principal component analysis course

principal component analysis course offers an essential foundation for data
scientists, statisticians, and machine learning practitioners aiming to
master dimensionality reduction and data visualization techniques. This
comprehensive article explores the core aspects of a principal component
analysis course, highlighting its importance, curriculum, and practical
applications. Whether you are a beginner eager to understand the mathematical
underpinnings or an experienced analyst seeking to refine your skills, this
guide covers the critical components of PCA training. Key topics include the
theory behind PCA, step-by-step computational procedures, software tools
used, and real-world use cases. Additionally, the article outlines how such a
course can enhance data interpretation capabilities and improve predictive
modeling. The following sections provide a detailed overview designed to
equip learners with both theoretical knowledge and hands-on experience in
principal component analysis.

e Understanding Principal Component Analysis

e Curriculum and Key Topics in a Principal Component Analysis Course
e Applications and Benefits of Learning PCA

e Choosing the Right Principal Component Analysis Course

e Tools and Software for PCA Practice

Understanding Principal Component Analysis

Principal component analysis (PCA) is a statistical technique used to
simplify complex datasets by reducing their dimensionality while preserving
as much variance as possible. This method transforms correlated variables
into a set of uncorrelated variables called principal components. Each
principal component represents a direction in the data that explains the
maximum variance. A principal component analysis course provides learners
with an in-depth understanding of these foundational concepts and the
mathematical formulation behind PCA. The course explains eigenvalues and
eigenvectors, covariance matrices, and how they relate to the principal
components. Grasping these concepts is crucial for interpreting PCA results
and applying them effectively in various fields such as finance, biology,
image processing, and machine learning.



Mathematical Foundations of PCA

A comprehensive principal component analysis course covers the linear algebra
and statistics principles vital to PCA. Topics typically include matrix
operations, eigen decomposition, singular value decomposition (SVD), and data
standardization techniques. Understanding these mathematical tools enables
learners to implement PCA algorithms and comprehend the significance of each
principal component. This solid theoretical foundation supports the ability
to troubleshoot and adapt PCA methods to specific datasets and research
questions.

How PCA Works

The course also explains the step-by-step process of PCA, starting from data
preprocessing such as mean centering and scaling, to calculating the
covariance matrix, extracting eigenvalues and eigenvectors, and selecting
principal components based on explained variance. This procedure ensures
dimensionality reduction without substantial loss of information, which is
particularly valuable when dealing with high-dimensional data. The course
often includes visualizations to demonstrate how PCA projects data onto
principal components, facilitating better pattern recognition and clustering.

Curriculum and Key Topics in a Principal
Component Analysis Course

The curriculum of a principal component analysis course is structured to
progressively build expertise from basic concepts to advanced applications.
It typically includes lectures, practical exercises, and case studies to
balance theoretical learning with real-world practice. Below are some of the
core topics covered:

e Introduction to Dimensionality Reduction

e Statistical Concepts Relevant to PCA

Computation of Principal Components

Interpretation of PCA Results

Data Preprocessing for PCA

Visualization Techniques: Scree Plots and Biplots

Hands-on Implementation Using Software Tools

Advanced Topics: Kernel PCA and Sparse PCA



Data Preprocessing and Normalization

Data quality and preprocessing are emphasized as critical steps before
applying PCA. The course explains why centering and scaling data can affect
PCA outcomes, especially when variables are measured on different scales.
Techniques such as z-score normalization and min-max scaling are taught to
ensure that PCA yields meaningful components.

Interpretation and Visualization

Another significant part of the curriculum is interpreting PCA results
correctly. Students learn how to analyze eigenvalues to determine the number
of components to retain, and how to use scree plots for visual decision-
making. The course also introduces biplots and loading plots to visualize
relationships between variables and principal components, aiding in
insightful data interpretation.

Applications and Benefits of Learning PCA

Understanding PCA through a dedicated course enables professionals to apply
dimensionality reduction techniques across multiple domains effectively. PCA
is widely used in data preprocessing to remove noise and redundancy,
improving the performance of machine learning algorithms. It also facilitates
data visualization by projecting high-dimensional data into two or three
dimensions, making it easier to identify patterns and clusters.

Benefits in Data Science and Machine Learning

By mastering principal component analysis, data scientists can enhance
feature extraction, reduce computational costs, and mitigate
multicollinearity issues. PCA is often a prerequisite for advanced analytics
and predictive modeling, where managing large datasets efficiently is
crucial. The course teaches how PCA integrates with clustering algorithms,
regression models, and classification techniques, thus expanding its
practical utility.

