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Abstract

Thermodynamics applied to economy: phase and critical
exponent. Liquid and solid economic phase with critical points.

It is possible to write the collective behavior of a large number of economic
agents (customers, shareholders, small banks, etc.) who interact with each
other according to physical laws that describe the interaction in the short
and long range.

A statistical description of the agents (portfolio average, etc) allows to
describe the dynamics of the system (like a thermodynamic system).

[ am thinking that the temporal dynamics of an economic system could
be modeled by an economics potentia]E]:

o(t, p,q)
and, that there is a economic dynamid?}
0=0a10;P + a20,® + a39,P + a40,P + - - -
when the system is in equilibrium
0=0a0,® + a3, ® +---

so that the economic system has an equilibrium point, phase transition and
critical exponent (like in the Landau’s phase transition).
These equilibrium point are solution of the dynamics, when the system

leach extensive quantity
%if ®(t, q,p) is an analytic function in the variables then exist the differential equation



does not oscillauﬂ , or when the initial Conditionﬁ is0=0P=0,=---

When the extensive quantity are near a critical point, then the equilib-
rium points change a lot with small perturbations, and so the trajectories
change a lot with small pertubations: the economic system is unstable in the
temporal evolution, and the economic system is near a critical point.

There are critical points if there is a linear approximation of the eco-
nomics potentia]ﬂ in an order parameter and some intensive Variableﬂ

A possible differential equation[l] for a critical point ® = B(T — T.)7 is
0 = YPOrr® — (v — 1)0pPOr®, that is 0 = & Oy — a Oy B where o = 77—1;
if there is a Lagrangian for the economic system, then it is possible to write
an analogy with other real system (in chemistry, biology and physics).

Perhaps it might be possible to model thermodynamic systems that vary
over time: thermodynamic oscillations or irreversible transformations.

If the Lagrangianf|is

E - <I>°‘8T¢>8T<I>

the Euler-Lagrange equation is
0 = a®* '0p®0p® — 07 (20°07®) = —ad* 10, POrP — 200

or
0= %aTobach + DO D

there is another solution
ot =0

so that a phase transition happen when the Lagrangian can be approximatedﬂ
with the Lagrangian £ = ®*0; 90,

3due to dispersion

4a constant economic potential

Swith a change in the interaction between economic agents
6Statistical physics - Landau Lifshitz

"zeroing the products of the derivatives with the suitable polynomial
Sthis is a mass variable Lagrangian: £ = 3m(®*)0p®0r®

%in an interval



