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Abstract– Introduction:-Parkinson’s Disease is a widespread 

degenerative syndrome that affects the nervous system. Its 

early symptoms include tremor, rigidity, and vocal impairment 

(dysphonia). This paper proposes performance of Machine 

Learning Methods in Diagnosing Parkinson’s Disease. Several 

machine-learning techniques were considered and trained with 

the same data set to classify healthy and Parkinson’s Disease 

patients. 

Methods:-We have used various machine learning-based 

techniques for Parkinson’s disease (PD) diagnosis. These ma- 

chine learning techniques includes K Nearest Neighbors (k- 

NN), Naïve Bayes (NB), Decision Tree (DT), Support Vector 

Machine (SVM), Stochastic Gradient Descent (SGD), Random 

Forest and XGBoost. We have used these algorithms to check 

the best algorithm for detection of Parkinson’s Dis- ease. 

Result:-After applying these algorithms we found our 

accuracies of these algorithms are as follows: - Naive 

Bayes(71.79%), SGD(84.61%), Decision Tree(84.61%), 

KNN(97.43%), Random Forest(89.74%), SVM(87.18%) and 

XGBoost(94.87%). 

Conclusion:-After considering all algorithms and analyzing 

their accuracies we found out that KNN is the best of all the 

algorithms used by us for detection of Parkinson Disease with 

accuracy of 97.43 percent. 

 
I. INTRODUCTION 

arkinson’s disease is a nervous system disease that affects                  

your ability to control movement. The disease usually starts 

out slowly and worsens over time. If you have Parkinson’s 

disease, you may shake, have muscle stiffness, and have 

trouble walking and maintaining your balance and coordina- 

tion. As the disease worsens, you may have trouble talking, 

sleeping, have mental and memory problems, experience be-

havioral changes and have other symptoms. 

About 50% more men than women get Parkinson’s disease. 

It is most commonly seen in persons 60 years of age and older. 

However, up to 10% of patients are diagnosed before age 50. 

About 60,000 new cases of Parkinson’s disease are diag- 

nosed in the United States each year. 

Parkinson’s disease occurs when nerve cells (neurons) in an 

area of the brain called the substantia nigra become impaired 

or die. These cells normally produce dopamine, a chemical 

(neurotransmitter) that helps the cells of the brain communi- 

cate (transmits signals, “messages,” between areas in the brain). 

When these nerve cells become impaired or die, they produce 

less dopamine. Dopamine is especially important for the oper- 

ation of another area of the brain called the basal ganglia. This 

area of the brain is responsible for organizing the brain’s com- 

mands for body movement. The loss of dopamine causes the 

movement symptoms seen in people with Parkinson’s disease. 

People with Parkinson’s disease also lose another neuro- 

transmitter called norepinephrine. This chemical is needed for 

proper functioning of the sympathetic nervous system. This 

system controls some of the body’s autonomic functions such 

as digestion, heart rate, blood pressure and breathing. Loss of 

norepinephrine causes some of the non-movement-related 

symptoms of Parkinson’s disease. 

Symptoms of PD include Tremor, bradykinesia, rigid mus- 

cles, speech changes, etc. 

 

A. DATASET USED 

1) Source: The dataset was created by Max Little of the 

University of Oxford, in collaboration with the National Cen- 

tre for Voice and Speech, Denver, Colorado, who recorded the 

speech signals. The original study published the feature extrac- 

tion methods for general voice disorders. 

 
2) Data Set Information: This dataset is composed of a 

range of biomedical voice measurements from 31 people, 23 

with Parkinson’s disease (PD). Each column in the table is a 

particular voice measure, and each row corresponds one of 195 

voice recording from these individuals ("name" column). The 

main aim of the data is to discriminate healthy people from 

those with PD, according to "status" column which is set to 0 

for healthy and 1 for PD. The data is in ASCII CSV format. The 

rows of the CSV file contain an instance corresponding to one 

voice recording. There are around six recordings per patient, 

the name of the patient is identified in the first column. 

