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ABSTRACT— Feature selection method comprises of filter, wrapper and embedded. The feature selection method
often employed in the machine learning, statistic, data mining and pattern recognition. The employment of feature
selection usually at the upfront of the machine learning, data mining and pattern recognition. It handles huge
volume of data and performs the preprocessing before the next algorithms, which defined by the designer. In this
paper, the words "comparative study" are referring to the filter, wrapper and embedded methods that usually used
in the feature selection method. The paper will summarize and focus in brief to understand how these three
methods are employed in the fields of machine learning, statistics, data mining and pattern recognition. The end
results of the paper will show the characteristics of these three methods in summary so that when future designer of
machine learning, data mining, pattern recognition system and statisticians can choose an appropriate feature
selection method for their applications.

In the machine learning, feature selection

Index Terms— Feature selection, wrapper, embedded, filter,
comparative study.

I. INTRODUCTION

In the big data century, we are all rely on the data to perform
our research and progress our works. Data represents important
parameter in any research works and in industrials [1]. Almost
every new product produced in the market and the ideals
proposed are required the data support. The big data is very
messy and it has to be sorted, understand the features and
requires smart processing when they are store in the huge
storage server. Our works become efficient if the data we need
can be extracted accurately from the server without other
unnecessary data present [2]. Other data which is not related to
the data we want presented in our search is considered a noise.
Hence, preprocessing of data in the search is required. The same
thing also happens when anyone of the designers who design the
pattern recognition system, there are many patterns read from
the sensors or devices that capture the images. These patterns
must be featured and sorted so that in the later part of the
processor becomes easy to process the data of the patterns and
easy to recognize the pattern [3]. Hence, this save time to find
out the pattern we need.

is important because it helps to sort the data
and feature out the data for

training purpose. This training of data is
must in all the machine learning because it
helps to speed up the data processing and
shorten the time for the user to search the
require data. Machine learning also depends
on the sorted data to predict the next data
needed by the user by studied the user
past behavior of searching the data. Hence,
this method of machine learning often
employed in the data mining process [4].
For those who study the statistics and
using many data for research, the feature
selection could be one of the choice that
can help the statistician to manage the
data and process the data. The statistician
may use one of the feature selection
method, perhaps the filter to remove the
unwanted data and allows the clean data
to be published at the next process of
statistics functions. May be those who
collecting the survey data from the huge
survey volume could need the filter to
remove incomplete data before applied
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the statistics analysis to the data [5].

Il. INTRODUCING THE FEATURE SELECTION METHODS

A. The Filter Method

The filter method employs search and evaluation functions
to optimize the feature of the data [6]. The block diagram of
the filter method is shown in Fig. 1.

Filter Selection
SEARCH L
Feature set Optimization
5 S final
EVALUATION

Fig. 1 The filter method in feature selection [7]

In this method, the feature data set is given to the filter
selection. Under the filter selection, there are two functions
called evaluation and search [7]. Both of these functions work
together to perform the filtering action and to find out the
optimize data which is required by the user. The instruction
will be given ay the search level. This instruction is then pass
to the evaluation function where data from the search
instruction is evaluated. The wanted data will then optimize at
the output before send the to classification model.

A sample of research on filter method can be obtained from
[8] - [9]. From the samples, the final optimized data after filter
is given [8]:

sﬁnal = Argumax (A -B+ kS) (1)

Where A - B is the prediction factor, S is the stability
evaluation index and K is the constant. Since the filter
selection method comprises of evaluation, so the S stability
for the evaluation can be determined by [9]:

sip=—"Sst.F) (2)
n—14

The n-1 is the selected feature of f;and F; is the feature set.
The Sg,o Will be the optimized outcomes after selected the
feature set in the subset. The optimized Sg,, should contents
the wanted data to be filter out from the unwanted data.

www.ijiemr.org

B. Wrapper Method

In this method, the idea of the implementation is
illustrated in Fig. 2 [10].

