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Abstract

Aim : The aim of this paper is to improve Accuracy in Disease prediction using symptoms by a novel multilayer perceptron
classifier in comparison with the Random Forest algorithm . Materials and Methods : Novel multilayer perceptron classifier
and random forest sample size (N=10) to predict the accuracy percentage of predicted disease. G-power is calculated for two
different groups, alpha (0.05), power (80%). Results: Based on the measurement of data, statistical analysis, and independent
sample T-test, there is a statistically insignificant difference between the two study groups with value p=0.488 (p> 0.05). It
was observed that the novel multilayer perceptron algorithm obtains accuracy as 95%. It appears to have better accuracy than
the random forest (81%). Conclusion: The results prove that the novel multilayer perceptron algorithm there is a significant
improvement in techniques with varied seed values in disease prediction using symptoms.
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INTRODUCTION

The purpose of this research work is to create a disease predictor model which is used to predict disease based
on the symptoms entered by the user using a machine learning algorithm like the novel multilayer perceptron
algorithm to improve accuracy (Bhoyar et al. 2021). Challenges faced by people in today’s world are looking
online for their treatment and health related information rather than rushing to hospitals and wasting their valuable
time instead. So there is a need for such systems in today’s modern world (Dahiwade, Patle, and Meshram 2019).
Proposed model uses a novel multilayer perceptron algorithm which is used for better accuracy in predicting
disease based on symptoms entered. Proposed model consists of a list of symptoms from which the user can
choose any of the five symptoms to predict diseases (Grampurohit and Sagarnal 2020). Applications for this model
deal with connection of databases (Harish and Gayathri 2019).

There are about 30 IEEE papers; 13 google scholar papers were published in recent years. From this research it
has been found that machine learning and neural networks play a pivotal role in the heart disease prediction
systems which can be used to get accurate and reliable results (Goel et al. 2019). The aim of this paper is to
produce a model which is capable of predicting accurate outcomes, nowadays the evaluation field is filled with
mixed data which is incapable of giving accurate outcomes to avoid these. SVM and naive bayes are two machine
learning algorithms that are used and have an accuracy of 94% and 95% for prediction of disease using symptoms
(Hamsagayathri and Vigneshwaran 2021). Several machine learning algorithms which are used in healthcare for
prediction of disease, the model predicts only one disease based on the algorithms. There is no common system
which can predict occurrences of diseases. The proposed model can predict multiple diseases based on the
symptoms entered by the user (Yaganteeswarudu 2020). Data Mining, which is used to extract accurate data from
the data collected to produce results in a reasonable way. Diabetes disease is predicted using the K nearest
neighbor and naive bayes algorithm using these data mining techniques (Shetty et al. 2017). SVM kernels like
linear, polynomial, sigmoid and RBF are employed in the diagnosis of diabetes in which RBF kernel performance
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is said to be best and produce better accuracy than the other kernels. RBF can also be used to predict other diseases
like thyroid cancer (Mohan and Jain 2020)

Our team has extensive knowledge and research experience that has translate into high quality
publications(Bhansali et al. 2021; Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 2021; Sathiyamoorthi et al.
2021; Deepanraj et al. 2021; Raju et al. 2021; Arun Prakash et al. 2020; Kamath et al. 2020; Shanmugam et al.
2021; Rajasekaran et al. 2020; Adhinarayanan et al. 2020; Rajesh et al. 2020; Aurtherson et al. 2021). It has been
proven that the machine learning algorithms in today’s world are used to solve complex problems even when
mixed or unordered data is used. Our main aim of this paper is to use the novel multilayer perceptron in prediction
of diseases using symptoms and improve accuracy.

