
SPATIAL VOTING
(MULTIPLE DIMENSIONS)
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When is the core non-empty in two dimensions?
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Perhaps V5 is the 
core



When does the core exist in two dimension?
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Cut line: perpendicular 
bisector between V5 
and x, demarcating 
those who prefer x and 
those who prefer V5.

x

Note: V5 beats x.



When is the core non-empty in two dimensions?
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When is the core non-empty in two dimensions?
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When is the core non-empty in two dimensions?
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Core is non-empty
(i.e., V5 is an equilibrium)
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Core is non-empty
(i.e., V5 is an equilibrium)
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Because V1 and V3 are 
always in opposition.
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Core is non-empty
(i.e., V5 is an equilibrium)

and V2 and V4 are 
always in opposition.
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Which makes W(V5) = Ø 

Core is non-empty
(i.e., V5 is an equilibrium)



Ex 2: Core is empty 
(i.e., no equilibrium)

31



32

Ex 3: Core is empty 
(i.e., no equilibrium)
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Ex 4: Core is empty 
(i.e., no equilibrium)
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Ex 2: Core is empty 
(i.e., no equilibrium)
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Ex 2: Core is empty 
(i.e., no equilibrium)



Constructing a cycle
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We are going to construct an 
agenda starting with y and ending 
in x.



Constructing a cycle

46

Note that  



Constructing a cycle
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Constructing a cycle
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Constructing a cycle
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Constructing a cycle
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Constructing a cycle
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Constructing a cycle
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Constructing a cycle
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Constructing a cycle
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Constructing a cycle

Not only could we construct an 
agenda from y to x, we can get 
back to y again (i.e. intransitivity).



Intuition: Shifting majorities
Step 1 2 3 Coalition

a3Py

a2Pa3

a1Pa2

xPa1
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Note that the cycle is 
explained by shifting 
coalitions.  

Let’s follow the steps.



Intuition: Shifting majorities
Step 1 2 3 Coalition

a3Py y a3 a3 V2, V3

a2Pa3

a1Pa2

xPa1
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Intuition: Shifting majorities
Step 1 2 3 Coalition

a3Py V2, V3

a2Pa3 a2 a2 a3 V1, V2

a1Pa2

xPa1
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Intuition: Shifting majorities
Step 1 2 3 Coalition

a3Py V2, V3

a2Pa3 V1, V2

a1Pa2 a1 a2 a1 V1, V3

xPa1
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Intuition: Shifting majorities
Step 1 2 3 Coalition

a3Py V2, V3

a2Pa3 V1, V2

a1Pa2 V1, V3

xPa1 a1 x x V2, V3

60
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