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Statistical sequential analysis on Galton-Watson branching processes by stopping
times based on information
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Sequential statistical analysis is a field that deals with statistical
inference in situations where data is observed sequentially. Its characteristic feature is using the
stopping time for estimation and testing. In this study, we apply the methods of sequential
statistical analysis to branching processes, which are used to model phenomena such as the number of
virus infections or the spread of information via social networks. In particular, we focus on the
problem of testing for criticality in branching processes, noting that this problem shares a similar
mathematical structure with the unit root testing problem in autoregressive processes. We address
this problem by leveraging the analogy. The three states in branching processes; (i) subcritical,
(i1) critical, and (iii) supercritical; correspond respectively to (i) stationary, (ii) unit root,
and (iii) explosive states in autoregressive processes, allowing the application of mathematically
equivalent methods.
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