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ABSTRACT 

Present days, large amount information stored in data sources, which is formally increased based on Knowledge 
Discovery from different data ware houses. To acquire required and useful data from data sources, some of the techniques, 
methods and some of developed tools to combine huge amount of data sets. This procedure gives demand to implement 
novel research field in data mining. The main aim of data mining is to extract required information from huge amount data 
and change them into meaningful for further use in data retrieval. Classification and Clustering is the main data mining 
approaches to classify and combine categorical data in a large set of data into required group set of class labels. So in this 
paper we provide comprehensive analysis of different classification and clustering methods in data mining to efficient data 
retrieval, which includes neural networks, Bayesian networks and decision trees. We also provide survey on some of semi 
supervised and supervised outlier detection techniques for categorical data on unlabeled data sets under large instances in 
data sets with required instances in real time synthetic data. We bring out the keys aspects of different outlier and data 
mining approaches to data exploration.  
 
Keywords: data mining, data clustering, unsupervised, supervised, outlier techniques, knowledge discovery categorical data.  

 
1. INTRODUCTION 

Information retrieval is mining and analysis of 
data with different formations in meaningful parameter 
sequences and rules. Information retrieval is to explore, 
transform and upload transactions with respect to 
attributes from data warehouses to suitable storage and 
manage information in multi-dimensional data systems, 
provide business analysis in software updating and display 
data in required format. Information retrieval is multi 
dimensional process which presents analyzed results with 
reasonable activities. In data retrieval, data to me mined 
with following two machine learning approaches, i.e. 
supervised and unsupervised learning approaches. These 
two approaches consists number of data mining techniques 
like clustering, classification, outlier and association 
approaches for categorical data assessment in real time 
data streams. The general procedure of information 
retrieval is as shown in Figure-1. 
 

 
 

Figure-1. Data extraction procedure for different 
data sources. 

 
As shown in Figure-1, normal procedure for 

accessing information from different data sources, there is 

a data selection, data pre-processing, data transformation 
and then data retrieval based on data interpretation based 
on user knowledge. In this paper we provide brief 
comprehensive survey of different data mining techniques, 
the main aim of this survey gives different classification 
and clustering techniques and approaches in data mining. 
We briefly discuss about these approaches in data 
exploration.  

Remaining of this paper organized as follows: 
Section 2 describes related work regarding data 
exploration from different data sources, Section 3 defines 
techniques used in data mining, section 4 describes the 
final conclusion of this paper implementation with respect 
algorithm descriptions. 
 
2. RELATED WORK 

In this section, we discuss about different authors, 
researchers definitions on data exploration from different 
data sources. We also discuss categorical data description 
with different real time applications. Categorical data also 
known as nominal or qualitative multistate details has 
become increasingly typical in modern real life 
applications. These dataset are often rich in details and are 
frequently detected in domains where extensive details 
places are normal, e.g. ,in network attack recognition 
.however ,unlike express details, ongoing details attribute 
principles cannot be naturally mapped on to a range, 
making most ongoing details research methods in 
applicable in this setting. Data with express features have 
been analyzed for a long period, going back at least a 
century when Karl Pearson [12, 13] introduced the test for 
independence between express features. The traditional 
exploratory methods used were concurrent platforms, the 
chi square statistics, pie maps and unordered histogram. 
Friendly suggested several sophisticated mathematical 
methods which are Filter blueprints and Mosaic Displays 
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to view k-way concurrent platforms and Multiple 
Correspondence analysis (MCA) to deal with multivariate 
express details places, though most methods are limited to 
features that take few possible principles. Fernandez talks 
about several exploratory methods for express details from 
details exploration perspective. There was number of 
studies directed at express details in creation community. 
In particular, one in creation has been to get the groups 
using the details found in details. one such technique is 
called Distance Quantification Classing(DQC) was 
developed by Rosario et al to get the groups found in a 
class varying in express details set with respect to the 
Forecaster variable. 
 

3. TECHNIQUES USED FOR DATA MINING  

In this section, we discuss data mining techniques like 
clustering, classification, association and outlier 
techniques for categorical data based on different 
attributes. Based on activities and tasks prescribed in 
different data streams the following classification 
procedures were used in real time applications.  
 

3.1. Classification: In data visualization and analysis 
there are two basic formations i.e. Classification and 
prediction. In that classification is machine learning 
approach, it performs grouping based on predefined 
attributes in each data set, classification performs accurate 
exact required data for each data item from different data 
sets. Classification done in 2 modules for data processing.  
 
a) Construct data model  

b) Use classifier for categorization. 

