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ëC^rib|Nibìb^N{�x<|r|rgí^N]_deoX^rcea�}î{�ib]3feceib|,xbce{@qX^rfea�{�fe�Xcea�d�kÕi<c�x<}_xboXï
fz^r`baËxbì<a�]3fed�q_x�`baËð2a�ìb�X]¸fei�npxbñbaË�XdYaËibkC{�ibnpoX|ra�òydYoXxbï
fz^rxb|:xb]X}�fza�npo2ibcex<|�}Xgv]Xxbnp^N{�d�feipfecegjxb]X}�a�òvoX|rxb^N]�{�ibìb]X^rï
fz^rib]%ó9~m|rx<ceñíôr�@õC{�xbfea�ìbibce^Nö�a�d!de�_{@q�ð_^Nib|ribì<^r{�xb|r|Ng¸^r]Xdeo_^Ncea�}
x<ce{�qX^rfea�{�fe�Xcea�d�xbd!feqX^rce}�ìba�]_a�cexbfz^rib]�{�i<]_]Xa�{�fz^rib]X^rdef!npiv}Xï
a�|NdDó$��q_^Nce}Sìba�]_a�cexbfe^Nib]S{�ib]_]Xa�{�fe^rib]X^rdef­npiv}Xa�|Nd,xbceap{�qXxbceï
x<{�fza�ce^Nö�a�}¸ð3gynpibceap{�ibn�o_|Na�òyfza�npo2ibcex<|Çx<]_}SdYoXxbfe^Nxb|»}Xgvï
]Xxbnp^N{�dtó�lyi<cYa¾{�ibnpo_|Na�ò9fza�npoFi<cexb|�}_g3]_x<np^r{�dËxbcea¾}_�Xa3�
^N]yoXxbcef��5fei*feqXa!�XdYa$i<k»k÷a�a�}Xð_x<{�ñ�x<]_}Vcea�{��Xcecea�]vf�{�ib]X]Xa�{�ï
fz^rib]XdË^r]øfzq_a�npi3}Xa�|NdDóî~mibnpoX|ra�ò�deo_xbfz^rxb|�}Xgv]Xxbnp^r{�dËxbcea
dea�a�]�^r]�feqXa,`txbce^Na�fhgjibkm{�ib]X]Xa�{�fe^Nib]X^rdef(xbce{@q_^Nfea�{�fe�XcYa�d(oXceibï
}X�X{�a�}%�m�XdY�Xxb|N|rg¸npa�xb]3f!feiy{�xboXfe�Xcea�deibnpajxbdeo2a�{�f!i<k(fzq_a
x<ce{�qX^rfea�{�fe�Xcea�i<k½ðX^rib|Nibìb^N{�xb|_ð_cexb^N]_dtó%�X�X{�qËde^rn$�_|Nxbfe^Nib]XdBxbcea
]XiÔ|Nib]_ì<a�c�defece^r{�fe|Ng0�Ô|rxtg<a�cea�}%��ù�^Nfeq9^r]Xo_�Xft�úq_^N}_}Xa�]¶x<]_}
i<�_fzo_�Xf!|rxtg<a�cedt�mðX�_f!qXxt`bajnpxb]vgS|rxtgba�ced�{�ib]X]Xa�{�fea�}�ù�^rfeq
deo2a�{�^Nxb|r^Nö�a�}�xb]_}�{�ibnpoX|ra�ò¾cea�|Nxbfe^Nib]XdDóCû»òvxbnpoX|ra�d�i<k�feqX^rce}
ì<a�]Xa�cexbfe^Nib]${�i<]_]Xa�{�fz^rib]X^rdefmn�iv}Xa�|Ndm^r]X{�|N�_}XaBfzq_aBu(��ü�ý>þh�
dea�ce^ra�dpo_cei3}_�X{�a�dpðvg0ûÇ}Xa�|rnpxb]%ÿ dpcea�dea�xbce{�q¶xbdedeiv{�^rxbfza�dVô �<õ
x<]_}�feqXa,uw^rdefece^rðX�Xfea�}���}_x<o_fz^r`baj~mib]3feceib|��Õu(�$~��únpiv}Xa�|rd
i<k���a�cede{�q3�_cea­xb]X}��Çk÷a�^rk÷a�c$ôN���bõhó

�XibnpaËcea�dYa�xbce{@qXa�ced�^N]0}Xg3]_xbnp^N{�xb|Ç{�ibìb]X^rfz^rib]¸xb]X}¸]_a��Xï
ceiv}Xgv]Xxbnp^N{�d�qXxt`ba*deo2a�{��X|rx<fea�}0i<]0feqXaËo2ibdYde^rðX^r|N^rfz^ra�d$feqXxbf
npibcea,{�ibnpoX|ra�ò:�v{�qXxbibfe^N{,|r^rñ<a,}_g3]_xbnp^N{�d�npxtgjoX|rxtgj^r]�feqXa
ceib|Na�i<k(xb}XxboXfe^N`ba�ð2a�qXxt`v^ri<c�ôN�	�2�:�2��
b�B�b�b�C�@�bõhó9~mqXxbibfz^r{
}Xgv]Xxbnp^r{�dBq_xt`<a�ðFa�a�]*ibðXdYa�ce`ba�}*^r]*feqXa�kÕibcenpx<fe^ri<]jibk½o2a�ceï
{�a�oXfe�Xxb|(defexbfza�d*ibkwfzq_a�ib|rk÷xb{�fei<cYg�dYa�]XdYa�^r]øcYx<ð_ðX^rfzdÔôr���bõhó
�Xñtxbce}_xpxb]X}�
_cYa�a�npxb]�qXxt`ba�deo2a�{��X|rx<fea�}�fzq_x<f({�qXxbibd(npxtg
oX|rxtg,x�kÕ�X]_}Xxbnpa�]3fexb|vceib|raC^N]!feqXaCk÷ibcenpxbfz^rib]!ibk_o2a�ce{�a�oXfe�Xxb|
npa�xb]X^r]Xìbdtóø~mqXxbibd�oXceit`v^N}_a�d�fzq_a�ce^Nìbqvf!ðX|ra�]X}9ibk(defexbðX^r|Nï
^rfhg�xb]X}��_a�ò3^rðX^r|r^NfhgV]Xa�a�}Xa�}Ôðvg�feqXa�degvdefea�nVó,ûÇdedea�]3fe^Nxb|r|Ngv�
�Xñtxbce}_x9x<]_}�
5cea�a�npxb]íð2a�|N^ra�`baÔfzq_x<f¾fzq_ay]_i<cenpxb|wðXxb{�ñ3ï
ìbceib�X]X}9xb{�fe^N`v^Nfhg¸ibk(]Xa��_cex<|Cdegvdefea�npd�^Nd�xy{@q_x<ibfe^N{�defexbfea3ó
þh]�feqXa�o2a�ce{�a�oXfe�Xxb|ªdYg3dYfza�npdt�D^N]_oX�Xf�kÕcei<n feqXa�dea�]_deibced�o2a�ceï
fe�XceðXd,feqXap]Xa��_ceib]Xxb|�a�]XdYa�n$ð_|Na�d,kÕcei<n feqXap{@qXxbibfe^N{pðXxb{�ñ3ï
ìbceib�X]X}m�2xb]X}Ôfzq_a!cea�de�X|rfw^rdwfeq_x<fwfeqXa�dYg3defea�n¿fecex<]_de^rfz^rib]Xd
^r]3feiyxÔ]Xa�ù xbfzfecexb{�feibc�fzq_x<f�cea�oXcYa�dea�]vfed!feq_ajnpa�xb]X^N]_ìyibk
feqXa�dYa�]XdYi<ceg9^r]XoX�_f��Çìb^N`ba�]·fzq_a�{�ib]vfza�ò3fËibk�feqXa�dYfex<fea�ibk
feqXa�ibceìbxb]X^NdYn xb]X}ø^rfzd*a�]3`v^rcei<]_npa�]vf�ó¶ëÃ�XfËfzq_a�]Xibcenpxb|
{@q_xbi<fe^r{­ð_x<{�ñvì<ceib�X]_}¾dYfex<fea,^Nd(]Xibf�|r^Nñba,]Xib^NdYa3óm��i<^rdea,{�xb]Xï
]Xibf(ð2a,a�xbde^r|Ng�defeiboXo2a�}�x<]_}�defexbcefza�}%�ªù�qXa�cea�x<d�{@qXxbibd({�xb]
a�dYdea�]vfz^rxb|r|NgÔdeù�^rfe{@q0^Nnpnpa�}X^rx<fea�|rgÔk÷ceibn ib]Xa*xbfzfecexb{�feibc�fei
xb]XibfeqXa�ctó���qX^rd,fhgvo2apibkC}Xg3]_xbnp^N{�d�npxtgyð2apx�ñba�gyoXceiboXï
a�cefhg,^r]$feqXa��Xa�òv^Nð_|NaCoXceiv}X�_{�fe^Nib]!i<k_ð2a�q_xt`3^ribcm^N]!ðX^rib|Nibìb^r{�xb|
ibceìbx<]_^NdYnpdtó

