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ß'1_ÄÅ/7¿?]|/À6ÀÂ�-Jº%2�+pº%"�6�6�$TÝ ÛrÜpî ØÚÙò U�-Jº%2�+fÌ @ Ý ØÚÙò [ÚÌ
3T�4�5� �0Êf�4!Z!�IJ�H!vKLP�Ps![F�qH@¨wsk

÷SøÐ÷ Ôéþ��B��ûP�ÕÖ�����	�f����þØ×?ü��	��
�ü¶�iþ»��afÙ ¨�Ú �r�1
ëµ�pKLI��pK_PHPs![F�B�@Ue�]�!�q�XjDGPmIS��!,Y[DG`b`bDGF³�WF�D	]~TC!Zq�hG!,DGPs![XJKLISDGX(euXSDG` IS��!�TxK_FHhGNpK_hG!A6 =}B)�
`b!ZFRIS@CDGF�![q�!�K_XcTC@C!ZX[MH@CI�@aB~Bj��D	]fFy@aF#� ®�K_h_@CFyK_F�q��}KLTCPs![XSFi�	�G�L±_�sIS�pKLI�==q í�î ð%ñò P�XSD	�W@aqH!ZB�KEBSD_N�F�q
K_F�q�Y[DG`bPHTa!�IJ!bK'wn@CDG`gKLIS@Cª�K'IS@CDGFieuDGX5IJ�H!oTxK_FHhGNpK_hG!oì í�î ð�ñò ]~@CIS��XS!ZBjPs![Y[I�IJDIÝ ò kv�}!ZXj!_M¶��BS��D	]

���



IJ��KLI�@CI�@CBEKLTCBSD,K�Y[DG`bPHTC![IJ!�K'wn@CDG`gKLIS@Cª�KLIj@aD_F#euDGX�IS��!gTaK_F�h_NpK_hG!gì í�î ð%ñò ]~@CIS�lXj!ZBSP.!ZY�IvISDhÝ ÛrÜò k
� �pKLI)@aB[MfIS��!ZXj!iK_Xj!�F�DQF�!�]ÒYZDGF�Bj!ZVWN�![F�YZ![B�@CF´IJ��!�TxK_FHhGNpK_hG![Byì í�î ð%ñò IJ�pKLI�euD_TUTaD	]ÇeuXSDG` : <�k
¥�DGXj!ZD	�G![XZM�XS![BjISXj@CY[IS@CF�hgIJD(²pFH@UIJ!�BjISXSN�Y�IJN�Xj!ZB}q�D4![BfF�D_IfY%�pK_FHhG!EKLFW\WIS�H@aFHh�k

,.- �/�����ÎÅ ë ÈLÉBÛ-ÊE=[q í�î ð%ñò /a2g1�2	$'34*.¿�1_*.¿i"%$'&5+.Äaº�6�ºb1�äG/0$'&g1_67/²±	1_67/0$'*g¾�$'-5ì í�î ð�ñò ]|/À6uÂ�-%º%2�+pº%"�6
6�$)Ã�$'6uÂyÝ ÛrÜò 1_*.¿�Ý ÛrÜpî ØÚÙò Uc1_*.¿(Âpº�*�"%ºv1_Ä�2	$@]|/À6ÀÂ�-%º%2�+pº%"�66�$)Ã�$'6uÂ@×VÛrÜò 1_*.¿T×VÛrÜpî ØÚÙò [ÚÌ
3T�4�5� �0Êf�4!Z!�IJ�H!vKLP�Ps![F�qH@¨wsk

