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Abstract: Classification techniques are capable for handling and processing large amount of data and. Classification
techniques are used to predict categorical class labels and classifies data based on training set. Classification procedure is
recognized method for repeatedly making such decisions in new situations. Creation of a classification procedure from a set of
data for which the exact classes are known in advance is termed supervised learning. Classification examples include
assigning individuals to credit status, initial diagnosis of a patient’s disease etc. In this paper we proposed attribute selection
measure to decide most suitable attribute for construing accurate classifiers for loan approval class.
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L. INTRODUCTION

Classification is the process of finding a model that describes and distinguishes data classes or concepts. Classification methods can
handle both numerical and categorical attributes. Constructing fast and accurate classifiers for large data sets is an important task in data
mining and knowledge discovery [7,8].
Classification is two-step process

1. Model construction

2. Model usage
Describing a set of predetermined classes. Each tuple/sample is assumed to belong to a predefined class, as determined by the class label
attribute. The set of tuples used for model construction is training set. The model is represented as classification rules, decision trees, or
mathematical formulae. For classifying future or unknown objects. Estimate accuracy of the model. The known label of test sample is
compared with the classified result from the model. Accuracy rate is the percentage of test set samples that are correctly classified by the
model. Test set is independent of training set (otherwise over fitting). If the accuracy is acceptable, use the model to classify data tuples
whose class labels are not known.
Basic algorithm (a greedy algorithm) is constructed in a top-down recursive divide-and-conquer manner. At start, all the training
examples are at the root. Attributes are categorical (if continuous-valued, they are discretized in advance). Examples are partitioned
recursively based on selected attributes. Test attributes are selected on the basis of a heuristic or statistical measure (e.g., information
gain).f Conditions for stopping partitioning. All samples for a given node belong to the same class. There are no remaining attributes for
further partitioning majority voting is employed for classifying the leaf. There are no samples left. Typical applications are Credit, Loan
approval, Medical diagnosis, Fraud detection, Web page categorization etc[1,9].

I1. CLASSIFICATION TECHNIQUES

Some of the important classification techniques are

1. Decision tree induction

2. Bayesian Classification

3. Support Vector Machines (SVM)

4. K-Nearest Neighbor Classifies

5. Rough Set Approach
Decision tree induction classifier is a simple and widely used classification technique. It applies a strait forward idea to solve the
classification problem. Decision Tree Classifier poses a series of carefully crafted attributes of the test record. Each time it receives an
answer, a follow-up question is asked until a conclusion about the class label of the record is reached [10.
A Bayesian classifier is based on the idea that the role of a (natural) class is to predict the values of features for members of that class.
The idea behind a Bayesian classifier is that, if an agent knows the class, it can predict the values of the other features. If it does not know
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the class, Bayes' rule can be used to predict the class given (some of) the feature values. In a Bayesian classifier, the learning agent builds
a probabilistic model of the features and uses that model to predict the classification of a new example.

Support Vector Machines is a supervised learning models with associated learning algorithms that analyze data used
for classification and regression analysis. Given a set of training examples, each marked as belonging to one or the other of two
categories, an SVM training algorithm builds a model that assigns new examples to one category or the other, making it a non-
probabilistic binary linear classifier (although methods such as Platt scaling exist to use SVM in a probabilistic classification setting).
K-Nearest Neighbor Classifies is used to classify unlabeled observations by assigning them to the class of the most similar labeled
examples. Characteristics of observations are collected for both training and test dataset. Parameter k which decides how many neighbors
will be chosen for kNN algorithm. The appropriate choice of k has significant impact on the diagnostic performance of kNN algorithm. A
large k reduces the impact of variance caused by random error, but runs the risk of ignoring small but important pattern.

Rough set is one of the most important classifier used in data mining. Rough set is first described by Polish computer scientist Zdzistaw 1.
Rough set is a formal approximation of a crisp set (i.e., conventional set) in terms of a pair of sets which give the lower and
the upper approximation of the original set. In rough set theory the lower- and upper-approximation sets are crisp sets, but in other
variations, the approximating sets may be fuzzy sets.

III. LITERATURE REVIEW

In 2012 Akhil jabbar et al. proposed “Heart Disease Prediction System using Associative Classification and Genetic Algorithm”. They
proposed efficient associative classification algorithm using genetic approach for heart disease prediction. The main advantage of genetic
algorithm is the discovery of high level prediction rules is that the discovered rules are highly comprehensible, having high predictive
accuracy and of high interestingness values. The proposed method helps in the best prediction of heart disease which even helps doctors
in their diagnosis decisions [1].

In 2013 Akhil Jabbar et al proposed “Classification of Heart Disease using Artificial Neural Network and Feature Subset Selection”.
They proposed a new feature selection method using ANN for heart disease classification. For rank the attributes which contribute more
towards classification of heart disease they applied different feature selection methods, and indirectly reduce the no. of diagnosis tests to
be taken by a patient. The proposed method eliminates useless and distortive data[2] .

In 2014 N. S. Nithya et al proposed “Gain ratio based fuzzy weighted association rule mining classifier for medical diagnostic interface”.
They showed that earlier model based on information gain and fuzzy association rule mining algorithm for extracting both association
rules and membership functions are not feasible. They used large number of distinct values. They modify gain ratio based fuzzy weighted
association rule mining and improve the classifier accuracy [3] .

