Text S4: Response Plot Explorer

In order to improve confidence in model-based conclusions, it is necessary to gain a thorough under-
standing of the system and assess how model assumptions and parameters alter the results. Surrogate
models are very useful for this purpose since they can be readily explored. We used Pareto-aware sym-
bolic regression to analyze input-response data to obtain algebraic expressions. These can easily be used
in a visualization tool to explore the response surfaces from multiple parameters. Parameter must be
chosen and the predicted response plots are shown for every parameter with all others fixed. Figure S1
and S2 presents screen-shots of a response exploration tool we installed at www.idm.uantwerpen.be with
surrogate model for the cumulative clinical attack rate from FluTE. Surrogate modeling is relevant for
many public health problems. Figure S3 shows an analogous tool to estimate the quality adjusted life
year gain of varicella-zoster virus vaccination.

FIUTE: Cumulative Clin

Ro: 2.00 G
Infected Seeds: 350 |
Vaccination Coverage: (. 500 G
VEsusceptibility: 0.371 |
VEinfectiousness: 0.376 -
VEsymptomatic: 0.379 |
Cumulative Clinical Attack Rate: 0.1722
0.30 0.25 05
0.25 / 0.20 0.4
0.20 r—
0.15 0.3
o 0.15 o o
< < 0.10 < 02
0.10
0.05 0.06 0.1 \
0.00 0.00 0.0
1.5 2.0 250 500 750 1000 00 02 04 06 08
Ro Infected Seeds Vaccination Coverage
0.35 0.35 0.30
0.30 0.30 025
0.25 0.25
0.20 0.20 0.20 \
Zo.1s Zo.1s % 015 \
0.10 0.10
0.05 0.05 0.10
0.00 0.00 0.05
000 025 050 0.75 00 02 04 06 08 00 02 04 06 08

Figure S1. Response plot explorer for the cumulative clinical attack rate. The shaded area
presents the model ensemble divergence, a representation of the prediction uncertainty. An interactive
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version is available at www.idm.uantwerpen.be.
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Figure S2. Observing herd immunity with the response plot explorer for the cumulative
clinical attack rate. Limited Ry and high vaccine efficacies result in total protection of the
population (AR=0) with only 50% vaccination coverage. This is known as herd immunity.



100000

80000

60000

40000

QALYs

20000

0

-20000

35000

30000

25000

20000

QALYs

15000

10000

5000

30000

25000

20000

QALYs

15000

10000

chi_allages:

durboost_allages:

takzos_7579:

t02_10:

to2_9:

t03_10:

t03_9:

to4_8:

to5_10:

to8_10:

t08_8:

wanzos_allages:

Quality-adjusted life years:

™~

0.2 04 0.6

chi_allages

2x10°® 3x10¢ 4x10°6
t02_9

\M—_‘—"‘—"———__

2x100 3x100

to5_10

4x106 5x106

QALYs

QALYs

QALYs

75000

50000

25000

0

-25000

-50000

-75000

60000

50000

40000

30000

20000

10000

-10000

30000

25000

20000

15000

10000

0.568 N
15.4 (|
0.467 |
3.4e-6 G
2.8e-6 (|
2.1e-6 .|
3.8e-6 C——
9.1e-6 C——
4.7¢-6 O
3.3e-6 |
8.1e-6 L |
61.3 G
21917
35000
30000
25000 \
20000
L
<J( 15000
G 10000
5000
0
-5000
10 20 30 40 040 045 050 055 060
durboost_allages takzos_7579
50000
45000
40000
35000
N
<J( 30000
G 25000
20000 ~
15000
10000
1x10¢ 2x10¢  3x10¢ 4x10© 2x10°6 3x10¢ 4x10¢
t03_10 t03_9
30000
25000
\.._ [—
-"""-—-.________ » S o M
Z 20000
<<
a
15000
10000
3x106 4x106 5x106 8x106  1x105  1x10°%
t08_10 t08_8

QALYs

QALYs

QALYs

60000

50000

40000

30000

20000

10000

40000

35000

30000

25000

20000

40000

30000

20000

10000

-10000

Sh

2x10° 4x10°6
t02_10
\ ol
6x10°  8x10© 1x10°8
to4_8
/
25 50 75 100

wanzos_allages

Figure S3. Response plot explorer for the quality adjusted life year gain of varicella-zoster

vaccination. An interactive version is available at www.idm.uantwerpen.be.



