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Abstract: Prediction of diseases is one of the challenging tasks
in healthcare domain. Conventionally the heart diseases were
diagnosed by experienced medical professional and cardiologist
with the help of medical and clinical tests. With conventional
method even experienced medical professional struggled to
predict the disease with sufficient accuracy. In addition,
manually analysing and extracting useful knowledge from the
archived disease data becomes time consuming as well as
infeasible. The advent of machine learning techniques enables
the prediction of various diseases in healthcare domain. Machine
learning algorithms are trained to learn from the existing
historical data and prediction models are being created to predict
the unknown raw data. For the past two decades, machine
learning techniques are extensively employed for disease
prediction. Despite the capability of machine algorithm on
learning from huge historical data which is stored in data mart
and data warehouses using traditional database technologies such
as Oracle OnLine Analytical Processing (OLAP).
The
conventional database technologies suffer from the limitation that
they cannot handle huge data or unstructured data or data that
comes with speed. In this context, big data tools and technologies
plays a major role in storing and facilitating the processing of
huge data. In this paper, an approach is proposed for prediction
of heart diseases using Support Vector Algorithm in Spark
environment. Support Vector Machine algorithm is basically a
binary classifier which classifies both linear and non-linear input
data. It transforms the non-linear data into hyper plan with the
help of different kernel functions. Spark is a distributed big data
processing platform which has a unique feature of keeping and
processing a huge data in memory. The proposed approach is
tested with a benchmark dataset from UCI repository and results
are discussed.
Keywords-Support Vector Machine for Heart disease
machine; Spark MLLib for heart disease prediction; big data for
disease prediction; machine learning algorithms for disease
predication.
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I. INTRODUCTION
Data mining is a field of computer science which extract
hidden and useful knowledge from huge amount of data [1-2].
Data mining combines the techniques from various
disciplines such as statistics, machine learning, artificial
intelligence, computing analytics, text analytics, database
technologies, etc. In healthcare domain, it is a routine activity
that various data such as patient data, clinical data, medical
data such as scan images, Electro Cardio Gram(ECG), Electro
Encephalo Graph(EEG), Ultra Sound scan, Computed
Tomography(CT) scans, Magnetic Resonance Imaging(MRI)
scans, prescription notes, etc. The above data is being
archived over decades. Certainly drawing inference from the
archived data is tedious and time consuming. But it is
definitely needed to explore the archived data to find out the
hidden and interesting knowledge which helps in better
decision making. In this context, data mining techniques play
a critical role analyzing the archived data by using different
algorithms such as clustering, classification, prediction,
pattern recognition, regression, etc
Data mining is really a boon to health care domain as it
provides various descriptive, predictive and prescriptive
mining tasks which when applied on the historical data, yields
many meaningful knowledge such as characterization of data,
summarization of data, finding associations between different
data elements, etc. More specifically, machine learning
algorithms[3] such as Naive Bayes, Decision Tree, Support
Vector Machine, Artificial Neural Networks etc are training
to learn from huge training data set and to create a set of
classification rules called classifier or model. The model is
validated for its accuracy with a collection of test data. Once
the accuracy is found to be sufficient, the model will be put
into practice to predict or classify the new or unknown data
For performing machine learning, the historical data is
required to be stored in data marts and data warehouses using
conventional database technologies such as Oracle OnLine
Analysis Processing (OLAP). But the conventional database
technologies suffer from the limitation that they become
inadequate when the data size is of the order of Terra
Bytes(TB). In such situations big data techniques and tools
play a critical role by providing storage and processing
platforms where the massive data of size exceeding TB can be
easily stored in big data solutions such as Hadoop, Spark,
etc[4-9]. In addition, latest tools such as Apache Spark is
efficient in keeping huge amount of data in memory itself and
handle it in almost real time by using micro batch processing
techniques Thus in this paper, it is proposed to employ
Apache Spark,
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a distributed big data processing platform which facilitates the
in-memory processing of historical data in order to enhance
the performance of machine learning algorithm.
It is proposed to use Support Machine from Spark Machine
Learning Library for prediction of heart diseases. The
proposed approach is evaluated with a test set collected from
UCI repository. The results are evaluated using different
evaluation measures such as precision, recall and f-measure
The paper is organized as follows. Section II highlights
various research works that are related to the theme of the
proposed work. Section III describes the proposed approach.
Section IV presents the evaluation of proposed method with
an overview of dataset used for experimentation. Section V
concludes the paper with directions for future research.

