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This book constitutes the refereed proceedings of the First Southern African Conference on Artificial
Intelligence Research, SACAIR 2020, held in Muldersdrift, South Africa, in February 2021. Due to
the COVID-19 pandemic the SACAIR 2020 has been postponed to February 2021. The 19 papers
presented were thoroughly reviewed and selected from 53 submissions. They are organized on the
topical sections on AI for ethics and society; AI in information systems, AI for development and
social good; applications of AI; knowledge representation and reasoning; machine learning theory.
Written for those who need an introduction, Applied Time Series Analysis reviews applications of
the popular econometric analysis technique across disciplines. Carefully balancing accessibility with
rigor, it spans economics, finance, economic history, climatology, meteorology, and public health.
Terence Mills provides a practical, step-by-step approach that emphasizes core theories and results
without becoming bogged down by excessive technical details. Including univariate and multivariate
techniques, Applied Time Series Analysis provides data sets and program files that support a broad
range of multidisciplinary applications, distinguishing this book from others. Focuses on practical
application of time series analysis, using step-by-step techniques and without excessive technical
detail Supported by copious disciplinary examples, helping readers quickly adapt time series analysis
to their area of study Covers both univariate and multivariate techniques in one volume Provides
expert tips on, and helps mitigate common pitfalls of, powerful statistical software including
EVIEWS and R Written in jargon-free and clear English from a master educator with 30 years+
experience explaining time series to novices Accompanied by a microsite with disciplinary data sets
and files explaining how to build the calculations used in examples
The 6-volume set, comprising the LNCS books 12535 until 12540, constitutes the refereed
proceedings of 28 out of the 45 workshops held at the 16th European Conference on Computer
Vision, ECCV 2020. The conference was planned to take place in Glasgow, UK, during August
23-28, 2020, but changed to a virtual format due to the COVID-19 pandemic. The 249 full papers,
18 short papers, and 21 further contributions included in the workshop proceedings were carefully
reviewed and selected from a total of 467 submissions. The papers deal with diverse computer vision
topics. Part VI focusses on reassessing the evaluation of object detection; computer vision problems
in plant phenotyping; fair face recognition and analysis; and perception through structured
generative models.
This book aims to provide readers with the current information, developments, and trends in a time
series analysis, particularly in time series data patterns, technical methodologies, and real-world
applications. This book is divided into three sections and each section includes two chapters. Section
1 discusses analyzing multivariate and fuzzy time series. Section 2 focuses on developing deep neural
networks for time series forecasting and classification. Section 3 describes solving real-world domainspecific problems using time series techniques. The concepts and techniques contained in this book
cover topics in time series research that will be of interest to students, researchers, practitioners, and
professors in time series forecasting and classification, data analytics, machine learning, deep
learning, and artificial intelligence.
Theory and Practice
Computer Vision – ECCV 2020 Workshops
First Southern African Conference for AI Research, SACAIR 2020, Muldersdrift, South Africa,
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February 22-26, 2021, Proceedings
Introduction to Time Series Forecasting With Python
Forecast, predict, and detect anomalies with state-of-the-art machine learning methods
Signal Processing for Neuroscientists
An Introduction to the Event-Related Potential Technique, second edition

This revised edition includes a New Intergalactic Introduction by the Author. Mary
Daly's New Intergalactic Introduction explores her process as a Crafty Pirate on the
Journey of Writing Gyn/Ecology and reveals the autobiographical context of this
"Thunderbolt of Rage" that she first hurled against the patriarchs in 1979 and no hurls
again in the Re-Surging Movement of Radical Feminism in the Be-Dazzling Nineties.
An introduction to a popular programming language for neuroscience research, taking
the reader from beginning to intermediate and advanced levels of MATLAB
programming. MATLAB is one of the most popular programming languages for
neuroscience and psychology research. Its balance of usability, visualization, and
widespread use makes it one of the most powerful tools in a scientist's toolbox. In this
book, Mike Cohen teaches brain scientists how to program in MATLAB, with a focus on
applications most commonly used in neuroscience and psychology. Although most
MATLAB tutorials will abandon users at the beginner's level, leaving them to sink or
swim, MATLAB for Brain and Cognitive Scientists takes readers from beginning to
intermediate and advanced levels of MATLAB programming, helping them gain real
expertise in applications that they will use in their work. The book offers a mix of
instructive text and rigorous explanations of MATLAB code along with programming tips
and tricks. The goal is to teach the reader how to program data analyses in neuroscience
and psychology. Readers will learn not only how to but also how not to program, with
examples of bad code that they are invited to correct or improve. Chapters end with
exercises that test and develop the skills taught in each chapter. Interviews with
neuroscientists and cognitive scientists who have made significant contributions their field
using MATLAB appear throughout the book. MATLAB for Brain and Cognitive
Scientists is an essential resource for both students and instructors, in the classroom or for
independent study.
