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Abstract 

Introduction 
During the depth of the COVID-19 pandemic, state governments and numerous local governments 

implemented actions to reduce economic activities in order to fight the public health threat from the SARS-

CoV-2 virus and its variants. These actions varied significantly among the states. The hypothesis of this 

study is that governmental actions by the states and their localities whose actions were more severe in 

shutting down their economies caused greater harm to employment more than a year after the initiation 

of the pandemic when compared to states whose actions were less severe. Because the hypothesis focuses 

on variations among the states, national actions consistent across the states were safely ignored.  

Method 
The study used an abridged version of the Stringency Index from the Coronavirus Government Response 

Tracker of the Blavatnik School of Government, Oxford University, to measure the governmental responses 

of the states. In addition, this study created its own index, called the Government Severity Index, to 

measure a smaller subset of governmental actions thought to have salient economic impacts and also to 

bring more structure to how local actions are measured. The study considered five confounding variables: 

the importance of the tourism industrial sector, the importance of the agricultural industrial sector, 

population density, the prevalence of COVID-19 cases, and the severity of COVID-19 infections, (i.e., those 

requiring hospitalization). Sixteen separate multiple regression analyses were performed with either the 

Abridged Oxford Stringency Index or the Government Severity Index along with the five confounding 

variables for each of the dependent variables specifically for the months of March 2021 and June 2021 for 

the employment variables or 2021:Q1 and 2021:Q2 for the state Real Gross Domestic Product variables. In 

addition, six bivariate regressions were preformed to test relationships between the severity of 

governmental actions with COVID cases, hospitalizations, and deaths. 

Results  
There is statistically significant evidence that the severity of governmental actions was negatively 
associated with employment 12 months and 15 months after the initiation of the pandemic (i.e., March 
2020). Likewise, it can be concluded that the proportion of the tourism and related industries to the 
overall size of the states’ economies and the population densities also are significant factors associated 
with influencing employment. The influence of the prevalence of COVID-19 cases had a possible but 
questionable association. Only COVID cases showed a statistically significant association with the severity 
of governmental actions. 

Conclusion 
Naturally, there is a long list of caveats with real-world empirical studies. Being cognizant of those caveats, 

negative employment outcomes were associated  with more severe governmental actions in shutting down 

economies due to the COVID-19 pandemic, and these results are statistically significant. The associated 

loss in employment ranged from 0.5 percent to 1.3 percent with one standard deviation movement in 
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severity. The economic benefits from more severe actions seem to be related only to reduced COVID cases 

and not hospitalizations or deaths. Policymakers and governmental authorities need to take this statistical 

evidence into consideration and be more mindful and cautious when imposing economic restrictions 

during times of prolonged crises to avoid impacting employment more than necessary and to minimize the 

harm on people’s livelihoods. In practice, the evidence suggests that policies need to be more targeted and 

allow for more flexibility so business operations and employment may continue as much as possible.
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Executive Summary 
During the depth of the COVID-19 pandemic, state governments and numerous local governments sought 

to reduce economic activities in order to fight the public health threat from the SARS-CoV-2 virus and its 

variants. These actions varied significantly among the states.  

The hypothesis of this study is that the severity of state and local governmental restrictions on economic 
activity (in response to the COVID-19 pandemic) was negatively associated with employment more than a 
year after the initiation of the pandemic when compared to states whose actions were less severe. Because 
the hypothesis focuses on variations among the states, national actions consistent across the states were 
safely ignored. 

 
The study used an abridged version of the Stringency Index from the Coronavirus Government Response 

Tracker of the Blavatnik School of Government, Oxford University, to measure the governmental responses 

of the states. In addition, this study created its own index, called the Government Severity Index, to 

measure a smaller subset of governmental actions thought to have salient economic impacts and also to 

bring more structure to how local actions are measured.  

For the dependent variables being tested, three different employment metrics from the U.S. Bureau of 

Labor Statistics were used: nonfarm employment per the Current Establishment Survey, employment 

levels from the  Current Population Survey (CPS), and Employment-Population Ratios also from the Current 

Population Survey. In addition, state Real Gross Domestic Product (RGDP) was used to test impact on 

economic performance. Two hundred and four ARIMA model forecasts were performed to provide 

comparison points for the impact on these variables. Visual inspection of the forecasts indicated that the 

ARIMA modeling generated reasonable nonfarm employment forecasts. However, the ARIMA modeling 

generated problematic forecasts for some of CPS metrics. For example, the CPS employment level forecasts 

for nine states would mean employment exceeded or nearly exceeded their pre-pandemic trajectories by 

June 2021, which were considered to be unreasonable results. Additionally, all forecasts were compared 

to geometrical mean forecasts, and for seven of those nine forecasts deemed problematic, the ARIMA 

model forecasts diverged widely from the geometric mean forecasts. For RGDP, the forecasts were even 

more problematic. Therefore, no conclusion was made on the impact on RGDP.  

The study considered five confounding variables: the importance of the tourism industrial sector, the 

importance of the agricultural industrial sector, population density, the prevalence of COVID-19 cases, and 

the severity of COVID-19 infections (i.e., those requiring hospitalization). Sixteen separate multiple 

regression analyses were performed with either the Abridged Oxford Stringency Index or the Government 

Severity Index along with the five confounding variables for each of the dependent variables specifically 

for the months of March 2021 and June 2021 for the employment variables or 2021:Q1 and 2021:Q2 for 

the state Real Gross Domestic Product variable. 

Nonfarm employment is considered to be the most reliable employment metric, suggesting its findings are 

the most relevant. Table 4 reproduces key stepwise regression results for nonfarm employment. The 

marginal effects (that measure economic influence) are significant. They indicate that a one standard 

deviation movement in governmental stringency per the Abridged Oxford Stringency Index would be 

associated with 1.3 percent less in overall employment in March 2021 and 1.2 percent less in June 2021. 

For the Government Severity Index, the associated employment impact would be 0.7 percent less for 
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March 2021 and 0.5 percent less for June 2021. To put these effects in perspective, 1.3 percent less in jobs 

for the United States in March 2021 would mean 2,017,000 less jobs.  

Compared to the Government Severity Index, the Abridged Oxford Stringency Index had lower p-values 

and higher t-statistics—although it is unknown which of the indexes is better. Both governmental response 

metrics associated tourism and population density as contributing factors helping to explain the impact on 

employment. COVID-19 prevalence was rejected for the Abridged Oxford Stringency Index regressions but 

barely made the cut for the Government Severity Index runs using alpha = 0.2. Had alpha = 0.15 been used 

instead, it would have been rejected as well. 

Therefore, to summarize these points, there is statistically significant evidence that the severity of 

governmental actions was negatively associated with employment 12 months and 15 months after the 

initiation of the pandemic (i.e., March 2020). The estimated economic impact is associated with an 

estimated 0.5 percent to 1.3 percent loss in total jobs per one standard deviation movement in severity of 

governmental actions. Likewise, it can be concluded that the proportion of the tourism and related 

industries to the overall size of the state’s economies and the population density are also significant factors 

associated with impacting employment. The influence of the prevalence of COVID-19 cases had a 

questionable influence as it was rejected for two regressions and barely made the other two regressions.  

Table 4: Summary of Key Regression Results for Nonfarm Employment 

 

Because several ARIMA model forecasts for the CPS employment metrics were too problematic, as already 

explained, the author does not believe they can be relied on with the regression analyses. Other 

researchers reviewing the data may disagree. If those forecasting problems are ignored, the CPS metrics 

would also support the hypothesis but to a lesser degree.  

Six bivariate regressions were run to test correlations between the severity of governmental actions in 

shutting down their economies with COVID cases, hospitalizations, and deaths. These results imply that 

the economic tradeoff of higher job loss due to more severe governmental actions were suppressed COVID 

cases. COVID hospitalizations and deaths failed the statistical tests for correlations, i.e., the relationships 

appear to be random.  
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Naturally, there is a long list of caveats with real-world empirical studies. Being cognizant of those caveats, 

and in summary, the empirical evidence gives an indication of the nature of the economic tradeoff from 

state governments and their political subdivisions due to their actions to shut down their economies to 

fight the COVID-19 pandemic. This study used two different indexes on the severity of governmental 

actions and controlled for the proportion of the tourism industry to the states’ economies, the proportion 

of agriculture to the states’ economies, population density, the prevalence of COVID-19 cases, and the 

severity of those cases. The evidence shows an associated harmful and measurable impact on nonfarm 

employment more than a year after the initiation of the pandemic. However, the evidence suggests that 

the economic tradeoff was not for less COVID hospitalizations and deaths as many would have hoped. Only 

COVID cases have an association with the severity of governmental actions.  

In conclusion, policymakers and governmental authorities need to take this evidence into consideration 

when crafting policies and imposing economic restrictions during times of prolonged crises so that their 

actions are more mindful to reduce the impact on employment that can harm people’s livelihoods and 

have long-term consequences. In practice, the evidence suggests that policies need to be more targeted 

and allow for more flexibility so business operations and employment may continue as much as possible. 
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For a list of statistical acronyms and terms, see Appendix A24. 

ARIMA  Autoregression integrated moving average 

BEA  Bureau of Economic Analysis, U.S. Department of Commerce 
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NAICS  North American Industrial Classification System 

NBER  National Bureau of Economic Research, a nonprofit research association 

RGDP  Real Gross Domestic Product (adjusted for inflation) 
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Introduction 
During the depth of the COVID-19 pandemic, state governments and numerous local governments 

implemented actions to reduce economic activities in order to fight the public health threat from the SARS-

CoV-2 virus and its variants. These actions among the states have been shown “to display significant 

variations.”1 Moreover, throughout the pandemic, there has been much speculation that the variance of 

those actions—such as stay-at-home orders, shutting down businesses, and restrictions on gathering 

sizes—caused the states with more severe policies to experience more harm to employment compared to 

states that were more cautious. For example, the Wall Street Journal published several editorials making 

that exact case.2 However, the author is unaware that anyone has yet put this question to an empirical test 

to see whether there is a statistically significant association between more severe governmental actions 

and employment. 

