
P
os
te
d
on

A
u
th
or
ea

1
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
05
25
96
.6
68
09
94
5/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Phase Transitions in a 2D Ising Model of Agent Expectations in

Financial Markets: Analytics in One- and Two-Dimensional

Network Topologies

Marko Raseta1 and Steven Silver2

1Erasmus Universiteit Rotterdam
2San Jose State University

September 1, 2021

Abstract

Phase transitions between ordered and disordered states of interactive agents have been recognized as integral to dynamics

in a range of economic and social processes. Several theorists in the study of financial markets have directly linked phase

transitions between disordered and ordered states of agents to a critical point in the dynamics of market price. To date, phase

transitions in the dynamics of price in financial markets have been demonstrated with numerical methods. In an application to

a financial market, we propose a multicomponent in which a first component is in bounded rationality and a second component

is in behavior that generates herding in financial markets. A transition function defines the relative weight of components. We

extend conditions of Onsager (1944) for phase transitions in a 2D Ising model and analytically demonstrate that the proposed

model evidences phase transitions. Generalizations of the results to other multi-component models are noted.
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