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Abstract

Mixed or hybrid distributions are considered important random distributions that have
many different applications, including industrial and economic applications that are
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concerned with the subject of securities. Therefore, in the research, the parameters of the
multiple nonlinear regression model were estimated when the error term follows hybrid
distributions between two probability distributions, including the multivariate double
exponential (Laplace) distribution and the multivariate (t) distribution, and based on one of
the evolutionary algorithms represented by the genetic algorithm. Using a local polynomial
estimator, the multiple nonlinear regression function was converted into a linear function,
assuming that the weight matrix is the normal kernel function and using the thumb rule to
choose the bandwidth parameter. As a practical aspect of the research, the prices of
financial stocks for various sectors in the Irag Stock Exchange were predicted, and through
the (Matlab R2020a) program, the prediction results showed the superiority of the model
when the error follows the multivariate double exponential distribution and the multivariate
t distribution over the normal multiple linear regression model and artificial neural

networks, based on the mean square error criterion and the mean absolute error criterion.

Keywords: Multiple Nonlinear Regression Model, Local Polynomial Estimator, Kernel

Function, Genetic Algorithm, Double Exponential Distribution, Artificial Neural Networks.
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