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Abstract 
 
The WHO (World Health Organization) classifies COVID-19 as a pandemic. 

During December 2019 the virus started in the Wuhan district of China and 

now affects almost everyone in the entire world. It is especially dangerous as 

it is an airborne disease and spreads due to normal human activities like 

talking, coughing, exhaling, etc. Since the virus can spread so quickly, there 

is a need to understand the data that the virus generates as it can help various 

organizations be ready for future needs. The more prepared a country is 

during the pandemic, the better it can handle new cases. To do this, we must 

be able to find the trends in the virus. Therefore to understand the rate at 

which the virus spreads, we used the COVID-19 dataset complied by The 

Ministry Of Health & Family Welfare to forecast the future values of the 

COVID-19 pandemic in the country of India. This paper presents a novel 

approach of applying the Autoregressive Model, which is a reliable and 

effective model to forecast COVID-19 data of India. Our method helps in 

various areas of the historical crisis and forecasts the rise/fall of new patients, 

the number of beds required, the allocation of medical resources, etc. The 

results we achieved are very close to the actual data of the virus, assuming 

that the available historical data is accurate, and so are the forecasts. The 

work done can be reused, modified by others as we provide the source code 

as an executable. 
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1 Introduction 
 

COVID-19[1] is a highly contagious viral infection derived from the 

family of Coronavirus. The virus and disease were unknown until the 

outbreak in December 2019 in the city of Wuhan, China. The WHO 

categorized the spread of COVID-19 as a pandemic on the 11
th
 of March 

2020 and the countries Italy, Iran, Japan and South Korea registered a 

growing number of cases and prioritized two primary goals. The first was to 

accelerate groundbreaking studies to help minimize the spread of the disease 

and to improve treatment for those affected. The second is to bolster research 

to battle against this pandemic and to be prepared for any subsequent 

outbreaks. Active promotion and implementation of specific strategies could 

tip the balance in favour of positive outcomes. It is crucial to understand how 

the pandemic spreads to help prepare ourselves better to handle the 

pandemic.  

Currently, India is second in the world (As of the 8th of October, 2020) 

[2] in the tally of Active cases. It is necessary to understand the spread of the 

patients and be ready for the increase in the number of cases. But, adequate 

provision of health care may not be possible during a pandemic, when health 

resources are likely to be limited. Setting priorities and rationing resources 

are essential for handling the spike in the cases, eventually making 

governments take the distribution of resources in our country. Such resources 

may include access to hospitals, medical gear, ventilators, vaccines, and 

medicines.  

In our paper, we have used Autoregression as a data forecasting 

technique to forecast the data of COVID-19 aimed at around seven days 

ahead which can be used for alert healthcare and government workers to best 

prepare for the COVID-19 spread which is going to occur in the following 

weeks. We have divided our paper into five chapters. In the first chapter, we 

talk about the motivation for our project. In the second chapter, we delved 

into various research articles on forecasting COVID-19 and also presented 

the basic concepts that are needed to understand our paper. In the third 

chapter, we describe our experiment and our procedure to break down our 

problem in different stages to get the forecasting results. In the fourth 

chapter, we gave a description and analysis of the results and observations 

that we made in this paper. Finally, in the last chapter, we concluded our 

work by looking back at everything that we have done in this project and the 

future work that we plan to do with this project as a base.  
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2 Related Work 
 
2.1 Literature Review 

 

Recent literature and research with the application of COVID-19 data 

were streamlined, and we have identified those papers that are related to 

forecasting. 

of COVID-19 data. Few research papers that we found interesting and useful 

are referred to here 

Furqan Rustam et al. [3] used four standard forecasting models to 

forecast COVID-19. They made three types of predictions based on these 

forecasting techniques number of infected cases, deaths, and recoveries.  The 

results prove that the Exponential Smoothing performed best among all the 

models followed and found that SVM was the worst-performing for this 

forecasting. 

