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Abstract--- Classification is a model finding process that is 

used for portioning the data into different classes according 

to some constrains. The main goal is to accurately predict 

the class for each data. A classification analysis requires that 

the end-user know ahead of time how classes are defined. 

This paper focuses on a survey on various classification 

techniques that are most commonly used in data-mining. 

There are several classification mechanisms that can be used 

such as K-nearest neighbor, Bayesian network, Neural 

Networks, Decision Trees, Fuzzy Logic, Support Vector 

Machine, Boosting etc. This paper also deals with a study on 

some of these commonly used techniques that are being 

widely used.  
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I. INTRODUCTION 

Data Mining refers to the extraction of previously unknown 

and potentially useful information from data in databases. 

Data Mining is aPart of knowledge discovery process. It is a 

clever technique that can be applied to extract useful 

patterns. In addition to collecting and managing of data, data 

mining also includes analysis and prediction. The core 

functionalities of data mining are applying various methods 

and algorithms in order to discover and extract patterns of 

stored data. The key value of data mining is the ability to 

understand why some things happened in the past and the 

ability to predict what will happen in the future. Data mining 

Techniques can be performed on a wide variety of data 

types including databases, text, spatial data, temporal data, 

images, and other complex data [7]. 

Prediction and description are the two key 

objectives of any data mining. 

One of the common tasks performed in machine 

learning and knowledge discovery is classification. 

Classification techniques in data mining are capable of 

processing a large amount of data. It can predict categorical 

class labels and classifies data based on training set and 

class labels and hence can be used for classifying newly 

available data. . The historical data for a classification projec 

is typically divided into two data sets: one for building the 

model, the other for testing the model. 

There are several applications for Machine 

Learning (ML), the most significant of which is data mining. 

People are often prone to making mistakes during analyses 

or, possibly, when trying to establish relationships between 

multiple features. This makes it difficult for them to find 

solutions to certain problems. Machine learning can often be 

successfully applied to these problems, improving the 

efficiency of systems and the designs of machines. 

II. DECISION TREE 

It is one of the predictive modeling approaches used in 

statistics, data mining and machine learning. In decision 

analysis, a Decision Tree can be used to visually and 

explicitly represent decisions and decision making. In data 

mining, a Decision Tree describes data but not decisions 

rather the resulting classification tree can be an input for 

decision making. 

The Decision Tree algorithm produces accurate and 

interpretable models with relatively little user intervention. 

The algorithm can be used for both binary and multiclass 

classification problems.  

Decision Tree builds classification or regression 

models in the form of a tree structure. It breaks down a 

dataset into smaller and smaller subsets while at the same 

time an associated Decision Tree is incrementally 

developed. The Decision Tree algorithm, like Naive Bayes, 

is based on conditional probabilities. Unlike Naive Bayes, 

Decision Trees generate rules. A rule is a conditional 

statement that can easily be understood by humans and 

easily used within a database to identify a set of records. 

The Decision Tree algorithm produces accurate and 

interpretable models with relatively little user intervention 

[4]. The algorithms are fast both at build time and apply 

time.  

  Each node in a Decision Tree represents a feature 

in an instance to be classified, and each branch represents a 

value that the node can assume. Instances are classified 

starting at the root node and sorted based on their feature 

values Decision Tree can be considered as more 

interpretable compared to that of neural networks and 

support vector machines since they combines more data in 

an easily understandable format. Decision Trees can handle 

both categorical and numerical data. Decision Trees are 

considered to be a nonparametric method. This means that 

Decision Trees have no assumptions about the space 

distribution and the classifier structure. 

Decision Tree is a classifier which has the form 

similar to that of a tree and has the following structure 

elements:  

- Root node: Left-most node in a Decision Tree  

- Decision node: Specifies a test on a single attribute  

- Leaf node: Indicates the value of target attribute  

- Edge: Split of an attribute  

- End-point: Right most nodes representing final 

outcome. 

III. K-NEAREST NEIGHBOUR 

The purpose of the k Nearest Neighbors (kNN) algorithm is 

to use a database in which the data points are separated into 

several separate classes to predict the classification of a new 

sample point. The nearest neighbor (NN) technique is very 

simple, highly efficient and effective in the field of pattern 

recognition, text categorization, object recognition Image 

databases, Internet marketing, Cluster analysis etc. 
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Nearest neighbor (NN) also known as Closest Point 

Search is a mechanism that is used to identify the unknown 

data point based on the nearest neighbor whose value is 

already known K-Nearest Neighbors (KNN) classification 

divides data into a test set and a training set.  

Nearest Neighbor mechanism can be classified into 

two types. They are Structure based and Structure less NN 

classification techniques [1]. K-NN comes under the 

structure less classification technique. Structure based deals 

with the basic structure of the data where as structure less 

mechanism is associated with training data samples. Latter 

overcomes the memory limitation whereas the former 

reduces the computational complexity. It makes use of the 

more than one nearest neighbor to determine the class in 

which the given data point belongs to and hence it is called 

as K-NN[3]. These data samples are needed to be in the 

memory at the run time and hence they are referred to as 

memory based technique. All these data points are necessary 

in order to make a decision in determining the class of the 

given data point. There are a large number of machine 

learning algorithms and K-NN is the most simplest among 

them. It can also be considered as the one among the top ten 

data mining algorithms.  

