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Are
Economic Behavior
and
Motion of “Particle”
Fundamentally Different?
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Most Economists
Think
They are
Fundamentally Different.
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Thus, Economics must be
based on
Microeconomic Analysis
of Purposeful
Economic Behavior
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This Leads Economists
to the Analysis
based on
the Representative Agent.
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Every student of economics knows that behavior of dynamically
optimizing economic agent such as the Ramsey consumer is
described by the Euler equation for a problem of calculus of
variation. On the surface, such a sophisticated economic
behavior must look remote from “mechanical” movements of an
inorganic particle which only satisfy the law of motion. However,
every student of physics knows that the Newtonian law of
motion is actually nothing but the Euler equation for a certain
variational problem. It is called the principle of least action: see
Chapter 19 of Feynmann (1964)’s Lectures on Physics, Vol. Il.
Therefore, behavior of dynamically optimizing economic agent
and motions of inorganic particle are on a par to the extent that
they both satisfy the Euler equations for respective variational
problems. The method of statistical physics can be usefully
applied not because motions of micro units are “mechanical,”
but because object under investigation comprises many micro
units individual movements of which we are unable to know.
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Solow’s comment

“Thoughtful macroeconomists are uncomfortably aware
that consumers, firms, and workers vary widely in their
local environments, perceptions, and beliefs. Ignoring this
heterogeneity, as ‘modern macro’ does, is a likely source
of systematic error. Aoki and Yoshikawa propose to repair
this failure by modeling the macroeconomy explicitly as a
cloud of interacting particles. The goal is to deduce the
distributions of economic characteristics that describe the
system as a whole. This puts more emphasis on statistical
properties and less on the internal decision making of
each agent. There are already some surprising beginning
results, including a novel treatment of aggregate demand,
and one can expect more when their approach is
combined with standard economic reasoning. This is the
start, not the finish, of a potentially far-reaching research
program. It should excite the curiosity of all those
thoughtful macroeconomists.” Robert M. Solow (2007)
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Figure 1 : g(x) Function Representing Bank Behavior
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Model
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Model
logx Cr = log((zf i{;c)!k!)
() e() - (- D) eele- )
= KH(z) (14)
dI;:(r;r) =log(1;1) (15)

U'(z) = —29(7) — éH’{;T:J = —29(7) + émg( 1 f I) —0 (16)
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Figure 2 : A Example of g(x) Function
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Figure 3 : Entropy Term log(x/(1-x))
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Figure 4 : U’(x) or Equation (16)
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Figure 5 : Multiple Equilibrium




