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Statistics

A powerful tool for analyzing nested designs in a variety of fields,
multilevel/hierarchical modeling allows researchers to account
for data collected at multiple levels. Multilevel Modeling Using
R provides you with a helpful guide to conducting multilevel data
modeling using the R software environment.

After reviewing standard linear models, the authors present the
basics of multilevel models and explain how to fit these models
using R. They then show how to employ multilevel modeling with
longitudinal data and demonstrate the valuable graphical options
in R. The book also describes models for categorical dependent
variables in both single level and multilevel data. The book concludes
with Bayesian fitting of multilevel models. For those new to R, the
appendix provides an introduction to this system that covers basic
R knowledge necessary to run the models in the book.

Features

¢ Shows how to properly model data structures to avoid incorrect
parameter and standard error estimates

¢ Explains how multilevel models provide insights into your data
that otherwise might not be detected

¢ lllustrates helpful graphical options in R appropriate for
multilevel data

* Presents models for categorical dependent variables in single
level and multilevel contexts

¢ Discusses multilevel modeling within the Bayesian framework

e Offers an introduction to R in the appendix for R novices

e Uses various R packages to conduct the analyses and interpret
the results, with the code available online

Through the R code and detailed explanations provided, this book
gives you the tools to launch your own investigations in multilevel
modeling and gain insight into your research.
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Aims and scope

Large and complex datasets are becoming prevalent in the social and behavioral
sciences and statistical methods are crucial for the analysis and interpretation of such
data. This series aims to capture new developments in statistical methodology with
particular relevance to applications in the social and behavioral sciences. It seeks to
promote appropriate use of statistical, econometric and psychometric methods in
these applied sciences by publishing a broad range of reference works, textbooks and
handbooks.

The scope of the series is wide, including applications of statistical methodology in
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titles included in the series are designed to appeal to applied statisticians, as well as
students, researchers and practitioners from the above disciplines. The inclusion of real
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Preface

The goal of this book is to provide you, the reader, with a comprehensive
resource for the conduct of multilevel modeling using the R software pack-
age. Multilevel modeling, sometimes referred to as hierarchical modeling,
is a powerful tool that allows a researcher to account for data collected at
multiple levels. For example, an educational researcher may gather test
scores and measures of socioeconomic status (SES) for students who attend
a number of different schools. The students would be considered level-1
sampling units, and the schools would be referred to as level-2 units.

Ignoring the structure inherent in this type of data collection can, as we
discuss in Chapter 2, lead to incorrect parameter and standard error esti-
mates. In addition to modeling the data structure correctly, we will see in
the following chapters that the use of multilevel models can also provide
insights into the nature of relationships in our data that might otherwise not
be detected.

Afterreviewing standard linear models in Chapter 1, we will turn our atten-
tion to the basics of multilevel models in Chapter 2, before learning how to
fit these models using the R software package in Chapters 3 and 4. Chapter 5
focuses on the use of multilevel modeling in the case of longitudinal data,
and Chapter 6 demonstrates the very useful graphical options available in
R, particularly those most appropriate for multilevel data. Chapters 7 and
8 describe models for categorical dependent variables, first for single-level
data, and then in the multilevel context. Finally, we conclude in Chapter 9
with Bayesian fitting of multilevel models. The datasets featured in this book
are available at the website www.mlminr.com.

We hope that you find this book to be helpful as you work with multi-
level data. Our goal is to provide you with a guidebook that will serve as
the launching point for your own investigations in multilevel modeling.
The R code and discussion of its interpretation contained in this text should
provide you with the tools necessary to gain insights into your own research,
in whatever field it may be. We appreciate your taking the time to read our
work and hope that you find it as enjoyable and informative to read as it was
for us to write.

xi
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