Knowing whether an association exists is important for public policy at all levels of government. The COVID-

19 pandemic started with unprecedented governmental actions to shut down economies for just a few 

weeks that morphed into prolonged orders of intrusive actions that in many cases lasted for more than a 

year. Pandemics have been a fact of life over the centuries, and the world will most certainly encounter 

others at some undetermined time in the future. Therefore, it will be important for policymakers to know 

whether an association exists to guide them in being more mindful and cautious in how they structure their 

responses to future pandemics. 

Negative long-term consequences from governmental actions addressing economic crises are common, 

and it is not the intention of this paper to enumerate or review those studies. However, one paper comes 

to mind that will serve as an example. During America’s Great Depression, some state governments 

imposed mortgage foreclosure moratoria with varying degrees of severity. An economic paper3 published 

by the Federal Reserve Bank of St. Louis in 2008 reviewed economic studies of this question. Several studies 

demonstrated how those moratorium policies delayed economic recovery by reducing the supply of loans 

and credit, giving evidence that an economic tradeoff existed between immediate alleviation of pain and 

future economic costs. In many ways, governmental responses to the COVID-19 pandemic have similar 

tradeoffs, requiring authorities to balance immediate relief with future negative economic impact. 

The hypothesis of this study is straightforward: Governmental actions by the states and their localities 

whose actions were more severe in shutting down the economies of their respective areas caused greater 

harm to employment when compared to states whose actions were less severe, when viewed more than 

a year after the initiation of the pandemic. The null hypothesis to be tested then becomes that there is no 

difference between the severity of governmental actions and the impact on employment. Because the 

 
1 Laura Hallas, Ariq Hatibie, Saptarshi Majumdar, Monika Pyarali, and Thomas Hale, Variation in US states’ responses 

to COVID-19, Blavatnik School of Government, University of Oxford, BSG Working Paper Series, BSG-WP-2020/034, 
Version 2.0, December 2020. This paper has been since updated and Version 3.0 is available online: 
https://www.bsg.ox.ac.uk/research/publications/variation-us-states-responses-covid-19.  
2 See, for example, the article “The Two-Track Jobs Recovery” by The Wall Street Journal Editorial Board on January 

27, 2021: https://www.wsj.com/articles/the-two-track-jobs-recovery-11611790680.      
3 David C. Wheelock, “Changing the Rules: State Mortgage Foreclosure Moratoria During the Great Depression,” 

Federal Reserve Bank of St. Louis Review, November/December 2008, pp. 569-583: 
https://files.stlouisfed.org/files/htdocs/publications/review/08/11/Wheelock.pdf.  

https://www.bsg.ox.ac.uk/research/publications/variation-us-states-responses-covid-19
https://www.wsj.com/articles/the-two-track-jobs-recovery-11611790680
https://files.stlouisfed.org/files/htdocs/publications/review/08/11/Wheelock.pdf
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hypothesis focuses on the variation among the states, national actions that are consistent across the states 

can be safely ignored as factors. 

This study ran twelve scenarios on three employment metrics for March 2021 and June 2021 using two 

different indexes on the severity of governmental actions, including one developed specifically for this 

study. To control for confounding variables, the multiple regression analyses included metrics on the 

importance of the tourism industrial sector, the importance of the agricultural industrial sector, population 

density, the prevalence of COVID-19 cases, and the severity of COVID-19 infections. In every case, the null 

hypothesis was rejected, demonstrating with statistical confidence an association that the more severe 

governmental actions were taken, the greater was the negative impact on employment. However, there 

were significant nuances with the forecasting data whereby the nonfarm employment metric was 

determined to be the only one reliable enough to use. This study also ran regressions on state Real Gross 

Domestic Product, but worse forecasting issues forced no conclusion. 

This study also ran six bivariate regressions between the severity of governmental actions using two 

indexes against COVID cases, COVID hospitalizations, and COVID deaths. The results showed a negative 

correlation between government severity and COVID cases, but no correlations with hospitalizations and 

deaths. It can be concluded that while the more severe governmental actions are associated with job loss, 

the only statistically significant evidence of the benefits of the economic tradeoff was with suppressed 

COVID case numbers during the crisis.  

Naturally, there is a long list of caveats with real-world empirical studies. There can be problems with the 

data themselves, especially during times of economic distress. The indexes measuring government severity 

of actions are based on subjective judgements of the researchers who must assign values to actions. There 

may be additional confounding variables that were not considered. These and other caveats will be 

elaborated on in the last section of this paper  

Data and Method 

Regression Analyses and Statistical Package 
Multiple regression analyses were used as the primary tool to test the null hypothesis. The study used the 

Real Statistics Resource Pack software developed by Charles Zaiontz,4 which is an add-in to Microsoft Excel. 

This software package has several advantages over other packages for this type of study. Foremost, all 

results are generated in Excel, enabling the user to see the actual formulae and calculations that are often 

invisible with other statistical packages. It allows easy updates to the analyses when there are small 

changes without having to run the whole analyses over again. Also, having the results in Excel allows users 

to perform analyses and manipulate the data for presentation more quickly.  

The analyses were run on the dependent and independent variables, displayed in Appendix A1,  including 

the confounding variables identified below, using the Multiple Linear Regression tool first as a stepwise 

regression5 with alpha = 0.2, which is a standard, and, because some heteroskedasticity was optically 

 
4 Charles Zaiontz, Real Statistics Resource Pack software (Release 7.6), copyright 2013 – 2021: www.real-

statistics.com . 
5 The stepwise regression process is available online at Charles Zaiontz (2020) Real Statistics Using Excel: 

https://www.real-statistics.com/multiple-regression/stepwise-regression.  

http://www.real-statistics.com/
http://www.real-statistics.com/
https://www.real-statistics.com/multiple-regression/stepwise-regression
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detected in preliminary tests, Robust Standard Error Type 3 (HC3)6. Thereafter, the analyses were run a 

second time using alpha = 0.5 and HC3 just for those factors successfully identified by the stepwise 

regression.  

Dependent Variables 
Seasonally-adjusted nonfarm employment per Current Establishment Survey 

National data  
Series ID #: CES0000000001 

Period: Monthly 

Source: Labor Force Statistics from the Current Population Survey (CPS), U.S. Bureau of Labor Statistics 

(BLS) 

State data 
Series ID #s: prefix “SMS” + area code for state (e.g., “13” for Georgia”) + “000000000000001” 

Period: Monthly 

Source: Local Area Unemployment Statistics from the Current Population Survey, U.S. Bureau of Labor 

Statistics 

Discussion 

Total Nonfarm employment per the Current Employment Survey is normally the preferred measure for 

employment partially because its sampling size is larger and the data are checked against administrative 

data. For example, it is what the National Bureau of Economic Research (NBER) Business Cycle Dating 

Committee (BCDC) normally prefers and believes to be the most reliable of the employment metrics.7 The 

establishment survey is conducted monthly based on “145,000 businesses and governmental agencies, 

representing 697,000 individual worksites.”8 Each year, BLS benchmarks the data to the states’ 

unemployment insurance systems, giving more confidence to the reliability. Every March, BLS recalibrates 

the data based on benchmarks. Because the data series is seasonally adjusted, no further seasonal were 

made for this project. The Confidence interval is 90%.9 

However, because of the pandemic, there are reasons to question its reliability in determining business 

cycles. The pandemic has been particularly challenging for data collection efforts and the definitions used 

for certain data series. Note the following statement from the Business Cycle Dating Committee in 

explaining the situation when it announced its decision to choose February 2020 as a peak of another 

business cycle.  

The committee recognized that this survey was affected by special circumstances associated with 

the pandemic of early 2020. In the survey, individuals who are paid but not at work are counted as 

employed, even though they are not in fact working or producing. Workers on paid furlough, who 

became more numerous during the pandemic, thus resulted in an overcount of people working in 

 
6 The HC3 formula and explanation are available online at Charles Zaiontz (2020) Real Statistics Using Excel: 

https://www.real-statistics.com/multiple-regression/robust-standard-errors. 
7 Business Cycle Dating Committee, National Bureau of Economic Research, “NBER Determination of the February 

2020 Peak in Economic Activity,” June 8, 2020:  https://www.nber.org/sites/default/files/2020-11/june2020.pdf, 
accessed January 25, 2020. 
8 State and Metro Area Employment, Hours, and Earnings (SAE), Bureau of Labor Statistics: https:/www.bls.gov/sae.  
9 Idem. 

https://www.real-statistics.com/multiple-regression/robust-standard-errors
https://www.nber.org/sites/default/files/2020-11/june2020.pdf
https://www.bls.gov/sae
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recent months. Accordingly, the committee also considered the employment measure from the 

Bureau of Labor Statistics household survey, which excludes individuals who are paid but on 

furlough.10  

This distinction is important to note for the purpose of identifying business cycle peaks, and it highlights 

some of the data challenges due to the pandemic. However, the circumstances for testing the hypothesis 

of this project are different. The regression analyses used March 2021 and June 2021 as the test dates, 

twelve and fifteen months after the start the pandemic. These months are significantly later than the initial 

months of the pandemic. Therefore, it was assumed that the paid-but-not-at-work status of some 

employees had worked its way through the system to become nonfactors, although this specific 

assumption had not been specifically tested.  

