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Abstract— Data Mining is process to extract hidden patterns 

from raw dataset. In this process classification of raw 

information has been done on the basis of different 

classification approaches. In this paper dataset classification 

has been done for extraction of different features and class 

labels to raw information. Data mining using naive bayes 

and tree based classifier that is J48 classifier has been done. 

Tree based classification divides dataset intro different roots 

and sub roots for classification of dataset. On the basis of 

these classifiers different parameters have been analyzed for 

performance evaluation. Naïve Bayes provides better 

classification than tree based classifier due to utilization of 

weight age factor. 
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I. INTRODUCTION 

A. Data Mining 

The development of Information Technology has generated 

large amount of databases and huge data in various areas. 

The research in databases and information technology has 

given rise to an approach to store and manipulate this 

precious data for further decision making. Data mining is a 

process of extraction of useful information and patterns 

from huge data. It is also called as knowledge discovery 

process, knowledge mining from data, knowledge extraction 

or data /pattern analysis.  

B. Classification of Data Mining  

Classification is the most commonly applied data mining 

technique, which employs a set of pre-classified examples to 

develop a model that can classify the population of records 

at large. Fraud detection and credit-risk applications are 

particularly well suited to this type of analysis. This 

approach frequently employs decision tree or neural 

network-based classification algorithms. The data 

classification process involves learning and classification. In 

Learning the training data are analyzed by classification 

algorithm. In classification test data are used to estimate the 

accuracy of the classification rules. If the accuracy is 

acceptable the rules can be applied to the new data tuples. 

For a fraud detection application, this would include 

complete records of both fraudulent and valid activities 

determined on a record-by-record basis.  

The classifier-training algorithm uses these pre-

classified examples to determine the set of parameters 

required for proper discrimination. The algorithm then 

encodes these parameters into a model called a classifier.  

Types of classification models:  

1) Classification by decision tree induction  

2) Bayesian Classification  

3) Neural Networks  

4) Support Vector Machines (SVM)  

5) Classification Based on Associations  

C. Applications of Data Mining 

1) Data Mining Applications in Sales/Marketing 

Data mining enables businesses to understand the hidden 

patterns inside historical purchasing transaction data, thus 

helping in planning and launching new marketing 

campaigns in prompt and cost effective way. The following 

illustrates several data mining applications in sale and 

marketing. 

 Data mining is used for market basket analysis to 

provide information on what product combinations 

were purchased together, when they were bought and in 

what sequence.  This information helps businesses 

promote their most profitable products and maximize 

the profit. In addition, it encourages customers to 

purchase related products that they may have been 

missed or overlooked. 

 Retail companies’ uses data mining to identify 

customer’s behavior buying patterns. 

2) Data Mining Applications in Banking / Finance 

 Several data mining techniques e.g., distributed data 

mining have been researched, modeled and developed 

to help credit card fraud detection. 

 Data mining is used to identify customer’s loyalty by 

analyzing the data of customer’s purchasing activities 

such as the data of frequency of purchase in a period of 

time, total monetary value of all purchases and when 

was the last purchase. After analyzing 

those dimensions, the relative measure is generated for 

each customer. The higher of the score, the more 

relative loyal the customer is. 

 To help bank to retain credit card customers, data 

mining is applied.  By analyzing the past data, data 

mining can help banks predict customers that likely to 

change their credit card affiliation so they can plan and 

launch different special offers to retain those customers. 

 Credit card spending by customer groups can be 

identified by using data mining. 

 The hidden correlations between different financial 

indicators can be discovered by using data mining. 

 From historical market data, data mining enables to 

identify stock trading rules. 

3) Data Mining Applications in Health Care and Insurance 

 The growth of the insurance industry entirely depends 

on the ability of converting data into the knowledge, 

information or intelligence about customers, 

competitors and its markets. Data mining is applied in 

insurance industry lately but brought tremendous 

competitive advantages to the companies who have 

implemented 

 Data mining is applied in claims analysis such as 

identifying which medical procedures are claimed 

together. 

 Data mining enables to forecasts which customers will 

potentially purchase new policies. 
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 Data mining allows insurance companies to detect risky 

customers’ behavior patterns. 

 Data mining helps detect fraudulent behavior. 

4) Data Mining Applications in Transportation 

 Data mining helps determine the distribution schedules 

among warehouses and outlets and analyze loading 

patterns. 

