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Abstract 
This project involves development of flexible statistical 
regression models with a particular focus on the 
modelling requirements for types of data that arise in 
survival analysis. We apply nonparametric Bayesian 
(NPB) methods Under the NPB paradigm, the unknown 
distributions of the model are treated as random 
(infinite-dimensional) parameters necessitating 
specification of stochastic nonparametric priors, such 
as Dirichlet or Gaussian proceses, over spaces of 
distributions.  
1. Introduction 
     A standard way to develop a parametric regression 
model is to allow parameters to depend on covariates in 
a pre-specified way.  Classical semiparametric methods 
specify parametrically the regression relationship 
between the response and covariates, but leave the 
actual survival distribution unspecified. The 
disadvantages of these methods stem from inflexible 
functional forms of parametric models and limited 
inference of classical semiparametric techniques. In 
particular, fixed specification of distributional 
properties for the random error terms in the model, 
while typically mathematically convenient, may be 
inadequate for the actual data, which clearly calls for 
more flexible and robust modelling approaches. 
     We use the nonparametric Bayesian (NPB) methods, 
which substantially enhance the flexibility of standard 
parametric models while providing a coherent unified 
probabilistic framework for inference. We propose NPB 
regression models for survival data and use Dirichlet 
process (DP) mixture models as nonparametric priors 
for the survival distributions. 
2. Dirichlet process 

Dirichlet process (DP) mixture models will be used 
as nonparametric priors for survival distributions. A DP 
mixture model is a mixture with a parametric kernel and 
a random mixing distribution modeled with a DP prior, 
see Ferguson (1973), (1974), Antoniak (1974), Escobar 
and West (1995). The definition of the DP involves a 
parametric distribution function 0G  the center or base 
distribution of the process, and a positive scalar 
precision parameter ν . The larger the value of ν , the 
closer a realization of the process is to 0G . A DP 
mixture model is given by: 
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3. Nonparametric Survival analysis 
      Bayesian nonparametric methods are very well 
suited for survival data analysis, enabling flexible 
modeling for the unknown survival function, 
cumulative hazard function or hazard function, 
providing techniques to handle censoring and 
truncation, allowing incorporation of prior information 
and yielding rich inference. 
      Modeling DP mixtures for the distributions that 
have support on R usually employs normal kernels but 
in the context of survival analysis choosing the kernel 
becomes more delicate. In this case we usually use 
Lognormal, Weibull or Gamma kernels for hazard 
function estimation. The Weibull distribution seems 
preferable because it has an increasing hazard and also 
its survival function is in closed form. In the case of 
Weibull distribution which is denoted by 
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is assumed as follows: 
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Denoting the survival times by it  , ni ,...,1= as in 
Kottas (2006) the full model can be written in the 
hierarchical form: 
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     We model the unknown survival distribution with a 
Weibull Dirichlet process mixture, mixing on both the 
shape and scale parameters. 
4. Conclusion 
     The purpose of this study is establishing a baseline 
to facilitate model comparison and validation for our 
further development of NBP survival models. 
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