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: I travels from Darling Harbour to Uni.Syd.
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Transit Stop Placement (TrSP)

Select k-stops from the candidate stops for a shuttle bus .



Transit Stop Placement (TrSP)

Example: a placement of 4 stops .



Transit Stop Placement (TrSP)

: I can travel by the transit system.



Transit Stop Placement (TrSP)

: I can also travel by foot.



Transit Stop Placement (TrSP): Model

Consider a general metric space (X , d).
▶ A TrSP instance is given by I = ⟨N , C,Θ = {θi}i∈N , k⟩.

▶ A set of n agents N := {1, 2, . . . , n}.
▶ A set of m candidate stops C ⊆ X .
▶ Each agent has a traveling route θi = (ai, bi), where ai, bi ∈ X .
▶ A constant k.

Output: A (placement) solution Y ⊆ C, |Y | ≤ k.
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Transit Stop Placement (TrSP): Model

Given a TrSP instance I = ⟨N , C,Θ, k⟩ and a feasible solution Y .

The cost of agent i with θi = (ai, bi) is given by

ci(Y) = min

{
d(ai, bi)︸ ︷︷ ︸
walking cost

, min
y1,y2∈Y

[
d(ai, y1) + d ′(y1, y2) + d(y2, bi)

]
︸ ︷︷ ︸

transit cost

}
.

The initial model was first studied in the line space [BEL25].
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TrSP: Fairness Objectives

β-Justified Representation (β-JR)

Let β ≥ 1. A solution Y ⊆ C is said to provide β-JR if for any subset
of agents S ⊆ N with |S| ≥ 2n

k , and every pair of transit stops
T ⊆ C, |T | = 2, there exists an agent i ∈ S such that
β · ci(T ) ≥ ci(Y).

(α, β)-core

Let α, β ≥ 1. A solution Y ⊆ C is in the (α, β)-core if for every
subset of agents S ⊆ N , and every transit stop set T ⊆ C with
|S| ≥ α · |T | · n

k , there exists an agent i ∈ S such that
β · ci(T ) ≥ ci(Y).
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Our Results: Core Approximations
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