_cea�a�npxb]�ô �2�w�	�2���<õwq_x<d¾}Xa�`<a�|Nibo2a�}íx9npiv}Xa�|wi<k�feqXa

{@q_xbi<fe^r{S}_g3]_x<np^r{�d�ibðXdea�ce`ba�}H^r]îfzq_aSib|rk÷xb{�feibcegídegvdefea�nVó

5cea�a�npxb]mÿ d»npiv}Xa�|_^rd»ðXxbdea�}pib]pfeqXa�}_a�de{�ce^No_fz^rib]pxb]X}pdYi<|r�Xï
fe^Nib]$ibkªdea�fzdmibkª�b]X}$ibce}Xa�cmi<ce}_^N]_x<cYgw}_^��2a�cea�]vfz^rxb|3a��v�Xxbfz^rib]Xd
xb]X}Ôxbceap{�xb|N|ra�}��,ï�dea�fzdDó,ýSa�]_a�ò3f­}_a�de{�ce^rð2a�x¾`ba�cedY^Nib]Ôibk
feqXa��­ï[dea�fÇnpi3}Xa�|_feqXxbf»ùCa(qXxt`ba(}Xa�`ba�|ribo2a�}ËkÕi<cÇ�XdYa(^N]ËfeqXa
{�cea�x<fe^ri<]íi<k­xb}Xxbo_fz^r`baVxbì<a�]3fj{�ib]3feceib|�xbce{@q_^Nfea�{�fz�_cea�dt�Ccea�ï
k÷a�cecea�}�fei!xbd��,��ï�dea�fed����­ï�dYa�fedÃk÷ibcCxb}XxboXfe^r`bawx<ìba�]vfed��eó%ýSa
feqXa�]ÔoXcea�dYa�]vf�dY^Nn$�_|Nxbfe^ri<]_dw�_de^r]Xì�fzq_a��,��ï�dYa�fedwfei�npi3}_a�|
deibnpa!ibk»feqXa�^Nnpo2ibcefexb]3fwoXce^r]X{�^No_|Na�dwibk»{@q_x<ibfe^r{!]Xa��_cei3}_g3ï
]Xxbnp^r{�dtó

���! �æÃç#"%$
��qXa(oX�XcYo2i<dYa�ibkFfzq_a�npiv}Xa�|_oXcea�dYa�]3fea�}ËqXa�cea�^rd»fei,o_ceit`3^r}Xa
a�|ra�npa�]vfex<cYg,�X]_^Nfedú{�x<o_xbðX|raCibk_feqXaC{�ibnpoX|ra�ò�}Xgv]Xxbnp^r{�dúibðXï
dea�ce`<a�}*^r]*ðX^rib|Nibìb^r{�xb|2i<cYì<xb]X^rdenpdDó%��qXa�dYa��X]_^NfedBnpiv}Xa�|2feqXa
}Xgv]Xxbnp^r{�dúibk5o2iboX�X|rxbfz^rib]Xd�i<k5]Xa��Xceib]Xdt�Dcex<feq_a�cúfeqXxb]!xwde^r]Xï
ìb|NaÃ]Xa��Xceib]%ó���qXaÃnpi3}_a�|ra�}��X]_^Nfed�oXcea�dYa�]vfza�}!qXa�ceaCxbceaÃxb|NdYi
}Xa�de^rì<]_a�}¾fei�ð2a­{�ibnpo_�Xfex<fe^ri<]_xb|N|rg*a'&p{�^ra�]3ft�vdei�feqXxbf�fzq_a�g
npxtgÔðFa*�Xdea�}0fziVðX�_^N|r}0cea�xb|rï�fe^Nnpaj{�ib]3feceib|Çxbce{@q_^Nfea�{�fz�_cea�d
k÷ibc�xb�_fzib]Xibnpib�Xd(xbìba�]3fedtó
��fÃ^Nfed�qXa�xbcefÃfeqXa(�­�7npi3}Xa�|½�XdYa�dÃxp}X^rde{�cea�fea­fe^Nnpa­}X^rk÷ï

k÷a�cea�]X{�a�a��v�Xxbfz^rib]pfei,cea�oX|r^N{�xbfza�feqXa(}Xgv]Xxbnp^N{�d»ibk2feqXa�ibce^Nìbï
^r]Xxb|3�b]X}$ibce}Xa�c%ibce}_^N]_x<ceg,}X^)�2a�cea�]vfe^Nxb|3a'�3�_x<fe^ri<]_dmibkXfeqXa��­ï
dea�fzdDó%�î�_]X^rfC^N]�feqXa*�,�înpiv}Xa�|FdY^Nn!�X|rx<fea�dÃfeqXaw}_g3]Xxbnp^r{�d
ibkÇx¾]Xa��_ceib]Xxb|úoFi<o_�X|rx<fe^ri<]mó,ûÇxb{@q��,�À�_]X^rfwdY^Nn!�X|rx<fea�d,x
{��_cecea�]vf��2ù�qX^r{@qÔcea�o_cea�dea�]3fedwxb]Ôxt`<a�cexbì<a�o2iboX�X|rxbfe^Nib]Ô{��Xceï
cea�]vfm}_a�]XdY^Nfhg3ó���qXaCð_x<dY^N{Ãk÷ibcen7ibk_feq_aC}X^)�2a�cea�]_{�aCa��v�Xxbfe^Nib]



