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1 A MATHEMATICAL MODEL

The age-specific classes are composed of the following eight groups, 0 — 9, 10 — 19, 20 — 29, 30 — 39,
40 — 49, 50 — 59, 60 — 69, and 70—. The population is separated into eight compartments based on
the epidemiological characteristics of each age group i. S;(t) is susceptible, F;(t) is exposed, A;(t) is
unconfirmed infectious, /;(¢) is confirmed infectious, H"(t) is quarantined or hospitalized with mild
symptoms, H?(t) is hospitalized with severe symptoms, R;(t) is recovered, and D;(t) is dead. Moreover,
ViF (t) is first-dose vaccinated, VZ.S (t) is second-dose vaccinated, V;B (t) is third-dose (or booster) vaccinated,
RE/F (t) is recovered and first-dose vaccinated, R}/S (t) is recovered and second-dose vaccinated, similarly,
we have the epidemiological status for vaccinated classes X”(t) at the same status with X;(¢) for X = E,
A, I, H™, H®, R. Furthermore, we divide the total population into the groups in normal condition and the
groups with comorbidities. X' (¢) and X¢(¢) are populations with normal condition and comorbidities at the
same status with X;(t) for X = S, E, A, I, H™ H* VE VS VB Ev A" IV, H™ H*’ respectively.
The used parameters and baseline values are given in Table [ST|
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where
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Table S1. Parameter definitions and baseline values that were used in numerical simulations

Parameter Description Value Ref.
Bi Infection probability of an unvaccinated Vary Estimated
person in age group % per contact
BY Infection probability of a vaccinated person Vary Estimated
without antibody in age group ¢ per contact
mj Number of contacts made by a person in age Vary @)
group j with people in age group ¢
04 Relative infectiousness of asymptomatic 0.51 1)
infectious state
51 The first dose vaccine efficacy 0.61 (%)
T The second dose vaccine efficacy 0.9, vary (3)
T3 The third dose vaccine efficacy 0.755, vary 4)
1/ Latent period (day) 33 (5)
I Probability of confirmed and infectious of 0.0875 (6)
unvaccinated cases
p’ Probability of confirmed and infectious of 0.1319 Assumed, (6)
vaccinated cases
1/q Mean duration of the case confirmation (day) 3 ()
Ky Probability of an unvaccinated individual in .0002, 0.0003, (8519)
normal condition having severe symptom 0.0018, 0.0046,
0.0093, 0.0173,
0.0257, 0.0501
K Probability of an unvaccinated individual 0.0007, 0.0011, (8519)
with comorbities having severe symptom 0.0067, 0.0170,
0.0344, 0.0640,
0.0951, 0.1854
Ky Probability of an unvaccinated individual 0,0, 0.0011, (8)
having severe symptom 0.0062, 0.00466,
0.0362, 0.0125,
0.0385
1/ Mean period until discharge or death in age  13.29, 11.40, 14.45,  Estimated
group ¢ (day) 14.31, 14.78, 15.76,
17.66, 22.96
1/~4¢ Recovery period of asymptomatic case (day) 8 (105 111)
1/~ Recovery period of individuals with sever
symptom (day)
i Probability of death of unvaccinated patients 0, 0, .0001, 0.0003, 12)
in age group ¢ 0.0004, 0.0025,
0.0101, 0.0318,
0.0625
i Probability of death of vaccination 0,0,0,0,0,0,0, 12
completed patients in age group ¢ 0.0055
0 Probability of death of H? in age group ¢ i/ i Estimated
07 Probability of death of H*" in age group ¢ v/KRY 2)
N Proportion of individuals having at least one  0.143, 0.094, 0.138, Table 1
underlying medical condition in age group 7z  0.206, 0.302, 0.404,
0.609, 0.801
13 Probability of decedents having at least one 0.886 1€3)
underlying medical condition
or Probability of death of H*" in age group 7 % Estimated
¢ Probability of death of H* in age group ¢ % Estimated
1/9 Mean period between the first and the second 39 4

