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Abstract – Data mining is one of the analysis step of the 
"Knowledge Discovery in Databases" process, or KDD. 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 overall goal of the data mining process is to 
extract information from a data set and transform it into an 
understandable structure for further use. There are many 
classification algorithms in data mining but Decision Trees are 
commonly used in data mining with the objective of creating a 
model that predicts the value of target variable based on the 
values of several input. Formally the algorithms ID3, C4.5 and 
CART are applied to the data. These Algorithms are used 
when dataset is small. We will improve the efficiency of 
CART algorithm by optimizing CART algorithm by using 
genetic algorithm In this paper we will explain CART and 
Genetic algorithm. 
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I. INTRODUCTION 
 
Data mining is one of the analysis step of the 

"Knowledge Discovery in Databases" process, or KDD. 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. It is the process of analyzing data from different 
perspectives and summarizing it into useful information - 
information that can be used to increase revenue, cuts costs, or 
both. Data mining software is one of a number of analytical 
tools for analyzing data. It allows users to analyze data from 
many different dimensions or angles, categorize it, and 
summarize the relationships identified. Technically, data 
mining is the process of finding correlations or patterns among 
dozens of fields in large relational databases. 

There are many classification algorithms in data 
mining but Decision Trees are commonly used in data mining 
with the objective of creating a model that predicts the value 
of target variable based on the values of several input.  
Decision tree is a flow-chart-like tree structure, where each 
internal node is denoted by rectangles and the leaf nodes are 
denoted by ovals. It the most commonly used algorithm 
because of its ease of implementation and easier to understand 
compared to other classification algorithms [1].We can easily 
derive SQL statements from the decision trees. CART is one 
of the decision tree algorithms. We will explain the CART and 
Genetic algorithm below. 

CART 
It stands for classification and regression trees and 

was introduced by Breiman in 1984.It builds both 
classifications and regression trees. 
• Classification tree analysis is when the predicted outcome 
is the class to which the data belongs. 
• Regression tree analysis is when the predicted outcome can 
be considered a real number (e.g. the price of a house, or a 
patient’s length of stay in a hospital). 

The term Classification And Regression Tree 
(CART) analysis is an umbrella term used to refer to both of 
the above procedures The classification tree construction by 
CART is based on binary splitting of the attributes. It is also 
based on Hunt’s algorithm and can be implemented serially. It 
uses gini index splitting measure in selecting the splitting 
attribute. 

CART is unique from other Hunts based algorithm as 
it is also use for regression analysis with the help of the 
regression trees (S.Anupama et al,2011). The regression 
analysis feature is used in forecasting a dependent variable 
given a set of predictor variables over a given period of time. 

It uses many single-variable splitting criteria like gini 
index, symgini etc and one multi-variable in determining the 
best split point and data is stored at every node to determine 
the best splitting point. The linear combination splitting 
criteria is used during regression analysis. SALFORD 
SYSTEMS implemented a version of CART called CART 
using the original code of Breiman (1984).  
 
GENETIC ALGORITHM 

In the computer science field of artificial intelligence, 
a genetic algorithm (GA) is a search heuristic that mimics the 
process of natural evolution. This heuristic is routinely used to 
generate useful solutions to optimization and search problems. 
Genetic algorithms belong to the larger class of evolutionary 
algorithms (EA), which generate solutions to optimization 
problems using techniques inspired by natural evolution, such 
as inheritance, mutation, selection, and crossover. GAs are 
inspired by Darwin‟s Theory about Evolution “Survival of 
Fittest”. GAs are adaptive heuristic search based on the 
evolutionary ideas of natural selection and genetics.  

Genetic algorithms find application in bioinformatics, 
phylogenetics, computational science, engineering, 
economics, chemistry, manufacturing, mathematics, physics 
and other fields [2]. 

Genetic Algorithm is started with a set of 
solutions (represented by chromosomes) called population. 
Solutions from one population are taken and used to form a 
new population. This is motivated by a hope, that the new 

http://en.wikipedia.org/wiki/Classification_tree
http://en.wikipedia.org/wiki/Umbrella_term
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population will be better than the old one. Solutions which are 
selected to form new solutions (offspring) are selected 
according to their fitness - the more suitable they are the more 
chances they have to reproduce. 
 
Operators of GA 
Genetic algorithm generate the solutions to optimization 
problems using techniques inspired by natural evolution, 
such as selection, crossover and mutation and generate the 
new population. 
 
Selection 

Chromosomes are selected from the population to 
be parents to crossover. The problem is how to select these 
chromosomes. According to Darwin's evolution theory the 
best ones should survive and create new offspring. There 
are many methods how to select the best chromosomes, for 
example roulette wheel selection, Boltzman selection, 
tournament selection, rank selection, steady state selection 
and some others. 
 
Crossover 
Single point crossover - one crossover point is selected, 
binary string from beginning of chromosome to the 
crossover point is copied from one parent, the rest is copied 
from the second parent. 
 

 
11001011+11011111 = 11001111 
 
Two point crossover - two crossover point are selected, 
binary string from beginning of chromosome to the first 
crossover point is copied from one parent, the part from the 
first to the second crossover point is copied from the 
second parent and the rest is copied from the first parent. 
 

 
11001011 + 11011111 = 11011111 
 
Uniform crossover - bits are randomly copied from the 
first or from the second parent 
 

 
11001011 + 11011101 = 11011111 
 
Arithmetic crossover - some arithmetic operation is 
performed to make a new offspring 
 

 
11001011 + 11011111 = 11001001 (AND) 

Mutation 
Bit inversion - selected bits are inverted, that is “0” to “1”, 
“1” to “0”. 
 

