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Abstract 

This paper reports the results of experiments involving a 3-person coalition formation game with 

an ultimatum bargaining character. The grand coalition was always the efficient coalition 

decision, whereas the values of the 2-person coalitions are varied such that they lead to an 

efficiency loss in the range of 6.7 up to 30 percent. Furthermore, the 2-person coalition implies 

social exclusion, since the not chosen member always receives a payoff of zero. Consistent 

with results reported in the literature on 2-person ultimatum bargaining experiments, negative 

reciprocity (i.e. punishment of unfair offers) plays a crucial role in decision making. The 

hypothesis that selfishness and anticipated negative reciprocity by proposers together with 

actual negative reciprocal behavior of responders lead to inefficient outcomes and social 

exclusion is strongly supported by the data. It turns out that a huge majority of proposers 

choose the inefficient and unfair 2-person coalition. Proposer-induced efficiency losses vary 

between 5 and 20 percent, and one sixth to almost one third of the population is excluded from 

participation. 
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[�l�UX^_[�T/O]Î�ILKNMJORQqI�MXfqOR^)TB}dÚ�ILILt\WBQ�Y\WBQ)}dUXf_[]U�UXfqI6�3[�TZ^qI�MJO�v|�Zµ Zî []KNI|�)[�MXI�}"ORQ�UXfqI�[�MXMN^_Yut_UXWVORQ
O�v�KNWBMXÚÙQqI�^qUPKN[�TZWVUHx�@;r÷v0t)KXO�t�ORMPILKNM�[]KXIdKÍWBMPÚÙ[���ILKNMPI�z�UXfqImO�t_UXWBY\[�T�O]Î�ILKNM�[]KXIdf_WV�RfqILK�UXf)[�QgUXfqORMPI
�RWV��I�Q"�=xuß � @ � â�[�Q_}Öß � @o�RâÍ@�{_^qKXUXfqILKÍYuO�KXI�z�[�Q"WZQ_}_WV�/WB}_^_[�T�t_KXO�t�ORMPILK�f_[�M0Y�^_lNf�TVI�MXM�WBQqv�O�KNY\[]UXWVORQ
