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Supplementary Figure 1: Diagram of the SEIR model with vaccination with one or two doses
of vaccine. Age indices have been omitted for clarity. For each age group, our model tracks
susceptible S, exposed E, asymptomatic A, pre-symptomatic P and symptomatic infected in-
dividuals classed by disease severity. Symptomatic individuals have one of three fates: they
become mildly symptomatic I , hospitalized in a non-ICU ward H , or hospitalized requiring
intensive care, ICU . After infection, individuals move to the respective recovered classes: re-
covered asymptomatic RA, recovered mildly symptomatic R, recovered non-ICU hospitalized
RH , and ICU hospitalized recovered RC. Individuals who received one or two doses of vaccine
go through analagous compartments indexed by j = 1, 2 for one and two doses respectively.
Age indices have been omitted for clarity. Refer to Supplementary Table 1 and Supplementary
Table 2 for the definitions of all parameters.
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Supplementary Figure 2: Modified contact matrices considered in our simulations. The contact
matrices given in [1] were modified with the multipliers given in table 3 for each of the four sce-
narios of viral transmission considered in our simulations, resulting in an effective reproductive
number Reff = 1.1 (a–d), 1.3 (f–i), 1.5 (k–n), and 2.4 (p–s).
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a b

Supplementary Figure 3: a. Different vaccine effects modeled. A vaccine can reduce the prob-
ability of infection, denoted by VESUS. In addition, it can reduce the probability of developing
symptoms once infected, denoted VESYMP. Finally, it can reduce the infectiousness of a vacci-
nated person upon infection, denoted VEI. We assumed that the vaccine efficacy against disease
VEDIS can be expressed as a combination of VESUS and VESYMP (see text). b. Level curves for
VEDIS as a function of VESUS and VESYMP. The light blue lines indicate the vaccine efficacies
VEDIS1 obtained after a first dose of vaccine considered in the main analysis. The dark blue line
indicates the vaccine efficacy obtained after the full dosage (two doses) VEDIS = 90%.
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Supplementary Figure 4: Example of the A. optimal, B. high-risk and C. pro-rata strategies.
Here, we assumed enough vaccine to cover 50% of the population. The optimal strategy allo-
cates vaccine as determined by our optimization routine. The high-risk strategy allocates two
doses of vaccine starting with the oldest age group and then to other age groups in decreasing or-
der. The pro-rata strategy allocates one-dose of vaccine to all the adult groups in the population
proportional to their size.
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Supplementary Figure 5: a–c: Optimal, pro-rata and high-risk strategies to minimize deaths
with enough vaccine to cover 20% of the population with a single dose (10% with two doses).
Optimal (light and dark blue), high-risk (pink) and pro-rata (green) allocation strategies. Within
each panel, the bars represent the percentage vaccinated in each vaccination group. d–f: Preva-
lence of non-ICU hospitalizations. Prevalence of non-ICU hospitalizations in absence of vac-
cine (black), with the optimal allocation strategy to minimize deaths (blue), high-risk strategy
(pink) or the pro-rata strategy (green), the gray dashed line indicates the 10% occupancy of
non-ICU beds in WA state. g–i: Prevalence of ICU hospitalizations. Prevalence of non-ICU
hospitalizations in absence of vaccine (black), with the optimal allocation strategy to minimize
deaths (blue), the high-risk strategy (pink) or the pro-rata strategy (green), the gray dashed line
indicates the total number of ICU beds in WA state. Shaded areas represent central 95% of
1000 simulations (uncertainty intervals, see SM for full details). The columns correspond to
assumptions that the single-dose efficacy (SDE) is low (left column, VEDIS1 = 18%), moderate
(center column, VEDIS1 = 45%) or high (right column, VEDIS1 = 72%), corresponding 20, 50 or
80% of the 90% efficacy that is assumed following two doses of vaccine, respectively.
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Supplementary Figure 6: Optimal vaccine allocation strategies for different disease metrics with 20%
coverage. Optimal vaccine allocation assuming enough vaccine to cover 20% of the population with a
single dose (10% with two doses). Each row represents a different disease metric minimized: cumulative
infections (a–c), cumulative symptomatic infections (d–f), non-ICU peak hospitalizations (g–i), ICU
hospitalizations (j–l) and total deaths (m–o). The columns correspond to assumptions that the single-
dose efficacy (SDE) is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%) or
high (right column, VEDIS1 = 72%), corresponding 20, 50 or 80% of full vaccine efficacy, VEDIS = 90%
, assumed following two doses of vaccine, respectively. Here, we assumed an effective reproductive
number Reff = 1.1. 7
