Act Three: Paradise Lost—Multi-Dimensional Models

The Basic Problem: Arrow’s Theorem

Attacking the Problem:
A. First Approach: Redoing Arrow’s Theorem
. Second approach: Frequency of Cycles
. Third Approach: Generalizing single-peakedness

. Fifth Approach?

B
C
D. Fourth Approach: Experiments searching for equilibria.
E




The Basic Problem: Arrow’s Theorem
Arrow’s Theorem says that given assumptions about:
- Individual preferences
* Individual preferences transitive
— Respecting individual preferences in social choice
* Non-dictatorship
* Strong Pareto (e.g., unanimous individual
preference implies social choice preference)
— Characteristics of the social choice function
* Independence of Irrelevant Alternatives (Rules out
certain types of choice functions)
* Transitive Social Choice function
— Distributions of People s Preferences
* Any distribution is possible (“standard domain”).

Then a social choice function cannot be constructed.




A. First Approach: Redoing Arrow's Theorem

Examine the Assumptions:
Individual Preferences
Individual preferences transitive — weaker assumptions
worse; results require cardinal utility (utilitarianism)
Respecting Everyone’s Preferences in Reasonable Ways
Non-dictatorship - weakening normatively unappealing
Strong Pareto — weakening normatively unappealing
Characteristics of the Choice Function-“Thin Institution”
Independence of Irrelevant Alternatives — Can be
weakened, but Arrow problem remains.
Transitive Social Choice function — can be weakened,
but problem reappears even with weak assumption.
Distributions of People’s Preferences
Standard domain - Perhaps this is the crucial one.




B. Second Approach: Maybe distributions of preferences
causing problems are unusual.

Calculations of probability of cycles given assumptions --
still high

Monte-Carlo studies - still high




C. Third Approach: Maybe single-peakedness generalizes in
useful ways.

— Consider example from Riker.

— Define contract curve for O; and O, using shaded area.

— Show how cycle results

— Show how median of each dimension can be beaten as
well using picture from Enelow and Hinich

- Plott Symmetry or Balancing Conditions - Unlikely!
— Median 1n all directions

— McKelvey, Schofield, chaos results
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Figure 6. Contract Curves for Three Voters
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D. Fourth approach — Maybe there is equilibrium anyway —
experimental approaches.

Situations Where the Condorcet Winner Exists:
- Fiorina and Plott Committee Experiments (5.1a,b)
* Relatively close to core (Condorcet winner)
* Variations: Non-circular indifference curves;
Larger Committees — get near core.

- Election experiments with only candidates as subjects
* See 5.8a and 5.8b for Dynamics

Situations Where the Condorcet Winner Does Not Exist:
* Candidate’s positions mostly Pareto Optimal
* Dispersion decreases over time
* Dispersion less with more voters




