The course: Markets and Auctions for a Homogeneous Divisible Good

Lecturer: Alexander Vasin, professor of Lomonosov Moscow State University and New Economic School, Moscow.


Markets for electricity, gas and other resources play an important role in the modern economy. Trade at such markets includes auctions as well as direct bargains between producers and consumers. The present course considers mathematical models for different mechanisms of homogeneous good trade. For every mechanism, we construct the corresponding normal form game and determine rational behavior strategies of the agents, proceeding from game-theoretic optimality concepts. We compare the total welfare and the price of the good for different auctions. We provide analytic and graphical methods for computation of Walrasian, Cournot and Vickrey outcomes for local and network auctions.


The course consists of 13 one and half an hour lectures, includes an intermediate and a final exams. Their weights in the final grade are 40 and 60% resp.

The basic literature: Vasin A.A., Vasina P.A. Homogeneous Good Markets and Auctions. NES WP#2005/047

The course program.

Lecture 1. Introduction. А market of homogeneous good. Examples: gas market, coal market, electricity market.  Competitive market.  Demand and supply functions. The concept of competitive equilibrium. The first welfare theorem.
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Lecture 2. The problem of the optimal monopoly strategy. Demand elasticity. The optimal strategy under low elasticity. The concept of oligopoly. The common scheme of the supply function auction.
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Lecture 3. Cournot oligopoly. Conditions of existence and uniqueness of Nash equilibrium in this model. The graphical method of Cournot equilibrium computation based on Cournot supply functions. Estimation of Cournot equilibrium deviation from the competitive equilibrium. The theory and practice of antitrust regulation.
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Lecture 4. The standard auction of supply functions (the first-price auction). The relation between Nash equilibria, competitive equilibrium and Cournot outcome. The convergence of adaptive dynamics to Cournot outcome 
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Lecture 5. Vickrey auction with reserve prices. Nash equilibrium in dominance strategies. The theorem of Vickrey auction optimality. Vickrey auction with information on marginal costs and maximal generating capacities.

1. Friedman, J. (1986) “On the Strategic Importance of Prices Versus Quantities” Rand Journal of Economics, №4, 607-622

2. Gale, D. (1986) “Bargaining and competition I” Econometrica, Vol. 54, 785-806

Lecture 6. The specifics of electricity and gas markets. The problem of competitive equilibrium computation for the network market with restricted transport capacitity of lines. The standard auction of supply functions for the network market.
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Lecture 7. The market with two nodes. Cournot competition model. Three types of  local equilibria.  The necessary conditions of local equilibria and their computational method.

1. Baldick, Grant, and Kahn. “Linear Supply Function Equilibrium: Generalizations, Application, and Limitations”, POWER Working Paper PWP-078. University of California Energy Institute, August 2000
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Lecture 8.  The necessary and sufficient conditions of local equilibria stability with respect to large changes of production volumes. The structure of equilibria set depending on parameters of the symmetric market without restrictions on transport capacities.

1. Baldick, Grant, and Kahn. “Linear Supply Function Equilibrium: Generalizations, Application, and Limitations”, POWER Working Paper PWP-078. University of California Energy Institute, August 2000
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Lecture 9. Nash equilibria computation methods for the standard supply functions network auction and Vickrey auction. The comparison of Cournot, Vickrey and Walras prices for the energetic system of the Central economic region of Russia.

1.Vasin,A., P.Vasina. Models of  supply function competition with application to the network auctions. ERRC final report. 2005. http://www.eerc.ru/default.aspx?id=15
Lecture 10. Models of price competition. Bertrand-Edgeworth ligopoly with different marginal costs. Rationing rules and residual demand functions. On existence of Nash equilibria and its correspondence to competitive equilibria.

1. Allen, B., Hellwig, M. (1986) “Bertrand-Edgeworth Oligopoly in Large Markets”, Review of Economic Studies, 53, 175-204

2. Vives, X. (1986) “Rationning rules and Bertrand-Edgeworth equilibria in Large markets”, Economics Letters, 21, 113-116

Lecture 11. The non-existence of nash equilibrium in the model of price competition with a slowly decreasing demand.The dominance sets of prices. The estimates of market price deviation from Walras price.

1. Borgers, T. (1992) “Iterated Elimination of Dominated Strategies in a Bertrand-Edgeworth model”, Review of Economic Studies, 59, 163-176

2. Vasin, A. (1992) “On the convergence to competitive equilibrium and the conditions of pure competition.” 

Lecture 12. The markets with sequantial choice of prices and production volumes. The eqivalence of  the “price-volume” model and the model of price competition.The conditions of eqivalence of  the “price-volume” model and Cournot model.
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Lecture 13. Other scenarios: the model of Forhaimer and models with variable prices. The conclusion. The methods of electricity market regulation under imperfect competition (the expirience of California and Great Britain).
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