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Development of phase transition prediction method by fully data driven
measurement of the degree of symmetry breaking in stock markets
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We aimed at predicting phase transition with higher precision by using the
extracted system instability feature focusing on the “ symmetry breaking” investor behavior. First,
several precursory price change patterns useful for predicting phase transitions are newly found.

Moreover, the small cap stocks change patterns and investor risk appetite levels are added as the
most sensitive factors reflecting the system instability level. Then, we proposed fully data-driven
long-term trend direction prediction method which outperforms conventional methods in the crash
avoidance performance by taking several measures for challenging but inevitable problems of
nonstationarity and class imbalance for predicting phase transitions. It is also verified that the

aszmmetric price change pattern is induced by expanding investor expectation, leading to a
subsequent large price decline.
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