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Abstract

The random movement of a group of infected people between cities is mainly discussed in this
study. We assume that there are a finite number of cities in total, and each movement is only correlated
to the city where the people are located, and not to the total numbers of moves and the process of moving
to that city. This study assumes that the time for each movement is one-day. Under the above
assumptions, we are going to find whether or not these infected people will definitely reach the specific

city, and we suppose that any city 1s connected to the specific city.

For the mathematical part, first I prove that when the number of moves approaches infinity, the
probability of infected people reaching the capital approaches 1. Then, the convergence of the expected
value and the variance is proved by the steady state theorem of the transition matrix. Finally, by using the

limit of the matrix or random variables, the relationship between the expected value and the variance 1s



found. This relationship has the limit problem converted into finding a solution of system of linear

equations.

Regarding the model implementation, the data in May, 2022 from the CDC was collected, and a
probability matrix was formed by averaging and replacing it with the relative infection rate. Thereafter, I
use the Lagrange multiplier method to find the equations that the minimum must follow. Then the large
number of random points and Newton method 1s used to iteratively obtain the optimal transition matrix.
Thus, we can evaluate the change of the epidemic. I use the Bootstrap Method to obtain the 95%

confidence interval of the relative rate of infection in June, and draw for comparison.
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