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Abstract
This paper proposes copula based semiparametric transformation models to take 
dependent censoring into account. The model is based on a parametric Archime‑
dean copula model for the relation between the survival time ( T

1
 ) and the censoring 

time ( T
2
 ), whereas the marginal distributions of T

1
 and T

2
 follow a semiparametric 

transformation model. We show that this flexible model is identified based on the 
distribution of the observable variables, and propose estimators of the nonparamet‑
ric functions and the finite dimensional parameters. An estimation algorithm is pro‑
vided for implementing the new method. We establish the asymptotic properties of 
the estimators of the model parameters and the nonparametric functions. The theo‑
retical development can serve as a valuable template when dealing with estimating 
equations that involve systems of linear differential equations. We also investigate 
the performance of the proposed method using finite sample simulations and real 
data example.
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1  Introduction

Semiparametric transformation models have gained considerable attention in sur‑
vival analysis as they include a broad class of regression models for the survival 
time ( T1 ) (see Chen, 2009; Dabrowska and Doksum, 1988; Zeng and Lin, 2007, 
among others). It allows for hazard patterns that are different from those under the 
usual proportional hazards models. Specifically, define the conditional survival 
function of T1 as S1(t|x1) = P(T1 > t|X1 = x1) , where X1 is a vector of covariates. A 
semiparametric transformation model for T1 is then given by
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