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S1. An example of function re-parameterization
The function to estimate the target trajectory curve of cumulative feed intake (CFl) is
described in Equation 1 in the article. Consider the case that the target CFl is
represented by a quadratic function then:

Target CFI(t) = a + bt + ct? (S1)
To reparametrize this model to a new model with three biologically meaningful
parameters (i.e., to, CFlmidpoint, and CFliast; tiast iS @ constant determined by the
dataset), the following system of algebraic equation needs to be solved:

0= a+ bty + ct?
CFlmia—poine = @+ b(to + “250) + c(t + 22=0)?2 (S2)
CFligse = a + btyge + Ctlzast

The Maple software (https://www.maplesoft.com/) was used to replace a, b, and cin

equation S1 as:



a= ((tlast * CFIlast — 4 CFImid—point * Lgst T to * CFIlast) * tO) /(tlast/\2 — 2 to
* tlast + tOAz)
b= (_(tlast * CFIlast — 4 * CFImid—point * tigst + 3 * o * CFIlast —4 CFImid—point

*t9))/((tigse — to)?)

c= (2 * (_2 * CFImid—point + CFIlast))/(tlastAz — 2% to * tigst T tOAZ)

Re-parameterizations of other functions of the target CFI are described in detail in the

R-code associated to this article (DOI: 10.5281/zenodo.3366107).

S2. Dealing with missing data

Missing data are defined as the data during a period for which there are no feed
intake records. Missing data may be caused by a power outage, an insensitive
sensor, or loss of an identifying ear tag. Ignoring missing data would result in
inappropriate CFI data, because the CFI curve would be shifted downward and the
missing data could be identified as a perturbation.

To correct for missing data we assumed that there is a continuous pattern of CFI data
just before and after the period of missing data. When data are missing for n days,
data for n+1 days before and n+1 days after the period of missing data were used to
perform a quadratic regression with a model that included a downward shift in CFlI
associated with the period of missing data. The estimated downward shift in CFl was
used to calculate the missing feed intake data. The equation to estimate missing data
is written as follow:

al + bt + ct?, t < missing day(s)

CFI(t) = {
© a2 + bt + ct?, t > missing day(s)

(S3)

Where “t” is the age of the animal (days) and “CFI(t)” is the CFI value at day “t”.

Parameters a1 and a2 indicate intercepts of the quadratic function at the days before



and after missing data, respectively. The estimated difference between a1 and a2 is

attributed to the cumulative value of daily feed intake during the missing days.
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Figure S1 An example of missing data estimation. Feed intake records for days 107
and 108 were missing and resulted in a downward shift in cumulative feed intake.
The missing data were estimated as the downward shift in cumulative feed intake of
a quadratic regression between the three days before and the three days after the

days associated with missing data.



