Dimension reduction in survival regressions with censored data via an imputed spline approach
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Abstract
Dimension reduction methods such as sliced inverse regression (SIR) and Principal Hessian Directions (PHD) have been proposed for regression analysis with predictors of high dimensions. In this article, we develop an iterative imputed spline approach based on PHD for censored survival data to reduce the dimension of predictors without requiring a prespecified parametric model. Our extension is to replace the right-censored survival time with its conditional expectation for adjusting the censoring effect and to use the Kaplan-Meier estimator and an adaptive polynomial spline regression in the imputation. This approach can be implemented in PHD or other methods developed for estimating the central mean subspace. The sparse estimation can be incorporated in our approach. Simulation studies for right censored data are conducted in comparison with censorSIR of Li, Wang and Chen (1999), bivariate SIR of Cook (2003), and navie PHD in ignorance of censoring. Illustrative applications to two real datasets are also presented.
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