MATERIALS AND METHODS

The research work was performed in the OOAD Lab, Department of Computer Science and Engineering, Saveetha
School of Engineering, Saveetha Institute of Medical and Technical Sciences, Chennai. Basically it is considered
that two groups of classifiers are used namely Multilayer perceptron classifier and random forest. Group 1 is
Multilayer perceptron algorithm with sample size of 10 and random forest algorithm is Group 2 with sample
size of 10 and they are compared for a more accurate score for choosing the best algorithm. Pre- test analysis has
been prepared using clinical.com by having a G power of 80% and threshold 0.05%.And a total of 20 samples in
which standard deviation of MLP is .73391 and random forest is .90022 (Bhoyar et al. 2021).

Multilayer Perceptron

Multilayer perceptron is a form of feed-forward neural network. It uses supervised machine learning techniques
like backpropagation and it is made up of three layers: input, concealed, and output. Input layer does not contain
any neuron and the remaining layers contain neurons. Neurons utilize nonlinear activation functions. It is
composed of various layers of nodes in the form of a directed graph, where each layer is fully connected to the
next one except for the input data where each node is a neuron which collides with a non linear activation function.
It is also called a standard linear perceptron.

Algorithm for MLP

Step 1 : Load the training dataset which is propagated through MLP input layers.

Step 2 : Inputs are pushed through MLP which takes a dot product between the input layer and hidden layer.
Step 3 : It utilizes activation functions which are calculated at each layer.

Step 4 : Calculated values are put together through any of the activation functions.

Step 5 : Move the other layer in the MLP and repeat Step 1.

Step 6 : Repeat step 3 and 5 until the output layer is reached.

Step 7 : Once it reaches the output layer, the calculations use a back propagation method which corresponds to
activation functions.predicted output would be compared to the actual output, and an error percentage will be
calculated and an accuracy score is calculated if satisfied stop else go to

Step 6.

Step 8 : Finally decisions will be made based on the output.

Step 9 : Stop.

Random Forest

Random forest algorithm is one of supervised machine learning algorithms which can be used for both
classification and regression.It is flexible, easy to use and can be used to overcome limitations of the decision tree
algorithm.

Algorithm

Step 1 : Load the dataset.

Step 2 : Firstly it chooses random data samples from a dataset.

Step 3 : It constructs decision trees for every sample dataset chosen.

Step 4 : At this step every predicted result will be compiled and voted on.

Step 5 : Finally, the most voted prediction will be selected and presented as a result of classification.

Step 6 : Stop.

Data collection for this research has been taken from a study of the University of Columbia performed at New
York Preshyterian Hospital during 2004. Testing setup has all the components to do our test process. It has 2 types
of configurations, Hardware configuration, and Software configuration. Hardware configurations include Intel
core i3 5th generation processor, 8 GB RAM (Random Access Memory), 64-bit Windows OS. Software
configuration includes Windows OS.
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Statistical Analysis

IBM SPSS version 21 was used to conduct the study. It's a data-analytical tool. Ten iterations with a maximum of
10 samples were used to compare the MLP and Random Forest algorithms, and the projected accuracy for each
iteration was documented. Symptoms are the dependent variables, while diseases of various forms are the
independent variables. Finally, the value obtained from these iterations of the independent sample T- test was
performed and a graph was plotted to know the exact difference between MLP algorithm and Random Forest
algorithm (Bhoyar et al. 2021).

RESULTS

Table 1 shows statistical differences between multilayer perceptron and Random Forest algorithm; the sample
size of 10 has been taken to calculate mean accuracy. Accuracy comparison of Random forest and random forest
algorithms is shown in this table. Table 2 shows group statistical differences between two algorithms where it is
found that mean accuracy for MLP is 95.43 % and that of Random Forest is 91.72% with a standard deviation
of .81499. Results for the independent sample t-test are shown in Table 3.Comparison of MLP and Random
forest mean accuracy has been shown in Fig.1. Graphical representation of the bar graph is plotted using groupid
as X-axis Multilayer perceptron and Random forest. Y-Axis displaying the error bars with a mean accuracy of
detection +/- 1 SD.

