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:Abstract

The Artificial Neural Networks (ANN) is considered
a modern and developed methodology that has
acquired the attention of researchers and scientists
in varies fields and disciplines, such as medical,
engineering, statistics, operation research,

.information technology and a lot others

This increasing importance (ANN) gained in recent
years for processing and analyzing time series as
well as calculating future forecasting; is due to its
great flexibility in comparison to classical methods,
as well as its abilities to self-learn and self-adapt
with any model. Therefore in order to farther
explore the behavior and methodology of Artificial
Neural Networks, the practical aspect of this thesis
was divided in to two major parts: development
part and experimental part, those parts along with
the theoretical aspect will emerge with the
required results that can help researchers in this

.aleéa

In order to closely study and analyze the (ANN)
methodology simulation was used, through
generating eight different time series that
represent the different types of time series



(Seasonality, Moving Average MA, Auto-Regression
AR, Mixed ARMA, Semi-linear) in order to determine
the quality of these networks in true and practical
reality and understanding their behavior in
different situations, for that is the main objective
for using them. The second objective is the study
of the effect the number of nodes in the hidden
layer on the efficiency of the networks’ output in
comparison with the input effect on the output,
using an altered (suggested) method in modeling
and diagnostic input to the networks in the case of
time series data type. Another objective is to
determine the optimal number of nodes in the

.hidden layer

The practical aspect used crude oil data from the
Kingdom of Saudi Arabia since it's one of the most
important and stable oil producing countries and is
considered a model for the region countries that is
very similar to its data behavior, regular behavior
data was selected to study in more detail the ANN
quality in general and the altered (suggested)
method in specific which is signified by its ability
to process Semi-linear, Non-linear, Parametric,
Semi-parametric and Non-regular Models, to
evaluate the efficiency of the methods used



Forecasting Skill Standards and  Statistical
.Standards for Error were used

The research purpose is to discuss using an
intelligent Model Free Forecasting that is enable to
simulate any model or time series whether it was
Linear, semi-linear or Non-linear and in the case of
error following the normal distribution or any other
distribution. As well as adopting a modern,
developed, and intelligent methodology in
processing and analyzing time series and
forecasting and helping the upper layers of the
management hierarchy in decision-making and

.adopting appropriate strategies

The research reached a number of conclusions

:including

Proved the ability and efficiency of ANN to
solve Semi-linear and Non-linear models
(series) on the other hand the inability (failure)
of the Box-Jenkins model in handling such
cases (series) although the Box-Jenkins s

.(Assumes) applicable

Proved the better ability and efficiency of Box-
Jenkins method in perfect auto-regressive



models and where the error follow natural
distribution with mean equivalent to zero and
variance equivalent to one[ N~ (0,1)]. As well
as the Moving Average Models, Mixed Models
(ARIMA) and Seasonal Models, and its
inefficiency in the cases of data contamination
or in the cases where the value of the auto-
regression parameter ¢ is equal to 0.5 or less

.than this value

Proved the irrelevance of increasing the
number of nodes in the hidden layer over the
.optimal number to the output

Proved all eight research hypotheses through
simulation in the experimental part as well as

.proving them in the practical part

Proved that using ANN in general and the
suggested method in specific as a viable
substitute for the methods used in Linear,
Semi-linear and Non-linear time series and
ARCH and GARCH models, as well as the Non-
parametric methods and regression models.
It’s also relevant here to mention that the Box-
Jenkins models were unable (failed) to process

.Semi-linear models



Adopting the use of ANN in processing 1
different and divers time series models in
which the error does not follow the natural
distribution and error can follow any other
distribution, on the other hand the Box-Jenkins
method assumes that the error follows a
natural distribution with mean equivalent to
zero and variance equivalent to one, therefore
opining wide horizon to researchers in
processing those models, where the
mentioned condition was ignored because of
the complications it caused when wusing
.Classical methods

Obtained post-sample result that the Solidness 1
forecasting values of artificial neural networks

.suggest, add to efficiency and insensitivity

The significance of this these lay in the study of
the quality, efficiency and behavior of the
networks in the different time series models
suggested and the suggestion of another (new)
method in determining the ANN inputs. In
addition to use of artificial neural works as an
alternative for the classical method used in

.solving time series models
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