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Online supplementary information (SI)

1  Brief description of model variables and parameters

Table S1: Brief descriptions of the variables of the basic model (Model 1)

Variable | Description

S Unvaccinated susceptible individuals, i.e., unvaccinated individuals who have not contracted the virus.

Sy Fully vaccinated susceptible individuals, i.e., vaccinated individuals who have not contracted the virus.

E Latent individuals, i.e., individuals who have acquired the virus but have not started spreading it.

1, Presymptomatic infectious individuals. These are infected individuals who start transmitting the virus
without exhibiting any disease symptom and before the end of the incubation period.

I, Asymptomatic infectious individuals, i.e., infectious individuals who do not exhibit clinical disease
symptoms at the end of the incubation period.

I; Symptomatic infectious individuals, i.e., infectious individuals who exhibit clinical disease symptoms
at the end of the incubation period.

1. Confirmed (reported) cases, i.e., individuals who test positive to COVID-19.

Iy Individuals who are hospitalized because of COVID-19.

R Recovered individuals with temporary immunity against the virus.
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Table S2: Brief descriptions of the parameters of the basic model (S.1).

Parameter Definition or description

A Recruitment rate (all recruitment are into the unvaccinated susceptible class).

I Natural death rate in each of the compartments.

Wy Natural immunity waning rate (1/w, is the average duration of natural immunity).

Wy Vaccine-derived immunity waning rate (1/w, is the average duration of vaccine immunity).

& Vaccination rate of individuals from the unvaccinated susceptible and recovered classes.
The efficacy of vaccines in preventing vaccinated individuals from becoming infected.

Ta Positivity rate for latent, presymptomatic, and asymptomatic infectious individuals.

T; Positivity rate for symptomatic infectious individuals.

r Proportion of presymptomatic infectious individuals who become symptomatic.

dc(i) Hospitalization rate of individuals from the symptomatic infectious (confirmed) class.

0i(0¢)(0p) Disease-induced death rate for individuals from the I; (I.) (I},) class.

(1/o¢)(1/0p) Average length of time spent in the latent (presymptomatic infectious) class.

Ya(e) (%) (9n) Recovery rate of individuals from the I, (I,) (I;) (I1) class.

Ba(Be)(Bp)(Bi)(Br) | Effective transmission rate for individuals from the I, (I.) (Ip) (I;) (I3) class.




Table S3: Brief descriptions of the variables of the vaccine-structured model (Model 2).

Variable | Description

Su Unvaccinated susceptible individuals, i.e., unvaccinated individuals who have not contracted the virus.

FE, Latent unvaccinated individuals, i.e., individuals who have acquired the virus but have not started
spreading it and are not vaccinated.

I, Presymptomatic infectious unvaccinated individuals. These are infected unvaccinated individuals who
start transmitting the virus without exhibiting any disease symptom and before the end of the incuba-
tion period.

1. Asymptomatic infectious unvaccinated individuals, i.e., infectious individuals who do not exhibit clin-
ical disease symptoms at the end of the incubation period and are style not vaccinated .

Liy, Symptomatic infectious unvaccinated individuals, i.e., infectious individuals who exhibit clinical dis-
ease symptoms at the end of the incubation period.

Iy Unvaccinated confirmed (reported) cases, i.e., individuals who test positive to COVID-19 and was not
vaccinated.

I, Unvaccinated individuals who are hospitalized because of COVID-19.

R, Recovered unvaccinated individuals with temporary immunity against the virus but who were not
vaccinated.

Sy Fully vaccinated susceptible individuals, i.e., vaccinated individuals who have not contracted the virus.

E, Latent vaccinated individuals, i.e., individuals who have acquired the virus but have not started spread-
ing it and are vaccinated.

Iy, Presymptomatic infectious vaccinated individuals. These are infected vaccinated individuals who start
transmitting the virus without exhibiting any disease symptom and before the end of the incubation
period.

