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Preface

Big Data and Machine Learning (BDML) are driving and harnessing the power of the Fourth Industrial
Revolution, also referred to as Industry 4.0 or 4IR, which revolutionizes the way companies, organiza-
tions, and institutions operate and develop. With the age of Big Data upon us, we risk drowning in a
flood of digital data. Big Data has now become a critical part of the business world and daily life, as the
synthesis and synergy of Machine Learning (ML) and Big Data (BD) have enormous potential.

BDML notonly deals with descriptive and predictive analytics but also focuses on prescriptive analytics
through digital technology and interconnectivity. It has continuously explored its “depth” and expanded
its “breadth”. BDML will remain to maximize the citizens’ “wealth” while promoting society’s “health”.

The Encyclopedia of Data Science and Machine Learning examines current, state-of-the-art research
in the areas of data science, ML, data mining (DM), optimization, artificial intelligence (Al), statistics,
and the interactions, linkages, and applications of knowledge-based business with information systems.
It provides an international forum for practitioners, educators, and researchers to advance the knowledge
and practice of all facets of BDML, emphasizing emerging theories, principles, models, processes, and
applications to inspire and circulate cutting-edge findings into research, business, and communities
(Wang, 2022).

How can a manager get out of a data-flooded “mire”? How can a confused decision-maker navigate
through a “maze”? How can an over-burdened problem solver clean up a “mess”? How can an exhausted
scientist bypass a “myth”? The answer to all of the above is to employ BDML.

As Roy et al. (2022) point out, data has become the center point for almost every organization. For
quite a long time, we are familiar with Descriptive Analytics (what happened in the past) and Diagnostic
Analytics (why something happened in the past), as well as Predictive Analytics (what is most likely
to happen in the future). However, BDML could go much above and beyond them with Prescriptive
Analytics (what should be done now), which recommends actions companies, and organizations can
take to affect those outcomes. The digital transformation, the horizontal and vertical integration of these
production systems, as well as the exploitation via optimization models, can make a gigantic jump with
this giant digital leverage.

BDML can turn Data into value; Transform information into intelligence; Change patterns into
profit; Convert relationships into resources. Companies and organizations can make Faster (real-time
or near real-time), Frequent, and Fact-based decisions. In an ever-evolving market, 4IR with a set of
technologies can stimulate innovations and rapid responses. Knowledge workers can proactively take
action before an unfriendly event occurs (Wang, 2008).
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Having been penetrated and integrated into almost every aspect of our work and life, as well as our
society itself, Al and related cutting-edge technologies will enhance human capacities, improve efficien-
cies, and optimize people’s lives. Al would not replace human intelligence, rather than amplify it. As Al
evolves and humans adapt, Al and humans go forward together in the long run because Al and people
both bring different capabilities to society.

According to Klaus Schwab, the World Economic Forum Founder and Executive Chairman, 4IR
intellectualizes precipitous change to industrial and societal prototypes and processes in the 21st century
due to increasing interconnectivity and smart automation and finally blurs the lines among the physical,
digital, and biological worlds. Part of the 4IR is the manner in which all types of machines and devices
interact, correspond, and cooperate with each other. Even though there will be obvious job losses due to
the replacement of tasks that humans have conducted for years by autonomous machines and/or software.
On the contrary, there could be new business opportunities and plenty of new jobs for controlling “the
new electricity” (Philbeck & Davis, 2018; Moll, 2022).

There are 207 qualified full chapters among 271 accepted proposals. Finally, the encyclopedia con-
tains a collection of 187 high-quality chapters, which were written by an international team of more than
370 experts representing leading scientists and talented young scholars from more than 45 countries and
regions, including Algeria, Argentina, Austria, Bangladesh, Brazil, Canada, Chile, China, Colombia,
Cuba, Denmark, Egypt, El Salvador, Finland, France, Germany, Ghana, Greece, Hong Kong, Hungary,
Indonesia, Iraq, Japan, Lebanon, Macau, Malaysia, Mexico, Netherland, New Zealand, Poland, Portugal,
Saudi Arabia, Serbia, Singapore, South Africa, Sweden, Switzerland, Syria, Taiwan, Tunisia, Turkey,
UK, USA, Venezuela, Vietnam, etc.

They have contributed great effort to create a source of solid, practical information, informed by the
sound underlying theory that should become a resource for all people involved in this dynamic new field.
Let’s take a peek at a few of them:

Jaydip Sen has published around 300 articles in reputed international journals and referred confer-
ence proceedings (IEEE Xplore, ACM Digital Library, Springer LNCS, etc.), and 18 book chapters in
books published by internationally renowned publishing houses. He is a Senior Member of ACM, USA
a Member of IEEE, USA. He has been listed among the top 2% scientists in the globe as per studies
conducted by Stanford University for the last consecutive three years 2019 - 2021. In his contributed
chapter Prof. Sen and his co-author, Dutta have evaluated the performance of two risk-based portfolio
design algorithms.

Leung - who has authored more than 300 refereed publications on the topics of data science, ML,
BDM and analytics, and visual analytics (including those in ACM TODS, IEEE ICDE, and IEEE ICDM)
- presents two encyclopedia articles. One of them presents up-to-date definitions in BDM and analytics in
the high-performance computing environment and focuses on mining frequent patterns with the MapRe-
duce programming model. Another one provides the latest comprehensive coverage on key concepts and
applications for BD visualization; it focuses on visualizing BD, frequent patterns, and association rules.

Lorenzo Magnani is Editor-in-Chief of the Series Sapere, Springer. Thanks to his logico-epistemo-
logical and cognitive studies on the problem of abductive cognition (that regards all kinds of reasoning
to hypotheses) explained in this chapter both virtues and limitations of some DL applications, taking
advantage of the analysis of the famous AlphaGo/AlphaZero program and the concepts of locked and
unlocked strategies. Furthermore, he is the author of many important articles and books on epistemology,
logic, cognitive science, and the relationships between ethics, technology, and violence.
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The chapter ‘Al is transforming insurance with five emerging business models’ is the culmination of
three years of research into how Al is disrupting insurance. Zarifis has recently won a ‘best paper award’
at a leading conference and Cheng has recently been published in MIS Quarterly for related work. Al
is disrupting many distinct parts of our life, but insurance is particularly interesting as some issues like
risk and privacy concerns are more important. After several case studies, this chapter identifies that there
are five emerging models in insurance that are optimal for Al

In “Artificial Intelligence, Consumers, and the Experience Economy,” Chang and Mukherjee’s
excellent synthesis of Al and consumers in the modern economy provides a much-needed knowledge
base for stakeholders tasked to deploy Al. In “Using Machine Learning Methods to Extract Behavioral
Insights from Consumer Data,” they present a comprehensive discussion of new data sources and state-
of-the-art techniques for researchers and practitioners in computational social science. The chapters are
built on their projects supported by the Ministry of Education, Singapore, under its Academic Research
Fund (AcRF) Tier 2 Grant No. MOE2019-T2-1-183 and Grant No. MOE2018-T2-1-181, respectively.

Based on many years of application development by CY Pang and S. Pang’s cognitive data analysis
of many industrial projects, this chapter proposes a programming paradigm specific to BD processing.
Pang was the lead architect of a $1.6 billion enterprise software project and was awarded a special archi-
tectural design trophy. He has received awards of $20,000 and $5,000 for outstanding innovation from
a company he previously worked for. By the way, CY Pang was awarded a Prestige Scholarship from
Peter House, Cambridge to complete his Ph.D. at the University of Cambridge, UK.

Vitor provides an excellent overview of multidimensional search methods for optimization and the
potential these methods have to solve optimization problems more quickly. With almost ten years of
industry experience, Vitor is an expert in optimization methods and the modeling of complex systems
using operations research and data analytics techniques. He is also a recipient of the Nebraska EPSCoR
FIRST Award, supported by the National Science Foundation to advance the research of early-career
tenure-track faculty.

Lee’s chapter on evidence-based data-driven pain management bears multi-facet importance. Nearly
40 million anesthetics are administered each year in the United States. And over 10.7% of Americans
use prescription pain medication on a regular basis. The findings highlight the optimal safe dose and
delivery mechanism to achieve the best outcome. The study showcases the persistence of overprescrip-
tion of opioid-type drugs, as it finds that the use of fentanyl has little effect on the outcome and should
be avoided.

Auditors must evaluate the volatility and uncertainty of the client company at the initial stage of
the audit contract because it directly influences the audit risk. Takada contributes to auditing research
and accounting education for 40 years. He has been awarded for his research and contributions to his
excellent papers and accounting education by the Chinese Auditing Association and by the Japanese
Auditing Association.

Nguyen and Quinn propose an optimal approach to tackle the well-known issue of the imbalance in
bankruptcy prediction. Their approach has been evaluated through a rigorous computation including the
most popular current methods in the literature. They have also made other main contributions in the area
of imbalanced classification by winning the 2020 Literati Awards for Outstanding Author Contribution.

Rodriguez is the Bioethics of Displacement pioneer, a field that merges futurism, belongingness,
and life. He has also published analytic papers and fieldwork on crises and big social changes such as
pandemics, Anthropocene, Al takeover, cyborgs, digital securitization and terrorist attacks. As a chair,
the author leads the research on the first decolonized corruption index. Torres shares his more than 15
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years of wealth of experience in Predictive Maintenance management as a speaker at global summits
such as Scalable and PMM Tech Dates. The author leads the first non-taxonomic error mode proponent
of Al implementation.

Kurpicz-Briki, Glauser, and Schmid are using unique API technologies to measure the impact of
online search behavior using several different online channels. Their method allows the identification
of the specific channels, where keywords have been searched, and a restriction of regions, using the
domains. Such technologies provide a major benefit for different application domains, including public
health. In times such as a pandemic crisis, it is highly relevant for different stakeholders to identify the
impact of their communications on the user community as well as the well-being of the population. Us-
ing the method proposed by the authors, this can be done while fully respecting the privacy of the users.

Sensors sense the environment and process large sets of data. Monitoring the data to detect malicious
content is one of the biggest challenges. The previous work used mean variation to ease the surveillance
of information. Ambika’s proposal minimizes the effort by classifying the streamed data into three sub-
sets. It uses the k-nearest neighbor procedure to accomplish the same. The work conserves 10.77% of
energy and tracks 27.58% of more packets. Map-reduce methodology manages large amounts of data to
a certain extent. Ambika’s other proposal aims to increase processing speed by 29.6% using a hashing
methodology.

In today’s world, text-based sentiment analysis brings the attention of all. By looking at the people
requirement, Tripathy and Sharaff propose a hybridized Genetic Algorithm (GA)-based feature selection
method to achieve a better model performance. In the current study, they have customized the GA by
using the SVM to evaluate the fitness value of the solutions. The proposed idea is essential as the tech-
nique reduces the computational cost by reducing sufficient features without affecting the performance.
The proposed model can be implemented in any field to filter out the sentiment from the user’s review.

Alberg and Hadad present the novel Interval Gradient Prediction Tree ML Algorithm that can process
incoming mean-variance aggregated multivariate temporal data and make stable interval predictions of
a target numerical variable. Empirical evaluations of multi-sensor aircraft datasets have demonstrated
that this algorithm provides better readability and similar performance compared to other ML regres-
sion tree algorithms.

The environmental, societal, and cultural imperatives press for innovative, prompt, and practical
solutions for grave humanitarian problems we face in the 21* century. The climate crisis is felt every-
where; natural disasters are rampant. Can technology provide reasonable means to humanitarian supply
chains? What potential uses can Al offer in establishing sustainable humanitarian logistics (SHL)? UlKkii,
an award-winning professor and the director of CRSSCA-Centre for Research in Sustainable Supply
Chain Analytics, and his research associate Oguntola of Dalhousie University - Canada review the latest
research on the applications of Al technology on SHL.

Aguiar-Pérez, the leading author of this chapter, provides the audience an insight into what ML is
and its relation with Al or DL. He has an extended experience in the field of ML, DL, BD, and IoT in
various sectors (automotive, smart roads, agriculture, livestock, heritage, etc.), including collaboration
with companies, EU-funded research projects, publications, and postgraduate teaching experience. The
rest of the authors work with him in the Data Engineering Research Unit of the University of Valladolid.

Bagui, a highly accomplished author of several books on databases and Oracle, presents a very timely
chapter on the improvements made in Oracle 19¢’s multitenant container architecture and shows how
these improvements aid in the management of Big Data from the perspective of application development.
The added functionality that comes with the integration of Big Data platforms, alongside the flexibility
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and improvement that comes with a container and pluggable databases, has allowed Oracle to be in the
forefront in the handling of Big Data.

As an internationally renowned interdisciplinary information and data professional, Koltay’s chapter
on Research Data Management (RDM) is of interest not only for both professionals of DS and ML but
is related to any research activity. He is also a widely published author in these fields. In 2021, his con-
tribution to IGI Global books included an entry on information overload. His book, titled Research Data
Management and Data Literacy (Chandos, 2021) contains a more detailed explanation of the subjects,
contained in this chapter.

Zhao is a DS professional with experience in industry, teaching, and research. He is a leading BD
expertin the IR BD & Al Lab in New Jersey, USA. He provides multiple chapters to the book by covering
a broad range of BD applications in vast perspectives of urgent demands in DS research objectives, such
as DSS, DL, computer vision, BD architecture designs, and applied BD analytics in Covid-19 research.
As such, he did excellent work in those chapters and made significant contributions to the book.

Based on their discovery of action rules and meta-actions from client datasets, Duan and Ras pro-
pose a strategy for improving the number of promoters and decreasing the number of detractors among
customers. Moreover, the improved/enhanced action rules can be utilized in developing actionable
strategies for decision makers to reduce customer churn, which will contribute to the overall customer
churn study in the business field. The authors target the domain represented by many clients, each one
involved with customers in the same type of business. Clients are heavy equipment repair shops, and
customers are owners of such equipment.

The A2E Process Model for Data Analytics is simple without being simplistic and comprehensive
without being complicated. It balances technology with humanity and theories with practices. This model
reflects Jay Wang’s decades-long multi-disciplinary training and experience in STEM, Behavioral Sci-
ence, and Management Science. While existing process models such as CRISP-DM, SEMMA, and KDD
were developed for technical professionals with limitations and low adoption rates, the A2E Model is
more approachable to subject matter experts, business analysts, and social scientists. The A2E Model
will elevate the analytics profession by fostering interdisciplinary collaborations of all stakeholders and
increasing the effectiveness and impacts of analytics efforts.

Turuk explores Audio and video-based Emotion Recognition using the Backpropagation Algorithm,
which is the backbone of ML and DL architectures. This chapter analyses everyday human emotions
such as Happy, Sad, Neutral, and Angry using audio-visual cues. The audio features such as Energy &
MFCC and video features using the Gabor filter are extracted. Mutual information is computed using
video features. The readers will benefit and motivated to conduct further research in this domain. The
application may be extended to a lie detector using Emotions.

Stojanovi¢ and Markovi¢-Petrovi¢ focus on continuous cyber security risk assessment in Industrial
Internet of Things (IloT) networks, and particularly on possibilities of DL approaches to achieve the
goal. The authors successfully complement their previous work regarding the cyber security of industrial
control systems. They concisely review the theoretical background and provide an excellent framework
for the continuous risk assessment process in the Ilol environment. DL can be integrated into edge-
computing-based systems and used for feature extraction and risk classification from massive raw data.
The chapter ends with a list of proposals for further studies.

Climate change is a very important issue and each person on our planet must have a culture of keep-
ing it clean. Pollution increased yearly due to the increased consumption of fossil fuels. Alsultanny has
many research papers in climate change and renewable energy. He led a UNDP team for writing reports
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on energy consumption in Bahrain. Alsultanny did an innovative method in his chapter, by utilizing the
pollution gases data, these data currently are BD, because they are registered yearly in every minute,
and from many monitoring pollutions stations.

Deliyska and Ivanova conducted timely research and practical work representing an important contri-
bution to data modeling in sustainable science. Applying ontological engineering and a coevolutionary
approach, a unique metamodel of sustainable development is created containing structured knowledge
and mutual links between environmental, social, and economic dimensions in this interdisciplinary area.
Specialists in different fields can use the proposed metamodel as a tool for terminology clarification,
knowledge extraction, and interchange and for the structuring of ML models of sustainable development
processes.

