principal component analysis vs factor analysis

principal component analysis vs factor analysis represents a fundamental comparison in the fields of statistics
and multivariate data analysis. Both principal component analysis (PCA) and factor analysis (FA) are
dimension reduction techniques widely used to simplify complex datasets by identifying underlying
structures. Despite some similarities, they serve distinct purposes, operate under different assumptions, and
apply unique methodologies. Understanding the differences between these two methods is essential for
selecting the appropriate technique for data interpretation, pattern recognition, or predictive modeling.
This article explores the core concepts, objectives, mathematical foundations, and practical applications of
PCA and FA. It also highlights their key differences and similarities to enhance clarity for researchers,
analysts, and data scientists. The following sections provide a comprehensive comparison to guide informed

decisions in exploratory data analysis.

e Overview of Principal Component Analysis

Overview of Factor Analysis

Key Differences Between Principal Component Analysis and Factor Analysis

Mathematical Foundations and Assumptions

Applications and Use Cases

e Advantages and Limitations

Overview of Principal Component Analysis

Principal component analysis is a statistical technique primarily used to reduce the dimensionality of large
datasets while retaining most of the variability present in the data. PCA transforms original variables into a
new set of uncorrelated variables called principal components, ordered by the amount of variance they
explain. These components are linear combinations of the original variables and aim to capture the

maximum variance in the data with fewer variables.

Purpose and Objective of PCA

The main goal of principal component analysis is to simplify data complexity without significant loss of

information. PCA achieves this by identifying directions (principal components) along which the variance



of the data is maximized. It is often employed for data visualization, noise reduction, and feature extraction

in various domains like image processing, finance, and genomics.

How PCA Works

PCA involves calculating the covariance matrix of the data, followed by eigenvalue decomposition or
singular value decomposition to extract principal components. The first principal component accounts for
the highest variance, the second for the next highest, and so on. Data can then be projected onto these

components, facilitating analysis and interpretation.

Overview of Factor Analysis

Factor analysis is a statistical method used to identify latent variables or factors that explain the observed
correlations among measured variables. Unlike PCA, which focuses on variance, FA assumes that observed
variables are influenced by underlying unobserved factors and unique errors. The method seeks to model

the covariance structure of the data through these latent factors.

Purpose and Objective of Factor Analysis

The objective of factor analysis is to uncover hidden constructs that influence observed data patterns. It is
widely applied in psychology, social sciences, marketing research, and other fields where understanding
underlying traits or dimensions is critical. FA helps in theory development and construct validation by

explaining interrelationships among variables.

How Factor Analysis Works

Factor analysis models observed variables as linear combinations of common factors plus unique variances
(errors). It estimates factor loadings that represent the strength of the relationship between each variable
and underlying factors. The process typically includes factor extraction, rotation to achieve interpretable

factor solutions, and factor scoring.

Key Differences Between Principal Component Analysis and
Factor Analysis

Although principal component analysis and factor analysis both reduce data dimensionality, they differ
fundamentally in their goals, assumptions, and interpretations. Understanding these distinctions is crucial

for applying the appropriate method to specific research questions or datasets.



Comparison of Objectives

e PCA: Focuses on maximizing variance explained by components without assuming underlying

latent variables.

e FA: Aims to identify latent factors that account for correlations among observed variables.

Differences in Data Modeling

e PCA: Treats total variance as important, including unique and error variance.

¢ FA: Distinguishes between common variance (shared among variables) and unique variance (specific

to each variable or error).

Assumptions and Interpretability

e PCA: Does not assume any underlying causal model; components are mathematical constructs.

e FA: Assumes that latent factors cause the observed variables; interpretable in terms of theoretical

constructs.

Mathematical Foundations and Assumptions

The mathematical underpinnings of principal component analysis and factor analysis reveal their
conceptual and practical differences. Both methods involve matrix operations but differ in their treatment

of variance and error terms.

Mathematics of Principal Component Analysis

PCA involves computing the covariance or correlation matrix of the observed data, followed by eigen
decomposition. The eigenvectors represent principal components, and eigenvalues indicate the amount of

variance explained by each component. PCA assumes that the principal components are orthogonal and



captures all variance in the dataset.

Mathematics of Factor Analysis

Factor analysis is based on a model where each observed variable is expressed as a linear function of
common factors plus an error term representing unique variance. The covariance matrix is decomposed
into common variance explained by factors and unique variance. Factor loadings are estimated using
methods such as maximum likelihood or principal axis factoring, often followed by rotation techniques to

improve interpretability.

