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Abstract

The generalized exponential distribution is an important distribution for studying
lifetime data. It is considered as a suitable alternative to the most common lifetime
distributions such as gamma and Weibull distributions. In recent studies, bivariate and
multivariate extensions of generalized exponential distribution are constructed and
studied in different ways. Copula is one of the commonly approaches to construct
bivariate and multivariate dependent distributions. This thesis aims to form and study
the bivariate extension of the generalized exponential distribution based on copula.

In this thesis, three copulas are used to construct three models of bivariate generalized
exponential distribution which are Farlie-Gumbel-Morgenstern, Plackett and Gaussian
copulas. Different estimation methods are applied for estimating the unknown
parameters of the proposed bivariate models. A simulation study is performed to
evaluate the performance of these estimation methods. The estimates of parameters
are compared by the relative mean square errors of estimates at different values of
parameters and different sample sizes. The simulation study showed that the
maximum likelihood estimation provides efficient estimates for parameters in most of
cases compared to other estimation methods.

Finally, a real data set is analyzed and showed that the bivariate generalized
exponential distribution based on Plackett copula provides a better fit compared to the
other proposed bivariate generalized exponential distributions.



