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Local Polynomial Modelling And Its Applications
The statistical and mathematical principles of smoothing with a focus on
applicable techniques are presented in this book. It naturally splits into two parts:
The first part is intended for undergraduate students majoring in mathematics,
statistics, econometrics or biometrics whereas the second part is intended to be
used by master and PhD students or researchers. The material is easy to
accomplish since the e-book character of the text gives a maximum of flexibility in
learning (and teaching) intensity.
Data-analytic approaches to regression problems, arising from many scientific
disciplines are described in this book. The aim of these nonparametric methods
is to relax assumptions on the form of a regression function and to let data
search for a suitable function that describes the data well. The use of these
nonparametric functions with parametric techniques can yield very powerful data
analysis tools. Local polynomial modeling and its applications provides an up-todate picture on state-of-the-art nonparametric regression techniques. The
emphasis of the book is on methodologies rather than on theory, with a particular
focus on applications of nonparametric techniques to various statistical problems.
High-dimensional data-analytic tools are presented, and the book includes a
variety of examples. This will be a valuable reference for research and applied
statisticians, and will serve as a textbook for graduate students and others
interested in nonparametric regression.
Over the last decade, dynamical systems theory and related nonlinear methods
have had a major impact on the analysis of time series data from complex
systems. Recent developments in mathematical methods of state-space
reconstruction, time-delay embedding, and surrogate data analysis, coupled with
readily accessible and powerful computational facilities used in gathering and
processing massive quantities of high-frequency data, have provided theorists
and practitioners unparalleled opportunities for exploratory data analysis,
modelling, forecasting, and control. Until now, research exploring the application
of nonlinear dynamics and associated algorithms to the study of economies and
markets as complex systems is sparse and fragmentary at best. Modelling and
Forecasting Financial Data brings together a coherent and accessible set of
chapters on recent research results on this topic. To make such methods readily
useful in practice, the contributors to this volume have agreed to make available
to readers upon request all computer programs used to implement the methods
discussed in their respective chapters. Modelling and Forecasting Financial Data
is a valuable resource for researchers and graduate students studying complex
systems in finance, biology, and physics, as well as those applying such methods
to nonlinear time series analysis and signal processing.
The International Society for Analysis, its Applications and Computation (ISAAC)
has held its international congresses biennially since 1997. This proceedings
volume reports on the progress in analysis, applications and computation in
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recent years as covered and discussed at the 7th ISAAC Congress. This volume
includes papers on partial differential equations, function spaces, operator theory,
integral transforms and equations, potential theory, complex analysis and
generalizations, stochastic analysis, inverse problems, homogenization,
continuum mechanics, mathematical biology and medicine. With over 500
participants from almost 60 countries attending the congress, the book comprises
a broad selection of contributions in different topics.
Shedding light on some of the most pressing open questions in the analysis of
high frequency data, this volume presents cutting-edge developments in high
frequency financial econometrics. Coverage spans a diverse range of topics,
including market microstructure, tick-by-tick data, bond and foreign exchange
markets, and large dimensional volatility modeling. The volume is of interest to
graduate students, researchers, and industry professionals.
Volume 36 of Advances in Econometrics recognizes Aman Ullah's significant
contributions in many areas of econometrics and celebrates his long productive
career.
Electrical Engineering System Identification A Frequency DomainApproach How
does one model a linear dynamic system from noisydata? This book presents a
general approach to this problem, withboth practical examples and theoretical
discussions that give thereader a sound understanding of the subject and of the
pitfallsthat might occur on the road from raw data to validated model.
Theemphasis is on robust methods that can be used with a minimum ofuser
interaction. Readers in many fields of engineering will gainknowledge about: *
Choice of experimental setup and experiment design * Automatic
characterization of disturbing noise * Generation of a good plant model *
Detection, qualification, and quantification of nonlineardistortions * Identification
of continuous- and discrete-time models * Improved model validation tools and
from the theoretical side about: * System identification * Interrelations between
time- and frequency-domainapproaches * Stochastic properties of the estimators
* Stochastic analysis System Identification: A Frequency Domain Approach is
written forpracticing engineers and scientists who do not want to delve
intomathematical details of proofs. Also, it is written for researcherswho wish to
learn more about the theoretical aspects of the proofs.Several of the introductory
chapters are suitable forundergraduates. Each chapter begins with an abstract
and ends withexercises, and examples are given throughout.
