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Z\[P]_^#`ba�cPde]_fhgB`i]jgB^Akl]_m#noab`pno^�abc�q"]r]s^
t#nofbcP^2q!]s^
`.u2v�w2noxhw�`My#d2noxzgB{o{oy|noa�}~c�`iwlxsc�q!dA�2`�g��
`bnoc�^~gB{\gB^Ak�d2w#y#abnoxzg�{,�0��wA]j]s^
t#nofbcP^2q!]s^
`�q!no[Pw
`p}~]$c�d~]_^?c�f�xs{�cPab]_k�u=gB^2k?no`rq"no[�w#`�c�f
q!no[�w#`�^2c�`�xsc�^#`�g�n�^|cP`bw2]_fpgB[P]_^#`baz�~Z�{�`iw2c��A[�w!`iw2]_fi]�g�fb]�ain�`i�egB`inoc�^2a�v�w2]sfb]�gB^$gB[P]_^#`\xzg�^
c�d~]_f�g�`b]|�2ai]h���2{o{oyl}#y�no`bab]s{��huR`iw2]!no^2x_fi]zgBaino^2[lno^#`b]sfbx_cP^2^2]_x_`inoc�^�gB^2k�^A]_`Mv�cPfb�#no^2[$c��\x_c�q��
d2�2`i]_fba�noa�q|gB�#no^2[!ai�2xhw�abno`i�egB`in�cP^2a�fhgBfb]PuIg�^2k�no^�`bw2]"�2ab�eg�{�ai`�g�`b]!c���g.�RgBnofba;`bw2]|gB[�]s^
`
no^
`i]_f�g�x_`ba�v�n�`iwrcP`bw2]sf7g�[�]_^#`iaz�B��wA]_fb]zg�a=`bwA]�d2fi]_t#noc��2a=xhweg�d2`b]sfIkA]h�e^2]_k�`iw2]�ab`ifb�2xs`b�2fi]�gB^Ak
xhwegBfhgBx_`i]_fbnoab`inox_a�cB��g�^jno^2kAn�t#nok2�eg�{RgB[P]_^#`zu2`iw2];��c#x_�2a\c��=`bw2noa\xhweg�d2`b]sf\noa\cP^jaiy#ab`b]sq!a\v�no`iw
q��2{o`bnod2{o]�gB[�]s^
`iaz�#Z�`=`inoq!]_a.u�`iw2]\^#�2q�}~]_f=c��7gB[P]_^#`ba�qjg.y�}~]\`ic#cr^#�2q"]_fbcP�2a=`bc�k2]zg�{ev�no`iw
`bw2]sq�no^2k2not#n�kA�egB{o{oy
uBg�^2k!no`=noa�`bw2]_^"q!cPfb]�x_cP^
tP]_^2no]_^#`�`bc�k2]zgB{�v�no`iw�`bw2]_q�x_c�{o{o]_x_`in�tP]_{oy
u#gBa
g�abc#x_no]_`My"cB��gB[P]_^#`baz�
� ^j`iw2noa�xhweg�d2`b]sfzu2v�]pv�no{�{�{o]zg�fb^"w2cBv�`ic�g�^egB{oy#�_]�u#kA]_abx_fino}e]�u�g�^2k|k2]_abno[P^!]_^#t#nofbc�^Aq!]_^#`ba
no^$v�w2noxhwlgB[P]_^#`bapxzgB^�c�d~]_fhgB`b]�]h��]_x_`in�tP]_{oylgB^Ak$no^
`i]_f�g�x_`pv�no`bw$]zg�xhwlcP`bw2]_fpd2fic#k2�2x_`in�tP]_{oy
�
��w2]\]s^
t#nofbcP^2q!]s^
`ia=v�no{o{2d2fbcBt#nok2]pgpx_c�q"d2�2`hgB`bnocP^egB{#no^#��fhgBab`ifb�2xs`b�2fi]\��c�f=ai�2xhw!no^#`b]_fhgBx_`in�cP^2a
`bc"`�gB�P]pd2{�gBx_]��~��w2]pno^#��fhgBai`bfb�Ax_`b�2fi]rv�no{o{�no^2x_{o�2k2];d2fbcP`bc#x_c�{oa���c�f\g�[�]_^#`ba�`bc�x_cPq!q��2^An�x.gB`b]
gB^2k|d2fic�`ic
xsc�{oa���c�f\g�[�]_^#`ia�`bc�no^#`b]_fhgBx_`.�
 �c�q!q��A^2n�xzg�`bnoc�^"d2fbcP`bc#x_cP{�ap]_^~gB}2{o]�gB[�]s^
`iap`bc|]_m#xhwegB^2[P]�g�^2k��2^2k2]_fiab`hgB^2k�q"]_abahgB[�]saz�
� ^#`b]_fhgBx_`in�cP^ldAfbc�`ic#x_c�{oap]_^eg�}2{o]�g�[�]_^#`bap`icjw~g.t�]�x_cP^#t�]_fia�gB`inoc�^2a.u�v�w2noxhw|��c�fpcP�2f\d2�Afbd~c�ab]sa
gBfi]�ai`bfi�2x_`b�Afb]_k�]_m#xhwegB^2[P]_a�cB�0q!]_aia�g�[�]_a.�#Z\a\g;x_c�^2xsfb]_`i]r]_m2g�q!d2{o]�cB�0`bw2]sab]�u~g�x_cPq!q��2^An��
xzgB`inoc�^�d2fbcP`bc#x_c�{#q"n�[Pw#`�abd~]_x_n¡��y�`iwegB`0`bwA]=��cP{o{�cBv�no^2[�`My#de]sa=cB�eq"]_abahgB[P]_a0xzgB^�}e]�]_m#xhwegB^A[�]_k
}e]s`Mv�]_]s^l`Mv�c�g�[�]_^#`iaz¢
£ fbc�d~c�ai]rg;x_c��2fiab]�cB�=gBx_`in�cP^
Z�x_x_]_dA`¤g;x_cP�2fbai]�cB��gBxs`bnoc�^
¥ ]�¦h]_xs`�g;x_c��2fiab]�c���gBx_`in�cP^
¥ ]_`bfhgBx_`pg�xsc��2fiab]�c���g�x_`bnocP^
§ noa�g�[�fi]_]pv�n�`iw$g�d2fic�d~c�ai]_k$x_cP�2fbai]�cB�=gBx_`in�cP^
 �cP�2^#`b]_fid2fbcPdecPab]rg�xsc��2fiab]�c��7gBxs`bnoc�^

