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Abstract

The fluctuations and phase transition phenomena in the macroeconomic agent-based model are
investigated by using phase transition theory in statistical physics. Numerical simulations are
performed on the MARK I agent-based model and typical discontinuous phase transitions are
found. Localization conditions are introduced in the model so that the interactions between agents
are limited geographically and the critical points in the phase transitions are analyzed. Moreover,
the influence of the different values of price and production sensitivity parameters are studied as
well as the coupling relations with the localization conditions. Our results may be potentially use-
ful in providing a clue to improve the economic conditions from the viewpoint of phase transitions
and synchronization in physics.
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Figure 1. (a) Time series of the unemployment rate U for the different values of baseline interest rate p. M = 15, y, = y, = 0.1.
(b) Average unemployment rate U as a function of p for the different values of M. y, = y,=0.1

El 1. @ FEIRIEAEFIZR(p = 0.0, p = 0.03) Frxt R By el # U BEERHEIEY AL, LLETEY H AR S M = 15, 5, = 9, = 0.1;
(D) FEIRYATHETASERY T # M Pt MR R FRpEE B F % p B, RS =9,=01

0.03
— Pc
Pc 0.024
0.01 . . . ; .
0 5 10 15

M

Figure 2. The phase transition point p. as a function of localization
condition strength M. y, =y, =0.1
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Figure 3. The influence of localization condition strength and strategy sensitivity. (a) p. as a function of the price sensitivity
parameter y, and M. (b) p. as a function of the production sensitivity parameter y, and M
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