
1 
 

Extending Buckley–James method for heteroscedastic survival data 

Lili Yua,*, Liang Liub and Ding-Geng(Din) Chenc,d 
 

a Department of Biostatistics, Epidemiology and Environmental Health Sciences, JPH College of Public Health, 
Georgia Southern University, Statesboro, GA, USA;  

b Department of Statistics, University of Georgia, Athens, GA, USA;  

c College of Health Solutions, Arizona State University, Phoenix, AZ, USA;  

d Department of Statistics, University of Pretoria, Pretoria, South Africa 

*CONTACT Lili Yu. Department of Biostatistics, Epidemiology and Environmental 
Health Sciences, JPH College of Public Health, Georgia Southern University, Statesboro, GA, USA. Email: 
lyu@georgiasouthern.edu 

Abstract 

. 

Keywords: Accelerated failure time model; local Buckley–James method; weighted least squares method; survival 
analysis 

 

1. Introduction 

  

 



2 
 

  

  

  

 



3 
 

 

2. Survival data and the associated heteroscedastic AFT model 

 

3. The two methods 

3.1. The weighted least squares method 

3.1.1. The methodology 
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3.1.2. The estimation algorithm 

 

3.2. The local Buckley–James method 

3.2.1. The methodology 
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3.2.2. Algorithm of local Kaplan–Meier estimation 

 

3.2.3. The resampling method 

 

4. Asymptotic property of the weight least squares estimator and the local Buckley–James estimator 

4.1. Theoretical comparison 
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Theorem 4.1  

  

4.2. Hypothesis test 

 

 

5. Simulation studies 

  

5.1. Simulation design 
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5.2. Data generation 
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5.3. Simulation results 

 

Table 1. Scenario 1: Homoscedastic error and covariate independent censoring. 
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Table 2. Scenario 2: Heteroscedastic error and covariate independent censoring. 

  

  



10 
 

Table 3. Scenario 3: Heteroscedastic error and covariate-independent censoring with 4 covariates. 
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Table 4. Scenario 4: Heteroscedastic error and covariate-dependent censoring. 
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6. Real data analyses 

6.1. Stanford heart transplant data 
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6.2. Primary biliary cirrhosis (PBC) data 
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Table 5. Analysis of the PBC dataset. 
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Table 6. Analysis of the PBC dataset. 

  

7. Discussion and conclusion 
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Appendix  

Proof of Theorem 4.1 

 

 

 

 