Assumptions in Both Methods

Both PCA and FA assume linear relationships among variables.

PCA assumes that components are orthogonal (uncorrelated).

o FA assumes that latent factors explain the correlations among variables and that unique variances are

uncorrelated with factors and each other.

Both require adequate sample sizes to produce stable and reliable results.

Applications and Use Cases

Principal component analysis and factor analysis have distinct applications across various fields, depending
on the nature of the data and research objectives. Their appropriate use enhances data interpretation and

decision-making processes.

Applications of Principal Component Analysis

Data visualization and exploratory data analysis to reduce dimensions.

Feature extraction in machine learning and pattern recognition.

Noise reduction in signal processing and image compression.

Financial modeling to identify principal sources of market variation.



Applications of Factor Analysis

Identifying latent constructs in psychology and social sciences (e.g., personality traits, attitudes).

Survey data analysis to validate questionnaire scales.

Market research to uncover consumer preferences and behaviors.

Theoretical model development involving unobserved variables.

Advantages and Limitations

Both principal component analysis and factor analysis offer unique benefits and face certain limitations that

influence their suitability for specific analytical tasks.

Advantages of Principal Component Analysis

Computationally straightforward and fast for large datasets.

Effective for reducing dimensionality while preserving variance.

Does not require strong assumptions about data distribution.

Useful for preprocessing in machine learning pipelines.

Limitations of Principal Component Analysis

o Components may lack clear interpretability since they are mathematical abstractions.
e Assumes linear relationships and orthogonality of components.

¢ Does not distinguish between common and unique variance.



Advantages of Factor Analysis

Provides insight into latent constructs influencing observed data.

Allows modeling of measurement error and unique variance.

Interpretability is enhanced through factor rotation techniques.

Supports hypothesis testing about factor structures.

Limitations of Factor Analysis

¢ Requires stronger assumptions about data and model specification.

Computationally more complex and sensitive to sample size.

Results can be subjective depending on extraction and rotation methods.

May be less effective if the underlying factor model is misspecified.

Frequently Asked Questions

What is the main difference between Principal Component Analysis
(PCA) and Factor Analysis (FA)?

PCA is a dimensionality reduction technique that transforms variables into a set of uncorrelated components
to capture maximum variance, while Factor Analysis aims to identify underlying latent factors that explain

the correlations among observed variables.

When should I use PCA instead of Factor Analysis?

Use PCA when the goal is to reduce the dimensionality of the data and summarize the variance without

assuming any underlying latent structure. PCA is often used for data compression and visualization.



When is Factor Analysis preferred over PCA?

Factor Analysis is preferred when you want to uncover latent constructs or factors that explain the

relationships among observed variables, such as in psychological or social science research.

Do PCA and Factor Analysis require the data to be normally distributed?

Factor Analysis generally assumes multivariate normality because it models underlying factors and error
terms, whereas PCA does not require normality as it is a purely mathematical decomposition of the

covariance matrix.

How do PCA and Factor Analysis differ in terms of variance explained?

PCA components account for total variance in the data, including unique and error variance, while Factor

Analysis focuses on common variance shared among variables, excluding unique and error variance.

Can PCA and Factor Analysis be used together?

Yes, researchers sometimes use PCA to initially reduce dimensionality before applying Factor Analysis to

identify latent factors more effectively, but they serve different purposes and assumptions.

Which method is better for data with measurement error, PCA or Factor
Analysis?

Factor Analysis is better suited for data with measurement error because it explicitly models error

variance, whereas PCA does not separate error variance from common variance.

How do the outputs of PCA and Factor Analysis differ?

PCA produces principal components which are linear combinations of the original variables, while Factor
Analysis produces factors that represent latent constructs, along with factor loadings that show variable-

factor relationships.

Is rotation used in both PCA and Factor Analysis?

Rotation is commonly used in Factor Analysis to achieve a simpler and more interpretable factor structure.

In PCA, rotation is less common but can be applied to improve interpretability of components.

Additional Resources

1. Principal Component Analysis and Factor Analysis: Concepts and Applications

This book offers a clear and comprehensive introduction to both principal component analysis (PCA) and



factor analysis (FA). It explains the mathematical foundations, assumptions, and practical applications of each
technique. Readers will find numerous examples and case studies illustrating how to apply these methods

in various research fields.

