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Volume II is devoted to generalized linear mixed models for
binary, categorical, count, and survival outcomes. The second
volume has seven chapters also organized in four parts. The
first three parts in volume II cover models for categorical
responses, including binary, ordinal, and nominal (a new
chapter); models for count data; and models for survival data,
including discrete-time and continuous-time (a new chapter)
survival responses. The final part in volume II describes
models with nested and crossed-random effects with an
emphasis on binary outcomes.
Presenting a thorough and accessible treatment of
generalized linear mixed models, also known as multilevel or
hierarchical models, Multilevel and Longitudinal Modeling
Using Stata explains the models and their assumptions,
applies methods to real data using Stata, and shows how to
interpret the results. Beginning with the comparatively simple
random-intercept linear model without covariates, the text
develops the mixed model from first principles, familiarizing
the reader with terminology, summarizing and relating the
widely used estimating strategies, and providing historical
perspective. Once this mixed-model foundation has been
established, the text smoothly transitions to random-intercept
models with covariates and then to random-coefficient
models. The middle chapters apply the concepts defined
earlier for Gaussian models to models for binary responses
(e.g., logit and probit), ordinal responses (e.g., ordered logit
and ordered probit), and count responses (e.g., Poisson).
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considered, as well as models with crossed (nonnested)
random effects. The most complete and up-to-date depiction
of Stata’s capacity for fitting generalized linear mixed
models, Multilevel and Longitudinal Modeling Using Stata
serves as an ideal introduction for Stata users wishing to
learn about this powerful data-analysis tool.
Growth models are among the core methods for analyzing
how and when people change. Discussing both structural
equation and multilevel modeling approaches, this book leads
readers step by step through applying each model to
longitudinal data to answer particular research questions. It
demonstrates cutting-edge ways to describe linear and
nonlinear change patterns, examine within-person and
between-person differences in change, study change in latent
variables, identify leading and lagging indicators of change,
evaluate co-occurring patterns of change across multiple
variables, and more. User-friendly features include real data
examples, code (for Mplus or NLMIXED in SAS, and OpenMx
or nlme in R), discussion of the output, and interpretation of
each model's results. User-Friendly Features *Real, worked-
through longitudinal data examples serving as illustrations in
each chapter. *Script boxes that provide code for fitting the
models to example data and facilitate application to the
reader's own data. *"Important Considerations" sections
offering caveats, warnings, and recommendations for the use
of specific models. *Companion website supplying datasets
and syntax for the book's examples, along with additional
code in SAS/R for linear mixed-effects modeling.
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
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Using concise and direct language, Betsy McCoach?s book
imparts a wide range of modeling techniques for use with
quantitative data, including: From 2-level multilevel models to
longitudinal modeling using multilevel and stuctural equation
modeling (SEM) techniques. Part of The SAGE Quantitative
Research Kit, this book offers the know-how and confidence
needed to succeed on your quantitative research journey.
This book unifies and extends latent variable models,
including multilevel or generalized linear mixed models,
longitudinal or panel models, item response or factor models,
latent class or finite mixture models, and structural equation
models. Following a gentle introduction to latent variable
modeling, the authors clearly explain and contrast a wi
This book examines Stata's treatment of generalized linear
mixed models, also known as multilevel or hierarchical
models. These models are "mixed" because they allow fixed
and random effects, and they are "generalized" because they
are appropriate for continuous Gaussian responses as well as
binary, count, and other types of limited dependent variables.
Volume I covers continuous Gaussian linear mixed models
and has nine chapters. The chapters are organized in four
parts. Volume II discusses generalized linear mixed models
for binary, categorical, count, and survival outcomes.