5) Data Mining Applications in Medicine 

 Data mining enables to characterize patient activities to 

see incoming office visits. 

 Data mining helps identify the patterns of successful 

medical therapies for different illnesses. 

D. Text Classification 

Text classification[8] (TC) is an important part of text 

mining, looked to be that of manually building automatic 

TC systems by means of knowledge-engineering techniques, 

i.e. manually defining a set of logical rules that convert 

expert knowledge on how to classify documents under the 

given set of categories. For example would be to 

automatically label each incoming news story with a topic 

like “sports”, “politics”, or “art”. a data mining classification 

task starts with a training set D = (d1….. dn) of documents 

that are already labelled with a class C1,C2 (e.g. sport, 

politics). The task is then to determine a classification model 

which is able to assign the correct class to a new document d 

of the domain Text classification has two flavours as single 

label and multi-label .single label document is belongs to 

only one class and multi label document may be belong to 

more than one classes . 

The stages of TC [7] are discussing as following points. 

 
Fig. 1: Process of classification 

II. REVIEW OF LITERATURE 

Mooney et al. (2010) in the paper” Mining Knowledge from 

Text Using Information Extraction” used information 

extraction process ids for information extraction. An 

important approach to text mining involves the use of 

natural-language information extraction. Information 

extraction (IE) distills structured data or knowledge from 

unstructured text by identifying references to named entities 

as well as stated relationships between such entities. IE 

systems can be used to directly extricate abstract knowledge 

from a text corpus, or to extract concrete data from a set of 

documents which can then be further analyzed with 

traditional data-mining techniques to discover more general 

patterns. The methods and implemented systems for both of 

these approaches and summarize results on mining real text 

corpora of biomedical abstracts, job announcements, and 

product descriptions.  

Vargas et at. (2010) in the paper” Knowledge 

Extraction by using an Ontology based Annotation Tool” 

used the ontology based annotation tool for knowledge 

extraction. This paper describes a Semantic Annotation Tool 

for extraction of knowledge structures from web pages 

through the use of simple user-defined knowledge extraction 

patterns. The semantic annotation tool contains: an 

ontology-based mark-up component which allows the user 

to browse and to mark-up relevant pieces of information; a 

learning component (Crystal from the University of 

Massachusetts at Amherst) which learns rules from 

examples and an information extraction component which 

extracts the objects and relation between these objects. The 

final aim is to provide support for ontology population by 

using the information extraction component. Their system 

uses as domain of study “KMi Planet”, a Web based news 

server that helps to communicate relevant information 

between members in our institute. 

K.R et al. (2009) in the paper “Data Preprocessing 

and Easy Access Retrieval of Data through Data Ware 

House” explained the retrieval of data through data ware 

houses. Web Usage Mining is the application of data mining 

techniques to click stream data in order to extract usage 

patterns. These patterns are analyzed to determine user’s 

behavior which is an important and challenging research 

topic in web usage mining. In order to determine which 

pages of the web site were accessed and how various web 

pages were reached, requires examining the raw data 

recorded in the log files created by the web server. An 

important fundamental task for Web log mining is data 

preprocessing. This paper presents algorithm for data 

cleaning, user identification and session identification. The 

main new approach of this paper is to access the usage 

pattern of preprocessed data using snow flake schema for 

easy retrieval. 

Subbaiah (2013) in the paper “Extracting 

Knowledge using Probabilistic Classifier for Text Mining” 

explainS extraction of knowledge using probabilistic 

classifier for text minning. Text mining is a process of 

extracting knowledge from large text documents. A new 

probabilistic classifier for text mining is proposed in this 

paper. It uses ODP taxonomy and Domain   ontology   and   

datasets to cluster and identify the category of the given text 

document. The proposed work has three steps, namely, 

preprocessing, rule generation and probability Calculation. 

At the stage of preprocessing the input document is split into 

paragraphs and statements. In rule generation, the 

documents from the training set are read. In probability 

Calculation, positive and negative weight factor is 

calculated. The proposed algorithm calculates the positive 

probability value and negative probability value for each 

term set or pattern identified from the document. Based on 

the calculated probability value the probabilistic classifier 

indexes the document to the concern group of the cluster. 

