
principal component analysis jmp
principal component analysis jmp is a powerful statistical technique used to
simplify complex data sets by reducing their dimensionality while preserving
most of the original variability. JMP, a widely recognized statistical
software, offers robust tools for performing principal component analysis
(PCA) efficiently and effectively. This article explores the fundamentals of
PCA, its implementation in JMP, and the benefits it provides for data
analysis and visualization. Readers will gain insight into the step-by-step
process of conducting PCA in JMP, interpreting results, and applying these
insights to real-world problems. Additionally, advanced options and best
practices for leveraging PCA in JMP will be discussed to enhance analytical
outcomes. Understanding the synergy between PCA and JMP can significantly
improve the accuracy and clarity of multivariate data analysis. The following
sections will guide through the essential aspects of principal component
analysis in JMP.

Understanding Principal Component Analysis

Performing Principal Component Analysis in JMP

Interpreting PCA Results in JMP

Applications of Principal Component Analysis in JMP

Advanced Features and Tips for PCA in JMP

Understanding Principal Component Analysis
Principal component analysis is a statistical method used to transform a
large set of variables into a smaller one that still contains most of the
information in the large set. This reduction is achieved by identifying
principal components, which are new uncorrelated variables constructed as
linear combinations of the original variables. PCA helps in uncovering
patterns in data, detecting outliers, and simplifying data visualization. It
is widely used in fields such as finance, biology, marketing, and engineering
to analyze complex multivariate data.

Concept and Objectives of PCA
The primary objective of PCA is dimensionality reduction while maintaining as
much variance as possible from the original data. By doing so, PCA improves
the interpretability of data and reduces computational overhead. The
principal components are ordered such that the first component accounts for



the largest variance, the second component accounts for the next largest, and
so on. PCA assumes that the directions of maximum variance represent the most
important dynamics of the data.

Mathematical Foundation
PCA involves calculating the covariance matrix of the data, followed by
eigenvalue decomposition. The eigenvectors correspond to the principal
components, and the eigenvalues indicate the amount of variance captured by
each component. The transformation projects the original data onto the
eigenvectors to obtain the new principal component scores. This mathematical
framework ensures that the principal components are orthogonal and capture
decreasing amounts of variance.

Performing Principal Component Analysis in JMP
JMP provides an intuitive and interactive environment to perform PCA,
enabling users to analyze multivariate data sets efficiently. The software’s
graphical user interface simplifies the setup process and offers detailed
options for customization. Performing PCA in JMP involves importing data,
selecting variables, and running the analysis through built-in platforms.

Data Preparation and Input
Before conducting PCA in JMP, it is critical to prepare the data properly.
This includes ensuring that variables are on comparable scales through
standardization or normalization, handling missing values, and selecting
relevant variables for analysis. JMP supports importing data from various
sources such as Excel spreadsheets, CSV files, and databases, facilitating
seamless integration.

Step-by-Step PCA in JMP
The process of executing PCA in JMP typically follows these steps:

Open JMP and load the dataset.1.

Navigate to the Analyze menu and select Multivariate Methods, then2.
choose Principal Components.

Select the variables to include in the analysis.3.

Configure options such as standardization, number of components to4.
retain, and graphical outputs.



Run the analysis to generate results including eigenvalues, component5.
loadings, and score plots.

This streamlined workflow ensures that users can conduct PCA without
requiring extensive programming knowledge.

Interpreting PCA Results in JMP
Interpreting the output from principal component analysis in JMP is crucial
for extracting meaningful insights from the data. JMP provides various tables
and graphical representations to aid in understanding the relationships among
variables and principal components.

Eigenvalues and Variance Explained
The eigenvalues indicate the amount of variance each principal component
accounts for. JMP displays these values along with the proportion and
cumulative proportion of variance explained. Analysts typically select
components that explain a significant portion of the total variance, often
using criteria such as the Kaiser criterion (eigenvalues greater than 1) or
scree plots.

Component Loadings and Scores
Component loadings represent the correlation between original variables and
principal components. High loadings indicate strong relationships, which
helps in interpreting the meaning of each component. JMP also presents
component scores for each observation, enabling further analysis such as
clustering or trend identification in reduced dimensional space.

Visualization Tools in JMP
JMP incorporates various visualization tools for PCA, including biplots,
scree plots, and score plots. These visualizations help in assessing data
structure, identifying groupings or outliers, and communicating results
effectively to stakeholders. Interactive graphics allow users to explore
components and variables dynamically.