Hedayati and Schniederjans provide a broad spectrum of issues that come into play when using digital
technologies to benefit healthcare. This is even more important where the pandemic has forced healthcare
models to rapidly adjust towards compliance with local, regional, and national policy. The dissemination
and creation of knowledge become paramount when considering the benefits and drawbacks of the rapid
changes in technology applications worldwide. The authors consider several insights from the American
Hospital Association Compliance to provide some questions researchers and practitioners may consider
when addressing knowledge management via digital technology implementation in healthcare settings.

Pratihar and Kundu apply the theory of fuzzy logic to develop a classification and authentication
system for beverages. It emphasizes the versatility of fuzzy logic to deal with the higher dimensional and
highly non-linear sensor data obtained from e-tongue for different beverage samples. Commonly used
mapping techniques (for dimension reduction of a data set) and clustering techniques (for classifica-
tion) were also briefly discussed. This study provides a perspective on developing a fuzzy logic-based
classifier/authenticator system in the future for beverages, foods, and others and their quality control
and monitoring.

Drake discusses the use of IoT technology to improve SCM. As firms look to improve their supply
chain resilience in response to the COVID-19 pandemic and other disruptions, IoT data increases vis-
ibility, traceability, and can help firms to mitigate risks through added agility and responsiveness. The
improved decision-making made possible by IoT data creates a competitive advantage in the market.

Today, high-dimensional data (multi-omics data) are widely used. The high dimensionality of the
data creates problems (time, cost, diagnosis, and treatment) in studies. Ipekten et al. introduce the exist-
ing solutions to these problems and commonly used methods. Also, the authors present the advantages
of the methods over each other and enlighten the researchers that using suitable methods in terms of
performance can increase the reliability and accuracy of the studies. Finally, the authors advise on what
can be done in the future.

Learning analytics (LA), a promising field of study that started more than a decade ago but has
blossomed in recent years, addresses the challenges of LA specifically in education, integrating it as a
fundamental element of the Smart Classroom. Ifenthaler and Siemens among others discuss the primary
features, the benefits, and some experiences. In addition, the team of authors of the chapter has contrib-
uted more than twelve publications on this topic in the last 3 years in leading journals and publishers.

Currentadvances in Al and ML in particular have raised several concerns regarding the trustworthiness
and explainability of deployed Al systems. Knowledge-Based approaches based on symbolic representa-
tions and reasoning mechanisms can be used to deploy Al systems that are explainable and compliant
with corresponding ethical and legal guidelines, thus complementing purely data-driven approaches.

lix
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Batsakis and Matsatsinis, both having vast theoretical backgrounds and experience in this research area,
offer an overview of knowledge-based Al methods for the interested Al practitioner.

Noteboom and Zeng provide a comprehensive review of applications of Al and ML and data analytics
techniques in clinical decision support systems (CDSSs) and make contributions including, 1) the cur-
rent status of data-driven CDSSs, 2) identification and quantification of the extent to which theories and
frameworks have guided the research, 3) understanding the synergy between AI/ML algorithms and modes
of data analytics, 4) directions for advancing data-driven CDSSs to realize their potential in healthcare.

Fisogni investigates the emotional environment which is grounded in any human/machine interaction.
Through the lenses of metaphysics and system thinking the author sketches a highly valuable insight,
for sure an unprecedented challenge for DSs. In fact, only a philosophical foundation of the big issues of
this realm can bring about a change in the quality of understanding an increasingly melted environment
humans/machines in the Onlife era.

In “Hedonic Hunger and Obesity”’, Demirok and Uysal touch upon a remarkable topic and explain
ways of identification for people with hedonic nutrition and the conditions that are effective in the states
that trigger hunger state in humans. In addition, in this text, the authors ensample hormones that sup-
press and trigger hunger.

Yen and her coauthors contributed a chapter on how ML creates the virtual singer industry. Virtual
singers have great market potential and even advantages over their human counterparts. Despite the bright
future of virtual singers, the chapter has discussed difficulties virtual singers face, especially their copy-
right protection by legislation. Literature on the technical aspects of virtual singers is also reviewed, and
alist of additional readings is provided for readers interested in the ML algorithms behind virtual singers.

Rastogi is working on Biofeedback therapy and its effect on Diabetes diseases, a currently very ac-
tive healthcare domain. He brings back the glory of Indian Ancient Vedic Sciences of Jap, Pranayama,
Healing techniques, and the effect of Yajna and Mantra science on Diseases and pollution control. Also,
He has developed some interesting mathematical models with algorithms on Swarm Intelligence ap-
proaches like PSO, ACO BCO, etc. for better human life via Spiritual Index and higher consciousness.

Isikhan presents a comparison of a new proposal for the modeling of Ceiling and Floor Effect depen-
dent variables and classical methods. It has been noticed that there are very few publications evaluating
the regression modeling of ceiling and floor effect observations in recent years. The modeling method
with regression-based imputation, which clinicians can use as an alternative to classical models for
ceiling and floor effective observations, is explained in detail. The performances of the newly proposed
imputation-based regression and other classical methods were validated based on both real clinical data,
synthetic data, as well as a 500 replicated cross-validation method.

Drignei has extensive experience with time series modeling and analysis. Prior to this work, he ad-
dressed statistical modeling aspects of space-time data, such as temperatures recorded over space and
time. His research has been published in leading statistics journals. The current work deals with seasonal
times series recorded at a large number of time points. Such data sets will become more common in the
future, in areas such as business, industry, and science. Therefore, this chapter is timely and important
because it sheds new light on modeling aspects of this type of data sets.

Data visualization plays a key role in the decision-making process. Visualization allows for data
to be consumable. If data is not consumable, there is a tendency to ignore the facts and rely more on
biases. Researchers have found that cognitive biases do exist within data visualizations and can affect
decision-making abilities. Anderson and Hardin provide background on cognitive biases related to data
visualizations, with a particular interest in visual analytics in BD environments. A review of recent
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studies related to mitigating cognitive biases is presented. Recommendations for mitigating biases in
visualizations are provided to practitioners.

Puzzanghera explores the impact of Al on administrative law. He combines IT systems with ad-
ministrative activity and researches the processors that prepare content and the implications that arise.
He analyzes the European Commission’s proposal in regard to the legislation of Al in Europe and the
importance of safeguarding human rights in the introduction of Al in administrative activity.

How ML impacts the catering industry? Liu et al. provide a comprehensive vision to readers with
real-life examples and academic research. Researchers at business schools may have their attention drawn
to the impact of ML on operations, management, and marketing, while scholars with solid ML back-
grounds may become aware of industry issues, identify new research questions, and link their expertise
to practical problems through reading the chapter.

Di Wang’s research interests include 4D printing technology, robot control, remanufactured indus-
try, and energy schedule in the smart city. Combinatorial optimization is a widely applied field at the
forefront of combinatorics and theoretical computer science. With BD challenges, deep reinforcement
learning opens new doors to solve complex combinatorial optimization problems with overwhelming
advantages over traditional methods.

Firmansyah and Harsanto focus on exploring BD and Islamic finance. The utilization of BD in
Islamic financial institutions (IFIs) has been perceived as a source of competitive advantage in today’s
era. Many IFIs have been more dependent on BD technologies than ever before in order to keep up with
the changing customers’ demands, lifestyles, and preferences.

With his experience of working in both industry and academic research, Indraneel highlights progress
made in integrating Al with industry and helps bridge the reality and challenges faced while summarizing
the state of Industry 4.0. The author engages audiences from different sectors without overburdening the
reader with incoherent technical details. A practitioner in the fields of DS and cybersecurity, the author
brings experience interacting with clients and customers from different fields, including manufacturing,
legal, and product developers.

Yang, Wu, & Forrest examine the textual aspects of consumer reviews. As a critical source of infor-
mation for online shoppers, researchers have spent considerable time examining the potential impact of
consumer reviews on purchasing behavior. The authors contribute to the existing body of knowledge by
proposing a conceptual framework for capturing the internal relationships between major textual features
discovered in prior research.

Kara and Gonce Kocken are researchers studying mathematical programming problems in fuzzy envi-
ronments. In the study, a novel fuzzy solution approach to multi-objective solid transportation problems is
developed by using different membership functions, which can help the studies in transportation systems.

Millham demonstrates the various spheres of the emerging 4IR and how they interrelate with the
application, opportunities, expectations, and challenges of a smart city. Because many of these smart
city applications are very complex and interact with each other using various technologies, several
nature-inspired algorithms are introduced as a way to provide intelligent and coordinated management
of these entities.

The development of novel measurement and detection techniques is a rapidly growing area, where the
generation of vast amounts of information requires novel methods for analysis. Murrieta-Rico explores
a new direction of his research by combing the know-how for generating a big dataset from a digital
frequency measurement, with the application of the principal component analysis (PCA). As a result, a
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powerful methodology for data analysis is presented. In addition, these results can be used for extending
the capabilities of ML systems based on sensors.

Coimbra, Chimenti, and Nogueira contribute to the debate related to human-machine interaction in
social media. The work helped to understand the mechanisms and motivators of this relationship. In
addition, the article presented a historical evolution of the debate on the interaction between machines
and men in decision-making, distributing the result of the literature review in three historical cycles. The
research was carried out through a survey of YouTube users to understand the interaction mechanism
along with its motivators.

As a transformational general-purpose technology, Al is impacting marketing as a function, and
marketing managers’ activities, capabilities, and performance. Oberoi emphasizes how the job of a
marketing manager will be evolving into understanding which kind of Al can and should be applied to
which kind of marketing actions for better performance. Marketing managers will have to go through a
learning curve and acquire new skills.

Singh and Dev have discussed the concepts of data warehouse and OLAP technology to deal with
real-life applications efficiently. The topic is useful in the modern digital era as businesses are dealing
with data from heterogeneous sources. The chapter presents the case study of the tourism industry as
it deals with multidimensional data like tourist, hospitality, and tourist products. This chapter will be
helpful in understanding how to generate multi-dimensional reports that will show the information ac-
cording to the needs of policymakers.

Ramos has made many contributions to the potential of Business Intelligence tools, combined with
DM algorithms methods to produce insights about the tourism business, highlighting an aspect of the
investment potential of tourism organizations in this type of system, from those related to accommodation,
management of tourist destinations, to tourist transport, restaurants, among other businesses comple-
mentary to the tourist activity, with a view to innovation and increasing financial performance, which
includes examples ranging from the application of OLAP techniques to the application of ML methods.

Balsam depicts the meaning and role of metamodels in defining the abstract syntax of the language
by which developers communicate, design, and implement systems including the selection of the design,
implementation methods, and techniques for increasingly complex systems to satisfy customers’ needs,
particularly if the system has to be delivered in a considerably fleeting time. The author highlights differ-
ent aspects of meta-models standards, categories, the process of creating the metamodel, and challenges
in the research of metamodeling.

Dharmapala contributes a novel method to the field of research in ‘Classification of employee catego-
ries in allocating a reward, with input features from survey responses.’ In the past, researchers conducted
qualitative and quantitative analyses on this subject as it is an important topic to any organization that
strives to boost the morale of its employees. The author opened a new direction in future research on
the subject by using ML algorithms, and the results obtained were promising.

Mudrakola identifies the gap and future scope for Breast cancer applications like the impact of chemi-
cal therapy, prognosis analysis among various treatment types and stages, etc. From basic to the latest
trends, the author’s extensive literature survey will direct the root to aspects needed to analyze work on
medical applications specific to Breast cancer.

Rani et al. highlight the venues of user-generated content (UGC) in Industry 4.0. This chapter’s con-
tribution is highly interesting for any digital content creator and non-paid professionals. The importance
of UGC on consumer behavior in the era of Industry 4.0 will be explained, allowing stakeholders to
assess their efficacy in Internet communication and enhancing the digital process required for modern
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marketing. The chapter aims to link existing ideas and provide a holistic picture of UGC by concentrat-
ing on future research.

Ibrahim et al. seek to provide an understanding of the relationship between member support exchange
behavior and self-disclosure intention in online health support communities using a data-driven litera-
ture review. Seeking or providing support in online communities may be useful but having to disclose
personal information publicly online is a critical privacy risk — intention counts.

Rusko introduces the main perspectives of industrial revolutions. He found interesting background-
ing details for the chapter about the disruptions of the industrial revolutions. Kosonen updates the paper
with the effects of Covid-19 and contemporary digitizing development.

I would like to highlight a number of authors who have received special stunning honors: Eva K Lee
has published over 220 research articles, and fifty government and state reports, and has received patents
on innovative medical systems and devices. She is frequently tapped by a variety of health and security
policymakers in Washington for her expertise in personalized medicine, chronic diseases, healthcare
quality, modeling and decision support, vaccine research and national security, pandemic, and medical
preparedness. Lee has received multiple prestigious analytics and practice excellence awards including
INFORMS Franz Edelman award, Daniel H Wagner prize, and the Caterpillar and Innovative Applications
in Analytics Award for novel cancer therapeutics, bioterrorism emergency response, and mass casualty
mitigation, personalized disease management, ML for best practice discovery, transforming clinical
workflow and patient care, vaccine immunity prediction, and reducing hospital-acquired infections. She
is an INFORMS Fellow. She is also inducted into the American Institute for Medical and Biological
Engineering (AIMBE) College of Fellows, the first IE/OR engineer to be nominated and elected for this
honor. Her work has been funded by CDC, HHS, NIH, NSF, and DTRA. Lee was an NSF CAREER
Young Investigator and Whitaker Foundation Young Investigator recipient.

Petry and Yager are both internationally known for their research in computational intelligence, in
the area of fuzzy set theory and applications, and are both IEEE Fellows and have received prestigious
awards from the IEEE. They have collaborated here as it represents extensions of their previous research
on this topic. Hierarchical concept generalization is one important approach to dealing with the complex
issues involving BD. This chapter provides insights on how to extend hierarchical generalization to data
with interval and intuitionistic forms of uncertainty.

The globalization of the software development industry continues to experience significant growth.
The increasing trend of globalization brings new challenges and increases the scope of the core functions
of the software development process. Pal introduces a distributed software development knowledge man-
agement architecture. Kamalendu has published research articles in the software development community
in the ACM SIGMIS Database, Expert Systems with Applications, DSSs, and conferences. Kamalendu
was awarded the best research paper on data analytic work at a recent international conference. He is a
member of the British Computer Society, the IET, and the IEEE Computer Society.

Badia’s research has been funded by the National Science Foundation (including a prestigious CA-
REER Award) and has resulted in over 50 publications in scientific journals and conferences. His chapter
demonstrates how to use SQL in order to prepare data that resides in database tables for analysis. The
reader is guided through steps for Exploratory Data Analysis (EDA), data cleaning (including dealing
with missing data, outliers, and duplicates), and other tasks that are an integral part of the Data Scientist
day-to-day. The references provide a guide for further study.
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Srinivasan explains the three components of graph analytics and provides illustrative examples
as well as code for implementation. His chapter is one of the few primers of graph DS/analytics that
covers a variety of topics in the discipline. The author does active research in graph analytics methods
and applications in healthcare, ML explainability, and DL and regularly publishes in top journals and
conferences in information systems, healthcare, and computer science. He received best paper awards
in INFORMS Workshop on Data Science (2021) and the 6th International Conference on Digital Health
(2016), respectively.

Knowledge explosion pushes BDML, a multidisciplinary subject, to ever-expanding regions. Inclu-
sion, omission, emphasis, evolution, and even revolution are part of our professional life. In spite of our
efforts to be careful, should you find any ambiguities of perceived inaccuracies, please contact me at

prof.johnwang @ gmail.com.

