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Equilibrium A9 Easier — Equilibrium AT (NPATHS) <— Closed form
comparison
= [qu(l) (A | 7 allows proofs
P Single-path equilibrium | AS3(1)
NPATHs duplications
Competition raises path value Competition raises profits (sometimes)
For all NPATHS > 1. It is possible that
VaLue( AS? ) < VALUE( ASY(NPATHS) ) GLoBALPROFIT( A ) < GLoBALPROFIT( ASY(NPATHS) )

R Network Security Group
ETHziirich Deperiment o1 Computor Scionce 7/13



What can we learn from homogeneous markets about cooperation?
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The general case is intractable, so what can we do instead?

We analyze two types of networked markets
... with a structure allowing equilibrium derivation
... still reflecting fundamental aspects of competition
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How could we confirm our analytical findings by means of simulation?

CAIDA AS-Relationships-Geo topology (Top 2000 ASes)

Topolo
S BGP-compliant paths
Attribut k = 1: Internal bandwidth of transit ISP
ributes k = 2: Clean-energy share of transit ISP
Valuation parameters pi,, Estimation from real-world data
Parameters Cost parameters ¢k, Ynk
Traffic matrix Random variation for robustness
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Our contribution: A model-based analysis of ISP quality competition

Model of .
multi-attribute Game-theoretic Large-scale
quality competition analysis simulation

How to mathematically describe ISP quality competition? The general case is intractable, so what can we do instead? What does our simulation show? ‘
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Our contribution: A model-based analysis of ISP quality competition

Model of
multi-attribute

Game-theoretic
analysis

Large-scale
simulation

quality competition

What does our simulation show? "
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How to mathematically describe ISP quality competition? ‘The general case is intractable, so what can we do instead?
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Our contribution: A model-based analysis of ISP quality competition

Model of
multi-attribute
quality competition

Game-theoretic
analysis

Large-scale
simulation

How to mathematically describe ISP quality competition?
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The general case s intractable, so what can we do nstead?
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Questions?
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