The two-volume set LNCS 5072 and 5073 constitutes the refereed proceedings of the
International Conference on Computational Science and Its Applications, ICCSA 2008,
held in Perugia, Italy, in June/July, 2008. The two volumes contain papers presenting a
wealth of original research results in the field of computational science, from
foundational issues in computer science and mathematics to advanced applications in
virtually all sciences making use of computational techniques. The topics of the fully
refereed papers are structured according to the five major conference themes:
computational methods, algorithms and scientific applications, high performance
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technical computing and networks, advanced and emerging applications, geometric
modelling, graphics and visualization, as well as information systems and information
technologies. Moreover, submissions from more than 20 workshops and technical
sessions in the areas, such as embedded systems, geographical analysis,
computational geometry, computational geomatics, computer graphics, virtual reality,
computer modeling, computer algebra, mobile communications, wireless networks,
computational forensics, data storage, information security, web learning, software
engineering, computational intelligence, digital security, biometrics, molecular
structures, material design, ubiquitous computing, symbolic computations, web systems
and intelligence, and e-education contribute to this publication.
Statistical Foundations of Data Science gives a thorough introduction to commonly
used statistical models, contemporary statistical machine learning techniques and
algorithms, along with their mathematical insights and statistical theories. It aims to
serve as a graduate-level textbook and a research monograph on high-dimensional
statistics, sparsity and covariance learning, machine learning, and statistical inference.
It includes ample exercises that involve both theoretical studies as well as empirical
applications. The book begins with an introduction to the stylized features of big data
and their impacts on statistical analysis. It then introduces multiple linear regression
and expands the techniques of model building via nonparametric regression and kernel
tricks. It provides a comprehensive account on sparsity explorations and model
selections for multiple regression, generalized linear models, quantile regression,
robust regression, hazards regression, among others. High-dimensional inference is
also thoroughly addressed and so is feature screening. The book also provides a
comprehensive account on high-dimensional covariance estimation, learning latent
factors and hidden structures, as well as their applications to statistical estimation,
inference, prediction and machine learning problems. It also introduces thoroughly
statistical machine learning theory and methods for classification, clustering, and
prediction. These include CART, random forests, boosting, support vector machines,
clustering algorithms, sparse PCA, and deep learning.
Provides a unified account of the most popular approaches to nonparametric regression
smoothing. This edition contains discussions of boundary corrections for trigonometric
series estimators; detailed asymptotics for polynomial regression; testing goodness-offit; estimation in partially linear models; practical aspects, problems and methods for
confidence intervals and bands; local polynomial regression; and form and asymptotic
properties of linear smoothing splines.
Although many books currently available describe statistical models and methods for
analyzing longitudinal data, they do not highlight connections between various research
threads in the statistical literature. Responding to this void, Longitudinal Data Analysis
provides a clear, comprehensive, and unified overview of state-of-the-art theory and
applications. It also focuses on the assorted challenges that arise in analyzing
longitudinal data. After discussing historical aspects, leading researchers explore four
broad themes: parametric modeling, nonparametric and semiparametric methods, joint
models, and incomplete data. Each of these sections begins with an introductory
chapter that provides useful background material and a broad outline to set the stage
for subsequent chapters. Rather than focus on a narrowly defined topic, chapters
integrate important research discussions from the statistical literature. They seamlessly
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blend theory with applications and include examples and case studies from various
disciplines. Destined to become a landmark publication in the field, this carefully edited
collection emphasizes statistical models and methods likely to endure in the future.
Whether involved in the development of statistical methodology or the analysis of
longitudinal data, readers will gain new perspectives on the field.
Developed from lecture notes and ready to be used for a course on the graduate level,
this concise text aims to introduce the fundamental concepts of nonparametric
estimation theory while maintaining the exposition suitable for a first approach in the
field.
This book reviews recent approaches for partial identification of average treatment
effects with instrumental variables in the program evaluation literature, including
Manski’s bounds, bounds based on threshold crossing models, and bounds based on
the Local Average Treatment Effect (LATE) framework. It compares these bounds
across different sets of assumptions, surveys relevant methods to assess the validity of
these assumptions, and discusses estimation and inference methods for the bounds.
