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Ï=]|_b^k^ka0gX^ka0o�_}c0](c0g�c0�k]|_bf[c0o Ñ�_bo a"pl]�h�]�f`ud]|plgXe¸_bo f'�Xudo f`n�]X�b_Xu
Õ²]�e4]�f[c0o gXfk]Up¨�1c0�k]4n�g¦gXavplo f`_}c0o fkr�jkfko cvu��`_MtX]Ic0g5Ï=]4_bÏk� ]
c0g a0]U_Xn¢c+c0g c0�ka0]U_}cvu+o fG^ka0]�t¦o gXj`ud� w jkflh�gXa0]Uud]�]�f�n�o avn�jke�Ñ
uxcv_bf`n�]Uu���y³�k]Uud]In�_bf5o f`n�� j`pl]�c0�k]�nv�`_bfkrXo fkr�f`_}c0jka0]�gbhzc0�k]
_}cdcv_XnvÐ1�kgbc0�k]�a�pl]�h�]�f`ud]�jkfko cvu�Ï=]�o fkr5ud�kgbc�_}c�_bf`p
^=g[u0udo Ïk� w
o f`n�_b^`_Xn�o cv_}c0]Up¨�¦n�gXe4e�jkfko�n�_}c0o gXf�� o fk]UuQÏka0gXÐX]�f�plg}Õ|f'�ludj`p¦Ñ
pl]�f�fk]�]Up�h�gXa"n�gXe4^k� ]�c0]Qav_Xplo g�udo � ]�f`n�]X�b_bf`p�udg�gXf'�z×�f�c0�k]Uud]
jkfk]�{l^=]Un¢c0]Up¸n�gXf`plo c0o gXf`u��ba0]�� w¦o fkr�gXf¸_�rX� gXÏ`_b� � w�n�gXf`udo�uxc0]�f[c
t¦o ]�ÕÀgbhkc0�k]²udo c0j`_}c0o gXf'�b_Xnv�ko ]�tX]Up�Ï¦w�n�gXe4e�jkfko�n�_}c0o gXfIgXa;Ï¦w
^ka0]�Ñ¯]Uuxcv_bÏk� o�ud�k]UpI^ka0gbc0gln�gX��u��}o�u;jkfka0]U_b� o�uxc0o�nQgXa;� o ÐX]�� w�c0g�� glnvÐ
c0�k]�_brX]�f[cvu"o f[c0gIudjkÏ=gX^lc0o e¸_b�lh�gXa0e¸u"gbh1Ï=]��`_Mt¦o gXaU� ?kjkadc0�k]�aU�
Ï¦w4Ï=]�o fkr4n�gXe4^=]�c0]�f[c³pl]Un�o�udo gXf�e¸_bÐX]�avuQ_bf`p+_bÏk� ]�c0g�av_}c0o gbÑ
f`_b� � w e4glpl]��(c0�k]5_Xn¢c0o gXfÀgbh|gbc0�k]�a�_brX]�f[cvu��������7_brX]�f[cvu
n�_bfB]CB1]Un¢c0o tX]�� w o f[c0]�av_Xn¢c5Õ|o c0�B�¦jke¸_bflÑ�n�gXf[c0a0gX� � ]Up jkfko cvu��
o fÖud^ko c0]+gbh�_	��_XnvÐ©gbh�_!^ka0]Upl]�c0]�a0e4o fk]UpÀ^ka0gbc0gln�gX��c0�`_}c4_
�¦jke¸_bf5Õ²gXjk��p5�`_MtX]�c0g4� ]U_ba0f
_bf`p+h�gX� � g}ÕI�

�³Å� ÒÇQÈkÎ"!$#�ÎxÉ Ë�%'&(%zÇ*)+%,%zÇ.-�ÎxÉkÊQÇ*/0%zÇQÈ
1']�c�j`u�n�gXf`udo�pl]�a�_¸udo c0j`_}c0o gXf	pl]�^ko�n¢c0]Up
o f@?;o rXjka0]4;X�³y³�ko�u
u0n�]�f`_ba0o g
�`_Xu�udo {Óo f`n�gXe4o fkr!e4o�u0udo � ]Uu�_bf`p©cxÕ²g	pl]�h�]�f`plo fkr
jkfko cvuzo f�_*243³Ï¦w5243³rXa0o�p�Õ²gXa0��p¨�zqQ_Xnv��gbh¦c0�k]²pl]�h�]�f`ud](jkfko cvu
o f`pl]�^=]�f`pl]�f[c0� wÒpl]Un�o�pl]Uu4c0g ��_bjkf`nv� o f[c0]�avn�]�^lc0gXavu�_br[_bo f`uxc
c0�k]Io f`n�gXe4o fkr¸e4o�u0udo � ]Uu��(y³�k]Io f`n�gXe4o fkr4e4o�u0udo � ]Uu³ÐX]�]�^
rXgbÑ
o fkrÓuxc0av_bo rX�[c�plg}Õ|fÖ_bf`pÖ_}cdcv_XnvÐ c0�k]5g}tX]�av_b� �QrXa0gXjkf`p udo c0]
gXf5Õ|�ko�nv�5c0�k]Ijkfko cvu�_ba0]�� gln�_}c0]Up¨�

6�798'7;:�<4<�=?>�@BA�<�CEDGF.DGH�I�J�>�J
'�fk]�gbh;c0�k]Ie¸_�,xgXa|^ka0gXÏk� ]�e¸u³]�f`n�gXjkf[c0]�a0]Up+o f!n�gXfkfk]Un¢c0o gXf
Õ|o c0�Gpl]Un�o�udo gXfBe¸_bÐ¦o fkr ^ka0gln�]Uu0u�o�u5�kg}Õ c0gÖe4glpl]���^ka0]�h�Ñ
]�a0]�f`n�]Uu�_bf`pÀjlc0o � o c0o ]Uu��	yzg!h�gXa0e¸_b� o ��]¸c0�k]+pl]Un�o�udo gXfÀe¸_bÐ[Ñ
o fkr5^ka0gXÏk� ]�e gbhQe4o fko e4o ��o fkr
pk_be¸_brX]Uu��1Õ²]�Ô`avuxcIn�gXf`udo�pl]�a
c0�k]�_}cdc0a0o Ïkjlc0]Uu�c0�`_}c�o f-)`jk]�f`n�]4c0�k]¸jkfko cvu�*;pl]Un�o�udo gXf e¸_bÐ[Ñ
o fkr`�²qQ_Xnv�5e4o�u0udo � ]I�`_Xu|o cvu�o f[c0a0o f`udo�n�c0�ka0]U_}c�t}_b� jk]X�Q×�f
gXjka
e4glpl]��J�`c0�ka0]U_}c�o�u�]�t}_b� j`_}c0]Up
Ï¦w
n�gXf`udo�pl]�a0o fkr4c0�k]�_b� c0o c0j`pl]
ëvåUÞ}á�ãxÛ õ6�Xáxß¢â�áxåIûQý;ß¢Ý�ãxï ö�åUÞ`ô