Perceptron(MLP). In[19], a novel method , Hybrid Random
Forest with a Linear Model (HRFLM) has been proposed to
find important features in order to improve accuracy in heart
disease prediction. In[20], how different big data techniques
can be used for prediction of heart diseases have been
discussed. In contrast to the above literature, in this work, it is
proposed to analyze the prediction of machine learning
algorithms in big data environment.
III. PROPOSED WORK
The block diagram of the proposed approach is shown in
Figure 1.

II. RELATED WORK
There are significant amounts of research works that use
machine learning algorithms for prediction of heart diseases.
This section gives an overview about how different machine
learning algorithms are being used for prediction of heart
diseases. In [10], the authors reviewed different machine
learning techniques such as Support Vector Machine(SVM),
Decision Tree, K-Nearest Neighbour, etc., that are used for
heart disease prediction. The authors found that SVM
classifies the data set by finding best hyper plane that
maximizing the margin between two classes. In[11], authors
reviewed different machine learning classification techniques
such as Naive Bayes(NB), Support Vector Machine(SVM),
Artificial
Neural
Network(ANN),
Radial
Basis
Function(RBF),
Decision
Tree(DT),
K-Nearest
Neighbour(K-NN) and Genetic algorithm for heart disease
prediction.
The review discusses that the accuracy of a classifier gets
influenced by various factors such as tool used analytics,
dataset, number of attributes, number of records in the dataset
and classifier used for prediction. In[12],authors have
reviewed various research works which have been used for
heart disease prediction. In[13], the authors performed some
survey on how different machines learning algorithms are
used for heart disease prediction. In[14], an approach is
proposed for heart disease prediction using Machine Learning
Algorithms which are optimized by Particle Swarm
Optimization(PSO) and Ant Colony Optimization(ACO)
techniques. In [15], the authors performed experimentation
with five different classifiers, namely, namely Artificial
Neural Network, Support Vector Machine, Random Forest,
Decision Tree, K-Nearest Neighbour and found that Random
Forest produces highest accuracy. In[16], authors used
evolutionary rule learning for heart disease prediction.
In[17],authors designed HPPS(Heart Problem Prediction
System) using machine learning keeping in mind nine
different risk factors, namely, family history, smoking,
hypertension, dyslipedimia which refers to a high level of
lipids like cholesterol, triglycerides, fasting glucose, life style,
Coronary Artery Bypass Grafting(CABG) surgery and high
serum. In this research work, the SVM-RBF gives better
performance. In [18], an application has been developed to
detect the vulnerability of a heart disease using given
symptoms like age, sex, pulse rate etc., by using Multi Layer
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Figure 1. Block diagram of the proposed approach
In the proposed approach input data is collected from UCI
repository and the data is pre processed for its completeness
and correctness.
Spark is a distributed big data processing platform which can
keep huge data in memory. Spark offers a machine learning
library which consists of different machine learning
algorithms such as Support Vector Machine, Random Forest,
Regression, clustering, etc.
Spark supports different
languages such as Scala, Python, Java, etc. In this work, the
SVM algorithm in Spark MLLib is trained with the
preprocessed input data.
(SVM) is basically a binary
classifier which builds hyper plane with margin of separation
between both the class labels is maximized.
The algorithm transforms the original feature space to higher
dimensional space with the help of kernel functions. The
algorithm learns from different records of input data and
constructs the model or classifier which represents a set of
classification rules.
Then the constructed SVM model is evaluated for its
performance using accuracy measure. If the accuracy of the
model is found sufficient, then the model is put into prediction
phase where it predicts the label of any unknown data given as
input
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IV. EXPERIMENTATION
A test collection of 303 records have been collected as input
data from Cleveland data source of UCI repository. The
collection contains 303 records since, 6 records which contain
missing values are not considered for experiment. Each
record contain 13 attributes, namely, age, sex, cp, trestbps,
chol, fbs, restecg, thalach, exang, oldpeak, slope, ca, thal and
one class label column(num). The data type, range of various
attributes, are given in Table I
TABLE I.
S .No
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Attribute
Name
Age
Sex
Cp
Trestbps
Chol
Fbs
Restecg
Thalach
Exang
Olepeak
Slope
Ca
Thal
Num

denotes a outcome incorrectly predicted as negative class by
the classifier and FN stands for False Negative which denotes
an outcome that is incorrectly predicted as negative class by
the classifier.
V. RESULTS
Confusion matrix obtained using various kernel functions
with two different split ratios(70:30 & 80:20) respectively is
given in Table II.

