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Voting

> \Voting is a way to aggregate agents’ preferences
> Political elections

> Movie night

> Choose a representative committee

* Recommender systems
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Utilitarian View

[Procaccia and Rosenshcein, 2006]

> Total utility (social welfare)
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Utilitarian Model

» C is the set of m candidates and V is the set of n voters.
» Voter 1 submits full ranking o; over the candidates.

» 0; stems from the underlying utility function u;. That means u; and o; should be

consistent.
u; > o0;:¢c>; ¢ = ulc) > ul(c).

» Voting rule f gets preference profile 6 = (o, ..., 6,) and outputs a distribution
over the candidates.

» Unit-sum assumption: Z u(c) = 1.

ceC
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Distortion

» With respect to a utility profile u = (uy, i, ..., u,) we can define

e Social welfare: sW( &) = Z u. ()
2%
e Optimal candidate: opt = argmax sw(¢)
ceC
o Approximation ratio: Apx(h) = sw(opt)
sW( 4z )

> Distortion: worst-case approximation ratio of the winner determined by a voting
rule

dist(f) = max Apx(f(3)) = max E,_z[Apx(c)]

ub o ub o
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A Voting Scenario

I'm taking everyone out for lunch today.

Pizza, Chinese, Steak, or Falafel? Let's decide.

| prefer Steak, then Chinese and then Falafel.
| don't really like Pizza.

I'm a vegetarian, so | don't eat steak.
Among other options | prefer Falafel, Pizza and then Chinese.

Thanks Michael! | prefer Steak.

You're not invited Toby!
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A Voting Scenario

| prefer Pizza and then Steak. | don't really like the two
other options but | prefer Chinese to Falafel.

All options seem good to me. But if | have to vote | say
Falafel, Pizza, Chinese and then Steak.

The answer is Pizza, and then by far Steak, Chinese

and Falafel.

OK. | swallowed all your ideas. I'm going to digest

them and see what comes out the other end.
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» Extreme cases:a~1,a =0
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Price of Ignorance

~ What do we loose (in terms of distortion) if we ignore intensities?

~ Intensity aware optimal;

opt2¥ ((6, 7)) = argmin dist, (x, (G, 7))
xeA(O)

» Price of Ignoring Intensities (POII):

. dist, (x, (6, 7))
POII((o, 7),®) = min

xeA(C) dista (thg{W ((5, 7_%))9 (89 7_%))

POII(a) = max POII((o, x), @)
(0,7)
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- Let voters use >> if they want to express intensive preference.
Distortion bounds from the classic setting holds here.

» POII:

POII(a) € O (\Ffl(l 9, 1)
_am

> Deterministic:

(m(l — a) )
POII(a) € €2 + 1

Il —am™
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Future Directions

- Randomized rule for uniform decisiveness: 7; = ( >> , >, ..., >> )

> POI[X]: Price of ignorance could be defined for any information
» Abstention
» Strategic voting
» Voter’s distributions

> Decisive preferences in other settings
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