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Abstract: We propose a general index model for survival data, that generalizes many

commonly used semiparametric survival models and belongs to the framework of

dimension reduction. Using a combination of a geometric approach in semipara-

metrics and a martingale treatment in survival data analysis, we devise estimation

procedures that are feasible and do not require covariate-independent censoring, as

assumed in many dimension-reduction methods for censored survival data. We es-

tablish the root-n consistency and asymptotic normality of the proposed estimators

and derive the most efficient estimator in this class for the general index model.

Numerical experiments demonstrate the empirical performance of the proposed es-

timators, and an application to an AIDS data set further illustrates the usefulness

of the work.
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1. Introduction

The Cox proportional hazards model (Cox (1972)) is probably the most

widely used semiparametric model for analyzing survival data. In the Cox model,

the covariate effect is described by a single linear combination of the covariates

in an exponential function, and is multiplicative in modeling the hazard function.

Although this special way of modeling the hazard function permits a convenient

estimation procedure, such as the maximum partial likelihood estimation (Cox

(1975)), it has limitations. As widely studied in the literature, there are many

situations where the Cox model may not be proper. Owing to the limitations

of the Cox model, many other semiparametric survival models have been pro-

posed, such as the accelerated failure time model (Buckley and James (1979)),

proportional odds model (McCullagh (1980)), and linear transformation model

(Dabrowska and Doksum (1988)), among others. Despite of all these efforts, the

link between the summarized covariate effect, typically in the form of a linear
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