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Abstract

The idea of the thesis is based on an attempt to suggest some robust methods in principal
component regression to find estimators of nonlinear regression and to choose the estimators
that are most robust to the presence of outliers. The principal component regression is
considered as one of the estimation methods to deal with Multi-collinearity that exist in most of
a lot of the standard models, This core of this method is to replace the independent variables
that suffer from the problem of Multi-collinearity with the principal components that they
express to fit the regression model in the case of Multi-collinearity, and then use the weight
functions of robust M and MM to weigh the objective function (Huber, Hampel, and Bisquare)
to deal with The presence of outliers in the data, In order to verify the efficiency of the
estimates, an experimental study was conducted through simulation with different sample sizes
and contamination percentages, and the methods were also applied to real data collected from
the files of Badoush Cement Factory in Nineveh Governorate for the period from (2008-2014),
It has been tested whether the data suffers from the problem of Multi-collinearity and then
applying the least squares by using the principal components as independent variables and
estimating the model, and it was found that the variables suffer from the problem of Multi-
collinearity, and the treatment was done by applying weighted principal components regression
with robust weights due to the existence of outliers in the data in addition to the problem of Co-

linearity, and R program was used in writing analysis software..