Mahender et al. (2012) in the paper “Text 

Classification and Classifiers a Survey” describes classifiers 

to classify the text and then mining is performed. As most 

information (over 80%) is stored as text, text mining is 

believed to have a high commercial Potential value. 

knowledge may be discovered from many sources of 

information; yet, unstructured texts remain the largest 

readily available source of knowledge. Text classification 
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which classifies the documents according to predefined 

categories. In this paper they are tried to give the 

introduction of text classification, process of text 

classification as well as the overview of the classifiers and 

tried to compare the some existing classifier on basis of few 

criteria like time complexity, principal and performance. 

Wijeirckrema et al. (2012) in the paper “An 

enhanced text classifier for automatic document 

classification” used for automatic classification the 

enhanced classifiers. Automatic classification has become 

an important research area due to the exponential growth of 

digital content in the modern world. Evidently, manual 

classification of documents is very painstaking and labor 

intensive task. It takes much time to organize a collection of 

documents according to the subject area. This research has 

developed a computer program that can automatically 

classifying a given text document. Therefore, the user gets 

correct classification results just after feeding the document 

to the new system. For the process of classification, they use 

a new algorithm developed by enhancing basic form of an 

existing text classifier called tf-idf. The results were 

obtained for classification accuracy of the new text 

classification algorithm. They were compared with the 

results obtained for the basic tf-idf classifier. The research 

revealed that, the newly developed classifier algorithm can 

obtain better classification accuracy than the basic tf-idf 

classifier. 

III. METHODOLOGY 

In the purposed system data mining has been done in 

different phases data set has to be divided into different 

training and testing dataset. These different phases have 

been explained below. 

A. Preprocessing 

In this phase dataset has been preprocessed for removed of 

empty seats and anomalies available in the dataset. Pre-

processing is essential to analyze the multivariate data sets 

before data mining. The target set is then cleaned. Data 

cleaning removes the observations containing noise and 

those with missing data. 

B. Feature Extraction 

Data mining approaches have been implemented in the data 

set to develop the rule that can be implemented on the 

dataset to identify the hidden pattern from the dataset that 

can be utilized on the time of classification. Data mining 

techniques are used to operate on large volumes of data to 

discover hidden patterns and relationships helpful in 

decision making. While data mining and knowledge 

discovery in database are frequently treated as synonyms, 

data mining is actually part of the knowledge discovery 

process. 

C. Parameter Evaluation 

After extraction of the features from the dataset different 

results have been evaluated by using training and testing 

samples. On the basis of these4 samples various parameters 

have to be evaluated for performance evaluation and 

validation of the purposed work.  

IV. RESULTS AND DISCUSSIONS 

A. Performance Parameters for Classification 

Precision: Precision is a measure of the degree of accuracy 

for a calculation. Excel stores and calculates with 15 

significant digits of precision. However, you can change the 

precision of calculations so that Excel uses the displayed 

value instead of the stored value when it recalculates 

formulas. 

Recall: Recall in information retrieval is the 

fraction of the documents that are relevant to the query that 

are successfully retrieved. 

For example for text search on a set of documents 

recall is the number of correct results divided by the number 

of results that should have been returned. 

In binary classification, recall is called sensitivity. 

So it can be looked at as the probability that a relevant 

document is retrieved by the query. 

It is trivial to achieve recall of 100% by returning 

all documents in response to any query. Therefore, recall 

alone is not enough but one needs to measure the number of 

non-relevant documents also, for example by computing the 

precision. 

F-measure: It is a measure of test’s accuracy. It 

considers both precision and recall of test to compute the 

score; p is no. of correct results divided by no. of all 

returned results; r is number of correct results divided by 

number of results that should have been returned. 

Accuracy: accuracy is a level of measurement with 

no inherent limitation (i.e. free of systematic error, another 

form of observational error). 

1) Experimental Results 

In this project work, the different methods are implemented 

PIMA_Diabetes data set. The results have been obtained by 

applying different classification algorithm. The Evaluation 

of results is done on bases of two categories:  

Compare the different parameters like time taken, 

Correctly/Incorrectly classified instances, Kappa statistic 

value, mean absolute error and root mean squared error rate 

of different classifier algorithm.   

Compare the accuracy evaluation.  