dose of vaccination (day)
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Parameter Description Value Ref.
wlF " Daily first dose of susceptibles without pingtn
comorbid disease in age group ¢
wZF ¢ Daily first dose of susceptibles with viegle
comorbid disease in age group ¢
wik Daily first dose of unvaccinated recovered yERpER
populations in age group ¢
wf” Daily second dose of susceptibles without zpvf "
comorbid disease in age group ¢
wfc Daily second dose of susceptibles with v,bVZ-F ¢
comorbid disease in age group %
wf R Daily second dose of unvaccinated recovered 1/)VZ-F R
populations in age group ¢
wlB” Daily third dose of susceptibles without yBrgpBn
comorbid disease in age group %
wch Daily third dose of susceptibles with vBegpBe
comorbid disease in age group ¢
12 Daily vaccination doses 10000 Assumed, (14)
vl Daily first vaccination doses vo — S wim —
Ywie = P wh
F n
v Daily first dose of susceptibles without S SZLZZSSJrZ i
comorbid disease o
F c
vle Daily first dose of susceptibles with S S":ZZSSJFZ 7
comorbid disease o
F
yIR Daily first dose of sunvaccinated recovered S S"-VirZZSRJrE 7
populations ' ' '
fn first vaccination allocation of susceptibles Sy S
without comorbid disease in age group 7 (*
represents age groups to be vaccinated
according to the vaccination strategy)
fre first vaccination allocation of susceptibles S, S¢*
with comorbid disease in age group 7 (*
represents age groups to be vaccinated
according to the vaccination strategy)
pf'ft first vaccination allocation of unvaccinated R:/> Ry
recovered populations in age group 7 (*
represents age groups to be vaccinated
according to the vaccination strategy)
vB Daily third vaccination doses 10000, vary Assumed, (14)
yBn Daily third doses for population without %
comorbid disease . .
B Sc
vBe Daily third doses for population with %
comorbid disease o e
P third vaccination allocation for population VS 3 VST
without comorbid disease in age group 7 (*
represents age groups to be vaccinated
according to the vaccination strategy)
pPe third vaccination allocation for population ViSer |3 vSer

without comorbid disease in age group ¢ (*
represents age groups to be vaccinated
according to the vaccination strategy)
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2 EFFECTIVE REPRODUCTION NUMBER (Z2r)

We computed the effective reproduction numbers for the model (1) in the main manuscript.

Let x = (E', A I, ES, AS IS, EX™ AV™, [Z?’”,EZ?’C,A?C,[Z?’C)T for i = 1,2,..,8. The system has the
disease-free state xg = 0.

F(x) represents all of the new infections. The net transition rates of the corresponding compartments are
represented by V(x). F'(x) and V' (x) are

(L= )V 4+ N1 = )V 4 (1 = )V |
0
0

ML= Ve 4+ X0(1 = m)VS + AV (1 = 73) Ve
0
0

and
abl
—(1 = p)aE] + A}
—pa 4 ql!
alf
—(1 = p)aEf + 7" Af
—pal + qlf
Vix) = L
(A
—p'aB" + qI"
abP©
(1= p)aB Ay
—plakyC + ql}¢
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F and V are 96 x 96 matrices obtained by F = g—fé X=x0 and V = g—x X=xp °

0 G4M7 M2 0 6,4M7 M7 O 6,M% MY O 6,4M7 M7
o 0o o0 0 0O O0 0 O 0 0 0 O
o 0o o0 0 0O O0 0 O 0 0 0 O
0 64MG MG 0 04MS MS O 6,MG MG 0 04MG M
o 0o o0 0 0O O0 0 O 0 O 0 O
p_|0 0o 00 0 o0 0 00 0 O
0 OAME M3 0 04Mp MpE O 64ME M3 0 0,4Mp Mp
o o o0 0 0O O0 0 O 0 0 0 O
o o o0 0 0O O0 0O O 0 0 0 O
0 O4MG M§ 0 04M5 MG 0 64M% MG 0 6.MG M§
o o o0 0 0O O0 0 O 0 0O 0 O
o o o0 0 0O O0 0 O 0 0 0 O

