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ABSTRACT: The successful application of data mining in highly visible fields like e-business, marketing and retail
has led to its application in other industries and sectors. A feature selection is an important step in classification
and also for dimensionality reduction. As medical information is with multiple attributes, medical data mining
differs from other one. Diagnosis of most of the diseases is expensive as many tests are required to predict the disease.
By using data mining techniques we can reduce the cost of diagnosis by avoiding many tests by selection of those
attributes which are really important for prediction of disease. Dimensionality reduction plays an important role in
the field of medicine as it contains multiple attributes. In this paper we have analyzed the approach of feature selection
for classification and also presented a novel approach for the feature selection by using association and
correlation mechanism. The aim of our paper is to select the correlated features or attributes of medical dataset so
that patient need not to go for many tests and in future it is used for preparing the clinical decision support system
which is helpful for decision making of disease prediction in a cheaper way. Other approach is mentioned in
this paper is after removal of some attributes accuracy of classifier is also improved which support our statement of
disease prediction in cheaper way by avoiding all unwanted tests for disease prediction. By using association rules
and correlation attributes features can be selected. As medical field contains large number of attributes and
information so dimensionality reduction is must now. The accuracy of classifiers after removal of attributes is
discussed in this paper.

KEYWORDS: Classification and association, Data mining, Heart diseases, Medical data mining, Knowledge
Discovery.

I. INTRODUCTION
In present days, computers have brought significant improvements to technology that lead to the creation of
huge volumes of data. Moreover, the advancement of the healthcare database management systems creates a huge
number of medical databases. Creating knowledge and management of large amounts of heterogeneous data has
become a major field of research, namely data mining. Classification divides data samples into target classes. The
classification technique predicts the target class for each data points. For example, patient can be classified as “high
risk” or “low risk” patient on the basis of their disease pattern using data classification approach. It is a
supervised learning approach having known class categories. Binary and multilevel are the two methods o f
classification. In binary classification, only two possible classes such as, “high” or “low” risk patient may be
considered while the multiclass approach has more than two targets for example, “high”, “medium” and “low”
risk patient. Data set is partitioned as training and testing dataset. Using training dataset we trained the classifier.
Correctness of the classifier could be tested using test dataset. In the present study, we have focused on the usage of
classification techniques in the field of medical science and bioinformatics. Classification is the most commonly
applied data mining technique, and employs a set of pre-classified examples to develop a model that can classify the
population of records at large. The major goal of the classification technique is to predict the target class accurately for
each case in the data. This is also called knowledge data discovery is the process of analyzing data from
different perspective and summarizing it into useful information. Knowledge Discovery in database is concerned
with the development of methods and techniques for making sense of data. KDD is the process of mapping low-level
data into other forms that might be more compact, more abstract or more useful. Main aim of data mining is to uncover
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relationship in data and predict the outcome. [1]Data mining extract the patterns in the process of knowledge discovery
in the database. As the dataset has grown in size and complexity, new emerging field of data mining provides new
techniques and methods which help to analyze and understand large bodies of data. Data mining involves some
common methods that are association rule learning, clustering, classification, regression, summarization and
sequential pattern matching. Classification is one of the important techniques of data mining. Classification is the
processing of finding a set of models (or functions) which describe and distinguish data classes or concepts [2].In
classification, inputs are given a set of data, called atraining set, where each record consists of several fields or
attributes. These attributes are continuous, coming from an ordered domain, or categorical, coming from an unordered
domain. One of the attributes, called the classifying attribute, indicates the class to which each dataset belongs. The
objective of classification is the method to build a model of the classifying attribute based upon the other
attributes which are not from the training data set. Data Mining techniques are also used to analyze the various factors
that are responsible for diseases for example type of food, different working environment, education level, living
conditions, availability of pure water, health care services, cultural , environmental and agricultural factors.