2. Applied Multivariate Statistical Analysis: PCA and Factor Analysis
Focusing on practical usage, this book guides readers through the implementation of PCA and FA using
real datasets. It covers data preprocessing, interpretation of results, and common pitfalls to avoid. The text is

suitable for advanced undergraduate and graduate students in statistics and data science.

3. Exploratory Data Analysis with Principal Components and Factor Models
This book emphasizes exploratory data analysis techniques using PCA and factor models. It explains how to
uncover underlying patterns and structures in complex data. The author discusses the differences and

similarities between PCA and FA, helping readers decide which method fits their research needs.

4. Multivariate Data Reduction Techniques: PCA vs Factor Analysis

A detailed comparison of PCA and factor analysis, this book dives into the theoretical distinctions and
practical implications of each method. It includes step-by-step tutorials and software guidance for
implementing both techniques. Researchers will benefit from the discussion on when to use PCA or FA

depending on research goals.

5. Factor Analysis and Principal Components: Theory and Practice
This text provides a balanced approach to understanding the theory behind factor analysis and principal
component analysis. It integrates mathematical rigor with practical examples to aid comprehension. The

book also explores extensions and variations of the two methods used in modern data analysis.

6. Data Mining and Pattern Recognition: Using PCA and Factor Analysis

Targeted at data miners and pattern recognition specialists, this book explains how PCA and factor analysis
can be used to reduce dimensionality and identify hidden structures. It offers insights into algorithmic
implementations and performance considerations. Practical case studies enhance the reader’s understanding

of these techniques in real-world scenarios.

7. Statistical Methods for Psychometrics: PCA and Factor Analysis Explained
Designed for psychology and social science researchers, this book focuses on the use of PCA and factor
analysis in psychometrics. It discusses scale development, reliability, and validity assessment. Readers will

appreciate the clear explanations of complex statistical concepts tailored to behavioral data.

8. Introduction to Principal Component and Factor Analysis with R
This hands-on guide introduces PCA and factor analysis using the R programming language. It walks
readers through data preparation, model fitting, and interpretation of results with reproducible code

examples. The book is ideal for practitioners who want to apply these techniques using open-source tools.

9. Advanced Topics in Multivariate Analysis: PCA and Factor Analysis

This advanced text addresses recent developments and sophisticated applications of PCA and factor analysis.



It includes discussions on nonlinear methods, sparse factor models, and Bayesian approaches. Suitable for
researchers and graduate students, the book pushes beyond basic concepts to explore cutting-edge

methodologies.
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principal component analysis vs factor analysis: A Practical Example Comparing Principal
Component Analysis and Principal Axis Factoring as Methods for the Identification of Latent
Constructs Holger Bodenmuller, 2015-03-19 Seminar paper from the year 2011 in the subject
Economics - Statistics and Methods, grade: 1,0, University of applied sciences, Munich, course:
Research Methods, language: English, abstract: In this paper the historical and theoretical
background of the factor analysis is briefly explained. Principal Component Analysis (PCA) and
Principal Axis Factoring (PAF) are applied to a data set which has been generated in the scope of the
evaluation of the implementation of Company X’s corporate Strategy XX. The results clearly indicate
that structural parts of the data collection instrument could be reproduced by the empirical data.
The primary factors resulting from an orthogonal respectively oblique rotation are comparable but
also show slight differences. Latent constructs like “Trust”, “Job Satisfaction” “Disengagement” and
“Pessimism” are indicated by the results. Secondary factors indicate a negative relationship between
disengagement and leadership respectively transparency concerning the corporate strategy and job
satisfaction. Also aspects of “state negativity” can be identified. This means that a general
pessimistic attitude is related to a more pessimistic view on realized customer focus. The application
of more elaborated methods would be needed to identify causal relationships.

principal component analysis vs factor analysis: Principal Components Analysis George H.
Dunteman, 1989-05 For anyone in need of a concise, introductory guide to principal components
analysis, this book is a must. Through an effective use of simple mathematical-geometrical and
multiple real-life examples (such as crime statistics, indicators of drug abuse, and educational
expenditures) -- and by minimizing the use of matrix algebra -- the reader can quickly master and
put this technique to immediate use.