Toy Asymptomatic infectious vaccinated individuals, i.e., infectious individuals who do not exhibit clinical
disease symptoms at the end of the incubation period and are style vaccinated .

Ly Symptomatic infectious vaccinated individuals, i.e., infectious individuals who exhibit clinical disease
symptoms at the end of the incubation period.

Iy Vaccinated confirmed (reported) cases, i.e., individuals who test positive to COVID-19 and was vac-
cinated.

Ihy Vaccinated individuals who are hospitalized because of COVID-19.

R, Recovered vaccinated individuals with temporary immunity against the virus.




Table S4: Brief descriptions of the parameters of the vaccine-structured model (Model 2).

Parameter Definition or description
A Recruitment rate (all recruitment are into the unvaccinated susceptible class).
I Natural death rate in each of the compartments.
Wiy Natural immunity waning rate (1/w,,, is the average
duration of natural immunity).
Wsp Vaccine-derived immunity waning rate (1/wsg, is the
average duration of vaccine immunity).
& Vaccination rate of individuals .
€ The efficacy of vaccines in preventing vaccinated individuals from
becoming infected.
Ta Positivity rate for latent, presymptomatic, and asymptomatic
infectious individuals.
T Positivity rate for symptomatic infectious individuals.
r Proportion of presymptomatic infectious individuals who become
symptomatic.
m Reduction in transmission due to vaccination of the infectious individual.
T, Reduction in hospitalization due to vaccination of the infected individual.
Dem (Dim,) Hospitalization rate of individuals m (m=u for unvaccinated and m=v for
vaccinated) from the m symptomatic infectious (confirmed) class .
Oim (9em ) (Onm) Disease-induced death rate for m individuals from the I, (Iem) (Ipym) class.
(1/oe)(1/0p) Average length of time spent in the latent (presymptomatic infectious) class.
Yam (Yem) Yim) (Yhm,) Recovery rate of m individuals from the 14, (Iem) (Lim) (Ipm) class.
Bamn (Bemn) (Bpmn) (Bimn ) (Bhmn) | Effective transmission rate from a jm, j € {p, a, i, c, h} infectious
class to an n susceptible class) with m,n € {u,v} .

Table S5: Brief descriptions of the variables of the vaccine-age-structured model (Model 3).

Variable | Description
Suk Unvaccinated susceptible individuals in age-Group k (k=1 for youths and k= 2 for adults).
Euk Latent unvaccinated individuals in age-Group k .
Tpuk Presymptomatic infectious unvaccinated individuals in age-Group k .
Lok Asymptomatic infectious unvaccinated individuals in age-Group k .
Like Symptomatic infectious unvaccinated individuals in age-Group k .
Teuk: Unvaccinated confirmed (reported) cases in age-Group k
Thuk Unvaccinated individuals in age-Group k who are hospitalized because of COVID-19.
Ry Recovered unvaccinated individuals in age-Group k with temporary immunity against the virus .
Svk Fully vaccinated susceptible individuals in age-Group k.
Ey Latent vaccinated individuals in age-Group k.
Ik Presymptomatic infectious vaccinated individuals in age-Group k.
Lok Asymptomatic infectious vaccinated individuals in age-Group k.
Livk Symptomatic infectious vaccinated individualsin age-Group k.
Ik Vaccinated confirmed (reported) cases in age-Group k.
Thok Vaccinated individuals in age-Group k who are hospitalized because of COVID-19.
Ry Recovered vaccinated individuals in age-Group k with temporary immunity against the virus.




Table S6: Brief descriptions of the parameters of the vaccine-age-structured model (Model 3).