Vinay Kumar Reddy et al. presented [4] the Long short-term memory 

networks (LSTMN) to forecast the future COVID-19 cases. They achieved 

best results using LSTMN, they forecasted that the possible flattening and 

dipping of this outbreak will be after June 2020. They have done a 

comparative study of the infection rates in Canada against USA & Italy.  

Sourabh Shastri et al. [5] proposed a deep learning-based comparative 

analysis of COVID-19 cases in India and the USA. They considered 

confirmed and death cases of India and USA in their study. They used 

several deep learning techniques like RNN, LSTM, Bidirectional LSTM, 

Stacked LSTM, and Convolutional LSTM to forecast the COVID-19 cases 

for one month ahead. They proposed that the Convolution LSTM gave better 

results than the other models and predictsd the COVID-19 cases with high 

accuracy and very little error for both the countries.  

Narinder Singh Punn et al. [6] used machine learning and deep learning 

models to understand its exponential behavior and predict the COVID-19 

spread using the data compiled from Johns Hopkins Dashboard. They 

achieved best results using regression for forecasting COVID. 

Petropoulos F, Makridakis S et al. [7] introduced a novel approach to 

predict the continuation of the COVID-19. The forecasts suggest that there is 

a continuous increase in COVID-19 cases which were confirmed with 

associated uncertainty. When the risks are not planned and if we 

underestimate its spread like a pandemic the cases will grow exponentially. 

The paper describes the timeline of forecasting exercise with a lot of 

implications of COVID-19. 

Maleki, Mohsen et al. [8] used an autoregressive time series models 

based on TP–SMN–AR models, which is a family of models which involves 

many classical symmetric and asymmetric models and also light and heavy-

tailed models. In this paper, they used a family of models to forecast the 

COVID-19 data of confirmed and recovered cases. 
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Haytham H. Elmousalami et al. [9] paper presented a comparison of 

forecasting models on COVID-19 data on a day to day basis calculating 

affected cases using time series modelling. They also concluded that the 

forecasting models and data to suggest that the coronavirus cases are growing 

at an exponential rate in countries that do not have proper lockdowns set up 

in place. 
 

2.2 Dataset 
 

The COVID-19 dataset used in this paper was compiled by the Ministry 

of Health & Family Welfare and the website COVID19india.org for giving 

individual statistic details for the development of the dataset. We 

downloaded the dataset [10] from Kaggle which is the world’s largest data 

science community and is a subsidiary of Google LLC. These are some of 

the benchmarked data sets available for the scientific community utilization. 

For forecasting of India dataset we employed the following most 

significant attributes: 

1. Date: Gives the information on the date when the data was recorded. 

2. Time: Gives the time at which the data gets updated. 

3. State/Union Territory: Gives what state or union-territory the given 

row belongs to. 

4. Confirmed Indian National: Number of reported cases of Indian 

citizens. 

5. Confirmed Foreign National: Number of reported cases of foreign 

citizens in India. 

6. Cured: The total number of reported cases that were cured on a specific 

day. 

7. Deaths: The total number of reported deaths on a given day. 

8. Confirmed: The total number of newly reported confirmed cases in a 

day. Figure 1 Depicting COVID-19 Cases in India 

 
 

Figure 1 Graph Depicting COVID-19 Cases in India 

https://www.mohfw.gov.in/
https://www.mohfw.gov.in/
http://covid19india.org/
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2.3 Time Series Forecasting  
 

Data Forecasting is the method of making future predictions based on the 

previous data and the present data. Time series forecasting [11] is any data 

that  

is observed over a period of time at regular intervals. The main goal of time 

series forecasting is to estimate how the sequences of the data are mapped to 

the future. It has many applications such as weather forecasting, stock price 

predictions, business planning, etc.  

