
Memorandum 
Date: April 13, 2020
To: Daniel McCarthy, Shareholder, Butzel Long

From: Patrick Anderson, Principal
Brian Peterson, Consultant

Re: COVID-19 Progression and Effects of Business Closures on Michigan’s Workers

Purpose of this Memorandum

The COVID-19 pandemic has created unprecedented public health and economic 
disturbances across the globe. Michigan has been one of the most affected states in 
America, with over 22,600 cases reported as of Friday, April 10. Michigan's response 
(including the first Executive Order issued on March 10), the dramatic efforts of many 
health care workers, and the extraordinary actions of many employers and volunteers have 
also been significant.

We all recognize two serious problems: First, we face a severe public health crisis, with 
tremendous human costs to its victims as well as to the many people who care for them. 
Second, we are enduring unprecedented costs of travel and gathering restrictions, business 
closures, prohibitions on work, and cancellations of both private and public events.

Given these twin threats, it is critical that the State’s leaders have the best information 
available to project spread of the virus; to consider the impact of preventative measures 
such as social distancing and “stay at home” orders; and to understand the scale of the 
effect of the prohibitions on work and other restrictions on Michigan’s workers and our 
ability to produce the goods and services we need. 

Anderson Economic Group has been retained to summarize the best information now 
available on both the course of the COVID-19 epidemic and its effects on the Michigan 
economy. In this memorandum, we provide a summary of COVID-19’s progression, 
discuss the impact of the virus and stay at home orders on Michigan’s economy, and 
identify large variances between the identification of “critical” and “essential” workers 
during this emergency.
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Approach

Epidemiology Model. Modeling the spread of COVID-19 is a challenging endeavor. Data 
on the virus are nearly always incomplete, and our ability to test and diagnose people is 
inconsistent. However, we now have several weeks of consistent, daily data on cases from 
independent sources. These provide a solid basis for an assessment of the current situation.

We provide below a modeling of the epidemic in the State of Michigan, using daily data 
and the widely-used SIR epidemiological model. Subject to the limitations of this and 
every model, we present the evidence on the current situation in Michigan and do so in a 
manner that provides a superior level of transparency and credibility. 

We also identify comparisons from the small number of similar analyses that are now 
available, including the IHME projections widely presented in the United States. We note 
that the most recent IHME projections for Michigan are very close to the results we present 
here. 

We provide additional information about the data, the SIR model, and our methodology in 
“Appendix B: Methodology and Data” on page 17. 

Employment Effects Analysis. In order to estimate the economic impacts of COVID-19 and 
stay at home orders, we created a custom model that predicts the economy-wide impacts of 
the virus and emergency orders, done on a state-by-state basis. Our model estimates not 
only the impact on job losses, but also the impact on workers across each state who are at 
risk of losing income—a much larger group than just those who file for unemployment. 

This analysis is based on a review of stay at home orders for each state, as well as data 
from the U.S. Bureau of Economic Analysis, U.S. Bureau of Labor Statistics, and U.S. 
Department of Labor. Consistent with our intention to provide credible, transparent 
information, we also reference projections of the impact of these restrictions that were 
released in mid-March, as well as the unemployment claims figures released in the 
subsequent weeks, which corroborate these projections.

State Executive Orders and Federal Homeland Security Classifications. We review the 
Department of Homeland Security’s memo and subsequent guidance on critical workers 
during this emergency and compare it with a similar classification of workers in two 
Michigan executive orders. We note the significant differences between these two that 
affect Michigan workers and the residents.
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Findings

Our analysis and review led to the following findings.

 1. Epidemiological models and current data suggest that COVID-19 infections have peaked 
in Michigan.

Epidemiological evidence strongly suggests that Michigan has reached its peak COVID-19 
infection rate for the current wave of the epidemic. This evidence includes both our own 
assessment—using an industry-standard SIR model and U.S.-only data—and the IHME 
assessment of April 8, which utilizes both U.S. and China data and a unique model IHME 
developed for this purpose.

Michigan Results, Standard SIR Model. The daily Michigan case data used in our analysis 
was collected by the New York Times from State sources and selected because of its 
consistency and reliability across multiple states.1 We estimated a standard SIR model 
using these data, using an iterative re-estimating procedure to reveal both the current 
projection of the path of the outbreak and the changes in the estimated parameters over 
time. 

For approximately one week now, the data have consistently indicated that the infection 
rate began slowly, accelerated, and then reached a peak rate in the past week. If this pattern 
continues, we can expect the number of new cases to slowly drop over time during the 
current wave of the epidemic. 

