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Abstract

Simulation studies are widely used in methodological research to assess the performance of statistical methods
in scenarios relevant to the behavioral and social sciences. In some cases, the real-world scenario being sim-
ulated can be statistically complex. Specifically, in the case of multilevel data, where observations are nested
within clusters, simulating level-2 variables and effects may not be straightforward. For example, when simu-
lating random intercept variation, slopes, and level-2 predictors, a common approach is to sample observations
from a distribution with a fixed mean and variance and then repeat the sampled values as many times as there
are observations per cluster. However, this repetition alters the variance of the resulting variables, which
no longer matches the population values previously specified. In this study, we illustrate the impact of this
issue in two contexts: parameter estimation and power analysis in multilevel models. Through illustrative
simulations, we show that when multilevel data are generated using this approach, having few clusters leads
to simulated datasets in which the variance of intercepts, slopes, and level-2 predictors is 10% lower than the
intended value. This discrepancy biases the results obtained when fitting statistical models to these simulated
data, leading to an underestimation of the variance of intercepts and slopes, as well as the statistical power
associated with level-2 effects. We present how the data generating process can be adjusted to correct this
issue and discuss practical situations in which failing to account for it could have a greater impact.
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