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Abstract

Multilevel data are very common in social science research. Hierarchical linear
models/linear mixed-effects models are often utilized to analyze multilevel data. Because of
the hierarchy of data structure, the exploratory analysis, statistical modeling, and examination
of model-fit of multilevel data are more complicated than those of standard multiple
regressions. The purpose of this study is to highlight principles and
devel op/organi ze/integrate various visual -graphical techniques to explore hierarchical data,
aid multilevel modeling and examine model-fit. The proposed visual-graphical techniques are
mainly based on the Trellis approach and will be demonstrated via ILEA dataset. From the
application of the proposed methods, investigators can answer the research questions that
most addressed in multilevel studies. These questions include characterizing or describing the
patterns at both the group and individual level, identifying the important predictors and
unusual subjects, choosing suitable statistical models, selecting random-effects structures,
suggesting possible residuals covariance models, and examining the model -fits.

Keywords: Multilevel data, Hierarchical linear models, Linear mixed-effects models,
Visual-graphical techniques, Random-effects structures, Residuals covariance
models, Examination of the model-fits
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of the model-fit)
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(Verbeke & Molenberghs, 2000)

2. @ (dependent variable)
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(© (unusual subjects) (d) (preliminary)
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covariance models) (the covariance models for residual errors)
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ILEA
HLMS/LMEs
ILEA ILEA
http://multilevel.ioe.ac.uk/intro/datasets.html Inner London Education
Authority ILEA 140 15362 1985 1987
Time, 0 1985 1 1986
2 1987 School Exam
FSM  VR1 VR1 25% VR
VR 25% 50%
25% ESWI England Scotland Wales Ireland
Gender Schtpe  femae male, mixed

Schden maintained, church of England, Roman Catholic
64 9449
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(guide model formulation)
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