 

2.4 AutoRegression 
 
Regression [12] analysis is a mathematical technique for modelling the 

relationship between a dependent (target) and independent (predictor) 

variables with one or more independent variables. More precisely, the 

regression analysis allows one to explain how the value of the dependent 

variable varies corresponding to the independent variable as other 

independent variables are defined. Forecast value of a dependent variable (Y) 

from the value of independent variables (X1, X2…,). 

A Simple regression Model [13] is often represented as a linear 

relationship between the dependent and explanatory Variables in the form an 

equation:   

y = β0 + β1X + error 

It predicts continuous and real values such as temperature, age, wage, 

interest, etc. It is widely used in prediction and forecasting. 

Autoregression [14] is a time series model that uses observations from 

previous time steps as input to a regression equation to forecast the variable 

of interest at the next time step using a linear combination of past values of 

the variable. It is a concept that can help in effective forecasting on a variety 

of time series issues. The autoregressive model has a variable p which is 

defined as the order of the equation. The equation is defined as  

 yt = δ + φ1yt-1 + φ2yt-2 + … + φpyt-1 + At 

Where  

1. yt-1, yt-2, … are the past values of the series  

 

2. At is defined as white noise 

  
3. δ is defined as per the following equation 

Where μ is the process mean. 

 
     3 Experiment 

 
The fig. 2 shows the overview of the project giving various steps that we 

have followed to implement our model.  
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Figure 2 Overview of the Project 

 

These stages include: 

1. Extracting COVID-19 Indian Data. 

2. Preprocessing the dataset to make it suitable for applying the 

model. 

3. Fitting our data into our Autoregression model. 

4. Getting the forecasted results and analyze the values. 

5. Visualize our results and make inferences from it.  

6.  

3.1 Environment  
 

We used Hardware with 2.9 GHz Dual-Core Intel Core i5 Processor, 8 

GB 2133 MHz LPDDR3 Memory and Intel Iris Graphics 550 1536 MB. 

 
3.2 Jupyter Notebook 
 

The Jupyter Notebook is an interactive computational environment that 

permits us to create and export documents. It is handled by the individuals 

at Project Jupyter. It is also an open-source tool functioning as a virtual lab 

notebook that is used to support workflows, visualizations, etc. 

 

3.3 Packages Used 
 

3.3.1 Pandas 
 

 Pandas [15] is an open-source Python package that offers a range of 

methods for data processing. It will view data in a manner that is appropriate 

for data analysis through its Series and DataFrame data structures. 

 

3.3.2 Matplotlib 
 

Matplotlib [16] is a cross-platform data visualization library built on top 

of NumPy arrays and provides different kinds of 2D plots like line graph, bar 

graph, scatter plot, histogram, etc. 
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 3.3.3 Plotly 
 

The plotly is a Python graphing library that makes interactive, 

publication-quality graphs and supports over many chart types and also 

covers a wide variety of statistical and 3-dimensional use-cases. 

 

3.3.4 Datetime 
 

Python's Datetime module offers classes to work with date, and time. 

These classes provide a range of functions to deal with dates, times and time 

intervals to perform simple arithmetic on date values using the timedelta 

class. 

 
3.3.5 Statsmodels 

 

Statsmodels [17] is a Python library specially developed for statistics. 

This module offers classes and functions for estimating several different 

statistical models, as well as for performing statistical tests, and for exploring 

statistical data. 

 
3.4 Data Preprocessing 

 

For performing data processing we performed the following steps. 

 

3.4.1 Feature Creation  
 

We created a new feature called Active which gives the total count of the 

active cases in a day by subtracting deaths and cured from confirmed cases. 

 

3.4.2 Feature Selection 
 

We only selected the columns which are required by the dataset which 

are Date and Active Cases and removed rest of the columns which are not 

essential for our analysis. 