The main objective in accuracy of classification 
is to identify and applied data relations for different data 
sets. The mainly used classification in real time 
applications is binary classification in real data stream 
evaluation with low and high possible data values. To 
define relationship between attributes with categorization 
in different values, there are different classification groups 
were used for efficient categorization in different 
attributes.  
 

3.1.1 Decision tree induction classification: 

Main commonly used technique used data mining for 
classification is decision tree. Based on instances in 
decision tree generated efficient connection with different 
attributes. Decision tree is a direct tree which consists 
main node as root; root node does not contain any 
incoming connection from other nodes present in tree. The 
outgoing node in tree is called as internal node, each 
internal node denotes identification of attribute and each 
branch denotes test instances with related attributes. 
Decision tree algorithm performs recursive function to 
maintain attribute relations with different instances. 
Procedure of the decision tree is as follows: first attribute 
must be act as root node, for effective data maintenance in 
decision tree root node generate and transform data to 
different data instances like leaf nodes (i.e. internal nodes), 

then internal nodes categorize data into separate spaces, 
until attributes consists same relational classification. 
Decision tree classification follows top-down, divide and 
conquer rule in relational attribute partition. Basic 
structure of decision is as shown in following Figure-2. 
 

 
 

Figure-2. Decision tree procedure in required values 
check in relational data sets. 

 
As shown in Figure-2, outlook is the root node to define 
different formations as internal nodes like sunny, overcast, 
rain which follows humanity decision with different 
attribute relations in high and normal presentation. In that 
if humanity is high then sunny is not available to trap the 
relation, if it is normal then sunny is available to trap the 
relations, and also wind is strong then rain is not coming 
based on relation between sub instances and main attribute 
relations with feasible data presentation. Decision tree 
classification is decision supporting tool to define relation 
in different attributes. Finally decision tree performs better 
and convenient support with categorical data features.  
 

3.1.2 K-Nearest Neighbor (k-NN) 

classification: It is regression approach to define and 
maintain instance based learning to define relation 
between attributes from different data sources. In k-NN 
classification each feature assigned with same weight then 
a little bit confusion to separate relevant and irrelevant 
features from different data sources. k-NN is also used to 
define and detect unknown column or attribute from 
different data sources, and it is a simple and convenient 
method to describe different features partition in data 
retrieval, by using Euclidian distance to perform variable 
metric analysis in data representation, it is also local 
defendable data structure to overlap different attribute 
variables. Data representation of k-NN is as shown in 
Figure-3. 
 



                                VOL. 13, NO. 9, MAY 2018                                                                                                                     ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2018 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                               3131 

 
 

Figure-3. k-NN classification procedure to define 
different features. 

 
Figure-3 defines basic k-NN structure to evaluate 

dynamic time wrapping used to classify human actions 
like sitting walking and lying with different time series in 
reliable data streams. The above figure contains k=6 with 
object classification then each object is assigned with 
separate class then classification occurs with nearest 
neighbor based on simple and small samples attributes in 
data separation.   
 

3.1.3 Support Vector Machine (SVM) 

classification: If we want classify attributes into different 
classes based on their class label formation with lose of 
their individuality and generality then SVM classification. 
  

 
 

Figure-4. Data representation based on class labels with 
different features. 

 
As shown in Figure-4, SVM supports for large 

classifiers to separate functional feature presentation. In 
this we specify different features as training samples i.e. 
support vectors based on margin specifications in relevant 
data presentation from different data sources. This 

classifier separates hyper planes with different data points, 
by using quadratic optimization calculation for training 
data points (x0) with large margin multiplication of 
parameters.  
 

3.1.4 Component Naïve Bayesian classifier:  It 
is probabilistic data representation model that acquires 
attribute representation based on their weights in graph 
presentation. This classifier follows graphs data structure 
for data representation, nodes are the random variables to 
represent unknown values with different parameters and 
their conditional weights in data set evaluation. Data is 
taken by each individual node based on randomly 
generated set of values as taken by input and then get 
conditional values as output. Naïve classifier consists 3 
main functions to represent data: unspecified values, 
attributes, structure representation. It is simple model to 
solve complex data values. It is flexible and convenient 
model for probabilistic data representation.  
 