¨ g�ab]_k©c�^ª`iw2]_ab] q!]_aia�gB[P]?`My
d~]_a.ur`iw2]?��cP{o{�cBv�no^2[ x_c�^#t�]sfba�g�`bnoc�^¬« g�^­no^2ai`�gB^Ax_]�cB�lg�^
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no^
`i]_f�g�x_`bnocP^jdAfbc�`ic#x_c�{~��cPf�^2]_[Pc�`bn�g�`bnoc�^#«�xzg�^�c#x_x_�2f�}e]_`Mv�]_]_^�Z\[P]_^#`+*�g�^2k!Z�[�]_^#`�,A¢
Z\[P]_^#`+*pd2fic�d~c�ai]_a�g�x_cP�2fbai]�cB��g�x_`bnoc�^"`bc�Z�[�]_^#`�,
Z\[P]_^#`�,�]_t�g�{o�egB`i]_a�`bw2];d2fbcPdecPa�gB{Rg�^2k
ab]s^2k2a�gBx_xs]_d2`�g�^2x_]�`ic�Z\[P]_^#`+*
c�f
ab]s^2k2apx_c��A^
`i]_fbdAfbc�d~c�ahgB{�`bc�Z\[P]_^#`+*
c�f
ab]s^2k2apk2noa�g�[�fb]s]_q!]_^#`�`bc�Z�[�]_^#`+*
c�f
ab]s^2k2apfb]�¦ ]_x_`bnocP^j`ic�Z\[P]_^#`+*
��w2noa x�w~gBd2`i]_f?k2]_abxsfbno}e]sa�ab]_tP]_f�g�{|d2fbcP`bc#x_c�{oa ��cPf�x_c�q"q��2^2noxzgB`inoc�^�gB^2k�no^#`b]sf�gBxs`bnoc�^
gBq"c�^2[�}~c�`iw|{ g�fb[P]�gB^Akjaiqjg�{�{~[�fic��2dAa�cB�7g�[�]_^#`iaz�
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¨ �A`�v�w
y�aiw2c��A{�k v�]|}~]|n�^#`i]_fb]_ai`b]_k n�^ k2noab`ifbno}2�2`i]_k?aby#ab`i]_q!a�cB��gB[�]s^
`ia�3 � ^Ak2]_]_kRu�x_]_^#�
`bfhgB{ono�_]_k|abcP{��A`bnoc�^2a�gBfi]�[�]s^2]_f�g�{o{�y�q"c�fi]\]#4!x_no]_^#`.¢egB^#y#`bwAn�^A[r`iwegB`�xzg�^|}e]�xsc�q!dA�2`b]_k"no^jg
k2noab`ifbno}2�2`i]_k!aiy
ai`b]_q©xzg�^�}e]pq!cBtP]_k�`bcrgpaino^2[�{o]\xsc�q!dA�2`b]_f�gB^2k"c�d2`in�q"no�_]_k�`bc�}~]�g�`�{o]zg�ab`
gBa�]#4!x_no]_^#`z�65\cBv�]_tP]_fzu#k2noai`bfbno}2�A`b]_k"x_c�q"d2�2`�g�`bnoc�^Aa7g�fb]�abc�q"]_`bnoq"]_a0]zgBain�]sf�`icr�2^Ak2]_fbai`�g�^2k
gB^2k�]zg�abno]_f=`ic�kA]_t�]_{ocPdRuB]_aide]_xsn g�{o{�y;v�w2]_^�`bwA]�d2fbcP}2{o]_q­}~]_no^2[pabcP{�tP]_k�n�a0no`bai]_{¡�GkAn�ai`bfin�}A�2`b]_k��
§ n�ai`bfin�}A�2`bnoc�^;xzgB^�{o]zg�kr`ic\x_cPq!d2�A`�gB`inoc�^eg�{�gB{o[�cPfbno`bw2q"a�`bweg�`Rq"n�[Pw#`�^2c�`�weg.t�]�}e]s]_^rkAn�aix_cBtP�
]_fb]sk!v�no`bw�gpx_]_^#`if�gB{ono�_]_k|gBd2dAfbc
g�xhwR�B��w2]_fi]�g�fb]\gB{oaic�`bnoq!]saRv�w2]_^|g�x_]_^#`bfhgB{ono�_]_kjg�d2d2fic
gBxhw
noa�noq"decPababno}2{o]�uA}e]sxzgB�2ai]|`bw2]�aiy
ai`b]_q"a�gB^2k�keg�`�g"}~]_{oc�^2[|`bc|no^2k2]sde]_^Ak2]_^#`rcPfb[#gB^2no�zg�`bnoc�^2a
`bweg�`�v g�^#`�`ic���]_]_d�`bw2]_nof�no^#��cPfbq|gB`bnocP^rd2finot�gB`b]pgB^2k|ai]_x_�2fi]���cPf�x_c�q"de]s`bno`bnot�]�fi]zgBaic�^2a.�
��w2]pno^#��cPfbq|gB`bnocP^�no^
tPc�{ot�]sk�n�a�^2]_x_]_aia�g�fbno{oy!k2noab`ifbno}2�2`i]_kRu~gB^2k�no`�fb]_ain�kA]_a\no^�no^#��cPfbqjg�`bnoc�^
aby#ab`i]_q!a0`iwegB`=gBfi]�{�gBfb[P] g�^2k�x_c�q"d2{o]_mpn�^;ab]_tP]_f�g�{eai]_^2ab]saz¢879*;:�`bw2]_y�xzg�^r}~]�[�]_cP[�fhgBd2w2noxzg�{o{�y
k2noab`ifbno}2�2`i]_kRu<7=,>:7`bw2]_y�xzg�^!weg.tP]�q|gB^#y�x_cPq!d~c�^2]_^#`iazu 72?>:0`iw2]_y�xzgB^�weg.tP]\gpw#�2[�]�xsc�^#`b]_^#`.u
}ecP`bw n�^�`iw2]!^#�2q�}~]_f�c��\x_c�^Ax_]_d2`iajgB^Ak�n�^ `bw2]|gBq"c��2^#`pcB�\keg�`�g$g�}ecP�2`�]zgBxhw�xsc�^2x_]sd2`zu
gB^2k@7	A�:$`iw2]_y­x.gB^ªweg.t�]?g�}Afbc
g�k­aix_c�d~]�u�nM� ]��ou�x_cBt�]_fhgB[P] c�� g qjg_¦ c�f$d~c�fi`bnoc�^DcB�jg
abno[�^An��~xzgB^#`\kAc�qjg�no^R�2Z�{�aiceu~`bwA]�x_c�q"decP^2]_^#`bapcB��`bw2]�aiy
ai`b]_q"a�gBfb]�`My#d2noxzg�{o{�y|k2noai`bfbno}2�A`b]_k
gB^2k|w2]s`b]_fic�[�]s^2]_c��Aaz����w2];`bc�d~c�{ocP[�y�cB�=`iw2]_ab]�aby#ai`b]_q"a�n�a�kAy
^~gBq!noxpgB^2k|`bwA]_nof\x_cP^
`i]_^#`\noa
xhwegB^2[Pno^2[\aic�f�g�d2nok2{oy�`iwegB`0no`0noaIkAn�4!xs�2{o`R��c�f=g��2ab]_f�c�f=gB^�gBd2dA{�noxzg�`bnoc�^;d2fbcP[�f�g�q­`ic�cP}2`�g�no^
x_c�fifb]_xs`\no^#��cPfbqjg�`bnoc�^�uBc�f���cPf�`iw2]�]_^#`i]_fbd2finoab]�`bc�qjgBno^#`�g�no^rx_cP^2abnoai`b]_^#`\no^#��c�fbq|gB`in�cP^R�
��w2]sfb]�gBfi]|��cP�2f!q|g_¦hc�f�`i]_xhw2^2n�B#�2]_a"��cPf!k2]zg�{on�^A[�v�no`bw�`iw2]$ain��s] g�^2k�x_cPq!d2{o]_m#no`My�c��
`bw2]sab]�]s^
`i]_fbdAfbnoab] n�^¬��c�fiqjgB`inoc�^�aiy#ab`b]sq!az¢�q!c#k2�2{�gBfino`My
u0k2noai`bfbno}2�A`bnoc�^Ru�g�}2ab`if�gBxs`bnoc�^Ru�gB^2k
no^
`i]_{o{on�[P]_^2x_]PuenM� ]��ou~}e]sn�^A[jaiqjg�fb`b]sf�gB}~c��A`�wAcBv­y�cP�$ab]s]_��gB^2k�q!c#k2n¡��y!no^#��c�fbq|gB`in�cP^R�#��w2]
�2ab]�cB�~n�^#`i]_{o{�no[P]_^#`zu_kAn�ai`bfin�}A�2`b]_k�q!c#k2�A{�]sa�x_c�q�}2no^2]saRgB{o{B��cP�2f0cB�2`bwA]_ab]�`i]_xhw2^2n�B#�2]_azu�y
no]_{ok2no^2[
g�kAn�ai`bfin�}A�2`b]_k�gBfb`in¡�ex_n�gB{�no^#`b]_{o{ono[�]_^Ax_]C7 § Z � :�g�d2d2fic
gBxhwEDF,>G#u8*;H;Ib�
� ^�gBxsx_c�fik v�no`iw `iw2noa�gBd2dAfbc
g�xhwRupx_c�q"d2�2`hgB`bnocP^egB{rg�[�]_^#`ia�^2]_]_k�`ic�}~]�k2noai`bfbno}2�A`b]_k
gB^2k|]_q�}~]_k2kA]_k$`bwAfbc��A[�w2cP�2`\`iw2]r]s^
`i]_fbdAfbnoab]�� ��w2]rgB[P]_^#`ba�x_c��2{ok|���2^2x_`in�cP^$gBa\no^#`b]s{�{ono[�]s^
`
gBd2dA{�noxzg�`bnoc�^�dAfbc�[Pf�g�q!azu#gBxs`bnot�]pno^#��cPfbqjg�`bnoc�^;fb]_aic��2fix_]_azuKJbv�f�g�d2d~]_fbaML�`bweg�`�ab�2fifbc��A^2k$gB^2k
}2�#��]_f�x_c�^#t�]s^
`inoc�^eg�{2x_c�q"decP^2]_^#`ba.u�gB^AkrcP^#�,{ono^2]�^2]s`Mv�cPfb��ab]_fit
nox_]saz�#��w2]\g�[�]_^#`ba�v�cP�2{ok�}e]
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�#^2cBv�{o]_k2[�].gB}2{o]rg�}ecP�2`pn�^¬��c�fiqjgB`inoc�^�fb]sabc��Afbx_]_a�`bw~gB`�gBfi]r{oc#xzgB{�`bc|`bwA]_qlu~gB^2k$xsc
cPde]sf�gB`i]
`bc�d2ficBt#n�kA]�[�{oc�}~gB{�gBx_x_]saba?`bc~urgB^Ak }~]_`i`b]_f?qjg�^egB[P]_q!]s^
`|c���up`bw2] n�^¬��c�fiqjgB`inoc�^R���Ac�f
`bw2]|d2fhgBx_`inoxzgB{�fi]zgBaic�^?`bweg�`r`iw2]|aby#ab`i]_q!a�gBfi]|`bc#c${�gBfi[�]jg�^2k�kAy
^~gBq!nox 7Yn,� ]��ou�cPde]s^ :;��c�f
[�{oc�}~gB{�abcP{o�2`bnoc�^Aa�`bc�}~]|��cPfbq��2{�g�`b]_k�g�^2k?n�q"d2{o]_q!]s^
`i]_kRu�`bw2]�gB[�]s^
`ia!^2]s]_k�`ic�]_m#]_x_�2`i]
gB�2`ic�^2cPq!cP�2ab{oy�gB^2k|}~]�kA]_t�]_{ocPde]_k�n�^Ak2]_d~]_^2k2]_^#`i{�y#�
��w2]pf�gB`inoc�^eg�{�]���c�f�n�^#`i]_fbx_cP^2^2]_xs`bno^2[�x_cPq!d2�2`hgB`in�cP^egB{~gB[�]s^
`ia\gB^2k"]_m#de]sfb`�aby#ai`b]_q"a�n�a�`bc
]_^eg�}2{o]�`iw2]_qª`bc�x_c#c�d~]_f�g�`b]�no^raic�{ot#no^2[�d2fbcP}2{o]_q!a.u.`bcpabweg�fb]�]_m#de]sfb`bnoai]�u�`icpv�cPfb��no^�deg�f�g�{�{o]_{
c�^?x_cPq!q!cP^ldAfbc�}A{�]sq!azu0`ic�}e]�k2]_t�]s{�cPde]sk�gB^2k noq!d2{o]_q"]_^#`b]_k�q"c
kA�2{�gBfb{oy#u�`bc�}~]|�,g��2{o`
`bcP{�]sf�gB^#`�`bw2fic��2[Pw$fb]_kA�2^2keg�^2x_y#u�`bc"fb]_d2fi]_ab]s^
`;q��2{o`bnod2{o]\t#no]_v�d~c�no^#`ba\gB^Ak$`bw2]��#^2cBv�{o]_k2[P]
cB�=q��2{o`bnod2{o]�]_m#de]sfb`ba.u�gB^2k|`bc�}~]pfb]_�Aa�gB}A{�]P�
��w2]�d~c�abaino}2no{�no`My�cB�lgB^�g�[�]_^#`�no^#`b]_fhgBx_`in�^A[�v�n�`iwªc�`bwA]_f g�[�]_^#`ba�no^ª`bwA]?���2`i�2fb]�u;no^
�2^eg�^
`inox_nodegB`i]_k�v g.y#a.uBxzgB�Aab]_a�no`ba0k2]_tP]_{oc�d~]_f=`bc;`bw2no^2�rg�}ecP�2`�g�^2krxsc�^2ai`bfb�Ax_`�no`0k2n¡��]_fb]_^#`i{�y#�
�2cPfp]_m2gBq!dA{�]Pu#`bw2]�k2]_tP]_{oc�d~]_f�q!no[Pw
`�x_cP^2abnok2]_f Jb��weg�`\]_m2g�x_`b{oy|k2c#]_a�q�y!g�[�]_^#`p�#^2cBv 3;L
gB^2k JM5\cBvDxzgB^�gB^2cP`bw2]sfrgB[P]_^#`rgBx_xs]_aba�gB^2k��Aab]�`bwA]��
^AcBv�{�]sk2[�]�q�y$gB[�]s^
`;wegBa#3;Lj��wAn�a
q!no[�w#`�{o]zg�k�`ic�gB^ g�[�]_^#`
	 a��#^2cBv�{o]_kA[�]!}~]_no^2[�fi]_d2fb]sab]_^#`b]sk�k2]sx_{�gBf�g�`bnot�]s{�y#u�f�gB`iw2]_f"`bweg�^
}e]sn�^A[�}2�2fbno]_k|no^|d2fbc#x_]sk2�2f�g�{0x_c#k2]��
� �2{o`bn�gB[P]_^#`�aby#ab`i]_q!aRg�fb]=`iw2]=}~]_ab`0v�g.y\`ic�x�w~gBf�g�x_`b]sfbno�_]�c�f�kA]_abno[�^;k2noab`bfino}2�2`b]sk�x_c�q"d2�2` �
no^2[!aiy
ai`b]_q"az� � ^¬��c�fiqjgB`inoc�^!dAfbc#x_]_aiabno^2[|noa��A}2n�B
�An�`ic��2a.�2��w2]sfb]!gBfi]rxsc�q!dA�2`b]_fpd2fic#x_]_abaic�fia
ab]_]sq!no^2[�{oy|]_tP]_fby#v�w2]_fi]�u0]_q�}~]_k2k2]sk�n�^�gB{o{=gBaide]sx_`ba�cB��c��2fp]_^#t#nofbcP^2q!]_^#`.�
��c��2fp�#no`bxhw2]_^
{on��P]_{oy|wegBapqjg�^#y
u#no^�ab�2xhw�d2{�gBx_]_a�gBap`bw2]�q!nox_ficBv g.tP]pcBt�]_^Ru~`ic
gBai`b]_f.uIg�^2k$x_c��G]s]�qjgB�P]_fzu
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no^
`inoqjgB`i]_{oy�fb]s{ g�`b]_k��
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��w2]_fi] g�fb]"`bw2fi]_]$gBabd~]_x_`ia�`bc�`bw2]���c�fiqjg�{Iai`b�2kAy�cB�\xsc�q!q��A^2noxzgB`in�c�^�¢2aby#^#`�g�m 7�w2cBv�`bw2]
aby#q�}~c�{oarc���x_c�q��2^An�x.gB`bnocP^�gBfb]�ab`bfi�2x_`i�2fb]_k<:_u�ai]_qjg�^
`inox_a 7�v�weg�`!`iw2]$aby#q�}~c�{oa�k2]_^2cP`b]+:su
gB^2k�dAf�gB[Pqjg�`bnox_a 7Yw2cBvª`bw2]|aby#q�}~c�{oa�gBfi]!no^#`b]_fid2fb]_`i]_k :s� � ]zg�^2no^2[$noa�g$x_cPq�}2no^egB`inoc�^$c��
ab]_q|gB^#`bnox_a!g�^2k�d2fhgB[PqjgB`inox_az��Z\[�]s^
`ia!x_cPq!q��2^An�x.gB`b]"no^�c�fik2]_f!`ic��2^Ak2]_fbai`�g�^2k­gB^2k }e]
�2^2k2]sfbab`ic#c
k�u#abc�n�`�n�a�noq!d~c�fi`�gB^#`0`bc;x_c�^2ainok2]_f�`bwA]\k2n¡��]_fb]_^#`�k2noq"]_^2abnocP^2a0cB�Rq!].gB^2no^2[p`bw~gB`
gBfi]¤g�abaic
xsn g�`b]_k�v�n�`iw!x_cPq!q��2^An�x.gB`bnocP^ D A ,�Ib�
� 1¬:.+B@B*�H0Fz*2121 1R:�5�
¤@B1¬:.+B@B*�H0Fz*21~1e5 �#cPq!]�q!]_aia�g�[�]_a=kA]_abx_fino}e]pd2w2]s^2c�q"]_^eg2u�v�w2no{�]�c�`iw2]_fia
d2fb]sabx_fin�}~]�}~]_weg.t#noc�fz� § ]_abx_finod2`bnoc�^Aa�gBfi]�noq!d~c�fi`�gB^#`���c�f�w#�2qjg�^!x_cPq!d2fi]_w2]_^2ainoc�^RuA}2�2`�g�fb]
k2n 4!x_�2{o`���cPf\gB[�]s^
`iap`bc�q!noq"n�xP�BZ\d2dAfbc�dAfbn�gB`i]_{oy
uA`bw2]_^�ueq"c�ai`\gB[�]s^
`�x_c�q"q��2^2noxzg�`bn�cP^�{�gB^#�
[��eg�[�]_a�gBfi]pk2]_abno[P^2]_k"��c�f�`bwA]�]sm
xhweg�^2[�]pc��Ino^#��cPfbqjg�`bnoc�^�gB}~c��2`\g�x_`bnot#no`bno]_a�gB^2k"}e]_w~g.t
nocPfz�
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@�:�/~9I/A3$1R:�5 . /~9 1~1#9RF.*=/~90/23=)�1
/A9I*�9�0R5 Z\^rg�[�]_^#`Rq"no[�w#`ew~g.t�]=no`ba�cBv�^pq!]zg�^2no^2[���c�f
g�q!]_aia�g�[�]�uA}2�2`\`iw2noa\q"n�[Pw#`�k2n¡��]_f���fbc�q©`bwA]�q!]zg�^2no^2[�x_c�^#t�]s^
`inoc�^eg�{�{oy!g�x_x_]_d2`i]_k�}#y|`bw2]
c�`iw2]_f�g�[�]_^#`ia\v�no`bw$v�wAn�xhw$`iw2]rg�[�]_^#`\xsc�q!q��A^2noxzgB`i]_az�P�0c�`bw2]�[�fi]zgB`i]_ab`p]_m#`b]s^
`�decPabain�}A{�]Pu
q��2{o`bn�gB[P]_^#`�aby#ai`b]_q"a�abw2cP�2{ok cPd2`���c�f�x_cP^
tP]_^#`bnoc�^~gB{�q!].gB^2no^2[Pazu�]_abd~]_x_n�gB{o{oy?abno^2x_]�`bw2]_ai]
aby#ab`i]_q!a\g�fb]�`My
dAn�x.gB{o{oy�c�d~]_^|]_^#t
nofic�^2q"]_^#`ba=no^|v�w2noxhw!^2]_v�gB[P]_^#`ba�q"n�[Pw#`I}~]pno^
`ifbc#k2�2xs]_k
gB`\g�^
y�`inoq!]��
E�8����.12+�Fz*2121 1R:�5������.1¬+�Fz*21~1j)�1#/290*�9�0 �#noq!no{�gBf `bc©x_c�^#t�]s^
`inoc�^eg�{lq"]zgB^2no^2[~u�v�w2]_fi]
q!]zg�^2no^2[�noa�k2]_`i]_fbq"no^2]_k$]_m#`i]_fb^eg�{R`ic!gB^$gB[P]_^#`zueg�q"]_abahgB[P]�c���`b]s^jw~gBa�g�^|]_m#d2{on�xsn�`�] �G]_xs`
c�^�`iw2]\]_^#t#nofbcP^2q!]_^#`.uBv�w2noxhw!xzg�^!}~]\d~]_fbx_]sn�tP]_k|c�}�¦h]sx_`bnot�]s{�y#�P��w2]\]h��]_x_`�q"no[�w#`0}e]�k2n¡�G]_f �
]_^#`\`iwegB^$`iwegB`p�2^Ak2]_fbai`bc#c#klno^#`b]sfb^eg�{�{oy#u#nM� ]P��uAab�2}�¦ ]_x_`bnotP]_{oy
u~}#y|`bw2]�ai]_^2k2]sf�c�f�fb]_x_]sn�tP]_f�c��
`bw2]pq"]_abahgB[�]P�
E�H=1#/��e1#@���: 1R:�576"1#/2@B1#@���: 1R:�5�E8/R+B*�1#F_C���:�
�1#@�:sH=12+BF.*=1~1!� ^2kA]_de]s^2k2]_^#`�cB��`bwA]�x_c�^#t�]s^#�
`bnoc�^~gB{�c�f�c�}�¦h]sx_`bnot�];q!]zg�^2no^2[�cB��g�q"]_abahgB[�]Pu2`bwA]�q!]_aia�g�[�]pxzgB^�}e]�]sm
dAfb]_aiab]_k�g�x_x_c�fik2no^2[
`bc�`iw2]pt
no]_v�d~c�no^#`�cB�=`bw2]paide]zg���]_f�c�f�w2].gBfb]sf\c�f�cP`bw2]sf�c�}2ai]_fbtP]_fba.�
E�1 3�/A9RF.*,+P: 1R:�5�
p@B/
0 3�/2Fz*M+�: ��w2]|d2fhgB[�q|gB`in�xsa�cB��g$x_cPq!q��2^An�x.gB`bnocP^lgBfi]jxsc�^2x_]sfb^2]_k
v�no`bw!wAcBv�`iw2]px_c�q"q��2^2noxzgB`ic�fia=�2ab]p`iw2]�x_cPq!q��2^2noxzg�`bn¡c�^R�B��wAn�a�no^2x_{o�2k2]sa\x_cP^2abnok2]_fhgB`in�cP^2a
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cB��`bw2]�q"]_^#`�g�{
ai`�g�`b]_a=c��G`iw2]�x_cPq!q��2^2noxzg�`bcPfbaRgB^Akr`iw2]�]_^#t#n�fic�^2q"]_^#`Rno^�v�w2nox�w�`bwA]_yr]sm
noai`zu
x_c�^Aabnok2]_fhgB`bnocP^2a=`bw~gB`�g�fb]�]_m#`b]sfb^eg�{e`ic�`iw2]\aiy#^
`hgBmrg�^2k�ab]_q|gB^#`bnox_a=c��G`iw2]�x_cPq!q��2^2noxzg�`bn¡c�^R�
. /~9RF.1���Fz80/23�*�F_C � ]_aia�g�[�]_a|xzg�^2^2c�`�}~]$�2^2k2]sfbab`ic#c
k?no^?noabc�{�g�`bnoc�^Ru }2�2`�q��2ai`�}e]�n�^#`i]_fM�
d2fb]s`b]_k$no^�`i]_fbq"a�c��R`bw2]�q!]_^#`�g�{2ab`hgB`i]_a�cB�0`bw2]pgB[�]s^
`iazu#`iw2]\d2fi]_ab]s^
`�ab`hgB`b]�cB�0`bw2]�]_^#t
nofic�^#�
q!]_^#`.uegB^Ak$`bw2];]_^#t
nofic�^2q"]_^#` 	 a�w2noab`ic�fby�¢~w2cBv�no`�gBfifbnot�]sklgB`�n�`ia\d2fi]_ab]s^
`pai`�gB`i]�� � ^#`b]_fid2fb]h�
`�g�`bnoc�^2a\g�fb]pk2nofb]sx_`b{oyjg��G]sx_`b]_k�}#y�d2fb]st
nocP�2a\q"]_abahgB[�]sa\gB^2k|gBx_`in�cP^2a�cB�=`iw2]�gB[�]s^
`iaz�
. /�1e1#@B/
0~1 �#q|gB{o{o]_fR{�gB^A[��eg�[�]_a=gBfi]�q!cPfb]�qjgB^~gB[�].gB}2{o]�us}2�2`=`iw2]_y�q��2ab`�}e]�{�gBfi[�]�]_^Ac��2[Pw
abc�`iwegB`\g�^ g�[�]_^#`�xzg�^|x_c�^#t�]sy!`bwA]�q"]zgB^An�^A[�a�n�`�no^#`b]_^2kAaz�
�_<�1#9RF.*�F_C ��w2]s^lg�x_cPq!q��2^An�x.gB`bnocP^�c
xsx_�2fba�gBq!cP^2[�gB[�]s^
`iazu~no`ba�q!]zg�^2no^2[�noa\k2]_d~]_^2kA]_^#`
c�^$`iw2]�n�kA]_^#`bno`bno]_a\g�^2k$fbcP{o]_a\c���`bw2]�gB[�]s^
`ia\no^#t�cP{�tP]_kRu2g�^2k$c�^�w2cBv�`iw2]�n�^#tPc�{ot�]_k|gB[P]_^#`ba
gBfi]raide]_xsn��~]_kR��ZDq!]_aia�gB[P]�q!no[Pw
`�}~]rai]_^#`�`icjg�degBfi`bnox_�2{�gBfpgB[P]_^#`zu~c�f�`bc�¦ �2ab`pgB^#y$gB[�]s^
`
a�g�`bnoaM��y#no^2[�g�abd~]_x_n¡�e]_k�x_fbno`b]sfbnoc�^R�
. /A@�<R*�90/23�*�F_C Z�q"]_abahgB[P]=ab]_^#`�d2fbnot�gB`i]_{oy\`ic\c�^A]�gB[P]_^#`Rv�c��2{ok�}~]=�2^2kA]_fbai`bc#c#krk2n¡��]_fb]s^
`i{oy
`bweg�^|`bw2]�ahgBq"]\q!]saba�g�[�]�}2fbc#gBk2xzg�ab`�d2�2}2{onox_{oy
�
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� `$noa$noq!d~c�fi`�gB^#`���c�flg�[�]_^#`ia$cB��k2n¡�G]sfb]_^#`�xzgBdeg�}2no{on�`ino]_a|`bc�}~]�gB}2{o]�`ic�x_c�q"q��2^2n¡xzgB`i]��
 �c�q"q��2^2noxzgB`inocB^$q��2ab`;`bw2]_fi]h��cPfb]$}~]!k2] �e^2]_k�g�`�ab]st�]_fhgB{\{o]_tP]_{oazu0v�no`bw�xsc�q!q��A^2noxzgB`in�cP^
gB`p`bwA]r{ocBv�]_ab`�{�]st�]_{=�Aab]_k���c�f�x_c�q"q��2^2noxzg�`bnoc�^"v�n�`iw$`bwA]r{o]zg�ab`pxzgBd~gB}2{o]rg�[�]_^#`z� � ^�c�fik2]_f
`bc�}e]�c��Rno^
`i]_fb]sab`�`bc;]zgBxhw!cP`bw2]sfzuP`bw2]pgB[�]s^
`ia�q��Aab`0}e]pgB}2{o]�`ic�degBfi`bnox_nodeg�`b]�no^!gpk2n�gB{ocP[��2]��
��w2]_nof�fbc�{o]�no^�`bwAn�a;k2n�gB{oc�[P�2]rq|g.y$}~]�]_no`bw2]_f!g�x_`bnotP]�u�deg�ababnotP]�uRcPfr}~c�`iwRu0gB{o{ocBv�n�^A[!`bwA]_q
`bc����2^2x_`inoc�^�gBa|g�qjg�ab`i]_fzu0ai{ g.tP]�u=cPf!d~]_]_f.u�fb]_aide]sx_`bnot�]s{�y#� � ^���]s]_d2no^2[�v�no`bw�`iw2]lg�}ecBtP]
k2]h�e^An�`inoc�^|��cPf\gB^2k$g�abab�Aq!d2`in�cP^2a\gB}~c��A`\gB^lg�[�]_^#`zuAv�]�g�abab�Aq!]�`iwegB`\g�^lgB[P]_^#`�xzgB^$ai]_^2k
gB^2k�fb]sx_]_not�]"q!]_aia�gB[P]_ap`bw2fic��2[Pw g"x_cPq!q��2^An�xzg�`bnoc�^"^2]_`Mv�c�fb������wA]rq"]_abahgB[�]sa�x.gB^�}~]rc��
ab]_tP]_f�g�{0`My
d~]_a.uegBa�kA]h�e^2]_k�^2]_m#`z�
��w2]_fb]�g�fb]\`Mv�c�}egBain�x�q!]_aia�g�[�]\`My#d~]_az¢2g�abai]_fb`in�cP^2a\gB^Ak B#�2]_fin�]saz�j�0tP]_fby|gB[�]s^
`.u�v�wA]_`bw2]sf
gBx_`inot�]\cPf�d~gBabainot�]�u#q��2ai`=weg.tP]\`bwA]�gB}An�{ono`My�`bcrg�x_x_]_d2`�no^#��c�fiqjg�`bnoc�^R� � ^!no`ba�abnoq"d2{o]_ab`0��c�fbq�u
`bw2noa=no^#��c�fbq|gB`in�cP^�noa0x_c�q"q��2^2noxzgB`i]_k�`ic�`bw2]pgB[P]_^#`0��fbcPq g�^�]_m#`b]_fi^egB{~abcP�2fbx_]�}#yrq"]zgB^2a0c��
gB^rg�abai]_fb`in�cP^R� � ^pc�fbkA]_fR`ic�gBaiab�2q"]=g�degBaiabnot�]=fic�{o]=no^�g�k2n�gB{oc�[~u_gB^�gB[P]_^#`Rq��2ai`Gg�k2k2no`bnocP^egB{o{oy
}e]�gB}2{o]!`ic�gB^2aiv�]sf B#�2]_ai`bnoc�^2a.u=nM� ]��ouRno`�q��2ai`�}~]lgB}2{o]"`bc *+:�g�x_x_]_dA`jg B
�A]_fby ��fic�q g�^
]_m#`b]_fi^egB{�aic��2fix_]�g�^2k ,>:0ai]_^2kjg�fi]_d2{oyr`ic�`bwA]�abc��Afbx_]�}
y�qjg��#n�^A[\gB^!gBaiab]_fi`bnoc�^�� ,\cP`b]\`iwegB`
��fbcPqª`bw2]�ab`�g�^2k2d~c�no^#`=cB��`bwA]\x_cPq!q��2^2noxzg�`bnoc�^p^2]s`Mv�cPfb��u�`iw2]_fi]\noa�^Ac�k2noab`in�^Ax_`bnoc�^�}~]_`Mv�]s]_^
gB^|�2^2aic�{onox_no`b]_k$g�abab]sfb`bnocP^ g�^2k$gB^$gBaiab]_fi`bnoc�^|q|gBk2]�n�^"fb]_dA{�y"`bc!g B#�2]_fiy
�
� ^�c�fik2]_fR`ic�g�abab�Aq!]=gB^rg�x_`bnotP]Ific�{o]=no^rg�k2n�g�{�cP[eu_g�^¤g�[�]_^#`�q��2ab`�}~]�gB}A{�]�`bc�noabai�2]�B#�2]sfbno]_a
gB^2k�q|gB�P]�gBaiab]_fi`bnoc�^2a.��� n�`iw�`bwA]_ab]�xzgBdeg�}2no{on�`ino]_azu.`bwA]\gB[�]s^
`�`bw2]_^�x.gB^�d~c�`b]s^
`in�gB{o{oy�xsc�^#`bfic�{
gB^2cP`bw2]sfrgB[P]_^#`\}#y$xzg��2abno^2["n�`p`ic!fb]sabd~c�^2k�`icj`iw2] B
�A]_fby$cPfp`bcjg�x_x_]_dA`�`bw2]�no^#��c�fbq|gB`in�cP^
gBaiab]_fi`b]_kR����w2noa\q"]zgB^Aa�cB�=x_c�^#`ifbc�{0xzg�^$}~]r]_m#`i]_^2k2]_k�`bc"`bw2]�x_cP^
`ifbcP{RcB��ab�2}eg�[�]_^#`iazu~ab�2xhw
gBa�^2]s�2f�g�{R^2]_`Mv�c�fi�#a�gB^Ak!keg�`�gB}~gBab]saz�
Z\^lg�[�]_^#`����2^2x_`in�cP^2no^2[!gBapg�d~]_]_f�v�no`iw g�^2c�`iw2]_f�gB[P]_^#`\xzg�^lgBaiab�2q"]�}~c�`bw�gBx_`in�tP]rgB^Ak
degBaiabnot�]�fbcP{o]_apn�^�g�k2n�gB{ocP[e� � `pq��2ab`�}~]�gB}2{o]�`bc!q|gB�P]¤g�^2klg�x_x_]_d2`;}ecP`bwlg�abab]sfb`bnocP^2argB^Ak
B#�2]_fbno]_a.��Z?ai�2q!q|gBfby�c��e`bwA]�xzg�degB}An�{ono`bno]_a�^2]_]_kA]_k�}#y�k2n¡�G]sfb]_^#`=x_{�g�abab]sa=cB�Gg�[�]_^#`iaInoa0abwAcBv�^
no^j�=g�}2{o] ,2�F?A�
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��� Z\[P]_^#`\ �gBdeg�}2no{on�`ino]_a
a /=X4AB@wH'F7?�>+1 -�/=X9X4AB}7?�H'F7?�>+1 H'@�14AB}7?�H'F7?�>+1 -"?�?M6JHJFD?�>+1

