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In order to quickly detect emergencies such as bubbles and disease
outbreaks, we developed sequential unit root tests for autoregressive processes and sequential
criticality tests for branching processes with and without immigration. Using stopping times based
on observed Fisher information, we derived Z-tests (tests based on normal distribution) for
hypotheses involving explosive cases. The joint limit of the stopping time and the sequential Z-test

Is characterized by a 3/2-dimensional Bessel process driven by time-changed Brownian motion. the
Z-test was found to be the uniformly most powerful invariant sequential test. We also provided some
sequential tests reducing sampling cost under stable alternatives and detecting explosive states
quickly.
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