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ABSTRACT: 

Data mining is a process of inferring knowledge from such huge data. Data Mining has three major 

components Clustering or Classification, Association Rules and Sequence Analysis. By simple definition, 

in classification/clustering analyze a set of data and generate a set of grouping rules which can be used to 

classify future data. Data mining is the process is to extract information from a data set and transform it 

into an understandable structure. It is the computational process of discovering patterns in large data sets 

involving methods at the intersection of artificial intelligence, machine learning, statistics, and database 

systems. The actual data mining task is the automatic or semi-automatic analysis of large quantities of 

data to extract previously unknown interesting patterns. Data mining involves six common classes of 

tasks. Anomaly detection, Association rule learning, Clustering, Classification, Regression, and 

Summarization. Classification is a major technique in data mining and widely used in various fields. 

Classification is a data mining (machine learning) technique used to predict group membership for data 

instances. In this paper, we present the basic classification techniques. Several major kinds of 

classification method including decision tree induction, Bayesian networks, k-nearest neighbor classifier, 

the goal of this study is to provide a comprehensive review of different classification techniques in data 

mining. 
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INTRODUCTION: Data mining involves the use of sophisticated data analysis tools to 

discover previously unknown, valid patterns and relationships in large data sets. These tools can 

include statistical models, mathematical algorithms, and machine learning methods such as 

neural networks or decision trees. Consequently, data mining consists of more than collecting 

and managing data, it also includes analysis and prediction. The objective of data mining is to 

identify valid, novel, potentially useful, and understandable correlations and patterns in existing 

data. Finding useful patterns in data is known by different names (e.g., knowledge extraction, 

information discovery, information harvesting, data archeology, and data pattern processing). 

The term “data mining” is primarily used by statisticians, database researchers, and the business 

communities.  

Data mining is the process of extracting patterns from data. As more data are gathered, with the 

amount of data doubling every three years [1]. Data mining is the process of discovering 

knowledge from large amounts of data stored either in databases or warehouses [2]. Data mining 

is becoming an increasingly important tool to transform these data into information. Data mining 

can also be referred as knowledge mining or knowledge discovery from data. Many techniques 

are used in data mining to extract patterns from large amount of database [1]. Classification is a 

data mining (machine learning) technique used to predict group membership for data instances. 

For example, you may wish to use classification to predict whether the weather on a particular 

day will be “sunny”, “rainy” or “cloudy”. Classification is a two-step process. 1st step is Model 

Construction [3]. Model Construction: It describes a set of predetermined classes. Each 

tuple/sample is assumed to belong to a predefined class, as determined by the class label 

attribute. The set of tuples used for model construction is called training set. The model is 

represented as classification rules, decision trees, or mathematical formulae [2]. Model usage: 
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this is the 2nd step in classification. For classifying future or unknown objects, this is used. This 

model estimates the accuracy of the model. The known label of test sample is compared with the 

classified result from the model. Test set is independent of training set [2]. For e.g.: if some 

tuples with certain data is given in the training dataset, in which these tuples are distributed 

among different classes, then this dataset is used to further determine the class of new tuple 

arrived for classification. There are many algorithms which are used for classification in data 

mining shown above. Following are some algorithms:  

1) Rule based classifier  

2) Decision tree induction  

3) Nearest neighbours classifier  

4) Bayesian classifier  

5) Artificial neural network  

6) Support vector machine  

7) Ensemble classifier  

8) Regression trees 

CLASSIFICATION OF DATA MINING SYSTEM: Data mining systems can be categorized 

according to various criteria as follows [45]:  

• Classification of data mining systems according to the type of data sources mined: This 

classification is according to the type of data handled such as spatial data, multimedia data, time-

series data, text data, World Wide Web, etc. 
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• Classification of data mining systems according to the database involved: This 

classification based on the data model involved such as relational database, object-oriented 

database, data warehouse, transactional database, etc.  

• Classification of data mining systems according to the kind of knowledge discovered: This 

classification based on the kind of knowledge discovered or data mining functionalities, such as 

characterization, discrimination, association, classification, clustering, etc. Some systems tend to 

be comprehensive systems offering several data mining functionalities together.  

• Classification of data mining systems according to mining techniques used: This 

classification is according to the data analysis approach used such as machine learning, neural 

networks, genetic algorithms, statistics, visualization, database oriented or data warehouse-

oriented, etc. 