Use Cases Across Industries

PCA finds applications in various sectors such as finance for portfolio
optimization, healthcare for genetic data analysis, marketing for customer
segmentation, and image processing for facial recognition. A principal
component analysis course usually includes case studies that demonstrate
these real-world applications, providing learners with context-rich knowledge
that can be directly applied in professional environments.



Choosing the Right Principal Component Analysis
Course

Selecting an appropriate principal component analysis course depends on
several factors including the learner’s background, learning goals, and
preferred format. Courses vary from beginner-friendly introductions to
advanced modules focusing on specific applications or computational
techniques. Accreditation, instructor expertise, and course materials quality
are important considerations to ensure a thorough and credible learning
experience.

Factors to Consider

e Course Level: Beginner, Intermediate, or Advanced
e Mode of Delivery: Online, In-person, or Hybrid

e Hands-on Practice Opportunities

e Software Tools Included (e.g., R, Python, MATLAB)
e Duration and Flexibility

e Certification and Professional Recognition

Recommended Learning Pathways

For beginners, it is advisable to start with courses that cover basic
statistics and linear algebra before diving into PCA specifics. Intermediate
learners might benefit from courses that emphasize implementation in popular
programming languages and software. Advanced learners should seek specialized
courses that explore variations of PCA and integration with other machine
learning techniques.

Tools and Software for PCA Practice

A key component of any principal component analysis course is practical
training using relevant tools and software. The ability to apply PCA
algorithms using programming languages and statistical software enhances
comprehension and prepares students for real-world data challenges. The most
commonly used tools include Python libraries, R packages, and dedicated
statistical software.



Python for PCA

Python is widely favored due to its robust libraries such as scikit-learn,
NumPy, and pandas which facilitate PCA implementation. Courses often guide
learners through coding exercises that demonstrate how to perform PCA,
interpret outputs, and visualize results using libraries like matplotlib and
seaborn.

R Language and PCA

R offers packages like stats, FactoMineR, and prcomp designed specifically
for PCA analysis. Training in R focuses on leveraging these packages for
complex data manipulation and graphical representation, essential for
statisticians and bioinformaticians.

Other Software Options

MATLAB, SAS, and SPSS also provide PCA functionalities, often used in
academic and industrial research. Depending on the course, learners may
receive instruction on how to use these platforms to complement their PCA
skill set, particularly when working with specialized datasets or in
regulated environments.

Frequently Asked Questions

What is the main focus of a principal component
analysis course?

A principal component analysis (PCA) course primarily focuses on teaching the
theory, mathematical foundations, and practical applications of PCA for
dimensionality reduction and data visualization.

Who should take a principal component analysis
course?

Data scientists, statisticians, machine learning practitioners, and anyone
interested in data analysis and dimensionality reduction techniques should
consider taking a PCA course.

What programming languages are commonly used in PCA
courses?

Python and R are the most commonly used programming languages in PCA courses
due to their extensive libraries and tools for data analysis and



visualization.

Are there any prerequisites for enrolling in a
principal component analysis course?

Basic knowledge of linear algebra, statistics, and programming is usually
recommended before taking a PCA course to fully understand the concepts and
implementations.

How long does it typically take to complete a
principal component analysis course?

The duration varies, but most PCA courses last between 4 to 8 weeks, with
some intensive bootcamps or workshops lasting a few days.

What are the practical applications taught in a
principal component analysis course?

Applications include image processing, genomics, finance for risk management,
marketing for customer segmentation, and any domain requiring dimensionality
reduction and feature extraction.

Do PCA courses cover advanced topics like kernel PCA
or sparse PCA?

Many advanced PCA courses include topics such as kernel PCA, sparse PCA, and
other variations to provide a comprehensive understanding of dimensionality
reduction techniques.

Can I get a certification after completing a
principal component analysis course?

Yes, many online platforms and educational institutions offer certificates
upon successful completion of a PCA course, which can enhance your resume and
professional profile.

What are some popular platforms offering principal
component analysis courses?

Popular platforms include Coursera, Udemy, edX, DataCamp, and LinkedIn
Learning, which offer courses ranging from beginner to advanced levels on
PCA.



Additional Resources

1. Principal Component Analysis by I.T. Jolliffe

This book is considered a classic and comprehensive introduction to principal
component analysis (PCA). It covers the mathematical foundations, practical
applications, and variations of PCA in detail. The author balances theory
with examples, making it suitable for both beginners and advanced learners in
statistics and data science.