This pattern—which produces the distinctive “S” curve—is consistent with both theory, 
and decades of experience across the globe with numerous epidemics. These data strongly 
indicate the path of the epidemic has begun to slow down, suggesting that social distancing 
and other mitigation efforts have been effective. The peak number of people infected, 
shown in the Anderson Economic Group analysis, and the peak hospital utilization, shown 
in the IHME analysis, both appear to have passed in the week that began April 5, 2020. 

See Figure 1 on page 5. 

Note that these analyses pre-date the reports from the Easter weekend, which may have 
been incomplete but which also show a declining number of cases. Furthermore, these 
analyses focus on the current wave of the epidemic, which is the only wave for which any 
data are available. 

Comparison with Other Epidemiological Models. This result is consistent with that of other 
entities that have modeled Michigan's epidemiology, including those of IHME (as reported 
April 8) and others. In particular, the most recent IHME results show a nearly identical 
pattern.2

1. There are minor discrepancies between the NYT compilation, and the daily-reported numbers from the
Michigan DHS. These discrepancies are usually under 1%.
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Variation Across Michigan Counties; Results in Detroit Metro Area. There is significant 
variation in the intensity of the outbreak across the state. In particular, many counties have 
reported total cases of less than a dozen. At the same time, Wayne, Oakland, and Macomb 
Counties have intensive epidemics. Corroborating our results for the State as a whole, each 
of these three counties, all with large number of cases, demonstrates a similar pattern of 
acceleration in the number of cases in February and March, and then an apparent peak in 
the first half of April. 

We show similar analyses for these counties in case counts in “Appendix A: Additional 
Figures” on page 13. See in particular Figure 6 on page 16.

Limitations of these Data and Epidemiological Models. We also note the limitations of these 
data and every epidemiological model in “Appendix B: Methodology and Data” on 
page 17. 

Among these limitations, please note that, for many counties in Michigan, the number of 
case counts is so small that we do not have enough data to model the course of an epidemic 
at this point. We, of course, hope the numbers remain small in many such counties. 
However, we do expect that case numbers in some counties will grow enough to allow later 
estimation in these counties as well. 

2. As noted in the appendix, the IHME model uses a mixture of U.S. and China-reported data, and a
unique model that focuses on hospital usage rather than cases. Furthermore, the IHME results have varied
significantly over time. This comparison is with the most recently-released results. 
ANDERSON ECONOMIC GROUP LLC Page 4 of 20



Daniel McCarthy, Shareholder, Butzel Long, April 13, 2020, page 5
FIGURE 1. COVID-19 Total Infections, Infection Rate, and Growth Rate in Michigan 
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 2. Michigan’s “stay at home” order, along with decisions made by private citizens and 
employers, has resulted in a severe contraction in the State’s economy. 

We now have Depression-level unemployment in Michigan, with over 16% of our work-
force becoming unemployed in just three weeks. This will grow more severe as time passes 
and likely affect the incomes of 1.4 million Michigan workers and their families.

Executive Orders Restricting Work and Travel. On March 23, Michigan Governor 
Gretchen Whitmer issued a “stay at home” order requiring all nonessential workers to stay 
home and not go their workplace. At the time, Michigan had more reported COVID-19 
cases than any other state save for New York and New Jersey. This order—already the 
second on the epidemic—became effective March 24 and was effective through April 13.3 
The purpose of this order was to suppress the spread of COVID-19, prevent the state’s 
healthcare system from being overwhelmed, and allow time for the state to procure 
necessary medical equipment needed to “prevent needless deaths.” On April 9, the 
governor extended the stay at home order until April 30, strengthened some of the 
restrictions, and noted that the original stay at home order was effective, but that COVID-
19 was still “aggressive and persistent.”4

On March 17, Anderson Economic Group estimated that, as a result of COVID-19 and the 
stay at home orders in this and other states, an unprecedented number of Americans would 
lose income due to layoffs, furloughs, pay cuts, and mandatory sick leave. We estimated 
that 1.5 million Michiganders could lose two or more days worth of income, along with 2.0 
million workers in Illinois and 3.3 million workers in New York. These estimates are 
shown in Table 1 below.5

3. Michigan Governor Executive Order 2020-21, “Temporary requirements to suspend activities that are
not necessary to sustain or protect life.” See https://www.michigan.gov/whitmer/0,9309,7-387-
90499_90705-522626--,00.html.
As noted above, the first executive order (No. 2020-4, March 10, 2020) declared a state of emergency
and noted that the first case had just been identified in the State.
4. Michigan Governor Executive Order 2020-42, “Temporary requirement to suspend activities that are
not necessary to sustain or protect life, Rescission of Executive order 2020-21.” See https://www.mich-
igan.gov/whitmer/0,9309,7-387-90499_90705-525182--,00.html.