v ?�@�?ZAB}D?�Xh/2X9X9?�6914AB5D>%X � � � �

v ?�@�?ZAB}D?�X��+G%?M64AB?�X � �

OL?M>%P�X�/=X9X9?�6914AB57>�X � � �

OL?M>%P�X��+G�?�64AB?�X � �

�������	��

� � � ^#`b]_fhgB[P]_^#` � ]_aia�g�[�]���y#de]_a
\ 5D8�8wG�>+AB@=/214AB}D?�HJ@�14AB5D> < .].B5+@MG%14AB5D>#/=69Q	�%5D69@�? t��+g#?�@�19?MP v ?MX9GL.B1
H'X9X9?�6914AB57> <[>L3)5D698 HJ@M@�?�g�1�/2>�@�?
oJG�?�69Q oJG�?�X914AB5D> v ?�g+.BQ
v ?�g+.BQ <[>L3)5D698 HJ@M@�?�g�1�/2>�@�?
v ?
�+G�?�X91 v ?
�+G�?�X91
t��+g+.0/2>�/214AB57> <[>L3)5D698 HJFD69?�?�8�?M>+1
\ 5D8�8;/2>�P v ?
�+G�?�X91
-"?M698wABX9X4AB57> <[>L3)5D698 HJ@M@�?�g�1�/2>�@�?
v ?Z3�G%X�/�. <[>L3)5D698 HJ@M@�?�g�1�/2>�@�?
s�� ?�6�:7a�ABP <[>L3)5D698 HJ@M@�?�g�1�/2>�@�?
H'@�@�?�g�1�/2>�@�?
H'F769?�?M8�?�>+1
-�6957g�57X�/�. <[>L3)5D698 s�� ?�6�:7a�ABP
\ 5D>�
�698;/214AB5D>
v ?�196�/=@�14AB57>
xc?�>+A0/�.
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 �c�q"q��2^2n�x.gB`bnocP^�d2fbcP`bc#x_c�{oa\g�fb]�`My#d2noxzg�{�{oy"abd~]_x_n¡�e]_k�gB`�ai]_t�]_fhgB{={o]_tP]_{oaz�A��w2]�{ocBv�]sab`�{o]_t�]s{
cB��`bw2]�dAfbc�`ic#x_c�{=aide]sx_n¡�e]_a�`bwA]�q!]_`iw2c#klc�� no^#`b]_fix_c�^A^2]_x_`in�cP^���`bw2]�q"n�kAk2{o]�{o]_t�]_{�abd~]_x_n¡�e]_a
`bw2]���c�fbq|gB`.u2c�f;aby#^#`�gBm�u�c�� `iw2]�no^#��cPfbqjg�`bnoc�^"}e]sn�^A[$`bfhgB^2a ��]_fb]sk��R`iw2]!`ic�d�{o]_t�]_{�abd~]_x_n¡�e]_a
`bw2]�q!]zg�^2no^2[eu.cPf=ab]_q|gB^#`bnox_a.u�c��G`iw2]\no^#��c�fbq|gB`in�cP^R�_��wA]\ab]sqjgB^#`in�xsa=fb]h��]_fba�^2cP`=c�^A{�y;`bc�`bw2]
ab�2}Aab`�g�^2x_]�c��=`bw2]pq!]saba�g�[�]�u#}A�2`\gB{oabc�`icr`iw2]�`My#d~]�c��=`bw2]pq!]saba�g�[�]��
��w2]sfb]$gBfi]j}~c�`iw�}2no^eg�fby�gB^2k ^#�bgBfby�xsc�q!q��A^2noxzgB`in�cB^�d2fbcP`bc#x_c�{oa.�0Z }2no^eg�fby�d2fbcP`bc#x_cP{
no^
tPc�{ot�]sa g;abno^2[P{�]pai]_^2k2]_fpgB^2k$g�ain�^A[�{o]\fi]_x_]_not�]sfzu~v�w2]_fi]zgBapgB^|^#�bgBfby"d2fbcP`bc#x_cP{Rno^#t�c�{otP]_a�g
abno^2[P{�]�ab]s^2k2]_frg�^2k�q��2{o`bnod2{o]pfb]_x_]sn�tP]_fba 7�aic�q"]_`bnoq!]sa�xzgB{o{o]_k�}2fbc#gBk2xzg�ab`�cPfpq��2{o`bnoxzgBai`�:s�2Z
d2fbcP`bc#x_cP{Rnoa�aide]sx_n¡�e]_k�}
y!g�k~gB`�g;ab`ifb�2xs`b�2fi]�v�n�`iw!`iw2]p��cP{�{ocBv�no^2[��etP]\�~]_{ok2az¢
*�� ai]_^2k2]sf
,2� fi]_x_]_notP]_f+7Ya�:
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�#d~c���]s^�w#�2q|gB^?x_c�q"q��2^2noxzg�`bnoc�^ n�a"�2ab]sk­gBa|`bw2]�q!c#k2]s{���cPfjxsc�q!q��A^2n�xzg�`bnoc�^?gBq"c�^2[
x_c�q"d2�2`hgB`bnocP^egB{�gB[P]_^#`ba.�\Z decPd2�2{�gBf�}egBain�a ��c�flg�^egB{oy#�_no^2[?w#�2qjg�^�xsc�q!q��A^2noxzgB`in�cP^?n�a
��� % %��
	 "��
� ��	�% ���'& D"*Pu ?�
 Ib� �#d~]_]_xhw g�x_`l`iw2]_cPfby�t
no]_v�a�w#�2qjg�^�^eg�`b�2fhgB{�{ g�^2[��~gB[�]�gBa
"��
�! ���� �_u.ab�2xhw�gBa�fb]
B#�2]_ai`ba.uBab�2[P[�]_ai`bnoc�^AazuBx_cPq!q"n�`bq�]s^
`iazu_g�^2kpfb]_d2{ono]_a.� �Ac�f�]_m2gBq"d2{o]�uhv�w2]_^
y�cP�lfi]
B#�2]_ab`�abcPq!]_`iw2no^2[eu~yPc��lg�fb]�^2cP`�ainoq!d2{oy!q|gB�#no^2[!g"ab`hgB`b]sq!]_^#`zu }2�2`px_fb].gB`bno^2[�`bw2]
fb]
B#�2]sab`�no`bai]_{¡���B��w2]s^!g=¦h�2fiyrk2]sx_{�gBfb]sa gpkA]h��]_^2k~gB^#`=[��An�{o`My#u.`bw2]_fi]\noa�g�^!gBx_`in�cP^�`�g���]_^R¢�`bw2]
k2]h��]s^2kegB^#`
	 a�abc#x_n�gB{�ai`�g�`b�2a�n�a�xhweg�^2[�]skR�
Z�abd~]_]_xhw g�x_`�weg�a�`bw2fi]_]rgBaide]sx_`ba.¢

