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Abstract: The goal of this paper is to analyse and identify the best Machine Learning technique that can be 

applied to predict Parkinson’s disease which is a challenging problem for researchers and doctors.Intial step of 

pre-processing of data is done. Then feature selection techniques are applied on the pre-processed datasets, this 

reduces the features and improves the efficiency of the classifiers.  

These reduced set of features are then used for classification. These features are then validated in terms 

of their accuracy for different classifiers. It is observed that these reduced set of features are anatomically 

relevant. Thus we can conclude thst feature selection technique help in better accuracy for prediction  
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Introduction 
Information technology has transformed the way health care is carried out and documented. The health 

care domain generates exchanges and stores a lot of patient-specific data. Machine Learning techniques can be 

applied to healthcare domain to catalyze and support goals like bypassing clinical trails, finding adverse drug 

reactions, reducing hospital acquired infections, and rooting out fraud. There are many machine learning 

techniques that can be applied for exploration of clinical data [1]. There are some real life scenarios where these 

techniques have proved to be useful.[1].  

The Clinical data has various domains like Parkinson’s disease, cancer, diabetes and drugs. The focus 

of study is Parkinson’s disease. A lot of research has been carried out on how effectively machine learning 

techniques can be used effectively for prediction of Parkinson’s disease. Study has also been done to compare 

the various machine learning techniques especially classification for prediction of Parkinson’s disease [2-3]. 

Another important highlight from the past work is introducing feature selection.  

The datasets that is considered for study have a total of 74 attributes, but from the past work we 

observe that all the study is done using only 13 attributes. These attributes which are understood even by 

common man appear to be significant for a diagnosis of Parkinson’s disease.  

A brief discussion on these attributes will be done in the further sections of this paper. The past study 

has tried to reduce these 13 attributes by applying feature selection techniques. Genetic search was one of the 

feature selection technique that was and a reduction of features from 13 to 6 was observed [4]. Furthermore 

effort was made to reduce these 6 attributes to 4 attributes and significant improvement in the accuracy was 

observed [5].Various computational intelligence techniques like Multilayer Perceptron, Neural Networks were 

used in effective detection of Parkinson’s disease [6-8]. 

The main focus in this paper is to study the Parkinson’s disease datasets with attributes, performance 

and relevance of these attributes. Next, step is to apply two feature selection techniques on these features to get a 

reduced set of features. And finally we validate these reduced set of features on a set of classifiers in terms of 

accuracy. 

 

Material and Method 
Dataset Description  

Here, the dataset was created by the authors of the paper [9] Max little University Oxford, in 

collaboration with the National Centre for Voice and Speech, Denver, Colorado. This dataset is composed of a 

range of biomedical voice measurements from 31 people,23 with Parkinson’s disease (PD). Each attribute is a 

particular voice measure, and each tuple correspond to one of 195 voice recording from the individuals.  

The main goal of the dataset is to distinguish healthy people from those with PD, according to “status” 

column which is set to 0 for healthy and 1 for PD. There are various attributed extracted that are defined as 

follows:  

MDVP: Flo (Hz) Minimum vocal fundamental frequency  

Number MDVP: Fo (Hz) Average vocal fundamental frequency  

MDVP: Fhi (Hz) Maximum vocal fundamental frequency  

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

Jitter: DDP SeveralMeasures of variation in fundamental frequency MDVP: Shimmer, MDVP: Shimmer 

(dB),Shimmer: APQ3, Shimmer: APQ5, MDVP: APQ, Shimmer: DDA,several measures of variation in 

amplitude  

NHR, HNR: Two measures of ratio of noise to tonal components in the voice 
 

Feature Selection Techniques  
Two feature selection techniques Genetic Search. Genetic search introduces the principle of evolution 

and genetics into search among possible solutions to given problem. This is done by the creation of individuals 

represented by chromosomes. A fitness function is derived for evaluation of the individuals. This is then 

followed by the process of crossover and mutation. The above process is repeated for determined number of 

generations, and results are analyzed [14].  

 

Results and Discussion  
The analysis is done by applying feature reduction technique ,reduced set of attributes are tested using 

classifiers. The attribute Num is the Class attribute i.e. if 0 absence of Parkinson’s disease else 1 presence of 

Parkinson’s disease. A brief overview of the procedure followed is shown in Figure. 

 

 
Figure 1. Steps of Analysis 

 

Result Analysis 
We have applied the feature selection technique Repeated iterations of this is done, till maximum 

accuracy is achieved for all the classifiers.  

A slight improvement in performance is observed in accuracy for attributes after feature selection. In 

Figure 2 and Figure 3 we observed a slight improvement in performance compared to the performance of the 14 

attributes. The blue color line depicts the reduced features and red color is the baseline performance  
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Figure 2 Accuracy of attributes after feature selection 

 

In the second stage of analysis, test data sample is extracted and tested with the reduced set of features. 

 

The performance is observed to be remarkable. Thus feature reduction techniques can be applied to 

 
Figure 3 Performance of reduced attributes with test dataset 

 

Conclusion 
The datasets were pre processed and two feature selection method Genetic Search was applied. This 

method have given an improvement in the accuracy of the classifiers. The feature selection gives better results 

and can be proved more effective based on the data.  

The features obtained are validated to be significant in the diagnosis of Parkinson’s disease by a medical 

practioner. Thus we can conclude that feature selection is an effective tool to derive knowledge from clinical 

data. Based on the availability of quality data it can be proved to be more effective.  

 

Future Work  
This analysis can be carried out on better quality data to get improved results. Then another change is 

to give only two classes instead of four i.e class 0 absence of Parkinson’s disease and 1 presence of Parkinson’s 

disease. Many more feature selection methods can be analysed and thus improve the accuracy. This analysis can 

be done on various other domains of healthcare.. Effective decision making systems can be introduced to 

provide better healthcare for the society. 
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