Fulfilling the need for a practical user's guide, Statistics in
MATLAB: A Primer provides an accessible introduction to the
latest version of MATLAB and its extensive functionality for
statistics. Assuming a basic knowledge of statistics and
probability as well as a fundamental understanding of linear
algebra concepts, this book covers capabilities in the main
MATLAB package and the Statistics Toolbox. The student
version of MATLAB presents examples of how MATLAB can
be used to analyze data and offers access to a companion
website with data sets and additional examples. It contains
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and explains how to determine what method should be used
for analysis. Statistics in MATLAB: A Primer is an ideal
reference for undergraduate and graduate students in
engineering, mathematics, statistics, economics, biostatistics,
and computer science. It is also appropriate for a diverse
professional market, making it a valuable addition to the
libraries of researchers in statistics, computer science, data
mining, machine learning, image analysis, signal processing,
and engineering.
First Published in 2010. Routledge is an imprint of Taylor &
Francis, an informa company.
Volume I is devoted to continuous Gaussian linear mixed
models and has nine chapters. The chapters are organized in
four parts. The first part provides a review of the methods of
linear regression. The second part provides an in-depth
coverage of the two-level models, the simplest extensions of
a linear regression model. The mixed-model foundation and
the in-depth coverage of the mixed-model principles provided
in volume I for continuous outcomes, make it straightforward
to transition to generalized linear mixed models for
noncontinuous outcomes described in volume II.
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
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appendix provides an introduction to this system that covers
basic R knowledge necessary to run the models in the book.
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.
This book covers a broad range of topics about multilevel
modeling. The goal is to help readers to understand the basic
concepts, theoretical frameworks, and application methods of
multilevel modeling. It is at a level also accessible to non-
mathematicians, focusing on the methods and applications of
various multilevel models and using the widely used statistical
software SAS®. Examples are drawn from analysis of real-
world research data.
This new handbook is the definitive resource on
advanced topics related to multilevel analysis. The
editors assembled the top minds in the field to address
the latest applications of multilevel modeling as well as
the specific difficulties and methodological problems that
are becoming more common as more complicated
models are developed. Each chapter features examples
that use actual datasets. These datasets, as well as the
code to run the models, are available on the book’s
website http://www.hlm-online.com . Each chapter
includes an introduction that sets the stage for the
material to come and a conclusion. Divided into five
sections, the first provides a broad introduction to the
field that serves as a framework for understanding the
latter chapters. Part 2 focuses on multilevel latent
variable modeling including item response theory and
mixture modeling. Section 3 addresses models used for
longitudinal data including growth curve and structural
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examined in section 4 including the difficulties involved in
estimating survival analysis, Bayesian estimation,
bootstrapping, multiple imputation, and complicated
models, including generalized linear models, optimal
design in multilevel models, and more. The book’s
concluding section focuses on statistical design issues
encountered when doing multilevel modeling including
nested designs, analyzing cross-classified models, and
dyadic data analysis. Intended for methodologists,
statisticians, and researchers in a variety of fields
including psychology, education, and the social and
health sciences, this handbook also serves as an
excellent text for graduate and PhD level courses in
multilevel modeling. A basic knowledge of multilevel
modeling is assumed.
An in-depth guide to executing longitudinal confirmatory
factor analysis (CFA) and structural equation modeling
(SEM) in Mplus, this book uses latent state–trait (LST)
theory as a unifying conceptual framework, including the
relevant coefficients of consistency, occasion specificity,
and reliability. Following a standard format, chapters
review the theoretical underpinnings, strengths, and
limitations of the various models; present data examples;
and demonstrate each model's application and
interpretation in Mplus, with numerous screen shots and
output excerpts. Coverage encompasses both traditional
models (autoregressive, change score, and growth curve
models) and LST models for analyzing single- and
multiple-indicator data. The book discusses
measurement equivalence testing, intensive longitudinal
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strategies for model selection and reporting of results.
User-friendly features include special-topic boxes,
chapter summaries, and suggestions for further reading.
The companion website features data sets, annotated
syntax files, and output for all of the examples.
This text demonstrates how to use the multilevel- and
longitudinal-modeling techniques available in IBM SPSS
(Version 26).
