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Abstract

The process of selecting the eigen vectors(regression variables) in time
series with high dimensions that contains a large , huge number of variables is
a difficult process , as the large number of subjective variables leads to multiple
behavioral patterns of the time series, so researchers resort to minimize these
variables. Choosing the best of them that have an actual impact on the model.
The time series data in this thesis was represented by the movement of the
Caenorhabditis elegans (CE) which is a video clip of the movement of a worm
with a length of approximately (144) minutes, and each worm represents a time
series containing (17984) observations at two frames per second. The Least
Absolute Shrinkage and Selection Operator (LASSO) procedure was used,
which is a basic method used in selecting variables and one of the punitive
methods used in selecting variables and model estimation in high-dimensional
data. Other methods were also used, including the LASSO Regularization
Generalized Linear Models (LASSO GLM) method, as the LASSO procedure
is used with generalized linear models to get rid of excess variables and obtain
a new model through which we can predict and analyze. Bayesian linear
regression model with LASSO procedure (LASSO BLM) was also used, as the
Bayesian linear regression model deals with the parameters (beta and alpha)
and in linear regression model as random variables. The Elastic-Net Method
was also used, as a developed method from LASSO, with two penalties added
to it to get rid of the limitations of LASSO and some of its defects, and to obtain
better results. Also, one of the clastic network methods was used, which is
Elastic-Net Generalized Linear Models (Elastic-Net GLM), which are used
with generalized linear models. Developed methods such as LASSO GLM and
LASSO BLM, as well as the Elastic-Net GLM method, were used to deal with
the problem of data multimodality more accurately. The most important results
obtained are the superiority of the LASSO BLLM method over the LASSO and
LASSO GLM methods through the RMSE value as well as the number of



selected variables. Also, the regular Elastic-Net method is superior to the
Elastic-Net GLM method by obtaining a lower RMSE standard value compared
to the Elastic-Net GLM method.



