post hoc analysis example

post hoc analysis example is essential for understanding the nuances of statistical testing after an experiment
has been conducted. This technique is widely used in research to explore data beyond the initial
hypotheses, allowing scientists to identify patterns, relationships, or group differences that were not
predetermined. Post hoc analysis helps control for Type I errors when multiple comparisons are made,
enhancing the validity of the results. In this article, we will explore what post hoc analysis entails, provide
concrete examples, discuss common methods, and highlight best practices for proper implementation.
Whether in psychology, medicine, or social sciences, understanding post hoc analysis is critical for

interpreting complex datasets accurately. Below is a detailed table of contents to guide the discussion.
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Understanding Post Hoc Analysis

Post hoc analysis refers to statistical tests conducted after an initial analysis of variance (ANOVA) or other
omnibus test when the results indicate significant differences. The term “post hoc” means “after this” in
Latin, highlighting that these analyses are performed after the primary test. The main purpose of post hoc

tests is to determine exactly which groups differ from each other when multiple groups are compared.

Why Post Hoc Analysis Is Necessary

When comparing three or more groups, an ANOVA test can identify whether there is at least one
significant difference among group means but does not specify which groups differ. Post hoc analysis
addresses this by conducting pairwise comparisons or multiple comparisons to pinpoint those differences.

‘Without post hoc tests, researchers risk making incorrect conclusions about specific group effects.



Risks of Multiple Comparisons

Performing multiple statistical tests increases the risk of Type I error, which is the false positive rate. Post
hoc methods include adjustments to control this increased error rate, ensuring the reliability of findings.
These corrections make post hoc analysis a critical component of rigorous statistical evaluation in research

studies.

Common Post Hoc Analysis Techniques

Several statistical techniques are commonly used in post hoc analysis, each with specific applications and
assumptions. Choosing the appropriate method depends on the nature of the data, the number of

comparisons, and the study design.

Tukey’s Honestly Significant Difference (HSD)

Tukey’s HSD test is one of the most widely used post hoc procedures. It compares all possible pairs of group
means while controlling the family-wise error rate. This method assumes equal variances and sample sizes

but is robust enough to handle some deviations. Tukey’s HSD is particularly useful for balanced designs.

Bonferroni Correction

The Bonferroni method adjusts the significance level by dividing it by the number of comparisons, offering
a conservative approach to controlling Type I error. It is straightforward to apply and can be used with any

pairwise comparisons but may be too strict, increasing Type II errors (false negatives) in some cases.

Scheffé’s Test

Scheffé’s test is versatile and can be used for all contrasts, not only pairwise comparisons. It is more
conservative than Tukey’s test and is suitable when the number of comparisons is large or when complex

contrasts are examined. It controls the overall error rate effectively but may reduce statistical power.

Other Techniques

¢ Dunnett’s Test: Used when comparing multiple treatments against a single control group.

e Games-Howell Test: Appropriate when variances are unequal and sample sizes differ.



e Fisher’s Least Significant Difference (LSD): Less conservative, suitable when the initial ANOVA is

significant.

Practical Post Hoc Analysis Example

To illustrate a post hoc analysis example, consider a clinical trial comparing the effectiveness of three
different medications on reducing blood pressure. After conducting an ANOVA test, researchers find a

significant difference in mean blood pressure reduction among the three groups.

Step 1: Conducting ANOVA

The initial analysis involves a one-way ANOVA to test the null hypothesis that all three medications have
the same effect. Suppose the ANOVA yields a significant F-statistic (p < 0.05), indicating that at least one

medication differs from the others.

Step 2: Applying Post Hoc Tests

Since the ANOVA results are significant, a post hoc test such as Tukey’s HSD is performed to compare each

pair of medications:

1. Medication A vs. Medication B
2. Medication A vs. Medication C

3. Medication B vs. Medication C

The post hoc analysis reveals which pairs show statistically significant differences, for example, Medication
A may significantly reduce blood pressure more than Medication B, but there is no significant difference

between Medication A and Medication C.

Step 3: Interpretation

This post hoc analysis example demonstrates how researchers can identify specific group differences

beyond the overall ANOVA result, guiding clinical recommendations and further research.