{�xb]0ð2ajdefexbfea�}�de^rnpoX|rgÔxbd!deq_itùÃ]�^r]�a��3�_xbfz^rib]Z�b�%ù�q_^N{�q
de^rn�o_|NgVdYfzxbfea�d,feqXxbf­fzq_a�{��Xcecea�]vf­xbf­fz^rnpapdefea�o,+.-í�$}_a�ï
o2a�]X}_dÃib]�feqXa­{��XcYcea�]3fÃxbfÃfe^Nnpa#+CoX|r�Xd�deibnpaw{�qXxb]Xìbawfeq_x<f
^Nd(x<o_oX|r^Na�}¾feipfeqXa,{��XcecYa�]3ftó
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��qXa�}X^)�2a�cea�]_{�a!a��v�Xxbfe^Nib]yibkÇfzq_a��­�À�X]_^Nfw{�xb]yð2a!}_a�ï

de{�ce^rð2a�}*xbdÇ�$}X^)�2a�cea�]_{�a�dBfeqXxbfÇxbcea�{�ibn$ðX^r]Xa�}*fei�{�i<npo_�Xfea
fzq_a�de^rn$�X|rxbfza�}Ô{��XcecYa�]3f­xbfwfe^Nnpa9+�->�$k÷ceibn¿fzq_a�{��_cecea�]3f
x<]_}*feqXa�cexbfea�ibk½{@q_x<]_ìba�ibk½feqXa�{��_cecea�]vfÇxbfBfz^rnpa�+�ó%��qXa�dea
�(^r]:�X�_a�]X{�a�d%ib]�feqXaÇde^rn$�_|Nxbfea�}�{��Xcecea�]vf�xbceaw�;�ªx�fea�]X}_a�]X{�g
fzi�}Xa�{�xtgVð_x<{�ñVfei�feqXapðXxbdea�|N^r]XaËdefea�xb}XgVdYfzxbfea3s��<�Cx�fza�]Xï
}Xa�]_{�gjfeipnpxb^r]3fexb^N]�feqXa,npibnpa�]3fe�_n©ibkmfeq_a,{��Xcecea�]3f(^N]�x
oXxbcefz^r{��_|Nxbc�}X^rcea�{�fz^rib]%s_x<]_}��=�úfeqXa�^r]:�_�Xa�]_{�a�d�ibkúa�ò3fea�ce]_x<|
a�ò3{�^Nfexbfz^rib]�ibc(^r]XqX^rðX^rfe^Nib]�x<d�^N]_oX�Xf(feipfeqXa,�_]X^rftó�þh]�xb}X}X^rï
fz^rib]Ôx�dYxbfz�_cex<fe^rib]Ôa��2a�{�fw^rd­de^rn$�_|Nxbfea�}ÔdY�X{@qÔfeq_x<f­xbd­fzq_a
�X]X^rf�n�it`ba�d�fzitùCx<ce}_d�^rfzd(fzq_a�ibcea�fe^N{�x<|:npxbò3^rn$�_n©i<c�np^r]X^rï
n$�XnV�2^Nfwð2a�{�i<npa�dw^N]_{�cea�xbde^r]Xìb|rg�}_^�&p{��_|Nfwfei�{�ib]3fe^N]v�Xa�fzi
oX�XdYq¾feqXa,{��Xcecea�]3f�feitùBxbce}Xd(feqXibdea,a�ò3fecea�npa�dtó
þh]ÔfeqXa>�­� npi3}_a�|�fzq_a�de^rn$�X|rxbfza�}Ô{��Xcecea�]vfwq_xbd­x¾fza�]Xï

}Xa�]_{�g�fei¾cea�fe�Xce]SðXxb{@ñVfei�^rfed­ðXxbdea�|N^r]Xapdefea�xb}XgVdefexbfzavó,þh]
i<�_c!npiv}Xa�|h�mfeqXa�{��Xcecea�]3f!^rd!{�i<]_defecexb^N]_a�}9fziycexb]_ì<a�k÷ceibn
ï@�bó ?jfziS�<ó ?2�_ù�^NfeqVx*{��_cecea�]vf�ibk@?*ð2a�^r]Xìjfzq_a$cea�defe^r]Xì*{��Xceï
cea�]3ftóm��qXa,a��2a�{�f�ibk%}_a�{�xtgj^rd�}_a�de{�ce^rð2a�}¾ðvg*a'�3�_x<fe^ri<]��2ó

6 40 5BA*/ 0.C�D �Õ�<�
ýíqXa�cea D ^rd,x�oXxbcexbnpa�fea�c�feqXxbf,^r]X}_^N{�x<fea�d�feqXaËcexbfeaËibkfzq_a$}_a�{�xtg3ó��X^r]X{�a$feqXa!}X^)�2a�cea�]X{�a!^rd�o_cei<oFi<cefe^rib]Xxb|mfeijfzq_a

{��Xcecea�]3ft�mfeqXaja'�2a�{�f!^rd�fziy{�xb�_deajfeqXa�}Xa�{�xtg¸fziyðFajcexboX^r}
k÷ibcw|rx<ceìba�`tx<|r�Xa�dwibk»feqXa�{��XcYcea�]3ft�2ù�qX^r|Na�feqXa!}_a�{�xtg�de|ritù�d
}Xitù�]¾xbd(feqXa­{��Xcecea�]vf�xboXoXceibxb{@q_a�d�?5ó
��a��_cex<|_o2ibo_�X|rx<fe^ri<]_dÇa�ò3q_^Nð_^Nf»x�{�a�cefexb^N]Ëxbnpib�X]3fÇi<kFnpibï

npa�]3fe�Xn7^N]$feqXaB}Xgv]Xxbnp^N{�d%ibkXfeqXa�^rc%{��_cecea�]vf�ÿ dm{@qXxb]_ì<aBit`ba�c
fz^rnpa3óËþh]¸a�dYdea�]_{�a3�:ib]X{�aËx�o2iboX�_|Nxbfe^Nib]mÿ d${��Xcecea�]3f�ð2a�ìb^N]_d
fzi$npit`ba�^N]*x${�a�cefexb^N]j}X^rcea�{�fe^Nib]��Õo2ibde^rfe^N`ba�ibcB]Xa�ìbxbfz^r`baE�:^Nf
fza�]X}Xd�fei*ñba�a�o�npit`v^r]Xì*^N]Vfzq_x<f�}X^rcea�{�fz^rib]�a�`ba�]Vk÷ibc�deibnpa
fz^rnpa�xbk÷fea�cCxb]vgp^r]:�_�Xa�]_{�a�oX�_deqX^r]Xì!^rfBq_xbdCð2a�a�]�cea�npit`ba�}%ó
ýSa9FXcedef�}Xa'FX]Xa�feqXa$cexbfza$i<k�{@q_x<]_ì<a$ibkúfeqXa�{��Xcecea�]vf�x<f

fz^rnpaG+H�)I 0 �zóm��qX^rdÃ^NdÃdY^Nnpo_|Ng*}Xa'FX]Xa�}¾x<dÃfeqXaw}_^��Fa�cea�]_{�awibkfzq_a�{��Xcecea�]3fCx<fCfe^Nnpa�+BkÕcei<n feqXa�{��Xcecea�]vfBxbfCfzq_a�oXcea�`v^ri<�_d
fz^rnpa�dYfza�o�+ A �bó���q_a�cexbfea�xbf»fz^rnpa�+�^rd»ìb^r`ba�]p^r]Ëa��3�_x<fe^rib]�5ó