Seasonally-adjusted employment per Current Population Survey 

National data  
Data Series: LNS12000000 

Period: Monthly 

Source: Labor Force Statistics from the Current Population Survey (CPS), U.S. Bureau of Labor Statistics 

State data 
Data Series: prefix “LASST” + area code for state (e.g., “13” for Georgia”) + “0000000000005” 

Period: Monthly 

Source: Local Area Unemployment Statistics from the Current Population Survey, U.S. Bureau of Labor 

Statistics 

Discussion 
As also used by the NBER BCDC, the CPS employment level is another gauge for employment that will be 

used to test the hypothesis. Although the skewing of the payroll data is assumed not to be a problem for 

the regression analyses, this was never an issue with the CPS estimates because, unlike the CES measure, 

the CPS metric does not count paid furloughed workers as employed.11 This fact was confirmed by the 

Current Population Survey Interview Manual.12 The CPS numbers offer other advantages as well, including 

not counting multiple jobholders and counting the self-employed. However, there are disadvantages to 

using the CPS, including a smaller  sample size of just 60,000 that gets less accurate when divvied up among 

the 50 states, and the fact that the CPS is a self-reported survey drawn from the general population without 

the benefit of cross-referencing to administrative data, such as the states’ unemployment insurance 

systems used to check the survey for nonfarm employment.13  

 
10 Business Cycle Dating Committee, June 8, 2020. 
11 Business Cycle Dating Committee, National Bureau of Economic Research, “NBER Determination of the February 

2020 Peak in Economic Activity,” June 8, 2020:  https://www.nber.org/sites/default/files/2020-11/june2020.pdf, 
accessed January 25, 2020. 
12 U.S. Census Bureau, Current population Survey Interviewing Manual, CPS-2015 (4/2015), April 2015, pp. C4-11, C4-

14: https://www2.census.gov/programs-surveys/cps/methodology/intman/CPS_Manual_April2015.pdf, accessed 
January 25, 2020. 
13 For a further discussion on the differences, advantages, and disadvantages of the CES and CPS, q.v. Mary Bowler 

and Teresa L. Morisi, “Understanding the employment measures from the CPS and CES survey,” Monthly Labor 
Review, February 2006: https://www.bls.gov/opub/mlr/2006/02/art2full.pdf.  

https://www.nber.org/sites/default/files/2020-11/june2020.pdf
https://www2.census.gov/programs-surveys/cps/methodology/intman/CPS_Manual_April2015.pdf
https://www.bls.gov/opub/mlr/2006/02/art2full.pdf
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Counting employment levels as opposed to unemployment rates, also derived from the CPS, is far better 

because unemployment rates ignore changes in labor force participation that would skew the results. It is 

well known among economists that labor force participation is a procyclical loose link that fluctuates 

upwards during good economic times and downwards during times of economic distress.14 In contrast, 

changes in employment levels will capture at least some of the loss. As with CES employment numbers, 

BLS recalibrates CPS employment data and releases the revisions in March. Likewise, the pandemic has 

been challenging for data collection. Because the data series are seasonally adjusted, no further seasonal 

adjustments were made for this project. Confidence interval is 90%. 

Seasonally-adjusted employment-to-population ratio per Current Population Survey 

National data  

Data Series: LNS12300000 

Period: Monthly 

Source: Labor Force Statistics from the Current Population Survey (CPS), U.S. Bureau of Labor Statistics 

State data 
Data Series: prefix “LASST” + area code for state (e.g., “13” for Georgia”) + “0000000000007” 

Period: Monthly 

Source: Local Area Unemployment Statistics from the Current Population Survey, U.S. Bureau of Labor 

Statistics 

Discussion 

Because employment levels do not account for changes in population, the additional metric of 

employment-to-population ratio was used. Because it is also derived from the Current Population Survey, 

this metric would have the same considerations and caveats as the CPS employment level.  

State Real Gross Domestic Product 

National data  
Data Series: SQGDP9 Real GDP by state 

Period: Quarterly 

Source: Bureau of Economic Analysis (BEA), U.S. Department of Commerce 

State data 
Data Series: SQGDP9 Real GDP by state 

Period: Quarterly 

Source: Bureau of Economic Analysis, U.S. Department of Commerce 

Discussion 
State Real Gross Domestic Product (RGDP) was also run through the analysis as an additional test. Although 

it does not measure employment, it was used to check if there were any impacts on production as a proxy 

for economic activity. It is reported quarterly, adjusted for inflation, and seasonally adjusted.15  

 
14 For example, q.v. Michael Elsby, Bart Hobijn, Fatih Karahan, Gizem Koşar, and Ayşegül Şahi, “Flow Origins of Labor 

Force Participation Fluctuations,” American Economic Association (AEA) Papers and Proceedings, Vol. 109, May 2019, 
pp. 461-64: https://www.aeaweb.org/articles?id=10.1257/pandp.20191054. 
15 When downloading the data series from the website, it does not identify the data as seasonally adjusted. However, 

an email inquiry was sent to BEA, and they confirmed that the data are indeed seasonally adjusted.  

https://www.aeaweb.org/articles?id=10.1257/pandp.20191054
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Time Series Analyses 
All dependent variables were forecasted using an ARIMA(12, 1, 0) model. For the employment variables, 

the forecasts started in March 2020 through August 2021. The start date for the range of the observed 

data used in the model varied by state for nonfarm employment and the CPS employment level metric 

following this rule: the low point in the metric following June 2009, the trough of the Great Recession 

designated by the NBER Business Cycle Dating Committee.16 In the case of the employment-to-population 

ratio, the start date was June 2009 because data for some states did not provide enough observations for 

the ARIMA model. For example, Vermont’s employment-to-population ratio had steadily declined right up 

until the start of the pandemic. The end date for all observed employment data was February 2020 (the 

month before the impact of the pandemic in the United States).  

For state RGDP, the observed data rule for the variable was the same as with the employment-to-

population ratio. Because the data were reported quarterly and not monthly, there were only 43 periods 

of data from 2009:Q2, the trough of the Great Recession. In contrast, the average number of observed data 

for the states was 123.7 for the employment metrics. Additionally, as with the employment-to-population 

ratio, some states had significant declines in RGDP that were insufficient for the ARIMA model. Therefore, 

all states had the same start quarter of 2009:Q2. The end quarter used was 2019:Q4, prior to the impact 

of the pandemic. The forecasts, therefore, started in 2020:Q1 through the end of 2021. 

The total ARIMA models run for this study totaled 204, four variables for each state plus the United States 

as a whole. The results of the modeling can be found in Appendix Category E, i.e., E1 through E200 and 

Appendix Category F, i.e., F1 through F4.  

As with the regression analyses, the Real Statistics Resource Pack software was used for the ARIMA model 

forecasting. Because all data for all variables were seasonally adjusted by the BLS or the BEA, the moving 

average order of the models was zeroed out, i.e., q =-0, leaving only the autoregression component to 

make the forecasts. Preliminary tests were unable to reject the hypothesis of nonstationary. Therefore, a 

differencing factor (d) of 1 was chosen. For the parameter order (p) of lags for the autoregression, p = 12 

was chosen to capture a full year from the monthly data or three years of RDGP. 

The purpose of forecasting time series data for each dependent variable was to calculate new data series 

to be used in the regression analyses. The ARIMA model forecasts for March 2021 and June 2021, or 

2021:Q1 and 2021:Q2, were compared to the observed data as released by BLS or BEA, giving relative 

measures of the impact of the pandemic. It was decided that using the ARIMA model forecasts were 

superior to simply comparing the observed data to the last period prior to the pandemic, which would 

traditionally mark the recovery period. As can be observed by scanning through all 204 forecasts in the 

Appendixes, the trends among the states varied, and the ARIMA modeling enabled capturing the 

trajectories. Otherwise, by not capturing the trajectories, the comparisons would be skewed. For example, 

while nonfarm employment was growing for most states, there were important exceptions. Alaska, North 

Dakota, Oklahoma, Vermont, West Virginia, and Wyoming had contrary trends. Moreover, the growth rates 

and consistency of the fluctuations varied considerably. 

 
16 “US Business Cycle Expansions and Contractions” webpage, Business Cycle Dating Committee, National Bureau of 

Economic Research:  https://www.nber.org/research/data/us-business-cycle-expansions-and-contractions, accessed 
last on October 13, 2021. 

https://www.nber.org/research/data/us-business-cycle-expansions-and-contractions
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Independent Variables Measuring Governmental Actions  
Abridged Oxford Stringency Index 
The Blavatnik School of Government, Oxford University, created a Coronavirus Government Response 

Tracker, the first known one of its kind.17 The Oxford team collects and analyzes data from publicly available 

sources, such as newspapers, legislation, and briefings. Initially, the data were only available at the national 

level, but they expanded the tracker to include subnational level data for Brazil, Canada, China, the United 

Kingdom, and the United States.   

As of this writing, the tracker consists of 23 indicators used to comprise five indexes. Of these, the 

stringency index, called herein the Oxford Stringency Index, is of interest. This index measures the severity 

of governmental actions to lockdown the economies. It consists of the following ordinal scale indicators: 

● C1--school closings* 

● C2--workplace closings* 

● C3--cancelling public events* 

● C4--limits on private gatherings* 

● C5--public transportation closings* 

● C6--stay at home orders* 

● C7--restrictions on internal movement (between cities/regions)* 

○ Flag for targeted (0) or general (1) geographic scope 

● C8--restrictions on international travel, or in the case of subnational data, into the state 

● H1--public information campaigns* 

For the indicators in the list above marked with an asterisk, they include “flags” to adjust for the 

school/university or for local actions. Appendix C2 gives the definitions and ordinal scales for the indicators, 

which range from three to five. Each indicator’s score is adjusted on a daily basis to a value between 0 and 

100, defined as 𝐼  for indicator, using the following formula: 

𝐼 = 100 ∗  
𝑣 − 0.5 ∗  (𝐹 − 𝑓)

𝑁
 

where 𝑣  is the recorded policy value from the ordinal scale; 𝐹 is either the value of 1, if the indicator has 

a flag for local actions, which is true for all indicators except C8; otherwise it is equal to 0;  𝑓  is the value 

of the flag, which is either 1, if the action is statewide, or 0 if it is a local action; and  𝑁 is the maximum 

value of the ordinal scale.  

The Oxford Stringency Index is then created by adding the nine indicator scores together and dividing by 

nine to derive the final score. For purposes of this study, the stringency index was abridged by eliminating 

the indicator for public information campaigns (H1) so that the actions being scored were all restrictions 

imposed on the economy. In order to maintain a maximum score of 100, the sum of the indicators for the 

Abridged Oxford Stringency Index was divided by eight instead of by nine. 

