bl Ao il paiiall Al ul) g b Gl
Ll ¢ ddayl )

PRICIR!

iay s Al Lali ey Bhal)l Gl e waal) d3da (8 36l ) sl a8 pakiig
WS cpibany) e el cilalaia) ST e o peactall Cald Zallaay) il 5 ¢l dal ja g o L)
Gl )53l 02585 Lo oy (Al Aadlil) 5 40 el 3kl saa) (copulas) il sl 43 ki
g5 il AU W) Sl s e ol Gmads gl E S Al ed (8
SN a5l o oS8 Q5 LeinGaussian copula) (oesls ey e slaie YU 4k 5<5 o3 J5Y)
a5l ddlise (ailiad G 50 Caad 38 ) LS gla Adayl g Talidall Jiall e slaie YU

sl Ay pailad aladiuly JsY)

A Mg Aa yiall AP ey )il A genall alleall o 6 ddlide 5k aladiul &5 LS
e SIS SEse oS jle Al A3y Hhay Uadll a e 5 5led Al aladiuly Gan Ol ek Gl
on 4adl (Monte Carlo simulation) S (s 3Sae Laadiul g Al 4al
O il o pedal | sl Aoyl ) dalaal dilide 2 die 5 anal) dilide il ddlidall <) s
Lo iyl ) gAY @l paall (e dBag elS ST o eV Qlef 8 g ol jaae
Lle 3l T ) m sl allead) s o caaal i) o L)) ddLayy

A1 g sl alles <l ity

g o 2l (e a5 Aaal) Gl e A sama Jilad 3 08 4l ) 5 LAY jaa iyl
Ay pma s AT ey ) i A jlie ULl Aalia 5 45 e A yiall ey ) il



Bivariate Exponentiated Pareto Distributions Based on Mixture and
Copula

Ashwag Saleem ALerwi

Supervised By
Dr. Lamya Baharith
Dr. Mervat Khalifa

Abstract

The exponentiated Pareto distribution has been used quite effectively to model many
lifetime data. Constructing and studying bivariate probability distributions are of great
interests of many statisticians. A popular and flexible way to derive different bivariate
lifetime distributions using copula functions.

In this Thesis, two new bivariate exponentiated Pareto distributions are introduced. The
first proposed bivariate distribution is constructed based on Gaussian copula with
exponentiated Pareto distribution as marginals and the second bivariate distribution is
constructed based on M mixture representation and Gaussian copula.  Several
properties of the proposed bivariate distributions can be obtained using the Gaussian
copula property.

Different methods of estimation of the unknown parameters of proposed bivariate
distributions are considered. The Markov Chain Monte Carlo technique has been used
to compute the Bayesian estimates based on squared error loss function. Moreover,
Monte Carlo simulation study is used to investigate and compare the different estimates
for different sample sizes and for different values of the Gaussian copula parameter.
Simulation results showed that Bayesian method in most cases provides more accurate
estimates compared to other methods. In addition, the results based on mean square
error showed that second bivariate distribution provides more accurate estimates
compared to the first bivariate distribution.

Finally, real data set is analyzed and the results showed that the proposed distributions
gave more satisfactory performance compared to some other very well-known
distributions.