TABLE 1. Projection of Workers Losing Significant Income due to 
COVID-19 and Stay-at-home Orders, March-April 2020

State

Estimated Number of
Workers Losing Significant

Income
Michigan 1,468,720

Illinois 1,958,468

New York 3,327,870

Source: Anderson Economic Group estimates, March 19, 2020.
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Immediate and Large Loss of Employment. Over the past three weeks, the impact of the 
stay at home order on the state’s economy has become apparent. Unfortunately, the most 
recent data in Michigan and other states indicate that our mid-March estimates were 
probably conservative. 

Since March 28, Michigan has recorded over 815,000 unemployment claims. The number 
of jobless workers has overwhelmed the State’s unemployment offices, underlining the 
scale of the job loss and suggesting that many more are unemployed than have been able to 
claim benefits. Even counting only those that filed indicates that approximately 16.5% of 
the state’s labor force has filed for unemployment in less than three weeks—an 
unprecedented occurrence. Counting those already filed as of last week, and those already 
attempting to file this week, Michigan now has depression-level unemployment. 

Nationwide, Michigan has been one of the hardest hit states, as shown in Figure 2 below. 

FIGURE 2. Three-Week Initial Unemployment Claims as a Percentage of Total Workforce 
Size as of April 4, 2020

5. See the Anderson Economic Group’s website for most recent estimates of affected workers. https://
www.AndersonEconomicGroup.com/.

3.5% - 5% 5.1% - 7.5% 7.6% - 10% 10.1% - 12.5% 12.6% - 16.5%
Source: Anderson Economic Group analysis of base data from the U.S. Department of Labor, U.S. Bureau
of Labor Statistics.
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Impact Throughout Multiple Industries. While the unemployment claims numbers provide 
some insight into the current state of the Michigan economy, the impact of COVID-19 
extends well beyond just those who were able to file for unemployment in the last three 
weeks. 

Across the Midwest, workers in nearly all industries outside of government are being 
furloughed, asked to take a pay cut, or are taking mandatory paid time off. The U.S. 
Department of Labor’s three most recent unemployment insurance claims press releases 
note that, in Michigan, significant increases in unemployment claims are coming from 
nearly every industry in the state, including food service; manufacturing; construction; 
retail trade; administrative, support, waste management, and remediation services; health 
care and social assistance; arts, entertainment and recreation; transportation and 
warehousing; real estate; professional services; and educational services.6

The impact has been especially severe on small business, with many owners struggling to 
keep their doors open. Although Congress authorized a number of small business lending 
programs aimed at helping small businesses make it through the epidemic, very few funds 
have actually been dispersed even though Michigan businesses have been shut down for 
nearly one month. Small business owners who have applied for relief have encountered a 
plethora of challenges, including technical glitches, overwhelmed banks, and slow 
processing times, adding to the already high level of anxiety that small business owners 
were facing as policymakers ordered all nonessential businesses shut down.

A recent forecast from the University of Michigan Research Seminar in Quantitative 
Economics predicts that Michigan’s unemployment rate in the second quarter of 2020 will 
average 23 percent—even higher than the forecasted U.S. quarterly peak of 14 percent.7

6. U.S. Department of Labor Unemployment Insurance Weekly Claims report for April 9, 2020, April 2,
2020, and March 26, 2020. See https://www.dol.gov/. The comments on individual states are attributed
to the state unemployment agencies.
7. Gabriel Ehrlich, George Fulton, and Saul Hymans, “Update April 9: The U.S. and Michigan Economic
Outlook for 2020-2022,” University of Michigan Ann Arbor Research Seminar in Quantitative Econom-
ics.” See: https://lsa.umich.edu/econ/rsqe/forecasts.html.
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 3. The U.S. Department of Homeland Security’s memorandum on “essential” workers dur-
ing the COVID-19 pandemic explicitly recognizes many workers that are not recognized 
in Michigan’s Executive Order.

On March 19, the Department Homeland Security (DHS) issued a memorandum on the 
identification of “essential infrastructure workers” during the COVID-19 response.8 The 
following guidance from the memorandum is of particular importance:

• The memorandum states that those who work in critical infrastructure industries “have a 
special responsibility to maintain [their] normal work schedule.”

