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An aspect of inter-domain routing that has received much attention in the past half decade is incentives.
The autonomous systems (such as Internet service providers) are evidently independent economic entities,
each with its own goals. They cannot be relied upon to follow any prescribed routing policy if they could
profit by deviating from it. Further much of the information relevant to the selection of good paths, such
as costs and connectivity, is known privately to individual autonomous systems; thus even if there were a
central authority capable of enforcing a policy, it could not detect strategic reporting of this information.
How can a central authority incentivize (i.e. compute payments to) autonomous systems in such a way
that the dominant strategy of each autonomous system is to be honest about its cost, yielding a welfare-
maximizing strategyproof mechanism for the routing problem?

In their seminal paper [5], Nisan and Ronen observed that the Vickrey-Clarke Groves (VCG) mecha-
nism, well-known to be truthful, solves the lowest-cost path (LCP) mechanism design problem, and they
proved that it can be computed in polynomial time. Feigenbaum et al. [2] extended the approach to inter-
domain routing: they introduced an efficient distributed algorithm that implements a strategyproof mecha-
nism for the LCP problem.

However subsequent developments aimed at realistic, expressive inter- domain routing policies that ad-
mit truthful, BGP-compatible (i.e. routing-tree and policy based) computation of routes and payments have
yielded negative results. In [3], Feigenbaum et al. considered the well-known model of Griffin et al. [4]
but with cardinal (as opposed to ordinal) preferences; they showed that it is NP-hard to maximize welfare
with general policies, and for next-hop preferences it reduces to finding a maximum weight aborescence.
In [1], Feigenbaum et al. proved that it is NP-hard to O(1)-approximate a welfare-maximizing routing tree
with forbidden-set policies.

The aim of this dissertation is to present a survey of some of the recent developments described above.
Time permitting, a number of interesting directions may be investigated.

Relevant courses

This project requires prior knowledge of complexity theory, and a basic understanding of (graph) algorithm
design. Some basic understanding of the following would be an advantage though not necessary: game
theory (especially mechanism design), routing in the Internet.
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