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INTRODUCTION 

 Data mining extracts the hidden information from the large databases and it also predicts 

the future trends and behaviors [9]. The functionalities of data mining tasks are classified as 

predictive mining tasks which perform the implications of current data and descriptive mining 

tasks that portray the general properties. With the aim of choosing a subset of good features with 

respect to target concepts, feature subset selection reduces the dimensionality in effective way, 

which also removes the irrelevant data, increases the learning accuracy and improves the result 

comprehensibility [1]. Feature extraction is a general form of feature selection method. In feature 

extraction, new feature set is generated from the data feature which has presented already [3]. 
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ABSTRACT 

 

Feature selection involves the process of selecting a subset of relevant features that produces the 

result as the original set of features. The central assumption of using a feature selection 

technique is that the data may contain many redundant or irrelevant features. Redundant features 

are those which provide more information than the currently selected features and irrelevant 

features provide no useful information. The FAST algorithm uses Graph-theoretical method, the 

subset which are similar are clustered using fast clustering feature selection algorithm. This 

algorithm works on two phases, in the first phase, this algorithm uses Minimum Spanning Tree 

to partition the data to from a different clusters and in second phase it removes the irrelevant 

features and improves the accuracy.  
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Many of the feature selection methods are used for Machine learning applications. These can be 

divided into four categories they are Embedded, Wrapper, Filter and Hybrid approaches [5]. The 

embedded method is more efficient than the other three categories because they incorporate the 

feature selections as a part of the training process that specifies the given learning algorithms. 

 The examples of the embedded approaches are the traditional machine learning 

algorithms like artificial neural networks and decision trees [1]. The wrapper methods use the 

predetermined learning algorithm that gives the predictive accuracy to determine the selected 

subset. The accuracy of the learning algorithm is usually high and wrapper method is not useful 

for small training sets and these are computationally expensive [5]. When the number of features 

is very large the filter method can be used that is for high dimensional data. Here the 

computational complexity is expensive and the accuracy of the learning algorithm is not 

guaranteed [11]. The hybrid method is a combination of the filter and the wrapper methods. 

Using of the filter method reduces the search space that will be considered by the subsequent 

wrapper [1]. The combination of the filter and the wrapper method is used to achieve the similar 

time complexity of the filter method on a particular learning algorithm to give a best possible 

performance. 

 

 CLUESTERING 

 The process of the clustering and segmentation is to partition the given data‟s and 

grouping the similar data‟s from the different objects [9]. Cluster analysis is not one specific 

algorithm but the general task is to be solved. The process of clusters can be achieved through 

various algorithms that differ in some way in the notation of what a cluster constitutes [6]. In 

unsupervised learning the system has to discover its own classes i.e. the data is clustered by the 

system in the database. During the training set the system has to discover the new subsets of 

related objects and it has to define each of the subset‟s description [15].  

 Cluster analysis can be used in Demographics, Statistics, and Graph-theory and so on. 

Graph-theoretic methods are used in many of the applications in cluster analysis [1]. The general 

form of graph-theoretic clustering is to compute the nearby instances of a neighborhood graph 

and delete the outliers of the edge in the graph. These methods can also be applied to the feature 

subset selections [21]. It is effective to use the Minimum Spanning Tree (MST) based clustering 

algorithms because they do not assume the data points that are grouped around centers or 

separated by a regular geometric curve [1]. 

 

FEATURE SELECTION 

Feature selection is also known as attribute selection, variable selection or variable subset 

selection in machine learning methods. This can be termed as the process of selecting a relevant 

features based on subset selection for the use of model construction. The main purpose of using a 

feature selection technique is that the large number of data contains many redundant and 

irrelevant features [1]. Both the redundant and irrelevant features affect the accuracy of the 

learning algorithm. Thus, Feature selection technique is used to identify the redundant and 

irrelevant data and removes it as much as possible [2]. Feature subsets are said to be good only 

when they are correlated with predictive classes and uncorrelated with each other [2]. Several 

feature subset selection algorithm have been proposed for machine learning applications such as 

Filter, Wrapper, Embedded and Hybrid [1].  
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Embedded Method: 

  In Embedded method, feature selection is incorporated as training processes which are 

specific to the learning algorithms [4]. This method is more effective when compared to wrapper, 

filter and hybrid. Traditional machine learning algorithms are example for embedded method 

such as decision trees and artificial neural networks [3]. 

