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The Method for Estimating the Inverse Demand Curve of
Cournot Model in Electricity Market
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(Dong-Joo Kang - Jin Hur - Tae-Hyun Kim - Young-Hwan Moon + Keun-Dae Lee - Koo-Hyung Chung - Balho H. Kim)

Abstract - At present Cournot model is one of the most commonly used theories to analyze the gaming situation in
oligopoly market. But there exist several problems to apply this model to electricity market. The representative one is to
obtain the inverse demand curve able to be induced from the relationship between market price and demand response. In
Cournot model, each player offers their generation quantity to accomplish maximum profit, which is accomplished by
reducing their quantity compared with available total capacity. As stated above, to obtain the probable Cournot
equilibrium to reflect real market situation, we have to induce the correct demand function first of all. Usually the
correlation between price and demand appears on the long-term basis through the statistical data analysis (for example,
regression analysis) or by investigating consumer utility functions of several consumer groups classified as residential,
industrial, and commercial. However, the elasticity has a tendency to change continuously according to the total market
demand size or the level of market price. Therefore it should be updated as trading period passes by. In this paper we
propose a method for inducing and updating this price elasticity of demand function for more realistic market equilibrium.
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Table 1 Forecasted Demand

1h 2h 3h 4h 5h
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Table 2 Only Marginal Cost Recovery Assumed

1h (400,0) (13.29, 0) (5786, 0)

2h | (500,50) (13.74, 19.11) (7138,1939)
3h | (500,280) (13.74, 42.04) (7138,8972)
4h | (500,390) (13.74, 53.01) (7138,14199)
5h | (500,150) (13.74, 29.08) (7138,4349)
1h 13.29 (5316, 0) (-470, 0)

2h 19.11 (9555, 956) (2417, -983)
3h 42.04 (21020, 11771) (13882, 2799)
4h 53.01 (26505, 20674) (19367, 6475)
5h 29.08 (14540, 4362) (7402, 13)
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Table 3 Marginal Cost and Capacity Payment Paid off

(329,00 | (5786, 0)
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