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ABSTRACT

Most countries confront high and growing rates of heart illnesses or Cardiovascular Disease. Regardless of the way that, best in
class pharmaceutical is making the giant measure of data reliably, little has been done to use this open data to understand the
challenges that face a viable illustration of echocardiography examination comes about. To design a perceptive model for heart
illnesses acknowledgment using data mining strategies that are fit for enhancing the constancy of heart infections conclusion.
Learning Discovery in Database strategy including nine iterative and instinctive advances was grasped to think basic cases from
a dataset containing a couple of echocardiography examination reports of heart patients over the globe. Thereafter, we divide
this data into Training and Testing Data Sets and employ SVM technique to obtain relatively higher prediction accuracy. The
primary goal of this research paper is to devise out a model that gives a highly accurate prediction of Heart Disease. As we have
done a combination of Genetic and Naive Bayes Technique, the Investigation developed a Hybrid model of both these techniques
and called it Hybrid Genetic Naive Bayes Model for predicting high accuracy in results.

Keywords: Heart Disease, Data Mining, Classification, Linear SVM, GA, Python.
1. INTRODUCTION

Because of a wide accessibility of superlative measure of information and a need to change over this accessible huge measure of
information to helpful data requires the utilization of information mining strategies. Information Mining and KDD (learning
disclosure in the database) have turned out to be prominent as of late. The popularity of information mining and KDD (information
revelation in database) shouldn't be an amazement since the measure of the information increases that are accessible are extremely
extensive to be analyzed physically and even the techniques for programmed information investigation in view of established insights
and machine adapting frequently threaten issues when preparing large, dynamic information increases comprising of complex items
[11].

Information Mining is the centerpiece of Knowledge Discovery Database (KDD). Numerous individuals regard Data Mining as an
equivalent word for KDD since it's a key piece of KDD process. There are sure stages of information mining that you will need to
get comfortable with, and these are exploration, pattern identification, and deployment. Information mining is an iterative procedure
that commonly includes the accompanying stage [17].

1.1 HEART DISEASE

A key challenge confronting healthcare organizations (hospitals, medical centers) is the facility of quality services at reasonable
prices. Quality amenities suggest diagnosing patients accurately and regulating medications that are effective. Poor clinical choices
can prompt deplorable results, which are in this manner unsatisfactory. Hospitals should limit the cost of clinical tests. They can
accomplish these outcomes by utilizing fitting PC based data and additionally choice emotionally supportive networks [4][6].

The heart is the essential piece of our body. Life is itself reliant on effective working of the heart. In the event that task of the heart
isn't legitimate, it will influence the other body parts of human, for example, cerebrum, kidney and so on. Coronary illness is a
sickness that effects on the activity of the heart. There is a number of elements which builds danger of Heart ailment [13][17].

Some of them are listed below:
* The family history of heart disease
* Smoking
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* Cholesterol

* High blood pressure

* Obesity

* Lack of physical exercise

2. LITERATURE SURVEY

Heart disease could be a term that assigns to an oversized range of medical conditions related to the heart. These medical conditions
describe the abnormal health conditions that directly influence the heart and all its elements. A heart condition could be a major ill
health in today’s time. The foremost studies done by victimization neural networks with fifteen attributes has outperformed over all
different data processing techniques.

Kiran Jyoti(October - 2012) [24] used the artificial neural network (ANN), usually referred to as a "neural network” (NN), is a
mathematical model or machine model supported biological neural network. In alternative words, it's an emulation of the biological
neural system. Cardiovascular disease prediction system has been developed using fifteen attributes. Earlier thirteen attributes were
used for prediction, however, this analysis work incorporated a pair of additional attributes, i.e. fatness and smoking for economical
designation of a heart condition. The data mining tool weka 3.6.6 is employed for the experiment. Initially, missing values were
known within the dataset and that they were replaced with acceptable values using Replace Missing Values filter from 3.6.6. Further,
numerous data processing techniques are analyzed on heart disease information. Confusion matrix is obtained for every classifier.

Mohammad Taha Khan, Dr. Shamimul Qamar and Laurent F. Massin(2012) [22] presented prototype model for the breast
cancer in addition to cardiovascular disease prediction using data processing techniques. Two decision tree algorithms C4.5 and
also the C5.0 is used on these datasets for prediction and performance of each algorithm are compared. Pruning algorithmic rule is
used to scale back an error and avoiding the overfitting. Pruning a tree is the action to interchange an entire subtree by a leaf. The
replacement takes place if the expected error rate within the subtree is greater than in the single leaf. During this study, they started
by generating the entire (generally over fitted) classification tree and change it using pruning simply once.

