
Arrow’s axioms

• Axiom 1: Unrestricted Domain
or Freedom of Expression

• Axiom 2: Rationality

1

At the individual level any
complete and transitive ranking
should be allowed

Also the social running should

be complete and transitive

 

Social Preference Function input 22 In
output society's ranking
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• Axiom 3: Unanimity or Pareto Principle

1’s ranking 2’s ranking 3’s ranking
best A C B

B A C
worst C B A

1’s ranking 2’s ranking 3’s ranking
best A C A,B

B A
worst C B C

1’s ranking 2’s ranking 3’s ranking
best A C A

B A C
worst C B B

If for every it 112 in Y then y

Example 1 A versus B no unanimous
running
A versus C 11 1

B versus C a

Unanimityprinciple impose no restriition

Example 2
A v B no unanimous ranking
Av C

Buc 11

Unanimityprinciple impose no restriition

Example 3
AY B AY B A B

unanimous then
unanimity requires A B

for A and C and for

B and C unanimity
imposes no restiction
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• Axiom 4: Non-dictatorship

There i.fi ii aii'imsiii that for every

two alternatives x and y if y then y

Equivalently for every ie 12 n there

exists at least one pair x y sunk that

y but YEX
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• Axiom 5: Independence of Irrelevant Alternatives

(1)

individual 1 individual 2
best A A,B

B
worst C C

suppose that 7! A�B

1 2
best A A,B,C

B
worst C

1 2
best A C

B
worst C A,B

1 2
best C A,B

A
worst B C

1 2
best A,C A,B

worst B C

1 2
best A A,B

C
worst B C

1 2
best A A,B

worst B,C C

1 2
best C A,B,C

A
worst B

1 2
best A,C A,B,C

worst B

1 2
best A A,B,C

C
worst B

1 2
best A A,B,C

worst B,C

1 2
best C C

A
worst B A,B

1 2
best A,C C

worst B A,B

1 2
best A C

C
worst B A,B

1 2
best A C

worst B,C A,B

If there are only two alternatives the Independence of Irrelevant Alternatives axiom is trivially satisfied.

Remark 1. If there are only two alternatives (and any number of individuals) then the method of
majority voting satisfies all of Arrow’s axioms.

The social running of andy should depend only
on how the individual rank x and y

We are trying to rank
0 A and B for society

In all these

rankings
society's

running of Aad B must
be the same

00 00 80 00

Do go go

00 Do 80 do
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Arrow’s Impossibility Theorem

If the number of alternatives is at least three,

there is no social preference function that satisfies the five axioms.

equivalently if you
find a SPF that

satisfies four of the axioms then

it must violate the fifth axiom



FE

Completenes yes Transitivi
U yes fail

ND yes
11A yes

FEye



Borda rule requires strict rankings


