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ABSTRACT

Mixture distributions have received considerable attention in life applications. Laplace
mixture model is widely used in lifetime applications. This thesis presented a finite
Laplace mixture model with two components. We discussed the model properties and
use integration to find some properties of the proposed distribution. We obtained the
estimates of the parameters by using the method of moments estimation, maximum
likelihood estimation and the expectation-maximization algorithm. We used Taylor
series to solve the method of moments because it is difficult to find the integration of
the advanced moments due to having six parameters in this distribution. In the
maximum likelihood estimation and the expectation-maximization algorithm, we
estimated the location parameters using order statistic to solve the problem of the total
absolute deviation. The expectation-maximization algorithm is a widely applicable
approach to the iterative computation of the maximum likelihood estimates. However,
even though the algorithm is useful for more than two components, we discussed it for
two components Laplace mixture model for simplicity.

We studied the parameters effect for the proposed distribution. We discussed the
simulation case to study the effectiveness of parameters estimations of Laplace mixture
distribution with_different values. We also studied the parameter estimates with
different sample sizes. We implemented the estimation methods and algorithm using
the R program. The results showed that the estimated parameters are closed to the real
parameter values when the sample size is small in the method of moments, and the
results also showed that the estimated parameters are closed to the real parameter values
when the sample size is large in the method of maximum likelihood estimation. In
addition, the performance of the algorithm is guaranteed the convergent to a local
maximum of the data log-likelihood model as a function of some model parameters.



