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Model: Two-Sided Queues 
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Minimize AvgQLen 𝑇𝑇 = 1
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∑𝑡𝑡=1𝑇𝑇 𝐸𝐸[total−queue−length(𝑡𝑡)]
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Question: 
If the demand and supply functions are unknown, how should the 
platform do pricing and matching?



Fluid Baseline and Regret
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 Fluid baseline [Varma et al., 2023]:

Minimize 𝐸𝐸 𝑅𝑅(𝑇𝑇)
     Minimize AvgQLen 𝑇𝑇 = 1

𝑇𝑇
∑𝑡𝑡=1𝑇𝑇 𝐸𝐸[total−queue−length(𝑡𝑡)]

Balance equation

A concave function of (𝝀𝝀,𝝁𝝁)

 Regret: 𝐸𝐸 𝑅𝑅(𝑇𝑇) = 𝑇𝑇 × Profit∗ − 𝐸𝐸 ∑𝑡𝑡=1𝑇𝑇 Profit(𝑡𝑡)

s.t. 𝜆𝜆𝑖𝑖 = �
𝑗𝑗
𝑥𝑥𝑖𝑖,𝑗𝑗 , 𝜇𝜇𝑗𝑗 = �

𝑖𝑖
𝑥𝑥𝑖𝑖,𝑗𝑗 ,

       𝑥𝑥𝑖𝑖,𝑗𝑗 ≥ 0, 𝜆𝜆𝑖𝑖 , 𝜇𝜇𝑗𝑗 ∈ 0, 1 , for all 𝑖𝑖, 𝑗𝑗

max
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Fundamental Regret-Queue Length Tradeoff
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AvgQLen 𝑇𝑇

𝐸𝐸 𝑅𝑅(𝑇𝑇)𝑇𝑇, 0

0, 𝑇𝑇

 A lower bound result [Y et al., 2025]: there exists a problem 
instance such that, for any policy in a large class of pricing policies, 

     if AvgQLen 𝑇𝑇 ≤ 𝑇𝑇𝛾𝛾/2, 𝐸𝐸 𝑅𝑅(𝑇𝑇) = Ω 𝑇𝑇1−𝛾𝛾  for any 𝛾𝛾 ∈ 0, 1
2

.

Impossible

𝑇𝑇1/4

Question: Can we achieve the 
Pareto front in the learning setting?
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Results [Y et al., 2025] 

 For any 𝛾𝛾 ∈ 0, 1
6

, we have 𝐸𝐸 𝑅𝑅(𝑇𝑇) = �𝑂𝑂 𝑇𝑇1−𝛾𝛾 , AvgQLen 𝑇𝑇 = �𝑂𝑂  𝑇𝑇𝛾𝛾/2

𝑇𝑇5/6

Achievable

AvgQLen 𝑇𝑇

𝐸𝐸 𝑅𝑅(𝑇𝑇)𝑇𝑇, 0

0, 𝑇𝑇

Impossible

𝑇𝑇1/4
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