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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.
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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
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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:
e Anaconda Navigator
e Jupyter Notebook
e Libraries/Packages:
e Pandas
e matplotlib.pyplot
e matplotlib
e plotly
o cufflinks

e 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 tous
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 L ayout

* 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:

e Countries and Cities reported

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

e 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 (APISs).

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 intoan

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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)

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. BO 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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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= botbixi+ bxf+ bx3+....bx !
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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1)  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:

A

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

thought of this:

v

The line effectively divides the classes. Simple class separation is

essentially what SVM accomplishes. Now, here's what the data looked like:

Qg
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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:

Z axis
Y

A
k4

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:

e [Forecast of growth in cases in future.
e Help in Better Prevention of upcoming situation.

e Getting the exact idea of current scenario using different representations (pie
charts, graphs).

e Understanding the overall spread in India and the world by latitude and
longitude.
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Implementation and Testing

Covid_19_DataAnalys:s/ & Collecting_Data - Jupyter Noteb: X +

@ localhost

; Jupyter Collecting Data Last Checkpoint: Yesterday at 11:12 AM  (autosavec) a Logout
File Edi View Cell Kemel Widgets Helf Not Trustec Python 3 (ipykemel) O
B + x @B 4 ¥ PR B C W wMakdown vii e

Importing Libraries

import pandas as pd
import numpy as np
import os

os.getcwd()

‘C:\\Users\\Ritvik\\Covid_19_DataAnalysis’

Importing the data

d_19_DataAnal

/id_19_DataAn

In [6]: dfil= pd.read_csv('C:
df2= pd.read_csv('C:
df3= pd.read csv('C:
dfa= pd.read_csv('C:
dfS= pd.read_csv('C:
dfe= pd.read_csv('C:
df7= pd.read_csv('C:\
df8= pd.read_csv('C:

ysis\\raw_datel
raw_dats2
\raw_data3
_datas
_date5
sis\\raw_datas

ra

d_19_DataAnal
d_19_DataAn

raw_data?
raw_datas

Inspacting any data frame

Covid_19_DataAnalysis/ X & Collecting_Data - Jupyter Notet

Cf ocalhost

[E] Reading iy

Jupyter Col\ecling_Dala Last Checkpoint: Yesterday at 11:12 AM  (autosaved) f’ ogout
File Edil View Insert Cell Helg Python 3 (ipykemel) O
B + & B 424 ¢ PRun B C M Makdow v |3
Inspacting any data frame -
I df1.info()
<class 'pardas.core.frame.DataFrame’>
Rangelndex: 17354 entries, © to 17363
Data columrs if‘)\'ﬂ‘[ 21 columns):
#  Columr Ner-Null Count Dtype
e Patiert Wumber 17306 non-null floaté4
1 State Patient Number 2457 non-null object
2 Date Announced 17364 non-null object
3 Estimated Onset Date © ron-null float6s
4 Age Bracket 167@ non-null ohject
5 Gender 3746 non-null object
€ Detected City 2166 non-null
7 Detected District 14578 non-null
g Detected State 173263 non-null
s State code 17363 non-null
10 Current Status 17364 non-null
11 Notes 16646 non-null
12 Contracted from which Patient (Suspected) 1537 non-null
13 Naticrality 1554 non-null
14 Type of transmission 2951 non-null
15 Status Change Date 17195 non-null
16 Source_1 17875 non-null

17 Source 2 33¢6 non-null  object >
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Covid_19_DataAnalysis/ X &

ey

Collecting_Data - Jupyter Noteb: X +

ocalhost

Jupyter Col\ecting Data Last Checkpoint: Yesterday at 11:12 AM  (autosavec)

File Edi ew Insert Cel W Help Not Trus Python 3 (ipykemel) O
B + =« @B 4 ¥ PRin B C W wmarkdown v | e

¢ Patient Number float64
1 State Patiant Numoer 2457 non-nu ohject
2 Date Announced 17364 non-null object
3 Estimasted Onset Date @ ron-null floatés
4  Age Bracket 1670 non-null object
S Gender 3746 non-nu object
€ Detected City 2166 non-null  object
7 Detected District 14578 non-null object
] Detected State 17363 object
S State code 17363 object
1@ Currert Status 17364 object
11 Notes 16646 non-null object
12 Contracted from wnich Patient (Suspected) 1537 non-null object
13 Naticnality 1554 non-null object
14 Type of transmission 2951 non-nu. object
15 tatus Change Datz 17195 non-null object
16 Source_1 17875 non-ni object
17 Source_2 33¢6 non-null object
18 Source_ 3 445 non-null object
19 Backup Notas 361 nhon-null object
20 Num Cases 17264 non-null inté4

dtypes: floathd(2), inthd(1), onject(18)