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Supplementary Figure 7: Prevalence of ICU hospitalizations with Reff =1.3. Prevalence of ICU
hospitalizations in absence of vaccine (black), with the optimal allocation strategy to minimize
ICU hospitalizations (blue), the high-risk strategy (pink) or the pro-rata strategy (green). The
gray dashed line indicates the total number of ICU beds in WA state. Each row corresponds to
a different vaccination coverage, ranging from 10% (a–c) to 50% (m–o) coverage with a single
dose. Shaded areas represent central 95% of 1000 simulations (uncertainty intervals, see SM
for full details). The columns correspond to assumptions that the single-dose efficacy (SDE)
is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%) or high (right
column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the full vaccine efficacy, VEDIS =
90% assumed following two doses of vaccine, respectively. Here, we assumed an effective
reproductive number Reff = 1.1.
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Supplementary Figure 8: a–c: Optimal strategy to minimize non-ICU hospitalizations, pro-
rata and high-risk strategies with enough vaccine to cover 50% of the population with a single
dose (25% with two doses) with an effective reproductive number Reff =1.5. Optimal allocation
strategy to minimize peak non-ICU hospitalizations (light and dark blue), high-risk (pink) and
pro-rata (green) strategies. Within each panel, the bars represent the percentage vaccinated in
each vaccination group. d–f: Prevalence of non-ICU hospitalizations. Prevalence of non-ICU
hospitalizations in absence of vaccine (black), with the optimal allocation strategy to minimize
non-ICU hospitalizations (blue), the high-risk strategy (pink) or the pro-rata strategy (green).
The gray dashed line indicates 10% occupancy of non-ICU beds in WA state. Shaded areas
represent central 95% of 1000 simulations (uncertainty intervals, see SM for full details). The
columns correspond to assumptions that the single-dose efficacy (SDE) is low (left column,
VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%) or high (right column, VEDIS1 = 72%),
corresponding 20, 50 or 80% of the full vaccine efficacy, VEDIS = 90% assumed following two
doses of vaccine, respectively.
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Supplementary Figure 9: Percentage of cumulative infections averted for different vaccine pro-
files. Percentage of cumulative infections averted for the optimal allocation strategy to minimize
infections (blue), the high-risk strategy (pink) and the pro-rata strategy (green) strategies with
enough vaccine to cover 10–50% of the population with one dose. Each row represents a differ-
ent breakdown of vaccine efficacy against disease after two doses VEDIS = 90% as a function of
the vaccine efficacy reducing susceptibility to infection, VESUS, and the vaccine efficacy reduc-
ing the probability of developing COVID-19 symptoms upon infection, VESYMP. Top row (a–c):
VEDIS is exclusively mediated by a reduction in symptoms upon infection. Middle row (d–f):
VEDIS is mediated by a combination of reduction in susceptibility to infection and reduction
of symptoms upon infection. Bottom row (g–i): VEDIS is exclusively mediated by a reduction
in susceptibility to infection. The columns correspond to assumptions that the single-dose ef-
ficacy (SDE) is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%) or
high (right column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the 90% efficacy that is
assumed following two doses of vaccine, respectively. Shaded areas represent central 95% of
1000 simulations (uncertainty intervals, see SM for full details). Here, we assumed an effective
reproductive number Reff = 1.1.
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Supplementary Figure 10: Optimal vaccine allocation to minimize deaths for different vac-
cine profiles with 50% coverage and assuming asymptomatic infections are 30% as infectious
as symptomatic infections. Optimal vaccine allocation for minimizing deaths for a assuming
enough vaccine to cover 50% of the population with a single dose (25% with two doses). For
each panel (A-I), the bars represent the total percentage of the population in each vaccination
group to be vaccinated, split in those receiving a single dose (light blue) and those receiving two
doses (dark blue). Each row represents a different breakdown of vaccine efficacy against dis-
ease after two doses VEDIS = 90% as a function of the vaccine efficacy reducing susceptibility
to infection, VESUS, and the vaccine efficacy reducing the probability of developing COVID-19
symptoms upon infection, VESYMP. Top row (a–c): VEDIS is exclusively mediated by a reduc-
tion in symptoms upon infection. Middle row (d–f): VEDIS is mediated by a combination of
reduction in susceptibility to infection and reduction of symptoms upon infection. Bottom row
(g–i): VEDIS is exclusively mediated by a reduction in susceptibility to infection. The columns
correspond to assumptions that the single-dose efficacy (SDE) is low (left column, VEDIS1 =