where

M} = diag{B;S;'}s * Cnr * diag{1/Ni}s,

M} = diag{3:5; }s * Cns * diag{1/N;}s,

Mp = diag{B{ (A} (1 = )V + N (1 = ) V2" + N (1 = m3)V;P™) }s * Cy # diag{1/Ni}s,
Mg, = diag{; (A} (1 — 7)) V"¢ + A/ (1 = )V + A (1 — ) Vi) }s Oy diag{1/N;}s,

Chr and C; represent the contact matrices for unvaccinated and vaccinated, and diag{k; }g represents an
8 x 8 diagonal matrix such that the iz entry is ;.

ols 0 0 0 0 0 0 0 0 0 0 0
—(1-plals ~°Is 0O 0 0 0 0 0 0 0 0 0
—palg 0 qls 0 0 0 0 0 0 0 0 0
0 0 0 olg 0 0 0 0 0 0 0 0
0 0 0 —(1-pals ~%Is 0 0 0 0
v 0 0 0 —pals 0 I 0 0 0 0 0 0
0 0 0 0 0 0 als 0 0 0 0 0
0 0 0 0 0 0 —(1—pYals ~°Ig O 0 0 0
0 0 0 0 0 0 —pPalg 0 qls 0 0 0
0 0 0 0 0 0 0 0 0 ols 0 0
0 0 0 0 0 0 0 0 0 —(1-pYals ~°Is O
0 0 0 0 0 0 0 0 0 —p¥als 0 qls
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The inverse matrix of V is

11, 0 0 0 0 0 0 0 0 0 0 0
1;1’318 7%18 0 0 0 0 0 0 0 0 0 0
glg 0 %Ig 0 0 0 0 0 0 0 0 0
0 0 0 11g 0 0 0 0 0 0 0 0
0 0 0 1;[18 _Y%Ig 0 0 0 0 0 0 0
S 0 0 0 1s 0 %Ig 0 0 0 0 0 0
B 0 0 0 0 0 0 11y 0 0 0 0 0
0 0 0 0 0 o =1z lig o 0 0 0
’YU Y
0 0 0 0 0 0 L Tg 0 11g 0 0 0
q q
0 0 0 0 0 0 0 0 0 1yg 0 0
a’l}
0 0 0 0 0 0 0 0 0 1;5 Is LIs o
0 0 0 0 0 0 0 0 0 2 g 0 lyg
q q
Then, the next generation matrix is
G=FV!
A e A ¢Ma A ¢ Ma ¢Ma A a Ma ¢Ma A A ¢Ma
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
CMG  CAMS Mg (M§ CAMG [MG (MG CAMS (MG (MG SAMS (M
0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0
S| oMy My My (Mp CaMp (Mp o (UMp o CAMp [Mp o (UMp o CAMpE [Mp
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
(Mg CAMp Mg (Mg CAME (Mg (Mp o SAMp (Mg ("Mp CAMp Mg
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
O4(1— Ga(1—pY v
Wheregz(%n“é),and{”:(%—k%).

Finally, the effective reproduction number R; is computed as the spectral radius p(G) of the next generation
matrix G.

3 CONTACT MATRICES

MY, MM and M represent the contact matrices used for NPI level low, moderate and high respectively.
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4 RESULTS OF PARAMETER FITTING FOR 5

0.5131
1.2600
1.9543
2.0415
2.9358
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0.2670_

0.1555]
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0.4112
0.8264
0.5742
0.1867
0.2853 ]

Figure [ST|compared cumulative confirmed cases with the model outputs of the cumulative confirmed cases
fitting for all age groups for low, moderate and high NPI levels for the first, second and third vaccination
duration in the given time interval.
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5 VACCINATION EFFECTS

Table shows the reduction rates of the number of cumulative cases and cumulative death for each NPI
level, vaccination roll-out speed and vaccination strategies.

