[bookmark: _Ref458450152][bookmark: _GoBack]In our agent-based model, each agent has certain attributes (e.g., age and commuting pattern) and is assigned to a specific census tract with certain attributes (e.g., age and commuting pattern). In simulations with 1 million agents, one agent represents approximately ten people in the same census tract with similar attributes. We run the simulation with roughly one million agents and count the number of agents being infected at each day. The IAR is then computed by using the number of infected agents divided by the total number of agents in that census tract. The county-level IAR is an average over all the census tracts in that county. Running one instance of the simulation with one million agents takes about 10-15 minutes, and about two hours with 10 million agents. Given the very large number of simulation runs (there are a total of 3,600 runs in our computational study), doing each run with 10 million agents would take very long time; hence, we chose to run the simulation with ten million agents for the scenarios presented in the main body of the paper, and one million agents for the scenarios presented in S1-S6 Appendix. Next, we explain that for a given scenario, the results from the simulation runs with one million agents are similar to those from the runs with 10 million agents. 
To ensure the validity of the results, we run 25 replications of the scenario when the vaccination start week is 4, vaccine distribution horizon is 8 weeks, and the total supply is 40% of the population with roughly 10 million agents. For the simulation runs with 10 million agents, the average differences in percentage points of IAR, the amount of vaccines administered and leftover as a percentage of population, and service level for census tracts with 75% uptake rate between PB and PIB are 0.8 (p = 0.0000), 7.2 (p = 0.0000), 7.2 (p = 0.0000), and 17.3, respectively. For the simulation runs with one million agents under the same scenario, the differences are 1.0 (p = 0.0000), 6.7 (p = 0.0000), 6.7 (p = 0.0000), and 17.8. The p-values are all < 0.0001 in each comparison. The quantitative comparison shows that results are consistent between the 1 million agents and 10 million agents simulation runs.
The spread of the disease among the susceptible population is modeled using a contact network. We stratify the entire population by age (0-5, 6-11, 12-18, 19-64, and 65+), geography (at a census tract level), and households (size determined using Georgia census data) and assign each individual to communities that correspond to neighborhoods. 
A susceptible individual can be infected by other individuals in the same household, peer group, or the same community with varying probabilities. During the day, we model interactions in peer groups or community (e.g., grocery stores, restaurants, churches, and other areas where people get together). For example, a percentage of adults (19-64) commute to work in a different community, interacting with other adults who also work in that community (we utilized data on county-to-county commuting patterns from the United States Census Bureau). Children interact with peers at schools, which is captured in the simulation by utilizing data on age groups, kindergarten (0-5), elementary (6-11), and secondary (12-18) schools. The elderly (65+) interact in the household (which could be a retirement home) or community, but do not mix in peer groups such as work or school. While peer group and community networks model day–time interactions, the model captures night-time interactions (and resulting infection transmissions) as well, by allowing individuals who live in the same household to have contact with and infect each other during night time.
We illustrate the contact network in our model in Fig A.
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Fig A: Example of a contact network.
In Fig B we illustrate the natural progression of influenza within each individual.
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Fig B: Natural progression of the disease.
Parameters in Fig 2:
 0.4 for adults (19-64) and 0.25 for others [1-4]
 0.18 for children between zero and five years; 0.12 for elderly (65+) and 0.06 for others [3, 4]
 0.344 for elderly and children between zeros and five years and 0.172 for others [4, 5]
 0.75 for individuals who have been vaccinated two weeks ago, 0 for others [6]
Duration of (1.48, 0.47) (including an offset of 05 days) [4, 7]
Duration of  0.5 days [4, 7]
Duration of  Exponential(2.73) [4]
Duration of  Exponential(1.64) [4]
Duration of  Exponential(14) [4, 7]
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