DISCUSSION

In this research for prediction of diseases using symptoms using MLP algorithm and have achieved an accuracy
of ~95%. Moreover, a user interface model from which the user can pick any of the five symptoms listed in this
model and can predict disease. Proposed model is connected with a database using sglite3 which can be used for
storing details entered by the user and can be used for their future medical history purposes.

With the detailed history of patients from various hospitals data is collected. By using a multi multi-process
method where decision tree techniques and clustering methods prediction models for cardiac disease have been
developed (Prabakaran and Kannadasan 2018). Based on this model ensemble, the heart disease prediction model
has been developed which utilizes three ML algorithms like SVM, ANN and decision tree and can be used to give
an accurate outcome (Wenxin 2020). For the early diabetes prediction machine learning algorithms like SVM,
naive bayes and decision tree algorithms are used to build the model. The Naive Bayes algorithm gives the highest
accuracy of 74.28% compared to other algorithms (Shafi and Ansari, n.d.). Various ML algorithms like logistic
regression, random forest, KNN and naive bayes are used for prediction of various diseases related to heart cancer.
Logistic regression has the highest accuracy of 92% than the other ML algorithms in this prediction model (Kumar
2021). With the structured and unstructured data by using the machine learning algorithms like decision tree map
reduce which helps in predicting the diabetes disease prediction. This model gains better accuracy of 94% which
is better than existing algorithms which are used for the analytics purposes (S et al., n.d.).

The limitations for this research is that it uses less data for prediction of diseases where it needs to update new
diseases and symptoms which can predict the latest diseases more accurately. Future scope of this research is to
collect more data related to the unknown diseases and their symptoms and update the dataset for further
improvements.

CONCLUSION

Prediction of disease using symptoms has been successfully developed. Current study focused on different
machine learning algorithms like Multilayer perceptron algorithm and random forest  algorithm where the
outcome of this study proved that Multilayer perceptron algorithm has higher accuracy of 95% than the random
forest algorithm of 91%.
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TABLES AND FIGURES

Table 1. Shows the statistical difference between the multilayer perceptron and random forest algorithms

.Sample size (n=10) were taken and compared the accuracy between the two algorithms Therefore, by detailed

analysis MLP and naive bayes are significantly different from each other.

S.No. Multilayer Perceptron Random Forest
1 95 91
2 94 90
3 95 91
4 94 92
5 93 92
6 93 91
7 94 91
8 93 92
9 95 90

10 94 92

Table 2. Group statistics of the Multilayer perceptron algorithm with the random forest algorithm by grouping

the iterations with sample size 10, mean95.4350, standard deviation .73391 and standard error mean .23208.

Descriptive independent sample test of accuracy and precision is applied for this dataset which is in SPSS.And
here it specifies Equal variances with and without assuming a T-Test Score of two groups with each sample size

of 10.
Group N Mean Std. Deviation Std. Error Mean
MLP 10 95.4350 73391 .23208
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RF 10 91.7200 .90022 .28468

Table 3. Independent Samples T-test shows significance value achieved is p=0.488 (p>0.05), which shows that
two groups are statistically insignificant.

Depende ) Si92 | \jean | Std-Erro
nt Assumptio | ¢ sig t df ) Differenc r Lower | Upper
i ns ' tailed Differenc
variables ) o °
Equal
variance 0.50 | .48 | 7.39 18 000 271500 36729 1.9433 | 3.4866
2 | 8] 2 5 5
assumed
Accuracy
Equal
variances 730 [ 1729 | (oo | 571500 | 3e729 | 19411 | 3.4889
2 8 0 0
not assumed

Moanrn Accuracy

Hgeetn

ooy B850
BB 4150
Fig. 1 : Comparison of mean accuracy of multilayer perceptron and Random forest algorithm it has been
shown that there is a difference between two algorithms and multilayer perceptron algorithm has more accuracy
than the Random forest .Graphical representation of bar is plotted were group id represents X -axis labels and
mean accuracy in Y-axis. Graphical representation of this bar is plotted where the group id represents X -axis
labels and mean accuracy in Y-axis with +/- 1 SD.
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