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Abstract— Data mining is the form of discovering useful 

patterns or knowledge from data sources. As classification is 

a data mining function that assigns items in a collection to 

target categories or classes. Classification algorithms are the 

most commonly used data mining models that are widely 

used to extract valuable knowledge from huge amounts of 

data. This paper provides a survey of numerous data mining 

classification techniques for innovative database 

applications. There are number of classification algorithms 

including decision tree, SVM, Bayesian classification, 

KNN, Genetic algorithm and so on. The goal of this survey 

paper is to provide a comprehensive review of different 

classification techniques in data mining. 
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I. INTRODUCTION 

Data mining refers to extracting or mining the knowledge 

from large amount of data. The term data mining is 

appropriately named as ‘Knowledge mining from data’ or 

“Knowledge mining”. The Knowledge Discovery in Data is 

the non-trivial process of identifying valid, potentially 

useful, novel and ultimately understandable patterns in data. 

Consequently, data mining consists of more than collection 

and managing data, so it also includes analysis and 

prediction. The Classification technique is capable of 

processing a wider variety of data than regression and is 

growing in popularity.  

      There are several applications for Machine Learning 

(ML) [10] the most significant of which is data mining. 

Mostly people are often prone to making mistakes during 

analyses or, possibly, when trying to establish relationships 

between multiple features etc. This makes it difficult for 

them to find solutions to certain problems. The Machine 

learning can often be successfully applied to these problems, 

for improving the efficiency of systems and the designs of 

machines. In the present paper, we have concentrated on the 

techniques necessary to do this. Our next section presented 

various classification methods[9]. 

II. CLASSIFICATION 

Classification is a data mining function that assigns items in 

a collection to target categories or classes. The objective of 

classification is to accurately predict the target class for each 

case in the data. Data mining algorithms can follow three 

different learning approaches: supervised, unsupervised, or 

semi-supervised. 

            
Fig.1: Learning approaches 

A. Supervised learning: 

In supervised learning, the algorithm works with a set of 

examples whose labels are known. The labels can be 

nominal values in the case of the classification task, or 

numerical values in the case of the regression task. 

B. Unsupervised learning: 

In unsupervised learning, in contrast, the labels of the 

examples in the dataset are not known and the algorithm 

typically aims at grouping examples according to the 

similarity of their attribute values, characterizing a 

clustering task. 

C. Semi-supervised Learning: 

Semi-supervised learning is usually used when a small 

subset of labeled examples is available , together with a 

large number of unlabeled examples. Semi-supervised 

learning falls between unsupervised learning (without any 

labeled training data) and supervised learning (with 

completely labeled training data)[10]. 

Classification predicts categorical class labels. It 

classifies the data based on the training set and the values in 

classifying the attributes and uses it in classifying the new 

data.Classification of data is a two step process consisting of 

model construction and model usage.The Model 

construction is used for describing predetermined classes 

and Model usage is used for classifying future or unknown 

objects. There are various preprocessing steps that may be 

applied to the data which helps to improve the accuracy, 

scalability, efficiency and scalability of the classification 

process. They are data cleaning, relevance analysis, data 

transformation and reduction. Various classification 

techniques are discussed in the next sections. 

III. CLASSIFICATION TECHNIQUES 

There are many well known predictive algorithms known as 

classification algorithms such as decision tree, SVM, 

Bayesian classification, KNN, Genetic algorithm and more. 

Some predictive algorithms are able to perform regression, a 

form of prediction for non- categorical data. The various 

classification techniques are following: 

Learning 
Approaches  

Supervised 
Learning  

Unsupervise
d Learning 

Semi-
supervised 
Learning 



Classification Techniques in Data Mining: A Review 

 (IJSRD/Vol. 2/Issue 03/2014/404) 

 

 All rights reserved by www.ijsrd.com 1562 

 

Fig.2: Classification techniques 

A. -Decision Trees 

A decision tree is a flow chart like structure where each 

node denotes a test on a attribute value, each branch 

represents an outcome of the test and tree leaves represent 

classes or class distribution. A decision tree is a predictive 

model most often used for classification. Decision trees 

partition the input space into cells where each cell belongs 

to one class. The partitioning is represented as a sequence of 

tests. Each interior node in the decision tree tests the value 

of some input variable, and the branches from the node are 

labeled with the possible results of the test. The leaf nodes 

represent the cells and specify the class to return if that leaf 

node is reached. The classification of a specific input 

instance is thus performed by starting at the root node and, 

depending on the results of the tests, following the 

appropriate branches until a leaf node is reached.[7] 

Decision tree is represented in figure 3. 

