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Abstract----Data Mining is the process of applying machine 

learning techniques for automatically or semi automatically 

analyzing and extracting knowledge from stored data. It is 

defined as non-trivial extraction of implicit, novel and 

actionable knowledge from large datasets. Data mining can 

also be defined as technology which enables data analysis, 

exploration and visualization of very large databases using 

high level of abstraction. Data mining models can be 

categorized as predictive models and descriptive models. 

Classification is one of the important aspects of data mining 

which is a predictive modeling technique. Classification is a 

data mining technique used to predict group membership for 

data instances .We describes the basic classification 

techniques. Several major kinds of classification method 

including decision tree induction,etc, We present a Class 

imbalance problem has received considerable attention in 

areas such as Machine Learning and Pattern 

Recognition.We proposed a class imbalance problem in 

pattern classification. Data level methods for balancing the 

classes consists of resampling the original data set, either by 

over-sampling the minority class or by under-sampling 

and/or under-sampling the majority class, until the classes 

are approximately equally represented. 

Keywords: Classification techniques, Resampling 

techniques, Performance measures, Data mining. 

I. INTRODUCTION  

Classification is used to classify each item in a set of data 

into one of predefined set of classes or groups. The data 

analysis task classification is where a model or classifier is 

constructed to predict categorical labels (the class label 

attributes). Classification is a data mining function that 

assigns items in a collection to target categories or classes. 

The goal of classification is to accurately predict the target 

class for each case in the data. For example, a classification 

model could be used to identify loan applicants as low, 

medium, or high credit risks. A classification task begins 

with a data set in which the class assignments are known. 

For example, a classification model that predicts credit risk 

could be developed based on observed data for many loan 

applicants over a period of time. 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. BASIC IDEA- 

This issue is particularly important in real world 

applications where it is costly to misclassify examples from 

the minority class, such as diagnosis of rare diseases, 

detection of fraudulent telephone calls, text categorization, 

information retrieval and filtering tasks. Because of 

examples of the minority and majority classes usually 

represent the presence and absence of rare cases, 

respectively, they are also known as positive and negative 

examples. There have recently appeared other research lines 

within the general framework of class imbalance. 

III.  DECISION TREE INDUCTION 

Decision trees are trees that classify instances by sorting 

them based on feature values. 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. The same procedure is then 

repeated on each partition of the divided data, creating sub-

trees until the training data is divided into subsets of the 

same class. Each leaf represents a value of the target 

variable given the values of the input variables represented 

by the path from the root to the leaf. 

 Decision tree induction algorithms- A.

Decision tree induction algorithms are function recursively. 

First, an attribute must be selected as the root node. In order 

to create the most efficient (i.e., smallest) tree, the root node 

must effectively split the data. Each split attempts to pare 

down a set of instances (the actual data) until they all have 

the same classification. The best split is the one that 

provides what is termed the most information gain. 

 Pseudo Code- B.

(1) In pseudo code, the general algorithm for building 

decision trees is: 

(2) Check for base cases 

(3) For each attribute a 

(4) Find the normalized information gain from splitting 

on a 

(5) Let a best be the attribute with the highest 

normalized information gain 

(6) Create a decision node that splits on a best 

(7) Recourse on the sub lists obtained by splitting on a 

best, and adds those nodes as children of node 

IV. BAYESIAN NETWORKS 
A Bayesian network, Bayesian networks are directed acyclic 

graphs(DAG) whose nodes represent random variables in 

the Bayesian sense: they may be observable quantities, 

latent variables, unknown parameters or hypotheses. Edges 

represent conditional dependencies; nodes which are not 

connected represent variables which are conditionally 

independent of each other. Each node is associated with a 
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probability function that takes as input a particular set of 

values for the node's parent variables and gives the 

probability of the variable represented by the node. 

 Structure of a Bayesian Network- A.

This prior expertise, or domain knowledge, about the 

structure of a Bayesian network can take the following 

forms: 

(1) Declaring that a node is a root node, i.e., it has no 

parents. 

(2) Declaring that a node is a leaf node, i.e., it has no 

children. 

