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Introduction
The earliest case of the novel coronavirus, referred to as COVID-19, was reported in a region in China known as Wuhan. The virus contracted in China, and has spread throughout the entire world. On 11th February 2020, the World Health Organization (WHO) declared the COVID-19 as a global pandemic and requested it to be given international concern. The most common Symptoms of COVID-19 include high fever, coughing, shortness of breath, and sore throat. This was agreed by Zheng et al. (2020). The major entry points of this virus are through the eyes, mouth, and nose. The World Health Organization in conjunction with the Local and Federal government together with the Ministry of Health have laid down measures that can reduce the spread of the deadly COVID-19. As written by Kraemer et al (2020), the main way of curbing the spread of the novel coronavirus is by minimizing human mobility and human contacts, through lockdown and closing of schools in extreme cases. Other ways of controlling the spread of this virus are by regular handwashing with soap, sanitizing hands and surfaces, keeping social distances, isolating the infected people, wearing face masks, avoiding touching the eyes, mouth, and nose, and covering the mouth and nose while coughing or sneezing. 
The aftermath of COVID-19 ranges from social, economic, and political impacts (McKibbin, 2020). Therefore, it is of great concern for governments, and the global fraternity at large, to estimate the number of infections and recoveries as well as deaths resulting from the novel coronavirus. These projections will, therefore, be used to model the impact of COVID-19 on populations, and economies, hence, relevant, and appropriate recommendations can be made concerning the same. This study uses COVID-19 data to model the number of susceptible, infected, and recovered patients. The impact of the spread of COVID-19 in Pennsylvania on unemployment will also be discussed.
COVID-19 in Pennsylvania
Timeline of COVID-19 in Pennsylvania

The first confirmed positive case in Pennsylvania was tested on 9th March 2020, with the first death due to COVID-19 being recorded 14th March 2020. The government put measures for social distancing on 15th March 2020. On 2nd April 2020, the state recorded the first full recovery and discharge of a COVId-19 patient. However, on 12th April 2020 the government announced a partial Lockdown, and this was alleviated on 27th April 2020. Schools closed on 2nd May 2020 and reopened on 4th May 2020.
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Method
The rate of unemployment is calculated by dividing the total number of the unemployed population by the total population fit for employment. A person is said to be unemployed if he/she is fit for employment but he/she is not engaged in any income-generating activity. The rate of unemployment will be modeled using a polynomial approximation of the form:

i.e.;

SIR model will be used to predict the number of susceptible, infected, and recovered persons at a given time, t. The differential equations in the SIR model are:



Where t is time, a, and b are constants that need to be determined, and S, I, and R respectively are the susceptible, Infected, and recovered at time t.
Data
The data is readily available on the WHO platform, New York times, and world meter websites. The variable date is a string for calendar dates from 6th March 2020 to 14th May 2020. Data on the number of persons infected, deaths, and recovered patients for every day was also collected for the same period of time. A time variable was created where time is the number of days from the first confirmed case, see line plots in graph 1, graph 2, and graph 3 below. 
Graph 1: Infected persons at t	   Graph 2: Deaths at t	    Graph 3: Recovery at t
  

The number of infected people is increasing with time. However, the numbers of deaths and recovered increase with time but drop to zero at time t=58, and t=70 respectively.
Results
SIR Model
A Susceptible, Infected, and Recovered Model was used for predicting the spread of infection of COVID-19 in Pennsylvania. The number of susceptible is the number of persons exposed to the risk of being infected. Once a person gets infected, he/she leaves the group of susceptible. Therefore, the variable S can be modeled as:

i.e, the number of infected at time t+1 is equal to the number of susceptible at time t less the number of infected at time t. It is assumed that recovered persons cannot get re-infected.
The rate of infection is the ratio of susceptible to infected persons. The rate of death is the ratio of the number of infected persons by the number of deaths
The SIR model is graphically represented in graph 5 below.

The number of susceptible is decreasing with time. However, the number of infected people is increasing at a slow rate. The number of recovered is also increasing with time but at a slower rate compared to the number of infected.
The average rate of infection was found to be 37% while the average rate of recovery was found to be 7%. This implies that on average, 37% of the population would be infected at any given time. Also, at any particular time, 7% of the population has recovered from the disease
Unemployment Rate
The scatter plot below shows unemployment data for Pennsylvania since January. 

Using a polynomial approximation, the selected data fits well. The predicted equation is: 
2.6 x2 – 9.580 x + 11
For the month of May the expected unemployment rate is: -
2.6 (52) – 9.580 (5) + 11
= 28.1%
The rate of unemployment increases with time after month 2. The constant 11 implies that the rate of unemployment was 11% immediately before the COVID-19 spread in Pennsylvania. The rate of unemployment continued to decrease until month 2 where COVID-19 had an impact on unemployment. The rate of change is also increasing. This is explained by the quadratic nature of the model. 
Conclusion
Covid-19 infection can be summarized using the SIR model. It is evident that the infection is spreading faster than the rate of recovery. Since the susceptible are decreasing, this implies that with time there will be a minimal number of persons exposed to the risk of contracting COVID-19. However, the slow rate of recovery suggests that measures need to be put in place to promote faster, and efficient recovery. The impact of COVID-19 on employment is evident. The rate of unemployment increases with time during the pandemic. This suggests that more people are losing their jobs with time, and there is minimum job creation. 
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