Parameter Definition or description
A Recruitment rate .
I Natural death rate in each of the compartments.
P Maturation rate of the youth (e.g., the rate at which youths become adults)
Wruk Natural immunity waning rate (1/w;., is the average
duration of natural immunity of individual in age-group k).
Wsok Vaccine-derived immunity waning rate (1/ws,y is the
average duration of vaccine immunity) in age-group k.
&k Vaccination rate of individuals in age-group k .
€ The efficacy of vaccines in preventing vaccinated individuals from
becoming infected.
Ta Positivity rate for latent, presymptomatic, and asymptomatic
infectious individuals.
Tik Positivity rate for symptomatic infectious individuals in age-group k.
Tk Proportion of presymptomatic infectious individuals in age-group k
who become symptomatic.
7r Reduction in transmission due to vaccination of the infectious individual.
T Reduction in hospitalization due to vaccination of the infected individual.
Gemk(Pimk) Hospitalization rate of individuals m in age-group k from
the m symptomatic infectious (confirmed) class .
Simk (Oemp) (Onmi) Disease-induced death rate for mk individuals from
the Ik (Iemr) (Ipmk) class.
(1/o¢)(1/0p) Average length of time spent in the latent (presymptomatic infectious).
Yamk (Yemk ) (Vimk) (Yamk) | Recovery rate of mk individuals from the I,k (Zemk) (ZLimk) (Tnmik)-
Bamnk (Bemnk)(Bpmnk) | Effective transmission rate from a jmk, j € {p, a, i, c, h} infectious
(Bimnk ) (Brmnk) class to an nk susceptible class) with m,n € {u,v} .

2 Model 1 without vaccination (Model 0)

The equations of the basic model without vaccination (mentioned in section 3.2 of the main paper) are as follow:
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3 Matrices used to calculate the reproduction number for each model

In this section, we provide the matrices used to compute the reproduction. It is worth to recall that the reproduction
number is the spectral radius of the Next generation matrix given by the product of new infection matrix F' and the




inverse of the transition matrix V' [1]. In other words, the control reproduction number R, is given by :
Re=o(F x V1 (S.1)

In (S.1), pis a function that return the spectral radius of the next generation matrix F'x V 1. The basic reproduction
number is computed the same way but in absence of control measures (the vaccination related or any other control
measure’s parameters will be replaced by zero in each matrix).

3.1 Model 0

Let Fp and V) be respectively the matrix of new infection and transition matrix for the model without vaccination.
Fp and Vj are given by:

0 6p Bz 6& 5c Bh Ae 0 0 0 0 0

00 0 0 0 0 —0e A, O 0 0 0
o0 0 0 0 0 | o —ro, A0 0 0
Fo=to 0 0 0 0 0l ] o ~(1-ro, 0 A, 0 0
00 0 0 0 O —Tq - -7 —Ta Ac 0
(00 0 0 0 0 | L0 0 —¢i 0 —¢. Ay |

With

Ae =Tq + 0c + I, Ap:Ta+Up+M, A; :Ti+¢i+%+5z’+ﬂa Aa:Ta‘f"Ya‘i‘,uv Ac:’Yc‘i‘(bc‘f’(Sc"‘M,
Ap =n + 0 + .

The control reproduction number of model O is obtained by replacing matrices F' and V in (S.1) by respectively
matrices F and Vj.

3.2 Model 1

Let F7 and V; be respectively the matrix of new infection and transition matrix for the model without vaccination.
Fy and V7 are given by:

0 Bp B’L 6(1 ﬁc Bh I Ae 0 0 0 0 0
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Ap =+ 0p + p.

The reproduction number of model 1 is obtained by replacing matrices F' and V' in (S.1) by respectively matrices
Fy and V;. The basic reproduction number is obtained by replacing by zero in the expression of R, all the control
measures related parameters. The herd immunity is calculated using the Eq.3.3 in the main paper.



3.3 Model2

Let F5 and V5 be respectively the matrix of new infection and transition matrix for the model without vaccination.
F5 and V5 are given by:
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The disease-free equilibrium of the model is (S, Ey;, Iy, Iy, Loy Lo Ty Bty Sy By Loy L Loy Loy Iy BY)
(M((Zi?i-ﬂ) 0,0,0,0,0,0,0, W’O 0,0,0,0,0,0). The reproduction number of model 2 is obtained by

replacing matrices F' and V in (S.1) by respectively matrices F5 and V5. The basic reproduction number is obtained
by replacing by zero in the expression of R, all the control measures related parameters. The herd immunity is
calculated using the Eq.3.3 in the main paper.