3.2 Clustering: Clustering is combined data into 
different labels of similar objects with suitable data 
presentation. Information modeling represents statistical, 
mathematical and numerical analysis for data evaluation. 
For efficient data evaluation. In experimentally clustering 
plays efficient performance in different data retrieval 
approaches like data exploration, data retrieval in location 
services with customer relationship management web data 
analysis pattern recognition in various real time 
applications. Based on data representation and evaluation 
survey in real time data set processing more number of 
clustering techniques was used. In this paper, we give brief 
describe clustering approaches as follows: 
 

3.2.1 K-Means clustering: It is the main 
clustering method for different scientific and industrial 
real time applications. As the name suggest that it 
represents k-number of clusters with Ci,j with cij data 
points called as center of data representation. K-Means 
clustering defines statistical data representation for 
numerical data only, it does not work well for categorical 
data attributes in real time In k-means clustering there are 
2 versions presents to optimize different data evaluations: 
1. First version is worked based on Euclidian distance 
presentation to assign all data points with their centroid, 
and also calculate centroid formation for newly arrived 
objects for data points. Second version of k-means 
clustering is to give in-depth data analysis to move 
different data points currently attached with already 
presented data point from overall data set evaluation.  
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Figure-5. Iterative data presentation in k-means clustering 
feature presentation. 

 
Figure-5 shows both versions of k-means with 

assignment of newly added data points with different 
movements in real time data streams. K-means clustering 
method consists following usually aspects: 
 
a) Initial guess of data assignments 

b) Local data optimization for both local and global data 

assessments. 

c) Sensitive data representation with respect to outliers. 

d) Result sequences for unbalanced data representation. 

Finally k-means defines efficient cluster 
initialization data representation effectively for full data.  
 

3.2.2 Hierarchal clustering:  Hierarchal 
clustering defines cluster hierarchy with different groups 
known as dendrogram. Each group consists sub modes 
based on attribute partitioning with their parent connection 
parent node. Hierarchal grouping defines data categorized 
as agglomerative and divisive for data representations with 
same type of features. Agglomerative grouping approach 
defines one-to-one point with appropriate groups in same 
data representations where as divisive clustering defines 
single data with all data points with recursive execution 
for appropriate group analysis in same attributes.  
 
 
 
 

 
 

Figure-6. Hierarchical data presentation with 
different labels. 

 
Hierarchical representation of different links like 

singleton, square, mixture and data presentation with 
complete features in real time data presentation and 
partitioning. Finally in hierarchical clustering point by 
point with attribute data representation to define linkage 
based on similar attributes.  
 

3.2.3 Probabilistic clustering: It is the main 
approach to extract data from different data sources based 
on randomly changed attributes. The main important 
function of proposed probabilistic techniques is, it 
provides mixture model to extract generalized features 
from heterogeneous data sources. Practically each attribute 
consists multiple and multivariate constant data with 
dynamic information length. To solve efficient problem 
specification in categorical data attributes then 
probabilistic approach follows markov chain model to 
represent data in transition matrix representation with 
dependable data variables. Based on multivariate feature 
of data exploration in probabilistic approach has following 
features: 
 

a) This model handle dynamic complex structure based 

problems to explore data from different sources. 

b) It is worked with consecutive chances of data 

evolution, to represent data into different set of data 

points based on their feature presentation. 

c) To assign random data presentation for continuous 

iterative process using mixture model  

d) The results prescribed with cluster interpretable 

system applications 

From the data mining aspect to extract and 
combine similar data set presentation follows probabilistic 
perspective based on parameter sequences in Bayesian 
network classification. To distribute Bernoulli, Poison, and 
Gaussian distributed functions with different k-values on 
Bayesian methodology to explore and evaluate 
multivariate heterogamous data sources.  
 

3.2.4 Co-Occurrence cluster for categorical 

data: In co-occurrence grouping walk about categorical 
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data, which is the repeated relation based on dynamic 
variable size change i.e. transaction with infinite set of 
attributes (items) from unique set of universal data 
evaluation. For transactional data maintenance in real time 
applications using co-occurrence with point by point 
feature relations. To evaluate categorical data to analyze 
web extraction, data analysis and other applications. The 
clustering algorithm like ROCK (Robust Clustering 
calculation) to evaluate categorical data presentation with 
many features and also formation of mean with specified 
cluster is constrained using hierarchal clustering. To find 
neighbor data points using similarity measures between 
different parameters with Shared Nearest neighbor 
approach in real time data streams.  
 