Applications of Principal Component Analysis in
JMP
Principal component analysis in JMP is employed across numerous domains to
address complex data analysis challenges. The flexibility and depth of JMP’s



PCA capabilities make it suitable for diverse applications.

Data Reduction and Feature Extraction
PCA reduces the number of variables while preserving essential information,
beneficial for simplifying models and improving computational efficiency. In
machine learning workflows, PCA serves as a feature extraction technique that
enhances model performance by eliminating multicollinearity and noise.

Exploratory Data Analysis
Researchers and analysts use PCA in JMP for exploratory data analysis to
detect patterns, clusters, and outliers. This approach aids in hypothesis
generation and data-driven decision-making by revealing underlying data
structure not apparent in raw variables.

Quality Control and Process Monitoring
In manufacturing and engineering, PCA assists in quality control by
monitoring process variations and detecting anomalies. JMP’s PCA tools enable
real-time visualization of process data, facilitating early intervention and
optimization.

Advanced Features and Tips for PCA in JMP
JMP offers advanced options to refine PCA analysis and maximize its utility.
Leveraging these features can lead to more insightful and accurate results.

Handling Missing Data and Outliers
JMP provides methods for dealing with missing data such as imputation or
exclusion, which are essential for reliable PCA outcomes. Additionally, the
software identifies outliers that may distort principal components and offers
tools to examine and address these observations.

Customizing PCA Outputs
Users can customize PCA outputs in JMP by selecting the number of components
to retain, choosing rotation methods, and modifying display options. These
adjustments help tailor the analysis to specific research questions and
improve interpretability.



Integration with Other JMP Features
PCA results in JMP can be integrated with other analytic platforms such as
clustering, regression, or design of experiments (DOE). This integration
facilitates comprehensive multivariate analysis pipelines and advanced data
modeling strategies.

Standardize variables before PCA for consistent scaling

Use scree plots to determine the optimal number of components

Interpret component loadings carefully to understand variable
contributions

Combine PCA with clustering for enhanced data segmentation

Leverage JMP’s interactive graphics to explore data dynamically

Frequently Asked Questions

What is Principal Component Analysis (PCA) in JMP?
Principal Component Analysis (PCA) in JMP is a statistical technique used to
reduce the dimensionality of data by transforming original variables into a
new set of uncorrelated variables called principal components, which capture
the maximum variance in the data.

How do you perform PCA in JMP software?
To perform PCA in JMP, go to Analyze > Multivariate Methods > Principal
Components. Then select the variables you want to include, configure options
if needed, and run the analysis to obtain principal components and related
plots.

Can JMP handle missing data when performing PCA?
JMP can handle missing data in PCA by using listwise deletion by default,
meaning it excludes rows with missing values. However, users can preprocess
data to impute missing values before performing PCA for better results.

What are the key outputs of PCA in JMP?
Key outputs of PCA in JMP include eigenvalues, variance explained by each
principal component, component loadings, score plots, scree plots, and
biplots that help interpret the contribution of variables and observations.



How can I interpret the scree plot in JMP PCA
results?
The scree plot in JMP PCA shows eigenvalues against component numbers. You
interpret it by looking for the 'elbow' point where the explained variance
levels off, helping decide how many principal components to retain.

Is it possible to visualize PCA results
interactively in JMP?
Yes, JMP provides interactive visualizations for PCA such as score plots and
biplots where users can hover over points, color by grouping variables, and
explore relationships among components and observations.

How does JMP standardize variables before PCA?
By default, JMP standardizes variables to have mean zero and unit variance
before performing PCA, ensuring variables with different scales contribute
equally to the analysis.

Can PCA in JMP be used for categorical data?
PCA in JMP is designed for continuous numerical data. For categorical data,
other methods like Multiple Correspondence Analysis (MCA) are recommended,
although some preprocessing like dummy coding might be applied before PCA.

Additional Resources
1. Principal Component Analysis with JMP: A Practical Guide
This book offers a comprehensive introduction to principal component analysis
(PCA) using JMP software. It guides readers through data preprocessing,
performing PCA, and interpreting results with clear examples. The practical
approach helps users apply PCA in various fields such as marketing, genetics,
and engineering.

