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Pandemics can cause social, political, and economic turmoil that can interfere with the peoples’ lives and everyday occupations. The COVID-19 pandemic is a virus spread from person to person 
through the release of respiratory substances generated by a cough or sneeze according to the National Institute of Health (NIH). The virus’s mode of transmission has inspired the creation of global 
social distancing laws and transitions to a form of virtual proceedings for many professional and educational settings. Researchers have been studying the COVID-19 pandemic in order to create 
models that predicts the total number of cases and deaths that caused by the virus. In this study, a multiple linear regression and nonlinear regression model was derived to predict the total number of 
COVID-19 deaths since January 2020 in daily increments for each state in the United States. Multiple linear regression and Nonlinear regression models developed in this study in R and Python and 
the data used to plot daily U.S. state data have been generated from the Johns Hopkins University’s Github Repository. The performance of the linear regression model features a significant p-value of 
< 2e-16 while the nonlinear regression holds a significant p-value of  <0.001. This study will assist doctors and researchers in developing methods of mitigation to the spread of the COVID-19 
pandemic. Based on the predictions received by the generated models, forecasting of COVID-19 deaths could be observed over various period of time. 

Abstract

Methods

Future Discussion

• To implement this project further, the regression models 
could be extended to countywide data to predict cumulative 
deaths over each county.

• Demographics such as age, gender, and race could be an 
implementation in order to further describe how different 
groups of people are affected by COVID-19.
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Table 1: Tables containing coefficient estimates and their 
respective p-values generated for the model.

Data Collection
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Regression and 
Visualizations

R Studio Python

• SARS-COV-2:	Severe	Acute	Respiratory	Syndrome
• December	2019	– COVID-19	emerged	in	Wuhan,	

China.
• Causes	a	respiratory	sickness	that	transmits	through	

substances	released	during	a	cough	or	sneeze.
• Symptoms	usually	show	within	14	days	of	exposure.
• March	11,2020	– World	Health	Organization	(WHO)	

declared	COVID-19	as	a	global	pandemic.
• The	virus	forced	states	in	the	U.S.	to	issue	statewide	

social	distancing	orders.
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• A  p-value of < 2e-16 generated from the multiple linear 
regression model signifies that there is a significance 
between Cumulative Deaths and the predictor variables. 

• A  p-value of _____ generated from the nonlinear regression 
model signifies that there is a significance between 
Cumulative Deaths and the predictor variables. 

Objectives

• The aim of this project is to test the significance of 
different factors contributing to the total deaths caused by 
COVID-19.

• To execute this study, a multiple linear regression and a 
nonlinear regression will be the chosen method of 
approach.

Figure 1: On the left, are the equations used to perform each type of regression. On the right, are the dependent and independent variables used in 
the experiment. 

Figure 2: Visual plots of daily COVID-19 deaths in all states. Alaska has been enlarged to compare both models to actual data. 

Data Description and Regression Models

• Multiple Linear Regression Equation
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• Data
• JHU daily updated data

• 18 columns by 58 observations
• Consists of statewide cumulative COVID-19 data
• Used for model creation

• JHU time series data
• 13 columns by 8925 observations
• Consists of new and cumulative COVID-19 cases
• Used for plot creation

• Y – Cumulative Deaths
• X1 – Confirmed Cases
• X2 – Recovered Cases
• X3 – Active Cases
• X4 – People Tested
• X5 – People Hospitalized

A subset of the dataset retrieved from the Johns Hopkins’s Github Repository was created containing the 
necessary variables to carry out the regression models with as shown in Figure 1.

• Predictor Variable Significance

Variable P-value
Confirmed	cases	 <	2e-16
Recovered	Cases <	2e-16
Active	Cases	 <	2e-16
People	Tested	 0.177716
People	Hospitalized	 0.000939• Nonlinear Regression Equation

𝑌 = 𝑓(𝑋+, 𝑋1, 𝑋2, 𝑋3, 𝑋), 𝛽)