"This book provides a concise point of reference for the
most commonly used regression methods. It begins with
linear and nonlinear regression for normally distributed
data, logistic regression for binomially distributed data,
and Poisson regression and negative-binomial
regression for count data. It then progresses to these
regression models that work with longitudinal and multi-
level data structures. The volume is designed to guide
the transition from classical to more advanced regression
modeling, as well as to contribute to the rapid
development of statistics and data science. With data
and computing programs available to facilitate readers'
learning experience, Statistical Regression Modeling
promotes the applications of R in linear, nonlinear,
longitudinal and multi-level regression. All included
datasets, as well as the associated R program in
packages nlme and lme4 for multi-level regression, are
detailed in Appendix A. This book will be valuable in
graduate courses on applied regression, as well as for
practitioners and researchers in the fields of data
science, statistical analytics, public health, and related
fields."--Page 4 of cover.
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This book demonstrates how to use multilevel and
longitudinal modeling techniques available in the IBM
SPSS mixed-effects program (MIXED). Annotated
screen shots provide readers with a step-by-step
understanding of each technique and navigating the
program. Readers learn how to set up, run, and interpret
a variety of models. Diagnostic tools, data management
issues, and related graphics are introduced throughout.
Annotated syntax is also available for those who prefer
this approach. Extended examples illustrate the logic of
model development to show readers the rationale of the
research questions and the steps around which the
analyses are structured. The data used in the text and
syntax examples are available at
www.routledge.com/9780415817110. Highlights of the
new edition include: Updated throughout to reflect IBM
SPSS Version 21. Further coverage of growth
trajectories, coding time-related variables, covariance
structures, individual change and longitudinal
experimental designs (Ch.5). Extended discussion of
other types of research designs for examining change
(e.g., regression discontinuity, quasi-experimental) over
time (Ch.6). New examples specifying multiple latent
constructs and parallel growth processes (Ch. 7).
Discussion of alternatives for dealing with missing data
and the use of sample weights within multilevel data
structures (Ch.1). The book opens with the conceptual
and methodological issues associated with multilevel and
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data management techniques which facilitate working
with multilevel, longitudinal, and cross-classified data
sets. Chapters 3 and 4 introduce the basics of multilevel
modeling: developing a multilevel model, interpreting
output, and trouble-shooting common programming and
modeling problems. Models for investigating individual
and organizational change are presented in chapters 5
and 6, followed by models with multivariate outcomes in
chapter 7. Chapter 8 provides an illustration of multilevel
models with cross-classified data structures. The book
concludes with ways to expand on the various multilevel
and longitudinal modeling techniques and issues when
conducting multilevel analyses. Ideal as a supplementary
text for graduate courses on multilevel and longitudinal
modeling, multivariate statistics, and research design
taught in education, psychology, business, and
sociology, this book’s practical approach also appeals to
researchers in these fields. The book provides an
excellent supplement to Heck & Thomas’s An
Introduction to Multilevel Modeling Techniques, 2nd
Edition; however, it can also be used with any multilevel
and/or longitudinal modeling book or as a stand-alone
text.
"Multilevel and Longitudinal Modeling Using Stata,
Third Edition, discusses regression modeling of
clustered or hierarchical data, such as data on
students nested in schools, patients nested in
hospitals, or employees nested in firms. Longitudinal
data are also clustered with, for instance, repeated
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per survey respondent. Multilevel and longitudinal
modeling can exploit the richness of such data and
can disentangle processes operating at different
levels. Assuming some knowledge of linear
regression, this bestseller explains models and their
assumptions, applies methods to real data using
Stat, and shows how to interpret the results. Across
volume, the 16 chapters and 144 exercises are
based on the 110 datasets that span a wide range of
disciplines, making the book suitable for courses in
the medical, social, and behavioral sciences, and in
applied statistics. Th[e] first volume is dedicated to
models for continuous responses and is a
prerequisite for the second volume on models for
other response types. It contains two new chapters
on longitudinal data, several new exercises and
datasets, and has been thoroughly revised and
updated for Stata 12. Following volume I on models
for continuous responses, th[e] second volume
covers models for all other important response
types: binary, ordinal, and nominal (discrete choice)
responses; counts; and discrete-time and continuous-
time survival (durations). It contains three new
chapters, several new exercises and datasets, and
has been thoroughly revised and updated for Stata
12"--Covers.
