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Figure S1. Projected net monetary benefit averted ($ billion) in the India individual network with proportions of vaccine efficacy and dose fractionation. Assuming a vaccine cost of US$12 and WTP per YLL averted of US$10,517, these projections are mean estimates of net monetary benefit (NMB) based on 100 stochastic simulations of COVID-19 transmission over vaccine efficacy of transmission from 52% to 91% over 12 synthetic scenarios of transmission, under parameters given in the appendix (Table S3). The optimal strategy under various transmission scenarios would always be doses of vaccines with more fractionations over vaccine efficacy of transmission.
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Figure S2. Projected net monetary benefit averted ($ billion) in the India individual network with reduced proportions of vaccine efficacy and dose fractionation. Assuming a vaccine cost of US$12 and WTP per YLL averted of US$10,517, these projections are mean estimates of net monetary benefit (NMB) based on 100 stochastic simulations of COVID-19 transmission over vaccine efficacy of transmission from 30% to 70% over 12 synthetic scenarios of transmission, under parameters given in the appendix (Table S4). The optimal strategy under various transmission scenarios would always be doses of vaccines with more fractionations over vaccine efficacy of transmission.

Table S1. The optimal choice is for 1/4 fractionated dose with 91% vaccine efficacy of transmission, across a range of SARS-CoV-2 transmission, assuming $12 per vaccine in India. We estimate the median (95% CrI) of incremental costs, YLL and net monetary benefits, in contrast with status quo, which are all reported and scaled to an India population of 1366 million.
	Re
	Median incremental costs (95% CrI) in billion
	Median incremental YLL averted (95% CrI) in million
	Median incremental net monetary benefits (95% CrI)  in billion

	1.1
	0.4 (95% CrI:-0.84, 1.48)
	10.54 (95% CrI:0.26, 19.06)
	106.61 (95% CrI:1.99, 193.18)

	1.2
	0.56 (95% CrI:-0.91, 1.83)
	10.32 (95% CrI:-3.8, 21.72)
	104.26 (95% CrI:-40.31, 219.77)

	1.3
	0.56 (95% CrI:-0.58, 1.62)
	10.27 (95% CrI:-1.39, 24.26)
	103.77 (95% CrI:-15.21, 246.86)

	1.4
	0.48 (95% CrI:-0.81, 1.71)
	11.3 (95% CrI:1.15, 22.72)
	114.34 (95% CrI:10.02, 230.52)

	1.5
	0.46 (95% CrI:-0.72, 1.6)
	11.51 (95% CrI:-3.61, 23.53)
	116.45 (95% CrI:-38.18, 239.04)

	1.6
	0.6 (95% CrI:-0.91, 2.12)
	10.27 (95% CrI:-2.78, 22.97)
	103.69 (95% CrI:-29.47, 233.58)

	1.7
	0.43 (95% CrI:-0.95, 1.76)
	12.76 (95% CrI:0.86, 24.07)
	129.21 (95% CrI:8.26, 244.36)

	1.8
	0.54 (95% CrI:-0.72, 1.71)
	11.54 (95% CrI:-0.32, 24.82)
	116.63 (95% CrI:-4.85, 251.89)

	1.9
	0.65 (95% CrI:-0.57, 1.97)
	12.22 (95% CrI:-2.22, 24.39)
	123.47 (95% CrI:-23.84, 246.91)

	2
	0.67 (95% CrI:-0.64, 1.93)
	9.23 (95% CrI:-4.93, 22.26)
	93.04 (95% CrI:-50.58, 225.69)

	3
	1.31 (95% CrI:-0.5, 2.99)
	7.7 (95% CrI:-7.19, 23.02)
	76.9 (95% CrI:-76.99, 233.54)

	5
	1.75 (95% CrI:0.53, 3.15)
	5.39 (95% CrI:-9.7, 22.08)
	53.02 (95% CrI:-101.06, 222.57)





Table S2. The optimal choice is for 1/4 fractionated dose with 91% vaccine efficacy of transmission, across a range of SARS-CoV-2 transmission, assuming $3 per vaccine in India 1. We estimate the median (95% CrI) of incremental costs, YLL and net monetary benefits, in contrast with status quo, which are all reported and scaled to an India population of 1366 million.
	Re
	Median incremental costs (95% CrI) in billion
	Median incremental YLL averted (95% CrI) in million
	Median incremental net monetary benefits (95% CrI)  in billion

	1.1
	-1.75 (95% CrI:-2.99, -0.67)
	10.54 (95% CrI:0.26, 19.06)
	108.76 (95% CrI:4.14, 195.33)

	1.2
	-1.59 (95% CrI:-3.06, -0.32)
	10.32 (95% CrI:-3.8, 21.72)
	106.41 (95% CrI:-38.16, 221.93)

	1.3
	-1.59 (95% CrI:-2.73, -0.53)
	10.27 (95% CrI:-1.39, 24.26)
	105.92 (95% CrI:-13.06, 249.01)

	1.4
	-1.67 (95% CrI:-2.96, -0.44)
	11.3 (95% CrI:1.15, 22.72)
	116.49 (95% CrI:12.17, 232.67)

	1.5
	-1.69 (95% CrI:-2.87, -0.55)
	11.51 (95% CrI:-3.61, 23.53)
	118.6 (95% CrI:-36.03, 241.2)

	1.6
	-1.55 (95% CrI:-3.06, -0.03)
	10.27 (95% CrI:-2.78, 22.97)
	105.84 (95% CrI:-27.32, 235.73)

	1.7
	-1.72 (95% CrI:-3.1, -0.39)
	12.76 (95% CrI:0.86, 24.07)
	131.37 (95% CrI:10.41, 246.51)