Cover all the machine learning techniques relevant for forecasting problems, ranging
from univariate and multivariate time series to supervised learning, to state-of-the-art
deep forecasting models such as LSTMs, recurrent neural networks, Facebook’s opensource Prophet model, and Amazon’s DeepAR model. Rather than focus on a specific
set of models, this book presents an exhaustive overview of all the techniques relevant to
practitioners of forecasting. It begins by explaining the different categories of models that
are relevant for forecasting in a high-level language. Next, it covers univariate and
multivariate time series models followed by advanced machine learning and deep
learning models. It concludes with reflections on model selection such as benchmark
scores vs. understandability of models vs. compute time, and automated retraining and
updating of models. Each of the models presented in this book is covered in depth, with
an intuitive simple explanation of the model, a mathematical transcription of the idea,
and Python code that applies the model to an example data set. Reading this book will
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add a competitive edge to your current forecasting skillset. The book is also adapted to
those who have recently started working on forecasting tasks and are looking for an
exhaustive book that allows them to start with traditional models and gradually move into
more and more advanced models. What You Will Learn Carry out forecasting with
Python Mathematically and intuitively understand traditional forecasting models and
state-of-the-art machine learning techniques Gain the basics of forecasting and machine
learning, including evaluation of models, cross-validation, and back testing Select the
right model for the right use case Who This Book Is For The advanced nature of the later
chapters makes the book relevant for applied experts working in the domain of
forecasting, as the models covered have been published only recently. Experts working in
the domain will want to update their skills as traditional models are regularly being
outperformed by newer models.
This book provides a practical introduction to analyzing ecological data using real data
sets. The first part gives a largely non-mathematical introduction to data exploration,
univariate methods (including GAM and mixed modeling techniques), multivariate
analysis, time series analysis, and spatial statistics. The second part provides 17 case
studies. The case studies include topics ranging from terrestrial ecology to marine biology
and can be used as a template for a reader’s own data analysis. Data from all case
studies are available from www.highstat.com. Guidance on software is provided in the
book.
Analyzing Ecological Data
An Introduction to the Analysis of Physiological Signals
Spikes
Neural Data Science
The Metaethics of Radical Feminism
Linear Algebra: Theory, Intuition, Code
Time Series Analysis
Deep learning is often viewed as the exclusive domain of math PhDs and
big tech companies. But as this hands-on guide demonstrates,
programmers comfortable with Python can achieve impressive results in
deep learning with little math background, small amounts of data, and
minimal code. How? With fastai, the first library to provide a
consistent interface to the most frequently used deep learning
applications. Authors Jeremy Howard and Sylvain Gugger, the creators
of fastai, show you how to train a model on a wide range of tasks
using fastai and PyTorch. You’ll also dive progressively further into
deep learning theory to gain a complete understanding of the
algorithms behind the scenes. Train models in computer vision, natural
language processing, tabular data, and collaborative filtering Learn
the latest deep learning techniques that matter most in practice
Improve accuracy, speed, and reliability by understanding how deep
learning models work Discover how to turn your models into web
applications Implement deep learning algorithms from scratch Consider
the ethical implications of your work Gain insight from the foreword
by PyTorch cofounder, Soumith Chintala
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Learn how to apply the principles of machine learning to time series
modeling with this indispensable resource Machine Learning for Time
Series Forecasting with Python is an incisive and straightforward
examination of one of the most crucial elements of decision-making in
finance, marketing, education, and healthcare: time series modeling.
Despite the centrality of time series forecasting, few business
analysts are familiar with the power or utility of applying machine
learning to time series modeling. Author Francesca Lazzeri, a
distinguished machine learning scientist and economist, corrects that
deficiency by providing readers with comprehensive and approachable
explanation and treatment of the application of machine learning to
time series forecasting. Written for readers who have little to no
experience in time series forecasting or machine learning, the book
comprehensively covers all the topics necessary to: Understand time
series forecasting concepts, such as stationarity, horizon, trend, and
seasonality Prepare time series data for modeling Evaluate time series
forecasting models’ performance and accuracy Understand when to use
neural networks instead of traditional time series models in time
series forecasting Machine Learning for Time Series Forecasting with
Python is full real-world examples, resources and concrete strategies
to help readers explore and transform data and develop usable,
practical time series forecasts. Perfect for entry-level data
scientists, business analysts, developers, and researchers, this book
is an invaluable and indispensable guide to the fundamental and
advanced concepts of machine learning applied to time series modeling.
Our perception of the world is driven by input from the sensory
nerves. This input arrives encoded as sequences of identical spikes.
Much of neural computation involves processing these spike trains.
What does it mean to say that a certain set of spikes is the right
answer to a computational problem? In what sense does a spike train
convey information about the sensory world? Spikes begins by providing
precise formulations of these and related questions about the
representation of sensory signals in neural spike trains. The answers
to these questions are then pursued in experiments on sensory neurons.
