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ABSTRACT 
 

 

 

The outbreak of COVID-19 in different parts of the world is a major concern for all the 

administrative units of respective countries. India is also facing this very tough task for 

controlling the virus outbreak and has managed its growth rate through some strict measures 

India reported its first Covid-19 case on 30th Jan 2020 and the number of cases reported heavily 

escalated from March, 2020. 

 

This project on COVID -19 data analysis is initially at a global level and then drills down to the 

scenario obtained in India. Data is gathered from multiple data sources-several authentic 

government websites. The need of the hour is to accurately forecast when the numbers will reach 

at its peak and then diminish. It will be of huge help to public welfare professionals to plan the 

preventive measures to be taken keeping the economic balance of the country as well. Variables 

A comparative analysis is also done to understand which model fits the best for our data. Data is 

considered till date. The project is giving an estimate of the day on which we can expect the 

number of active cases to reach its peak and also when the curve will start to flatten. This is 

unique feature of analysis in this project. 

 

What we are trying to do in this project is that we are going to import an already given data in the 

form of a CSV and XLSX file and then visualise it constantly at every step using an Python 

package known as covid19.analytics which is a library collection for covid19 data function and it 

will show the deaths recovered latitude and longitude and various details of that place. We also use 

different libraries in this like pandas , matplotlib , plotly and many more 

 

We will have time series Forecasting techniques and we will analyzing the summary reports of 

different countries in same time period which includes death rate, growth rate, recovered and a 

comparative analysis is also done to understand which model fits best for our data.
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Introduction 
 

 

 

COVID-19, or more commonly known as the Novel Corona Virus is transmitted to 

the "Nidovirus" family, or "Nidovirales". COVID-19 is associated with a respiratory 

disorder that has been declared a global epidemic in the first quarter of 2020 by the 

World Health Organization. The most common signs or symptoms of COVID-19 are 

fever, fatigue, dry cough, pain and soreness, nasal congestion, runny nose or sore 

throat. COVID-19 is a "contagious" disease and can be passed through droplets from 

the nose or mouth when an infected person coughs or breathes and this is a major 

reason to keep a distance of 1m (3 feet) from the infected person. 

 
According to the latest data, there are currently more than 48.8 million people 

infected with the Novel Corona Virus worldwide and approximately 145M people 

are reported from different parts of the world. On January 30, 2020, India reported 

its first case of coronavirus in Kerala when a student returned from Wuhan 

(epicenter of coronavirus) and until then the number of cases had increased 

dramatically. In recent times there is vaccine available especially for the treatment 

of COVID-19 and it is currently under investigation. This paper analyses the 

current practice of COVID-19. 
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Scope/objective 
 

 

This study will be useful to the Government of India and various regions of India, 

Administrative Units of India, Indian Frontline health workers, researchers and 

scientists. This study will also be useful for foreign governance units to consider 

various factors related to COVID-19 outspread in their regions. 

 
Our main objective is to create a system that can provide a summary report, output 

(pie chart and bar graph), totals per location, growth rate, totals plot, world map. of 

cases in each country, SIR model (susceptible infected recovered). 

 
This study attempts to work at a comprehensive level to analyse the spread of 

COVID19 in India. 

To answer a variety of research questions, specific methods were used that included 

different data sets, data sources, modelling techniques and outcome variability.



Covid-19 Data Analysis 
 

 
 

Literature Survey 
 

According to the various papers available in the literature, there are some studies that focus on 

trend analysis and forecasting for the Indian region. The study on the Indian region presents long- 

term and short-term trends respectively. These studies use time series data from the John Hopkins 

University database and present forecasts using the ARIMA model, exponential smoothing 

methods, the SEIR model, and the regression model. In addition, studies in the Indian region from 

the past are more focused on presenting time series analysis based on aggregate data for the Indian 

region. 

Similarly, there are other mathematical models that were developed to analyze COVID-19 

outbreak trends in India. A model was presented to study the effect of social distinction on age and 

gender of patients in India. It compared the demographics of the country between India, Italy and 

China and suggested the weakest age categories and gender groups among all countries. The study 

also predicted an increase in infected cases with different lockdown periods in India. Similarly, a 

network structure approach was used by one of the studies to see if a specific node cluster was 

formed. But only travel data nodes were considered by the authors to examine which major areas 

are affecting Indian travellers returning to India. Also, the study presented the SIR model to see the 

rate of spread of corona virus among patients in India. Analysis on testing laboratories and 

infrastructure was also presented by earlier authors. 

The work of medical doctors and frontline health workers was also presented by some studies. It 

was found that in India, the role of health workers was less emphasized as the stages of the spread 

of the corona virus were still in two or more stages, such as community broadcasting compared to 

other countries such as Italy, Spain and the United States . 

