
��������	
��
�������������
 
 ���� ��� ��, 	
 ��  
 
����� � �� �� 
Autonomous Learning of Reward Distribution in Multi-Agent Reinforcement Learning 
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Koji Ito,  Tokyo Institute of Technology 
 
Abstract: The autonomous learning of reward distribution between two agents has been proposed.  By this learning, each 
agent who learns its action by reinforcement learning decides how much reward the agent gives to the other one.  In this 
paper, conflicts in multi-agent system are classified, and the condition, under which the reward distribution is required, is 
introduced at first.  Then the reward distribution learning is extended to more than two-agent case.  Finally, this algorithm 
is applied to a three-agent problem, and some interesting strategies among the agents could be observed. 
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Vselfish = Valtruistic > Vconflict (2) 
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Vselfish > Valtruistic > Vconflict (3) 
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Vselfish > Vconflict ≥ Valturistic (4) 
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Vselfish + Valturistic > 2Vconflict (5) 
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total_rein j = dist jiri(n)Σ
i = 1
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total_step = step(n)Σ
n=N/2+1

N
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Rj = total_rein j γtotal_step (8) 
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∆dist ji = rndji – rnd( j+1)%A, i 
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Vj(sj(t+1)) = Popp j(sj(t+1)) ropp j(sj(t+1))

+ (1 –Popp j(sj(t+1))) γA–1 maxQj(sj(t+1)) (11) 
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Popp j(sj(t +1)) ← (1–α) Popp j(sj(t +1)) + α
if another agent reaches its goal

← (1–α) Popp j(sj(t +1)) otherwise  (12) 

ropp j(sj(t+1)) ← (1–α) ropp j(sj(t+1)) + α γi–1 dist ji ri(t+i)
if the agent i reaches its goal  (13) 

maxQj(sj(t+1)) ← (1–α) maxQj(sj(t+1))

+ α maxk(Qj(sj(t+A), ak) (14) 
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Qj(sj(t),a(t)) ← (1–α) Qj(sj(t),a(t))

+ α{dist jjr j(sj(t),a(t)) + γVj(sj(t+1))} (15) 
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CがBのじゃまをした場合

CがBのじゃまをしなかった場合

エージェントAが
エージェントBの
じゃまをした場合 Cがゴールした場合

AがBのじゃまをしなかった場合

エージェントCにとっては、エージェントBのじゃまをした方が得！

エージェントAがエージェントBのじゃまをしても、エージェントCはゴールできない

エージェントAにとっては、エージェントCに道を譲った方が得！
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