The authors invite the reader to play the role of a hypothetical
observer inside the brain who makes decisions based on the incoming
spike trains. Rather than asking how a neuron responds to a given
stimulus, the authors ask how the brain could make inferences about an
unknown stimulus from a given neural response. The flavor of some
problems faced by the organism is captured by analyzing the way in
which the observer can make a running reconstruction of the sensory
stimulus as it evolves in time. These ideas are illustrated by
examples from experiments on several biological systems. Intended for
neurobiologists with an interest in mathematical analysis of neural
data as well as the growing number of physicists and mathematicians
interested in information processing by "real" nervous systems, Spikes
provides a self-contained review of relevant concepts in information
theory and statistical decision theory. A quantitative framework is
used to pose precise questions about the structure of the neural code.
These questions in turn influence both the design and analysis of
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experiments on sensory neurons.
This book presents both methodological papers on and examples of
applying behavioral predictive models to specific economic problems,
with a focus on how to take into account people's behavior when making
economic predictions. This is an important issue, since traditional
economic models assumed that people make wise economic decisions based
on a detailed rational analysis of all the relevant aspects. However,
in reality – as Nobel Prize-winning research has shown – people have a
limited ability to process information and, as a result, their
decisions are not always optimal. Discussing the need for predictionoriented statistical techniques, since many statistical methods
currently used in economics focus more on model fitting and do not
always lead to good predictions, the book is a valuable resource for
researchers and students interested in the latest results and
challenges and for practitioners wanting to learn how to use state-ofthe-art techniques.
Multivariate Time Series Analysis
An Introduction to Scientific Computing in MATLAB
Develop Sequence Prediction Models with Deep Learning
Advanced Time Series Analysis in Geosciences
How to Prepare Data and Develop Models to Predict the Future
Modeling of Transport Demand
Advances in Neural Signal Processing
Time series forecasting is different from other machine learning problems. The key difference is the
fixed sequence of observations and the constraints and additional structure this provides. In this Ebook,
finally cut through the math and specialized methods for time series forecasting. Using clear
explanations, standard Python libraries and step-by-step tutorials you will discover how to load and
prepare data, evaluate model skill, and implement forecasting models for time series data.
A unified treatment of the generation and analysis of brain-generated electromagnetic fields. In Brain
Signals, Risto Ilmoniemi and Jukka Sarvas present the basic physical and mathematical principles of
magnetoencephalography (MEG) and electroencephalography (EEG), describing what kind of
information is available in the neuroelectromagnetic field and how the measured MEG and EEG signals
can be analyzed. Unlike most previous works on these topics, which have been collections of writings
by different authors using different conventions, this book presents the material in a unified manner,
providing the reader with a thorough understanding of basic principles and a firm basis for analyzing
data generated by MEG and EEG. The book first provides a brief introduction to brain states and the
early history of EEG and MEG, describes the generation of electromagnetic fields by neuronal activity,
and discusses the electromagnetic forward problem. The authors then turn to EEG and MEG analysis,
offering a review of linear and matrix algebra and basic statistics needed for analysis of the data, and
presenting several analysis methods: dipole fitting; the minimum norm estimate (MNE); beamforming;
the multiple signal classification algorithm (MUSIC), including RAP-MUSIC with the RAP dilemma
and TRAP-MUSIC, which removes the RAP dilemma; independent component analysis (ICA); and
blind source separation (BSS) with joint diagonalization.
Neural signal processing is a specialized area of signal processing aimed at extracting information or
decoding intent from neural signals recorded from the central or peripheral nervous system. This has
significant applications in the areas of neuroscience and neural engineering. These applications are
famously known in the area of brain–machine interfaces. This book presents recent advances in this
flourishing field of neural signal processing with demonstrative applications.
This book provides a comprehensive overview of deep learning (DL) in medical and healthcare
applications, including the fundamentals and current advances in medical image analysis, state-of-the-art
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DL methods for medical image analysis and real-world, deep learning-based clinical computer-aided
diagnosis systems. Deep learning (DL) is one of the key techniques of artificial intelligence (AI) and
today plays an important role in numerous academic and industrial areas. DL involves using a neural
network with many layers (deep structure) between input and output, and its main advantage of is that it
can automatically learn data-driven, highly representative and hierarchical features and perform feature
extraction and classification on one network. DL can be used to model or simulate an intelligent system
or process using annotated training data. Recently, DL has become widely used in medical applications,
such as anatomic modelling, tumour detection, disease classification, computer-aided diagnosis and
surgical planning. This book is intended for computer science and engineering students and researchers,
medical professionals and anyone interested using DL techniques.