 
3) Attribute Information: Matrix column entries (at- 

tributes/features): 

name - ASCII subject name and recording number 
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MDVP:Fo(Hz) - Average vocal fundamental frequency 

MDVP:Fhi(Hz) - Maximum vocal fundamental frequency 

MDVP:Flo(Hz) - Minimum vocal fundamental frequency 

MDVP:Jitter(%),MDVP:Jitter(Abs),MDVP:RAP,MDVP:PPQ 

Jitter:DDP - Several measures of variation in fundamental 

frequency 

MDVP:Shimmer,MDVP:Shimmer(dB),Shimmer:APQ3 

Shimmer:APQ5,MDVP:APQ,Shimmer:DDA - Several mea- 

sures of variation in amplitude 

NHR,HNR - Two measures of ratio of noise to tonal com- 

ponents in the voicestatus - Health status of the subject (one) - 

Parkinson’s, (zero) - healthy 

RPDE,D2 - Two nonlinear dynamical complexity measures 

DFA - Signal fractal scaling exponentspread1,spread2,PPE - 

Three nonlinear measures of fundamental frequency variation 

Link of the dataset used can be found below: - 

https://archive.ics.uci.edu/ml/machine-learning- 

databases/parkinsons/ 

 

 
Figure 1: Description of dataset used which includes count of data points 

, mean, standard deviation etc. 

 

 

II. METHODS 

A. DATA PREPROCESSING 

Data preprocessing is a process of preparing the raw data and 

making it suitable for a machine learning model. It is the first 

and crucial step while creating a machine learning model. 

When creating a machine learning project, it is not always a 

case that we come across the clean and formatted data. And 

while doing any operation with data, it is mandatory to clean it 

and put in a formatted way. So for this, we use data preprocess- 

ing task. 

A real-world data generally contains noises, missing values, 

and maybe in an unusable format which cannot be directly used 

for machine learning models. Data preprocessing is required 

tasks for cleaning the data and making it suitable for a ma- 

chine learning model which also increases the accuracy and 

efficiency of a machine learning model. 

In Figure 2 we have used SimpleImputer to replace the miss- 

ing values with mean of whole column. This is used to deal 

with values which are not available to us. We can also use stan- 

dard deviation, median or mode to replace the missing values. 

In Figure 3 we have used MinMaxScaler for feature scaling 

, it helps in normalization of data. Normalization scales each 

input variable separately to the range 0-1, which is the range 

for floating-point values where we have the most precision. 

A value is normalized as follows: 

y = (x – min) / (max – min) 

Where the minimum and maximum values pertain to the 

value x being normalized. 

 
For example, for a dataset, we could guesstimate the min and 

max observable values as 30 and -10. We can then normalize 

any value, like 18.8, as follows: 

 
y = (x – min) / (max – min)y = (18.8 – (-10)) / (30 – (-10))y 

= 28.8 / 40y = 0.72 

 

 

Figure 2: Identify and replace missing values in each column of our 

dataset. The imputer is fit on the dataset to calculate the statistic for each 

column. 

 

 

 

Figure 3: MinMaxScaler scales and normalizes each feature individually 

such that it is in the given range on the training set between 0 and 1. 

 
 

B. SGD Algorithm 

 
SGD, we find out the gradient of the cost function of a single 

example at each iteration instead of the sum of the gradient of 

the cost function of all the examples. In SGD, since only one 

sample from the dataset is chosen at random for each iteration, 

the path taken by the algorithm to reach the minima is usually 

noisier than your typical Gradient Descent algorithm. But that 

doesn’t matter all that much because the path taken by the al- 

gorithm does not matter, as long as we reach the minima and 

with a significantly shorter training time. 

