Covid-19 Model for the United States

David | Gustafson, Ph.D.
St. Louis, MO
Update: April 4, 2020

The current Worldometer data (https://www.worldometers.info/coronavirus) show that US covid-19
deaths were 1321 yesterday (see Figure 1), largely consistent with the April 3 model, which includes the
entire US. The model is based on the pattern of China deaths, which are almost all reported to have taken
place in the epicenter of Wuhan (population 11 million). As shown in Figure 2, the China/Wuhan data fit
a normal distribution, with an overall mortality of 0.03% (as a percentage of total Wuhan population), a
standard deviation of 10 days, and a peak of 37 days after the first reported death. Applying these same
Wuhan model parameters to observed mortality data for Italy (see Figure 3) results in a convincing fit
and a March 29 peak.

Two possible models are now shown in Figure 4: the unadjusted Wuhan model applied to the entire US
(light blue) and the approach proposed on March 22 (darker blue dots) applied to individual cities (expect
28 days to peak for the 15 largest). Both models give plausible fits to observed results, with peaks of
either April 17 (unadjusted Wuhan model) or April 26. China largely kept the virus isolated within the
Wuhan area, but that is unfortunately not what happened in the US or Italy, as both countries obviously
have very different societies. The result for the US is a predicted death toll at the high end of the normal
flu season: 98,900. As a resident of St. Louis, I’ve added a specific result for the St. Louis metro region
(Figure 5), overlaid with the projections from the University of Washington’s IHME group, which

predict a major flattening for Missouri (https://covid19.healthdata.org/projections).

Disclaimer: This is only a model. As the saying goes: “All models are wrong - some are useful. ” So we know this
model is wrong, but we don 't know if it is useful. Nevertheless, perhaps it helps calibrate expectations for what is
likely to come here in the US in the coming weeks.
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Figure 1. Covid-19 deaths per day in the US (source: Worldometer).
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https://www.worldometers.info/coronavirus
https://covid19.healthdata.org/projections

CHINA Daily Deaths

37 days from first death to peak daily death rate
Standard Deviation: 10 days :
Wuhan mortality: 0.03% of total population Data as of 0:00 GMT+8

Deaths per Day Source: Worldometer (22-Mar-2020)

200

v
=
g
Q 150
=
‘© - e
8 P S i s 38
<
3 - r-
£ 100 _ r
m - I -
c - -
: |l .
S =1l l =
s il —
) -
c AT il bees,
@
o TtHLLELELLLLET] LIELLEUEET T 440 800a .
la] 30-Jan 9 Feb 1S-Feb 29-F 10-Mar 20-Mar
W ar Ao p 8 T PP DDA D DDA D \g’f TP F S0P S

\;bQ \’b(\ \’b‘o \’b'(\ \’b'(\ QQ‘/O ((@ (8)0 <(Q\/° ((Qp <(Q\/° QQ‘/O ((Q\/o QQ)O ((Q"Q ((éo QQ? <(Q‘/° QQ‘»O ((Q:o @'b‘

Figure 2. Normal distribution model for daily covid-19 death rates in China.
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Figure 3. Application of the Wuhan model to observed mortality data in Italy.
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... United States
Wuhan model parameters (except 28 days to peak for
2750 | largest cities) applied to all individual cites in the US
(top 20 metro areas listed below)
2500 | Metro Area Pop (2018) First Death Predicted Peak
New YorkNY 19979477 13-Mar 10-Apr
Los Angeles CA 13,291,486 10-Mar 7-Apr
2250 | Chicago IL 9,498,716 16-Mar 13-Apr
Dallas TX 7,539,711 19-Mar 16-Apr
Houston TX 6,997,384 19-Mar 16-Apr
2000 | Washington DC 6,249,950 1d-Mar 11-Apr
Miami FL 6,198,792 1d-Mar 11-Apr
Philadelphia PA 6,006,372 18-Mar 15-Apr
1750 Atianta GA 5,949,951 11-Mar 8-Apr
Boston MA 4,875,390 20-Mar 17-Apr
Phoenix AZ 4,857,962 20-Mar 17-Apr
San Francisco CA 4,729,484 9-Mar 6-Apr
1500 | RiversideCA 4,622,361 16-Mar 13-Apr
Detroit M| 4,326,442 18-Mar 15-Apr
Seattle WA 3,939,363 26-Feb 3-Apr
1250 | Minneapolis MN 3,629,190 19-Mar 25-Apr
San Diego CA 3,343,364 22-Mar 28-Apr
Tampa FL 3,142,663 16-Mar 22-Apr
1000 | Denver CO 2932415 13-Mar 19-Apr
StlouisMO 2805465 20-Mar 26-Apr
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Figure 4. Application of unadjusted (light blue) and adjusted Wuhan models to the US,
with the data observed thus far for the US overlaid at the lower left of the chart.
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Figure 5. Application of the Wuhan model to St. Louis, with projections from the
University of Washington for the entire state of Missouri shown in red.
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