[]��OR^qU"KXI�MPt�ORQ_}qILKNM�ù���I�f)[��/WVO�KnUXf_[�QÕ[�Q*I�l�ORQ_ORYuILUPKNWBlLWB[�Q*cefqO+I�MPUXWBY\[]UPI�M"UXfqIÙt)KXO��)[]�)WBTZWVUHx+O�v
[�lLl�ILt_UX[�Q)l�I"O�v�[ut)[]KXUXWZlL^_TB[]K�O]Î�ILK�@
rsQ\OR^qK|�=WBILc×UXfqIÐIL�/WB}qI�Q)l�I�WBQuv�[���O�KjO�v�f2x2t�O�UXfqI�MXWZM|�=r/P ° wÔWBM;Ê=^_WVUPI�l�ORQ��/WBQ_lLWBQ_�q@�weI�MPt�ORQ_}qILKNM
��I�f_[���I�WBQÙ["QqIL�R[]UXWB��I�KXI�lLWBt_KXO/lL[�Tqc6[�xÙWBQÖ?�FJ[�M|c|I�TBT�[�M|WZQiD�FÜt�ILKNMPORQil�OR[�TBWVUXWVORQ_M�@�pefqILx.t)^_Q_WBMNf
^_Q_v�[�WVK�t_KXO�t�ORMX[�TBM��=x8KXI÷ËPI�l�UXWBQq�ÖUXfqI�Yg@bC�Y\[�ËPO�KNWVUHx�O�v;t_KXO�t�ORMPILKNM�[�Q2UXWBlLWVt)[]UPI�M�UXf_WBM���I�f_[��/WVO�K
[�Q_}~lNf_O2ORMPI�M�UXfqI'?�FÜt�ILKNMPORQ~l�OR[�TBWVUXWVORQ*cefqI�QqIL��ILK�UXf_WBM"TVI�[�}_M"UPO¸[+f_WV�RfqILK"I�Ó=t�I�l�UPI�}~WBQ_l�ORYuI�@
Ø%I�lL[�QgUXfqILKXILv�O�KXInMPUX[]UPI"OR^qKeY\[�WZQgl�ORQ_lLTB^_MXWBORQi[
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° O�UPIÙUXf_[]UmUXf_I\WBQqI��ilLWVI�Q)l�x�c6IÙ[]KXI\}qI�MXl�KÍWV�)WBQq�'WBMmQqO�UdWZQqI��ilLWVI�Q_l�x¸}_^qI.UPO8UXfqIuKNI÷ËsI�l�UXWVORQÒO�v
^_Q_v�[�WVKeO]Î�ILKNM�@jpef_WBM�Ú/WBQ_}'O�v;WBQ_I��ilLWVI�Q_l�x'lL[�Q���IdO���ILKNl�ORYuIgß�O�K�[]U�TVI�[�MPU�WVUelL[�Q+��InKXI�}_^_l�I�}�â
cef_I�Qit�TB[�x�ILKNM6�R[�WBQ'I�Ó/t�ILKNWVI�Q_l�I�z=O�K�cefqI�Qit_KXO�t�ORMPILKÍM|Ú/QqO�cÔUXf_I�KNI�MPt�ORQ_}qILKNMLù2UXfqKXI�MXf_ORTB}Ù�][�TB^qI
I�Óq[�l�UXTVx�@n{qO�KmUXf_I.WZQqI��ilLWVI�Q2U�lÍfqORWBl�I�MbO��)MXILKX��I�}ÛWBQ�OR^_K�I�Ó/t�ILKNWBYuI�Q2U�UXf_WBM�}qO2I�MbQqO�UmfqI�TBt:@�C�M
TVORQ_�'[�MnQqIL�R[]UXWV��I�TVx¸KXI�lLWVt_KNO=lL[�TJ��I�f_[��/WVO�KmI�ÓqWBMPUXMm[�Q_}Ûc�fqI�Q&ë��RWV��I�Q%UXfqI.UXfqKXI�MNfqORTB}¸�3[�TZ^qI.O�v
KXI�MXt�ORQ)}qILKNM�ë'UXfqIn�][�TB^qIdO�v�UXf_I"MXY\[�TZT0l�OR[�TBWVUXWBORQ�WBMÐTZ[]KX��InI�QqOR^_�Rf+l�ORYut�[]KXI�}�UPOiUXfqIn�][�TB^qInO�v
UXfqIi��KN[�Q_}Õl�OR[�TBWVUXWVORQÕ[�MPI�TÀÌ�MXfÛt_KXO�t�ORMPILK"ceWBTBT�[�TVcj[�x/M�lNfqO=ORMPIÙUXf_IiWBQqI��ÖlLWVI�Q�U"[�TBTVO/lL[]UXWVORQ�@'C
