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Analysis of generation companies’ bidding strategies based on
multi-population replicator dynamics
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Abstract: In China, electric power market reform starts with the generation-side introduced competition mechanism first. As an
independent economic entity, power generation company participates in market competition by price bidding. How to obtain
maximum profit by bidding strategies is one of their key issues. The evolutionary game theory of multi-population replicator
dynamics model is applied to simulate generation companies’ discriminatory and bounded rationality bidding strategies according to
different generating set status in a power market. The spontaneous forming process of the generation companies’ bidding strategies
and evolutionarily stable strategies are both analyzed. A practical case is set to verify the model’s ability and reliability. The results
not only demonstrate the multi-population replicator dynamics model can describe the dynamic process of generation companies’
bidding quite well, but also suggest reasonable price competition rules must be constituted so as to ensure and promote the healthy
development of the generation-side power market.
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Tab.1 Payoff matrix of a 2x2 asymmetric game
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Tab.2 Generation companies’ bidding scheme based on
scenario A and B
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Tab.3 Generation companies’ bidding scheme based on

scenario C and D
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Tab.4 Payoff matrix of generation companies’ bidding scheme
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Fig.1 Phase diagram of replicator dynamics

of the first kind of generation companies
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Fig.2 Phase diagram of replicator dynamics
of the second kind of generation companies
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Fig.3 Illustration of replicator dynamics and stability of the

two kinds of generation companies
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