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Abstract— Data mining is a form of knowledge discovery 

essential for solving problems in a specific domain. As the 

world grows in complexity, overwhelming us with the data 

it generates, data mining becomes the only hope for 

elucidating the patterns that underlie it. The manual process 

of data analysis becomes tedious as size of data grows and 

the number of dimensions increases, so the process of data 

analysis needs to be computerized. Feature selection plays 

an important role in the data mining process. It is very 

essential to deal with the excessive number of features, 

which can become a computational burden on the learning 

algorithms as well as various feature extraction techniques. 

It is also necessary, even when computational resources are 

not scarce, since it improves the accuracy of the machine 

learning tasks. This paper made a review on various existing 

feature selection techniques. 
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I. INTRODUCTION 

Data Mining (DM) is the process of finding the previously 

unknown information from the large amount of databases. 

The other terms carrying a similar meaning to data mining, 

is knowledge mining from databases, knowledge extraction, 

data or pattern analysis, data archeology, and data dredging. 

It predicts future trends, behaviors and knowledge-driven 

decision. Data mining is a process of knowledge discovery. 

The KDD is an automated process of knowledge discovery 

from the original data. The KDD consists of many steps like 

data cleaning, data integration, data selection, data 

transformation, data mining, pattern evaluation and 

knowledge representation. Among the steps the data 

selection is very much important to select the relevant 

feature and remove the irrelevant attributes. Feature 

selection is one of the data mining techniques used to 

discover the unknown class [1]. Fig1. Shows the core of 

Knowledge Discovery Process. The feature selection 

algorithm removes the irrelevant and redundant features 

from the original dataset to improve the classification 

accuracy. The feature selections also reduce the 

dimensionality of the dataset; increase the learning 

accuracy, improving result comprehensibility. The feature 

selection avoid over fitting of data. The feature selection 

also known as attributes selection which is used for best 

partitioning the data into individual class. 

 
Fig. 1: Data mining is the core of Knowledge Discovery 

Process 

II. FEATURE SELECTION   

Feature as a group for suitability is evaluated by a subset 

selection a subset of features. Feature subset selection 

methods are divided into Wrappers, Filters, Embedded and 

Hybrid methods. It has been an active and fruitful field of 

research area in pattern recognition, machine learning, 

statistics and data mining communities [2]. The main 

objective of feature selection is to choose a subset of input 

variables by eliminating features, which are irrelevant or of 

no predictive information. Feature selection has proven in 

both theory and practice to be effective in enhancing 

learning efficiency, increasing predictive accuracy and 

reducing complexity of learned results [3].  

Feature selection in supervised learning has a main 

goal of finding a feature subset that produces higher 

classification accuracy. As the dimensionality of a domain 

expands, the number of features N increases. Finding an 

optimal feature subset is intractable and problems related 

feature selections have been proved to be NP-hard [4]. At 

this juncture, it is essential to describe traditional feature 

selection process, which consists of four basic steps, 

namely, subset generation, subset evaluation, stopping 

criterion, and validation [5]. Subset generation is a search 

process that produces candidate feature subsets for 

evaluation based on a certain search strategy. Each 

candidate subset is evaluated and compared with the 

previous best one according to a certain evaluation. If the 

new subset turns to be better, it replaces best one. This 

process is repeated until a given stopping condition is 

satisfied. Ranking of features determines the importance of 

any individual feature, neglecting their possible interactions. 

Ranking methods are based on statistics, information theory, 

or on some functions of classifier's outputs [6].  

Algorithms for feature selection fall into two broad 

categories namely wrappers that use the learning algorithm 

itself to evaluate the usefulness of features and filters that 

evaluate features according to heuristics based on general 

characteristics of the data. Several justifications for the use 

of filters for subset selection have been discussed [7] and it 

has been reported that filters are comparatively faster than 

wrappers. Many student performance prediction models 

have been proposed and comparative analyses of different 

classifier models using Decision Tree, Bayesian Network, 

and other classification algorithms have also been discussed 

[8]. But, they reveal only classifier accuracy without 

performing the feature selection procedures. 

III. BASIC FEATURE SELECTION ALGORITHM 

Input: 

S - Data sample f with features X, |X| = n 

J - Evaluation measure to be maximized 

GS – successor generation operator 

Output: 
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Solution – (weighted) feature subset 

L: = Start Point(X); 

Solution: = {best of L according to J }; 

Repeat  

           L: = Search Strategy (L, GS (J), X); 

                       X’:= {best of L according to J}; 

                       If J (X’) =J (Solution) or (J (X’) =J (Solution) 

and |X’| < |Solution|) then 

                      Solution: =X’; 

                      Until Stop (J, L). 

The filter method uses the discriminating criteria for feature 

selection. The correlation coefficient or statistical test like t-

test or f-test is used to filter the features in the filter feature 

selection method [9]. 

