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Electronic Supplemental Material 3: Autocorrelation functions.
In the manuscript, L2METHOD was implemented according to the following two equations, that analytically calculate the correlation of the residual error between two observations on the basis of the estimated parameters VARbrownian and VARerror.
 						
 								
This specific derivation of the autocorrelation function comes from the fact that the intra-individual variability of the base pain is characterised by a Brownian motion and that this variability has an additive effect on the modelled outcome variable. As such, this formula is not universally applicable to each case and other equations for may more appropriately characterize the autocorrelation in the data. This may or may not originate from a Brownian motion of underlying model parameter(s). 
Empirical autocorrelation functions
In many cases, the exact mechanism of behind the autocorrelation may not be known or, even if it is, the derivation of the exact autocorrelation function may be nontrivial. In such cases, one may consider the use of empirical functions to characterize the autocorrelation and avoid bias in the estimated exposure-response relationship for titration studies in the presence of intra-individual variability. These autocorrelation functions can be applied to different error models that characterize  and its (in)dependence of model predictions (e.g., additive, proportional, combined error models).
Karlsson, Beal and Sheiner in 19951 proposed an exponential autocorrelation function:

Where .
With this equation, the correlation between observation j and previous observation k depends exponentially on the time difference between the observations, with the estimated parameter  determining the rate at which the correlation declines from 1 to 0. This function may not apply to each case. For example, the autocorrelation between two different observations becomes 1 as the  goes towards 0, which will not be realistic in many cases. For example, a biomarker measured twice in two blood samples taken at the same time ( will, due to bioanalytical measurement error, generally not result in the same observed value. 
We can extend the formula proposed by Karlsson et al. that estimates the correlation when ( rather than assuming it is equal to 1:


Where .  
It is also possible that autocorrelation may be better described by a bi-exponential function, with a relatively rapid initial decline of , followed by a slower decline towards 0 with increasing :


Where .  
Similar behaviours can also be implemented without using an exponential function, such as the three functions below. 

Where .

Where . 

Where . 
The proposed equations above are intended as a non-exhaustive source of inspiration to the reader, and one may consider different equations to be more appropriate for specific analyses.
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