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Abstract

The well-known scientific research "factorial experiments design™ studied the

effect of the factors, the levels, and the interaction of levels of the underlying
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phenomenon. Also, factorial experiments design aims to study the reaction of
the experimental units to the interested factors. Variable section procedure in the
study of the factorial experiments design it is of interest to researchers working
in the field of designing factorial experiments. Design regression model with
large number of levels and its interactions produced overfitted model, so
removing the relevant levels of the designing factorial experiments are very
important to yield the more accurate estimated model. This paper focused on
variable selection regularization methods to find the sparse solution of the
interested parameters. Such as (lasso, length, Elastic net, and group lasso).
Simulation study have conducted, two simulation examples have conducted to
examine the ability of the above variable selection method in factorial
experiments, and the results show that the group lasso and followed by elastic
net are the best methods in term of variable selection method because it give the
sparse solution with smallest EER and MSE values as measures of estimate
quality.

Keywords: Factorial design, sparse solution, main effects, Simulation.
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Variable selection methods

Coefficients

Lasso Length EN G lasso

Intercept 1.280 0.643 1.185 -0.209
x4 0.928 1.871 1.431 -0.032

P 2.262 -0.723 -0.686 0.806

X3 -0.030 0.322 0.381 -1.032
Xy 2.042 0.450 1.979 0.899
XXz 1.129 -0.051 1.981 -1.152
X1X3 -1.937 1.703 -0.358 2.636
XXy 1.095 1.887 1.535 0.264
X2 X3 2.025 0.707 3.048 2.875
XpX4 1.281 1.426 -0.699 0.861
X3Xy 1.218 0.338 0.200 1.719
X1 X2X3 3.219 -0.165 -0.516 2.613
X1 XXy 0.174 2.156 1.102 -0.320
X1 X3Xy 2.485 1.933 0.919 2.049
XpX3Xy 1.978 1.135 -0.071 -0.633
X1X2X3X4 1.280 0.643 1.185 -0.209
EER 0.921 0.762 0.74 0.49
MSE 1.948 1.238 0.972 0.943
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