Running Head: FORECASTING THE NOVEL CORONAVIRUS COVID-19	1

FORECASTING THE NOVEL CORONAVIRUS COVID-19	14





Forecasting the Novel Coronavirus COVID-19
Institution
Name
Course










Introduction
Over the past few months, the world has experienced the spread of Covid-19. The spread of the infectious disease starts with a few people being infected, and then the number increases as time goes by. In response to keep the infection rate in check, the governments of the different countries around the world instruct for a country-wide lockdown to flatten the curve. Researchers have been looking for better ways through which they can better predict the numbers of those exposed, infected and those who are dying due to covid-19 (Sharon, 2020). However, the forecasts about this infectious disease have been highly influenced by the reliability of the data. Psychological factors have also been playing a vital part since they affect how people perceive and react due to the dangers that are posed by the disease. 
The greatest challenge that the world’s healthcare professionals, as well as leaders, are facing in that no one has found out what this virus is. Thus, many of the leaders are coming out to tackle the issue with imperfect information. The scientists have also not found out everything about its transmission. This is the reason why they have turned to use different models to try to come out with almost correct predictions (Sharon, 2020). These models are tools that are based on mathematical formulations that try to predict the possible outcome in future. What is making these models produce insufficient data or predictions is that they are often confusing to interpret. The interpretation of the results can also be made to be difficult because there is no viable data about infectious disease. However, these mathematical models are part of what the government leaders across the world are using to arrive at individual decisions, allocation of resources such as healthcare facilities and ordering of social distancing.  
Models Used to Predict the Future
SEIR Model
Mathematical models are generally designed to simulate the effect of diseases within many levels. These models are usually applied to calculate or evaluate illness from within the host model to how it can spread to populations that are geographically separated. This serves well for the case of Covid-19 since it started from one area, and then it started to spread throughout the world rapidly. This model contains an essential component, R0 value (Roda & Li, 2020). This is the value that will enable scientists or healthcare professionals to make an informed decision as to whether the disease is contagious or not. Thus, this is the value that all epidemiologists who are studying a new case such as Covid-19 will be concerned with. 
The R, naught value is the one that tells the number of people who are likely to be infected by a single person over a certain period. If the value of R0 < 1, this signifies that the epidemic will come to a stop, if R0 = 1, it shows that the pandemic is stable, and if R0 > 1, this indicates that the disease is spreading increasingly among the population (Roda et al., 2020).   
The following equation will calculate the percentage of people within the population who will be required to be vaccinated to stabilize the spread of the disease. 
Number of people requiring vaccination = (1 – Goal R0/ Current R0)*population
The SEIR model contains four key components; Susceptible (S), Exposed €, Infected (I) and Recovered (R). S denotes the fraction of individuals who can contract the disease, E denotes the fraction of those who are exposed (those who have been infected but are not yet infectious), I denotes the fraction of people that are capable of transmitting the disease and R denotes the fraction of people who have recovered (who have become immune).
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Beta in the above figure represents the infectious rate. The infectious rate, in this case, represents the likelihood with which the disease can be transmitted from one person to another (Roda et al., 2020). Alpha represents the incubation rate, and the “y” represents the rate of recovery. The quality of recovery is determined by 1/D, where D denotes the duration of the infection. The € indicates the rate at which those who have recovered become prone to infection due to low immunity or any other health issues that they might be having. 
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The total number of population can be got by using the following formula:
N = S + E + I + R
The value of R0 can be got by using the following formula:
[image: ]
The assumptions that were made include:
· The number of births and deaths did not change.
· Those who had recovered were not sick at the time the calculations were carried out.
The Institute for Health Metrics and Evaluation Model
Trump’s administration has been using the IHME model to carry out analysis deaths caused by the Covid-19 pandemic. The model uses COVID-19 mortality projections in making estimations of the hospital bed requirements and the number of deaths that are expected to occur within a certain period. The model indicated that the demand for hospital beds requirements would exceed the already existing ones. Thus, this called for the government to step up its efforts and ensure that there were additional beds and other hospital instruments that were required. 
The IHME projections are reached for following on a statistical model that has got no backing of epidemiologic basis. The model uses a mortality rate that has been already reported across the world and extrapolates similar patterns in mortality growth curves to project the expected covid-19 deaths (Nicholas, Joseph, & Britta, 2020). 
[bookmark: _GoBack]The IHME starts with collecting data or analyzing data that had been collected from the cities where the virus started. Thus, IHME has collected data from Wuhan and now 19 towns located in Spain and Italy. The model then sketches a graph that shows the number of deaths increasing and decreasing as the virus exploded and then dissipated in such cities (Nicholas et al., 2020).  The modelers can then find the location on the curve where the U.S. data fits. This is the model that Donald Trump’s administration has used in modelling the data that they have already collected in the U.S.’s cities. 
Assumptions:
· The model assumes that there are systematic variations in mortality curves across areas.
· It models mortality curves for all the regions with parameters for the final total, the pace of mortality growth and timing of when the growth curve inflects.
· The number of deaths that are being reported is unreliable, and there can occur differences in writing within the areas.
· Uncertainty bands are broad, despite not accounting for data and model structure flaws.
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Mississippi COVID-19 Cases to Date
	County
	Total Cases
	Total Deaths
	Total LTL Facility Cases
	Total LTC Facility Deaths