 

3.4.3 Data Transformation 
 

Since we had data that was given based on state information we had to 

group all of this data based on date. Which was performed by using the 

groupby function present in pandas. Then, we also had to convert the dates 

which were in String Object to a DateTime Object to fit the data for any 

forecasting model. 
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  3.4.4 Data Fitting and Prediction 
 

The data is fit using the Autoregression model present in the stats models 

package as explained in this paper. After fitting the data to the model the 

results are predicted by giving start date and an end date as datetime objects 

to generate a series of values with the key as dates. 

 

     3.4.5 Data Visualization 
 

This prediction is used to create the model and put it in a plot using 

Matplotlib and visualized the data only to see an upward curve based on the 

data that we collected. 

 

4 Results 
 

In this paper, Autoregression on the COVID-19 dataset was applied and 

found the following results as shown in Table-1. It is observed that the 

COVID -19 cases that were predicted are realistic values in comparison to 

the actual values. One statistic that was found interesting in the work was 

that the standard deviation was 3341.0 which is approximately 0.05% error 

from the actual values. 

 

Table 1 Comparison of COVID-19 Cases With Our Model Predictions 

 

Date Predicted  Actual 

27-09-2020 5987602 5992532 

28-09-2020 6073784 6074702 

29-09-2020 6146306 6145291 

30-09-2020 6222997 6225763 

01-10-2020 6310652 6312584 

02-10-2020 6397031 6394068 

 

Fig. 3 shows the trend in the increase of cases in a week that were 

predicted and Fig. 4 shows the actual increase in the cases. It is observed that 

the trend in the actual values and the prediction are similar and this confirms 

that the designed model is fairly accurate. With a careful inspection of these 

figures, it can also be observed that the slope of both these graphs are very 

similar which is evident in Fig. 5.Both the graphs are superimposed onto 

each other and it is  
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observed that the results achieved are realistic to the actual results. This 

work, can be used to relate to any industry for performing forecasting using a 

time series.   

 

 
 

Figure 3 Predicted Values of COVID-19 Cases 

 

This Autoregression model is constraint to be conditioned at a point 

which it has to predict the values using the lagging values and the coefficient 

multiplied by the previous date’s history.         

 

 
Figure 4 Actual values of COVID-19 cases 
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Figure 5 Future Forecasting of COVID-19 

 

Another very interesting observation that we have made is looking at the 

graph in Fig. 5 we can see that the number of COVID cases are declining 

from 3
rd 

of November; the number of cases are going close to 0 by the 10
th
 of 

December and is going negative by 11
th
 of December. We believe that this is 

due to the fact that Autoregression converged to cases as a function of date 

which is a curve that decreases over time. This is a very important statistic as 

this shows that according to historical data the COVID cases are likely to 

decrease over time which is in sync with the study [18] that in the lifecycle of 

any pandemic is going to reach a critical point at some stage and is going to 

decrease from that point.  

 

5 Conclusion 
 

Coronavirus has spread throughout the world.  Handling the demand for 

resources and a need to understand the nature and the growth of the virus is 

vital for any country to handle these tough times. Since this virus is still 

going to stay for a long period of time, the government must be prepared to 

handle this epidemic.  

In this paper, we have used Autoregression as a forecasting technique to 

predict and forecast COVID-19 cases in India. We have used Autoregression 

as it uses the entire history of data to predict the next value. With our model, 

we can predict the possible cases in the future with a standard deviation of 

3341.0 and an error percentage of 0.05% which are very good results. We 

have also found a possible critical point for the virus using the historical data 

and found out that the cases will decrease from the 3rd of November and will 

reach  
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negative cases on the 11th of December. Our model predicts that the 

COVID-19 cases will decrease by the date of the 3rd of November. 

This model can also be extended to other domains for predicting and 

forecasting the medical requirements useful to battle this pandemic. In the 

future, we can use this model as a base to forecast the results of every single 

country which will help us build a more robust model and make a pandemic 

forecasting engine which can help a lot of countries in handling any other 

pandemic which may arise in the future. Our model can also be used in 

various other domains such as Gold price predict, weather forecast, inflation 

etc. 
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