ël!�q�D?F�D?ts!�ISIJ![X�]~@UIJ�beuXJKL`g!�qH@CBjIj@aF�h_NH@aBj�pK_tH@UTU@CI�\_k�«5e�YZDGN�XjBS!LMn]�!5K'TaXj!�K_qH\b�WF�D	]¡euXjDG`Æ� ��!�¸
DGXj!Z`ÎÙHk�§AIS�pKLIeuDGXj`ENHTaK_B|@aF)ì í�î ïHî ð�ñò Y�K_F�FHD_I�qH@aBcIS@CF�hGNH@CBS��K_XStH@UIJXSK_Xj\�8u@aF4²pFH@UIJ!'>OeuXJKL`g![B�BSKLIS@CBjeÀ\W@CF�h
IJ�H!E: <.=ÍeuXjDG`�D_F�!ZBfIJ�pK'Ifq�D�FHD_I�k¬�N4I5� �H!ZDGXj!Z`ÇÙHk ÙbIS![TUTaBfN�BfIJ��KLI~]�!?Y�KLF�qH@CBjIj@aFHhGNH@CBS��²�FH@CIS!
euXJKL`g![B�BJKLIj@aBceÀ\n@CF�hyIJ�H!): <.=ÊeuXSDG`ÒDGF�![B�IS�pKLI�q�DyFHD_I�M¶N�Bc@aFHh�euDGXj`ENHTaK_B�IS�pKLIA@CFW�_D_TU�G!gYZDG`b`bDGF
�WF�D	]~Ta![q�hG!Lk^�;IO@CBOKLTa`bDGBcI·@a`b`b!ZqH@aKLIS!�euXSD_`�� ��!ZD_XS!Z`ÍÙHkU�	°~IJ�pK'I�IS�H@CBON�Bj!�DLe�YZD_`g`bDGFv�WF�D	]~Ta![q�hG!
@CB�F�![YZ![BSBJKLXj\Gk�� ��!�XS!ZKLT.PsDL@aFRI���!ZXj!�@CBIJ�pKLIZMWBj@CF�YZ!f]�!}q�D?F�D_I��pK��G!f@aF4²pFH@UIJ!5Y[DGF_¼½N�FHY[IS@CDGF�B@CF�IJ�H!
TaK_F�hGNpKLhG!_MOYZDG`b`bDGFQ�WF�D	]~TC!Zq�hG!�@CBEFHD_IEqH![²pFpKLtHTa!�@aFlIS!ZXj`gBvD_e~�WF�D	]~TC!Zq�hG!Lki¥�D_XS!ZD	�_!ZXZM^²�FH@CIS!
YZD_F_¼½N�F�Y�IS@CDGF�B�D_eeuDGXS`vNHTaK_B5@CFW�_D_TU�n@CF�h��nFHD�]~TC!ZqHhG!gK_F�qiP�XjDGtpK_tH@UTU@CI�\iqHDyF�D_IABjN�7gYZ!(euDGX�Y%�pKLXJK_Y�¸
IJ![Xj@Cª[@CF�hoIJ�H!�: <s=v�H@aF4²pFH@UIJ!AYZD_F_¼½N�F�Y�IS@CDGF�B�8¤P�K_XjIj@aY[NHTxKLXjTU\GM4IS��!5@CFH²pFH@UIJ!AY[DGF_¼½N�FHY[IS@CDGF�B~qH![²pF�![q�tW\
IJ�H!vþ DGPs![XJKLISDGX�>�KLXS!�F�!ZY[!ZBjBJK_Xc\Gk

,.- �/�����ÎÅ ë ÈLÉ É�ÊdZ�$'-�1_ÄÀÄ|ç @ *�$i2	º�6[! $½¾A¾�$'-�&(34ÄU1'2y/À*dì í�î ð�ñò ¿_/a2�67/À*WÁG34/a2%Âpº%2=×ÀÛrÜpî ØÚÙò ¾�-J$'&
×�ØÚÙò >�×VÛrÜpî ØÚÙò Ì
3T�4�5� �0Êf�4!Z!�IJ�H!vKLP�Ps![F�qH@¨wsk