Attmbutes Values

Age Mumarical

Sex Mlale, female

Chest pain type 1,2, 3.4

Eesting blood pressre MNumarical

Senun chelestere] n mg AL MNumnarical

Fasting blood sugar=120 mg 4" Tes, no

Besting electrocardiographic results 0,123

Mazommum heart rate aclueve Numarical

Exercize induced angina Yes. no

5T deprssion mduced by exercise relative to test Mumarical

The slope the peak exercizse ST segment MNumarical

Number of major vessels colered by flnoroscopy 0,1, 2 3

Thal Mommal, fixed defect,

Feversible defect

Absence or presence of heart dizease Absence, presence

Figure 1: number of attributes and number of values

Il. RELATED WORK
Medical Data Mining: Hanauer [2] reported the challenges and solutions in mining electronic data for research
and patient care. The Michigan Health system statistics were utilized for their research. However the author was
concerned and focused on the hurdles involved in text mining alone. The challenges that the author inferred
included affirmation of accurate diagnosis and natural language processing of electronic health records. The
author had provided a solution called EMERSE (Electronic Medical Record Search Engine) that provided
keyword searches for basic users and advanced features for power users. The interface was user-friendly, secure and
compliant with privacy regulations and practical for implementation. However the system needed more training
and the searching procedures continued to raise complexity. Roddick et.al, [10] presented the experiences of the
authors in applying exploratory data mining techniques to medical health and clinical data. This enabled the authors to
elicit a number of general issues and provided pointers to possible areas of future research in data mining and
knowledge discovery from a broad perspective. lavindrasana et.al [7], used the nine data mining steps proposed by
Fayyad in 1996 [8] as the main themes of the review. MEDLINE [6] was used as the primary source and 84 papers
were retained by the authors for analysis. Their results identified three main objectives of data mining that were stated
as follows: understanding of the clinical data , providing assistance to healthcare professionals, and formulating a
data analysis methodology to explore clinical data. Classification was stated to be the most frequently used data
mining function with a predominance of the implementation of Bayesian classifiers, neural networks, and SVMs
(Support Vector Machines). A myriad of quantitative performance measures were proposed with a predominance of
accuracy, sensitivity, specificity, and ROC curves. Further work was reported by Lalayants et.al [4] who described
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a practice-based, mixed-method research methodology stating Clinical Data Mining (CDM) to be a strategy for
engaging international practitioners for describing, evaluating and ruminating upon endogenous forms of practice
with the ultimate goal of improving practice and contributing to knowledge[9]. Such knowledge contributions
were considered to be localized, but through conceptual reflection with empirical replication they could be generalized.
Data Mining Models in CDM Clinical data mining analysis crafts effective and worthwhile knowledge that is
indispensable for precise and accurate decision making [2]. Various types of mining models have been used in the
past to represent interesting facts and latent patterns and trends in clinical datasets with copious applications in
medical practice [2] [3]. In this subsection some of the data mining models applied to healthcare are briefly
reviewed. Feature Relevance Models Clinical data are generally voluminous in nature and need special attention by
virtue of data storage and analysis. Feature relevance analysis[4][5] is a phase in data mining that enables researchers to
filter out certain predictors of ailments from further exploration under the pretext of being less contributory to the
detection of an ailment[26]. For instance, a patient’s health record may contain the concerned Patient ID,
Address, and Occupation along with the evidenced clinical findings and laboratory investigation results among
other details. The former factors are highly inessential in diagnosing the patient’s state of health and time spent on
analysis of such details is a huge squander. Such attributes need to be filtered out from further analysis and this
would certainly save time and lessen computational complexity. Clustering Models Clustering is derived from
mathematics, statistics, and numerical analysis . In this technique the dataset is partitioned into two or more factions
(clusters) of similar records . The clustering algorithms aim at grouping records keeping in mind the ultimate
objective of maximizing a similarity metric between the members of the cluster . In most cases, closeness is the
similarity metric and the aim is to maximize the cumulative closeness between data records in a cluster . The
researchers then explore the properties of the members of the generated clusters. Association Models Association
rule(X) Y is defined over a set of transactions T where X and Y are sets of items. In a Clinical setting, the set T can
be patient’s clinical records and items may be symptoms, measurements, observations, or diagnosis
corresponding to the patients clinical records. Given S as a set of items, support(S) is defined as the number
of transactions in T that contain all members of the set S. The confidence of a rule (X) Y is defined as
support(X(Y)/support(X)), and the support of this rule is support(X(Y)). The discovered association rules show hidden
patterns in the mined dataset. For example, the rule: ({People who are alcoholic})/ {People needing dialysis} with a
high confidence signifies that the number of people requiring dialysis is high among people who are alcoholic.
Healthcare professionals store significant amounts of patient data that could be used to extract useful
knowledge. Researchers have been investigating the use of statistical analysis and data mining techniques to help
healthcare professionals in the diagnosis of heart disease. Statistical analysis has identified the risk factors
associated with heart disease to be age, blood pressure ,smoking habit [1], total cholesterol [2], diabetes
[3],hypertension, family history of heart disease [4], obesity, and lack of physical activity [5]. Knowledge of the
risk factors associated with heart disease helps health care professionals to identify patients at high risk of
having heart disease. Researchers have been applying different data mining techniques such as decision tree,
naif-vebayes, neural network, bagging, kernel density, and support vector machine over different heart disease
datasets to help health care professionals in the diagnosis of heart disease [4]-[5]. In[3] showed correct classified
accuracy of approximately 77 % with logistic regression. The another model R-C4.5 is applied which is based on
C4.5 shows better results , rules created by R-C4.5 can give health care experts clear and useful explanations

