Advanced Microeconomics

 Additional Topic - Social Choice

1. Introduction

Why do we need a theory of social choice? Why can’t we leave it to the market? 

A. Even in a competitive economy with no public goods and external effects when the market may provide an efficient solution to the problems production and consumption, it does not answer the problem of distributional equality.

B. The existence of public goods and external effects may call for further public actions.

C. The theory of social choice has further application to committee and political decisions.

2. Arrow’s Impossibility Theorem

A rule (social welfare function) for deriving from individual orderings of social states a social ordering consistent with some reasonable conditions does not exist.

Social State:  “A complete description of the amount of each type of commodity in the hands of each individual ... labor,,, collective activity...”

A generalization of the paradox of voting:  

Individual 1:  x P y P z

         2:  z P x P y                Majority decision is cyclic

         3:  y P z P x

Even unanimity does not work. (Take the preferences of Ind. 1 & 2 only, we have xPyIz for the society, giving xPz from transitivity, but there is really no unanimous preference.)

5 Conditions: 1. Free Triple

            2. Positive (Non-Negative) Association

            3. Independence of Irrelevant Alternatives (IIA)

            4. Non-imposition (Citizens’ Sovereignty)

            5. Non-Dictatorship

Sketch of Arrow’s proof: A set of individuals is defined to be decisive for x against y if their unanimous xPy imply the same preference for the society. For a free triple, if an individual is decisive for any one alternative against any other, it can be shown that she is also dicisive in any other pair. So, no individual can be decisive by the requirement of Non-Dictatorship.
     Select a smallest decisive set V1 (decisive for x against y). Divide V1 into V’ (a single individual) and V2. Suppose

V’ :  x P y P z

V2 :  z P x P y

V3 :  y P z P x

So, for the society xPy (since V1 is decisive), and yRz as otherwise V1 is not the smallest decisive set. So, xPz from transitivity, making the single individual V’ decisive.

The proof is incomplete as it refers only to the free triple; that an individual is decisive over a free triple does not violate Non-|Dictatorship if there are other social states. Revised theorem proved under either sets of conditions:

1. Free Ordering, IIA, Weak Pareto, Non-Dictatorship

2. Free Triple, IIA, Weak Pareto, Strong Non-Dictatorship

3. Attempts to tackle the difficulty

A. Rejecting the relevance of Arrow’s result to welfare economics: Little and Samuelson argue that, by not considering a change in individual preferences or by not requiring any consistency requirement between different SWFs under different sets of individual preferences, Arrow’s impossibility result does not apply. But the Kemp-Ng-Parks impossibility result still apply.

B. Relaxing social rationality, esp. transitivity and complete ordering. Sen shows the impossibility of even a social decision function.

C. Restricting the domain of individual preferences (relaxing Condition 1 or 1’): Black(1948) and Craven (SCW, 1996) on single-peaked preferences.

D. Relaxing the Independence aspect of IIA, e.g. Kemp & Asimakopolous.

E. Relaxing the Ordering aspect (ordinalism) of IIA: Fleming, Harsanyi, Ng. (See below.)

4. Impossibility Propositions of Kemp-Ng-Parks

Using different sets of conditions, Kemp & Ng (1976) and Parks(1976) prove that, even operating with a given (unchanged) set of individual preferences, a reasonable rule to derive s ordering from individual orderings does not exist. Quickly generalized by Hammond (1976), Pollak (1979), Roberts (1980), establishing the existence of a corresponding proposition in the single-profile framework for every proposition in the multi-profile framework.

 Kemp-Ng’s conditions: Mild Diversity of Preferences, Strong Pareto, Anonymity Plus Orderings Only.

Samuelson (1977) strongly objects to the last condition but fails to see that, apart from the universally accepted anonymity, it really reflects ordinalism. But Samuelson insists on the sufficiency of ordinalism.

Arrow’s remark; the Bergson-Samuelson tradition implies independence.

Mueller’s (1979/1989/2003) evaluation of the debate.

Implication: necessity of cardinal utility and interpersonal comparison of utility. (Sen 1970 shows the impossibility without interpersonal comparison even with cardinal utility.)

Democratic voting works: 

1. Small probability of intransitivity when voters are large in number in comparison to the number of alternatives; 

2. Intensity of preferences taken into account through log-rolling, vote-trading, demonstration, good political judgments, etc.

5. Steps towards the utilitarian SWF (Ng 2000, ch. 5)

A. Separability: Fleming (1952) established that our SWF should be a separable functions of individual utilities, based on: existence of a swf; the Pareto principle, irrelevance of indifferent individuals.

Sudden & Weale (1979) establishes the same using very compelling axioms within the individualistic framework, concluding that “future formulations of welfare economics should include this separability requirement as a matter of course”.

