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Building a model of bubbles and crashes and the empirical verification
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The aim of this study is to propose a theoretical model to elucidate the
causes of speculative bubbles and the crashes that inevitably follow. We also demonstrate that the
investor’ s psychological fluctuation (corresponding to temperature under the maximum entropy
principle) is the root cause of speculative bubble and crash. More concretely if the investor’ s
ﬁsychological fluctuation is small, then the stock market generates multiple equilibria, and the

erd behaviour of the investors gives rise to a bubble, which is prolonged by their
positive-feedback trading but inevitably ends with a crash, which is the first-order phase
transition in the asset market. We also describe how cycles of bubbles and crashes are repeated. We
also estimate the parameters of the model using the actual financial data and confirm that market
crashes are probably predicted by the theoretical model proposed by this study.
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