Interpreting Results of Post Hoc Tests

Interpreting post hoc analysis results requires understanding the statistical outputs and their implications for
the research question. Key components include p-values, confidence intervals, and effect sizes for each

comparison.

Significance and Confidence Intervals

A significant post hoc test result (typically p < 0.05) indicates a meaningful difference between the
compared groups. Confidence intervals provide additional context by showing the range of the difference

estimate, helping assess the practical significance of the findings.

Effect Size Considerations

Effect size measures, such as Cohen’s d or eta squared, quantify the magnitude of differences and
complement significance tests. Reporting effect sizes is crucial for understanding the clinical or practical

importance of the observed differences in post hoc comparisons.

Reporting Standards

Transparent reporting of post hoc analysis includes specifying the test used, adjustment methods for
multiple comparisons, exact p-values, confidence intervals, and effect sizes. This practice increases the

credibility and reproducibility of research findings.

Best Practices and Considerations

Employing post hoc analysis correctly involves methodological rigor and awareness of its limitations.

Researchers must plan analyses carefully and interpret results cautiously to avoid misleading conclusions.

Preplanning and Hypothesis Testing

While post hoc tests are exploratory by nature, preplanned contrasts and hypotheses help reduce the risk of

data dredging. Defining comparisons in advance strengthens the validity of statistical inferences.

Controlling for Type I Error

Choosing appropriate correction methods tailored to the study design and data characteristics mitigates false



positives. Overly conservative adjustments may reduce power, so a balanced approach is necessary.

Data Quality and Assumptions

Ensuring data meet assumptions of normality, homogeneity of variance, and independence is essential for
valid post hoc analysis results. If assumptions are violated, alternative nonparametric post hoc methods

should be considered.

Summary of Key Steps

Conduct an initial omnibus test such as ANOVA.

Perform post hoc tests only if the omnibus test is significant.

Select appropriate post hoc method based on data and research questions.

Correct for multiple comparisons to control Type I error.

Interpret results with attention to significance, effect size, and confidence intervals.

Report findings transparently and comprehensively.

Frequently Asked Questions

What is a post hoc analysis example in clinical research?

In clinical research, a post hoc analysis example could involve examining subgroups of patients after the
initial analysis to identify if a treatment was more effective in a specific demographic, such as analyzing

drug efficacy separately in men and women after the primary trial results.

Can you provide an example of post hoc analysis in psychology studies?

In psychology, a post hoc analysis example might be conducting additional tests on collected data to explore
unexpected correlations, such as finding that a particular therapy is more effective for patients with a

certain personality trait, which was not a primary focus of the original study.



Why are post hoc analyses considered exploratory?

Post hoc analyses are considered exploratory because they involve examining data after the initial
hypotheses have been tested, often without pre-specified plans, which increases the risk of finding false-

positive results due to multiple comparisons.

‘What is an example of a post hoc analysis in business data analytics?

An example in business analytics could be analyzing customer purchase patterns after a marketing
campaign to identify unexpected trends, such as discovering that a particular product appeals more to a

younger demographic, which was not targeted in the original campaign.

How does a post hoc test differ from post hoc analysis?

A post hoc test, such as Tukey's or Bonferroni correction, is a statistical procedure applied after an ANOVA
to control for Type I errors when making multiple comparisons, whereas post hoc analysis refers more

broadly to any additional analyses conducted after the initial study results are obtained.

What is a common example of post hoc analysis in educational research?

In educational research, a common post hoc analysis example is examining test score data to identify if
certain teaching methods were more effective for particular student subgroups, such as students with

different learning styles, after the primary analysis did not find overall significant differences.

Additional Resources

1. Post Hoc Analysis in Research: Concepts and Applications

This book offers a comprehensive introduction to post hoc analysis, explaining its purpose and importance in
research studies. It covers various post hoc tests commonly used after ANOVA to identify specific group
differences. Practical examples and step-by-step guides help readers apply these techniques correctly in

their own data analysis.

2. Applied Post Hoc Testing: Methods and Case Studies

Focusing on practical application, this book presents a variety of post hoc testing methods with real-world
case studies. It discusses when and how to choose the appropriate post hoc test and addresses common pitfalls
and misconceptions. The book is ideal for researchers and students who want to deepen their understanding

through examples.