18%), moderate (center column, VEDIS1 = 45%) or high (right column, VEDIS1 = 72%), corre-
sponding 20, 50 or 80% of the 90% efficacy that is assumed following two doses of vaccine,
respectively.
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Supplementary Figure 11: Percentage of cumulative infections averted for different vaccine
profiles assuming asymptomatic infections are 30% as infectious as symptomatic ones. Percent-
age of cumulative infections averted for the optimal allocation strategy to minimize infections
(blue), the high-risk strategy (pink) and the pro-rata strategy (green) strategies with enough
vaccine to cover 10–50% of the population with one dose. Each row represents a different
breakdown of vaccine efficacy against disease after two doses VEDIS = 90% as a function of
the vaccine efficacy reducing susceptibility to infection, VESUS, and the vaccine efficacy reduc-
ing the probability of developing COVID-19 symptoms upon infection, VESYMP. Top row (a–c):
VEDIS is exclusively mediated by a reduction in symptoms upon infection. Middle row (d–f):
VEDIS is mediated by a combination of reduction in susceptibility to infection and reduction
of symptoms upon infection. Bottom row (g–i): VEDIS is exclusively mediated by a reduction
in susceptibility to infection. The columns correspond to assumptions that the single-dose ef-
ficacy (SDE) is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%) or
high (right column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the 90% efficacy that is
assumed following two doses of vaccine, respectively. Shaded areas represent central 95% of
1000 simulations (uncertainty intervals, see SM for full details). Here, we assumed an effective
reproductive number Reff = 1.1.
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Supplementary Figure 12: Optimal vaccine allocation strategies with different levels of cover-
age assuming 10% of the population has pre-existing immunity. For each plot, the bars repre-
sent the percentage of each age group vaccinated with a single dose (light blue) and two doses
(dark blue) when there is enough vaccine to cover 10% to 50% (as indicated by row) of the
population with a single dose. The columns correspond to assumptions that the single-dose
efficacy (SDE) is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%)
or high (right column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the full vaccine efficacy,
VEDIS = 90% assumed following two doses of vaccine, respectively. Here, we assumed an
effective reproductive number Reff = 1.1.
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Supplementary Figure 13: Optimal vaccine allocation strategies to minimize deaths for different
levels of infection prevalence at the start of vaccination rollout. For each plot, the bars represent
the percentage of each age group vaccinated with a single dose (light blue) and two doses (dark
blue) when there is enough vaccine to cover 50% of the population with a single dose. Each
row represents starting the simulations assuming 0.05% (a–c), 0.1% (d–f) or 0.3% (g–i) of the
population is currently infected. The columns correspond to assumptions that the single-dose
efficacy (SDE) is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%)
or high (right column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the full vaccine efficacy,
VEDIS = 90% assumed following two doses of vaccine, respectively. Here, we assumed an
effective reproductive number Reff = 1.1.
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Supplementary Figure 14: Percentage of cumulative deaths averted for different infection preva-
lence at the start of vaccination rollout. Percentage of cumulative deaths averted for the optimal
allocation strategy to minimize deaths (blue), the high-risk strategy (pink) and the pro-rata strat-
egy (green) strategies with enough vaccine to cover 10–50% of the population with one dose.
Each row represents starting the simulations assuming 0.05% (a–c), 0.1% (d–f) or 0.3% (g–i)
of the population is currently infected. The columns correspond to assumptions that the single-
dose efficacy (SDE) is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 =
45%) or high (right column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the full vaccine
efficacy, VEDIS = 90% assumed following two doses of vaccine, respectively. Shaded areas
represent central 95% of 1000 simulations (uncertainty intervals, see SM for full details). Here,
we assumed an effective reproductive number Reff = 1.1.
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Supplementary Figure 15: Optimal vaccine allocation strategies to minimize deaths with different
levels of coverage with vaccination rollout (300K doses per week). For each plot, the bars represent the
percentage of each age group vaccinated with a single dose (light blue) and two doses (dark blue) when
there is enough vaccine to cover 10% to 100% (as indicated by row) of the population with a single dose.
The columns correspond to assumptions that the single-dose efficacy (SDE) is low (left column, VEDIS1