Table S2. Vaccination effects on the reduction rate of confirmed cases and death for various roll out speeds are shown. Bold texts indicate the most effective
cases.

NPI level No vaccine Dailv doses 30—49 604+  Comorb. 20+
(# of cases) y (Reduction rates (%) )

5000 26.044 16942 21.472  23.62

7500 37.533 28.027 31.935 35.04

6
Low 1.1290x10 10000  47.912 39.636 42.604 45617
15000  64.601 596 61284 62.947
5000 94535 61,74 79.752  91.526
Cumulative Moderate 46113 7500 97.207 84922 90.435 95.994
cases 10000 98.167 93.148 95034 97.548
15000 98.80 97405 97.805 98.631
5000 76.662 29078 55.021  64.862
. 7500 81.993 50.178 6595  73.535
High 1876.7 10000 84.816 63.004 72796 78357
15000  87.834¢ 75593 80.173 83516
5000 23204 61.519 56204 34.034
Low 86556 7500 37035 74447 75255 48.954
10000 5356 81273 84.930  62.025

15000 78.507 90.677 93.106 82.019
5000 73.275 66.63  69.818 71.2
Moderate 7500 76.539 74379 75.816 75.742

Death 320.28 10000 77819 77406 77.863 77.485
15000 78.828  79.124 79192 7877

5000 95795 7.6685 8.8245 84129

High 12015 7500 1047 95034 10327  9.7094

10000 10.962 10.587 11.114  10.46
15000 11.511  11.63 11903 11.285

Table [S3|shows the first and second vaccination effects on cumulative cases and mean of R; for 60 days
for each NPI level and vaccination strategies.

Table S3. The mean of R; for 60 days are shown for each NPI level and vaccination strategies. Bold texts indicate the most effective cases.

NPI level Novaccine 30—49 60+ Comorb. 20+

Low 1.9131 1.7491 1.8289 1.7787 1.7999
Moderate 1.2309 0.9459 1.1170 0.9804 1.0746
High 1.0515 0.7875 0.9728 0.8723  0.9728

The effects of the first and the second vaccination on each age groups for each vaccination strategy and
NPI level are in Table[S4] [S5]and [S6] The effects of the booster vaccination on each age groups for each
vaccination strategy in Table
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Table S4. Vaccination effects on age groups with the low NPI level

Age group No vaccine 30 — 49 60+ Comorb. 20+
Total 1,129,000 588,080 681,520 648,010 613,990
0-9 11,3470 99,364 106,880 105,300 103,130
Cumulative (10.05%) (16.89%) (15.62%) (16.24 %) (16.79%)
cases 10-19 127,700 113,970 120,570 118,690 116,590
(11.31%)  (19.37%) (17.69%) (18.31%) (18.98%)
20-29 135,040 65,334 82,470 77,346 54,526
(11.96%) (11.11%) (12.10%) (11.93%) (8.880%)
30-39 116,560 13,830 66,263 59,604 43,581
(10.32%)  (2.351%) (9.723%) (9.20%) (7.10%)
40-49 162,700 27,661 101,890 85,255 70,446
(14.41%) (4.706%) (14.95%) (13.16%) (11.47%)
50-59 219,370 126,480 150,060 111,510 108,460
(19.43%) (21.58%) (22.02%) (17.21 %) (17.66%)
60-69 180,580 111,090 43,148 74,250 91,505
(15.99%) (18.89%) (6.33%) (11.46%) (14.90%)
70+ 73,590 30,359 10,248 16,051 25,751
(6.52%) (5.16%)  (1.50%) (2.48%) (4.19%)
Total 8,656 4,020 1,621 1,304 3,287
Death 40-49 115.43 11.397 68.177 18.452 44.591
(1.33%) 0.28%) (421%) (1.41%) (1.36%)
50-59 1,022.2 540.8 637.3 162.9 420.7
(11.81%)  (13.45%) (39.32%) (12.49%) (12.8%)
60-69 2,533.7 1,480.1 324.8 438.6 1,148.7
(29.27%)  (36.82%) (20.04%) (33.63%) (34.95%)
70+ 4,884.4 1,967.9 5353 670. 1,638
(56.43%) (48.96%) (33.02%) (51.36%) (49.83%)
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Table SS. Vaccination effects on age groups with the moderate NPI level