3.4 Model3

Let F3 and V3 be respectively the matrix of new infection and transition matrix for the model without vaccination.
F3 and V3 are given by:
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Acva = p2 + 0c + Ta, Apva = p2 + 0p + Tay Aivz = 6iv2 + Yiv2 + 2 + Giv2 + Tiz, Aav2 = Yav2 + 2 + Tas
Acv2 = 501}2 + Yew2 + 2 + ¢cv2, Ahv2 = 5hv2 + Yho2 + 2.
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The reproduction number of model 3 is obtained by replacing matrices ' and V' in (S.1) by respectively matrices
F35 and V3. The basic reproduction number is obtained by replacing by zero in the expression of R, all the control

measures related parameters. The herd immunity is calculated using the Eq.3.3 in the main paper.

4 Fixed and estimated baseline parameter values

4.1 Fixed parameters

Table S7: Fixed baseline parameter values of the models. Apart from the vaccine efficacy (e), and the proportions
0, which are dimensionless, all the other parameters have units of per day.

Parameter Value Source || Parameter Value Source| [Parameter Value Source
A 1.94 x 104 [2]* p 0.024/365 [6]1* 1 0.1 [101*
I 1/21900 [2] * O¢ 1/3 [7] 79 0.3 [10]
i 1/6 [3] op 1/2 (7] & 2.3x 107 [91*
O 1/3 [3] € 0.674 [8, 9] & 9.4 x 1076 [9]*
Wy 12/3285 [3-5] & 1.17 x 107° [97* T 0.76 [11]
Wy 12/3285 [3-5] r 0.20 [10] T 0.71 [12]

*: Adapted based on the epidemiological or demographic data on the research area.
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4.2 Estimated parameters

Table S8: Estimated (fitted) baseline parameter values and confidence intervals (Cls) for the model 0 using COVID-
19 confirmed case data for the WA for Wave 1 (...). The unit of each of the estimated community transmission rate
is per day.

(a) Wave 1 (from 02/28/2020 to 10/25/2020). (b) Wave 2 (from 10/26/2020 to 05/31/2021)

Parameters Value 95% CI Parameters Value 95% CI
Bp 0.1464127 | [0.1395931, 0.2207476] Bp 0.1203940 | [0.0701311, 0.1311305]
Ba 0.2580704 | [0.1846186, 0.2894376] Ba 0.3215022 | [0.3085735, 0.4556457]
B; 0.1923896 | [0.1564342,0.2597074] Bi 0.2824220 | [0.2625455, 0.4462928]
1578 0.0737172 | [0.0603023, 0.1000000] B, 0.0479575 | [0.0027682, 0.0999991]
0; 0.0001826 | [0.0001266, 0.0001863] 0; 0.0001388 | [0.0001755, 0.0001863]
on 0.0000934 | [0.0000932, 0.0002743] on 0.0001416 | [0.0000932, 0.0002775]
i 0.2212030 | [0.1859248, 0.2500000] Vi 0.2494546 | [0.2061641, 0.2499999]
Ya 0.3071068 | [0.3093787, 0.3333322] Ya 0.3333333 | [0.3170441, 0.3333239]
Vh 0.0667357 | [0.0666667, 0.1257132] Yh 0.0666667 | [0.0666667, 0.2778075]
T 0.0000101 | [0.0000100, 0.0000786] T 0.0001047 | [0.0000100, 0.0001160]
T 0.0010234 | [0.0001005, 0.0013643] T 0.0002050 | [0.0001001, 0.0016928]
Ye 0.2641549 | [0.2476517,0.2916661] Ye 0.2913940 | [0.2616041, 0.2916619]
Be 0.0737172 | [0.0603023, 0.10000000] Be 0.0479575 | [0.0027682, 0.0999991]

Table S9: Estimated (fitted) baseline parameter values and confidence intervals (Cls) for the model 1 using COVID-
19 confirmed case data for the WA for Wave 3 (from 5/31/2021 to 11/14/2021) and Wave 4 (from 11/14/2021 to
3/14/2022). The unit of each of the estimated community transmission rate is per day.

