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Insights of Exploratory Data Analysis (EDA) of Covid-19 Vaccine 

Administration in India 
 

V. L Badadare, S. S Jamsandekar, R. S. Kamath 

Department of Computer Studies, Chhatrapati  Shahu Institute of Business Education and 

Research (CSIBER), Kolhapur, MS – India  

 

Abstract: The goal of the study is to analyze the vaccination administration in India witha 

keen interest in finding meaningful insights using exploratory data analysis. In this study 

dataset from Kaggle comprising of covid-19 vaccination records of 8 months from January 

2021 to August 2021 is used   Vaccination details of all 36 the states and Union Territories 

are recorded in the dataset, and Python libraries including Pandas, Matplotlib, and Seaborn 

packagesare used to compare state-wise vaccination progress, analyze the share of covaxin 

and covishield in total dosage administered and to find the acceptance rate of covid-19 

vaccination in India. The finding of the analysis identified that Uttar Pradesh, Maharashtra, 

Rajasthan, and Gujarat are the top 4 states that administered the highest number of Covid-19 

vaccine doses. The study also confirms that for all the states in India the proportion of 

Covishield vaccine  dosage administered is higher as compared to Covaxin vaccine  

 

Keywords: exploratory data analysis, Covid-19, vaccination, visualization, python 

  

1.0 INTRODUCTION 

 

The COVID-19 cases upsurge, officially 

known as the coronavirus disease epidemic, 

would be a continuing global public health 

problem of coronavirus disease 2019 

(COVID-19). The outburst happened in 

Wuhan, China, in December 2019. The 

World Health Organization (WHO) 

classified COVID-19 as a Public Health 

Emergency of International Concern on 

January 30, 2020, and a pandemic on 

March 11, 2020. 79 231 893 cases globally, 

10,207,871 cases in India had occurred as 

of 29
th

 December 2020, with 1,754,574 

fatalities globally and 147 901 in India 

caused due to COVID-19.   By December 

2021 globally the confirmed cases raised 

upto  280,119,931 and 5,403,662deaths and 

in India 34,799,691 confirmed cases and 

480,290 total deaths, making it one of the 

worst pandemics in history. 

 

A big step taken by WHO and supported by 

various countries in combating the COVID-

19 pandemic was the acceptance of a 

vaccination campaign for SARS-CoV-

2.The upsurge in various vaccines 

developed by different pharmaceutical 

companies spurred curiosity about learning 

more about ongoing vaccination 

administration. 

 

Many researchers and statisticians have 

carried out different statistical and visual 

data analyses on vaccination data. Kamaraj, 

M. et. al. [1], studied types of covid 

vaccines available in India and the analyzed 

process of vaccination drive in India. They 

collected secondary data from the COWIN 

dashboard. They concluded that one must 

continue vaccination even if the 

vaccinations are less successful against new 

variants. Chakraborty, C. et. al. [2], have 

discussed the different parameters that lead 

to an increase in the Covid-19 second 

wave. They also illustrated barriers 

affecting covid vaccination drives in India 

Padma T. V. [3], stated that though India is 

one of the biggest suppliers of covid 

vaccine, it is struggling with lots of crises 

regarding covid vaccination. The author 

also stated that surging cases and vaccine 
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demand in India are leading to regional 

shortages 

 

V.M. Kumar et al[4], discussed numerous 

aspects like, various vaccines available in 

India, and COVID-19 VACCINE 

DISTRIBUTION, The author emphasized 

the overall crux of vaccine development 

and vaccination strategies used during a 

pandemic in a densely populated country 

(India). Panda, D. S et. Al. [5], presented a 

survey on covid-19 vaccine acceptance and 

safety concerns from a public perspective 

for Odisha, India., They concluded that,  

some safety concerns in adults as well as in 

children like side effects of a vaccine, and 

effectiveness, the spectrum of activity and 

cost are irrespective of age, gender, marital 

status, and occupation. 

 

With a keen interest in finding meaningful 

insights an exploratory data analysis on the 

scraped data from the Kaggle website using 

Python libraries including Pandas, 

Matplotlib, and Seaborn packages is 

carried out in this study. We have analyzed 

the vaccine administration data in India 

with  the prime objectives of this study is to 

compare state-wise vaccination progress, 

analyze the  share of covaxin and 

covishield in total dosage administered, and 

the acceptance rate of covid-19 vaccination 

in India 

 

2.0 MATERIALS AND METHODS  

 

In the previous Section, the authors 

reviewed several recent studies concerning 

covid vaccination in India, and it is 

interpreted that there is a need for proper 

analysis of Covid Vaccination status in 

India. 

 

In this study data set  used is Secondary 

data, collected from 

https://www.kaggle.com/ and  the tools 

used for analysis are MS-Excel 2013, 

Google  Python  Collaboratory 

 

Dataset Description: .csv format dataset 

comprising of State-wise Covid vaccination 

details in India incorporating 7633 records 

with 24 features is used for the analysis. 

