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Real time prediction using nonlinear models

A real time prediction is a procedure in which the final size of the epidemic is predicted in an early stage of the

outbreak. Let t′ be a time point within the outbreak interval and let T be the last time of the outbreak (i.e. for

t > T there are no cases , see Fig S1 b). The time interval is divided into two periods, the first period from t = 1

to t′ ≤ T is the estimation period. The unknown parameters of the model are estimated using the data within

the estimation period and a model based prediction is used to calculate the final size of the epidemic and the

turning point. Note that, as shown in the Fig S1 a, the final size of the epidemic is a parameter in the model.
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Fig. S1. Real time prediction using nonlinear models: (a) parameters from Richards model, asymptote
α (final size of the outbreak) and η (turning point of an epidemic); (b) real time prediction.
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The performance of the Weibull model

Fig 3 in the paper reveals an “unusual performance of the Weibull model in two cities: Bucaramanga and Cali”.

In this section we discuss in more details the performance of the Weibull model. Fig S2 shows the observed and

predicted number of cases, obtained for the Weibull model when all data are used to estimate the model. Based

on these results the models weights, presented in Table 3 are calculated. As we mentioned in the results section,

for all the cities, the weight of the Weibull model, due to a poor fit to the data, is very small and does not highly

influence the parameter estimates and their standard errors. Fig S3 presents the real-time prediction in the four

cities and reveals that in all cities, the Weibull model has the tendency to over estimate the final size of the

epidemic. For Cali and Bucaramanga, when the estimation period is 1-32, as shown in Fig S4, the predicted final

size is closer to the observed 12380.4 and 3498.2 for Cali and Bucaramanga, respectively (see also in Table S1).

These estimates are closer to the observed values as can be seen for the final size in Fig S3 and the turning point

in Fig S5.
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Fig. S2. Observed and fitted cumulative Zika case counts from the Weibull model in four cities from Colombia.
Estimation period 1 to t, where t = T, and T is the maximum number of weeks of the outbreak.
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Table S1. Parameter estimates for Weibull model in the four cities. EP: estimation period in weeks.

Cali Bucaramanga

EP α β k η α β k η

1-22 12029.5 -61.9 -3.1 22.6 4180.2 -1.8 -3.3 22.6
1-23 12720.7 -66.5 -3.0 23.2 3890.3 0.8 -3.3 21.8
1-24 13049.2 -69.1 -3.0 23.5 3667.2 4.0 -3.4 21.2
1-25 13044.4 -69.0 -3.0 23.5 3540.4 6.8 -3.5 20.8
1-26 13159.3 -70.5 -3.0 23.6 3495.8 8.2 -3.5 20.7
1-27 13214.7 -71.3 -3.0 23.7 3449.0 10.1 -3.6 20.6
1-28 13112.0 -69.3 -3.0 23.5 3443.9 10.4 -3.6 20.6
1-29 43296.5 43.2 1.0 38.8 6103.1 54.7 1.8 21.2
1-30 34955.7 61.7 1.2 32.8 5552.7 61.4 1.9 20.1
1-31 29075.9 82.6 1.3 28.6 5218.3 66.7 2.0 19.4
1-32 12380.4 -41.6 -3.1 22.8 3498.2 5.3 -3.5 20.7
1-33 12311.2 -36.9 -3.1 22.7 4778.5 76.4 2.2 18.6
1-34 20456.4 145.6 1.6 22.5 4629.7 80.7 2.3 18.3
1-35 19037.4 165.4 1.8 21.5 4510.9 84.7 2.4 18.1
1-36 17968.0 184.4 1.9 20.8 4412.5 88.5 2.5 17.9
1-37 17129.1 202.7 2.0 20.2 4330.7 92.1 2.6 17.8
1-38 16463.6 220.3 2.1 19.8 4264.0 95.4 2.6 17.7
1-39 15927.9 237.1 2.2 19.5 4206.8 98.5 2.7 17.6

Cúcuta Neiva

EP α β k η α β k η

1-12 16158.9 82.2 1.1 16.7 - - - -
1-13 8526.0 110.7 1.7 10.9 2255.7 3.8 8.6 30.0
1-14 6358.3 135.8 2.1 9.3 2152.4 4.1 8.5 31.9
1-15 5506.6 155.0 2.5 8.7 2097.4 4.3 8.4 33.4
1-16 5121.4 168.4 2.8 8.4 2059.9 4.4 8.4 34.8
1-17 4903.8 178.5 3.0 8.3 2037.2 4.5 8.4 35.8
1-18 4762.5 186.9 3.2 8.2 2019.7 4.6 8.4 36.7
1-19 4673.9 193.1 3.3 8.2 2008.6 4.7 8.3 37.4

20/27



Cali

Estimation period

F
in

al
 s

iz
e

15
00

0
30

00
0

1−22 1−25 1−28 1−31 1−34 1−37

Bucaramanga

Estimation period

F
in

al
 s

iz
e

35
00

45
00

55
00

1−22 1−25 1−28 1−31 1−34 1−37

Cúcuta

Estimation period

F
in

al
 s

iz
e

40
00

80
00

12
00

0
16

00
0

1−12 1−14 1−16 1−18

Neiva

Estimation period

F
in

al
 s

iz
e

19
00

21
00

23
00

1−12 1−13 1−14 1−15 1−16 1−17 1−18

Fig. S3. Real-time prediction of the final size of the Zika outbreak obtained for the Weibull model in four cities
from Colombia. Dashed lines are observed values.
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Fig. S4. Observed and fitted cumulative Zika case counts from the Weibull model in Bucaramanga and Cali.
In both cities, the estimation period consist of the first 32 weeks of the outbreak. EP: estimation period; PP:
prediction period.
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Fig. S5. Parameter estimates for the turning point for the Zika outbreak obtained for the Weibull model in
four cities from Colombia. Dashed lines are observed values
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Real time estimation of the turning point and predicted final size (mean and 95%

confidence intervals) of the outbreak in four Colombian cities using all nonlinear

models and model average for different estimations periods
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