Apart from India, some models are also available for other countries mainly for China, Italy and 

USA as the number of infected patients was high. The study worked on various mathematical 

models to determine the spread of the disease, predicted the number of infected patients, 

commented on each country's preparedness to deal with the spread of COVID-19, and the pattern 

of the flattened curve under different conditions Searched A lot of research for the world stage is 

still in its first phase and is yet to be reviewed. 

In relation to the research activities conducted in the Indian region, the study remains to work on 

the impact of various policies working towards the control of the corona virus. Therefore, this 

study attempts to work on a broader level for the analysis of COVID19 spread in India.
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Project Design 
 

 

UML Diagram 
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Use-Case Diagram 
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Flow Diagram 
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Problem Formulation 
 

 

 

The number of COVID-19 cases in India is increasing rapidly. National and local 

authorities have a difficult time compiling a pattern, analyzing and predicting the 

spread of COVID19 in India. The main purpose of this paper is to draw a statistical 

model to better understand the spread of COVID-19 in India by a careful study of the 

reported cases. 

As we know some efforts have been made for the analysis of the spread of Covid-19. 

We aim to create a system that can provide a summary report, output (pie chart and 

bar graph), totals per location, growth rate, totals plot, incoming world map. of cases 

in each country, the SIR model (susceptible infected recovered) and predicts the 

appropriate number of cases in the future. Therefore, we can prepare and take steps 

to protect ourselves. 
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Tools used for implementation 
 

 

 

 

 

 

 

Hardware Required: 

 

• PC/LAPTOP. 

• PC/LAPTOP having ram of at least 4 GB free space of 2 GB. 

• PC/LAPTOP should have internet connectivity before executing the 
project. 

 

 

 

 

Software Required: 
 

 Anaconda Navigator

 

 Jupyter Notebook

 

 Libraries/Packages:

 

 Pandas 

 

 matplotlib.pyplot 

 

 matplotlib 

 

 plotly 

 

 cufflinks 

 

 folium 
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Feasibility Analysis 
 

 

 

 

 

The corona virus epidemic (covid-19) presents a range of challenges for ongoing 

clinical trials, including new and non-standard causes of disappearance, including 

essentially high rates of missing outcome data. The International Drug Trial 

Guidelines advise testers to review plans for dealing with missing data in conduct 

and statistical analysis, but lack clear recommendations. Since the virus is new to us 

and little is known about it, there may be discrepancies in predictions because the 

data is not very accurate and therefore not giving an approximate number. Minor to 

major changes may occur in infected people in the future. 
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Complete Work Plan Layout 
 

 

 
 

• 1st Phase 

 

We will start by writing the programming part on Jupyter Notebook on covid-19 data 

analysis in which first we will install some libraries(Pandas, matplotlib.pyplot 

,matplotlib, plotly etc) from packages which will help in understanding the analysis 

of the covid-19.In this analysis first we will be storing inbuilt data functions of 

particular libraries in function by saving it and it will gave information about the 

confirmed cases, cured cases, total per location, totals plot , deaths of people through 

covid-19 pandemic along with names of cities with their latitudes and longitudes 

giving us the exact location. Then we will be producing a timeseries summary report 

of top 10 countries which has the following details: For Confirmed Cases and For 

Death Cases we will represent: 

 Countries and Cities reported 

 Graphical outputs showing in the form of graphs and pie-chart 

 Comparison of cases with global percentage and for predicting upcoming threat. 

 

• 2nd Phase 

Gathering multiple review papers i.e. about 50 and then we will be skimming 

through them, picking important points and connecting the gaps between them and in 

the final phase we will use time series forecasting in order to predict the future of 

Covid - 19 in India. 
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Modules Description 
 

 

Data Collection 

 
 

Data collection is defined as the procedure of collecting, measuring and analyzing 

accurate insights for research using standard validated techniques. A researcher can 

evaluate their hypothesis on the basis of collected data. In most cases, data collection 

is the primary and most important step for research, irrespective of the field of 

research. The approach of data collection is different for different fields of study, 

depending on the required information. 

 
The most critical objective of data collection is ensuring that information-rich and 

reliable data is collected for statistical analysis so that data-driven decisions can be 

made for research. 

 
Data Analysis 

 
 

Data analysis is the practice of working with data to glean useful information, which 

can then be used to make informed decisions. 

As the data companies have available to them continues to grow in both amount and 

complexity, so does the need for an effective and efficient process by which to 

harness the value of that data. The analysis method typically moves through several 

iterative phases. Let’s take a closer look at each. 