A
B

C

D
E

F

1 2

Interceptor

Missile

1 2

Unit
Defense

?;o rXjka0]:;�K�y³�k]�_bf[c0o Ñ�_bo a|pl]�h�]�f`ud]�u0n�]�f`_ba0o g`�

gbh�_Àe4o�u0udo � ]©_bf`p o cvu+Õ³_ba0�k]U_Xp udo ��]X� ×�f[c0jko c0o tX]�� wX��_ pl]�Ñ
h�]�f`ud]IÏ`_}cdc0]�a0w+ud�kgXjk��p5rXo tX]I^ka0o gXa0o cxw¸c0g4c0�k]Ie4o�u0udo � ]IÕ|�ko�nv�
o�u²n�� g[ud]�a(c0g�c0�k]�rXa0gXjkf`p�_bf`p¸Ïko rXrX]�a(c0�`_bf�c0�k]�gbc0�k]�avu���~�f
]�{l^k� g[udo gXf	gbh²_+e4o�u0udo � ]¸n�� g[ud]�c0g5c0�k]�rXa0gXjkf`p	a0]Uudjk� cvu�o f _
e4gXa0]�^=g}Õ²]�adh�jk�'Ïk��_XuxcU�`Õ|�ko�nv�!o f`n�a0]U_Xud]Uu²c0�k]�pk_be¸_brX]X� + ]
n�_b��n�jk��_}c0]|c0�k]�e4o�u0udo � ]�c0�ka0]U_}cU�+L��[j`udo fkr�c0�k]�h�gX� � g}Õ|o fkrIh�gXadÑ
e�jk��_MK

LONQPSR�NUT
V*NXW E ;
F

Õ|�k]�a0]
Y R�NXK"c0�k]IÕ³_ba0�k]U_Xp+udo ��]Igbh;e4o�u0udo � ]5Z\[
Y V*NXK"c0�k]�_b� c0o c0j`pl]Igbh"e4o�u0udo � ]]Z��

~ h¤_Xn¢c0gXa�c0�`_}cIplg¦]Uu�fkgbc�]�f[c0]�a�o f[c0g�c0�k]�e4o�u0udo � ]�c0�ka0]U_}c
n�_b��n�jk��_}c0o gXf'�MÏkjlc"gXfk](c0�`_}c�ud�kgXjk��p�Ï=]³n�gXf`udo�pl]�a0]UpIÕ|�k]�f�_bf
o f[c0]�avn�]�^lc�pl]Un�o�udo gXfÀo�uIe¸_Xpl]X�"o�u�c0�k]�^ka0gXÏ`_bÏko � o cxw	c0�`_}c�_bf
o f[c0]�avn�]�^lc0gXa�Õ²gXjk��p�Ï=]�udj`n�n�]Uu0uxh�jk�`_br[_bo f`uxc(_�rXo tX]�f�e4o�u0udo � ]X�
y³�ko�u"^ka0gXÏ`_bÏko � o cxwIo�u�_Xu0udjke4]Up�c0gIpl]�^=]�f`p�gXf�c0�k]�_bfkrX� ]²Ï=]�Ñ
cxÕ²]�]�f+_�e4o�u0udo � ]�* u²plo a0]Un¢c0o gXf�gbhze4gbc0o gXf+_bf`p¸c0�k]�Ï`_}cdc0]�a0w$* u
� o fk]Igbh(udo rX�[cU�²y³�ko�u�^ka0gXÏ`_bÏko � o cxw�o�u�e¸_}{lo e4o ��]Up5Õ|�k]�f
c0�ko�u
_bfkrX� ]�o�u�3k�k_Xu²h�gX� � g}Õ�u�K

^4E�_�` a
F.Pcb�dXe$fhg i4W E�2�F

Õ|�k]�a0]
YQj ` a�KIc0�k]�_bfkrX� ]4Ï=]�cxÕ²]�]�fÓÏ`_}cdc0]�a0w�k�* u�� o fk]¸gbh|udo rX�[c�_bf`p
e4o�u0udo � ]*l1* u�plo a0]Un¢c0o gXf
gbh"e4gbc0o gXf'�³y³�¦j`u�� j ` a5PÒcv_bf d JXm�n
cv_bf d JUo udj`nv�5c0�`_}c*3qp j ` a5psr�3M[
Y m.K"c0�k]�ud� gX^=]�gbh;c0�k]Ie4o�u0udo � ]�l1* u�plo a0]Un¢c0o gXf5gbh;e4gbc0o gXf'[
Y o K;c0�k]Iud� gX^=]�gbh'c0�k]�� o fk]�gbh"udo rX�[c³Õ|o c0�5Õ|�ko�nv�+Ï`_}cdc0]�a0wQk
_bo e¸u|_}c|e4o�u0udo � ]*lt[
Yvu K(_bf5o f[c0]�avn�]�^lc0gXadÑ�ud^=]Un�o Ô=n�n�gXf`uxcv_bf[c E¤_Xu0udjke4]Up+�k]�a0]�c0g
Ï=]v3k� 3 ;
F¢�

+ ]ÖÕ|o � ��j`ud]Àc0�k] t}_b� jk]Uu	gbh�e4o�u0udo � ] c0�ka0]U_}c _bf`p»c0�k]
�ko c�^ka0gXÏ`_bÏko � o cxw�c0g�pl]�tX]�� gX^�c0�k]|pl]Un�o�udo gXflÑJc0�k]�gXa0]�c0o�n²_Xu0ud]Uu0uxÑ



e4]�f[c|gbhzc0�k]�_brX]�f[c�* u³_b� c0]�a0f`_}c0o tX]�^k��_bf`u³gbh"pl]�h�]�f`ud]I_Xn¢c0o gXf
o f!_bf
_bf[c0o Ñ�_bo a|pl]�h�]�f`ud]I]�f¦t¦o a0gXfke4]�f[cU�
�³Å��c%zÍ¨Î )¦ÎxÊQÇB!UÈ���%'Ê(ÉM%¨ÈkÎdÍs#���%zÇQÈ
'�jka�pl]Un�o�udo gXflÑJc0�k]�gXa0]�c0o�n+_brX]�f[c¸o�u4Ï`_Xud]UpÖgXfÖc0�k]!n�gXe4^=gbÑ
fk]�f[cvu|pl]�^ko�n¢c0]Up5o f ?;o rXjka0]52l��×�f+c0�ko�u�pl]Uudo rXf5Õ²]��`_MtX]�h�gX� Ñ
� g}Õ²]UpIm¦�kgX�`_be�* uz_brX]�f[c'gXa0o ]�f[c0]Up�^ka0gXrXav_be4e4o fkr³^`_bav_Xplo rXe
9 ;��
=¯�¦_Xn�n�gXavplo fkr�c0g�Õ|�ko�nv�4c0�k]�e4]�f[cv_b�=uxcv_}c0]�gbhz_brX]�f[cvu(n�_bf
Ï=]Qa0]�^ka0]Uud]�f[c0]Up�o fIc0]�a0e¸u'gbhlc0�k]�o a ��3CH  &3���7¢� ��#��1#��C "H  "%� &3�7¢�[_bf`p
�(� �� &��3�7¢�@+Ò�ko � ]+o fÖm¦�kgX�`_be�* u�Õ²gXa0Ð	c0�k]�Ï=]��`_Mt¦o gXa�gbh�_bf
_brX]�f[c�o�u�rXjko�pl]Up!Ï¦w5^ka0]�Ñ�pl]�Ô`fk]Up
a0jk� ]Uu��=gXjka�_brX]�f[cvu|av_}c0o gbÑ
f`_b� � w
pl]�c0]�a0e4o fk]��kg}ÕGc0g�Ï=]��`_MtX]IÏ`_Xud]Up
gXf
c0�k]�^ka0o f`n�o ^k� ]
gbh�e¸_}{lo e�jke ]�{l^=]Un¢c0]UpÒjlc0o � o cxw E
	.�	qQs F@9 ;���=¯�
	.�	qQs
n�_bf�Ï=]�o e4^k� ]�e4]�f[c0]Up�o f�c0�k]�_bf[c0o Ñ�_bo a²pl]�h�]�f`ud]�plgXe¸_bo f�j`uxÑ
o fkrIc0�k]*�|]Un�jkavudo tX] �!glpl]�� o fkr �!]�c0�kglp E������/F¢�?����� 9 ��=
Õ|o � ��Ï=]4j`ud]Up!c0g
e4glpl]��"gbc0�k]�aI_brX]�f[cvu�_bf`p!c0g!n�g¦gXavplo f`_}c0]
Õ|o c0�Òc0�k]�e
� ?kjkadc0�k]�aU� D³_MwX]Uudo�_bf Ï=]�� o ]�h�jk^1pk_}c0]©Õ|o � ��Ï=]
_b^k^k� o ]Up�c0g4a0]Un�gXrXfko ��]�c0�k]Igbc0�k]�a|_brX]�f[cvu�*ln�_b^`_bÏko � o c0o ]Uu|n�gXadÑ
a0]Un¢c0� wX�

belief
(frame)

decision
(RMM)