B. Linearity: Harsanyi (1953, 1955) shows that social welfare is a weighted sum of individual utilities by assuming that social as well as individual preferences satisfy the set of axioms for expected utility maximization and that the society is indifferent between any two prospects which are indifferent to every individual. (The absurdity of Rawls at the ultimate level vs. may-be approximate optimality at the practical level.) (Harsanyi 1997 vs. Ng 1999; also differ with respect to optimal population; see Ng, Economics and Philosophy 1989.)

C. Unweighted sum (full utilitarianism): Ng (1975) show that our swf is an unweighted sum of individual cardinal utilities, based mainly on: finite sensibility (generalized by Sichelstiel & Sollner, SCW 1996) + Weak Majority Preference: If at least half of the individuals prefer x to y and no one prefer y to x, social welfare is higher in x.

Objections such as by Diamond (1967) on the ground of procedural fairness are answered in Ng (E. Record 1982, 2000) and Karni (SCW 1996).

Democratic voting leads to the max of the unweighted sum of utilities if the expectation of winning the vote of an individual increases with her utility and political parties try to maximize expected votes. But problems of marginal voters/electorates. Hence the importance of allowing demonstrations, etc.

6. The Paradox Of Interpersonal Cardinal Utility
The impossibility theorems of Arrow (1951/1963), Kemp and Ng (1976), Parks (1976), and Sen (1969, 1970a) prove, and even just commonsense arguments demonstrate, that interpersonal comparisons of cardinal utility are necessary for making social choice which cannot reasonably be based on individual ordinal preferences only. If we regard interpersonal cardinal utilities as impossible either in principle or in practice, a paradox is created as they are needed for making social choice. The proposal to solve the paradox is to simply use the individual willingness to pay to obtain information on intensities of preferences, the unweighted aggregate willingness to pay in making social choice, plus the appropriate redistribution of total purchasing power to address the issue of equality.  This frees us from having to obtain information on cardinal utilities and to compare them interpersonally, except in the decision on the appropriate redistribution of total purchasing power. The justification for using the unweighted (maximum) willingness to pay as a measure of the preference intensity of any individual (called ‘a dollar is a dollar’ principle for brevity) is based on the following two arguments.  First, abstracting away certain difficulties (Ng 2000 for details), the amount an individual is willing to pay to obtain a certain item reflects the intensity of their preference.  
Secondly, the reason we can use the unweighted willingness to pay is based on the argument that it is more efficient to do so and achieve whatever degree of redistribution desired through the general tax/transfer system.  This point in Ng (AER 1984):

Proposition A (A Dollar is a Dollar):  For any alternative (designated A) using a system (designated a) of purely equality-oriented preferential treatment between the rich and the poor, there exists another alternative, B, which does not use preferential treatment, that makes no one worse off, achieves the same degree of equality (of real income, or utility) and raises more government revenue, which could be used to make everyone better off.

7. Public choice in a democracy

The median voter model; similar to Hotelling’s concentration towards the center of location competition.

Taking the probability of voting as increasing in the utility differences, democratic voting may give the utilitarian result.

8. An example of manipulation by misrepresenting preferences

Consider a matching mechanism that asked each available male to report their rankings of the available females. Then it matches each female to her top preferred male. If more than one females are matched to the same male, only the female highest in that male’s ranking is kept; other matches are cancelled. Females so cancelled are then given a second round of choice, and so on. For example, consider the case of 3 females A, B, C and 2 males D, E. Suppose the rankings of D and E are: D: A>B>C; E: B>A>C and the preferences of the females are: B: D>E; A&C: E>D. In the first round, B is matched to D and A & C are matched to E. But since E prefers A to C, only A’s match to E is kept but C’s match to E is cancelled. C is then given a second-round choice which has to be D. Then D is matched to both B & C, since he prefers B to C, C’s match to him is cancelled. C’s 3rd round choice of E has also to be cancelled as E prefers A to C. The final matches are: B to D, and A to E, with C left unmatched.


Now suppose E knows of D’s preference in advance and also knows that D is going to reveal his true preference. Then E can gain his preferred female B by misreporting his preference as: B>C>A. Given the choices of the females as before, the first-round matches are B to D and A & C to E as before. But now since E’s list of preference shows C>A, it is A’s match to E that is cancelled. A’s second choice of D will stick as D prefers A to B. B is then given another round of match (to E) which also sticks as E has B>A, leaving C unmatched. The final matches are then: A to D and B to E. 

9. Impossibility of a Paretian Liberal?

Sen (1970). Example: Lady Chatterley’s Lover
The Prude J: n P j P k

The nosey K: j P k P n

From liberalism, kPnPj. From transitivity, kPj, violating weak Pareto.

10. The necessity of sex

4 persons to go in pairs into marriage or two rooms, no pairing is divorce-proof without sex, if preferences are such as:

                                                     A        B          C             D

1st Preference     B         C          A

2nd Preference    C         A          B

3rd Preference     D         D          D

6

