
Lecture 11
Introduction to Pricing Mechanisms



VCG Mechanism
• Suppose we have a network with a set of traffic

sources S and a set of links L.

• Each link l ∈ L has a finite fixed capacity cl.

• Each source in S is associated with a route r ⊂ L
along which it transmits at some rate xr.

• Note that we can use the index r to indicate both a
route and the source that sends traffic along that
route and we will follow this notation.

• The utility that the source obtains from
transmitting data on route r at rate xr is denoted
by Ur(xr).

• We assume that the utility function is continuously
differentiable, non-decreasing and strictly concave.
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• It is straightforward to write down the problem as an optimization problem of 
the form:

• The above inequalities state that the capacity constraints of the links cannot be violated

and that each source must be allocated a nonnegative rate of transmission.

• It is well known that a strictly concave function has a unique maximum over a closed

and bounded set.

• In the above problem, the utility function is strictly concave, and the constraint set is

closed (since we can have aggregate rate on a link equal to its capacity) and bounded

(since the capacity of every link is finite).

• In addition, the constraint set for the utility maximization problem is convex which allows

us to use the method of Lagrange multipliers and the Karush-Kuhn-Tucker (KKT)
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VCG Mechanism

What is a proper incentive mechanism?
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• The price is calculated as follows:

• The network planner calculates the reduction in the sum of the utilities

obtained by other users in the network due to the presence of user r, and

collects this amount as the price from user r.
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Network Externalities and Distributed Pricing
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An example utility function is a logarithmic utility function ui(γi) = 𝜃i log (γi), where 𝜃i is a 
user-dependent priority parameter.
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×
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s.t.
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