IFIP 19th World Computer Congress, TC 12: IFIP AI 2006 Stream, August 21-24, 2006, Santiago, Chile
MATLAB for Brain and Cognitive Scientists
Advanced Forecasting with Python
Physics and Mathematics of MEG and EEG
Extreme Events and Integer Value Problems
Time Series Modeling of Neuroscience Data
Case Studies in Neural Data Analysis
From the author of the bestselling "Analysis of Time Series," Time-Series Forecasting offers a
comprehensive, up-to-date review of forecasting methods. It provides a summary of timeseries modelling procedures, followed by a brief catalogue of many different time-series
forecasting methods, ranging from ad-hoc methods through ARIMA and state-space modelling
to multivariate methods and including recent arrivals, such as GARCH models, neural
networks, and cointegrated models. The author compares the more important methods in
terms of their theoretical inter-relationships and their practical merits. He also considers two
other general forecasting topics that have been somewhat neglected in the literature: the
computation of prediction intervals and the effect of model uncertainty on forecast accuracy.
Although the search for a "best" method continues, it is now well established that no single
method will outperform all other methods in all situations-the context is crucial. Time-Series
Forecasting provides an outstanding reference source for the more generally applicable
methods particularly useful to researchers and practitioners in forecasting in the areas of
economics, government, industry, and commerce.
Continual improvements in data collection and processing have had a huge impact on brain
research, producing data sets that are often large and complicated. By emphasizing a few
fundamental principles, and a handful of ubiquitous techniques, Analysis of Neural Data
provides a unified treatment of analytical methods that have become essential for
contemporary researchers. Throughout the book ideas are illustrated with more than 100
examples drawn from the literature, ranging from electrophysiology, to neuroimaging, to
behavior. By demonstrating the commonality among various statistical approaches the authors
provide the crucial tools for gaining knowledge from diverse types of data. Aimed at
experimentalists with only high-school level mathematics, as well as computationally-oriented
neuroscientists who have limited familiarity with statistics, Analysis of Neural Data serves as
both a self-contained introduction and a reference work.
The Long Short-Term Memory network, or LSTM for short, is a type of recurrent neural
network that achieves state-of-the-art results on challenging prediction problems. In this laserfocused Ebook, finally cut through the math, research papers and patchwork descriptions
about LSTMs. Using clear explanations, standard Python libraries and step-by-step tutorial
lessons you will discover what LSTMs are, and how to develop a suite of LSTM models to get
the most out of the method on your sequence prediction problems.
Recent advances in brain science measurement technology have given researchers access to
very large-scale time series data such as EEG/MEG data (20 to 100 dimensional) and fMRI
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(140,000 dimensional) data. To analyze such massive data, efficient computational and
statistical methods are required. Time Series Modeling of Neuroscience Data shows how to
efficiently analyze neuroscience data by the Wiener-Kalman-Akaike approach, in which
dynamic models of all kinds, such as linear/nonlinear differential equation models and time
series models, are used for whitening the temporally dependent time series in the framework of
linear/nonlinear state space models. Using as little mathematics as possible, this book
explores some of its basic concepts and their derivatives as useful tools for time series
analysis. Unique features include: A statistical identification method of highly nonlinear
dynamical systems such as the Hodgkin-Huxley model, Lorenz chaos model, Zetterberg
Model, and more Methods and applications for Dynamic Causality Analysis developed by
Wiener, Granger, and Akaike A state space modeling method for dynamicization of solutions
for the Inverse Problems A heteroscedastic state space modeling method for dynamic nonstationary signal decomposition for applications to signal detection problems in EEG data
analysis An innovation-based method for the characterization of nonlinear and/or nonGaussian time series An innovation-based method for spatial time series modeling for fMRI
data analysis The main point of interest in this book is to show that the same data can be
treated using both a dynamical system and time series approach so that the neural and
physiological information can be extracted more efficiently. Of course, time series modeling is
valid not only in neuroscience data analysis but also in many other sciences and engineering
fields where the statistical inference from the observed time series data plays an important
role.
Statistical Analysis of fMRI Data, second edition
Graph Algorithms
Behavioral Predictive Modeling in Economics
Glasgow, UK, August 23–28, 2020, Proceedings, Part VI
A Primer with MATLAB® and PythonTM
Artificial Intelligence in Theory and Practice
With R and Financial Applications

This book offers a useful combination of probabilistic and statistical tools for analyzing
nonlinear time series. Key features of the book include a study of the extremal behavior
of nonlinear time series and a comprehensive list of nonlinear models that address
different aspects of nonlinearity. Several inferential methods, including quasi likelihood
methods, sequential Markov Chain Monte Carlo Methods and particle filters, are also
included so as to provide an overall view of the available tools for parameter estimation
for nonlinear models. A chapter on integer time series models based on several
thinning operations, which brings together all recent advances made in this area, is also
included. Readers should have attended a prior course on linear time series, and a
good grasp of simulation-based inferential methods is recommended. This book offers
a valuable resource for second-year graduate students and researchers in statistics
and other scientific areas who need a basic understanding of nonlinear time series.
