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ABSTRACT

Research in machine learning application provides significant :gclg'l_ﬁs'g':o

improvements in human activities and surroundings. Feature selection  Received: Aurygust’ 2025

is one of the important aspects of model development in machine  Received in revised form: October, 2025
learning in order to lower the computational cost, increases reliability, ~Accepted: December, 2025

and makes the data easier for professionals and machine learning ~©UPished online: January, 2026
models to understand. There are a number of selection alternatives  keywoRrps

available, though. In this study, a number of datasets, various tactics ~ Machine Learning, Feature Selection, IDS,
from various viewpoints, and a three of the most prominent techniques ~ SYM

from various feature selection categories are compared based on

analytical evaluation. The findings indicate that, wrapper techniques

are more dependable but theoretically costly, filter procedures are

usually quicker based on various computational strategies aim to get

throughput prediction.

INTRODUCTION

Today, machine learning (ML) models
are being used more in the big data era to extract
knowledge and trends from enormous datasets
[1]- However, the calibre of the features offered for
training frequently determines how efficient these
models are [2]. One of the most important stages
of preprocessing is feature selection, which entails
removing unnecessary or duplicate features from
the dataset while selecting the most pertinent
ones [3]. Through this approach, the model's
predictive  abilites  and computational
effectiveness are improved in addition to its
interpretation. Machine learning algorithms have
difficulties when dealing with high-dimensional
data, which is frequently found in fields like
genomics, image processing, and natural
language processing [4]. Overfitting occurs when
a model performs well on training data but badly
on unknown data due to the presence of
excessive or unnecessary features [4].

Previous research have review different
feature selection approaches by lowering
dimensionality, feature selection [5]. The authors
provides recommendation to helps to cut down on
the time and statistical expenses needed for
model fraining. Similarly, the review on feature

elimination techniques in [6] shed light that
improves generalization and forecast accuracy.
Furthermore, it reduces the possibility of
overfitting and simplifies models, making them
simpler to comprehend and implement [6].
Research in compared wrapper and filter
techniques for feature selection using Pearson's
correlation coefficient which quantifies the
straight-line correlation between two independent
variables [7]. The result of authors finding in [7]
were utilized in formal research to pinpoint
features that directly influence model prediction
results. Despite several review studies with
different approaches of evaluation with significant
recommendation. However, it is important to
compared most commonly used approaches for
feature selection in order to shed light for research
with regard to cost, speed and complexity [8]. The
research of the paper is organized as follows:
Section 2 provides review of related work and
section 3 presents research conclusion.

RELATED WORK

Feature selection can also be divided
into three categories based on the various pursuit
approaches; filter methods, wrapper methods, and
embedding approaches. Filter techniques use the
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characteristics of the data to identify the most
distinguishing traits. Filter approaches often fall
into a two-step approach and pick features prior to
classification and clustering activities. First, a set
of parameters is used to rate each characteristic.
The features that have the best rankings are then
chosen. Wrapper approaches analyse the
characteristics using the chosen learning
technique itself. Support Vector Machine
techniques are used in the work [8] to identify the
gene most associated with malignancies. During
the model-building process, embedded models
carry out feature selection.

Filter Based Approach

Even with increasing knowledge of
network security, current approaches are still
unable to completely defend networks of
machines and online applications from risks posed
by constantly evolving cyberattack strategies like
malware and denial-of-service attacks. As a result,
creating security strategies that are both efficient
and flexible is now more important than ever [9].
Conventional security methods, such firewalls,
user authentication, and data encryption, which
are the first line of defence against intrusions, are
not enough to cover the whole network security
environment while dealing with constantly
changing intrusion strategies and talents [10].
Therefore, an additional line of defence for
security, like IDS, is strongly advised. Antivirus
applications and an IDS have recently evolved to
be crucial components for many businesses
security systems. Combining these two lines
improves network security and offers a more
thorough defence toward such risks.

In order to improve network security, a
great deal of investigation has been done to create
intelligent intrusion detection methods. Among the
first attempts to create IDS were [11] and packed
boosting based on C5 decision trees. ML
approaches like Support Vector Machine (SVM)
have been effectively used in methods suggested
in [12] to categorize network activity trends that
differ from typical network activity. Findings from
experiments demonstrate the endurance and
efficacy of SVM in IDS. In order to detect
intrusions,[12, 13] looked into the possibilities of

combining different learning techniques, such as
SVMs, and Artificial Neutral Network (ANN). To
differentiate between the four main kinds of
attacks and regular traffic, they trained five distinct
classification systems[5]. After comparing every
training technique's effectiveness compared to
their model, they discovered that the combination
of ANNs and SVMs produced the best accuracy
when classifying across all five classes. In their
construction of a detection system, [7] integrated
several fuzzy classifiers and optimized the
architecture of the fuzzy systems utilized in the
classifiers using a genetic algorithm. The traffic
that came in was detected using the pre-
established fuzzy inference system. We have put
out an anomaly-based method for DoS attack
detection [14].

