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Abstract

As implied by the famous Efficient Market Hypothesis, it is a common belief in economics that if there is more information available for agents to gather in a market, the market can become more efficient. In our study, we challenge this belief by designing an agent-based model and conducting a series of controlled human experiments on a resource-allocation system. We find that even a small information concentration can lead the system almost to the balanced state. Besides, the ensemble average of the system’s fluctuation level goes through a continuous phase transition, which means that in the second phase too much information shared among agents will harm the system's stability instead. This is contrary to the common belief. Furthermore, phase transition phenomena are common in a variety of physical systems. There exists a textbook knowledge about continuous phase transitions, i.e., fluctuations will rise abnormally around a transition point since the correlation length becomes infinite. However, we find that at the transition point reported in our work, the ensemble fluctuations of the fluctuation level remain at a low value, which makes the phase transition anomalous. Thus, this work is of potential value to different fields, such as physics, economics, complexity science, and artificial intelligence.
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