Signal Processing for Neuroscientists introduces analysis techniques primarily aimed at
neuroscientists and biomedical engineering students with a reasonable but modest
background in mathematics, physics, and computer programming. The focus of this text
is on what can be considered the ‘golden trio’ in the signal processing field: averaging,
Fourier analysis, and filtering. Techniques such as convolution, correlation, coherence,
and wavelet analysis are considered in the context of time and frequency domain
analysis. The whole spectrum of signal analysis is covered, ranging from data
acquisition to data processing; and from the mathematical background of the analysis
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to the practical application of processing algorithms. Overall, the approach to the
mathematics is informal with a focus on basic understanding of the methods and their
interrelationships rather than detailed proofs or derivations. One of the principle goals is
to provide the reader with the background required to understand the principles of
commercially available analyses software, and to allow him/her to construct his/her own
analysis tools in an environment such as MATLAB®. Multiple color illustrations are
integrated in the text Includes an introduction to biomedical signals, noise
characteristics, and recording techniques Basics and background for more advanced
topics can be found in extensive notes and appendices A Companion Website hosts
the MATLAB scripts and several data files:
http://www.elsevierdirect.com/companion.jsp?ISBN=9780123708670
An essential guide to designing, conducting, and analyzing event-related potential
(ERP) experiments, completely updated for this edition. The event-related potential
(ERP) technique, in which neural responses to specific events are extracted from the
EEG, provides a powerful noninvasive tool for exploring the human brain. This volume
describes practical methods for ERP research along with the underlying theoretical
rationale. It offers researchers and students an essential guide to designing,
conducting, and analyzing ERP experiments. This second edition has been completely
updated, with additional material, new chapters, and more accessible explanations.
Freely available supplementary material, including several online-only chapters, offer
expanded or advanced treatment of selected topics. The first half of the book presents
essential background information, describing the origins of ERPs, the nature of ERP
components, and the design of ERP experiments. The second half of the book offers a
detailed treatment of the main steps involved in conducting ERP experiments, covering
such topics as recording the EEG, filtering the EEG and ERP waveforms, and
quantifying amplitudes and latencies. Throughout, the emphasis is on rigorous
experimental design and relatively simple analyses. New material in the second edition
includes entire chapters devoted to components, artifacts, measuring amplitudes and
latencies, and statistical analysis; updated coverage of recording technologies;
concrete examples of experimental design; and many more figures. Online chapters
cover such topics as overlap, localization, writing and reviewing ERP papers, and
setting up and running an ERP lab.
Deep learning methods offer a lot of promise for time series forecasting, such as the
automatic learning of temporal dependence and the automatic handling of temporal
structures like trends and seasonality. With clear explanations, standard Python
libraries, and step-by-step tutorial lessons you’ll discover how to develop deep learning
models for your own time series forecasting projects.
Long Short-Term Memory Networks With Python
Paradigms and Applications
Brain Signals
Multivariate Time Series Analysis in Climate and Environmental Research
Non-Linear Time Series
Deep Learning for Time Series Forecasting
Machine Learning for Time Series Forecasting with Python
Forecasting is required in many situations. Stocking an inventory may require forecasts of
demand months in advance. Telecommunication routing requires traffic forecasts a few
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minutes ahead. Whatever the circumstances or time horizons involved, forecasting is an
important aid in effective and efficient planning. This textbook provides a comprehensive
introduction to forecasting methods and presents enough information about each method for
readers to use them sensibly.
A Primer with MATLAB® and PythonTM present important information on the emergence of
the use of Python, a more general purpose option to MATLAB, the preferred computation
language for scientific computing and analysis in neuroscience. This book addresses the
snake in the room by providing a beginner’s introduction to the principles of computation and
data analysis in neuroscience, using both Python and MATLAB, giving readers the ability to
transcend platform tribalism and enable coding versatility. Includes discussions of both
MATLAB and Python in parallel Introduces the canonical data analysis cascade, standardizing
the data analysis flow Presents tactics that strategically, tactically, and algorithmically help
improve the organization of code
The papers in this volume comprise the refereed proceedings of the conference 'Artificial
Intelligence in Theory and Practice' (IFIP AI 2006), which formed part of the 19th World
Computer Congress of IFIP, the International Federation for Information Processing (WCC2006), in Santiago, Chile in August 2006. The conference is organised by the IFIP Technical
Committee on Artificial Intelligence (Technical Committee 12) and its Working Group 12.5
(Artificial Intelligence Applications). All papers were reviewed by at least two members of our
Programme Committee. The best papers were selected for the conference and are included in
this volume. The international nature of IFIP is amply reflected in the large number of countries
represented here. The conference featured invited talks by Rose Dieng, John Atkinson, John
Debenham and myself. IFIP AI 2006 also included the Second IFIP Symposium on
Professional Practice in Artificial Intelligence, organised by Professor John Debenham, which
ran alongside the refereed papers. I should like to thank the conference chair. Professor
Debenham for all his efforts in organising the Symposium and the members of our programme
committee for reviewing an unexpectedly large number of papers to a very tight deadline. This
is the latest in a series of conferences organised by IFIP Technical Committee 12 dedicated to
the techniques of Artificial Intelligence and their real-world applications. The wide range and
importance of these applications is clearly indicated by the papers in this volume. Further
information about TCI 2 can be found on our website http://www.ifiptcl2.org.
