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Abstract

This paper offers a new approach to calibrating parameters of an agent-based
model proposed by Ormerod [1] and conducts a comparative analysis of the US
and Chinese business cycles for the period 1993-2014 using annual percentage
changes in real gross domestic product. Depending on the underlying conditions
of the system, the agent-based model is transformed to a damped pendulum,
or a forced damped pendulum, through which we get the analytical solutions.
These analytical solutions stipulate the speed of recovery from external shocks
and the length of a business cycle. After pinning down two parameters in
the analytical solutions, we calibrate the model using the Bayesian estimation
technique. Our calibration approach captures the fundamental features of the
economic fluctuations reasonably well. In particular, we find that the Chinese
economy is more volatile and less persistent than the US economy: China has
a shorter average duration of business cycles and recovers faster from external
shocks; and the two countries move synchronously.
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1. Introduction

Economic fluctuations have long attracted the attention of a large number
of economic researchers. The business cycle refers to the downward and upward

movement of gross domestic product (GDP) around its long-term growth trend.
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