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ABSTRACT
High dimensional data has become increasingly common in

chemometrics and bioinformatics where frequently, the number of
features (variables) surpasses the number of observations. However, the
main statistical modeling challenge associated with such data is that the
design matrix will not have a full rank. Therefore, the conventional
statistical methods, such as regression modeling, are neither applicable
nor suitable. Penalized methods have been adapted and have gained
popularity as a key for simultaneously performing feature selection and
classification. Among the most important classification methods, support
vector machine is considered a powerful discriminative method.
However, it cannot perform feature selection. Penalized support vector
machine (PSVM) proved its effectiveness by creating a strong classifier
that combines the advantages of the support vector machine and the
penalization. PSVM with Ll-norm and smoothly clipped absolute
deviation (SCAD) penalty is the most widely used methods. However, the
efficiency of PSVM with these penalties depends on appropriately
choosing the tuning parameter which is involved in both penalties. In this
thesis, swarm algorithms, particle swarm optimization (PSO) and firefly
algorithm (FFA) are proposed for effectively handling this issue.
Furthermore, a new hybrid firefly algorithm and particle swarm
optimization is proposed to determine the tuning parameter in PSVM.
Our proposed algorithm can efficiently exploit the strong points of both
tirefly and particle swarm algorithms in finding the most relevant features
with high classification performance. The effectiveness of the proposed
methods is examined through simulation studies and applications in the
cancer classification and chemometrics real data. The results show that
the proposed methods outperformed the cross-validation method (CV) in

terms of classification accuracy and the number of selected features.
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