From this index, a score was created by simply summing the total index scores for the days under 

consideration. It also could have been divided by the number of days for an average daily score. Both 

 
17 Oxford University’s Governmental Response Tracker website: https://www.bsg.ox.ac.uk/research/research-

projects/coronavirus-government-response-tracker. 

https://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-response-tracker
https://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-response-tracker
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methods would work the same because the averages were calculated using the same denominator. The 

time period used in this study was the 13-month period between March 1, 2020, and March 31, 2021, for 

all states. 

Government Severity Index 
Reviewing the Abridged Oxford Stringency Index more closely, it was decided to undertake a project of 

creating a new index to define more narrowly those economic actions with the most potential to harm 

employment and to provide an alternative methodology to account for local actions. On the latter, there 

were concerns over the systematic approach used in adjusting state scores for local actions that potentially 

inflated scores due to those local actions. For example, on August 24, 2020, the City of Tuscaloosa, 

Alabama, closed bars due to the pandemic. Despite having only 2 percent of the state’s population, it 

caused the C2 indicator to increase 50 percent, from 33.33 to 50. On the former issue, the Oxford 

Stringency index is broader in scope and was created based on national-level actions in mind. The interest 

in this paper’s study lies with understanding the difference among states to test the hypothesis. 

The new index is based on the following indicators: 

● School closures, focusing on just K through 12th grade. 

● Workplace closures 

● Gathering restrictions 

● Capacity limits 

● Stay-at-home mandates. 

The ordinal scores and scaling descriptions are found in Appendix C1.  

To bring more structure to the local actions and keep the scoring project manageable, it was decided to 

score actions—whether initiated by the governor for a region of the state or by local authorities—only 

impacting metropolitan statistical areas as defined by the U.S. Census Bureau that met the threshold of 

having at least 5 percent of the state’s population. Because metropolitan statistical areas cover multiple 

counties and municipalities, it was narrowed even more to focus only on those actions impacting the most 

populous city and county within those metropolitan areas. Moreover, the scoring of local actions was 

applied only if the local score exceeded that of the statewide score. Although local actions were scored for 

four of the indicators, it was not used for school closures. A review of school district actions found not only 

too wide of a disparity on the actions taken, but also a general lack of consistency and accessibility on 

exactly what actions were taken. It would have required too many research hours to collect and organize 

the data, which was beyond the resources dedicated to this project.  

The indicator formula ([𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟] ) for each the four non-school indicators is as follows: 

[𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟] = 100 ∗  
[𝑠𝑡𝑎𝑡𝑒] + [%𝑝𝑜𝑝] ∗ ([𝑙𝑜𝑐𝑎𝑙]  − [𝑠𝑡𝑎𝑡𝑒])

𝑁
 

where [𝑠𝑡𝑎𝑡𝑒]  is the recorded statewide policy value; [%𝑝𝑜𝑝] is percent population of the metropolitan 

statistical area to the state’s total, [𝑙𝑜𝑐𝑎𝑙] is the local score, and 𝑁 is the maximum amount of the ordinal 

scale. The primary difference from the Oxford formula is how local actions are treated. The new indicator 

adds more severe local actions to the overall statewide score in proportion to the population of the 

relevant statistical metropolitan area that meets the threshold of 5 percent. In the Oxford formula, there 

is no threshold, and the total score assumes the local value minus 0.5 no matter the proportion of the 
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population impacted. Note that the indicator for school closings does not have a local component. 

Therefore, the state action scores are adjusted to equal a scale of 100, consistent with the other indicators.  

The Government Severity Index was created by adding the five indicator scores together and dividing by 

five making 1 the minimum score and 100 the maximum score for any given day. As with the Oxford 

Stringency Index, the scores used in the regression analyses were created by simply summing the total 

index scores for the days under consideration. The time period used was the thirteen month period 

between March 1, 2020, and March 31, 2021, for all states. 

Implementation of scoring the index took a team of seventeen individuals whose names are listed under 

the Acknowledgements.  

Other Independent Variables 
Proportion of economy based on tourism 
Metric: Real GDP for Industrial section for arts, entertainment, recreation, accommodation, and food 

services divided by the total real GDP for 2019 

Data Series: SAGDP9N Real GDP by State 

Industry Line Item and North American Industrial Classification System (NAICS) industrial sectors:  

75—Arts, entertainment, recreation, accommodation, and food services 

1—All industry total 

Period: 2019 Calendar Year 

Source: Bureau of Economic Analysis, U.S. Department of Commerce 

Discussion 
The difference in the impact on employment among the states due to the pandemic may have been related 

to the degree to which a state’s economy is dependent on the tourism industry. For example, it would 

make sense that Hawaii and Nevada, which rely more heavily on tourism, would be impacted more. To test 

for this confounding variable, the proportion of the NAICS industrial sector of arts, entertainment, 

recreation, accommodation, and food services, loosely called the tourism industry, found on line 75 of the 

BEA list of industries, was divided by the overall production (i.e., all industry total) for each state. The 

annual data for 2019 were selected because they preceded the impact of the pandemic. Appendix D1 gives 

the industrial confounding variables, including the numerators and denominators used in the calculation. 

Population density 
Metric: Population density as of July 1, 2020 

Population Estimate: Annual Estimates of State Resident Populations, July 1, 2020 

Source: U.S. Census Bureau, Population Division 

Land Area: State Area Measurements and Internal Point Coordinates 

Source: U.S. Census Bureau, unpublished data from the MAF/TIGER database 

Discussion 
Another confounding variable could be population density. It is not unreasonable to expect that those 

states with higher population densities would be more heavily impacted due to how viruses spread more 

quickly when people are closer together. The population density was calculated by dividing each state’s 

residential population estimate for July 1, 2020, by the land area in square miles. Appendix D2 gives the 

land area, population, and population density for each state. 
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Proportion of economy based on agriculture 
Metric: Real GDP for Industrial section for agriculture, forestry, fishing, and hunting divided by the total 

real GDP for 2019 

Data Series: SAGDP9N Real GDP by State  

Industry Line Item and North American Industrial Classification System Code industrial sector:  

3—Agriculture, forestry, fishing, and hunting 

1—All industry total 

Period: 2019 Calendar Year 

Source: Bureau of Economic Analysis, U.S. Department of Commerce 

Discussion 

The difference may be related to the degree to which a state’s economy is dependent on agriculture and 

related industries. For example, it could be expected that states relying more heavily on agriculture and 

related industries would be impacted less. To test for this, the proportion of NAICS industrial sector of 

agriculture, forestry, fishing, and hunting (shortened to agriculture for brevity and found on line three of 

the BEA report) was divided by the overall production of the state. As with the tourism industry, the annual 

data for 2019 was selected because it preceded the impact of the pandemic. Appendix D1 gives the 

industrial confounding variables, including the numerators and denominators used in the calculation. 

Prevalence of COVID-19 infections 
Metric: Average Daily Confirmed Cases Per Day per 100,000 through March 31, 2021 

Data Series: Daily confirmed COVID-19 cases  

Data Source: Time series summary from daily case reports from state agencies, Johns Hopkins University 

of Medicine, Coronavirus Resource Center 

Population Estimate: Annual Estimates of State Resident Populations, July 1, 2020 

Source: U.S. Census Bureau, Population Division 

Discussion 
Another confounding variable could be the prevalence of COVID-19 infections that vary by state. The Johns 

Hopkins University of Medicine provides a Coronavirus Resource Center that allows access to time series 

data from daily case reports of the states as reported by the state health agencies. Known errors include 

differences among the states in definitions, collection, and reporting. The metric used in the regression 

analyses was derived by summing the confirmed cases from January 22, 2020, when the first case in the 

U.S. was reported in King County, Washington State, through March 31, 2021, divided by the number of 

days, i.e., 435, and divided by the population of the state. This quotient was then multiplied by 100,000 to 

give us the metric. Appendix D3 gives the factors used and final calculation for the COVID-19 prevalence 

variable. 

Severity of COVID-19 infections 
Metric: Hospital inpatient bed days with suspected or confirmed COVID-19 infection per 100,000 from 

March 1, 2020, through March 31, 2021 

Data Series: Hospital inpatient beds with suspected or confirmed COVID-19 infection 

Dataset: COVID-19 Reported Patient Impact and Hospital Capacity by State Timeseries 

Data Source: U.S. Department of Health & Human Services (HHS) 
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Population Estimate: Annual Estimates of State Resident Populations, July 1, 2020 

Source: U.S. Census Bureau, Population Division 

Discussion 
The last confounding variable considered was the severity of infections of COVID-19 among the states. 

Conceivably, demographic differences resulting from numerous factors—such as health conditions and co-

morbidities of the population, age, race and ethnicity, poverty, etc.—may cause different economic 

impacts resulting in differences in employment. Data from the U.S. Department of Health and Human 

Services on hospital inpatient bed days with suspected or confirmed COVID-19 infections were used to 

measure these potential differences. According to HHS, the data sources were from the department’s 

Teletracking, direct reporting through HHS Protect by state departments of health, and the National 

Healthcare Safety Network. The completeness and consistency of reporting are obvious caveats with this 

dataset. Using the total number of days from March 1, 2020, to March 31, 2021, and population for each 

state, the total  inpatient beds were converted to the metric of bed days per 100,000. Appendix D4 gives 

the factors used and final calculation for the COVID-19 severity variable. 

COVID Deaths 
Metric: Total COVID-19 Deaths through March 31, 2021, per 100,000 population 

Data Series: U.S. COVID-19 Cases and Deaths by State over Time 

Source: Centers for Disease Control and Prevention, U.S. Department of Health and Human Services 

Population Estimate: Annual Estimates of State Resident Populations, July 1, 2020 

Source: U.S. Census Bureau, Population Division 

Discussion 

The CDC tracks both COVID-19 cases and deaths as reported by the states. The reliability of the data 

depends on the accuracy and timing of the reporting by the states. The population data were used to 

calculate deaths per 100,000 through March 31, 2021. 

Results 

ARIMA Model Forecasting 
As already indicated, the results of the ARIMA forecast modeling can be found in Appendixes E1 through 

E200 under Appendix Category E for each of the states and Appendix F1 through F4 under Appendix 

Category F for the United States. The first charts for each state and the United States graph the following 

data: 

● Pre-basis observed data are the data of the series starting in December 2007 for the three 

employment series and 2005:Q1 of the real GDP data series through the Great Recession and 

ending in the period just prior to the low point when the data series recovers.  