 

Fig.3: Decision tree 

Decision tree is a predictive model that can be 

viewed as a tree where each branch of the tree is a 

classification question and leaves represent the partition of 

the data set with their classification. Author defines a 

Decision Tree as a schematic tree-shaped diagram used to 

determine a course of action or show a statistical 

probability. Decision trees can be viewed from the business 

perspective as creating a segmentation of the original data 

set. Thus marketing managers make use of segmentation of 

customers,owners, products and sales region for predictive 

study. These predictive segments derived from the decision 

tree also come with a description of the characteristics that 

define the predictive segment. Because of their tree structure 

and skill to easily generate rules the method is a favoured 

technique for building understandable models. 

B. Svm 

Support Vector Machines are basically binary classification 

algorithms. Support Vector Machines (SVM) is a 

classification system derived from statistical learning theory. 

It has been applied successfully in fields such as text 

categorisation, hand-written character recognition, image 

classification, biosequences analysis, etc. The SVM 

separates the classes with a decision surface that maximizes 

the margin between the classes. The surface is often called 

the optimal hyperplane, and the data points closest to the 

hyperplane are called support vectors. The support vectors 

are the critical elements of the training set. The mechanism 

that defines the mapping process is called the kernel 

function. The SVM can be adapted to become a nonlinear 

classifier through the use of nonlinear kernels. SVM can 

function as a multiclass classifier by combining several 

binary SVM classifiers. The output of SVM classification is 

the decision values of each pixel for each class, which are 

used for probability estimates. The probability values 

represent "true" probability in the sense that each probability 

falls in the range of 0 to 1, and the sum of these values for 

each pixel equals 1. Classification is then performed by 

selecting the highest probability. SVM includes a penalty 

parameter that allows a certain degree of misclassification, 

which is particularly important for nonseparable training 

sets. The penalty parameter controls the trade-off between 

allowing training errors and forcing rigid margins. It creates 

a soft margin that permits some misclassifications, such as it 

allows some training points on the wrong side of the 

hyperplane. Increasing the value of the penalty parameter 

increases the cost of misclassifying points and forces the 

creation of a more accurate model that may not generalize 

well[6]. 

C. Bayesian classifiers 

Bayesian classifiers are statistical classifiers. They can 

predict class membership probabilities, such as the 

probabilities, such as the probability that a given tuple 

belongs to particular class. Bayesian classification is based 

on Bayes Theorem. Bayesian classifiers exhibit high 

accuracy and speed when applied to large database. It 

consists of Naïve Bayesian Classifiers and Bayesian Belief 

Netwoks. Naive Bayesian Classifiers assume that the effect 

of an attribute value on a given class is independent of the 

values of the other attribute while Bayesian Belief Networks 

are graphical methods which allow the representation of 

dependencies among subsets of attributes.  

       The Naïve Bayesian classification is a simple and 

well-known method for performing supervised learning of a 

classification problem. It makes the assumption of class 

conditional independence, i.e, given the class label of a 

tuple, the values of the attributes are assumed to be 

conditionally independent on one another. Naive Bayesian 

classifiers assume that the effect of an attribute value on a 

given class is independent of the values of the other 

attributes. This assumption is called class conditional 

independence. It is made to simplify the computations 

involved, and in this sense, is considered “naive"[2]. 

Bayesian belief networks are graphical models, which 

unlike naive Bayesian classifiers, allow the representation of 

dependencies among subsets of attributes. Bayesian belief 

networks can also be used for classification. 
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D. K-Nearest Neighbor 

Nearest neighbor classifiers are based on learning by 

analogy. The training samples are described by n 

dimensional numeric attributes. Each sample represents a 

point in an n-dimensional space. In this way, all of the 

training samples are stored in an n-dimensional pattern 

space. When given an unknown sample, a k-nearest 

neighbor classifier searches the pattern space for the k 

training samples that are closest to the unknown sample. 

"Closeness" is defined in terms of Euclidean distance, where 

the Euclidean distance, where the Euclidean distance 

between two points, X=(x1,x2,……,xn) and 

Y=(y1,y2,….,yn) is 

              n       

d(X,Y)=√∑ 

    

(xi − yi )
2
 

            i=1   

        The unknown sample is assigned the most common 

class among its k nearest neighbors. When k=1, the 

unknown sample is assigned the class of the training sample 

that is closest to it in pattern space. 

Nearest neighbor classifiers are instance-based or 

lazy learners in that they store all of the training samples and 

do not build a classifier until a new(unlabeled) sample needs 

to be classified. This contrasts with eager learning methods, 

such a decision tree induction and backpropagation, which 

construct a generalization model before receiving new 

samples to classify. Lazy learners can incur expensive 

computational costs when the number of potential neighbors 

(i.e.,stored training samples)with which to compare a given 

unlabeled sample is great. Therefore, they require efficient 

indexing techniques. An expected lazy learning methods are 

faster training than eager methods, but slower at 

classification since all computation is delayed to that time. 