The book also reviews some empirical applications employing bounds in the program
evaluation literature. It aims to bridge the gap between the econometric theory on which
the different bounds are based and their empirical application to program evaluation.
Separation of signal from noise is the most fundamental problem in data analysis,
arising in such fields as: signal processing, econometrics, actuarial science, and
geostatistics. This book introduces the local regression method in univariate and
multivariate settings, with extensions to local likelihood and density estimation. Practical
information is also included on how to implement these methods in the programs SPLUS and LOCFIT.

While regression analysis traces the dependence of the distribution of a response
variable to see if it bears a particular (linear) relationship to one or more of the
predictors, nonparametric regression analysis makes minimal assumptions about
the form of relationship between the average response and the predictors. This
makes nonparametric regression a more useful technique for analyzing data in
which there are several predictors that may combine additively to influence the
response. (An example could be something like birth order/gender/and
temperament on achievement motivation). Unfortunately, researchers have not
had accessible information on nonparametric regression analysis--until now.
Beginning with presentation of nonparametric regression based on dividing the
data into bins and averaging the response values in each bin, Fox introduces
readers to the techniques of kernel estimation, additive nonparametric
regression, and the ways nonparametric regression can be employed to select
transformations of the data preceding a linear least-squares fit. The book
concludes with ways nonparametric regression can be generalized to logit, probit,
and Poisson regression.
"This book introduces you to R, RStudio, and the tidyverse, a collection of R
packages designed to work together to make data science fast, fluent, and fun.
Suitable for readers with no previous programming experience"-During the last two decades, many areas of statistical inference have
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experienced phenomenal growth. This book presents a timely analysis and
overview of some of these new developments and a contemporary outlook on the
various frontiers of statistics.Eminent leaders in the field have contributed 16
review articles and 6 research articles covering areas including semi-parametric
models, data analytical nonparametric methods, statistical learning, network
tomography, longitudinal data analysis, financial econometrics, time series,
bootstrap and other re-sampling methodologies, statistical computing,
generalized nonlinear regression and mixed effects models, martingale transform
tests for model diagnostics, robust multivariate analysis, single index models and
wavelets.This volume is dedicated to Prof. Peter J Bickel in honor of his 65th
birthday. The first article of this volume summarizes some of Prof. Bickel''s
distinguished contributions.
In this Element and its accompanying second Element, A Practical Introduction to
Regression Discontinuity Designs: Extensions, Matias Cattaneo, Nicolás Idrobo,
and Roc?ìo Titiunik provide an accessible and practical guide for the analysis and
interpretation of regression discontinuity (RD) designs that encourages the use of
a common set of practices and facilitates the accumulation of RD-based
empirical evidence. In this Element, the authors discuss the foundations of the
canonical Sharp RD design, which has the following features: (i) the score is
continuously distributed and has only one dimension, (ii) there is only one cutoff,
and (iii) compliance with the treatment assignment is perfect. In the second
Element, the authors discuss practical and conceptual extensions to this basic
RD setup.
Collecting, analyzing, and extracting valuable information froma large amount of
data requires easily accessible, robust,computational and analytical tools. Data
Mining and BusinessAnalytics with R utilizes the open source software R for
theanalysis, exploration, and simplification of large high-dimensionaldata sets. As
a result, readers are provided with the neededguidance to model and interpret
complicated data and become adeptat building powerful models for prediction
and classification. Highlighting both underlying concepts and
practicalcomputational skills, Data Mining and Business Analytics withR begins
with coverage of standard linear regression and theimportance of parsimony in
statistical modeling. The book includesimportant topics such as penalty-based
variable selection (LASSO);logistic regression; regression and classification
trees;clustering; principal components and partial least squares; and theanalysis
of text and network data. In addition, the bookpresents: • A thorough discussion
and extensive demonstration of thetheory behind the most useful data mining
tools • Illustrations of how to use the outlined concepts inreal-world situations •
Readily available additional data sets and related Rcode allowing readers to
apply their own analyses to the discussedmaterials • Numerous exercises to help
readers with computing skillsand deepen their understanding of the material Data
Mining and Business Analytics with R is an excellentgraduate-level textbook for
courses on data mining and businessanalytics. The book is also a valuable
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reference for practitionerswho collect and analyze data in the fields of finance,
operationsmanagement, marketing, and the information sciences.
