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Introduction

One of the key challenges in survival data analysis is censoring, which occurs
when data is only partially observed. This can introduce bias in estimates
and reduce the accuracy of traditional statistical models. A common scenario
in survival analysis is the availability of auxiliary variables in addition to po-
tentially censored survival data. To address this challenge, various models
can be employed, including the accelerated failure time model, the Cox pro-
portional hazards model, and the proportional odds model. From a Bayesian
perspective, Bayesian nonparametric models, such as those based on Dirich-
let or Gaussian processes, offer powerful tools for analyzing censored data.
These models provide several advantages, including high flexibility, the abil-
ity to manage uncertainty through probability distributions, and a decreased
reliance on restrictive assumptions concerning the shape of the data distribu-
tion. In this context, the Dirichlet process is utilized as the prior distribution.
In this paper, we explore a Dirichlet process mixture model utilizing a burr
distribution type 12 kernel for modeling the survival distribution within an
accelerated failure time framework. We compare the performance of the pro-
posed model with that of a Pélya tree mixture model using both simulated
and real datasets. The results indicate that the proposed model outperforms
the alternative approach.

Material and Methods
The CODA package, version 4.4.1, of R software was used to evaluate the
convergence of the aforementioned methods, the convergence of the Gibbs
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sampling algorithms is confirmed by the results. To compare the performance
of the proposed model with other Bayesian nonparametric mixture models,
the spBayesSurv package in version 4.4.1 of R software, was utilized.

Results and Discussion

In this paper, a Dirichlet process-based mixture model with a kernel on Burr
distribution type 12 is utilized to model the error term distribution in acceler-
ated failure time models. The proposed model can flexibly estimate the error
term distribution without requiring restrictive assumptions about a specific
distribution shape by leveraging the properties of the Dirichlet process. This
approach enables modeling hidden data structures and is particularly suit-
able for survival data analysis with varying levels of censoring. To evaluate
the performance of the proposed model, both simulated and real datasets
were analyzed. The simulated data section examined various scenarios, in-
cluding censored and heterogeneous data, to assess the model’s ability to
handle common survival data challenges. Additionally, real datasets were
employed to test the model’s performance in practical settings.

Conclusion

The analysis results indicate that the proposed model can accurately estimate
probability density and survival functions. The model has also successfully
identified the data’s latent structures and clustering patterns with high ac-
curacy. Overall, this study’s findings suggest that the proposed model, by
leveraging the Dirichlet process’s flexibility and modeling power, is a pow-
erful tool for survival data analysis. This model exhibits strong potential
in estimating density and survival functions and is an effective and reliable
approach for analyzing survival data across various conditions.

Keywords: Mixture model, Accelerated failure time model, Dirichlet process,
Burr Distribution type 12, Censored data, MCMC.
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