[4].

IHLMETHODOLOGY USED
Feature Selection (FS) a preprocessing technique is used to identify the significant attributes, which play a
dominant role in the task of classification. This leads to the dimensionality reduction. By applying different
approaches features can be reduced. The reduced feature set improves the accuracy of the classification task in
comparison of applying the classification task on the original data set. The overall procedure includes the
following steps as shown in figure 1.1.Preprocessing of data which is in any format.2.Selection of attributes using
feature selection for dimensionality reduction3.Dataset with reduced set of attributes given as input to the classifier.
4.Allocation of class.
Let S be the system:
S={A B,C}
Where
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A=Set of input attributes for the medical dataset

B= Approach of feature selection

C= Set of selected attributes or set of removed attributes

B indicates the feature selection approach which may be either brute force approach, existing feature selection
techniques or novel approach using correlated and associated rules.

Association is one of the most vital approach of data mining that is used to find out the frequent patterns, interesting
relationships among a set of data items in the data repository. It is also known as market basket analysis due
to its capability of discovering the association among purchased item or unknown patterns of sales of
customers in a transaction database. For example if a customer is buying a computer then the chance of
buying antivirus software is high. This information helps the storekeeper to further enhance their sales .
Association also has great impact in the healthcare field to detect the relationships among diseases, health state
and symptoms. Ji et al., used association in order to discover infrequent casual relationships in Electronic health
databases [8]. Healthcare organization widely used Association approach for discovering relationships between
various diseases and drugs. It is alsoused for detecting fraud and abuse in health insurance. Association is
also used with classification techniques to enhance the analysis capability of Data Mining. Soni et al., used an
integrated approach of association and classification f or analyzing health care data. This integrated approach is useful
for discovering rules in the database and then using these rules an efficient classifier is constructed. This study
performed experiment on the data of heart patients and also generate rules using weighted associative classifier .
Bakar et al., also construct a predictive model using various rule based classifier for dengue occurrence. In this
research work authors combine rough set, naive bays, decision tree and associative classifier to build a predictive
model for enhancing the early detection of dengue occurrence [9]. Doctor’s prescriptions and treatment materials
are produced large amount of data. Utah Bureau of Medicaid Fraud used this data to discover hidden and useful
information in order to detect fraud. This approach is also helpful for identifying the improper prescriptions,
irregular or fake patterns in medical claims made by physicians, patients, hospitals etc. in this figure2 and figure3
using classification rules.

