¸j;i¸eJÜc`Ha?dhj�ùv`£æ+e£ë

F
�

�
�

Õ
�

Ó�Ù
�

�

�Më*†-icÞ?`�d%tfj:i–b;icÞål�ë��U`�}?q|`�dh`;o¸ñv…£ô;ô:÷:ø+ë�� *�1���< � � 8;:

	 � � 5 ���71�� < � ��
���*��	��
�*�<Go �Ub»é�dh`�icæ�`¾m*dJ{|}cb�zcg †�thtfj;ã

æ&qybŽeh`�t�o?xÀb�Ü~éNb�Ü¹o 
��cë

#ÌëUò.jŽé.`�d%t�o ��ë ��`�ß:`�Ü?d£o�l�ëUòNb;{©ehÜcb
�£b�d%ÞÂo�b;icÞ��(b�dhà;`�d£o

ñv…£ô;ô:õ:ø+ë,â¯iIeJz?qseJq|j;i±qsiwehÜ?`¸æ&j;iIeh`&ï~e*j�kUÞ?q|thæ&jŽr:`�dhu;ë

	 ��
�� 8/

< 8/. 1�� ����:�*�� 6���
 �ŽëN„:„Bë ��„Žãh…:…�õ?ë

xÏë(ò.dhb;qsic`±b�icÞÎ_$ë*•
�

ò.dJq|`�i¹o�ñú`�Þ?t�ë ø7ñv…£ô;ô:÷:ø+ë�� 1
� < � 6

� ��
�8;:&ë��Ub»é�dh`�icæ�`³m*dJ{|}cb�zcg4†�thtfjBæ�q|b�eJ`�t�oBxÀb�Ü~éNb�Ü¹o 
��cë

†µëHlHj:{s{|q|ictwb�icÞ �§ë*x�qyæ%Ücb;{|tJà~qóo�ñf…�ô:÷;ô:ø&ë �NÜ?`�{|j;ß;qyæ«j�k

a?{yb�zctJq|}?{s`¸dh`�b:tfj:i?qsicßcë

	 ��
 � 8=< 8/. 1�� : 8;1��7: 1&oU…�öcñf…£ø&oÂ…&ã��:ô?ë

m-ëM_�b»r~qyt�o,ñv…�ô:ô;õIø+ë���1�5 �41
��1�� < � < 8��	��� ��
 	 � � � �	����1�� � 1

� ������6 1�� 
 1�ë*x�j:dJßIb�i #§b�zBkDgwb�iUocnBb�i�xÀb�eJ`�jMoMl.†µë

_�ë�âvtJdhb;`�{Go:ñf…�ô;÷���ø&ë¹ÛÝÜcbŽe � tUé�dJj:i?ß�é�qseJÜ§i?j:iBãGgÌj:i?j�ehj;i?qyæ

{|j;ß;qyæ�á â¯i / �³qsictJ}@`�dhß ñD`£ÞÂë ø&o!�$1 � � 8/�"
�� 8/�$#"����

� �	���
< ��� 8;:%�$1 � �
��� 8/�&
�o�a?a¹ë²ƒ�öŽãvƒ;ƒ?oUx�j:dJßIb�i #§b�zBkDgwb�iUo

nBb;i¾xÀb�eJ`�jcoMl.†µë

��ë #¸`�iIeHb�iMÞw†µë���j:thb�i?j�	,o@ñv…£ô?…�õIø+ë,†åtfeJzcÞBu�j�kUb:tJtJjBæ&qsã

bŽehqsj:i±q|i±q|icthb�i?qsevu;ë'� � 1
� 8;: � �)(-���+��� � 6 ��
+*���� � � 8=< �Žo?• �Bo