MA.JABBAR, Dr. PRITI CHANDRA (October 2011) [14] implemented CBARBSN Cluster based Association Rule Mining
supported Sequence number during which they projected a new rule which combines the construct of sequence numbers and cluster.
.The entire information base is split into partitions of equal size, every partition is referred to as a cluster. Every cluster is taken into
account one at a time by loading the primary cluster into memory and hard frequent item sets. Then the second cluster is taken into
account equally and hard frequent item sets. This approach reduces main memory demand since it considers solely a little cluster at
a time and it's scalable and efficient.

Ms. Ishtake S.H (April 2013) [32] was implemented a model heart disease prediction system is developed using 3 data processing
classification modeling techniques specifically, Decision. Trees, Naive Bayes and Neural Network The system extract hidden
information from a historical heart disease information. DMX command language and functions are accustomed build and access
the models. five mining goals are defined supported business intelligence and information exploration. The goals are evaluated
against the trained models. All three models might answer complicated queries, each with its own strength with reference to ease of
model interpretation, access to elaborate data and accuracy.

Dr. K. Usha Rani (September 2011) [18] used Neural Network approach for the analysis of cardiovascular disease. Neural
Networks have emerged as a crucial tool for classification.The advantages of Neural Networks helps for efficient classification of
given information. to extend the potency of the classification method parallel approach is additionally adopted within the training
part. The experiment is conducted with cardiovascular disease dataset by considering the one and multilayer neural network modes.
Back propagation algorithmic program with momentum and variable learning rate is employed to train the networks. The
experimental results verified that neural networks technique provides satisfactory results for the classification task.

Shantakumar B.Patil (February 2009) [10] presented an efficient approach for extracting vital patterns from the heart sickness
data warehouses for the efficient prediction of attack. The preprocessed cardiovascular disease information warehouse was clustered
to extract information most relevant to attack mistreatment K-means clump algorithmic rule. The frequent things are mined
effectively mistreatment MAFIA algorithmic rule. based on the calculated important weightage, the frequent patterns having worth
larger than a predefined threshold were chosen for the precious prediction of attack. In our future work, we've planned to style and
develop an economical attack prediction system with the help of those chosen vital patterns mistreatment artificial intelligence
techniques.

Dilip Roy Chowdhury (2011) [16] represents the utilization of artificial neural networks in predicting neonatal illness
identification. The projected technique involves training a Multi-Layer Perceptron with a BP learning algorithmic program to
acknowledge a pattern for the designation and prediction of neonatal diseases. the back propagation algorithmic program was
accustomed train the ANN design and also the same has been tested for the various classes of neonatal illness. Concerning ninety-
four cases of various sign and symptoms, parameter is tested in this model. This study exhibits ANN based prediction of neonatal
illness and improves the identification accuracy of seventy-five with higher stability.

Milan Kumari (June 2011) [17] proposed study covers information processing classification techniques such as ripper classifier,
decision Tree, Artificial neural networks (ANNSs), and Support Vector Machine (SVM) are analyzed on heart disease dataset.
Performance of those techniques is compared through sensitivity, specificity, accuracy, error rate, True Positive Rate, and False
Positive Rate. 10-fold cross validation methodology was used to measure the unbiased estimate of those prediction models. As per
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our results error rates for ripper, decision Tree, ANN, and SVM are a pair of.756, 0.2755, 0.2248 and 0.1588 respectively. The
accuracy of the ripper, decision Tree, ANN, and SVM are eighty-one .08%, 79.05%, 80.06% and 84.12% respectively. The analysis
shows that out of those four classification models SVM predicts heart disease with least error rate and highest accuracy.

Niti Guru (January-June 2007) [4] proposed a system that uses a neural network for prediction of cardiovascular disease, blood
pressure, and sugar. a collection of seventy-eight records with thirteen attributes are used for training and testing. He urged
supervised network for diagnosing of cardiovascular disease and trained it using back propagation formula. On the idea of unknown
information is entered by a doctor the system can notice that unknown information from training data and generate a list of possible
illness from that patient will suffer.

3. METHODOLOGY

For the implementation of the project, we used different algorithms i.e. Naive Bayes and genetic algorithm. The platform used is
Python 3.6.

Data set

We take the data set in this paper with 303 records and 14 attributes collected from the online dataset repository of
archive.ics.edu/ml/datasets. The dataset parameters are listed in Table 3.1

Table 3.1: The dataset attributes

Sr. Attributes | Description

No. Name
1 | (age) Patient Age
2 | (sex) Male/Female
3| (cp) Chest pain type

Resting blood pressure (in mm

(trestbps) Hg on admission to the hospital)
(chol) Serum cholestoral (mg/dl)
(fbs) Fasting blood sugar

(restecq) Resting ECG results

(thalach) Maximum heart rate achieved
(expand) Exercise induced angina

ST depression included by

10 | (old peak) | exercise relative to rest

The slope of the peak exercise

O (N|oO|Oo| &~

11 | (slope) ST segment

Number of major vessels (0-3)
12 | (ca) colored by flouroscopy

3 =normal, 6 = fixed defect, 7 =
13 | (thal) reversible defect.