John Wang
Montclair State University, USA
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INTRODUCTION

What is Meta-Model? The word “Meta” literally means “after”, “beyond” in Greek or more “compre-
hensive” (Merriam-Webster’s, 1993). In computer science, it is widely used in different meanings. In
Database Management Systems, metadata means (data about data) which may represent data dictionaries,
repositories, etc., and models represent data like the ER model (Entity-Relationship). In other words, a
meta-model is a model of the data model. In Programming Languages, a meta interpreter is an interpreter
of a (program) interpreter (Smith, 1984). Meta-modeling is a method for defining the abstract syntax of
a language, both modeling or programming language. It makes the development of a language simpler
allowing the designers to directly map the classes identified in domain analysis to classes in the meta-
model (Kleppe, 2008). The meta-model expresses what models include such as concepts and relationships
between them and may be the rules of how these concepts can be interrelated. Hence, a metamodel can
be treated just like any conceptual model of information systems. The only specialty is that the artifact of
meta-modeling is a model (Jeusfeld, 2009), i.e. a model is an instance of a metamodeling, for example,
any UML class diagram can be seen as an instance of the UML metamodel that should be well formed
with respect to it (Osis & Donins, 2017).

At the beginning of the development of any system, the representation of a system view takes place
once it is represented by a model. Kuhne (2006). defined a model as an abstraction of a real or language-
based system allowing predictions or inferences to be made by developers. Kuhne (2006). explained
that any model is built according to a specific meta-model which consists of a collection of functional
or structural elements and rules to allow modeling the system view. The developer then can explain his
ideas and discuss the conceptual view of the system with other stakeholders and can be further refined
based on feedback from others. For any modeling method, its accuracy depends on the meta-model
which semantically supports the features and behavior of the system that the method is used to model,
i.e. the metamodel identifies the semantics of the system representation at the model level. Basha et al.
(2012). pointed out that metamodeling is important because it provides a means for the machine to read,
write, and understand models that were created and interpreted only by people. From this perspective,
meta-modeling plays a key role in automating model based system development (MBSD). With models
understandable to computers, tools can be built for model creation and code generation.
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Harel and Rumpe (2004). explained that machines use machine-readable languages for communication
just like people use natural languages to communicate between them. Both kinds of languages whether
they are natural, artidcial, or programming languages contain a large variety of meaningful elements.
Therefore, a language consists of a syntactic notation (syntax), which is a set of legal elements, together
with the meaning of those elements, which is expressed by relating the syntax to a semantic domain.
A metamodel is a model of a language that developers use to design and implement a system and its
structure consists of the essential elements of the language such as the language concepts, its graphical
syntax and its semantics, i.e. what the models and programs written in the language mean and how they
behave (Atkinson & Kuhne, 2003).

To improve system development practice, it is important to understand how languages can be man-
aged to respond to the developers’ demands. Language driven development is elaborated in this chapter.
The right language improves the productivity of developers by increasing the value of primary software
artifacts in terms of how much functionality they deliver at the development stages, and by reducing the
rate at which primary software artifacts become obsolete (Atkinson & Kuhne, 2003).

In this chapter, we discuss first the role and importance of a language used in system development
with its features, and introduces the steps of the meta-modeling process. In the sequel, we review the
meta-modeling standards and the relationship between meta-modeling and model-driven architecture
(MDA). The chapter also discusses the different categories of meta-models and finally presents the areas
in meta-modeling where there is a demand for more research suggesting some future work.

BACKGROUND

The architecture of a system involves what elements make up the system and how they work together
to provide the functionality of the system. The Model Driven Architecture (MDA) is an approach for
software systems development initiated by the object management group (OMG) in 2001 (OMG, 2001).
Unlike the other standards of the OMG, the MDA offers to use models instead of the traditional source
code. It defines a specification that separates the system functionality from implementation that uses a
specific technology platform. The architecture of a system is a specification of the parts and connectors
of the system and the rules for the interactions of the parts using the connectors (Shaw, & Garlan, 1996).
The standard of MDA released by OMG contains a set of guidelines for structuring the specification as
models. MDA focused on creating and modeling the software products (Yousaf et al, 2019). The model
here is an abstraction or a representation of a certain aspect of the system or a domain of the real-world
that the system is designed for. The model aims to simplify the complexity of the system, focuses on the
abstraction away from code to form a graphical model, which enables developers to understand, com-
municate, design, and implement the systems or adapt existing models. This makes the development of
an application easier for those without prior coding knowledge. Different standard notations are used in
modeling, e.g. the unified modeling language (UML).

MDA hence relies on models to be the main artifact in the development process to raise the level of
abstraction to manage the complexity and change of the development process. This includes all types of
models defined in the OMG standard which are the platform-independent model (PIM) and the platform-
dependent model (PDM) to cover all system aspects in the development lifecycle. Models are created by
a language, and the OMG’ Meta-Object Facility (MOF) is introduced and clearly stated as the language
in which all the languages for MDA are written (MOF, 2002). Modeling languages are used to define
models, thus, their syntax and semantics (meaning) must be precisely defined. Hence, the process of

2422



14 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the product's webpage:
www.igi-global.com/chapter/the-role-of-metamodeling-in-systems-
development/317681?camid=4v1

This title is available in Advances in Data Mining and Database Management,
Data Science e-Book Collection, Artificial Intelligence e-Book Collection,
Business and Management e-Book Collection, Business Knowledge
Solutions e-Book Collection, Computer Science and Information Technology
e-Book Collection, Computer Science and IT Knowledge Solutions e-Book
Collection, e-Book Collection, Science and Engineering e-Book Collection.
Recommend this product to your librarian:
www.igi-global.com/e-resources/library-recommendation/?id=79

Related Content

Recommendation System: A New Approach to Recommend Potential Profile Using AHP Method
Safia Baali (2021). International Journal of Artificial Intelligence and Machine Learning (pp. 1-14).
www.igi-global.com/article/recommendation-system/279278?camid=4vla

Deep Learning Models for Detection and Diagnosis of Alzheimer's Disease

Gowhar Mohiuddin Dar, Ashok Sharma and Parveen Singh (2021). Machine Learning and Data Analytics
for Predicting, Managing, and Monitoring Disease (pp. 140-149).
www.igi-global.com/chapter/deep-learning-models-for-detection-and-diagnosis-of-alzheimers-
disease/286249?camid=4vla

Features Selection Study for Breast Cancer Diagnosis Using Thermographic Images, Genetic
Algorithms, and Particle Swarm Optimization

Amanda Lays Rodrigues da Silva, Maira Araujo de Santana, Clarisse Lins de Lima, José Filipe Silva de
Andrade, Thifany Ketuli Silva de Souza, Maria Beatriz Jacinto de Almeida, Washington Wagner Azevedo
da Silva, Rita de Cassia Fernandes de Lima and Wellington Pinheiro dos Santos (2021). International
Journal of Artificial Intelligence and Machine Learning (pp. 1-18).
www.igi-global.com/article/features-selection-study-for-breast-cancer-diagnosis-using-
thermographic-images-genetic-algorithms-and-particle-swarm-optimization/277431?camid=4vla

Multi-Objective Materialized View Selection Using Improved Strength Pareto Evolutionary
Algorithm

Jay Prakash and T. V. Vijay Kumar (2019). International Journal of Artificial Intelligence and Machine
Learning (pp. 1-21).
www.igi-global.com/article/multi-objective-materialized-view-selection-using-improved-strength-
pareto-evolutionary-algorithm/238125?camid=4vla



http://www.igi-global.com/chapter/the-role-of-metamodeling-in-systems-development/317681?camid=4v1
http://www.igi-global.com/chapter/the-role-of-metamodeling-in-systems-development/317681?camid=4v1
http://www.igi-global.com/e-resources/library-recommendation/?id=79
http://www.igi-global.com/article/recommendation-system/279278?camid=4v1a
http://www.igi-global.com/chapter/deep-learning-models-for-detection-and-diagnosis-of-alzheimers-disease/286249?camid=4v1a
http://www.igi-global.com/chapter/deep-learning-models-for-detection-and-diagnosis-of-alzheimers-disease/286249?camid=4v1a
http://www.igi-global.com/article/features-selection-study-for-breast-cancer-diagnosis-using-thermographic-images-genetic-algorithms-and-particle-swarm-optimization/277431?camid=4v1a
http://www.igi-global.com/article/features-selection-study-for-breast-cancer-diagnosis-using-thermographic-images-genetic-algorithms-and-particle-swarm-optimization/277431?camid=4v1a
http://www.igi-global.com/article/multi-objective-materialized-view-selection-using-improved-strength-pareto-evolutionary-algorithm/238125?camid=4v1a
http://www.igi-global.com/article/multi-objective-materialized-view-selection-using-improved-strength-pareto-evolutionary-algorithm/238125?camid=4v1a

Index

2-mode analysis 2514, 2525

4.0 12, 53, 56, 58, 69, 70, 92, 93, 94, 125, 139, 152,
155, 156,175,179, 181, 182, 186-190, 209, 216,
222,224,235,237,238,284, 288,295, 405,477,
485,500,516, 589,593, 602, 616, 638, 649, 661,
682, 698,702,703, 741,743,777,789, 800, 812,
813,832,846,849, 885,955,956,957,972,1053,
1089, 1103-1110, 1119-1126, 1141, 1154, 1212,
1231, 1284, 1308, 1340, 1369, 1370, 1371, 1387,
1389, 1419-1422, 1436-1449, 1461, 1462, 1463,
1479, 1480, 1495, 1528, 1594, 1598, 1639, 1640,
1649,1652,1653,1665,1714,1715,1730, 1775,
1790, 1807, 1808, 1809, 1822, 1837, 1869, 1885,
1894,1912, 1933, 1946, 1949, 1989, 1992, 2002,
2004, 2006, 2078, 2086, 2101-2110, 2117-2130,
2134,2147-2161,2170,2176,2182-2188,2193-
2199, 2207-2230, 2234-2239, 2249, 2251, 2281,
2283,2295,2298, 2299, 2306-2311, 2349, 2363,
2365,2399,2475,2493,2497,2526,2536,2537,
2549, 2563-2566, 2619, 2625, 2649, 2650, 2652,
2679,2699,2709,2711,2718,2736,2756,2780,
2796,2797,2854,2867,2901,2967,2968,2970,
2981,2991, 3012, 3015, 3025, 3039, 3072, 3092,
3098, 3110

4th industrial revolution 2213, 2256, 2260, 2267, 2268

A

Abnormal energy consumption 2636, 2641, 2643,
2645, 2652

Abnormal energy consumption patterns 2643, 2652

Academic Performance 1644, 1648,1717,1722,1723,
2222, 2596, 2598, 2606, 2612

Accuracy Rate 7, 942, 949, 2587, 2589, 2672, 3107,
3112, 3122, 3135

Acid 418-424, 740, 742, 2617, 2630, 2633

Action rule 596-605

Active dss 1424

Adaptive educational system 1544

cxxiii

Additive Manufacturing 213, 215, 222, 223, 2153,
2160,2164,2165,2169,2173-2178,2261, 2299,
2306, 2309

Administrative Decision 651, 1748, 1750, 1751,
1757-1761

Administrative law 1748, 1749, 1758

Aerotropolis 2986, 2992

Aesthetics 1116, 1117, 1125

Affective Computing 377, 866, 867, 868, 961, 969,
2654, 2679, 2682

Agent-oriented programming 1261, 1262, 1280, 1282,
1283

Agglomerative Clustering 596-601, 1907, 1944, 1950

Agile software development process 1263, 1283

Agility 263, 417,522, 1163, 1344, 1614, 1618, 1655,
1663, 1664, 1741, 1902,2110, 2126, 2300, 2301,
2306, 2307, 2875, 2886, 3014, 3076

Agra 201-207

Ai Ethics 845, 1696

Ai-Enabled 569,571,574,612,613,1104,1374,1375,
1376, 1380, 1382, 1389, 1516, 2203, 2978

Air Pollution 1025, 1035-1040, 1312, 1314, 1315,
1322-1332, 1342, 2280, 2336, 2569, 2908

Air Quality 1028, 1029, 1312-1316, 1323-1338, 1550,
1551, 1832,2291, 2732,2733, 2735, 2908, 3137

Aircraft maintenance 2009, 2015, 2016, 2018

Algorithmic decision-making systems 1725, 1731

Algorithms and machine learning 2819

Alphago 804-815, 3079

Altruistic user role 426, 431-434, 439

Analytic network process (anp) 1452, 1464

Analytical hierarchical processes (ahp) 1452, 1454,
1456, 1460

Anomaly Detection 349,377, 1347, 1420, 1669, 1820,
2136,2140,2315-2323,2327-2331, 2592, 2593,
2650, 2844

Anova 18, 670, 1012, 1042, 1053, 1135, 2317-2325,
2606, 2612, 2926, 2927, 3052, 3103

Answer set programming 3029, 3035-3039

Volume I: 1-618; Volume II: 619-1246; Volume III: 1247-1870; Volume IV: 1871-2498; Volume V: 2499-3143



Anthropology 962, 1965, 2197, 2529, 2576, 2592,
2741-2746, 2751, 2755-2760

Anti-monotonic constraint 163, 171

Anxiety 232, 235, 482, 488, 732, 735, 742, 743, 831,
843, 1148, 1149, 1541, 2567, 2598

Apache airflow 1230, 1247-1258

Apache Spark 120, 164, 288, 307, 310, 420, 557, 558,
559, 564, 956, 1247, 1248, 1249, 1253-1258

Application Development 724, 1251, 1281, 1421, 1640,
2826, 2873-2876, 2883, 2886, 2888

Application Programming Interface (Api) 502, 3084,
3092

Approximation31,504,506,510,815,902, 1058, 1066,
1071,1167,1180, 1217, 1838, 1853, 1967, 1978,
2013, 2040, 2140, 2226, 2233, 2273-2278, 2283,
2457,2806,2814,2831, 2861, 2869, 2881, 3047

Area under roc curve (auc) 3112

Arena 240, 314, 2159, 2454, 2590, 2918, 3013-3017,
3021, 3023, 3024

Argument Quality 689, 1125

Art authentication 1500-1513

Artifacts 516, 805, 810, 965, 1171, 1202, 1207, 1209,
1211, 1221-1229, 1234, 1376, 1503, 1504, 1505,
1630-1636, 1640, 2062, 2070, 2125,2130, 2365,
2422,2436,2466,2483, 2494, 2660, 2747, 2909,
2910, 2916

Artificial Intelligence (Ai) 28, 40, 53-69, 96, 99, 113,
114,115,126, 127, 133, 138, 141, 145, 166, 167,
180, 188, 212,223,224, 225,233-238, 244, 261,
262,280-285, 319, 320, 321, 342, 351-356, 377-
381,407,454, 455,459, 477-481, 487, 500, 546,
557,567, 571-578, 589-594, 603-618, 651, 652,
683,684,714,778, 815, 816, 834-851, 868, 870,
871, 883-886, 895, 898,902, 916,919, 932, 937,
938,953-961,967-973,978,981,982, 1005-1009,
1014-1022, 1037, 1038, 1039, 1076, 1087-1096,
1104,1106,1119,1121,1139,1155,1160, 1166-
1174,1182,1184,1202,1210-1214, 1232, 1243,
1262, 1282, 1283, 1293, 1298, 1301, 1311, 1313,
1324, 1356, 1373, 1385, 1386, 1387, 1406, 1408,
1420, 1421, 1423, 1428, 1431, 1435, 1449, 1511,
1523, 1524, 1527, 1531, 1532, 1533, 1541-1544,
1556, 1560, 1576, 1592, 1594, 1600, 1610-1613,
1639-1644, 1667-1674, 1680-1684, 1685, 1691,
1692, 1698-1705,1710, 1711, 1715, 1716, 1717,
1730, 1745, 1748, 1749, 1755-1761, 1788, 1796,
1820, 1855, 1886, 1888, 1892, 1896-1902, 1946,
1955,2007,2018, 2058, 2086,2087,2099, 2101,
2106-2109,2118-2126,2131,2132,2137,2138,
2145,2149,2150,2161,2168,2170,2174,2176,
2185,2191-2199,2208,2209, 2211, 2220, 2249-

CXXiV

Index

2262,2268,2287-2299, 2306, 2328, 2398, 2446,
2465, 2470-24717, 2540, 2550-2576, 2589-2593,
2634,2635,2650,2651,2654,2682,2684,2699,
2700,2701,2702,2709,2737,2778,2779, 2815,
2831,2834,2844,2852-2855, 2866, 2867, 2870,
2890, 2906, 2950, 2954-2960, 2968, 2969, 2970,
2980-2983, 2995, 3029, 3030, 3031, 3035-3041,
3079, 3086, 3087, 3111, 3112, 3141