ö �»ãºô:•?ë

�MëUx�`&e%æ�b;{©kD`:o.ñf…�ô;÷:•:ø&ë±_�u~icb;gÌq|æÌgÌ`&e%b;æ�j;ß;icq©ehqsr:`�gÌj:i?q©ã

eJj:dJq|i?ß€ÞBz?dhqsi?ß€a?dhj;}?{|`�g tJj;{|r~qsicßcë,(+�	�+��� � 6 ��
.- 3�5�1�� 8/

� 1
� < � 6/� ����:�* �
6���
 ��01� 1 � ��� 8/�"
�23� 1 � �	��� � ��� 	 ��
�� 8/

< 8��	�coU…£„Bo?•I„�ö�ãº•:ö
�cë

_�ëÁnBæ%Ücb;æ&eJ`�d�oåñf…�ô:ô;õ:ø&ë �UjŽéNb�d%Þ�b æ&j:ß;i?qseJq|r;` i?`�zBã

dhj;actJuBæ%Ü?j;{|j;ß:u«j;k.b»éNb�dh`�i?`£tJt0/�q|gÌa?{sqyæ&qseµà~i?jŽé�{|`�ÞBß:`�b;icÞ

b�icj:thb�ß;icj:tJq|bcë)(-���+��� � 6 ��
 	
6�8/� 8;: � 6 � ���4- 3�5�1�� 8 � 1
� < � 6

# 1��+� � 5 ����:�*�� 6���
 �Žë�…£„¾ñf…£ø+oU…£ƒ;ƒŽãh… �Ž÷cë

�Më�nBæ%Ü?j~j;{|`�d£o‰n^ëÌ•�Üc{|thtfj:i¹o‰b�iMÞ #Ìë$ò.dhj~j;àBt�o�ñf…�ô;ô:ö:ø&ë

�NÜ?j:z?ß;ÜIeht�}M`�u;j:icÞ�éHj:dhÞct /.ÛÝÜ?`�iÁ{|b;i?ß;zcb;ß;`§jŽr:`�d%tfÜcb:Þ~ã

jŽé-t‰q|ictJqsß:ÜIe�ë�(+�	�+��� � 63��
5- 3�5 1
� 8 � 1�� < � 6�� ����:�*�� 6���
���0
6

1
� 1
� � 6”o¹…»„;„¾ñó„:ø+oÂ…£•;•Žã%…�÷:ö?ë

n^ë�n~{|j;gwb�i¹oµñf…�ô:ô;÷:ø&ëÑl.bŽeJ`�ß;j:dJqyæ�b;{�qsiBkD`�dJ`�icæ&`1q|t±i?j�e¾b

eJdh`�` / �NÜc`-g$uIeJÜwj;k@q|i?Ü?`�dJqsehb;icæ&`�Ü?qs`�dhb;dhæ%Ücqs`£t�ë

	 ��
 � 8=< 8/. 1

� ����:�* � 6 ��
 �Žo@öIƒBoÂ…�ãºö:ö

��ë,nBg�j:{s`�ictJàIu:oHñf…�ô;÷:÷:ø&ë�•�i€eJÜc`±a?dhj;a@`�d§ehdJ`£bŽehg�`�iIeµj�k

æ&j:i?i?`£æ+eJq|j;icq|tJg�ë87$1�* � .08���� � 6 � ���17 � � 8/�9� : 8;1
� : 1��+o�…:…

ñv…»ø+o¹…�ã � �cë

�§ë^n~z?i¹o(ñv…£ô;ôc…£ø+ë-lHj;ici?`�æ&eJq|j;i?qytve�g�jBÞB`�{|t�j�k(dhz?{s`�ãG}Mb;tJ`�Þ

dh`�b;tJj;icqsi?ßMë:�5� � : 1 1��
8/�"
�� ��
&< *�1<;�=�</* 	 ��
 � 8=< 8/. 1>� : 8;1
� : 1

	 �	�?
�1
�41��7: 1�o
�:ö��£ã����~„Bë �Ub»é�dh`�iMæ&`*m*dJ{|}cb�zcgð†�tJtJjBæ&qybŽeh`�t�o