Agent

Bayesian
belief
update

Information Act

Environment and
Other Agents

capability
(frame)

commitment

?;o rXjka0]v2 K�y³�k]�n�gXe4^=gXfk]�f[cvu³gbh�_brX]�f[c�* u²e4]�f[cv_b�zuxcv_}c0]X�

yzg�o e4^k� ]�e4]�f[c�c0�k]�n�gXe4^=gXfk]�f[cvu�gbh(_bf	_brX]�f[c�* u|e4]�f[cv_b�
uxcv_}c0]Qpl]�^ko�n¢c0]UpIo f ?;o rXjka0].2³Õ²](j`ud]²_³tX]�avudo gXf�gbhlc0�k]�h�av_be4]�Ñ
Ï`_Xud]Up udwluxc0]�e 9 2�=¯�¸y³�¦j`u��¨h�av_be4]Uu�_ba0]4j`ud]Up	c0g
a0]�^ka0]Uud]�f[c
c0�k]!_brX]�f[c�* u�Ï=]�� o ]�h¤u��²n�_b^`_bÏko � o c0o ]Uu��(_bf`p ^ka0]�h�]�a0]�f`n�]Uu��Q_bf`p
c0gÒgXa0r[_bfko ��]Ó�ko�u	Ð¦fkg}Õ|� ]UplrX]Ój`udo fkr c0�k] gXÏ-,x]Un¢cdÑ¯gXa0o ]�f[c0]Up
^`_bav_Xplo rXe o f[c0g5�ko ]�av_bavnv�¦w+gbh²n�gXf`n�]�^lcvu�_bf`p©n���_Xu0ud]Uu�� '�jka
av_}c0o gXf`_b��_brX]�f[c+^ka0gln�]Uu0ud]Uu��ko�u+Ð¦fkg}Õ|� ]UplrX]!c0g pl]�c0]�a0e4o fk]
gX^lc0o e¸_b�;pl]Un�o�udo gXf`u��`_bf`p5c0g�^=]�adh�gXa0e Ï=]�� o ]�h(jk^1pk_}c0]Ic0g�o flÑ
c0]�av_Xn¢c0o tX]�� w5e¸_bo f[cv_bo f!�ko�u�Ð¦fkg}Õ|� ]UplrX]IÏ`_Xud]�o f©_+plw¦f`_be4o�n
]�f¦t¦o a0gXfke4]�f[cU�»×�fÒgXavpl]�a¸c0gÖn�gXf`uxc0a0j`n¢c�c0�k]©Õ²]�� � Ñ�pl]�Ô`fk]Up
h�av_be4]�Ñ¯Ï`_Xud]Up�udwluxc0]�e Õ²]À_XplgX^lc	_bf»gXf[c0gX� gXrXo�n�_b���ko ]�av_badÑ
nv�¦w
gbhQn�gXf`n�]�^lcvu���y³�ko�u*k��*n��5�ko ]�av_bavnv�¦w5pl]�Ô`fk]Uu�c0�k]�]�{¦Ñ
o�uxc0o fkrÖgXÏ-,x]Un¢c
n���_Xu0ud]Uu+_bf`p c0�k]�o a5a0]���_}c0o gXf`u���_Xu+pl]�^ko�n¢c0]Up
Ï=]�� g}ÕI�Óy³�k]+a0g¦gbc�n���_Xu0u��(y³�ko fkr`�(n�gXf`udo�uxcvu�gbh�~�rX]�f[c4_bf`p
	(�¦wludo�n�_b�R'�Ï-,x]Un¢c�udjkÏ1n���_Xu0ud]Uu���~�f _brX]�f[c�o�u�]�f`plg}Õ²]Up
Õ|o c0�
Ï=]�� o ]�h¤u���n�_b^`_bÏko � o c0o ]Uu���_bf`pÀnv�kgXo�n�]X�5×�fÖn�gXf[c0av_XuxcU�;_�	(�¦wluxÑ
o�n�_b�R'�Ï-,x]Un¢c4�`_Xu�fkg e4]�f[cv_b��uxcv_}c0]5gbh�o cvu4g}Õ|f _bf`p o�u¸_XuxÑ
udjke4]Up!fkgbc�c0g�e¸_bÐX]�_bf¦w
pl]Un�o�udo gXf`u�� �!o�u0udo � ]�_bf`p '�Ï`uxcv_}Ñ
n�� ]�_ba0]²c0�k]�udjkÏ1n���_Xu0ud]Uu"gbh�	(�¦wludo�n�_b�R'�Ï-,x]Un¢c(_bf`p4D³_}cdc0]�a0w�o�u
c0�k]�udjkÏ1n���_Xu0u³gbh"~�rX]�f[cU�

Thing

Agent

Battery

Battery1 Battery2

Missile

MissileA ... MissileF Cloud

Obstacle

Tree

PhysicalObject
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"
'�jka;_b^k^ka0g[_Xnv�Io�u'c0g�cv_bÐX](c0�k]³_brX]�f[cdÑ¯gXa0o ]�f[c0]Up�^=]�avud^=]Un¢c0o tX]X�
×�fIu0n�]�f`_ba0o g|udj`nv�I_Xu¨gXfk]�o f ?;o rXjka0]>;X�UÕ²]�t¦o ]�Õ c0�k]Qpl]Un�o�udo gXf
e¸_bÐ¦o fkr�c0�ka0gXjkrX�4c0�k]�]�wX]Uu(gbhz_bf¸o f`plo t¦o�plj`_b�1pl]�h�]�f`ud]�jkfko cU�
D³_}cdc0]�a0w$;X�'_bf`p©�ko�u�av_Xpk_badÑ�_Xn��[jko a0]Up!pk_}cv_k� # ?;o rXjka0]%$5pl]�Ñ
^ko�n¢cvu�c0�k]�o flh�gXa0e¸_}c0o gXf�_Xn��[jko a0]Up�o f¸c0�k]�]�{k_be4^k� ]�u0n�]�f`_ba0o g
Ï¦wOD³_}cdc0]�a0w$;�h�gXaQc0�k]�e4o�u0udo � ]Uu³~�c0�ka0gXjkrX� ?²�l×�f�?;o rXjka0] ;X�
c0�k]�� ]�h�c�c0gX^©n�gXa0fk]�a�gbh�c0�k]�u0n�a0]�]�f
o�u0E�3k� 36F¢�`{!o�u�^=gXo f[c0o fkr
a0o rX�[cU�¨_bf`p	w!o�u�^=gXo f[c0o fkr
plg}Õ|f'��~�^k^k� w¦o fkr5h�gXa0e�jk��_Xu0E ;
F
_bf`p:E�2�F=c0g|c0�k]Q_Xn��[jko a0]Up�pk_}cv_k�
D³_}cdc0]�a0w$;�n�_bf�n�gXe4^kjlc0]�c0�k]
a0]�� ]�t}_bf[c�_}cdc0a0o Ïkjlc0]Uu�gbh�_b� c0o c0j`pl]X��Õ³_ba0�k]U_Xp udo ��]X��_bf`p c0�k]
_bfkrX� ] j c0�`_}cIpl]�c0]�a0e4o fk]Uu�c0�k]��ko c�^ka0gXÏ`_bÏko � o cxwX� D³_}cdc0]�a0w$;
_b��udg!rX]�fk]�av_}c0]Uu�c0�k]+]�{l^=]Un¢c0]UpÓ�ko c�^ka0gXÏ`_bÏko � o c0o ]UuIh�gXa0D³_}cdÑ
c0]�a0wM2l�¨_Xu0udjke4o fkr+�ko�u��¦w¦^=gbc0�k]�c0o�n�_b�"o f[c0]�avn�]�^lc0o fkr
_Xn¢c0o gXf`u��
y³�k]�a0]Uudjk� cvu|udjke4e¸_ba0o ��]Up+o f ?;o rXjka0]&$k�

