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OQP RTS�U0V�WYX[Z\S�]_^:`�P[]1a,UbZ1cd]\e�U\c?R5cYR5f5`�S�]\g�WdfThiU0S�j�R`kV�cYU\f_R\l@`�]1Z1R`�P�RSm^,Wn`�Po`�P RpR5q�`�U0e�cYWYq�P hrR5g�`D]1a:q�`�U\g X�U0S�X
g R_Z\]\`�WsU0`�Wd]1gtV�S�]0`�]uf_]\cYq5l	f_v2S�S�R5g�`�cdwtcYR_U\X q�`�]?`�P RxX R5y1R_cd]\V�hrR_g�`z]\auhmv cd`�Wn{7U\Z1R5g9`zU0S�f�P Wn`�R_f`�v2S�R_q�WYg|^,P Wdf�P}U0S�`�Wn~�f_WYU\c
U\Z1R5g�`�q�f_U\g�g�R5Z1]\`�WYU0`�RD]\g�e�R_P�U\cda&]\a�`�P R5WdS�v�q�RS�qT� �9lx�5�0�*�i�uv f�P�e�U0S�Z�U0WYg WYg ZbU\Z\R_g�`�q|q�P�]\v�cdX�e/RrU0e�cdRD`�]�X R_U\c
q�v f_f5R5q�q�aNv cYcnw}^,Wd`�PmU,y1U0S�WdR5`�w|]1a ]\V V/]\g�R5g�`�q:�N^,Wd`�P}X�Wn��R5S�R5g�`@`�U0f5`�Wdf_q�U\g XkX Wd��RS�R_g�`zV�S�R5aNRS�R5g�f5R5q�������v2S�`�P R5S�hD]\S�R1l
`�P R_q�R�U\Z1R5g�`�q,q�P ]1v cYX�e�R}U	e�cdR|`�]b����������`�P�R5WdS,q�`�S�U	`�R_Z1WdR_q:]�y�RS:`�WYhrR|`�]DX�R_U\c�^,Wd`�P�f�P�U\g Z1Wdg Zif_WnS�f_v hrq�`�U\g f5R_q5�
�9v f�PbUkX2w2g�U\hrWdf�R5g�y2WdS�]\g�hDR_g�`m�N^,Wd`�P�WdhDV�R5S�a4R_f`:WYg aN]\S�hrU0`�WY]1g���WYq,U\X X2S�R5q�q�R_X�WYg�`�P WYq?V�U0V�R5SQ^,Wd`�P�UDhmv cd`�Wn{

V�]\V�v csU0`�Wd]1g�Ry�]1cdv2`�WY]1g�U0S�w[U\cYZ\]\S�Wd`�P h��$�������@�&U0f�P[V�]\V�v�cYU0`�WY]\g�S�RV S�R_q�R5g�`�qiU0g�R5y1]1cdy2Wdg Z�f5]1cYcdR_f`�WY]\g�]1a:e�U0S�{
Z�U\Wdg WYg Z�q�`�S�U0`�R5Z1WYR5q5��OQP WYqkq�R`�v V�f_U\goe�Rpf_]\g�q�WdX R5S�R5X�U\qDU\g�U0e�q�`�S�U\f`Dhr]9X�R5c&]1a:hmv cn`�WdV�cYR�U\X�U0V `�Wny�R�U\Z1R5g�`�q
^,P ]�U0S�RDv2V�X�U0`�WYg Zp`�P R5WdS|q�`�S�U	`�R_Z1WdR_qt]�y1R5St`�WYhDR1�k��v2StS�R5q�R�U0S�f�P�WYq�`�P9v q�U0`�`�P�RkWdg�`�R5S�q�R5f5`�Wd]1g�]1ax`�P Rm~�R_cdX�qt]1a
hmv cd`�Wn{7U\Z1R5g�`�q�wuq�`�R_hrq5l�cdR�U0S�g Wdg�ZDe9w�f5]\{*R5y1]1cYv2`�WY]\g�l�U\g X�Ry�]1cdv2`�WY]1g�U0S�w�f5]1hDV�v2`�WYg Z �
� R�S�R5V S�R5q�R_g�`Q`�P R�e�U0S�Z�U\Wdg�Wdg ZDq�`�S�U0`�R5Z1WYR5q?e9w�Umq�V�R5f_WYU\c�j2WYg X�]1a�~�g Wd`�R|U\v2`�]1hrU0`�U2lu^,P�Wdf�PpS�R���v�WnS�Rt]1g cnwT`�^?]

