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Figure 10.5: A transportation network example for which VCG’s payments are not
even close to the cost of the second disjoint path.

4. Dropping bidders can increase revenue

Now we will considerrevenue monotonicity: the property that a mechanism’s revenuerevenue
monotonicity always weakly increases as agents are added to the mechanism. Although it may seem

intuitive that having more agents should never mean less revenue, in fact VCG does
not satisfy this property. To see why, let us return to the road-building example.

Agent U(build road) U(do not build road) Payment

1 0 90 0
2 100 0 90

Table 10.3: Valuations for agents in the road-building referendum example.

Agent U(build road) U(do not build road) Payment

1 0 90 0
2 100 0 0
3 100 0 0

Table 10.4: Adding agent 3 causes VCG to select the same choice but to collect zero
revenue.

Consider the new valuations given in Table 10.3. Observe that the social-welfare-
maximizing choice is to build the road. Agent 2 is pivotal andso would be made to
pay 90, his social cost. Now see what happens when we add a third agent, as shown
in Table 10.4. Again, VCG would decide that the road should bebuilt. However,
since in this second case the choice does not change wheneither winning agent is
dropped, neither of them is made to pay anything, and so the mechanism collects zero
revenue. Observe that the road-building referendum problem satisfies the “no single-
agent effect” property; thus revenue monotonicity can faileven when the mechanism
is guaranteed to be weakly budget balanced.

The fact that VCG is not revenue monotonic can also be understood as a strategic
opportunity for agent 2, in the setting where agent 3 does notexist. Specifically, agent
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