A comprehensive guide to the conceptual, mathematical, and implementational aspects of
analyzing electrical brain signals, including data from MEG, EEG, and LFP recordings. This
book offers a comprehensive guide to the theory and practice of analyzing electrical brain
signals. It explains the conceptual, mathematical, and implementational (via Matlab
programming) aspects of time-, time-frequency- and synchronization-based analyses of
magnetoencephalography (MEG), electroencephalography (EEG), and local field potential
(LFP) recordings from humans and nonhuman animals. It is the only book on the topic that
covers both the theoretical background and the implementation in language that can be
understood by readers without extensive formal training in mathematics, including cognitive
scientists, neuroscientists, and psychologists. Readers who go through the book chapter by
chapter and implement the examples in Matlab will develop an understanding of why and how
analyses are performed, how to interpret results, what the methodological issues are, and how
to perform single-subject-level and group-level analyses. Researchers who are familiar with
using automated programs to perform advanced analyses will learn what happens when they
click the “analyze now” button. The book provides sample data and downloadable Matlab
code. Each of the 38 chapters covers one analysis topic, and these topics progress from
simple to advanced. Most chapters conclude with exercises that further develop the material
covered in the chapter. Many of the methods presented (including convolution, the Fourier
transform, and Euler's formula) are fundamental and form the groundwork for other advanced
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data analysis methods. Readers who master the methods in the book will be well prepared to
learn other approaches.
Time-Series Forecasting
Deep Learning for Coders with fastai and PyTorch
Predict the Future with MLPs, CNNs and LSTMs in Python
Practical Examples in Apache Spark and Neo4j
Data, Methods, and Applications
Artificial Intelligence Research
Machine Learning for Time-Series with Python

A guide to all aspects of experimental design and data analysis for fMRI
experiments, completely revised and updated for the second edition. Functional
magnetic resonance imaging (fMRI), which allows researchers to observe neural
activity in the human brain noninvasively, has revolutionized the scientific study
of the mind. An fMRI experiment produces massive amounts of highly complex
data for researchers to analyze. This book describes all aspects of experimental
design and data analysis for fMRI experiments, covering every step—from
preprocessing to advanced methods for assessing functional connectivity—as well
as the most popular multivariate approaches. The goal is not to describe which
buttons to push in the popular software packages but to help researchers
understand the basic underlying logic, the assumptions, the strengths and
weaknesses, and the appropriateness of each method. The field of fMRI
research has advanced dramatically in recent years, in both methodology and
technology, and this second edition has been completely revised and updated.
Six new chapters cover experimental design, functional connectivity analysis
through the methods of psychophysiological interactions and beta-series
regression, decoding using multi-voxel pattern analysis, dynamic causal
modeling, and representational similarity analysis. Other chapters offer new
material on recently discovered problems related to head movements, the
multivariate GLM, meta-analysis, and other topics. All complex derivations now
appear at the end of the relevant chapter to improve readability. A new appendix
describes how to build a design matrix with effect coding for group analysis. As in
the first edition, MATLAB code is provided with which readers can implement
many of the methods described.
This book offers comprehensive information on the theory, models and
algorithms involved in state-of-the-art multivariate time series analysis and
highlights several of the latest research advances in climate and environmental
science. The main topics addressed include Multivariate Time-Frequency
Analysis, Artificial Neural Networks, Stochastic Modeling and Optimization,
Spectral Analysis, Global Climate Change, Regional Climate Change, Ecosystem
and Carbon Cycle, Paleoclimate, and Strategies for Climate Change Mitigation.
The self-contained guide will be of great value to researchers and advanced
students from a wide range of disciplines: those from Meteorology, Climatology,
Oceanography, the Earth Sciences and Environmental Science will be introduced
to various advanced tools for analyzing multivariate data, greatly facilitating their
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research, while those from Applied Mathematics, Statistics, Physics, and the
Computer Sciences will learn how to use these multivariate time series analysis
tools to approach climate and environmental topics.
MATLAB for Neuroscientists serves as the only complete study manual and
teaching resource for MATLAB, the globally accepted standard for scientific
computing, in the neurosciences and psychology. This unique introduction can be
used to learn the entire empirical and experimental process (including stimulus
generation, experimental control, data collection, data analysis, modeling, and
more), and the 2nd Edition continues to ensure that a wide variety of
computational problems can be addressed in a single programming environment.