*�� ��c#x_�2`inoc�^Ru#`iw2]pd2w#y
ainoxzgB{��2`b`i]_f�g�^2x_]�}#y!`iw2]�aide]zg���]_f
,2� � {o{�c#x_�A`bnoc�^RuP`bwA]�no^
`i]_^2k2]skjq"]zgB^An�^A[�cB�0`bw2]��A`b`b]sf�gB^Ax_]�}#y!`iw2]�abd~]zg���]_f
?2� £ ]_fb{oc#x_�2`in�cP^Ru#`bwA]rgBx_`inoc�^!`iwegB`�fi]_ab�A{�`ia���fic�q�`iw2]�{oc#x_�2`in�cP^R�
�2cPf=]_m2gBq"d2{o]�u��Pc�w2^�q"n�[Pw#`Ra�g.y�`bc � gBfiy
u8J £ {o]zgBai]\x_{ocPab]\`iw2]�v�no^2k2cBv�� Lp��w2noa�gBxs`�x_cP^2abnoai`ba
cB��`bwA]$d2w#y#abnoxzgB{�aic��2^Ak2a![P]_^2]_fhgB`b]sk�}#y���cPw2^ 7�cPf!`bwA]jxhweg�f�g�x_`b]_f|ai]
B#�2]_^2x_]saj`My#d~]_k�}#y
��cPw2^ :_u���cPw2^ 	 a�n�^#`i]_^#`p��c�f;`bw2]"q!]_aia�gB[P]!gBarg fb]
B#�2]_ai`�c�frg x_c�q"qjgB^AkRueg�^2k�n¡��g�{�{�[�c#]_a
v�]s{�{Mu#`iw2]�v�no^2k2cBv�}~]_no^2[�abw#�2`.�
� ^!x_cPq!q��2^2noxzg�`bnoc�^�gBq!cP^2[pw#�2qjg�^2azuP`bw2]pno^#`b]_^#`�c��R`bw2]pq!]saba�g�[�]�n�a�^Ac�`�gB{ov g.y#a=].gBabno{oy
nok2]_^#`bn¡�e]_k����2cPf!]_m2g�q!d2{o]�u J � gBq xsc�{okRu L�xzgB^�}~]lt#no]_v�]_k g�a$gB^�g�abab]sfb`bnocP^Ru\g�fi]
B#�2]_ai`
��c�f|g�aiv�]zg�`b]_f.u�c�f|g�k2]sqjgB^Ak?��c�f!g�^�no^2x_fi]zgBai]�n�^ fbc#c�q `b]_q"de]sf�gB`i�2fb]P��5\cBv�]_t�]sfzu���c�f
x_c�q"q��2^2noxzg�`bnoc�^�gBq"c�^2[rg�[�]_^#`iazu2v�]�v�gB^#`�`bc�no^2ab�Afb]�`iwegB`�`iw2]_fb]�noa�^2c�k2cP�2}2`\gB}~c��A`�`bw2]
`My#de]�c��Iq"]_abahgB[�]P�
�#de]s]_xhw g�x_`p`bw2]_cPfby|�2ai]_a�`bwA]�`b]_fiq��
%����'���'� "��) ��
%�`bc"nok2]_^#`bn¡��y"`bw2]�no{�{oc#x_�2`inoc�^eg�fby���cPfbx_]
cB�r`iw2noa|abd~]_x_n�gB{�xs{ g�aba|cB���2`b`i]_f�g�^2x_]����0m2gBq"d2{o]$de]sfM��cPfbqjg�`bnot�]|tP]_fb}2a�n�^Ax_{o�2k2]���� ���  ��'%��
� %�� ���'����� ��� �  #� � %��  #� �' ��'��� �)% �#�!�"� %�# � % �(��uzg�^2k%$�% � "��&$P� � {o{oc
xs�2`bnoc�^~gBfby���c�fix_]�xzgB^�}e]�}2fbc#gBk2{oy
x_{�gBaiabn¡�e]_k­g�algBaiab]_fi`bnot�]_a 7�ai`�g�`b]_q"]_^#`ba$c��r�,g�x_`�:su�k2nofb]sx_`bnot�]sa 7Yx_c�q"qjgB^Ak2a�no^ g qjg�ab`i]_fM�
ab{�g.t�]�ab`ifb�2xs`b�2fi]+:_u#x_cPq!q"n�aiabnot�]sa(7�x_cPq!q!no`iq�]_^#`ba�:suhk2]_x_{�g�f�gB`inot�]_a 7Yab`hgB`b]sq!]_^#`ba�cB�2�,g�x_`�:su�gB^Ak
]_m#d2fb]sababnotP]_a 7�]_m#d2fi]_abain�cP^2apcB�0]_q!cP`bnoc�^ :s�
£ ]sfM��cPfbqjg�`bnot�]sa!gBfb]��2ai�egB{o{oy�fi]_d2fb]sab]_^#`b]sk­no^?`bw2]�ab`My#{ono�_]_k�aiy
^#`hgB`bnox���c�fiq J � w2]_fi]_}#y
`b]_{o{M�o�o� L�c�fEJ � wA]_fb]_}#y�fi]
B#�2]_ai`z�o�o� L ¨ ]_xzg��2ab]�d~]_fM��cPfbq|gB`bnotP]_a�weg.t�]|`iw2]$abd~]_x_n�g�{�dAfbc�d~]_fi`My
`bweg�` Jia�g.y#no^2[�no`�qjgB�P]_a�no`�abc~u L�^Ac�`\gB{o{�t�]_fi}2a�g�fb]�d~]_fM��c�fbq|gB`in�tP]_az� �2cPf�]_m2gBq"d2{o]�u#ab`hgB`bno^2[
`bweg�`CJ � w2]_fi]_}#y!aic�{ot�]�`iw2noa�d2fic�}2{o]_q Lpk2c#]_a�^2c�`�x_fi]zgB`i]�`iw2]\aic�{o�2`in�cP^R�PZ\{o`bw2cP�2[�w�`iw2]\`i]_fbq
abd~]_]_xhw�noa��2ab]_k no^�`bwAn�a�k2noabxs�2abain�cP^Ru�abd~]_]_xhw�gBxs`ba�weg.tP]�`bc�k2c$v�no`bw x_c�q"q��2^2noxzgB`inocB^$no^
��c�fiq!a�c�`iw2]_f�`bw~gB^|`bw2];abd~c���]s^jv�c�fikR�
� ^�ab�Aq!qjg�fby#u~abd~]_]_xhw�gBxs`�`bw2]_cPfby w2]_{od2a�k2]h�~^2]|`bw2]|`My#de]|c���q!]saba�g�[�]"}
y��Aabno^2[�`bw2]
x_c�^Ax_]_d2`�cB�I`iw2]pno{�{oc#x_�2`inoc�^eg�fby;��c�fix_]�u2v�wAn�xhw"x_c�^2ai`bfhgBno^2a\`iw2]pab]_q|gB^#`bnox_a�cB�0`bw2]px_cPq!q��2^An��
xzgB`inoc�^�gBx_`pno`bai]_{¡���~��w2]rai]_^2k2]sf 	 arno^#`b]s^2k2]_k�x_c�q"q��2^2noxzg�`bnoc�^|gBx_`pnoapx_{o]zgBfi{�y|k2] �e^2]_kRu0gB^Ak
`bw2]pfi]_x_]_not�]sf\weg�a�^2c�k2cP�2}2`\gBa�`bc�`bwA]�`My#d~]pcB�Rq!]saba�g�[�]�ab]_^#`z�A��w2noa�xsc�^2ai`bf�g�no^
`�abnoq"d2{on��~]_a
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`bw2]pk2]sabno[�^|cB�=cP�2f�abc���`Mv g�fb]pgB[�]s^
`iaz�
��w2]�q!]saba�g�[�]|x_cP^
`hgBno^2]_k �  #� 	
 #��`iw2]$d2fic�`ic
xsc�{pqjg.y�}~]lgBq�}An�[P�2c��Aazu0qjg.y�w~g.t�]|^2c
abnoq!dA{�]�fb]_aidecP^2ab]Pu�c�f�q|g.yrfi]
B#�2nofb]�k2]_x_cPq!d~c�abno`in�cP^jg�^2k|`bw2]rg�abain�ai`�g�^2x_]�c��7cP`bw2]sf�gB[P]_^#`ba �
w2cBv�]_t�]_f.u\`iw2]�xsc�q!q��A^2noxzgB`in�cP^?d2fbcP`bc#x_c�{�no`bai]_{¡�jabwAc��2{ok�x_{o]zg�fb{oy�nok2]s^
`in¡��y�`iw2]�`My#d~]�c��
q!]_aia�g�[�]\}~]_no^2[�ai]_^#`z�
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Z ���A^2kegBq"]_^#`�g�{\k2]_xsn�ainoc�^?��cPf!`iw2]lno^#`b]sf�gBxs`bnoc�^�cB�rgB[P]_^#`ba|noa!`ic ai]_deg�f�gB`i]l`iw2]�ab]_q|gB^#�
`bnox_a�c��I`bwA]�xsc�q!q��A^2noxzgB`in�cP^rdAfbc�`ic#x_c�{(7Yv�w2nox�w|q��2ai`�}~]pk2c�q|gBno^�n�^Ak2]_d~]_^2k2]_^#`#:���fbc�q�`bw2]
ab]_q|gB^#`bnox_a�cB�=`bwA]r]_^Ax_{oc�ab]sk�q!]_aia�gB[P] 7�v�wAn�xhw$q|g.y�k2]_d~]_^2k�cP^$`bw2]�k2cPqjgBno^ :s�#��w2]�x_c�q��
q��2^2noxzg�`bnoc�^�d2fbcP`bc#x_cP{Rq��2ai`�}~]��2^2notP]_fbahgB{o{oy�abweg�fb]_k$}#y!g�{�{Rg�[�]_^#`iaz� � `�aiw2c��A{�k|}~]px_c�^2xsn�ai]
gB^2k|weg.tP]\cP^2{oy!g�{�noq"n�`i]_k�^#�2q�}~]_f�c��Id2finoq!no`bnot�]�xsc�q!q��A^2noxzgB`in�cB^�gBxs`baz�
��w2] �#^2cBv�{o]_k2[�]EB#�2]sfby�gB^2k�q|gB^2nod2�2{�g�`bnoc�^?{�gB^2[P�egB[P] 7��
	 � � :$noalg?dAfbc�`ic#x_c�{;��c�f
]_m#xhwegB^2[Pno^2[!no^#��cPfbq|gB`bnocP^jgB^Akl�#^2cBv�{o]_k2[P]�u�gBapno{o{��Aab`bfhgB`i]_k$no^ ��no[��Afb] ,2�F,2�A��w2]r]s{�]s[
gB^Ax_]
cB����	 � �?noap`bweg�`¤g�{o{Ino^#��c�fbq|gB`in�cP^"��c�f��2^2k2]_fiab`hgB^2k2no^2[�`bw2]�x_cP^#`b]_^#`�c�� `iw2]rq"]_abahgB[P]rnoa
no^2x_{o�2k2]_k�no^�`iw2]\x_cPq!q��2^An�x.gB`bn¡c�^pno`bai]_{¡������wA]�}egBain�x�d2fbcP`bc#x_cP{enoa=k2] �e^2]_k"}
y�`bwA]���cP{�{ocBv�no^2[
ab`ifb�2x_`i�2fb]P¢

KQML KQML

Agent Agent
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 ��	 � �ªnoalg?d2fic�`bc#x_cP{p��cPf$x_c�q"q��2^2noxzg�`bnocB^2ajg�q!cP^2[�}ecP`bw­g�[�]_^#`ba�gB^2k
gBd2dA{�noxzg�`bnoc�^�dAfbc�[Pf�g�q!a

7��
	 � �~�Md~]_fM��cPfbq|gB`bnotP]
¢ ai]_^2k2]_f 
�v�cPfbk��
¢ fi]_x_]_not�]sf 
�v�cPfbk��
¢ {�gB^A[��eg�[�] 
�v�cPfbk��
¢ cP^
`ic�{oc�[Py 
�v�cPfbk��
¢ x_cP^#`b]_^#` 
�]_m#d2fb]_aiabnoc�^��
�o�o�F:

��w2]�aby#^#`�g�mpn�a � noabd#�M{on��P] �_wAcBv�]_tP]_fzu.`iw2]�gBfi[��2q"]_^#`ba « nok2]s^
`in¡�e]_kp}#y��P]_y#v�cPfbk2a�d2fb]sx_]_k2]_k
}#y!g�x_c�{oc�^¬« q|g.y�}~]�[Pnot�]_^"n�^$g�^
y�cPfbk2]sfz�2��wA]
��	 � �~�Mde]sfM��cPfbqjg�`bnot�]sa g�fb]�q"c
kA]_{o]_k�c�^
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abd~]_]_xhw g�x_`pde]sfM��cPfbqjg�`bnot�]saz�~��w#�2azu~`bwA]�ab]_q|gB^#`bnox_a�cB����	 � ��d~]_f ��c�fiqjgB`inot�]_a�n�apk2cPqjg�n�^
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xhw2fbcP^2c��2a0x_cPq!q��2^An�x.gB`bnocP^2a �i`bw2]��e]_{ok2a �����
������ �!	����" ��fbcPq­g�ab]_^Ak2]_f�g�^2k ���
�$ ��	�
������ ����
��fbcPq g;fb]sabd~c�^2k2no^2[!g�[�]_^#`�{ono^2�!gB^|cP�2`b[Pc�no^2[�q"]_abahgB[�]pv�no`bw$g�^!]_m#d~]_x_`b]sklfi]_abd~c�^2ai]��
�
	 � ��noa�degBfi`Ic��eg�}2fic
gBk;fb]_ai]zgBfix�w�] �GcPfb`0`bc�k2]_t�]s{�cPd�g�q"]_`bwAc
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Client Server

Client Server

Client Server

query

replyy

query
handle

next

next
reply

reply

reply

reply

reply

subscribe

Synchronous:  a blocking query waits for an expected reply

Asynchronous:  a nonblocking subscribe results in replies

Server maintains state; replies sent individually when requested
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'
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% 5D>+1952.B5DF7Q % a�.B5+@�T+X4Y[e 5D64.BP
% @M57>+19?�>+1 R s >�R[a�.B5+@ZT�H�UJR[a�.B5+@�T�a U9U9U9U
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'
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% X9?�>�P%?M6 HJF7?M>+1�&
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'
% AB>+Y469?MgL.BQ7Y[195 ABP$&
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% 57>+195=.B57FDQ % a�.B5+@ZT+X4Y[e�5764.BP
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'
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Z�[�]_^#`�,�xsc��2{ok|fb]_aidecP^2k$v�no`bw|q|gB`bxhw2no^2[�gBabai]_fb`inoc�^2a���fbcPq�no`ba��#^2cBv�{o]_k2[P]\}eg�ab]�¢

