

















P. Dawson, Analysis of Importance of Brief Encounters for Epidemic Spread

0.9r

——Sensor based network | |
0.8 —— Power law model 1

T T T
\ —— Sensor based network
0.9F —— Power law model

0.8 \

>
3
g 2
2 °
° g
o S
[
3 3 o7t
o \ 5]
Q r (5}
go7 g 6l
(<] =
Qo | o
E 0.6 & o5l
3ost E
S c 04
2 L \ °
204 \ B o3
3 ) 3
D ol \
g 0.3 g 02
X 0.2 g 01
[ =
2 01r T 0 A ‘ A ‘ ‘
s 0 ‘ \ ‘ X o 2 4 6 8 10 12
[3] L ) .
x o0 100 200 300 400 500 600 700 Number of active links unculled x 10"
n: links in network >= duration n included
(@) (b)

T T
—— Sensor based network
0.9r
—— Power law model
0.81

T T T T

0.9r / —— Sensor based network | 4
/ —— Power law model

0.8F / 1

0.7F 0.7+

0.6F 0.6

0.5- 05l

0.4 0.4+

0.1 o

Relative expected number infected over one day
Relative expected number infected over one day

0 100 200 300 400 500 600 700 1 2 3 4
n: links in network >= duration n excluded Number of active links unculled x 10

(©) (d)

Figure 2: Numbers infected in the first day by an average index case (relative to peak value) versus: (a) the
culling of all links below duration n; (b) the number of links still active when culling links from briefest to
longest; (c) the culling of all links of duration > n; and (d) the number of links still active when culling from
longest to briefest. The blue lines are for disease spread over links in the high-school data set and the green
lines are for links based on the power-law model. When deriving these results for (c) and (d), links < 1 min
long were ignored as the power-law model fit is not accurate for these very quick interactions. However these
ignored links contribute only 4% to total infections, hence ignoring them does not alter the main message.

Barabasi, A.-L. and R. Albert (1999). Emergence of scaling in random networks. Science 286(5439), 509-512.

Barrat, A., C. Cattuto, V. Colizza, J. Pinton, W. Van den Broeck, and A. Vespignani (2010). High resolution
dynamical mapping of social interactions with active rfid. PLoS ONE 5(7)(e11596).

Koskinen, J., G. Robins, and P. Pattison (2010). Analysing exponential random graph (p*) models with missing
data using bayesian data augmentation. Statistical Methodology 7, 366-384.

Kostakos, V., E. O’Neill, A. Penn, G. Roussos, and D. Papadongonas (2010). Brief encounters: Sensing, mod-
eling and visualizing urban mobility and copresence networks. ACM Trans. Comput.-Hum. Interact. 17(1),
1-38.

Kostakos, V., E. O’Niell, and A. Penn (2007). Brief encounter networks. CoRR abs/0709.0223.

Salathe, M., M. Kazandjieva, J. W. Lee, P. Levis, M. W. Feldman, and J. H. Jones (2010). A high-resolution
human contact network for infectious disease transmission. Proceedings of the National Academy of Sci-
ences (10.1073/pnas.1009094108).

330