	Adams 
	149
	9
	24
	4

	Alcorn 
	10
	1
	0
	0

	Amite 
	28
	0
	1
	0

	Attala 
	117
	1
	35
	1

	Benton 
	12
	0
	1
	0

	Bolivar 
	105
	7
	14
	1

	Calhoun 
	54
	3
	23
	3

	Carroll 
	60
	1
	2
	0

	Chickasaw 
	76
	8
	25
	6

	Choctaw 
	13
	1
	0
	0

	Claiborne 
	27
	0
	0
	0

	Clarke 
	58
	3
	10
	2

	Clay 
	47
	2
	0
	0

	Coahoma 
	66
	3
	0
	0

	Copiah 
	114
	1
	1
	1

	Covington 
	67
	0
	0
	0

	Desoto 
	294
	4
	1
	1

	Forrest 
	226
	13
	20
	6

	Franklin 
	16
	1
	0
	0

	George 
	14
	1
	0
	0

	Greene 
	5
	1
	0
	0

	Grenada 
	34
	0
	14
	0

	Hancock 
	67
	5
	6
	3

	Harrison 
	181
	6
	1
	1

	Hinds 
	505
	8
	15
	4

	Holmes 
	159
	9
	27
	2

	Humphreys 
	25
	4
	6
	2

	Itawamba 
	62
	4
	32
	3

	Jackson 
	267
	7
	40
	1

	Jasper 
	54
	1
	0
	0

	Jefferson 
	21
	0
	0
	0

	Jones 
	168
	2
	11
	0

	Kemper 
	67
	3
	15
	1

	Lafayette 
	89
	3
	35
	0

	Lamar 
	114
	2
	1
	0

	Lauderdale 
	378
	25
	88
	14

	Lawrence 
	50
	0
	1
	0

	Leake 
	229
	1
	0
	0

	Lee 
	71
	4
	5
	0

	Leflore 
	165
	17
	42
	7

	Lincoln 
	150
	11
	48
	7

	Lowndes 
	58
	2
	4
	1

	Madison
	268
	8
	33
	5

	Marion
	75
	7
	14
	2

	Marshall
	45
	2
	0
	0

	Monroe
	173
	16
	86
	14

	Montgomery
	32
	1
	0
	0

	Neshoba
	212
	4
	23
	0

	Newton
	88
	0
	1
	0

	Noxubee
	79
	1
	9
	1

	Oktibbeha
	52
	3
	9
	3

	Panola
	39
	2
	0
	0

	Pearl River
	176
	20
	41
	6

	Perry
	27
	1
	0
	0

	Pike
	153
	7
	12
	4

	Pontotoc
	20
	2
	2
	0

	Prentiss
	32
	1
	20
	1

	Quitman
	15
	0
	0
	0

	Rankin
	197
	5
	5
	0

	Scott
	354
	1
	9
	1

	Sharkey
	5
	0
	0
	0

	Simpson
	47
	0
	2
	0

	Smith
	78
	4
	21
	2

	Stone
	22
	0
	0
	0

	Sunflower
	55
	2
	0
	0

	Tallahatchie
	12
	1
	0
	0

	Tate
	41
	0
	1
	0

	Tippah
	56
	10
	0
	0

	Tishomingo
	8
	0
	1
	0

	Tunica
	35
	2
	12
	2

	Union
	25
	2
	5
	1

	Walthall
	32
	0
	0
	0

	Winston
	47
	0
	0
	0

	Yalobusha
	20
	0
	0
	0

	Yazoo
	144
	1
	0
	0

	Total
	7,441
	291
	866
	116
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Link:  https://msdh.ms.gov/msdhsite/_static/images/graphics/covid19-chart-onset-05-01.png
Social Effects of Covid-19 on Interaction
Human beings are social creatures, and thus they keep on interacting with each other. Thus, it can be asserted that if anything makes their interaction to be limited, then it will appear odd. The spread of the Covid-19 has impacted their interaction to a large extent (Mississippi State Department of Health, 2019). Since the disease is airborne, the states have instructed the public to keep social distancing so that they can minimize the spread of the disease. 
Already, populations all over the world, including Mississippi are facing varying levels of quarantine, lockdown, social distancing, self-isolation and many other techniques that are geared towards mitigating the spread of the disease. Social connection is something that helps human beings address most of the challenges that they face in life (United Nations, 2020). The current situation will make people appreciate a newly found way of living. Currently, the governments around the globe have banned public gathering, people have resulted to not attending church services, and there is no visiting of the elderly. Almost all the people around the world seem to be so much concerned about this disease. The empty neighbourhoods also appear to be suddenly bustling, and the public areas such as bars and restaurants have been shut down due to fear of the rapid spread of the disease. From the data above, the number of infection appears to be increasing despite the measures that have been put forth by the federal government together with the county governments. This could be a clear indication that life is not going to turn back to normal once again anytime soon. People should get used to the kind of life that they are currently leading so that society can fight the spread of the disease as one.  