I 0 5�/ 0 AJ/ 0LKM4 �Õ�<�
ýí^NfeqpfeqXa�cexbfea�x<f»fe^Nnpa�+�}Xa'FX]Xa�}%�DùCa�{�xb]p}Xa�dY{�ce^rð2a�fzq_a

npi<npa�]3fe�Xn�x<d(deq_itù�]¾^r]¾a'�3�_x<fe^ri<]��2ó
6>N0 5 I 0�C>O ���<�

ýíqXa�cea O ^Nd(xËoXxbcexbnpa�fea�c(feqXxbf({�ib]3feceib|Nd�qXitùîn$�X{�q�ibkx<]�^r]:�X�_a�]X{�a*feqXajnpibnpa�]vfz�_n q_x<d!ib]�fzq_a*}_g3]Xxbnp^r{�d!ibk
fzq_a�npi3}_a�|hó O {�xb]jð2a�feqXib�XìbqvfCi<k�xbì<xb^r]jxbdCx!o2a�ce{�a�]vfzxbìbaùÃq_^N{�qp^N]_}X^r{�xbfza�d�ù�qXxbf�o2ibcefe^ri<]pibk5feq_aÃnpibnpa�]vfz�_n xbf�fzq_a
{��Xcecea�]3fwfe^Nnpa�defea�oÔdeqXib�X|r}Ô{�ib]3fe^N]v�Xa�^r]3fei�feqXa!]_a�òvf�fe^rnpa
defea�o%ó
þh]¾fzq_a*�­� npiv}Xa�|h�3�X]_^NfedÃnpxtg*ð2aw{�i<]_]Xa�{�fza�}�feibì<a�fzq_a�c

ùÃ^rfeq i<feqXa�c��_]X^NfedVfei·k÷ibcen-]_a�fhùBibceñ3dDó �P�,�'�X]X^rf�^rd
defece^N{�fz|rg a�^NfeqXa�cSa�ò3{�^Nfexbfzibceg7ibcÔ^r]Xq_^Nð_^Nfeibceg3ó ûÇò3{�^Nfexbfei<ceg
�X]X^rfedw{�x<�_dea�feqXa�{��Xcecea�]3fw|ra�`ba�|�fzi¾ð2a!^r]X{�cea�xbdea�}Ô^r]Ô�X]X^rfed
fzq_a�gjxbcea,{�ib]X]_a�{�fea�}�fziËù�qX^r|Na,^r]Xq_^Nð_^Nfeibcegj�_]X^rfzd�qXxt`ba,fzq_a
i<o_o2ibde^rfza�a��2a�{�ftów��qXa�a��Fa�{�fwibkÇa�òv{�^rfzxbfe^ri<]Ôibc­^N]_qX^Nð_^Nfe^rib]
^Nd!dY{�xb|Na�}�ðvgSxyùBa�^rì<qvf$ib]�feqXaj|r^N]_ñSð2a�fhùCa�a�]�feqXaj�X]_^Nfedtó
ýSa�^rì<qvfed�{�x<]�cexb]Xìba­kÕceibnQ?2ó ?pfeip�2ó ?p^N]�`txb|N�_a3ó
��qXa�a��2a�{�fpibk�feqXa�^N]_oX�_fpx<fpfe^rnpaR+�^rdË{�xb|N{��X|rx<fea�}øðvg

a��3�_xbfz^rib]¸�2ó*þh]¸feqX^rd�a��v�Xxbfe^Nib]m�:feqXa*�X]X^rf��X]X}_a�c�{�ib]_de^r}Xï
a�cexbfz^rib]�cea�{�a�^N`ba�d!^r]Xo_�Xf$kÕceibn ��a�òvfza�cY]Xxb|B�X]_^NfedtóTS¸^Nd!x

fecexb]XdekÕa�cpk÷�X]_{�fe^Nib]¶ibk�fzq_a¾{��Xcecea�]3ft��U#V�^rdpfeqXa¾ùBa�^Nìbqvf�ibk
feqXa­{�ib]_]Xa�{�fe^rib]¾ð2a�fhùBa�a�]¾feqXa­fhùBip�_]X^rfzd(x<]_}RWy^Nd(x�dY{�xb|Nï
^r]Xìpk÷xb{�fzibctó

6>X0 5
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��]_i<feqXa�c�k÷a�x<fe�Xcea,de�Xo_o2ibcefza�}¾ð3gjfeqXa(�,� npiv}Xa�|½^rd�feqXa
deo2a�{�^)FX{�xbfe^Nib]·ibkw}_a�|rxtg3djð2a�fhùBa�a�]·fzq_a�{�ib]X]_a�{�fea�}·�_]X^rfzdDó
ý>q_a�] xZ}Xa�|Nxtg ^rdSoXcea�dea�]vfÔib]#xH{�ib]X]Xa�{�fe^Nib] ð2a�fLùCa�a�]
�X]_^Nfedt��feqXaÔ|r^N]_ñ·^rd�]_i9|ri<]_ìba�c�dY^Nnpo_|Ng>deo2a�{�^�F_a�}Zð3g·feqXa
ùBa�^rìbq3f]U*V�ðX�_fj^rf�xb|NdYi�q_xbd�x9}Xa�|rxtg·oXxbcexbnpa�fea�c�^_V�xbdeï
deiv{�^rxbfza�}·ù�^rfeq·^rftóí��qXaV}Xa�|Nxtg¶^r]X}_^N{�xbfea�djqXitù k÷xbc*ð_x<{�ñ
^r]Ôfz^rnpa�fei¾a�òvx<np^r]Xa�feqXapi<�_fzo_�Xf­ibkÇfzq_a�{�ib]X]_a�{�fea�}Ô�_]X^rf
�`S%� / V0LKbadc �1�eóm��qXa,}Xa�kÕxb�X|Nf(}Xa�|rxtgj^Nd�?2ó��qXa�ib�XfeoX�XfBibk½x9�­�H�X]X^rfÇ^rdB{�xb|r{��X|rxbfea�}*xbdBx$k÷�X]_{�fe^Nib]
ibk�^Nfed!{��_cecea�]vf�ó�ýSaj�Xdeajxb]�x<dYg3npnpa�fzce^r{jde^rìbnpi<^r}�k÷�_]X{�ï
fe^Nib]%�vdYqXitù�]�^N]�a��v�Xxbfe^Nib]�e5�vfeip{�xb|r{��X|rxbfea­feqXa,ib�XfeoX�Xftó
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f 0 ^Ndj�Xdea�}·xbd*feqXa�ib�XfeoX�_fË^rk­fzq_a��X]X^rf*^Ndja�òv{�^Nfexbfei<cegv�ibfzq_a�ceù�^rdea A*f 0 ^Nd(�Xdea�}%ó

f 0 5 f 0 ^rk%�X]_^Nf�^rd(a�ò3{�^Nfexbfei<ceg
A(f 0 ^rk%�X]_^Nf�^rd(^N]_qX^rðX^rfzibceg �1
;�

��qXa g o_x<cYx<npa�fza�c!^rd!xydY{�xb|N^r]XìÔk÷xb{�feibc!feqXxbf!^r]X}X^r{�xbfea�dfeqXa�|ra�`ba�|2ibk:xbceib�XdYx<|Fibk:feqXa#�­�î�X]X^rftó%þh]jfeqXa#�,�Hnpiv}Xa�|h�
ùBaCfex<ñbaCfeqXaCcea�dY�X|Nfúi<k_a'�3�_x<fe^ri<]�ewx<]_}!de{�xb|raBfeq_a�n7dYi�feqXxbf
feqXa,`tx<|r�Xa�d�cexb]Xìba,ð2a�fhùBa�a�]q?pxb]_}0�bó
��qXa!de�_n ibk»feqXa�}X^)�2a�cea�]_{�a�dw^r]ya��v�Xxbfe^Nib]Xd­�5�=�jxb]_}y�

cea�o_cea�dea�]3f»feqXa(fei<fexb|_}X^)�2a�cea�]X{�a(feqXxbf»ùBa(xbcea�o_ceibo2i<dY^N]_ì,fei
xboXoX|rgjfeipfzq_a­{��Xcecea�]vf�r
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t�itùBa�`<a�ct��ðFa�k÷ibcea*feqX^rd$}_^��2a�cea�]X{�a*^Nd!xboXoX|r^Na�}%�%ùBa]F_cedef

