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Abstract Longitudinal data refer to the situation where repeated observations are available
for each sampled object. Clustered data, where observations are nested in a hierarchical
structure within objects (without time necessarily being involved) represent a similar type
of situation. Methodologies that take this structure into account allow for the possibilities of
systematic differences between objects that are not related to attributes and autocorrelation
within objects across time periods. A standard methodology in the statistics literature for
this type of data is the mixed effects model, where these differences between objects are
represented by so-called “random effects” that are estimated from the data (population-level
relationships are termed “fixed effects,” together resulting in a mixed effects model). This
paper presents a methodology that combines the structure of mixed effects models for lon-
gitudinal and clustered data with the flexibility of tree-based estimation methods. We apply
the resulting estimation method, called the RE-EM tree, to pricing in online transactions,
showing that the RE-EM tree is less sensitive to parametric assumptions and provides im-
proved predictive power compared to linear models with random effects and regression trees
without random effects. We also apply it to a smaller data set examining accident fatalities,
and show that the RE-EM tree strongly outperforms a tree without random effects while
performing comparably to a linear model with random effects. We also perform extensive
simulation experiments to show that the estimator improves predictive performance rela-
tive to regression trees without random effects and is comparable or superior to using linear
models with random effects in more general situations.
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