2. Applied Principal Component Analysis by Richard A. Johnson and Dean W.
Wichern

Focused on practical applications, this book explains PCA concepts clearly
and demonstrates how to apply them to real-world data sets. It includes
exercises and case studies across different fields, helping readers develop
hands-on skills in dimension reduction and data interpretation.

3. Pattern Recognition and Machine Learning by Christopher M. Bishop

While not solely about PCA, this influential text covers PCA extensively as
part of unsupervised learning methods. It presents PCA in the context of
broader machine learning techniques, providing insights into its role in
pattern recognition and dimensionality reduction.

4. Elements of Statistical Learning: Data Mining, Inference, and Prediction
by Trevor Hastie, Robert Tibshirani, and Jerome Friedman

This widely used book covers various statistical learning methods, including
a detailed discussion on PCA. It emphasizes the theoretical underpinnings and
practical aspects of PCA within the framework of statistical modeling and
prediction.

5. Data Analysis and Graphics Using R: An Example-Based Approach by John
Maindonald and W. John Braun

This text provides an applied approach to PCA using the R programming
language. It guides readers through data analysis workflows, illustrating PCA
implementation and interpretation with practical examples and graphical
visualizations.

6. Multivariate Statistical Methods: A Primer by Bryan F.J. Manly

A concise introduction to multivariate analysis, this book presents PCA as a
key technique for reducing dimensionality. It's accessible to newcomers and
includes explanations of PCA algorithms, assumptions, and applications in
various scientific disciplines.

7. Introduction to Data Mining by Pang-Ning Tan, Michael Steinbach, and Vipin
Kumar

This book introduces data mining concepts with PCA as a fundamental method
for feature extraction and dimensionality reduction. It provides clear
explanations, algorithms, and case studies that show how PCA enhances data
mining processes.

8. Machine Learning with R by Brett Lantz
This practical guide covers PCA within the broader context of machine



learning using R. It offers step-by-step instructions for performing PCA,
interpreting results, and integrating PCA into predictive modeling workflows.

9. Exploratory Data Analysis with MATLAB by Wendy L. Martinez and Angel R.
Martinez

Focusing on exploratory data analysis techniques, this book includes a
thorough treatment of PCA with MATLAB examples. It is designed for engineers
and scientists looking to apply PCA in exploratory phases of data analysis
and feature extraction.
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principal component analysis course: Practical Guide To Principal Component Methods
in R Alboukadel KASSAMBARA, 2017-08-23 Although there are several good books on principal
component methods (PCMs) and related topics, we felt that many of them are either too theoretical
or too advanced. This book provides a solid practical guidance to summarize, visualize and interpret
the most important information in a large multivariate data sets, using principal component methods
in R. The visualization is based on the factoextra R package that we developed for creating easily
beautiful ggplot2-based graphs from the output of PCMs. This book contains 4 parts. Part I provides
a quick introduction to R and presents the key features of FactoMineR and factoextra. Part II
describes classical principal component methods to analyze data sets containing, predominantly,
either continuous or categorical variables. These methods include: Principal Component Analysis
(PCA, for continuous variables), simple correspondence analysis (CA, for large contingency tables
formed by two categorical variables) and Multiple CA (MCA, for a data set with more than 2
categorical variables). In Part III, you'll learn advanced methods for analyzing a data set containing
a mix of variables (continuous and categorical) structured or not into groups: Factor Analysis of
Mixed Data (FAMD) and Multiple Factor Analysis (MFA). Part IV covers hierarchical clustering on
principal components (HCPC), which is useful for performing clustering with a data set containing
only categorical variables or with a mixed data of categorical and continuous variables.

principal component analysis course: Principal Component Analysis I.T. Jolliffe,
2013-03-09 Principal component analysis is probably the oldest and best known of the It was first
introduced by Pearson (1901), techniques ofmultivariate analysis. and developed independently by
Hotelling (1933). Like many multivariate methods, it was not widely used until the advent of
electronic computers, but it is now well entrenched in virtually every statistical computer package.
The central idea of principal component analysis is to reduce the dimen sionality of a data set in
which there are a large number of interrelated variables, while retaining as much as possible of the
variation present in the data set. This reduction is achieved by transforming to a new set of
variables, the principal components, which are uncorrelated, and which are ordered so that the first
few retain most of the variation present in all of the original variables. Computation of the principal
components reduces to the solution of an eigenvalue-eigenvector problem for a positive-semidefinite
symmetrie matrix. Thus, the definition and computation of principal components are straightforward
but, as will be seen, this apparently simple technique has a wide variety of different applications, as
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well as a number of different deri vations. Any feelings that principal component analysis is a narrow
subject should soon be dispelled by the present book; indeed some quite broad topics which are
related to principal component analysis receive no more than a brief mention in the final two
chapters.