3. Statistical Post Hoc Analysis: Theory and Practice
This title delves into the theoretical foundations of post hoc tests while balancing it with practical
considerations. Topics include controlling Type I error rates, multiple comparisons, and the mathematical

basis of popular post hoc procedures. Readers will gain both conceptual and hands-on knowledge for



rigorous statistical analysis.

4. Post Hoc Comparisons: A Guide for Social Science Researchers
Specifically tailored for social science fields, this guide explains how post hoc comparisons enhance the
interpretation of experimental data. It provides clear explanations of tests such as Tukey's HSD, Bonferroni

correction, and Scheffé's method, with examples drawn from psychology, sociology, and education research.

5. Designing Experiments and Conducting Post Hoc Analysis

This book integrates experimental design principles with post hoc analysis techniques, emphasizing the
link between good design and valid post hoc testing. It includes discussions on factorial designs, repeated
measures, and how to handle complex data structures. Researchers will find valuable advice for planning

studies that facilitate meaningful post hoc analyses.

6. Multivariate Post Hoc Analysis: Techniques and Applications

Addressing the challenges of multivariate data, this book covers multivariate post hoc tests used after
MANOVA and other multivariate procedures. It explains methods like Bonferroni adjustments and Roy's
largest root test in a multivariate context. The text is suited for advanced users dealing with complex

datasets in fields such as biology and economics.

7. Understanding Post Hoc Tests in ANOVA

This concise guide focuses on post hoc tests specifically used following ANOVA, helping readers understand
their assumptions and interpretations. It includes detailed examples with SPSS and R code to perform tests
like Tukey, Dunnett, and LSD. The book is a practical resource for students and researchers conducting

analysis of variance.

8. Post Hoc Analysis in Clinical Trials: Best Practices

Targeted at clinical researchers, this book discusses the role of post hoc analysis in the context of clinical
trials and medical research. It highlights regulatory considerations, ethical concerns, and statistical strategies
to ensure valid post hoc findings. Case studies illustrate how post hoc analysis can influence clinical decision-

making and reporting.

9. Data Exploration and Post Hoc Testing: A Statistical Approach

This publication emphasizes the importance of exploratory data analysis prior to conducting post hoc tests. It
guides readers through data visualization, assumption checking, and selecting appropriate post hoc methods
based on data characteristics. The approach fosters a deeper understanding of the data before formal

hypothesis testing.

Post Hoc Analysis Example
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post hoc analysis example: Analysis of Variance via Confidence Intervals K D Bird, 2004-11-02
Analysis of variance (ANOVA) constitutes the main set of statistical methods used by students and
researchers to analyse data from experiments. This expertly written textbook adopts a pioneering
approach to ANOVA with an emphasis on confidence intervals rather than tests of significance. Key
features of the book include: - Extensive coverage - Strong emphasis upon practical examples -
Web-based links to sample questions and answers Student-focused throughout, it offers a
comprehensive introduction to ANOVA using confidence intervals. The chapters have been
organized to fit onto a typical lecture programme and is well-structured and practical, invaluable for
undergraduates and postgraduate students taking courses in quantitative methods across the social
sciences.

post hoc analysis example: Encyclopedia of Epidemiologic Methods Mitchell H. Gail,
Jacques Benichou, 2000-11-02 Featuring articles from the prestigious Encyclopedia of Biostatistics,
many of which have been revised and updated to include recent developments, the Encyclopedia of
Epidemiologic Methods also includes newly commissioned articles reflecting the latest thinking in
Cancer Registries Birth Defect Registries Meta Analysis of Epidemiologic Studies Epidemiology
Overview Sample Size Sex Ratio at Birth Software Design and Analysis Featuring contributions from
leading experts in academia, government and industry, the Encyclopedia of Epidemiologic Methods
has been designed to complement existing texts on the subject by providing further extensive,
up-to-date coverage of specialised topics and by introducing the reader to the research literature.
Offering a wealth of information in a single resource, the Encyclopedia of Epidemiologic Methods
Offers an excellent introduction to a vast array of specialised topics Includes in-depth coverage of
the statistical underpinnings of contemporary epidemiologic methods Provides concise definitions
and introductions to numerous concepts found in the current literature Uses extensive
cross-references, helping to facilitate further research, and enabling the reader to locate definitions
and related concepts In addition to featuring extensive articles in the areas of descriptive and
analytic epidemiology, the Encyclopedia also provides the reader with articles on case-control design
and offers substantial coverage of allied statistical methods.