(3) Declaring that a node is a direct cause or direct effect of 

another node. 

(4) Declaring that a node is not directly connected to 

another node. 

(5) Declaring that two nodes are independent, given a 

condition-set. 

(6) Providing partial nodes ordering, that is, declare that a 

node appears earlier than another node in the ordering. 

(7) Providing a complete node ordering 

V. NEURAL NETWORKS  

Neural networks have emerged as advanced data mining 

tools in cases where other techniques may not produce 

satisfactory predictive models. As the term implies, neural 

networks have a biologically inspired modeling capability, 

but are essentially statistical modeling tools. In this chapter, 

we study the basics of neural network modeling, some 

specific applications, and the process of implementing a 

neural network project. In more practical terms neural 

networks are non-linear statistical data modeling tools. 

VI. THE CLASS IMBALANCE PROBLEM IN PATTERN 

CLASSIFICATION 

The class imbalance problem has received considerable 

attention in areas such as Machine Learning and Pattern 

Recognition. A two-class data set is said to be imbalanced 

(or skewed) when one of the classes (the minority one) is 

heavily under-represented in comparison to the other class 

(the majority one).This issue is particularly important in real 

world applications where it is costly to misclassify examples 

from the minority class, such as diagnosis of rare diseases, 

detection of fraudulent telephone calls, text categorization, 

information retrieval and filtering tasks Traditionally, 

research on this topic has mainly focused on a number of 

solutions both at the data and algorithmic levels. However, 

there have recently appeared other research lines within the 

general framework of class imbalance. 

 Resampling methods for balancing the data set. 

 Measuring the classifier performance in imbalanced 

domains. 

VII. RESAMPLING TECHNIQUES 

Sampling techniques used to solve the problems with the 

distribution of a dataset, sampling techniques involve 

artificially re-sampling the data set, it also known as data 

preprocessing method. Sampling can be achieved by two 

ways, Under-sampling the majority class, over sampling the 

minority class, or by combining over and under sampling 

techniques. 

 Category of Resampling Techniques- A.

 Under Sampling 

 Over Sampling 

  Data level methods for balancing the classes 

consists of resampling the original data set, either by over-

sampling the minority class or by under-sampling and/or 

under-sampling the majority class, until the classes are 

approximately equally represented. However, both strategies 

have shown important drawbacks. Under-sampling may 

throw out potentially useful data, while over-sampling 

artificially increases the size of the data set and 

consequently, worsens the computational burden of the 

learning algorithm. 

1) Over-sampling-The simplest method to increase the size 

ofthe minority class corresponds to random 

oversampling,that is, a non-heuristic method thatbalances 

the class distribution through therandom replication of 

positive. Nevertheless, this method can increasethe 

likelihood of overfitting, since it makes exactcopies of the 

minority class instances. This method, called SMOTE, 

allows the classifierto build larger decision regions that 

containnearby instances from the minority class. 

2) Under-sampling- The most important method in under 

sampling is random under-sampling method which trying to 

balance the distribution of class by randomly removing 

majority class sample. The problem with this method is loss 

of valuable information.Random under-sampling aims at 

balancing the data set through the random removal of 

negative examples. 

VIII. PERFORMANCE MEASURES 

Most of performance measures for two-class problems are 

built over a 2 × 2 confusion matrix. From this, four simple 

measures can be directly obtained: 

TP and TN denote the number of positive and 

negative cases correctly classified, while FP and FN refer to 

the number of misclassified positive and negative examples, 

respectively. The most widely used metrics for measuring 

the performance of learning systems are the error rate and 

the accuracy, defined as.The elements in this table 

characterize the classification behavior of the given system. 

Confusion matrix for a two-class problem 

Positive predictionNegative prediction 

Positive class True Positive (TP) False Negative (FN) 

Negative class False Positive (FP) True Negative (TN) 

Error = (FP +FN)/(TP +FN+TN+FP) and 

Accuracy = (TP + TN)/ (TP + FN + TN + FP), respectively. 

IX. CONCLUSION 

There are we proposed the sampling method for 

classification problems. We can generate a method for 

remove the classification problems. Then we can get a good 

performance in future. 
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