Missile (name, location, warhead,
altitude, direction)

Input Data

Battery (name, location, mobility)

(1) & (2)

T

P(H)

T
T
T

Equations

A

B

C

1A

1B

1C

1D

1E

1F

2A

2B

2C

2D

2E

2F

T
T
T

D

E

F

Attributes

: 29.38
: 24.12
: 19.44

: 28.46
: 30.00
: 37.50

P(H   ): 0.84
P(H   ): 0.90
P(H   ): 0.97
P(H   ): 0.84
P(H   ): 0.74
P(H   ): 0.67

P(H   ): 0.71
P(H   ): 0.76
P(H   ): 0.86
P(H   ): 0.92
P(H   ): 0.92
P(H   ): 0.83

Battery1, (7,20), No
Battery2, (13,20), No

MissileB, (4,3), 410, 17, Down
MissileC, (8,2), 350, 18, Down
MissileD, (11,7), 370, 13, Down
MissileE, (15,6), 420, 14, Down
MissileF, (17,8), 450, 12, Down

MissileA, (2,4), 470, 16, Down

?;o rXjka0]'$MK ��_Xpk_ba
pk_}cv_Ö_Xn��[jko a0]UpÒÏ¦wGD³_}cdc0]�a0w$;	h�gXa+c0�k]
e4o�u0udo � ]Uu|~Gc0�ka0gXjkrX� ?Ö_bf`p+c0�k]�pl]�a0o tX]Up5_}cdc0a0o Ïkjlc0]Uu��

iQgXe4e4gXfk� wX�`_4pl]Un�o�udo gXf
^ka0gXÏk� ]�e o�u|a0]�^ka0]Uud]�f[c0]Up+Ï¦w5_bf
o f-)`jk]�f`n�]Óplo�_brXav_be 9 ��=¯��Õ|�ko�nv�GudgXe4]�c0o e4]Uu5n�_bf�Ï=]Ón�gXflÑ
uxc0a0j`n¢c0]UpBplw¦f`_be4o�n�_b� � wX�(	"gX�B_bf`p*)�gXa0t¦o c�� 9 ;$2�=Ij`ud]©o flÑ
)`jk]�f`n�]�plo�_brXav_be¸u|c0�`_}c�o f`n�� j`pl]4pl]Un�o�udo gXf	t}_ba0o�_bÏk� ]Uu��1Õ|o c0�
t}_b� jk]Uu�av_bfkrXo fkrIg}tX]�a"c0�k]�^=g[u0udo Ïk� ]�pl]Un�o�udo gXf`u�[¦nv�`_bf`n�]|t}_ba0o Ñ
_bÏk� ]Uu��=Õ|�ko�nv�©a0]�^ka0]Uud]�f[c�c0�k]�jkf`n�]�adcv_bo f[cxw
gbh�c0�k]4plgXe¸_bo f'[
_bf`p
_�jlc0o � o cxw5fkglpl]X�Q×�f!gXjka|Õ²gXa0Ð1�lÕ²]Ia0]�� w+gXf5c0�k]I^`_MwXg B
e¸_}c0a0o {Óa0]�^ka0]Uud]�f[cv_}c0o gXfÀj`ud]Up o f r[_be4]�c0�k]�gXa0wG9 r
=¯�+	�_Mw[Ñ
g B e¸_}c0a0o�n�]Uu���Õ|�ko � ]5plo B1]�a0]�f[c�h�a0gXe�o f-)`jk]�f`n�]
plo�_brXav_be¸u��
n�_bf Ï=]©ud]�]�f c0gÓh¤_bo c0�lh�jk� � wÒudjke4e¸_ba0o ��]5c0�k]	o flh�gXa0e¸_}c0o gXf
n�gXf[cv_bo fk]Up�o f5c0�k]�e�Ï¦w�� o�uxc0o fkr�c0�k]I]�{l^=]Un¢c0]Up5^`_MwXg B¨u E�gXÏlÑ
cv_bo fk]Up h�a0gXe c0�k]Òjlc0o � o cxw fkglpl]
F©gbh5^=g[u0udo Ïk� ]Òpl]Un�o�udo gXf`u��
,.- Ý�á�áxß0ã�ö0/�Ý�ë21��[Û ãxßvÜ|áxÚ[ßIÛ ÞXæ�å�ãxÿ�Ý�áxÛ åUÞ!Ý�õlå��Xá|áxÚ[ßIßvÞbäbÛ ãxåUÞ��

ÿIßvÞ}ázæ ãxåUÿ»Ú[Û Ü"çlåUÛ Þ}á�å�æ1äbÛ ß�N|ô - Ý�á�áxß0ã�ökñ|Ý�Þ¦â - Ý�á�áxß0ã�ö0/�ÿ�Ý�Û Þ��
ádÝ�Û Þ�áxÚ[ßvÛ ãQébÞ[å�N(ï ß¢âXíUß|õ¦Ý�Ü�ßvÜQÛ Þ¦âXßvçlßvÞ¦âXßvÞ}áxï ö}ô



pl]�^=]�f`plo fkrÖgXf c0�k]	^`_bav_be4]�c0]�avu�pl]Uu0n�a0o Ïko fkrÓc0�k] plgXe¸_bo f
E¤nv�`_bf`n�]�fkglpl]Uu�F¢�
y³�k]²]�{l^=]Un¢c0]UpI^`_MwXg B¨u��}n�gXa0a0]Uud^=gXf`plo fkr|c0g�Ï`_}cdc0]�a0o ]Uu�*M_}cdÑ

c0]�e4^lc0o fkr|c0g|o f[c0]�avn�]�^lc'c0�k](a0]Uud^=]Un¢c0o tX]"e4o�u0udo � ]Uu��Mn�_bf�Ï=](]�{¦Ñ
^ka0]Uu0ud]Up	_Xu�_+n�gXe�Ïko f`_}c0o gXf	gbh�c0�k]�c0�ka0]U_}c�gbh(c0�k]�e4o�u0udo � ]Uu
_bf`pÀc0�k]
^ka0gXÏ`_bÏko � o cxwÓgbh�c0�k]�o a4o f[c0]�avn�]�^lc0o gXf'� ?kgXa�]�{k_be�Ñ
^k� ]X�`o h�D³_}cdc0]�a0w$;�o�u³h¤_Xn�]Up5Õ|o c0� Z e4o�u0udo � ]Uu�_}c�udgXe4]�uxcv_}c0]X�
_bf`pÒ�k]©cv_ba0rX]�cvu5_ e4o�u0udo � ]�l`��c0�k] a0]Uudjk� c0o fkr c0�ka0]U_}c5Õ|o � �
Ï=]�a0]Uplj`n�]Up!Ï¦w5c0�k]�e4o�u0udo � ]�c0�ka0]U_}c]Lta�e�jk� c0o ^k� o ]Up	Ï¦w5c0�k]
^ka0gXÏ`_bÏko � o cxw
gbh²udj`n�n�]Uu0uxh�jk�"o f[c0]�avn�]�^lc0o gXf�^4E�_ J a
F¢��×¯hQÏ=gbc0�Ï`_}cdc0]�a0o ]Uu�cv_ba0rX]�c�e4o�u0udo � ]UuI_}c�c0�k]�u0_be4]�c0o e4]X�'c0�k]4a0]Uplj`n¢Ñ
c0o gXf©gbh�c0�ka0]U_}cU�'_bf`p
c0�k]�a0]�h�gXa0]�c0�k]�c0gbcv_b�;^`_MwXg B"�1o�u�]��[j`_b�
c0g�c0�k]�udjke gbh;c0�k]�c0�ka0]U_}cvu²c0�`_}c�]U_Xnv�+gbh;c0�k]�e a0]�e4g}tX]Uu��

��Å�� Ê|Ë�%��dÎdÇ �0#�Ç�Ë��5%��dÎ %'&+Ì���Ë�#;È %
	�798'7�
��.C =+C�
tA.=+J�>�� C� *����CXH*J�<�=?A�
 <+A.=+C
×�f gXavpl]�a!c0gGudgX� tX]À�ko�u pl]Un�o�udo gXf e¸_bÐ¦o fkrB^ka0gXÏk� ]�e
��pl]�Ñ
u0n�a0o Ï=]Up5Ï¦w�c0�k]I^`_MwXg B	e¸_}c0a0o {5rX]�fk]�av_}c0]Up5_Xu|_bÏ=g}tX]X� D³_}cdÑ
c0]�a0w$;+fk]�]Upku�c0gÓ�¦w¦^=gbc0�k]Uudo ��]�c0�k]
� o ÐX]�� w _Xn¢c0o gXf`u�gbh D³_}cdÑ
c0]�a0wM2l�"×�f+c0�k]v�|]Un�jkavudo tX]]�!glpl]�� o fkrQ�!]�c0�kglp¨�lc0�k]I_Xn¢c0o gXf`u
gbh�c0�k] gbc0�k]�a
av_}c0o gXf`_b�I_brX]�f[cvu5_ba0]Ó_bf[c0o�n�o ^`_}c0]UpBj`udo fkr _
e4glpl]��"gbhQc0�k]�o aIpl]Un�o�udo gXf©e¸_bÐ¦o fkr5udo c0j`_}c0o gXf'� + ]4_Xu0udjke4]
c0�k]�h�gX� � g}Õ|o fkr�u0n�]�f`_ba0o gtK²~�u�ud�kg}Õ|f!o f/?;o rXjka0]4;X�=e4o�u0udo � ]Uu
~�� D��"i _ba0]¸n�gXe4o fkr
c0g}Õ³_bavp D³_}cdc0]�a0w$;¸_bf`p e4o�u0udo � ]Uu�\��
q���?	c0g}Õ³_bavp0D³_}cdc0]�a0wM2l�;~�f`p�c0�k]�_b� c0o c0j`pl]Uu(gbh1e4o�u0udo � ]Uu(\��
q��$?Ò_ba0]�� g}Õ²]�a�c0�`_bf	c0�kg[ud]�gbh(e4o�u0udo � ]Uu�~�� D��'i��1×�f	c0�ko�u
n�_Xud]X�bÕ²]�_b� � g}Õ²]Up�h�gXa�jkf`n�]�adcv_bo f[cxwXK D³_}cdc0]�a0w$;³o�u�jkf`n�]�adcv_bo f
Õ|�k]�c0�k]�a�D³_}cdc0]�a0wM2|�`_Xu;_bf¦w�ud�kgXadc;av_bfkrX]Qo f[c0]�avn�]�^lc0gXavuz� ]�h�cU�
_bf`p5Õ|�k]�c0�k]�a|�k]I�`_Xu³Ï=]�]�f!o f`n�_b^`_Xn�o cv_}c0]Up+Ï¦w�]�fk]�e�w�Ô`a0]X�
×¯h8D³_}cdc0]�a0wM2��`_Xu�gXfk� w�� gXfkr�av_bfkrX]³o f[c0]�avn�]�^lc0gXavu��b�k]�Õ|o � �kÏ=]
jkf`_bÏk� ]�c0g _}cdcv_XnvÐÓ_bf¦w gbh|c0�k]+e4o�u0udo � ]Uu�\���q��zgXa0?²��_bf`p
n�_bf5gXfk� w+_}cdc0]�e4^lc�c0g¸ud�kg¦gbc�plg}Õ|f5gXfk]Igbh"~��1D��kgXa�i��
?ka0gXe D³_}cdc0]�a0w$;�* u�^=gXo f[c²gbh't¦o ]�ÕI�Xc0�k]�a0]�h�gXa0]X�6D³_}cdc0]�a0wM2-* u

pl]Un�o�udo gXf	e¸_bÐ¦o fkr+udo c0j`_}c0o gXf n�gXjk��p!Ï=]�e4glpl]�� ]Up©_Xu�gXfk]�gbh
c0�ka0]�]+n�_Xud]Uu�K:D³_}cdc0]�a0wM2
�`_Xu�Ï=gbc0�Öud�kgXadc�_bf`pÓ� gXfkr	av_bfkrX]
o f[c0]�avn�]�^lc0gXavu�[�D³_}cdc0]�a0wM2Ó�`_Xu+gXfk� w � gXfkr av_bfkrX]	o f[c0]�avn�]�^lÑ
c0gXavu�[=gXa�D³_}cdc0]�a0wM2��`_Xu�Ï=]�]�f©pk_be¸_brX]Up
gXa�o f`n�_b^`_Xn�o cv_}c0]Up¨�
o f¸Õ|�ko�nv�¸n�_Xud]²c0�k]�a0]|o�u�fkgIo flh�gXa0e¸_}c0o gXf¸_Xu"c0gIÕ|�`_}cQ_Xn¢c0o gXf
�k]¸Õ²gXjk��p©jkf`pl]�adcv_bÐX]X��×¯h>D³_}cdc0]�a0wM2��`_Xu�gXfk� w	� gXfkr
av_bfkrX]
e4o�u0udo � ]UuI�k]+n�_bfÓgXfk� w©o f[c0]�avn�]�^lc�c0�k]+plo�uxcv_bf[cIcv_ba0rX]�cvuOE¤~��
D»_bf`p©iAF¢�=]�tX]�f
c0�kgXjkrX�	�k]�o�u�h¤_Xn�]Up
Õ|o c0�©n�� g[ud]�a�cv_ba0rX]�cvu
Õ|o c0�4��_ba0rX]�azc0�ka0]U_}c�t}_b� jk]X�"y³�¦j`u��}c0�k]�a0]|_ba0]Qc0�ka0]�]|_b� c0]�a0f`_}Ñ
c0o tX]�e4glpl]���u�c0�`_}cAD³_}cdc0]�a0w$;�n�_bf4j`ud]�c0g�e4glpl]�� D³_}cdc0]�a0wM2-* u
pl]Un�o�udo gXf�e¸_bÐ¦o fkrt[[gXfk]�e4glpl]��1�`_Xu²_Ih�jk� � w�pl]�tX]�� gX^=]Up¸^`_Mw[Ñ
g BBe¸_}c0a0o {ÖÕ|o c0�Òudo { _b� c0]�a0f`_}c0o tX]5o f[c0]�avn�]�^lc0o gXf _}cdc0]�e4^lcvu
n�gXa0a0]Uud^=gXf`plo fkr+c0g5c0�ka0]U_}cvuI~ c0�ka0gXjkrX�P?²�z_bfkgbc0�k]�aI�`_XuI_
^`_MwXg BÒe¸_}c0a0o { Õ|o c0� gXfk� wÓc0�ka0]�]5cv_ba0rX]�cvu��Q_bf`p c0�k]5c0�ko avp
gXfk]�n�gXf[cv_bo f`u�fkg
o flh�gXa0e¸_}c0o gXfÀ_bÏ=gXjlc D³_}cdc0]�a0wM2-* u�_Xn¢c0o gXf'�
+ ]�n�_b� �"c0�k]¸��_XuxcIe4glpl]���c0�k]�� ���L "!��C��e4glpl]��J�¸×�f �����À�
]U_Xnv��gbh=c0�k]�_b� c0]�a0f`_}c0o tX]²e4glpl]���u�o�u(_Xu0udo rXfk]Up�_�^ka0gXÏ`_bÏko � o cxw
o f`plo�n�_}c0o fkr©c0�k]
� o ÐX]�� o �kg¦glp gbh�o cvu4n�gXa0a0]Un¢c0fk]Uu0u�� ?;o rXjka0] �
o�u²c0�k] D³_}cdc0]�a0w$;�* u²e4glpl]��zuxc0a0j`n¢c0jka0]�gbh"pl]�^lc0�
cxÕ²g�h�gXa³c0�k]
]�{k_be4^k� ]Iu0n�]�f`_ba0o g`�

Level 1:

Level 2:

No-info
[0,0,0,0,0,1][1,0,0,0,0,0] . . . . .

No-info
[0,0,0,0,0,1][1,0,0,0,0,0] . . . . .

Belief:

A
A
B
C

CB D E F

D
E
F

Battery1

Battery2

A
A
B
C

CB D E F

D
E
F

Battery2

Battery1

A
A
B
C

CB D E F
Battery1

1

1

28.0 42.9 41.3 50.8 52.4 55.9
42.6 23.6 38.5 47.9 49.5 53.0
39.6 37.1 19.4 44.9 46.5 50.0
44.8 42.2 40.6 28.1 51.6 55.2
43.1 40.5 38.9 48.4 29.4 53.5
46.0 43.4 41.8 51.3 52.8 35.4

28.1
29.4

35.4

47.9 44.9 48.4 51.3
49.5 46.5 51.6 52.8
53.0 50.0 55.2 53.5

50.8
52.4
55.9

23.6
19.4

28.0
37.1 42.2 40.5 43.4

38.5 40.6 38.9 41.8

42.6 39.6 43.1 46.044.8
42.9
41.3

23.6
19.4

28.0
37.1 42.2 40.5 43.4

38.5 40.6 38.9 41.8

42.6 39.6 43.1 46.044.8
42.9
41.3

No-info 1

[1/6, 1/6, 1/6, 1/6, 1/6, 1/6]

0.4 0.4 0.2

?;o rXjka0] �tK�y³�k]Ia0]Un�jkavudo tX]�e4glpl]��zuxc0a0j`n¢c0jka0]�h�gXa D³_}cdc0]�a0w$;X�

y³�¦j`u��lo f5c0�k]Ia0]Un�jkavudo tX]�e4glpl]��zuxc0a0j`n¢c0jka0]X�M1']�tX]���;Ia0]�^lÑ
a0]Uud]�f[cvuIc0�k]5Õ³_Mw©c0�`_}c4D³_}cdc0]�a0w$;+gXÏ`ud]�a0tX]Uu�c0�k]
udo c0j`_}c0o gXf
c0gÀe¸_bÐX]
�ko�u�g}Õ|f pl]Un�o�udo gXf'�|ud�kg}Õ|fÒ_Xu4D³_}cdc0]�a0w$;�* u4^`_Mw[Ñ
g B e¸_}c0a0o {¨� 1']�tX]�� 2	pl]�^ko�n¢cvu�c0�k]
e4glpl]���u0D³_}cdc0]�a0w$;+�`_Xu
gbh D³_}cdc0]�a0wM2-* u�udo c0j`_}c0o gXf'��y³�k]�a0]Un�jkavudo tX]Ie4glpl]�� o fkr+n�gXjk��p
n�gXf[c0o f¦jk]Óo f[c0gÒpl]�]�^=]�a!� ]�tX]���u���Ïkjlc	o fGc0�ko�u	n�_Xud]ÓÕ²]À_XuxÑ
udjke4]UpÓc0�`_}c4D³_}cdc0]�a0w$;+�`_Xu�fkg©h�jkadc0�k]�a�o flh�gXa0e¸_}c0o gXf'�Ó×�f
gbc0�k]�a�Õ²gXavpku��;Õ²]+_ba0]¸]�{k_be4o fko fkr!c0�k]�a0]U_XudgXfko fkr!gbh D³_}cdÑ
c0]�a0w$;Io f!c0�k]�^`_badc0o�n�jk��_ba�n�_Xud]X�`Õ|�k]�f	]��[jko ^k^=]Up	Õ|o c0�©_4ÔkÑ
fko c0]I_be4gXjkf[c³gbh;o flh�gXa0e¸_}c0o gXf
_bÏ=gXjlc>D³_}cdc0]�a0wM2l��yzg�a0]�^ka0]�Ñ
ud]�f[c�c0�k]4h¤_Xn¢c�c0�`_}cIfkg5h�jkadc0�k]�aIo flh�gXa0e¸_}c0o gXf©o�uI_Mt}_bo ��_bÏk� ]X�
c0�k]²a0]Un�jkavudo tX]Qe4glpl]��kuxc0a0j`n¢c0jka0]Qc0]�a0e4o f`_}c0]Uu;gXf�c0�k]|ud]Un�gXf`p
� ]�tX]��¨Õ|o c0�5cxÕ²g�� ���L "!��C��e4glpl]���u��
×�f!rX]�fk]�av_b�J�kc0�k]�� ���L "!��C�Ie4glpl]���u��`_MtX]�c0g+plo B1]�a0]�f[c0o�_}c0]

h�jkadc0�k]�a�_be4gXfkr Ð¦fkg}Õ|� ]UplrX]5� o e4o cv_}c0o gXf`u¸gbh�c0�k]	plo B1]�a0]�f[c
_brX]�f[cvu�o f¦tXgX� tX]Up¨�O?kgXa�]�{k_be4^k� ]X�zc0�k]�udo c0j`_}c0o gXfÀo fÓÕ|�ko�nv�
D³_}cdc0]�a0w$;�plg¦]Uu²fkgbc³�`_MtX]�_bf¦w¸o flh�gXa0e¸_}c0o gXf+_bÏ=gXjlc³�kg}ÕÒ�k]
o�u�e4glpl]�� ]Up!Ï¦w�D³_}cdc0]�a0wM2�o�u�plo B1]�a0]�f[c�h�a0gXe c0�k]�udo c0j`_}c0o gXf
o fIÕ|�ko�nv� D³_}cdc0]�a0w$;�Ð¦fkg}Õ�u1c0�`_}c D³_}cdc0]�a0wM2²�`_Xu¨fkg�o flh�gXa0e¸_}Ñ
c0o gXf _bÏ=gXjlc D³_}cdc0]�a0w$;X��y³�k]4a0o rX�[cdÑ¯e4g[uxc�� ���L "!��C���5e4glpl]��
o f ?;o rXjka0] �©a0]�^ka0]Uud]�f[cvu�c0�k]�h¤_Xn¢c�c0�`_}c4D³_}cdc0]�a0w$;��`_Xu�fkg
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udo rXfko Ô=n�_bf`n�]
F¢�
y³�k]©_bÏ=g}tX]	a0]Uudjk� cvu+ud�kg}Õ c0�`_}c+c0�k]©a0]Un�jkavudo tX]!e4glpl]�� Ñ