This book unifies and extends latent variable
models, including multilevel or generalized linear
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response or factor models, latent class or finite
mixture models, and structural equation models.
Following a gentle introduction to latent variable
modeling, the authors clearly explain and contrast a
wide range of estimation and prediction methods
from biostatistics, psychometrics, econometrics, and
statistics. They present exciting and realistic
applications that demonstrate how researchers can
use latent variable modeling to solve concrete
problems in areas as diverse as medicine,
economics, and psychology. The examples
considered include many nonstandard response
types, such as ordinal, nominal, count, and survival
data. Joint modeling of mixed responses, such as
survival and longitudinal data, is also illustrated.
Numerous displays, figures, and graphs make the
text vivid and easy to read. About the authors:
Anders Skrondal is Professor and Chair in Social
Statistics, Department of Statistics, London School
of Economics, UK Sophia Rabe-Hesketh is a
Professor of Educational Statistics at the Graduate
School of Education and Graduate Group in
Biostatistics, University of California, Berkeley, USA.
This is the first workbook that introduces the
multilevel approach to modeling with categorical
outcomes using IBM SPSS Version 20. Readers
learn how to develop, estimate, and interpret
multilevel models with categorical outcomes. The
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diagnostic tools, model conceptualization, and model
specification issues related to single-level and
multilevel models with categorical outcomes. Screen
shots clearly demonstrate techniques and navigation
of the program. Modeling syntax is provided in the
appendix. Examples of various types of categorical
outcomes demonstrate how to set up each model
and interpret the output. Extended examples
illustrate the logic of model development,
interpretation of output, the context of the research
questions, and the steps around which the analyses
are structured. Readers can replicate examples in
each chapter by using the corresponding data and
syntax files available at
www.psypress.com/9781848729568. The book
opens with a review of multilevel with categorical
outcomes, followed by a chapter on IBM SPSS data
management techniques to facilitate working with
multilevel and longitudinal data sets. Chapters 3 and
4 detail the basics of the single-level and multilevel
generalized linear model for various types of
categorical outcomes. These chapters review
underlying concepts to assist with trouble-shooting
common programming and modeling problems. Next
population-average and unit-specific longitudinal
models for investigating individual or organizational
developmental processes are developed. Chapter 6
focuses on single- and multilevel models using
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on models for count data. The book concludes with
additional trouble shooting techniques and tips for
expanding on the modeling techniques introduced.
Ideal as a supplement for graduate level courses
and/or professional workshops on multilevel,
longitudinal, latent variable modeling, multivariate
statistics, and/or advanced quantitative techniques
taught in psychology, business, education, health,
and sociology, this practical workbook also appeals
to researchers in these fields. An excellent follow up
to the authors’ highly successful Multilevel and
Longitudinal Modeling with IBM SPSS and
Introduction to Multilevel Modeling Techniques, 2nd
Edition, this book can also be used with any
multilevel and/or longitudinal book or as a stand-
alone text introducing multilevel modeling with
categorical outcomes.