principal component analysis vs factor analysis: Principal Component Analysis I.T.
Jolliffe, 2006-05-09 Principal component analysis is central to the study of multivariate data.
Although one of the earliest multivariate techniques, it continues to be the subject of much research,
ranging from new model-based approaches to algorithmic ideas from neural networks. It is
extremely versatile, with applications in many disciplines. The first edition of this book was the first
comprehensive text written solely on principal component analysis. The second edition updates and
substantially expands the original version, and is once again the definitive text on the subject. It
includes core material, current research and a wide range of applications. Its length is nearly double
that of the first edition. Researchers in statistics, or in other fields that use principal component
analysis, will find that the book gives an authoritative yet accessible account of the subject. It is also
a valuable resource for graduate courses in multivariate analysis. The book requires some
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knowledge of matrix algebra. Ian Jolliffe is Professor of Statistics at the University of Aberdeen. He
is author or co-author of over 60 research papers and three other books. His research interests are
broad, but aspects of principal component analysis have fascinated him and kept him busy for over
30 years.

principal component analysis vs factor analysis: Common Factor Analysis Versus
Principal Component Analysis Joost de Winter, 2015 Common factor analysis (CFA) and principal
component analysis (PCA) are widely used multivariate techniques. Using simulations, we compared
CFA with PCA loadings for distortions of a perfect cluster configuration. Results showed that
nonzero PCA loadings were higher and more stable than nonzero CFA loadings. Compared to CFA
loadings, PCA loadings correlated weakly with the true factor loadings for underextraction,
overextraction, and heterogeneous loadings within factors. The pattern of differences between CFA
and PCA was consistent across sample sizes, levels of loadings, principal axis factoring versus
maximum likelihood factor analysis, and blind versus target rotation.

principal component analysis vs factor analysis: Discovering Statistics Using SPSS Andy
Field, 2009-01-21 'In this brilliant new edition Andy Field has introduced important new introductory
material on statistics that the student will need and was missing at least in the first edition. This
book is the best blend that I know of a textbook in statistics and a manual on SPSS. It is a balanced
composite of both topics, using SPSS to illustrate important statistical material and, through
graphics, to make visible important approaches to data analysis. There are many places in the book
where I had to laugh, and that's saying a lot for a book on statistics. His excellent style engages the
reader and makes reading about statistics fun' - David C Howell, Professor Emeritus, University of
Vermont USA This award-winning text, now fully updated with SPSS Statistics, is the only book on
statistics that you will need! Fully revised and restructured, this new edition is even more accessible
as it now takes students through from introductory to advanced level concepts, all the while
grounding knowledge through the use of SPSS Statistics. Andy Field's humorous and
self-deprecating style and the book's host of characters make the journey entertaining as well as
educational. While still providing a very comprehensive collection of statistical methods, tests and
procedures, and packed with examples and self-assessment tests to reinforce knowledge, the new
edition now also offers: - a more gentle introduction to basic-level concepts and methods for
beginners - new textbook features to make the book more user-friendly for those learning about
more advanced concepts, encouraging 'critical thinking' - a brand new, full-colour design, making it
easy for students to navigate between topics, and to understand how to use the latest version of
SPSS Statistics - both 'real world' (the bizarre and the wonderful) and invented examples illustrate
the concepts and make the techniques come alive for students - an additional chapter on multilevel
modelling for advanced-level students - reinforced binding to make the book easier to handle at a
computer workstation. The book also includes access to a brand new and improved companion
Website, bursting with features including: - animated 'SPSS walk-through' videos clearly
demonstrating how to use the latest SPSS Statistics modules - self-marking multiple choice
questions - data sets for psychology, business and management and health sciences - a flash-card
glossary for testing knowledge of key concepts - access to support material from SAGE study skills
books. Statistics lecturers are also provided with a whole range of resources and teaching aids,
including: - the test bank - over 300 multiple-choice questions ready to upload to WebCT, Blackboard
or other virtual learning environments - charts and diagrams in electronic format for inclusion in
lecture slides - PowerPoint slides written by the author to accompany chapters of the text.

principal component analysis vs factor analysis: A Step-by-Step Approach to Using SAS for
Factor Analysis and Structural Equation Modeling, Second Edition Norm O'Rourke, Ph.D., R.Psych.,
Larry Hatcher, Ph.D., 2013-03-23 This easy-to-understand guide makes SEM accessible to all users.
This second edition contains new material on sample-size estimation for path analysis and structural
equation modeling. In a single user-friendly volume, students and researchers will find all the
information they need in order to master SAS basics before moving on to factor analysis, path
analysis, and other advanced statistical procedures.



