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MOTIVATION AND RELATION TO AGGREGATION THEORY

- missues

+ nvoters

- Ajis the possible positions of for issue j
* Domain X C ML, A



MOTIVATION AND RELATION TO AGGREGATION THEORY

* X is an element of (M,A;)"

. X]I

- n-ary aggregator F : (I'Ij”;1Aj)” — I'Ij”;Aj
sn=2orn=2

- Closed Domain: if X € X", then F(X) € X



ASSUMPTION

Aggregator satisfy 1A

There exist functions f1, ..., f, such that f; : Ajf’ — A; and

F(X) = (fi0x)s es fin (Xm))

Systematicity: fi =f, = ... = f



DEFINITION AND PREVIOUS RESULTS

- 1={1,...,m}

- A={A,...,An} with cardinality at least 2
- Boolean Framework

© X S MLA



DEFINITIONS AND PREV WORK

- n-ary aggregator F: (I'Ij”;A}-)” — I‘Ij.’”:1A)-

- Closed Domain: if x € X", then F(x) € X

- Fis dictatorial if 3d € {1,...,n} 3 V(X € X"|F(X) = x9)

- Possibility Domain: 3 a non-dictatorial aggregator of arity n



PROPERTIES OF AGGREGATOR

Anonymous: every X,y € X" such that y', ..., y" are a permutation of
X', .., x", then F(X) = F(V)

Systematicity: f1 =f, = ... = fpn

Independence: There exist functions fi, ..., fm such that fj : A? — A;
and F(x) = (fi(x1), -, fm(xm))



PROPERTIES OF AGGREGATOR

Supportive: for every x € X", fi(x;) € {x}, e

Paretian: if every X € X" and every j =1,...,m ifx} = 000 = xj” then
— _
filx) =xj =..=x]



TERNARY OPERATION

f A=A
Majority Operation

f(X7va) :f(va;X) :f(y,X,X) =X
Minority Operation
f(X7X7y) :f(vaﬂX) :f(y7X,X) =Yy

Admits Ternary Aggregator: if there is a ternary aggregator

f={(f,....fm) forall X



DEALING WITH 2 ELEMENT SUBSET

. x ifx=y or x=z
maj(x,y,z) = :
y ify=z
z ifx=y
min(x,y,z) =< x ify=z

y ifx=z



UNSURE WHAT THIS MEAN

X admits a minority aggregator if and only if X is an affine logical
relations, a subset of {0, 1} that is the set of solutions of linear
equations over the two-element field.



Set X = {(a,a,a),(b,b,b),(c,c,c),(a,b,b),(b,a,a),(a,a,c),(cc,a)}
admits a majority aggregator.

. a if uv,w are pairwise different
maj(u,v,w) = ) )
maj(u,v,w) otherwise
x=(a,b,b)y=(a,a,c) z=(c,c,a)

Then ]_C(Xayvz) = (f(aa a, C)7f(b,(1, C),f(b7C,Cl)) - (Cl, a, G) SPA



Set X = {(a, b, ¢),(b,a,a),(c,a,a)} admits minority aggregator

. a if uv,w are pairwise different
min(u,v,w) =

min(u,v,w) otherwise

x=(a,b,c)y=(b,a,a) z=(c,a,q)
Then f(x,v,2) = (f(a, b, c),f(b, a,a),f(c,a,a)) = (a,b, ) € X



Set W= {(1,0,0),(0,1,0),(0,0,1)} is an impossibility domain.

Check using majority and minority aggregator..



CONDITIONS TO BE A POSSIBILITY DOMAIN

-+ X is a possibility domain

- Xadmits a non-dictatorial ternary aggregator