post hoc analysis example: Empirical Direction in Design and Analysis Norman H.
Anderson, 2001-07-01 The goal of Norman H. Anderson's new book is to help students develop skills
of scientific inference. To accomplish this he organized the book around the Experimental
Pyramid--six levels that represent a hierarchy of considerations in empirical
investigation--conceptual framework, phenomena, behavior, measurement, design, and statistical
inference. To facilitate conceptual and empirical understanding, Anderson de-emphasizes
computational formulas and null hypothesis testing. Other features include: *emphasis on visual
inspection as a basic skill in experimental analysis to help students develop an intuitive appreciation
of data patterns; *exercises that emphasize development of conceptual and empirical application of
methods of design and analysis and de-emphasize formulas and calculations; and *heavier emphasis
on confidence intervals than significance tests. The book is intended for use in graduate-level
experimental design/research methods or statistics courses in psychology, education, and other
applied social sciences, as well as a professional resource for active researchers. The first 12
chapters present the core concepts graduate students must understand. The next nine chapters
serve as a reference handbook by focusing on specialized topics with a minimum of technicalities.

post hoc analysis example: Quantitative Epidemiology Xinguang Chen, 2022-02-22 This book
is designed to train graduate students across disciplines within the fields of public health and
medicine, with the goal of guiding them in the transition to independent researchers. It focuses on
theories, principles, techniques, and methods essential for data processing and quantitative analysis
to address medical, health, and behavioral challenges. Students will learn to access to existing data
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and process their own data, quantify the distribution of a medical or health problem to inform
decision making; to identify influential factors of a disease/behavioral problem; and to support health
promotion and disease prevention. Concepts, principles, methods and skills are demonstrated with
SAS programs, figures and tables generated from real, publicly available data. In addition to various
methods for introductory analysis, the following are featured, including 4-dimensional measurement
of distribution and geographic mapping, multiple linear and logistic regression, Poisson regression,
Cox regression, missing data imputing, and statistical power analysis.

post hoc analysis example: Descriptive Analysis in Sensory Evaluation Sarah E. Kemp,
Joanne Hort, Tracey Hollowood, 2018-03-19 A comprehensive review of the techniques and
applications of descriptive analysis Sensory evaluation is a scientific discipline used to evoke,
measure, analyse and interpret responses to products perceived through the senses of sight, smell,
touch, taste and hearing. It is used to reveal insights into the ways in which sensory properties drive
consumer acceptance and behaviour, and to design products that best deliver what the consumer
wants. Descriptive analysis is one of the most sophisticated, flexible and widely used tools in the
field of sensory analysis. It enables objective description of the nature and magnitude of sensory
characteristics for use in consumer-driven product design, manufacture and communication.
Descriptive Analysis in Sensory Evaluation provides a comprehensive overview of a wide range of
traditional and recently-developed descriptive techniques, including history, theory, practical
considerations, statistical analysis, applications, case studies and future directions. This important
reference, written by academic and industrial sensory scientist, traces the evolution of descriptive
analysis, and addresses general considerations, including panel set-up, training, monitoring and
performance; psychological factors relevant to assessment; and statistical analysis. Descriptive
Analysis in Sensory Evaluation is a valuable resource for sensory professionals working in academia
and industry, including sensory scientists, practitioners, trainers and students, and industry-based
researchers in quality assurance, research and development, and marketing.

