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Abstract: Orchestration of Machine Learning techniques has
turned up to be consequential and notable to manifest the
approaches in implementing the technologies to diminish several
discrepancies and barriers that are prevailing in various sectors
especially healthcare or biomedical field. In this paper, we have
worked characteristically with datasets of Parkinson’s Disease to
predict the disease which predominantly undergone miss
predictions and treatments previously, as well as machine
learning modeling by developing a predictive system based on a
relative comparison between all other algorithms of machine
learning binary classification algorithms, have been done to
develop a pathway for proper examination of this disease to
shrink several distinct deviations or dissimilitude that lead to
discrepancies and additional risks. Thus, generating effective
decision assistance for Parkinson’s disease prediction in this
research. This work moreover contributes to narrowing the
research gap in the development of effective decision support
systems for medical applications by drawing analytical case
results from several algorithms.

Keywords: Machine Learning, Healthcare, Parkinson’s
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1. INTRODUCTION
Machine Learning has become a significant trend in the
market because it is a modern and highly complex technical
application. Machine Learning is everywhere, and it's
employed in a variety of applications[1]. Machine Learning
is an artificial intelligence sub-domain that takes data from
a variety of sources and formats. Despite its significant
ability to manage large amounts of data, data classification
remains a serious challenge in the field of healthcare[2].
Machine learning algorithms make a significant
contribution to disease prediction[3] and are
used to find patterns in medical data and have strong illness
prediction skills which embark its significance in healthcare
Machine Learning Algorithms in Healthcare: A Literature
Survey[4]. In this work, we will be doing a related
modified analysis between methods for binary
classification and will check the accuracy and results thus
identifying the appropriate algorithm to develop a system to
make predictions. Henceforth, the consequent intent that
has evolved is solely to make an acute, coherent pathway to
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detect whether or if a person has Parkinson's disease as well
as diminish the miss-predictions or pre-diagnostic faults
that occur in case of Parkinson’s disease prediction as well
as detection.

2. LITERATURE REVIEW
Machine Learning has become a significant trend in the
market because it is a modern and highly complex technical
application[5]. Parkinson's disease is a nervous ailment that
most typically causes tremors, but it can also cause stiffness
and slow movement[6]. It’s one of the most common
neurodegenerative illnesses, affecting 1–2 persons per
1,000 people and having a 1% prevalence rate in the regular
populace over 60 years of age. Between 1990 and 2016, the
estimated global population affected by PD more than
quadrupled, owing to an increase in the number of old
persons and age-standardized prevalence rates. Parkinson's
disease (PD) is progressive neurological disorder. both
motorised and non-motorized symptoms. It affects all
elements of movement, including the stages of planning,
launching, and accomplishing. Parkinson's disease is
characterized by the death of dopaminergic neurons in the
midbrain's substantia nigra pars compacta[7]. Coordination
problems, bradykinesia, vocal changes, and rigidity are all
indications of this neurodegeneration. Dysarthria is a
condition that affects respiration, phonation, articulation,
and prosody and is characterized by weakness, paralysis,
and a lack of coordination in the motor-speech system[8].
Because symptoms and disease progression differ, PD is
frequently misdiagnosed for years[9].
The diagnosis of Parkinson's disease is based on changes in
gait kinematics and their spatiotemporal characteristics[10].
Parkinson's disease (PD) is a type of neurological ailment
that affects brain cells directly and exhibits itself within the
form of movement, voice, and other cognitive
impairments[11]. Researchers have been working over the
past few years to implement complexity analysis of
algorithms to detect and monitor Parkinson's disease[12].
Machine learning and artificial intelligence approaches are
becoming more widespread as a result of their ability to
automate pattern identification with high accuracy[13],
[14]. In this work, the techniques of binary classification
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implemented namely Support Vector Machine Model, K
Nearest Neighbor, Naive Bayes, Decision Tree, Logistic
Regression and Random Forest are used to examine the
performance analysis by training and testing the datasets
finally obtaining the accuracy of the developed model. A
collateral comparative study was done in a work[15].
Artificial Intelligence(AI)[16] and Machine Learning(ML)
are playing crucial role in the field of medical diagnosis for
predicting as well as detecting the complex diseases[17],
[18]. The recent advancement of machine learning termed
as deep learning(DL) acquired huge capability of learning
with large volume of dataset. This technological
advancement helps the doctors for quick and accurate
prognosis, diagnosis as treatment[19]. The growth of AI,
ML and DL aquire the capability of doctors in such way
that the developed model can thought as an AI doctor in
parallel[20]–[23].