Using the KDD Cup 99 and ISCX 2012
datasets, the system demonstrated encouraging
identification reliability of 99.95% and 90.12%,
accordingly. The efficacy of IDSs is challenged by
processing massive data, which could slow down
the detection process overall and result in subpar
classification accuracy because of the computing
challenges involved [15]. Large-scale data
classification typically results in numerous
mathematical challenges, which raises the
computational complexity. as a well-known
dataset for intrusion evaluation. Over five million
examples for training and two million samples
from testing make up this dataset, accordingly.
Such a vast dataset slows down the classifier's
development and testing procedures or prevents it
from working properly because of system errors
brought on by inadequate memory.

Additionally, noisy, duplicated, or
uninformative characteristics are frequently found
in huge datasets, which poses significant
obstacles to data mining along with information
discovery. The process of feature selection
involves removing duplicate and unnecessary
characteristics and choosing the best subset of
features that better characterizes trends across
classes. Filter approach offers feature selection
techniques fall [16]. While wrapper model use
specific learning techniques to assess the value of
features, then filter model use different metrics as
a criterion for assessing the relationship of a set of
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features [17]. When working with large-scale or
high-dimensional data, wrapper approaches are
frequently far more expensive to compute than
filter techniques. Therefore, we concentrate on
filtering techniques for IDS in this work. Feature
selection as a pre-processing step has grown into
a crucial component of developing intrusion
detection systems because of the ongoing
increase in data dimensionality [18].

[19] suggested a novel feature selection
approach to narrow down the KDD Cup 99
dataset's feature space from 41 dimensions to 6
dimensions. An SVM-based IDS was then used to
assess the six features that were chosen. The
findings indicate that employing the chosen
features improves the reliability of classification by
1%. [20] examined how well a Markov model
performed when used for feature selection,
demonstrating that it could cut the KDD Cup 99

feature count from 41 to 12. A proactive feature
selection approach that measures the relationship
between features using the sharing of data
method has been put forward by [18]. The SVM
classifier was then trained using the ideal feature
set, and the IDS was constructed. suggested an
SVM-based IDS that integrates the SVM with
clustering [21]. In order to decrease the typical
training and testing time and enhance the
classifier's ability to classify, the clustering model
was utilized to give the classifier fewer, higher-
quality training data. The SVM-based IDS
achieved an overall accuracy of 95.75% with a
false positive rate of 0.7% when tested on the
corrected labels KDD Cup 99 dataset, which
contains some novel attacks. Table 1 presents
summary of advantage and disadvantage of filter
approach.

Table 1: Advantage and disadvantage of filter-based approach

Advantage

Disadvantage

Fast: majority of filter-based model rapidly
complete the given task without
compromising the model performance.

Scalable: when it comes to scalability, filter
approach can handle large volumes of data
or traffic without sacrificing model
performance.

Independent: In general, filter-based model
proved to be classifier independent
indicating that the transition or operation is
not dependent on or unique to a certain ML
technique.

Computational complexity: filter approach
offers computational complexity which is
essential since it influences the viability and
effectiveness of algorithms when used on
big datasets.

Ignoring feature dependency: The potential to overlook
feature dependencies, obtain unstable features, and not be
able to utilize every feature in a wide feature space are the
main obstacles in feature selection.

Redundancy: filter approach may lead to features
redundancy which might result in overfitting, redundancy is
usually seen as harmful.

Interaction with classifier: filter model naturally does not have
feedback loop control on classifier after training.

Discrimination power: The filter approach lacks strong
discrimination power which has two goals. At first to
generate artificial dataset that is almost identical to genuine
data. Essentially, it aims to mislead the discriminator.

As described in in Table 1, filter their  efficacy, which allows for quick

methods are a common option for feature
selection since they provide several benefits.
Because they assess features irrespective of any
ML technique, they are extensible and
computationally fast. They are especially well-
suited for high-dimensional datasets because of

preprocessing. They are also adaptable in
exploring data due to their algorithm nature, which
guarantees that they may be used consistently
across various ML models. Simple filtering
techniques like chi-square testing and correlation
analysis make comprehension simple and offer
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insightful information about the connections
between attributes and the target variable.

