
 

122 Voting Schemes and social Choice

Ide If vote bid a time winner they

general me hanism design I eleitions

Setup

Set A of candidates

Let L total orderings of A

Set u of voters

Each ie a has private ordering Y EL

QI Who should win election

QI Is there a reasonable group ordering of A

warmed 171 2

Majority wins

what if IA 23

Def x beats y in a pairwise election if majority

prefers x to y I lie n x Yy 212



Def x is a Condorcet winner if x beats y in

a pairwise election Kye A x

A lab c n 3

what if a Condorcet winner does exist

A a hic d n 3

b
a a

b

d b e

Not even fixed by Single Transferrable Vote



Arrowithearen

Def An aggregationfunction is a function f L

Def An aggregation function F is a dictatorship if

I ie a s t FLY tan Ya Y t Yum a EL

Properties we might want in an aggregation function

Not a dictatorship

Def F satisfies unanimity if following holds

for all Yi ta where adib field

a
fly in

b

Relative ranking of a and b depends only on

their relative rankings in the n water orderings



Def F satisfies independence of irrelevant alternatives IIA

if following holds trachea Let di and

di let s t Yi and I have same ordering of a b Kiel

Then ab have same ordering in fly a and

f di di

ThmCA roul If IAI then evert aggregation

function that satisfies unanimityand IIA is a dictatorship

Today assume A a hic

Let f th satisfy unanimity and IIA

WI F dictatorship

start find pivotal water for b
over a Ksa

Po p in Pi voters l si prefer b to a

ith gh prefer a ta b

By IIA whether a Tapi b ar b Tanya does not

depend on anything about c



unanimity a deep b and b Ecpa

I k Ecu s t a
pepin

b b feely
r

pivotal ater Ksa

Lenneiksaisanpartialdictatorifole
If P Y ta and blame then bleep c

Pf
Let P he profile t.nigki.at

Pip's l

F p a trip b Yeen
r e

def of Kya unanimity

Let SE Ca Ksa

Profile P g voters who s itis c b



Ungisk1nskylkatigallstkattiia

P p
sa

b Yeen a dot of Ksa

All voters have same ordering of a c in Ps and p

a fees C IIA

Ps b
peps fees

No matter who prefers c to b if Kya prefers

b to c the aggregate prefers b to e



Nothing special about Ksa being dictator for bone

be dictator for b over a

Kas dictator for a our c

Kes dictate fo e over a

Kac dictator for a over b

Kca dictator for c over b

Inequalities

Khe E Ksa
f t

go

b
f b

pivotal water for

dictator to bow

di't't f bone a nest

he before pivotal voter for

over b

similarly Kc Ikea Ksc

Ksc Ksa Ky Kca

Similar for Kay Kac

all partial dictates the same

one dictator



hibbardlatterthwaite

Def A social choice function is a function

f L A

th let the
any i gthÉn

social choice

function whit 17123

Then f is a dictatorship

Prove using Arrow's theorem

Def Let EL and SEA Let Y EL as follows

if ashes or ashes then al's iff alb

if aes and 445 then a b

Let f ariective incentive compatible social choice for



Let Fl i L a he defined by

a tree ub iff fly di Ia

Lena F is an aggregation function

Lenny If f is not a dictatorship then f satisfies

unanimity and IIA and is not a dictatorship