principal component analysis course: Factor analysis and principal component analysis
Di Franco, Marradi, 2013

principal component analysis course: Principal Component Analysis and Randomness Test
for Big Data Analysis Mieko Tanaka-Yamawaki, Yumihiko Ikura, 2023-05-23 This book presents the
novel approach of analyzing large-sized rectangular-shaped numerical data (so-called big data). The
essence of this approach is to grasp the meaning of the data instantly, without getting into the
details of individual data. Unlike conventional approaches of principal component analysis,
randomness tests, and visualization methods, the authors' approach has the benefits of universality
and simplicity of data analysis, regardless of data types, structures, or specific field of science. First,
mathematical preparation is described. The RMT-PCA and the RMT-test utilize the cross-correlation
matrix of time series, C = XXT, where X represents a rectangular matrix of N rows and L columns
and XT represents the transverse matrix of X. Because C is symmetric, namely, C = CT, it can be
converted to a diagonal matrix of eigenvalues by a similarity transformation SCS-1 = SCST using an
orthogonal matrix S. When N is significantly large, the histogram of the eigenvalue distribution can
be compared to the theoretical formula derived in the context of the random matrix theory (RMT, in
abbreviation). Then the RMT-PCA applied to high-frequency stock prices in Japanese and American
markets is dealt with. This approach proves its effectiveness in extracting trendy business sectors of
the financial market over the prescribed time scale. In this case, X consists of N stock- prices of
length L, and the correlation matrix C is an N by N square matrix, whose element at the i-th row and
j-th column is the inner product of the price time series of the length L of the i-th stock and the j-th
stock of the equal length L. Next, the RMT-test is applied to measure randomness of various random
number generators, including algorithmically generated random numbers and physically generated
random numbers. The book concludes by demonstrating two applications of the RMT-test: (1) a
comparison of hash functions, and (2) stock prediction by means of randomness, including a new
index of off-randomness related to market decline.

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

principal component analysis course: A User's Guide to Principal Components ]J. Edward
Jackson, 2005-01-21 WILEY-INTERSCIENCE PAPERBACK SERIES The Wiley-Interscience
Paperback Series consists of selected books that have been made more accessible to consumers in
an effort to increase global appeal and general circulation. With these new unabridged softcover
volumes, Wiley hopes to extend the lives of these works by making them available to future
generations of statisticians, mathematicians, and scientists. From the Reviews of A User’s Guide to
Principal Components The book is aptly and correctly named-A User’s Guide. It is the kind of book
that a user at any level, novice or skilled practitioner, would want to have at hand for autotutorial,
for refresher, or as a general-purpose guide through the maze of modern PCA. -Technometrics I
recommend A User’s Guide to Principal Components to anyone who is running multivariate analyses,
or who contemplates performing such analyses. Those who write their own software will find the
book helpful in designing better programs. Those who use off-the-shelf software will find it
invaluable in interpreting the results. -Mathematical Geology

principal component analysis course: Principal Component Analysis Networks and
Algorithms Xiangyu Kong, Changhua Hu, Zhansheng Duan, 2017-01-09 This book not only provides a
comprehensive introduction to neural-based PCA methods in control science, but also presents many
novel PCA algorithms and their extensions and generalizations, e.g., dual purpose, coupled PCA,
GED, neural based SVD algorithms, etc. It also discusses in detail various analysis methods for the
convergence, stabilizing, self-stabilizing property of algorithms, and introduces the deterministic
discrete-time systems method to analyze the convergence of PCA/MCA algorithms. Readers should




be familiar with numerical analysis and the fundamentals of statistics, such as the basics of least
squares and stochastic algorithms. Although it focuses on neural networks, the book only presents
their learning law, which is simply an iterative algorithm. Therefore, no a priori knowledge of neural
networks is required. This book will be of interest and serve as a reference source to researchers
and students in applied mathematics, statistics, engineering, and other related fields.

principal component analysis course: Event-related Potentials Todd C. Handy, 2005 The
first comprehensive handbook to detail ERP methodology, covering experimental design, data
analysis, and special applications.