3. METHODOLOGIES
A brief pictorial conceptualization is shown in figure 1 .

pipeline to learn. A feature would just be a tool for
estimating anything about an entity[3].
(v) Test train split - A train-test split is an approach for
monitoring the effectiveness of a machine learning
algorithm. The data were categorized into two parts by
different algorithms: training - validation. The training set
was being used to estimate the parameters and confirm the
model evaluation. As a result, model can be trained on the
training set before being applied to the test set. In this
method, the model's performance may be assessed.
(vi) Data Standardization - The process of rescaling the
attributes to have a mean of 0 and variance of 1 is known as
data normalization. The ultimate purpose of standardization
is to reduce all of the features to a single scale without
distorting the variances in value ranges.
After data standardization, this exertion of work conceded
an analytic as well as a comparative study between binary
classification algorithms to develop a predictive pathway
and a complete lesson plan for Parkinson's disease. The
algorithms can be exemplified as :
3.1 K Nearest Neighbor Algorithm: K-Nearest Neighbor
algorithm is a simplistic, effective and non-parametric
machine learning method. It works well for both
classification and regression. It is, however, more
commonly used in classification prediction[24]. The KNN
classifies new data and organizes it into coherent cluster
centers or slices based all over its affinity to previously
taught data. This argument implies that the new
circumstance and current cases are comparable and assigns
the new case in the classification that most vaguely
represents the existing categories. The input is ranked in
order with which it has its most comparable neighbors. The
KNN technique is effective for processing big data sets,
and it maintains its classification accuracy and
classification performance well[25]. An illustration of this
algorithm is shown in figure 2.

Fig.1. Proposed Predictive System
The work predominantly heeded the pipeline of Machine
Learning, which can be entailed as:
(i) Importing Dependencies - Several libraries have been
imported as the quality and behavior of an ML system's
input features dictate its behavior.
(ii) Data Collection - The dataset of this work has been
obtained from Kaggle. The analysis of data was made by
loading data from CSV file to pandas dataframe and
gathering information between the number of rows and
columns. Furthermore, the missing values were obtained
and statistical measures were considered by selecting the
target column from data to be analyzed.
(iii) Data Preprocessing - Data including its simplest sense
is acquired. Therefore in step, they are consolidated into a
single organized arrangement.
(iv) EDA - It is the process of looking at a dataset to
discover patterns and abnormalities and forming
hypotheses based on what is learned.
(v) Feature Engineering - Analysis refers to the process of
converting raw data into features that can be used by the
Volume 11, Issue 4, July - August 2022

Fig.2. KNN Illustration[26]
3.2 Support vector machine model Algorithm: Support
Vector Machine (SVM) is machine learning mechanism
that solely fosters on the computational and statistical
investigation approach of VC dimension along with the
empirical menace demolishing concept. It demonstrates
several distinct supremacy in addressing pattern recognition
difficulties with such a small sample size, inhomogeneity,
and computational complexity, overcoming the "curse of
dimensionality," "over-learning," and other challenges. It
also has a strong theoretical base and an easy mathematical
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model[27]. Pattern recognition, regression analysis,
function estimation, time series forecasting, and other fields
have thus advanced significantly, and are now widely used
in character recognition, handwritten character recognition,
face image recognition, genetic classification, and time
series prediction, among other applications[28]. The
illustration of SVM is shown in figure 3.

Fig.5. Naive Bayes Illustration[35]

Fig.3. SVM Illustration[29]
3.3 Logistic Regression Algorithm: The statistical method
of modeling the probability of a discrete result given an
input variable is known as logistic regression[30]. In
classification assignments, logistic regression is a useful
analysis tool for estimating if a new sample practices in
place into a category. Because components of cyber
security, such as threat detection, are classification
problems, logistic regression is a valuable analytic tool[31].
An illustration of logistic regression is shown in figure 5.

3.5 Decision Tree Algorithm: A decision Tree is a
supervised learning technique that may be used to solve
both classification and regression problems, however, it is
most commonly employed to solve classification issues.
Internal nodes represent dataset attributes, branches
represent decision rules, and each leaf node provides the
conclusion in this tree-structured classifier[36]. A Decision
tree's two nodes are the Decision Node and the Leaf Node.
Decision nodes are used to make major decisions and have
multiple branches, whereas Leaf nodes are the output of
certain decisions and do not have any additional branches.
The characteristics of the given dataset have been used to
make decisions or perform testing or experiments. It's a
graphical depiction for finding all of the possible answers
to a problem[37]. Figure 6 depict and illustrate the Decision
tree algorithm.

Fig.6. Decision tree depiction[38] and illustration[39]

Fig.4. Logistic Regression[32]
3.4 Naive Bayes Algorithm: The Naive Bayes method is
indeed a supervised learning method that utilizes the Bayes
theorem to handle classification tasks. It is mostly utilized
in text classification tasks that require a large training
dataset[33]. The Naive Bayes Classifier is a basic and
effective classification approach for building fast machine
learning methods that can facilitate effective predictions.
It's a probabilistic classifier, which means it makes
predictions based on an object's probability[34]. The
illustration of the Naive Bayes Algorithm is shown in
figure 5.
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3.6 Random Forest Algorithm: Random Forest is a wellknown machine learning algorithm that uses the supervised
learning method[40]. It can be used for both regression and
classification problems in machine learning. It is based on
ensemble learning, which is a method of integrating several
classifiers to solve a complex problem and increase the
model's performance[41]. Figure 7 illustrates a random
forest algorithm.
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Fig.7. Random Forest Illustration[42]
A collection of labelled samples is given with each model
in order to comprehend the statistical association between
traits and goal. The best-performing model is then tested
against a new set of data that was not used during training,
and it is used to create and maintain a predictive model.