This book is on data-analytic approaches to regression problems arising from
many scientific disciplines. These approaches are also called nonparametric
regression in the literature. The aim of non parametric methods is to relax
assumptions on the form of a regres sion function, and to let data search for a
suitable function that describes well the available data. These approaches are
powerful in exploring fine structural relationships and provide very useful
diagnostic tools for parametric models. Over the last two decades, vast efforts
have been devoted to nonparametric regression analyses. This book hopes to
bring an up-to-date picture on the state of the art of nonparametric regres sion
techniques. The emphasis of this book is on methodologies rather than on
theory, with a particular focus on applications of nonparametric techniques to
various statistical problems. These problems include least squares regression,
quantile and robust re gression, survival analysis, generalized linear models and
nonlinear time series. Local polynomial modelling is employed in a large frac tion
of the book, but other key ideas of nonparametric regression are also discussed.
This volume contains the papers presented in honor of the lifelong achievements
of Thomas J. Rothenberg on the occasion of his retirement. The authors of the
chapters include many of the leading econometricians of our day, and the
chapters address topics of current research significance in econometric theory.
The chapters cover four themes: identification and efficient estimation in
econometrics, asymptotic approximations to the distributions of econometric
estimators and tests, inference involving potentially nonstationary time series,
such as processes that might have a unit autoregressive root, and nonparametric
and semiparametric inference. Several of the chapters provide overviews and
treatments of basic conceptual issues, while others advance our understanding
of the properties of existing econometric procedures and/or propose new ones.
Specific topics include identification in nonlinear models, inference with weak
instruments, tests for nonstationary in time series and panel data, generalized
empirical likelihood estimation, and the bootstrap.
This is the first book that integrates useful parametric and nonparametric techniques with time
series modeling and prediction, the two important goals of time series analysis. Such a book
will benefit researchers and practitioners in various fields such as econometricians,
meteorologists, biologists, among others who wish to learn useful time series methods within a
short period of time. The book also intends to serve as a reference or text book for graduate
students in statistics and econometrics.
The Handbook of Computational Statistics - Concepts and Methods (second edition) is a
revision of the first edition published in 2004, and contains additional comments and updated
information on the existing chapters, as well as three new chapters addressing recent work in
the field of computational statistics. This new edition is divided into 4 parts in the same way as
the first edition. It begins with "How Computational Statistics became the backbone of modern
data science" (Ch.1): an overview of the field of Computational Statistics, how it emerged as a
separate discipline, and how its own development mirrored that of hardware and software,
including a discussion of current active research. The second part (Chs. 2 - 15) presents
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several topics in the supporting field of statistical computing. Emphasis is placed on the need
for fast and accurate numerical algorithms, and some of the basic methodologies for
transformation, database handling, high-dimensional data and graphics treatment are
discussed. The third part (Chs. 16 - 33) focuses on statistical methodology. Special attention is
given to smoothing, iterative procedures, simulation and visualization of multivariate data.
Lastly, a set of selected applications (Chs. 34 - 38) like Bioinformatics, Medical Imaging,
Finance, Econometrics and Network Intrusion Detection highlight the usefulness of
computational statistics in real-world applications.
The high-level language of R is recognized as one of the most powerful and flexible statistical
software environments, and is rapidly becoming the standard setting for quantitative analysis,
statistics and graphics. R provides free access to unrivalled coverage and cutting-edge
applications, enabling the user to apply numerous statistical methods ranging from simple
regression to time series or multivariate analysis. Building on the success of the author’s
bestselling Statistics: An Introduction using R, The R Book is packed with worked examples,
providing an all inclusive guide to R, ideal for novice and more accomplished users alike. The
book assumes no background in statistics or computing and introduces the advantages of the
R environment, detailing its applications in a wide range of disciplines. Provides the first
comprehensive reference manual for the R language, including practical guidance and full
coverage of the graphics facilities. Introduces all the statistical models covered by R, beginning
with simple classical tests such as chi-square and t-test. Proceeds to examine more advance
methods, from regression and analysis of variance, through to generalized linear models,
generalized mixed models, time series, spatial statistics, multivariate statistics and much more.
The R Book is aimed at undergraduates, postgraduates and professionals in science,
engineering and medicine. It is also ideal for students and professionals in statistics,
economics, geography and the social sciences.
