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Abstract— Data mining is an area where computer science, machine learning and statistics meet and where the goal is to 

discover and extract information such as relations and patterns that’s hidden inside the data. The volume of data is 

increasing exponentially and analyzing such a large volume of data has become one of the big challenges for IT industries. 

The data has become the asset of every enterprise. The mining of such large volume of data provides the valuable 

information regarding to the specific field for which data are collected. There are many types of data mining techniques 

available and used to extract the valuable hidden patterns from the large volume of data. The patterns extracted from the 

data become the part of knowledge base for the decision support system. The main goal of the data mining is to find out the 

relevant and more valuable information from the data and building the knowledge base. In this paper we are considering the 

K-means Clustering algorithm for classifying the data on the basis of similarity. This is one type of the unsupervised machine 

learning technique. The Clusters produced by the K-means clustering are further classified using Supervised machine 

learning techniques, Such as K-nearest Neighbour method and decision tree algorithm. 
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I. INTRODUCTION  

 

Data are playing the major role in every field nowadays; the drastic changes had been accrued in the field of information 

technology. The volume of data is increasing exponentially in the field of banking systems, social networks and internet logs. 

The data is too complex and analysis of data is become one of the challenging task. Initially, with the advent of computers 

and means for mass digital storage, we started collecting and storing all sorts of data, counting on the power of computers to 

help sort through this amalgam of information. Unfortunately, these massive collections of data stored on disparate structures 

very rapidly became overwhelming. Data Mining, also popularly known as Knowledge Discovery in Databases (KDD), 

refers to the nontrivial extraction of implicit, previously unknown and potentially useful information from data in databases. 

While data mining and knowledge discovery in databases (or KDD) are frequently treated as synonyms, data mining is 

actually part of the knowledge discovery process. The figure 1.1 as shown below depicts the data mining as a step in an 

iterative knowledge discovery process [10].  

                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 1. Data Mining Knowledge Discovery Process [10] 
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The Knowledge Discovery in Databases process comprises of a few steps leading from raw data collections to some form of 

new knowledge. The iterative process consists of the following steps: 

 Data cleaning: also known as data cleansing, it is a phase in which noise data and irrelevant data are 

removed from the collection [1]. 

 Data integration: at this stage, multiple data sources, often heterogeneous, may be combined in a common source 

[1]. 

 Data selection: at this step, the data relevant to the analysis is decided on and retrieved from the data  

collection [1]. 

 Data transformation: also known as data consolidation, it is a phase in which the selected data is transformed into 

forms appropriate for the mining procedure [1]. 

 Data mining: it is the crucial step in which clever techniques are applied to extract patterns potentially useful [1]. 

 Pattern evaluation: in this step, strictly interesting patterns representing knowledge are identified based on given 

measures [1]. 

 Knowledge representation: is the final phase in which the discovered knowledge is visually represented to the 

user. This essential step uses visualization techniques to help users understand and interpret the data mining results 

[1]. 

 

1.1 Knowledge Discovery in Data Mining 

   Classification and the clustering are the knowledge discovery process used for extracting hidden patterns. Data analysis is 

the process of organizing and classifying the data in given classes. Also known as supervised classification, the classification 

uses given class labels to order the objects in the data collection. Classification approaches normally use a training set where 

all objects are already associated with known class labels. The classification algorithm learns from the training set and builds 

a model. The model is used to classify new objects. For example, after starting a credit policy, the Video Store managers 

could analyze the customers‟ behaviors vis-à-vis their credit, and label accordingly the customers who received credits with 

three possible labels “safe”, “risky” and “very risky”. The classification analysis would generate a model that could be used 

to either accept or reject credit requests in the future [11]. 

 

    Prediction has attracted considerable attention given the potential implications of successful forecasting in a business 

context. There are two major types of predictions: one can either try to predict some unavailable data values or pending 

trends, or predict a class label for some data. The latter is tied to classification. Once a classification model is built based on a 

training set, the class label of an object can be foreseen based on the attribute values of the object and the attribute values of 

the classes. Prediction is however more often referred to the forecast of missing numerical values, or increase/ decrease 

trends in time related data. The major idea is to use a large number of past values to consider probable future values [11].  