● Autoregression basis observed data for each data series start immediately after the pre-basis 

observed data (see above) until February 2020. As described in the section on Time Series Analyses, 

these coincide with the basis for the ARIMA(12,1,0) Model for nonfarm employment and CPS 

employment. However, they do not correspond to the ARIMA(12,1,0) Model basis for 

employment-to- population ratio and RGDP. The data displays were left this way to allow the 

reader to see the reasons why the rule was applied only to the two employment level metrics.  
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● Post-basis observed data are the observed data starting in March 2020 for the three employment 

metrics and 2020:Q1 for RGDP, and they end either June 2021 or 2021:Q2.  

● ARIMA model forecast is the forecast used for this study.  

● Geometrical mean growth factor forecast is simply a forecast using the same time period as used 

for the ARIMA model using the geometric mean as a reference line for the ARIMA model forecast. 

In addition, the appendixes also give the coefficients, standard errors, t-statistics, and p-values of the 

twelve ARIMA Model parameters as well as charts graphing the model data, i.e., the differences of the 

data in order of the time series.  

Severity of Governmental Actions 
Appendix C3 gives the results of the two governmental action indexes side-by-side. There is considerable 

overlap with the indexes, which are for the same period of time. However, there are a few surprises. First, 

the similarity between the indexes: 21 states (i.e., 42 percent) fall either exactly or relatively close in their 

rankings in both indexes. For example, California, Hawaii, and New York State all rank high in severity in 

both indexes. Likewise, Iowa, North Dakota, and South Dakota all rank low. On the other end, 11 states 

rank significantly differently in the two indexes, defined as being at least 15 places apart. These states are, 

in order of increasing differences, Nevada, Texas, Alabama, Oregon, Delaware, Arizona, Colorado, 

Arkansas, Alaska, Rhode Island, and Ohio. 

The exact reasons for the differences are unclear. Clearly there are methodological differences between 

indexes that must account for at least some of the differences. The Government Severity Index is more 

structured in the way local actions are handled, and it is not as broad, attempting to focus on the more 

salient economic actions. The Government Severity Index also excludes local school or university actions. 

There may also be implementation issues that might explain some of the differences. While care was taken 

in creating the Government Severity Index to give precise instructions on how to score actions as well as 

how to find executive orders, there are inevitably unavoidable differences in judgement among the scorers 

and their ability to obtain the information. However, these same issues reside with the Oxford Stringency 

Index. Without a more extensive review, there is no way of knowing all the reasons for the differences  

Regression Analyses 
Employment Runs 
The stepwise regression using alpha = 0.2 and HC3 resulted in either three or four variables as factors 

associated with impacting employment for all twelve analyses, as shown in Table 1.The factors are listed 

in order of their economic significance as measured by the marginal effects, described later in this 

subsection. In every case, government actions were significant factors. In four of the runs, governmental 

actions had the greatest marginal effect scores.  
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Table 1: Significant factors from stepwise regression with alpha = 0.20 and HC3 

 

These variables are part of the linear equation  

y  =  β0  +   β1*x1  +  β2*x2  +  ..  + βn*Xn  + є  

where y equals the dependent variable, i.e., the employment metric; and x1 ,  x2   ..  xn  are the independent 

variables, i.e., the governmental actions, tourism proportion, population density, and COVID-19 

prevalence; β0 is the value of the intercept;  β1  ,  β2  ..  βn  are the coefficients of the variables, and є is the 

error term. The intercept and coefficients of the variables can be found in Appendixes A1 through A12 

(under Appendix Category A) along with their standard errors, t statistics, p-values, lower and upper 

bounds, and variance inflation factors (vif).  

The multiple R values, indicating the strength of the correlations, ranged from 0.66 to 0.82. R squares 

ranged from 0.44 to 0.67. The adjusted R square ranged from 0.39 to 0.64. The vif metrics, used to indicate 

correlations among the factors, ranged from 1.13 to 1.39. (Note: The closer to one, the better.)  

Of all the identified factors, COVID-19 prevalence had the weakest p-values. The lower the p-value, the 

more likely the results were not a random chance, allowing researchers to reject the null hypothesis. The 

COVID prevalence factor only made it through the stepwise analysis in five of the 12 runs. Had an alpha of 

0.15 been chosen instead of the 0.20, it would have made it only once. Knowing this, and then as expected, 

COVID-19 prevalence also had the lowest absolute value t statistics, indicating less statistical significance, 

ranging from 1.37 to 1.93. The variable measuring the proportion of the tourism industry had the greatest 

absolute value t statistic scores, ranging from −2.25 to −5.66, following by governmental actions, ranging 

from −1.46 to −4.96.  

Marginal effects (ϻє) indicate the economic influence of a factor on the dependent variable. For example, 

a ϻє of −0.01 would indicate a 0.01 decrease in a dependent variable based on a standard deviation unit 

change in the independent variable. Table 2 gives the marginal effects and p-values for the governmental 

actions, i.e., the Government Severity Index and the Abridged Oxford Stringency Index for March 2021 and 
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June 2021, vis-à-vis the three employment metrics. The marginal effects vary from −0.005 for the 

Government Severity Index for June 2021 with nonfarm employment and the employment-population 

ratio, to −0.013 for the Abridged Oxford Stringency Index and nonfarm employment for March 2021. The 

p-values vary from 0.15 for the Government Severity Index and the employment-population ratio for June 

2021 (which is less than the alpha = 0.20 used in the stepwise regression but still considerably high 

indicating less statistical confidence that the results are not random) to the very high confidence of 1.01E−5 

for the Abridged Oxford Stringency Index and nonfarm employment for March 2021.  

Table 2: Marginal effects (ϻє) and p-values for governmental action indexes 

 

Scatterplot graphs showing the governmental actions versus the employment metrics are found in 

Appendixes B1 through B12 under Appendix Category B. 

GDP Runs 
Surprisingly, or perhaps not so surprisingly given the ARIMA model forecast problems, only one of the four 

runs showed governmental response as a factor when RGDP was the dependent variable. These results are 

available for inspection in Appendixes A14, A15, A16, and A17. Scatterplot graphs of governmental actions 

versus RGDP are found in Appendixes B13, B14, B15, and B16.  Note that no conclusion was made on the 

impact of governmental actions on RGDP from this study. 

Governmental Actions versus COVID Indicators Runs 
The two bivariate regressions using the Government Severity Index or the Abridged Oxford Stringency 

Index with COVID cases yielded negative associations. These results can be found in Appendixes A18, A19, 

B17, and B18. However, the other four bivariate regressions failed to find any statistically significant 

associations for the governmental action indexes with either COVID hospitalizations or deaths. These 

results are found in Appendixes A20, A21, A22, A23, B19, B20, B21, and B22.  

Discussion, Conclusions, and Caveats 
A visual inspection of the ARIMA model forecasts is both encouraging and discouraging. The results for the 

United States as a whole, found in Appendixes F1, F2, F3, and F4, appear to be reasonable and believable, 

giving confidence in the ARIMA modeling. Clearly, the U.S. as a whole has an advantage over individual 

states given its sample size and better reliability with statistical sampling. 

The forecasts for nonfarm employment are also believable. A visual inspection of the results indicates the 

ARIMA model gave reasonable answers and handled more difficult data patterns nicely. While visual 



 
  
  

 

 

   
GeorgiaOpportunity.org     Page 26 of 510
  
 

inspections are clearly subjective and opinions will vary, a reader inspecting Appendixes E1 through E50 

likely may come to the same conclusion as the author. North Dakota (Appendix E34), Oklahoma (Appendix 

E36), and Wyoming (Appendix E50) are perhaps the three best examples of difficult patterns being handled 

nicely.  

A reader may also share the same judgement that the forecasting for CPS employment at the state level 

raises concerns. Unlike with nonfarm employment that has an advantage of a larger sample size and where 

all forecasts appear reasonable through visual inspection, six CPS employment forecasts appear 

questionable and nine appear problematic. The problematic forecasts are for the states of Indiana 

(Appendix E64), Kansas (Appendix E66) Mississippi (Appendix E74), Oklahoma (Appendix E86), Oregon 

(Appendix E87), South Dakota (Appendix E91), Tennessee (Appendix E92), Wisconsin (Appendix E99), and 

Wyoming (Appendix E100). Take the forecast for Indiana as an example. It shows employment now exceeds 

what it would have been given its prior trajectory, which is also significantly different than the geometric 

mean growth forecast. Six other ARIMA model forecasts deemed problematic also diverged greatly from 

the geometric mean growth forecasts. The six questionable states are Alabama (Appendix A51), Alaska 

(Appendix E52), Idaho (Appendix E62), Massachusetts (Appendix E71), Ohio (Appendix E85), and South 

Carolina (Appendix E90). These are questionable not because there is a red flag like with the ones 

categorized as problematic, but because of some inconsistency or something with the pattern that looks 

unusual. Take the forecast for Alabama as an example. The post-pandemic observed data look unusual. 

This is not to say they are wrong, but the pattern suggests something requiring further inquiry.  

A reader may also agree that adjusting CPS employment for population (i.e., the employment-population 

ratio) eases the problematic and questionable forecasts somewhat. Instead of nine problematic forecasts, 

there are eight: Kansas (Appendix E116), Mississippi (Appendix E124), Oklahoma (Appendix E136), Oregon 

(Appendix E137), South Carolina (Appendix E140), South Dakota (Appendix E141), Tennessee (Appendix 

E142), and Wisconsin (Appendix E149). The three questionable forecasts—instead of six—are for Alaska 

(Appendix E102), Arkansas (Appendix E104), and Indiana (Appendix E114). 

