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FE: Accurately identifying a parsimonious subset of predictors plays an important role in
high-dimensional Cox proportional hazards (CoxPH) models, which helps to improve the
model's interpretability and stability. However, subset selection algorithms and their theoretical
analyses to achieve this goal are scarce. This paper presents a novel algorithm to select
optimally parsimonious CoxPH models with high-dimensional covariates. The algorithm can
adaptively determine the optimal model size and is free from tuning parameters. According to
theoretical studies, there is a good chance that the algorithm consistently finds the underlying
predictors and gives a nearly optimal estimate in polynomial time. To our knowledge, this
algorithm is the first of its kind in the literature. Our theoretical study of this algorithm uses
novel ways to deal with martingale processes and high-order Taylor expansion to overcome the
difficulty that the partial likelihood is not quadratic and changes over time. Simulation studies
show that the algorithm achieves selection consistency with smaller sample sizes and
demonstrates a low possibility of selecting irrelevant variables. We demonstrate that the
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algorithm is fast, portable, and powerful by analyzing a kidney renal clear cell carcinoma

dataset with thousands of genetic factors.
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