(a) Wave 3 (from 06/01/2021 to 11/14/2021). (b) Wave 4 (11/15/2021 to 3/14/2022).

Parameters Value 95% CI Parameters Value 95% CI
Bp 0.0930451 | [0.0700002, 0.2048215] Bp 0.2460421 | [0.0726911, 0.4646603]
Ba 0.3526031 | [0.2219806, 0.4567197] Ba 0.6131425 | [0.2623308, 0.7531487]
B; 0.0476395 | [0.0001467, 0.0916129] Bi 0.1055269 | [0.0000019, 0.2099985]
B 0.0440261 | [0.0000141, 0.0700000] B 0.0005141 | [0.0000000, 0.0010000]
0; 0.0001584 | [0.0000621, 0.0001863] &; 0.0001843 | [0.0000621, 0.0001863]
on 0.0002792 | [0.0000932, 0.0002795] On 0.0002795 | [0.0000932, 0.0002800]
Ys 0.2311843 | [0.0500000, 0.2499998] Vi 0.2499997 | [0.0500077, 0.2500000]
Ya 0.2325097 | [0.1783571, 0.3256428] Ya 0.3205945 | [0.1375376, 0.3333333]
Yh 0.0689244 | [0.0666667, 0.3326895] Yh 0.1140679 | [0.0666673, 0.3333333]
T 0.0000859 | [0.0000100, 0.0001092] T 0.0000187 | [0.0000100, 0.0000616]
T 0.0001000 | [0.0001000, 0.0017553] T 0.0007247 | [0.0001001, 0.0008338]
Ve 0.2318470 | [0.1141786, 0.2878213] Ye 0.2852971 | [0.0937726, 0.2916667]
Be 0.0440261 | [0.0000141, 0.0700000] Be 0.0005141 | [0.0000000, 0.0010000]
O 0.0001396 | [0.0000466, 0.0001398] Oc 0.0001398 | [0.0000466, 0.0001400]
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Table S10: Estimated (fitted) baseline parameter values and confidence intervals (ClIs) for the model 2 using
COVID-19 confirmed case data for the WA for Wave 3 (from 06/01/2021 to 11/14/2021) and Wave 4 (from
11/15/2021 to 3/14/2022). The unit of each of the estimated community transmission rate is per day.

