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Introduction

Evaluating complex data distribution, such as multimodal cases, requires
more complex statistical models. The complexity of a statistical model is re-
lated to the number of model parameters. To achieve a more complex model
and consequently achieve better flexibility in statistical inference, one can
use an infinite-dimensional family of probability models. Using the Bayesian
approach for the infinite-dimensional parameter need a suitable prior distri-
bution. Typically, the prior distribution of such parameters are stochastic
processes. Such priors are called nonparametric Bayes priors. The most im-
portant nonparametric Bayes prior is the Dirichlet process, first introduced
by Ferguson (1973). Due to the discreteness of the Dirichlet process, using a
mixed model of Dirichlet processes (DPMM) (Antoniak, 1974) is preferable.
The ability to cover multimodal data distribution and perform data clus-
tering are two advantages of DPMMs. In this article, we profit from these
two advantages of DPMMs. Kernel selection is an essential issue in working
with DPMMs. According to under study data, a flexible distribution should
be selected as the kernel of DPMM. For lifetime data, distributions such
as Weibull, lognormal, or other lifetime distributions can be chosen. The
generalized inverse Weibel distribution is a flexible distribution introduced
by de Gusmao, et al. (2011). In this article, the generalized inverse Weibel
distribution is considered the kernel of DPMM.

Material and Methods
In fitting a DPMM, prolongation of the execution time of Markov chain
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Monte Carlo simulation algorithms is challenging. Dirichletprocess package
in R software is a resolution. The mentioned package has a high ability to fit
DPMMs and other non-parametric Bayes models. After obtaining posterior
samples, survival density and hazard rate functions can be easily estimated
using this package. Finally, by analyzing several real and simulated data
sets, the performance of the proposed model is evaluated.

Results and Discussion

We designed a simulation study to evaluate the performance of the proposed
model under different prior distributions for the accuracy parameter of the
Dirichlet process based on sample sizes of 100 and 1000. Bayesian and inter-
val estimations of the survival, density, and hazard rate functions of a mixed
model of two generalized inverse Weibull distributions reported. The results
show that the proposed model has a high potential in estimating the men-
tioned functions. The proposed model was also used to analyze several real
multimodal data sets. The results show that the proposed model performed
better compared to other methods. The proposed model is also applied for
real data clustering and simulation.

Conclusion

A mixed model of Dirichlet processes with a generalized inverse Weibull ker-
nel is used to analyze right-censored survival data. The performance of the
proposed model is evaluated based on Several simulated and real data sets.
Achieved results in this paper show that the proposed model has good po-
tential for estimating density, survival, and hazard rate functions in survival
data. Another advantage of the proposed model is its high potential for data
clustering.
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