Age group No vaccine 30 — 49 60+ Comorb. 20+
Total 46,113. 845.18 3,159.9 2,289.9 1,130.7

0-9 1,582. 32.65 153.25 107.66 51.83
Cumulative (343 %) (386 %) (4.85%) (47 %)  (4.58 %)
cases 10-19 2,550.3 58.32 264.49 182.57 85.08
(5.53 %) 6.9 %) (837%) (7197 %) (71.52%)
20-29 11,265. 253.75 877.56 625.18 249.62
(24.43 %) (30.02 %) (27.77 %) (273 %) (22.08 %)
30-39 8,078.8 74.59 607.35 418.26 184.62
(1752 %) (8.83 %) (19.22 %) (18.27 %) (16.33 %)
40 - 49 5,491.8 59.46 431.22 276.07 131.18
(1191 %) (7.04 %) (13.65 %) (12.06 %) (11.6 %)
50-59 6,277.2 137.91 518.72 311.97 162.09
(13.61 %) (1632 %) (1642 %) (13.62 %) (14.34 %)
60 - 69 6,674.3 140.14 214.71 251.98 164.95
(14.47 %) (16.58 %) (6.8 %) (11. %)  (14.59 %)

70 + 4,194.1 88.36 92.58 116.21 101.38
9.1%) (1046 %) (293 %) (5.07 %) (8.97 %)
Total 320.28 71.04 72.37 70.9 72.11
Death 40 - 49 3.7 1.05 1.3 1.09 1.1
(1.16 %) (148 %) (1.79 %) (1.54 %) (1.53 %)
50-59 23.08 3.83 5.29 3.78 3.85
(721 %)  (539%) (7.31%) (5.33%) (5.33 %)
60 - 69 71.95 12.49 12.22 12.41 12.68
(2246 %) (17.59 %) (16.89 %) (17.5%) (17.58 %)
70 + 216.34 53.52 52.97 53.42 54.28

(67.55 %) (75.34 %) (73.19 %) (75.34 %) (75.27 %)
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Table S6. Vaccination effects on age groups with the high NPI level

Age group No vaccine 30-49 60+ Comorb. 20+
Total 1,876.7 284.95 6943 510.53 406.17
0-9 126.96 21.82 56.02 41.49 32.54
: 6.77%) (1.66%) (8.07%) (8.13%) (8.01 %)
Ea‘;r;“btwe 10-19 133.83 21.17 58.91 42.05 32.38
(713 %) (143 %) (8348 %) (824 %) (7.97 %)
20-29 211.71 37.87 83.85 62.38 44.78
(1128 %) (1329 %) (12.08 %) (12.22%) (11.02 %)
30-39 345.92 38.97 133.33 97.64 71.14
(1843 %) (13.68%) (192%) (19.12%) (17.52 %)
40-49 330.35 34.23 125.68 85.44 64.89
(17.6 %) (1201 %) (18.1 %) (16.74 %) (15.98 %)
50-59 409.32 67.33 158.34 101.12 83.85
(21.81 %) (23.63%) (22.81%) (19.81 %) (20.64 %)
60-69 213.29 40.48 54.97 55.11 50.08
(1137 %) (1421%) (7.92%) (10.8 %) (12.33 %)
70+ 105.3 23.08 232 25.3 26.52
561 %) (8.1%) (334%) (496%) (6.53 %)
Total 72.92 64.92 652 6481 65.29
Death 40-49 1.22 1.04 1.1 1.05 1.06
1.67%) (1.6%) (1.69%) (1.62%) (1.62%)
50-59 4.85 3.52 3.91 3.49 3.57
6.66 %) (5.43%) (5.99%) (5.38%) (5.46 %)
60-69 13.11 11.13 11.05 11.09 11.21
(17.99 %) (17.14 %) (16.95%) (17.12%) (17.17 %)
70+ 53.46 49.15 48.99 49.09 49.35