post hoc analysis example: Applied Structural Equation Modeling using AMOS Joel
Collier, 2020-05-25 This is an essential how-to guide on the application of structural equation
modeling (SEM) techniques with the AMOS software, focusing on the practical applications of both
simple and advanced topics. Written in an easy-to-understand conversational style, the book covers
everything from data collection and screening to confirmatory factor analysis, structural model
analysis, mediation, moderation, and more advanced topics such as mixture modeling, censored
date, and non-recursive models. Through step-by-step instructions, screen shots, and suggested
guidelines for reporting, Collier cuts through abstract definitional perspectives to give insight on
how to actually run analysis. Unlike other SEM books, the examples used will often start in SPSS
and then transition to AMOS so that the reader can have full confidence in running the analysis from
beginning to end. Best practices are also included on topics like how to determine if your SEM
model is formative or reflective, making it not just an explanation of SEM topics, but a guide for
researchers on how to develop a strong methodology while studying their respective phenomenon of
interest. With a focus on practical applications of both basic and advanced topics, and with detailed
work-through examples throughout, this book is ideal for experienced researchers and beginners
across the behavioral and social sciences.

post hoc analysis example: Designing User Studies in Informatics Gondy Leroy, 2011-08-05
This book provides a practical, hands-on guide to conducting user studies in informatics. Its purpose
is to explain the foundations of different experimental designs together with the appropriate
statistical analyses for studies most often conducted in computing. Common mistakes are
highlighted together with guidelines on how they should be avoided. The book is intended for
advanced undergraduate students, beginning graduate students and as a refresher for any
researcher evaluating the usefulness of informatics for people by doing user studies. With clear,
non-technical language, fundamental concepts are explained and illustrated using diverse examples.
In addition to the foundations, practical tips to starting, acquiring permission, recruiting
participants, conducting and publishing studies are included. A how-to guide, in the form of a



cookbook, is also included. The cookbook recipes can be followed step-by-step or adjusted as
necessary for different studies. Each recipe contains step-by-step instructions and concrete advice.

post hoc analysis example: An A-Z of Applied Linguistics Research Methods Shawn Loewen,
Luke Plonsky, 2017-09-16 Featuring an extensive set of entries covering all aspects of research
methodology, ranging from basic to more advanced topics, this is an essential reference for applied
linguists everywhere. Explanations of key concepts and techniques are fully cross-referenced and
presented in bite-sized chunks, making it easy for users to look up specific terms quickly or have a
brief refresher on methodological practices and related issues. Concepts are further illustrated by
real-life examples drawn from current linguistics research. This is ideal for undergraduate and
postgraduate students studying applied linguistics or TESOL modules.

post hoc analysis example: Research Methods and Statistics Bernard C. Beins, Maureen A.
McCarthy, 2017-11-02 Research Methods and Statistics provides a seamless introduction to the
subject, identifying various research areas and analyzing how one can approach them statistically.
The text provides a solid empirical foundation for undergraduate psychology majors, and prepares
the reader to think critically, and evaluate psychological research and claims they might hear in the
news or popular press. The text can be used in all statistics, methods and experimental psychology
courses.

post hoc analysis example: Statistical Methods in Spatial Epidemiology Andrew B.
Lawson, 2013-07-08 Spatial epidemiology is the description and analysis of the geographical
distribution of disease. It is more important now than ever, with modern threats such as
bio-terrorism making such analysis even more complex. This second edition of Statistical Methods in
Spatial Epidemiology is updated and expanded to offer a complete coverage of the analysis and
application of spatial statistical methods. The book is divided into two main sections: Part 1
introduces basic definitions and terminology, along with map construction and some basic models.
This is expanded upon in Part II by applying this knowledge to the fundamental problems within
spatial epidemiology, such as disease mapping, ecological analysis, disease clustering, bio-terrorism,
space-time analysis, surveillance and infectious disease modelling. Provides a comprehensive
overview of the main statistical methods used in spatial epidemiology. Updated to include a new
emphasis on bio-terrorism and disease surveillance. Emphasizes the importance of space-time
modelling and outlines the practical application of the method. Discusses the wide range of software
available for analyzing spatial data, including WinBUGS, SaTScan and R, and features an
accompanying website hosting related software. Contains numerous data sets, each representing a
different approach to the analysis, and provides an insight into various modelling techniques. This
text is primarily aimed at medical statisticians, researchers and practitioners from public health and
epidemiology. It is also suitable for postgraduate students of statistics and epidemiology, as well
professionals working in government agencies.

