
S2 Appendix. Deterministic model representation.

The deterministic skeleton of our model is defined mathematically by the below set of coupled differential
equations. In order to study the cloud of likely stochastic outcomes, we discretized time in daily time steps
and implemented the multi-compartmental chain-binomial version of the model.
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˙PM
presymptomatic
eventually mild

= (1 − p)(1 − q)σE
become infectious

− δPM
symptoms
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− ωPM
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ṖS
presymptomatic
eventually severe

= (1 − p)qσE
become infectious

− δPS
symptoms

develop, report

− ωPS
receive test

await results to isolate

(4)

Ȧ
asymptomatic

= pσE
become infectious

− γAA
recover

− ωA
receive test

await results to isolate

(5)

˙IM
mild symptoms

= δPM
symptoms

develop, report

− γMIM
recover

− ωIM
receive test

isolate immediately

(6)

İS
severe symptoms

= δPS
symptoms

develop, report

− ηIS
hospitalized

− ωIS
receive test

isolate immediately

(7)

˙WPM
awaiting results

presymptomatic, mild

= ωPM
receive test

await results to isolate

− τWPM
recieve results
enter isolation

− δWPM
symptoms
before results

(8)

˙WPS
awaiting results

presymptomatic, severe

= ωPS
receive test

await results to isolate

− τWPS
recieve results
enter isolation

− δWPS
symptoms
before results

(9)

ẆA
awaiting results

asymptomatic

= ωA
receive test

await results to isolate

− τWA
recieve results
enter isolation

− γAWA
recover

before results

(10)

˙WIM
awaiting results

mild symptoms reported

= δWPM
symptoms
before results

− γMWIM
recover

before results

− τWIM
recieve results
enter isolation

(11)

ẆIS
awaiting results

severe symptoms reported

= δWPS
symptoms
before results

− ηWIS
hospitalized
before results

− τWIS
recieve results
enter isolation

(12)

˙TPM
isolated

mild presymptomatic

= τWPM
recieve results
enter isolation

− δTPM
symptoms

after isolation

(13)

˙TPS
isolated

severe presymptomatic

= τWPS
recieve results
enter isolation

− δTPS
symptoms

after isolation

(14)

ṪA
isolated

asymptomatic

= τWA
recieve results
enter isolation

− γATA
recover

(15)

˙TIM
isolated

mild symptomatic

= ωIM
receive test

isolate immediately

+ τWIM
recieve results
enter isolation

+ δTPM
symptoms

after isolation

− γMTIM
recover

(16)

˙TIS
positive, isolated
severe symptomatic

= ωIS
receive test

isolate immediately

+ τWIS
recieve results
enter isolation

+ δTPS
symptoms

after isolation

− ηTIS
hospitalized

(17)

Ḣ
hospitalizated

= η(IS +WIS + TIS )
become hospitalized

− αH
death

− γSH
recover

(18)
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Ṙ
recovered

= γM (IM +WIM + TIM )
mild symptom recovery

+ γA(A+WA + TA)
asymptomatic recovery

+ γSH
hospitalized recovery

(19)

Ṅ
total population

= −αH
death

(20)

(21)

with parameters defined in Table 1. When assuming that all individuals, including those with reported
symptoms, wait until receiving a positive test result to isolate, Equations 11, 12, 16, and 17 become

˙WIM
awaiting results

mild symptoms reported

= ωIM
receive test

await results to isolate

+ δWPM
symptoms
before results

− γMWIM
recover

before results

− τWIM
recieve results
enter isolation

(22)

ẆIS
awaiting results

severe symptoms reported

= ωIS
receive test

await results to isolate

+ δWPS
symptoms
before results

− ηWIS
hospitalized
before results

− τWIS
recieve results
enter isolation

(23)

˙TIM
isolated

mild symptomatic

= τWIM
recieve results
enter isolation

+ δTPM
symptoms

after isolation

− γMTIM
recover

(24)

˙TIS
positive, isolated
severe symptomatic

= τWIS
recieve results
enter isolation

+ δTPS
symptoms

after isolation

− ηTIS
hospitalized

(25)

(26)

2