In the case for RGDP, the forecasts appear worse than for CPS employment. Only 23 states appear to have 

reasonable forecasts. In the opinion of the author, there are 16 problematic forecasts and 11 questionable 

ones. The problematic forecasts are for Arkansas (Appendix E154), Delaware (Appendix E158), Indiana 

(Appendix E164), Iowa (Appendix E165), Kansas (Appendix E166), Kentucky (Appendix E167), Mississippi 

(Appendix E174), Missouri (Appendix E175), Montana (Appendix E176), Nebraska (Appendix E177), North 

Carolina (Appendix E183), North Dakota (Appendix E184), South Carolina (Appendix E190), South Dakota 

(Appendix E191), Tennessee (Appendix E192), and Vermont (Appendix E195). The questionable forecasts 

are for Alabama (Appendix E151), Arizona (Appendix E153), Idaho (Appendix E162), Massachusetts 

(Appendix E171), Nevada (Appendix E178), New Hampshire (Appendix E179), Ohio (Appendix E185), 

Oregon (Appendix E187), West Virginia (Appendix E198), Wisconsin (Appendix E199), and Wyoming 

(Appendix E200). 

Notwithstanding that visual inspections are subjective and opinions will inevitably vary on which forecasts 

are problematic and questionable, most observers will likely agree with the general assessment that the 

forecast for nonfarm employment are most reliable, followed by the employment-population ratio, then 

by the CPS employment, and lastly by RGDP. Table 3 summarizes the author’s assessment on which 

forecasts look good, are questionable, and are problematic for the four dependent variables. The table also 

includes key statistics from the stepwise regression analyses. The first statistic, i.e., the t-statistic, is specific 

to the independent variables measuring governmental actions as part of the hypothesis being tested. The 
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remaining three statistics speak to the linear equation resulting from the stepwise regression analyses. 

With one exception, all statistics are averaged from the four tested scenarios run through the stepwise 

regression analyses. For example, for nonfarm employment, the four scenarios were the Government 

Severity Index for March 2021, the Abridged Oxford Stringency Index for March 2021, Government Severity 

Index for June 2021, and the Abridged Oxford Stringency Index for June 2021. The single exception is the 

t-statistic for RGDP, which is only for the single scenario of Government Severity Index for 2021:Q1 because 

for the other three scenarios, the stepwise regression analyses eliminated governmental actions as a factor 

given alpha = 0.2. 

Close examination of Table 3 reveals that the nonfarm employment statistics with the most reliable ARIMA 

model forecasts also have the highest correlations, goodness of fit to the linear equation, and the most 

statistical significance. Although the regression statistics for CPS Employment and Employment-Population 

Ratio still give evidence to reject the null hypothesis, the problems with the forecasts raise questions on 

the overall reliability. After all, only 50 observations were run through the analyses, meaning problems 

with just a few states could undermine confidence in the results. Finally, the forecast problems with RGDP 

are reasons enough to disregard its results. Therefore, from this research project, no conclusion can be 

made about any impact of governmental actions on RGDP. 

Table 3: Problematic and Questionable Forecasts Along with Key Statistics 

 

As already discussed under the section on Data and Method, nonfarm employment is considered to be the 

most reliable metric making its findings the most relevant. Table 4 reproduces key results using just the 

four regression runs for nonfarm employment. The Abridged Oxford Stringency Index has the better 

correlations and statistics, although it is unknown which of the indexes is better at measuring 

governmental actions. Both governmental response metrics show tourism and population density also as 

contributing factors explaining the impact on employment. However, as explained under the section on 

Results, the COVID prevalence barely made the cut for the Government Severity Index runs using alpha = 

0.2 and would have been eliminated if a factor of alpha = 0.15 had been chosen. In conclusion, the null 

hypothesis is rejected, giving statistical evidence that the severity of governmental actions is negatively 

associated with employment 12 and 15 months after the initiation of the pandemic (i.e., March 2020). 

Likewise, it can be concluded that the proportion of the tourism and related industries to the overall size 

of the state’s economies as well as the population density are also significant factors associated with 

influencing employment. The influence of the prevalence of COVID cases had a questionable association. 
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Its null hypothesis was not rejected using the Abridged Oxford Stringency Index but barely rejected using 

the Government Severity Index. 

The marginal effects (that measure economic influence) appear to be significant. Focusing on nonfarm 

employment, they indicate that a one standard deviation movement in governmental stringency per the 

Abridged Oxford Stringency Index would be associated with 1.3 percent less in overall employment in 

March 2021 and 1.2 percent less in June 2021. For the Government Severity Index, the associated 

employment impact would be 0.7 percent less for March 2021 and a 0.5 percent less for June 2021. To put 

these effects in perspective, 1.3 percent less in jobs for March 2021 means 2,017,000 lost jobs for the 

United States as a whole.  

As already explained, the author believes the ARIMA model forecasts for the CPS employment metrics are 

too problematic to be relied on. Other researchers reviewing the data may disagree. If those forecasting 

problems are ignored, the CPS metrics would also support the hypothesis but to a lesser degree. 

Table 4: Summary of Key Regression Results for Nonfarm Employment 

 

The six bivariate regressions between the severity of governmental action indexes with COVID cases, 

hospitalizations, and deaths showed negative correlations for cases but not for hospitalizations and deaths. 

These results imply that the economic tradeoff of higher job loss from the more severe actions were 

suppressed COVID cases. The lack of a statistical association with COVID hospitalizations or COVID deaths 

is disturbing. It would be more comforting if the tradeoff were with lives saved or fewer hospitalizations, 

but this study failed to find empirical evidence to support that claim. However, there are complications in 

attempting to delve deeper into this question. A recent NBER working paper concluded that high-quality 

nursing homes were more successful in containing the spread of COVID-19 and deaths than lower quality 

homes, which would be a confounding variable, but, surprisingly, the higher quality nursing homes also 

witnessed higher non-COVID deaths. The authors hypothesized that the higher non-COVID deaths may 
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have been due to loneliness indicating other costs of the lockdowns.18 Other complicating factors include 

the disastrous decisions among some states early in the pandemic to move COVID patients to nursing 

homes, the inconsistency of data, and the potential falsification of the data by at least one state. 

As with any econometric study, there are caveats. The forecasts renew the initial question on the best way 

to measure the pandemic’s impact on employment. The author maintains that using a static pre-pandemic 

value for February 2020 would have been worse than using statistical models to forecast those values 

because there would be no accounting for the trajectory of those numbers. Perhaps other researchers can 

refine the forecasting or develop a better alternative method for comparison. 

Measuring the severity of governmental actions is also difficult, and it is reasonable to ask if the essence 

of the actions were successfully captured. The Blavatnik School of Government deserves praise for being 

the first to create such an index that gave an excellent starting point. However, in general, and this is not 

a criticism of their effort, the limitations need to be acknowledged. Indexing is labor intensive, requiring 

research skills to find and interpret governmental actions. There are also implementation challenges, such 

as consistency across scoring with multiple researchers as well as controlling for biases. Surely, there is 

room for improvement for both the Oxford Stringency Index and the Government Severity Index. Peer 

review of the methodologies and implementation may yield important insights in this regard. Over time, if 

these indexing projects continue, they may improve in their accuracy. Also, others may design better 

indexes that could be used.  

Standard economic datasets are not exempt from the challenges of empirical studies in the real world, 

especially, during times of pandemics when the normal assumptions and definitions are challenged, and 

collection methods are disrupted, as already noted earlier in this paper.  

There is the additional problem of identifying confounding variables, which a researcher can never be 

certain that all salient variables were identified. There are also limitations in finding metrics to use as 

factors or proxies as factors. For example, during pandemics, how does one measure fear as a confounding 

variable? Moreover, even when factors are controlled at the initiation of a project, circumstances can 

change. An example that almost impacted this project was the unemployment insurance rules not requiring 

the unemployed to look for work, which was nationally consistent at the beginning of this project but began 

to unravel this summer. The unraveling just missed the June 2021 comparison used in this paper, but it 

would need to be considered for subsequent months if and when states vary in their policies.  

Of course, there are the redundant-sounding unknown unknowns that plague all real world research 

projects.  

Finally, future research may be developed to test the correlation as time progresses. The pandemic may 

be winding down, but all restrictions have not yet been lifted, and some governments may impose new 

restrictions. The repercussions will likely linger for a very long time.  

Given these caveats, the empirical evidence gives an indication of the nature of the economic tradeoff from 

state governments and their political subdivisions due to their actions to shut down their economies to 

fight the COVID-19 pandemic. This study used two different indexes on the severity of governmental 

 
18 Christopher J. Cronin and William N. Evans, “Nursing Home Quality, COVID-19 Deaths, and Excess Mortality,” 

National Bureau of Economic Research, NBER Working Paper Series, Working Paper 281012, October 2020: 
http://www.nber.org/papers/w28012.  

http://www.nber.org/papers/w28012
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actions and controlled for the proportion of the tourism industry to the states’ economies, the proportion 

of agriculture to the states’ economies, population density, the prevalence of COVID-19 cases, and the 

severity of those cases. The evidence shows an associated harmful and measurable impact on nonfarm 

employment more than a year after the initiation of the pandemic. However, the evidence suggests that 

the tradeoff was not for less COVID hospitalizations and deaths. Only COVID cases have an association with 

the severity of governmental actions.  