Unlike decision tree induction and backpropagation, nearest 

neighbor classifiers assign equal weight to each attribute. 

This may cause confusion when there are many irrelevant 

attributes in the data. 

Nearest neighbor classifiers can also be used for 

prediction, that is, to return a real-valued prediction for a 

given unknown sample. In this case, the classifier retruns the 

average value of the real-valued associated with the k 

neraest neighbors of the unknown sample. 

The k-nearest neighbors’ algorithm is amongest the 

simplest of all machine learning algorithms. An object is 

classified by a majority vote of its neighbors, with the object 

being assigned to the class most common amongst 

its knearest neighbors. k is a positive integer, typically 

small. If k= 1, then the object is simply assigned to the class 

of its nearest neighbor. In binary (two class) classification 

problems, it is helpful to choose k to be an odd number as 

this avoids tied votes[9]. 

The same method can be used for regression, by 

simply assigning the property value for the object to be the 

average of the values of its k nearest neighbors. It can be 

useful to weight the contributions of the neighbors, so that 

the nearer neighbors contribute more to the average than the 

more distant ones. 

The neighbors are taken from a set of objects for 

which the correct classification (or, in the case of regression, 

the value of the property) is known. This can be thought of 

as the training set for the algorithm, though no explicit 

training step is required. In order to identify neighbors, the 

objects are represented by position vectors in a 

multidimensional feature space. It is usual to use the 

Euclidian distance, though other distance measures, such as 

the Manhanttan distance could in principle be used 

instead[9]. The k-nearest neighbor algorithm is sensitive to 

the local structure of the data. 

E. Genetic algorithms 

Genetic algorithms attempt to incorporate ideas of natural 

evolution. In general, genetic learning starts as follows.An 

initial population is created consisting of randomly 

generated rules. Each rule can be represented by a string of 

bits. As a simple example, suppose that samples in a given 

training set are described by two Boolean attributes, A1 and 

A2, and that there are two classes, C1 and C2. The rule \IF 

A1 and not A2 THEN C2" can be encoded as the bit string 

\100", where the two leftmost bits represent attributes A1 

and A2, respectively, and the rightmost bit represents the 

class. Similarly, the rule \if not A1 and not A2 then C1" can 

be encoded as \001". If an attribute has k values where k > 

2, then k bits may be used to encode the attribute's values. 

Classes can be encoded in a similar fashion. 

   Based on the notion of survival of the fittest, a new 

population is formed to consist of the fittest rules in the 

current population, as well as offspring of these rules. 

Typically, the fitness of a rule is assessed by its 

classification accuracy on a set of training samples. 

    Offspring are created by applying genetic 

operators such as crossover and mutation. In crossover, 

substrings from pairs of rules are swapped to form new pairs 

of rules. In mutation, randomly selected bits in a rule's string 

are inverted. The process of generating new populations 

based on prior populations of rules continues until a 

population P ”evolves" where each rule in P satisfies a 

prespecified fitness threshold. 

Genetic algorithms are easily parallelizable and 

have been used for classification as well as other 

optimization problems. In data mining, they may be used to 

evaluate the fitness of other algorithms[4]. 

IV. EVALUATING THE  PERFORMANCE OF CLASSIFIER 

A. Hold – Out method: 

In this the original data with labeled examples is classified 

into two sets, called training set and test set. 

The set should not be used in testing and the test set 

should not be used in learning. Unseen test set provides 

unbiased estimate of accuracy. Method is mainly used when 

the data set is large. 

B. N-fold Cross-validation: 

The available data is partitioned into n equal-size disjoint 

subsets. Use each subset as the training set to learn a 

classifier. Then procedure is run n times, which given 

accuracies average of the n accuracies Commonly used 

cross- validations are 10-fold and 5-fold. The method is 

used when  available data is not large. 

C. Leave-one-out cross validation: 

This method is used when the data set is very small. It is a 

special case of cross-validation. Each fold of cross 
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validation has only a single test example and all the test of 

the data is used in training. If the original data has m 

examples, then this is m-fold cross-validation. 

D. Validation set : 

The available data is divided into three subsets.These are 1. 

Training set 2. Validation set and 3. Test set. Avalidation set 

is used frequently for estimation parameters in learning 

algorithm. In such cases, the valuesthat give the best 

accuracy on the validation set are used as the final parameter 

values. Cross validation can be used for parameter 

estimating as well[11]. 

