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Stochastic User Equilibrium
Assignment based on perceived cost (eg: travel time)

Travel Time is flow-dependent. Link performance function

Equilibrium: No user can minimize their travel time by 
unilaterally changing their path.

𝑓𝑘
𝑟𝑠 = 𝑞𝑟𝑠𝑃𝑘

𝑟𝑠, ∀ 𝑘, 𝑟, 𝑠
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Method of Successive 
Averages
Equilibrium Optimization problem: move size α

A descent vector for search direction is always found.

Forced algorithm: it will always converge

𝛼𝑛 =
1

𝑛
; 𝑥𝑛+1 = 𝑥𝑛 +

1

𝑛
𝑑𝑛 = 𝑥𝑛 +

1

𝑛
(𝑦𝑛 − 𝑥𝑛)

Therefore, solution at iteration n is the average of the variables y in 
preceding iterations.
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Link performance function
Network loading models: 

◦ Travel time is constant

Stochastic User Equilibrium:
◦ Travel time depends on flow

◦ User Equilibrium conditions are particular case 1 4
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Link performance function
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𝑇𝑏𝑙𝑢𝑒 = 𝑇𝑜 +
𝑥
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𝑇𝑝𝑢𝑟𝑝𝑙𝑒 = 𝑇𝑜 +
𝑥
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Network loading models: 
◦ Travel time is constant

Stochastic User Equilibrium:
◦ Travel time depends on flow

◦ User Equilibrium conditions are particular case
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MSA: Algorithm
0) Preliminaries: Stochastic network loading considering initial travel 
times (free flow speed) 𝑡𝑎

0. Link flows 𝑥𝑎
1 are calculated.

1) Considering link function, calculate new travel times 𝑡𝑎
𝑛 = 𝑡𝑎 𝑥𝑎

𝑛 , ∀𝑎

2) Direction finding: New auxiliary link flows 𝑦𝑎
𝑛 are calculated according 

to the new travel times 𝑡𝑎
𝑛.

3)Movement: 𝑥𝑎
𝑛+1 = 𝑥𝑎

𝑛 +
1

𝑛
𝑦𝑎
𝑛 − 𝑥𝑎

𝑛

4) Convergence: if convergence is achieved algorithm is stopped. Else 
next iteration n.
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Convergence
Step size is always reduced at iterating: “forcing convergence”.

Flow average over last m iterations is a reliable parameter.
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MSA: Algorithm

lf as Link Flow Matrix
fo can be redefined
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MSA: Algorithm
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