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Abstract
Recently the Coronavirus disease 2019 is the most worldwide health concern that
is caused by the SARS-Cov2 virus. This results in a greater mortality rate with
various clinical manifestations. The prediction of case trends and identification are
becoming crucial in effective virus mitigation. There are different prediction methods such as statistical and epidemiological models are designed worldwide to
determine and analyze the count of infected individuals with mortality rate. There
are certain drawbacks in these models—in terms of lack of essential information
and high uncertainty level results in lower prediction accuracy. To resolve the issues in these existing models, it is necessary to construct a new model using machine learning to predict the trends in the cases with better accuracy. This research
focuses on the design of a new model using different soft computing methods. The
performance of the model is evaluated to predict and analyze the infection and rate
of mortality. The proposed model is expected to find the best results for predicting
COVID case trends and mortality rates over the recent well-known methods.
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1. Introduction
The COVID-19 epidemic occurred in December 2019 in Wuhan China, which is caused by a novel Extreme Acute
Respiratory Syndrome Coronavirus (SARS-CoV-2). The World Health Organization (WHO) announced on 30th January
2020 the occurrence is a pandemic and emergency worldwide. The clinical symptoms of COVID-19 are fatigue, tiredness,
respiratory disorder, dry cough, etc. Some patients restore without any care but people with some diseases like diabetes
and cardiovascular are vulnerable in this case. Hence, the social distance is required to slow down and prevent its transmission. This results in a great threat to all sectors of the country and healthcare. The government and all other organizations are struggling hard to mitigate the virus. Hence the use of soft computing techniques such as data mining, machine
learning (ML), artificial intelligence (AI), deep learning (DL) plays a critical role in the contamination and diagnosis of
the COVID-19 pandemic.
Over the last decade, ML has shown itself as a prominent domain of study for solving many complex real-world problems. ML is most used for forecasting and prediction. Different ML strategies have been applied for this pandemic prediction. Some of the neural network and regression models are applied to predict the patient’s diseases. This research is
focused on predicting COVID-19 case trends. These predictions can be very helpful in making decisions to manage the
disease. This research also analyzes the drawbacks in the existing models and designs the new prediction model using
ML strategies to achieve better accuracy.
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2. Literature Survey of Recent COVID Prediction Methods
ML algorithms are being applied for various prediction and forecasting tasks. A supervised ML model is proposed for
predicting COVID-19 infection [1]. The proposed method applied decision tree, logistic regression, naïve Bayes, Support
Vector Machine (SVM) for prediction. The correlation coefficient analyzes the relationship between two sets of data characteristics. The performance of the models is analyzed based on their sensitivity and accuracy. It has been analyzed that
the decision tree approach yielded good accuracy compared to other methods concerning specificity and sensitivity.
Some of the artificial neural networks (ANN) models also proposed for this pandemic prediction with the least absolute shrinkage & selection, Hybrid Multilayered Perceptron-Imperialist Competitive Algorithm (MLP-ICA) [2]. These
models are used to predict semi-complex and simple datasets. The MLP-CIA gives good accuracy only when there is no
occurrence of an interrupt.
An alternative approach was proposed for COVID-19 prediction using the time series forecasting, logistic function,
conjugate gradients (CG), Broyden-Fletcher-Goldfarb-Shanno (BFGS), Nelder-Mead, and limited memory
bound-constrained BFGS (L-BFGS-B) [3]. This model has been trained on the COVID case data from Italy, Australia,
UK. The prophet algorithm was used on time series forecasting which gave good accuracy and performance compared to
logistic function.
Partial Least Square (SIMPLS) is developed to analyze and predict the mortality of the Covid-19 virus. It is a linear
machine learning method [4]. The reduction of variables is being applied in removing the factors which are unnecessary
from the dataset. The important values from the dataset are processed using the weighted sum of squares of the weights
concerning SIMPLS analysis. The model was proposed to have a sensitivity of 80%, accuracy of 80% from the training
data set, and accuracy of 87% from the validation set.

3. Analysis of Recent COVID Prediction Methods
There are different ML and DL models that have been developed recently to predict the COVID trends [1-7]. The accuracy of these models depends on several characteristics. The primary characteristics are the scale of the model, inconsistent dataset, missing values, testing, and training dataset. The most popular ML models for COVID case trends are
linear regression, decision tree, ANN, Naive Bayes, MLP-ICA [1-3, 6-7]. It has been analyzed that decision tree, ANN,
MLP-ICA provided good accuracy for case trend prediction. The partial least squares method is commonly used for predicting mortality with an accuracy of 80% [4]. The principal component analysis is commonly applied to extract the features from several datasets.

4. Need for Higher Accuracy ML Models for COVID Prediction
The high accuracy prediction model is required to predict the case trend and mortality rate for making informed decisions on controlling the coronavirus. Hence, it is required to implement different ML strategies, and then these models
are to be integrated for the best accurate prediction. There is a need to primarily focus on feature extraction from the preprocessed dataset. This process is very important because this helps to discard less important features from the dataset.
Each ML model must be trained with the dataset and this trained model will be evaluated based on performance metrics.

