
Supplementary material 2. Details and validation of the model. 

Adjusted model specifications 

Our global time serie has this pattern: 

 

We have obtained the expected incidence for the study period using a time series regression 
according to the following formulae 
 

  69.5482 0.0599  4.6551s  6.8472s  .1911s  .1604s  5.1919s  6.3300s  y t =  +  × t +  t2 +  t3 − 2 t4 + 7 t5 +  t6 +  t7 −   
7.9874s  .4107s  6.7903s  4.1699s  .6998s  e− 1 t8 − 2 t9 +  t10 +  t11 − 6 t12 +  t  

where is the instant time, is the  seasonal period and  is the random error.t sti t et  
 
Regression model estimated summary is as follows: 
 
Residuals: 
     Min       1Q   Median       3Q      Max  
-12.8073  -4.0806   0.1895   3.7364   9.4713  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)  
(Intercept)  69.5482     2.8046  24.798  < 2e-16 *** 
trend         0.0599     0.0439   1.364   0.1790  
season2       4.6551     3.6503   1.275   0.2085  
season3       6.8472     3.6511   1.875   0.0670 .  
season4      -2.1911     3.6524  -0.600   0.5514  
season5       7.1604     3.6543   1.959   0.0560 .  
season6       5.1919     3.6566   1.420   0.1622  
season7       6.3300     3.6595   1.730   0.0902 .  
season8     -17.9874     3.6629  -4.911 1.14e-05 *** 
season9      -2.4107     3.6669  -0.657   0.5141  
season10      6.7903     3.6713   1.850   0.0707 .  
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season11      4.1699     3.6763   1.134   0.2624  
season12     -6.6998     3.6818  -1.820   0.0752 .  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Residual standard error: 5.771 on 47 degrees of freedom 
Multiple R-squared:  0.665, Adjusted R-squared:  0.5794  
F-statistic: 7.773 on 12 and 47 DF,  p-value: 1.081e-07 

We have observed that the coefficient associated with the trend variable is not statistically 
significant. However, we have decided to keep the trend variable into our model because the 
decomposition of the time series presents a trend component, as we can observe in the 
following figure: 

 

Model validation 

Our time series linear regression model makes the following assumptions  

a) The residuals are uncorrelated.  

b) The residuals have zero mean. 

c) The residuals have constant variance. 

d) The residuals are normally distributed. 

These assumptions can be validated with the following figures: 
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In the first figure we show the time plot of the residuals. We observe that they are around 0, 
although the tails (the beginning and the end of the time-series) seem to be under this value. 
We also observe that variance is constant over time. 

The second figure shows autocorrelation of residuals. These residuals have to be 
uncorrelated and, as we can observe, they are not significant (except for lag 3). If we 
calculate the Ljung-Box test, we observe a non-significant p-value, and therefore our 
residuals can not be differentiated from the white noise. 

Box-Pierce test 

data:  dxfit$residuals 

X-squared = 23.223, df = 20, p-value = 0.278 

 

Box-Ljung test 

data:  dxfit$residuals 

X-squared = 27.88, df = 20, p-value = 0.1123 

Finally, residuals’ histogram shows a near Normal distribution and 0-centered. 

For all that, we can assume that our model’s residuals have a normal distribution that is 
centered to a mean near 0, they are not autocorrelated and have a constant variance. 
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