2. Multivariate Analysis Using JMP: Focus on Principal Component Analysis
Focusing on multivariate techniques, this book emphasizes PCA as a key method
for data reduction and pattern recognition. It provides step-by-step
instructions on implementing PCA in JMP, supported by real-world datasets and
graphical outputs. Readers gain insights into model diagnostics and
validation.

3. Applied Principal Component Analysis with JMP
Designed for practitioners, this book bridges theory and application of PCA
using JMP. It covers the mathematical foundation briefly but prioritizes
practical workflows, including data visualization and interpretation of
principal components. Case studies from business and science illustrate the
methodology’s versatility.



4. Data Exploration and Dimension Reduction in JMP: Principal Component
Analysis
This title focuses on exploratory data analysis and dimension reduction
techniques, highlighting the use of PCA in JMP. It explains how PCA can
uncover hidden structures in complex datasets and improve predictive
modeling. The book includes tutorials on customizing JMP graphs and reports.

5. JMP for Data Scientists: Mastering Principal Component Analysis
Aimed at data scientists, this book dives deep into PCA, covering advanced
topics like scaling, rotation, and biplots within JMP. It offers strategies
to handle large datasets and interpret multidimensional data effectively. The
text also discusses integrating PCA with other analytical methods within JMP.

6. Statistical Learning with JMP: Principal Component Analysis and Beyond
This book integrates PCA within the broader context of statistical learning
using JMP. It explores how PCA can be combined with clustering, regression,
and classification to enhance model performance. Practical exercises and JMP
scripts help readers develop hands-on expertise.

7. Exploratory Data Analysis Using JMP: Principal Component Analysis
Techniques
Focusing on exploratory data analysis, this book illustrates how PCA helps
simplify complex data structures using JMP tools. It emphasizes graphical
interpretation and interactive data exploration features in JMP. The book is
suitable for beginners seeking to understand PCA fundamentals.

8. JMP Essentials for Principal Component Analysis
This concise guide covers essential aspects of performing PCA in JMP, from
data input to result visualization. It highlights common pitfalls and best
practices to ensure reliable analysis. The straightforward explanations make
it accessible for students and professionals new to PCA.

9. Advanced Multivariate Techniques in JMP: Principal Component Analysis and
Applications
Targeting advanced users, this book delves into sophisticated PCA methods and
their applications using JMP. Topics include handling missing data, robust
PCA, and integration with other multivariate analyses. The book includes case
studies in finance, biology, and quality control to demonstrate practical
uses.
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  principal component analysis jmp: Fundamentals of Predictive Analytics with JMP, Second
Edition Ron Klimberg, B. D. McCullough, 2017-12-19 Going beyond the theoretical foundation, this
step-by-step book gives you the technical knowledge and problem-solving skills that you need to
perform real-world multivariate data analysis. --
  principal component analysis jmp: Solid-Phase Microextraction Constantinos K. Zacharis,
Paraskevas D. Tzanavaras, 2020-02-07 This book covers the most recent research activities and
achievements regarding to the solid phase microextraction (SPME) technique. It is a powerful
sample preparation tool that addresses the new challenges of analytical laboratories. Among others,
its fundamental applications involved the sampling of volatile compounds from various matrixes. The
demonstrated topics ranged from aroma characterization of various fruits, essential oils to the
utilization of SPME for in-tube extraction and isolation of selected compounds from complex samples
followed by state-of-the-art analytical techniques.
  principal component analysis jmp: AI in Chemical Engineering José A. Romagnoli, Luis
Briceño-Mena, Vidhyadhar Manee, 2024-12-31 Industry 4.0 is revolutionizing chemical
manufacturing. Today's chemical companies are swiftly embracing the digital era, recognizing the
significant benefits of interconnected products, production equipment, and personnel. As technology
advances and production volumes grow, there is an increasing need for new computational tools and
innovative solutions to address everyday challenges. AI in Chemical Engineering: Unlocking the
Power Within Data introduces readers to the essential concepts of machine learning and their
application in the chemical and process industries, aiming to enhance efficiency, adaptability, and
profitability. This work delves into the transformation of traditional plant operations into integrated
and intelligent systems, providing readers with a foundation for developing and understanding the
tools necessary for data collection and analysis, thereby gaining valuable insights and practical
applications. Introduces the principles and applications of unsupervised learning and discusses the
role of machine learning in extracting information from plant data and transforming it into
knowledge Conveys the concepts, principles, and applications of supervised learning, setting the
stage for developing advanced monitoring systems, complex predictive models, and advanced
computer vision applications Explores implementation of reinforced learning ideas for chemical
process control and optimization, investigating various model structures and discussing their
practical implementation in both simulation and experimental units Incorporates sample code
examples in Python to illustrate key concepts Includes real-life case studies in the context of
chemical engineering and covers a wide variety of chemical engineering applications from oil and
gas to bioengineering and electrochemistry Clearly defines types of problems in chemical
engineering subject to AI solutions and relates them to subfields of AI This practical text, designed
for advanced chemical engineering students and industry practitioners, introduces concepts and
theories in a logical and sequential manner. It serves as an essential resource, helping readers
understand both current and emerging developments in this important and evolving field.
  principal component analysis jmp: Statistical Approaches to Paul’s Letters Paul Robertson,
2025-09-18 This book demonstrates the utility of statistical and computational approaches to Paul’s
letters. Such work helps resolve questions of authorship, describes and quantifies aspects of Paul’s
style, and explains structural relationships within and between Paul’s letters. A series of linked case
studies deploy a shared set of top-down stylistic features to differentially analyse Paul’s seven
undisputed letters. Each chapter explores a different digital approach, co-written with a subject
expert in this method. Chapters range from a history of the field to theoretical branches of
mathematics, with each chapter providing a case study applying a different method to issues within
Pauline Studies, with progressively more sophisticated statistical, computational, and mathematical
models.
  principal component analysis jmp: Bioinformatics and Biomedical Engineering Ignacio Rojas,
Francisco Ortuño, 2017-03-30 This two volume set LNBI 10208 and LNBI 10209 constitutes the
proceedings of the 5th International Work-Conference on Bioinformatics and Biomedical
Engineering, IWBBIO 2017, held in Granada, Spain, in April 2017. The 122 papers presented were