Ì�Q)[�T�TBO2O�ÚÖ[]UÐUXfqIml�OR[�TBWVUXWVORQg}_I�lLWBMXWVORQ_Mjl�ORQ/Ì�KNY\M6UXf_WBML@;pefqIbv�KXI�Ê=^qI�Q_l�xiO�vJ?�FÜt�ILKNMPORQgl�OR[�TZWVUXWVORQ_M
WBQipe?�Fy?��	���.WBM6WBQ\[�TBT�KXOR^_Q_})M;[�Mjf_WV�Rf\[�MjWBQipdA Fy?�á	���/z_[�TVUXfqOR^q�RfÙUXfqI�I��ilLWVI�Q_l�x\TVORMNM|^_Q)}qILK;UXfqI
TB[]UPUPILK|l�ORQ_}_WVUXWVORQ�WBM�l�ORQ_MNWB}qILKN[]�)TBxdf_WV�RfqILK�UXf_[�Qu^_Q)}qILK�UXf_I�v�O�KNY\ILK�@�Ø%I�KÍ[�Qu[�KNOR^_Q_}��2x"KXOR^_Q_}
l�ORYut�[]KNWBMPORQÕceWVUXf*UXfqIiQ=^_TBT|f�x=t�O�UXfqI�MXWBMmUXf)[]U"UXfqIÖt_KXO���[]�)WBTBWVUyx+UXf)[]U�[~ß�KN[�Q_}qORY\TBxÛMXI�TVI�l�UPI�}�â
MX^_�/ËsI�l�UdWZQ¸p�?�Fy?��	����lNf_O2ORMPI�MnUXfqIÙ?�FÜt�ILKNMPORQ%l�OR[�TBWBUXWVORQ%WBMbUXfqI\MX[�Y\I\[�MmUXfqIut_KXO���[]�)WBTBWVUyx8UXf_[]U
['MX^q�qËsI�l�UbWBQ�pnA Fy?�á	���gceWBTBT0}qOiUXf)[]UL@dpÐfqI"{�WBMNfqILK�I�Óq[�l�UmUPI�MPUmMXfqO�ceM�UXf_[]Ubv�O�KmQqOÖKXOR^_Q)}8UXfqI
Q=^_TBT�f�x=t�O�UXfqI�MXWBM|lL[�QÙ��IeKNI÷ËsI�l�UPI�}%ß�UXfqIÖ¡_FÜ�][�TB^qI�WZM|QqIL��ILKjMXY\[�TZTVILK	UXf_[�Q)���BA���á�?0A FÜUX[�WBTBI�}�âÍ@;pÐf_WBM
MXf_O�ceMÙUXf_[]UiWBQ)l�KXI�[�MXWBQq�%UXf_I�I��ilLWVI�Q)l�xöTBORMXM\v�KXORY ���o�RæÒUPO-A����o�Ræ*t�ILKNl�I�Q2UÙ}qO=I�MÙQqO�UiKXILUX[�WBQ
t_KNO�t�ORMXILKNMdv�KXORY lNfqO=ORMXWBQq�¸UXfqIÖWBQqI��ilLWVI�Q2UÖß�[�Q)}Õ^_Q_v�[�WVK�âb[�TBTVO/lL[]UXWVORQ�@¸{_^qKXUXfqILKÍYuO�KXI�z�IL��I�QöWVv
UXfqIe�3[�TB^_IÐO�v�UXfqI�?�FÜt�ILKNMPORQ\l�OR[�TZWVUXWVORQ\WBM;ORQ_TVxu?/A����nt�ORWBQ2UXMLz�MPUXWZTBTq[]KXOR^_Q_}Ùf_[�TVv)O�v�UXf_IÐt_KXO�t�ORMPILKNM
lÍfqO2ORMXIuUXfqIuWBQqI��ilLWVI�Q2Ub[�TBTVO/lL[]UXWVORQ¸UXfqILKXIL�=x+WBQ_})^_lLWBQq�Ù[�QÛI��ÖlLWVI�Q_l�x+TBORMXM�O�v6D	�Öt�ILKNl�I�Q�UL@�{qO�K
pe?�Fy?/A����+UXfqIu�)WZQqORY\WB[�T�UPI�MPUn}qO=I�MdQqO�UnKXI÷ËsI�l�UnUXfqI\Q2^)TBT�f�x=t�O�UXfqI�MXWBMbUXf_[]UdWZQÛI�[�lNfÕKXOR^_Q_}¸UXfqI
