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1 Introduction

Configuration Manual extensively explains the environmental setup of the research pro-
ject. It includes the hardware specifications, programming languages used and various
packages and libraries installed.

Configuration Manual also discusses about different results evaluated from the models
implemented in the research. Also, the exploratory data analysis, pre-processing and
other related information have been discussed in the report. The reason behind including
these information in this report is because these were not part of the research document
however they are worth discussion due to their relevant information.

2 Environment Specifications

2.1 Hardware Specifications

The research has been performed on the local machine with following configurations:

Operating System: Microsoft Windows 10 Pro, 64 bit
System Processor: Intel(R) Core(TM) i7-8550U CPU @1.80 GHz
Installed Memory (RAM): 16GB
Storage Capacity: 512GB SSD (Solid State Drive)

2.2 Technical Specifications

Following programming language and tools have been used in the research:

Python: Python software version 3.7 has been used for data collection, cleaning, pre-
processing and exploratory analysis, modelling and evaluation.

Anaconda3 Jupyter: Python 3.7 is by default supported by Anaconda3 and it is a
platform which is used for coding. Jupyter, a collaboration tool has been used in the
anaconda platform for writing the code because of its ability to combine code and share
them with anyone. It is easy in data cleaning and pre-processing.

Microsoft Excel 2016: Dataset was downloaded in csv file and MS Excel was used
to open this file.
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Following libraries and packages have been used in this research:

• import pandas as pd – used to calculate data and manipulations of the data
• import numpy as np – library for performing mathematical functions
• from datetime import date, datetime, timedelta - used for changing date time format
• import plotly.express as px - used for complex charts
• import plotly.graph objs as go - used for graph objects
• import matplotlib.pyplot as plt - used in plotting visualization
• import warnings – library for implementing alerts
• import matplotlib.pyplot as plt – library used for plotting graphs
• from sklearn.preprocessing import PolynomialFeatures, StandardScaler - library used
for implementing polynomial regression and data transformation respectively
• from sklearn.linear model import LinearRegression - used for modelling linear regres-
sion
• import statsmodels.api as sm – library used to implement statistical models
• from sklearn.metrics import mean absolute error,mean squared error – used for calcu-
lating MAE and RMSE
• from fbprophet import Prophet - library used for applying prophet model
• import math import sqrt – library used for performing square root
• import seaborn as sns – library used for data visualization
• import matplotlib as mpl - used for scaling graph data
• from statsmodels.tsa.stattools import adfuller – library used to conduct adfuller test
• from scipy import stats – library used to apply statistical functions
• from statsmodels.tsa.api import Holt - used for implementing Holt’s linear model
• from pmdarima.arima import auto arima – library used in auto arima score calculation
and implementing AR and ARIMA model

3 Dataset Source

Daily time series data from 31st Dec 2019 to 25th July 2020 for all the countries in the
world which are impacted by novel Covid-19 has been collected.

Data is downloaded from Our World in Data website (https://ourworldindata.org/
coronavirus-source-data) which collects all the data from ECDC (European Centre
for Disease Prevention and Control) and WHO (World Health Organization) and then
combines them into a proper structured format.

As the website is continuously updating data every day, dataset was downloaded till
the date 25th July. In order to work on the real time data, below mentioned website can
be accessed publicly. Dataset was downloaded into the local system, renamed for more
understanding and then loaded into the data frame using python jupyter.
To reproduce the dataset loading into the data frame, user needs to change the dataset
path as per the data located where it has been downloaded in order to load the dataset
into data frame.
Dataset contains 32584 rows x 34 columns and below is the snapshot of 1st 4 rows with
1st few variables.
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Figure 1: Sample Dataset

4 Data Exploratory Analysis and Pre-Processing

Data was loaded into a data frame and variables which were not important for the analysis
and which had more than 50% missing values were dropped from the data frame as shown
in below figure 2:

Figure 2: Variables Dropped

To make the visualization, tables and graphs more clear and easily understandable,
variables were renamed as shown below:

Figure 3: Variables Renamed

Correlation between some important variables are shown as below:
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Figure 4: Total Confirmed Cases correlation

Above figure shows that total confirmed cases by Covid-19 was highly correlated with
total deaths, new cases, new deaths and population.

Figure 5: Stringency Index correlation

Above figure shows that stringency index during Covid-19 was highly correlated with
new deaths, population, new cases/million, new deaths/million and total tests.

As shown in below figure 6, new dataframes were created out of the original one so
that the analysis could be done on each continents separately as well as country specific
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Figure 6: New Dataframes created

Below Europe continent map shows the number of Covid-19 confirmed cases in each
country and we can see that Russia has the highest number of cases reported followed by
Italy and least number of cases can be seen the countries with dark blue color.

Figure 7: Confirmed Cases in Europe

Below Asia continent map shows the number of Covid-19 confirmed cases in each
country and we can see that India has the highest number of cases reported.

5



Figure 8: Confirmed Cases in Asia

Figure 9 shows the Covid-19 confirmed cases and deaths weekwise respectively for
Ireland.

Figure 9: Ireland Analysis

Figure 10 as shown below provides the analysis of Covid-19 confirmed and total deaths
worldwide as of 25th July 2020.
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Figure 10: Worldwide Covid-19 analysis

Figure 11: Worldwide reported cases by day

Figure 12: Worldwide reported deaths by day

As shown in figure 11 and 12, most of the cases have been reported on Saturday and
deaths on Friday.
Figure 13 and 14 shows the trend of Covid-19 confirmed cases and deaths respectively
for top 20 countries.
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Figure 13: Trend of 5 countries with highest Covid-19 confirmed cases

Figure 14: Trend of 5 countries with highest Covid-19 total deaths

Figure 15 shows the Covid-19 confirmed deaths per million population for top 5 coun-
tries.
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Figure 15: 20 Countries with the highest Covid-19 deaths per million population

Figure 16 shows the worldwide Covid-19 confirmed cases vs Moving average for 10
days.

Figure 16: Worldwide Covid-19 confirmed cases vs Moving average for 10 days
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Figure 17: Worldwide Covid-19 total deaths vs Moving average for 10 days

Figure 17 shows the worldwide Covid-19 total deaths vs Moving average for 10 days.

5 Models Implementation and Evaluation

Confirmed Cases Prediction and Forecasting

5.1 Polynomial Regression Model

Figure 18: Polynomial Regression Model
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Figure 19: Polynomial Regression Model Prediction

5.2 Holt’s Linear Model

Figure 20: Holt’s Linear Model
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Figure 21: Holt’s Linear Model Prediction

Predictions by AR Model, ARIMA Model and PROPHET Model has been already dis-
cussed in the research report. Although only 15 day forecasting is shown in the research
report but in this document, 39 day forecasting will be presented.

Worlwide Covid-19 Confirmed Cases forecasting:
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Table 1: Confirmed Cases Forecasting

Confirmed Deaths Prediction and Forecasting

Figure 22: ARIMA Model
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Figure 23: PROPHET Model

Worlwide Covid-19 Confirmed Deaths forecasting:

Table 2: Confirmed Deaths Forecasting
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