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Introduction

Regression models have attracted particular attention in econometrics, en-
gineering, psychology, biology and other areas. Nowadays, many real-world
data sets carry structures in which the number of covariates may greatly ex-
ceed the sample size, called high-dimensional problems. In such situations,
several researches have been pursued addressing forecasting a response vari-
able, estimating an underlying vector parameter and selecting the variables.
This study tried to model these data sets by introducing practical approaches
such as Support Vector Regression (SVR), functional regression, ridge, and
lasso regression methods. It is tried to apply a regression model with penal-
ized principal components on a high-dimensional data set. Then, the gener-
alized SVR is used on the transformed functional data set. SVR is a way to
fit a regression model, which is an incredible member of the machine learning
family. SVR has been established to be an efficient technique in real-value
function estimation. As a supervised-learning approach, SVR trains using a
symmetrical loss function, penalizing high and low misestimates equally. To
evaluate the effectiveness of the proposed methods in practice, some numer-
ical experiments are made on riboflavin production and simulated data sets
to shed light on the practical performance of the suggested method.

Material and Methods
SVR uses the same principles as the support vector machine for classifica-
tion, with only a few minor differences. Nowadays, due to the extension
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of data types and modernization in data storage, the functional data set
is very observable. To analyze these types of data sets, the discrete data
set must be converted to the continuous data set using the smoothing ap-
proach. Then, the principal component method is applied to the developed
curves by a smoothing technique to decrease the number of features. The
principal component technique is one of the data reduction approaches with
the idea of reducing the dimensions and conserving as much information as
possible from the explanatory variables. Also, the data sets are analyzed by
SVR (based on linear, polynomial, sigmoid and radial kernels) and general-
ized SVR extended by cross-validation. Then, we compare the fitting results
using correlation squared, mean squared error and mean absolute error per-
centage deviation criteria.

Results and Discussion

Exploring high-dimensional data sets is difficult because classical methods
cannot be used to estimate and interpret them. Therefore, we have to use
alternative methods to analyze them. SVR, functional regression, LASSO
and ridge regression are some of the best ways to be applied in such cases.
In this study, based on the numerical result, generalized SVR and then SVR
with linear kernel were better than LASSO and ridge estimation.

Conclusion

Because of the ill conditionality of X " X matrix. the high-dimensional data anal-
ysis was not possible with classical methods. So. in this study. we tried to apply
alternative approaches such as SVR« functional regressionc LASSO and ridge re-
gression. The generalized SVR method with linear kernel was the best method to
model and predict the high-dimensional riboflavin data set. In the simulated data
set. the generalized SVR method with radial kernel was reasonably efficient in con-
trast to the other methods.

Keywords: Functional regression, High dimensional data, Lasso regres-
sion, Ridge regression, Support vector regression.
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