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Need a coordinated effort on analytics for 
outbreak response – like weather forecasting 

Key Points

Data, analytics help understand the pandemic, 
consider potential scenarios, and respond

COVID-19 likely will be disruptive for months 

Key metrics for understanding the pandemic
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S – susceptible, I – Infectious, R- Recovered, removed

Math modeling basics for outbreaks–SIR model

https://en.wikipedia.org/wiki/Compartmental_models_in_epidemiology
https://idmod.org/docs/general/model-vaccination.html 

1. R0 – estimate of pathogen spread

2. Herd immunity – threshold of 
population protection
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R0 average number of secondary cases

R0 > 1 spread increases, R0 < 1 spread decreases

Three components –
• Probability of contact between susceptible and infectious individuals
• Probability of transmission given a contact
• Duration of infectiousness

Contact is a critical component for spread.

How to measure spread of the virus? 
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Herd immunity - immunity shield for a population

• Probability of contact between 
infectious and susceptible very low.  

• Critical for vulnerable populations 
like immunocompromised  

• Safest way to achieve herd immunity 
is through vaccination 

• Can be estimated based on R0

Modified from https://en.wikipedia.org/wiki/Herd_immunity



88

1.Physical distancing 
is working to slow 
spread

2.More effort needed 
to control spread

3.Case identification 
and contact tracing 
as solutions

Estimated spread changing through time

Estimates for King County, Washington State from IDM
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Change in spread correlated with mobility data

• Washington State 
Department of 
Transportation 
mobility data. 

• Traffic volume 
relative to same 
weekday last year.  
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Unclear what scenario will happen
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Epidemiology – decreasing cases with sufficient testing, declining spread
• Deaths, case counts, trends; vulnerable populations – long-term care facilities
• Rt
• Testing capacity

Hospital capacity – surge capacity to avoid being overwhelmed
• Hospitalization rates
• ICU bed availability
• PPE, ventilator, staff availability

Public Health capacity – able to chase down the virus; “box it in”
• Contact tracing capacity; cases found from tracing
• Isolation, quarantine services

Key metrics to watch
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Pandemics are not like natural disasters

Natural disasters
• Acute, discrete, rapid events – “lights and 

sirens”
• Bring people together uniquely
• Quickly transition efforts to recovery

Pandemics
• Slowly unfold over months
• Social, economic, and political disruption
• Consequential decisions are being made 

under conditions of uncertainty
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Need a National Center for Epidemic Forecasting & Analytics 
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https://www.nhc.noaa.gov/archive/2017/IRMA_graphics.php?product=5day_cone_with_line_and_wind

Hurricane Irma 2017
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Thank you…

Dylan George, PhD
Vice President, BNext, In-Q-Tel
W: www.iqt.org
LinkedIn: www.linkedin.com/in/dylangeorge/
Twitter: @dylanbgeorge

http://www.iqt.org/
https://www.linkedin.com/in/dylangeorge/
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Resources

CDC - https://www.cdc.gov/coronavirus/2019-ncov/index.html

JHU CSSE - https://www.arcgis.com/apps/opsdashboard/index.html

Resolve to save lives – https://preventepidemics.org

COVID Tracking Project - https://covidtracking.com

COVID act now - https://covidactnow.org

Institute for Disease Modeling - https://www.idmod.org

https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://preventepidemics.org/
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• Report 3: Transmissibility of 2019-nCoV https://www.imperial.ac.uk/media/imperial-college/medicine/sph/ide/gida-fellowships/Imperial-
2019-nCoV-transmissibility.pdf

• Report 4: Severity of 2019-novel coronavirus (nCoV). Dorigatti et al. Imperial College.  https://www.imperial.ac.uk/media/imperial-
college/medicine/sph/ide/gida-fellowships/Imperial-College-2019-nCoV-severity-10-02-2020.pdf

• Characteristics of and Important Lessons From the Coronavirus Disease 2019 (COVID-19) Outbreak in China Summary of a Report of 72314 
Cases From the Chinese Center for Disease Control and Prevention. JAMA 2020 Feb 24 2020. 
https://jamanetwork.com/journals/jama/fullarticle/2762130

