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Behavioral Financial Analysis of Market Anomalies with Heterogeneous Agents

—Based on the Computational Finance Approach

HU Zhihao'* LIU Qian'
(1. Chinese Academy of Social Sciences, Beijing, China;

2. National Institution for Finance and Development, Beijing, China)

Abstract: This paper investigates the effect of heterogeneity and bounded rationality on market anomalies in price
formation. On the basis of the cumulative prospect theory, we construct an inter-temporal heterogeneous agent model
in which asset price fluctuations are determined by the evolutionary dynamics embedded in the model. The artificial fi-
nancial market constructed by the agent-based model includes three types of trading patterns — the rational pattern,
the emotional pattern and the noisy pattern. Investors under the emotional pattern make decisions based on the cumu-
lative prospect theory, whose preferences include different risk attitudes, reference point effects, and distortions
caused by the probability weighting function. Compared with the stylized facts of SSE 50 Index. the artificial market is
proven to be effective. Besides, we verified that market environment and psychological parameters are the decisive fac-
tors of price formation via ANOVA. By analyzing the distribution of return rates under different parameters, we find
that the system environment and investor psychological factors affect the market fluctuation in different ways. Chan-
ges in the system environment can cause an increase in extreme values and accumulation of market tail risks, while
psychological factors only trigger an increase in the volatility of returns around the mean. It means that the bounded
rationality caused by investors’ cognitive limitations and decision-making preferences has an indirect and mild impact on
market price fluctuations, which also coincides with Kahneman’s views. The results suggest that a more effective
measure to maintain market stability should focus on the improvement of the market system environment.

Keywords: Market Anomalies; Behavioral Finance; Cumulative Prospect Theory; Agent-based Computational Experiments
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