`�S�U\g q�Wd`�Wd]1g q|V�R5S�q�`�U0`�R\�T�uv f�P U\v2`�]1hiU0`�U"�N^,Wd`�P"U�cYWYhDWd`�R5X"f5]1hDV�cYR¡2Wd`�w���U0S�RiU�q�v Wd`�U0e�cdRrS�RV S�R_q�R5g�`�U0`�WY]1g�WYg U
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f5]1hDV�v2`�U0`�WY]1g�U\c?q�R5`�`�Wdg�Z2���&]1hDV�v2`�U0`�WY]\g�U0c:R¡uV�R5S�WdhrR5g9`�qkWYg X R_R5X�q�P�]_^ `�P�U0`r]1v2Srhr]uX R5cYcdWYg Z�f�P ]1Wdf_R�aN]\Sk`�P R
`�S�U\g q�Wd`�Wd]1g a4v g�f`�WY]\g hiU0j1R_q�Wn`�V�]1q�q�Wne�cdRka4]\StU\g ��� `�]TS�U	V�WdX cdw�~�g�X P WYZ\P�cnwu{�~ `tq�]\cYv2`�WY]1g q5����gbV�U0S�`�WYf5v csU0S_l�^?R
q�P ]�^ WYg�`�P WYq|V�U0V�R5S|`�P�U0`�]1v2S}U0V V S�]�U\f�P ��U0v `�]\hiU0`�Up^,Wn`�P U�cYWdhrWd`�R5X"f5]1hDV�cdR5¡2Wn`�w ^,P�Wdf�P U0S�RD]\V `�WdhrW��5R_X�e9w
U\g�������wuWYR5cYX qQy1R5S�wpR��if_WdR_g�`Qe�U0S�Z�U\Wdg�Wdg Zrq�`�S�U0`�R5Z1WYR5q:a4]\S:f_]1hkV�cdR5¡Te�U0S�Z�U0WYg WYg ZDV S�]\e�cYR5hrq:WYg�y�]1cny2WYg Zrhmv cn`�WdV�cYR
WYq�q�v R5q U\g Xkhmv cd`�WnV�cYR?]0V�V�]1g R5g�`�q:�N^,Wd`�PmX Wn�/RS�R5g9`�V S�R5aNRS�R_g f5R_q����
	,R5q�v�cn`�q�]\e `�U\WYg R5Xm^,Wn`�Pm`�P R&hmv cd`�Wn{�V�]\V�v�cYU0`�WY]\g
��� U0S�R}WYg a$U0f5`�f5cY]\q�R}`�]T]\V `�WYhiU\c?�$asS�]1h Uiv `�WdcYWn`�U0S�WsU\g�V�]1WYg�`�]1a@y2WYR^t��l�Ry�R_g�`�P ]1v Z1Pb`�P RkU\v2`�]1hrU0`�UrS�R5f_R5Wdy1R
g ]iR¡uV�cYWdf_Wn`,Wdg aN]\S�hiU	`�WY]1gbU	e/]\v `:`�P R|WYX R5g9`�Wn`�w�]0S:V�S�R5aNRS�R5g�f5R5q:]1az`�P R5WdS,]\V V�]1g R_g�`�q5�
OQP RrU\X�U0V `�U0`�Wd]1g�]1ax~�g Wn`�RiU0v `�]\hiU0`�UTe9w�hrR�U0g�q|]1a�Ry�]1cdv2`�WY]1g�U0S�w f_]1hkV�v2`�Wdg�Z�P�U\qtS�R5f5R_Wny�R_X�f5]1g q�WYX RS�U0e�cYR