� ��!ZBj!�XS!ZBjNHTUIJBgK_XS!)VnN�KLTC@UI%K'IS@U�G![TU\�Bc@a`(@UTxK_XoISD�IJ��D_BS!�P�XjD	�G!Zq�tR\�Úz@CP�`gK_FÛ�¢���G�R�'�¤MKLTUIJ��DGNHhG�
IJ�H!ZXS!)K_XS!gF�DGFRISXj@U�n@aKLTIJ![Y%��FH@CY�KLT�qH@Ur�![XS!ZFHYZ!ZB[k,Úz@CP�`gK_FlBj��D	]fBEIJ��KLI?h_@C�_!ZFdK�BjISXSN�Y�IJN�Xj!I¥ F�DLI
BJK'IS@CBjeÀ\W@aFHh£8¤�4@aB�euDGXS`gKLTU@Cª�KLIj@aDGF D_e�>bIJ��!l: <s=vM}K�]�DGXjTCq¯j @CFM¥ M�K_FHqQÜ 9 °HM}IJ��![XS!�@aB�K
BjISXSN�Y�IJN�Xj!T¥ ÝmIS�pKLI~BSKLIS@CBj²p![B~IJ��!?: <.=ÑK_F�q�]�DGXjTCq¸juÝ�@CFu¥ Ý³BSNHY%��IS�pKLI½jÛK_F�q¸juÝ³K_h_XS!Z!5DGF
KLTUT|euDGXS`vNHTaK_B�D_e q�![PHIJ�#KLI?`bDGBjIEÜ 87]f�H!ZXS!bIJ�H!�¿nº�+.6ÀÂ�D_e KyeuD_XS`EN4TxKy@aB�IJ�H!gqH!ZPHIS�lD_e�F�!ZBcIS@CF�h
D_e·IJ�H!A`gDnqpKLT�DGP.!ZXJK'IJDGXjB�@aFyIS��!5TaK_F�hGNpKLhG!_�HIS�WN�BZM�euDGX�!�wHK_`bPHTC!_M�ú Ï � �pK_B~q�![PHIJ���GMpú Ï ú ô`� KLF�qúgû;8 ���'Ï 8 � >S¿ �L>��pK��G!oq�![PHIJ��¯nMzK_F�q ���LÏ 8 ���	ô 8¤ú Ï�� >E¿ �L>E
 �rGG¯g��K_B5q�![PHIJ��ÙW>%k5«AF�IJ��!oDLIJ��![X
�pK_FHqzM4@CF�Úz@aP�`gK_F�» B euXSK_`b![]�DGXS��MHIS��!ZXj!AK_XS!5YZDGF�Bj!ZVWN�![F�YZ![B}D_e¶IS��!�: <.=£![�_!ZFy]~@CIS��DGNHI YZDG`b`bDGF
�WF�D	]~Ta![q�hG!�@CFmIS��!,TaK_F�hGNpKLhG!_kµ��F´PpKLXjIS@CYZN4TxK_X[MfÚz@aP�`gK_F³BS��D	]fB�IJ��KLI�KLhG!ZFRIJB[»�t.![TU@a!�e�`EN�BcIyt.!
]�ºS1�Y'ÄÅ¹,"%$'*H2�/a2�6�º�*p6}@CF�IS��!(BS![F�BS!bIJ�pK'IA@CIA@CB�@a`bP.DGBSBc@at4Ta!beuDGX�K_hG![FRIJB�IJD��pK��_!be7K'TaBj!gt.![TU@C![euBZkb®pDGX
!�wHK_`bPHTC!_M_h_@C�_!ZFv�H@aB·euDGXj`�K'TC@Cª�KLIj@aD_FvD_enIJ�H! : <.=EM	@CI·@CB¶@a`bP.DGBSBc@atHTC!�euD_XOKLhG!ZFRI���ISD5KLBSYZXc@at.!�PsDGBc@CIj@C�_!
P�XjDGtpK_tH@UTU@CI�\yISDbIS��!�![�_!ZFRI5IS�pKLI � @aB~IJXjN�!?t�NHI}K_hG![FWI5¯(K_BjYZXj@CtH@CF�h)PHXSDGtpKLtH@CTU@UI�\�°bISD(@CIZk�� ��KLIf@aB[M
���LÏ 8 � ù ���	ô 8 � >^ý °W>o
³°b@CB~@aFHYZDGF�Bc@aBcIJ![FWIZk

