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Abstract— Disease prediction has been a revolutionary 

achievement as it reduced the risk of late stage diagnosis by 

a drastic margin. Several traditional methods have been 

implemented earlier as guessing criterion. But, the 

advancement in technology has provided the facility to 

predict diseases that cannot be detected in early stages and are 

not visible in traditional diagnosis methods. Using software 

algorithms and tools has made it convenient for patients and 

researchers to predict and experiment on available recorded 

datasets for the improvement and achieving an error free 

disease prediction method. 
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I. INTRODUCTION 

A disease or medical condition is an abnormal condition of 

an organism that impairs bodily functions, associated with 

specific symptoms and signs. Disease prediction has long 

been considered a critical topic. Several technical 

advancements in the field of Artificial intelligence and 

Machine Learning have already been developed to solve this 

type of medical care problem. Diseases like heart diseases are 

a major cause of death, affecting over one-third of the world's 

population. All over the world, 17.5 million people die of 

heart disease every year. By prediction and diagnosis diseases 

in patients, the number of deaths can be reduced caused by 

diseases. A promising technique of screening heart diseases 

is through data mining. By extracting common physical 

examination indicators, we can build a reliable prediction 

model for each patient. Data mining is non- trivial extraction 

of implicit, previously unknown and potential useful 

information about data. This in turn, is used to analyse the 

rich collection of data from different perspectives and 

deriving information. However, the performance of multiple 

classifiers in disease prediction is not fully understood. The 

major purpose of this study is to investigate the performance 

of different classifiers. In addition, we use various evaluation 

criteria to examine the performance of these classifiers with 

real-life datasets. Finally, we also use statistical testing to 

evaluate the significance of the difference in performance 

among the three classifiers. 

A mechanized framework in therapeutic analysis 

would upgrade medicinal consideration and it can likewise 

lessen costs. 

 By extracting common physical examination indicators, 

we can build a reliable prediction model for each patient. 

 However, the performance of multiple classifiers in 

disease prediction is not fully understood. 

 The major purpose of this study is to investigate the 

performance of different classifiers & data to use 

different evaluation criteria such as clustering for 

prediction. 

II. PROPOSED SYSTEM 

Here, we propose a cost-effective method for heart disease 

prediction. The proposed scheme consists of the following 

four mechanisms: 

1) PCA Dimensionality reduction: a statistical method that 

converts data from high dimensional to low dimensional 

space. 

2) Linear SVM: Support Vector Machine is a supervised 

machine learning algorithm to solve multi-class 

classification problem. 

3) RBF Kernel SVM: used for a non-linearly separable 

problem. 

4) Stratified k-fold cross verification: rearranging data to 

ensure each is a representation of the whole. 

For the experiment purpose, the problem is divided 

into two. For each of the two, classifiers are run as 60/40 and 

80/20 splits respectively, where 60% and 80% are used for 

training the classifiers and 40% and 20% are used for testing 

the predictions respectively. Cleveland dataset is used which 

has 303 instances and 14 attributes. Dimensionality reduction 

is applied followed by PCA and the feature set to apply the 

algorithm on the datasets. This type of a proposed system is 

beneficial, since a comparative study is involved with 

different classifiers, the most effective ones can be 

established using this system to help predict diseases with 

given datasets. The proposed system is flexible to work with 

different datasets. 

 
Fig. 1: 
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III. IMPLEMENTATION 

“Support Vector Machine” (SVM) is a supervised machine 

learning algorithm which can be used for either   

classification or regression challenges. However, it is mostly 

used in classification problems. In this algorithm, we plot 

each data item as a point in n-dimensional space (where n is 

number of features you have) with the value of each feature 

being the value of a particular coordinate. Then, we perform 

classification by finding the hyper-plane that differentiate the 

two classes very well. 

A Support Vector Machine (SVM) performs 

classification by finding the hyper-plane that maximizes the 

margin between the two classes. The vectors (cases) that 

define the hyper-plane are the support vectors. 

In addition to performing linear classification, 

SVMs can efficiently perform a non-linear classification, 

implicitly mapping their inputs into high-dimensional feature 

spaces. For implementing support vector machine on a 

dataset, we can use libraries. There are many libraries or 

packages available that can help us to implement SVM 

smoothly. We just need to call functions with parameters 

according to our need. 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. Here, we propose a cost-

effective method for heart disease prediction. 

IV. SPECIFICATIONS 

We implement the code in Python for its various advantages 

as, the diverse application of the Python language is a result 

of the combination of features which give this language an 

edge over others. Some of the benefits of programming in 

Python include. 

A. Extensive Support Libraries 

Python provides a large standard library which includes areas 

like internet protocols, string operations, web services tools 

and operating system interfaces. Many high use programming 

tasks have already been scripted into the standard library 

which reduces length of code to be written significantly. 

