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Stability of Business Cycle Model with a Gauss Colored Noise Excitation
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Abstract: For nonlinear relationships between economic variables and uncertainties to the
economic system of random interference problem, a nonlinear dynamical business cycle model
with Gauss colored noise is established via Goodwin consumption function and Puu investment
function, and the model is simplified with a uniform colored noise approximation theory and
equivalent nonlinear method. Furthermore, an equivalent nonlinear white noise model is
obtained, then the largest LLyapunov exponents of the determined stability of the economic system
is sought out. The approach shows that the largest Lyapunov exponent is related to the
correlation time of noise, marginal consumption and noise intensity. The stability of the economic
system varies with the change design of Lyapunov exponents. Choosing the sudden war, national
macroeconomic policies and economic system interference as Gauss colored noise, and taking the
marginal consumption as a model parameter, for the small marginal consumption rate, the
economic system development can be stabilized by increasing interventions in the economic

system, such as adjustment of national economic policies.
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