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Data Generation

The simulation experiment used in this paper is a simplified version of the Pyrifos
experiment, explained in detail by van Wijngaarden et al (1996) and Van den Brink
et al (1996). We simulated three treatment levels, each applied to the same number
of ditches. Abundances were recorded on five occasions and only after the treatment
was applied.

Sensible estimates for effect-size and covariance structure were based on results
of PRC performed on a subset of the Pyrifos data set containing only the 21 RVs with
less than 40% zeros. The structural part of the simulated data consisted of the sum of
ayi, and the product of ¢4y and by. As input ay, we used a random sample from the
predicted values in the control group. As input cg4; we used the cg; estimates of the
first five sample times after treatment of the second and highest dose. As input by for
the effect-RVs, we used -1, 1, 2, and 3 which reflected the range of estimated bgs.

The random part of the data was estimated using a multivariate normal distri-
bution which requires an input-covariance structure. To obtain Pyrifos-like covari-
ance structure estimates, we first calculated residuals by subtracting fitted values
from observed values. For e.g. species covariance structure, we estimated covari-
ance between residuals obtained at the same time in the same ditch for the differ-
ent species; and subtracted the mean covariance for that combination of time and
ditch. Covariance structures for time and ditches were calculated in a similar fashion.
As we assume ditches are independent, the variance-covariance matrix for ditches
contained only variance estimated on the diagonal. Based on the observations, the
variance-covariance matrix for time was assumed to have a first-order heterogeneous
structure with p=0.4. We obtained only 21 estimates for species covariance-structures
whilst we needed many more for the simulation study. To ensure that the variance-
covariance matrix of the simulated data set, like that of the Pyrifos data set, con-
tained clusters of species, we assigned a parent-species from the Pyrifos data set to
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every species in the simulation data set. The correlation structure of the species is
the same as that of the parent-species. For species with the same parent species, we
set the correlation to 125% of the maximum correlation observed between species.
In the covariance-matrix constructed from the correlation matrix, diagonals were in-
creased by 40% to reduce probability of the matrix not being positive definite. The
make.positive.definite function in the corpcor package (Schifer et al, 2015) was used
to ensure all matrices were positive definite. Variance-Covariance matrices for species
and time were combined into one data set Variance-Covariance matrix and used to
generate error estimates per ditch (mvrnorm function in the MASS package (Ven-
ables and Ripley, 2002)).

The range of the data simulated using the method described above was wider
than that in the Pyrifos data set. Therefore, the estimates were multiplied by a factor
to have the same maximum value as in the Pyrifos data set. Thereafter, the estimates
were transformed back to abundance scale (0.1 * (exp(z))) and used as expected
values for a Poisson distribution.
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