post hoc analysis example: Using R in HR Analytics Dr Martin R. Edwards, Kirsten Edwards,
Daisung Jang, 2024-10-03 Confidently analyse your organization's HR data using R and R Studio to
gain insights that improve people strategy and business decision-making. Effective use of HR data
has the power to transform a business. However, this is only possible if HR practitioners have the
knowledge, skills and confidence to analyse the data and to draw evidence-based insights from it.
This book is the practical guide that HR professionals need. Through worked examples, this book
shows readers how to carry out and interpret analyses of HR data in areas such as recruitment,
performance, employee engagement and diversity. People professionals are then shown how to use
the results to develop robust people strategies and to support more effective evidence-based
decision-making. Using R in HR Analytics provides a thorough grounding in the differences between
descriptive reporting and predictive analytics as well as the methods and measures used to identify
the validity of results. There is also expert guidance on the role of artificial intelligence, machine
learning and large language modelling on HR analytics. Written for HR professionals at any level,
there is essential coverage of data privacy and the ethical considerations of using people data.
Online resources include sample datasets to allow readers to practice analysing HR data.



post hoc analysis example: A User Acceptance of Web Personalization Systems Dr. Fendi
Ameen, 2014-10-09 Research on web personalization techniques for collecting and analysing web
data in order to deliver personalized information to users is in an advanced state. Many metrics from
the computational intelligence field have been developed to evaluate the algorithmic performance of
Web Personalization Systems (WPSs). However, measuring the success of a WPS in terms of user
acceptance is difficult until the WPS is deployed in practice. In summary, many techniques exist for
delivering personalized information to a user, but a comprehensive measure of the success in WPSs
in terms of human interaction and behaviour does not exist. This study aims to develop a framework
for measuring user acceptance of WPSs from a user perspective. The proposed framework is based
on the unified theory of acceptance and use of technology (UTAUT). The antecedents of user accep-
tance are described by indicators based on four key constructs, i.e. performance expectancy (PE),
effort expectancy (EE), social influence (SI), and facilitating conditions (FC). All these constructs are
underpinned by Information Systems (IS) theories that determine the intention to use (BI) and the
actual use (USE) of a technology. A user acceptance model was proposed and validated using
structural equation modelling (SEM) via the partial least squares path modelling (PLS-PM). Four
user characteristics (i.e. gender, age, skill and experience) have been chosen for testing the
moderating effects of the four constructs. The relationship between the four constructs in regard to
BI and USE has been validated through moderating effects, in order to present an overall view of the
extent of user acceptance of a WPS. Results from response data analysis show that the acceptance of
a WPS is deter- mined through PE, EE SI, and FC. The gender of a user was found to moderate the
relationship between performance expectancy of a WPS and their behavioural intention in using a
WPS. The effect of behavioural intention on the use of WPS is higher for a group of females than for
males. Furthermore, the proposed model has been tested and validated for its explanation power of
the model and effect size. The current study concluded that predictive relevance of intention to use a
WPS is more effective than the actual WPS usage, which indicated that intention to use has more
prediction power for describing a user acceptance of a WPS. The implications of these measures
from the computational intelligent point of view are useful when a WPS is implemented. For
example, the designer of a WPS should consider personalized design features that enable the
delivery of relevant information, sharing to other users, and accessibility across many platforms,
Such features create a better web experience and a complete security policy. These measures can be
utilized to obtain a higher attention rate and continued use by a user; the features that define user
acceptance of a WPS.

post hoc analysis example: Network Analysis Literacy Katharina A. Zweig, 2016-10-26 This
book presents a perspective of network analysis as a tool to find and quantify significant structures
in the interaction patterns between different types of entities. Moreover, network analysis provides
the basic means to relate these structures to properties of the entities. It has proven itself to be
useful for the analysis of biological and social networks, but also for networks describing complex
systems in economy, psychology, geography, and various other fields. Today, network analysis
packages in the open-source platform R and other open-source software projects enable scientists
from all fields to quickly apply network analytic methods to their data sets. Altogether, these
applications offer such a wealth of network analytic methods that it can be overwhelming for
someone just entering this field. This book provides a road map through this jungle of network
analytic methods, offers advice on how to pick the best method for a given network analytic project,
and how to avoid common pitfalls. It introduces the methods which are most often used to analyze
complex networks, e.g., different global network measures, types of random graph models, centrality
indices, and networks motifs. In addition to introducing these methods, the central focus is on
network analysis literacy - the competence to decide when to use which of these methods for which
type of question. Furthermore, the book intends to increase the reader's competence to read original
literature on network analysis by providing a glossary and intensive translation of formal notation
and mathematical symbols in everyday speech. Different aspects of network analysis literacy -
understanding formal definitions, programming tasks, or the analysis of structural measures and



