An informal look at the
Wuhan Plague
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Pronunciation: Brit. °/ pleig/, U.S. °[p|ﬁg /
Forms: ME plaage, ME plaghe, ME ploge, ME—-16 plage, 15 plag, 15 plaigue, 15 ... (Show More)

Frequency (in current use): ***®e®

Origin: Probably of multiple origins. A borrowing from Latin. Probably also partly a borrowing from French. Etymons: Latin
plaga; French plage, plague.

Etymology: < classical Latin plaga... (Show More)

b. Any infectious disease which spreads rapidly and has a high mortality rate; an Thesaurus »

epidemic of such a disease.

Categories »

In early use difficult to distinguish from sense 3c.
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somewhat different from other sorts of Gangren's; for this begins amongst the Vital Parts, and, by an Infection,
spreads to the Extream Parts.; and not only so, but to Forrein Parts; which makes not only a general Infection
amongst all the several Parts of the Body, but the Infection spreads it self to other Bodies.
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Early Spread: The coronavirus was already expanding across China sometime
between December 1and December 21, according to mutations dating back to
December 10. This family tree is amodel created by Nextstrain, based on genomes
uploaded to the GISAID database. Uncertainties remain but will narrow as labs send
more samples. Scientific American downloaded these virus data on March 31.
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Credit: Martin Krzywinski; Source: Nextstrain (enabled by data from GISAID) https:/nextstrain.org/ncov



Geographical origin is
scientifically relevant

e Understanding the conditions for its emergence and
mitigating future outbreak pathways

* The initial condition for spatial spreading

* Politics (above my pay grade but clearly relevant)



But controversial
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Stop the coronavirus stigmanow

The pandemicis fuelling deplorable racism and discrimination, especially
against Asian people. Education and research will also pay the price.

J- PDF version
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Coronavirus pandemic:
Nature’s pledge to you

Coronavirus: three
things allgovernments
Chinatown in San Francisco, California, during coronavirus: China and their science
sends some 400,000 students to the United States. How many advisersmust donow
will return once lockdowns are lifted? Credit: Jeff
Chiu/AP/Shutterstock
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Calling all coronavirus
researchers: keep

sharing, stay open
When the World Health Organization (WHO) announced in February that
the disease caused by the new coronavirus would be called COVID-19, the
name was quickly adopted by organizations involved in communicating SUBJECTS

public-health information. As well as naming the illness, the WHO was
implicitly sending a reminder to those who had erroneously been Diseases Infection
assaciating the virus with Withan and with China in their news coveraoe—

public-health information. As well as naming the illness, the WHO was
implicitly sending a reminder to those who had{erroneously
associating the virus with Wuhan and with China in their news coverage—

including Nature. That we did so was an error on our part, for which we
take responsibility and apologize.




New deaths attributed to Covid-19 in Japan and United Kingdom

Seven-day rolling average of new deaths, by number of days since 3 average deaths first recorded
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Source: FT analysis of data from European Centre for Disease Prevention and Control. Data updated May 6 2020, 6.37pm BST



Susceptible Infected Recovered
models in Epidemiology




Variants of SIR

e mean field (well mixed)
* single representative agent

o different agent classes (“young”, “old” etc)
e contact networks

* infection dynamics on a graph

* + Exposed(s), Dead (etc) = SE'IRD in general



SIR model
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rescaled SIR
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Health risks

Beds per infected agent in category j
under triage (small index prioritised)

Probability of an infected j getting a bed

Probability of death for an infected j

Xj = .
DPjtj




rescaled SIR

(single representative agent)
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Health risks

(single representative agent)
Keep it simple!

proportion p (a few %) of those infected will need intensive
health intervention, those who receive it are assumed to
survive with probability ~50%, otherwise they die.

only a fraction h of the population can be accommodated in
intensive treatment: UK is about 7 per 100,000 (many are
usually occupied!)

In multi-agent variants of these models triage might be
assumed to consign vulnerable groups to the end of the
queue



Assumptions

 Mean field
e Single representative agent (ho game theoretic arbitrage)

 No hidden immunity



Parameterisation

(i) use others’ fits!