Multilevel and Longitudinal Modeling Using Stata,
Fourth Edition, by Sophia Rabe-Hesketh and Anders
Skrondal, is a complete resource for learning to
model data in which observations are
grouped--whether those groups are formed by a
nesting structure, such as children nested in
classrooms, or formed by repeated observations on
the same individuals. This text introduces random-
effects models, fixed-effects models, mixed-effects
models, marginal models, dynamic models, and
growth-curve models, all of which account for the
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Hesketh and Skrondal introduce each model, they
explain when the model is useful, its assumptions,
how to fit and evaluate the model using Stata, and
how to interpret the results. With this comprehensive
coverage, researchers who need to apply multilevel
models will find this book to be the perfect
companion. It is also the ideal text for courses in
multilevel modeling because it provides examples
from a variety of disciplines as well as end-of-
chapter exercises that allow students to practice
newly learned material.The book comprises two
volumes. Volume I focuses on linear models for
continuous outcomes, while volume II focuses on
generalized linear models for binary, ordinal, count,
and other types of outcomes.Volume I begins with a
review of linear regression and then builds on this
review to introduce two-level models, the simplest
extensions of linear regression to models for
multilevel and longitudinal/panel data. Rabe-Hesketh
and Skrondal introduce the random-intercept model
without covariates, developing the model from
principles and thereby familiarizing the reader with
terminology, summarizing and relating the widely
used estimating strategies, and providing historical
perspective. Once the authors have established the
foundation, they smoothly generalize to random-
intercept models with covariates and then to a
discussion of the various estimators (between,
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discuss models with random coefficients. The text
then turns to models specifically designed for
longitudinal and panel data--dynamic models,
marginal models, and growth-curve models. The last
portion of volume I covers models with more than
two levels and models with crossed random
effects.The foundation and in-depth coverage of
linear-model principles provided in volume I allow for
a straightforward transition to generalized linear
models for noncontinuous outcomes, which are
described in volume II. This second volume begins
with chapters introducing multilevel and longitudinal
models for binary, ordinal, nominal, and count data.
Focus then turns to survival analysis, introducing
multilevel models for both discrete-time survival data
and continuous-time survival data. The volume
concludes by extending the two-level generalized
linear models introduced in previous chapters to
models with three or more levels and to models with
crossed random effects.In both volumes, readers will
find extensive applications of multilevel and
longitudinal models. Using many datasets that
appeal to a broad audience, Rabe-Hesketh and
Skrondal provide worked examples in each chapter.
They also show the breadth of Stata's commands for
fitting the models discussed. They demonstrate
Stata's xt suite of commands (xtreg, xtlogit,
xtpoisson, etc.), which is designed for two-level
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They demonstrate the me suite of commands
(mixed, melogit, mepoisson, etc.), which is designed
for multilevel models, including those with random
coefficients and those with three or more levels. In
volume 2, they discuss gllamm, a community-
contributed Stata command developed by Rabe-
Hesketh and Skrondal that can fit many latent-
variable models, of which the generalized linear
mixed-effects model is a special case.The types of
models fit by the xt commands, the me commands,
and gllamm sometimes overlap; when this happens,
the authors highlight the differences in syntax, data
organization, and output for the commands. The
authors also point out the strengths and weaknesses
of these commands, based on considerations such
as computational speed, accuracy, available
predictions, and available postestimation
statistics.The fourth edition of Multilevel and
Longitudinal Modeling Using Stata has been
thoroughly revised and updated. In it, you will find
new material on Kenward-Roger degrees-of-freedom
adjustments for small sample sizes, difference-in-
differences estimation for natural experiments,
instrumental-variables estimation to account for level-
one endogeneity, and Bayesian estimation for
crossed-effects models. In addition, you will find new
discussions of meologit, cmxtmixlogit, mestreg,
menbreg, and other commands introduced in Stata
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Multilevel and Longitudinal Modeling Using Stata,
Fourth Edition is the most complete, up-to-date
depiction of Stata's capacity for fitting models to
multilevel and longitudinal data. Readers will also
find thorough explanations of the methods and
practical advice for using these techniques. This text
is a great introduction for researchers and students
wanting to learn about these powerful data analysis
tools.
First Published in 2012. Routledge is an imprint of
Taylor & Francis, an informa company.
This is a book about applied multilevel and
longitudinal modeling. Other terms for multilevel
models include hierarchical models, random-effects
or random-coefficient models, mixed-effects models,
or simply mixed models. Longitudinal data are also
referred to as panel data, repeated measures, or
cross-sectional time series. A popular type of
multilevel model for longitudinal data is the growth-
curve model. Our emphasis is on explaining the
models and their assumptions, applying the methods
to real data, and interpreting results.