principal component analysis course: A First Course in Multivariate Statistics Bernard Flury,
2013-03-09 My goal in writing this book has been to provide teachers and students of multi variate
statistics with a unified treatment ofboth theoretical and practical aspects of this fascinating area.
The text is designed for a broad readership, including advanced undergraduate students and
graduate students in statistics, graduate students in bi ology, anthropology, life sciences, and other
areas, and postgraduate students. The style of this book reflects my beliefthat the common
distinction between multivariate statistical theory and multivariate methods is artificial and should
be abandoned. I hope that readers who are mostly interested in practical applications will find the
theory accessible and interesting. Similarly I hope to show to more mathematically interested
students that multivariate statistical modelling is much more than applying formulas to data sets.
The text covers mostly parametric models, but gives brief introductions to computer-intensive
methods such as the bootstrap and randomization tests as well. The selection of material reflects my
own preferences and views. My principle in writing this text has been to restrict the presentation to
relatively few topics, but cover these in detail. This should allow the student to study an area deeply
enough to feel comfortable with it, and to start reading more advanced books or articles on the same
topic.

principal component analysis course: Generalized Principal Component Analysis René
Vidal, Yi Ma, Shankar Sastry, 2016-04-11 This book provides a comprehensive introduction to the
latest advances in the mathematical theory and computational tools for modeling high-dimensional
data drawn from one or multiple low-dimensional subspaces (or manifolds) and potentially corrupted
by noise, gross errors, or outliers. This challenging task requires the development of new algebraic,
geometric, statistical, and computational methods for efficient and robust estimation and
segmentation of one or multiple subspaces. The book also presents interesting real-world
applications of these new methods in image processing, image and video segmentation, face
recognition and clustering, and hybrid system identification etc. This book is intended to serve as a
textbook for graduate students and beginning researchers in data science, machine learning,
computer vision, image and signal processing, and systems theory. It contains ample illustrations,
examples, and exercises and is made largely self-contained with three Appendices which survey
basic concepts and principles from statistics, optimization, and algebraic-geometry used in this book.
René Vidal is a Professor of Biomedical Engineering and Director of the Vision Dynamics and
Learning Lab at The Johns Hopkins University. Yi Ma is Executive Dean and Professor at the School
of Information Science and Technology at ShanghaiTech University. S. Shankar Sastry is Dean of the
College of Engineering, Professor of Electrical Engineering and Computer Science and Professor of
Bioengineering at the University of California, Berkeley.

principal component analysis course: Principal Component Analysis Parinya Sanguansat,
2012-03-07 This book is aimed at raising awareness of researchers, scientists and engineers on the
benefits of Principal Component Analysis (PCA) in data analysis. In this book, the reader will find the
applications of PCA in fields such as energy, multi-sensor data fusion, materials science, gas
chromatographic analysis, ecology, video and image processing, agriculture, color coating, climate
and automatic target recognition.

principal component analysis course: Constrained Principal Component Analysis and
Related Techniques Yoshio Takane, 2016-04-19 In multivariate data analysis, regression
techniques predict one set of variables from another while principal component analysis (PCA) finds



a subspace of minimal dimensionality that captures the largest variability in the data. How can
regression analysis and PCA be combined in a beneficial way? Why and when is it a good idea to
combine them? Wha

principal component analysis course: Advances in Principal Component Analysis Fausto
Pedro Garcia Marquez, 2022-08-25 This book describes and discusses the use of principal
component analysis (PCA) for different types of problems in a variety of disciplines, including
engineering, technology, economics, and more. It presents real-world case studies showing how PCA
can be applied with other algorithms and methods to solve both large and small and static and
dynamic problems. It also examines improvements made to PCA over the years.

principal component analysis course: Information Computing and Applications
Chunfeng Liu, Jincai Chang, Aimin Yang, 2011-12-18 The two-volume set, CCIS 243 and CCIS 244,
constitutes the refereed proceedings of the Second International Conference on Information
Computing and Applications, ICICA 2010, held in Qinhuangdao, China, in October 2011. The 191
papers presented in both volumes were carefully reviewed and selected from numerous submissions.
They are organized in topical sections on computational statistics, social networking and computing,
evolutionary computing and applications, information education and application, internet and web
computing, scientific and engineering computing, system simulation computing, bio-inspired and
DNA computing, internet and Web computing, multimedia networking and computing, parallel and
distributed computing.