Fig.8. Accuracy and complexity analysis of SVM
4.2 K-Nearest Neighbor: Accuracy of training and testing
data are 97.43% and 87.05% respectively. Figure 9 shows
the accuracy and complexity analysis of KNN.

4. RESULT AND DISCUSSION
This work has been contributory and representational in
developing significant results by undergoing comparative
analysis between the binary classification algorithms.
Several algorithms exhibit distinct accuracy levels based
on training and testing data. Thus, accuracy has been
considered for different Machine Learning algorithms.
Importing several libraries initiates the outset of the
machine learning pipeline followed by several stages of
feature engineering like data standardization, model
training, etc. From sklearn module, several libraries of
algorithms namely SVM, KNN, Naive Bayes, recession
tree have been imported in order to predict the model and
yield the obtained result for developing a system. By
undergoing this comparative study and complexity
analysis between several classification algorithms we can
state that the SVM algorithm yields the best accuracy on
the testing data. Therefore we have developed a predictive
smart model which will determine whether or if the patient
has Parkinson's disease.

Fig.9. Accuracy and complexity analysis of KNN
4.3 Naive Bayes Algorithm: Accuracy of training data and
testing data 72.43% and 61.53% respectively. Figure 10
shows the accuracy and complexity analysis of the Naive
Bayes Algorithm.

4.1 Support Vector Machine(SVM): Accuracy of training
data and testing data are 88.46% and 87.17% respectively.
Figure 8 shows the accuracy and complexity analysis of
SVM.
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Fig.10. Accuracy and complexity analysis of Naive Bayes
Algorithm

Fig.12. Accuracy and complexity analysis of Logistic
Regression Algorithm

4.4 Decision Tree Algorithm: Accuracy of training and
testing data are 100% and 61.53% respectively. Figure 11
shows the accuracy and complexity analysis of the Naive
Bayes Algorithm.

4.6 Random Forest Algorithm: Accuracy of training and
testing data are 88.46% and 82.05%. Figure 13 shows the
accuracy and complexity analysis of the Random Forest
Algorithm.

Fig.11. Accuracy and complexity analysis of Decision
Tree Algorithm
4.5 Logistic Regression Algorithm: Accuracy of training
and testing data are 87.17% and 82.15% respectively.
Figure 12 shows the accuracy and complexity analysis of
the Naive Bayes Algorithm.

Volume 11, Issue 4, July - August 2022

Fig.13. Accuracy and complexity analysis of Random
Forest Algorithm
By undergoing this comparative study and complexity
analysis between several classification algorithms we can
state that the SVM algorithm yields the best accuracy on
the testing data, as shown in table 1 and figure 14.
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5. CONCLUSION
Table 1: Training and Testing Accuracy different
algorithms

Fig.14. Comparative accuracy of different algorithms
Therefore we have developed a predictive smart model
which will determine whether or if the patient has
Parkinson's disease.
When compared to all other algorithms investigated
throughout the research, the SVM algorithm performed
best, followed by the KNN Algorithm. Implications
correlating to future works paving it more predominant for
anyone to work on intelligent systems or development
related to Parkinson’s disease.

From this work, we analyzed the complexity and developed
a comparative study between several algorithms which
paved a proper pathway to develop a strong predictive
machine learning architecture for eliminating discrepancies
in the prediction with regard to Parkinson’s disease as well
as being instrumental in reducing further vulnerabilities.
Except this classification algorithms are one of the most
critical facets of data mining and machine learning
techniques. Its applications range from agriculture to
healthcare to defense. Although classification has been
thoroughly explored in the past for a variety of basic and
sophisticated applications, the numerous methodologies
suggested in this work for classification produced diverse
outcomes for different types of datasets, tuning algorithms,
and boosting algorithms
The biggest strength that can be started from this work is
the established proper framework or the pathway of the
developed predictive system of the work from analysis and
comparative study of several algorithms. Furthermore
reduces barriers in diagnosis and predictions. The weakness
is the system is not self-dependent it is dependent upon
datasets and manipulation of datasets may mislead to
predictions. The opportunity can be analyzed on the multidirectional approach of algorithms. Several systems can be
developed instrumentally for other purposes apart from
prediction. The biggest threat lies in the virtue of dataset as
well as further research improvements which might make
other algorithms more predictive and accurate which in turn
will lose the predictivity of our developed system.
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