 

Wrapper Method: 

  Wrapper method uses the predictive accuracy of the learning algorithms which is 

predetermined to find out the goodness of chosen subset [18]. In this method the accuracy of the 

learning algorithm is high because the selected features are limited whereas the computational 

complexity is large [5].  

 

Filter method: 

Filter methods are independent in learning algorithms with good generalization, here the 

accuracy is guaranteed because the computational complexity is low [1]. The main differences 

between these methods are: the algorithm is used by wrapper method to erect a classifier whereas 

the filter method does not. That is, in a set of feature the wrapper method searches for the subset 

of „F‟ and on each subset cross validation is done to evaluate the performance of the classifier 

[6]. On the other hand, a Filter method which makes use of classifier, but relatively attempts to 

find the predictive subsets of the features based on empirical distribution [5].   

 

Wrapper Filter: 

 Wrapper Filter method are accepted to be a better alternative in supervised learning 

process, this method is used to employ the inductive algorithms to evaluate alternatives. Even for 

the algorithms that reveal a moderate complexity, the search process requires high computational 

cost for executing results especially we shift to more exhaustive search strategies [8]. 

 

 Hybrid Method: 

The hybrid methods are a mixture of wrapper and the filter methods [6]. To achieve the 

best possible performance with a learning algorithm is to combining the filter and the wrapper 

method. The wrapper methods are applicable for the small training set whereas the filter methods 

are good option when the number of features is very large. Thus, it is a good choice of using 

filter methods for High-Dimensional data [7]. Thus the use of cluster analysis has been 

established to be more effective in traditional feature selection algorithms. 

A large number of features will affect the performance of learning algorithms and 

clustering is not an exception. Though, there exists a large body of literature assigned to this 

problem for supervised learning task, clustering has been rarely addressed in feature selection 

methods [8].  

LITERATURE REVIEW: 

1. L.Yu and H.Liu, “Feature Selection for High-Dimensional Data: A Fast Correlation-

Based Filter Solution”, Proc.20
th

 International Conference on Machine Learning, 2009: 

 

One of the big problems in data mining is to handle high dimensional data. Feature selection 

mainly focuses on removing the irrelevant features from high dimensional data i.e. the 

information that are not related to required search. The removal of irrelevant features is also a 
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difficult task. This paper presents the study of feature redundancy in high-dimensional data and 

proposes a correlation based approach to feature selection algorithm on the basis of filter model. 

With zero linear, classical linear correlation helps to remove the features on the classes and 

reduces the redundancy among the selected features. It uses Fast Correlation based Filter solution 

algorithm. FCBF algorithm first calculates Symmetrical Uncertainty SU and calculates the list of 

symmetrical and relevant data. 

 

2. H. Liu, H. Motoda (Eds.), “Statistical Comparisons of Classifiers over Multiple Data 

Sets”, Proceedings of the Eighteenth International Conference on Machine Learning 

(ICML), 2009: 

 

Some new pre and post processing techniques are proposed in this paper, from the existing 

classification techniques these enhancement yields a better performance. Alternatively various 

solutions to the existing problems are proposed and compared with many classification 

algorithms. After selecting the test data, these test sets are evaluated with several classifiers to 

measure the quality of results to discover the classification accuracy. The re-searchers have 

proposed several solutions to the problem that occurs when comparing two classifiers on a single 

datasets. It works on multiple dataset but the classifier accuracy is quite less. 