memory usage: 2.8+ MB

Checking all the cclumns - To see if all columns have the same name

Covid_19_DataAnalysis/ X =

i Apps

Collecting_Data - Jupyter Noteb: X

+

ocalhost

‘Réading fist

Jupyter Collecting_Data Last Checkpoint: Yesterday at 11:12 AM  (autosavec) Logout
File Fdi View call Kemal Help Not Trusted Python 3 (pykemel) O
B + & B 4 % PRn B C » kdown v a2
Checking all the cclumns - To see if all columns have the same name =
n [8]: dfl.columns
Out[8]: Index(['Patient Number', 'State Patient Number', 'Date Announced’,
‘Estimated Onset Date', ‘Age Bracket', 'Gencer', 'Detected city’,
'Detected District', 'Detected State', 'State code', 'Current Status',
‘Notes', 'Contracted from which Patient (Suspected)', 'Nationality',
'Type of transmission', 'Status Change Date', 'Source_1', 'Source_2',
'Scurce_3', 'Backup Notes', 'Num Cases'],
dtype='object')
In ]: df2.columns
0 Irdex(['Patient Number', 'State Patient Number', 'Date Announced',
'Estimatad Onset Date’, ‘'Age Bracket', 'Gencer', 'Detected City’,
'Detected District', 'Detected State', 'State code', 'Current Statu
‘Notes', ‘Contractec from which Patient (Suspected)’, 'Nationality’,
'Type of transmissicn', 'Status Change Date', 'Source_1', 'Source_2',
*Scurce_3", 'Backup Notes', ‘Num Cases'],
dtype='objact’)
In [18]: df3.columns
Index(['Entry_ID', 'State Patient Number', 'Date Arnounced', 'Age Erackest’',
‘Gerder', 'Detected City', 'Detacted District ‘Detected State’ v
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Covid_19_DataAnalysis/ £ Collecting_Data - Jupyter Noteb. X -+

C"+ @ localhost
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In [1@]: d¥3.cclumns
t[1@]: Index(['Entry_ID', 'State Patient Number', 'Date Anncunced', 'Age Bracket',
'Gender', 'Detected City', 'Detected District', 'Detected State
State coda’, 'Num Cases ‘Current Status',
'Contracted from which Patient (Suspected)', 'Notes', 'Source_1',
Source_2', 'Source_3', 'Naticnality', 'Type of transmission',
'Status Change Date', 'Patient Numbder'],
dtype='object')
Retain Necessary Columns
In dft = dfl.loc[:, Announced', A ', 'Gender', 'Detected City'
df2 = df2.loc|:, Announced’, ' ', 'Gender', 'Detected
df3 = df3.loc[:, Announced’ ', 'Gender', 'Detected
dfa = dfa.loc[:, Announced', ', 'Gender', 'Detected
df5 = df5.loc[:, Announ ‘ » 'Detected
dfée.loc[:, Announced’, 'A , 'Detected
df7 = df7.loc[:, Announced , 'Detected
df8 = dfg.loc[:, Announced , 'Detacted

o -

w B R A F R

Not Trusted

, 'Detected District', 'Detected
'Detected District', 'Detected
Detected 'Detected
'Detected 'Detected

Cetected

'‘Detected

'Detected
Detected

E} _Réading fist

Logout

Python 3 (ipykemnel) O

Covid_19_Datafnalysis/ Collecting_Data - Jupyter Notel

C'* © localhost

(autosavec)

Logout

File Edi flew Cell Kemel Not Trus'ec Python 3 (ipykemel) O
B + x @B 4 ¥ PRn B C » vi|es
Merging all data frames =
In [12]: df = dfl.append([df2,df3,dfs,6df5,df6,df7,df8])
df

Num Date Age . X e r Current

Cases Arinounced Bracket Gender Datected City Detected District Detected State Status

0 1.0 30/01/2020 20 F Thrissur Thrissur Kerala Recoverad

1 .0 02/02/2020 NaN NaN Alappuzha Aleppuzha Kerala Recovered

2 0 03/02/2020 NaN NaN Kasaragod Kasaragod Kerala Recoverad

3 10 02/03/2020 25 M Eait Dalhl (o East Delhi Delhi  Recoversd

a 10 02/03/2020 24 M Hyderabad Hyderabad Telangana Recoverad

22790 20 07/07/2020 NaN NaN NaN Dadra and Nagar Dadra and Nagar Haveli and Daman and Hospltelized

Haveli Diu

22791 9.0 07/07/2020 NaN NaN NaN NaN Sikkim Recoversd

22792 6.0 07/07/2020 NaN NaN NaN NaN SIKKIM Recoverad

22793 -1.0 07/07/2020 NaN NaN Nal Kozhikode Kerala Recoversd

22794 1.0 07/07/2020 NaN NaN NaN Wayanad Kerala Recoversd
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Making separate columns for Day, Month, and Year

n [13]: DATE = df['D
DATE. columns=

'].str.split('/',expand=True)
‘,'Month’, 'Year']

DATE
Out Day Month Year
0 30 01 2020
1 02 02 2020
2 03 02 2020
3 02 03 2020

22790 07 07 2020
22791 07 07 2020
22792 or 07 2020
22793 07 07 2020
22794 07 07 2020

145849 rcws x 3 columns

Covid_19_DataAnalysis/ X & Collecting_Data - Jupyter Noteb: X +

c ocalhost

i Apps

Jupyter Collecting_Data Last Checkpoint: Yosterday at 11:12 AM (autosavec) A
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Concatenating both the data frames along axis=1 %
In [14]: df=pd.concat([df,DATE],axis=1)
df
Num Date Age o A Current

Cases Announced Bracket Gender Detacted C“& Detected District Detected State Status Day Month  Year

0 1.0 30/01/2020 20 F Thrissur Thrissur Kerala Recoverec 30 01 2020

1 1.0 02/02/2020 NaN NaN Alappuzha Alappuzha Kerala Recoverec 02 02 2020

2 1.0 03/02/2020 NaN NaN Kasaraged Kasaragod Kerala Recoverce 02 €z 2020

3 1.0 £2/03/2020 45 M East e ’:J;";‘ East Delhi Delhi Recoverec 02 03 2020

4 1.0 02/03/2020 24 M Hyderabad Hycerabad Telengana Recoverec 02 02 2020

s A ‘ Dadra and Nagar Dadra and Nagar Haveli and - o

22790 20 07/07/2020 NaN NaN NaN Haveii Daman and Diu Hospitalizec 07 07 2020

227 -£.0 C7/07/2020 NaN NaN NaN NaN Sikkim Recoverec 07 07 2020

22792 -6.0 C7/07/2020 NahN NaN NaN NaN Sikkim Recoverec 07 Q7 2020

22793 -1.0 C7/07/2020 NaN NaN NaN Kozhikode Kerala Recoverec 07 07 2020

22794 1.0 €7/07/2020 NaN NaN NaN Wayanad Kerala Recoverec 07 07 2020
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Saving all the data in g single CSYV file