One thing to be noted is that, as SGD is generally noisier than 

typical Gradient Descent, it usually took a higher number of 

iterations to reach the minima, because of its randomness in its 

descent. Even though it requires a higher number of iterations 

to reach the minima than typical Gradient De- scent, it is still 

computationally much less expensive than typical Gradient 

Descent. Hence, in most scenarios, SGD is preferred over 
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Batch Gradient Descent for optimizing a learning algorithm. 

Figure 4 showing the code to train our model using SGD 

algorithm. 

 

 
Figure 4: SGDClassifier implements a plain stochastic gradient descent 

learning routine which supports different loss functions and penalties for 

classification and accuracy that we get is 84.61%. 

 

 

C. NAIVE BAYES 

Naive Bayes is a simple technique for constructing classifiers: 

models that assign class labels to problem instances, repre- 

sented as vectors of feature values, where the class labels are 

drawn from some finite set. There is not a single algorithm for 

training such classifiers, but a family of algorithms based on a 

common principle: all naive Bayes classifiers assume that the 

value of a particular feature is independent of the value of any 

other feature, given the class variable. For example, a fruit may 

be considered to be an apple if it is red, round, and about 10 cm 

in diameter. A naive Bayes classifier considers each of these 

features to contribute independently to the probability that this 

fruit is an apple, regardless of any possible correlations between 

the color, roundness, and diameter features. For some types of 

probability models, naive Bayes classifiers can be trained very 

efficiently in a supervised learning setting. 

       Figure 5 showing the code to train our model using Naïve  

Bayes algorithm. 

 

Figure 5: In the above code, we have used the GaussianNB classifier to fit 

it to the training dataset. We can also use other classifiers as per our 

requirement and accuracy we get is 71.79%. 

 

 
D. K-NEAREST NEIGHBORS 

 K-Nearest Neighbors is one of the most basic yet essential 

classification algorithms in Machine Learning. It belongs to 

the supervised learning domain and finds intense application 

in pattern recognition, data mining and intrusion detection.   It 

is widely disposable in real-life scenarios since it is non- 

parametric, meaning, it does not make any underlying assump- 

tions about the distribution of data (as opposed to other algo- 

rithms such as GMM, which assume a Gaussian distribution of 

the given data). We are given some prior data (also called 

train- ing data), which classifies coordinates into groups 

identified by an attribute. 

Figure 6 showing the code to train our model using K- 

Nearest Neighbors algorithm. 

 

Figure 6: In the above code, we have used the KNeighborsClassifier 

classifier to fit it to the training dataset and accuracy we get is 

97.43%. 

 

E. DECISION TREE 

Decision tree is the most powerful and popular tool for clas- 

sification and prediction. A Decision tree is a flowchart like 

tree structure, where each internal node denotes a test on an at- 

tribute, each branch represents an outcome of the test, and each 

leaf node (terminal node) holds a class label. 

Construction of Decision Tree: A tree can be “learned” by 

splitting the source set into subsets based on an attribute value 

test. This process is repeated on each derived subset in a re- 

cursive manner called recursive partitioning. The recursion is 

completed when the subset at a node all has the same value   

of the target variable, or when splitting no longer adds value to 

the predictions. The construction of decision tree classifier 

does not require any domain knowledge or parameter setting, 

and therefore is appropriate for exploratory knowledge discov- 

ery. Decision trees can handle high dimensional data. In gen- 

eral decision tree classifier has good accuracy. Decision tree 

induction is a typical inductive approach to learn knowledge on 

classification. 

Figure 7 showing the code to train our model using Decision 

Tree algorithm. 

 
 

Figure 7: In the above code, we have used the DecisionTreeClassifier to fit 

it to the training dataset and accuracy we get is 84.61%. 

 

 
 

F. SUPPORT VECTOR MACHINES (SVM) 

Support Vector Machine (SVM) is a relatively simple Su- 
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pervised Machine Learning Algorithm used for classification 

and/or regression. It is more preferred for classification but is 

sometimes very useful for regression as well. Basically, SVM 

finds a hyper-plane that creates a boundary between the types 

of data. In 2-dimensional space, this hyper-plane is nothing but 

a line. 