their interpretation - are deepened in various exercises with provided solutions. This text is an
excellent, if not the best starting point for all scientists who want to harness the power of network
analysis for their field of expertise.

post hoc analysis example: An Introduction to R Mark Gardener, 2023-05-23 The modern
world is awash with data. The R Project is a statistical environment and programming language that
can help to make sense of it all. A huge open-source project, R has become enormously popular
because of its power and flexibility. With R you can organise, analyse and visualise data. This clear
and methodical book will help you learn how to use R from the ground up, giving you a start in the
world of data science. Learning about data is important in many academic and business settings, and
R offers a potent and adaptable programming toolbox. The book covers a range of topics, including:
importing/exporting data, summarising data, visualising data, managing and manipulating data
objects, data analysis (regression, ANOVA and association among others) and programming
functions. Regardless of your background or specialty, you'll find this book the perfect primer on
data analysis, data visualisation and data management, and a springboard for further exploration.

post hoc analysis example: An Introduction to Statistical Analysis in Research Kathleen F.
Weaver, Vanessa C. Morales, Sarah L. Dunn, Kanya Godde, Pablo F. Weaver, 2017-08-04 Provides
well-organized coverage of statistical analysis and applications in biology, kinesiology, and physical
anthropology with comprehensive insights into the techniques and interpretations of R, SPSS®,
Excel®, and Numbers® output An Introduction to Statistical Analysis in Research: With Applications
in the Biological and Life Sciences develops a conceptual foundation in statistical analysis while
providing readers with opportunities to practice these skills via research-based data sets in biology,
kinesiology, and physical anthropology. Readers are provided with a detailed introduction and
orientation to statistical analysis as well as practical examples to ensure a thorough understanding
of the concepts and methodology. In addition, the book addresses not just the statistical concepts
researchers should be familiar with, but also demonstrates their relevance to real-world research
questions and how to perform them using easily available software packages including R, SPSS®,
Excel®, and Numbers®. Specific emphasis is on the practical application of statistics in the
biological and life sciences, while enhancing reader skills in identifying the research questions and
testable hypotheses, determining the appropriate experimental methodology and statistical analyses,
processing data, and reporting the research outcomes. In addition, this book: ¢ Aims to develop
readers’ skills including how to report research outcomes, determine the appropriate experimental
methodology and statistical analysis, and identify the needed research questions and testable
hypotheses ¢ Includes pedagogical elements throughout that enhance the overall learning
experience including case studies and tutorials, all in an effort to gain full comprehension of
designing an experiment, considering biases and uncontrolled variables, analyzing data, and
applying the appropriate statistical application with valid justification ¢ Fills the gap between
theoretically driven, mathematically heavy texts and introductory, step-by-step type books while
preparing readers with the programming skills needed to carry out basic statistical tests, build
support figures, and interpret the results * Provides a companion website that features related R,
SPSS, Excel, and Numbers data sets, sample PowerPoint® lecture slides, end of the chapter review
questions, software video tutorials that highlight basic statistical concepts, and a student workbook
and instructor manual An Introduction to Statistical Analysis in Research: With Applications in the
Biological and Life Sciences is an ideal textbook for upper-undergraduate and graduate-level courses
in research methods, biostatistics, statistics, biology, kinesiology, sports science and medicine,
health and physical education, medicine, and nutrition. The book is also appropriate as a reference
for researchers and professionals in the fields of anthropology, sports research, sports science, and
physical education. KATHLEEN F. WEAVER, PhD, is Associate Dean of Learning, Innovation, and
Teaching and Professor in the Department of Biology at the University of La Verne. The author of
numerous journal articles, she received her PhD in Ecology and Evolutionary Biology from the
University of Colorado. VANESSA C. MORALES, BS, is Assistant Director of the Academic Success
Center at the University of La Verne. SARAH L. DUNN, PhD, is Associate Professor in the