In conclusion, policymakers and governmental authorities need to take this evidence into consideration 

when crafting policies and imposing economic restrictions during times of prolonged crises so that their 

actions are more mindful to reduce the impact on employment that can harm people’s livelihoods and 

have long-term consequences. In practice, the evidence suggests that policies need to be more targeted 

and allow for more flexibility so business operations and employment may continue as much as possible. 
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Appendix E140: South Carolina Employment-Population Ratio ARIMA Model Forecast 380 

Appendix E141: South Dakota Employment-Population Ratio ARIMA Model Forecast 382 

Appendix E142: Tennessee Employment-Population Ratio ARIMA Model Forecast 384 
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Appendix E156: Colorado State Real GDP ARIMA Model Forecast 412 

Appendix E157: Connecticut State Real GDP ARIMA Model Forecast 414 

Appendix E158: Delaware State Real GDP ARIMA Model Forecast 416 
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Appendix E160: Georgia State Real GDP ARIMA Model Forecast 420 

Appendix E161: Hawaii State Real GDP ARIMA Model Forecast 422 

Appendix E162: Idaho State Real GDP ARIMA Model Forecast 424 

Appendix E163: Illinois State Real GDP ARIMA Model Forecast 426 
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Appendix E173: Minnesota State Real GDP ARIMA Model Forecast 446 

Appendix E174: Mississippi State Real GDP ARIMA Model Forecast 448 

Appendix E175: Missouri State Real GDP ARIMA Model Forecast 450 

Appendix E176: Montana State Real GDP ARIMA Model Forecast 452 

Appendix E177: Nebraska State Real GDP ARIMA Model Forecast 454 

Appendix E178: Nevada State Real GDP ARIMA Model Forecast 456 
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APPENDIXES A: MULTIPLE REGRESSION ANALYSIS RESULTS  
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Appendix A1: Variables Used in Regression Analyses 

 

Continued on next page  
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Appendix A2: Nonfarm Employment Mar 2021 using Government Severity Index 
X = Government Severity Index 
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Appendix A3: Nonfarm Employment Jun 2021 using Government Severity Index 
X = Government Severity Index 
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Appendix A4: Nonfarm Employment Mar 2021 using Abridged Oxford Stringency Index 
X = Abridged Oxford Stringency Index 
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Appendix A5: Nonfarm Employment Jun 2021 using Abridged Oxford Stringency Index 
X = Abridged Oxford Stringency Index 
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Appendix A6: CPS Employed Mar 2021 using Government Severity Index 
X = Government Severity Index 
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Appendix A7: CPS Employed Jun 2021 using Government Severity Index 
X = Government Severity Index 
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Appendix A8: CPS Employed Mar 2021 using Abridged Oxford Stringency Index 
X = Abridged Oxford Stringency Index 
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Appendix A9: CPS Employed Jun 2021 using Abridged Oxford Stringency Index 
X = Abridged Oxford Stringency Index 
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Appendix A10: Employed-Pop. Ratio Mar 2021 using Government Severity Index 
X = Government Severity Index 
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Appendix A11: Employed-Pop. Ratio Jun 2021 using Government Severity Index 
X = Government Severity Index 
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Appendix A12: Employed-Pop. Ratio Mar 2021 using Abridged Oxford Stringency Index 
X = Abridged Oxford Stringency Index 
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Appendix A13: Employed-Pop. Ratio Jun 2021 using Abridged Oxford Stringency Index 
X = Abridged Oxford Stringency Index 
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Appendix A14: State Real GDP 2021:Q1 using Government Severity Index 
X = Government Severity Index 
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Appendix A15: State Real GDP 2021:Q2 using Government Severity Index 
X = Government Severity Index 
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Appendix A16: State Real GDP 2021:Q1 using Abridged Oxford Stringency Index 
X = Abridged Oxford Stringency Index 
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Appendix A17: State Real GDP 2021:Q2 using Abridged Oxford Stringency Index 
X = Abridged Oxford Stringency Index 
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Appendix A18: Government Severity Index vs. Confirmed COVID Cases per 100,000 
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Appendix A19: Abridged Oxford Stringency Index vs. Confirmed COVID Cases per 100,000 
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Appendix A20: Government Severity Index vs. COVID Inpatient Bed Days per 100,000 
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Appendix A21: Abridged Oxford Stringency Index vs. COVID Inpatient Bed Days per 100,000 
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Appendix A22: Government Severity Index vs. COVID Deaths per 100,000 
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Appendix A23: Abridged Oxford Stringency Index vs. COVID Deaths per 100,000 
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Appendix A24: Statistical Acronyms and Terms 
Stepwise regression Multiple factor regression procedure to weed out confounding variables with 

low probability of having impact on the equation. For procedure see: 
https://www.real-statistics.com/multiple-regression/stepwise-regression  

HC3 Robust standard error test for heteroskedasticity (HC) 3. See 
https://www.real-statistics.com/multiple-regression/robust-standard-errors  

Multiple R Multiple Correlation Coefficient: 0 ≤ R ≤ 1 where 1 is perfect correlation 

R square Used to determine goodness of fit 

Adjusted R square R square adjusted for degrees of freedom 

Standard error (s.e.) Average distance of observed values from regression line. 

Observations Number of observations.  

AIC Akaike’s Information Criterion used to evaluate different models for best fit. 
Lower scores are better.  

AICc Corrected AIC for when n < 40(k+2)  

SBC Schwarz Bayesian Criterion also for evaluating best fit 

ANOVA Analysis of variance 

Alpha Selected criteria used to disprove the null hypothesis, i.e., the observations 
can be explained by random chance 

Regression Linear formula that best fits the values 

Residual Difference of observed value from predicted value from best fit linear formula 

df Degrees of freedom 

SS Sum of squares 

MS Mean squared 

F F statistic used to test the significance of the model 

p-value Probability of the observed values being outside the confidence interval, i.e., 
being a random chance 

Sig Whether results are significant 

Intercept The intercept term in the linear equation per the regression analysis 

X The primary factor used in the hypothesis, i.e., either the Government Severity 
Index or the Abridged Oxford Stringency Index 

Line 75 Industry 
(Arts, rec, etc) 

Confounding variable: “the proportion of the arts, entertainment, recreation, 
accommodation, and food services industrial sector to a state’s GDP “ 

Population Density Tested confounding variable: “population density” 

Ave. Daily Confirmed 
Cases Per 100,000 

Confounding variable: “average daily confirmed cases of COVID-19 infection 
per 100,000 population 

coeff Coefficient of specific factor in linear equation 

std err Standard error of factor 

t stat T statistic 

lower Lower 95% 

upper  Upper 95% 

vif Variance inflation factor testing correlation between factor and other factors: 
1 = no correlation; up to 5 = moderate correlation; over 5 severe correlation. 
The closer to 1 the better. 

ϻє Marginal effect = coefficient multiplied by the standard deviation 

Studentized residuals Standardized residuals by dividing the residuals by the standard deviation 

https://www.real-statistics.com/multiple-regression/stepwise-regression
https://www.real-statistics.com/multiple-regression/robust-standard-errors
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APPENDIXES B: CHARTS ON GOVERNMENTAL RESPONSES VERSUS DEPENDENT VARIABLES 
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Appendix B1: Chart Government Severity Index vs Nonfarm Employment March 2021 
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Appendix B2: Chart Government Severity Index vs Nonfarm Employment June 2021  
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Appendix B3: Chart Abridged Oxford Stringency Index vs Nonfarm Employment March 2021 
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Appendix B4: Chart Abridged Oxford Stringency Index vs Nonfarm Employment June 2021 
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Appendix B5: Chart Government Severity Index vs CPS Employment March 2021 
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Appendix B6: Chart Government Severity Index vs CPS Employment June 2021 

  



 
    

 

 

   
GeorgiaOpportunity.org        Page 75 of 510  
 

Appendix B7: Chart Abridged Oxford Stringency Index vs CPS Employment March 2021 
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Appendix B8: Chart Abridged Oxford Stringency Index vs CPS Employment June 2021 
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Appendix B9: Chart Government Severity Index vs Employment-Population Ratio March 2021 
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Appendix B10: Chart Government Severity Index vs Employment-Population Ratio June 2021 
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Appendix B11: Chart Abridged Oxford Stringency Index vs Employment-Population Ratio March 2021 
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Appendix B12: Chart Abridged Oxford Stringency Index vs Employment-Population Ratio June 2021 
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Appendix B13: Chart Government Severity Index vs State Real GDP 2021:Q1 
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Appendix B14: Chart Government Severity Index vs State Real GDP 2021:Q2 
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Appendix B15: Chart Abridged Oxford Stringency Index vs State Real GDP 2021:Q1 
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Appendix B16: Chart Abridged Oxford Stringency Index vs State Real GDP 2021:Q2 
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Appendix B17: Chart Government Severity Index vs COVID-19 Cases per 100,000 
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Appendix B18: Chart Abridged Oxford Stringency Index vs COVID-19 Cases per 100,000 
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Appendix B19: Chart Government Severity Index vs COVID-19 Hospitalizations per 100,000 
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Appendix B20: Chart Abridged Oxford Stringency Index vs COVID-19 Hospitalizations per 100,000 
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Appendix B21: Chart Government Severity Index vs COVID-19 Deaths per 100,000 
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Appendix B22: Chart Abridged Oxford Stringency Index vs COVID-19 Deaths per 100,000 
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APPPENDIXES C: MEASURING GOVERNMENTAL RESPONSES 

  



 
  
  
 
  

 

   
GeorgiaOpportunity.org     Page 92 of 510
  
 

Appendix C1: Government Severity Index Scoring Scale 
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Appendix C2: Oxford Stringency Index Scoring Scale 
The following table is extracted directly from the Blavatnik School of Government, Oxford University, 

COVID-19 Policy Responses Project.   

 

Continued on next page 
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Source: Codebook for the Oxford COVID-19 Government Response Tracker, Blavatnik School of 

Government, Oxford University: https://github.com/OxCGRT/covid-policy-tracker/blob/master/ 

documentation/codebook.md, downloaded July 15, 2021.  