Artificial Neural Network (Ann) 55, 155, 193, 214,
223,224,247,324, 327,460, 598, 869,915,919,
920, 923, 933, 938, 958, 972, 1006, 1021, 1078,
1421, 1423, 1428, 1432, 1433, 1701, 1842, 1956,
2018,2054,2192,2195,2258, 2440, 2551, 2579,
2636, 2637, 2737, 2738, 3044, 3122

Aspect-oriented programming 1261, 1262, 1283

Association Rule 167, 168, 1286, 1287, 1291-1296,
1842, 1894, 2266, 2804, 2818, 3080

Audio coding 2479-2484, 2488-2498

Audio-video emotion recognition 864

Audit risk 15, 16, 19, 27, 28

Auditor changes 1-12

Augmented Reality 589, 617, 924, 935, 1141, 1445,
1448, 1646, 1649, 1704, 1705, 1716,2103, 2106,
2184, 2195, 2264, 2269, 2557, 3006, 3007, 3010

Authentication 294, 380, 415, 535, 550, 887-898,
1237, 1500-1513, 1710, 1993-2006, 2134, 2786

Autoencoder 372-380, 906, 1051, 2316-2330, 2831,
3053

Autoencoding neural network 2327, 2330

Automated image diagnostics 885

Automatic decision making 1761

Automatic Speech Recognition 856, 1015, 1783, 1786,
1788, 1792

Automation 58, 64, 65, 66, 155, 179, 184, 215, 235,
237,283,353, 381,453,462,542,571, 575, 606,
608, 609, 615,616,617,707,723, 836, 839, 843,
897,907,920, 953,960, 1014-1021, 1108, 1183,
1210, 1217,1219, 1232, 1247,1257,1314, 1341,
1383, 1557,1596,1617,1618, 1641, 1704, 1710,
1745-1759, 1896, 2087-2098, 2106, 2134, 2143,
2160,2170,2177,2182,2194,2195,2199, 2202,
2203,2207,2208,2214,2234-2238,2262, 2268,
2269,2288,2299,2301,2458,2491,2549, 2551,
2552,2574, 2868, 2906, 2909, 3000, 3001, 3015,
3029, 3031, 3094, 3097, 3098

Automl 871, 872, 885, 1218, 1231, 1641, 1784, 2329,
2556

Autonomous Systems 58, 64, 66, 1016, 2238

Autonomy 64, 67, 110, 235,238, 376,612,919, 1385,
1386, 1617,1722,1725,1729, 1759, 1765, 1838,
1839,2191,2194,2228,2234,2235,2601, 2618,



Index

2785, 2796, 3095
Axioms 820, 1452-1463,2191,2600,2892,3032,3041
Ayurveda 1026, 1036, 1039

B

Back box 1684

Back-Propagation 857-862, 868, 869, 921, 2139

Backtesting 1905, 1906, 1910, 1950

Balanced Accuracy 1504, 1802-1809

Balanced Scorecard 2131, 2368-2382, 2887

Bankruptcy Prediction 2, 3,9, 11, 12, 1795-1809

Base classifiers 1798, 1810-1817, 1825

Base inducers 1813, 1825

Batch Processing 59, 120, 128, 166,416,417,564,2250

Batch Size 999, 1502, 1632, 1633, 1641

Bayes’ Theorem 1356, 1357, 1372, 1846, 1865, 2616,
2713-2724

Bayesian network theory 1357

Bayesian Networks 941, 1356-1371, 1428, 1432,
1533, 2328

Behavioral economics 832

Behavioral Insights 574, 831, 1781, 1783, 1788

Behavioral segmentation 1958, 1961, 1963

Benefits dependency network 2353, 2355, 2362

Benefits management 2350-2357, 2362-2365

Bereavement 2915, 2916

Best Solution 1407, 1750, 1862, 1870, 1893, 2940,
2952, 2983

Betweenness Centrality 2033,2035,2501,2502,2519,
2523, 2527, 2529, 2532

Bibliometrics 591, 1479, 2555, 2570

Big 5 832

Big Data 1-4, 10, 11, 12, 59-69, 73,97-147, 151, 156-
183, 187-193, 208-213, 221, 225, 234, 238, 240,
263-273, 277-289, 294-298, 309, 312, 314, 320,
321, 323, 342-356, 374, 378-385, 404-412, 422-
425,441,454,457,475, 476, 488, 490, 500-503,
518, 521, 522, 542-548, 552-565, 583, 589-593,
604, 608,611,617,651, 682,788, 808-815, 870,
912, 916, 917, 938, 939, 941, 956, 958, 968,
1005, 1018, 1038, 1087-1099, 1103-1108, 1121,
1154,1158,1159,1171,1174,1185,1201, 1203,
1207-1217, 1230, 1231, 1233, 1237, 1242-1264,
1275, 1279-1315, 1322-1328, 1340-1343, 1352,
1408, 1418, 1419, 1426-1450, 1490, 1516, 1523,
1525,1527,1602,1605,1611,1612,1613, 1642,
1649-1666, 1680, 1695, 1699, 1700, 1713, 1715,
1717,1731,1747,1749, 1759, 1762, 1764, 1777,
1779, 1780, 1790, 1791, 1792, 1842, 1844, 1854,
1869, 1872, 1881-1902, 1965, 1975, 2019, 2058,

2083, 2086, 2087,2095-2102,2106-2133, 2138,
2142,2150,2154,2157,2160,2184,2187,2189,
2194, 2195, 2196, 2208, 2210, 2219, 2247-2250,
2254,2259,2261,2262,2266,2267,2270,2292-
2300,2305-2311, 2315, 2382, 2438, 2458, 2466,
2468,2475,2476,2528,2532-2536,2540, 2541,
2552,2567,2576,2592,2593, 2650, 2651, 2700,
2709,2711,2737,2738,2746,2782,2797, 2815,
2832,2839,2845,2846,2851-2854, 2887, 2888,
2907,2913,2915,2975,2982,2991-3010, 3029,
3030, 3036, 3052, 3053, 3055, 3069, 3086, 3087,
3088, 3139

Big Data Analytics 3, 12, 62, 63, 103, 106, 111-128,
137-147, 151, 168, 171, 238, 352, 378, 382-385,
404,405,409, 422,423,454, 476, 545, 546, 682,
870, 917, 1087, 1088, 1089, 1096, 1099, 1103-
1106, 1154, 1158, 1212, 1247, 1249, 1255, 1257,
1258, 1282, 1295, 1313, 1323, 1352, 1426, 1430,
1431, 1440, 1446, 1448, 1450, 1523, 1527, 1649,
1650, 1655, 1660, 1665, 1699, 1715, 1886, 1895,
1896, 1897, 1901, 1902,2100,2101,2102,2106-
2110,2119,2124,2128-2133,2194, 2248, 2250,
2266,2267,2296,2299,2305,2307,2311, 2536,
2592,2700,2737,2845,2851,2853,2915,2975,
2982, 2996, 3000-3010, 3052, 3086, 3087, 3139

Big data analytics in e-governance 116, 121, 125

Big Data Characteristics 1255, 2262

Big Data Frameworks 119, 128, 3036

Big data main Features 141

Big data process 383, 384, 546

Big Five taxonomy 827

Binary Search 1375, 2500-2513

Binaural recordings 2487, 2488, 2497, 2498

Bio-Inspired Algorithms 1871-1884, 1888, 1889,
2267, 2831

Biomarker Discovery 2058, 2707, 2710

Biomedical data 2702, 2703, 2709, 3054

Biometric 106, 887-898, 1755

Bivariate analysis 660, 669, 670, 674-679, 684

Black Box 871,913,918,920, 1216, 1524,1609, 1612,
1667,1674,1675,1676, 1681, 1682, 1683, 1758,
1961, 2141, 2689, 2703, 3030

Blockchain data 1762-1778

Blockchains 40, 56, 62, 65, 1899, 2992

Bloom’s taxonomy 1581, 1582, 1594-1598

Bond graph 750, 754, 761, 764, 765, 777, 778, 779

Brand Awareness 581, 1088, 2919, 2934

Brcal 2617, 2626-2635, 2703, 2706, 2711

Brca2 2626-2634

Breast Cancer 434, 439, 480, 1223, 1233, 1422, 1527,
2056, 2058,2077,2082, 2444, 2448,2617-2635,

CXXV



2706, 2711, 2831, 3141, 3142

Breast cancer symptoms 2635

Bridge node 2513

Business Analytics 63, 98, 111, 115, 164, 166, 196,
585, 591, 594, 682, 916, 920, 971, 1120, 1158,
1292, 1293, 1409, 1415, 1418, 1419, 1659, 1946,
1947,1948,2100,2129,2382,2724,2991, 2996,
3003-3010

Business Ecosystem 2559, 2570, 2821, 2833

Business Intelligence (Bi) 98-105, 113, 115, 127, 138,
139, 191-194, 209, 210, 211, 238, 266, 271, 272,
352,385,407-412,419, 422,441, 551, 552, 567,
579-595, 606, 619, 640, 651, 686,707,971, 976-
982, 1089, 1104, 1121, 1141, 1158, 1171, 1212,
1442, 1446, 1449, 1450, 1653-1666, 2382, 2782,
2877,2887,2888,2997-3003, 3010, 3036, 3084

Business Model 15, 23, 115, 656, 972, 978, 980, 981,
1108, 1124, 1444, 1482, 1483, 1494, 1625, 1705,
1706, 1736,2086-2098,2117,2118,2119, 2128,
2148,2149,2151,2155,2159,2160,2184, 2364,
2576, 3068

Business risk 14-27

Business Strategy 238, 668, 971, 1732-1736, 1743,
1747, 2125, 2128, 2130, 2776

Business value perspective 2374

Buying Decision 690, 694, 695, 1130

Buying intention 689, 706

Byzantine generals problem 65, 70

C

Cancer 379, 430, 434-440, 475-484, 871, 885, 957-
960, 1009, 1223, 1224, 1233, 1299, 1308, 1312,
1375,1422,1517, 1525, 1527, 1879, 2056-2063,
2069, 2076-2083, 2330, 2400, 2416, 2442-2449,
2617-2635,2702,2703,2706,2710,2711, 2831,
2985, 2992, 2993, 3122, 3132-3142

Capability approach 1708, 1713, 1715, 1716

Capacitated solid transportation problem 2388, 2396

Carbon Dioxide 790, 1039, 1312, 1328, 2207, 2450,
2457, 2458, 2459, 2565, 2986

Carbon Monoxide 242, 1312, 1328

Cardiovascular Disease 95, 465, 470, 476

Carpooling 2129, 2936-2939, 2943, 2948-2953

Cart algorithm 1399, 1401, 1404

Cascade capacity 2500-2513

Case-Based Reasoning 3, 713-727, 975, 1421, 1422,
2778, 2779

Categorical Data 386, 392, 394, 407, 1405, 2824

Catering 277-285, 567, 590, 640, 735, 1093, 2207

Catering industry 277-285

CXXVi

Index

Ceiling effect 1041, 1045-1051, 1055

Censored outcome 1055

Central business district (cbd) 2739

Centrality metrics 2501, 2503, 2509, 2510

Cesarean section 73, 90-95

Chaid 1399, 1404, 1406, 1407

Chain value 2160

Change Management 712, 1614-1626, 1893, 2355,
2365, 2876

Character network 2515, 2517, 2521-2525

Chatbots 60, 569, 572, 577, 578, 608, 871, 873, 885,
1095, 1100, 1104, 2087, 2098

Chemometrics 180, 189, 190, 484, 1406, 2004, 2283

Chemotherapy 683, 2620, 2623, 2624, 2628-2635

Chi-Square 75, 669-684, 1045, 1398, 2601-2615

Chi-Square Test 669-684, 1045,2601,2606,2610,2612

Chromosome 1862, 1870, 2622, 2626, 2629

Chronic kidney disease 457, 458, 466, 470, 474-486

Cinematic universe 2514, 2527

Circuit analysis 1979-1983, 1991

Circular Economy 2117,2123,2124,2125,2147-2160,
2954, 2955, 2958, 2967

Classification Accuracy 247, 986, 1057, 1398, 1415,
1800, 1818, 1880,2073,2139,2141,2145,2658,
2706, 2709

Classification Algorithm 460, 878, 1082, 1797, 2047,
2585

Classification Learning 1878, 3105, 3112

Classification random Forest 1809

Classification Tree 77, 1809, 2712

Classifier 11, 75, 77, 152, 186, 214, 215, 216, 222,
223,224,331, 332,467, 469, 598-605, 680, 681,
852-856, 862, 865, 867,891,914, 916, 930, 941-
947, 984, 985, 1016, 1079, 1080, 1226, 1381,
1405, 1683, 1688, 1690, 1701, 1702, 1796-1800,
1811-1824, 1842, 1855, 1860-1867, 1873, 1879,
1880, 1881, 1993, 1994, 1995, 2001, 2002, 2005,
2046,2052,2053,2054,2061,2073,2074, 2585,
2598,2615,2651,2658,2668-2673, 2704, 2706,
2707,2713,2721-2724,2777,2804, 2814, 2848,
2956,2968,3083,3107,3108,3112,3117,3118,
3119, 3125, 3126, 3130-3137

Clean Energy 2454, 2455, 2459, 2460, 2462, 2557,
2566, 2897

Climate Change 34, 47, 54, 110, 514, 815, 830, 1300,
1307, 1308, 1314, 1321, 1325, 1326, 1328, 1359,
1360, 1463, 1547, 1550, 1556, 1835,2130,2162,
2168,2177,2343,2344,2450,2453,2454,2459,
2461,2557-2570, 2681, 2682,2978,2981, 2984,
2992, 3012

Clinical Decision 93, 457, 460, 473-481, 486, 604,



Index

1019, 1373, 1375, 1377, 1384-1389, 1408, 1423,
1424, 1524, 1526, 1527

Clinical Decision Support 473-479, 486, 604, 1019,
1373, 1377, 1384-1389, 1423, 1424, 1526, 1527

Clinical decision support systems 1373, 1384-1389,
1423, 1526, 1527

Clinical Practice Guidelines 73, 95, 473, 486

Closed-loop supply chain 2954,2959,2963,2967,2969

Cloud agnostic 418, 420, 424

Cloud Computing 59, 127, 296, 299, 306, 342, 351,
378,542,543, 589, 781, 788-802, 870, 971-982,
1020, 1079, 1089, 1090, 1094, 1168, 1213, 1233,
1255,1257,1323, 1441, 1444, 1445, 1586, 1653,
1655, 1660-1666, 1705, 1711, 1716, 1756, 1792,
1891,2041, 2086,2098,2150-2156,2160, 2195,
2248,2258,2259,2266,2267,2269,2292,2296,
2299, 2854, 3052, 3137

Cloud computing systems 800

Cloud Platform 269, 274, 412, 418, 518, 552, 569,
1250, 1257, 1660, 2292

Cloud Storage 112, 125,308, 312,412,415, 416, 420,
781,782, 786, 787, 789, 1784

Cluster Analysis 61, 382-387, 395,404, 406,407,482,
684, 935, 2005, 2007, 2524, 2525, 2687, 3094

Cluster pool 418, 420, 424

Cluster validation 382, 384, 386, 409

Cluster validation index 409

Cluster validity index 404, 407

Clustering 3, 11, 12,63, 112, 114, 126, 127, 158, 166,
167,169,189, 192,193,209, 214,247,257, 258,
260, 269, 275, 325, 340, 348, 351, 382-391, 395,
396, 402-409, 459, 460, 465, 466, 470, 476-486,
559, 587, 596-607, 885, 904, 929, 932, 941,
942, 947-951, 955, 957, 958, 1005, 1011, 1012,
1013, 1089, 1177, 1215, 1234, 1250, 1313, 1375,
1427, 1428, 1431, 1536, 1560, 1564, 1565, 1566,
1573-1577,1628, 1641, 1645, 1646, 1669, 1784,
1786, 1799, 1800, 1802, 1812, 1820, 1821, 1823,
1841-1848, 1852-1856, 1894, 1900, 1907-1911,
1944, 1950, 1951, 1952, 1958, 1990-2007, 2033,
2037,2046, 2064, 2069-2072, 2076-2084, 2112,
2205,2241,2266,2268,2281,2331,2503,2504,
2508-2513,2518,2558,2573,2590, 2591, 2655,
2680,2697,2700,2713,2764,2801,2802,2813,
2814,2820,2844,2851,2936,2938,2939,2956,
2973,2981,3010,3027,3044, 3045, 3053, 3080,
3094-3098, 3122

