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My research is a contribution to economic theory, but is intended to address a problem in
development economics. My question of interest is: What is the impact of wealth inequality on
economic performance? To investigate this one must be able to understand how a typical
individual’s choices depend on his economic and social circumstances. This is very difficult
under existing consumer theory which considers a consumer’s choices to depend on his
(arbitrary) tastes and preferences.

What | have done is replace the concepts of utility and preference orderings with a measure of
value, based on the integral of demand. This approach is similar in philosophy to Samuelson’s
Revealed Preference theory. Value or use-value as | define it however is cardinally measurable
and comparable between agents, whereas ordinal preferences are not.

| address the problems of integrability using the techniques of vector calculus as used in physics
to solve problems that are very similar in concept. To insure that | understand the problem
thoroughly, | have made a careful study of the history of economic thought as pertains to
integrability. This study comprises a portion of my dissertation. What | have found is that the
vector approach provides an intuitively clearer picture of the underlying economic issues, and in
many cases simplifies the mathematics.

What follows is a synopsis of the theory | have developed. Many of the ideas are adapted from
the literature, reorganized, and clarified.

1) Fundamental Assumption

The theory begins with the assumption that: For any bundle of goods a consumer might be
endowed with, she would know how much of any one good she would be willing to
exchange for one more unit of any other. This maximum “price” that the consumer would be
willing to pay will be called the marginal price or marginal value. It is functionally similar to
marginal utility as understood by Jevons and Marshall, but is in reality the marginal rate(s) of
substitution between some numeraire good, and the good or goods considered for purchase. The
marginal price is essentially a vector of inverse demand functions, the type used by Antonelli and
Pareto in their early work on integrability.

To express these ideas formally, | begin by representing the consumer’s bundle of as many as
m goods as a vector quantity X = X,@, + X,@, +---+ X @, . (In this notation, the coefficient
X, is a scalar representing the quantity possessed, while (ﬁi is a dummy indicating the i " good.
This is the notation used traditionally for vectors.)
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. . . . r4
The marginal price is a vector functllon:

F(X) = LGOB, +1,(0@, + +1, (08,
The coefficients r,(X) are scalar functions
which generally depend on all goods in the
bundle X. The coefficient function r,(X) gives
the marginal price the consumer would pay for
the 1™ good.

Vector functions such as I'(X) essentially assign vector quantities to each point in space. These
are often depicted graphically by lines of force diagrams. The above diagram depicts a vector
function that describes the flow of gas from an automotive tailpipe.

2) Deffinition of Use-Value

Use —value is a quantity that exists purely by virtue of its mathematical deffinition, as does energy
in physics. It is functionally the same as utility as understood by Jevons and Marshall. It does
not however imply any sensation of pleasure or happiness. It simply reflects the price the
consumer would be willing to pay for his bundle, were he to purchase each commodity in small
increments from a perfectly discriminating monopolist. Use-value is formally defined as follows:

For a consumer who begins with some initial endowment *o and then acquires additional
goods so as to give him a final bundle X, the use-value he places on the goods acquired
is defined to be:

VE! x,) 2 "F(F) ¥dx (1)

o

Notice that the use-value of any quantity of goods the consumer might acquire depends on his
initial endowment X, . This endowment can more than just his initial stock of goods. It can be
considered a measure of his social environment as measurable from his demmographic profile.
A measure of his social well-being can thus be defined as the use-value he places on his initial
endowment, i.e.:

V(%) 2 [F(2)¥d (2)
0

It should be noted that the initial endowment X, reflects the consumer’s position in society rather
than simply his initial wealth. Such endowment includes factors included in his demographic
profile that influence his decisions, yet may not be exchangable in the marketplace.
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It should also be noted that Equations (1) and (2) are vector line integrals, which generally
depend on the path taken between the points comprising their limits of integration. Economically,
this translates into the order in
which the consumer acquires the
goods which bring him from his
initial bundle a to his final
bundle b as shown. It was
Pareto’s unsuccessful attempt ot
account for this that lead to much
of the literature on integrability.

Pears(p)

3) Reciprocity of Demand

Apples(a)

| argue, as did Houthakker and

Samuelson in 1950, that the path of integration must be meaningless economically, otherwise an
agent could be caused to increase or decrease the value he places on a bundle, to increase
indefinitely simply by taking goods away from him and returning them to him again. | then show
using Stokes’ Theorem that the integrals will be path independent if the following conditions are
imposed. | then impose these conditions with the following assumption.

For any two goods *i and X<in the consumer’s bundle; if X is a substitute (compliment)
for X<, then to the same extent ** must be a substitute (compliment) for ~i, i.e.:

7

ion

i (3)

I'x, Ix

These conditions appear in the literature as long ago as 1886 when they were introduced by
Antonelli, but with no economic interpretation.

4) Typical Agent and Aggregate Welfare

Since the marginal price functions are all measured according to the same scale, they can be
aggregated by simple addition. One must be careful with the interpretation of this function, which
is defined as follows:

For any group of N consumers described by marginal price functions Fi(x) i=1En ,
and for any endowment o they might possess, the choices they would typically make
were each of them endowed with X0 are given by:

R(%,)2 27 (%) )

Equation 3 is similar to a utilitarian Social welfare Function (SWF), but is stated in terms of
quantities that are, at least in theory, measurable. lIts interpretation is also quite different. R(X)
indicates the choices a “typical” member of the community would make were he endowed with
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X, . Since E(i) represents an average of the agent’s choices, the arbitrary effects of tastes
should cancel, leaving only effects due to wealth and social position which are presumed
common to all. Exact empirical determination of R(x) would be impractical, as it would require
one to experimentally determine what every agent would do under any circumstances. In reality,
a reasonable approximation of R(X) can be constructed from market research data. In my work,
| construct a model of E(i) based on Maslow’s theory of hierarchical needs.

We can begin to study the effects of inequality by modeling an exchange economy where all
agents are characterized by E(E), yet differentiated by their endowments. When equalibrium is
attained, social welfare is measured by summing the use-values each agent places on all that
they own. We know of course from the welfare theorems that any equalibrium will be Pareto
efficient. It does not follow however that the aggregate use value as measured in this manner will
be equal. According to this measure, some equilibria may be “better” than others.