DESCRIPTION OF DATASET
Attribute
Type
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Categorical
Categorical
Numeric

Minimum
29
0
1
94
126
0
0
71
0
0.0
1
0
3
0

TABLE II. CONFUSION MATRIX

Maximum
Kernel

77
1
4
200
564
1
2
202
1
6.2
3
3
7
4

Linear

RBF

In the data set, as far as target or class label is concerned, there
are 5 possible values. They are 0,1,2,3 and 4. Of the five
values, 0 refers to a case with no heart disease. The remaining
4 values denote the presence of heart disease, In the proposed
approach, the target class values having values 1,2,3 and 4 are
taken simply as 1 so that there would be only two values, 0
and 1. Also, in the data set there are 137 records having class
label 1(indicates the presence of heart disease) and 160
records having class label 0(indicates the absence of heart
disease). A programme has been coded in Python using SVM
library to create SVM model. Experiments have been carried
out with to split ratios, 70:30 and 80:20. Since, the nature of
dataset is not known the experiment is carried out with
different kernel functions, linear, polynomial, sigmoid and
Radial Basis Function (RBF). It is proposed to compute the
confusion matrix for various kernel functions and compare
the performance of the classifier for various kernel functions
using 4 different evaluation measures, accuracy, precision,
recall and f-score which are computed using the following
formulae given through equations (1), (2), (3) and (4)

accuracy 

TP  TN
TP  TN  FP  FN

recall 

TP
TP  FN

(2)

TP
TP  FP

(3)

2(recall  precision)
(recall  precision)

(4)

precision 
f  score 

(1)

In the above equations, TP stands for True Positive which
denotes an outcome corrected that is correctly predicted as
positive class by the classifier, TN stands for True Negative
which denotes an outcome that is correctly predicted as
negative by the classifier, FP stands for False Positive which
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Polynomial

Sigmoid

Actual/
Predicte
d class
label

Split ratio = 70:30

Split ratio = 80:20

Predicte
d NO

Predicte
d YES

Predicte
d NO

Predicte
d YES

Actual
NO

44

4

28

2

Actual
YES

12

30

8

22

Actual
NO

44

4

28

2

Actual
YES

10

32

8

22

Actual
NO

43

5

28

2

Actual
YES

14

28

10

20

Actual
NO

43

5

28

2

Actual
YES

11

31

8

22

As mentioned earlier, the test data consists for 297 records.
With 70:30 split ratio, 30% of records i.e. 90 records would
form as test data. Out of 90 records, 42 records have their
class label as positive and remaining 48records have their
class label as negative. Similarly, with 80:20 ratio, 20% of
records, i.e. 60 records would form as test data. Out of 60
records, 30 records have their class label as positive and
remaining 30 records have their class label as negative. From
the confusion matrix given in Table II, TP, TN, FP and FN for
different kernel functions are computed. From the values of
TP, TN, FP and FN, the values of accuracy, precision recall
and F-Score are computed and the computed values are given
as classification report obtained using different kernel
functions are given in Table III. From Table III, it is found
that RBF kernel function gives the highest accuracy of 84%
with split ratio, 70:30. In Table III, the precision, recall and
F-Score values are shown for both positive and negative
classes. Since, positive class is more significant for analysis,
the values of precision, recall and F-Score for positive class
are considered for comparison Thus, RBF kernel yields
highest values of accuracy, precision, recall and F-Score as
84%, 0.89, 0.76 and 0.82 respectively.
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TABLE III. CLASSIFICATION REPORT
Kernel Name

Split Ratio

Accuracy in %

Precision

Recall

0

Linear
RBF
polynomial
Sigmoid

70:30
80:20
70:30
80:20
70:30
80:20
70:30
80:20

82
83
84
83
78
80
82
83

1

0.79
0.78
0.81
0.78
0.75
0.74
0.80
0.78

0.88
0.92
0.89
0.92
0.85
0.91
0.86
0.92

0

0.92
0.93
0.92
0.93
0.90
0.93
0.90
0.93

F-Score
1

0.71
0.73
0.76
0.73
0.67
0.67
0.74
0.73

0

0.85
0.85
0.86
0.85
0.82
0.82
0.84
0.85

1

0.79
0.81
0..82
0.81
0.75
0.77
0.79
0.81

VI. CONCLUSION
An approach for prediction of heart diseases using SVM from
Spark MLLib has been proposed in order to apply of
in-memory concept of Spark. When data grows, Spark is
capable of keeping huge data in memory and process the data
efficiently. The proposed approach has been tested with 297
records. But to study the effect of in-memory concept of
Spark, as a future it is proposed to create a huge data
collection of around one million records. In addition, it is
planned to split the data into different nodes and analyse
impact of big data tools in the accuracy of prediction.
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