Clustering Algorithm 169, 189, 348, 386, 387, 389,
406,408,465,479,486,596,598,601,957,1011,
1565, 1566, 1573, 1577, 1800, 1852, 1855, 1894,
1907, 1909, 1958, 2070, 2071, 2084, 2266, 2508,

2558, 2802, 2938

Cnls 2636-2652

Cobweb of innovation 1492, 1496, 1498

Coevolutionary approach 2890, 2900, 2903

Cognitive analytics 917

Cognitive bias 1299, 1301, 1306-1311

Cold start 2840, 2842, 2843, 2849-2854

Collaborative Filtering 168, 409, 559, 595, 603, 958,
1295, 1405, 1538, 1559, 1575, 1577,2724,2769,
2773,2777,2778,2779,2799-2804, 2814, 2815,
2841, 2842, 2853, 2854

Collaborative Systems 1557, 2763

Combinatorial Optimization 93,353,921, 2857,2859,
2864-2871

Commercial application 109

Communication efficacy 2934

Communication-driven dss 1424

Community qa websites 1354

Comparative Advantage 643, 645, 647, 2986, 2991

Complete information cascade 2500-2513

Complex Networks 516, 1558, 1888,2040,2042,2043,
2500, 2511, 2512, 2537

Complex system of linear equations 1979, 1983, 1989,
1990, 1991

Computational Linguistics 320, 484, 572, 722, 1090,
1091, 1783, 1785, 1788, 1792, 2476

Computational social science 1780, 1790, 1792

Compute Resources 242, 420, 424

Computer experiments 3046, 3048, 3053, 3054

Computer Sciences 2382, 2852

Computer Vision 114, 143-155, 185, 215, 297, 378,
379,572,578, 849, 850, 905,906,911, 919, 930,
934, 1039, 1057, 1058, 1067, 1074, 1310, 1511,
1700, 1783, 1787, 1788, 1792,1819,2102,2201,
2202,2209,2227,2233,2237,2472,2474,2525,
2540-2544, 2549, 2550, 2551, 2566, 2867, 2869,
2970, 2975, 2976

Computer-Aided Diagnosis (Cad) 937, 2447, 2993

Concept drift 1627, 1641

Concept hierarchies 1965, 1966, 1968, 1976, 1977

Concept standardization 458, 476

Concordance index (c-index) 2449

Conditional Probability 76, 216, 367, 467, 899, 941,
1061, 1356-1361, 1365, 1372, 2050, 2725, 2804

Confusion Matrix 270, 274, 276, 1215, 1226, 1502,
1503, 1507, 1508, 1509, 1513, 1632, 1636, 1802,
2585-2588, 2827-2830, 2835, 3081, 3083, 3107,
3108, 3112, 3132, 3133, 3135

Consolidated Framework for implementation research
(cFir) 1374, 1387

Constitutional conditions 1601, 1613

CXXVii



Constructivist 503, 577, 1547, 1549, 1826

Consumer Behavior 570, 571, 575, 577, 608, 611,
616, 688, 689, 702, 1096, 1099, 1100, 1107,
1125,1129, 1141, 1145, 1150, 1183, 1408, 1421,
1779-1782, 1788, 1901

Consumer Data 574, 1098, 1779, 1780

Consumer Experiences 284, 568-573

Contact Tracing 144, 152, 263-276, 501, 2040

Container architecture 518, 544

Container database 518, 519, 524, 530, 532, 533, 544

Content Analysis 91, 439, 812, 814, 815, 1246, 2113

Content Creation 1100, 1110, 1111, 1112, 1120, 1344,
1533, 1534, 1536, 1582

Content Features 1144, 1145, 1152, 1153

Content-Based Filtering 1559, 1577, 2841

Content-Based Recommender Systems 595, 2763,
2778, 2780

Context aware systems 2763, 2777

Continuous risk assessment (cra) 2146

Contribution to the diamond of innovation (cdi) 1496

Control risk 15, 16, 20, 26, 28

Controlled vocabulary 2892-2899, 2903, 2904

Conventional preventive maintenance (pvm) 2636,
2652

Convex nonparametric least square (cnls) 2637, 2652

Convolutional Neural Network 152, 155, 189, 214,
315,316, 358,380,906, 1015, 1019, 1021, 1068,
1430, 1432, 1433, 1508, 1517, 1842,2006, 2542,
2551, 2558, 2656, 2858, 3136

Co-occurrence analysis 2112, 2116, 2133

Cooperative dss 1424

Copyright 61, 317-321, 1240, 1345, 1346, 1352

Corona crisis 488-502

Correntropy 2186, 2192, 2195, 2197

Cost Effective 556, 572, 652, 870, 1301, 2368, 2985,
2986, 2991, 2993, 3012, 3078

Counterfactual Fairness 1686, 1699, 1701, 1702

Coupling 287, 348, 751, 763, 965, 1508, 1766-1769,
1774, 1775,2168, 2191, 2448, 2466, 2563, 3055

Covid-19112, 116, 129, 137, 141-155, 173, 183, 192,
207, 263-275, 316, 318, 323-340, 435, 488-502,
568, 570, 683, 703, 836, 840, 846, 871, 883,
896, 897, 1038, 1091, 1105, 1124, 1137, 1176,
1230, 1233, 1277, 1293, 1296, 1314, 1326, 1409,
1410, 1418-1425, 1490, 1556, 1576, 1579, 1619,
1623, 1624,1703,1714,1715, 1716, 1840, 1870,
2040,2108,2123,2127,2149,2161,2170, 2175,
2176,2177,2199, 2209, 2304, 2417, 2439-2443,
2447,2448,2460,2534,2537,2557,2560, 2595,
2612-2615,2724,2758,2908, 2909, 2914, 2972,
2974, 2978, 3014, 3026, 3078, 3084, 3137-3142

Ccxxviii

Index

Cox Regression 2076, 2438-2449

Creative class 816, 821, 830

Creative Process 810, 1467

Critical line algorithm 1904, 1950

Critical value 673, 684

Cronbach’S Alpha 2338, 2595, 2602, 2615

Cross sell 654, 656, 668, 670, 674

Cross tabulation 2601, 2612, 2615

Cross-Industry Standard Process For Data Mining
(Crisp-Dm) 1171, 1202, 1738

Crossover 253, 254, 1862-1870, 1881, 2514, 2706

Cross-Validation 42, 77, 81, 335, 460, 469, 913, 1047,
1051, 1215, 1398, 1400, 1519, 1809, 1849, 1879,
1881,2017,2052,2671,2673,2687,2706,2708,
2734,2769,2773, 2834, 3043,3105,3112,3136

Crowdfunding 36-39, 56, 573, 574, 576, 1779-1784,
1788-1792

Crypto Money/Cryptocurrency 40, 56,62, 1892,2174,
2293, 2296, 2308, 2867

Cryptography 56,71, 113,242,453,1353,1776,2292,
2328, 3140

Cultural Factors 577, 736, 3064

Customer analytics 1076, 1077,1089-1108,1127,1143

Customer Attrition 595, 596, 598, 602, 604, 957

Customer Behavior 596, 1088, 1091, 1094, 1207, 1780,
1783, 1788, 1961, 2815

Customer Churn 595-605, 1094, 1095, 1099, 1100,
1106, 1107, 1210, 1681, 2592, 3085

Customer Data 117, 193, 569, 603, 1012, 1078, 1092-
1106, 1734, 1779, 1780, 1783

Customer Experience 567, 610, 613, 652, 653, 1076-
1079, 1088, 1089, 1090, 1094, 1095, 1104, 1736,
1963, 2099

Customer insight 1076, 1092

Customer Perspective 260, 2373

Customer Satisfaction 117, 141, 209, 216, 279, 382,
570, 582,596, 652,948, 1076, 1077, 1078, 1088-
1091, 1097, 1104, 1155, 1703, 1782, 1792, 1952,
1953, 2093, 2152,2300, 2355, 2359, 2369, 2373,
2374, 2782, 2785

Customer-Relevant Data 572, 1780, 1781, 1788, 1792

Cyber security attack 2146

Cyber security risk 2134-2146

Cyber security threat 2146

Cyber-bullying 1345, 1354

Cybernetics 11,405,408, 867,921, 1649, 1824, 1855,
1887,2002,2003,2161-2178,2247,2416, 2477,
2535, 2592, 2680, 3137

Cyber-physical systems (cps) 2103, 2160

Cypher by example 451



Index

D

Damip 75, 76, 77, 81, 82, 89, 458, 467-476

Dantzig’s pivoting rule 2405, 2406, 2419

Dashboards 106,269,417,580,588, 1300, 1375, 1418-
1423, 1661, 1727, 2909, 2999, 3002, 3003, 3084

Data Acquisition 923, 924, 926, 931, 932, 937, 1205,
1315,1427,1740,1741, 1893, 1906,2134,2184,
2248

Data Analysis 47, 50, 92, 96, 102, 103, 109, 115, 119,
121,125,126, 127, 140, 153, 167, 170, 178, 185,
189-193, 208, 209, 211, 221, 236, 252,294, 323,
328, 342-354, 380, 382, 385, 389, 404,410,411,
412, 417, 422, 424, 434, 441, 457, 487, 558,
585, 609, 648-660, 681-685, 691, 788, 874, 875,
919, 982, 1008, 1012, 1020, 1021, 1076, 1105,
1135,1187,1188, 1190, 1198-1205, 1236, 1251,
1256, 1264, 1280, 1281, 1312, 1313, 1314, 1327,
1330, 1348, 1363, 1364, 1417, 1419, 1444, 1513,
1517,1543,1638,1648,1663,1717,1721, 1723,
1731, 1749, 1784, 1788, 1793, 1820, 1824, 1861,
1862, 1885, 1894, 1901, 1977, 1993, 1995, 2003,
2007, 2009, 2045, 2049, 2055-2062, 2069, 2073,
2078,2106,2124,2129,2153,2184,2195,2198,
2202,2225,2229,2241,2247,2266,2273,2278,
2436,2449,2486,2577,2593,2599, 2655, 2693,
2695,2702,2707,2709,2724,2818, 2832, 2853,
2906-2912, 2976, 2996, 3005, 3045, 3052, 3054,
3132, 3139

Data Analysis Techniques 189, 344, 2996, 3045

Data Analytics 3, 12, 62, 63, 103, 106, 111-128, 137-
147, 151, 168-185, 190, 238, 284, 352, 378,
382-385, 404, 405, 409, 422, 423, 454, 476, 522,
545, 546, 557,562, 590, 609, 682, 810, 870, 873,
885,886,917,953, 1087, 1088, 1089, 1096-1106,
1154, 1158-1172, 1199, 1205, 1206, 1211, 1212,
1232, 1247-1258, 1282, 1295, 1313, 1314, 1323,
1324, 1328, 1342, 1352, 1374, 1387, 1388, 1420,
1426, 1430, 1431, 1440, 1446-1450, 1523, 1527,
1529, 1649, 1650, 1655, 1660, 1665, 1699, 1707,
1715, 1726, 1746, 1886, 1888, 1895-1902, 1948,
1949, 2051, 2055, 2100, 2101, 2102, 2106-2110,
2119,2123-2133,2146,2194,2224,2228, 2234,
2248,2250,2259,2266,2267,2296, 2299, 2305,
2307,2311,2381,2400,2536,2592, 2594, 2700,
2701,2709,2725,2737,2819,2845,2851, 2853,
2908, 2913, 2915, 2975, 2982, 2994-3010, 3052,
3086, 3087, 3139

Data Architecture 521, 1736, 1737, 1770-1775, 1863

Data catalog 779

Data citation 1236, 1240-1245

Data Cleaning 195, 413, 546, 549, 986, 1187, 1188,
1197-1200, 1205, 1255, 1563, 1861, 2183, 2225,
2660, 2662, 2690, 2996, 3082

Data collection and preparation 2728, 2736

Data Curation 815, 1241-1246, 1696

Data Discovery 1187, 1205, 2196

Data ingestion 411, 417, 419, 421

DatalIntegration 100,413,414,424,454,462,552-555,
560, 564, 1255, 1312, 1437, 1438, 2058, 2250,
2294, 2698, 2708, 2710, 2711

Data integrity auditing 781, 782, 787

Data Lakes 353, 410, 421-424, 1436

Data Literacy 9, 1239, 1243, 1244, 1303-1311

Data management plans 1235-1245

Data Mining 1-12, 59, 67, 69,97, 102, 113, 115, 121,
124,127, 135, 136, 139, 156, 157, 158, 162-171,
175, 180, 186-196, 206, 209, 220, 224, 267, 285,
321,351, 352,354,378, 382, 385, 404-409, 424,
442,443, 454,457,475, 480, 484, 580-594, 602,
603, 604, 614, 615, 683, 704, 865, 908, 918,
919, 959, 1009, 1011, 1089, 1091, 1104, 1105,
1152,1154,1158,1159,1170,1171, 1172, 1183,
1187,1188,1193-1214, 1230, 1247, 1284, 1285,
1286, 1295-1298, 1312, 1313, 1314, 1323-1328,
1375, 1405, 1420, 1421, 1426-1435, 1513, 1532,
1533, 1537, 1542-1545, 1576, 1611, 1642-1651,
1656, 1658, 1681, 1683, 1700, 1715, 1725, 1738,
1746, 1810, 1842, 1852, 1869, 1886, 1891, 1894,
1898, 1901, 1990, 2010, 2019, 2042, 2056, 2057,
2058,2120,2126,2264,2315,2382,2474,2475,
2511,2526,2535,2601,2614,2681, 2700, 2702,
2703,2707,2709,2710,2725,2728,2730,2738,
2777,2779,2782,2803,2804,2813,2814,2819,
2820, 2826, 2886,2913,2994,2997, 3001, 3005,
3053, 3055, 3086, 3087,3088,3105,3110, 3122,
3140, 3141

Data Modeling 414, 1448, 2431, 2891, 2900

Data Pipeline 419,421, 1158,1173, 1187, 1201, 1208,
1215, 1235, 1247, 1248, 1253, 1255, 1258

Data Platform 193, 351, 482, 522, 1248, 1250, 1253,
1259, 1327, 2192, 2875, 2876

Data Preparation 209, 266, 268, 411, 441, 443, 614,
654, 656, 679, 680, 986, 998, 1017, 1187, 1188,
1197-1208, 1738, 1739, 2011, 2016, 2019, 2547,
2577,2661,2687,2689, 2695, 2733, 3130, 3136

DataPreprocessing 193,1077,1081, 1082, 1083, 1315,
1428,1627,1628,1641,2016,2055, 2544, 2545,
2654, 2668, 2835

Data Protection 101, 414, 420, 452, 609, 842, 843,
1449, 1523, 1602, 1606, 1607, 1608, 1660, 1737,
1745, 1749, 1756, 2142

CXXiX



Data Resolution 1972, 1973, 2232

DataRetrieval 275, 1241, 1246, 1646, 1655, 1656,2015

Data reuse 1235, 1245, 1246

Data Science 12, 58-69, 100, 109, 113, 114, 136, 156,
164-171, 190, 312, 353, 357, 374, 377, 380, 409,
410,412,417,422,424, 441,442,443, 451-454,
488,500,515,517,574,591, 592, 603, 651, 653,
683,809,871,899,918,966,977,981,982,1018,
1021, 1090, 1121, 1158, 1169-1175, 1179, 1185,
1187, 1199-1214, 1222, 1230-1236, 1242, 1245,
1246, 1256, 1257, 1258, 1281, 1284, 1292, 1296,
1297, 1298, 1323, 1330, 1340-1344, 1408, 1409,
1418, 1432, 1436, 1437, 1443-1449, 1555, 1642,
1644, 1652, 1653, 1654, 1660, 1665, 1666, 1682,
1683, 1732, 1733, 1737-1747, 1762, 1775, 1795,
1855, 1900, 1901, 1979, 2018, 2020, 2023, 2040,
2041,2115,2161,2162,2174,2207,2266, 2329,
2540,2562,2565,2576,2593,2701,2702,2713,
2723,2725,2741,2820,2890, 2891, 2900, 2913,
3007, 3024, 3029, 3053, 3055, 3077-3080, 3085,
3087, 3088, 3142

