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Multiagent Fair Allocation Problemsg

Fair Allocation

Santa Claus Problem
Resource allocation

Task allocation
Conference paper assignement   
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Additivity and communication costs
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Fairness in assignment problemsg p
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Modeling assignment problemsg g p

Network Flow                                                  Linear Programminge o o ea og a g

agents

items

Min Cost Max flow        does not guarantee that optimal solutions will be fair!
Minimax optimization focuses on the least satisfied agent  (9,9,9,9,9)  < (10,1,1,1,1) 

Multiobjective optimization too much Pareto‐optimal solutions 

What else? Fairness in Social Choice
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What else?  Fairness in Social Choice



Fairness and Lorenz Dominances

Pigou‐Dalton transfer

(10,  10, 10)  <L (12,  9, 10)   because
(10,  20, 30)  <P (12,  22, 31)

(10,  10, 10)  <L (12,  9, 10)

<L refines Pareto dominance <L favours well‐balanced solutions

(11,  9, 10) 

L L

A f P t ti l l ti th b f L ti l l ti
Problem
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As for Pareto‐optimal solutions, the number of Lorenz‐optimal solutions 
grows (in worst case) exponentially with the size of the problem



Refining Lorenz Dominance
I)

II)II)

7i) Progressive refinements ii) preserves Pigou‐Dalton transfers iii) Decisive?

L‐iteration mechanism



∞‐order Lorenz Dominance
Convergence and decisiveness of the L‐iteration mechanism?

W(x) is a Generalized Gini Social Evaluation Function (Weymark, 86)
O d d i i h d i i hOrdered average operation with decreasing weights
W(x) = w’ L(x)   with positive coefficients
W(x) is Schur convex (Transfer principle)

NP‐HardNP Hard

Linear reformulation
as a MIP

Fair Assignement
problem
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as a MIP



A MIP formulation for fair optimization

Lk(y) =

9
Final MIP Formulation



Numerical Tests
with CPLEX 11.1(times in s)

Assignment 1 Paper assignmentAssignment 2
n= m
Scale = [1..1000]
li=ui=l’i=u’i=1

p g
n= m/4
Scale = [1, 5]
li=0, ui=9    l’i=u’i=2

n= m
Scale = [1..20]
li=ui=l’i=u’i=1
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n : number of agents          m : number of items 