o fkrÀ_b� � g}Õ�u������ _brX]�f[cvu�c0gÓo e4^ka0g}tX]+c0�k]!^=]�adh�gXa0e¸_bf`n�]
gbh(cv_ba0rX]�cIud]�� ]Un¢c0o gXf©Õ|�k]�f©^`_bo a0]Up	Õ|o c0�Ó_bf¦w!gbc0�k]�aI_brX]�f[cU�
~ ^`_badc0o�n�jk��_ba0� w
^ka0gXe4o�udo fkr�h¤_Xn�]�c�gbhQc0�k]Uud]�a0]Uudjk� cvu�o�u�c0�`_}c
c0�k]�a0]Un�jkavudo tX]�e4glpl]��1uxc0a0j`n¢c0jka0]0E&?;o rXjka0] ��FQud]�]�e¸u�c0g�Ï=]�_
a0gXÏkj`uxcQe4]Unv�`_bfko�ude h�gXaQe4glpl]�� o fkr�_bf`p�n�g¦gXavplo f`_}c0o gXf¸Õ|o c0�
c0�k]²�¦jke¸_bf�udjkÏ-,x]Un¢cvu��b_bf`p�fkgbc"gXfk� wI_be4gXfkr ����� _brX]�f[cvu��
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y³�k]�_b^k^ka0g[_Xnv�k]Uu�a0]���_}c0]Up4c0g�c0�k]�e4glpl]�� o fkr�_bf`p�n�g¦gXavplo f`_}Ñ
c0o gXf©o f©c0�k]�e�jk� c0o�_brX]�f[c�]�f¦t¦o a0gXfke4]�f[c�_ba0]�o f	c0�k]¸_ba0]U_�gbh
e�jk� c0o�_brX]�f[c³^k��_bf5a0]Un�gXrXfko c0o gXf+_bf`p+^k��_bf5n�g¦gXavplo f`_}c0o gXf'�;×�f
Õ²gXa0Ð©gXfÀ^k��_bfÀa0]Un�gXrXfko c0o gXfG9 ;�$l� ;
4�=¯�;c0�k]+gXÏ-,x]Un¢c0o tX]�o�uIc0g
]�f`_bÏk� ]�_bf�_brX]�f[c"c0g�e4glpl]��`gXa(a0]Un�gXrXfko ��]²c0�k]�gbc0�k]�aQ_brX]�f[cvu
c0�ka0gXjkrX�¸gXÏ`ud]�a0t}_}c0o gXf�c0g�_bf[c0o�n�o ^`_}c0]|c0�k]�gbc0�k]�a³_brX]�f[cvu�*}h�jlÑ
c0jka0]�_Xn¢c0o gXf'�¦rXo tX]�f�^ka0o gXa²Ð¦fkg}Õ|� ]UplrX]�_bÏ=gXjlc²c0�k]Uud]�_brX]�f[cvu��
×�f+c0�k]Uud]I_b^k^ka0g[_Xnv�k]Uu��[_bf
_brX]�f[c³j`udj`_b� � w�n�gXe4^`_ba0]Uu²_�^ka0]�Ñ
n�_b��n�jk��_}c0]UpÓ^k��_bf'�"gXa�_!^ka0gbc0gln�gX�J�;Õ|o c0�Àc0�k]�gXflÑ¯rXgXo fkr	udo cdÑ
j`_}c0o gXf'�;_bf`p©c0�k]�fÀnv�kg¦g[ud]Uu��ko�uIfk]�{¦c�_Xn¢c0o gXfÓ_Xn�n�gXavplo fkrX� wX�
y³�k]5^ka0gln�]Uu0u�gbh�e4]�f[cv_b� Ñ�uxcv_}c0]+a0]Un�gXrXfko c0o gXf�9 ;�$
=�_Xu0udjke4]Uu
c0�k]�n�gXa0a0]Un¢c(_bf`p4n�gXe4^k� ]�c0]|Ð¦fkg}Õ|� ]UplrX]|gbh=c0�k]�^k��_bf`u�gbh=c0�k]
gbc0�k]�az_brX]�f[cvu��M_bf`p�o c"plg¦]Uu¨fkgbcza0]�^ka0]Uud]�f[c'jkf`n�]�adcv_bo f[cxw�c0�`_}c
e4o rX�[c;Ï=]Q^ka0]Uud]�f[czo f�a0]U_b� Ñ¯Õ²gXa0��p�plgXe¸_bo f`u��z~�u;y;_be�Ï=]²_bf`p
�|g[ud]�f¦Ïk� g¦gXe 9 ;
4�=z^=gXo f[c0]Up
gXjlcU�=_be�Ïko rXjko c0o ]Uu|e¸_Mw+^=]�avudo�uxc
Õ|�k]�fÓ_bf _brX]�f[c�e�j`uxcIo flh�]�aIjkfkgXÏ`ud]�a0tX]Up	_Xn¢c0o gXf`u�_bf`p©o flÑ
c0]�f[c0o gXf`u��
�!jk� c0o�_brX]�f[c n�g¦gXavplo f`_}c0o gXf Õ|o c0�kgXjlc n�gXe4e�jkfko�n�_}c0o gXf

�`_Xu�Ï=]�]�fÓpl]U_b� cIÕ|o c0�Óo f 9 ;$�
=Q_bf`p 9 <
=¯��m¦]�fÀ_bf`pÓm¦]�Ð}_bav_bf
9 ;$��=�j`ud]Up©_�^`_badc0o�n�jk��_ba�a0]�o flh�gXavn�]�e4]�f[c�� ]U_ba0fko fkr�e4]�c0�kglp¦Ñ
gX� gXrXw©_bf`pÓn�gXf`n�]�f[c0av_}c0]Up gXf c0�k]�� ]U_ba0fko fkr!n���_Xu0udo Ô`]�a�udwluxÑ
c0]�e¸u!Õ|�k]�a0]À_brX]�f[cvu
ud�`_ba0]Ófkg ^ka0gXÏk� ]�e�Ñ�udgX� t¦o fkr Ð¦fkg}Õ|� Ñ
]UplrX]X� )�g}Õ²]�tX]�aU��c0�k]Öa0]�o flh�gXavn�]�e4]�f[c	� ]U_ba0fko fkrBe4]�c0�kglp
fk]�]Upku+_ udjk^=]�adÑ�_brX]�f[c4h�gXa�c0�k]©]�{¦c0]�a0f`_b��a0]�Õ³_bavp _bf`p a0]�Ñ
�[jko a0]Uu|f¦jke4]�a0gXj`u³c0av_bo fko fkr�n�_Xud]Uu²c0g+n�gXf¦tX]�a0rX]�gXf
c0�k]�pl]�Ñ
udo av_bÏk� ]�]�f[c0a0o ]Uu�� �!gXa�]�cI_b�J�:9 <�=��`_bf`pl� ]Up
c0�k]�gX^k^=gXfk]�f[c�* u
e4glpl]�� o fkr¸o f5c0�k]�n�gXe4^k� ]�{lo cxw�gbh"^=gX� w¦fkgXe4o�_b�¨c0o e4]X�kÏ`_Xud]Up
gXf	r[_be4]�ÑJc0�k]�gXa0]�c0o�n�c0]Unv�kfko �[jk]Uu���y³�k]�w
j`ud]Up	_+pl]�c0]�a0e4o flÑ
o�uxc0o�n�Ô`fko c0]�_bjlc0gXe¸_}c0gXf5c0g¸a0]�^ka0]Uud]�f[c�_bf!_brX]�f[c�* u|uxc0av_}c0]�rXw
pljka0o fkr¸_�� ]U_ba0fko fkr4^ka0gln�]Uu0u²� ]U_Xplo fkr�c0g¸]��[jko � o Ïka0o jke
�
~�u�h¤_baQ_Xu(Ï=]�� o ]�h'nv�`_bfkrX]X�X×xudg��U_bÐ¦o`_bf`p��I_}cvudjkfkgO9 4�==]Uuxc0o Ñ

