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Model
•  
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A Strategyproof Mechanism
• Util: Select the distribution 

that maximizes social 
welfare (minimizes sum of 
distances to votes)
• [Lindner et al. 2008, Goel et al. 2019]: 

Util is strategyproof.
• But not (single-minded) proportional

If all voters are single-minded then the 
resource should be distributed 

proportionally to each project‘s support. 
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Two Projects



Two Projects
• Suppose 3 voters report:
• (0.3, 0.7)
• (0.1, 0.9)
• (0.5, 0.5)

• Median is normalized and 
strategyproof
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Two Projects
• Suppose 3 voters report:
• (0.3, 0.7)
• (0.1, 0.9)
• (0.5, 0.5)

• Median is normalized and 
strategyproof

• What else can we do?
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Two Projects – Generalized Medians
•  
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Two Projects – Generalized Medians
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Two Projects – Generalized Medians
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Three or More Projects



What to do in higher dimensions?
• First idea: Take (generalized) medians on each coordinate
• Fails to satisfy normalization constraint

• Multiplicative renormalization violates strategyproofness
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Moving Phantom Mechanisms
[F., Pennock, Peters, Wortman Vaughan 2021]
•  




Moving Phantoms are Strategyproof

keep phantoms fixed adjust phantom positions
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Independent Markets (IM) mechanism
 



Market Clearing Price with One 
Commodity
•  

 

 

 

 



Market Clearing Price with One 
Commodity
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Independent Markets (IM) mechanism
 



Voting Game
•   Project a Project b Project c

Voter 1 1 0.8 0
Voter 2 0.6 0 0.3
Voter 3 0.4 0.2 0.7

2.0 1.0 1.0
0.5 0.25 0.25



Single-Minded Proportionality
• Theorem: A moving-phantom mechanism is single-minded 

proportional if, and only if, the phantom system “passes through” 
uniform positions.

• Corollary: Independent Markets 
satisfies proportionality.

 

 

 

 



A Bad Example
•  
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Pareto Optimality
•  



Pareto Optimality: Characterization
•  




Example
•  
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Outline
(continuous, anonymous, neutral) strategyproof mechanisms
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Beyond Single-Minded Proportionality
•  



Mean Approximation Lower Bound
•  
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Piecewise Uniform Mechanism
•  




Project Fairness [Freeman and Schmidt-Kraepelin 2024]
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Ladder Mechanism
•  
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“Beyond” PO [Cembrano, F., Schmidt-Kraepelin, Utke 
2026]
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Per-Instance Welfare Comparisons
•  



A Partial Ordering over Moving-
Phantoms
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Open question: Does this partial ordering form a lattice? 



More mechanisms? [de Berg, F., Schmidt-Kraepelin, 
Utke 2024]
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