
 

128 122 Voting Schemes and social Choice I

setup

Set A of candidates

Let L total orderings of A

Set u of voters

Each ie a has private ordering Y EL

Arrowithearen

Def An aggregationfunction is a function F L

Def An aggregation function F is a dictatorship if

F ie a s t FLY tan Ya Y t Yum E EL

Def F satisfies unanimity if following holds

for all Yi ta where a lib field

a
fly in

b



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 Kite

Then ab have same ordering in fly Ya and

f di E

ThmCA rout If IAI then every aggregation

function that satisfies unanimityand IIA is a dictatorship

hibbardSatterthwaite

Def A social choice function is a function

f L A

Def A social chain f iti n f is a diitatorship

it Fiel s t T LY a EL

fly da a a fib tbestla



Def A tonal chain f nation F is intentive compatible

if tie Cal U Ya E Jalal t diet

f Yi ta Tn FC is tin ti's fine k

Def f is monotone if fitful tch a EL

t Tiel

fly Ya a a F di slit Yi Yin i i ta

alia and a di a

If choice switches because one player changes that player

must have switched to preferring a to a

Lenny f is incentive compatible if and only if f manathe

PI man tone IC fix player i By non tanility bidding t nth
is best

IC man tone Smithing Fran di to di can't help
man tale

Thy Let f be an incentivecompatible social choice

function which is surjective with 17123

Then f is a dictatorship



Prove using Arrow's theorem

Let f ariective incentive compatible social choice for

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

move s to top of ordering

limit Yi ta a EL and SEA

FLY Yan il es

PI Let ats

Sine f swiective I Yi Yi Ya sit

di til a

for it to tin a let Pi lists Y Y
Chf FCP Es ti

Base case f Po ats

Induction Sps f Piles

By monotonility f Piti Y FCP ES

FCPitiles

Fcpa fly tin es



Let Fly I a he defined by

a tree ub iff fly di Ia

Lemmy F is an aggregation function

Pf Need to show FLY a et total ordering

1 Consider a beS Sine fly n le labs
by previn skin either a fee y

b or

b Yea in
2 Transitivity Sps cycle a Yaz Tanya

I pal ien
Let S a an

whoa fell ti arts

Wieck Pi Y it
f Po Taz

induction f Pi a monotonicity

flan ar

az la contradiction



Lenny If f is not a dictatorship then f satisfies

unanimity and IIA and is at a dictatorship

PI f not dictatorship

f not dintateship

Unanimity

Sps a fi b tie Ca

Hi 17 3

to n fly Y in I

a by claim

a Year sub

IIA

Let dis and di E at at di and di
have same ordering of a b fit a

ordering in f Yun ta determined by

Fai i it

Ordering in Felis di determined by



FLY

Same intuition and man tonicity agent

Sns Fai 44 a

Pi Cdi Iii l
Fifa a

Pi a FCPia a by nonataility

Fcpa a