 

Dataset features: [ 'Updated On', 'State', 

'Total Doses Administered', 'Sessions', 

'Sites‟, „First Dose Administered', 'Second 

Dose Administered', 'Male (Doses 

Administered)', 'Female (Doses 

Administered)', 'Transgender (Doses 

Administered)', 'Covaxin (Doses 

Administered)',' CoviShield (Doses 

Administered)', 'Sputnik V (Doses 

Administered)','AEFI', '18-44 Years (Doses 

Administered)', '45-60 Years (Doses 

Administered)', '60+ Years (Doses 

Administered)','18-44 Years(Individuals 

Vaccinated)', '45-60 Years(Individuals 

Vaccinated)','60+ Years(Individuals 

Vaccinated)', 'Total Individuals 

Vaccinated'] 

This dataset contains covid-19 vaccination 

records for 8 months from January 2021 to 

August 2021.  Vaccination details of all 36 

the states and Union Territories are 

recorded 

 

The study is conducted in 3 phases, First 

phase is the Data Extraction phase in which 

the dataset from Kaggle.com  was pulled 

and mounted on Google Colab using Panda 

libraries, followed by  Data Wrangling 

Phase,  carrying out different data 

preprocessing techniques to make data 

ready for EDA. The third phase is the 

Exploratory Data Analysis to attain the 

objectives of the study using python 

matplotlib and seaborn libraries. 

 

3.0 RESULTS AND DISCUSSION 

 
Data ExtractionSecondary dataset 

downloaded from Kaggle.com is stored on 

google drive and the drive is mounted in 

google colab, snapshot of it is shown in 

Figure 1. 
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Figure 1: Google Colab Drive Mount 

 

Pandas library is used to load a dataset, in Figure 2  shows the data set records 

 
Figure 2: Snapshot of Covid vaccine statewise dataset loaded 

 

Data Wrangling 

The phase of Data wrangling contains numerous data pre-processing activities such as  

o Checking Dataset for missing values 

o Handling missing data 

o Feature Selection 

Checking Dataset for missing values: check for missing values in the dataset is done by 

isnull() method. 

 
 

Figure 3: Output of missing values check 
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The results in Figure 3 indicate that the 

dataset contains some null values. Records 

with missing values may lead to false data 

analysis  

 

Handling missing data: In this study, 

the authors have attempted to omit all the 

rows containing the Null value and 

followed by omitting the columns 

containing the Null value. The resultant 

dataframe is the  “Clean_Data1”  as shown 

in Figure 4. And Figure 5 with no missing 

value. This pre-processed dataframe has 

7633 records with 19 features

 

 
Figure 4: Dataframe with all  missing row data omitted 

 
Figure 5: Dataframe with all  missing column data omitted 

 

Feature Selection 

For desired data analysis some features are selected manually as below: 

 
 

4.0 Exploratory Data Analysis 

 

In the previous phase,the authors have 

selected 9 features manually for further 

Exploratory Data Analysis. The current 

phase of Exploratory Data Analysis is 

divided into the following analysis 

activities: 

 

 State-wise vaccination details 

 Share of Covaxin and Covishield in 

total dosage administered 

 The acceptance rate of covid-19 

vaccination in India 

 

State-wise vaccination details groupby() 

functionality is applied on Final_Data 

Dataframe. For this grouping,the „State‟ 

feature is used as a grouping key, and 

sum() is used as the aggregation function 

shown in figure 6. 
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Figure 6: groupby () functionality is applied on Final_Data Dataframe 

 

It was observed that all the data values are of float type, so it is required to convert these 

values to the integer type. Figure 7 and figure 8 show the conversion of float to integer and its 

results respectively  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 : Conversion of data frame values from float to integer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Data frame values after conversion 
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Based on the above-mentioned outcome, visualization of State-wise vaccination details is 

presented by using a barplot as shown in figure 9. pyplot module of the Matplotlib package  

is used for the aforementioned visualization 

 

 

Figure 9: State-wise vaccination visualization 

 

 

 

Figure 10: Pieplot visualization of state-wise vaccines administered 

 

From a foreknown Exploratory Data 

Analysis, it is interpreted that,Maharashtra, 

Gujarat, Uttar Pradesh, and Rajasthan are 

the top 4 states that administered the 

highest number of Covid-19 vaccine doses 

from January 2021 to August 2021 shown 

in Figure 10. 

Share of Covaxin and Covishield in total 

dosage administered 

Most of the populace from India preferred 

either Covishield or Covaxin to fight 

against the plight of Covid-19. So, in the 

current phase, it is estimated that these two 

vaccines arethe most chosen. A Scatter 
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plot is used to present the state-wise 

proportion of Covaxin and Covishield in 

the total dosage administered 

 
Figure 11: Scatterplot to visualize the state-wise proportion of Covaxin and Covishield in 

total dosage administered 

It is observed from figure 11 that in almost 

all the states proportion of Covishield 

dosage administered is higher as compared 

to Covaxin 

 

The acceptance rate of covid-19 

vaccination in India 

 

The rapid development of the covid-19 

vaccine has given some hope to health 

practitioners around the world. The safety 

of the populace was dependent on 

vaccination,But the main challenge was 

acceptance of these vaccines among 

people. 

 

To show the acceptance rate authors have 

plotted individuals vaccinated against 

time, the plot in Figure 12. plots x-axis  

(Date) and Y-axis (total individuals 

vaccinated), from the plot it is observed 

that there is a positive correlation. i.e. 

Vaccination rate is increasing day by day 
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Figure 12: Line plot of date wise individuals vaccinated 

 

5.0 CONCLUSION 

 

In this article,the authors have visualized 

and debated the COVID-19 vaccination in 

India in terms of everyday vaccinations as 

per state, cumulative vaccinations per 

state, and share of Covaxin and Covishield 

in total dosage administered. The finding 

of the analysis identified that Uttar 

Pradesh, Maharashtra, Rajasthan, and 

Gujarat are the top 4 states that 

administered the highest number of Covid-

19 vaccine doses. The study also confirms 

that for all the states in India the 

proportion of Covishield vaccine dosage 

administered is higher as compared to the 

Covaxin vaccine. The acceptance rate of 

vaccines is observed to be increasing. 
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