}D_IS!yIJ�pKLI(IS�H@CBbeuD_XS`EN4TxKi@aB(Y[DGF�Bc@aBcIJ!ZFRI�@aFxÝ ÛrÜô k�:�DGF�Bc@aqH!ZXbIJ��!�BjISXSN�Y�IJN�Xj!�qH!ZBSY[Xj@Cts![qm@CF
®O@ChGN�Xj!�±Hk´� ��![XS!�K_XS!�I�]�D�]�D_XjTCq�BZMij Ï K_F�q j ô k�=5hG![FWI�¯iY�K_F�FHD_I)q4@aBcIS@CF�hGNH@CBS�³IS��!Z` ]f�4@CTC!
K_hG![FRIv��YZK_Fl87BSD�K_hG![FWI5¯4»�BfPpK_XcIS@UIS@CDGF��pK_BfDGF�!�!ZVWNH@U�LKLTC!ZF�Y[!EY[TaK_BjB½ÓMprj Ï è0j ô tZÓ¡]f�H@UTC!vKLhG!ZFRI?�G»�B�pK_BoI�]�D'Ó�prj Ï t�KLF�q7prj ô tG>%k�=5hG![FRI�¯�KLBSYZXc@at.!ZBbP�XjDGtpK_t4@CTU@CI�\´��IJDVj ô K_F�qdP�XjDGtpK_tH@UTU@CI�\d°,ISDj Ï k5«�tW�W@CDGN�BcTC\_M¶K_hG![FWIE�G»�B5P�XjDGtpK_tH@UTU@CI�\,KLI�j Ï K_F�qgj ô @aB}q�![IS!ZXS`(@CF�!Zq�k��;e � @CB5IJXjN�!oK'I\j Ï KLF�q

�	�



Agent 1

Agent 2
0 1
w w1 2

1 1

®�@ahGNHXS!�±�ó|=�euXJK_`b!�BJK'IS@CBjeÀ\W@aFHh�: <´t�N4IfF�D_I5: <jÞ�k

e7KLTCBS!(K'I\j ô M.IJ��![FiY[TC!�K_XcTC\ ���LÏ 8 � ù ���	ô 8 � >�ýÑ°n>�ýÎ�E@aB�IJXjN�!(KLI�j Ï kA¥�D_XS!ZD	�_!ZXZMsIJ�H@CB�BjISXSN�Y�IJN�Xj!BJK'IS@CBj²p![BE: <~��]�!(Y�KLF�IJK_�_!oIS��!oP�Xc@aD_X5IJD�K_h_XS!Z!o]~@UIJ��KLhG!ZFRIv¯4»�B�P�XjDGtpK_tH@UTU@CI�\i`b!ZK_BSN�Xj!_kv}D_Ij@aY[!
IJ��KLI�IS��!5Y[DG`b`gD_FyP�Xj@CDGX KLBSBj@ChGF�Bia Ï 8Kj Ï >�P�XSDGt�K_tH@UTC@UI�\y°Hk^� �H@aB�@aB PHXS!ZY�@aBj![TU\)]f�pK'I�@CB qH@CBJKLTUTaD	]�!ZqtR\�Úz@aPH`�KLFzk

Úz@aP�`gK_F�» Bv8¤BcTC@ChG�RISTU\�BjISXSDGF�h_!ZX�>��_!ZXSBc@aD_F,D_e�IJ��!v: <.=ÍYZK_F�ts!AeuDGXj`�K'TC@CªZ![q,K_B~euD_TUTCD�]fB[ó
: < Þ k�� ��![XS!�!�wn@CBjISB5K(P�XjDGtpK_tH@UTU@CI�\yBjPpK_Y[!�8X_#ènmEÍ�è%<|X�Íg>�BjN�Y%��IS�pKLI�M4euDGX~KLTUT¶üSMZjvM4@Ue�cTeyû�8�j?>�ý

8KaAû;8Kj�>%ènmol î û7è%<|X4l î ûu>%M	IJ��![F=mol î û�º¶mSÍ)M'<|XnÍ�8KaAû;8Kj�>S>R
¡°HM�KLF�q?<X4l î û;8'Ï�>^ý <|XnÍ�8'ÏyD aAû�8Kj?>j>euDGXfK'TCT�Ï¾s�mil î û0k
Ú¶![IS×ÀÛrÜ�ßò M�×ÀÛrÜ�ßjî ØÚÙò M Ý Û�Ü�ßò M.K_F�q«Ý Û�Ü�ßjî ØÚÙò qH!ZF�D_IS!vIS��!vBj![ISB�D_e�euXSK_`b!ZBE8¤XS![BSPzkUM�²pFH@UIJ!veuXSK_`b!ZB[M
BjISXSN�Y�IJN�Xj!ZB[M�²�FH@CIS!vBcIJXjN�Y[ISN�XS![B�>�euDGX~ç�K_hG!ZFRISBfIS�pKLIfBSKLIS@CBjeÀ\�: < Þ k