carefully reviewed and selected from 309 submissions. The scope of the conference spans the
following areas: advances in computational intelligence for critical care; bioinformatics for
healthcare and diseases; biomedical engineering; biomedical image analysis; biomedical signal
analysis; biomedicine; challenges representing large-scale biological data; computational genomics;
computational proteomics; computational systems for modeling biological processes; data driven
biology - new tools, techniques and resources; eHealth; high-throughput bioinformatic tools for
genomics; oncological big data and new mathematical tools; smart sensor and sensor-network
architectures; time lapse experiments and multivariate biostatistics.
  principal component analysis jmp: Forty Years in the South Seas Anne Ford, Ben Shaw,
Dylan Gaffney, 2024-05-09 “This edited volume of invited chapters honours the four decades of
fundamental research by archaeologist Glenn Summerhayes into the human prehistory of the islands
of the western Pacific, especially New Guinea and its offshore islands. This area helped to shape and
direct many ancient dispersal events associated with Homo sapiens, initially from Africa more than
50,000 years ago, through the lower latitudes of Asia, into Australia, New Guinea, the Bismarck
Archipelago, and possibly the Solomon Islands. Around 3000 years ago, coastal regions of northern
and eastern New Guinea, and the islands of Melanesia beyond, played a major role in the Oceanic
migrations of Austronesian-speaking peoples from southern China and Southeast Asia, migrations
that have recently attained new levels of genetic complexity through the analysis of ancient DNA
from human remains. For the first time, humans of both Southeast Asian and New Guinea/Bismarck
genetic origin reached the islands of Remote Oceania, beyond the Solomons. Many of the chapters in
this book deal with archaeological aspects of this Austronesian maritime expansion (which never
seriously impacted the populations of the New Guinea Highlands), especially as revealed through the
analysis of Lapita pottery and associated artefacts. Other chapters offer archaeological perspectives
on trade and exchange, and on related topics that extend into the ethnographic era. The research of
Glenn Summerhayes stands centrally amongst all these offerings, ranging from the discovery of
some of the oldest traces of Pleistocene human settlement in Papua New Guinea to documentation of
the remarkable phenomenon of Lapita expansion through Melanesia into western Polynesia around
3000 years ago. This volume is a fitting celebration of a remarkable career in western Pacific
archaeology and population history.” — Emeritus Professor Peter Bellwood, The Australian National
University
  principal component analysis jmp: Quantitative Approaches to Plant Breeding: Concepts,
Strategies and Practical Applications Suchismita Mondal, Rodomiro Ortiz, Leonardo Abdiel Crespo
Herrera, 2022-08-31
  principal component analysis jmp: Fuzzy Systems and Data Mining III Antonio J.
Tallón-Ballesteros, Kaicheng Li, 2017-11-15 Data science is proving to be one of the major trends of
the second decade of the 21st century. Even though the term was coined by Peter Naur in the mid
1960s as ‘datalogy’, or the science of data, it is in the context of data analytics, and especially of big
data, that data science has emerged as the new paradigm. Fuzzy and Crisp strategies are two of the
most widespread approaches within the computational intelligence umbrella. This book presents 65
papers from the 3rd International Conference on Fuzzy Systems and Data Mining (FSDM 2017), held
in Hualien, Taiwan, in November 2017. All papers were carefully reviewed by program committee
members, who took into consideration the breadth and depth of the research topics that fall within
the scope of FSDM. Offering a state-of-the-art overview of fuzzy systems and data mining, the
publication will be of interest to all those whose work involves data science.
  principal component analysis jmp: Monitoring Ecological Condition at Regional Scales
Shabeg S. Sandhu, Laura Jackson, Kay Austin, Jeffrey Hyland, Brian D. Melzian, Kevin Summers,
2012-12-06 The Environmental Monitoring and Assessment Program was created by EPA to develop
the capability for tracking the changing conditions of our natural resources and to give
environmental policy the advantages ofa sound scientific understanding of trends. Former EPA
Administrators recognized early that contemporary monitoring programs could not even quantify
simple unknowns like the number of lakes suffering from acid rain, let along determine if national