• The memorandum lists a range of “operations and services that are essential to continued 
critical infrastructure viability.” These include management, call centers, construction, 
telecommunications, information technology, food, agriculture, transportation, energy, 
wastewater, manufacturing and logistics, and health care workers. 

• The memorandum states that “all organizations should implement business continuity 
plans,” and that in the “modern economy, reliance on technology and just-in-time supply 
chains means that certain workers must be able to access certain sites, facilities, and assets to 
continue continuity of functions.”

On March 28, DHS released a revised memorandum identifying a larger set of essential 
industries and workers.9 The occupations and industries identified in this revised document 
include workers in some of Michigan’s most important economic sectors. For example, 
Trade, Transportation, and Utilities is Michigan’s largest sector by employment, with over 
800,000 workers, and the State’s Manufacturing sector employs 625,000 workers.10 

These memos note the following items that are especially germane to key industries in 
Michigan: 

• The DHS memo explicitly notes the importance of transportation, logistics, and automotive 
repair and maintenance.

• The DHS memo classifies “central office personnel” who “maintain and operate central 
office, data centers, and other network office facilities” as essential employees. 

• The DHS memo also notes the essential nature of “workers necessary for the manufacturing 
of materials and products needed for medical supply chains, transportation, energy, 
communications, food and agriculture…” and many other products.

• The March 28 DHS memo expands its definition of essential workers to a variety of 
industries, including some that are particularly important to Michigan’s economy, such as 
transportation and manufacturing.

Need to Recognize True Extent of Critical and Essential Workers. As was apparent at the 
onset of this emergency, and consistent with the guidance from the U.S. government that 
was cited in Michigan Executive Order 2020-42 and prior orders, it is critical to support 

8. Christopher Krebs, “Memorandum on Identification of Essential Critical Infrastructure Workers Dur-
ing COVID-19 Response,” March 19, 2020.
9. Christopher Krebs, “Advisory Memorandum on Identification of Essential Critical Infrastructure
Workers During COVID-19 Response,” March 28, 2020.
10. U.S. Bureau of Labor Statistics, “Economy At a Glance: Michigan,” https://www.bls.gov/.
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“essential” workers in a range of industries. The purpose of the DHS memo was to 
highlight the importance of these workers and “help State and local officials ensure 
continuity of functions critical to public health and safety.” However, Michigan Executive 
Order 2020-42 explicitly states that it does not adopt any of the guidance issued by DHS 
subsequent to the March 19 memorandum, meaning that the Governor’s order excludes 
those additional industries and workers identified as essential by the DHS as of March 
28.11

The March 19 DHS memo was issued at a time when stay at home orders were anticipated 
to be short-term affairs. Since then, stay at home orders across the country have been 
extended. It is important to recognize that the longer these stay at home orders are in effect, 
the more workers must be classified as essential in order to maintain supply chains and 
perform essential services.

The DHS memorandum fully anticipates that changes in conditions over time and 
differences in the intensity of the outbreak will be taken into account by State and local 
governments, as well as private sector organizations. Consistent with this explicit 
guidance, Michigan and other states should take notice of differing infection rates within 
our state; as well as how changes in the course of the epidemic impact which workers and 
industries should be classified as essential. 

11. Paragraph 8 of Michigan’s Executive Order 2020-42 states:
“For purposes of this order, critical infrastructure workers are those workers described by the Director of
the U.S. Cybersecurity and Infrastructure Security Agency in his guidance of March 19, 2020 on the CO-
VID-19 response (available here). This order does not adopt any subsequent guidance document released
by this same agency.” [Emphasis in original.]
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About Anderson Economic Group LLC

Founded in 1996, Anderson Economic Group is a boutique research and consulting firm, 
with offices in East Lansing, Michigan, and Chicago, Illinois. The experts at AEG have 
extensive experience in public policy and economic analysis. Clients of Anderson 
Economic Group include nearly every major institution in the State of Michigan, including 
colleges, manufacturers, labor unions, state and local governments, and trade associations. 
Relevant publications from our firm include: 

• Annual State Business Tax Burden Rankings, published since 2007.
• “Economic and Fiscal Impacts of the United Auto Works GM Strike,” published in 2019.
• “Economic and Fiscal Impacts of a 1332 Affordable Care Act Waiver in Georgia,” published 

in 2019.
• “Michigan Economic Competitiveness Benchmarking Report,” published since 2012.
• “Anderson Economic Group Amazon HQ2 Index,” published in 2017.
• “AndCan® Index Estimates of National and State-level Cannabis Demand,” updated 

regularly since 2017.
• Numerous benchmarking, comparison, and economic update analyses.