R)19?Z.].
% X9?�>%P�?�6 HJF7?M>+1
'
% 69?�@�?ZAB}D?�6 HJF7?M>+1�&
% AB>LY[69?�g+.BQ7Y[195 ABP�'
% .0/2>�F7G�/2F7? % -�695=.B57F
% 57>+1952.B5DF7Q % a�.B5+@ZT+X4Y[e�5764.BP
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� � � xzgB^�g�{�aic|}e]��2ai]_k�`ic|k2]_abxsfbno}e]"d2fbc#x_]sk2�2fb]sazu=nM� ]��ou~`bc|v�fbno`i]�d2fbcP[�f�g�q!a�c�f�aix_fbnod2`ia
��c�f\g�[�]_^#`ia\`bc���c�{o{ocBv���*pnot�]_^|`bwA]�d2fb] �em|aby#^#`�gBm|c�� � � ��u2ai�2xhw$d2fic�[�fhgBq"a�fb]_ai]_q�}2{o] ��noabd
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noa�`bweg�`�`bwA]!gB[�]s^
`
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cB�=`bwA]_ab]��
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gB^?]_^#`bnofi]$`b]zg�qlu=g�xhweg�^2[�]$c���x_c�q"q!no`bq�]_^#`�}#y�cP^2]$deg�fb`bnox_nodeg�^#`�xzgB^l¦ ]_c�deg�fbk2no�_]�`bw2]
`b]zg�q 	 a0]h��c�fb`iaz��5�]_^2x_]�u#n¡�RgB^!g�[�]_^#`=x_cPq!]_a�`bc�}~]_{ono]_t�]�`bweg�`�gp`b].gBqªq!]_q�}~]_f�n�a�^2c�{oc�^2[P]_f
¦hc�no^#`b{oy�x_c�q"q!no`b`i]_kRuhno`=gB{oabc�^2]_]_k2a�`bcpfb]zg�abai]_aba�no`ba0cBv�^rd~c�aino`bnoc�^�v�no`iwrfi]_abd~]_x_`�`bcp`bwA]G¦hcPno^
`
gBx_`inoc�^R�#��w2]sab]�`iw2fb]_];}egBain�x�g�abab�Aq!d2`in�cP^2a�gBfb];]_^2x_c#k2]_k�n�^|g�x_c�^#tP]_^#`bnoc�^|`bw~gB`�fb]_d2fi]_ab]s^
`ia
`bw2]pq"n�^An�q��2qDfb]
B#�2nofb]sq!]_^#`���cPfG¦hcPno^
`�x_cPq!q!no`iq�]_^#`bazuPgBa�abwAcBv�^j}~]_{ocBv��
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 �c�q!q"n�`iq�]_^#`ba�gB^2k�xsc�^#t�]_^#`in�cP^2ajg�fb]�`bw2]�x_cPfb^2]_fiab`ic�^2]_a�cB�rx_c#cPfbk2no^eg�`bnoc�^R¢�x_c�q"q!no`M�
q!]_^#`ia�d2fbcBt#nok2]�`iw2]�^2]_xs]_abahgBfby�ab`bfi�2x_`i�2fb]���cPf�d2fb]sk2nox_`�g�}2{o]�no^
`i]_f�g�x_`bnocP^2azu~gB^2k$aic#x_n�gB{Rxsc�^#�
t�]_^#`in�cP^2a�d2ficBt
nok2]p`iw2]p^2]_x_]_aia�g�fby$k2]s[�fb]s]rc��Iq��2`i�egB{~ab�2dAdecPfb`z�
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Z­}eg�abnoxpab`if�gB`i]_[�y�abweg�fb]_k$}#y"qjgB^#y�c��7`iw2]�d2fic�`ic
xsc�{oa���c�f�xsc
cPde]sf�gB`inoc�^$noa�`bc"k2]_x_cPq!d~c�ai]
gB^2k�`iw2]_^�k2noai`bfbno}2�A`b]�`�g�ab�#az� �#�2xhw!g�k2not
nok2] � g�^2k#�Mx_c�^ B#�2]sf7g�d2d2fic
gBxhw�xzg�^rfi]_k2�2xs]\`bwA]�x_c�q��
d2{o]_m#no`My!cB��g;`�g�ab��¢2aiqjgB{o{o]_f�ab�2}A`�gBai�#a\fb]�B
�An�fi]�{o]_aba�xzgBd~gB}2{o]�gB[P]_^#`ba�g�^2k"��]_v�]_f\fi]_abcP�2fbxs]_az�
5\cBv�]_t�]sfzu�`bw2]"aby#ab`i]_q(q��2ai`\k2]_xsn�kA]jgBq"c�^2[|gB{o`b]sfb^eg�`bnot�]�k2]sx_c�q"decPabno`bnoc�^Aazu~n¡��g.t�g�n�{�g�}2{o]�u
gB^2k�`bw2]�kA]_x_c�q"decPabno`bnocP^!d2fic
xs]_abapq��2ai`�x_c�^2ainok2]_f\`iw2]�fi]_abcP�2fbx_]sargB^2k�xzgBdeg�}2no{on�`ino]_a�c��=`bw2]
gB[P]_^#`baz�~Z�{�aiceuA`bw2]_fi]rq"no[�w#`=}~]�no^
`i]_f�g�x_`bnocP^2a�g�q!c�^A[�`bw2]�ab�A}2`�g�ab�#a�g�^2k$x_cP^��enox_`bapgBq"c�^2[
`bw2]�gB[�]s^
`iaz�
�7g�ab��k2]_x_cPq!d~c�ain�`inoc�^�xzgB^�}~]\k2cP^2]\}#y�`bw2]�aby#ab`i]_q�k2]sabno[�^2]sfzu#v�w2]_fi]_}#y�k2]_x_cPq!d~c�ain�`inoc�^
noaRd2fic�[�fhgBq"q!]_k�k2�2fbno^2[�noq!d2{o]_q"]_^#`�gB`inocB^RubcPfR}#yp`bw2]�gB[P]_^#`ba��2abno^2[�w2no]_f�g�fbxhw2noxzgB{#d2{�g�^2^2no^2[eu
c�f�no`jq"no[�w#`!}~]�no^2w2]sfb]_^#`�n�^�`iw2]�fi]_d2fi]_ab]_^#`hgB`bnocP^­cB�!`iw2]�dAfbc�}A{�]sqlu�gBa$no^­g�^�Z�, § �

 ¥ [�f�g�d2wR���7g�ab��k2]sx_c�q"decPabno`bnoc�^ q!no[�w#`�}~]|k2c�^A]$abdeg�`bn�gB{o{oy#u�}egBai]_k�cP^ `iw2]${�g.y�cP�2`�c��
no^#��c�fiqjg�`bnoc�^|abcP�2fbxs]_arcPfpk2]_x_noabnocP^ld~c�no^#`ba.u�c�f����2^Ax_`bnoc�^~gB{o{oy
u~gBx_x_cPfbk2no^2[|`icj`iw2]�]_m#d~]_fb`in�ai]
cB��g.t�gBno{�gB}A{�]�gB[P]_^#`ba.�

\^Ax_]�`�g�ab�#a�gBfb]�k2]_xsc�q!d~c�ai]_kRu~`bwA]_y$xzg�^l}~]�k2noab`ifbno}2�2`i]_k g�x_x_cPfbk2no^2[|`bc"`bw2];��cP{�{ocBv�no^2[
x_fbno`i]_fbn�g D�*;?�I ¢
Z�t�cPn�k"cBt�]_fi{oc
gBkAn�^A[�x_fbno`in�x.gB{Rfi]_abcP�2fbxs]_a
Z�abain�[P^|`�gBai�#a�`bc!gB[P]_^#`ba�v�no`bw|q|gB`bxhw2no^2[;xzgBdeg�}2no{on�`ino]_a
� gB��]�g�^ g�[�]_^#`�v�no`bw$g�v�nok2]\t#no]_v�gBabaino[�^|`�g�ab�#a�`bc�cP`bw2]_f\g�[�]_^#`ia
Z�abain�[P^|cBt�]_fi{ g�d2d2no^2[�fb]_aidecP^2abno}2no{ono`bno]_a�`ic�g�[�]_^#`ba�`bc�gBxhw2no]_tP]�x_c�wA]_fb]_^Ax_]
Z�abain�[P^lwAn�[Pw2{oy$no^#`b]_fik2]_d~]_^2k2]_^#`�`�g�ab�#a�`bc$g�[�]_^#`bapno^�abdeg�`bn�gB{=cPfpab]_q|gB^#`bnox�d2ficBm#n�q"no`My
�
��wAn�a�q"no^2noq�n��s]_a=x_cPq!q��2^2noxzg�`bnocB^�gB^2k|aby#^2xhw2fic�^2no�zg�`bnoc�^|x_cPab`ia
¥ ]zgBaiabno[�^|`hgBab�#a�n¡�I^A]_x_]_aia�gBfiy|��cPf�x_c�q"d2{o]_`bno^2[��Afb[�]s^
`�`hgBai�
a.�
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��w2]¤��c�{o{ocBv�no^2[pq!]_xhweg�^2noabq!a�gBfb]px_cPq!q"c�^2{oy��2ai]_k|`bc�k2noai`bfbno}2�A`b]�`hgBab�#a.¢
� g�fb��]s`�q!]_xhweg�^2noabq"az¢2`hgBai�
a�gBfb]�q|gB`ix�wA]_kl`ic$gB[�]s^
`ia�}#y$[�]s^2]_f�g�{on��s]_k�gB[Pfb]_]_q"]_^#`pc�f
q��2`i�egB{~ab]_{o]_xs`bnoc�^ 7�gB^eg�{oc�[�cP�2a�`bc�d2fbnox_no^2[�x_cPq!q"c
kAn�`in�]_a#:
 �c�^#`if�gBxs`\^2]_`.¢eg�^2^2c��A^2x_]�uA}2nokRu2gB^2k|g.v g�fbk|x_y#x_{o]_a
� �2{o`in g�[�]_^#`0d2{�gB^A^2no^2[e¢sd2{�gB^2^2no^2[\g�[�]_^#`iaIw~g.t�]�`bw2]�fb]_aidecP^2abno}2no{ono`Myp��cPfR`�g�ab�rg�abain�[P^2q!]s^
`

�fb[#gB^2no�zg�`bnoc�^eg�{�ab`ifb�2x_`i�2fb]P¢Gg�[�]_^#`ia\weg.tP]��em#]_k$fi]_abd~c�^Aabno}2no{on�`ino]_a���c�f�deg�fb`bnox_�A{ g�f�`�g�ab�#az�

��n�[P�2fb]�,2�FG;n�{o{o�2ai`bf�g�`b]_a�`Mv�c�cB�I`iw2]pq!]_`iw2c#k2a�cB�I`hgBai�!k2noab`ifbno}2�2`inoc�^R� § ]_`�g�n�{oa�cB�=gBk2k2no`in�cP^egB{
q!]_`iw2c#k2a�gBfb];k2]_abxsfbno}e]sk$no^j`iw2]pab]_xs`bnoc�^2a�`bweg�`���c�{o{ocBv��

Spatial decomposition by information source or decision point:

Functional decomposition by expertise:

Pediatrician

Internist

Psychologist

Neurologist

Cardiologist

Agent 1

Agent 2

Agent 3

�c�	!j(����h

� � ��v�c�x_cPq!q!cP^2{oy��Aab]_k�q!]_`iw2c#k2a~��cPfRk2noab`ifbno}2�2`ino^2[�`�g�ab�#a=gBq!cP^2[�x_c#c�d~]_f�g�`bnot�]
gB[P]_^#`ba
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��I`bwA]¤g�}ecBtP]\q"]_xhwegB^2noaiq!azu�`bw2]p}~]_ab`��#^2cBv�^|gB^2k|q!cPab`=v�nok2]s{�y�gBdAd2{on�]sk!noa�`iw2]px_c�^#`if�gBxs`
^2]_`�d2fbcP`bc#x_c�{ D A>Aeu 
�Ib�2��w2]�xsc�^#`bfhgBx_`�^2]_`pd2fbcP`bc#x_cP{Rnoa�g�^jno^#`b]sf�gBxs`bnoc�^$dAfbc�`ic#x_c�{ ��c�f�x_c#cPd#�
]_f�g�`bnot�]�d2fbcP}2{o]_qªabcP{�t#no^2[�gBq"c�^2[�g�[�]_^#`ba.� � `�noa=q!c#k2]s{�]skrcP^!`bwA]\x_cP^
`if�g�x_`bno^2[�q"]_xhwegB^An�aiq
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�2ab]sk$}#y�}2�2abno^2]sabab]sa�`ic�[�cBtP]_fb^"`bw2]�]sm
xhweg�^2[�]pc��I[�c#c#k2a\g�^2k!ai]_fbt#nox_]_a.�e��wA]�x_c�^#`if�gBxs`�^2]_`
d2fbcBt#nok2]_a|g�abcP{��A`bnoc�^ ��cPf�`bw2]$aicB�MxzgB{o{o]_k � ���
�
%�� �) #��� ��� ��� � %
��¢��e^2k2no^2[�g�^�gBd2dAfbc�dAfbn�gB`i]
gB[P]_^#`=`bc�v�c�fi��c�^!g¤[�not�]_^�`�g�ab��� �Rno[P�2fb] ,A� ��no{�{o�2ai`bfhgB`b]sa=`bw2]�}egBainox�ab`b]sd2a�no^�`bw2noa=dAfbc�`ic#x_c�{M�
Z\^jg�[�]_^#`�v g�^#`bno^2[rg;`�g�ab��abcP{ot�]_k"n�a�xzg�{�{o]_k"`bw2]�� "��
"
$�% � �2g�[�]_^#`ba�`bw~gB`�q!no[�w#`0}e]�g�}2{o]
`bc|abcP{ot�]�`iw2]r`hgBai�lgBfi]rxzg�{o{�]skld~c�`i]_^#`bn�gB{ � ���
��� "�� �)���(� ��� �2fic�q g�qjgB^~gB[�]sf 	 a�de]sfbabd~]_x_`inot�]�u
`bw2];d2fbc#x_]_aiapn�a
Z�^2^2cP�2^2x_]rg;`�g�ab�"`bweg�`�^2]_]_k2ap`icr}~]�d~]_fM��cPfbq"]_k
¥ ]_x_]_notP]¤g�^2k|]_t�gB{o�eg�`b]p}2nok2a���fic�q�d~c�`i]_^#`bn�gB{�xsc�^#`bfhgBx_`ic�fba
Z�v g�fbk$g;x_c�^#`bfhgBx_`�`bc!g;ab�2no`hgB}2{o]px_c�^#`if�gBxs`bc�f
¥ ]_x_]_notP]¤g�^2k|aby#^#`bw2]sabno�_]�fb]_ai�2{o`baz�

� �2fic�q g�xsc�^#`bfhgBx_`ic�f 	 a�d~]_fbaide]sx_`bnot�]Pu�`bw2]pd2fic#x_]_abapnoa
¥ ]_x_]_notP]�`hgBai�jgB^A^2c��2^Ax_]_q!]s^
`ia
�7t�gB{o�egB`i]\q�y�xzg�degB}An�{ono`My�`bc�fb]sabd~c�^2k
¥ ]_abd~c�^Ak 7Yk2]_x_{ono^2]�uA}2nok :
£ ]_f ��c�fiq `iw2]p`�g�ab�!n¡�0q�y�}2nok!noa\gBx_xs]_d2`b]sk
¥ ]_d~c�fb`�q�y�fb]sab�2{o`ba.�
��w2]\fic�{o]_a�cB�IgB[P]_^#`ba�gBfi]\^2cP`=abd~]_x_n¡�e]_k|no^!gBkAt�gB^2x_]P�#Z\^#y�g�[�]_^#`�xzgB^!g�x_`�gBa�gpqjg�^egB[P]_f
}#y$qjg��
no^2[�`�g�ab�lg�^2^2cP�2^2x_]_q"]_^#`ba �Gg�^#y g�[�]_^#`pxzg�^ g�x_`�gBa�g�x_cP^#`bf�g�x_`bcPf�}#y|fb]_aidecP^2k2no^2[
`bc�`hgBab�?gB^2^Ac��2^2xs]_q!]_^#`iaz�=��wAn�a��~]_m#n�}An�{ono`My�gB{o{ocBv�a���cPf����2fi`bw2]_f"`�g�ab��kA]_x_c�q"decPabno`bnocP^R¢Ig
x_c�^#`if�gBxs`bc�f���cPf\g�aide]_xsn��~xr`hgBab�|q|g.y!gBx_`pgBa�g�q|gB^eg�[�]_f�}#y"abc�{onox_no`bno^2[�`iw2]�w2]s{�d�cB�=c�`iw2]_f
gB[P]_^#`ba�no^!aic�{ot#n�^A[�degBfi`ba�c��R`bweg�`�`�gBai������w2]pfi]_ab�2{o`in�^A[rq|gB^eg�[�]_f �,x_cP^#`bf�g�x_`bcPf�{ono^2�#a���c�fiq g
x_c�^#`ifbc�{�w2no]_f�g�fbxhw#y���cPf�`�g�ab�!aiwegBfino^2[�g�^2k|fb]_ai�2{o`\aiy
^#`iw2]_abnoa.�
��w2]px_c�^#`bfhgBx_`�^A]_`�cB��]_fba�`bw2]�g�k2t�gB^#`�g�[�]_a�cB�0[�fhgBx_]h���2{Rd~]_fM��c�fbq|gB^2xs]\k2]_[Pf�g�kegB`in�cP^R� � �7g
x_c�^#`if�gBxs`bc�f�noa��2^~gB}2{o]p`bc�d2fbcBt#nok2]pg�a�gB`inoaM�,g�x_`bcPfby�abcP{o�2`bnoc�^�u�`iw2]�qjg�^egB[P]_f=xzg�^!ai]_]_�|c�`iw2]_f
decP`b]_^#`in g�{Rx_cP^#`bf�g�x_`bcPfba���c�f�`bw2];`�gBai���
��w2]lai`bfi�2x_`b�Afb]�c���g�`hgBai��gB^2^Ac��2^2xs]_q!]_^#`|no^2x_{o�2k2]sajai{oc�`ba"��cPf "�$�$�� %'� �'% %zu % �  $� ��
 ��  ��!&

��� %��
 � � "��) #���Au �!" � � "��'�'��� "��
�) #���2u��
 �$2���
%��  � � "��! ����2u#gB^2k %	� �  �� "��) #��� �) #��%.�B��w2]�`�g�ab�#a�q|g.y
}e]|gBk2kAfb]_aiab]_k `bc|c�^2]�cPf�q!cPfb]�d~c�`i]_^#`bn�gB{�x_c�^#`bfhgBx_`ic�fiarv�w2c|q��2ai`pq!]_]_`p`iw2]�x_fbno`i]_fbn�g|c��
`bw2]"]_{ono}2no}2no{�no`My|abd~]_x_n¡�ex.gB`bnocP^R�0��w2]!`hgBai��gB}2ai`bf�g�x_`bnocP^RuIg }2fbno]h�\k2]sabx_fin�dA`bnoc�^ cB�\`bwA]!`�g�ab��u
noa��2ab]_k }
y x_c�^#`if�gBxs`bc�fia!`ic�f�gB^A��`�g�ab�#a���fbc�q ab]_tP]_f�g�{�`hgBai� gB^A^2c��2^Ax_]_q!]s^
`iaz����w2]|}2nok
abd~]_x_n¡�exzg�`bnoc�^?`i]_{o{�a�d~c�`i]_^#`bn�gB{�x_cP^
`if�g�x_`bcPfba!v�w~gB`�n�^¬��c�fiqjgB`inoc�^$q��2ai`�}~]jdAfbcBt#nok2]_k�v�no`iw
`bw2]|}2nok�� fb]_`i�2fb^2]sk�}2nok�abd~]_x_n¡�exzg�`bnoc�^Aar[Pn�tP]�`bw2]|q|gB^eg�[�]_f�g|}eg�abnoa;��c�f�xsc�q!d~gBfbno^2[|}2nok2a
��fbcPqªk2n¡�G]_fi]_^#`�decP`b]_^#`in g�{exsc�^#`bfhgBx_`ic�fba.�2��w2]�]_m#d2nof�g�`bnoc�^"`bnoq!]�noa gpkA]zgBk2{ono^2]���c�f=fi]_x_]_not#no^2[
}2nok2az�
�=gBxhw!d~c�`i]_^#`bn�gB{~x_cP^
`if�g�x_`bcPf�]_t�gB{o�eg�`b]_a��2^2]_m#d2nofi]_k!`hgBab�!g�^2^2cP�2^2x_]_q"]_^#`ba�`bc�k2]_`i]_fbq"n�^A]
n¡�7no`�noa�]_{ono[�no}2{o]\`ic�cB��]_f�g�}An�k��#��w2]�x_cP^
`if�g�x_`bcPf\`bwA]_^$xhw2c#c�ai]_a\`iw2]�q!cPab`�gB`i`bf�g�x_`bnotP]�`�g�ab�
7�}eg�ab]_k�c�^|abcPq!]\xsfbno`b]_fin�g>:�gB^Akjc��G]sfba�g;}2nok|`bc�`iw2]px_c�fifb]_aidecP^2k2no^2[!q|gB^eg�[�]_f.�
Z qjgB^~gB[�]sfrfi]_x_]_not�]sa g�^2k?]_t�gB{o�eg�`b]_a"}2nok2a���cPf�]zgBxhw�`hgBab�?gB^2^Ac��2^2xs]_q!]_^#`.�=Z\^#y }2nok
k2]_]_q"]_k?a�g�`bnoaM�,g�x_`bcPfby�q|g.y$}e]$g�x_x_]_d2`i]_k�}~]h��cPfb]|`bw2]|]_m#d2nofhgB`bnocP^�`bnoq!]�c���`bwA]j`hgBai��gB^#�
^2c��A^2x_]_q"]_^#`z�0��w2]"qjgB^~gB[�]sf�^Ac�`bn¡�e]sar`iw2]|x_c�^#`bfhgBx_`ic�f�cB�\}2nok?gBx_x_]sd2`�g�^2x_]|v�no`bw g�^ "���
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A manager announces the existence of tasks via a (possibly selective)
multicast