Volume 38 of Advances in Econometrics collects twelve innovative and thought-provoking
contributions to the literature on Regression Discontinuity designs, covering a wide range of
methodological and practical topics such as identification, interpretation, implementation,
falsification testing, estimation and inference.
Discover what you can do with R! Introducing the R system, covering standard regression
methods, then tackling more advanced topics, this book guides users through the practical,
powerful tools that the R system provides. The emphasis is on hands-on analysis, graphical
display, and interpretation of data. The many worked examples, from real-world research, are
accompanied by commentary on what is done and why. The companion website has code and
datasets, allowing readers to reproduce all analyses, along with solutions to selected exercises
and updates. Assuming basic statistical knowledge and some experience with data analysis
(but not R), the book is ideal for research scientists, final-year undergraduate or graduate-level
students of applied statistics, and practising statisticians. It is both for learning and for
reference. This third edition expands upon topics such as Bayesian inference for regression,
errors in variables, generalized linear mixed models, and random forests.
This book provides a systematic in-depth analysis of nonparametric regression with random
design. It covers almost all known estimates. The emphasis is on distribution-free properties of
the estimates.
Multivariable regression models are of fundamental importance in all areas of science in which
empirical data must be analyzed. This book proposes a systematic approach to building such
models based on standard principles of statistical modeling. The main emphasis is on the
fractional polynomial method for modeling the influence of continuous variables in a
multivariable context, a topic for which there is no standard approach. Existing options range
from very simple step functions to highly complex adaptive methods such as multivariate
splines with many knots and penalisation. This new approach, developed in part by the authors
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over the last decade, is a compromise which promotes interpretable, comprehensible and
transportable models.

Scope of this thesis is the study and the development of a mathematical local-linear
model, which is limited to the application of local modelling techniques, for the shortterm prediction of the electrical load consumption in Namibia. The approaches shall be
data-analytic in which regression functions are determined by data, instead of being
limited to a certain functional form as in parametric analysis.
Incorporates mixed-effects modeling techniques for more powerful and efficient
methods This book presents current and effective nonparametric regression techniques
for longitudinal data analysis and systematically investigates the incorporation of mixedeffects modeling techniques into various nonparametric regression models. The authors
emphasize modeling ideas and inference methodologies, although some theoretical
results for the justification of the proposed methods are presented. With its logical
structure and organization, beginning with basic principles, the text develops the
foundation needed to master advanced principles and applications. Following a brief
overview, data examples from biomedical research studies are presented and point to
the need for nonparametric regression analysis approaches. Next, the authors review
mixed-effects models and nonparametric regression models, which are the two key
building blocks of the proposed modeling techniques. The core section of the book
consists of four chapters dedicated to the major nonparametric regression methods:
local polynomial, regression spline, smoothing spline, and penalized spline. The next
two chapters extend these modeling techniques to semiparametric and time varying
coefficient models for longitudinal data analysis. The final chapter examines discrete
longitudinal data modeling and analysis. Each chapter concludes with a summary that
highlights key points and also provides bibliographic notes that point to additional
sources for further study. Examples of data analysis from biomedical research are used
to illustrate the methodologies contained throughout the book. Technical proofs are
presented in separate appendices. With its focus on solving problems, this is an
excellent textbook for upper-level undergraduate and graduate courses in longitudinal
data analysis. It is also recommended as a reference for biostatisticians and other
theoretical and applied research statisticians with an interest in longitudinal data
analysis. Not only do readers gain an understanding of the principles of various
nonparametric regression methods, but they also gain a practical understanding of how
to use the methods to tackle real-world problems.
Kernel smoothing refers to a general methodology for recovery of underlying structure
in data sets. The basic principle is that local averaging or smoothing is performed with
respect to a kernel function. This book provides uninitiated readers with a feeling for the
principles, applications, and analysis of kernel smoothers. This is facilitated by the
authors' focus on the simplest settings, namely density estimation and nonparametric
regression. They pay particular attention to the problem of choosing the smoothing
parameter of a kernel smoother, and also treat the multivariate case in detail. Kernal
Smoothing is self-contained and assumes only a basic knowledge of statistics, calculus,
and matrix algebra. It is an invaluable introduction to the main ideas of kernel
estimation for students and researchers from other discipline and provides a
comprehensive reference for those familiar with the topic.