 

    Clustering:- clustering is the organization of data in classes. However, unlike classification, in clustering, class labels are 

unknown and it is up to the clustering algorithm to discover acceptable classes. Clustering is also called unsupervised 

classification, because the classification is not dictated by given class labels. There are many clustering approaches all based 

on the principle of maximizing the similarity between objects in a same class (intra-class similarity) and minimizing the 

similarity between objects of different classes (inter-class similarity) [12]. 

 

II. DATA MINING TECHNIQUES 

 

Data mining includes a variety of data analysis and extraction methods, these methods are in accordance with the different 

emphases of the mining tasks and can be divided into descriptive and predictive model. The most popular data mining 

algorithms used in various fields are association rules, classification and prediction, cluster analysis, sequence mode. 

Choosing the most suitable mining algorithm, the key point is that based on the structure of data and applications required to 

achieve the target, a combination of variety of algorithms can also be considered to achieve mining target [4].  

 

2.1 Machine Learning: Machine Learning is a sub-field of data science that focuses on designing algorithms that can learn 

from and make predictions on the data. Machine learning includes Supervised Learning and Unsupervised Learning methods. 

 

2.1.1 Supervised Learning: Most of the research in machine learning has focused on supervised learning. Supervised 

learning is provided with a training set which consists of a set of labeled examples { xi + yi } i = 1 to N  , where xi ∈ X 

denotes the input objects (or data points) and yi ∈ Y denotes the output value associated with xi. This training set is used to 

learn a function f : X → Y whose output can be either continuous (regression), or can predict the label of the input object 

(classification). Supervised learning includes two categories of algorithms [3], e.g. Support vector machines, Neural 

networks, Decision trees and Nearest neighbors (k-NN) 



International Journal of Advance Engineering and Research Development (IJAERD) 

Volume 4, Issue 8, August-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406 
 

@IJAERD-2017, All rights Reserved  462 

 

2.1.2 Unsupervised Learning: A somewhat less explored area in Machine learning is unsupervised learning. The task is to 

analyze a set of input objects { xi } i = 1 to N for which no class labels yi are provided. This area includes a wide variety of 

different learning tasks such as data clustering, feature extraction, visualization, density estimation, anomaly detection, 

information retrieval etc. Approaches of unsupervised learning include [3]. 

 

III. RESEARCH METHODS 

 

The engineering design process is based on the scientific approach to problem solving. The distinguishing characteristic of 

engineering is that it uses a systems perspective. It studies a problem environment to implement corrective solutions that take 

the form of new or improved systems.  Engineering design process has six steps as below: 

 

 Identification of a need or opportunity: The first step in problem-solving is the identification of a need or 

opportunity. For any research field, these needs and opportunities are extensive and varied. Data Analytics is a broad 

area of specialty among the engineering disciplines. Data mining can help engineering process and analyze 

information, deciding on the most effective data mining techniques and systems can be complicated.  

 

 Problem Definition: Thus, a data mining methodology to meet the specific requirements of Knowledge Discovery 

is needed. Such a methodology should assist data analytics approach  in selecting appropriate data mining tools and 

implementing data mining projects from a systems perspective.  

 

 Data Collection: In this paper we have used Turkiye Student Evaluation Data Set for analysis. This data set 

contains a total 5820 evaluation scores provided by students from Gazi University in Ankara (Turkey). There are a 

total of 28 course specific questions and additional 5 attributes. Total 33 attributes are used in the dataset. 

 

 Analysis of Alternatives: There are several different data mining methodologies, but there is no one standard 

methodology for applying data mining. Consequently, several vendors have created their own proprietary 

methodologies. These have some drawbacks. Software vendors have designed approaches that are strongly 

correlated with the design of their own solutions and software packages. There are many data   mining tool available 

for analyzing the data sets. 

