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Multilevel models, also referred to as hierarchical

linear models or mixed-effects models, are widely

used for analyzing data with a nested or hierarchical
structure. In such data, lower-level units, like students
or individuals, are nested within higher-level units such
as classes, schools, or organizations. Various estimation
methods exist for fitting multilevel models to data,
including Full Maximum Likelihood Estimation (FML),
Restricted Maximum Likelihood Estimation (REML),
and Bayesian Estimation methods. Additionally,
exploratory estimation methods are also available, such
as exploratory Ordinary Least Squares (OLS) estimation,
which entails fitting separate regression models at each
level of the hierarchy.

In this study, we revisit parameter estimation in
Optimal Sample Allocation for multi-site randomized
trials. In Optimal Sample Allocation research, the
central objective is to determine the sample size or
allocation of resources across different treatment
groups or experimental conditions to maximize the
study’s efficiency and precision. The framework of
multi-site randomized trials is hierarchical modeling.
The dominant estimation method involves fitting an
exploratory OLS regression model to each individual
to derive lower-level intercepts and slopes, and these
resulting intercepts and slopes are either averaged
across higher-level units or regressed on higher-level
predictors. We first revisit the parameter estimation
in this framework and discuss the advantages and
disadvantages of this method. We also propose other
Optimal Sample Allocation methods by incorporating
alternative estimation approaches. Results will be
compared, and conclusions will be provided.



