
Supplementary Appendix

Epidemic Progression in the Presence of Vaccination Program1

To compare the epidemic progression in the absence and presence of a vaccination program, we2

randomly select 10 nodes to be infected initially and run simulations using the model for a 1000000-3

node Barabasi-Albert (BA) scale-free network [1] to obtain the numbers of individuals in different4

states at each time interval (day count). In particular, in the SEIR model with vaccination, we5

randomly choose 1% of nodes to be vaccinated in every time interval. Note that the choice of this6

percentage is immaterial as it only provides a convenient and consistent simulation parameter for7

comparison of different vaccination strategies. Fig. S1 shows the progression of the two epidemic8

models in the test networks, which are given by the percentages of nodes in the susceptible, infected9

(including exposed), and recovered states over time. The simulation ends when there is no newly10

infected node. According to Fig. S1, the percentage of the nodes in the susceptible state decreases11

slowly at the beginning and then drops dramatically to a fixed value. It is found that both the rate12

of decrement and the final percentage of susceptible nodes in the SIER model in the presence of a13

vaccination program are larger than those without considering vaccination. Moreover, the number of14

infected nodes escalates rapidly to a peak value and then reduces to zero at the end of the simulation15

while the number of recovered nodes keeps increasing in the entire propagation process. We also note16

that the rate of increase of the percentage and the peak value of infected nodes are smaller for the17

SEIR model with consideration of vaccination compared to the case in the absence of vaccination. It18

can be observed from this initial simulation run that vaccination significantly suppresses the spreading19

of the virus.20

Figure S1: Comparison of progressions in the absence and presence of a vaccination program. “S”, “I”, “R”
curves correspond to fractions of population in the susceptible, infected (including exposed), and recovered
states in the absence of a vaccination program, and subscript “v” denotes progression in the presence of a
vaccination program.
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Statistics of Contact Intensities21

Figure S2: Proportion and working proximity index of employees in different work sectors. The working proximity
index is calculated by averaging the scores given by the workers in answering the question of “how much does
the job require the worker to be in contact with others” [2]. A larger working proximity index indicates a high
contact intensity of workers in a particular sector.

10 15 20 25 30

average contacts

0.1

0.11

0.12

0.13

0.14

0.15

p
ro

p
o
ti

o
n
 o

f 
p
o
p
u
la

ti
o
n

70+

0 - 9

60 - 69

50 - 59

20-29

40 - 49

10 - 19

30 - 39

Figure S3: Proportion and average social contacts in different age groups. The data is from recent study [3],
including BBC [4] and POLYMED datasets [5]. A large value of the average social contacts indicates a large
number of contacts with other people.
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