e¸_}c0]Up¸gbc0�k]�avu�*XÏ=]�� o ]�h¤uQh�a0gXe�gXÏ`ud]�a0t}_}c0o gXf4Ï¦w4j`udo fkr�_�fkgXflÑ
uxcv_bf`pk_bavp4uxc0a0j`n¢c0jka0]|h�gXaQe4glpk_b�`� gXrXo�nb�"y³�k]�o a²_Xu0udjke4^lc0o gXf`u
gbh�Ï=]�� o ]�h�]Uuxc0o e¸_}c0o gXf'�²oJ� ]X� �³plo�uda0]�r[_bavpÀgbh�e4]Uu0u0_brX]Uu��Qudo e�Ñ
^k� o Ô=n�_}c0o gXfÒgbh�gXÏ`ud]�a0t}_}c0o gXf`u��³_bf`pÒudgÀgXf'�|_ba0]	udo e4o ��_ba¸c0g
c0�k]+_Xu0udjke4^lc0o gXf`u�gbh|gXjka�_b^k^ka0g[_Xnv�'� )�g}Õ²]�tX]�aU�¨c0�k]�w plo�p
fkgbc!ud�kg}Õ c0�k]Àn�gXf`n�a0]�c0]©]�{k_be4^k� ]	c0g t}_b� o�pk_}c0]©c0�k]�o a!_b� Ñ
rXgXa0o c0�ke._bf`p plo�p fkgbcI^ka0g}t¦o�pl]�c0�k]¸g}tX]�av_b� �;^ka0gln�]Upljka0]4gbh
Ï=]�� o ]�h�nv�`_bfkrX]Uu¸o fÒc0�k] nv�`_bfkrXo fkrÀÕ²gXa0��p¨� D²av_}h�e¸_bfB_bf`p
yz]�fkfk]�fk�kgX� c�� 9 ;C="pl]�Ô`fk]Ic0�k]�_brX]�f[c�_Xu�_O�[j`_b� o cv_}c0o tX]�pl]Un�o Ñ
udo gXfIe¸_bÐX]�azÕ|o c0��Ï=]�� o ]�h¤u��}^ka0]�h�]�a0]�f`n�]Uu��}_bf`pIpl]Un�o�udo gXf�uxc0av_}cdÑ
]�rXwX�(D²w�j`udo fkrIc0�ka0]�]�n�gXe4^=gXfk]�f[cvu��bc0�k]�_brX]�f[cQn�_bf¸^ka0]Uplo�n¢c
gbc0�k]�a�_brX]�f[c�* u�h�jlc0jka0]�Ï=]��`_Mt¦o gXa�_bf`pÀpl]Un�o�pl]¸�ko�u�g}Õ|f Ï=]�Ñ
�`_Mt¦o gXa�Ï`_Xud]Up	gXf	c0�k]4_Xu0n�a0o Ï=]Up	Ï=]�� o ]�hx��×�f©c0�k]�o a�e4]�c0�kglp¨�
c0�k]�_brX]�f[c�* uQ_Xu0n�a0o Ï=]Up4e4]�f[cv_b�=uxcv_}c0]�nv�`_bfkrX]Uu(_Xn�n�gXavplo fkr�c0g
fk]�Õ gXÏ`ud]�a0t}_}c0o gXf`u���iQgXe4^`_ba0o fkr�Õ|o c0�¸gXjka(_b^k^ka0g[_Xnv�'�Mc0�k]�w
j`ud]4c0�k]�plo�u0n�a0]�c0]¸pl]Uu0n�a0o ^lc0o gXf`u�gbh³e4]�f[cv_b�Quxcv_}c0]X�zÏkjlc�gXjka
Ï=]�� o ]�h²jk^1pk_}c0o fkr5^ka0gln�]Upljka0]�j`ud]Uu�_+^ka0gXÏ`_bÏko � o cxw!plo�uxc0a0o ÏkjlÑ
c0o gXf
Ï`_Xud]Up+gXf+c0�k] D³_MwX]Uudo�_bf�c0�k]�gXa0wX�
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plo f`_}c0o gXf
o f!c0�k]�e�jk� c0o�_brX]�f[c�plo�uxc0a0o Ïkjlc0]Up
]�f¦t¦o a0gXfke4]�f[c�gbh
_bf[c0o Ñ�_bo a�pl]�h�]�f`ud]X� y³�ko�u�o f¦tX]Uuxc0o r[_}c0o gXf o e4^k� o ]Uu¸c0�`_}c+c0�k]
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c0gO�[j`_bf[c0o h�w�c0�k]�e4o�u0udo � ]Ic0�ka0]U_}cvu�_bf`p+c0�k]��ko c�^ka0gXÏ`_bÏko � o cxw
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c0�ka0]U_}c"]�t}_b� j`_}c0o gXf'�bÕ²]²o e4^k� ]�e4]�f[c0]Up�c0�k] ����� _brX]�f[cvuzc0g
e4glpl]��"c0�k]¸gbc0�k]�a�_brX]�f[cvu�_bf`p	c0g5h�gX� � g}Õ c0�k]¸^ka0o f`n�o ^k� ]4gbh
e¸_}{lo e�jke�]�{l^=]Un¢c0]Up jlc0o � o cxwX�Ày³�ka0gXjkrX� D³_MwX]Uudo�_bfÓ� ]U_ba0flÑ
o fkr`�`c0�k]�_brX]�f[cvu�n�gXjk��p!o f`n�a0]U_Xud]Ic0�k]0�[j`_b� o cxw5gbh�c0�k]4n�g¦gXadÑ
plo f`_}c0]Up�pl]Un�o�udo gXflÑ¯e¸_bÐ¦o fkr�_Xnv�ko ]�tX]Up4Õ|o c0�ko f ����� h�av_be4]�Ñ
Õ²gXa0Ð1� y³�¦j`u��5_»av_}c0o gXf`_b��_brX]�f[cÖn�gXjk��p a0]Un�gXrXfko ��] c0�k]
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uxcv_bf`n�]Uu�� + ]©_bf[c0o�n�o ^`_}c0]
c0�`_}c�c0�k]©_b^k^ka0g[_Xnv� ^ka0]Uud]�f[c0]Up
Õ|o � �¨_b��udg�Ï=]I_b^k^k� o�n�_bÏk� ]�c0g�gbc0�k]�a|pl]Un�o�udo gXf+^ka0gXÏk� ]�e¸uQc0�`_}c
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y³�k] e4g[uxcG^ka0gXe4o�udo fkr n�gXf`n�� j`udo gXf gbh gXjkaGuxc0j`plw o�u

c0�k]	�ko rX� �[j`_b� o cxwÖgbhIc0�k] n�g¦gXavplo f`_}c0]Up pl]Un�o�udo gXfÒe¸_bÐ¦o fkr
_Xnv�ko ]�tX]Up�Ï¦w�c0�k] ������_brX]�f[cvu���y³�ko�u���o f c0jka0f'��udjkrbÑ
rX]Uuxcvu�c0�`_}c�e4glpl]�� o fkrÓgbc0�k]�a¸_brX]�f[cvu��Qo f`n�� j`plo fkrÓ�¦jke¸_bf`u��
_Xu�av_}c0o gXf`_b�(pl]Un�o�udo gXflÑ¯e¸_bÐX]�avu�o�u�_
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^ka0]�Ñ¯]Uuxcv_bÏk� o�ud�k]UpÒ^ka0gbc0gbÑ
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