Furthermore, filter methods lessen the
possibility of overfitting, which can happen with
more intricate selection processes through
minimizing dealing directly with model training.
Filtering techniques do have some significant
drawbacks, though. They disregard potential
connections among variables and assess features
individually.

Consequently, they could be unable to
recognize feature groupings that work together to
improve model performance. Furthermore, a lot of
statistical metrics, like correlation, that are
employed in filtering techniques are restricted to
linear correlations and may miss significant
nonlinear dependencies. Additionally, the feature
set is needlessly complicated by filter algorithms,
which frequently choose duplicate characteristics
that have a high correlation with one another.
Filter methods may also choose features that don't
necessarily improve the computational model's
predicted accuracy because they function
independently of it. Although filter methods offer
a quick and simple way to choose features, their
drawbacks show that additional methods are
required to get the best results in complicated
datasets.

Wrapper Based Approach

The number of intrusions rises annually
because of people' increased use of networking
devices and the Internet to share content.
Researchers have been motivated to develop
Intrusion Detection System (IDS) by the
significance of preserving security in such a
setting [22]. The IDS examines traffic flow
characteristics to determine whether or not there
has been an intrusion. IDS can be divided into two
kinds based on their detection methods: misuse
detection and unusual activity detection. A model
of typical behaviour is developed for anomaly-
based detection. Methods like grouping and
machine learning techniques are used to develop
a model of regular behaviour. Several areas of
information extraction and machine learning
explore feature selection using metaheuristic
methods [23]. Therefore, the use of metaheuristic

the enhancement techniques which can be
categorized as random method that aim to obtain
a nearly optimal solution through multiple
repetitions is one of the practical and efficient
approaches in the path closer to resolving the
choice of features issue and its associated
problems. Because the issues could not be solved
optimally by the metaheuristic algorithms alone.
Thus, integrating the benefits of algorithms can
enhance their efficacy in the hybrid approach.
Training the system and the training process is
one way to increase the effectiveness of IDS; in
this context, choosing more crucial characteristics
is necessary for better training.

Several areas of information extraction
and machine learning explore feature selection
using metaheuristic methods. Therefore, the use
of metaheuristic the enhancement techniques
which can be categorized as random algorithms
that aim to obtain a nearly optimal solution through
multiple repetitions is one of the practical and
efficient approaches in the path closer to resolving
the choice of features issue and its associated
problems [1, 2]. because the issues could not be
solved optimally by the metaheuristic algorithms
alone. Thus, integrating the benefits of algorithms
can enhance their efficacy in the hybrid approach.
Training the system and the training process is
one way to increase the effectiveness of IDS; in
this context, choosing more crucial characteristics
is necessary for better training.

[24] focused particularly on detecting
Application Layer Distributed Denial of Service
Attacks (DDoS) on web-servers by proposing a
time series prediction model to detect flooding
attacks and asymmetric attacks. The proposed
algorithms effectively detect both attacks with a
high detection rate and low false positives when
compared with the work in [25] and [26]. Both
papers detect DDoS attacks at the Application
layer compared to our work that carries out
detection at the network layer covering all
endpoints in the network.

Another work that uses the Software
Defined Network (SDN) architecture for dynamic
attack detection and mitigation in Internet of
Things (loT) networks is in [13] where the authors
aim to prevent the attacks at the network level
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instead of the device level; a framework called
SoftThings was proposed to prevent both a DDoS
attack against an loT device or using an loT device
to target another victim or system. SoftThings
framework uses a SVM, a machine learning
algorithm implemented in the SDN controller to
detect anomalous ftraffic and subsequently
mitigate the attack [12]. The algorithm was
implemented using different topology scenarios. In
the first scenario, an loT device is under attack. In
the second scenario, a compromised loT device
starts sending erratic packets. In the third
scenario, two loT devices are compromised and
used to conduct a DDoS attack. The authors
claimed SoftThings has a detection accuracy of
98%. The algorithm used is a supervised machine
learning algorithm, which requires constant
retraining of the detection algorithm and also
requires a labeled dataset for normal traffic and
malicious traffic.