Here, we use certain Python prerequisites:  

 Numpy  

 matplot-lib 

 scikit-learn 

 PCA 

B. Open Source and Community Development 

Python language is developed under an OSI-approved open 

source license, which makes it free to use and distribute, 

including for commercial purposes. 

C. Learning Ease & Support Available 

Python offers excellent readability and uncluttered simple-to-

learn syntax which helps beginners to utilize this 

programming language. The code style guidelines, PEP 8, 

provide a set of rules to facilitate the formatting of code. 

Additionally, the wide base of users and active developers has 

resulted in a rich internet resource bank to encourage 

development and the continued adoption of the language. 

D. User-friendly Data Structures 

Python has built-in list and dictionary data structures which 

can be used to construct fast runtime data structures. Further, 

Python also provides the option of dynamic high-level data 

typing which reduces the length of support code that is 

needed. 

E. Productivity & Speed 

Python has clean object-oriented design, provides enhanced 

process control capabilities, and possesses strong integration 

and text processing capabilities and its own unit testing 

framework, all of which contribute to the increase in its speed 

and productivity. Python is considered a viable option for 

building complex multi-protocol network applications. 

F. Productivity & Speed 

Python has clean object-oriented design, provides enhanced 

process control capabilities, and possesses strong integration 

and text processing capabilities and its own unit testing 

framework, all of which contribute to the increase in its speed 

and productivity. Python is considered a viable option for 

building complex multi-protocol network applications. 

 
Fig. 2: 

V. DATASETS 

To predict whether the disease exists or not, we use cross 

validation method which is also available in scikit-learn. 

After including the libraries, we include the dataset file which 

is in .csv format as shown below. 

 
The feature set ‘x’ represents the first twelve 

columns in the above figure while the thirteenth column 

indicates the condition of the person, that is, it represents 

whether the person has heart disease or not and is hence 

denoted by label set ‘y’. After choosing the feature set and 

label set, we print the instances of all the values of the .csv 

dataset file in matrix form which shows all the label set values 

indicating whether the person has disease or not. 

VI. CONCLUSION 

The main idea of principal component analysis (PCA) is to 

reduce the dimensionality of a data set consisting of many 

variables correlated with each other, either heavily or lightly, 

while retaining the variation present in the dataset, up to the 

https://www.geeksforgeeks.org/numpy-in-python-set-1-introduction/
https://www.geeksforgeeks.org/numpy-in-python-set-1-introduction/
https://www.geeksforgeeks.org/graph-plotting-in-python-set-1/
https://www.geeksforgeeks.org/graph-plotting-in-python-set-1/
https://www.geeksforgeeks.org/learning-model-building-scikit-learn-python-machine-learning-library/


Disease Prediction using SVM & Machine Learning 

 (IJSRD/Vol. 6/Issue 03/2018/272) 

 

 All rights reserved by www.ijsrd.com 1159 

maximum extent. The same is done by transforming the 

variables to a new set of variables, which are known as the 

principal components (or simply, the PCs) and are 

orthogonal, ordered such that the retention of variation 

present in the original variables decreases as we move down 

in the order. So, in this way, the 1st principal component 

retains maximum variation that was present in the original 

components. 

Once the features are extracted, they are stored in a 

new variable called x_new. The reason why extraction is 

needed is because, in the original datasets, there were twelve 

columns of data which had to be kept in record to predict 

whether the person has disease or not. But after performing 

Feature Extraction, the number of columns is diminished to 

two which makes the process easier to perform the disease 

prediction. 

By running the entire Python code after splitting the 

data into training set and test set, we get an accumulated 

plotted graph which represents the vectors denoting whether 

the disease exists or not. The above step shows the entire pool 

of data which denotes the presence and absence of disease. 

By the use of Support Vector Machine(SVM), we 

can predict the accuracy and the plotted graph denotes the 

green line which separates the non disease predicted data 

from the disease predicted data and also denotes the people 

who are prone to have a disease too, which is represented by 

the dots on the border line. 

VII. RESULT 

The following snapshots define the results or outputs that we 

will get after step by step execution of all the modules of the 

system. 

 

 
The next step is to perform the Feature Extraction on 

the dataset to diminish the size of the datasets. This is done 

by using the transform() method. The result of this operation 

is shown. Further, the step is to save these data values in 

variable target names and then plot the graph based on these 

values. The plotting of the graph is done by using the Feature 

Extracted values stored in x_new, the ‘y’ feature and the 

target names variable. 

 

 
Once the graph is plotted, we can open it using the 

command plt.show(). 

The plotted graph on opening looks like the figure 

shown below. 

 
Fig. 3: 
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