Although many books currently available describe statistical
models and methods for analyzing longitudinal data, they do
not highlight connections between various research threads
in the statistical literature. Responding to this void,
Longitudinal Data Analysis provides a clear, comprehensive,
and unified overview of state-of-the-art theory and
applications. It also focuses on the assorted challenges that
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aspects, leading researchers explore four broad themes:
parametric modeling, nonparametric and semiparametric
methods, joint models, and incomplete data. Each of these
sections begins with an introductory chapter that provides
useful background material and a broad outline to set the
stage for subsequent chapters. Rather than focus on a
narrowly defined topic, chapters integrate important research
discussions from the statistical literature. They seamlessly
blend theory with applications and include examples and
case studies from various disciplines. Destined to become a
landmark publication in the field, this carefully edited
collection emphasizes statistical models and methods likely to
endure in the future. Whether involved in the development of
statistical methodology or the analysis of longitudinal data,
readers will gain new perspectives on the field.
Univariate and multivariate multilevel models are used to
understand how to design studies and analyze data in this
comprehensive text distinguished by its variety of applications
from the educational, behavioral, and social sciences. Basic
and advanced models are developed from the multilevel
regression (MLM) and latent variable (SEM) traditions within
one unified analytic framework for investigating hierarchical
data. The authors provide examples using each modeling
approach and also explore situations where alternative
approaches may be more appropriate, given the research
goals. Numerous examples and exercises allow readers to
test their understanding of the techniques presented.
Changes to the new edition include: -The use of Mplus 7.2 for
running the analyses including the input and data files at
www.routledge.com/9781848725522. -Expanded discussion
of MLM and SEM model-building that outlines the steps taken
in the process, the relevant Mplus syntax, and tips on how to
evaluate the models. -Expanded pedagogical program now
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more tables and graphs to help students better understand
key concepts and techniques. -Numerous, varied examples
developed throughout which make this book appropriate for
use in education, psychology, business, sociology, and the
health sciences. -Expanded coverage of missing data
problems in MLM using ML estimation and multiple imputation
to provide currently-accepted solutions (Ch. 10). -New
chapter on three-level univariate and multilevel multivariate
MLM models provides greater options for investigating more
complex theoretical relationships(Ch.4). -New chapter on
MLM and SEM models with categorical outcomes facilitates
the specification of multilevel models with observed and latent
outcomes (Ch.8). -New chapter on multilevel and longitudinal
mixture models provides readers with options for identifying
emergent groups in hierarchical data (Ch.9). -New chapter on
the utilization of sample weights, power analysis, and missing
data provides guidance on technical issues of increasing
concern for research publication (Ch.10). Ideal as a text for
graduate courses on multilevel, longitudinal, latent variable
modeling, multivariate statistics, or advanced quantitative
techniques taught in psychology, business, education, health,
and sociology, this book’s practical approach also appeals to
researchers. Recommended prerequisites are introductory
univariate and multivariate statistics.
Longitudinal Analysis provides an accessible, application-
oriented treatment of introductory and advanced linear
models for within-person fluctuation and change. Organized
by research design and data type, the text uses in-depth
examples to provide a complete description of the model-
building process. The core longitudinal models and their
extensions are presented within a multilevel modeling
framework, paying careful attention to the modeling concerns
that are unique to longitudinal data. Written in a
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interpretation of model equations to aid in their translation to
empirical research results. Overviews and summaries,
boldfaced key terms, and review questions will help readers
synthesize the key concepts in each chapter. Written for non-
mathematically-oriented readers, this text features: A
description of the data manipulation steps required prior to
model estimation so readers can more easily apply the steps
to their own data An emphasis on how the terminology,
interpretation, and estimation of familiar general linear models
relates to those of more complex models for longitudinal data
Integrated model comparisons, effect sizes, and statistical
inference in each example to strengthen readers’
understanding of the overall model-building process Sample
results sections for each example to provide useful templates
for published reports Examples using both real and simulated
data in the text, along with syntax and output for SPSS, SAS,
STATA, and Mplus at www.PilesOfVariance.com to help
readers apply the models to their own data The book opens
with the building blocks of longitudinal analysis—general
ideas, the general linear model for between-person analysis,
and between- and within-person models for the variance and
the options within repeated measures analysis of variance.
