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Fig.1 Estimation of f(«) in the condition of f(«) =1 based on different sample number and censor rate
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Tab. 2 Simulation results of the parameters in the condition of S(u) =cos(2u) +1

FE o OMRR/Y HAR o« B a Sei(@)  Semp(a) 95U HEZHR/Y% 0 HE 0 Semp( )
1 10 100 1 1.018 0.163 0.188 0.920 1 0.920 0. 405
2 10 300 1 1.001 0.088 0.098 0.922 1 0.970 0. 209
3 10 500 1 0.998 0.068 0.070 0. 946 1 0.981 0.153
4 30 100 1 1. 020 0. 185 0.196 0. 944 1 0.878 0.428
5 30 300 1 1. 004 0. 100 0.102 0.954 1 0.944 0.228
6 30 500 1 1. 000 0.077 0. 080 0.952 1 0.977 0.172
7 50 100 1 1.012 0.219 0.251 0.928 1 0.861 0.516
8 50 300 1 1. 004 0.118 0.132 0.930 1 0.945 0. 281
9 50 500 1 1. 006 0.091 0.092 0. 946 1 0.967 0.220
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Penalized partial likelihood estimation
of semi-varying coefficient Gamma frailty models

ZHANG Zhongwen'?, WANG Xiaoguang'', [SONG Lixin|

( 1.8School of Mathematical Sciences, Dalian University of Technology, Dalian 116024, China;
2.School of Public Health and Management, Binzhou Medical University, Yantai 264003, China )

Abstract: To analyze more complex nonlinear relationships between the logarithmic risk function and
covariants, a set of semi-varying coefficient Gamma frailty models and their estimation method are
proposed. Firstly, the semi-varying coefficient Gamma frailty models are approximatively transformed
to linear Gamma frailty models using B-spline. Secondly, the linear parameters of transformed models
are estimated by the penalized partial likelihood. Thirdly, the profile likelihood method is adopted to
estimate the parameter of random effect using the golden section search method. After the estimations
of linear parameters and random effect parameters are gotten from the iterative algorithm, the
estimations of varying coefficient functions can be obtained taking advantage of B-spline. The finite
sample performance of the proposed method is assessed by Monte Carlo simulation studies, the
method can give fully precise and stabilized estimation of the linear parameters and varying coefficient
function, and can be used to analyze the influence of the covariants on hazard rates. At last, the

proposed method is demonstrated by the analysis of NCCTG lung cancer data.

Key words: Gamma frailty model; B-spline; varying coefficient models; penalized partial likelihood

estimation; golden section search method
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