The FSDD, RFS, CFS are some of the feature 

selection algorithm which uses the Filter methodology. The 

relevance score is calculated for the features to check the 

correlation between the features. The calculated score is 

high with some threshold value then the particular feature is 

selected for further classification. When the ranking is low 

those feature are removed. This method is very simple, fast 

and also independent of classification algorithm. The 

following are the basic filter feature selection algorithm 

1) χ2 test 

2) Euclidian distance 

3) T-test 

4) Information gain 

5) CFS-correlation based feature selection method 

6) MBF- Markov blanket filter 

7) FCBF-fast correlation based feature selection 

A. χ2 Test  

The chi-squared test is one of the feature selection 

methodology used in filter method. The chi squared 

statistical test checks the independence between the two 

events. If X, Y are two events then the statistical 

independence is denoted by the following equations  

P (XY) = P(X) P(Y) or 

P(X/Y) =P(X) and P(Y/X) =P(Y) 

The null hypothesis indicates that there is no 

correlation between the events. The events in the 

classification denote the class [9]. 

B. Euclidian Distance  

The Euclidian distance is a feature selection technique used 

in filter method. In this method the correlation between the 

features is calculated interns of Euclidian distances. If there 

are n number of features in a sample feature say ‘a’ is 

compared with other n-1 features by calculating the distance 

between them using the following equation. 

d (a,b) = {Σi (ai - bi)2 }½ 

The addition of new feature will not affect the 

distance between any two samples [9]. 

C. T-Test  

The filter method uses the t-test for calculating the 

relationship between the two samples by comparing its 

mean value. The t-test uses the following formula to 

compare the mean value. 

 

The result of the formula is a ratio which indicates 

the difference between the two mean values [10]. 

D. Information Gain  

The entropy and the information gain is an attribute measure 

which indicates how much percentage the given attribute 

separate the training dataset according to their final 

classification. The Entropy for a set S is calculate as 

 
Where ‘n’ is the number of classes, and the Pi is 

the probability of S belongs to class i. The gain of A and S is 

calculated as 

 
Sk is the subset of S [10]. 5. CFS 

CFS is a Correlation-based Feature Selection 

algorithm which uses the filter method for selecting the 

attributes. It is described by Hall Correlation. The CFS 

algorithm uses a heuristic which measures the usefulness of 

individual features for predicting the class label along with 

the level of inter-correlation among them. The highly 

correlated and irrelevant features are avoided. The equation 

used to filter out the irrelevant, redundant feature which 

leads the poor prediction of the class is calculate using the 

equation. 

 
N is the number of features in the subset, rci is the 

mean feature correlation with the class and rii is the average 

feature inter-correlation. For computing the correlations 

necessary for equation a number of information based 

measures of association were proposed such as: the 

uncertainty coefficient, the gain ratio or the minimum 

description length principle. The best results however were 

achieved with the gain ratio used for feature-class 

correlations and symmetrical uncertainty coefficients used 

for feature inter correlations [10]. 

E. MBF   

The Markov Blanket of a feature is calculated to remove the 

irrelevant features from the feature set. Let G is the subset of 

the feature set S. Fi is the feature in G. M is some other 

subset independent of Fi. M is a Markov Blanket of Fi, if Fi 

is conditionally independent of G-M-Fi.If M is the Markov 

Blanket of Fi then Fi can be remove from the set G. The 

remaining features are denoted by 

G’=G-Fi 

The algorithm steps for MBF filter method [1]  

Step1. Initialize G = F   

Step2. Iterate  

Step3. For each feature Fi G,let Mi be the set of k feature 

Fj G {Fi} for which the correlations between Fi and Fj are 

the highest.  

Step4. Compute (Fi |M) for each i  

Step5. Choose the i that minimizes Fi |M) and define 

G=G-{Fi} 

The Markov blanket filtering minimizes the 

discrepancy between the conditional distributions using 

conditional entropy [11].  
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F. FCBF  

The FCBF algorithm for selecting the features using the 

filter method is as follows [11]  

Step1. S is the set of candidate predictors,  

M = Ø is the set of selected Predictors  

Step2. Searching X* (among S) which  

Maximizes its correlation with Y→ρ  

Step3. If ρ y,x*>= δ add X* into M and  

Remove X* from S  

Step4. Remove also from S all the variables  

X such ρx,x*>= ρ y,x*  

Step5. If S ≠Ø then GOTO (2), else  

Step6. Stop  

The algorithm supports a dataset of very large number of 

candidate predictors. 

We have different kinds of feature selection 

algorithms. Some of them based on filter method and some 

based on wrapper method and some are based on embedded 

method. Not all the feature selection support multiclass 

dataset. Some method support only binary dataset. When the 

feature selection is applied on high dimensional medical 

dataset the algorithm which selects the appropriate and 

optimal features is forget to increase the accuracy constraint 

of the classifier. The feature selection algorithm which 

supports both binary dataset and the multiclass dataset 

sometimes produces high accuracy on the binary dataset but 

gives low accuracy when it is used in the multiclass data set. 

The feature selection algorithm must support multiclass 

dataset and produce high accuracy when applied on 

classification [9].  

IV. CONCLUSION 

The feature selection algorithms decide the accuracy of the 

classification of different datasets. The feature selection 

algorithm must select the applicable features and also 

remove the unrelated and conflicting features which cause 

the degradation of accuracy of the classification algorithms. 

The classification and feature selection algorithms must 

carry both binary as well as multiclass datasets. When the 

feature selection algorithm is applied on high dimensional 

dataset to select the appropriate features the algorithm not 

only create the best accuracy but also it has to decrease the 

time and space. The best feature selection algorithm satisfies 

the constraint like improvement in accuracy, consumption of 

less space and time and effective support of high 

dimensional with multi class dataset. This paper explains the 

some basic feature selection algorithms in data mining. 
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