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Abstract
The proportional hazards model proposed by D. R. Cox in a high-dimensional and 
sparse setting is discussed. The regression parameter is estimated by the Dantzig 
selector, which will be proved to have the variable selection consistency. This fact 
enables us to reduce the dimension of the parameter and to construct asymptotically 
normal estimators for the regression parameter and the cumulative baseline hazard 
function.
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1  Introduction

The proportional hazards model, which was proposed by Cox (1972), is one of the 
most commonly used models for survival analysis. In a fixed-dimensional setting, 
i.e., the case where the number of covariates p is fixed, Andersen and Gill (1982) 
proved that the maximum partial likelihood estimator for the regression param-
eter has the consistency and the asymptotic normality. Besides, they discussed the 
asymptotic property of the Breslow estimator for the cumulative baseline hazard 
function.

Recently, many researchers are interested in a high-dimensional and sparse set-
ting for a regression parameter, that is, the case where p = pn → ∞ as n → ∞ 
and the number q of nonzero components in the true value is relatively small. In 
this setting, several kinds of estimation methods have been proposed for various 
regression-type models. Particularly, the penalized methods such as Lasso [(Tib-
shirani, 1997; Huang et al., 2013; Bradic et al., 2011) among others] have been 
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