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Abstract 

The SARS-CoV-2 (COVID-19), has drastically changed our human lifestyle, affecting it badly. This virus has spread 
quickly to 223 countries and territories worldwide, leading to more than 279 million confirmed cases and about 5.4 
million victims as of December 2021. Having a tool for analyzing and predicting the future of this disease it is very 
important for governments, medical systems, and economic sectors. Thus, the modeling of the spread and the 
prediction of the total number of cases has been analyzed extensively in many countries by several researchers. 
Some papers are published on mathematical modeling on the spread of COVID-19 in Albania. The aim of this 
paper is to study the spreading of COVID-19 in Albania. 

This research was based on official data available since October 31, 2021. We use the susceptible-infected-removed 
model (SIR) model and the susceptible-expected-infected-removed (SEIR) model to analyze and predict COVID-19 
spread in Albania. Both models are mathematical models used in epidemic outbreaks. The analysis includes 
confirmed and recovered cases, deaths and the growth rate in Albania. The authors have attempted to analyze and 
predict the disease along with its related issues to determine the maximum number of infected people, the speed 
of spread, and most importantly, its evaluation using a model-based parameter estimation method. Calculations 
are done using adaptive SIR and SEIR models featuring dynamical recuperation and propagation rates. The official 
data of COVID-19 spread in Albania, reported by the Ministry of public health, has been used to verify the current 
model results. 

Initially was shown that the two models, the SIR and SEIR models, had a good fit with the daily reported data. 
Overall, the SEIR model was able to predict disease trends better, but both models fail to fully capture the impact 
of other factors, such as social distance and vaccination. The two most important parameters of the SIR model, 𝛽 
varies between 0.024 and 0.283 and γ varies between 0.007 and 0.247. The basic reproduction number (R0) and 
reproduction number (R) fluctuates in interval [1.26, 3.826] and [0.536, 3.064], respectively. The reproduction rate 
fluctuates between 0.61 and 1.87 and has a very small coefficient R2 (in linear regression). SEIR model produced 
the average basic reproduction number 𝑅0 = 1.183, the average rate of infection 𝛽= 0.121 and the average rate of 
recovery 𝛾 = 0.105.

Both models fit well with the data, but their predictions are not so well, which means that other factors must be 
taken into account for more accurate predictions. 
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