Section 2 introduces unconditional longitudinal models
including alternative covariance structure models to describe
within-person fluctuation over time and random effects
models for within-person change. Conditional longitudinal
models are presented in section 3, including both time-
invariant and time-varying predictors. Section 4 reviews
advanced applications, including alternative metrics of time in
accelerated longitudinal designs, three-level models for
multiple dimensions of within-person time, the analysis of
individuals in groups over time, and repeated measures
designs not involving time. The book concludes with
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overview of sample size planning and other model extensions
for non-normal outcomes and intensive longitudinal data.
Class-tested at the University of Nebraska-Lincoln and in
intensive summer workshops, this is an ideal text for graduate-
level courses on longitudinal analysis or general multilevel
modeling taught in psychology, human development and
family studies, education, business, and other behavioral,
social, and health sciences. The book’s accessible approach
will also help those trying to learn on their own. Only
familiarity with general linear models (regression, analysis of
variance) is needed for this text.
The Second Edition of this classic text introduces the main
methods, techniques and issues involved in carrying out
multilevel modeling and analysis. Snijders and Bosker's book
is an applied, authoritative and accessible introduction to the
topic, providing readers with a clear conceptual and practical
understanding of all the main issues involved in designing
multilevel studies and conducting multilevel analysis. This
book provides step-by-step coverage of: • multilevel theories
• ecological fallacies • the hierarchical linear model • testing
and model specification • heteroscedasticity • study designs
• longitudinal data • multivariate multilevel models • discrete
dependent variables There are also new chapters on: •
missing data • multilevel modeling and survey weights •
Bayesian and MCMC estimation and latent-class models.
This book has been comprehensively revised and updated
since the last edition, and now discusses modeling using
HLM, MLwiN, SAS, Stata including GLLAMM, R, SPSS,
Mplus, WinBugs, Latent Gold, and SuperMix. This is a must-
have text for any student, teacher or researcher with an
interest in conducting or understanding multilevel analysis.
Tom A.B. Snijders is Professor of Statistics in the Social
Sciences at the University of Oxford and Professor of
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Roel J. Bosker is Professor of Education and Director of
GION, Groningen Institute for Educational Research, at the
University of Groningen.
Taking a practical, hands-on approach to multilevel modeling,
this book provides readers with an accessible and concise
introduction to HLM and how to use the technique to build
models for hierarchical and longitudinal data. Each section of
the book answers a basic question about multilevel modeling,
such as, "How do you determine how well the model fits the
data?" After reading this book, readers will understand
research design issues associated with multilevel models, be
able to accurately interpret the results of multilevel analyses,
and build simple cross-sectional and longitudinal multilevel
models.
Multilevel modelling is a data analysis method that is
frequently used to investigate hierarchal data structures in
educational, behavioural, health, and social sciences
disciplines. Multilevel data analysis exploits data structures
that cannot be adequately investigated using single-level
analytic methods such as multiple regression, path analysis,
and structural modelling. This text offers a comprehensive
treatment of multilevel models for univariate and multivariate
outcomes. It explores their similarities and differences and
demonstrates why one model may be more appropriate than
another, given the research objectives. New to this edition:
An expanded focus on the nature of different types of
multilevel data structures (e.g., cross-section, longitudinal,
cross-classified, etc.) for addressing specific research goals
Varied modelling methods for examining longitudinal data
including random-effect and fixed-effect approaches
Expanded coverage illustrating different model-building
sequences and how to use results to identify possible model
improvements An expanded set of applied examples used
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(i.e., Mplus, R, SPSS, Stata), with selected examples of
model-building input files included in the chapter appendices
and a more complete set of files available online This is an
ideal text for graduate courses on multilevel, longitudinal,
latent variable modelling, multivariate statistics, or advanced
quantitative techniques taught in psychology, business,
education, health, and sociology. Recommended
prerequisites are introductory univariate and multivariate
statistics.
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