t_KNO��)[]�)WBTBWBUHxÙO�v�O���MPILKX�/WBQq�Ù[Ö?�FÜt�ILKÍMPORQ+l�OR[�TZWVUXWVORQ�WZM�I�Ê2^)[�T0UPOiUXfqInt_KNO��)[]�)WBTBWBUHxÙO�v�O���MPILKX�/WBQq�Ù[
D�FÜt�ILKNMPORQul�OR[�TZWVUXWVORQ�v�O�K�IL��ILKNx"KXOR^)Q_}�@�{_O�K	pdA Fy?�á	���d[�M�c6I�TBT/[�M�pe?�Fy?��	���dWBU�f)[�M�UPOm��I6KXI÷ËPI�l�UPI�}�@
pÐf)WBM�[�TBMPO\fqORTZ}_Mjv�O�KeI�[�lNf+KXOR^_Q_}Òßfõ.´ ���5�R�=zJA FÜUX[�WBTVI�}�?_WBQg[�TZT�UXfqKXILIdlL[�MPI�M âÍ@
{�WV�R^qKNI��Ö}qILt)WBl�UXM�UXfqI�I��ilLWVI�Q_l�x8TBORMXM�WZQ_}_^_l�I�}��2x8UXf_I"t_KNO�t�ORMXILKNMLù�l�OR[�TZWVUXWVORQ¸}qI�lLWBMXWVORQ�v�O�Kb[�TBT
v�OR^qKÐ�][�TB^qI�M�O�vJUXfqI"?�FÜt�ILKNMXORQ8l�OR[�TBWVUXWVORQ:@
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{�WV�R^qKXId��[
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{qO�K��iß��A�K�;�÷â�´ ?�á	���öUXfqI+I��ilLWVI�Q_l�x×TBORMXMÙ�][]KNWVI�Mi��ILUHc6ILI�Q � �oà�� ß�KXOR^_Q_}_M+A+[�Q)}�?RâÙ[�Q_}
���BA�� ß�KXOR^_Q_}*æ�âÍz�v�O�K �iß��A�K�;�÷â;´ë?��	���8��ILUyc|ILI�QÏA�?��5��� ß�KXOR^_Q)} � âm[�Q_}ÏA � �oá�� ß�KNOR^_Q_}_Md?=z
D=z	æ2z�[�Q_}*áRâÍz�[�Q_}Òv�O�KG�iß��A�K�;�÷â!´í?/A�������ILUyc|ILI�QÔA�D��oD�� ß�KNOR^_Q_}_Mn?=z�D=z � z��=z�[�Q_}~áRâm[�Q_}
?	���5���õß�KXOR^)Q_}_MnA�[�Q_}¸�RâÍ@ � ��ILKm[�TBT0KXOR^_Q_}_MeUXfqI"WZQ_}_^_l�I�}8WZQqI��ilLWVI�Q_lLWBI�Me[]KXIu���o�\t�ILKNl�I�Q2U�v�O�K
pdA Fy?�á	���/z�A � �5��t�ILKNl�I�Q2Udv�O�K"pe?�Fy?��	���/z	[�Q)}×A����o?�t�ILKÍl�I�Q�Udv�O�K"p�?�Fy?/A����/@8r÷Q*OR^qKn�/WVILcdz�QqORQqI
O�v|UXfqI�MPI.I��ilLWVI�Q_l�x¸TVORMXMPI�MblL[�QÛ��I�KXIL�R[]KN}qI�}Û[�MmQqIL�RTBWB�RWV�)TVI�@ � ^qKml�ORQ_lLTB^)MXWVORQ¸WBM�UXf_[]UmMPI�TÀÌ�MXfqF
QqI�MNMmUPO���ILUXfqILK�ceWVUXfÒ[�Q2UXWBlLWVt)[]UPI�}-ß�[�Q_}*[�l�UX^_[�T�âbQqIL�R[]UXWV��IiKXI�lLWVt_KXO/lLWVUyx+TVI�[�}*UPO8I�l�ORQqORY\WBlL[�TZTVx
MXWB�RQ_WÀÌ�lL[�Q2UÐWBQqI��ilLWBI�Q_lLWVI�ML@