As the shutdown continues, the novelty will wear off. By staying at home or away from public gatherings, the chances of spreading the disease will be minimal. However, the absence of the extended family, colleagues, associates, as well as friends, will be felt harder in the coming near future. The diseases seem to have not reached its threshold point. Thus, this could be asserted to be meaning that, the measures that are still at place might not be lifted any time soon. The government and other stakeholders of the healthcare sector are looking at the situation critically, and none of them has come out with the root cause and how it can be treated (United Nations, 2020). This is a call for people to be cautious enough to minimize contact so that they can avoid being infected or infecting others. 
With this data streaming in from the different areas within Mississippi, many social aspects of the society will be projected to take a different course altogether. In the past people used to mingle with each other freely within the public areas such as churches, bars and restaurants and market places. However, it is not possible for one to tell that someone is suffering from this airborne disease, and thus, it calls for precautions. We all fear for our dear lives, and we look forward to making the earth a better place to live. Thus, people will have to adhere to the set restriction rules such as lockdown and social distancing as well as other rules that the government and the healthcare professionals might see to be necessary.
The society might have to forge some other means of interacting. For instance, in the past people in the society were feeling free to mingle with each other, give hugs and kisses as well as shaking hands with even people who were not known to them. However, such practices might have to be altered to avoid contracting the deadly disease. Some people might have to undergo some challenges trying to cope with this kind of sudden changes regarding the way they have been interacting in the past.   
Conclusion
In conclusion, the world has been struck by the encroaching covid-19. The country has responded by introducing some measures that were meant to control the way people interacted. For instance, people are not allowed to attend church services, schools, and market places as they used to. The U.S. administration led by Donald Trump has resulted in applying the IHME model in making predictions concerning what should be expected in the future concerning the impact of the Covid-19. Other institutions have resulted in applying the SEIR model in assessing the impact of the virus. The SEIR model has been praised by many people since it involves calculations using the actual data that is collected in a given area. Thus, this gives the exact picture of the situation in a certain region. However, given the nature of novel Covid-19, people need to move fast with data analysis and this is the point where I can assert that the Trump’s administration was right to apply the IHME model (Sharon, 2020). This model ensured that the modellers a fast way through which they could help slow down the stretch of the pandemic. However, the model seems to be having more assumption compared to the SEIR model. Thus, I could push for the application of both models after which the healthcare professionals would evaluate the results and pick on the one that seems to be capturing the real picture of what is happening in a certain area. The data collected from Mississippi State indicates that the prolonged curfew period was required. Since the number of infected persons seems to be still high, the state needs to heighten its social distancing measures plus any other that might help in this fight against the spread of the virus.  
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