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Abstract

Introduction and Objectives: The new corona virus (Covid-19) was initially identified at the end of 2019 and caused a global health crisis. Increased
virus transmission, which has led to high mortality, has aroused the interest of scientists around the world. Therefore, different methods and models have
been widely discussed. To control the transmission of Covid-19, mathematical modeling is an important tool for estimating the main parameters of virus
transmission. More precisely, branching processes are one of the methods of modeling infectious diseases. Is. For this purpose, a special class of branching
processes with two types of people is considered.

Methods: In this paper, a two-state branch process method was used for the prevalence of Covid-19 in Iran. These models are intended to use daily
observational statistics only to estimate the main parameter of infection and to predict the average unobserved population of infected individuals. The
immigration component was also considered. The Harris and Lotka-Nagaev estimators were fitted to Covid-19 data to estimate the basic reproduction
number.

Results: According to Harris estimator, the basic reproduction number was close to one and according to Lotka-Nagaev estimator, less than one was
obtained for the basic reproduction number.

Conclusion: Considering that if the basic reproduction number is less than one, the disease can be controlled and the number of patients tends to zero.
Of course, it is necessary for the basic reproduction number to remain below one, to comply with health protocols and to carry out vaccinations and
government preventive policies.

Keywords: Branching process, Covid-19, Basic reproduction number, epidemiology, estimation.
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