�-q|{|{|thÞ?b�{|`;o 
$�Më

�§ëMnBz?i¹o¹ñv…£ô;ôIƒ;ø+ë ��j:}?zctfe�dJ`£b;tJj;i?q|i?ß /,â¯iIeJ`�ß;d%bŽeJq|i?ß�dJzc{s`�ã

}cb:tf`£ÞÀb�icÞÁtfq|gÌqs{yb�dhq©evuIãº}cb;tJ`�Þ�dh`�b:tfj:i?q|i?ßcë3� � < 8 @�:�8 � 6A*
��

<(1�6=6�8B
 1��7: 1&ë ��ƒBoc„?ëZ„ �c…�ã¯„;ô;•cë

�§ë�n~z?i¹o-ñf…�ô;ô:ô:ø&ë¾†�æ�æ&j:z?iIeJq|i?ß�kDj:d§eJÜ?`¾æ&j:g�aczBehb�eJq|j;icb;{

}cb:tfqyt¾j�k�æ�j;icthæ&q|j;zMtfi?`£tJt0/ì† æ&j:i?i?`£æ+eJq|j;icq|tfe�b;a?a?dhj:b:æ%Ü¹ë

	 �	����: 8��	�-��� 1���� � � � 	 ��
�� 8=< 8����coDC(j:{óë ÷?ocƒ:„�ô�ã¯ƒ;•:ƒBë

�§ëcn~zci¹oUñó„;õ;õI„;ø+ëFE"� � 6�8=< �#��
�< *�1G� 8/���Žë��Ub»é�dh`�icæ�`�mZdh{sã

}cb;z?g7†�tJtJjBæ&qybŽeJ`£t�oBxÀb;Ü~é.b;Ü¹o 
$�Më

�§ë�nBz?i¹o�m�ë¹x�`�dhdhqs{|{óo�b�icÞ �¸ëH��`&eh`�d%tfj:i¹o(ñó„;õ;õ?…»ø+ë 
?dhj;g

q|g�ac{sqyæ&qse‰tfà~q|{s{yt�eJj€`&ïBa?{|q|æ�q©ewà~i?jŽé�{|`�ÞBß:`�/±† }@j�efehj;g�ãºz?a

gÌjBÞB`�{Hj�k�tJàIq|{|{*{|`�b�dhi?q|i?ßcë

	 ��
 � 8=< 8/. 14� : 8;1
� : 1&ë�C(j:{óë²„;ƒ?o


-jMë „?oc„�õ:öŽãv„ ���Më

��ë �*b;i?ß³b;icÞ���ë �:j;Ü?ictJj;i?ã ��b�q|dhÞÂo~ñó„;õ;õc…£ø+ë,x�`�iIe%b�{Ig�jBÞ~ã

`�{yt,b�icÞ§{|j;ß:q|æ�b�{:dJ`£b;tJj;i?q|i?ß�a?dhj;}?{|`�gwt�qsiµeJÜ?`&���-m-ë&(+�	�+��

� � 6 ��
�- 3�5 1
� 8 � 1�� < � 6I� ����:�*�� 6���
���0+��5�57698;1���o ��ñ �~ø+o~ö;õ;÷�ã

ö?…£•?ë

†µë��Nr;`�dhtJà~u±b�icÞ�_�ë #§b�Ü?i?`�gwb�i¹oUñf…�ô:÷;ö:ø&ëHmZïIeh`�ictJq|j;icb;{

r;`�dhtJzct¸q|iIeJz?qseJq|r;`‰dh`�b:tfj:i?q|i?ß / �NÜc`±æ&j:iŽùvz?icæ&eJq|j;iQkúb�{|{yb;æ&u

q|i±a?dhj;}cb;}?q|{sqsevu³ùvzcÞBß;gÌ`�i:e£ë'� ����:�*�� 6���
�8;: � 6J��1
. 8;1K�(o��:ö;ô�ã

�Iƒ;õ?ë