On the other hand, [9] proposed an loT
specific network DDoS detection using machine
learning algorithms such as K-nearest neighbors,
support vector ma- chines, random forests,
decision trees, and neural networks was built.
Using some standard loT devices, the authors set
up an loT network to capture benign traffic while
also conducting flood attack, to capture malicious
traffic; this will be used for the classifier training.
The machine learning algorithms listed above
were implemented using the Scikit-learn python
library [18] using the captured dataset ; only the
neural network algorithm was implemented using
the [27]. The results from the experiments show
that all the machine learning algorithms can
effectively detect DoS attacks in loT networks with
accuracy ranging from 0.91 to 0.99. There is no
evaluation and comparison of the proposed
system with standard datasets provided in the
study.

In[19], a clever method was applied to
feature selection throughout the IDS process. The
purpose of this study was to use SVM to optimize
the feature selection process in order to improve
the accuracy of earlier classifications. This
objective was accomplished by employing the
SVM to reduce characteristics in the KDD Cup99.
The suggested method's results were contrasted

to those of SVM, and hybrid form of SVM and
Linear Regression (LR) methods, which showed
substantial improvements. In the information
extraction security network lab, more significant
features were chosen using genetic algorithms.
SVM-based classifiers were employed to analyse
the feature selection procedure. According to the
findings of assessing the effectiveness of LR and
SVM classifiers without feature selection with a
scenario including the usage of the dataset's
feature count has decreased from 41 to 11,
respectively. This resulted in a significant
decrease in running time, while simultaneously
increasing precision and detection rate and
reducing the incidence of false alarms. It was also
demonstrated that SVM performed better than the
other methods tested.

The assessment criteria were the F-
measure and the results showed that detection
efficiency is improved, and computational
expenses are decreased in relation to using all
features [28]. Regretfully, no evaluation has been
made between the outcomes of various
metaheuristic algorithms and the outcome findings
of the dragonfly metaheuristic method and the
improved classifiers and Bayesian networks as
well. For the goal of IDS, a new classification
strategy was suggested in [29] that combined the
SVM and RF (random forest) methods. The
learning dataset was divided, and extraneous
information was removed using fuzzy c-means
methods of clustering and feature selection based
on cohesion. Then, using the tree classifier
method based on the chosen features, "if ... then"
rules were created to identify both typical and
abnormal data.

Simulation was done on the KDD, a
broad dataset appropriate for identifying more
recent attacks, in order to assess the suggested
approach. When the findings of this technique
were contrasted to those of other approaches, it
was demonstrated that the suggested approach
performed better in terms of SVM and RF. The
opposite strategy is used by Backward Selection,
which begins with every trait and eliminates the
least important one at each stage. This procedure
keeps going until the model's performance
noticeably declines after any extra features are
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eliminated. Although backward selection offers a
thorough assessment of features, it is costly,
especially for feature-rich datasets [1]. Table 2

provides summary of advantages and
disadvantages of wrapper-based approach.

Table 2: Advantage and disadvantage of wrapper-based approach

Advantage

Disadvantage

Interaction with classifier: unlike filter model,
wrapper model continuously interacts with classifier

during and after training.

Underfitting: ensuring quality of training datasetin a
model can improve predictive efficiency by
optimizing model training by identifying underfitting.
Prone to local optima: Particularly in multimodal
surroundings, achieving the local ideal usually takes
less time and computer resources than finding the

global optimum.

Computational complexity: filter approach offers
computational complexity which is essential since it
influences the viability and effectiveness of

algorithms when used on big datasets

Ignoring feature dependency: The potential to
overlook feature dependencies, obtain unstable
features, and not be able to utilize every feature in a
wide feature space are the main obstacles in feature
selection.

limitation: restricted to applications that are linear
and unsuitable for a lot of real-life issues.

Computational cost: A major obstacle in wrapper
model is high computational cost, which affects
utilization of resources, real-world practicality, and
efficiency of models. Large datasets, intricate
techniques, and the requirement for strong
hardware.

Poor feature selection linear model: wrapper model
need the data points to be separated by a straight
line in order to classify the data efficiently. These
models struggle with more complex, interaction
patterns and are only applicable to data that can be
separated linearly.

Embedded Based Approach

In contrast to wrapper approaches,
embedded methods [1, 2] aim to minimize the
computing time required for redefining various
subsets. The primary strategy is to include feature
selection in the training procedure. Although we
noted in prevision study[4] during the ranking
process that used to produced excellent results
because it only considered among the feature and
the class output. In [25], the subsets are evaluated
using a blind search technique. When a model is
created, embedded methods choose features.