control policies were benefiting these lakes. Today, adding to acidification impacts are truly complex
problems such as determining the effects of climate change, of increases in ultraviolet light, toxic
chemicals, eutrophication and critical habitat loss. Also today, the Government Performance and
Results Act seeks to have agencies develop performance standards based on results rather than
simply on levels of programmatic activities. The charge to EMAP of ecosystems is, therefore, the
same today as it was a with respect to measuring the condition decade ago. We welcome the
increasing urgency for sound scientific monitoring methods and data by efforts to protect and
improve the environment. Systematic nationwide monitoring of natural resources is more than
anyone program can accomplish, however. In an era of declining budgets, it is crucial that
monitoring programs at all levels of government coordinate and share environmental data. EMAP
resources are dwarfed by the more than $500 million spent on federal monitoring activities each
year.
  principal component analysis jmp: IEEE Circuits & Devices , 1997
  principal component analysis jmp: InfoWorld , 1990-03-19 InfoWorld is targeted to Senior
IT professionals. Content is segmented into Channels and Topic Centers. InfoWorld also celebrates
people, companies, and projects.
  principal component analysis jmp: The First Discriminant Theory of Linearly Separable
Data Shuichi Shinmura, 2024-04-12 This book deals with the first discriminant theory of linearly
separable data (LSD), Theory3, based on the four ordinary LSD of Theory1 and 169 microarrays
(LSD) of Theory2. Furthermore, you can quickly analyze the medical data with the misclassified
patients which is the true purpose of diagnoses. Author developed RIP (Optimal-linear discriminant
function finding the combinatorial optimal solution) as Theory1 in decades ago, that found the
minimum misclassifications. RIP discriminated 63 (=26−1) models of Swiss banknote (200*6) and
found the minimum LSD: basic gene set (BGS). In Theory2, RIP discriminated Shipp microarray
(77*7129) which was LSD and had only 32 nonzero coefficients (first Small Matryoshka; SM1).
Because RIP discriminated another 7,097 genes and found SM2, the author developed the
Matryoshka feature selection Method 2 (Program 3), that splits microarray into many SMs.
Program4 can split microarray into many BGSs. Then, the wide columnLSD (Revolution-0), such as
microarray (np), is found to have several Matryoshka dolls, including SM up to BGS./p Theory3
shows the surprising results of six ordinary data re-analyzed by Theory1 and Theory2 knowledge.
Essence of Theory3 is described by using cephalopelvic disproportion (CPD) data. RIP discriminates
CPD data (240*19) and finds two misclassifications unique for cesarean and natural-born groups.
CPD238 omitting two patients becomes LSD, which is the first case selection method. Program4
finds BGS (14 vars.) the only variable selection method for Theory3. 32 (=25) models, including
BGS, become LSD among (219−1) models. Because Program2 confirms BGS has the minimum
average error rate, BGS is the most compact and best model satisfying Occam’s Razor. With this
book, physicians obtain complete diagnostic results for disease, and engineers can become a true
data scientist, by obtaining integral knowledge ofstatistics and mathematical programming with
simple programs.
  principal component analysis jmp: Pattern Recognition and Classification Geoff Dougherty,
2012-10-28 The use of pattern recognition and classification is fundamental to many of the
automated electronic systems in use today. However, despite the existence of a number of notable
books in the field, the subject remains very challenging, especially for the beginner. Pattern
Recognition and Classification presents a comprehensive introduction to the core concepts involved
in automated pattern recognition. It is designed to be accessible to newcomers from varied
backgrounds, but it will also be useful to researchers and professionals in image and signal
processing and analysis, and in computer vision. Fundamental concepts of supervised and
unsupervised classification are presented in an informal, rather than axiomatic, treatment so that
the reader can quickly acquire the necessary background for applying the concepts to real problems.
More advanced topics, such as semi-supervised classification, combining clustering algorithms and
relevance feedback are addressed in the later chapters. This book is suitable for undergraduates and