Data science Framework 1665

Data Science Lifecycle 1206, 1740, 1741, 1747

Data Science Methodology 1201, 1209, 1210, 1214,
1740

Data Science Process 1207, 1213, 1214, 1733, 1740,
1746, 1747

Data Scientist 411, 681, 973, 977, 980, 1160, 1207,
1210, 1214, 1236, 1243, 1249, 1736-1745, 2040,
2577, 3079-3084, 3094

Data Sharing 346, 559, 576, 781, 782, 787, 1098,
1235, 1236, 1237, 1244, 1245, 1246, 1251, 1580,
2094, 2466

Data Silos 424, 1436, 1437, 1438, 1444, 1449

Data staging 583

Data Strategy 1733-1737, 1742-1747, 2132, 3006

Data Streaming 266, 267, 1249, 1250, 2248, 2249,
2250, 2833

Data Visualization 126, 441, 593, 652, 660, 665, 681,
683, 977, 1077, 1165, 1247, 1250, 1255, 1261,
1264, 1265, 1271-1288, 1292, 1296-1315, 1323-
1328, 1597, 1598, 1661, 2003, 2541, 2687, 3003

Data visualization literacy 1303, 1307, 1308, 1311

Data Warehouse 191-202,206-211,267,412-424,452,
522, 580-587, 591, 592, 976-982, 1250, 1252,
1653-1662, 1954, 2015, 2016, 2020, 2369, 2426,
2427,2435,2874, 2875, 2888, 2999, 3000, 3005

Data workflow 1217, 1247, 1248, 1249, 1253-1258

Data Wrangling 908, 1200

Data-driven (research) approach 439

Data-driven application Framework 342-347, 354

CXXX

Index

Data-driven business processes 354

Data-Driven Decision Making 69, 106, 1089, 1185,
1213, 1374, 1389, 1657, 1665, 3087

Data-driven dss 1424

Data-level Fusion 2655, 2660, 2682

Datamining 69, 173, 174, 175, 179, 181, 182, 190

Dataset bias 1687, 1691-1701

Dataset creation 2729

Death analytics 2906, 2909, 2912, 2916

Decision Making 11,47,69,97,98,101, 106,171,201,
226, 234-238, 282, 342, 344, 349, 356, 380-385,
405-408, 413, 437,443,457, 460, 476, 480, 481,
483, 546,563, 571-582, 587,594, 602,611, 617,
651, 656, 688, 689, 708, 870, 871, 875, 876, 885,
932, 960, 968, 971, 979, 980, 1089, 1095, 1096,
1097, 1124, 1158, 1160, 1165-1175, 1180-1186,
1210, 1211, 1213, 1298, 1300, 1301, 1308-1312,
1330, 1353, 1373, 1374, 1375, 1384, 1389, 1393,
1405-1413, 1419, 1424, 1451, 1452, 1459-1465,
1469, 1473, 1475, 1479, 1480, 1481, 1527, 1532,
1533,1600, 1611, 1612, 1613, 1626, 1646, 1654,
1655, 1657, 1665, 1670, 1684, 1686, 1698-1705,
1714,1717,1731,1749,1757,1760, 1761, 1821,
1871, 1884, 1892, 1894, 1896, 1952, 1965, 1970,
1976,1977,2106,2110,2123,2183,2184,2193,
2195,2262,2293,2298,2304,2305,2306,2311,
2396, 2399, 2446, 2450, 2470, 2475,2570,2797,
2854, 2860, 2950, 2952, 2955, 2996-3007, 3014,
3020, 3024, 3030, 3035, 3037, 3061, 3077, 3087,
3141

Decision Support 184, 190, 193, 194, 206-210, 295,
352,353,354, 384, 385, 404, 408, 436, 473-479,
486, 580, 582, 584, 594, 596, 602, 604, 680-683,
705, 723, 725, 844, 874, 920, 1014, 1019, 1037,
1122,1153,1154,1155,1171,1185,1213, 1356-
1361, 1368, 1370, 1372, 1373, 1377, 1384-1389,
1408, 1413, 1419-1426, 1431, 1434, 1435, 1442,
1446-1453, 1461, 1467, 1470, 1478-1481, 1514-
1519, 1524-1529, 1618, 1661-1666, 1700, 1808,
1809, 2020,2126,2127,2194,2541, 2550, 2556,
2559,2564,2568,2683,2687,2698,2765,2784,
2786,2796,2797,2818,2819,2853,2939, 2950,
2951,2952,2971,2977,2978, 3002-3010, 3085,
3087, 3122, 3140

Decision Support Systems (Dss) 193, 194, 207, 208,
295, 385, 404, 479, 596, 604, 920, 1122, 1359,
1368, 1372, 1386, 1388, 1420-1426, 1431, 1434,
1435, 1453, 1467, 1470, 1478, 1479, 1527, 1528,
1529,1661, 1666,2127,2541,2550, 2559, 2564,
2568, 2687, 2796, 2950, 2951, 2952, 3010

Decision Trees 2,4,213,876,913,919,927, 939, 949,



Index

1017,1079, 1217, 1286, 1313, 1326, 1381, 1394,
1404, 1671, 1672, 1796-1799, 1803, 1813, 1818,
1843, 1844,2009, 2010, 2021, 2655, 2706, 2707,
2709, 2723, 2803, 2804, 3087, 3126, 3127, 3143

Decision-Level Fusion 1811, 1823, 2660, 2682

Decision-Making Process 110, 194,201,226-233, 385,
409, 579-584, 588, 689, 736, 945, 966,971, 975,
1117,1174,1299, 1360, 1363, 1391, 1392, 1394,
1425, 1426, 1430, 1516, 1523, 1524, 1533, 1605,
1733,1748,1751,1757,1897,2110,2122, 2306,
2333, 2334, 2350, 2362, 2375, 2871, 2924, 2973

Decision-Making Systems 1391, 1392, 1431, 1644,
1667, 1687, 1725, 1731, 1753, 2102, 2103,
2105, 3010

Decision-making technique 1392

Decompositions 1199, 1965, 1966, 1970, 1971

Deep Learning (D1) 62, 64, 113, 143-155, 174, 175,
180-192, 209, 214, 215, 220, 252, 253, 350, 352,
356,357,373-380,417,428,608,612,617, 682,
683, 804-815, 849, 864-872, 883, 885, 894-906,
910-920, 924-936, 956, 958, 961, 968, 982, 984,
986, 1007, 1014-1021, 1051, 1053, 1091, 1174,
1215,1217,1219, 1232, 1248, 1255, 1352, 1354,
1373, 1376, 1426-1435, 1441, 1443, 1445, 1500,
1511-1517,1525-1529, 1557, 1558, 1644, 1648,
1649, 1669, 1670, 1673, 1681, 1683, 1691, 1695,
1699, 1701, 1702, 1751, 1785, 1786, 1810, 1822,
1842, 1853, 1854, 1891, 1905, 1945-1950, 1979,
2006,2018,2039,2075,2079, 2081, 2086, 2087,
2100, 2102, 2106,2107,2109,2134,2139-2145,
2191, 2202, 2205, 2208, 2230, 2314-2330, 2440,
2446, 2447, 2479, 2486, 2488, 2491, 2540-2543,
2548,2550,2551,2558,2565,2566,2568,2614,
2627,2649,2650,2656,2674,2680,2697,2699,
2703,2710,2725,2728,2729,2832,2851, 2857,
2865,2867,2871,2915,2955,2968,2970,2981,
2982, 3030, 3044, 3122, 3138, 3140, 3141

Deep Neural Network (Dnn) 82, 145, 222, 914, 1021,
1022, 1500, 1514, 1525, 1696, 1702, 2140, 2146,
2329, 2445, 2549, 2980

Deep Reinforcement Learning 155, 377, 378, 2140,
2143, 2236, 2549, 2551, 2563, 2565, 2857-2871,
2970

Defect detection 186, 212-224

Degenerate solution 2419

Degree Centrality 2033, 2034, 2036, 2501, 2504,
2529, 2532, 2538

Delegation 225-239, 787, 1603, 2335, 2355

Demographic parity 1702

Dempster-shafer theory 1974, 1977

Dendrogram 598-605, 1907, 1908, 1911, 1915-1936,

1940, 1941

Dense neural networks 996

Depression 143, 488, 734, 740, 742, 745, 821, 831,
1556, 2190, 2567, 2598

Descartes datamyne 325, 341

Description Logic 720, 727, 3034, 3038, 3040

Descriptive Analytics 1093, 1098, 1099, 1373, 1389,
1647, 2103, 3003

Deseq 2062-2065, 2079, 2084

Design Science 385,407,1155,1158,1168,1170, 1171,
1384, 1447, 1448, 2365, 2679, 3093, 3099, 3100

Detection risk 15, 16, 20-28

Developing Countries 35, 39, 51, 641-649, 701, 739,
835-847, 1127, 1129, 1539, 1587, 2305, 2450,
2557, 2561, 2984, 2986

Development And Operations (Devops) 725, 1207,
1217, 1218, 1219, 1234, 1733, 1743, 1745, 3084

Di wang 2857

Diabetes Mellitus 2565, 3120, 3136, 3138, 3142

Dialectics 2348

Dialogue 109, 503-512, 622,712,727, 813, 818, 823,
1546-1550, 1554, 1556, 1558, 1706, 1826-1834,
2182, 2190, 2480, 2934, 3061

Dialysis 474-487

Diaspora 38, 39, 56, 2349

Digital business ecosystems 2817

Digital capability approach 1716

Digital contact tracing 264-275

Digital device 966, 970

Digital Divide 1124, 1142, 1176, 1183, 2170, 2177

Digital Economy 38,589,594, 1076, 1121, 1596, 1623,
1893, 2260, 2458

Digital education 1578-1587, 1591-1598

Digital Footprint 63, 70, 2910, 2912

Digital Healthcare 1703-1716, 2170

Digital Image Processing 1501, 1513,2634,2939,3138

Digital learning 1579, 1580, 1584, 1591-1598

Digital legacy 2910-2916

Digital mapping 3014, 3015, 3016

Digital Marketing 591, 1017, 1087, 1091, 1123, 2368-
2382, 2887

Digital matchmaking 2833

Digital Pedagogy 1582, 1587, 1598, 2595, 2612

Digital Sustainability 1626, 2117, 2130, 2132

Digital Technologies 151, 382, 439, 840, 1328, 1584,
1587, 1592, 1594, 1598, 1642, 1703-1716, 1963,
2104, 2110, 2126, 2130, 2164, 2169

Digital Transformation41,264,273,574,591,617, 840,
956, 1076, 1093, 1341, 1373, 1448, 1523, 1596,
1614, 1624, 1626, 1639, 1715, 1892, 2086, 2098,
2120,2122,2126,2129,2132,2147-2160, 2170,

CXXXi



2298, 2306, 2309, 2311, 2382, 2556, 2700, 3013

Digital Twins 352, 2202-2209, 3012-3017, 3022,
3025, 3027

Dimensionality Reduction 54, 251, 608, 656, 680,
912, 914, 1011, 1012, 1566, 1676, 1870, 2002,
2003,2007,2331,2805,2813,2846,2853, 3082,
3122, 3137

Direct methods 1980, 1987, 1988, 1992

Disciple of discipline 2746, 2759

Discrimination 91, 252, 477, 861, 1057, 1079, 1173,
1182, 1431, 1670, 1685, 1686, 1698, 2005, 2077,
2196, 2327, 2440, 2557, 2594, 2595, 2704

Discriminatory bias 1173, 1180, 1182, 1186

Discussion board 2934

Discussion Forum 706, 2533

Disinfection by-products (dbp) 2557, 2571

Dissemination Of Knowledge 1704, 3067

Dissipative brain 808, 814

Distributed File system (dFs) 564

Diversification process 1876, 1889

Document-driven dss 1424

Double pivot simplex method 2405, 2406, 2418

Driving Forces 338, 706, 1142

Dropout 656,993-1000, 1069, 1071, 1140, 1722, 1726

E

Earnings per share 26

Earth monitoring techniques 42, 56

Eco-cognitive openness 805-814

Eco-Innovation 2111, 2127, 2129, 2133, 2902

Ecology 339, 342, 354, 592, 807, 813, 814, 819, 838,
1308, 1330, 1332, 1342, 1359, 1360, 1369, 1371,
2023,2114, 2513, 2559, 2560, 2615, 2903, 3012

E-Commerce 99, 101, 109, 115, 410, 444, 455, 603,
687-694,702,885,1076,1087,1088,1103, 1104,
1108, 1110, 1113, 1120-1130, 1137-1141, 1448,
1518, 1901, 2024, 2040, 2095, 2096, 2118, 2153,
2799,2814,2815,2839,2845,2955-2961, 2966-
2970, 3002, 3078, 3080

Economic Growth 39, 50, 577, 640-650, 818, 819,
823, 1128, 1485, 1492, 1493, 1608, 2183, 2194,
2452-2459, 2558, 2560, 2897, 2985

Economic Impact 608, 1314

Economic psychology 818, 827, 828, 832

Economic threshold level 1372

Economics 9, 27, 64-70, 138, 152, 189, 210, 220, 235,
237,238,253,338, 339, 340, 351, 480, 488, 500,
501, 507,515,617, 636,648, 649, 650,704,722,
816-823, 827-836, 847, 982, 1014, 1076, 1089,
1104, 1124, 1140, 1141, 1201, 1212, 1231, 1299,

CXXXii

Index

1331, 1464, 1481, 1558, 1575, 1576, 1660, 1664,
1698,1714,1747,1776,1777,1782, 1789, 1807,
1808, 1809, 1823, 1828, 1836, 1896, 1900, 1901,
1902, 1947, 1948, 1962, 1965, 1979, 1980, 1990,
2019,2114,2123,2124,2125,2132,2150,2162,
2177,2192,2222,2253,2310,2347,2380, 2381,
2459, 2460, 2528,2529,2575,2591,2592, 2593,
2649,2682,2736,2737,2738,2744,2756,2901,
3008, 3043, 3053, 3061, 3090

Edger 2062-2065, 2080, 2084

Edinet 14, 15

Education 4.0 1598, 2213, 2214, 2216, 2221

Educational data mining 1532, 1533, 1543, 1544,
1545, 1642-1651

Educational Environment 1644, 1724, 1725, 1731

Educational Technology 1544,1545,1597,1625, 1648,
1649, 1728, 1729, 1731, 1836, 1837,2214,2217

E-governance 116-121, 125-128

E-Learning 506, 512, 727, 853, 1463, 1531, 1532,
1538-1546, 1559, 1578, 1589, 1590, 1598, 1645,
1648, 1827, 1829, 1830, 1836,2170,2217,2221,
2615, 2846, 2850-2854, 3100

E-learning theory 1544

Electronic medical record 485, 486, 487, 683

Electronic Tongue 189, 1993, 2003-2007

Electronic Word Of Mouth (Ewom) 686, 704, 705,
1108, 1110, 1123, 1124, 1125

Emerging digital technologies 1703, 1705, 1712,1716

Emission of gases 1039

Emotion Analysis 1078, 2614

Emotion Recognition 377, 849-855, 862-868, 968,
2296, 2549, 2598,2653,2654,2660,2667, 2669,
2670, 2680, 2681, 2682

Emotional Intelligence 234, 590, 961, 965, 967, 1541,
2215, 2594, 2596, 2612, 2613, 2614

Emotions 58, 97, 232, 496, 568, 587, 608, 627, 825,
826, 835, 849-856, 862-867, 961-969, 983, 984,
985, 1004, 1076, 1078, 1083, 1088, 1090, 1125,
1132, 1147-1155, 1516, 1669, 1763, 1789, 1811,
2098, 2593-2607, 2612-2615, 2653-2659, 2667,
2670, 2673, 2680, 2681, 2682, 2911, 3063

