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In response to the COVID-19 pandemic, local governments had 
various mandated Non-Pharmaceutical Interventions (NPIs).

Dataset: 
• County-level NPI data for Virginia, Minnesota, Arizona, 

Hawaii, New Jersey, and Washington
• Business, school, religious, and college/university closures, 

mask mandates, and lockdowns
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• Further data collection:
• Having a more robust and diverse dataset would be 

helpful for painting a clearer picture of the interactions 
between mandates, human behavior, and viral behavior

• Further predictive modelling:
• Data is hard to collect and rapidly decaying, 

demonstrating the importance for accurate models
• Further explore relationship between mandates, COVID-

19, and other variables

Variable Correlations:
• Number of business closures 

and lockdowns were fairly 
strong predictors of how 
many total mandates a 
county would have

• Political affiliation and 
income were somewhat 
related to total mandates 
implemented by a county

County Educational Attainment, 2015-2019. US Census Bureau, 
covid19.census.gov/maps/educational-attainment-2015-2019/about.
County Income and Benefits, 2015-2019. US Census Bureau, 
covid19.census.gov/datasets/USCensus::income-and-benefits-counties-2015-2019/about.
County Presidential Election Returns 2000-2020. Harvard Dataverse, 
dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/VOQCHQ.
Hospitals in the United States - Centers for Medicare and Medicaid Services. Kaggle, 
www.kaggle.com/datasets/thedevastator/hospitals-in-the-united-states-a-comprehensive-d.
Hutcheson, Charlie. "The U.S. Counties with the Highest GDP." Kaggle, 
www.kaggle.com/datasets/thedevastator/the-u-s-counties-with-the-highest-
gdp?resource=download.
IPEDS Access Database. National Center for Education Statistics, nces.ed.gov/ipeds/use-
the-data/download-access-database.
"Population and Poverty Status - Counties 2015-2019." US Census Bureau, 
covid19.census.gov/datasets/USCensus::population-and-poverty-status-counties-2015-
2019/explore?location=39.900408%2C-77.461793%2C3.91. 

Mandate Length:
Mandate length differed by 
mandate type and by state
• More restrictive mandates, like 

lockdowns and business 
closures, were shorter 

• Mask mandates and school 
closures lasted longer overall

•  Virginia and Washington had 
the highest average county-
wide mandate lengths, while 
Minnesota and Hawaii had the 
shortest. 

School closures and 
college closures are 
somewhat correlated with 
political beliefs: as 
counties lean more 
Republican, their mandate 
length gets shorter. We 
see the opposite trend for 
lockdowns, though 
counties that are more 
educated and wealthier 
tended to have longer 
lockdowns. 

Cases + Hospitalizations:
1. Rolling average of mandate length by start date:

This metric matches up fairly well with peaks in 
cases/hospitalizations, with an overall lag of about 140 
days. On a statewide level, this varies from 100-180 days

2. Total active mandates:
Active mandates peaked at the very beginning of the 
pandemic and gradually declined

Model:
• Multi-output random forest classification model:

• Predicts number of mandates implemented for a county 
within first 1.5 years of pandemic

• Features: population density, percent earning below 
75k/year, percent college educated, GDP, number of 
hospitals, number of colleges, and voting information. 

• Mean absolute error: 0.49 
• Hamming loss: 0.34

• About 90% of the incorrect predictions were only off by one 
mandate 

Goal: Improve understanding of relationship between NPIs and 
COVID-related cases
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