In [15]: df.to_csv('Covidi9India.csv')

FINAL DATASET

In [16]: df
i
il ol Num Date ge tectod Dletric o Current
Cases Antiouiiasd Bracket Gender Detected City Detectad District Detected State Status Day Month Year
(Y 10 30/01/2020 20 F Thrissur Thrissur Kerala Recovered 30 c1 2020
1 10 NaN NaN Alzppuzna Alappuzha Kerala Recovered 02 0z 2020
2 10 03i02/2020 NaN NalN Kasaragod Rasaragod Kerala Recovered 03 02 2020
3 10 02103/2020 45 w iEsstDeihl(Meany Cast Dehi Delhi  Recovered 02 03 2020
4 10 02/08/2020 24 M Hyderabad Hyderabad Telangana Recovered 02 03 2020
Y o Dacra anc Naga Dadra and Nagar Havell and
22790 2( )7/07/2020 NaN NaN NaN Havol Daman ani oy Hospraized 07 07 2020
2271 -390 07/07/2020 NaN NaN NaN NaN Sikkim Recovered 07 07 2020
227¢2 S0 07/07/2020 NeN NaN NaN NaN Sikidm Recovered 07 07 2020 of

Covid_19_Datafnalysis/ X & DataAnalysis - Jupyter N

ocalhost b taA t t B/ A F R

[E] Réading fist

Python 3 (ipykemal) O

Help Not Tr

Kemal

B + x @B 4 ¢ PRn B C » cose v E

In [1]: import pandas as pc
import numpy as np
import matplotlib.pyplot as plt

Reading the CSV file that was already created previously

df=pd.read_csv(' d19India.csv’,low_mamory=False)

df
t[2] Unnamed: Num Date Age e Detacted Current

0 caces Announced Eracket Gender Detected City District Detected State Statue Day Month Year

0 0 1.0 30/0112020 20 F Thrissur Thrissu Kerala  Recoverec 30 1 2020

1 1 0 02/0212020 NaN NaN Alappuzha Alappuzha Kerala Recoverec 2 2 2020

2 & 1.0 03/0212020 NaN NaN Kasaragod Kasaragod Kerala Recoverec ) 2 2020

4 ; ’ East Delhi - - s 5 A

3 3 0 02/03/2020 45 M (Mayur Vihar) East Delhi Delhi Recoverce 2 3 2020

4 B 1.0 02/0312020 24 M Hyderabad Hyderabad Telangana Recoverec 2 3 2020

145044 22790 20 070712020 NN NaN Nay DedraandMagar  DadraandNagarHavell oo ppye; 7 7 2020

Havel and Daman and Diu
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Removing unnamed column from the data &

data = df.iloc[:,1:]

data

0 4 Num Date Age v 2 P o Current 3
Cases Announced Bracket Gende: Delected City Detected District Detecled State Status Day Month Year
0 1.0 30/01/2020 20 F Thrissur Thrissur Kerala Recoverec  3C 1 2020
1 1.0 NaN NaN Aappuzha Nappuzha Kerala Recoverec 2 2 2020
2 10 NaN NaN Kasaragod Kasaragod Kerala Recoverec 3 2 2020
3 10 020372020 45 R East Deln Delii  Recoverec 2 3 2020
4 1.0 02/03/2020 24 M Hyderabad Hyderabad Teancana Recoverec z o 2020

£ s 3 S Dagra and Nagar Daara and Nagar Havell and 2 s
145344 20 0710772020 NaN NzN NaN Havel Daman and Diu Hospitalizec 7 7 202
145345 -8.0 07107/2020 NaN NeN NaN NaN Sikkim Revovere 7 7 2020
145346 6.0 07/07/2020 NaN NeN NaN NaN Sikkim Recoverec 7 7 2020
145347 -1.0 07/07/2020 NaN NzN NaN Kezhikcde Kerala Recoverec 7 7 2020
145848 1.0 07107/2020 NaN NN NaN ‘Wayanad Kerala Recoverec 7 7 2020

Covid_19_DataAnalys:s/ X &' Data Analysis - Jupyter Noteboo X +

C'* @ localhost

Jupyter Data Analysis Last Chockpoint: 12 hours ago (autosaved) " Legout
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B+ x @B 4 ¥ PRn B C W coske v |23

Inspecting the data frame

In [4]: data.info()

<class 'pandas.core.frame.Data“rame'>
RangeIndex: 14584 entries, @ to 145848

Data columns (total 11 columns):

# Columr Nor-Null Count Ctype

€ Num Cases 145846 non-null float6d
1 Date Announced 145849 non-null object
2 Age Bracket 66013 non-null cbject
3 Gender 62808 non-null cbject
4 Detected City 18549 non-null cbject
5 Detected District 137451 non-null cbject
€ Detected State 145840 non-null cbject
7 Current Status 145847 non-null cbject
g Day 145849 non-null inté4

S Month 145849 non-null inté4

10 Year 145849 non-null intéd

dtypes: float64(1), int64(
memory usage: 12.2+ MB

object(7)
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Inspect Null values in each column and calculating the percentage of null values in each column.