principal component analysis course: Advances in Principal Component Analysis Ganesh R.
Naik, 2017-12-11 This book reports on the latest advances in concepts and further developments of
principal component analysis (PCA), addressing a number of open problems related to dimensional
reduction techniques and their extensions in detail. Bringing together research results previously
scattered throughout many scientific journals papers worldwide, the book presents them in a
methodologically unified form. Offering vital insights into the subject matter in self-contained
chapters that balance the theory and concrete applications, and especially focusing on open
problems, it is essential reading for all researchers and practitioners with an interest in PCA.

principal component analysis course: e-Learning, e-Education, and Online Training Weina
Fu, Shuai Liu, Jianhua Dai, 2021-08-04 This 2-volume set constitutes the proceedings of the 7th
International Conference on e-Learning, e-Education, and Online Training, eLEOT 2021, held in
Xinxiang, China, in June 2021. The 104 full papers presented were carefully reviewed and selected
from 218 submissions. The papers are structured into two subject areas: New Trends of Teaching:
Evaluation, Reform and Practice, and Intelligent Learning and Education. They focus on most recent
and innovative trends and new technologies of online education which grows quickly and becomes
the educational trend today. The theme of eLEOT 2021 was “The Educational Revolution:
Opportunities and Challenges brought by COVID-19”.

principal component analysis course: Opto-Mechatronic Systems Handbook Hyungsuck Cho,
2002-09-30 Opto-mechatronics-the fusion of optical and mechatronic technologies-has been integral
in the evolution of machines, systems, and products that are smaller and more precise, more
intelligent, and more autonomous. For the technology to reach its full potential, however, engineers
and researchers from many disciplines must learn to work together through every phase of system
development. To date, little effort has been expended, either in practice or in the literature, to
eliminate the boundaries that exist between the optics and mechatronics communities. The
Opto-Mechatronics Systems Handbook is the first step in that direction. Richly illustrated and
featuring contributions from an international panel of experts, it meets three essential objectives: O
Present the definitions, fundamentals, and applications of the technology O Provide a
multidisciplinary perspective that shows how optical systems and devices can be integrated with
mechatronic systems at all stages, from conceptualization to design and manufacturing O
Demonstrate the roles and synergistic effects of optical systems in overall system performance Along
with his fresh approach and systems perspective, the editor has taken care to address real
cutting-edge technologies, including precision opto-mechatronic systems, intelligent robots, and



opto-microsensors. Ultimately, the Opto-Mechatronics Systems Handbook provides readers with the
technological foundation for developing further innovative products and systems.

principal component analysis course: A Course in Mathematical Statistics and Large
Sample Theory Rabi Bhattacharya, Lizhen Lin, Victor Patrangenaru, 2016-08-13 This
graduate-level textbook is primarily aimed at graduate students of statistics, mathematics, science,
and engineering who have had an undergraduate course in statistics, an upper division course in
analysis, and some acquaintance with measure theoretic probability. It provides a rigorous
presentation of the core of mathematical statistics. Part I of this book constitutes a one-semester
course on basic parametric mathematical statistics. Part II deals with the large sample theory of
statistics - parametric and nonparametric, and its contents may be covered in one semester as well.
Part III provides brief accounts of a number of topics of current interest for practitioners and other
disciplines whose work involves statistical methods.

principal component analysis course: A Step-by-Step Approach to Using SAS for Univariate
& Multivariate Statistics Norm O'Rourke, Larry Hatcher, Edward J. Stepanski, 2005 Providing
practice data inspired by actual studies, this book explains how to choose the right statistic,
understand the assumptions underlying the procedure, prepare an SAS program for an analysis,
interpret the output, and summarize the analysis and results according to the format prescribed in
the Publication Manual of the American Psychological Association.

principal component analysis course: Modeling Methods for Marine Science David M.
Glover, William J. Jenkins, Scott C. Doney, 2011-06-02 This advanced textbook on modeling, data
analysis and numerical techniques for marine science has been developed from a course taught by
the authors for many years at the Woods Hole Oceanographic Institute. The first part covers
statistics: singular value decomposition, error propagation, least squares regression, principal
component analysis, time series analysis and objective interpolation. The second part deals with
modeling techniques: finite differences, stability analysis and optimization. The third part describes
case studies of actual ocean models of ever increasing dimensionality and complexity, starting with
zero-dimensional models and finishing with three-dimensional general circulation models.
Throughout the book hands-on computational examples are introduced using the MATLAB
programming language and the principles of scientific visualization are emphasised. Ideal as a
textbook for advanced students of oceanography on courses in data analysis and numerical
modeling, the book is also an invaluable resource for a broad range of scientists undertaking
modeling in chemical, biological, geological and physical oceanography.
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