• Temporal variation in transmission during the COVID-19 outbreak https://cmmid.github.io/topics/covid19/current-patterns-
transmission/global-time-varying-transmission.html

• 2019-nCoV: preliminary estimates of the confirmed-case-fatality-ratio and infection-fatality-ratio, and initial pandemic risk assessment 
https://institutefordiseasemodeling.github.io/nCoV-public/analyses/first_adjusted_mortality_estimates_and_risk_assessment/2019-nCoV-
preliminary_age_and_time_adjusted_mortality_rates_and_pandemic_risk_assessment.html

• WHO Coronavirus disease 2019 (COVID-19) Situation Report – 30 https://www.who.int/docs/default-source/coronaviruse/situation-
reports/20200219-sitrep-30-covid-19.pdf?sfvrsn=3346b04f_2

• How will country-based mitigation measures influence the course of the COVID-19 epidemic? 
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2930567-5

• This Is the Future of the Pandemic - https://www.nytimes.com/2020/05/08/health/coronavirus-pandemic-curve-scenarios.html
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Better Faster Decisions
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State Stress Tests – COVID 19
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Managing Stress

» Deep recession in first half of 
2020 followed by modest rebound. 
Travel and business restrictions in 
effect through late second quarter.

» Peak jobless rate of 13% in 
2020Q2. Peak-to-trough real GDP 
decline of 10%.

Baseline Scenario
Moderate Stress

» Travel and business restrictions 
last into the third quarter, delaying 
recovery and causing more long-
term disruptions.

» Peak jobless rate of 17%. Peak-
to-trough real GDP decline of 
14%.

S3 Scenario
Severe Stress
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Wide Range of Revenue Outcomes
Estimated revenue losses, % of 2019 general fund revenues

Source: Moody’s Analytics

Largest impacts (S3):
Alaska – 79.6
Louisiana – 45.7
North Dakota – 44.3
West Virginia – 39.4
Wyoming – 36.9
New Jersey – 34.7

Smallest impacts (S3):
Pennsylvania – 8.2
Maryland – 10.1
Massachusetts – 10.5
Alabama – 11.1
Arkansas – 11.9
South Dakota – 12.2
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Economic Stress Is Unprecedented

Sources: NASBO, Moody’s Analytics

» 5 states have the reserves they need to absorb 
baseline levels of projected economic stress

» 12 states have most of the reserves they need to 
absorb the baseline scenario

» An unprecedented 21 states would see budget gaps 
of 10% or more even after using reserves

$ bil % of GF $ bil % of GF
Revenues 130.4 14.8% 172.1 19.5%
Medicaid 27.4 3.1% 31.2 3.5%
Fiscal shock 157.8 17.9% 203.3 23.0%

Baseline Severe - S3

Baseline Fiscal Shock, % of general fund

Sources: NASBO, Moody’s Analytics

<5

5 to <10
≥10

No shortfall

Baseline Shock Net of Reserves, % of general fund

15 to <25
≥25

<15



23

0

50

100

150

200

250

300

350

400

Potential needs Usable resources

COVID -19 
Spending -

$150b 

Economic 
impacts - $203b 

Estimated 
shortfall - $172b 

CARES - $110b 

Reserve draws $36b 

Family First - $35b 

Even Best Prepared States Could Eventually Struggle
State governments, $ bil

Source: Moody’s Analytics

» Assumes states will initially 
draw on roughly half of their 
overall reserves

» Total need for additional federal 
aid comes to nearly $200 
billion through FY21

» Impacts through FY22 could be 
at least another $100 billion+

» Shortfalls of this magnitude 
will lead to massive layoffs 
and substantially increase the 
likelihood of local 
government defaults
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Questions?
• Please submit a question by clicking the control panel on 

the right side of the screen.  

• Once you do so, enter your query in the “Questions” box.  
We ask that you please include your state.



Angela Oh
Senior manager, state fiscal health 
aoh@pewtrusts.org
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