In [5]: round(data.isnull().sum(axis=0).sert_values(ascending=True)/len(data)*16a,2)

Out[5]: Date Announced a.0e
Day 9.00
Menth .99
Year 9.90
Current Status 2.80
Mum Cases 2.00
Detectad State 9.8l
Detectad District 5.76
Gencer 55.94
Age Bracket 53.85
Detected City 92.49

dtype: floated

= Covid_19_DataAnalysis/ X & DataAnalysis - Jupyter Noteboo X +

® localhost

File Edit View Insert € Ke

B + %« @B 4% PR B CH» v =

Total Covid-19 cases month-wise (This sum of monthly data consist of Hospitalized, Recovered, and Deaths) so
we will group the data by only those rows where Current Status is Hospitalized.

[6]: cata.groupby( Month')[ 'Num Cases’].sum()
Month
1 1.0
2 2.0

185.0
: Nun Cases, diype: floatsd

L7]: M = data|data| Current Status'|=="Hospitalizad’ |.groupby(Month')| "Num Cases’ |.sum()

7 15 .0
Name: Nun Cases, dtype: Float64

8]: M.plot.bar()
plt.shou()
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In [8]: M.plot.bar()
plt.show()
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_ Jupyter Data Anglysis Last Checkpaint: 19 hours ago (autosaved) e Logout
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Total Male/Female affected by coronavirus

1 [9]:  cata.groupby( Gender')[ Num Cases’].sum()
1: Gender
3 21294.0
N 12795.0
M 1.0
Non-Binary 12.0

Name: Num Cases, dtype: floaté4

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.

Q) Which age group is infected the most?

For this, we will group the data according to age and then use the sum function to find the no. of cases for each
age.

In [10): data.groupby('Age Bracket')!'Num Cases'].sum()

: Age Dracket

6.0 5.0
a. R.0
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Q) Which age group is infected the most? a
For this, we will group the data according to age and then use the sum function to find the no. of cases for each
age.
10]: data.groupby('Age Bracket')['Num Cases'].sum()

Age Bracket

6.0 5.0
0.1 8.0
“w.2 4.0
1.0
.0
97 1.0
’ 2.0
2.0
2.0
99.0 1,0

Name: Nun Cases, Length: 224, dtype: float64

Now we will sort the above data In descending order to find the age with the highest no. of infected people.

In [11]: cata.groupby( Age Bracket')[’ Cases’ ].sum().sort_values(ascending=False)

Age Brackel
0.0 1446.0

1242.0

) Ju pyter Data AHEWSE Last Checkpoint: 18 hours ago  (auios

File Edit View Insert Cell Kernel Widgets Help Not Irusted | Python 3 (ipykerr

H ¥ = 70 4 4 kR B C W o v =
Mame: Num Cases, Length: 224, dtype: flcatsd

Now we wlll sort the above data In descending order to flnd the age with the highest no. of Infected people.

Tn [117: data.grouphy('aga Bracket")[ 'Num Cases'].sum{).sart values(ascending=False)

Out[11]: Age Bracket

in.n 1446.6
aB.a 1242.6
35.0 1215.6
25.0 1198.8
Jz.a 1162.9
20.6 1.@
> Months 1.¢
3 months 1.0
34.9 1.@
99.9 1.6
Mame: Num Cases, Length: 224, dtype: fleatsd

The above data shows that the 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.
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Top 10 ages for the most no. of infections.

In [12]: X = data.groupby('Age Bracket')['Num Cases'].sum().sort_vzlues{ascending=False).head(18)
X

Out[12]: Age Bracket

30.0 1446.0
40.0 1242.0
5.0 1215.9
25.9 1198.0
32.0 1162.0
45.0 1108.0
28.0 1084.0
4.0 1033.0
26.0 1017.0
27.0 1014.0

Name: Num Cases, dtype: floatéd

In [13]: X.plot.bar()
p1t.show()
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Check State-Wise Total Cases in India
In [14]: |¥=data[data[ 'Current Status’']=="llespitalized'].groupby('Detected State’)['Num Cases'].sum()}.scrt_values(ascending=False)

¥

Oul[14]: Detected State
Maharashtra 217187.9
lamil Nadu 11858f .6
Delhi 162827.0
Guijarat 14637.0
ULLar Pradesh
Telangana
Karmilakin
Wosl Bongal
Rajasthan
andhra Pradesh
Haryarnid
Madhya Fradesh
Assam
Bihar
adisha
Jammu and Kashmie
Punjab
Kerala
State Unassigned
Chhattisgarh

ULLaralkhand
Jharkhand
in
Iripura
Manipur
200000
150000
100000
50000
0
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How many cases everyday?

In [1e]: Day=data[data[ 'Current Status']=='Hospitalized'].groupby(['Month', Day"]1)[[ 'Num Cases']].sum()

Day
Out[16]: Num Cases
Month Day
4 50
5 1.0
37 20
9 40
10 40
3 22718.0
4 240180
7T 5 239420
6 225000
7 231470

124 rows » 1 columns

_: Covid_19_DalaAnalysis/ & 'Dala Analysis - Jupyler Nuleboo X +
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In [17]: |Day.unstack(level=0).plot(kind="bar',subplots=True, [igsize={10,10))
plt.show()
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In [18]: data[dsta[ Current Status’

Decessed' ][ 'Num Cases'].sum()}

Cut[18]: 19817.6

No. of peaple who have dled In a partlcular state

in [19]: data[dstal Current Status']=="De

].groupby( Uetected State’)[ Hum Cases’].sum{).sort_values(ascending=False)