T ~ b — 7T days
R0:/€N3—5 UK

Ry=k~1—-—2 Japan

(i) use a Bayesian approach (John Molina)



Number of cases (UK)
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SIR dynamics (linear scale)
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dynamics (logq, scale)
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Some important numbers (i)

If... we somehow engineer infectivity < so that infected
cases stick to a nominal healthcare threshold

10 x 107°
i=h/p~ o 25X 10~°

Then... we get the epidemic over as quickly as possible
while not over-stressing the NHS.

This equates to a time

t ~ 715/t~ Tp/h ~ 2000 days

obviously A is important!



Some important numbers (ii)
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when this is all over “herd immunity” can, at best, protect an uninfected fraction § = 1 / K



Soo = 1/K

* This is small. Most people will become infected”

 We would probably agree that this small fraction should
be the vulnerable

e ...that requires the rest of us to catch it!

*unless

) substantial & permanent behavioural changes: xk ~ 4 — k = 1
i) effective contact tracing a la S Korea: SIR_

iii) lockdown to « < 1 until a vaccine

iv) hidden immunity
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Vaccine timeline

We are talking at least a year before a vaccine will be available.

Mike Ryan, executive director of the WHO'’s health emergencies program

It will take at least a year to a year in a half to have a vaccine we can use

Anthony Fauci, director of the US National Institute of Allergy and Infectious Diseases (NIAID)

No absolute assumption can be made that a vaccine will appear at all

Dr David Nabarro, Professor at Imperial College London & special envoy to the WHO on Covid-19

Economic “Discount” times on epidemic cost ~ year(+)



Utility theory for decision
making



Individual-level utility

U — / 1 (—ald(®)) + BGE)) — v(r, ) = £(w)) d

v=[ ftt (—ad(t’) bs(t') — (k — K*)? — e f@) dt’

v [ gt (—ad(t’) (k- m?) dt’

t

- /t ) (~ad(t') — (s — )7 dt



Utility surface (constant x)

U = /t ) (—ad(t’) (k- m?) dt’




Utility at constant ~
U = /t ) (—ad(t’)—(,@—ﬁ;*f) dt’

U~ —ad(T) — (k — k*)*T

Costs per person: death ~ £10°>  difference in death rate fast/slow ~few%

loss of freedom/salary ~ £10* per year

Challenging to parameterise a utility under which an “rational economic agent”
would chose the K =~ 1 branch



Utility a functional of

U= /t ) (-ad@) - (= =#?) ¢ (Simon Schnyder)
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Utility with government field

U = /t gt (—ad(t’) L s(t) — (5 — k)2 — g(ﬁ)) dt’

/

Its likely that this is controlling behaviour

Role of media somewhat ambiguous in classical economic theory

How is the Government choosing this field?



Government-level “utility”

o = [ 127 () = By((0)) =1y (5,5°) = 2y())

t

Some /ﬁ;(t), also an extremum of U at the individual level, extremises this!

8% g ?
Yg ~10’s % of GDP
ﬁg The government apparently cares very much about NHS load

...politics dominant

Role of media unambiguous in classical political theory!



Summary

Important we can talk about science unhindered by Orwellian “newspeak”
Personal decision-making is highly sensitive to intervention

What “utility” is, or should, the government be seeking to maximise?

How does uncertainty enter? Is there a thermodynamic analogy?

Ironically, might it even be that alternative political/media environments are
better able to make rational decisions under these circumstances?
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Crisis

danger(ous) opportunity



Exclusive: Government scientist Neil
Ferguson resigns after breaking lockdown
rules to meet his married lover

Prof Ferguson allowed the woman to visit him at home during the lockdown while
lecturing the public on the need for strict social distancing

By Anna Mikhailova, DEPUTY POLITICAL EDITOR; Christopher Hope, CHIEF POLITICAL CORRESPONDENT, Michael Gillard and
Louisa Wells
5 May 2020 + 7:177pm
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Neil Ferguson and Antonia Staats

The scientist whose advice prompted Boris Johnson to lock down Britain resigned
from his Government advisory position on Tuesday night as The Telegraph can
reveal he broke social distancing rules to meet his married lover.




