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Intro to AGT

Given an arbitrary vector of prices 𝑝 ≥ 0, from each buyer’s 𝑖
perspective:

From the perspective of good 𝑗:

Can we find (𝒙, 𝒑) s.t all are satisfied simultaneously?

Recap
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Proportional Response Dynamics
Market dynamics: 

Each time step the buyers face the same market parameters, 
(goods, budget constraint, utility function) while the buyers make 
their bidding decisions according to the previous market actions 
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Definitions

Intro to AGT

Remark:

• Each agent first earns money by selling its endowment and then buys a 
utility maximizing (optimal) bundle of goods subject to budget constraints.

• Arrow-Debreu showed existence of a market equilibrium.
• PPAD-hard for , for is in P (e.g., DPSV) 
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Eisenberg-Gale Convex Program



Other utility functions

Intro to AGT

CES (Constant elasticity of substitution) utility functions:

Remark:

• 𝑢𝑖(𝑥) is concave function.

• If 𝑢𝑖𝑗 = 0, then the corresponding term in the utility function is always 0.

• If 𝑢𝑖𝑗 > 0, 𝑥𝑖𝑗 = 0, and 𝜌 < 0 then 𝑢𝑖 𝑥 = 0 no matter what the other 𝑥𝑖𝑗’s are.

Linear utility form

Leontief utility form

Cobb-Douglas form