Úz@aP�`gK_F�» B�XS![BSNHTUIJB�Y%�pK_XJKLY[IJ![Xj@Cª[@CF�hEIS��!fYZDGF�Bj!ZVWN�![F�YZ![B~D_e¶: <jÞ^@CF�IJ�H!fTaK_F�h_NpK_hG!�ì í�î ð%ñò Y�KLF)t.!
�W@a!�]�![qzM�@aF�IJ!ZXj`bB}D_e�IJ�H!�euXSK_`b![]�DGXS����![XS!LMsKLB}K(Y[DG`EtH@CFpKLIj@aD_F,D_e�XS!ZBjNHTUIJB�XS!ZhGK_XSqH@CF�h�K'wn@aD_`�K'IS@¨¸
ª�K'IS@CDGF�BAK_FHq,euXJK_`b!vqH@aBcIS@CF�hGNH@CBS��K_tH@UTC@UI�\Gk��~t�Xc@a!�å�\�Xj![�W@a!�]Í�H@aB5XS!ZBjNHTUIJBA��![XS!y8uIJXJKLF�BjTaKLIJ![q,IJD�IJ�H@CB
euXJKL`g!�]�D_XS��>%k

Úz@aP�`gK_F�²pXjBjIvBS��D	]fB�IJ�pKLIAIS��!(TxKLF�hGNpK_h_!�ì�í^î ð%ñò Y�K_F�FHD_I?qH@aBcIS@CF�hGNH@CBS�lBjIJXjN�Y[ISN�XS![BvBSKLIS@CBjeÀ\W@CF�h
: < Þ euXjDG` IJ��D_BS!�BSKLIS@CBjeÀ\W@CF�h�IJ��!g]�!ZK_�_![X,"%$'&(&)$'*l2�3�+R+p$'-�6?K_BjBSN�`bPHIj@aDGF�k�=�BcIJXSNHY[IJNHXS!¸¥ ý
8`_�è�a Ï è�é�é�é[è�a ò èdcNe Ï èZé�é�éZèdcNe ò è0��>OBSKLIS@CBj²p![B�IJ�H!}Y[DG`b`gD_F)BSNHP�PsD_XjI�K_BSBjN�`bPHIS@CDGF)@Uez@UI�BSKLIS@CBj²�!ZBIJ�H!�euDLTCTCD	]~@aF�hgYZD_F�qH@UIS@CDGFzó
:~�.k5®pDGX�KLTUTO]�DGXcTaq�B�jOs�_ÆMsKLhG!ZFRIJB}üSèÐ~pMsK_F�q�![�G![FRIJBÂ� º¯aAû;8Kj�>®{haS}'8Kj�>%Mp@Ue<|Xdl î û08X�(>�ý�°

IS��!ZF�<|Xdl î }�8K�b>^ý °Hk
Ú¶![I�×VÛ|àò 8¤Xj!ZBSP�kCM ×VÛ|à_î ØÚÙò >�Y[DGF�Bj@CBjIvD_eIJ�HDGBS!(euXJKL`g![BA@aFV× ò 8¤Xj!ZBSP�kCM®×�ØÚÙò >fIJ�pK'I�BJKLIj@aBceÀ\�:~�sk�:~�@CB5Y[TC!�KLXjTU\�]�!�K_�L!ZX�IS�pK_Fi: < Þ 87@¤k !LkCM�×ÀÛrÜ�ßò ºé×VÛ|àò >Jk}��FRIJN4@CIj@C�_![TU\GM�@UI���DLTaq�B5K_B}TCDGF�h�K_B5ü�K_F�q¦~p»�B
P�Xc@aDGXjBfK_BSBc@ah_F�PHXSDGtpKLtH@CTU@UI�\�°EIJDoIS��!ABJK_`b!A!��G!ZFRISBZMsK_F�qyq�Dn!ZB~F�DLIfXS!ZVWNH@CXS!�IS�pKLI~IS��![\�K_BSBc@ahGF�IJ�H!
BJKL`g!?P�XjDGtpK_tH@UTU@CI�\�ISD)K'TCT·!��G!ZFRISBZk ��D	]�!��G!ZX[M�Úz@CP�`gK_F,Bj��D	]fB�IS�pKLIfIJ�H!?BSK_`b!AeuDGXS`vNHTxKLB�@CF,ì�í^î ð%ñòK_Xj!��LKLTU@Cq�@CF�tsD_IS��BS![ISB}DLe�BcIJXSNHY[IJNHXS!ZB[k