Study in [29] use unregulated feature
selection utilizing autonomous learning to feature
selection unsupervised learning alone, feature
selection using unsupervised learning can yield a
more accurate description and reliability of the
data [30]. There are numerous articles in [8, 31]
that try to use unsupervised learning to tackle the
feature selection problem. The work in [11]
suggested an ML method that modifies a

hypothesis derived from labelled data alone by
utilising both labelled and unlabelled data. The
authors of [24] score a collection of features using
a grouping flag construction. The authors of [13]
employ the SVM for regularization. A relatively
recent method for obtaining a stable feature
subset is issue improvement, which is comparable
to feature selection [32]. Several subsets of data
samples derived from the bootstrapping approach
are subjected to a single feature selection
process.

A comprehensive feature set is created
by combining the findings. To achieve the final
feature subset, the authors in [33] employ a variety
of aggregation techniques, including ensemble-
mean, linear aggregation, and weighted
aggregation approaches, after ranking the genes
and features using filter techniques. Several
methods for picking features can be used for a
specific application, and the most effective one
that satisfies the necessary requirements can be
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chosen. The reliability of the feature selection
techniques is an issue that is often disregarded.
The capacity of a method for choosing features to
consistently generate a feature subset upon the
addition of fresh training samples or the removal
of certain training samples can be considered to
be reliable [34]. The method loses its reliability for
feature selection if it generates distinct subsets for
every disturbance in the training data. By altering
the training set and repeating the procedure, it is
possible to confirm that the study in [35] showed
strong data extraction operations. Their stability is
examined using wrapper methodologies, and
durability measures are presented along with
potential fixes to mitigate the issue.

To assess various subsets acquired for
a specific number of runs, several metrics are
developed. For various datasets, a stronger
subset can be identified via these metrics. The
development of the multicriterial fusing technique
ranks and scores features using a variety of
feature selection algorithms, resulting in a resilient
subset that is based on integrating many
classifiers to increase reliability. Additionally, the
author recommends splitting the input features to
create various classifiers and combining the
predictions to arrive at a final judgment.
Supervised feature selection techniques are used
for labelled data. The association between many
aspects cannot be taken into account by
traditional supervised methods like [36], which
score features individually based on the criterion.

By optimizing the ratio among the class
scatter and the total class scatter, linear
discriminant analysis. [14] was suggested as a
way to improve features. Since LDA must
compute the inverse matrix of within-class scatter,
which is singular when the sum of training
samples is less than the complexity of the data, it
regrettably encounters a minor sample size issue
[25]. In essence, feature selection finds, locates,
and processes regions that are important using
the object's features. Either the classification
method or clustering approach are used to create
algorithms in  this process [37]. Multiple
investigations in the literature have demonstrated
the different strategies used by writers to highlight
and take into account the key points of feature

selection methodologies. Data retrieval and text
analysis both greatly benefit from text feature
extraction. [18] was the first to establish text
mining. Itis a method of extracting details from text
that is valuable. When data is needed concerning
patient records, medical coverage data, networks
of friends, and news sources, text mining can be
used in data mining and other learning techniques.
Moreover, it is employed in image analysis and
vision-related applications including the detection
and interpretation of license plate numbers [3]. A
review of the many text mining tasks and
approaches was provided in [34].

In order to circumvent this issue, an
approach based on the upper limit criteria is put
forth in [38]. It employs a limitation of orthogonal
weight matrix and a linear blend of traces inside
and outside class scatter in the objective function.
However, the demand for a substantial amount of
labelled data, which is highly costly to gather in
procedure, is a typical restriction shared by all
supervised algorithms. However, when there is a
lack of labelled training data, these supervised
approaches typically perform far worse [39].

Conversely,  supervised  feature
selections make use of both trained and untrained
data. precisely therefore, if there is a shortage of
trained data, supervised approaches might
choose features by using untrained data. This
implies the study assume that the majority of data
examples fall on a low-dimensional manifold [40].
To utilize the untrained samples, the matrices are
utilized in graph techniques. The process of
selecting, describing, and identifying speech data
from a person or an instrument for use in
identification is known as speech recognition.
Speech recognition is used in many different
applications, including as speaker identification,
synthetic speech programming, recognizing
emotions, and the classification of different
musical genres.

