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Introduction
• World Health Organization reported around 200 million confirmed COVID-19 cases and 4

million death cases worldwide.

• Accurate forecasting of the number of new contaminated and recovered cases is crucial for
optimizing the available resources and arresting or control the progression of such diseases[1].

• We investigate fifteen powerful machine learning methods, including SVR with different kernels,
GPR with different kernels, Boosted trees, and Bagged trees, to forecast confirmed and recovered
COVID-19 cases from India and Brazil dataset.

• Results demonstrate the promising of machine learning models in forecasting COVID-19 cases
and highlight the performance of the optimized GPR compared to the other algorithms.

• This study also reveals the importance of incorporating information from past observations to
improve forecasting accuracy.

• Confirmed and recovered cases time-series data from India and Brazil recorded from January
2020 to June 2021, were used in this study [2].

• Datasets were divided into two subsets: training set (January 22, 2020- May 29) and testing set
(May 30 to June 12, 2021)

Data Description

Figure .1 recovered COVID-19 cases in Brazil and India. 

Forecasting Framework
• After we divided the dataset, we convert it to supervised learning by target the input sequence

value and set the output value as input shifted by one step.

• We used a 5-fold cross-validation technique to train the models.

• A total of fifteen forecasting methods are: 6 SVR methods, 4 GPR methods, 2 ensemble
learning methods (i.e., BT and BS), and 3 optimized methods. to implemented on the test set.

• We used Bayesian optimization to determine the values of the hyperparameters of GPR,
ensemble models and SVR models.

Figure 2. Illustration of the used forecasting framework.

• We adopted three statistical indicators to evaluate the forecasting performance of the investigated machine learning 
models:  root mean square error (RMSE), mean absolute error (MAE), mean absolute percentage error (MAPE). 
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• Lower RMSE, MAPE and MAE values would imply better forecasting quality.

Figure 3: Forecasts of (a) confirmed and (b) recovered 
cases in India

Figure 4: Forecasts of (a) confirmed and (b) recovered 
cases in Brazil

• Results indicate the superior performance of the GPR compared to the other models. 

• However, these investigated models ignore the information in the past data in the forecasting process. 

(a)

Result
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2. Dynamic model
• We construct the investigated machine learning models by considering information from past-days
• We apply these dynamic models on India and Brazil dataset.

• Results show that incorporating information from past data improves forecasting quality compared 
to the static models.

• GPR models exhibited the highest forecasting accuracy among all other models.
• This demonstrates the ability of GPR models to learn dynamics in COVID-19 time-series data.

Figure .5 HeatMap of MAPE of Brazil Confirmed dynamic models. Figure .6 HeatMap of MAPE of Brazil Recovered dynamic models.

Figure .8 HeatMap of MAPE of India Recovered dynamic models.

• The forecasting result shows that dynamic GPR models achieved superior performance among the 
other models in terms of RMSE, MAE, and MAPE.

• Incorporating information from past data increases the forecasting accuracy.

• A direction for future improvement is to incorporate explanatory variables, such as meteorological 
measurements and lockdown indicators, in constructing the machine learning models.

Figure .7 HeatMap of MAPE of India Confirmed dynamic models.

1. Static model
In this study, 15 models are built up using training dataset and then applied to forecast confirmed and recovered COVID-19.

Conclusion