(7332 %)  (75.71 %) (75.15 %) (75.74 %) (75.59 %)
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Table S7. Booster vaccination effects on age groups with the low NPI level

Age group No vaccine 30-49 60+ Comorb. 20+
Total 188,810 99,463 120,450 105,450 100,050
0-9 37,051 23,635 28,283 25,196 23,979

Cumulative (19.62 %) (23.76 %) (23.48 %) (239 %) (23.97 %)
10-19 139,572 27,120 31,774 28,650 27,430

cases (20.96 %) (2727 %) (2638 %) (27.17 %) (27.42 %)
20-29 17,156 77247 99822 86774 71,6457
(9.09%) (777%) (829%) (823%) (7.64 %)
30-39 13,569 6,885.6  8,826.5  7,741.5  7,153.9
(719%)  (6.92%) (133%) (1.34%) (7.15 %)
40-49 20,553 8,471 11,861 10,087 9,215
(10.89 %) (8.52%) (9.85%) (9.57%) (9.21 %)
50-59 32,849 12,272 15759 12218 11,661
(174 %) (1234 %) (13.08%) (11.59 %) (11.66 %)
60-69 19,565 8,456. 84209 79082  8,081.3
(1036 %) (85%) (699%) (7.5%)  (8.08 %)
70+ 8,490.3  4,899.8 55402  4,969.6 4,885
45%) (493%) (4.6%) (471%) (4.88 %)
Total 165.83 319.84 37045 33417 32234
Death 40-49 4.01 2.88 3.28 3.01 2.91
(.86 %) (9%)  (89%) (9 %) (.9 %)
50-59 17.28 11.72 13.58 12.24 11.78
B71%) (367%) (B67%) (3.66%) (3.66%)
60-69 61.69 45.1 50.93 46.77 45.32
(1324 %)  (14.1%) (13.75%) (13.99 %) (14.06 %)
70+ 379.83 258.28 300.4 270.16  260.45

(81.54 %) (80.75 %) (81.09 %) (80.85 %) (80.8 %)
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Table [S8| [S9] show the effect of vaccination during the simulation period of 1 year.

Table S8. Vaccination effects on the number of confirmed cases and deaths for various rollout speeds are shown. Bold texts indicate the most effective cases.

NPI level No vaccine Daily doses 30 — 49 60+ Comorb. 20+
(# of cases) y (# of cases)

5000 835,130 937,830 886,730 862,490

7500 705,440 812,660 768,590 733,560

6
Low 1.1291x10 10000 588250 681.580 648.100 614.110
15000 399,830 456,180 437,180 418,430
5000 277622 139.407.0 18,5970 4,692.9
Cumulative Moderate 480040 7500 1,300.5  7.,874.7 4,8049 1,888.4
cases 10000 846.08 32024 23147 1,1335
15000 511.85  1,1969 1,0125 631.55
5000 4394 1,695 92765 6808
High 8339 7500 338.13  967.03  649.88  499.41
10000 28499 697.83 51196  406.6
15000 22832 45813  372.15  309.37
5000 69472 33992 38923 58828
Low 0387 7500 5617.6 22560 22002 45563
10000 41602 1,652.2 13407 3,389.2
15000 19161 8202 61058 1,597.4
5000 90.15 17683 12456 1027
Moderate 7500 75.66 86.60 7977  78.74
Death 4604 10000 71.15 72.81 71.19 7230
15000 67.83 66.89 66.67  68.02
5000 65.98 68.36 66.75  67.04
High 12 7500 6530  66.14 65.44  65.89
10000 64.93 65.23 6483 6531
15000 64.53 64.44 6424  64.69
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Table S9. Vaccination effects on the reduction rate of confirmed cases and death for various roll out speeds are shown. Bold texts indicate the most effective
cases.