Empirical modeling 779

Emr 273, 416, 457-467, 476, 683, 1036, 1038

Emulator 3046-3051, 3056

Energy Conservation 752,799, 802, 1891,2247,2249,
2459, 3100

Energy Efficiency 750, 751, 774, 778, 779, 790, 796-
802, 1451, 1460, 1463, 2293, 2418, 2454, 2456,
2459, 2540, 2559, 2641, 2643, 2645, 2651, 2652

Energy measurements 1039

Energy Sector 33, 2201, 2203, 2205, 2568



Index

Enjoyment 1111, 1117, 1118, 1126, 1447, 2922

Enlarged sensitivity 961-966

Ensemble and hybrid-based methods 2780

Ensemble Learning 220, 876, 934, 936, 946, 1079,
1431, 1795, 1796, 1810-1813, 1819-1826, 1841,
1842, 1848, 1852,2021,2734,2739,3136,3139,
3143

Entertainment Industry 316, 321, 567

Entrepreneurial ingenuity 817, 825, 829, 832

Entrepreneurship 36, 39, 53, 54, 109, 353, 506, 515,
593, 636, 637, 823, 829, 832, 842, 1108, 1461,
1462, 1479, 1480, 1494, 1495, 1625, 1902, 2120-
2127, 2183, 2592, 2818, 3012, 3110

Environmental ppp alliances 1496

Environmental Protection 1331, 1342, 1605, 2104,
2107, 2126, 2158, 2291, 2459, 2461

Epidermal growth Factor 2634, 2635

Epidural anesthesia 73, 74, 80, 88-95

Epoch 370, 921, 992, 996, 999, 1001, 1502, 1632,
1633, 1641, 2807

Equality 437, 839, 847, 1196, 1758, 1765, 1944, 2385,
2389,2557,2570, 2608, 2638,2897,3102,3103,
3104, 3109, 3110, 3113

Equalized odds 1702

Equity 5, 37, 38, 263, 457, 948, 958, 1801, 1839,
2455,2557,2574,2898,2976,3102,3103, 3104,
3109, 3110

Er 1776, 2421, 2424, 2431, 2433, 2619, 2625, 2826,
2827, 3033

Erp 101, 103, 115, 343, 459, 552, 709, 1441, 1893,
2300, 2301, 2688, 2781-2790, 2796, 2797, 2798,
3000, 3001, 3005, 3009, 3010

Estimated time of arrival 2700, 2701

Ethical Ai 1687, 1692, 3041

Ethical conditions 1601, 1613

Etl 100, 181, 192-195, 200, 201, 267, 414, 418-424,
552,560, 582,583,584, 1247, 1248, 1249, 1253-
1259, 1368, 1372, 1655, 1656, 1664, 1892, 2876,
2877,2878, 2883, 2884, 2886, 2997, 3000, 3005

European Neighbourhood 504, 505, 510, 515, 634,
1552, 1831

Evaluation tools 2535

Event 41, 51, 101, 105, 153, 162, 223, 241, 243, 257,
267,363,374,375,381,448, 449, 492, 563, 585,
590, 612, 687, 799, 801, 892, 923, 1028-1031,
1119,1148, 1263, 1372, 1376, 1396, 1406, 1519,
1522,1561,1616,1752,1771, 1837, 1852, 1893,
1900, 2015, 2020,2076,2123,2138,2146,2163,
2169,2171,2178,2240,2256,2316,2327,2330,
2429,2431,2438,2439, 2449, 2486, 2601, 2659,
2698, 2699, 2701, 2704, 2714-2726, 2883, 2887,

2909,2911,2920,2921,2925,2974,2975,2977,
2982, 3015, 3022,3024,3077,3081, 3092, 3095,
3096, 3100, 3142

Evidence-Based Policy 619, 1604, 1613

Evidence-based practice 487

Evolution 126, 226, 227, 234, 253, 254, 382, 383,
413,419,423,427, 438, 456, 505, 508, 514, 589,
612,712,778, 779, 887, 920, 1040, 1128, 1308,
1340, 1341, 1373, 1430-1441, 1449, 1483, 1494,
1526, 1546-1551, 1555, 1557, 1594, 1595, 1613,
1642, 1648, 1649, 1652, 1666, 1751, 1755-1760,
1769, 1828-1831, 1835, 1846, 1897, 2088, 2091,
2106,2165,2175,2176,2177,2182,2192,2219,
2220,2270,2347,2429,2430, 2431, 2465, 2476,
2526,2537,2615,2633,2706,2710,2783,2833,
2889, 2890, 2899, 2967, 2995, 3038, 3052, 3054,
3138, 3139

Evolutionary Algorithms 224, 779, 909, 1796, 1846,
1853, 1946, 1947, 2268, 2293, 2706

E-waste 2956-2969

Expected improvement 3047, 3048

Experience economy 567-578

Experiential products and services 567, 568, 578

Experiment management 1215, 1232

Expert System 235, 1372, 1389, 1422, 1993, 1994,
1995, 2002, 2004

Expertise 37, 90, 100, 437, 606, 728, 838, 981, 1102,
1111,1115,1126,1143,1153,1187,1207, 1239,
1241, 1300, 1372, 1391, 1409, 1531, 1538, 1629,
1652, 1666, 1705, 1846, 1897, 2090, 2091, 2096,
2118,2337,2469,2472,2570, 2596, 2820, 2824,
2845, 3037, 3083, 3085

Explainability 839,914, 1376, 1518, 1522, 1524, 1667-
1684, 1868, 2096, 2444, 2446, 2738, 3030, 3038

Explainable Ai (Xai) 377, 378, 871, 872, 884, 906,
915, 1307, 1345, 1351, 1354, 1411, 1519, 1667,
1670, 1671, 1681-1684, 2564, 2698, 3030, 3040

Explanation 16, 82, 159, 160, 161, 359, 363,377,441,
498, 620, 812,813,829, 1151, 1179, 1353, 1363,
1374,1387, 1470, 1561, 1628, 1630, 1637, 1639,
1667-1684, 1690, 1751, 1811, 1829, 1860, 2166,
2175, 2207, 2432, 2435, 2747,2927, 2958, 3039

Explicit aspects 1145, 1146, 1153

Explicit Knowledge 710, 711, 1706, 1707, 2444,
3059, 3073

Exploratory Data Analysis (Eda) 385, 424, 651-660,
681-685, 1187, 1188, 1190, 1200, 2003

Exploratory graph analysis 2042

Exponential Function 2399, 2439

Export-leg growth 640, 650

Extreme gradient boosting algorithm (xgboost) 2020

CXXXiii



F

Fablab 37, 56

Face Mask Detection 145, 149-155, 897

Facebook 51, 120, 144, 164, 225, 233, 234, 237, 286,
295,316, 435,437,490, 555,610, 686, 687, 691,
793, 840, 953, 1078, 1094, 1097, 1099, 1107,
1110,1131,1133,1137,1219, 1231, 1250, 1252,
1292, 1344, 1346, 1351, 1574, 1575, 1779, 2024,
2369, 2370, 2375-2381, 2530-2537, 2915-2934,
3002, 3003

Facebook Page 2375, 2920, 2924

Facial analytics 1100, 1101, 1106

Facial emotion recognition 850, 853, 867

Facial Feature 1063, 2615

Fair principles 1235-1244

Fairness constraint 1688, 1702

Fairness metrics 1686, 1690, 1697-1702

Fake News 841, 844, 1352, 1353, 1355, 1556, 1811,
1822, 2040, 2170, 2176, 3140

Fcm 1845, 1848, 1856, 1894, 2005

Feature Engineering 219, 220, 223, 325, 654, 656,
670,679, 680, 685,929, 1165, 1345, 1348, 1807,
1858, 1871, 1889,2042,2318,2503,2657, 2668,
2671,2682,2687,2688,2696,2728,2729,2733,
3081, 3082, 3084

Feature Extraction 144, 213, 214, 215, 223, 224, 251,
656, 680, 682, 853, 861, 864, 866, 905,914,918,
985, 986, 1011, 1012, 1015, 1082, 1218, 1345,
1348, 1349, 1428, 1429, 1430, 1508, 1786, 1811,
1817,1854, 1871, 1994,2040,2139-2142,2316,
2317, 2330, 2497, 2658, 2667, 2697, 2864

Feature optimization 1863, 1870

Feature Selection 214, 224, 251, 253, 254, 460, 469,
472,475,484, 654, 656, 680, 681, 852, 862, 867,
905,912,916,920,928,933,936,960, 1011, 1012,
1058, 1072, 1206, 1215, 1407, 1430, 1434, 1689,
1795-1799, 1807, 1808, 1816, 1817, 1858-1862,
1868-1876, 1880, 1885-1889, 2045-2059, 2071,
2073,2075,2079,2083,2183,2267,2316,2317,
2326,2457,2669,2671,2682,2694,2707-2711,
2764, 2779, 3081, 3082, 3084, 3139

Feature Selection Methods 916, 1796, 1807, 1860,
1888, 2046, 2047, 2056, 2057, 2058, 2711

Feature-Level Fusion 892, 2655, 2682

Feedback loops 1161, 1169, 1335

Feeling of hunger 731, 734, 735

FFt 855, 869

Fill rate 3017, 3021, 3022, 3027

Filter Methods 1879, 1889, 2047, 2051, 2052, 2057,
2059

CXXXiV

Index

Filtering 158, 168, 195, 248, 269, 409, 464, 546, 559,
595, 603, 905, 930, 958, 988, 1039, 1249, 1295,
1315, 1316, 1340, 1405, 1428, 1536, 1538, 1559,
1575,1577,1718,1787,1822,2062, 2063, 2077,
2123,2225,2651,2724,2769,2770,2773,2777,
2778, 2779, 2799-2804, 2814, 2815, 2841-2854

Finances 117, 974, 1102, 1952

Financial Analytics 120, 1891, 1902

Financial policies 2452, 2453, 2460

Fine-Tuning 145, 150,368,372,983, 1000, 1001, 1006,
1351, 1430, 1512, 2595, 2734, 3097

Fintech 40, 135-141, 1698, 1790

Firefly 957, 1886, 1888, 2936-2953, 3045

Firefly Algorithm 957, 1886, 1888, 2936-2944, 2948-
2953

Fishbone diagram 1394, 1396, 1397, 1404, 1406, 1407

Fitness calculation 1859, 1863, 1870

Five whys 1394, 1395, 1396, 1404, 1406, 1407

Five whys technique 1395, 1396, 1406, 1407

Floor effect 1041-1055

Flow of Funds modeling 1953, 1955, 1963

Fluctuation 22, 24, 338, 472, 863, 1894, 1951, 2387,
2862

Food cue 747

Food Delivery 278, 279, 283, 285, 703, 1090, 1091

Food sector 2201, 2202, 2206, 2208

Forecasting 28, 65, 67, 68, 111, 114, 138, 191, 212,
213,220, 226,235,237,238,256,283, 288,477,
483, 587,592, 683,703, 886,918,951, 955-960,
971, 1010, 1088, 1100, 1104, 1150, 1183, 1215,
1230, 1231, 1312, 1323, 1327, 1353, 1374, 1375,
1408, 1420, 1421, 1422, 1429-1435, 1480, 1659,
1714,1818,1841, 1842, 1847, 1854, 1899, 1945-
1948,2010,2012,2019,2115,2123-2130, 2190,
2194, 2205,2207,2291,2329,2334,2451, 2457,
2460, 2554, 2558,2559, 2565, 2649, 2650, 2687,
2699,2731,2736,2737,2738,2955,2966,2974,
2975,2980, 2981, 3006, 3043, 3044, 3052, 3053,
3055, 3077, 3086, 3087

Foreign Direct Investment (Fdi) 36, 51, 643, 648, 650

Forensics 444,453,916, 1073, 1419, 1500, 1965, 1977,
2315, 2329, 2550

Fourth Industrial Revolution (4Ir) 50, 156, 816, 832,
847, 1108, 1284, 1438, 1439, 1440, 1448, 1449,
1624, 1629, 1652,1703,2101,2109,2126,2144,
2150,2176,2194,2197,2198,2211,2220,2221,
2251-2260, 2267-2270, 2991, 2992

Fpc 159, 160, 165, 1848, 1856

Fpcm 1856

Fraction of absorbed photosynthetically active radiation
(Fapar) 42, 56



Index

Fraud Detection 2, 12, 118, 444, 454, 455, 572, 651,
653, 893, 894, 1010, 1014, 1210, 1215, 1232,
1233, 1700, 1895, 1896, 1902, 2090-2098, 2573,
2591, 2592, 2593, 2721, 2970, 3138

Frederic vester 1331

Frequency measurement 2274-2283

Frequent Itemset 160-164, 168, 169, 171, 1293-1298

Frequent Pattern 127,156-171,1011, 1012, 1284-1298

Frequent Pattern Mining 127, 156-171, 1284, 1286,
1293-1298

Fsm 2037, 2047, 2428, 2429, 2433, 2435

Fully Fuzzy complex linear equation system 1992

Fully Fuzzy system of linear equations 1992

Future technologies 1343

Fuzzy Clustering 387-391, 396, 404-408, 1841, 1845,
1848, 1852, 1856, 1993-2007, 2973, 2981

Fuzzy complex linear equation system 1992

Fuzzy complex numbers 1980-1991

Fuzzy linear equation system 1989, 1992

Fuzzy Logic 166, 193, 927, 930, 1175, 1293, 1404,
1427,1428,1431, 1443,1533, 1842, 1845, 1853,
1905, 1965, 1975, 1977, 1979, 1991, 1993, 1994,
2002,2006,2007,2136,2184,2188,2194,2697,
2729, 2734, 2737, 2970

Fuzzy programming 2386, 2387, 2388, 2396, 2397,
2398

Fuzzy Set 387, 1451, 1966-1981, 2386, 2399

Fuzzy Set Theory 387, 1966, 1967, 1975, 1977, 1978,
2386

G

Gabor Filter 854-868

Gait analysis 922-937

Gamification 1095, 1097, 1100, 1479, 1481, 1591,
1592, 1593, 1598, 1891, 1902, 2121, 2129,
3090-3101

Garch 327, 330, 335, 338, 339, 1905, 1948

Gases concentration 1328

Gbm 220, 224, 1811, 1844

Gdp 31, 323, 641-650, 819, 821, 1120, 1485, 1489,
1495, 2453

Gene-Expression 2060-2063,2069-2083, 2633, 2634,
2708

Generalization error 1798, 1812, 1818, 1825

Generative Adversarial Network 315,885,1015,1021,

1994, 2006

Generative ensemble methods 1810, 1814, 1816,
1821, 1825

Generic programming 1261, 1264, 1265, 1273, 1279,
1280

Gephi 2025, 2027, 2033, 2534

Global induction 2712

Global localisation 2223, 2238

Global Software Development 707-713, 720, 1745

Global technology platform 2984, 2991, 2993

Global Warming 636, 1036, 1324, 1328, 2168, 2984,
2985, 2986, 2991

Glomerular Filtration rate 461, 466, 467, 479, 487

Go game 804, 805, 809, 810, 814

Gradient-boosting 2009, 2011, 2017

Granularity 585, 1011, 1096, 1742, 1955, 1959, 1966,
1970, 1971, 1972,2015,2227,2232,2308, 2316,
2317, 2464, 2796

Graph analytics 2023, 2026, 2039-2043

Graph database management system 456

Graph Databases 441-444, 449-456, 549, 1199, 2023,
2026, 2029, 2041

Graph embedding 2042

Graph Mining 166, 1293,2023,2026,2033,2037-2042

Graph Neural Networks 2139, 2140, 2867, 2869

Green diamond 1483, 1490-1496

Green indicators 1492

Green Innovation 138, 1483, 1492, 1496, 2118, 2126,
2130

Green version of the diamond 1483, 1496

Greenhouse Gases 1039, 1300, 2455, 2462

Gremlin by example 443, 446, 450-454

Gross Domestic Product (Gdp) 641, 650, 819

H

Haar cascade classifier 2598, 2615

Hadith 133, 135, 139, 142

Hadoop 99, 111, 112, 117-127, 164, 171, 193, 208,
287-299, 306,307, 308,312,418, 521, 522, 545-
552,559-564,794,1248-1259, 1429, 1436, 1444,
1658, 1854, 2247, 2845, 2853, 3000