{@q_a�{�ñ�k÷ibc�fzq_aCdYx<fe�XcYx<fe^ri<]�ibk5feqXaÃ�X]_^Nftó��Xxbfe�Xcexbfe^Nib]�ð2a�ìb^r]Xd
feipiv{�{��Xc(ù�qXa�]�xË�X]_^Nf(ìbi3a�d(xbð2it`<au�÷ibc(ð2a�|Nitù9�úxpdYx<fe�_cex<ï
fe^Nib]�feqXcea�deqXib|r}%ó@v�^Nd�feqXa�dYx<fe�_cex<fe^ri<]Vfzq_cea�deq_i<|r}�oXxbcexbnpa�ï
fea�c­x<]_}Jw�^Nd­x¾oXxbcexbnpa�fea�c­fzq_x<f­}Xa�fza�cenp^N]_a�d­fzq_a�cexbfza�ibk
dexbfe�Xcexbfe^Nib]%óyû��v�Xxbfe^Nib]jxydYqXitù�d�qXitù fzq_ajdYxbfz�_cex<fe^rib]9^Nd
xboXoX|r^ra�}%ó

6 0 5
6 s 0 ^Nk.y / 0 -,6 s 0 y:zTv
6 s 0 � 4{KM| m1n |4{Kb} ��~ ^Nk.y / 0 -,6 s 0 y���v
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þh]¸ibfeqXa�c$ùBibce}Xdt��^rkÃùBa*x<cYaËdefe^r|N|Bð2a�|ritùÀfeqXa*fzq_cea�deq_ib|N}
feqXa�]·ùBa�dY^Nnpo_|Ng9�_dea�6 s0 xbd*feqXa�}X^)�2a�cea�]X{�avó·þhk�ùCa�xbceaxbð2it`ba�feqXapfzq_cea�deq_ib|N}m�Ffzq_a�6 s0 ìba�fzd,de{�xb|ra�}Sð3gVfeqXa�`Dx<|r�Xa
� 41K�| m{n |4{Kb} ��~Fó� ^N`ba�]�feqXaw}_a�FX]_^Nfe^ri<]_dÃibk�feq_awoXcea�`3^ri<�_dÃa��v�Xxbfe^Nib]_dÃ�bï�x2�
feqXa>F_]Xxb|�kÕibcen i<kCfzq_ap}X^)�2a�cea�]X{�apa'�3�_x<fe^rib]S�XdYa�}SðvgVfeqXa
�­�·�X]_^Nfedú{�x<]�fzq_a�]!ð2aCdYfzxbfea�}!dY^Nnpo_|Ngv�tx<d�deqXitù�]!^r]!a'�3�_x<ï
fe^Nib]í�<ó�þh]¸ibfzq_a�c,ùBibce}XdD�½feqXaË{��Xcecea�]3f,^r]SfeqXaË]Xa�òvf,fe^Nnpa
defea�oÔ^rd­de^rnpoX|rg�ibðXfex<^r]Xa�}Ôð3gVx<}_}X^r]Xì�feqXa�{��Xcecea�]vfwxbfwfeqXa
oXcea�dea�]vf(fz^rnpa�fzi*fzq_a,}_^��2a�cea�]X{�a3�ªù�qXa�cYa,feqXa�}X^)�2a�cea�]_{�a�^Nd
x­cea�dY�X|rf�ibk5feqXa��­^r]:�X�_a�]X{�a�d#�÷}_a�{�xtg$fei­ðXxbdea�|N^r]Xav�Dnpibnpa�]Xï
fe�XnÀx<]_}Ë^N]_oX�Xf��Fnpiv}X^)FXa�}Ëð3g!x�dexbfz�_cexbfz^rib]Ëa��2a�{�f�ó%�%xbð_|Na
�­ìb^r`<a�d�x*de�Xnpnpxbceg¾ibk�xb|N|mi<k�feqXa$`txbce^rx<ð_|Na�d�xb]_}�o_x<cexbnpï
a�fea�ced��_dea�}¾^r]¾feqXa(�­�7npi3}_a�|½xb|ri<]_ì�ù�^rfeq¾}Xa�kÕxb�X|rfÃ`txb|r�Xa�d
k÷ibcúfeqXaÃoXxbcexbnpa�fea�ced�fzq_x<fúù�^r|N|ªð2aÃ�Xdea�}!^r]!feqXaÃde^rn$�X|rx<fe^rib]Xd
^r]¾feqXa,]Xa�òvf�dea�{�fe^Nib]%ó



�mxbðX|ra*�;r��,�7lViv}Xa�|%�»x<ce^rxbðX|ra�d(x<]_}q�úxbcexbnpa�fea�ced
�»x<ce^rxbðX|ra uwa�de{�ce^roXfe^ri<]
/ 0 �X^rn$�_|Nxbfea�}�{��XcYcea�]3f�xbf�fe^Nnpa*+
I 0 ü(xbfea,i<km{�qXxb]Xìba­ibkm{��XcYcea�]3f�xbf�fe^Nnpa*+�ó
6 0 uw^)�2a�cea�]X{�a,fziËð2a­xboXo_|N^ra�}�feip{��Xcecea�]3f�xbf�fz^rnpa*+
6 40 uw^)�2a�cea�]X{�a,xbf�fz^rnpa#+�}X�Xa,feip}Xa�{�xtg*feipðXxbdea�|N^r]Xa
6 N 0 uw^)�2a�cea�]X{�a,xbf�fz^rnpa#+�}X�Xa,feipnpi<npa�]3fe�Xn
6 X 0 uw^)�2a�cea�]X{�a,xbf�fz^rnpa#+�}X�Xa,feipa�ò3fea�ce]_xb|:^N]_oX�Xf

�úx<cexbnpa�fea�c uwa�de{�ce^roXfe^ri<] u­a�k÷xb�X|rf
D ü(xbfea,i<km}Xa�{�xtgjfziËðXxbdea�|r^r]Xa ?2ó ?b�
O ü(xbfea,i<kmnpibnpa�]vfz�_n ?2ó �2�
W þh]Xo_�Xf�dY{�xb|N^r]Xìpo_x<cexbnpa�fea�c ?2ó ?2���
g �mcexb]XdekÕa�c�kÕ�X]X{�fz^rib]¾xbceib�XdYxb|½|ra�`ba�| �
v �Xxbfe�Xcexbfe^Nib]�feqXcea�dYqXib|r} ?2ó�
��
w �Xxbfe�Xcexbfe^Nib]�de{�x<|r^r]Xìpcexbfe^Ni ?2ó �

���!��ê`�7è#$`��ä3ê¯æ»ã#�9æ��R��"�è�åªæÃç#�Ãã#���Àêzé
�yåXê¯ã�é½ê`�#$`"M�

�Ãq_aB�X]_^Nfedm^r]$feq_a��­�ønpi3}_a�|vxbceaB}X^rde{�cea�feaBfe^NnpaC}X^)�2a�cea�]_{�a
a��3�_xbfz^rib]Xd,feqXxbf,{�xboXfe�XceapdeibnpapibkBfeqXapo_ceibo2a�cefe^Na�d,ibkBfzq_a
fz^rnpa�ï�`txbcegv^N]_ì�}Xgv]Xxbnp^N{�d�ibkC]_a��Xcexb|Ço2iboX�X|rxbfz^rib]XdDóË��qXa�dea
oXceibo2a�cefe^ra�djx<cYa�a�dedea�]vfe^Nxb|�^r]>ìba�]Xa�cex<fe^r]Xì�^Nnpo2ibcefexb]3fjð2a�ï
qXxt`3^ribcexb|�oXcY^N]X{�^No_|Na�djfzq_x<fjnpxtg¶|r^NaVxbf*feqXaVq_a�xbcef*ibk­fzq_a
�Xa�òv^Nð_|Na,ìba�]Xa�cex<fe^rib]¾ibkmð2a�q_xt`3^ri<c(ð3gjð_^Nib|ri<ìb^r{�xb|:ðXcexb^r]Xdtó
Uj���	����Jp�����L/J���BJL;V.T�@�C8:GZJ��_K

ú^Nìb�Xcea9�jdYqXitù�dËx¸dY^Nn$�_|Nxbfe^Nib]·ibk�x¸de^r]Xìb|ra��­� �X]_^NfË^r]
cea�deo2ib]XdYawfei�x�o2a�ce^ri3}¾i<k%a�òv{�^rfzxbfe^Nib]%ómþh]¾fzq_^Nd�de^rn$�X|rxbfz^rib]%�
fzq_aj�X]_^Nf!cea�{�a�^N`ba�}9a�ò3fea�cY]Xxb|BdYfz^rn$�_|Nxbfe^Nib]9k÷ibc!fzq_aRFXcedYf$�
fz^rnpa*dYfza�oXdtó���q_a*�X]_^Nf$deq_itù�d$xVfhg3o_^N{�xb|Bo2iboX�_|Nxbfe^Nib]�cea�ï
deo2ib]Xdea$^r]�feq_a�dY|Nibo2a$ibkúfeqXa${��_ce`ba�xbd�^Nf�cYa�fe�Xce]Xd�ðXxb{�ñ¾fzi
^NfedwðXxbdea�|N^r]Xa!defexbfea3�5xbdwùBa�|r|mxbdwxjde|r^rì<qvf�it`ba�cYdeqXivibf�ibk»fzq_a
{��Xcecea�]3f�ð2a�k÷ibcea${�ibnp^N]_ì*ðXxb{@ñ¾fei*cea�deft�X}_�Xa$fzijfzq_a�^r]Xq_a�ceï
a�]3f�npibnpa�]vfe�Xn ibk�fzq_a�{�qXxb]Xìb^r]Xì*{��_cecea�]3ftóCþh]�xb|r|%i<k�ib�Xc
de^rn$�X|rx<fe^rib]Xdt�Dfe^rnpaÃ^Nd�{�x<|r{��_|Nxbfea�}�^r]�}X^rde{�cea�feaÃdefea�oXdD�tù�q_a�cea
a�xb{@q�defea�o�cea�oXcea�dea�]vfed$��np^r|N|r^NdYa�{�ib]X}mó
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KA Model Single Unit Dynamics


ú^Nìb�Xcea*�8r��­� de^rn$�X|rx<fe^rib]�ibk�de^r]Xìb|raw^rdeib|Nxbfea�}�oFi<o_�X|rx<fe^rib]
}Xg3]_xbnp^N{�dDó
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5cea�a�npxb]íô �2�:oXì2ó��=
�õ»o2ibdefe�X|rxbfza�dj�	?�ð_�X^r|N}_^N]_ì�ðX|riv{@ñvd,ibk
]Xa��Xceiv}Xgv]Xxbnp^N{�dwfeqXxbfwqXa�|royfei�a�òvoX|Nxb^r]yq_itù#]Xa��_cex<|úo2iboXï
�X|rxbfz^rib]XdC{�cea�xbfza�feqXa�{�qXxbibfz^r{�}_g3]Xxbnp^r{�dCibk:^r]3fea�]vfz^rib]Xxb|r^Nfhg3ó
��qXa�dea­o_ce^N]_{�^roX|ra�d(x<cea,ìb^N`ba�]�^r]¾feqXa,xboXo2a�]_}X^rò½ó
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ú^rì<�_cea �=r��÷x=��ûÇò3{�^rfexbfzibcegvï�ûÇò3{�^rfexbfzibceg kÕa�a�}Xð_xb{@ñ �÷ð��
ûÇò3{�^Nfexbfzibcegvï�þh]Xq_^Nð_^Nfeibcegjk÷a�a�}Xð_x<{�ñ½ó

ýSaÇ{�xb]�}Xa�npi<]_defecexbfzaBfzq_a�FXcedef%feqXcea�aÇo_ce^r]X{�^roX|ra�dt��ù�qX^r{@q
}Xa�x<|ÃùÃ^rfeq9fzq_ajkÕi<cYnpx<fe^ri<]9ibk(o2ib^r]3f!xb]X}9|r^Nnp^rf!{�g3{�|ra�xbfzï
fecexb{�fei<cedD�b�Xde^r]Xì$feqXaG�,��ï�þ��_]X^NfedBðvg�{�ib]_]Xa�{�fe^r]Xì$fzq_a�n fzibï
ìba�feqXa�c,ù�^NfeqSn$�Xfe�Xxb|�kÕa�a�}_ðXxb{@ñ:ó�
ú^rìb�Xceap�bx¾^N|r|r�Xdefecexbfea�d,x
de^rn$�X|rxbfe^Nib]�ibk5fhùBi­a�òv{�^rfzxbfei<cYg��X]_^Nfed�{�ib]X]_a�{�fea�}�ù�^rfeq�n$�Xï
fe�Xxb|ÇkÕa�a�}Xð_xb{@ñÔfei�}_a�npib]Xdefecexbfea*oXce^r]X{�^roX|raÔ�bóR
ú^Nìb�XcYaË�bð
^r|N|r�XdYfzcexbfea�dÃfeqXa­dexbnpawðX�_fCù�^rfzq¾x<]¾a�ò3{�^Nfexbfei<cegvï�^r]XqX^rðX^rfeibceg
oXxb^rc�feip}Xa�npib]_defecex<fea,oXce^r]X{�^roX|ra�d(�pxb]X}��5ó
þh]¡
ú^Nìb�XcYa��©ùBa�}_a�npib]Xdefecexbfea�oXce^r]X{�^roX|ra �#ù�qXa�cea