Selecting the best subset

Set of all Generate a Leamning Perf
features subset Algorithm oM

-~

Fig. 2 The wrapper method

In the wrapper method, all the set features data
is send to the wrapper. Inside the wrapper, there
will be a generated subset data that fed the data to
the learning algorithm. In general, the wrapper has
build in learning algorithm to train the data. From
the generated subset and learning algorithm
communicate and works together, the system will
select the best subset. The output will be the best
performance after wrapped. Note that the arrows
inside the wrapper also indicates the iteration. This
iteration continues until the maximum learning
performance is reached and produced the best
performance. The best idea of presenting the
wrapper method can be seen in paper [11] and the
summary of the operation in term of iteration can
be in the flowchart shown in Fig. 3. From the
flowchart, it is seen that if the data begins from the
empty feature set, then the feature set will add in.
To maximize the learning performance, Si.s
expression is used. With k+ 1 the subset, S will be
improved and update until the desire subset size is
reached. Once it is reached, the iteration will stop
and hence produces the wanted data, which
classified as maximum learning performance of the
system.

[ Empty feature set Sg={@}

—

Add fealu.te g

N function J(Si+s*) for
o best pred:cu\ e accuracy

k=k+1

set, Sp+1=Sits*

]
J
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J
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Fig. 3 The wrapper algorithm [11]

C. The Embedded Method

The embedded method has few types. These are Lasso,

Lasso with Ridge, tree based selection and regression
coefficients [12].
Setof all Selecting Leaming
features subset Algorithm
and
“-\__Perfmnarm

Fig. 4 The embedded method in the feature selection

The embedded method will perform the selection of subset
from a set of all the features given. The selection of subset is
then fed into the learning algorithm as seen in Fig. 4. In the
learning algorithm, the system will try to understand the
subset and features of all the parameters. This will make the
system understand the features of the data fast and easy to
be identify at the end of the extraction of the data by the user.
The learning algorithm will also have the training algorithm
which train the data until the data detected is consistence and
accurate. Once the data is correct, then it is considered to be
data being correctly identified and ready to show the results.
The learning and training of the subset of data requires many
times of iterations until the system will show the correct
identification of the data. Hence, the embedded means the
learning process and training process are embedded inside
the system and this make the system easy to feature out the
data being process and identified.

lll. REsuLTs

By compiling all the literature reviews on the studies of
features selection methods and all their characteristics, this
section summarized the results or conclusion for the feature
selection methods.

TABLE 1 Results of comparison of feature selection methods after
literature surveys

Parameters | Wrapper Filter method | Embedded
method method (1]

Techniques | Algorithm statistic Combine of

used can be | approaches wrapped
optimized and filter

www.ijiemr.org

Processing | Very slow Good time | Slow
time efficiency
Cost High Low High
Complexity | High Low High
Data Not suitable | Can  handle | Not suitable
volume for high | large data | for high data
data volume | volume volume
handling handling
Advantage | High - Because of
accuracy combine, so
reduce the
computation
time
Drawbacks | Increase the | Does not
time of | handle those -
processing features that
are not
related

From the summary on the observation and
literature surveys, one can see that the filter
method at least better than the rest of the two
methods in feature selection methods. Filter
method using statistical approaches which gives
advantage of handling the big data. Those data not
related will be filter out. This is why the name is
called "filter" method in the feature selection. The
other two methods on the other hand will handle
all the data regardless the data is related or not
related to it. This is why end up both methods,
wrapped and embedded are force to handle high
volume of data and hence reduce the processing
time.

IV. CONCLUSION

Feature selection method is a selecting of data to
be trained and learned before identify and
processing. The methods showed in this paper are
wrapped, embedded and filter. From the literature
surveys, it is seen that each method has its own
advantage and disadvantage when comes to
handling the data. Among all, the statistical method
could be the best because it is considered low cost,
able to handle large data volume and reduce the
processing time. Besides that, statistical method
will choose only the relevant data set for
processing. Those data not related will be rejected.
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