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Budget Aggregation with Single-Peaked Preferences
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Preference Model(s)

Each agent reports her (unique) most preferred distribution

pi = (pi ,j).

A mechanism returns a unique distribution q of the budget given the

agents’ peaks.

Agents have star-shaped (Border and Jordan, 1983) utility functions,

i.e., for any distribution q ”= pi and ⁄ œ (0, 1),

ui(pi) > ui(⁄pi + (1 ≠ ⁄)q) > ui(q).

¸1 preferences: ui(q) = ≠
q

j |pi,j ≠ qj |.
Leontief preferences: ui(q) = minj

qj
pi,j

.
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Comparison of ¸1 and Leontief preferences

¸1 preferences

“uniform” representation

of all projects

º

Leontief preferences

better representation

of “small” projects

ª
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Related Work

Preferences over distributions
Probabilistic social choice (e.g., Gibbard, 1977) and fair mixing

(e.g., Bogomolnaia et al., 2005) consider degenerate peak(s).

Idea of having non-degenerate peaks can be traced back to

Intriligator (1973).

Lindner et al. (2008) and Goel et al. (2019) introduced ¸1 preferences.

Brandt et al. (2023) first considered Leontief preferences.

Known mechanisms
For m = 2, characterization of generalized median rules for

single-peaked preferences by Moulin (1980).

Freeman et al. (2021) introduced the independent markets

mechanism for ¸1 preferences.

Lindner et al. (2008) and Goel et al. (2019) investigated utilitarian

welfare maximization for ¸1 preferences.
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Optimal Budget Aggregation

E�ciency Fairness

Strategyproofness

?

Here, we consider proportionality as a fairness axiom: If all agents have

degenerate peaks (i.e., pi ,j œ {0, 1} for all i , j), then qj =
q

i pi ,j/n.
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Only Two Projects

E�ciency Proportionality

Strategyproofness

uniform phantom
mechanism

Theorem

For m = 2, the only continuous mechanism that satisfies strategyproofness

and proportionality is the uniform phantom mechanism (independent of

the underlying utility model).
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More than Two Projects - ¸1 preferences

E�ciency Proportionality

Strategyproofness

modified dictatorships

independent m
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Theorem

With ¸1 preferences, no mechanism satisfies e�ciency, strategyproofness,

and proportionality when m Ø 3 and n Ø 3.
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More than Two Projects - Leontief preferences

E�ciency Fairness

Strategyproofness

NASH

Theorem

With Leontief preferences, maximizing the product of utilities (NASH) is

the only continuous mechanism that satisfies group-strategyproofness and

a core-based fairness notion stronger than proportionality.
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Summary and Future Directions

For m = 2, the uniform phantom mechanism seems like the

undisputed winner.

For m > 2, the class of star-shaped preferences is rich enough to

contain both “impossibilities” and “possibilities”.

Impossibilities for ¸1 (and also ¸Œ) preferences.

Characterization of NASH for Leontief preferences.

Investigate other utility models from the class of star-shaped

preferences.

Consider other fairness axioms.

Work towards a general understanding of star-shaped preferences.
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