For more information about Anderson Economic Group, please visit our website at
 https://www.AndersonEconomicGroup.com.
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About Supported Intelligence LLC
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and other countries.
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the United States; analyze the data using the methods identified in this document; and 
generate the decision intelligence reports highlighted here. 

Please visit https://www.SupportedIntelligence.com for more information.
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Appendix A: Additional Figures

FIGURE 3. COVID-19 Total Infections, Infection Rate, and Growth Rate in Macomb County,
Michigan
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FIGURE 4. COVID-19 Total Infections, Infection Rate, and Growth Rate in Oakland County,
Michigan
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FIGURE 5. COVID-19 Total Infections, Infection Rate, and Growth Rate in Wayne County, Michigan
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FIGURE 6. COVID-19 Total Infections, Infection Rate, and Growth Rate in the Detroit Metropolitan
Statistical Area
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Appendix B: Methodology and Data

Data. The state-level data we used in this analysis were collected by the New York Times 
organization from state and local sources. We selected this data source after reviewing 
multiple alternatives, and recognizing the benefits of the consistency and data checking 
this organization brought to the effort. 

The NYT website for these data is: https://www.nytimes.com/interactive/2020/us/
coronavirus-us-cases.html.

The NYT data repository on GitHub is: https://github.com/nytimes/covid-19-data.

Model. We used a SIR model to forecast the impacts of COVID-19 on states across the 
U.S. We chose this model after conducting an extensive review of available 
epidemiological models.

Our review confirmed that the standard SIR model, when consistent daily data are 
available, often provides the most reliable and understandable assessments. This 
judgement is based partially on the decades of experience across a wide number of 
countries and epidemics. The SIR model has been recognized and used as a basis for the 
diffusion of ideas and other transmissions, as well as for epidemiological studies, since at 
least 1964.12 It is also widely described in academic and professional settings, including 
having many easily-accessible resources, such as an online teaching version provided by 
the Mathematics Association of America.13

12.An influential article in this development was Goffman W, Newill V. “Generalization of ep-
idemic theory.” Nature. 1964;204(4955):225–228. doi: 10.1038/204225a0. This article out-
lined the now standard nomenclature of “susceptible-infected-removed” subgroups of a
population, and stated the standard assumptions such as a homogenous population and regular
“mixing” of it. (The “R” portion is now commonly called “recovered.”)
The intellectual roots of this model date back to the early 1900s, in which the first “compart-
mented” mathematical models, separating population cohorts, were developed. See, e.g.
Sooknanan, J., Comissiong, D.M.G. “When behaviour turns contagious: the use of determinis-
tic epidemiological models in modeling social contagion phenomena.” Int. J. Dynam. Control
5, 1046–1050 (2017). https://doi.org/10.1007/s40435-016-0271-9.
A 1927 article by W.O.Kermack and A.G. McKendrick, “A Contribution to the Mathematical
Theory of Epidemics,” Proceedings of the Royal Society A, vol. 115 no. 772, is often credited
as the first to identify the underlying mathematics of the path of an epidemic. In this 1927 arti-
cle, they plot the deaths from an epidemic in “the island of Bombay” from December 1905 to
July 1906. It followed a bell-shaped curve of the shape shown in SIR and other models a century
later.
13.The MAA teaching version, authored by David Smith and Lang Moore, is available at:
https://www.maa.org/press/periodicals/loci/joma/the-sir-model-for-spread-of-disease-the-dif-
ferential-equation-model. An overview of this and many variants is presented in H.W. Heth-
cote, “The Mathematics of Infectious Diseases,” SIAM Review 42 (4) (2000).
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It is also based on our assessment of how this model and the available data had performed 
in assessing the COVID-19 outbreak in Italy, Germany, Lombardy (a province in Italy), the 
United States, New York City, Ohio, Michigan, Illinois, the Detroit metropolitan area and 
counties, and other areas. 

We use the data from various states and a specific implementation of the SIR model to fit 
the data, and estimate parameters such as R0 (discussed further below). We use these 
parameters to estimate a future curve, which represents the prediction based on past data 
and the assumptions of the model. As noted below, our implementation of the SIR model 
provides for iterative re-estimating of R0 values and estimates of the epidemic size and 
susceptible population. 