U0`�`�R5g�`�WY]1g�Wdg�`�P R�V�U0q�`iWYg�`�P�R�~�R5cYX ]\a�Ry�]1cdv `�Wd]1g�U0S�w[V S�]1Z0S�U\hrhrWdg�Z �$���Q��� ul,���2l,�1�����	,R5f_R5g�`�cdw1l?q�Ry�RS�U\c
S�R5q�R�U0S�f�P R5S�qm]1v2`�q�WYX RT`�P RT��� f5]1hrhmv g Wd`�w P�U_y�R�U0cYq�] q�`�U0S�`�R5X `�] v q�RpRy�]1cdyuWYg Z�U\v2`�]1hrU0`�U�`�] q�]1cny�Riy1U0S�Wd]1v q
`�U\q�j2qrS�R5csU	`�R_X�`�] q�`�S�U0`�R5Z1Wdf�X R_f5WYq�Wd]1g2{*hiU0j2Wdg�Z[U0g�X�V�S�R5X WYf`�WY]1g/� � ^?R_cdcd{�j2g ]�^,g R5¡ U0hDV�cYR�WYq�� WdcYcYRS�� qr^?]\S�j
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e�R5`�`�RS_�xOQP�Wdq,Wdg�X Wdf�U0`�R5q:`�P�U0`,]\v S,hD]uX R_cdcYWYg Zrf�P ]1Wdf_R�a4]\S:`�P R|`�S�U0g�q�Wn`�WY]1g�aNv g f5`�Wd]1g�WYg f5S�R_U\q�R5q:`�P R�R��if_WdR_g fwpWYg
����q:a4]\S�]\e `�U\Wdg WYg ZrP WYZ1P cnwu{�~ `�U\v2`�]1hiU	`�U2�

L BNM�� E	� F�MNL H��� H���+� E�F �2F�MNIzE
� e�U0S�Z�U\Wdg�Wdg Zmq�`�S�U	`�R_Z\w1l9f5]1g q�WYq�`�WYg Z}]1a/U|~�g Wd`�R�U\v2`�]1hiU	`�]1g/l9WYqxS�R5V S�R5q�R_g�`�R5XTU\q?U0gi]\S�X R5S�R5Xiq�R���v�R5g f_R,]1a�Z1R_g R5q
WYg�]1v2S}Ry�]1cdv2`�WY]1g�U0S�w�hr]uX R5c��D��cYc@Z1R_g R5q|`�]\Z1R5`�P RS�f5]1g q�`�Wd`�v2`�RD`�P RDf�P2S�]1hr]\q�]1hrR\�TOQP RD`�w9V�Wdf�U0c q�`�S�v f`�v S�RD]1a
q�v f�P Uif�P2S�]1hr]\q�]1hrRmWdq�q�P ]�^,gbWYg ��WYZ ���\�Q�@WYZ1v2S�Rp�5Uiq�P ]�^,q�`�P R}Z1cY]\e�U\cGq�`�S�v f5`�v2S�R}]1a Uif�P2S�]1hr]1q�]1hDRm^,P WYf�P
R5g�f5]uX R5q�U�~�g Wd`�R,U\v2`�]1hrU0`�]1gD^,Wn`�P?"�WYg�`�RS�g�U0c�q�`�U0`�R5q5����`�U0`�R5q�U0S�RQWYg X R5¡uR_XDe9wm`�P R:g9v h}e�R5S�q��R*+SVSUSV*9"�I��\����S�]\h
cYR5a4`&`�]�S�WYZ1P�`_lu`�P R�f�P2S�]1hr]\q�]1hrRtf_]\g�q�Wdq�`�q?]1a�q�Ry�RS�U\c�V�U0f�j�R`�q?]\a�Z1R5g R_q&f_]1g�`�U\Wdg WYg Z��$WN�xU�V�]1Wdg�`�R5S&`�]}`�P R�Wdg�Wn`�WsU\c
q�`�U0`�RO�TE��0E��xU\g X �$WYW4� `�P�R�X R_q�fS�WdV `�WY]\g�]1azU0cYc�WYg�`�R5S�g�U\c/q�`�U	`�R_qP���!*TSUSVSU*��� ���%5�79?wTX R_aNU\v cd`_lu^?R|v q�R|U\v2`�]1hiU	`�Um^,Wd`�P
��,kq�`�U	`�R_q:WYg�`�P R�R¡uV�R5S�WdhrR5g9`�qQS�R5V�]\S�`�R5X�WYg�`�P WYqQV�U	V/RSm�$W�� R1�dlQ"�4 ��,����
OQP RTq�`�S�v f5`�v2S�Ri]1a,U�q�WYg Z1cdRpq�`�U	`�RpWdqmq�P ]�^,g[Wdg[X R`�U\WYc�Wdgo�@WYZ2�?�e�����g RTq�`�U0`�RTf_]1g�`�U\Wdg q}`�P Rpf5]1g q�R5f_v2`�Wdy1R