 
Identify the business question you’d like to answer. What problem is the company 

trying to solve? What do you need to measure, and how will you measure it? 

 
Collect the raw data sets you’ll need to help you answer the identified question. Data 
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collection might come from internal sources, like a company’s client relationship 

management (CRM) software, or from secondary sources, like government records 

or social media application programming interfaces (APIs). 

 
Clean the data to prepare it for analysis. This often involves purging duplicate and 

anomalous data, reconciling inconsistencies, standardizing data structure and format, 

and dealing with white spaces and other syntax errors. 

 
Analyze the data. By manipulating the data using various data analysis techniques 

and tools, you can begin to find trends, correlations, outliers, and variations that 

begin to tell a story. During this stage, you might use data mining to discover 

patterns within databases or data visualization software to help transform data into an 

easy-to-understand graphical format. 

 
Interpret the results of your analysis to see how well the data answered your original 

question. What recommendations can you make based on the data? What are the 

limitations to your conclusions? 
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Prediction using ML 

 
 

“Prediction” refers to the output of an algorithm after it has been trained on a 

historical dataset and applied to new data when forecasting the likelihood of a 

particular outcome, such as whether or not a customer will churn in 30 days. The 

algorithm will generate probable values for an unknown variable for each record in 

the new data, allowing the model builder to identify what that value will most likely 

be. 

 
The word “prediction” can be misleading. In some cases, it really does mean that you 

are predicting a future outcome, such as when you’re using machine learning to 

determine the next best action in a marketing campaign. Other times, though, the 

“prediction” has to do with, for example, whether or not a transaction that already 

occurred was fraudulent. In that case, the transaction already happened, but you’re 

making an educated guess about whether or not it was legitimate, allowing you to 

take the appropriate action. 

 
 

 

 
Algorithms used in this research in order to study and analyze the Covid-19 trends in 

order to predict the upcoming situations are: 

1) Linear Regression Algorithm 

2) Polynomial Regression Algorithm 

3) Support Vector Regression Algorithm 
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i) Linear Regression 

Because of its straightforward representation, linear regression is a popular 

model. The representation is a linear equation that combines a collection of 

input values (x), with the solution being the projected output for that set of 

input values (y). As a result, both the input (x) and output (y) values are 

numeric. 

Each input value or column is assigned one scale factor, referred to as a 

coefficient and denoted by the capital Greek letter Beta in the linear 

equation (B). One more coefficient is added, which gives the line an extra 

degree of freedom (for example, going up and down on a two-dimensional 

plot) and is known as the intercept or bias coefficient. 

For example, in a simple regression problem (with only one x and one y), 

the model would have the following form: 

y = B0 + B1*x 

When there are several inputs (x) in higher dimensions, the line is called a 

plane or a hyper-plane. As a result, the representation is the equation's form 

as well as the coefficients' specific values (e.g. B0 and B1 in the above 

example). 

The complexity of a regression model, such as linear regression, is 

frequently discussed. The number of coefficients utilized in the model is 

referred to as this. 

When a coefficient becomes zero, it effectively removes the input 

variable's influence on the model and, as a result, the model's prediction (0 

* x = 0). This is important to consider when considering regularization 

strategies, which alter the learning algorithm to minimize the complexity of 

regression models by exerting pressure on the absolute magnitude of the 

coefficients and driving some to zero. By applying Linear Regression 

algorithm on our accurate dataset we achieve a accuracy rate of 82 percent. 
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ii) Polynomial Regression 

Polynomial Regression is a regression approach that uses an nth degree 

polynomial to represent the connection between a dependent(y) and 

independent variable(x). The equation for polynomial regression is as 

follow: 

y= b0+b1x1+ b x 2+ b x 3+...... b x n 

In machine learning, it's also known as the specific case of Multiple Linear 

Regression. Because we turn the Multiple Linear Regression equation into 

Polynomial Regression by adding certain polynomial terms. 

It's a linear model that's been tweaked a little to improve accuracy. 

The training dataset for polynomial regression is non-linear in character. 

 
 

To fit the intricate and non-linear functions and datasets, it employs a linear 

regression model. "In Polynomial regression, the original features are 

converted into Polynomial features of the desired degree (2,3,...,n) and then 

modeled using a linear model," explains the author. By applying this 

algorithm to study and investigate the covid-19 dataset it gives us the 

accuracy of about 99 percent which is very great but the only drawback that 

comes with this algorithm is that it can linearly increase but it will not be 

able to take good curves when the case will start decreasing all of a sudden. 

So in order to rise above it we will try another algorithm which is support 

vector regression 
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iii) Support Vector Regression 

Support Vector Machines (SVM) are commonly employed in machine 

learning for categorization challenges. 