graduates studying pattern recognition and machine learning.
  principal component analysis jmp: Advanced Multitrait-Multimethod Analyses for the
Behavioral and Social Sciences Jonathan Lee Helm, 2021-07-19 This book summarizes a range of
new analytic tools for multitrait-multimethod (MTMM) data. Providing an expository yet accessible
approach to cutting-edge developments for MTMM analysis, a selection of quantitative researchers
reveal their recent contributions to the field including non-technical summaries and empirical
examples. The contributions inform quantitative social scientists of some of the most cutting-edge
developments for MTMM analysis. A range of developments have emerged over the past decade for
MTMM analyses, and this book presents these novel additions to the quantitative community as a
cohesive narrative. This book makes these recent MTMM contributions accessible to applied
researchers (most MTMM innovations are presented in less approachable journals for applied
researchers) by providing non-technical summaries and empirical examples. This book will serve as
a stepping stone for applied researchers seeking to adopt MTMM analysis into their program of
research, and will be relevant to researchers, both within a professional and academic context,
across the social and behavioral sciences.
  principal component analysis jmp: Genetics, Genomics and Breeding of Plant
Architecture, Biomass, Grain Quality and Grain Yield Traits in Rice and Wheat Gaoneng
Shao, 2024-02-23
  principal component analysis jmp: Fruit Ripening: From Present Knowledge to Future
Development José M. Palma, Francisco J. Corpas, Luciano Freschi, Victoriano Valpuesta, 2019-08-12
This Research Topic compiles the most recent advances made in cutting-edge research on fruit
ripening events, including crop species such as fig, watermelon, tomato, peach, berries, olive, etc.
From the regulation of metabolic pathways of physiological relevance for fruits to genetic and
molecular approaches, this piece of work covers current bio-technology cues like CRISPR/Cas9,
metagenomics, metabolomics, transcriptomics, microRNA, and others oriented towards future
improvement of fruit nutritional value. The editors hope the readers enjoy this work and
acknowledge the authors' great contributions to this Research Topic.
  principal component analysis jmp: Biopharmaceutical Manufacturing Ralf Pörtner,
2024-01-10 This volume “Cell Engineerring 11 - Biopharmaceutical Manufacturing: Progress, Trends
and Challenges” is a source of the latest innovative research and technical development in
biomanufacturing systems. It is organised into 2 parts: 1) Manufacturing of recombinant therapeutic
proteins (e.g. therapeutic antibodies, biosimilars/biogenerics) and 2) Manufacturing aspects of cell
and gene therapy. Each with selected chapters on the following topics for both up- and downstream,
such as: Advanced process strategies, especially continuous manufacturing, Advanced culture
techniques, especially single-use systems, Process transfer, scale-up/scale-down models, Processing
advances/Manufacturing productivity/efficiency, Model-assisted process understanding and
development/Digital Twins, Process controls and analytics, Quality control, Quality by design,
Facility design and full-scale commercial systems, manufacturing technology innovation. The book
comprises contributions of experts from academia and industry active in the field of cell culture
development for the production of recombinant proteins, cell therapy and gene therapy, with
consideration of Digital Twin ́s and facility design. The knowledge and expertise of the authors cover
disciplines like cell biology, engineering, biotechnology and biomedical sciences. Inevitably, some
omissions will occur in the test, but the authors have sought to avoid duplications by extensive
cross-referencing to chapters in other volumes of this series and elsewhere. We hope the volume
provides a useful compendium of techniques for scientists in industrial and research laboratories
active in this field.
  principal component analysis jmp: Quantitative analysis of neuroanatomy Julian M L Budd,
Hermann Cuntz, Stephen J Eglen, Patrik Krieger, 2016-03-22 The true revolution in the age of digital
neuroanatomy is the ability to extensively quantify anatomical structures and thus investigate
structure-function relationships in great detail. Large-scale projects were recently launched with the
aim of providing infrastructure for brain simulations. These projects will increase the need for a