X R_q�fS�WdV `�Wd]1g�]1aQ`�P�R��)G�{*X WdhrR_g q�Wd]1g�U\cN��X�R5hiU\g X B#Gl `�P Rpf_]\hDV�]1g R_g�`�qD]\a:`�P Rp`�S�U0g�q�Wn`�WY]1go`�P S�R5q�P ]1cYX B@ �BA\l�U\g X
`�P Rbf_]\hDV�]1g R_g�`�qT]1a�`�P R�`�S�U\g q�Wn`�WY]1g aNv g f5`�Wd]1g B� �Ne�R5WYg Z `�^?] q�`�U0`�R5qTWdg ]1v2STf�U\q�R	��� �@WYZ\v S�Ro�5fbq�P ]�^,qi`�P R
Z1R5g R5`�Wdf}f5]uX R}]1a Urq�WdhDV�cYR}`�^?]0{*q�`�U0`�RmU\v2`�]1hrU0`�]1g[�N^,P WYf�PbWYq�U	e�cdR�`�]ig R5Z1]\`�WsU	`�R}]�y�RS &DWdq�q�v�R5q����Q�@WYZ\v S�RT�5XbWdq
UDZ\S�U	V�P Wdf�U\c�X R5q�f5S�WnV�`�Wd]1g�]1az`�P WYq,U0v `�]\hiU0`�]1g/�
OQP R�Wdg�Wn`�WsU\c?q�`�U0`�R�]1a:`�P WYqrU\v2`�]1hiU0`�]\g�WYqDq�`�U0`�R5�����$q�Wdg f_R5�TE��0E��F4 �9���o�Q`�2�4 �ul�`�P R�U\v2`�]1hiU0`�]\g�`�P9v q

f5]1g f_R5X R_q,WYq�q�v R �iU\g Xbf5csU\Wdhrq,WYq�q�v RT�T�)#��34 �rU\g X #	%/4 ��Wdgbq�`�U0`�RR�%�	���Q��]_^ q�v2V V�]1q�R�`�P�U0`:`�P R�]\V V/]\g�R5g�`
]1a�`�P WYq�U\v2`�]1hiU	`�]1gif5csU0WYhrqxe�]\`�PDWYq�q�v R_q�U0`.2$4 �2� OQP R:X R_hiU0g�X q&U	S�R:`�P R_gDWYg f_]\hDV�U0`�Wde�cYRm�$q�Wdg�f5RQe�]\`�PDV�cYU_w�RS�q
f5csU\Wdh WYq�q�v R"��������q�q�v hrRp`�P�U0`k`�P RpZ�U\hrRpf5]1g�`�WYg9v R_qDU0`�2F4 �\�"OQP�R�U\v2`�]1hiU	`�]1go`�P�R5g[q�P WYa4`�qm`�] q�`�U0`�R5� %
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Structure of a bargaining automaton:

(a) Initial State (s ), State (s ), …, State (s )

(b) x  … x … f  f

State s State s

s x x f   f x x f   f

(c)

(d)   x  = 0                               x  = 1

x  = 1         x  >= 0          x  = 0

x  >= 1

0    0    1     0    1     0   1     1    0     1    0   1   1

init 0 q-1

0 m-1 tr,0 tr,m -1 0 1

0 1

init 0 1 tr,0 tr,1 0 1 0 1 tr,0 tr,1 0 1

0 0

1 0 1

1

t t

t t t t

s0 s1sinit

else always

�@WdZ1v2S�Rp��2 ��R5g�R`�WYf�S�RV S�R_q�R5g�`�U0`�WY]1gb]\axU\g U0v `�]\hiU0`�]1g/�}��U9�QOQP�R}Z1cd]\e�U\czq�`�S�v f5`�v2S�R�]1axU0g�U\v2`�]1hiU	`�]1g�^,Wd`�P7"
q�`�U0`�R5q5��OQP RtWYg Wn`�WsU\c/q�`�U0`�RO�TE��!E'� S�R5aNRS�q?`�]D]\g�Rt]1a�`�P R4"}hiU\f�P WYg R|q�`�U0`�R5q ���QI �% ���%_�,�Ne��Q��`�S�v f`�v S�Rt]1azUkq�Wdg Z1cYR
WYg�`�RS�g�U\c q�`�U0`�R\���$f0� ��R5g R5`�Wdfrf5]uX Rr]\a?U\g"R¡ U\hDV�cdRiU\v2`�]1hiU0`�]\g��rOQP Wdq}U\v2`�]1hiU0`�]1g�P�U\q|`�^?]�Wdg9`�RS�g�U\cxq�`�U	`�R_q
U\g X�Wdq,f_U0V�U0e�cYR|]1a�g�R5Z1]\`�WYU0`�WYg Zr]_y�R5S:`�^?]rWYq�q�v R5q5���$X��:��`�S�v f5`�v2S�R|]1az`�P R�U\v2`�]1hiU0`�]1g/�

e�R_f_U\v q�RT`�P�R�]0V�V�]1g R5g�`�� qDX R5hiU\g X�U0`�2�4 � WYqkg�]0`Dq�hiU\cYcdR5Sk`�P�U\g[`�P Rp`�S�U0g�q�Wn`�WY]1go`�P S�R5q�P ]1cYX qDq�V�R_f5Wd~�R5X[WYg
q�`�U0`�R��%�b�N`�P Rr]\V V�]1g R5g9`}X R5hiU\g X q #��&4 ��� � 4 @ �BAFE �rU\g X�#	%D4 � 4 @ �BAFE %���TOQP RiU\v2`�]1hiU0`�]\g"`�P RS�R_a4]\S�R
q�R5cYR5f5`�qt`�S�U\g q�Wd`�Wd]1g �0% 4 �\��9QR5f�U\v q�R�� �&4 �0% 4 �DWdg"q�`�U0`�R�� %_l�`�P RrU\v2`�]1hiU0`�]1g�^,WYcdc S�R5hiU\WYg�WYg�`�P�Wdq�q�`�U	`�R
X v2S�WYg Zr`�P RtS�R_hrU\WYg X R5S,]1az`�P R|Z�U\hrR\�
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��g �9R_f`�WY]1g ��l&^?R�f_]\g�q�WdX R5Sr`�P R�q�Wn`�v�U0`�WY]1g Wdg�^,P WYf�P U\v2`�]1hrU0`�U�WYg ��&�q�RV�U	S�U0`�R�V�]\V�v csU0`�Wd]1g qig�R5Z1]\`�WYU0`�R

^,Wd`�PTR�U\f�Pp]\`�P R5S?]�y1R5SQ�mWYq�q�v R_q5��OQP R�WYg�`�R5S�U0f5`�Wd]1g q&e�R5`�^?R5R5gT`�P RtU\v2`�]1hiU0`�U}WYgT`�P R�X�Wn��R5S�R5g�`?V�]\V�v csU0`�Wd]1g q:U	S�R
X R5V�Wdf5`�R5X�q�f�P�R5hiU0`�Wdf�U0cYcdw WYg���WYZ �'&u���&U0f�P V�]\V�v�cYU0`�WY]\g�]1axR5y�]\cdy2Wdg�Z�U\v2`�]1hiU	`�UpWYq�S�R5V S�R5q�R_g�`�R5X�e9w�UpX WYq�`�Wdg f5`
g ]uX RiWdg�`�P�Wdq|~�Z1v2S�R1�TOQP RiR5X Z1R_q|e�R`�^?R_R5g�`�P RrX Wd��R5S�R5g�`}g ]uX R_q�Wdg�X Wdf�U0`�RD^,P WYf�P U\v2`�]1hiU0`�U�g R5Z1]\`�WYU0`�RD^,Wd`�P
R_U\f�P"]\`�P R5S_�pOQP Rr`�]\V�]1cd]1Z\w�]1a�`�P Rig R`�^?]\S�j"Wdg �@WdZ �
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R¡uV�R5S�WdhrR_g�`�qm�$q�R5Rk�uR5f`�WY]1g��1�&^,P R5`�P RS�]1v2S�U0V V S�]�U\f�P U\cYq�]r^?]0S�j2q,WYg�f�U\q�R�]1a�hr]\S�R}U\q�w2hrhrR`�S�WYf|e�U0S�Z�U\Wdg�Wdg Z
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Ry�]1cYv2`�Wd]1g�U0S�w q�w2q�`�R5h WYq}V�R5S�`�v2S�e�R_X e9w q�v X X�R5g/l e�v2`kcd]uf�U0c&q�P ]uf�j2q���� ��go`�P RTq�R_f5]1g X[q�f5R_g�U0S�Wd] l@`�P Ri^?R_WdZ1P�`
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Pop.:    1                2                 3                4                 5               6