 

IV. DATA MINING TECHNIQUES USED FOR DATA 

CLASSIFICATION 

 

4.1 Data mining techniques used for experimental purpose: 

As a data mining function, clustering can be used for distribution of data, to observe the characteristics of each cluster, and to 

focus on a particular set of clusters for further analysis. Clustering is one of the most fundamental issues in data recognition. 

It plays a very important role in searching for structures in data. It may serve as a pre-processing step for other algorithms, 

which will operate on the identified clusters. In general, clustering algorithms are used to group some given objects defined 

by a set of numerical properties in such a way that the objects within a group are more similar than the objects in different 

groups. 

 

4.1.1 k-means clustering: The k-means clustering algorithm uses the Euclidean distance to measure the similarities between 

objects. Both iterative algorithm and adaptive algorithm exist for the standard k-means clustering. K-means clustering 

algorithms need to assume that the number of groups (clusters) is known a priori. An important step in clustering is to select a 

distance metric, which will determine how the Similarity of two elements is calculated. 

  

Basic Euclidean Distance Formula used in K-means algorithm 
Let X = {x1,x2,x3,……..,xn} be the set of data points and V = {v1,v2,…….,vc} be the set of centers.  

i. Select „c‟ cluster centers randomly.  

ii. Calculate the distance between each data point and cluster centers using the Euclidean distance metric as follows: 

Euclidean Distance: 

 

DEuclidean (xi , xj) =  (xi − xj)2 =   (xik − xjk )2
d

k=1
   (1) 
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iii. Data point is assigned to the cluster center whose distance from the cluster center is minimum of all the cluster centers.  

iv. New cluster center is calculated using:  

 

 

                               vi = (
1

Ci
) xi

Ci
1                                      (2) 

 

where, ci denotes the number of data points in i
th
 cluster.  

v. The distance between each data point and new obtained cluster centers is recalculated.  

vi. If no data point was reassigned then stop, otherwise repeat steps from iii to v. 

  

4.1.2 J48 Decision Tree 

 

This algorithm generates the rules for the prediction of the target variable. With the help of tree classification algorithm the 

critical distribution of the data is easily understandable. J48 is an extension of ID3. The additional features of J48 are 

accounting for missing values, decision trees pruning, continuous attribute value ranges, derivation of rules, etc. In the 

WEKA data mining tool, J48 is an open source Java implementation of the C4.5 algorithm. 

 

 Basic Steps in the Algorithm:  

(i) In case the instances belong to the same class the tree represents a leaf so the leaf is returned by labelling with the same 

class.  

(ii) The potential information is calculated for every attribute, given by a test on the attribute. Then the gain in information is 

calculated that would result from a test on the attribute.  

(iii) Then the best attribute is found on the basis of the present selection criterion and that attribute selected for branching. 

 

 Counting Gain  

This process uses the “Entropy” which is a measure of the data disorder. The Entropy of is calculated by 

 

 

              Entropy y   =  − 
 yi  

 y    
log  

 yi  

 y    
 n

j=1                    (3) 

 

                          Entropy j|y   =  
|yi |

|y   |
log(

|y i |

|y   |
)                (4) 

And the Gain is 

      Gain y  , j = |Entropy y   −  Entropy j|y   |            (5) 

The objective is to maximize the Gain, dividing by overall entropy due to split argument by value j.  

 

4.1.3 k-Nearest Neighbor: K-Nearest neighbor is instance based lazy learner. Because it stores all the training instances and 

delays the process of model building until test is given for classification. It is used for prediction. For describing training 

tuples, n-numeric attributes are used. N-dimensional space is used to store all training examples. When a test sample is 

available, K nearest neighbor algorithm finds the k training samples that are closest to that test sample. Different distance 

functions are used to search difference between training and testing samples which is describe in next section. K nearest 

neighbor algorithm steps is given below:  

 

i. Determine k nearest neighbors and D set of training example.  

ii. for each test example xi do Calculate d (xi , yi) based on distance measure.  

iii. Select the k closest training examples yi to test example xi.  

iv. Use majority voting to classify the test examples  

v. End step ii 

 