= 18%), moderate (center column, VEDIS1 = 45%) or high (right column, VEDIS1 = 72%), corresponding
20, 50 or 80% of the full vaccine efficacy, VEDIS = 90% assumed following two doses of vaccine,
respectively. Here, we assumed an effective reproductive number Reff = 1.1.
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Supplementary Figure 16: Results with a faster vaccination rollout (300K doses per week).
a–c. Percentage of deaths averted: Percentage of deaths averted for the optimal allocation
strategy to minimize deaths (blue), the high-risk strategy (pink) and the pro-rata strategy (green)
strategies with enough vaccine to cover 10–100% of the population with one dose (5–50% with
two doses), administering 300K doses per week. At this rate, 100% of the population can be
vaccinated with a single dose in our time horizon. d–f. Allocation strategies: Optimal (light
and dark blue), high-risk (pink) and pro-rata (green) allocation strategies with enough vaccine
to cover 50% of the population with a single dose (25% with two doses). Within each panel,
the bars represent the percentage vaccinated in each vaccination group. g–i. Prevalence of
infections: Prevalence of active infections (per 100,000) in absence of vaccine (black), with
the optimal allocation strategy to minimize deaths (blue), the high-risk strategy (pink) or the
pro-rata strategy (green) with enough vaccine to cover 20% of the population with one dose
(10% with two doses). Shaded areas represent central 95% of 1000 simulations (uncertainty
intervals, see SM for full details). The columns correspond to assumptions that the single-dose
efficacy (SDE) is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%)
or high (right column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the full vaccine efficacy,
VEDIS = 90% assumed following two doses of vaccine, respectively. Here, we assumed an
effective reproductive number Reff = 1.1. 17
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Supplementary Figure 17: Optimal vaccine allocation strategies to minimize deaths with differ-
ent levels of coverage with a vaccine reducing also infectiousness (VEI = 70%). For each plot,
the bars represent the percentage of each age group vaccinated with a single dose (light blue)
and two doses (dark blue) when there is enough vaccine to cover 10% (row A) to 50% (row E)
of the population with a single dose. Here, we assumed that the vaccine reduces susceptibility
to infection, symptoms given infection and infectiousness with VEI = 70%. The columns cor-
respond to assumptions that the single-dose efficacy (SDE) is low (left column, VEDIS1 = 18%),
moderate (center column, VEDIS1 = 45%) or high (right column, VEDIS1 = 72%), correspond-
ing 20, 50 or 80% of the full vaccine efficacy, VEDIS = 90% assumed following two doses of
vaccine, respectively.
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Supplementary Figure 18: Percentage of deaths averted for different levels of SARS-CoV-2
transmission with a vaccine reducing also infectiousness. Percentage of deaths averted for the
optimal allocation strategy to minimize deaths (blue), the high-risk strategy (pink) and the pro-
rata strategy (green) strategies with enough vaccine to cover 10-50% of the population with
one dose. Each row represents a different level of SARS-CoV-2 transmission resulting in an
effective reproductive number Reff = 1.1 (a–c), 1.3 (d–f), 1.5 (g–i) or 2.4 (j–l). Here, we assumed
that the vaccine reduces susceptibility to infection, symptoms given infection and infectiousness
with VEI = 70%.The columns correspond to assumptions that the single-dose efficacy (SDE)
is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%) or high (right
column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the full vaccine efficacy, VEDIS = 90%
assumed following two doses of vaccine, respectively. Shaded areas represent central 95% of
1000 simulations (uncertainty intervals, see SM for full details).
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Supplementary Figure 19: Optimal vaccine allocation strategies to minimize deaths with dif-
ferent levels of coverage assuming a different distribution of pre-existing immunity, similar to
the distribution of cases observed in WA state as of February 2021 [2]. For each plot, the bars
represent the percentage of each age group vaccinated with a single dose (light blue) and two
doses (dark blue) when there is enough vaccine to cover 10% (row A) to 50% (row E) of the
population with a single dose. The columns correspond to assumptions that the single-dose
efficacy (SDE) is low (left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%)
or high (right column, VEDIS1 = 72%), corresponding 20, 50 or 80% of the full vaccine efficacy,
VEDIS = 90% assumed following two doses of vaccine, respectively.
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Supplementary Figure 20: Optimal vaccine allocation strategies to minimize deaths with dif-
ferent levels of coverage assuming a different distribution of pre-existing immunity, similar to
the distribution of cases observed in two Indian States as of July 2020 [3]. For each plot, the
bars represent the percentage of each age group vaccinated with a single dose (light blue) and
two doses (dark blue) when there is enough vaccine to cover 10% (row A) to 50% (row E) of
