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Value Function Factorization Methods

§ Paradigm: centralized training
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§ Paradigm: centralized training
§ Individual-Global Maximization (IGM) Principle

§ Consistent greedy action selection between joint and individuals
§ argmax

&
'()( *, & = argmax-. '/ 0/, 1/ , … , argmax-3 '4 04, 14

§ Open problem: How to design an effective and scalable 
multi-agent Q-learning algorithm with a full 
realization of the IGM principle. 
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§ VDN: !"#"(%, ') = ∑+ !+( ,+, -+)
§ Sufficient for IGM constraint

§ argmax
'

!"#" %, ' = argmax34 !5 ,5, -5 , … , argmax37 !8 ,8, -8

§ Excellent scalability
§ Cons:

§ Not necessary for IGM
§ Limited expressiveness

Previous Work: Value Decomposition Networks (VDN)
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§ Paradigm: centralized training
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with decentralized execution

§ QPLEX : !*+*(,, -) = ∑5 !5( ,, &5) + ∑56"( (75 ,, - − 1) :5 ,, &5
§ Strong representation capacity
§ Easily realized and learned by neural networks

QPLEX: Duplex Dueling Multi-Agent Q-Learning

Linear Value Factorization
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Theorem: The joint action-value function class that 
QPLEX can realize is equivalent to what is induced by 
the IGM principle.
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StarCraft II Benchmark: Online Learning
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