v �Ô���.È�jÍÇ.
�ÉN���.


rsQ\UXf_WZM;t)[]t�ILK	c6Ib[]KX�R^qIeUXf)[]U|YuO�UXWV�][]UXWVORQ_M|UPO�t)^_Q_WBMNfu^_Qqv�[�WVK;��I�f_[��/WVO�K6TVI�[�}\UPO�I�l�ORQqORY\WBlL[�TZTVx
[�Q_}'MPO/lLWB[�TBTBx\^_Q_}qI�MXWBKN[]�)TVIÐl�ORQ_MXI�Ê2^qI�Q)l�I�ML@6�=O/lLWB[�T�I�Ó/lLTB^)MXWVORQÖ[�Q_}'MXWV�RQ_WÀÌ�lL[�Q�U|I��ilLWVI�Q_l�xÖTVORMXMPI�M
lL[�Q~��IiUXf_IiKXI�MN^_TVUnO�v�f2^_YÙ[�Q*t_KNO�t�I�Q)MXWVUHxÛUPOÛt)^_Q)WBMXf%��I�f_[��=WVO�K.l�ORQ_MXWZ}qILKXI�}~[�M�^)Qqv�[�WBK�@8Ø%I
f_[���In}qI�MXWB�RQqI�}ÖI�Ó=t�ILKNWBY\I�Q�UXM6cefqILKNI�UXf_I�MPIdl�ORQ_MPI�Ê=^qI�Q_l�I�MÐlL[�Q'��IbO��)MPILKN��I�}gcefqI�Q'QqIL�R[]UXWV��I�TBx
KXI�lLWBt_KXO/lL[�TÐv�O�KNl�I�Mi[]KNI�[]Uic6O�KXÚ�@�r÷Q×OR^qKÙI�Ó/t�ILKNWBYuI�Q2UXM\[Òt)KXO�t�ORMPILKif_[�MÙUXfqI�t�ORMXMNWV�)WBTBWBUHxÒUPO
lÍfqO2ORMXIÙ��ILUHc6ILI�Q*[�D�FÜt�ILKNMXORQ*[�Q_}Ò[+?�FÜt�ILKÍMPORQÒl�OR[�TBWVUXWBORQ�@Ù�6x%lNfqO=ORMXWBQq��UXfqIÙMXY\[�TZT�l�OR[�TBWVUXWVORQ
UXfqIÙt_KXO�t�ORMPILKmO�t_UXMmv�O�Kn[�QÒWZQqI��ilLWVI�Q2Ud[�TBTVO/lL[]UXWVORQÒ[�Q_}ÛI�ÓqlLTB^_}_I�Md[]UdUXfqI\MX[�Y\I\UXWBYuIuORQqIÙt�O]F
UPI�Q2UXWB[�T_��[]KX�R[�WBQ_WBQ_�mt)[]KXUXQqILK�@	hjf_O2ORMXWZQq�mUXfqI�D�FÜt�ILKNMPORQil�OR[�TBWVUXWVORQiWBM;[�TVcj[�x/M6[�Q\I��ilLWVI�Q2U|lÍfqORWBl�I
[�Q_}��RWV��I�MJUXfqIjt_KNO�t�ORMXILK�UXfqI6t�ORMXMXWV��WBTBWVUyx�UPOm}_WV�/WB}qI	UXfqI6MN^qKXt)TB^)M0WBQ�[ev�[�WVKJc6[�x"��ILUyc|ILI�Q.[�TBT=�)[]KPF
�R[�WBQ)WBQq�nt�[]KXUXQqILKNML@�rsQÙ��O�UXfÙt�ORMNMXWV�)TVI�l�OR[�TBWVUXWVORQ_M	UXfqIblNfqORMPI�QÖ�)[]KN�R[�WBQ_WBQq�nt)[]KXUXQqILK�ß�M â;f_[���Ibv�^_TZT
��ILUPO�t�O�c6ILK	[�Q_}\lL[�QÙUX^qKNQ\}qO�ceQuUXfqIet_KXO�t�ORMX[�TqY\[�}qI�z=TVI�[�}_WBQ_�mUPOdçLILKXOnt�[�x�O]Î8v�O�K;IL��ILKXx=��O/}qx�@
pÐf_IuKXIL�R^_TB[]KNWBUXWVI�M�O��)MPILKX��I�}ÕWBQ¸OR^qKdI�Ó/t�ILKÍWBYuI�Q2UbMXUPKXORQq�RTVxÛMX^q����I�MPUnUXf_[]UdUXfqI\[�Q2UXWBlLWVt)[]UXWBORQÛO�v