This updated edition features additional material on the creation of visual stimuli,
advanced psychophysics, analysis of LFP data, choice probabilities, synchrony,
and advanced spectral analysis. Users at a variety of levels—advanced
undergraduates, beginning graduate students, and researchers looking to
modernize their skills—will learn to design and implement their own analytical
tools, and gain the fluency required to meet the computational needs of
neuroscience practitioners. The first complete volume on MATLAB focusing on
neuroscience and psychology applications Problem-based approach with many
examples from neuroscience and cognitive psychology using real data Illustrated
in full color throughout Careful tutorial approach, by authors who are awardwinning educators with strong teaching experience
Modeling of Transport Demand explains the mechanisms of transport demand,
from analysis to calculation and forecasting. Packed with strategies for
forecasting future demand for all transport modes, the book helps readers assess
the validity and accuracy of demand forecasts. Forecasting and evaluating
transport demand is an essential task of transport professionals and researchers
that affects the design, extension, operation, and maintenance of all transport
infrastructures. Accurate demand forecasts are necessary for companies and
government entities when planning future fleet size, human resource needs,
revenues, expenses, and budgets. The operational and planning skills provided
in Modeling of Transport Demand help readers solve the problems they face on a
daily basis. Modeling of Transport Demand is written for researchers,
professionals, undergraduate and graduate students at every stage in their
careers, from novice to expert. The book assists those tasked with constructing
qualitative models (based on executive judgment, Delphi, scenario writing, survey
methods) or quantitative ones (based on statistical, time series, econometric,
gravity, artificial neural network, and fuzzy methods) in choosing the most
suitable solution for all types of transport applications. Presents the most recent
and relevant findings and research - both at theoretical and practical levels - of
transport demand Provides a theoretical analysis and formulations that are
clearly presented for ease of understanding Covers analysis for all modes of
transportation Includes case studies that present the most appropriate formulas
and methods for finding solutions and evaluating results
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Analyzing Neural Time Series Data
A Practical Guide to Modeling and Forecasting
Pattern Recognition and Classification in Time Series Data
A Guide for the Practicing Neuroscientist
Exploring the Neural Code
Forecasting: principles and practice
MATLAB for Neuroscientists
Patterns can be any number of items that occur repeatedly, whether in the behaviour of
animals, humans, traffic, or even in the appearance of a design. As technologies continue to
advance, recognizing, mimicking, and responding to all types of patterns becomes more
precise. Pattern Recognition and Classification in Time Series Data focuses on intelligent
methods and techniques for recognizing and storing dynamic patterns. Emphasizing topics
related to artificial intelligence, pattern management, and algorithm development, in addition to
practical examples and applications, this publication is an essential reference source for
graduate students, researchers, and professionals in a variety of computer-related disciplines.
A practical guide to neural data analysis techniques that presents sample datasets and handson methods for analyzing the data. As neural data becomes increasingly complex,
neuroscientists now require skills in computer programming, statistics, and data analysis. This
book teaches practical neural data analysis techniques by presenting example datasets and
developing techniques and tools for analyzing them. Each chapter begins with a specific
example of neural data, which motivates mathematical and statistical analysis methods that
are then applied to the data. This practical, hands-on approach is unique among data analysis
textbooks and guides, and equips the reader with the tools necessary for real-world neural
data analysis. The book begins with an introduction to MATLAB, the most common
programming platform in neuroscience, which is used in the book. (Readers familiar with
MATLAB can skip this chapter and might decide to focus on data type or method type.) The
book goes on to cover neural field data and spike train data, spectral analysis, generalized
linear models, coherence, and cross-frequency coupling. Each chapter offers a stand-alone
case study that can be used separately as part of a targeted investigation. The book includes
some mathematical discussion but does not focus on mathematical or statistical theory,
emphasizing the practical instead. References are included for readers who want to explore
the theoretical more deeply. The data and accompanying MATLAB code are freely available on
the authors' website. The book can be used for upper-level undergraduate or graduate courses
or as a professional reference. A version of this textbook with all of the examples in Python is
available on the MIT Press website.
Get better insights from time-series data and become proficient in model performance analysis
Key FeaturesExplore popular and modern machine learning methods including the latest
online and deep learning algorithmsLearn to increase the accuracy of your predictions by
matching the right model with the right problemMaster time series via real-world case studies
on operations management, digital marketing, finance, and healthcareBook Description The
Python time-series ecosystem is huge and often quite hard to get a good grasp on, especially
for time-series since there are so many new libraries and new models. This book aims to
deepen your understanding of time series by providing a comprehensive overview of popular
Python time-series packages and help you build better predictive systems. Machine Learning
for Time-Series with Python starts by re-introducing the basics of time series and then builds
your understanding of traditional autoregressive models as well as modern non-parametric
models. By observing practical examples and the theory behind them, you will become
confident with loading time-series datasets from any source, deep learning models like
recurrent neural networks and causal convolutional network models, and gradient boosting
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with feature engineering. This book will also guide you in matching the right model to the right
problem by explaining the theory behind several useful models. You'll also have a look at realworld case studies covering weather, traffic, biking, and stock market data. By the end of this
book, you should feel at home with effectively analyzing and applying machine learning
methods to time-series. What you will learnUnderstand the main classes of time series and
learn how to detect outliers and patternsChoose the right method to solve time-series
problemsCharacterize seasonal and correlation patterns through autocorrelation and statistical
techniquesGet to grips with time-series data visualizationUnderstand classical time-series
models like ARMA and ARIMAImplement deep learning models, like Gaussian processes,
transformers, and state-of-the-art machine learning modelsBecome familiar with many libraries
like Prophet, XGboost, and TensorFlowWho this book is for This book is ideal for data
analysts, data scientists, and Python developers who want instantly useful and practical
recipes to implement today, and a comprehensive reference book for tomorrow. Basic
knowledge of the Python Programming language is a must, while familiarity with statistics will
help you get the most out of this book.