 Distance measures are very essential to find the similarity and dissimilarity between data points. Similarity is the measure of 

two objects is alike. And dissimilarity is two objects are different. Euclidian Distance K-Nearest Neighbor can be calculated 

by using Euclidian distance. It gives efficiency and productivity. It is a distance between two points in Euclidian space. It  

computes the root of square differences between co-ordinates of pair of data points. The distance can be calculated using 

equation 1 as shown above. 
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V.  EXPERIMENTAL SETUP AND RESULTS 

 

The basic concept of data extraction is to identify what kind of class a certain data point belongs to based on the features that 

the point possesses.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 2 Data Mining Technique and Data Extraction for Experiment 

 

5.1 Data Set used for experimental purpose 

Large non-generated data sets with usable data in the form of personal data records was hard to find for free, however during 

this thesis i received access to a relatively large registries to analyze. I had used Turkiye Student Evaluation Data Set for the 

thesis. This data set contains a total 5820 evaluation scores provided by students from Gazi University in Ankara (Turkey). 

There is a total of 28 course specific questions and additional 5 attributes. 

 

Table 1. Data Set Description 

 

Data Set 

Characteristic 

Multivariant Number of 

Instances: 

5820 Missing 

Values? 

 N/A 

Attribute 

Characteristic 

N/A Number of 

Attributes 

33 Associated  

Tasks: 

Classification, Clustering 

 

5.2 Data Analytics tool (WEKA):- 

There are many tools available for data mining and machine learning, but this thesis I choose to use the open source software 

suite WEKA which stands for Waikato Environment for Knowledge Analysis. The main reason why I selected to use WEKA 

was because of its versatility. WEKA is a popular tool used for data analysis, machine learning and predictive modeling that 

was developed by the University of Waikato in New Zealand using the programming language JAVA. 

 

5.2.1 File Format used in WEKA:- 

An ARFF (Attribute-Relation File Format) file is an ASCII text file that describes a list of instances sharing a set of 

attributes. ARFF files have two distinct sections. The first section is the Header information, which is followed the Data 

information. 

 

VI. RESULTS AND CONLUSION 

 

The performance analysis is carried out on the turkey student data set. The classification of the data with and without 

clustering is also carried out in this experiment. So, there are different scenarios in which analysis of the data set is 

considered and those scenarios are as follows: 
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6.1 Cluster Analysis of Data Set: 

K-means clustering is used to divide the data set into different clusters, the Euclidean distance (default) or the Manhattan 

distance can be used and we used the Euclidean distance for the clustering purpose. The below figure shows the result of K-

means clustering applied to the Dataset. There are total eight clusters are used for dividing the dataset. 

 

 
 

Figure 3. Cluster Analysis of Dataset 

 

6.2 Generating Decision Tree:  

   The Decision tree for the J48 is generated and result is analyzed. There are two scenarios which generate the J48 tree and 

comparison of two scenarios shown in below table:  

 

Table 2. Decision tree J48 Result Comparison 

Result 

without 

clustering 

Number of Leaves 324 

Size of the tree 647 

Result with 

clustering 

Number of Leaves 265 

Size of the tree 529 

 

6.3 K Nearest Neighbor Classifier: 

   It‟s examined that testing of K-nearest neighbour using ten folds of the algorithm has been done and it‟s found that in each 

fold the result for the following parameters are improved: 



International Journal of Advance Engineering and Research Development (IJAERD) 

Volume 4, Issue 8, August-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406 
 

@IJAERD-2017, All rights Reserved  466 

 

Table  3. Improved Attributes of KNN Algorithm 

Correctly Classified Instances Increased 

InCorrectly Classified Instances Decreased 

TP Rate Increased 

FP Rate Decreased 

Precision Increased 

Recall Decreased 

FMeasure Increased 

ROC Area Increased 

 

6.4 Conclusion: It is found that accuracy of decision tree and K-Nearest Neighbour method can be improved by using the 

clustering techniques compared to classifying the data without clustering. 
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