E. Bagging: 

Bagging, name derived from the “bootstrap aggregation”, 

was the first effective method of ensemble learning and is 

one of the simplest methods of archings. The meta-

algorithm, which is a special case of the model averaging, it 

was originally designed for classification and is usually 

applied to decision tree models, or it can be used with any 

type of model for classification or regression. This method 

uses multiple versions of a training set by using the 

bootstrap, as sampling with replacement. Then each of these 

data sets is used to train a different model. Outputs of the 

models are combined by averaging (in case of regression) or 

voting (in case of classification) to create a single output. 

The Bagging is only effective when using unstable (i.e. a 

small change in the training set can cause a significant 

change in the model) nonlinear models. 

Create classifiers using training sets that are boot 

strapped (drawn with replacement). Sampling with 

replacement is according to a uniform probability 

distribution. Each bootstrapped sample D has a same size as 

original data. A few instance could appear several times in 

the training set, while others may be omitted. Bagging 

improves generalization performance by reducing variance 

of the base classifiers. The performance of the bagging 

depends upon the base classifier. If the base classifier is 

unstable, bagging helps to reduce the error associated with 

random fluctuations in the training data. But if a base 

classifier is stable bagging may not be able to improve , 

rather than it could degrade the performance. 

F. Boosting: 

Boosting is sequential production of classifier. Every 

classifier is dependent on previous one, and focuses on the 

previous ones errors. The examples that are incorrectly 

predicted in previously classifiers are chosen more often are 

weighted more evenly. The records that are only classified 

will have their weights increased . But records that are 

classified correctly will have their weights decreased[8]. 

G. Related work 

Neslihan Dogan et al. in the paper [1] Classification 

algorithms are the most commonly used data mining models 

that are widely used to extract valuable knowledge from 

huge amounts of data. The criteria used to evaluate the 

classifiers are mostly accuracy, computational complexity, 

robustness, scalability, integration, comprehensibility, 

stability, and interestingness. This study compares the 

classification of algorithm accuracies, speed (CPU time 

consumed) and robustness for various datasets and their 

implementation techniques. The data miner selects the 

model mainly with respect to classification accuracy; 

therefore, the performance of each classifier plays a crucial 

role for selection. Complexity is mostly dominated by the 

time required for classification. In terms of complexity, the 

CPU time consumed by each classifier is implied here. The 

study first discusses the application of certain classification 

models on multiple datasets in three stages: first, 

implementing the algorithms on original datasets; second, 

implementing the algorithms on the same datasets where 

continuous variables are discretised; and third, 

implementing the algorithms on the same datasets where 

principal component analysis is applied. The accuracies and 

the speed of the results are then compared. The relationship 

of dataset characteristics and implementation attributes 

between accuracy and CPU time is also examined and 

debated. Moreover, a regression model is introduced to 

show the correlating effect of dataset and implementation 

conditions on the classifier accuracy and CPU time. Finally, 

the study addresses the robustness of the classifiers, 

measured by repetitive experiments on both noisy and 

cleaned datasets. 

S.Deepajothi et al. in the paper [2] Data mining is 

the extraction of hidden information      from    the   large     

database Classificationis a data mining task of predicting the 

value of a categorical variable by building a model based on 

one or more numerical and/or categorical variables 

(predictors or attributes).Classification mining function is 

used to gain a deeper understanding of the database structure 

There are various classification techniques like decision tree 

induction, Bayesian networks, lazy classifier and rule based 

classifier. In this paper, we present a comparative study of 

the classification accuracy provided by different 

classification algorithms like Naïve Bayesian, Random 

forest, Zero R, K Star on census dataset and provide a 

comprehensive review of the above algorithms on the 

dataset. 

XindongWu et al. in the paper [3] This paper 

presents the top 10 data mining algorithms identified by the 

IEEE International Conference on Data Mining (ICDM) in 

December 2006: C4.5, k-Means, SVM, Apriori, EM, 

PageRank, AdaBoost, kNN, Naive Bayes, and CART. These 

top 10 algorithms are among the most influential data 

mining algorithms in the research community.With each 

algorithm, we provide a description of the algorithm, discuss 

the impact of the algorithm, and review current and further 

research on the algorithm. These 10 algorithms cover 

classification, clustering, statistical learning, association 

analysis, and link mining, which are all among the most 

important topics in data mining research and development. 

V. CONCLUSION AND FUTURE WORK 

This survey paper covers with various classification 

techniques used in data mining. Data mining is a wide area 

that integrates techniques from various fields including 

machine learning , pattern recognition, statistics, artificial 

intelligence  for the analysis of large volumes of data. There 

have been a large no of data mining algorithms embedded in 

these fields to perform different data analysis tasks. These 

techniques can be implemented on different datasets. These 

issues have motivated for further research. 
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