Precisio

n 

Recal

l 

F-

Measure 

ROC 

Area 
Class 

0.802 0.844 0.823 0.819 Tested negative 

0.678 0.763 0.76 0.819 Tested positive 

0.759 0.763 0.76 0.819 
Weighted 

Average 

Table 1: Summary of Naïve Bayes 

Precisio

n 

Recal

l 

F-

Measure 

ROC 

Area 
Class 

0.79 0.814 0.802 0.751 Tested negative 

0.632 0.597 0.614 0.751 Tested positive 

0.735 0.738 0.736 0.751 
Weighted 

Average 

Table 2: Summary of J48 

2) Experimental Results 

The results of proposed classifier for Diabetes Disease are 

calculated using WEKA (Data Mining Tool). Table 4.4 

shows the comparison of different classifiers. 

The correctly and incorrectly classified instances 

show the percentage of test instances that were correctly and 

incorrectly classified. Kappa is a chance-corrected measure 

https://en.wikipedia.org/wiki/Observational_error
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of agreement between the classifications and the true 

classes. It’s calculated by taking the agreement expected by 

chance away from the observed agreement and dividing by 

the maximum possible agreement. A value greater than 0 

means that your classifier is doing better than chance. The 

error rates are used for numeric prediction rather than 

classification. In numeric prediction, predictions aren’t just 

right or wrong, the error has a magnitude, and these 

measures reflect that. The accuracy of each dataset is 

obtained from 10-fold cross-validations. 

Classifier 

Correctly 

classified 

instances (%) 

Incorrectly 

classified 

instances (%) 

Kappa 

Statics 

Naive 

Bayes 
76.3021 23.6979 0.4664 

J48 73.8281 26.1719 0.4164 

Table 3: Comparison of different classifiers on PIMA 

dataset 

3) ROC Analysis 

In statistics, a receiver operating characteristic (ROC), or 

ROC curve, is a graphical plot that illustrates the 

performance of a binary classifier system as its 

discrimination threshold is varied. The curve is created by 

plotting the true positive rate against the false positive rate 

at various threshold settings. (The true-positive rate is also 

known as sensitivity in biomedicine, or recall in machine 

learning. The false-positive rate is also known as the fall-out 

and can be calculated 

The ROC curve is thus the sensitivity as a function 

of fall-out. In general, if the probability distributions for 

both detection and false alarm are known, the ROC curve 

can be generated by plotting the cumulative distribution 

function (area under the probability distribution from -¥ to 

+¥) of the detection probability in the y-axis versus the 

cumulative distribution function of the false-alarm 

probability in x-axis. 

ROC analysis provides tools to select possibly 

optimal models and to discard suboptimal ones 

independently from (and prior to specifying) the cost 

context or the class distribution. ROC analysis is related in a 

direct and natural way to cost/benefit analysis of diagnostic 

decision making. 

The diagonal divides the ROC space. Points above the 

diagonal represent good classification results (better than 

random), points below the line poor results (worse than 

random).  

 
Fig. 2: ROC curve for tested_negative class using Naïve 

Bayes 

 
Fig. 3: ROC curve for tested_positive class using Naïve 

Bayes 

V. CONCLUSION 

The general objective of the data mining procedure is to 

concentrate data from an information set and change it into a 

reasonable structure for further utilize. Beside the crude 

investigation step, it includes database and information 

administration perspectives, information preprocessing, 

model and induction contemplations, interestingness 

measurements, intricacy contemplations, post-preparing of 

found structures, visualization, and internet upgrading. 

Various classification approaches had been implemented in 

data mining process. These approaches have been used to 

divide the data into different sets so that easily relation 

between different attributes can be identified. Different data 

mining techniques have been used to help health care 

professionals in the diagnosis of Diabetes disease. Those 

most frequently used focus on classification: naïve bayes 

decision tree, and neural network. Other data mining 

techniques are also used including kernel density, 

automatically defined groups, bagging algorithm, and 

support vector machine. Though applying data mining is 

beneficial to healthcare, disease diagnosis, and treatment, 

few researches have investigated producing treatment plans 

for patients. The main issue in the diabetes data 

classification is that due to in sufficient resources and data 

proper mining has not been done. 

A. Future Scope 

For future purpose, the optimization approaches can be 

implemented in the proposed work. The optimization 

approaches are related with the real life problems. These 

include bacterial foraging optimization, ant colony 

optimization, particle swarm optimization etc. Better and 

accurate results can be expected using these approaches. 
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