Inclusion of Diagnostic Information. Our implementation of the standard SIR model 
includes a number of features that allow for inspection of the results, and for a better 
understanding of the reliability of the model’s estimated parameters. These include:

• Our complete results allow for the inspection of prediction errors, allowing readers to 
compare our historical estimates against historical data. 

• Using innovations developed by researchers cited below, we also iteratively re-estimate the 
model over time, capturing the evolution of model parameters as more data become 
available.

• We fully disclose the model data and parameters, allowing the results to be replicated by 
other researchers. 

• We explicitly note the known limitations of the model and data.

Elements of the SIR Model. The typical curve generated by an SIR model that estimates the 
number of people infected per day is an “S” shaped curve in which the number of new 
infections per day begins slowly, then grow exponentially larger before reaching a “peak” 
point. Following the peak, number of cases per day decrease and slowly reach zero, or the 
neutral level. 

Parameters. A key element of the model is known as “R0,” (sometimes called “R nought”) 
or the reproduction rate of the infection. In the SIR model, if R0 equals 2, that means for 
each time period of the outbreak, 1 infected person is expected to infect 2 others. 

In actual epidemics, we expect the reproduction rate to be a dynamic value that changes 
over time. In its initial stages, the R0 value of the epidemic is small, but grows quickly. As 
the epidemic slows, the R0 value declines and ultimately decreases to near zero. 

Known Limitations and Common Assumptions in Epidemiological Models. There are known 
limitations of this and other epidemiological models. We state the most important ones 
here:
1. This and other epidemiological models presume that, after some time, the population acquires 

“herd immunity” that limits further spread of the disease. Users of these models also recognize 
the likelihood of subsequent waves of the same disease, though of lesser magnitude. For 
example, numerous variations of influenza cause illness and deaths each year, and are related 
to similar prior outbreaks. 
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2. “Comorbidity” causes difficulty in assigning properly both cases and the number recovering 
and perishing from a disease. In particular, the number of deaths due to influenza each year is 
very large, and this cannot always be distinguished (especially in the early stages of the 
epidemic) from the specific disease being studied.

3. In general, these models assume a certain amount of “mixing” of the population. The 
mathematical treatment of this interaction is never accurate in small settings or specific short 
time periods, and usable models require significant data and enough time to allow for patterns 
across entire societies to develop. The amount of mixing also varies by age, and varies across 
social groups and among areas within a country. 

4. In addition, all models rely upon data that are collected with reporting and measurement 
errors. In this epidemic, differences in testing, and in some countries pressure to mis-report or 
fail to report results, have clearly caused some difficulties in obtaining accurate data.

5. All statistical models involve uncertainty, and all projections resulting from these models carry 
with them this uncertainty.

6. This is a new disease. It will react in unpredictable ways with different populations.

7. The population itself changes its behavior over time. This is perhaps the largest unknown at 
the early stage of a severe epidemic in which a strong change in behavior, and new forms of 
treatment, occur. 

Because of these inherent limitations, we present the model and data along with the 
available diagnostic and related information, to allow an informed decision. We urge 
policymakers to consider this information, and additional information, before making their 
decisions. 

Implementation of Model. Supported Intelligence adapted an SIR model authored by Milan 
Batista, Professor at the University of Ljubljana in Slovenia. Mr. Batista and his colleagues 
describe this model, provide a public file exchange for the code, and apply it to the 
Coronavirus outbreak in the following publication and websites:

• Batista, Milan. (2020). Estimation of the final size of the coronavirus epidemic by the SIR 
model. Monograph found at ResearchGate.

• A file exchange version is maintained for review by other researchers; it is here:
https://www.mathworks.com/matlabcentral/fileexchange/74658-fitviruscovid19.

• Related work using this same model for other countries and with different data sources is 
available here:
https://www.fpp.uni-lj.si/en/research/researh-laboratories-and-the-programme-team/
research-programme-team/
As of the date of this memo, a comparison analysis of the United States (using an April 10 
dataset, from a different source than we use in our analysis) is presented. It is consistent with 
the results we obtain using our data for the United States.

The version used by Supported Intelligence is modified to include the following 
improvements for the purposes of our work:
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1. Supported Intelligence built a data assembly routine that gathers live data on cases reported 
per day from the New York Times. 

2. We provide additional diagnostic information, and have created different data visualizations 
for the purpose of presenting the results.

3. We clarify a number of terms, and adjust the presentation to date formats common in the 
United States, to avoid ambiguity and misunderstanding. 
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