the population with a single dose. Here, we assumed that the vaccine reduces susceptibility to
infection, symptoms given infection and infectiousness with VEI = 70%. The columns corre-
spond to assumptions that the single-dose efficacy (SDE) is low (left column, VEDIS1 = 18%),
moderate (center column, VEDIS1 = 45%) or high (right column, VEDIS1 = 72%), correspond-
ing 20, 50 or 80% of the full vaccine efficacy, VEDIS = 90% assumed following two doses of
vaccine, respectively.
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Supplementary Figure 21: Optimal vaccine allocation strategies to minimize deaths assuming
increased baseline transmission. For each plot, the bars represent the percentage of each age
group vaccinated with a single dose (light blue) and two doses (dark blue) when there is enough
vaccine to cover 10% (row A) to 50% (row E) of the population with a single dose. The columns
correspond to assumptions that the single-dose efficacy (SDE) is low (left column, VEDIS1 =
18%), moderate (center column, VEDIS1 = 45%) or high (right column, VEDIS1 = 72%), cor-
responding 20, 50 or 80% of the full vaccine efficacy, VEDIS = 90% assumed following two
doses of vaccine, respectively. Here, we assumed an increased baseline transmission with a
basic reproductive number R0 = 4 and social distancing interventions resulting in an effective
reproductive number Reff = 1.5.
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Supplementary Figure 22: Percentage of deaths averted for different levels of SARS-CoV-2
transmission assuming increased baseline transmission. Percentage of deaths averted for the
optimal allocation strategy to minimize deaths (blue), the high-risk strategy (pink) and the pro-
rata strategy (green) strategies with enough vaccine to cover 10-50% of the population with
one dose. Here, we assumed that in absence of any social distancing intervention, the basic
reproductive number R0 = 4. Each row represents a different level of social distancing inter-
ventions resulting in an effective reproductive number Reff = 1.5 (a–c), 1.7 (d–f), 2.0 (g–i) or
3.2 (j–l). The columns correspond to assumptions that the single-dose efficacy (SDE) is low
(left column, VEDIS1 = 18%), moderate (center column, VEDIS1 = 45%) or high (right column,
VEDIS1 = 72%), corresponding 20, 50 or 80% of the full vaccine efficacy, VEDIS = 90% as-
sumed following two doses of vaccine, respectively. Shaded areas represent central 95% of
1000 simulations (uncertainty intervals, see SM for full details).
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Supplementary Figure 23: Optimal vaccine allocation strategies to minimize deaths assuming
a lower vaccine efficacy, VEDIS = 72%, after two doses. For each plot, the bars represent the
percentage of each age group vaccinated with a single dose (light blue) and two doses (dark
blue) when there is enough vaccine to cover 10% (row A) to 50% (row E) of the population
with a single dose. The columns correspond to assumptions that the single-dose efficacy (SDE)
is low (left column, VEDIS1 = 14%), moderate (center column, VEDIS1 = 35%) or high (right
column, VEDIS1 = 58%), corresponding 20, 50 or 80% of the full vaccine efficacy VEDIS = 72%
assumed following two doses of vaccine, respectively.
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Supplementary Figure 24: Percentage of deaths averted for different levels of SARS-CoV-2
transmission assuming vaccine efficacy against disease after two doses VEDIS = 72%. Percent-
age of deaths averted for the optimal allocation strategy to minimize deaths (blue), the high-risk
strategy (pink) and the pro-rata strategy (green) strategies with enough vaccine to cover 10-50%
of the population with one dose. Each row represents a different level of social distancing inter-
ventions resulting in Reff = 1.5 (a–c), 1.7 (d–f), 2.0 (g–i) or 3.2 (j–l). The columns correspond to
assumptions that the single-dose efficacy (SDE) is low (left column, VEDIS1 = 14%), moderate
(center column, VEDIS1 = 35%) or high (right column, VEDIS1 = 58%), corresponding 20, 50
or 80% of the full vaccine efficacy VEDIS = 72% assumed following two doses of vaccine,
respectively. Shaded areas represent central 95% of 1000 simulations (uncertainty intervals, see
SM for full details).
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Supplemental Tables
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Supplementary Table 1: Description of vaccine efficacies used in the model. The vaccine effica-
cies against disease after one and two doses are denoted VEDIS1 and VEDIS respectively. Vaccine
efficacies reducing susceptibility to infection after one and two doses are denoted VESUS1 and
VESUS respectively. Vaccine efficacies reducing COVID-19 symptoms upon infection after
one and two doses are denoted VESYMP1 and VESYMP respectively.
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Parameter Meaning Value (Range) Reference
N Total population 7.615 M [20]
- Age distribution of the population - [23]
- Total number of general hospital beds 12906 [30]
- Total number of ICU hospital beds 1390 [30]
1/γE mean duration of latent period 3 (1.5–4.5) d [4, 5]
1/γP mean pre-symptomatic period 2 (1–3) d [6]
1/γA mean infectious period of asymptomatic infec-

