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A study on statistical inference and inference algorithm by using combinatorial
algebra for big data analyses
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We studied parameter identifiability of directed Gaussian graphical models
with one latent variable. In the scenario we consider, the latent variable is a confounder that
forms a source node of the graph and is a parent to all other nodes, which correspond to the
observed variables. We give some useful graphical conditions that is sufficient for the model to be
identifiable.

We also studied the problem of the evaluation of multiplicity-adjusted p-value
of scan statistics in spatial epidemiology. We use some notions on graph theory and proposed an
efficient algorithm to compute multiplicity-adjusted p-value of the exact distribution of scan

statistics. We also implemented the proposed algorithm and confirm the usefulness of it through some
real data examples.
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