principal component analysis vs factor analysis: An Empirical Comparison of Factor
Analysis, Image Analysis, and Principal Component Analysis Wayne F. Velicer, 1972

principal component analysis vs factor analysis: Statistical Methods for Validation of
Assessment Scale Data in Counseling and Related Fields Dimiter M. Dimitrov, 2014-11-03 “Dr.
Dimitrov has constructed a masterpiece—a classic resource that should adorn the shelf of every
counseling researcher and graduate student serious about the construction and validation of high
quality research instruments. —Bradley T. Erford, PhD Loyola University Maryland Past President,
American Counseling Association “This book offers a comprehensive treatment of the statistical
models and methods needed to properly examine the psychometric properties of assessment scale
data. It is certain to become a definitive reference for both novice and experienced researchers
alike.” —George A. Marcoulides, PhD University of California, Riverside This instructive book
presents statistical methods and procedures for the validation of assessment scale data used in
counseling, psychology, education, and related fields. In Part I, measurement scales, reliability, and
the unified construct-based model of validity are discussed, along with key steps in instrument
development. Part II describes factor analyses in construct validation, including exploratory factor
analysis, confirmatory factor analysis, and models of multitrait-multimethod data analysis.
Traditional and Rasch-based analyses of binary and rating scales are examined in Part III. Dr.
Dimitrov offers students, researchers, and clinicians step-by-step guidance on contemporary
methodological principles, statistical methods, and psychometric procedures that are useful in the
development or validation of assessment scale data. Numerous examples, tables, and figures
provided throughout the text illustrate the underlying principles of measurement in a clear and
concise manner for practical application. *Requests for digital versions from ACA can be found on
www.wiley.com. *To purchase print copies, please visit the ACA website here. *Reproduction
requests for material from books published by ACA should be directed to
publications@counseling.org

principal component analysis vs factor analysis: Applied Univariate, Bivariate, and
Multivariate Statistics Daniel J. Denis, 2015-12-14 A clear and efficient balance between theory
and application of statistical modeling techniques in the social and behavioral sciences Written as a
general and accessible introduction, Applied Univariate, Bivariate, and Multivariate Statistics
provides an overview of statistical modeling techniques used in fields in the social and behavioral
sciences. Blending statistical theory and methodology, the book surveys both the technical and
theoretical aspects of good data analysis. Featuring applied resources at various levels, the book
includes statistical techniques such as t-tests and correlation as well as more advanced procedures
such as MANOVA, factor analysis, and structural equation modeling. To promote a more in-depth
interpretation of statistical techniques across the sciences, the book surveys some of the technical
arguments underlying formulas and equations. Applied Univariate, Bivariate, and Multivariate
Statistics also features Demonstrations of statistical techniques using software packages such as R
and SPSS® Examples of hypothetical and real data with subsequent statistical analyses Historical
and philosophical insights into many of the techniques used in modern social science A companion
website that includes further instructional details, additional data sets, solutions to selected
exercises, and multiple programming options An ideal textbook for courses in statistics and
methodology at the upper- undergraduate and graduate-levels in psychology, political science,
biology, sociology, education, economics, communications, law, and survey research, Applied
Univariate, Bivariate, and Multivariate Statistics is also a useful reference for practitioners and
researchers in their field of application. DANIEL ]J. DENIS, PhD, is Associate Professor of
Quantitative Psychology at the University of Montana where he teaches courses in univariate and
multivariate statistics. He has published a number of articles in peer-reviewed journals and has
served as consultant to researchers and practitioners in a variety of fields.

principal component analysis vs factor analysis: SPSS Data Analysis for Univariate,
Bivariate, and Multivariate Statistics Daniel ]J. Denis, 2018-07-31 Enables readers to start doing
actual data analysis fast for a truly hands-on learning experience This concise and very easy-to-use