K-NN basically works on the assumption that the 

data is contained in a feature space. Hence all the points are 

contained in it, in order to find out the distance among the 

points Hamming distance is used according to the data type 

of data classes used [2]. Here a single number “k” is given 

which is used to determine the total number of neighbors 

that determines the classification. If the value of k=1, then it 

is simply called as nearest neighbor. K-NN requires:  

- An integer k  

- A training data set  

- A metric to measure closeness  

IV.  NEURAL NETWORKS 

Artificial Neural Network (ANN) is a computational model 

based on biological neural network. ANN also called Neural 

Network [9]. It contains interconnected group of artificial 

neurons and processes the information by a connectionist 

approach.ANN is an adaptive system because it changes its 

structure based on information flow during the learning 

phase[6]. 

Artificial neural networks simulate human 

cognition by modeling the inherent parallelism of neural 

circuits found in the brain using mathematical models of 

how the circuits function. The models typically are 

composed of a layer of input nodes (independent variables), 

one or more layers of intermediate (or hidden) nodes, and a 

layer of output nodes (dependent variables). 

Neural networks are frequently used in data mining 

because, in adjusting the number of layers, nodes, and 

connections, the user can make an ANN model almost any 

smooth mathematical function[10]. 

ANN has the flexibility, and may be difficult to 

specify. Adding too much structure to an ANN makes it 

prone to over fitting, but too little structure may prevent it 

from capturing the patterns in the data set. Those patterns 

are represented in the arc (connection) weights and then ode 

thresholds, a form that it’s not transparent to humans. 

Computationally, if the training set is large, back 

propagation and related algorithms may require a lot of 

time. ANNs may be good classifiers and predictors as 

compared with linear methods, but the mathematical 

representations of the various nodes, and the relative 

importance of the independent variables, tend to be 

somewhat less accessible to the end user than induced 

decision trees, rules, and even classification functions. 

Neural networks often are treated as a black box, with only 

the inputs and outputs visible to the decision maker. The 

classification chosen by the ANN is easily visible to the 

user. Major application of Neural Network is in Function 

Approximation, Classification, Data processing, Robotics. 

V.  NAIVE-BAYES CLASSIFICATION 

The Bayesian Classification represents a supervised learning 

method as well as a statistical method for classification[5]. 
Bayesian classification provides practical learning 

algorithms and prior knowledge and observed data can be 

combined. Bayesian Classification provides a useful 

perspective for understanding and evaluating many learning 

algorithms. It calculates explicit probabilities for hypothesis 

and it is robust to noise in input data. 

Bayesian network (BN) is also called belief 

networks. A BN is a graphical representation of probability 

distribution. It belongs to the family of probabilistic 

graphical models .This BN consist of two components. First 

component is mainly a directed acyclic graph (DAG) in 

which the nodes in the graph are called the random variables 

and the edges between the nodes or random variables 

represents the probabilistic dependencies among the 

corresponding random variables. Second component is a set 

of parameters that describe the conditional probability of 

each variable given its parents. The conditional 

dependencies in the graph are estimated by statistical and 

computational methods [8], [9]. Thus the BN combine the 

properties of computer science and statistics. 

BNs take account of prior information for a given 

problem. This prior expertise about the structure of Bayesian 

network can take the following forms:  

- Declare that a node is root node.  

- Declare that a node is leaf node.  

- Declaring that a node has direct effect of another node.  

- Declaring that a node is not directly connected to 

another node.  

- Declaring that two nodes are independent, giving a 

condition set.  

- Providing partial ordering among the nodes.  

Bayesian Network can be used by investigators to 

use their domain expert knowledge in the knowledge 

discovery process but other techniques primarily depend 

upon coded data to extract knowledge.BN model can be 

easily understood compared to many other techniques by the 

use of nodes and arrows. Researchers can encode the 

domain expert knowledge by the use the graphical diagrams, 

so they can easily understand the output of BN. These are 

the main advantages of Bayesian Network. Applications of 

Bayesian Network are finding Relative Military Strength, 

River Crossing under Fire, Enemy Intention and Medical 

Diagnosis. 
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VI. CONCLUSION 

Data mining offers promising ways to uncover hidden 

patterns within large amounts of data. These hidden patterns 

can potentially be used to predict future behavior. The 

availability of new data mining algorithms, however, should 

be met with caution. First of all, these techniques are only as 

good as the data that has been collected. Good data is the 

first requirement for good data exploration. Assuming good 

data is available, the next step is to choose the most 

appropriate technique to mine the data. However, there are 

tradeoffs to consider when choosing the appropriate data 

mining technique to be used in a certain application. There 

are definite differences in the types of problems that are 

conductive to each technique. The “best” model is often 

found by trial and error: trying different technologies and 

algorithms.  

This paper deals with various classification 

techniques used in data mining and a study on each of them. 

Each of these methods can be used in various situations as 

needed where one tends to be useful while the other may not 

and vice-versa. Hence these classification techniques show 

how a data can be determined and grouped when a new set 

of data is available. Each technique has got its own pros and 

cons as given in the paper. Based on the needed conditions 

each one as needed can be selected. 
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