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Abstract

The study of bivariate distributions has gained special attentions from many researchers
due to its various applications in economic, demography, biology, geology, psychology,
medicine, and many other fields. Recently, copulas have become a popular and easy
method to construct bivariate distributions. In this thesis, some types of bivariate Pareto

distributions, which are particularly important in lifetime modeling are studied.

The aim of this thesis is to introduce new bivariate Pareto distributions. Two new
bivariate Pareto Type | distributions and two new bivariate Pareto Type Il distributions
are proposed. The new proposed distributions are constructed based on Gaussian copula

and based on mixture and Gaussian copula.

The maximum likelihood and Bayesian methods have been used to estimate the

unknown parameters based on complete samples.

Monte Carlo simulation study is used to investigate and compare the maximum
likelihood and Bayesian estimates for different sample sizes and different values of the
parameters. Bayesian estimates are obtained using Markov Chain Monte Carlo

techniques.

Real data sets are analyzed, and the results showed that all proposed bivariate
distributions are suitable. The proposed bivariate Pareto Type | distribution based on
mixture and Gaussian copula is more flexible than the bivariate Pareto Type | distribution
based on Gaussian copula. Moreover, the proposed bivariate Pareto Type Il distributions
based on mixture and Gaussian copula has better performance compared to the proposed

bivariate Pareto Type Il distribution based on Gaussian copula.



Finally, new Generalized Pareto Type | based on mixture is proposed. In
addition, new bivariate Pareto Type | based on upper record values and Gaussian copula
is proposed .Estimate of the unknown parameters is obtained using maximum likelihood

and Bayesian methods.