In SVM, we plot each data item in the dataset in an N- 

dimensional space, where N is the number of features/attributes 

in the data. Next, find the optimal hyperplane to separate the 

data. So by this, you must have understood that inherently, 

SVM can only perform binary classification (i.e., choose be- 

tween two classes). However, there are various techniques to 

use for multi-class problems. 

Support Vector Machine for Multi-Class Problems 

To perform SVM on multi-class problems, we can create a 

binary classifier for each class of the data. The two results of 

each classifier will be: 

• The data point belongs to that class OR 

• The data point does not belong to that class. 

Figure 8 showing the code to train our model using Support 

Vector Machines algorithm. 

 

 

Figure 8: In the above code, the training set will be fitted to the SVM 

classifier and accuracy we get is 87.18%. 

 

 

G. RANDOM FOREST 

 

Random Forest is a popular machine learning algorithm that 

belongs to the supervised learning technique. It can be used 

for both Classification and Regression problems in ML. It is 

based on the concept of ensemble learning, which is a process 

of combining multiple classifiers to solve a complex problem 

and to improve the performance of the model. 

As the name suggests, "Random Forest is a classifier that 

contains a number of decision trees on various subsets of the 

given dataset and takes the average to improve the predictive 

accuracy of that dataset." Instead of relying on one decision 

tree, the random forest takes the prediction from each tree and 

based on the majority votes of predictions, and it predicts the 

final output. 

Figure 9 showing the code to train our model using Random 

Forest algorithm. 

 

 

 

Figure 9: In the above code, the training set will be fitted to the 

RandomForestClassifier and accuracy we get is 89.74%. 

 
H. XGBOOST 

XGBoost is an algorithm. That has recently been dominating 

applied gadget learning. XGBoost set of rules is an 

implementation of gradient boosted choice timber. That 

changed into the design for pace and overall performance. 

Figure 10 showing the code to train our model XGBoost al- 

gorithm. 
 

Figure 10: In the above code, the training set will be fitted to 

the XGBClassifier and accuracy we get is 94.87%. 

 
 

III.    RESULT 

We used various classification algorithms to detect whether    a 

person is suffering from Parkinson’s disease or not and there 

accuracy are as follows:- Naive Bayes(71.79%), 

SGD(84.61%), Decision Tree(84.61%), KNN(97.43%), Ran- 

dom Forest(89.74%), SVM(87.18%) and XGBoost(94.87%). 

 
Table I: Accuracy of different algorithms used for detection of 

Parkinson’s Disease. 
 

S.no Algorithm Accuracy 

1) Naive bayes 71.79 

2) SGD 84.61 

3) Decision Tree 84.61 

4) SVM 87.18 

5) Random Forest 89.74 
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6) XGBoost 94.87 

7) KNN 97.43 

 
 

97.43 % to predict the onset of the disease which will enable 

early treatment and save a life. Figure 11 shows plot of testing 

values and Figure 12 shows plot of predicted values while using 

KNN algorithm to predict Parkinson’s disease. 

 
IV. CONCLUSION 

Parkinson’s disease affects the CNS of the brain and has yet no 

treatment unless it’s detected early. Late detection leads to no 

treatment and loss of life. Thus, its early detection is sig- 

nificant. For early detection of the disease, we utilized various 

machine learning algorithms to detect Parkinson’s disease. We 

checked our Parkinson disease data and found out that K-

Nearest Neighbors is the best Algorithm with accuracy of 

97.43% to predict the onset of the disease which will enable early 

treatment and save a life. Figure 11 shows plot of testing values and 

Figure 12 shows plot of predicted values while using KNN algorithm 

to predict Parkinson's disease. 

 

 
Figure 11: Plot showing testing values while applying KNN algorithm. 

 

 

Figure 12: Plot showing predicted values while applying KNN algorithm. 
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