So, what is a Support Vector Machine (SVM) and how does it work? Let's 

start with a basic understanding of SVM. Assume we have a plot with two 

label classes, as illustrated in the diagram: 

Can you decide where the dividing line will be drawn? You could have 

thought of this: 

 

The line effectively divides the classes. Simple class separation is 

essentially what SVM accomplishes. Now, here's what the data looked like: 
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There isn't a straightforward line separating these two classes in this case. 

As a result, we'll expand our dimension and add a new dimension to the z- 

axis. These two classes can now be distinguished: 

This line maps to the circular boundary when we transfer it back to the 

original plane, as shown here: 

 

This is precisely what SVM accomplishes! It looks for a line or hyperplane 

(in multidimensional space) that divides these two classes. The new point is 

then classified based on whether it is on the positive or negative side of the 

hyperplane, as determined by the classes to be predicted. 

Support Vector Regression (SVR) is a regression technique that uses the 

same principles as SVM. Let's take a few moments to grasp the concept of 

SVR. On the basis of a training sample, the aim of regression is to identify 

a function that approximates mapping from an input domain to real 

numbers. So let's take a closer look at how SVR truly works and by 

applying this algorithm we get a accuracy of 98 percent. 
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Merits of Proposed system: 
 

 
 

 Forecast of growth in cases in future.

 
 Help in Better Prevention of upcoming situation.

 
 Getting the exact idea of current scenario using different representations (pie 

charts, graphs).

 
 Understanding the overall spread in India and the world by latitude and 

longitude.
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Implementation and Testing 
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Limitations 
 

 

 

“Data is not reality it only tries to approximate reality.” 

 
 

 Every COVID cases may not be reported, checked and confirmed.

 Lag due to reporting or data entry.

 Actual v/s predicted plot may not be linear.(underestimate or overestimate)

 

 
Covid-19 data limitations are a challenging factor in predicting time series data. 

Extension of Recurrent Neural Network (RNN) as a Short-Term Memory (LSTM) 

cell and its variants such as Stacked LSTM, Bi-directional LSTM and Convolutional 

LSTM are used to measure predictions. 
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Future Scope of the Project 
 

 

This paperwork can be extended to higher levels in the future. 

In the future, we can study the loss of the total economy at the end of Covid-19 in 

various regions and formulate a reasonable plan to recover it, to help countries 

recover the economy rate. 

And the aerosol transmission of Covid-19 can be verified. 

 
 

In addition the analysis of future prediction can be extended resulting in more 

accurate prediction to estimate a more accurate number of total cases in India. 
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Results and Discussion 
 

 

The main objective of the Project is to study and analyze COVID-19 prevalence. 

The spread of the disease in India compared to other countries, state-wise trend of 

the epidemic to know how it is spreading and to analyze the healthcare sector of 

India and finally to predict the future of the epidemic in India. 

What we can see here is that number of affected males is double than the no. of 

females affected. This means that males have double the chance of contracting 

covid-19 than a female. 

The data shows that age=30 is the highest infected group with a total of 1446 

infected people. So, the people of age=30 have the maximum chance of getting 

Covid-19. 

The diagram shows the prediction line using linear regression for cases that was 

finally presented. 
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The diagram shows the prediction line using Polynomial regression for cases that 

was finally presented. 
 

 

The diagram shows the prediction line using Support Vector regression for cases 

that was finally presented. 
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Conclusion 
 

The main objective of the Project is to study and analyze COVID-19 prevalence. 

The spread of the disease in India compared to other countries, state-wise trend of 

the epidemic to know how it is spreading and to analyze the healthcare sector of 

India and finally to predict the future of the epidemic in India. 

This study report effectively examined the present global pattern of Covid-19 

transmission. Anticipating the spread of Covid-19, also known as Novel 

Coronavirus, will aid in the implementation of appropriate control measures. The 

article also gave a complete research of the viral outbreak scenario in India, which 

will aid in taking the essential actions to control India's massive population. Three 

Machine Learning models were utilized for this, however in the future, Deep 

Learning models or a combination of two or more models might be used to 

anticipate the virus's spread. 

 
 
 

For this research, conventional data was employed rather than real-time data since 

the data validity of conventional data is not heavily dependent on time and its 

reaction time requirements originate from the external world. Despite the fact that 

realtime data can be relaxed in a few instances Unlike traditional data, which must 

meet every situation, real-time data is roughly right, with performance measures 

determined as the number of transactions missing their deadlines per unit time. 

 
Our investigation demonstrates that when the Linear Regression, Polynomial 

Regression Algorithm and Support Vector Machine Algorithm are compared with 

each other it is stated that linear regression gives an accuracy of 82 percent.
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