QqIL�R[]UXWB��I�KXI�lLWBt_KXO/lLWVUHx�z=Wþ@ÝI�@�UXfqIet�^_Q_WBMXf)YuI�Q�U�O�v�O]Î�ILKNM|�=WVILc6I�}Ù[�M6^_Qqv�[�WVK�z2f_[�M|["MPUPKXORQq��WBYut)[�l�U
ORQäUXf_Igt_KXO�t�ORMPILK�ù Mul�OR[�TBWBUXWVORQä}qI�lLWBMXWBORQ�@~G	KXO�t�ORMPILKNMu}qOÒQ_O�U\fqI�MXWVUX[]UPI8UPO*I�Ó/lLTB^)}qI't�O�UPI�Q2UXWB[�T
�)[]KN�R[�WBQ_WBQq��t)[]KXUXQqILKNM�[�Q_}ÕUPO%Y\[]Ú�IgWBQqI��ilLWVI�Q2U"lÍfqORWBl�I�ML@ÛpÐf_WZMd��I�f_[��/WVO�K.WBM"��ILKXxÒKXO��)^)MPUnUPO
�][]KNWB[]UXWVORQ)MuWBQöUXfqIgI��ilLWVI�Q)l�x~TVORMNM\WBQ_lL^qKNKXI�}~�2x~lNfqO=ORMXWBQq�%UXf_I�MXY\[�TBTjl�OR[�TBWBUXWVORQ�@ör÷Q)l�KXI�[�MXWBQq�
UXf_WZMeTVORMXM�v�KXORY¢���o�Ræ\UPOÛA����o�Ræ\t�ILKNl�I�Q2Ub}qO2I�M�QqO�U�[3Î�I�l�UbUXfqI"v�KXI�Ê=^qI�Q_l�xgO�v;WZQqI��ilLWVI�Q2U�lÍfqORWBl�I�M
[�Q_}%MXO=lLWB[�TJI�ÓqlLTB^_MXWBORQ�@d�;��I�Q%WVv	UXfqI.I��ilLWVI�Q_l�x¸TVORMXMbWBMbWBQ_l�KXI�[�MXI�}+UPO�D	�'t�ILKNl�I�Q2ULz:f_[�TVv	O�v	UXfqI
t_KNO�t�ORMXILKNM"lÍfqO=ORMPI'UXfqIÖWZQqI��ilLWVI�Q2U"[�Q_}ö^_Q_v�[�WVK�l�OR[�TBWVUXWVORQ:@¸S�Q_TBWVÚ�IiUXfqI'WBQqI��ilLWVI�Q2UnOR^_UXl�ORYuI�M
O��)MXILKX��I�}'WBQi?�FÜt�ILKNMPORQ'^_TBUXWBY\[]UX^_Y �R[�YuI�MLz/cef_WBlÍfÙ[]KXIm}_^_IeUPO�KXI÷ËsI�l�UXWBORQ_M6O�v0^_Qqv�[�WVK;O]Î�ILKNMLz/UXfqI
WBQ_I��ilLWVI�Q2U\lNfqORWBl�I�MÙc|I�O��)MPILKX��I�WZQöOR^qK\I�Ó/t�ILKÍWBYuI�Q2U.lL[�Q-QqO�Uu��IgO���ILKNl�ORY\I+�=xÕI�Ó/t�ILKNWVI�Q_l�I
O�KÙl�ORY\t)TVILUPI�WBQ_v�O�KNYÙ[]UXWVORQä[]��OR^qUuKXI�MPt�ORQ_}qILKÍMLù�UXf_KXI�MXfqORTB}ö�][�TB^qI�M�@öC�MÙTBORQq�%[�M\UXfqIg��I�f_[���F
WVO�K�O�vÐMX^q�qËsI�l�UXM�WBMn[]U.TVI�[�MPU�t)[]KXUXTBx¸�R^)WB}qI�}Ò�=xÒQqIL�R[]UXWV��IÖKXI�lLWVt)KXO=lL[�T|l�ORQ_MXWB}_ILKN[]UXWVORQ_M"QqI�WVUXfqILK
MPO/lLWB[�T�I�ÓqlLTB^_MNWVORQÛQqO�KnWBQqI��ÖlLWVI�Q�UmOR^_UXl�ORYuI�MdceWZTBTJ�3[�Q_WZMXf¸ceWVUXfÛI�Ó/t�ILKÍWVI�Q_l�I\[�Q_}�w�O�K"l�ORYut)TVILUPI
WBQ_v�O�KNYÙ[]UXWVORQ�zqWBQg[�Q8WBQ)MPUXWVUX^qUXWVORQ)[�T�MXILUe^qt8MXWBYÙWBTB[]KjUPO\OR^qKÐI�Ó/t�ILKNWBYuI�Q2UX[�T�}qI�MXWB�RQ�@
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