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Tight POA Bounds for Selfish Routing

For every set 𝑪 of cost functions and every selfish routing network with cost 
functions in 𝑪, the POA is at most 𝛼(𝑪).

Theorem 5.2 (Tight POA Bounds for Selfish Routing (Formal)5

Among all networks with cost functions in a set 𝑪, the largest POA is achieved 
in a Pigou-like network.

Theorem 5.1 (Tight POA Bounds for Selfish Routing (Informal)5
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A Resource Augmentation Bound

For every selfish routing network and traffic rate 𝒓, the cost of an equilibrium 
flow with rate 𝒓 is at most the cost of an optimal flow with rate 𝟐𝒓

Theorem 6.1 (Resource Augmentation Bound) 1
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A Resource Augmentation Bound

For every selfish routing network and traffic rate r, the cost of an equilibrium 
flow with rate r is at most the cost of an optimal flow with rate 2r.
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Second-Price Auctions and Dominant Strategies

A flow (𝑃1, . . . , 𝑃𝑘) is an equilibrium if, for every agent 𝒊 and path 𝑃𝑖 ∈ 𝒫𝑖

෍

𝑒∈𝑃𝑖

𝑐𝑒(𝑓𝑒) ≤ ෍

𝑒∈ ෠𝑃𝑖∩𝑃𝑖

𝑐𝑒 𝑓𝑒 + ෍

𝑒∈ ෠𝑃𝑖\𝑃𝑖

𝑐𝑒(𝑓𝑒 + 1)

Definition 6.2 (Equilibrium Flow (Atomic))6



Atomic Selfish Routing

Figure 4: A pigou-like network for atomic 

selfish routing.
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Figure 4: A Pigou-like network for atomic 

selfish routing.
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Figure 4: A pigou-like network for atomic 

selfish routing.



Second-Price Auctions and Dominant Strategies

The ratio between the objective function value of an equilibrium and that of 
an optimal outcome

Current Definition of the POA2



Atomic Selfish Routing

Figure 5: In atomic instances with affine cost 

functions, the POA can be as large as 5/2.
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Figure 5: In atomic instances with affine cost 

functions, the POA can be as large as 5/2.



Second-Price Auctions and Dominant Strategies

In every atomic selfish routing network with affine cost functions, the POA is 
at most 5/2

Theorem 6.3 
(POA Bound for Atomic Selfish Routing, Affine Cost Function)

6
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Second-Price Auctions and Dominant Strategies

For every 𝒚, 𝒛 ∈ {𝟎, 𝟏, 𝟐, 𝟑, . . . },

𝒚 𝒛 + 𝟏 ≤
𝟓

𝟑
𝒚𝟐 +

𝟏

𝟑
𝒛𝟐

Lemma 6.46
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Second-Price Auctions and Dominant Strategies

In every atomic selfish routing network with affine cost functions, the POA is at most 5/2

Theorem 6.3 (POA Bound for Atomic Selfish Routing)6
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