Cul[19]: Detected State

Maharashtra 8919.9
Delhi 31172.0
Gu jaral 1831.0
Lamil Nado 1614.8
Uttar Fradesh 98,9
West Bengal I T
Madhya Pradesh 521.9
Rajasthan 433.8
Karnataka 499.9
Telangana 239.90
Haryana 276.0
Arncdhriy Pradesh 221.0
Punjak 19498
Jammu and Kashmir 138.9
Bihar 9/.9
Qdisha 1.9
Uttarakhand 43.8
Kerala 7.9 o
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Importing Libraries

[1]: dmport numpy as np
import pandas as pd
import matplotlib.pyplot as plt

Importing the CSV file

[2]: data = pd.read_csv( Covid19India.csv',low_memory=False)
data
Unnamed: Num Date Age s . Detected . Current
0 Cases  Announced  Bracket O¢nder  Detected City Dinirtet Deected Stete Status D2y Month Year

0 0 10 30012020 2 i 1hnssur Keraia 30 1
1 10 NaN  NaN Alappuzha Kerala 2 2
2 2 10 NaN  NaN Kerala  Recovered 3 2
3 3 210312020 a5 1 ,,‘_VT East Deini Deint  Recovered 2 3 220
4 4 10 02032020 2 " Hyderebad Telargana  Reccvered 2 3
o0 _ o Dadiaand Nagsr  Dadia anc Nagar Havel . .
22790 o orori2020 ) o ] 7 2020 =
145844 22790 20 0772020 NaN  NaN NaN e e Damanana b Hoskiliced 02
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a
Removing the unnecessary columns
In [3]: data.iloc[:,1:]
Num Date Age R Current
P .. A Detected City  Detected District ed State tatn Day Month Year
0 10 30101/2020 20 F Thrissu Thrssur Kerdla  Recovered 30 1 2020
1 10 Q20021207 NaN NaN Alappurra Karala Recoverea ? 2 X
2 10 NaN  NaN Kasaragod Kasaraged Korla  Recovered 3 2 2020
3 10 4 y EtDuli M East Debi Dol Rewwvered 2 3
Vihar)
4 10 U220 74 "] Hyterabadt Hyocerabza Ialanjana Recoveren 2 3 WA
0 Q7/07/2020 Dadra and Nagar Haveli and S or0
145344 20 €7/07/202C NaN NaN NaN avell Daran and Dl Hospitaized 7 2020
145345 90 NaN NaN NaN NaN Sik<m Reccvered 7 7
145346 60 NaN  NaN NaN NaN Sikim  Recovored 7 7 2020
145347 10 NaN NaN NaN Kuzhikove Kz1dla Recuveed T 7
145348 10 NaN NaN NaN Wayanzd Karala 4
145849 rows * 11 columns

Craunine dntn dovuion (far Lazi Limane O
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Grouping data day-wise (for applying Linear Regression)

4): Day = data[data[ 'Current Sta italized'].groupby(['Month®, Day ' 1)[[‘Num Cases']].sun()

Day
Num Cases

Month Day

4 50
5 1.0
3 T 20
9 0
10 0
3 207180
4 24018.0
7 5
6 22500.0
7 23147.0

124 rows * 1 columns
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7 23147.0

124 rowe x 1 columng

Generating the value of X-axis variable (no. of days)

len(Day)

124

Generating an array equal to the length of Day

¥ = np.arange(len{Day))

*

3, 4, 3 B, 7, a, 9, 1e,
16, 17, 18, 13, 2@, 21. 22, 23,
29, 38, 31, 32, 33, 34, 35, 36,
47, a3, aa, 45, 4am, 47, 48, a4,
55, 56, 57, 58, 59, 60, 61, 62,
3, 69, "9, 71, 72, 73, 74, 75,
81, 82, 33, B4, 85, 86, 87, 88,
3. 94, 95, 95, 37, 398, 99, lel, lel,
18k, 167, 18, 189, 114, 111, 112, 113, 114,
119, 120, 121, 123, 123])

array([ 0, 1,

Mot Trusted Python 3 (ipykemel] O
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y= Day.values
y

Jjupyter Predict number of corona cases using Linear Regression tast checkpoint: 12082021 (autosaved)

1 [8]:

array(||5.00002-00],
1.0000e-00],
[2.0000c:00],
[4.0000e-00],
[4.0000e-00],
| 8. @000e-00|,
[4.0000e+00],
[6.0000e-00],
[1.1000e-01],
0000e-00],
20000+01],
.4000c 1 01],
.2000e-01],
.1000e-01],
2000e+01],
7000601,
9000e-01],
2000e+01],
.3000e-01],

%

EAT el

©

i

Scatter plotb/w X and Y

plt.scatter(x.,y)
plt.shou()
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File Edit iaw Insert e Kerne! Widgets Help Not Trusted Python 3 (ipykemel] O
B + x A B 4+ ¥ PR B C P Makiow v =@
Scatter plot biw X and Y &
plt.scatter(x,y)
plt.show()
3500 -
Y
10000 {
5000
Re-shaping the array x to 2D (required to train the model for numpy array)
In x.reshape(-1,1)
M.
it[14]: array([[ o],
[ 2
¢ 21
L 3] b

Covid_19_DataAnalys:s/ X & Predict number of corona cases . X + 4 . 2 sy s

C“* @ localhost ! t ; I : j T A B % B A A F'h

[E] Réading fist

File Edit iew Inset  Cell  Keme igets  Help Not Irustad Pythor: 3 (ipykemel) O

B + @B 4 ¥+ PRn B C P Makiow v =

Re-shaping the array x to 2D (required to train the model for numpy array)
1 [14]): x.reshape(-1,1)

array([[

[

[

i

[

[

L

[

[

[

[

[

[

[

[

[

[

[ .
Importing Linear Regression model from Scikit-learn library

1]: from sklearn.linear_model import LinaarRegression

regressor = LincarRegression()
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Covid_19_DataAnalysis/ X & Predict number of corona cases

C* © localhost

File iew Insert €l Kemne! Help Not Trustad Python 3 (ipykemel) O

B 4+ % AR 4+ ¥ PR B C P Makiow v =

Now we will plot the best fit line over the the earlier plotted scatter plot

In [29]: Vp= regressor.predict(x)
Yp

array([[-4553.47612903

[-4381.97114083],
-4210.46615264],
-4032.96116444 ),
3867

2903],

.95118804],
.44619984],

-2666.