NPI level No vaccine Daily doses 30—49 60+ Comorb. 20+
(# of cases) y (Reduction rates (%) )
5000 2604 1694 2147 2361
o 7500 3752 2803 3193 3503
Low 1.1291x10 10000 479 3964 426 4561
15000 6459 596 6128 6294
5000 99.43 91,79 96.13  99.02
Cumulative  Moderate o000 7500 99.73 9836 9898  99.61
cases 10000 99.82 9933 9952  99.76
15000 99.80 9975 9979  99.87
5000 95.03 8157 8951 923
. 7500 96.18 89.06 92.65 9435
High 8839 10000 9678 9211 9421 954
15000 9742 9482 9579  96.5
5000 7182 6175 562 333
Low 0557 7500 3679 7461 7524 4873
10000 53.19 8141 8491 6186
15000 7844 9077 9313  82.02
5000 98.04 9616 973  97.77
Moderate 7500 9836 98.12 9827 9829
Death 4604 10000 98.46 9842 9845 9843
15000 0853 98.55 98.55  98.52
5000 4132 392 4064 4038
High 5 7500 4192 4117 418 414

10000 4225 4199 4234 4192
15000 42.61 42.69 4286 42.46

6 SENSITIVITY ANALYSIS

The sensitivity analyses show the relative importance of the parameters related to vaccination, which are
B, BY, p, p¥, T1, T2, 1y, and 1/1) in regard to the disease transmission dynamics. We performed sensitivity
analysis on the model parameters described in Table 2 in the main manuscript. We used the normalized
forward sensitivity index of the cumulative incidence (CI) on the parameter p, which was defined as
cl, = a(acp D o % (15). The CI for 1 year computed after varying one parameter by 5% from the baseline
value while the rest of the parameters are fixed at the baseline values. For the vector parameter (3 and 3V,
all components were increased simultaneously. Table shows that the increase in [ and 5V affected
the CI for all cases; however, the increase in 71, 72, 1, and 1/ negatively affected the CI for all cases.
Furthermore, 3 is shown to be the most sensitive parameter, and this sensitivity was increased under a
moderate NPI level, which was the case when vaccination was most effective. For the p, p?, the sensitivity
indices were both positive and negative, depending on the NPI level and vaccination scenarios. This could
be interpreted a scenario wherein, at a low NPI level with many infections, the number of confirmed cases
increase when the confirmation rate is increased. However, at a moderate or high NPI level with a relatively
small number of infections, a decrease in unconfirmed asymptomatic infections decreases the total number
of infections.
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Table S10. Sensitivity analysis index for each NPI level and vaccination strategy

Low NPI Moderate NPI Nigh NPI

P 30-49 60 + Comorb. 204 30-49 60 + Comorb. 204+ 30-49 60 + Comorb 204+

B 2.188 2.014 2.042 2.127 10.642  19.835 17.99 12.449 5.234 11.613 9.434 7.467
By 0.251 0.223 0.228 0.252 0.732 0.715 0.769 0.771 0.378 0.287 0.347 0.367

p 0.769 0.785 0.775 0.759 -0.645  -1.451 -1.361 -0.855 -0.061 -0.974 -0.703 -0.428
pv 0.098 0.13 0.12 0.117 -0.039 0.015 -0.009 -0.027 -0.003 0.02 0.007 0.001
1 -0.289  -0.259 -0.261 -0.286 | -0918 -0.878 -0.933 -0.952 -0.503  -0.371 -0.447 -0.479
T -0.576  -0.516 -0.55 -0.613 -0.83 -0.952 -1.084 -0.97 -0.332  -0.337 -0.418 -0.4
) -0.694  -0.712 -0.684 -0.685 | -1.345  -2.557 -2.151 -1.525 -0.544  -1.021 -0.764 -0.651
1/¢ -0.034 -0.073 -0.047 -0.033 | -0.067 -0.467 -0.208 -0.088 -0.003  -0.187 -0.053 -0.029
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