Linear algebra is perhaps the most important branch of mathematics for computational
sciences, including machine learning, AI, data science, statistics, simulations, computer
graphics, multivariate analyses, matrix decompositions, signal processing, and so on.The way
linear algebra is presented in traditional textbooks is different from how professionals use
linear algebra in computers to solve real-world applications in machine learning, data science,
statistics, and signal processing. For example, the "determinant" of a matrix is important for
linear algebra theory, but should you actually use the determinant in practical applications?
The answer may surprise you!If you are interested in learning the mathematical concepts linear
algebra and matrix analysis, but also want to apply those concepts to data analyses on
computers (e.g., statistics or signal processing), then this book is for you. You'll see all the
math concepts implemented in MATLAB and in Python.Unique aspects of this book: - Clear
and comprehensible explanations of concepts and theories in linear algebra. - Several distinct
explanations of the same ideas, which is a proven technique for learning. - Visualization using
graphs, which strengthens the geometric intuition of linear algebra. - Implementations in
MATLAB and Python. Com'on, in the real world, you never solve math problems by hand! You
need to know how to implement math in software! - Beginner to intermediate topics, including
vectors, matrix multiplications, least-squares projections, eigendecomposition, and singularvalue decomposition. - Strong focus on modern applications-oriented aspects of linear algebra
and matrix analysis. - Intuitive visual explanations of diagonalization, eigenvalues and
eigenvectors, and singular value decomposition. - Codes (MATLAB and Python) are provided
to help you understand and apply linear algebra concepts on computers. - A combination of
hand-solved exercises and more advanced code challenges. Math is not a spectator sport!
Gyn/Ecology
With State-of-the-Art-Models Including LSTMs, Facebook’s Prophet, and Amazon’s DeepAR
Applied Time Series Analysis
Analyzing, Calculating, and Forecasting Transport Demand
Analysis of Neural Data
Deep Learning in Healthcare

An accessible guide to the multivariate time series toolsused in numerous realworld applications Multivariate Time Series Analysis: With R and
FinancialApplications is the much anticipated sequel coming from one ofthe most
influential and prominent experts on the topic of timeseries. Through a
fundamental balance of theory and methodology,the book supplies readers with a
comprehensible approach tofinancial econometric models and their applications
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to real-worldempirical research. Differing from the traditional approach to
multivariate timeseries, the book focuses on reader comprehension by
emphasizingstructural specification, which results in simplified parsimoniousVAR
MA modeling. Multivariate Time Series Analysis: With R andFinancial
Applications utilizes the freely available Rsoftware package to explore complex
data and illustrate relatedcomputation and analyses. Featuring the techniques
and methodologyof multivariate linear time series, stationary VAR models, VAR
MAtime series and models, unitroot process, factor models, andfactoraugmented VAR models, the book includes: • Over 300 examples and exercises
to reinforce thepresented content • User-friendly R subroutines and research
presentedthroughout to demonstrate modern applications • Numerous datasets
and subroutines to provide readerswith a deeper understanding of the material
Multivariate Time Series Analysis is an ideal textbookfor graduate-level courses
on time series and quantitative financeand upper-undergraduate level statistics
courses in time series.The book is also an indispensable reference for
researchers andpractitioners in business, finance, and econometrics.
Discover how graph algorithms can help you leverage the relationships within
your data to develop more intelligent solutions and enhance your machine
learning models. You’ll learn how graph analytics are uniquely suited to unfold
complex structures and reveal difficult-to-find patterns lurking in your data.
Whether you are trying to build dynamic network models or forecast real-world
behavior, this book illustrates how graph algorithms deliver value—from finding
vulnerabilities and bottlenecks to detecting communities and improving machine
learning predictions. This practical book walks you through hands-on examples of
how to use graph algorithms in Apache Spark and Neo4j—two of the most
common choices for graph analytics. Also included: sample code and tips for
over 20 practical graph algorithms that cover optimal pathfinding, importance
through centrality, and community detection. Learn how graph analytics vary from
conventional statistical analysis Understand how classic graph algorithms work,
and how they are applied Get guidance on which algorithms to use for different
types of questions Explore algorithm examples with working code and sample
datasets from Spark and Neo4j See how connected feature extraction can
increase machine learning accuracy and precision Walk through creating an ML
workflow for link prediction combining Neo4j and Spark
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