2495
2323
2152,
-1980.9
1809
637.89132966] ,
-1466.38634146 ],

1]: plt.scatter(x,y)
plt.plot(x,Yp)
p1t.show()

Covid_19_DataAnalysis/ X & predict number of corona cases . X +

C"* © localhost

i Apps

Jjupyter Predict number of corona cases using Linear Regression tast checkpoint: 12082021 (autosaved) 2 1
File Edit iew Insert el Help Not Trusted Pythor 3 (ipyker
B + | @ B 4 ¥ PRin B C P makiow v =

plt.scatter(x,y)
plt.plot(x,Yp)
plit.show()

25000 §

‘ o

10000 |

g

8 100

In [33]:
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& covid-19 forcasting - Jupyter No - X +

C"* © localhost

Jupyter covid-19 forcasting (autsaveq) ™ ut
File Edit W Insert Cel Kerne! Widgets Felp Not Trusted Pythor 3 (ipykemel) O
B+ @B 4% PRn B C MW cw v =
I regressor, intercepl_ #
array([-4553.47612903))
In [115]: regressor.coet_
array(||171.5049882] |)
In [116]: | regressor.predict([[152]])
array([[21515.2820771]1)
18] | of
Pt OO R Detectsd City  Detscted District Detscted State Day Month Year
0 1.0 2C F Thrissur Kerala 30 1
1 10 NaN  NaN Alappuzha Alappuzha Korala 2 02
2 NeN  NeN Kesaraged Kesarsgod 03 02 2620
BRIV - East Celni (Mayur East De >
3 10 02/03/2020 45 N Vhar East Delhi 02
: 10 0z032020 24 y Hycerabad Hyderabad 02 03 2020
22730 20 07/07, NaN NeN NaN Dadra end Nagar Dacra and Naga® -avei afm Hospilaized or o7
Haveli Daan and Diu

& covid-19 forcasting - Jupyter N : - : 3 o s 2]

C ¢ © localhost : t i f ting @ B R A F'R E

[E Réading

File Edit . " = Helr Not Trusted Python 3 (ipykemel) O
B + QB 44 ¥ PRn B CH» de v B
-
In [1 Day = df[df["Current Statu "].groupby ([ "Month", "Day"]) [["Num Casec”]].sum()
Day
Num Cases
Month Day
04 50
0§ 10
0 07 20
09 ¢0
10 40
03
04
o7 08
06
o7
124 rows * 1 columns
120]: x = np.arange{len(Day))
X

arpavil A 1 d E! a = 3 7 2 a 1@ 11 M
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& covid-1¢ forcasting - Jupyter N

ocalhost

B + x g B 2+

X
x

array([ o,

= Day.va

(o

¥ PR N

= np.arange(len(Day))

1
14, 15,
27, 28,

~

a0, a1, 42, a3, aa,
53, 54, 55, 56, 57,
66, 67, 68, 69, 79,
79, 80, 81, 82, 33,
97, 93, 91, 95, 95,
105, 106, 107, 108, 129,
118, 119, 120, 121, 122,

lues

ey
a/ d()F‘-Ud] "
59180404,
5151c04],
3560e~04],
5656e-04],

.. 68680404],
.8205¢-04],

8255e-04],
0142e-04],
9610e<04],
84 “HFHHA] 5
22560-04],

1.9429¢+04],

4,
17, 18,
3e, 31,

a1,
114,

Pythor: 3 (ipykemel

o]

& covid-19 forcasting - Jupyter Nc

C' © localhost

o2,

B-®& A F°8

Jupyter
File Edit ew n K ) Help 3 (ipykemel
S + 3 B 4 % pPRin B C » 4 v =
[ X = shape (-
In [144]: from sklearn.preprocessing import PclynomialFeatures
poly = Polynomialleatures {degr = 5)
X = poly.fit_transform(x)
X
array([[1.0 000000
0.00 ¢ , ©.0000000 5
[1.00000000e+0¢, 1.000000002+00, 1.€0000006e+02, 1.00000000e+00,
1.0 . 002000000400 ],
[1. s 0000400, 4.C000000Ge+09, £.00000000e+00,
1.6000€0000+01, 3.20000000e401],
[1.00000000c10¢, 3.00600000c100, 9.C0PORO0EC+0D, 2.70200000c+01,
8.100000002+01, 2.43¢000000+02],
[1. VOVBLOYYR+VE, VOUYYE 1YY, 1.EUVUNVYEC+V], 6.40000UVVE+V],
2.560000000+02, 1.02400000e+03],
[1.0000€000e+0€, 5.000000002+00, 2.50000006e+01, 1.25000000e+02,
6.25000000e+02, 0000e+03 ],
[1.0000€0000+0¢, 6.00000000e+00, 3.60000000e+01, 2.163000
1.29600000e+03, 7.77600000e403],
[1.00000000e+00, 7.0000 2400, 4.90000000e+01, 3
2.40100000e+03, 1.68070000e+04],
8.00€00000e+00, 6.4000000€e+01, 5.12000000e+02,
3. 27€80000e+04],
9,000000002100, 8.10000006e+01, 7.29200000e+02, A

