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  ABSTRACT 

When COVID-19 hit India of the total reported 10 million cases, approximately 2 million are from Maharashtra, 

which has many crowded cities. The first COVID-19 pandemic case in the Indian state of Maharashtra was 

confirmed on 9 March 2020. The drastic increase in cases lead to an unsettling situation for the healthcare 

system. About half of the cases in the state came up from the Mumbai Metropolitan Region (MMR). This 

proposed work, Includes data on COVID-19 cases reported in different districts in Maharashtra to carry out this 

analysis to find appropriate models that can be used to predict future cases. Out of the various classification 

models, Naive Bayes, Logistic regression, K-Nearest Neighbor, and Support Vector Machine clustering have 

been employed for the classification of positive and recovered cases. 

Method : The work aims to analyze which district in Maharashtra was most affected by COVID-19 cases and 

what was the recovery and fatality rate in each district. (2020) The project analysis also aims to appropriate 

models among support vector machine, linear regression, and K-nearest algorithm. 
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I. INTRODUCTION 

The coronavirus caused an outburst that was first recognized in Wuhan City, China. Since then, the virus has 

spread to nearly every country across the world, leading the World Health Organization (WHO) to declare this a 

pandemic. The name “coronavirus” was derived from the crown-like projections on their surfaces. “Corona” 

word in Latin means “halo” or “crown”.  

This virus spread all across the world and everyone was affected by the current COVID-19 pandemic. However, 

the impact of the, as well as consequences of the pandemic, it differently depending on the individual's status 

and as members of society. Many people lost their jobs while some try to acclimate to working online, 

homeschooling their children, and ordering food via the online platform, others have no choice but to be 

disclosed to the virus while keeping society functioning. 

As of May 8th, 2020, in India, 56,342 positive cases were reported. India a country with a population of more 

than 1.30 billion and the country with the second largest population in the world faced difficulty in controlling 

the transmission of extreme acute respiratory syndrome coronavirus 2 among its population. Multiple 

strategies were implied to handle the outbreak; which included computational modeling, statistical tools, and 

quantitative analyses to control the spread and the rapid development of a new treatment. The Ministry of 

Health and Family Welfare of India raised awareness about the recent outbreak and took necessary actions to 

prevent the spread of COVID-19. The central and state governments were taking various measures and 

formulating several wartime protocols to accomplish the goal. Moreover, the Indian government executed 55 

days lockdown throughout the country that started on March 25th, 2020, to reduce the spread of the virus. 

(Singhal, 2020) This outbreak is inseparably linked to the economy of the nation, as it has dramatically 

hindered industrial sectors because people worldwide are currently cautious about employing businesses in 

the concerned regions. 

II. METHODOLOGY 

The objective of the work is to analyze how many people were affected by the COVID-19 pandemic and how 

many people were successfully able to fight against this virus and recovered themselves using machine learning 

techniques. 

Here the aim is to find the best model for the analysis of future predictions among support vector machine, 

linear regression, Naive Bayes, and K-nearest algorithm by calculating the accuracy of each module. 
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The Data used for this analysis purpose contains statistical data of positive cases, active cases, and recovered 

cases of all the districts in Maharashtra. 

 

Figure 1: Data Used for Analysis 

Data Collection  

The experimental data is collected from Kaggle. The data set is in the Comma Separated Values (CSV) file 

format. The data set consists of seven features those are Districts, Positive Cases, Active Cases, Recovered, 

Deceased, Recovery Rate(%), and Fatality Rate(%). 

Data Preprocessing 

Data are preprocessed to remove Null values, noisy data, and irrelevant data because data are generally 

incomplete i.e they have lacking attribute values, and also lack certain attributes of interest, or contain only 

aggregate data.  

Data preprocessing is an important data mining technique that involves transforming raw data into an 

understandable format to get useful information. Real-world data is sometimes incomplete, unpredictable, 

inconsistent, and/or lacking in certain trends or behaviors, and is likely to contain many errors. Data 

preprocessing is a proven method of fixing such issues to find useful information. 

Data Cleaning 

The concept of missing values is crucial to understand to successfully manage the provided data. Due to 

inappropriate handling, the result obtained by the researcher will differ from the ones where the missing 

values are present. 

Two ways to handle Missing Values 

• To handle the null/invalid values. we either delete a particular row if it has a nullified value for a particular 

feature and a respective column if it has more than 75% of missing values. 
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dataset.dropna(inplace=True) dataset.isnull().sum() 

• This strategy can be applied to a feature that has numeric data like the year column or the House team goal 

column. We can calculate the mean, mode, or median of the features and replace it with the missing values. 

Analysis 

From the data, it is clear that the most affected districts in Maharashtra are Pune and Mumbai whereas the least 

impacted district was Hingoli. So people living in high crowed cities were affected more. Also from the data, it 

can be inferred that the recovery rate is 97.96% and the 2.04% fatality rate. (D) Using this information we are 

going to find the best machine learning classifier for this analysis which is among the four modules mentioned 

in the next section. 

 

Figure 2: Relation of districts with positive and negative cases. 