primer introduces readers to a host of computational tools useful for making sense out of data,
whether that data come from the social, behavioral, or natural sciences. The book places great
emphasis on both data analysis and drawing conclusions from empirical observations. It also
provides formulas where needed in many places, while always remaining focused on concepts rather
than mathematical abstraction. SPSS Data Analysis for Univariate, Bivariate, and Multivariate
Statistics offers a variety of popular statistical analyses and data management tasks using SPSS that
readers can immediately apply as needed for their own research, and emphasizes many helpful
computational tools used in the discovery of empirical patterns. The book begins with a review of
essential statistical principles before introducing readers to SPSS. The book then goes on to offer
chapters on: Exploratory Data Analysis, Basic Statistics, and Visual Displays; Data Management in
SPSS; Inferential Tests on Correlations, Counts, and Means; Power Analysis and Estimating Sample
Size; Analysis of Variance - Fixed and Random Effects; Repeated Measures ANOVA; Simple and
Multiple Linear Regression; Logistic Regression; Multivariate Analysis of Variance (MANOVA) and
Discriminant Analysis; Principal Components Analysis; Exploratory Factor Analysis; and
Non-Parametric Tests. This helpful resource allows readers to: Understand data analysis in practice
rather than delving too deeply into abstract mathematical concepts Make use of computational tools
used by data analysis professionals. Focus on real-world application to apply concepts from the book
to actual research Assuming only minimal, prior knowledge of statistics, SPSS Data Analysis for
Univariate, Bivariate, and Multivariate Statistics is an excellent “how-to” book for undergraduate
and graduate students alike. This book is also a welcome resource for researchers and professionals
who require a quick, go-to source for performing essential statistical analyses and data management
tasks.

principal component analysis vs factor analysis: A Concise Guide to Market Research Marko
Sarstedt, Erik Mooi, 2018-09-18 This book offers an easily accessible and comprehensive guide to
the entire market research process, from asking market research questions to collecting and
analyzing data by means of quantitative methods. It is intended for all readers who wish to know
more about the market research process, data management, and the most commonly used methods
in market research. The book helps readers perform analyses, interpret the results, and make sound
statistical decisions using IBM SPSS Statistics. Hypothesis tests, ANOVA, regression analysis,
principal component analysis, factor analysis, and cluster analysis, as well as essential descriptive
statistics, are covered in detail. Highly engaging and hands-on, the book includes many practical
examples, tips, and suggestions that help readers apply and interpret the data analysis methods
discussed. The new edition uses IBM SPSS version 25 and offers the following new features: A single
case and dataset used throughout the book to facilitate learning New material on survey design and
all data analysis methods to reflect the latest advances concerning each topic Improved use of
educational elements, such as learning objectives, keywords, self-assessment tests, case studies, and
much more A glossary that includes definitions of all the keywords and other descriptions of selected
topics Links to additional material and videos via the Springer Multimedia App

principal component analysis vs factor analysis: Signal and Image Processing for Remote
Sensing C.H. Chen, 2006-10-09 Most data from satellites are in image form, thus most books in the
remote sensing field deal exclusively with image processing. However, signal processing can
contribute significantly in extracting information from the remotely sensed waveforms or time series
data. Pioneering the combination of the two processes, Signal and Image Processing for Remote
Sensing provides a balance between the role of signal processing and image processing in remote
sensing. Featuring contributions from worldwide experts, this book emphasizes mathematical
approaches. Divided into two parts, Part I examines signal processing for remote sensing and Part II
explores image processing. Not limited to the problems with data from satellite sensors, the book
considers other sensors which acquire data remotely, including signals and images from infrasound,
seismic, microwave, and satellite sensors. It covers a broader scope of issues in remote sensing
information processing than other books in this area. With rapid technological advances, the
mathematical techniques provided will far outlast the sensor, software and hardware technologies.



Focusing on methodologies of signal processing and image processing in remote sensing, this book
discusses unique techniques for dealing with remote sensing problems.

principal component analysis vs factor analysis: Participation in America Sidney Verba,
Norman H. Nie, 1987-01-16 Participation in America represents the largest study ever conducted of
the ways in which citizens participate in American political life. Sidney Verba and Norman H. Nie
addresses the question of who participates in the American democratic process, how, and with what
effects. They distinguish four kinds of political participation: voting, campaigning, communal
activity, and interaction with a public official to achieve a personal goal. Using a national sample
survey and interviews with leaders in 64 communities, the authors investigate the correlation
between socioeconomic status and political participation. Recipient of the Kammerer Award (1972),
Participation in America provides fundamental information about the nature of American democracy.