a�òv{�^rfzxbfeibceg3ï[a�ò3{�^Nfexbfzibcegík÷a�a�}XðXxb{�ñ>fzcexb]XdY^Nfe^rib]Xd�fziøx¶]Xib]Xï
ö�a�ceipdefea�xb}Xgjdefexbfzavóm�Ãq_a­fhùBiËa�ò3{�^Nfexbfzibcegj�X]_^Nfed(defe^Nn!�X|rx<fea
ib]Xajx<]_ibfzq_a�c$ðX�_f$fzq_a�^rc$xb{�fe^N`txbfe^Nib]�^rd${�ib]_defecex<^r]Xa�}0kÕceibn
ce�X]_]X^r]Xì*xtùBxtg¾ðFa�{�xb�XdYa�ibk�fzq_a�dYx<fe�_cex<fe^ri<]Va'�2a�{�fed�i<k�feqXa
^r]X}X^r`v^N}X�_xb|½�X]_^Nfed�xb]X}¾feqXa­|ra�dYdÃfeqXxb]¾�_]X^rfLgjìbx<^r]¾ð2a�fLùCa�a�]
feqXa�nVó:��qXa�dea»�_]X^rfzd%a�`ba�]vfe�Xxb|N|rgwibðXfexb^N]�x(]_i<]_ï�ö�a�cei(dYfza�xb}Xg
defexbfza#�Õo2ib^r]3f�xbfzfecexb{�feibc��zó:þh],feqXa�FXìb�Xcea»ùBa»dYqXitù¸fzq_cea�a»}X^rk÷ï
k÷a�cea�]vfÇdefea�xb}_g�defexbfza�|Na�`ba�|rdBfeqXxbfBx<cYa�x<{�qX^ra�`ba�}*ðvg�`txbcegv^N]_ì
feqXa,ùBa�^rì<qvfed�ð2a�fhùBa�a�]�feqXa,a�ò3{�^Nfexbfei<cegj�_]X^rfzdDó
þh]�
ú^Nìb�XcYa¢�¶ùBaS}_a�npib]XdefecexbfeaSoXce^r]X{�^roX|raS�2ó þh]îfzq_^Nd

de^rn$�X|rxbfe^Nib]%�Bxb]>a�ò3{�^Nfexbfei<ceg¶�X]_^Nf*^rd*{�ib]X]_a�{�fea�}>ù�^Nfeq·xb]
^r]XqX^rðX^rfei<ceg!�X]_^Nftó�ýíqXa�]pfeqXa(ùBa�^rì<qvf»i<kFfzq_a�|N^r]Xñvd»ð2a�fLùCa�a�]
feqXaË�X]_^Nfed�^rd�ð2a�|ritùÀx�{�a�cefexb^N]¸feqXcea�deqXib|r}%�:feqXaË�_]X^rfzd$ùÃ^r|r|
cea�dYo2ib]X}Sfzi�x¾defe^rn$�X|rxbfz^rib]Sð3gVibdY{�^N|r|rxbfz^r]Xì��XoSxb]X}S}Xitù�]
ðX�_fjì<cexb}_�Xxb|N|rgø}XxbnpoX^r]Xì9ðXxb{@ñøxb]X}ícea�fe�Xce]_^N]_ì�fzi9fzq_a�^Nc
defea�xb}XgjdYfzxbfea3ó
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ú^rìb�Xcea,�=r��­�7de^rn$�X|rxbfe^Nib]�a�òv{�^Nfexbfei<cegvï�a�ò3{�^rfex<feibceg3ó
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ú^Nìb�Xcea£�=r �,� de^rn$�X|rxbfz^rib] a�òv{�^rfzxbfeibceg3ï�^r]Xq_^Nð_^Nfeibceg3�
ùBa�^rì<qvf 5 ?2ó�
��2ó


ú^rìb�XceaÃ�w}_a�npib]Xdefecexbfea�d�oXce^r]X{�^No_|NaÃ�2ó�ýSaÃx<ìbxb^r]�x<ceaÃ�_deï
^N]_ì­xb]pa�òv{�^Nfexbfei<ceg!xb]X}pxb]p^N]_qX^rðX^rfzibceg$�_]X^rf�{�ib]X]_a�{�fea�}pfeibï
ì<a�fzq_a�c»ù�^Nfeqpn$�Xfe�Xxb|_k÷a�a�}XðXxb{@ñ:ó�þh]pfeqX^rd»de^rn$�X|rx<fe^rib]%�<qXitù�ï
a�`ba�ct��feqXawùBa�^rì<qvfCð2a�fhùBa�a�]jfeqXaw�X]_^NfedC^rdCìbcea�x<fea�cCfeq_x<]�fzq_a
{�ce^rfz^r{�xb|%fzq_cea�deq_i<|r}�`txb|r�Xa3óBý>q_a�]�feqXa�{�ib]_]Xa�{�fe^rib]�ùBa�^rìbq3f
ð2a�fhùBa�a�]Ô�X]X^rfed­a�ò3{�a�a�}_d­fzq_^Nd­feqXcea�deqXib|r}%�2feqXa�a�ò3{�^Nfexbfzibcegvï
^N]_qX^rðX^Nfeibceg¾o_x<^rctÿ d�i<dY{�^r|N|rxbfz^rib]V]Xij|Nib]Xìba�c�de^rnpoX|rg¾}X^ra�d�ib�Xf
ðX�Xf»{�ib]3fe^r]3�Xa�d»fei­ibde{�^r|r|Nxbfea�^N]pcYa�deo2ib]XdYaÃfei,x­defe^rn$�X|rxbfz^rib]%ó
Uj���	�¤��¥ J�¦�/2?¨§>¦@�_J[;<8:;<R%1¤���	���CABJLTCJL;<R�1E�
©�R%IBO��L8:;DJLR��CK

ú^Nìb�Xcea�eS^N|r|r�Xdefecexbfea�dpfeq_a¾{�ib]:F_ì<�_cexbfz^rib]¶ibk�fzq_a¾ibce^rìb^N]_x<|
�­ï�þeþ*dea�fedt�(xb]X}Zxb|rdei¶i<�_cq�­��ï�þeþ*dea�fedtó�þh]ZfeqX^rd¾{�i<]bFXìbï
�Xcexbfz^rib]·fhùBi0a�ò3{�^Nfexbfzibceg¶x<]_}·fhùBi¸^r]Xq_^Nð_^Nfeibceg9�X]_^Nfed*xbcea
{�ib]X]Xa�{�fea�}¸ù�^rfzq0n$�Xfe�Xxb|Çk÷a�a�}XðXxb{�ñy{�ib]X]_a�{�fe^ri<]_dtóª�­��ï�þeþ
dea�fed�xbcea${�x<o_xbðX|ra$ibk�feqXa!i<dY{�^r|N|rxbfz^rib]yx<]_}V|r^Nnp^rf�{�gv{�|ra$}Xgvï
]Xxbnp^N{�dwibkÇfeqXa�FXcedef­fzq_cea�a�oXce^r]X{�^roX|ra�d­deqXitù�]ÔoXcYa�`3^rib�Xde|rg3ó
�«�­��ï�þeþ*dea�f¾ùÃ^r|r|wfea�]X}Zfei¶i<dY{�^r|N|rxbfzaSx<f¾x9{�qXxbcexb{�fea�ce^rdeï
fz^r{�kÕcea��v�Xa�]_{�g3ó9
ú^Nìb�Xcea7
$}X^rdeo_|Nxtgvd,x¾fhg3o_^N{�xb|�fe^rnpa�dYa�ce^ra�d
i<kCfzq_a>���X]_^Nfed,^r]Sx��,��ï[þzþ�dY^Nn!�X|rx<fe^ri<]mó!��]Sxb]_x<|rg3dY^Nd�ibk
fzq_aCo2itùCa�cúdYo2a�{�fece�_n#}X^rdefece^rðX�Xfe^ri<]�ibk5feqXa.FXcedYfúa�ò3{�^Nfexbfei<ceg
�X]X^rf!^rd�}X^rdeo_|Nxtgba�}9^r]jFXìb�Xcea��2óy��ibfz^r{�a�feqXxbf�fzq_a�o2itùBa�c
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ú^rì<�_cea �<r �­� dY^Nn$�_|Nxbfe^Nib] a�òv{�^rfex<feibcegvï�^N]_qX^rðX^rfzibceg3�
ùBa�^rìbq3f 5 �5ó ?2ó
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ú^rì<�_cea(e=r��­��ï�þeþBnp^ròva�}¾oFi<o_�X|rxbfz^rib]¾dY^Nn$�_|Nxbfe^ri<]mó

