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Abstract

Our goal in this thesis is to analyze survival data using Dirichlet process mixture mod-
els with exponentiated Weibull kernel. Survival data in many scientific fields such as
medicine, biology, reliability engineering, and social sciences have characteristics such as
heterogeneity, multimodality, and censoring, which make their modeling challenging. Sim-
ple parametric models such as exponential and Weibull cannot adequately reflect these
complexities, and nonparametric methods also do not provide inference at the parameter
level.

In this research, a Dirichlet process mixture model with exponentiated Weibull kernel
(DPEWDM) is introduced for analyzing right-censored survival data. The exponentiated
Weibull distribution, due to its high flexibility in generating various shapes of the hazard
function (increasing, decreasing, constant, unimodal, and bathtub-shaped), is a suitable
choice as the kernel of the mixture model. The proposed model, using the Bayesian
nonparametric framework, is capable of automatic clustering of data without the need to
predetermine the number of clusters.

A Gibbs sampling algorithm has been developed for Bayesian inference of the model
parameters, which includes five main steps: (1) updating the cluster configuration vector
using Neal’s algorithm, (2) updating cluster parameters using the Metropolis-Hastings
algorithm on the logarithmic scale, (3) updating hyperparameters, (4) updating the pre-
cision parameter of the Dirichlet process, and (5) computing the mixture model weights
using the stick-breaking method.

The performance of the proposed model has been evaluated through simulation studies
and analysis of the real Faithful dataset and compared with competing models including
the Dirichlet process mixture model with Weibull kernel (DPWM) and the Dirichlet pro-
cess mixture model with three-parameter Burr type XII kernel (DPB3M). The simulation
study results show that the DPEWM model has lower mean squared error in estimating
density, survival, and hazard functions compared to the other two models and has no
significant bias. In the real data analysis, the DPEWM model correctly identifies the two-
cluster structure of the data with a probability of over 93%, while the competing models
have weaker performance in clustering.

The results of this research show that the Dirichlet process mixture model with expo-
nentiated Weibull kernel is a powerful, flexible, and reliable tool for survival data analysis
and automatic clustering of data, and can be used as a suitable alternative to common
models in this field.




