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Abstract - 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.   The overall objective of any research is to 
provide better look and development of ideas which are 
useful in productivity and effectiveness for users. 
Classification of clustering is important topic for research 
and for our research we have following objectives. To find 
the better Clustering algorithm by reducing complexity, 
Optimization of Cart algorithm with genetic algorithm. 
 
Keywords - Datamining, Datamining Techniques, 
Classification, DecisionTree, Cart Algorithm, Genetic 
algorithm. 

I. INTRODUCTION 
There is many processes involve in database storage, fetching 
and processing for different processes. The old way of 
accessing information from huge log file (which keeps the 
information about past sessions) was more time consuming 
and inefficient as well. So a new way called Association rule 
mining provides more efficient and fast retrieval of 
information which would be needed for computation in 
various scenarios. Among the areas of data mining, the 
problem of deriving associations from data has received a 
great deal of attention. Association rules are used to identify 
relationships among a set of items in database. These 
relationships are not based on inherent properties of the data 
themselves (as with functional dependencies), but rather based 
on co-occurrence of the data items. Data Mining (DM), also 
known as Knowledge-Discovery in Databases (KDD) or 
Knowledge-Discovery and Data Mining is the process of 
automatically searching large volumes of data for patterns 
using tools such as classification, association rule mining and 
clustering [3]. Data Mining is a complex topic and has links 
with multiple core fields such as computer science and adds 
value to rich seminal computational techniques from statistics, 
information retrieval, machine learning and pattern 
recognition. Data Mining techniques are the result of a long 
process of research and product development. This evolution 
began when business data was first stored on computers, 
continued with improvements in data access, and more 
recently, generated technologies that allow users to navigate 
through their data in real time. Data mining takes this 

evolutionary process beyond retrospective data access and 
navigation to prospective and proactive information delivery. 
Data mining is ready for application in the business 
community because it is supported by major technologies like 
massive data collection, powerful multiprocessor computers, 
data mining algorithms and that are now sufficiently 
mature.[3] Web Mining is the extraction of interesting and 
potentially useful patterns and implicit information from 
artifacts or activity related to the World Wide Web. Web 
servers record and accumulate data about user interactions 
whenever requests for resources are received. Analyzing the 
web access logs of different web sites can help understand the 
user behavior and the web structure, thereby improving the 
design of this colossal collection of resources. [2] The data 
mining algorithms well suited for Web Mining is Clustering 
Algorithm. So web browsing data related to Web and 
Clustering Technique is used for that data to know about the 
features like time (e.g. average time spent per page), quantity 
(e.g. number of sites visited), and order of pages visited (e.g. 
first site) and therefore include both categorical and numeric 
types. 
Data mining techniques provide a popular & powerful tool set 
to generate various data driven classification systems. Leonid 
Churilov, Adyl Bagirov, Daniel Schwartz, Kate Smith and 
Michael Dally had already studied about combined use of 
self-organizing maps & non smooth, non-convex optimization 
techniques in order to produce a working case of a data driven 
risk classification system. The optimization approach 
strengthens the validity of self-organizing map results. This 
study is applied to cancer patients. Cancer patients are 
partitioned into homogenous groups to support future clinical 
treatment decisions. 
Most of the different approaches to the problem of clustering 
analysis are mainly based on statistical, neural network, 
machine learning techniques. Author [4], propose the global 
optimization approach to clustering and demonstrate how the 
supervised data classification problem can be solved via 
clustering. The objective function in this problem is both no 
smooth and no convex and has a large number of local 
minimizes. Due to a large number of variables and the 
complexity of the objective function, general purpose global 
optimization techniques, as a rule fail to solve such problem. 
It is very important therefore, to develop optimization 
algorithm that allow the decision maker to find “deep” local 
minimizers of the objective function. Such deep minimizers 
provide a good enough description of the data set under 
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consideration as far as clustering is concerned. Some 
automated rule generation methods such as classification and 
regression trees are available to find rules describing different 
subsets of the data. When the data sample size is limited, such 
approaches tend to find very accurate rules that apply to only 
a small number of patients. 
 

II. DATA MINING TECHNIQUES: 
There are several major data mining techniques have been 
developed and used in data mining:  
A.  Association  
B. Classification  
C. Clustering  
D.  Prediction  
E. Sequential Patterns  
 

III. CLASSIFICATION  
Classification is a classic data mining technique based on 
machine learning. Basically classification is used to classify 
each item in a set of data into one of predefined set of classes 
or groups. Classification method  makes  use of mathematical 
techniques such as decision trees, linear programming, neural 
network and statistics.  Classification consists of assigning a 
class label to a set of unclassified cases. 

• Supervised Classification 
The set of possible classes is known in advance. 

• Unsupervised Classification 
Set of possible classes is not known. After 
classification we can try to assign a name to that 
class. Unsupervised classification is called clustering. 
 