  

https://github.com/OxCGRT/covid-policy-tracker/blob/master/documentation/codebook.md
https://github.com/OxCGRT/covid-policy-tracker/blob/master/documentation/codebook.md
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Appendix C3: Governmental Response Indexes Results 
Time period is from March 1, 2020 to March 31, 2021. 
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APPENDIXES D: CONFOUNDING VARIABLES  
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Appendix D1: Industrial Sector Confounding Variables 
Proportion (decimal) of industrial sector to overview State Real GDP for Calendar Year 2019 

Code 75 = Arts, entertainment, recreation, accommodation, and food services 

Code 3 = Agriculture, forestry, fishing and hunting; Code 1 = All industries 

 
Date Source: Real State Gross Domestic Product, Bureau of Economic Analysis for Calendar Year 2019: 

Interactive tables: https://www.bea.gov/data/gdp/gdp-state.  

https://www.bea.gov/data/gdp/gdp-state
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Appendix D2: Population Density Confounding Variable 
Population Density using total land area per state and estimated population for July 1, 2020 

 
Sources: Land area data source: State Area Measurements and Internal Point Coordinates, U.S. Census 

Bureau: https://www.census.gov/geographies/reference-files/2010/geo/state-area.html and State 

Population Totals: 2010-2020, U.S. Census Bureau: https://www2.census.gov/programs-

surveys/popest/tables/2010-2020/state/totals/nst-est2020.xlsx.   

https://www.census.gov/geographies/reference-files/2010/geo/state-area.html
https://www2.census.gov/programs-surveys/popest/tables/2010-2020/state/totals/nst-est2020.xlsx
https://www2.census.gov/programs-surveys/popest/tables/2010-2020/state/totals/nst-est2020.xlsx
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Appendix D3: COVID-19 Prevalence Confounding Variable 
Average daily confirmed cases per 100,000 population from January 1, 2020 to March 31, 2021 

 
Sources: John Hopkins University of Medicine, Coronavirus Resource Center, covid-19 cases time series: 

Covid-19/csse_covid_19_data at master · CSSEGISandData/Covid-19 · GitHub, and State Population 

Totals: 2010-2020, U.S. Census Bureau: https://www2.census.gov/programs-

surveys/popest/tables/2010-2020/state/totals/nst-est2020.xlsx.  

https://github.com/CSSEGISandData/COVID-19/tree/master/csse_covid_19_data
https://www2.census.gov/programs-surveys/popest/tables/2010-2020/state/totals/nst-est2020.xlsx
https://www2.census.gov/programs-surveys/popest/tables/2010-2020/state/totals/nst-est2020.xlsx
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Appendix D4: COVID-19 Severity Confounding Variable 
Daily covid inpatient bed days per 100,000 population March 1, 2020 to March 31, 2021 

 
Sources: COVID-19 Reported Patient Impact and Hospital Capacity by State Timeseries, U.S. Department 

of Health and Human Services: https://beta.healthdata.gov/Hospital/Covid-19-Reported-Patient-Impact-

and-Hospital-Capa/g62h-syeh, and State Population Totals: 2010-2020, U.S. Census Bureau: 

https://www2.census.gov/programs-surveys/popest/tables/2010-2020/state/totals/nst-est2020.xlsx.

https://beta.healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/g62h-syeh
https://beta.healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/g62h-syeh
https://www2.census.gov/programs-surveys/popest/tables/2010-2020/state/totals/nst-est2020.xlsx
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 APPENDIXES E: DEPENDENT VARIABLE ARIMA MODEL FORECASTS BY STATE 
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Appendix E1: Alabama Nonfarm Employment ARIMA Model Forecast 
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Appendix E2: Alaska Nonfarm Employment ARIMA Model Forecast 
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Appendix E3: Arizona Nonfarm Employment ARIMA Model Forecast 
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Appendix E4: Arkansas Nonfarm Employment ARIMA Model Forecast 
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Appendix E5: California Nonfarm Employment ARIMA Model Forecast 
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Appendix E6: Colorado Nonfarm Employment ARIMA Model Forecast 
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Appendix E7: Connecticut Nonfarm Employment ARIMA Model Forecast 
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Appendix E8: Delaware Nonfarm Employment ARIMA Model Forecast 
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Appendix E9: Florida Nonfarm Employment ARIMA Model Forecast 
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Appendix E10: Georgia Nonfarm Employment ARIMA Model Forecast 
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Appendix E11: Hawaii Nonfarm Employment ARIMA Model Forecast 
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Appendix E12: Idaho Nonfarm Employment ARIMA Model Forecast 
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Appendix E13: Illinois Nonfarm Employment ARIMA Model Forecast 
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Appendix E14: Indiana Nonfarm Employment ARIMA Model Forecast 
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Appendix E15: Iowa Nonfarm Employment ARIMA Model Forecast 
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Appendix E16: Kansas Nonfarm Employment ARIMA Model Forecast 
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Appendix E17: Kentucky Nonfarm Employment ARIMA Model Forecast 
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Appendix E18: Louisiana Nonfarm Employment ARIMA Model Forecast 
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Appendix E19: Maine Nonfarm Employment ARIMA Model Forecast 
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Appendix E20: Maryland Nonfarm Employment ARIMA Model Forecast 
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Appendix E21: Massachusetts Nonfarm Employment ARIMA Model Forecast 
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Appendix E22: Michigan Nonfarm Employment ARIMA Model Forecast 
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Appendix E23: Minnesota Nonfarm Employment ARIMA Model Forecast 
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Appendix E24: Mississippi Nonfarm Employment ARIMA Model Forecast 
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Appendix E25: Missouri Nonfarm Employment ARIMA Model Forecast 
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Appendix E26: Montana Nonfarm Employment ARIMA Model Forecast 
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Appendix E27: Nebraska Nonfarm Employment ARIMA Model Forecast 
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Appendix E28: Nevada Nonfarm Employment ARIMA Model Forecast 
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Appendix E29: New Hampshire Nonfarm Employment ARIMA Model Forecast 
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Appendix E30: New Jersey Nonfarm Employment ARIMA Model Forecast 
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Appendix E151: Alabama State Real GDP ARIMA Model Forecast 
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Appendix E152: Alaska State Real GDP ARIMA Model Forecast 

 

  



 
    
   

 

   
GeorgiaOpportunity.org        Page 405 of 510  
 

  
-2500.0

-2000.0

-1500.0

-1000.0

-500.0

0.0

500.0

1000.0

1500.0

2000.0

2500.0

3000.0

0 5 10 15 20 25 30 35 40 45

Alaska ARIMA AR(12),q=0,d=1 Model Data



 
    
   

 

   
GeorgiaOpportunity.org        Page 406 of 510  
 

Appendix E153: Arizona State Real GDP ARIMA Model Forecast 
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Appendix E154: Arkansas State Real GDP ARIMA Model Forecast 
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Appendix E155: California State Real GDP ARIMA Model Forecast 
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Appendix E156: Colorado State Real GDP ARIMA Model Forecast 
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Appendix E157: Connecticut State Real GDP ARIMA Model Forecast 
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Appendix E158: Delaware State Real GDP ARIMA Model Forecast 
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Appendix E159: Florida State Real GDP ARIMA Model Forecast 
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Appendix E160: Georgia State Real GDP ARIMA Model Forecast 
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Appendix E161: Hawaii State Real GDP ARIMA Model Forecast 
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Appendix E162: Idaho State Real GDP ARIMA Model Forecast 
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Appendix E163: Illinois State Real GDP ARIMA Model Forecast 
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Appendix E164: Indiana State Real GDP ARIMA Model Forecast 
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Appendix E165: Iowa State Real GDP ARIMA Model Forecast 
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Appendix E166: Kansas State Real GDP ARIMA Model Forecast 
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Appendix E167: Kentucky State Real GDP ARIMA Model Forecast 
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Appendix E168: Louisiana State Real GDP ARIMA Model Forecast 
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Appendix E169: Maine State Real GDP ARIMA Model Forecast 
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Appendix E170: Maryland State Real GDP ARIMA Model Forecast 
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Appendix E171: Massachusetts State Real GDP ARIMA Model Forecast 
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Appendix E172: Michigan State Real GDP ARIMA Model Forecast 
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Appendix E173: Minnesota State Real GDP ARIMA Model Forecast 
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Appendix E174: Mississippi State Real GDP ARIMA Model Forecast 
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Appendix E175: Missouri State Real GDP ARIMA Model Forecast 
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Appendix E176: Montana State Real GDP ARIMA Model Forecast 
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Appendix E177: Nebraska State Real GDP ARIMA Model Forecast 
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Appendix E178: Nevada State Real GDP ARIMA Model Forecast 
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Appendix E179: New Hampshire State Real GDP ARIMA Model Forecast 
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Appendix E180: New Jersey State Real GDP ARIMA Model Forecast 

 

  



 
    
   

 

   
GeorgiaOpportunity.org        Page 461 of 510  
 

  



 
    
   

 

   
GeorgiaOpportunity.org        Page 462 of 510  
 

Appendix E181: New Mexico State Real GDP ARIMA Model Forecast 
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Appendix E182: New York State Real GDP ARIMA Model Forecast 
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Appendix E183: North Carolina State Real GDP ARIMA Model Forecast 
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Appendix E184: North Dakota State Real GDP ARIMA Model Forecast 
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Appendix E185: Ohio State Real GDP ARIMA Model Forecast 
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Appendix E186: Oklahoma State Real GDP ARIMA Model Forecast 
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Appendix E187: Oregon State Real GDP ARIMA Model Forecast 
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Appendix E188: Pennsylvania State Real GDP ARIMA Model Forecast 
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Appendix E189: Rhode Island State Real GDP ARIMA Model Forecast 
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Appendix E190: South Carolina State Real GDP ARIMA Model Forecast 
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Appendix E191: South Dakota State Real GDP ARIMA Model Forecast 
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Appendix E192: Tennessee State Real GDP ARIMA Model Forecast 
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Appendix E193: Texas State Real GDP ARIMA Model Forecast 

 

  



 
    
   

 

   
GeorgiaOpportunity.org        Page 487 of 510  
 

  



 
    
   

 

   
GeorgiaOpportunity.org        Page 488 of 510  
 

Appendix E194: Utah State Real GDP ARIMA Model Forecast 
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Appendix E195: Vermont State Real GDP ARIMA Model Forecast 
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Appendix E196: Virginia State Real GDP ARIMA Model Forecast 
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Appendix E197: Washington State Real GDP ARIMA Model Forecast 
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Appendix E198: West Virginia State Real GDP ARIMA Model Forecast 
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Appendix E199: Wisconsin State Real GDP ARIMA Model Forecast 
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Appendix E200: Wyoming State Real GDP ARIMA Model Forecast 
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APPENDIXES F: DEPENDENT VARIABLE ARIMA MODEL FORECASTS FOR THE UNITED STATES 
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Appendix F1: United States Nonfarm Employment ARIMA Model Forecast 
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Appendix F2: United States CPS Employment ARIMA Model Forecast 
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Appendix F3: United States Employment-Population Ratio ARIMA Model Forecast 
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Appendix F4: United States Real GDP ARIMA Model Forecast 
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