) Keading fist
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& covid-19 forcasting - Jupyter N

@ localhost

ading figt

File Edit liow nsert Kerne Widgets Help Not Irustad (o]
+ | X A 0B 4% PR B CH de vi| &2
I 1: pd.DataFrame(X)

0 1 2 3 4 5
0 10 3¢ 0.0
1 10 10 10
zZ 9 40
3 10 0 a0
4 10 40 16.0
10 10 130 141610 15
120 10 1200
121 10 1210 146410 17715610 2143588810 2503742410
122 10 1220 148840
123 10 123C 151290 ) 6e+10
124 rows * B columns
[1an]: from sklearn.linear_model import |insarkegrassion
regressor = LinearRegression()
regressor. fit(X,y)
LinearRegression()

& covid-19 forcasting - Jupyter No X +

C+ © localhost ook D naly f ting.i ® ¥r

File t Insert el Kemel ye . Not Trustad [e)
g + 3 B 4 % PR B C H» de v =
L1140 ) | TIUM SALEGIIN ZIUEAI_IIVUEL AIPUCL LLIZA MEEI2sS LUl =
regressor = LinearRegression()
regressor.fit(X,y)
LinearRegression()
In [147): regressor.intercept_ #
In [148]: regressor.coet_
It 1 array( [| 9. 0000000 +00, 3.4/98/6/5p441, 2.334294148e4+08)
7.91412887e-02, -7.69 89e-01, 3.006! 2e-06]1)
In [149]: yp = regressor.predict(X)
yp
.
array([[-1.11292092e+02],
[-7.874789360401 ],
[-5.01054241e401],
[-2.58171045e+01],
[-4.55311345e+00],
[ 1.37989727e+01],
[ 2.96345a15¢401],
[ 4.33323048e401],
[ 5.52546596e+01],
[ 6.57480494e+01],
[ 7.51433243e401],
[ ®.4/5610230401],
[ 9.18871302e+01], Y
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& covid-19 forcasting - Jupyter N

C"* © localhost

Kerne Widgets Help

B + ¥ @ B 4+ ¥+ PRn B C P co v B8
plt.scatter(x.y)

plt.plot(x,yp.color="k")

plt.show()

10000 { .

regressor.score(X,y)*100

99.04976030995705

I x
array([[ o],

[ 1,

[ 2],

[ 31,

1 L4l

= + 9 @0 s ¥ PR mC» 3 v =
156]: regressor.predict(poly.transform{[[125]]))
array([[26139,59234236]])
e I
I 1581 ¢f
- Num Date Age »
Cases Aniouncad Bracket ENder Detectzd City  Detected District
0 10 20 F Thrissur Thrissur
1 10 NaN  NeN Alappuzha Alappuzha
2 10 030212020 NaN  NaN K Kasaragn1
3 10 15 jy TEastiel East Delhi
4 10 24 v. H Hyderabad
22790 20 0410112020 NaN  NaN Nany  Dadraznd Nagar
Havell
22791 0.0 NaN NN NaN NaN
22732 6.0 NaN NaN NaN NaN
22793 10 0IiN70 NaN  NaN NaN Keznkoaa
22794 10 NaN NaN NaN anad

Detacted State

Dadra and Naga- Havel and
1aman and (X

Sik<im

Skxim

Current
Status

Rocevered

Recovered
Racoveren

Recevored

Python 3 (Ip:

Month
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& covid-19 forcasting - Jupyter N

C* © localhost

Jupyter covid-19 forcasting  (autnsaveq) ~ T
File Edit " Insert el Kerne! Widgets  Help Not Trusted Python 3 (ipykemel) O
B + & A B 24 ¥ PRn B C P co v =2

]: Uay = df[df["Current Statu pitalizad”].groupby([“Month”, “Uay"])[[“Num Cases”]].sum(} -
Day
Num Cases
Month Day
04
05
2 o 20
09 0
10 40
03
04
o7 05
0
07
124 rows x 1 columns
In [150]: x = np.arange(len(Day))
X
array([ ©, 1, 2, 3, 4, 5 5 7, 8 9, 10, 11, 12,

314 1S, 1A, 7. IR, 19, 2A. 21. 22. 23 2a. 25

& covid-19 forcasting - Jupyter N

C"* © localhost

i Apps

Jjupyter covid-19 forcasting (aumsaved) A 1

File Edit iew Insert €l

Trusted Python 3 (ipyker

B + B 24 ¥ PR N
91 92;. '93; "M 98, 99, 100, 101, 102, 13,
04, 105 06, 107, 108, 199, 114, 111, 112, 113, 114, 115, 116,

17, 118, 119, 120, 121, 122, 123])

In [151]: y = Day.values
-y

array([[5.0000e+00],
(L. 0000e-00],
[2.0000e-00],
[4.0000e-00],
[4.0000e-00],
(8.0000e-00],
[4.anone-00],
[6.0000c00],
[1.1000e-01],
[8.0000e-00] ,
[1.2000e+01],
L
[
[

1.40000-01],
2.2000¢:01],
2.1000e-01],
[5.2000e+01],
[6. 7000e-01],
15.9000e+01],
[8.2000e-01],
3000e-01], o

in [154]: = x.reshape(-1,1)
y= y.reshape(-1,1}
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& covid-19 forcasting - Jupyter N

C"* © localhost

“ Jupyter covid-19 forcasting  (autsaved) ~ out

File oW Insert el Kerne!

