5 IS0 i x
é:)l g:ll 57-1-4

Supply Function Nash Equilibrium Considering Stochastic Demand Function

=3 R
(Kwang-Ho Lee)

Abstract - A bid-based pool (BBP) model is representative of energy market structure in a number of restructured
electricity markets. Supply function equilibrium (SFE) models of interaction better match what is explicitly required in
the bid formats of typical BBP markets. Many of the results in the SFE literature involve restrictive parametrization of
the bid cost functions. In the SFE models, two parameters, intercept and slope, are available for strategic bidding. This
paper addresses the realistic competition format that players can choose both parameters arbitrarily. In a fixed demand
function, equilibrium conditions for generation company’s profit maximization have a degree of freedom, which induces
multi-equilibrium. So it is hard to choose a convergent equilibrium. However, consideration of stochastic demand function
makes the equilibrium conditions independent each other based on the amount of variance of stochastic demand function.
This variance provides the bidding players with incentives to change the slope parameter from an equilibrium for a fixed

demand function until the slope parameter equilibrium.
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Table 1 Demand and Marginal Cost Functions
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Table 2 Nash Equillbria of Perfect
Oligopoly Model
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Fig. 1 Profits at Two-Parameter Nash Equilibrium
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Fig. 2 Demand Function of Stochastic Load
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