principal component analysis vs factor analysis: Three-mode Principal Component
Analysis Pieter M. Kroonenberg, 1983

principal component analysis vs factor analysis: The Essentials of Factor Analysis Dennis
Child, 2006-06-23

principal component analysis vs factor analysis: Quantitative Methods for Traditional
Chinese Medicine Development Shein-Chung Chow, 2015-10-15 In recent years, many
pharmaceutical companies and clinical research organizations have been focusing on the
development of traditional Chinese (herbal) medicines (TCMs) as alternatives to treating critical or
life-threatening diseases and as pathways to personalized medicine. Quantitative Methods for
Traditional Chinese Medicine Development is the first book entirely devoted to the design and
analysis of TCM development from a Western perspective, i.e., evidence-based clinical research and
development. The book provides not only a comprehensive summary of innovative quantitative
methods for developing TCMs but also a useful desk reference for principal investigators involved in
personalized medicine. Written by one of the world's most prominent biostatistics researchers, the
book connects the pharmaceutical industry, regulatory agencies, and academia. It presents a
state-of-the-art examination of the subject for: Scientists and researchers who are engaged in
pharmaceutical/clinical research and development of TCMs Those in regulatory agencies who make
decisions in the review and approval process of TCM regulatory submissions Biostatisticians who
provide statistical support to assess clinical safety and effectiveness of TCMs and related issues
regarding quality control and assurance as well as to test for consistency in the manufacturing
processes for TCMs This book covers all of the statistical issues encountered at various stages of
pharmaceutical/clinical development of a TCM. It explains regulatory requirements; product
specifications and standards; and various statistical techniques for evaluation of TCMs, validation of
diagnostic procedures, and testing consistency

principal component analysis vs factor analysis: Communication Research Statistics John C.
Reinard, 2006-04-20 While most books on statistics seem to be written as though targeting other
statistics professors, John Reinard’s Communication Research Statistics is especially impressive
because it is clearly intended for the student reader, filled with unusually clear explanations and
with illustrations on the use of SPSS. I enjoyed reading this lucid, student-friendly book and expect
students will benefit enormously from its content and presentation. Well done! --John C. Pollock, The
College of New Jersey Written in an accessible style using straightforward and direct language,
Communication Research Statistics guides students through the statistics actually used in most
empirical research undertaken in communication studies. This introductory textbook is the only
work in communication that includes details on statistical analysis of data with a full set of data
analysis instructions based on SPSS 12 and Excel XP. Key Features: Emphasizes basic and
introductory statistical thinking: The basic needs of novice researchers and students are addressed,
while underscoring the foundational elements of statistical analyses in research. Students learn how
statistics are used to provide evidence for research arguments and how to evaluate such evidence
for themselves. Prepares students to use statistics: Students are encouraged to use statistics as they
encounter and evaluate quantitative research. The book details how statistics can be understood by



developing actual skills to carry out rudimentary work. Examples are drawn from mass
communication, speech communication, and communication disorders. Incorporates SPSS 12 and
Excel: A distinguishing feature is the inclusion of coverage of data analysis by use of SPSS 12 and by
Excel. Information on the use of major computer software is designed to let students use such tools
immediately. Companion Web Site! A dedicated Web site includes a glossary, data sets, chapter
summaries, additional readings, links to other useful sites, selected calculators for computation of
related statistics, additional macros for selected statistics using Excel and SPSS, and extra chapters
on multiple discriminant analysis and loglinear analysis. Intended Audience: Ideal for undergraduate
and graduate courses in Communication Research Statistics or Methods; also relevant for many
Research Methods courses across the social sciences

principal component analysis vs factor analysis: Handbook of Research Methods in
Public Administration, Second Edition Gerald ]J. Miller, 1998-10-15 This comprehensive
handbook covers a wide variety of quantitative methods used for research in public administration,
public policy, and nonprofit management, including theory-building and testing, increasing the
readers awareness and command of analytical tools critical to the resolution of complex problems.
Providing bibliographic citations and over 370 tables, equations, and drawings, the book compares
the function of quantitative techniques in past and present public administration literature and
practices, furnishes information for visualizing, planning, and implementing research projects, and
explores potential applications of quantitative public administration.

principal component analysis vs factor analysis: Applied Multivariate Research Lawrence S.
Meyers, Glenn Gamst, A.J. Guarino, 2013 For me the comprehensive nature of the text is most
important - even when I don't cover topics in class students gain value by being able to read about
cluster analysis or ROC analysis in enough detail that they can conduct their own analyses. Students
appreciate the integration with SPSS. There is an appropriate balance of practice and background so
that students learn what they need to know about the techniques but also learn how to implement
and interpret the analysis.
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