B 4 % PR B C H» de ~ =

Tn [158]: from sklearn.preprocessing import STandardScalar
sc_X = StandardScaler()
sc_y = StandardScaler()
sc_X.fit_tran
= sc_y.fit_transforn(y)

ra(x)

[-1.71813853],
[-1.69020132],
[z 641 1,
[-1.63432689],
[-7.6063896R],
[-1.57845247],
[ 1.55051526],
[- 2578041,
[ 49464083],
[-7.46670362],
|

[

[

[.
[

[-
[

I-
!,

aeray([

52

1.43876641],
1.4108292 1,
382891991,
1.35495477],
32701758],
1.29908035],
1.27114314],
1.24320593],
1.21526871], ~

In [156]: from sklearn.svm import SVR I

& cowd-19 forcasting - Jupyter N

C" ¢ @® localhost

Apps

Kerne!

B+ @B

4 ¥ PRn B C » e - =2

1 from sklearn.svm import SVR -
regressor = SVR(kernel="rb#")
regrossor Fit(Sx; Sy raval())
SVR()
157): | regressor.score(Sx,Sy)*100
98.55266794938339
In [1/8]: plt.scatter(sx,Sy)
plt.plot(Sx,regressor. predi ", lincwidth=3)
plt.show()
-
25 2
204
151
104 .
05 .
S -
004
-0 4
-1¢ -05 00 05 10 15
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& covid-19 forcasting - Jupyter No' . X +

Fle Edt View Insert el Keme ! NotTrasd o
B + QB 4 ¥+ PR B CH I > =
In [172]: |¢f -
_Num Date ASE  onder Detect=d City  Detacted District Detected State Curent 5. Month Year
Casss  Announced  Bracket Status
0 1.0 20 F Trrssur Thrissur Kerala Reccverec 30 01 2020
1 10 NaN  NaN uzha Alappuzha Koo Rocev 02 02 2020
2 10 NaN  NeN Kasen avod Kessaiagod Keds  Rewvesd 03 02 2020
3 10 45 Y ta””’"“”ﬁgn East Dehi Dami Recovered 02 03 2020
1 10 2 M Hycerabad Hyderabad Tolngana  Reccversd 02 03 2020
2 1adra end Nagar 1acra and Nagar Havel and = , .
227130 /0 NaN NaN NaN Haveli Daman and Diu Hospitai7ea ) a7 220
22791 00 NaN  NaN NaN NaN Skim  Reccvered 07 07 2020
2192 60 NaN  NaN NeN NaN Skaim  Rewwsed 07 O7 2020
22793 10 0/0772020 NaN NaN NaN Koztwkoda Karala ) o7 2020
22794 10 NaN  NoN NaN Viayanad Korala o7 07 2020
145849 rows 11 columns
173]: Day = df[df[Currer spitalized”].groupby([“Month™, Day" 1) [[“Num Cases”]].sum()
Day
Num Cases

& covid-18 forcasting - Jupyter Ne

ocalhost

B + x @B o % pPRn B C P co v 3

In [173]: Day = df[df["Current Statu
Day

"Day"])[["Num Cases"]].sum()

Num Casas

Month Day

07 05

07 231470
124 rows * 1 columns

In [174]: X = np.arange(len(Day))
x = x.reshape(-1,1)
x

array([[ 0]
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& covid-19 forcasting - Jupyter N

B + | x @B 4% PRn B C H» e v 2
In [174]: x = np.arange(len(Day)) =
x = x.reshape(-1,1)
X
array([[ 0],
[ 1,
L 2]
[ 3),
[ 4],
[ 5],
[ 6],
L 7h
[ 8],
[ o],
[ 0],
[ 1
[ 12],
[ 3],
[ 141,
[ 15],
[ 18],
[ 7],
[ 28], u
In y = Day.values
y
1 array([|5.00002-00),
[1.0000e-00],
[2.0000e-00],

[4.0000e-001,

& covid-19 forcasting - Jupyter No X +

C"* © localhost

Jjupyter covid-19 forcasting (autoszved)

B 4 ¥ PRin B C » 4 v| =

In [176]: from sklearn.tree import DecisionTreeRegressor
regressor = DecisionTreeRegressor()

regressor. fit(x,y)

DecisionTreeRegressor()

yp = regressor.predict(x)
P

array([5.00002+00, 1.
00000100, 4
1.2000e+01, 1.
b./00ves01,
5.8000e401, 1.4000e+02,
3.0600e+02, 2

, 4.0000¢+00,
v , 1.1000c101,
20000421, 2.1000e+01,
206Ve+91, b.3V0VE+V1,
23600422, 1.0600e+02,
8500e492, 5.56006+02,

Suuve+v1,

T

6.0
8.7000e+02,
8.84006+02,

002402,

5300e+02,
Ous+@3,

5800e+92,

580 .2430€+03,
2200492,

+.3700e+03,
.6670€+03,
020e+03,

1.8020e403,
710e+03,

7.2460e+9.
7.723

4.000%e+00,
0009¢100,
20022401,
/.5000e401,
1.780%e+62,
5.7602e+02,

. B
B aA TR

] Réading fist

Python 3 (ipykemel) O
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& covid-19 forcasting - Jupyter No X +

©® localhost

Fi Insert e Ke ge b rustod o
B + x 4B 4+ PRNn B C H» v 2
I plt.scatter(x,y) -
plt.plot(x,yp,color="k",linewidth=2)
plt.show()
20000 4
20000 {
000 {
0
0 X & &0 a0 1 120
In [182]: regressor.score(x,y)*10a
100.0
1 regressor.predict([[125]])
array([23147.])
In [184]: regressor.predici([

arcav([23147,1)
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Limitations

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

e Every COVID cases may not be reported, checked and confirmed.
e Lag due to reporting or data entry.

e 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-109.

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.
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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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