Classification vs. association rules

= Classification rule:
predicts value of a given attribute (the classification of an example)

If ocoutlocock = sunny and humidity = high
then play = no

= Association rule:
predicts value of arbitrary attribute (or combination)

If temperature = cool then humidity = normal
If humidity = normal and windy = false
then play = yes
If cutloock = sunny and play = no
then humidity = high
If windy = false and play = no
then ocutleock = sunny and humidity = high 54

Figure 2: classification used association rules mining
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Example : Heart diseases Dataset
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Figure 3: Example of heart diseases dataset

Attribute Medical meaning Neg Constraints

name itemFilter  group  ac
AGE Patient age 0 0 0 1
LM Left Main 1 | 0 2
LAD Left Anter Desc 1 1 0 2
LCX Left CircumfleX 1 1 0 2
RCA Right Coronary 1 1 0] 2
AL Antero-Lateral 0 1 1 1
AS Antero-Septal 0 1 1 1
SA Septo-Anterior 0 1 1 1
51 Septo-Inferior 0 | 1 1
IS Infero-Septal 0 1 1 1
IL Infero-Lateral 0 1 1 1
LI Latero-Inferior 0 1 1 1
LA Latero-Anterior 0 | | 1
AP Apical 0 1 1 |
SEX Gender 0 0 0 |

Figure 4: Example of data mining in medical data set attribute.
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lll Data; Summary of association mules [Soene 1)
Summary of agzocialion rules (Scene 1.:1a) =
blin. support = 5.0%, Min. confidence = 5.0%, Min. correlation = 5.0%
bax. size of body = 10, Max. size of head = 10
Body ==3x Head Support(¥) | Confidenca(?) | Corralation(%)
154 and, that === likce £.94444 83.3333] 81 28709
126 like === and, 1that B.34444 1000000 91 28703
163 and, PARODLLES === wll 5. 55555 B0 FASseS
143 will ==> and, PAROLLES 5. 55556 bE G0 ri02%sy
155 and, you ==> yaur 5. 55550 500000 T B34
122 your == and, virginity 5.555560 57 1428 BT E1234
164 and, virginity == your £ 55556 BO0.0DO0 BF B1234
121 your == and, yaou 5 55556 57 1423 BF 51234
d that === like B.24444 41 5857 B 54972
i) that === and, ke B 24444 41 ey (TS ET -
161 and, like ==> that 694444 1000000 54 549?
£ - o

Figure 5: Attribute value accuracy for using Association rules.

IV.EXPERIMENTAL RESULT

Association rules represent a promising technique to improve heart disease prediction. Unfortunately, when
association rules are applied on a medical data set, they produce an extremely large number of rules. Most of
such rules are medically irrelevant and the time required to find them can be impractical. In [10], four constraints
were proposed to reduce the number of rules: item filtering, attribute grouping, maximum item set size, and
antecedent/consequent rule filtering. When association rules are applied on a medical data set, they produce an
extremely large number of rules. Most of such rules are medically irrelevant and the time required to find them can
be impractical. A more important issue is that, in general, association rules are mined on the entire data set without
validation on an independent sample. To solve these limitations, the author has introduced an algorithm that uses
search constraints to reduce the number of rules, searches for association rules on a training set, and finally validates
them on an independent test set. Instead of using only Support and confidence, one more parameter i.e. lift
have been used as the metrics to evaluate the medical significance and reliability of association rules. Medical
doctors use sensitivity and specificity as two basic statistics to validate results. Sensitivity is defined as the probability
of correctly identifying sick patients, where as specificity is defined as the probability of correctly identifying
healthy individuals. Lift was used together with confidence to understand sensitivity and specificity.

In this figure 6:shows the accuracy of the algorithm obtained from experiment and then(fig-7) good graph model.

Data mining techniques Accuracy
Naive bays 89.0%
Decision tree 91.7%
Classification And 96.9%
Association rules

Figure: 6 Algorithm based accuracy
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H Support
m confidence

correlation

Naivve bays Decision Tree Classification And
Association

Figure: 7 Graph of accuracy

In this paper attributes the performance of classification can be improved and also cost of classification may
gets reduced. In this work the analysis of two different approach for feature selection is done specially for
medical datasets. This work also shows a novel approach for feature selection using correlation and by generating
association rules. We conclude that feature selection really helpful for dimensionality reduction and also for
building cost effective model for disease prediction. Our further work is to implementation of novel approach of
using association rule mining and in future to develop a Cost effective Clinical Decision Support System for more
accurate difficult cancer treatment.
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