The classification can also take into account the degree of user interaction involved in the data 

mining process such as query-driven systems, interactive exploratory systems, or autonomous 

systems.  

EXPERIMENTS FOR OBTAINING THE PERFORMANCE INFORMATION: A crucial 

point is how to get the performance information of each algorithm. Here, a data mining tool 

implemented in java programming language is used [7]. Weka includes tools for data 

preprocessing, classification, clustering, regression, association rule mining and visualization. It 

has implemented most of the main stream algorithms. The performance information is obtained 

by evoking an algorithm included in Weka on benchmark datasets. Case study was done with 

some datasets. Four classified datasets i.e. CBF, CC, Trace, Gun downloaded from [19] and one 

time series data ECG from are used in the experiments. Experiments are done with the four 
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commonly used classification algorithms, i.e., decision tree, Support vector machine (SVM), 1-

nearest neighbor (1-NN), and Naïve bayes. The classification errors obtained with the developed 

system are shown in table 1. The classification execution time is presented in table 2. 

Table 1. The classification error for five datasets using four algorithms (%) 

 

Table 2. The classification execution time for five datasets using four algorithms 

 

If the execution time is taken into consideration, Naïve Bayes is the best choice. Generally 

speaking, the 1-NN algorithm has the highest accuracy than the other here algorithms and 

execution time is shorter than the decision tree and SVM.  
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THE KNOWLEDGE DISCOVERY PROCESS: Data mining is one of the tasks in the process 

of knowledge discovery from the database. 

 

Figure 1: Steps of Knowledge Discovery in Databases 

The steps in the KDD process contain:  

• Data cleaning: It is also known as data cleansing; in this phase noise data and irrelevant data 

are removed from the collection.  

• Data integration: In this stage, multiple data sources, often heterogeneous, are combined in a 

common source.  

• Data selection: The data relevant to the analysis is decided on and retrieved from the data 

collection.  

• Data transformation: It is also known as data consolidation; in this phase the selected data is 

transformed into forms appropriate for the mining procedure.  

• Data mining: It is the crucial step in which clever techniques are applied to extract potentially 

useful patterns.  
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• Pattern evaluation: In this step, interesting patterns representing knowledge are identified 

based on given measures.  

• Knowledge representation: It is the final phase in which the discovered knowledge is visually 

presented to the user. This essential step uses visualization techniques to help users understand 

and interpret the data mining results. 

DATA MINING LIFE CYCLE: The life cycle of a data mining project consists of six phases. 

The sequence of the phases is not rigid. Moving back and forth between different phases is 

always required depending upon the outcome of each phase. The main phases are:  

 

Figure 2: Phases of Data Mining Life Cycle 
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• Business Understanding: This phase focuses on understanding the project objectives and 

requirements from a business perspective, then converting this knowledge into a data mining 

problem definition and a preliminary plan designed to achieve the objectives. 

• Data Understanding: It starts with an initial data collection, to get familiar with the data, to 

identify data quality problems, to discover first insights into the data or to detect interesting 

subsets to form hypotheses for hidden information.  

• Data Preparation: covers all activities to construct the final dataset from raw data.  

• Modeling: In this phase, various modeling techniques are selected and applied and their 

parameters are calibrated to optimal values.  

• Evaluation: In this stage the model is thoroughly evaluated and reviewed. The steps executed 

to construct the model to be certain it properly achieves the business objectives. At the end of 

this phase, a decision on the use of the data mining results should be reached.  

• Deployment: The purpose of the model is to increase knowledge of the data, the knowledge 

gained will need to be organized and presented in a way that the customer can use it. The 

deployment phase can be as simple as generating a report or as complex as implementing a 

repeatable data mining process across the enterprise. 

CONCLUSION: Data mining is the discovery of knowledge and useful information from the 

large amounts of data stored in databases. It is referred to as knowledge discovery from 

databases (KDD), is the automated or convenient extraction of patterns representing knowledge 

implicitly stored in large databases. Data mining tools predict future trends and behaviours, 

allowing businesses to make proactive, knowledge-driven decisions. Data mining tools can 
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answer business questions that traditionally were too time consuming to resolve. Classification 

techniques are widely used in data mining to classify data among various classes. Classification 

techniques are being used in different industry to easily identify the type and group to which a 

particular tuple belongs. In this paper, different classification techniques are summarized. 
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