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Abstract  

The outbreak of novel Coronavirus (COVID-19), which was caused by SARS (Severe Acute Respiratory Syndrome) which is now named 
SAR-CoV-2 which affected more than one-third of the world’s population, which is now considered as the global pandemic. Since the 
growth at an increased pace of the spreading of the virus, there is neither effective treatment nor a vaccine with little or no side effects nor 
well-established clinical research or management to cure or eradicate the virus. To endure the risk of reducing the mortality rate and to 
predict the age threshold at which there is a high chance of mortality risk even after vaccination in the European countries. There is a need 
for more detailed knowledge required for reducing the mortality rate which will be useful for the healthcare workers in providing better 
management. To provide a prediction model based on data gathered from vaccination reports, considering the factors: age, immunity, 
previous medical conditions. Providing an analysis of vaccines from different countries and their success rate and adherence side effects if 
any. To create a prediction model for the types of vaccines to use for the specific category of people based on the factors using simulations 
on VENSIM and machine learning prediction models. 
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1 Introduction 

The first outbreak occurred in December 2019, a 
pneumonia-like virus was detected in Wuhan (Hubei, 
China), and caused by a novel coronavirus namely severe 
acute respiratory syndrome coronavirus 2 which is now 
named SARS-CoV-2. Since the advent of the outbreak of 
the COVID-19 virus more than 110 million cases were 
registered around the globe with more than 2 million death 
cases. Since then, the public health responses have been 
working tirelessly in containing and reducing the rate at 
which the disease is being spread in several countries.  

With the growth at the increased pace of the spreading 
of the virus, there is neither effective treatment nor a vaccine 
with little or no side effects nor well-established clinical 
research or management to cure or eradicate the virus. To 
endure the risk of reducing the mortality rate and to predict 
the age threshold at which there is a high chance of mortality 
risk even after vaccination in the European countries. There 
is a need for more detailed knowledge required for reducing 
the mortality rate which will be useful for the healthcare 
workers in providing better management. 

Many countries have worked tirelessly in developing a 
vaccine for the virus. Pfizer/BioNTech, Covaxin, Moderna, 
and Oxford-AstraZeneca are among the first to have 
successfully passed the testing phase. 

Figure 1 (Data, 2021) [4] shows the daily doses given to 
people in different countries. 

 
FIGURE 1 COVID-19 Vaccination Doses Administered 

There is a need for more detailed knowledge required for 
reducing the mortality rate which will be useful for the 
healthcare workers in providing better management. 
Implement a  prediction model based on data gathered from 
vaccination reports, considering the factors: age, immunity, 
previous medical conditions. Performing analysis of 
vaccines from different countries and their success rate and 
adhere side effects if any and create a prediction model for 
the types of vaccines to use for the specific category of 
people based on the factors using simulations on VENSIM 
and machine learning prediction models. 
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FIGURE 2 VENSIM Classic SIR Epidemic Model 

Figure 2 (Vensim Epidemic, n.d.) [5] demonstrates the 
VENSIM classic SIR epidemic model from basic 
components, illustrates some VENSIM features, and some 
System Dynamics concepts of growth, equilibrium, and 
loop dominance (Vensim Epidemic , n.d.) for a better 
understanding of the prediction model for achieving faster 
and utmost reliable prognosis results for clinical.  

2 Overview 

This work discusses the scenarios for providing vaccination 
to the people based on the following issues: 

 Gathering the data based on the countries with age 

threshold. 

 Vaccination issued within the countries and people 

who had side effects with the vaccination. 

 Different age groups, previous failing health issues 

may require a different dosage of vaccine. 

 Machine Learning Prediction models. 

 VENSIM classic SIR epidemic model. 

3 Decision 

Using a set of open-source technologies we will be creating 
a Prediction model based on vaccination for different age 
groups/immunity rates. Taking this even further by 
analyzing different vaccines from different countries and 
their success rate helps to separate the types of vaccines used 
to cure a specific category of people (prediction model). 
Technically we will be using the different Machine learning 
models to predict the vaccine types and dosages required for 
a different set of people, depending on the different types of 
scenarios on the Streamlit API. Further, we will be 
simulating the VENSIM (Ventana Systems, Inc.)  

Classic SIR epidemic model from basic components, 
illustrates some VENSIM features, and some System 
Dynamics concepts of growth, equilibrium, and loop 
dominance  (Vensim Epidemic , n.d.) for a better 
understanding of the prediction model for achieving faster 
and utmost reliable prognosis results for clinical.  

4 Conclusion 

Developing a prediction model for prognosis of COVID-19 
using Machine Learning model and VENSIM simulations 
based on the data analysis. The data analysis is based on 
vaccination for different age groups, immunity rate and their 
previous health history by data analysis of different vaccines 
from different vaccine manufactures and their success rate, 
side-effects, and understanding the previous health records 
of the patients.  

This simulation would better yield the purpose of the 
vaccine beyond its significant performance and reduce the 
mortality rate by using the data efficiently and reducing the 
mortality rate which will be useful for the healthcare 
workers in providing better management. 

References  

 Hussin A. Rothana, Siddappa N. Byrareddy, The epidemiology and pathogenesis of coronavirus disease (COVID-19) outbreak 

 Laure Wynants, Ben Van Calster, Marc M J Bonten Gary S Collins, Prediction models for diagnosis and prognosis of covid-19: a systematic review 

and critical appraisal (doi:10.1136/bmj.m1328) 

 What you need to know about a COVID-19 vaccine https://www.unicef.org/coronavirus/what-you-need-to-know-covid-vaccine 

 How many COVID-19 vaccination doses have been administered? https://ourworldindata.org/covid-vaccinations  

 Community Coronavirus Model https://vensim.com/coronavirus/  