(a) Wave 3 (from 06/01/2021 to 11/14/2021). (b) Wave 4 (11/15/2021 to 3/14/2022).
Parameters Value 95% CI Parameters Value 95% CI
Bpu 0.1321999 | [0.0041315, 0.2224804] Bpu 0.2345009 | [0.1053475, 0.4094053]
Biu 0.0253787 | [0.0000002, 0.2396418] Biu 0.0382829 | [0.0000001, 0.290939]
Bau 0.2774134 | [0.1469887, 0.4213462] Bau 0.4322110 | [0.1652186, 0.5974481]
Beu 0.0002833 | [0.0000005, 0.0006277] Beu 0.0004577 | [0.0000265, 0.0007452]
Bhu 0.0000425 | [0.0000000, 0.0001000] Bhu 0.0000498 | [0.0000000, 0.0001000]
diu 0.0002184 | [0.0000932, 0.0002795] 0; 0.0002332 | [0.0000933, 0.0002795]
Ohu 0.0001897 | [0.0000311, 0.0003730] Ohu 0.0002224 | [0.0000311, 0.0003729]
Yiu 0.2474801 | [0.1250141, 0.3333333] Yiu 0.2631594 | [0.1453736, 0.3333101]
Yau 0.2910105 | [0.1885021, 0.3333325] Yau 0.3028938 | [0.1793899, 0.3333321]
Yhu 0.1331148 | [0.0588235, 0.16666660] Yhu 0.1023382 | [0.0588235, 0.166664]
Ta 0.0000623 | [0.0000001, 0.0001390] Ta 0.0000112 | [0.0000001, 0.0000596]
T 0.0010097 | [0.0000100, 0.0023516] T 0.0008899 | [0.0000484, 0.0012267]
Wr 0.0012032 | [0.0009132, 0.0013699] Wra 0.0010461 | [0.0009132, 0.0013699]
Wy 0.0009548 | [0.0007828, 0.0010959] Wsy 0.0008875 | [0.0007828, 0.0010959]
Wiy 0.0008301 | [0.0006849, 0.0009132] Wiy 0.0007847 | [0.0006849, 0.0009132]
div 0.0000671 | [0.0000286, 0.0000858] 0; 0.0000716 | [0.0000287, 0.0000858]
Oho 0.0000582 | [0.0000095, 0.0001145] O 0.0000683 | [0.0000095, 0.0001145]
Ocu 0.0000949 | [0.0000155, 0.0001865] Ocu 0.0001112 | [0.0000155, 0.0001864]
Ocw 0.0000291 | [0.0000048, 0.0000573] Oew 0.0000341 | [0.0000048, 0.0000572]
Yiv 0.2474801 | [0.1250141, 0.3333333] Yiv 0.2631594 | [0.1453736, 0.3333101]
Yav 0.2910105 | [0.1885021, 0.3333325] Yav 0.3028938 | [0.1793899, 0.3333321]
Yho 0.1331148 | [0.0588235, 0.1666666] Yho 0.1023382 | [0.0588235, 0.166664]
Yeu 0.2692453 | [0.1567581, 0.3333329] Yeu 0.2830266 | [0.1623817, 0.3333211]
Yev 0.2692453 | [0.1567581, 0.3333329] Yev 0.2830266 | [0.1623817, 0.3333211]
R, 1.1535090 | [0.63363334, 1.7672816] R, 1.8562172 | [1.0486517, 2.7690552]
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Table S11: Estimated (fitted) baseline parameter values and confidence intervals (ClIs) for the model 3 using
COVID-19 confirmed case data for the WA for Wave 3 (from 06/01/2021 to 11/14/2021) and Wave 4 (from
11/15/2021 to 03/14/2022). The unit of each of the estimated community transmission rate is per day.

(a) Wave 3 (06/01/2021 to 11/14/2021). (b) Wave 4 (11/15/2021 to 3/14/2022).
Parameters Value 95% CI Parameters Value 95% CI