An Introduction to Statistical Learning provides an accessible overview of the field of
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statistical learning, an essential toolset for making sense of the vast and complex data
sets that have emerged in fields ranging from biology to finance to marketing to
astrophysics in the past twenty years. This book presents some of the most important
modeling and prediction techniques, along with relevant applications. Topics include
linear regression, classification, resampling methods, shrinkage approaches, treebased methods, support vector machines, clustering, and more. Color graphics and realworld examples are used to illustrate the methods presented. Since the goal of this
textbook is to facilitate the use of these statistical learning techniques by practitioners in
science, industry, and other fields, each chapter contains a tutorial on implementing the
analyses and methods presented in R, an extremely popular open source statistical
software platform. Two of the authors co-wrote The Elements of Statistical Learning
(Hastie, Tibshirani and Friedman, 2nd edition 2009), a popular reference book for
statistics and machine learning researchers. An Introduction to Statistical Learning
covers many of the same topics, but at a level accessible to a much broader audience.
This book is targeted at statisticians and non-statisticians alike who wish to use cuttingedge statistical learning techniques to analyze their data. The text assumes only a
previous course in linear regression and no knowledge of matrix algebra.
During the past decade there has been an explosion in computation and information
technology. With it have come vast amounts of data in a variety of fields such as
medicine, biology, finance, and marketing. The challenge of understanding these data
has led to the development of new tools in the field of statistics, and spawned new
areas such as data mining, machine learning, and bioinformatics. Many of these tools
have common underpinnings but are often expressed with different terminology. This
book describes the important ideas in these areas in a common conceptual framework.
While the approach is statistical, the emphasis is on concepts rather than mathematics.
Many examples are given, with a liberal use of color graphics. It should be a valuable
resource for statisticians and anyone interested in data mining in science or industry.
The book’s coverage is broad, from supervised learning (prediction) to unsupervised
learning. The many topics include neural networks, support vector machines,
classification trees and boosting---the first comprehensive treatment of this topic in any
book. This major new edition features many topics not covered in the original, including
graphical models, random forests, ensemble methods, least angle regression & path
algorithms for the lasso, non-negative matrix factorization, and spectral clustering.
There is also a chapter on methods for “wide” data (p bigger than n), including multiple
testing and false discovery rates. Trevor Hastie, Robert Tibshirani, and Jerome
Friedman are professors of statistics at Stanford University. They are prominent
researchers in this area: Hastie and Tibshirani developed generalized additive models
and wrote a popular book of that title. Hastie co-developed much of the statistical
modeling software and environment in R/S-PLUS and invented principal curves and
surfaces. Tibshirani proposed the lasso and is co-author of the very successful An
Introduction to the Bootstrap. Friedman is the co-inventor of many data-mining tools
including CART, MARS, projection pursuit and gradient boosting.
Managing uncertainties in industrial systems is a daily challenge to ensure improved
design, robust operation, accountable performance and responsive risk control.
Authored by a leading European network of experts representing a cross section of
industries, Uncertainty in Industrial Practice aims to provide a reference for the
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dissemination of uncertainty treatment in any type of industry. It is concerned with the
quantification of uncertainties in the presence of data, model(s) and knowledge about
the system, and offers a technical contribution to decision-making processes whilst
acknowledging industrial constraints. The approach presented can be applied to a
range of different business contexts, from research or early design through to
certification or in-service processes. The authors aim to foster optimal trade-offs
between literature-referenced methodologies and the simplified approaches often
inevitable in practice, owing to data, time or budget limitations of technical decisionmakers. Uncertainty in Industrial Practice: Features recent uncertainty case studies
carried out in the nuclear, air & space, oil, mechanical and civil engineering industries
set in a common methodological framework. Presents methods for organizing and
treating uncertainties in a generic and prioritized perspective. Illustrates practical
difficulties and solutions encountered according to the level of complexity, information
available and regulatory and financial constraints. Discusses best practice in
uncertainty modeling, propagation and sensitivity analysis through a variety of statistical
and numerical methods. Reviews recent standards, references and available software,
providing an essential resource for engineers and risk analysts in a wide variety of
industries. This book provides a guide to dealing with quantitative uncertainty in
engineering and modelling and is aimed at practitioners, including risk-industry
regulators and academics wishing to develop industry-realistic methodologies.
Copyright: 29508755086b3d4117c83e17500d42f8

Page 10/10

Copyright : edu.swi-prolog.org