3.2.5 Constrained based clustering: In real time 
applications, peoples were rarely interested in 
unconditional solutions, then grouping is the main solution 
for business activities. To define this type of data 
exploration from data sources, Tung et al. 2001 introduced 
constraint based clustering for individual objects and 
attributes that are recently purchased from transactional 
data evaluation with different parameter constraints. Based 
on aggregative functions like min, max, avg for each 
cluster, which includes individual object constraints to 
individual partitioning to remove nearest neighbors from 
cluster representation. 
 

 
 

Figure-7. Obstacle data representation with distance 
similarity measures. 

 
Main application of constraint based clustering is 

to define spatial data in the presence of obstacles, instead 
of regular Euclidean distance, short length path between 
different data points i.e. obstacle distance shown in 
Figure-7. The difference between three clusters in absence 
of obstacle in the presence of different data points. Liu et 

al. [2000] recommended another stylish relationship to 
monitored learning. They considered binary focus on 
feature described as Yes on factors susceptible to 
clustering, and defined as No on non-existent artificial 
factors consistently allocated in a whole attribute space. A 
choice shrub classifier is used to the full artificial 
information. Yes-labeled leaves correspond to groups of 
feedback information. The new technique CLTree 
(Clustering based on decision Trees) eliminates areas of 
inhabiting the feedback information with artificial No- 
points such as: (1) including factors progressively 
following the shrub construction; (2) making this process 
exclusive (without physical inclusions in feedback data); 
(3) problems with uniform distribution in higher 
measurements. There are more number of clustering 

approaches were introduced to solve categorical data 
presentation. 
 

3.3 Outlier detection approaches: Based on 
different domains with different entity varies based on 
dependency, this outlier detection procedure aggressively 
follow following factors such as availability of 
information, input data type and resource availability by 
application domains. The following techniques were used 
to define outliers from real time data streams. 
 

3.3.1 Statistical outlier detection: This uses 
certain type of mathematical submission and computes the 
factors by supposing all information factors have been 
produced by a mathematical submission. Here outliers are 
factors that have a low possibility to be produced by 
overall withdrawals Statistical outlier recognition 
technique is also known as the parametric strategy. This 
technique is developed using the submission of 
information factor available for handling .Detection design 
is meant to fit the data with referrals to submission of 
information .Gaussian mixture model was suggested by 
yaminishiet [1].where each point is given a developed 
ranking information factors which have a high ranking 
announced as outlier. Discovering outlier centered on 
general design within information factors was developed 
by [2] where it combine both Gaussian combination 
design and supervised method. 
 

3.3.2 Distance based outlier: This outlier 
recognition strategy assesses a point depending on the 
distances to its others who live nearby. Primary design of 
range based outlier is given shown in Figure-8. 
 

 
 

Figure-8. Outlier detection with distance based 
methodologies. 

 
Precise range centered techniques are rely on the well 
known closest next door neighbor concept .Ng and knor 
propose[5] a well known range measurement to identify 
outliers. They determine outlier as the item which was 
higher in range to its others who live nearby. The stacked 
loop (NL) criteria, determines the range between each and 
every couple of things and then set as outliers those that 
are far away from most things. The NL criteria has 
problems with regard to  the variety of things, which 
makes it unsuitable for exploration very huge data source 
such are seen in govt review information, system 
information, and medical test information. This outlier 
technique was provided in knorr and Ng as a product O in 
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dataset T is a DB (p, D) outlier if at least portion p of the 
item in T lie at a range higher than D from O. The 
Parameter p used here is the little portion of things that 
must existing outside an outliers D-neighborhood. 

Finally we develop better clustering approaches 
to define links and properties for categorical data in real 
time data streams. We develop link based clustering, 
ensemble clustering and other advanced clustering 
approaches to define efficient attribute evaluation from 
data sources.  
 
4. CONCLUSIONS 

In this paper, we discuss about different 
clustering, classification approaches to support categorical 
data in real time applications. In classification, we discuss 
different types of models like decision tree, k-Nearest 
Neighbor, SVM, and CNB to support data presentation 
based on different class labels with different features. In 
clustering, we discuss about k-means, Hierarchal, 
Probabilistic, and co-occurrence clustering approaches to 
combine different relevant items from different data sets. 
Based on these cluster approaches, we discuss about 
outlier detection procedures in various scenarios like 
statistical outlier, distance based outlier in real time 
applications. As further improvement of our research, we 
implement advanced clustering and classification 
approaches to do data processing effectively. 
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