,.- �/�����ÎÅ ë ÈLÉZÇ Êo� Úz@aP�`gK_F��	�G�G�'�{ZO$'-?1_ÄÀÄ.õ�siì í�î ð%ñò @ ]�ºAÂH1	ß_º½× Û4àò D ýÛõ9/ Ë7× Û�Ü ßò D ý£õiÌ Ï J
ÔL� üFý�æ;ä.ë�× ×§í.�ZíQé§å�Ö�ëZêÕå.á;à�3�çÈãTæ;û�éÆã$á;çÈãRä	×§æ�àXê	×Âív�pàZáý�àXä.êXæ;ëZì	×Âçf�dá;ë[Ö$çeãc�{ïXé§ê ý�ç.�¬ìXíÎä.ã;é§ê.ñ�æ;û�ç�æNçeý¥û.ê�é µXä.çÈã$à��

Õ û�çÈàZá;çjÖ³��� õr���bç$ýÈë�êµãRû�à�� æ;û.ë�æLëf�pàZá0Ö�ä	×Æë�é§ãIãRë~æNéÆã7� çÈèÉéÆê	á	âAã( ) áNçeã;åR���4á	â4ä ß( , éG�{é§æLéÆãFãRë~æ;é§ã7� çÈè�é§ê	á	â�ã�! å�æ(
) á;çÈãRåR����á%â4ä ß ! å�æ( , � æ;û.çAá;çÈãRä	×§æ+û�à�×Æè.ã��pàXáwë�áRì�éÂæRá;ëZáNí �dáRë�Öçeãwë�ãf�qçj× ×a�

�	�



Úz@aP�`gK_FyeuN�XcIJ��![X~BS��D	]fB~IJ��KLI~]�!ZK_��Y[DGF�Bj@CBjIS!ZF�Y�\�qH@CBjIS@CF�hGN4@aBj��!ZBfeuXJK_`b![B~BJKLIj@aBceÀ\n@CF�h):~�)euXSDG`
IJ�HDGBS!AIJ��KLI�q�DbF�D_I�k�¥�DGXS!�P�Xj!ZY[@CBS!�TC\_MsY[DGF�Bc@aq�![X�IS��!AeuD_TUTaD	]~@CF�h)K�w4@CDG`�ó

ë´:5k ��� û�8;õ�ù ��� }�8;õ>�ýÛ°W>�ýÛ°Hk

,.- �/�����ÎÅ ë ÈLÉ�ëfÊo� Úz@aP�`gK_F��	�G�G�'�.ç�0µ¿_/a2�67/À*WÁG34/a2%Âpº%2i×ÀÛ|àò ¾�-%$'&× ò >�×ÀÛ|àò ÌUÏ �

ël!A`(@ChG�RI�KLI ²pXjBjI~IS�H@aFH�)IJ�pK'I @CI~euDLTCTCD	]fB euXSDG`�� ��!ZD_XS!Z`bB�ÙHkU��¯oK_F�q�ÙHkU�	ÙEIS�pKLI ë´:µq4@aBcIS@CF4¸
hGNH@CBS�H!ZBveuXSK_`b!ZB�BJK'IS@CBjeÀ\W@aFHhi: < Þ euXSDG` IS��DGBj!bIS�pKLI?q�D�F�D_IZM�tHNHIv@UI�@aB�!ZK_Bj\iISD�Bj!Z!bIJ�pKLI�IS�H@aBA@CB
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