 
11001001 =>  10001001 
 
 

II. LITERATURE SURVEY 
 
Anuja Priyama et al. (2012) elaborates that At the 

present time, the amount of data stored in educational database 
is increasing swiftly. These databases contain hidden 
information for improvement of student’s performance. 
Classification of data objects is a data mining and knowledge 
management technique used in grouping similar data objects 
together. There are many classification algorithms available in 
literature but decision tree is the most commonly used because 
of its ease of execution and easier to understand compared to 
other classification algorithms. The ID3, C4.5 and CART 
decision tree algorithms former applied on the data of students 
to predict their performance. But all these are used only for 
small data set and required that all or a portion of the entire 
dataset remain permanently in memory. This limits their 
suitability for mining over large databases. This problem is 
solved by SPRINT and SLIQ decision tree algorithm. In serial 
implementation of SPRINT and SLIQ, the training data set is 
recursively partitioned using breadth-first technique. In this 
paper, all the algorithms are explained one by one. 
Performance and results are compared of all algorithms and 
evaluation is done by already existing datasets. All the 
algorithms have a satisfactory performance but accuracy is 
more witnessed in case of SPRINT algorithm. 

Rupali Haldulakar et al. (2011) explained that strong 
rule generation is an important area of data mining. In this 
paper authors design a novel method for generation of strong 
rule. In which a general Apriori algorithm is used to generate 
the rules after that authors use the optimization techniques. 
Genetic algorithm is one of the best ways to optimize the 
rules. In this direction for the optimization of the rule set they 
design a new fitness function that uses the concept of 
supervised learning then the GA will be able to generate the 
stronger rule set. 

In this direction authors optimize association rule 
mining using new fitness function. In which fitness function 
divide into two classes c1 and c2 one class for discrete rule 
and another class for continuous rule. Through this direction 
authors get a better result. To make genetic algorithm more 
effective and efficient it can be incorporated with other 
techniques so it can provide a best result.  

Alisa et al. (2006) described that Quality of life in 
multiple sclerosis has been often measured through the SF-36 
questionnaire. In this study, validation of the SF-36 summary 
scores, its ‘physical’ component, and its ‘mental’ component 
was attempted by exploring the joint predictive power of 



ISSN   2348 - 2249  
Volume-3, Issue-2, April-June, 2015 

International Journal for Multi Disciplinary Engineering and Business Management 
(IJMDEBM) 

 

© 2013, IJMDEBM, All Rights Reserved                http://www.ijmdebm.org/ 
~ 40 ~ 

disability, of anxiety and depression, and of disease duration, 
progression type, age, gender and marital status. The sample 
consisted of 75 patients suffering from multiple sclerosis 
admitted to an inpatient rehabilitation unit. The interplay 
between potential predictors was assessed through a particular 
regression model. Two main advantages of this technique are 
its robustness with respect to distributional assumptions and 
its sensitivity to high-order interactions, between independent 
variables, difficult to detect through conventional multiple 
regression. Predictive variables for physical component of the 
SF-36 were EDSS and HADS-D.  

Alaa Al Deen et al.  (2011) elaborates the concept of 
classification and association rule mining algorithms are 
discussed and demonstrated. Particularly, the problem of 
association rule mining, and the investigation and comparison 
of popular association rules algorithms. The classic problem of 
classification in data mining will be also discussed. The paper 
also considers the use of association rule mining in 
classification approach in which a recently proposed algorithm 
is demonstrated for this purpose. Finally, a comprehensive 
experimental study against 13 UCI data sets is presented to 
evaluate and compare traditional and association rule based 
classification techniques with regards to classification 
accuracy, number of derived rules, rules features and 
processing time. 

 
III. PROBLEM FORMULATION 

 
Classical CART Algorithm is not able for mining 

large databases and it has low efficiency. So, its efficiency 
can be improved by optimizing CART algorithm by using 
genetic algorithm. In our research we will process the 
Classification and Regression Trees algorithm with pruning 
functions based on splitting rules according to queries 
which is further optimized by genetic algorithm. CART 
algorithm will provide refined result based on cases fetched 
after applying genetic algorithms on it. Comparison will be 
considered by comparing the optimized CART algorithm 
and Cart algorithm without any optimization. Pruning will 
be considered for removing complexity from decision tree 
indexes. 

 
IV. RESEARCH METHODOLOGY 

 
Our research will start with study of data mining 

techniques to find techniques with better accuracy and 
quality. Various steps for optimizing CART algorithm by 
using Genetic algorithm are: 
Step 1: This step will contain the basic functionality and 
collection of information (Data mining process and tool 
which can be used etc). Sampling process with database 
will be done. Layout for comparison will be done in this 
step. 
Step 2: In this step database will be used with 
implementation of CART algorithm and finding of frequent 
data sets will be used. 
Step 3: In this step pruning will be done for removing 
complexity from CART algorithm. 

Step 4: We will implement the core of the approach by 
finding the optimized clustering based on the threshold 
value obtained after pruning process. 
Step 5: We will implement genetic algorithm with 
optimization of clustering process. 
Step 6: Results from various Scenarios will be compared 
and an analysis will be fetched in with comparison with 
basic CART algorithm clustering.  
This is the overall process how we will optimize the CART 
algorithm by using genetic algorithm. 
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