 

3. M. Dash, H. Liu, and H. Motoda, “Consistency Based Feature Selection”, proc. Asia 

Conference. Knowledge Discovery and Data Mining, 2010:  

 

To determine the usefulness and effectiveness of search results they started with the feature 

selection algorithms to reduce the dimensionality by removing irrelevant and redundant features. 

Various types of feature selection algorithms have been used to reduce the inconsistency of the 

selected attributes or instances. This paper mainly concentrates on the consistency measure of the 

feature selection. The Consist algorithm is explained and the properties of the Consist algorithm 

is measured and compared with other existing feature selection algorithm techniques. This paper 

also provides how to calculate the Inconsistency measure, Consistency measure, Distance 

measure and Information measure for better search. 

 

4. Yijun Sun, Sinisa Todorovic, “Local Learning Based Feature Selection for High 

Dimensional Data Analysis”, IEEE Transactions on Pattern Analysis and Machine 

Learning, 2010: 

 

This paper describes about partitioning the complex non-linear problems into simple local linear 

sets with the help of learning algorithms. Through the machine learning and numerical analysis, 

relevance of the feature is obtained and this algorithm works on high dimensional data. The first 

step of this algorithm is calculate the margin based on the distance function i.e., finding out the  

two neighbors in every sample, one from the nearest miss class and other from the nearest hit 

class. With this margin, the irrelevance or the noise of the feature can be obtained.  

In mean instance, the algorithm has to compute the margin and the distance function at 

each time. This algorithm also states the major problem with RELIEF method i.e., in given 

sample, the original feature space are predefined based on the nearest neighbors which normally 

yields numerous nearest misses and hits in the presence of copious irrelevant features. 
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5. Zhenyu Wang , “Neuro-Fuzzy Modeling for Cancer Expression Data” Oxford University 

Computing Laboratory, PRS in Applications and Algorithms,2010: 

 

 This paper presents cluster analysis and some of other statistical methods for establishing the 

study in expression data. Supervised learning approaches like, Multi-Layer Perceptions (MLP), 

Decision Trees and Support Vector Machine (SVM) are also used widely represented. This paper 

attempts to use a different tool that is NF model (Neuro-Fuzzy model). NF model is also known 

as Adaptive-Network-Based Fuzzy Interface System (ANFIS) which is applied first time in 

expression data analysis. This paper proposes a Neuro-Fuzzy Ensemble model (NFE), in order to 

achieve better generalization ability and to reduce the computational cost. These two proposed 

work was tested in three benchmark cancer dataset. The experimental result shows that NFE and 

NF models are efficient for experimental data analysis when compared with other currently 

existing approaches. These methods provide good classification accuracy. 

 

6. M.A. Hall, “A Feature set measure based on Relief”, The International Journal Of 

Engineering and Science (IJES), 2010: 

 

This paper uses six real world datasets taken from UCI repository. The proposed work states 

that, three of the data set has classification problem with discrete features, next with discrete and 

continuous features and the last with approximation problem. The learning algorithm is used to 

have better feature selection process for better classification. This process is implemented by the 

orange data mining system with the large number of test cases such as, non- parametric tests, 

Wilcox on and Friedman test. It provides better accuracy in the search process. 

 

7. N.Deepika, R.Saravana Kumar, “Feature Selection through clustering”, Journal of 

machine learning research, 2011: 

 

This paper introduces the hierarchical clustering for feature selection, this technique clusters the 

attributes based on some special metrics. Based on cluster tree these hierarchical algorithms 

generate clusters which is commonly termed as dendrogram. Clustering is obtained by extracting 

the similar subset of features in the dataset. It uses several data from UCI repository. It uses 

Naive Bayes algorithm to have better classification accuracy. Attribute selection is done to 

remove the insignificant features based on subset selection algorithm. To have better 

classification accuracy the data should be preprocessed and the relevance analysis should be 

made to the attributes. 