Bput 0.1290311 | [0.0750735, 0.2491480] Bpu1 0.2431314 | [0.0298496, 0.3510959]
Biul 0.0002160 | [0.0001000, 0.0703188] Biul 0.1871759 | [0.0058773, 0.6080411]
Baul 0.4123497 | [0.3118220, 0.4407702] Baul 0.5913658 | [0.4407630, 0.8809824]
Beut 0.0003473 | [0.0000109, 0.0005876] Beul 0.0050113 | [0.0027583, 0.0089634]
Bhul 0.0000830 | [0.0000217, 0.0001000] Bhul 0.0006430 | [0.0000000, 0.0010000]
Bpu2 0.2938881 | [0.0578108, 0.4999541] Bpu2 0.0052986 | [0.0001025, 0.0099998]
Biuz 0.2914213 | [0.0415157, 0.4999224] Biuo 0.0278770 | [0.0000001, 0.0998676]
Bau2 0.0371803 | [0.0163465, 0.0499969] Bau2 0.0251694 | [0.0000330, 0.0499970]
Beuz 0.0003608 | [0.0000490, 0.0004999] Bewo 0.0002362 | [0.0000001, 0.0004999]
Bhu2 0.0000007 | [0.0000000, 0.0000010] Bhuo 0.0000005 | [0.0000000, 0.0000010]
Bau12 0.0000498 | [0.0000000, 0.0001000] Baul2 0.0000352 | [0.0000000, 0.0000999]
Bpu12 0.1083342 | [0.0158560, 0.3087768] Bpu12 0.0640447 | [0.0000001, 0.3012572]
Biu12 0.0000022 | [0.0000000, 0.0000050] Biui2 0.0000019 | [0.0000000, 0.0000050]
Bhui2 0.0866503 | [0.0080868, 0.0999900] Bhui2 0.0273801 | [0.0000004, 0.0979258]
Beut2 0.2397093 | [0.0152751, 0.4999887] Beut2 0.0681128 | [0.0000000, 0.4554436]
Yiul 0.3049307 | [0.0557600, 0.8828517] Yiul 0.2843679 | [0.0481989, 0.7308239]
Yivl 0.3049307 | [0.0557600, 0.8828517] Yivl 0.2843679 | [0.0481989, 0.7308239]
Yaul 0.1906077 | [0.1226403, 0.2819773] Yaul 0.2342220 | [0.0815646, 0.3543681]
Yavl 0.1906077 | [0.1226403, 0.2819773] Yavl 0.2342220 | [0.0815646, 0.3543681]
Yhul 0.1365819 | [0.1000017, 0.2673167] Yhul 0.0878150 | [0.0100013, 0.2892208]
Yhol 0.1365819 | [0.1000017, 0.2673167] Yhol 0.0878150 | [0.0100013, 0.2892208]
Yeul 0.2477692 | [0.0892002, 0.5824145] Yeul 0.2592949 | [0.0648817, 0.5425960]
Yevl 0.2477692 | [0.0892002, 0.5824145] Yevl 0.2592949 | [0.0648817, 0.5425960]
Yiu2 0.0765028 | [0.0002704, 0.2007806] Yiu2 0.2327523 | [0.0000003, 0.8741621]
Yiv2 0.0765028 | [0.0002704, 0.2007806] Yiv2 0.2327523 | [0.0000003, 0.8741621]
Yau2 0.0437072 | [0.0298282, 0.4742942] Yau2 0.3496527 | [0.0013103, 0.9368965]
Yav2 0.0437072 | [0.0298282, 0.4742942] Yav2 0.3496527 | [0.0013103, 0.9368965]
Yhu2 0.0724150 | [0.0700007, 0.3196793] Yhu2 0.1774915 | [0.0700002, 0.3199986]
Yho2 0.0724150 | [0.0700007, 0.3196793] Yhv2 0.0022687 | [0.0012493, 0.0033314]
Yeu2 0.0601050 | [0.0150493, 0.3375374] Yeu2 0.2912025 | [0.0006553, 0.9055293]
Yev2 0.0601050 | [0.0150493, 0.3375374] Yev2 0.2912025 | [0.0006553, 0.9055293]

Tio 0.0021902 | [0.0012838, 0.0032051] Tio 0.0000104 | [0.0000000, 0.0000503]

Til 0.0019188 | [0.0000003, 0.0052153] Til 0.0023365 | [0.0000795, 0.0056351]

Ta 0.0000010 | [0.0000010, 0.0000433] Ta 0.0000104 | [0.0000000, 0.0000503]
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5 Investigating the impact of vaccine efficacy and vaccine coverage on the burden
of COVID-19 in WA

Table S12: coverage thresholds for corresponding vaccine efficacies (Extracted from Fig. 6 of the main paper)

Efficacy | f, model 1 | f, model 2 | f, model 3
0.76 0.7475 0.6364 0.6061
0.669 0.8485 0.7273 0.6869
0.79 0.7172 0.6061 0.5758
0.51 1.0000 0.9495 0.8990
0.64 0.8889 0.7576 0.7172
0.941 0.6970 0.5152 0.4848
0.6738 0.8384 0.7273 0.6768

6 Investigating the impact of full vaccination on the dynamics of COVID-19 in
WA.
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Figure S1: Impact of fully Vaccination rate per age of the dynamic of COVID19 daily case in WA.
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