5. Design of New ML-based COVID-19 Prediction Model
Since there is a need for an accurate prediction model, initially the dataset is collected from some benchmarks like
CSSE at Johns Hopkins University repository. The design of the ML model is sketched in Figure 1. The new model will
be designed using the fuzzy system, linear regression, and multi-layer perceptron approaches. The individual prediction
algorithms will be trained with the same preprocessed data for better evaluation. The model involves these operations—data gathering, data clearing and analysis, data transformation. Feature extraction, model building, training different models, and performance metrics are evaluated and visualized. For better accuracy and performance of the ML
model, more data samples will be included to improve the context of the data. The model will be evaluated using hyperparameter fine-tuning and cross-validation approaches. The performance of the model will be evaluated to predict and
analyze the infection and rate of mortality.

6. Results & Analysis
The proposed method is implemented using Python and the results are analyzed as follows:

6.1 Country Wise Heat Map
The countrywide heat map is shown in Figure 2 consists of all the countries and their number of confirmed cases,
number of deaths, active cases, and mortality rate. The heat map is visualized in descending order of COVID cases. From
DOI: 10.26855/jamc.2022.03.013

122

Journal of Applied Mathematics and Computation

Raja Marappan, S. Bhaskaran, N. Aakaash, S. Mathu Mitha

the heat map, we can understand the most affected country due to COVID is the US which is followed by India with
33,791,061 cases.

Figure 1. New COVID-19 Prediction model using ML.

Figure 2. Country Heat Map.

6.2 State Wise Heat Map
The statewide heat map is shown in Figure 3 consists of the most affected states in the world. It also contains the total
number of cases, deaths, active and mortality rate. The heat map is visualized in descending order of COVID cases. From
the heat map, we can understand the most affected in England and follow up by Maharashtra with 6,553,961 cases.
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6.3 Circle & Bar Plot
The circle plot structure is shown in Figure 4 is an interactive plot, which was developed using altair API. From the
circle plot, we can understand that China had the most number of COVID cases initially, but they reduced the cases drastically over the period. On the other hand, we can see that the US has been continuously affected by COVID without any
sign of a decrease in cases. We can also observe that the COVID cases in India are increasing continuously showing an
upward trend in the plot.

6.4 Polynomial Regression
Figure 5 shows the prediction of the COVID case trend using the polynomial regression model. We chose polynomial
because the COVID cases are unpredictable and the data is nonlinear in format. So using polynomial regression will give
better results compared to linear regression. From the graph, the analysis gives better fitting of data in the curve initially.
But it fails to fit data over time.

Figure 3. State Heat Map.

Figure 4. Circle Plot.
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Figure 5. Polynomial Regression.

6.5 SVM

Figure 6. SVM Plot.

Figure 6 shows the prediction done by the SVM. An SVM model is fitting fewer data points in the curve compared to
polynomial regression. Similar to the polynomial model, SVM also fits the data in the curve at the initial stages and fails
to fit the data later in the curve.

6.6 Neural Prophet

Figure 7. Neural Prophet Prediction.
DOI: 10.26855/jamc.2022.03.013

125

Journal of Applied Mathematics and Computation

Raja Marappan, S. Bhaskaran, N. Aakaash, S. Mathu Mitha

Figure 7 shows the prediction done by the neural prophet model. The model fits the data points along the predicted line
almost exactly. The above graph predicts the next 20 days of cases in India. As the neural prophet is a tailor-made time
series analysis, it provides better accuracy compared to other models.

6.7 Performance Evaluation
Table 1. Performance comparison
Methods

RMSE

Neural prophet

161134.9

Polynomial regression

26204310

SVM

146864900

The performance comparison is shown in Table 1. For the performance metrics, we followed RMSE to compare the
best ML model. The lower the RMSE value, the greater the performance. Here in the picture, we observed that the Neural
Prophet has the lower value, so we can conclude that the Neural Prophet is the best model for COVID-19 prediction.

7. Conclusions & Future Work
The recent trends in COVID-19 prediction models are explored in this research. The importance of an accurate prediction model for COVID-19 is discussed. Evaluation of best prediction models for Coronavirus is proposed. In the proposed model, the individual prediction algorithms are trained with the same preprocessed data for better evaluation. From
this analysis, we understood that neural prophet provides better accuracy when compared with other ML models. As there
is a lack of a standardized model in predicting COVID case trends. As neural prophet uses a modular architecture and is
highly scalable, the model can easily scale when given a huge dataset. This analysis can help the government and other
organizations in finding the best model for COVID prediction, which could save valuable lives. Neural Prophet uses a
deep learning model because the execution time is increased when provided with a huge dataset and many hidden neuron
layers. As a plan, tuning the hyperparameter of the model in such a way that it will further reduce the execution time and
will yield more accurate results.
The following are the future work:
- Data cleaning and data preprocessing will be done on the dataset using the new approach.
- Feature extraction will be done on the dataset using specific features.
- The prediction model will be implemented using Python.
- The predictions will be evaluated using performance metrics.
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