precise understanding of brain structure, e.g., through statistical analysis and models. From articles
in this Research Topic, we identify three main themes that clearly illustrate how new quantitative
approaches are helping advance our understanding of neural structure and function. First, new
approaches to reconstruct neurons and circuits from empirical data are aiding neuroanatomical
mapping. Second, methods are introduced to improve understanding of the underlying principles of
organization. Third, by combining existing knowledge from lower levels of organization, models can
be used to make testable predictions about a higher-level organization where knowledge is absent or
poor. This latter approach is useful for examining statistical properties of specific network
connectivity when current experimental methods have not yet been able to fully reconstruct whole
circuits of more than a few hundred neurons.
  principal component analysis jmp: Debating Lapita Stuart Bedford, Matthew Spriggs,
2019-12-12 ‘This volume is the most comprehensive review of Lapita research to date, tackling many
of the lingering questions regarding origin and dispersal. Multidisciplinary in nature with a focus on
summarising new findings, but also identifying important gaps that can help direct future research.’
— Professor Scott Fitzpatrick, Department of Anthropology, University of Oregon ‘This substantial
volume offers a welcome update on the definition of the Lapita culture. It significantly refreshes the
knowledge on this foundational archaeological culture of the Pacific Islands in providing new data on
sites and assemblages, and new discussions of hypotheses previously proposed.’ — Dr Frédérique
Valentin, Centre national de la recherche scientifique (CNRS), Paris This volume comprises 23
chapters that focus on the archaeology of Lapita, a cultural horizon associated with the founding
populations who first colonised much of the south west Pacific some 3000 years ago. The Lapita
culture has been most clearly defined by its distinctive dentate-stamped decorated pottery and the
design system represented on it and on further incised pots. Modern research now encompasses a
whole range of aspects associated with Lapita and this is reflected in this volume. The broad
overlapping themes of the volume—Lapita distribution and chronology, society and
subsistence—relate to research questions that have long been debated in relation to Lapita.
  principal component analysis jmp: A Survival Guide for Research Scientists Ratna
Tantra, 2019-08-31 Research scientists play a pivotal role in society. Their passion for science will
drive them forward, leading to new discoveries that will ultimately make the world a better place.
Unfortunately, as the professional environment becomes more and more competitive, research
scientists today cannot just rely on technical knowledge to carve successful careers. Besides
technical skills, they will need to acquire other skills, such as how to communicate their science to
the outside world. A Survival Guide for Research Scientists is a one-stop-shop that will help you to
develop those core skills not often taught at school or university. The book has been written by an
author with more than 20 years of scientific research experience (across different scientific
disciplines). She has not only been a research scientist but also a writer, a consultant, a sole-trader
and a project manager. A Survival Guide for Research Scientists takes on a holistic approach in
order to help you pave the way for success. As such, it features practical guidelines on how to: •
conduct your scientific research (how to: do literature review, design experiments, adopt best
practice, ensure health and safety, etc.). • write and edit (reports, bid proposals, peer review
publications, etc). • interact with the outside world (be a team leader, manage a project, network,
deal with difficult people, do presentations, organise meetings, etc.). • look after your career (and
get your dream job). • look after yourself (and how to manage stress). • look for a job (develop your
CV, prepare for interviews, etc.). • become self-employed (and achieve business success). • deal with
redundancy (and move forward in life, etc) Whatever your scientific background may be, this book is
the perfect accompaniment, to guide you at every stage of your career.
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