tions
6 (3–8) d assumeda

1/γI mean infectious period of symptomatic infec-
tions not requiring hospitalization after develop-
ing symptoms

4 (2–5) d [7, 8]

1/γH mean duration of non-ICU hospitalization age-stratified [9]
1/γC mean duration of ICU hospitalization age-stratified [9]
k0−14 proportion of infections that are symptomatic 0.25 (0.4–0.8) [10]
k15+ proportion of infections that are symptomatic 0.60 (0.4–0.8) [9, 11, 12]
h proportion of symptomatic infections requiring

hospitalization
age-stratified [13]

c proportion of hospitalizations requiring ICU age-stratified [13]
d proportion of all hospitalizations resulting in

death
age-stratified [14]

rA relative infectiousness of asymptomatic infec-
tions b

0.75 (0.3) [9]

rH relative infectiousness of hospitalized infections 0 assumed
rP relative infectiousness of pre-symptomatic infec-

tionsc
1 (0.7–1.3) [15]

m0−14 relative susceptibility for those aged 0–14 0.56 [10, 5]
m15−64 relative susceptibility for those aged 15–64 1 [10, 5]
m65+ relative susceptibility for those age 65+ 2.7 [16]
σ mean time from symptom onset to hospitaliza-

tion
3.8 d [17]

R0 basic reproductive number 3 [18, 19]
Reff effective reproductive number at the beginning of

vaccination
1.1, 1.3, 1.5, 2.4 assumedd

β transmission coefficient calculated −
M contact matrix − [1]
N total population 7,615,000 [20]
R(0) proportion of the population immune at t = 0 0.2 (0.1) [21]
I(0) infected proportion of the total population at t =

0
0.001 (0.0005 and
0.003)

[2]

aassumed to match the duration of infectiousness of symptomatic infections
bwith respect to symptomatic not hospitalized infections
cwith respect to symptomatic not hospitalized infections
dsee table 3 for details.

Supplementary Table 2: Description of parameters used in the model.27



Reff Home Work Other locations School

1.1 1 0.6 0.2 0.1
1.3 1 0.6 0.4 0.1
1.5 1 0.6 0.5 0.5
2.4 1 1 1 1

Supplementary Table 3: Multipliers used based on the contact matrices given in Prem et al. [1].
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