 

Figure 3: Average Recovery and Fatality Rate 

III. MODELING AND ANALYSIS 

Classification is a supervised learning method in machine learning where the model tries to predict the correct 

label of a given input data. In classification, the model is completely trained using the training data, and then the 

model is evaluated on test data before being used to perform prediction on new unseen data. (al K. A., 2020) 

Classes in given data are sometimes called labels or targets or categories. Classification in predictive modeling 

is the task of the corresponding mapping of function (f) from input variables that is (X) to discrete output 

variables that are (y).  

Following are the types of Classification Algorithms in Machine Learning. 

• Logistic Regression 
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• Naive Bayes 

• Support Vector Machine 

• K-Nearest Neighbour 

Support Vector Machine 

Support Vector Machine or SVM is the most famous Supervised Learning algorithm in machine learning, which 

is used for Regression and Classification problems. Nevertheless, the primary role of SVM is the Classification of 

problems in Machine Learning. 

The purpose of the Support Vector Machine algorithm is to assemble the decision boundary or best line that can 

separate n-dimensional space into classes so that we can simply put the latest data point in the accurate 

category in the future. This best line or the decision boundary is called a hyperplane. Support Vector Machine 

selects the outermost points/vectors that support creating the hyperplane. These severe cases are called 

support vectors, and therefore the algorithm is known as a Support Vector Machine. 

Logistic Regression 

Linear regression is a most popular and straightforward Machine Learning algorithm. Linear regression is a 

statistical approach that is used in machine learning for predictive analysis. It is used to predict real 

/continuous numeric variables such as age, salary, product price, etc. 

Linear regression algorithm demonstrates a linear connection between a dependent variable (x) and one or 

more independent variables (y), therefore called linear regression. As the linear regression algorithm shows 

the linear relationship, this means it encounters how the value of the dependent variable (x) is changing in 

accordance with the value of the independent variable (y). 

Gaussian Naive Bayes Classifier 

Naive Bayes classification technique based on Bayes Theorem with an assumption of independence among 

predictors. This classifier assumes that the presence of a particular feature in a class is unrelated to the 

presence of any other feature. In Naive bayes, even if these features depend on each other or upon the existence 

of the other features, all of these properties independently contribute to the probability. Naive Bayes is simple 

to implement and particularly useful for very large data sets. Naive Bayes, Along with simplicity is known to 

outperform even highly sophisticated classification methods. 

K-Nearest Neighbour 

K-Nearest Neighbour (K-NN ) in Machine Learning algorithms is one of the easiest algorithms based on the 

Supervised Learning technique. 

The k-NN algorithm supplies all the known data and organizes a new data point based on the likeness. This 

implies that when new data is found then it can be smoothly classified into a good suite category by using K- NN 

algorithm. 

The k-NN algorithm considers the similarity between the new data and available cases and put the new case 

into the category that is equivalent to the available categories. 

K-NN does not make any assumption on underlying data and which means it is a non-parametric algorithm. 

The algorithm at the training phase just holds the dataset and when it obtains new data, then it organizes that 

data into a category that is much identical to the new data 

K-NN algorithm is also known as the lazy learner algorithm as it does not learn from the training set directly 

rather it stores the dataset and at the moment of classification, it conducts an action on the dataset. 

Analyze Confusion Matrix 

This matrix is used to make the in-depth analysis of statistical data faster and the results easier to read through 

clear data visualization. The tables can help analyze faults in data mining and statistics. The analysis helps users 

decide what results indicate how errors are made rather than merely assessing performance. Confusion 

matrices use a simple format to log predictions. In rows of a confusion matrix for a machine learning model, the 

possible predictions are aligned on the right-hand side, and the actualities are along the top. Results of the 

matrix can include the correct indication of a positive as a true positive or a negative as a true negative, as well 

as an incorrect positive as a false positive or an incorrect negative as a false negative. 
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Figure 4: Confusion matrix for Naïve Bayes classification 

IV. RESULTS AND DISCUSSION 

After testing and training the dataset, their predictive accuracy is determined to find out which model is the 

best classifier for classifying the predictions accurately. As shown below, the Naive Bayes classifier model has 

the best predictive accuracy among the four models and the Logistic regression classifier is the least predictive 

accuracy. 

The accuracy of the four classifiers is as shown below : 

 

 

 

 

 

Figure 5: Classifier results graph 

V. CONCLUSION 

From the analysis, it is clear that the most affected districts in Maharashtra are Pune and Mumbai whereas the 

least impacted district was Hingoli. So people living in highly crowded cities were affected more and have to be 

careful as the thread of the pandemic isn’t over yet. Moreover, it can be inferred that the recovery rate is 

97.96% and the 2.04% fatality rate. After testing and training the dataset, their predictive accuracy is 

determined to find out which model is the best classifier for classifying the predictions accurately. As shown 
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above, the Naive Bayes classifier model has the best predictive accuracy among the four models and the Logistic 

regression classifier is the least predictive accuracy. The Naïve Bayers algorithm can be used for future 

predictions. 
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