	1.8
	-1.61 (95% CrI:-2.87, -0.44)
	11.54 (95% CrI:-0.32, 24.82)
	118.78 (95% CrI:-2.7, 254.05)

	1.9
	-1.5 (95% CrI:-2.72, -0.18)
	12.22 (95% CrI:-2.22, 24.39)
	125.62 (95% CrI:-21.69, 249.07)

	2
	-1.48 (95% CrI:-2.79, -0.22)
	9.23 (95% CrI:-4.93, 22.26)
	95.19 (95% CrI:-48.42, 227.84)

	3
	-0.84 (95% CrI:-2.65, 0.84)
	7.7 (95% CrI:-7.19, 23.02)
	79.05 (95% CrI:-74.83, 235.69)

	5
	-0.4 (95% CrI:-1.62, 0.99)
	5.39 (95% CrI:-9.7, 22.08)
	55.17 (95% CrI:-98.91, 224.73)




[bookmark: _8uguca45hajg]Table S3. Vaccine efficacy parameters for the individual-based SARS-CoV-2 infection dynamic model. 
	Parameters
	Values

	[image: ]: infection-blocking vaccine efficacy (%) after the first dose to before the second dose
	52%

	[image: ]: infection-blocking vaccine efficacy (%) after the second dose
	Assumed to be 52%, 60%, 70%, 80%, and 91% for different settings of dosing, respectively

	[image: ]: symptom-blocking vaccine efficacy (%) after the first dose to before the second dose
	Assumed to be 88% with respect to the relationship between infection efficacy and symptom efficacy 2

	[image: ]: symptom-blocking vaccine efficacy (%) after the second dose
	Assumed to be 88%, 92%, 95%, 97%, and 98% for different settings of dosing with respect to the relationship between infection efficacy and symptom efficacy 2
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[bookmark: _1jnb1josad4v]Table S4. Sensitivity analysis of vaccine efficacy parameters for the individual-based SARS-CoV-2 infection dynamic model. 
	Parameters
	Values

	[image: ]: infection-blocking vaccine efficacy (%) after the first dose to before the second dose
	30%

	[image: ]: infection-blocking vaccine efficacy (%) after the second dose
	Assumed to be 30%, 40%, 50%, 60%, and 70% for different settings of dosing, respectively

	[image: ]: symptom-blocking vaccine efficacy (%) after the first dose to before the second dose
	Assumed to be 73% with respect to the relationship between infection efficacy and symptom efficacy 2

	[image: ]: symptom-blocking vaccine efficacy (%) after the second dose
	Assumed to be 73%, 82%, 88%, 92%, and 95% for different settings of dosing with respect to the relationship between infection efficacy and symptom efficacy 2




[bookmark: _e4poqt3zb0e1]Table S5. Epidemiological parameters for the individual-based SARS-CoV-2 infection dynamic model. We model multiple strategies for expanding vaccination combined with a fixed baseline level with no vaccination (i.e., status quo). 
	Parameters
	Values

	N: population of individuals
	47,568

	[image: ]: transmission rate
	Calibrated to Re

	Initial number of infections (in exposed state)
	10

	[image: ]: transition rate out of exposed state
	1/3 3

	[image: ]: recovery rate of symptomatic individuals
	1/4 4,5

	[image: ]: recovery rate of asymptomatic individuals
	1/9 6

	[image: ]: transition rate from the pre-symptomatic to symptomatic stage
	1/2 3

	[image: ]: relative infectiousness of pre-symptomatic cases
	1.57 4,5

	[image: ]: relative infectiousness of asymptomatic cases
	0.5 7

	[image: ]: proportion of infections that are symptomatic
	 75% 5,8

	: recovery rate in hospitalized compartment
	0.143 9

	[image: ]: age-specific proportion of symptomatic cases that are hospitalized 
	[0%, 0.025%, 2.672%, 9.334%, 15.465%]
for [0-4y, 5-17y, 18-49y, 50-64y, >65y] 10

	η: transition rate from symptomatic to hospitalized
	1/5.9 11

	[image: ]: age-specific mortality rate for hospitalized cases 
	[3.9%, 12.1%, 3.0%, 10.5%, 22.7%]
for [0-4y, 5-17y, 18-49y, 50-64y, >65y] 10,12 

	[image: ]: transition rate from hospitalized to deceased for cases that succumb
	0.128 12

	[image: ]: transition rate from hospitalized to recovered for cases discharged alive
	0.091 12

	 [image: ]: life expectancy (years) for age group [image: ], adjusted assuming a 3% yearly discount rate
	[29.4, 28.1, 23.2, 16.3, 10.2]
for [0-4y, 5-17y, 18-49y, 50-64y, >65y] 13

	Vaccination parameters

	[image: ]: daily available vaccination number assuming an India population of 1366 million and a daily vaccination rate of first dose starting from 0.01% on January 16, 2021 with the total of 12.5% population during the 150 days 14
	Assumed

	[image: ]: number of weeks for vaccination assignment
	20 15

	[image: ]: days between first dose and second dose
	28 16

	[image: ]: days acquiring immunity after the first or second dose
	14 17,18

	[image: ]: vaccine adherence rate
	0.7 19

	Status quo parameters

	[image: ]: daily available vaccination number assuming an India population of 1366 million and a daily vaccination rate of 0%
	0





[bookmark: _fxw3awthuqnq]Table S6. Cost parameters
	Parameter
	Value (USD)

	Cost of administering two doses of vaccination ([image: ]) by taking Covishield vaccine manufactured by the Serum Institute of India as an example
	$12 20

	Median COVID-19 hospitalization cost by age group ([image: ])
	$604 21 for any age group
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