0.5
0.5
0.0
0.0

0.0
0.5
0.0
0.5

0.5
0.0
0.5
0.0

0.5
0.0
0.0
0.5

0.0
0.0
0.5
0.5

0.0
0.5
0.5
0.0

0.5
0.5
0.0
0.0

0.0
0.5
0.0
0.5

0.5
0.0
0.5
0.0

0.5
0.0
0.0
0.5

0.0
0.0
0.5
0.5

0.0
0.5
0.5
0.0

Pop.:    7                8                 9                10              11              12

�@WdZ1v2S�R�& 2@Oz]\V�]1cd]1Z\wk]1a�`�P R?e�U0S�Z�U\Wdg�Wdg Z�g�R`�^?]\S�jm`�P�U0` ^?R:q�`�v X2wkWYgT�9R_f`�WY]1gT�9�@��v2`�]1hiU	`�UtWYg���&�V�]\V�v csU0`�Wd]1g q
g R_Z\]\`�WsU0`�Ri]�y�RSm� WYq�q�v R5qkWdg `�P WYqmf_U\q�R\���&U\f�Pog ]uX RTWYg `�P WYqmg R`�^?]\S�j �$WYg X WYf_U0`�R5X e9w Ubf5WdS�f5cYR	��S�RV�S�R5q�R5g9`�qkU
V�]\V�v csU0`�Wd]1g[]1a:R5y1]1cdy2Wdg Z�U\v2`�]1hiU0`�Uu����g[R5X Z1RTe�R5`�^?R5R5go`�^?]�g ]uX R5qkWYg X WYf_U0`�R_qm`�P�U0`DU\v2`�]1hiU	`�U Wdgo`�P�RT`�^?]
f5]1g g�R5f`�R_X�V�]\V�v csU0`�Wd]1g q,f_U\g�e�U0S�Z�U\Wdg�^,Wd`�P�R_U\f�P�]0`�P�RS_�

Pop.:    1                2                 3                4                 5               6

0.6
0.4
0.0
0.0

0.0
0.6
0.0
0.4

0.6
0.0
0.4
0.0

0.4
0.0
0.0
0.6

0.0
0.0
0.6
0.4

0.0
0.4
0.6
0.0

0.6
0.4
0.0
0.0

0.0
0.4
0.0
0.6

0.6
0.0
0.4
0.0

0.4
0.0
0.0
0.6

0.0
0.0
0.4
0.6

0.0
0.6
0.4
0.0

Pop.:    7                8                 9                10              11              12
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y�R5f5`�]0S�q,]1a@U\cdc�V�]\V�v csU	`�WY]1g q�U0S�R�Z\S�U\X v�U\cdcdw�f�P�U\g Z1Wdg�Zi]�y�RS,`�WdhrRT�$W�� R1�dl�`�P R�f�P�U\g Z1R_q�U0S�R�hD]\S�R�Z\S�U\X v�U\cYcnw�l e�v2`
U0��R5f5`Q`�P R�R5g�`�WdS�R�f5]\{*R5y1]1cdy2Wdg Zrq�w2q�`�R5hp���
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Z1R5g R5S�U0`�Wd]1g ,��4�2l `�P Rt^?R_WdZ1P�`,y�R5f5`�]0S�qQS�R_hiU0WYg�`�P R|q�U\hrRT�$W�� R1�dl�U\q:WYg��@WdZ �������
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X R5`�RS�hrWdg�R5X�e9w�g�R5Z1]\`�WYU0`�WY]\g�^,Wd`�P UrV�]u]\cz]1a@]\V V�]1g R_g�`�q�X2S�U_^,g asS�]1h `�P R}f_]\g�g R5f5`�R5X�V�U	S�R_g�`�U\cGV�]\V�v csU0`�Wd]1g q
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Upper Bound (Non-Discrim. Strategies)
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Upper Bound (Non-Discrim. Strategies)
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Upper Bound (Non-Discrim. Strategies)

Upper Bound
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av.
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A A2B���IzEGL���K	�_MNIGE��
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