Agents evaluate the announcement.  Some of these agents submit bids

The manager awards a contract to the most appropriate agent

The manager and contractor communicate privately as necessary
�c�	!j(�����

� � ��w2]\}eg�abnoxpab`i]_d2a�no^!`iw2]\x_cP^#`bf�g�x_`�^2]_`.u2gB^"n�q"decPfb`hgB^#`=[�]s^2]_fbnoxpd2fic�`bc#x_cP{~��c�f
no^
`i]_f�g�x_`bnocP^2a\gBq"c�^2[�xsc
cPde]sf�gB`inot�]�gB[P]_^#`ba
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q!no[�w#`=}~]rg.v�gBfik2]_k|`bc|g�x_cP^#`bf�g�x_`bcPf\v�no`bw|{onoq!no`b]sk�xzgBdeg�}2no{on�`My�n¡�=g�}e]_`i`b]_f�B#�eg�{�n¡�e]skjxsc�^#�
`bfhgBx_`ic�f�n�a;}2�2aby�g�`�g.v g�fbk�`bnoq"]��~Z\^2cP`bw2]_f�{onoq!no`�g�`bnoc�^|noa�`bw~gB`rg"qjg�^egB[P]_fpnoa��2^2k2]sfr^2c
c�}2{ono[
g�`bnoc�^�`ic�no^#��c�fiq�d~c�`b]s^
`in�gB{�x_cP^
`if�g�x_`bcPfba\`iwegB`\g�^$g.v g�fbk!w~gBa\gB{ofi]zgBk2y�}~]_]_^�qjgBkA]��F:
Z�q|gB^eg�[�]_f=q|g.y�^2cP`�fi]_x_]_not�];}2nok2a=��c�f�ab]_tP]_f�g�{Rfb].gBabcP^2az¢ 79*;:�g�{�{~d~c�`b]s^
`in�gB{�x_cP^
`if�g�x_`bcPfba
gBfi]�}A�2aby�v�no`bw"c�`iw2]_f�`�gBai�#azu87=,6:�g;d~c�`b]s^
`in�gB{�x_cP^
`if�g�x_`bcPf�noa�n�kA{�]�}2�2`�f�g�^2�#a�`iw2]pd2fbcPdecPab]_k
`�g�ab��}~]_{ocBv©c�`bwA]_f!`hgBab�#a��2^Ak2]_f!xsc�^2ain�kA]_f�g�`bnoc�^Ru�72?>:�^2c�xsc�^#`bfhgBx_`ic�fba.u�]_t�]_^?n¡��nok2{o]�u=g�fb]
xzgBd~gB}2{o]$c���v�c�fb�#no^2[�cP^ `iw2]$`hgBab���0�0c�weg�^2k2{o]|`bw2]_ai]lx.gBab]sazu�g�qjg�^egB[P]_frq|g.ylfi]
B#�2]_ai`
noq!q!]sk2n�gB`b]�fi]_abd~c�^Aab]�}2nok2a�`bc\v�wAn�xhwpx_cP^
`if�g�x_`bcPfba=fi]_abd~c�^2k�v�no`bwpq!]saba�g�[�]_a�ab�2xhw�gBa %'�� $� �'��%
� � � �
���'&Bu  #��%'�� $� �'��%zuBcPf�� �
 #�
�)% � % �(�)%�$C7Y`�g�ab��f�gB^A��]_k"`bc#c�{ocBv���cPf=x_cP^
`if�g�x_`bcPf�`bc�}2nok :s�B��w2]
qjg�^egB[P]_fpxzgB^ `bw2]_^�q|gB�P]�g�kz¦h�2ai`bq!]s^
`ia�no^�no`ba�`hgBab��d2{�gB^�� �2cPf�]_m2gBq"d2{o]�u~`bw2]"qjg�^egB[P]_f
xzgB^|v�gBno`��2^#`bno{Rg;}2�2aiy!d~c�`b]s^
`in�gB{Rxsc�^#`bfhgBx_`ic�f�noa���fb]s]��
��w2]�x_c�^#`if�gBxs`�^2]s`�d2ficBt#n�kA]_a0��cPf $� �� %��
�!%�$ � ���
��� "�� ���I`icp}e]�n�aiab�2]sk!v�no`bw2cP�2`0^2]_[Pc�`bn�g�`bnoc�^R�
��w2]\ai]_{o]_x_`i]_k|x_c�^#`bfhgBx_`ic�f�fi]_abd~c�^2kAa�v�no`bw|gB^ "��
� %�� �)"��&� %�c�f � %��'���(" ���B��wAn�a�xzg�degB}2no{ono`My�xzg�^
abnoq!dA{�n¡��y;`bw2]�dAfbc�`ic#x_c�{0gB^2k"n�q"d2fbcBtP]�]#4!]_^2xsy!��c�f�x_]_fi`�g�n�^|`hgBab�#a.�
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¨ {�g�x��#}~c
g�fbk#�M}egBai]_k!dAfbc�}A{�]sq aic�{ot#no^2[pn�a�cB��`i]_^�d2fb]sab]_^#`b]sk$�2abno^2[;`bw2]���c�{o{ocBv�no^2[�q!]_`hgBd2wAc�fz¢
J � q|gB[�no^2]\g�[PfbcP�2d|cB�Iw#�2q|gB^"c�f\gB[P]_^#`�abd~]_x_n�gB{onoab`ia�ab]zg�`b]_k�^2]_m#`�`ic!g�{ g�fb[P]�}A{ g�xh�
}~c
g�fbkR�
��w2]pabd~]_x_n�gB{onoab`ia\gBfi]�v�c�fi�#n�^A[�x_c#c�d~]_f�g�`bnot�]s{�y�`icraic�{ot�]pg�dAfbc�}A{�]sqluB�2aino^2[r`iw2]p}2{�gBxh�#}ec#gBfik
gBa|`bwA]$v�cPfb�#d2{�gBxs]|��c�f"k2]_tP]_{oc�d2no^2[ `bw2]$aic�{o�2`in�cP^R� £ fbc�}A{�]sq abc�{ot#no^2[�}~]_[�no^2a|v�w2]_^ `bw2]
d2fbcP}2{o]_q�gB^2k�no^2no`bn�gB{#keg�`�g�g�fb]�v�fin�`i`b]_^�cP^#`bcp`bw2]�}2{�gBxh�#}ec#gBfikR�B��w2]�aide]_xsn g�{on�ai`ba=v�gB`ixhw�`bw2]
}2{�gBxh�#}ec#gBfikRu~{�c#cP�
no^2[���c�f�gB^$cPd2d~c�fb`i�2^2no`My|`bc$gBdAd2{oyj`iw2]_nofp]_m#de]sfb`bnoai]!`bc"`bw2]�k2]_tP]_{oc�d2no^2[
abcP{��A`bnoc�^R�A��w2]_^�g�abd~]_x_n�gB{onoab`��e^2k2a�ab��4!x_no]_^#`�n�^¬��c�fiqjgB`inoc�^�`bc"qjg���]�g�xsc�^#`bfin�}A�2`bnoc�^�u2w2]
fb]_xsc�fbkAa�`iw2]�xsc�^#`bfin�}A�2`bnoc�^;c�^�`bw2]�}2{�gBxh�#}ec#gBfikR�.��w2noaIgBkAk2no`bnoc�^eg�{�no^#��cPfbq|gB`bnocP^\qjg.y�]s^egB}2{o]
c�`iw2]_f�aide]_xsn g�{on�ai`ba�`ic$gBd2d2{oy$`iw2]_nof�]_m#d~]_fb`inoab]�����w2noapd2fbc#x_]_aiarc���g�k2k2no^2[|x_cP^
`ifbno}2�2`inoc�^2ap`bc
`bw2];}2{�gBxh�#}ec#gBfbk"x_c�^#`in�^#�2]sa\�2^#`bno{�`iw2]pd2fbcP}2{o]_q w~gBa�}~]_]_^$aic�{ot�]_k�� L
��w2noa=q!]_`hgBd2wAc�f=xzg�d2`b�Afb]_a\gp^#�2q�}~]_f=c��G`iw2]\noq"decPfb`�g�^#`Ixhweg�f�g�x_`b]_finoab`bnox_a�c��R}2{�gBxh�#}ec#gBfik
aby#ab`i]_q!a.u2]zg�xhwjc��=v�w2nox�w"noa�k2]_abxsfbno}e]skl}~]_{ocBv��
�h9=<�1
H�1
9=<�1#9=+B1 /�/\1���H=1#@BFz*M:s1e5 ��w2]�abd~]_x_n�g�{�noai`baC7YxzgB{o{o]_k|�#^2cBv�{o]_k2[P]_a\aic��2fix_]_apc�f � �¬a�:
gBfi]�^2cP`$`bfhgBno^2]_kD`bc�v�c�fi��aic�{o]_{oy�v�no`iw�`bweg�`$abd~]_x_n¡�ex?[�fic��2d�c��!abd~]_x_n�gB{onoab`iaz���=gBxhwDn�a
gB^�]_m#d~]_fb`�c�^�abcPq!]lg�abd~]_x_`ia�cB��`bw2]�d2fic�}2{o]_q%gB^2k�xzg�^�x_c�^#`bfino}2�2`b]�`ic?`bw2] abc�{o�2`inoc�^
no^2k2]_d~]_^2k2]s^
`i{oyjc��I`iw2]�deg�fb`bnox_�A{ g�f�q"nomrc��7cP`bw2]sf�abd~]_x_n�gB{onoab`ia\no^!`iw2]�fbc#cPql�
� *=1~1#@�:_*�F_C$*�9?HI@�/ �03�1 3��_:
/~3	1�*�9 0|Fz12+.-090*��~8012:�5G� ^�}A{ g�xh�
}~c
g�fbk�aiy
ai`b]_q"azuP`bw2]�no^
`i]_fb^~gB{
fb]_dAfb]_ai]_^#`�gB`inoc�^�gB^Akjno^#��]_fb]_^Ax_no^2[!q|gBxhw2no^2]_fiy��2ab]_k�}#y!]zg�xhw ���$gBfi]�w2nok2k2]_^ ��fbcPq k2nofi]_x_`
t#n�]sv��
	�3�1���* �03�1"@B1
H0@B12:s1
9�Fz/AF_*=/~9 /
/ �03�/e+ � �(/~/2@�<�*�9 /9/e@ 3�/2F.*2/e9�5 ��wA]�}2{�gBxh�#}~c
gBfik�q!c#k2]_{
k2c#]_a!^Ac�`�d2{�gBx_]$gB^#y�d2finoc�f�fb]sab`bfinox_`bnoc�^Aa!c�^ v�wegB`�no^#��c�fbq|gB`in�cP^lx.gB^�}~]$d2{�g�x_]_k?c�^ `bw2]
}2{�gBxh�#}ec#gBfikR�
. / 3 3E/~9�*�9�Fz1#@B/e+�Fz*�/e9�3�/29�0e80/
0~1~5 ���#a0no^�}A{ g�xh�
}~c
g�fbkpaby#ai`b]_q"aIq��Aab`~}e]�gB}2{o]=`ic�x_c�f �
fb]_xs`b{oy!no^#`b]_fid2fb]s`�`bw2]pno^#��cPfbqjg�`bnoc�^;fb]_x_cPfbk2]sk$c�^"`bw2]p}2{�gBxh�#}~c
gBfik�}#y�c�`bwA]_f ���#az� � ^"d2f�g�xh�
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`bnox_]�u#`iw2]_fi]�noa�gp`bfhgBk2]scB�l}~]_`Mv�]_]_^|`bw2]�fb]_dAfb]_ai]_^#`�gB`inoc�^eg�{R]_m#d2fi]_abain�tP]_^2]_aiapcB�Igpaide]_xsn g�{on��s]_k
fb]_dAfb]_ai]_^#`�gB`inoc�^�abweg�fb]_k$}#y"c�^2{oyjg;��]_v ���#apgB^2k$g;���A{�{oy�[P]_^2]_fhgB{0fb]_dAfb]_ai]_^#`�gB`inoc�^$�2^Ak2]_fM�
ab`ic
c#k|}#yjg�{�{ ���#az�
1�1~1#9RF � �0/e:s1¬<�/~+BF.*=1#/2F.*=/~9�5 ���#a�no^�}2{�gBxh�#}ec#gBfik!aby#ai`b]_q"a g�fb]\`ifbno[�[P]_fb]sk!no^!fi]_abd~c�^2ai]p`bc
}2{�gBxh�#}ec#gBfik g�^2k�]_m#`i]_fb^eg�{p]_t�]_^#`iaz� ¨ {�gBxh�#}ec#gBfbk?]_tP]_^#`ba|no^2x_{o�2k2]�`bw2]�gBk2kAn�`inoc�^�c��r^2]_v
no^#��c�fiqjg�`bnoc�^�`bc�`iw2]p}2{�gBxh�#}ec#gBfbk�u2g�x�w~gB^2[P]�no^!]_m#noab`in�^A[�n�^¬��c�fiqjgB`inoc�^Ru.c�f�`iw2]�fi]_q!cBt�g�{ec��
]_m#noab`bno^2[�n�^¬��c�fiqjgB`inoc�^R� ¥ gB`bwA]_f�`bw~gB^�weg.t#no^2[|]zgBxhw � ��aixzgB^ `bw2]�}A{ g�xh�
}~c
g�fbkRu ]zgBxhw ���
no^#��c�fiq!a�`iw2]�}2{�gBxh�#}ec#gBfik$aby#ab`i]_q(gB}~c��2`p`iw2]r�#no^2k�cB��]st�]_^#`ba;n�^�v�w2noxhw$no`pn�apno^#`b]_fi]_ab`i]_kR�
��w2]�}2{�g�x��#}~c
g�fbk|aby#ab`i]_q fb]sx_c�fik2a�`bwAn�a�no^#��c�fbq|gB`in�cP^!gB^2k�k2nofb]_x_`i{oy!x_cP^2abnok2]_fiap`bw2] ���"��c�f
gBx_`inot�gB`bnocP^�v�w2]_^2]_tP]_fp`bweg�`��#n�^Ak!cB�0]_t�]s^
`�c#x_x_�2fiaz�
4"1
12< /9/~@!+�/~9RF.@�/e3i5 Z�x_c�^#`bfic�{�x_cPq!d~c�^2]s^
`�`bweg�`�noa�ab]_deg�f�g�`b]���fbcPq�`bwA]\no^2k2not#nok2�egB{ � �¬a
noa�fb]_aidecP^2abno}2{o]p��cPf�qjg�^egB[Pn�^A[�`bw2]px_cP�2fbai]rc��=d2fbcP}2{o]_q aic�{ot#no^2[e�P��w2]�x_cP^#`bfbcP{Rx_cPq!d~c�^2]s^
`
xzgB^�}~]�t#no]_v�]sk­gBalg abd~]_x_n�g�{�noai`$no^�k2nofb]_x_`ino^2[�d2fic�}2{o]_q abc�{ot#no^2[eu�}#y�x_c�^2ainok2]_fbno^2[ `bw2]
cBt�]_fhgB{o{=}~]_^2]h�~`rc�� `iw2]!x_cP^#`bfbno}2�A`bnoc�^2a;`bweg�`�v�cP�2{okl}~]!q|gBk2];}
y�`bfino[�[�]sfb]_k � �¬az����w2]_^
`bw2]�x_�2fifb]_^#`b{oy�]_m#]_xs�2`bno^2[ ���!gBxs`bnot�gB`in�cP^�x_cPq!d2{o]_`i]_azuP`bw2]�x_c�^#`ifbc�{~x_cPq!d~c�^2]_^#`=ai]_{o]_x_`ia�`bw2]
q!cPab`�gBd2d2fic�d2fin�gB`b]�de]s^2k2no^2[ ���$gBxs`bnot�gB`in�cP^���c�f�]sm
]sx_�2`bnocP^R�
��w2]_^�g ���?noa!`ifbno[�[P]_fb]_k�u�`bw2] � � �2ai]_a|n�`ia!]_m#d~]_fb`inoab]�`bc ]_t�gB{o�eg�`b]$`iw2] B
�~gB{ono`My�gB^2k
noq!d~c�fb`hgB^2xs]=cB��no`ba0x_c�^#`ifbno}2�2`in�cP^R�+�=gBxhw�`bfin�[P[�]_fi]_k ����no^#��c�fbq"aR`iw2]�x_c�^#`ifbc�{#x_cPq!d~c�^2]s^
`0c��
`bw2] B#�egB{ono`My�g�^2k!xsc�ab`ia\gBaiabc#x_n�gB`i]_k|v�n�`iw!no`ba�x_cP^
`ifbno}2�2`inoc�^RuPv�no`bw2cP�2` g�x_`b�~gB{o{oyrd~]_fM��c�fbq"no^2[
`bw2]�v�cPfb��`bc�xsc�q!dA�2`b]�`iw2]�x_c�^#`ifbno}2�2`in�cP^R�P��w2]\x_cP^#`bfbcP{exsc�q!d~c�^A]_^#`I�Aab]_a�`iw2]_ab]�]_ab`inoqjgB`i]_a
`bc�k2]sx_nok2]pw2cBv�`ic�d2fbc#x_]s]_kR�
�h9=+B@B1 3�1#9RF./23=:
/~3�8IF.*2/e9 0~1#9I1#@B/2F.*2/e9�5 ���#a�x_cP^
`ifbno}2�2`i]�`bc|`bwA]�abc�{o�2`inoc�^�gBarg�d2d2fbcPd2fbn¡�
gB`i]�u�abcPq!]_`inoq!]_a�fi]h�e^2no^2[~ueaic�q"]_`bnoq!]sa�x_c�^#`bfhgBk2nox_`ino^2[eu�gB^Aklaic�q!]s`bnoq!]_a�no^2no`in g�`bno^2[!g"^2]_v
{on�^A]\cB�=fi]zgBaic�^2no^2[~�
��n�[P�2fb] ,A� �;abwAcBv�a�`bw2]�gBfixhw2no`b]_x_`i�2fb]�cB�=g�}egBainox�}A{ g�xh�
}~c
g�fbk"aby#ab`i]_ql�
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}#y$`Mv�c|cPf�q"c�fi]�g�[�]_^#`ba.u�]zg�x�w�`ifby#no^2[|`bc$fi]zgBxhw�g�^lno^2k2not#nok2�eg�{I[Pc
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��w2]pq|g_¦hc�f���].gB`b�Afb]_a�c��R^2]_[�cP`bn�gB`inoc�^!gBfi] 79*+:�`bwA]\{�gB^2[P�egB[P]��2ab]skj}#y�`iw2]\deg�fb`in�xsn�d~gB`bno^2[
gB[P]_^#`bazu67=,6:�`bwA]=d2fbcP`bc#x_cP{B��cP{�{ocBv�]_k\}#y�`bw2]�g�[�]_^#`iaIgBa�`iw2]_yp^2]_[Pc�`in g�`b]�u.gB^2k 7=?>:~`iw2]=k2]sx_noabnoc�^
d2fbc#x_]saba�`bweg�`=]zgBxhw|gB[�]s^
`0�2ai]_a�`bc�k2]s`b]_fiq!no^2]�no`ba=d~c�aino`bnoc�^2a.uBx_cP^2x_]_aiabnoc�^2a.u2gB^2k�x_fin�`i]_fbn�g¤��c�f
gB[Pfb]_]_q"]_^#`z�
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g�{oaz� ,\]s[�c�`in�gB`bnocP^jnoa�`bw2]�}e]sab`�gB{o`b]sfb^eg�`bnot�]pno^$`bwA]rcP`bw2]_f�`Mv�c
xzgBai]_az�
�#no^2x_]!`iw2]jg�[�]_^#`iarweg.tP]�abcPq!]�]_m#]_x_�A`bnoc�^?gB�2`ic�^2cPq�y
uA`bw2]_y�x.gB^�no^�d2fino^2x_nod2{o]!k2]sx_]_not�]
c�f"q!noab{o]zg�k ].gBxhw�c�`iw2]_f.����wA]_fb]h��c�fb]Pu\gB^�no^#`b]sfb]_ai`bno^2[�fi]_ab].gBfbxhw�d2fic�}2{o]_q noa"`bc�kA]_t�]_{ocPd
d2fbcP`bc#x_cP{�apcPf\abc#x_no]_`ino]_apn�^�v�w2nox�w�`bw2]�]h��]_x_`ba;cB��k2]sx_]_d2`in�cP^ g�^2k$q"n�aino^#��c�fiq!gB`in�cB^"xzgB^�}e]
x_c�^Aab`bfhgBno^2]_k��eZ�^2c�`iw2]_fpgBabd~]_x_`pc��7`iw2]pfb]_ai]zgBfixhw�n�a�`ic�k2]_tP]_{oc�d|d2fbcP`bc#x_cP{�a��2^2k2]sf\v�w2noxhw|n�`
noa�f�gB`inoc�^eg�{~��c�f�gB[P]_^#`ba\`icr}~]�w2cP^2]_ai`�v�n�`iw|]zgBxhw|c�`iw2]_fz�
��w2]|x_c�^2^A]_x_`bnocP^2a�cB�p`bw2]|]_x_cP^2c�q"nox!gBd2d2fic
g�x�wA]_a!v�no`bw w#�2qjg�^#�,cPfbno]_^#`b]sk�^2]_[�cP`bn�gB`inoc�^
gB^2k$g�fb[��Aq!]_^#`�g�`bnoc�^�w~g.t�]p^2c�`�yP]_`�}~]_]_^|���A{�{oy�v�cPfb�P]_k|c��2`.�
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Z�q��2{o`bn�gB[P]_^#`0`bfb�A`bw#�Mqjg�n�^#`i]_^egB^Ax_]\aiy
ai`b]_q x.gB^!ai]_fbtP]rgBa\g;k2]_`hgBno{o]_k!]sm¬g�q!d2{o]�c��7g�w2no[�w¬�
{o]_t�]_{An�^#`i]_f�g�x_`bnoc�^�gBq"c�^2[\g�[�]_^#`iaz�PZ `ifb�2`iw#�MqjgBno^#`b]s^egB^2xs]�aiy
ai`b]_q 7Y� � � : D�* ��Ienoa0k2]_ain�[P^2]_k
`bc�]s^2ab�2fi]?`bw2]�no^#`b]_[Pfbno`My�c��jgB^�gB[�]s^
`
	 a$�#^2cBv�{o]_k2[�]Pu�v�w2noxhw�abw2cP�2{ok�}~]�ai`�gB}A{�]Pu\v�]_{o{¡�
��c��A^2k2]_kRu�gB^2k�{oc�[�noxzg�{o{�y x_c�^Aabnoab`i]_^#`z� § ]_d~]_^2k2no^2[?cP^�w2cBv }e]s{�no]h��azu�¦h�2ai`bn¡�exzg�`bnoc�^2a.u\gB^Ak
kegB`hglg�fb]"fb]_d2fi]_ab]s^
`i]_kRu�g��'�)"�� � %�ab`hgB`b]"cB��g��#^2cBv�{o]_k2[�]�}~gBab]"noarcP^2]!no^�v�w2noxhw *;:p]zgBxhw
kegB`i�2q(`iwegB`�wegBa�g$t�g�{�nok�¦h�2ai`bn¡�exzg�`bnoc�^�noa�}e]_{ono]_tP]_kRu=gB^Ak ,>:;]zgBxhw�k~gB`b�Aq(`bweg�`�{�gBxh�#a�g
t�gB{onok�¦h�2ab`in¡�exzgB`inoc�^�n�a�k2noab}~]_{ono]_t�]_k���Z � % �#� 
!�'��� �&$�%
$��#^2cBv�{o]_k2[P]�}eg�ab]�de]_fiq!no`ba�^2c|ab]_`pc��
no`bap}e]s{�no]h��a�`ic|}e]�q��2`b�~gB{o{oy�k2]_d~]_^2k2]_^#`.�RZ � � $� �� " �#��&%� ��� �' ��'�)% ���0�
^AcBv�{�]sk2[�]�}egBai]rnoapc�^A]
`bweg�`�noapab`�g�}2{o]!gB`�`iw2]�`bnoq"]�`bweg�`�x_cP^2abnoab`i]_^2x_y�noapk2]_`i]_fbq"no^2]_k�gB^Aklno^�v�w2noxhwl^Acj{ocP[�noxzgB{
x_c�^#`if�gBkAn�xs`bnoc�^"]_m#n�ai`ba.�#Z�x_cP^2abnoai`b]_^#`��
^AcBv�{�]sk2[�]�}egBai]\noa�cP^2]\no^�v�w2noxhw�^2c�kegB`i�2qªnoa�}~c�`iw
}e]s{�no]_tP]_krg�^2k�k2noab}~]_{ono]_t�]sk 7�cPf�^2]_no`bw2]sf�:_u.cPfRno^pv�w2nox�wp^2c�kegB`i�2q�gB^2kpno`ba�^2]_[
g�`bnoc�^�g�fb]=}~c�`iw
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�`bw2]sf�kA]_abnof�g�}2{o]�d2fic�d~]_fb`in�]sa\��c�f�g��#^2cBv�{o]_k2[�]p}eg�ab]�gBfi]�`bweg�`\no`\}~]�x_cPq!d2{o]_`i]�u
x_c�^Ax_noab]�u~gBx_x_�Af�gB`i]�u�gB^2k|]#4!xsn�]s^
`.�
Z�ain�^A[�{o]h�bgB[�]s^
`�� � �|gB`b`i]_q!dA`ba�`bc�qjgBno^#`�g�no^�v�]s{�{¡����c��A^2k2]_k"ab`�g�}2{o]\ai`�gB`i]_a\c��Ig��#^2cBv�{¡�
]_k2[P]�}egBai]�}
y�gBkz¦h�Aab`bno^2[�v�w2noxhw�kegB`hg�g�fb]�}e]s{�no]_tP]_k!gB^Akrv�w2noxhw�gBfb]�kAn�ai}e]s{�no]_tP]_kR��5�cBv�]st�]_f.u
no`=noa�noq!d~c�fi`�g�^
` ��c�f�gp[Pfbc��Ad�cB�IgB[P]_^#`ba�`bc�}e]pgB}2{o]�`ic�g�abab]saba\gB^Ak!qjg�no^
`hgBno^�`iw2]\no^#`b]_[Pfbno`My
cB�exsc�q!q��A^2noxzgB`i]_k\no^#��cPfbq|gB`bnocP^Ru�g�a0v�]_{o{2gBa�cB�e`iw2]_nof0cBv�^��#^2cBv�{o]_k2[P]��.Z q��A{�`in�gB[�]s^
`~� � �
xzgB^|d2ficBt#n�kA]�`iw2noa�no^
`i]_[�fino`My D , ��Ib�
��]$xsc�^2ain�kA]_fjg�q"c
kAn��~]_k � ���(�) � � "��! #����
 � " �'%�$|� � ��u�no^?v�w2nox�w?]_tP]_fby kegB`i�2q w~gBa!g
ab]_`�cB�R¦h�2ai`bn¡�exzg�`bnoc�^Aa¤g�^2k�gB^�g�abaic
xsn g�`b]_k�ai`�g�`b�2a�cB� � 	 ����� 	�� � 7Y}e]_{ono]_tP]_kRu�}e]_x.gB�2ai]!cB�\g
t�gB{onokl{oc#xzg�{e¦h�2ai`bn¡�exzg�`bnoc�^ :su ��������� 	�� � 7Y}e]_{ono]_tP]_kRu�}e]_x.gB�2ai] g�^2c�`iw2]_f�gB[P]_^#`�g�abab]sfb`b]sk no`#:_u
c�f � ��� 7Yk2noab}~]_{ono]_t�]_k<:_�= �c�^Aabnok2]_f!g�^2]_`Mv�c�fi��cB�\q|gB^#y�gB[�]s^
`iazu0]zg�xhw v�no`iw g�degBfi`bn�gB{o{oyP�
no^2k2]_d~]_^2k2]s^
`paiy
ai`b]_q cB�=}~]_{on�] ��az�~��w2]�gB[P]_^#`ba\no^#`b]sf�gBxs`�}#y|x_cPq!q��2^2n¡xzgB`ino^2[�keg�`�g2uA]_no`bw2]sf
�2^2aic�{onox_no`b]_k�cPf=no^�fb]_aidecP^2ab]p`bc�g B#�2]sfby#� �Ac�f=v�]_{o{¡����c��2^2kA]_k2^2]_aiazu#gpx_cPq!q��2^2noxzg�`b]_k;kegB`i�2q
q��2ab`�}e] � 	 ����� 	�� � `ic¤g�`={o]zgBai`=c�^A]�cB��`bw2]\g�[�]_^#`ba�`bweg�`=}e]s{�no]_tP]_a=no`�g�^2kr]sn�`iw2]_f � 	 ����� 	�� �
c�f ��������� 	�� � `ic�`bw2]pfi]_ab`.�
��w2]"ab�2dAdecPfb`�ab`�g�`b�2a;cB��g|x_cPq!q��2^An�xzg�`b]_k$k~gB`b�Aq noa�¦ c�no^#`b{oy|qjgBno^#`�g�no^2]_k$}#y�ab]_tP]_f�g�{
gB[P]_^#`baz�<5�]_^2x_]�u�g�abno^2[�{o]rg�[�]_^#`�n�a�[P]_^2]_fhgB{o{oy|^2c�`���fb]_]�`bc�xhweg�^2[�]�`bwA]�ab`hgB`b�Aa�cP^$no`ba�cBv�^
gBx_xsc�fbk�� � `�q��2ai`=x_c#c�fik2no^egB`i]�v�no`iwj`iw2]pc�`iw2]_f�g�[�]_^#`ia�abc�`bw~gB`�`bw2]_y$g�fb]�gB{o{~x_c�^2ainoab`b]s^
`�c�^
`bw2]pai`�gB`i�2a\c��I`iw2]�keg�`b�2q��
��w2]�q��2{o`bn�gB[P]_^#`R� � ��noa=no^#t�cP��]_k�}#yr`iw2]\gBkAk2no`bnoc�^�c�f=fi]_q!cBt�g�{#cB�Rg=¦h�2ai`bn¡�exzg�`bnoc�^RuPgB^2k
c�}~]_y#a�`bw2]¤��c�{o{ocBv�no^2[pd2fbno^2x_nod2{o]_a.¢
¨ ]_{on�] �7xhweg�^2[�]sa\abwAc��2{ok|}e]pfi]_abcP{�tP]_k$v�no`bw|gBa���]sv g�[�]_^#`ba\g�a�decPabain�}A{�]P�
¨ ]_{on�] �7xhweg�^2[�]sa\abwAc��2{ok|}e]pfi]_abcP{�tP]_k$}#y�xhwegB^A[�no^2[�gBa���]_v�}~]_{on�] ��a\gBa�d~c�aiabno}2{o]��

��w2]_^|no^#t�cP��]_kRuPno`�k2c#]_a\`iw2]���c�{o{ocBv�no^2[p`bw2fi]_]�`bw2no^2[Paz¢
*�� ��^2{�gB}~]_{oa�abcPq!]�keg�`�g2u#no^2xs{��Ak2no^2[r`iw2]p^2]_v�{oy�¦ �2ab`in��~]_k!keg�`b�2q gB^AkRu#d2fb]sab�2q|gB}2{oy#uBno`ba
xsc�^2ai]
B#�2]_^2x_]saz����w2noa\�2^2{�g�}e]_{o]_k�kegB`hg�ab]s`\q!no[Pw
`�}~]rx_cP^#�e^2]sk$`bc|g�abno^2[P{o]¤g�[�]_^#`�c�f
no`�q!no[�w#`�abd~gB^�ab]_tP]_f�g�{�gB[P]_^#`baz� � � g"x_cPq!q��2^An�xzg�`b]_k|keg�`b�2q noa\�A^2{�gB}~]_{o]_klno^$aic�q"]
g�[�]_^#`.u2no`�q��Aab`�}e]p�2^2{�g�}e]_{o]_k|no^$gB{o{~`bw2]rg�[�]_^#`ia�`bweg�`�abweg�fb]�no`z�

,2�  �wAc
cPab]_a�{�gB}~]_{on�^A[�a���c�f�gB{o{�`bwA]��2^2{�gB}~]_{o]_k|abw~gBfb]skjk~gB`�gAu2gBa�k2] �e^2]_klg�}ecBtP]��
?2� � ^An�`in�gB`b]sa�{�gB}~]_{on�^A[j}#y$].gBxhw�c�� `iw2]jg��G]_xs`b]_k?gB[�]s^
`ia�v�no`bw�fi]_abd~]_x_`�`ic$`bw2]�fi]
B#�2nofb]h�

q"]_^#`ba�noq!d~c�ai]_k|}#y!`bwA]�abweg�fb]_k�keg�`�g2� � ��gB^#y!c��7`iw2]rg��G]_xs`b]_k�gB[P]_^#`ba��MgBno{oa�`ic!{�gB}~]_{
ai�2x_x_]sabaM���2{o{�y#u�no`�`bw2]_^ }egBxh�#`bfhgBxh�#az� � `�]sn�`iw2]_f|xhw2c#c�ai]_a!k2n¡��]_fb]s^
`"{�gB}~]_{on�^A[�a���cPf�`bw2]
aiwegBfi]_k$keg�`�g 7Yab`b]sd ,>:su#c�f��2^2{�g�}e]_{oa�g�k2n¡�G]sfb]_^#`\ai]_`\c��Ikeg�`�g 7Yab`b]sd *+:s�

 �cP^2abnok2]_fp`iw2] ¦ �2ab`in��~xzgB`in�cP^|^2]_`Mv�c�fb�|no^ ��no[��2fi]C,2�FHA�2��w2]_fi]�g�fb]�`Mv�cjg�[�]_^#`iazu~Z\[P]_^#`C*
gB^2k|Z�[�]_^#` ,Aueg�^2k|`bw2]_y|aiwegBfi]�`bw2];x_c�q"q��2^2noxzgB`i]_k�keg�`b�2q©���2Z�abab�Aq!]�`iwegB`�`iw2]�no^2no`bn�gB{
{�gB}~]_{on�^A[\abwAcBv�^�no^r`iw2]�kAn g�[�fhgBq�noa0de]_fi`b�2fi}e]sk!}#yp`bw2]\g�k2k2no`bnoc�^;cB�Gg�^2]_v|¦h�2ai`bn¡�exzg�`bnoc�^;��c�f
	��BZ\[P]_^#` *�no^2no`bn�gB{o{oy\�A^2{�gB}~]_{oae¦h�2ai`I`iw2]\xhweg�^2[�]sk�kegB`i�2q g�^2k�d2fbnot�g�`b]�kegB`hg\kAcBv�^2ab`ifb]zg�qlu
£ gB^2k 	�uA}2�2`�`bwA]_fb]�noa�^2c!x_cP^2abnoai`b]_^#`\fi]_{�gB}~]_{ono^2[e��5\]_^2xs]�u~Z\[�]s^
` *p�2^2{�gB}~]_{oa\gB{o{�aiwegBfi]_k
kegB`hg�k2cBv�^Aab`bfi]zgBq c�� £ g�^2k 	�u�gB^Ak�gB{o{\dAfbnot�gB`i]$kegB`hg�k2cBv�^Aab`bfi]zgBq ��fbc�q `iw2]_fi]�¢ £ u
	�u�}~c�`iw���azu�g�^2k �r��Z�[
gBno^?{�gB}~]_{ono^2[��,gBno{oaz� �#no^2x_]�`bw2]sfb]�n�a"^2c����2fb`iw2]_f|abweg�fb]_k�keg�`�g
k2cBv�^2ai`bfb].gBqlu0Z�[�]_^#` *$gB^2k?Z\[P]_^#` ,��2^A{ g�}e]s{\�2d2ai`bfi]zgBq g�^2k?d2fbnot�gB`i]_{oy�k2cBv�^Aab`bfi]zgBq
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��� Z q��2{o`in g�[�]_^#`�� � ��^2]s`Mv�cPfb��}~]h��c�fi]jg�^2]_v�¦ �2ab`in��~xzgB`in�cP^���c�f;kegB`i�2q 	
7�aiw2cBv�^�kegBaiw2]_k :¤n�a�g�k2k2]_k�� `bw2noapno^
tPc��P]_a\`iw2]�q��2{o`bn�gB[P]_^#`�� � ��gB{o[�cPfbno`bw2q g�^2k�fb]_ai�2{o`ba
no^ g;fb]s{ g�}e]s{�no^2[�c��I`iw2]�^2]_`Mv�c�fi�

��fbcPq `iw2]_fb]P¢ £ u 	�u���azu �ru ¥ uRgB^Ak ��� ,\cBvD{�gB}~]_{on�^A[!ab�Ax_x_]_]_kAazu=v�no`iw �lg�^2k � � 	 gB^Ak
]_t�]sfby#`bw2no^2[;]_{oab] � ��� uBgBa=aiw2cBv�^�no^ ��no[��2fi] ,2� 
2�;5pgBk�{ g�}e]s{�no^2[��,g�no{�]skRu 8I903�/��=1#3 v�c��2{ok�^2c�`
}e]�gB}2{o]p`bc��2^2{�gB}~]_{�q!c�fi]\keg�`�gAu2gB^2k"v�cP�2{ok!fb]sdecPfb`\`iwegB`�`iw2]�^2]s`Mv�cPfb�!noa�no^2x_cP^2abnoai`b]_^#`z�
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� c�ai`|cB��`bw2]�d2fbcP`bc#x_c�{oa|gB^2k�q"]_xhwegB^An�aiq!a�k2]_aix_fbno}~]_k�]zgBfi{on�]sf!no^?`bw2noa!xhweg�d2`b]sfjfi]
B#�2nofb]
gB[P]_^#`ba�`bc�x_cPq!q��2^2noxzg�`b]�v�no`bw­].gBxhwªc�`bwA]_f�k2nofb]_xs`b{oy
upaic­gBfi] gBdAd2fbcPd2fbn�gB`i] ��c�f�abq|gB{o{
^#�2q�}e]sfba�cB�IgB[P]_^#`ba�c�^2{oy#�	
�`iw2]_f�q!]sx�w~gB^2noabq"a���c�f=xsc
cPfbk2no^eg�`bnoc�^!g�fb]p^2]_]sk2]_k|v�w2]_^"`bw2]_fi]
gBfi]\g\{�g�fb[�]�c�f0�2^A�
^AcBv�^r^#�2q�}~]_fRc�� g�[�]_^#`iaz� 
�^2]�q!]_xhweg�^2noabq�noa0}egBai]_k�c�^�t�cP`bno^2[~uzv�wA]_fb]
gB[P]_^#`bapxhw2c#c�ab]���fbc�q g�ab]_`;cB� g�{�`i]_fb^~gB`bnotP]_azu�gB^Akl`iw2]_^�gBk2cPd2`p`bw2]�gB{o`b]sfb^eg�`bnot�]�fi]_x_]_not#no^2[
`bw2]�q!cPab`�tPc�`b]saz�B��w2noa�q!]_xhweg�^2noabq�n�a�abnoq!dA{�]Pu_]
B#�2no`�g�}2{o]�uzg�^2k�k2noai`bfbno}2�A`b]_kRu�}2�2`0no`�fb]
B#�2nofb]sa
abno[�^An��~xzgB^#`�gBq"c��2^#`ba�cB��x_c�q"q��2^2noxzg�`bnoc�^|gB^2k�c�fi[
gB^An��.gB`bnocP^Ru�gB^2k�noa�q"c�ai`��Aab]h���A{=v�w2]_^
`bw2]sfb]�gBfb]=¦h�Aab`\g;��]_v�v�]_{o{�k2]h�e^2]sk$noabab�A]_a\`icr}~]�k2]_xsn�kA]_kR�
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