Department of Kinesiology at the University of La Verne and is Director of Research and Sponsored
Programs. She has authored numerous journal articles and received her PhD in Health and Exercise
Science from the University of New South Wales. KANYA GODDE, PhD, is Assistant Professor in the
Department of Anthropology and is Director/Chair of Institutional Review Board at the University of
La Verne. The author of numerous journal articles and a member of the American Statistical
Association, she received her PhD in Anthropology from the University of Tennessee. PABLO F.
WEAVER, PhD, is Instructor in the Department of Biology at the University of La Verne. The author
of numerous journal articles, he received his PhD in Ecology and Evolutionary Biology from the
University of Colorado.

post hoc analysis example: Using SPSS Syntax Jacqueline Collier, 2009-10-21 SPSS syntax is
the command language used by SPSS to carry out all of its commands and functions. In this book,
Jacqueline Collier introduces the use of syntax to those who have not used it before, or who are
taking their first steps in using syntax. Without requiring any knowledge of programming, the text
outlines: - how to become familiar with the syntax commands; - how to create and manage the SPSS
journal and syntax files; - and how to use them throughout the data entry, management and analysis
process. Collier covers all aspects of data management from data entry through to data analysis,
including managing the errors and the error messages created by SPSS. Syntax commands are
clearly explained and the value of syntax is demonstrated through examples. This book also supports
the use of SPSS syntax alongside the usual button and menu-driven graphical interface (GIF) using
the two methods together, in a complementary way. The book is written in such a way as to enable
you to pick and choose how much you rely on one method over the other, encouraging you to use
them side-by-side, with a gradual increase in use of syntax as your knowledge, skills and confidence
develop. This book is ideal for all those carrying out quantitative research in the health and social
sciences who can benefit from SPSS syntax’s capacity to save time, reduce errors and allow a data
audit trail.

post hoc analysis example: Statistical Analysis for Education and Psychology Researchers Ian
Peers, 2006-02-27 Basic statistical concepts such as probability, estimation and inference, and their
role in research design and analysis are presented in this volume. The author demonstrates which
statistical test to use in given circumstances and how to use it, drawing on data from psychology and
education.; Written for those without a strong mathematical background, the book's examples can
be worked using a pocket calculator. Real life data are analyzed using statistical software (SAS),
output is interpreted, and a decision chart is presented which summarizes considerations when
choosing a statistical test.

post hoc analysis example: Statistical Analysis "In Focus" Gregory J. Privitera, Kristin Lee
Sotak, Yu Lei, 2017-11-30 Statistical Analysis In Focus supports users of Gregory ]. Privitera’s
Statistics for the Behavioral Sciences, Third Edition who work with a statistical program other than
SPSS or Excel. Three standalone parts, each dedicated to R, SAS, and Stata, serve as step-by-step
guides for completing the In Focus exercises in Privitera’s core text. A conversational writing style
along with To The Student introductions allow students to familiarize themselves and become more
comfortable with each program prior to making computations. Additionally, General Instruction
Guidebook (GIG) sections for R, SAS, and Stata provide standardized how-to instructions for using
each program, making the book a valuable reference for students beyond their studies.

post hoc analysis example: Data Analysis in Management with SPSS Software ]J.P. Verma,
2012-12-13 This book provides readers with a greater understanding of a variety of statistical
techniques along with the procedure to use the most popular statistical software package SPSS. It
strengthens the intuitive understanding of the material, thereby increasing the ability to successfully
analyze data in the future. The book provides more control in the analysis of data so that readers can
apply the techniques to a broader spectrum of research problems. This book focuses on providing
readers with the knowledge and skills needed to carry out research in management, humanities,
social and behavioural sciences by using SPSS.

post hoc analysis example: A Student's Guide to Analysis of Variance Maxwell J. Roberts,



Riccardo Russo, 1999 Roberts and Russo cover a range of techniques associated with ANOVA,
including single and multiple factor designs, post hoc tests and how to make sense of interactions,
and provide guidelines for writing reports.
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