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Abstract
To discover stock dynamics, we consider volatility as a temporal aggregation of extreme events defined on three dimensions: return, volume and trading number. Onset and offset phases are computed via the hierarchical factor segmentation (HFS) algorithm. Through computed volatility-phases, we seek dynamic patterns by solving the two questions: [Q1] Is return’s volatility closely associated with significant price changes? [Q2] Would volatility-phases reveal which dimension of return, volume or trading number time series is the driving force of the others? Significant price changes are almost all marked by volatilities of the three dimensions. We develop a new statistical analysis to show that return’s volatility onset is more likely falling behind the onsets of volume and trading number, while both of which are very well concerted with each other.
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