The ability to identify styles of music is
an intriguing feature of using speech recognition.
Three feature sets representing rhythmic satisfied,
timbral appearance, and pitch composition were
put forward by the researchers in [41] in order to
automatically classify sound signals into their
systematic musical genres. Ten musical genres
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were classified with a 61% accuracy rate using
their suggested feature selection method. A
frequency-based strategy was put forth in [42].
This method, which was based on an algorithm for
onset detection at particular frequencies, was
utilized to lower computing complexity.

Recognition of emotions is one of
feature selection topics. In recent years, this
feature has been applied to robotic study where
affective interactions between humans and
machines and affective computing are required
[34]. The three main steps of recognizing
emotions computing are featuring selection, and
classification. Common databases are essential
for comparing research findings in this field and
testing recently created techniques. It has been
challenging to assess investigations in this field
due to the shortcomings in prevalent datasets.
The ability to extract pertinent elements that are
independent of the speaker, language, and
content is crucial to the efficacy of emotion
identification.

However, due to the lengthy graph
construction, they are typically less effective when
managing big amounts of data [40]. Consequently,
research on unsupervised feature selection is
essential and crucial.  Unsupervised feature
selection is thought to be a considerably more
difficult task because it lacks the label information
that directs the search for discriminative
features[11]. A number of criteria have been put
forth by numerous scholars to define feature

importance. Selecting features that can best
maintain the original data's manifold structure is
one often utilized criterion. Using methods for
clustering to find cluster characteristics and then
converting the unsupervised feature selection into
a controlled framework is another popular
technique.

This strategy can be applied in two
ways. Finding cluster indicators, which are
regarded as pseudo labels, and carrying out the
supervised feature selection concurrently within a
single, cohesive framework is one method.
Nonnegative frequency cluster and structural
learning were combined into a single paradigm in
the experiments [43]. lately an integrated search
strategy with the benefits of both the
filter/extraction and the wrapper methods has
been utilized for dimension reduction. Huang et al.
presented this method in [44]. Two steps make up
this mixed reduction of size method. The first is to
find the most pertinent aspects in the data sets,
filtering and extraction techniques are employed.
The second stage, which is a wrapper method,
confirms that the important feature subsets that
were previously found are confirmed using a
technique that yields greater precise classification
rates [21]. In order to increase effectiveness and
precise classification with improved computing
performance, it employs various evaluation
standards in various search levels [45]. Table 3
highlight the advantage and disadvantage of
embedded based filter approach.

Table 3: advantage and disadvantage of embedded filter-based approach

Advantage

Disadvantage

Fast: majority of embedded-based models are
naturally faster than wrapper approach which
rapidly complete the given task without
compromising the model performance or
prediction process, particularly the rate at which
it can deliver predictions after been trained.
Interaction with classifier: unlike filter model,
embedded model continuously interacts with
classifier during and after training.

Independent: In general, filter-based model
proved to be classifier independent indicating
that the transition or operation is not dependent
on or unique to a certain ML technique.

Ignoring feature dependency: The potential to overlook
feature dependencies, obtain unstable features, and
not be able to utilize every feature in a wide feature
space are the main obstacles in feature selection.

Redundancy: filter approach may lead to features
redundancy which might result in overfitting,
redundancy is usually seen as harmful.

Interaction with classifier: filter model naturally does not
have feedback loop control as opposed to merely its
labelling accuracy, is known as the "lack of
communication with classifiers" in machine learning.
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Advantage

Disadvantage

Computational complexity: filter approach offers
computational complexity which is essential
since it influences the viability and effectiveness
of algorithms when used on big datasets.

Discrimination power: The filter approach lack strong
discrimination power which has two goals. At first to
generate artificial dataset that is almost identical to
genuine data.

CONCLUSION

Filter model is far quicker and more
efficient in computing. It is technically faster than
the Wrapper and Embedded techniques,
irrespective of the learning technique, and
appropriate for low-dimensional data. However,
the relationship among classifiers is not taken into
account. The association across the attributes is
not taken into account. Inadequately identifying
trends throughout the training phase.

Wrapper model takes into account the
relationship among the class labels and the
features. takes into account the features'
interdependencies as well. More precise than the
filter approach. However, more complicated to
compute. Repeatedly assess the chosen feature
subset. When existing features are removed from
the beginning, some features might not be taken
into account for assessment which might lead to
overfitting. Embedded model is more efficient in
terms of execution than the Wrapper technique.
More precise than the Filter and Wrapper
approach. However, embedded model is more
expensive to compute than the filter approach.
Poor generality and unsuitability for high-
dimensional data.
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