 

8. Eric P. Xing, Michael I. Jordan, Richard M. Karp, “Feature Selection for High-

Dimensional Genomic Data”, Proceedings of the Thirteenth International Conference on 

Machine Learning, 2011: 

 

This paper states the classification problem in molecular biology which involves 72 data points 

in 7130 dimensional space with a successful method of feature selection technique. This paper 

proposes a hybrid feature selection method, that is the combination of filter and wrapper method.  

This paper uses a sequence sample filters and Markov Blanket filter, to choose subset cardinality 

based on feature subset selection. This paper compares the resulting cardinality subset using 
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cross-validation method. This paper examines the regularization methods as an alternative 

feature selection.  

 

9. Houtao Deng, George Runger “Feature Selection via Regularized Trees”, The 

International Joint Conference on Neural Networks, IEEE, 2012: 

 

In this paper, the author proposed tree regulation framework for feature subset selection. These 

tree models can deal with different scales between variables, variables of categorical and 

numerical, interactions, nonlinearities and missing data as because these tree models gives 

effective results. For many practical problems, the tree regularization framework provides an 

efficient and effective feature selection solution. This tree regulation framework algorithm 

includes the dividing of trees from the first node till up to the last node. After splitting the nodes 

forest trees are generated which are referred as RRF (Regularized Random Forest) and RBoost 

(Regularized Boosted) Random Trees. 

 

10. Quinbao Song, Jingjie Ni and Guangtao Wang, “ A Fast clustering based feature subset 

selection algorithm for high dimensional data” In proceedings of the IEEE Transactions 

Knowledge and engineering, 2013 : 

 

They started with FAST clustering based feature selection algorithm which is efficient and 

effective way to evaluate numerous data. Efficient refers to the amount of time taken to search a 

particular feature set through a large number of data and effective concerns with accuracy or 

quality of the selected feature set. For Feature Selection, FAST algorithm uses a Graph- 

theoretical clustering and Minimum spanning tree construction. It works on two different phases 

that is to partitioning data into clusters and then finding suitable feature set. The paper also 

explained Hybrid, Wrapper, Filter and Embedded methods with its limitations. They have 

experimented CFS, Relief F, FCBF, Consist and FOCUS-SF techniques on 35 different datasets 

and concluded that FAST Feature selection algorithm is more effective than all others. As FAST 

algorithm works on removing irrelevant and redundant data, it is useful to find accurate results 

on classification. 

 

11. Dingcheng Feng, Feng Chen, and Wenli Xu, “Efficient Leave-One-Out Strategy for 

Supervised Feature selection” TSINGHUA Science and Technologies, 2013: 

 

This paper presents the clustering as well as classification based on selecting the optimized 

feature sets. How to select a better optimized feature is explained by Greedy backward 

elimination algorithm and it provides a good optimized result. This paper states that, the finding 

of related feature are more complicated than to find irrelevant datasets or non-related features. 

To overcome this problem Leave-one-out strategy is used and this mechanism is more helpful for 

cost effective. The limitation presented on the Greedy backward elimination algorithm has 

overcome through this leave-one-out strategy [30]. 
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12. P. Jaganathan, R. Kuppuchamy,“A threshold Subset Selection based feature selection 

for medical database classification”, Elsevier 2013: 

 

Feature selection method is considered to be the most common critical task in database 

classification. This feature selection method reduces the computational cost by removing the 

redundant and irrelevant features. By removing the inconsistent data, the process of diagnosis is 

comprehensible and accurate. The measurement of relevance features are estimated in this paper 

by using subset selection algorithm. These subsets are tested with Radial Basis Function 

Network classifier. To obtain he valuable relevance of subset three feature selection strategies 

are deserved. These methods are tested with three benchmark dataset from UCI machine learning 

repository. This classification method produces the good results only for the less number of 

selected features and not for high dimensional data. 

