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Decision support

Subject: Urgent modeling réquest

This will be a time sensitive and urgent request. Below please see the
series of parameters and outcomes we would like you to model. We
will need whatever results you can achieve by the close of business
Wednesday, east coast US time, or opening of business on Thursday.
Your results in that timeframe will inform US policies.
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Hospitals Face Severe Shortages
as U.S. Toll Nears 10,000

= As confirmed cases in the U.S. surged past
taly and Spain,

s peaking in some

places helped lift stocks

the combined numbers

signs that the virus v

- Staff and patients are put at risk by the
lack of available protective gear, a Health
and Human Services watchdog report
said

Japan was set to declare a state of

em cy as new cases rapidly
increased in Tokyo and other large cities »
Here's the latest
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New York Updates: Deaths Remain Flat, but Crisis Is
Still Dire, Cuomo Says

Gov. Andrew Cuomo said that 599 peopl:
state — about the same as the 594 death

d died in the
reported the

previous day.
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Free access: Full coronavirus coverage

How Coronavirus Attacks the Body

U.S. Cases Markets Photos Video

Business Updates: Markets Rally as Wall Street Thinks
Positively

Investors were cheered by numbers showing that the pace
of the virus’s spread was slowing in some places in Europe.
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Delays and Shortages
Exacerbate Testing Gaps
in the U.S.

A lack of supplies and
delayed results are causing
problems for many

ho: s, even as new and
faster tests come onto the
market

A New Covid-19 Crisis:
Domestic Abuse Rises
Worldwide
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dangerous

The Times is providing free access on the coronavirus
crisis. Start here for a guide to all our coverage.

How to help the helpers

u.s.

Does My County Have an
Epidemic? Estimates Show
Hidden Transmission
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chat about Trump's
personality in a time of

Thomas B. Modly's address to the crew of a coronavirus- The U.S. Constitution ensures the “right to travel,” but state crisis
stricken aircraft carrier was described by one sailor as and local officials are increasingly telling drivers to stay I
“whiny, upset, irritated, condescending.” home. In Vegas, the
- ! o Coronavirus Odds Are Not
in Our Favor ‘I Have Been Wearing This
Surgical Mask for Two
PN

Via Cisco Wet

1:35 PM CT

viy ,
) Yu ¥

CORONAVIRUS
PANDEMIC
OTAL CASES

2,766,611
DEATHS
194,456

|
TOTAL CASES

883,826
DEATHS

50,373

SOURCE: JOMNS HOPKINS UNIVERSITY

@\

2:35 PM ET

NEWSROOM

Professor | auren Ancel Mey
2:58 21K views

Dept. of Integrative Biology, Univ. of Texas at Austin

Vivian Reed - Faith Ard Fire RABMO ON @ POOCASTS

Sectons = News  LoneStarPoltics  Sports  Austin3é0 Hookemcom 5f2tech  Obitusries Austin 62°

Statesman e

Support your
local businesses. wmpert o

CORONAVIRUS IN CENTRAL TEXAS

Travis County confirmed COVID-19 cases up to 484
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The key questions

Where and how is the virus spreading today?
Where will the virus be spreading in the future?

How to use limited resources to slow spread and save lives?
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Unseen emergence

SARS-CoV-2 |25

- Influenza
Neither 1,886
1* ' | Chu HY et al. Early Detection of Covid-19 through a Citywide
e Y Pandemic Surveillance Platform. N Engl J Med 2020.
“{502 17::60_7' ] : "
ol ﬁ Emergence date:
l‘ ' | December 25, 2019 - January 15, 2020
Symptomatic cases prior to March 9:
Seattle, Washington 2810-3404 children
First reported January 21, 2020 5454-6607 adults
By March 9th, 245 cases reported Du et al. (2020) Using the COVID-19 to influenza ratio to estimate early

pandemic spread in Wuhan, China and Seattle, US. EClinicalMedicine.



Early action matters

intervention

A 1-day delay in intervention
prolongs the outbreak by ~2.4 days.

l i t
O’\ o) ‘
N o qQ © Q
N Q4 LV v Q QS
N N N N NZ N N

Du et al. (2020) Effects of Proactive Social Distancing on COVID-19 Outbreaks in 68 Cities, China. Emerging Infectious Diseases.



The key questions

Where and how is it spreading today?
Where will it be spreading in the future?

How to use limited resources to slow spread and save lives?