deo2a�{�fece�Xn dYqXitù�d�x*o2a�x<ñ¾kÕcea��v�Xa�]_{�g¾i3{�{��Xcece^r]Xì*xbf�x<ðFi<�_f
�=
.t�ö3�bù�qX^r{@q*^rdBfzq_a�{@qXxbcexb{�fea�ce^rdefe^r{�k÷cea��v�Xa�]_{�g�kÕi<cBx��,��ï
þeþmù�^Nfeqp^rfed»oXxbcefe^N{��X|rx<c»ùBa�^Nìbqvf�dYa�fefz^r]XìbdDó��¬�,��ï�þeþ%dYa�f»ùÃ^r|r|
fea�]X}�feiVibde{�^N|r|rx<feajxbf$xy{@q_x<cexb{�fea�cY^Ndefe^r{jk÷cea'�3�_a�]X{�g¸^N]�feqXa
dei,{�xb|r|Na�} � xbnpnpx,ðXxb]X}pcexb]Xìba3�<ù�qX^r{@qË^Nd»fhgvoX^r{�xb|_i<kFûÇû �
npa�xbde�_cea�npa�]vfed�kÕcei<n�ðX^ri<|ribìb^N{�x<|:ð_cexb^N]_dtó
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ú^rìb�Xcea]
;rm�7fhgvoX^r{�xb|:de^rn$�X|rxbfza�}¾ce�_]¾ibkmx>�­��ï�þeþ�ó
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5cea�a�npxb]mÿ dCkÕi<�_cefeqjoXce^r]X{�^roX|ra�ð_�X^r|N}_^N]_ì$ð_|Niv{@ñËibk:]Xa��_cei3}_g3ï
]Xxbnp^r{�dt��xbd$deqXitù�]0^r]¸feqXa*xboXo2a�]X}X^rò½��{�i<]_{�a�ce]_d�feqXa*kÕi<ceï
npxbfz^rib]�i<km{�qXxbi<fe^r{­ð_xb{@ñvì<ceib�_]X}�x<{�fz^r`v^Nfhg3ó
~mi<]_]Xa�{�fz^r]Xìp���­��ï�þeþÇo2ibo_�X|rx<fe^ri<]_d�fzibìba�feqXa�c�xbd�deqXitù�]

^r]H
ú^Nìb�_cea�x�{�cYa�xbfza�d�x��,��ï[þzþeþFdea�f�ù�qX^r{@q,^rd�{�xbo_x<ð_|Na»ibkªdexbfzï
^rdek÷gv^r]Xì¾oXce^r]X{�^roX|ra��2ó,þh]ÔfeqX^rd­{�ib]bFXìb�Xcexbfe^Nib]%�Fa�x<{�qÔibkÇfeqXa
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Group 2 Group 3

Group 1


ú^Nìb�Xcea�x<r��,��ï�þeþeþ��_�*o2ibo_�X|rx<fe^ri<]_d�ìba�]_a�cexbfea${@q_xbi<fe^r{$}Xgvï
]Xxbnp^N{�dtó

�­��ï�þeþjo2iboX�X|rxbfz^rib]Xd�qXxbd�}X^)�2a�cYa�]3f�^r]3fea�ce]_x<|,{�i<]_]Xa�{�fz^rib]
ùBa�^rì<qvfed�xb]X}HfeqXa�cea�k÷ibceaSibde{�^N|r|Nxbfea�d�xbf�x¶}_^��Fa�cea�]vf¾{�qXxbceï
x<{�fza�ce^NdYfz^r{yk÷cea'�3�_a�]X{�gvó ��qXay{�ib]X]_a�{�fe^ri<]_d�ð2a�fhùBa�a�]��­��ï
þzþjo2iboX�X|rxbfz^rib]Xd�xbceaSk÷ceibn fzq_a¢FXcedef�a�ò3{�^Nfexbfzibceg>�_]X^rf¾^r]
a�xb{@q9o2iboX�_|Nxbfe^Nib]móy��qXa�ìbceib�XoXd�xbcea�k÷�_|N|rg¸{�i<]_]Xa�{�fza�}9fzi
a�xb{@qpi<feqXa�c�xb]X}�ùBa�^Nìbqvfzd»xb]X}�}_a�|rxtg3d»ð2a�fhùBa�a�]�feqXaÃìbceib�Xo_d
qXxt`ba�ð2a�a�]økÕi<�_]X}øfeqXceib�Xìbqøa�òvo2a�ce^rnpa�]vfex<fe^ri<]·fzq_x<fËoXceibï
}X�X{�a­{�qXxbi<fe^r{­ðFa�qXxt`v^Nibctó

ú^rìb�Xcea¾�	?*deq_itù�d�xjo2ibcefz^rib]Vibk�fzq_a�fe^rnpa$dea�ce^ra�d�ibk�fzq_a

FXcedef»a�òv{�^rfzxbfeibceg$�_]X^rf»k÷ceibn�a�xb{@qËibk2feqXa�feqXcea�a�ìbceib�XoXdÇx<]_}

ú^Nìb�Xcea¶�b�¾^Ndjx0defexbfea�deo_xb{�a�cea�oXcea�dYa�]vfzxbfe^Nib]>ibkwfeqXaVxb{�ï
fz^r`3^rfhgËibk�ìbcei<�_o��!`<a�cede�XdÃìbceib�Xo��2ó%��qXawdefexbfzawdYoXxb{�awoX|ri<f
deqXitù�d�x�fhg3oX^r{�xb|bfexb]Xìb|Na»ibkvfzq_a�xb{�fe^N`v^rfhg�i<kvfeqXa»fhùBi�ìbcei<�_oXdt�
ùÃ^rfeq�]XiË]_i<fe^r{�a�xbð_|Na�o2a�cY^Niv}X^r{�^rfhg3ó�t�itùBa�`ba�c(feqXa�ð2a�qXxt`v^Nibc
ð2a�fhùBa�a�]ÔfeqXa�ìbceib�Xo_d­^rd­}Xa'FX]X^rfea�|rg�]_i<f­cexb]X}_i<nV�FfeqXapxb{�ï
fz^r`3^rfhgS^rd!{�ib]:FX]_a�}�feiVxVdY�XðXdYoXxb{�ajibkÃfeq_a*feibfex<|Co2ibdede^rðX|ra
defex<fea(deo_x<{�a3óM
ú^rìb�Xcea!���,^rdÇx,o2itùBa�c»dYo2a�{�fece�XnÀxb]Xxb|Ngvde^rdÇibk
fzq_a­fe^Nnpa,dea�ce^Na�d�ibk%feqXaHFXcedYfÃa�ò3{�^Nfexbfzibcegj�X]_^Nf�kÕceibn©ìbcei<�_o
�5ó>��i<fe^r{�a�]_itù�feqXa�cea�xbcea�npx<]vg¶k÷cea��v�Xa�]_{�g9oFa�xbñ3d*}_a�ï
fza�{�fea�}¾^r]¾feqXa­de^rìb]Xxb|h�3]_i<f�xpde^rnpoX|ra­de^r]Xìb|Na,{@q_x<cexb{�fea�ce^rdefe^r{
k÷cea��v�Xa�]_{�g3óÃ�Ãq_^Nd�^rd�}_�Xa$fzi*feq_a�^r]3fea�cexb{�fe^ri<]Vibk�feqXa$fzq_cea�a
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