Angiographic disease status
14 | (num) (Diagnosis of heart disease)

Algorithm 1: GA for Feature Selection

STEP 1: Input dataset
STEP 2: Authenticate the data in respect to make in the appropriate format
STEP 3: Algorithm discovers the best solution for given values and returns the personal best and global best

my(i+1) = Fy(mu() [1-pe] (1= P @)
STEP 4: Calculate the pBest and gBest on each component of the dataset for every block

STEP 5: Apply fitness function using Z statistics Z=S(X)-Minimum support/SQRT (min sup*(1-minsup))/N Where S(X) is
provision of pattern and min sup is user defined threshold

fO) = TE100(x4, — 2P 2+ (=D (2)
STEP 6: Cut the features based on Z statistics. After evaluation the rules having maximum fitness are filtered.

FUZZY RULES

These are the rules that categorize a set of values into user defined output following some Inference Mechanisms. The Inference
mechanisms follow such a way, which helps in laying and processing the Fuzzy Rules. While designing the rules, every parameter
value must be mapped to an output (should not be an empty set) in order to generate a useful output from a set of values given in
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the Input. Inference Mechanisms Inference mechanism uses the principle of fuzzy logic for synchronizing an input to output using
fuzzy logic. It uses membership functions, logical operations and if-then rules. Madani method This method works like below:
Consider:

Pl:ifmisSlandnis Tlthenqgis Ul

P2:if mis S2 and nis T2 then g is U2

Result: q is U, where m equals m0 and n equals n0. Sugeno method

This method works like below:

Consider:

P1:if misS1and nis T1then qis gl =alml+blnl

P2:if mis S2 and n is T2 then q is g2 = a2m2+bh2n2

Result: 0, where m equals m0 and n equals n0.

Algorithm2: Cardiovascular Disease Classification Using Naive Bayes

Compute identification=“yes”, identification="no” Pyes, Pno from training input.
P(Cel X1, woe ., X5) 1

For Every Input Record

Determine Category of Attribute

(Ck) C
p(Cilx) = ZREEED - (9)

Compute Probabilities Of Identification="Yes”, ldentification="No”

P(Cr, X1, e ey Xp) ?3)
For Each Feature

Compute Ryes= Ryes* P(Attr,Yes),Rno= Rno*P(Attr,No); p(Cy|x1, oe.., Xp) = %p(Ck) [T p(x;lC) (4)
If(Ryes > Rno) Then Identify="Yes”;
Else Identify =“No”;

4. RESULTS/COMPARATIVE ANALYSIS

As the goal of this study is to observe heart condition using data processing techniques a classification technique was adopted to
develop a predictive model. The models were designed with two totally different supervised machine learning algorithms i.e. genetic
rule and Naive Bayes. Parameters results have given below. The results are obtained in the type of the various performance
parameters as precision, recall and accuracy percentage shown in Table 1. Figure 1 displays the graphical representation of results.

Table 1: Parameters Results of Proposed Model

Parameter Accuracy Precision Recall
Value 97.14% 98% 97.14%

Average Values Of Parameters

98.00%
97.80%

R 97.60%

$ 01

o 3140%

3 91.20%

8 t

> 97.00% :
96.80%

96.60%

Accuracy Precsion Recall

Parameters

Figure 1: Graph of Proposed Model Results
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Table 2: Comparison of Accuracy with Existing Model

Sr. No. Model Accuracy
1 Weighted Fuzzy Rules 57.85%
2 Logistics Regression 7%
3 Naive Bayes 81.48%
4 Attribute Weighted Artificial Immune System 82.59%
5 Artificial Immune System 84.5%
6 Modified Artificial Immune System 87.43%
7 Neural Networks ensemble 89.01%
8 ANN_Fuzzy HP 91.10%
9 GA_Fuzzy Naive (Proposed) 97.14%
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Figure 2: Comparison of Accuracy with Existing Models
5. CONCLUSION

In this study, our aim was to design a heart disease prediction system using various data mining techniques and to perform the
analysis of the results obtained for all implemented techniques. So for the completion of the heart disease prediction model survey,
we have evaluated the popular and effective heart disease prediction methods from the literature survey and finally select the most
effective algorithms of Naive Bayes and Genetic Algorithm for their performance analysis on the heart disease prediction. The
performances of the models were evaluated using the genetic algorithm and naive Bayes. In this paper, total 14 attributes are used
to get more accurate results. From results, it's been seen that projected model provides correct results as compare to existing models.
This technique may be additionally expanded. Alternative data processing techniques also can be used for predication e.g. clustering,
statistic, and Association rules. The text mining may be used to mine an immense quantity of unstructured information out there in
healthcare business info.

6. FUTURE SCOPE
As future work, considering the more attributes as input data can expand this study. Furthermore, the work could be done on early
detection of heart disease by processing family’s historical data.
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