The IHME Model

COVID-19 Projections

Government-mandated social distancing @

Mass gathering restrictions

#4 March 21, 2020

2 days

until projected peak in daily deaths projected o

Initial business closure Educational facilities closed

11 March 21,2020
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Deaths per day ®

11 March 19, 2020

40 coVID-19 deaths

iinment strategy

n May 1,2020

After June 15, 2020, relaxing social distancing may be possible with containment strategies that include

testing, contact tracing, isolation, and limiting gathering size.

01 May 01

Deaths will follow a Gaussian curve
Epidemics in the US will mirror China and Europe
Social distancing follows state-level orders

Underestimated uncertainty (fit cumulative data
assumed errors are independent)



The IHME Model
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Our fix

The University of Texas COVID-19 Modeling

Consortium

COVID-19 Mortality Projections for US States and Metropolitan
Areas

These graphs show both the reported and projected number of COVID-19 deaths per day across the US and for individual states and
metropolitan areas. For each US state, we use local data from mobile-phone GPS traces to quantify the changing impact of social-distancing
measures on “flattening the curve.”

For more information, please visit our model FAQ.

IMPORTANT NOTE: On 07 May 2020 the New York Times’ made substantial changes in how it reports COVID-19 deaths, with a large effect
on data New York state in particular. We are working our way through the implications of these changes for our model. In the meantime,
we are using data from Johns Hopkins University, which includes both probable and confirmed deaths, to inform our projections.
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Ensemble forecasting

COVID-19 Forecasts

Print Page

Updated May 6, 2020

On This Page

Interpretation of Cumulative National Forecast
Death Forecasts

* National-level forecasts now include fourteen individual
forecasts, and all indicate an increase in deaths in the
coming weeks. Predicted rates of increase differ among the
forecasts, depending on assumptions about the strength
and coverage of social distancing behaviors.

State Forecasts

Why Forecasting COVID-19
Deaths in the US is Critical

What the Forecasts Aim to

Predict
o State-level ensemble forecasts (only shown for states and
territories with at least two forecasts) indicate that some Working to Bring Together
states may have limited additional deaths in the coming Forecasts for COVID-19

. — aths in th
weeks, while substantial increases may occur in others. Deaths In the US
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Why is forecasting so hard?




The key questions

Where and how is it spreading today?
Where will it be spreading in the future?

How to use limited resources to slow spread and save lives?
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COVID-19 SEIR model

Compartments

B susceptible

newly vaccinated (not protected)
susceptible and vaccinated
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asymptomatic

.. symptomatic recovered
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hospitalized (treated)
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COVID-19: Risk-Based Guidelines with 7 Day Moving Averages for New Admissions (Austin MSA)

New Admissions New Confirmed Cases

(Austin MSA) Stage 5: >70-123 (Austin/Travis County)

7 Day Moving
Average

39.9 .. AR

New Admissions

4 6 Stage 3: 10-39
Stage 2: <10 : ; 8
Stage 1: 0 .

7 Day Moving Average

New Cases Today

7 day Moving Average (New Admissions) Detailed Description

7 Day Moving Average of Current Hospitalizations Doubling Time
Hospitalized In ICU On Ventilator

Days (7 Day Average)




Optimization problem

What were the city’s goals?
Avoid overwhelming surge in hospitalizations
Avoid stay-home orders or make them as short as possible

What were the policy options?

Tighten and loosen social distancing measures

What did we recommend?
Track daily COVID-19 hospital admissions
Tap on the brakes when things look bad

Where’s the math?
Determining the thresholds

Monitoring the situation



What if we do nothing?
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Initial policy projections
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Adaptations

Proceedings of the
National Academy of Sciences Keyword,
of the United States of America

Articles Front Matter Podcasts Autho

NEW RESEARCH IN Physical Sciences v Social Sciences

RESEARCH ARTICLE

Timing social distancing to avert
unmanageable COVID-19 hospital surges

Daniel Duque, 2 David P. Morton, & Bismark Singh, Zhanwei Du, ©&' Remy Pasco, and
Lauren Ancel Meyers

Safe ICU capacity
Alternative care sites
Flu season

School openings



Tracking COVID-19

The University of Texas COVID-19 Modeling Consortium

Reproduction number R(t) Probability epidemic is growing Doubling time 14-day change
1.07 72% 22 Days 2% more infections

[0.83 1/

* Numbers in brackets are 95% credible intervals and indicate the uncertainty in model estimates.

Daily COVID-19 Hospital Admissions in the Austin-Round Rock MSA (7 day moving average)

Effective reproduction number R(t)
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