Classification is a different technique than clustering. 
Classification is similar to clustering in that it also segments 
customer records into distinct segments called classes. But 
unlike clustering, a classification analysis requires that the 
end-user/analyst know ahead of time how classes are defined. 
For example, classes can be defined to represent the 
likelihood that a customer defaults on a loan (Yes/No). It is 
necessary that each record in the dataset used to build the 
classifier already have a value for the attribute used to define 
classes. Because each record has a value for the attribute used 
to define the classes, and because the end-user decides on the 
attribute to use, classification is much less exploratory than 
clustering. The objective of a classifier is not to explore the 
data to discover interesting segments, but rather to decide how 
new records should be classified -- i.e. is this new customer 
likely to default on the loan? 
Classification routines in data mining also use a variety of 
algorithms  and the particular algorithm used can affect the 
way records are classified. A common approach for classifiers 
is to use decision trees to partition and segment records. New 
records can be classified by traversing the tree from the root 
through branches and nodes, to a leaf representing a class. The 
path a record takes through a decision tree can then be 
represented as a rule. But due to the sequential nature of the 
way a decision tree splits records can result in a decision tree 
being overly sensitive to initial splits. Therefore, in evaluating 

the goodness of fit of a tree, it is important to examine the 
error rate for each leaf node (proportion of records incorrectly 
classified). A nice property of decision tree classifiers is that 
because paths can be expressed as rules, then it becomes 
possible to use measures for evaluating the usefulness of rules 
such as Support, Confidence and Lift to also evaluate the 
usefulness of the tree. 
 

 
 

IV. DECISION TREE 
DecisionTrees(DTs) are non-parametric supervised learning 
method for classification and regression. The goal is to create 
a model that predicts the value of a target variable by learning 
simple decision rules inferred from the data features. 
For instance, in the example below, decision trees learn from 
data to approximate a sine curve with a set of if-then-else 
decision rules. The deeper the tree, the more complex the 
decision rules and the fitter the model. 

 
Some advantages of decision trees are: 

• Simple to understand and to interpret.  
• Requires little data preparation. Other techniques 

often require data normalisation, dummy variables 
need to be created and blank values to be removed. 
Note however that this module does not support 
missing values. 

http://scikit-learn.org/stable/modules/tree.html#tree-classification
http://scikit-learn.org/stable/modules/tree.html#tree-regression
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• The cost of using the tree (i.e., predicting data) is 
logarithmic in the number of data points used to train 
the tree. 

• Able to handle both numerical and categorical data. 
Other techniques are usually specialised in analysing 
datasets that have only one type of variable. 
See algorithms for more information. 

• Able to handle multi-output problems. 
• Uses a white box model. If a given situation is 

observable in a model, the explanation for the 
condition is easily explained by boolean logic. By 
contrast, in a black box model (e.g., in an artificial 
neural network), results may be more difficult to 
interpret. 

• Possible to validate a model using statistical       tests. 
That makes it possible to account for the reliability 
of the model. 

• Performs well even if its assumptions are somewhat 
violated by the true model from which the data were 
generated. 

The disadvantages of decision trees include: 
• Decision-tree learners can create over-complex trees 

that do not generalise the data well. This is called 
overfitting. Mechanisms such as pruning (not 
currently supported), setting the minimum number of 
samples required at a leaf node or setting the 
maximum depth of the tree are necessary to avoid 
this problem. 

• Decision trees can be unstable because small 
variations in the data might result in a completely 
different tree being generated. This problem is 
mitigated by using decision trees within an ensemble. 

• The problem of learning an optimal decision tree is 
known to be NP-complete under several aspects of 
optimality and even for simple concepts. 
Consequently, practical decision-tree learning 
algorithms are based on heuristic algorithms such as 
the greedy algorithm where locally optimal decisions 
are made at each node. Such algorithms cannot 
guarantee to return the globally optimal decision tree. 
This can be mitigated by training multiple trees in an 
ensemble learner, where the features and samples are 
randomly sampled with replacement. 

• There are concepts that are hard to learn because 
decision trees do not express them easily, such as 
XOR, parity or multiplexer problems. 

• Decision tree learners create biased trees if some 
classes dominate. It is therefore recommended to 
balance the dataset prior to fitting with the decision 
tree. 

V. CLASSIFICATION AND REGRESSION TREE 
ALGORITHM 

It stands for classification and regression trees and was 
introduced by Breiman in 1984.It builds both classifications 
and regression trees. 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). CART has enhanced 
features and capabilities that address the short-comings of 
CART giving rise to a modern decision tree classifier with 
high classification and prediction accuracy. 
 

VI. 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 is 
inspired by Darwin‟s Theory about Evolution “Survival of 
Fittest”. GAs is adaptive heuristic search based on the 
evolutionary ideas of natural selection and genetics. GAs is 
intelligent exploitation of random search used in optimization 
problem. GAs, although randomized, exploit historical 
information to direct the search into the region of better 
performance within the search space.Genetic algorithms find 
application in bioinformatics, phylogenetics, computational 
science, engineering, economics, chemistry, manufacturing, 
mathematics, physics and other fields [3] and [8]. 
 

VII. METHODOLOGY 
Our research will start with study of data mining techniques to 
find techniques with better accuracy and quality.  
1st Phase: This phase 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 phase. 
2nd Phase: In this phase database will be used with 
implementation CART algorithm and finding of frequent data 
sets will be used. 
 3rd Phase: In this phase we will implement the concept of 
probabilistic approach by storing the rule set sent to pruning 
process by basic CART process. Total item set will be divided 
into three categories i.e. candidate generation, probabilistic 
generation and prune generation. 
 4th Phase: We will implement the core of the approach by 
finding the optimized clustering based on the threshold value 
obtained after pruning process. 

http://scikit-learn.org/stable/modules/tree.html#tree-algorithms
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5th Phase: We will implement genetic algorithm with 
optimization of clustering process. 
 6th Phase: Results from various Scenarios will be compared 
and an analysis will be fetched in with comparison with basic 
CART algorithm clustering. 
 

VIII. CONCLUSION  
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.   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 be considered for 
removing complexity from decision tree indexes. 
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