In 2015 Jaimini Majali et al proposed “Data Mining Techniques for Diagnosis and Prognosis of Cancer”. They used data mining
techniques for diagnosis and prognosis of cancer. They presented a system for diagnosis and prognosis of cancer using Classification and
Association approach in Data Mining. They used FP algorithm in Association Rule Mining to conclude the patterns frequently found in
benign and malignant patients [4] .

In 2016 Nikhil N. Salvithal et al proposed “Appraisal Management System using Data mining Classification Technique”. The proposed
assorted classifier algorithms applied on Talent dataset to spot the talent set so as to judge the performance of the individual. Finally
counting on accuracy one best suited classifier is chosen this method has been used to construct classification rules to predict the potential
talent that for promotion or not [5].

In 2016 Tanvi Sharma et al proposed ‘“Performance Analysis of Data Mining Classification Techniques on Public Health Care”. The
proposed study focused on the application of various data mining classification techniques using different machine learning tools such as
WEKA and Rapid miner over the public healthcare dataset for analyzing the health care system. The percentage of accuracy of every
applied data mining classification technique is used as a standard for performance measure. The best technique for particular data set is
chosen based on highest accuracy [6].

IV. PROBLEM STATEMENT

Fundamental problem that are to be consider for a classifiers are
1. Accuracy:- Predicting class label predictor accuracy: guessing value of predicted attributes.

Speed:- Time to construct the model (training time) time to use the model (classification/prediction time).
Robustness:-Ability to handle noise and missing values

Scalability:- Efficiency in disk-resident databases.

Interpretability:- understanding and insight provided by the model .
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V. PROPOSED APPROACH

Let node N represents or hold the tuple of partition D. The attribute with the highest information gain is chosen as the splitting attribute
for the node N. The expected information needed to classify a tuple in D is given by

Info(D) = —Z pilog, pi

i=1

Where Pi is the probability that an arbitrary tuple in D belongs to class Ci and is estimated by |Ci,D|/ |D|. Info (D) is the average amount
of information needed to identify the class label of a tuple in D. Info (D) is also known as the entropy of D. The expected information
required to classify a tuple from D, based on the partitioning by attribute A is calculated by

v Dj
Info,(D) = Z._i% X Info(D;)

Information gain is defined as the difference between the original information requirement (i.e. based on the classes) and the new
requirement (i.e. obtained after partitioning on A).

Gain(A) = Info(D) — Info,(D)

The Gini Index considers a binary split for each attribute. The Gini Index measures the impurity of D, a data partition or set of training

tuples as

Gini(D) = 1—2 D2
i=1

Consider a simple dataset for credit card approval

S Age Income | Employee | Credit | Credit
No rating card
approval
1 <30 High Govt. Low No
2 <30 High Govt. High No
3 | 31...40 High Govt. Low Yes
4 >4() Medium Govt. Low Yes
5 >4() Low Private Low Yes
6 >4() Low Private High No
7 | 31...40 Low Private High Yes
8 <30 Medium Govt. Low No
9 <30 Low Private Low Yes
10 >4() Medium | Private Low Yes
11 <30 Medium | Private High Yes
12 | 31...40 | Medium Govt. High Yes
13 | 31...40 High Private Low Yes
14 >40 Medium Govt. High No

The classification of the target is "Credit card approval" which can be Yes or No.

Weather attributes outlook, temperature, humidity and wind speed. They can take the following values:
Age = {<30, 31...40,>40}

Income = {High, Medium, Low}

Employee = {Govt., Private}

Credit rating = {Low, High}

Info (D) =-9/14*log2 (9/14)-5/14*log2 (5/14) = 0.94.

Calculation for the first attribute

InfoAge(D) = -5/14*Info (D, <30) -4/14*Info (D, 31...40) -5/14* Info (D, >40)
= 5/14*0.9710-4/14*0 — 5/14*0.9710

InfoAge(D) =0 .694

Gain (D, Income) = Info (D)- Gain Age (D)

Gain (D, Age) =0 .246
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Gain (D, Income) = 0.048

Gain(D, Employee) = 0.0289

Gain (D, Employee) = 0.1515

Here age has the highest gain so we select the root attribute as age.

VI. EXPERIMENTAL ANALYSIS

We implemented our algorithm in VB Dot Net 2013 and SQL server R2 2010 on an Intel Pentium i3 Processor personal computer with
4 GB RAM on Windows 7 having 400 GB Hard disk. We have taken 100,200 and 300 records with 4 and 5 attribute.

Compression graph

6000 _

g B Without

'1: 4000 - attribute

g 2000 - measure

'= . .

3 0- B With attribute
E 100 200 300 measure

Number of records

Figure 1. Comparision graph

CONCLUSION

There are several approach have developed to improve the accuracy and time of the decision tree classifiers. Our proposed approaches
construct a decision tree by deciding parameters for the attribute. This not only reduces complexity of the decision tree but improve the
accuracy and execution time. From the figure 1 it is clear that proposed approach improve execution time as compared to traditional
approach.
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