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Statistical inference for rare event data and its application in clinical
researches
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Information criteria for Firth"s penalized partial likelihood approach in
Cox regression models were proposed and theoretical justification of the Heinze and Schemper-”s
estimator was provided (Nagashima & Sato, Statistics in Medicine 2017, DOl: 10.1002/sim.7368). An
AlIC-type information criterion based on the risk function and BIC-type criterion were evaluated,
which performed well under rare event data. The proposed AIC-type criterion was applied to
prospective observational study data. It proved that the conditions of bias reduction for the
cumulants in the Heinze & Schemper®s estimator holds.
Moreover, sample size calculations for the Kaplan-Meier estimator in single-arm survival studies
were _proposed, and it was shown that the existing method uses an inappropriate approximation that
can influence the accuracy especially under rare event data. This result was submitted to a
peer-review journal.
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