 

13. L.C.Molina, L.Belanche “A New Clustering Based Algorithm for Feature Subset 

Selection”, International Journal of Computer Science and Information Technologies 

(IJCSIT), 2014: 

 

This paper also includes the idea of the FAST clustering based feature selection algorithm and 

refers FAST provides a step for working on algorithms. They have explained about the main 

challenges on the Fast i.e., to find the relevant features, one of the simplest step is, if  more than 

one features are same and similar to the target feature then it can be treated as relevant. The 

number of interface in the feature is the new challenge for identifying applicable features. Out of 

many features only the target features are extracted by the Fast algorithm. As the irrelevant and 

redundant features affect the competence and effectiveness of the algorithm, the Fast algorithm 

does not have „measures‟ to the redundant data. Fast algorithm uses the MST and  Graph- 

theoretical clustering instead this paper explains about distributed clustering and time complexity 

based on prim‟s algorithm. 

 

14. R.Munieswari, “A survey on Feature Selection Using FAST Approach to Reduce High 

Dimensional Data”, IJETT, 2014:  

 

This paper presents the survey on various feature selection algorithms or techniques which 

includes Filter, Wrapper, Fast clustering algorithm, Relief algorithm and Hybrid approach. The 

comparison measures among these algorithms are explained. The Relief method is concerned 

with giving weight to each subset and based on the Max weight the subsets are rearranged. When 

the value of the weight is crossed by threshold value the particular cluster or a sub group is taken 

as a feature set. The embedded methods are specific to the learning algorithms because they 

incorporate feature selection as a part of training process.  The wrapper method gives predictive 

accuracy for predetermined learning algorithm which is used to determine the goodness of 

subsets. The possibility of the selected features is limited in wrapper method. The filter method 

belongs to independent learning algorithm, when compared to the wrapper method the 

computational complexity is low. The hybrid approach is the combination of Filter and Wrapper 

method. Were the filter method is used to reduce the search space and the wrapper methods are 

used to achieve the better performance. 
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15. Jesna Jose, “Fast for Feature Selection over Dataset” International Journal of Science 

and Research, 2014: 

 

The different types of feature selection algorithms are surveyed in this paper .The study of 

redundancy and relevance measures are classified on the basis on feature selection methods. 

Based on these measures the methods are categorized as Strong relevance, weak relevant or 

irrelevant. The feature is said to be a strong relevance only when the attributes are indicated by 

optimal subsets based on class distribution. The feature is not always necessary in Weak 

relevance but may become essential for an optimal subset at certain condition. The features that 

are not necessary are termed as Irrelevant features. The FAST algorithm works on all including 

the removal of irrelevant sets. 

 

 OBSERVATION FROM LITERATURE REVIEW: 

Algorithm Advantage Disadvantage 

Embedded 

Approach 

Features are incorporated Applicable only for learning 

algorithm 

Wrapper 

Approach  

High Accuracy  Large computational complexity  

Filter Approach  Suitable for very large 

features  

Accuracy is not guaranteed  

Distributional 

Clustering  

Higher Accuracy  Difficult for Evaluation  

Relief Algorithm  Improve efficiency, 

reduces cost  

Powerless to detect redundant 

features  

Simulating 

Annealing  

Accuracy, Useful for 

small datasets  

Single Feature for single turn  

FAST Algorithm  Works with noisy and 

incomplete dataset 

Takes more time, less Accuracy  
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CONCLUSION: 

 We surveyed various papers regarding feature selection algorithm and its technique to 

find appropriate subset of features. Though, the comparison between Embedded, Filter, Wrapper 

and Hybrid approach, FAST algorithm is more accurate for noisy dataset. FAST algorithm uses 

Graph-Theoretical clustering for dividing data into clusters, by excluding irrelevant feature set 

relevant feature set is obtained. It deals with removing redundant and irrelevant features and 

leads to provide high accuracy as per required target classes. 
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