Hadoop Ecosystem 559, 564, 1248, 1249, 1252, 1258,
1259

Hard Clustering 387, 1845, 1852

Hashing 286, 290-297

Hbase 307, 308, 309, 522, 1249, 1252, 1259, 1658

Hci 850, 869, 1089, 1301, 1311, 2913, 2914, 3100

Hdfs 286-295, 299, 306, 307, 308, 415, 547-550, 564,
1247-1252, 1256, 1259, 1658

Health communication 425, 436, 439

Health information interoperability 487

Health Insurance Portability And Accountability Act
(Hipaa) 414, 458, 487, 1523, 1711

Healthcare analytics 1168

Healthcare Applications 140,870,871, 872,883,1517,

CXXXV



1528, 1707, 1900

Healthcare Data Analytics 1169, 1387, 1529

Healthcare Decision Support 1514, 1515, 1518, 1529,
3140

Healthcare decision support ecosystem 1514, 1515,
1529

Healthcare Knowledge Management 1515, 1716

Healthcare-adapted theory 1390

Hedonic hunger 730, 735-747

Hedonic pricing method 2731, 2739

Her2 2620-2625, 2630, 2633, 2635

Hesitation 899, 1541, 1967, 1977

Heterogeneity 50, 102, 441, 458, 459, 474, 587, 776,
1094, 1240, 1241, 1518, 1623, 2045, 2446, 2452,
2456, 2466, 2467, 2476, 2477, 2626, 2629

Heterogeneous effects 2451, 2456, 2459, 2462

Heteromation 65, 67, 70

Heuristics 255, 257, 260, 304, 328, 421, 800, 804,
805, 810, 813, 883, 975, 980, 982, 1300, 1309,
1873,2183,2194,2196,2240,2315,2316,2534,
2859,2861,2865, 2866, 2869, 2937,2939, 2955,
2968, 3032

Hierarchical Clustering 114, 387, 390, 409, 598-601,
1011, 1012, 1566, 1900, 1950, 2069, 2071, 2084,
2655

Hierarchical clustering using poisson dissimilarity
(poi) 2084

Hierarchical equal risk contribution portfolio 1906,
1908, 1947, 1951

Hierarchical risk parity portfolio 1906, 1907, 1948,
1951

Hierarchies 197, 1068, 1460, 1464, 1547, 1659, 1823,
1965-1969, 1976, 1977, 2102, 2469, 2772

Higher Education 20, 39, 192,210, 220,221, 222,263,
264, 265, 273, 274, 275, 514, 515, 635, 1310,
1340, 1543, 1555, 1579, 1593-1597, 1646-1651,
1718, 1724-1730, 1835, 1837, 1839, 1885, 2211,
2213,2217-2222,2382,2556,2557,2561, 2565,
2566,2595, 2596, 2614, 2758, 2853, 2889, 2900

Histogram 213,214,222,660,1067,1190,1192,1381,
1811,2324,2325,2599,2662,2664,3106,3112,
3115, 3116

Historic center of havana 2338-2349

Hive 193, 522, 1249-1258, 1658

Homeostatic pathways 730, 735, 747

Homophily 1114, 1115, 1126, 2032

House price index (hpi) 2739

Hrt 2623, 2624

Hs-6/hs-4 341

Human Error 116, 1186, 1898, 2093, 2184

Human mobility 143-155

CXXXVi

Index

Human vision analysis 1058

Human-Centered Design 55, 1158, 1160, 1163, 1168,
1169

Human-Computer Interaction (Hci) 850, 869, 1301,
1311

Humanities 27, 67, 649, 816, 818, 823-829, 1125,
1235, 1715, 1838, 2116, 2222

Human-Machine Interaction 226, 228, 1412

Hybrid learning 923, 927, 937

Hyperparameter Tuning 328, 332, 909, 997, 1000,
1165, 1850, 2687, 2691

Hyperparameters 328, 333, 905, 909, 910, 912, 997,
1000, 1016, 1080, 1217, 1228, 1841, 1845-1850,
2694, 3094, 3095, 3097

Hypotension 75, 79-83, 87-96, 2440

I

Ict 126, 240, 506, 579, 593, 790, 1019, 1370, 1372,
1440, 1478, 1578, 1587, 1594, 1639, 1707, 1708,
1714,1715,2105,2124,2127,2159,2175,2176,
2211-2218,2251, 2254, 2364, 2365, 2454, 2556,
2907, 3007, 3061

Icu readmission 1517-1524, 1529

Identifiable data 1613

Identity information 430, 431, 432, 439

Igraph 1294, 2025, 2027, 2028, 2032, 2037

Image Recognition 150, 214, 222, 372, 378, 379,
608, 611, 836, 837, 894, 914, 1100, 1430, 1511,
1724,2262,2540-2544,2548-2551, 2558, 2966,
3030, 3079

Imagenet 363, 378, 1501, 1502, 1511, 1512, 1787,
1790, 2543, 2544

Imbalanced classification 1809

Implicit aspect 1145, 1146, 1153, 1156

Implicit aspects 1145, 1146

Import-led growth 640, 650

Imputation-based regression model 1055

Inadequacy 2468, 2477

Income momentum 20-27

In-Degree 464, 2034, 2035, 2502, 2523, 2532, 2538

Indigenous gnoseology 2754, 2755, 2759

Indigenous/ethnic liquidation 2759

Inductive Learning 975, 980, 982, 1327

Inductive reasoning 975

Industrial Control System (Ics) 2146, 2915

Industrial revolution 4.0 2199, 2211-2219

Industrial Revolutions 816,817,822,1437-1441,2161-
2174, 2197, 2219, 2256, 2261, 2270

Industry 4.0 56, 58, 70, 156, 179, 182, 188, 216, 284,
288, 295, 589, 593, 849, 972, 1089, 1108, 1109,



Index

1110, 1119-1126, 1284, 1421, 1436-1449, 1462,
1480, 1652, 1653, 1665, 1715, 1894,2086,2101-
2110, 2117-2130, 2134, 2147-2161, 2182-2188,
2193-2199, 2208, 2211, 2214, 2219-2230, 2234-
2239, 2251, 2298, 2299, 2306-2311, 2649, 2650,
2652, 2970, 2991, 3012, 3015, 3092, 3098

Industry revolution 4.0 2211

Inequality 394, 822, 830, 842, 847, 1171, 1867, 1975,
2170,2385,2456,2457,2460,2561,2822,3019,
3103

Inflation 323, 324, 650, 1489, 2730, 2733, 2735

Information cascade 2500-2513

Information Management 105, 127, 138,207, 209,234,
310,311, 345,406,437, 454,478, 574, 580, 682,
683, 705, 870, 1103, 1104, 1105, 1211, 1212,
1242,1613,1624,1663,1712, 1776, 1790, 1870,
1902, 2106,2128,2130,2193,2329,2358, 2796,
2797, 2913, 3009, 3099

Information measures 1873, 1966, 1973

Information Quality 1117, 1126, 2248, 2250, 2852,
3008

Information Security 58, 64, 124,272,581, 589, 1104,
1140, 1682, 1822, 1869, 1990, 2142,2143,2144,
2328, 3140

Information Systems 11, 69, 70, 104, 166, 200, 209,
235,236, 238,294, 295,296,311,312, 343,344,
345,351,352, 353,407,422,423, 424, 435-442,
454,514,515, 580, 582, 589, 593, 594, 602, 603,
635,703,705,709,712,715,721,723,724,728,
844,867,971,978,1103,1122,1124,1125,1141,
1155,1161,1170,1212, 1213, 1244, 1258, 1282,
1294, 1340, 1341, 1372, 1374, 1384-1389, 1408,
1419, 1421, 1436-1442, 1447-1450, 1514, 1525,
1526, 1533, 1550, 1555, 1556, 1624-1630, 1638,
1639, 1640, 1662-1665, 1699, 1701, 1712, 1714,
1729, 1749, 1759, 1775, 1782, 1835, 1896, 1900,
1991, 2041, 2056,2099,2100,2107,2129,2143,
2146,2176,2177,2209,2247,2266,2267,2269,
2298, 2300, 2305, 2306,2363,2365,2421, 2433,
2476,2477,2497,2526,2653,2778,2779,2797,
2850,2886,2888,2889,2901, 2915, 2980, 2995,
2996, 3001, 3002, 3008, 3009, 3010, 3073, 3076,
3086, 3092, 3093, 3099, 3100

Information technology infrastructure library (itil)
1625, 1626

Information Theory 809, 956, 969, 1014, 1161, 1976,
1977, 2051, 2191, 2192

Information Visualization 1298-1313, 1725, 3044

Inherent risk 14-20, 26-29

Inheritance 442, 443, 444, 449-454, 716, 717, 720,
1262, 1352, 2749, 2913

Initial adopters 2500-2513

In-memory analytics 1654, 1659, 1661, 1662

Innovation and growth perspective 2376, 2377

Innovation diamond 1482, 1485, 1490-1493, 1497,
1498

Innovation diamond Figure 1490

Innovation gap 1493, 1496

Innovation indicators 1485

Innovation Management 1624, 2119, 2127, 2133,
2197, 3072

Innovation rejected 1492, 1496

Innovation to reform 1496

Insurance 100, 234, 241, 414, 426, 458,487,569, 645,
651-657, 665-670, 674-683, 870, 1010, 1045-
1049, 1183, 1215, 1230, 1232, 1400, 1462, 1500,
1520, 1523, 1602-1607, 1695, 1697, 1699, 1711,
1712, 1902, 1918-1922, 1939, 1947, 1948, 1990,
2086-2100, 2130, 2261, 2977

Integrative approach 1708, 1716

Integrity constraints 442-446, 451-456

Intellectual assets 975, 980, 982

Intelligent medical assistant 874, 878

Intelligent Technology 208, 838, 2491, 2983

Intensification process 1874, 1876, 1889

Interaction mechanism 226, 227, 228, 232, 233

Interior point Framework 2400-2408, 2415, 2419

Interior point methods 2407, 2416, 2417

Intermodal Transport 2683, 2685, 2701, 3086

International Trade 323-328, 335-341, 618, 636, 640-
650, 1215, 1853, 2095, 2162, 3008

Internet Of Things (Iot) 48, 113, 129, 152, 179, 188,
242,243,294,295, 296,352, 382,441, 455, 583,
589, 682, 816, 884,957, 1010, 1020, 1040, 1096,
1100, 1106, 1168, 1325, 1436, 1444, 1641, 1649,
1704, 1705,1710,1715,1716,1762, 1777, 1891,
1894, 1901, 2096,2101-2108,2121,2122,2123,
2128,2129,2133,2142-2145,2150-2156, 2160,
2162,2168,2184,2195,2197,2215,2227,2236,
2238,2248,2249,2250,2254,2258,2261, 2269,
2270, 2286,2287,2288,2292-2299, 2305-2311,
2318, 2540, 2556,2559,2568,2571,2636,2637,
2649,2651,2652,2831,2906,2914,2970, 2995,
3000, 3006, 3009, 3011

Internet of things analytics 1100, 1106

Interoperability 289, 457, 459, 461, 469, 474, 475,
476, 487, 728, 1213, 1237, 1241, 1344, 1355,
1537,2104,2154,2234,2254,2294, 2433, 2475,
2850, 3035

Interpretability 611,839,951, 1428, 1646, 1667-1673,
1682, 1683, 1684, 1695, 1803,2273,2457, 3038,
3086

CXXXVii



Interval gradient prediction tree algorithm (ingpret)
2020

Interval regression tree 2010, 2018

Interval valued 1965, 1966, 1969

Intervention Strategies 476, 775, 2441

Intuitionistic 127, 1480, 1965-1978, 1992

Intuitionistic Fuzzy set theory 1967, 1978

Iot Applications 179, 1038, 2249, 2250, 2287-2293,
2301, 2306, 2307, 2559

Irrationality 343, 1610, 2468, 2477

Is theory 1379, 1382, 1390

Islamic (sharia) banks 142

Islamic bank 133

Islamic big data 142

Islamic Finance 129-142

Iso tanks 323, 341

Itemset 160-164, 168-172, 1287, 1288, 1289, 1293-
1298, 2804

Iterative methods 1980-1988, 1992

J

Jap 1039

Javascript Object Notation (Json) 120, 412-419, 522,
549, 583, 1080, 1266, 1271-1285, 2545

Judgment And Decision Making 571, 577, 1353

K

Kafka 120, 416, 417, 419, 545, 821, 831, 1248, 1894

Kidney disease 457, 458, 466, 470, 474-486

K-Means Clustering 11,258, 348,479, 929, 932,942,
949, 957, 1011, 1573, 1577, 1669, 1845, 2070,
2205, 2591, 2764, 2938, 2956, 3094

K-Nearest Neighbor (Knn) 4, 12, 219, 256, 349, 865,
875, 876, 927, 1428, 1879, 2003, 2242, 2243,
2247,2249,2250,2557,2558,2592,2671, 2844,
3127, 3132, 3133

K-nearest neighbor procedure 2243, 2250

K-Nearest Neighbour Algorithm 219, 3142

Knowledge Creation 710, 711, 722, 724, 1655, 1664,
1705, 1706,1707,1711, 1713, 1714, 3060, 3071,
3073, 3074

Knowledge Discovery In Databases (Kdd) 586, 587,
1159, 1171, 1202, 1313, 1642, 1651

Knowledge Extraction 377, 415, 586-591, 913, 916,
920, 921, 1312, 2891, 2898, 2899, 2900

Knowledge Graph 344, 349, 350, 353, 453, 455, 2025,
2031, 2040-2043, 2092, 2468, 3139

Knowledge Management 136, 140, 179, 187, 190, 206,
352,409, 481, 579-582, 592, 594, 611, 707-713,

CXXXViii

Index

719-728,981,1169,1170,1211,1515,1614,1624,
1665, 1703-1716, 2125, 2160, 2220, 2361, 2470,
2796, 2854, 2951, 3058-3074

Knowledge management digital capability model
(kmdcm) 1705, 1716

Knowledge Management Strategies 1707, 3061

Knowledge Representation 715, 720, 727, 983, 2039,
2200, 2444, 2464-2469, 2473-2477, 2706, 2763,
2766, 2840, 2890, 2898, 3040, 3041

Knowledge representation and reasoning 2464, 2465,
2466, 2473-2477

Knowledge Sharing 106,476, 707-712,722,723,2468,
2783, 2797, 3058-3074

Knowledge storage 1707

Knowledge Transfer 459, 1480, 1706, 1707, 3062,
3063, 3069, 3074

Knowledge-Based Recommender Systems 595, 596,
2780

Knowledge-driven dss 1424

Kondratieff waves 1437-1440

Kriging 2458, 3046-3051, 3056

L

Lasso 460, 469, 473, 481, 1429, 1784, 1797, 2054,
2071, 2457, 2637, 2646-2651, 2703

Latency 105, 121, 260, 416, 549, 556, 559, 565, 1014,
1306, 1308, 1655, 1894, 2228

Latent Dirichlet Allocation 1091, 1560, 1791

Latent Factor methods 2816

Latent Factor model 2773, 2774, 2812

Leaf area index (lai) 56

Learning Algorithm 42,217, 218, 220, 250, 251, 253,
378, 788, 856, 876-882, 921, 927, 929, 939-946,
951,974,984,993,1015,1017,1018,1072, 1083,
1225, 1228, 1525, 1573, 1577, 1798, 1810-1818,
1824, 1825, 1844, 1873, 1878, 1988, 2047, 2069,
2099, 2295, 2326,2327,2458,2467,2542,2589,
2684,2858,2869,2871,3126,3132,3133,3137,
3138, 3141

Learning Analytics 1533, 1541-1545, 1642-1651,
1717, 1727-1731, 2743, 2913, 3094, 3097, 3099

Learning Environment 972, 975, 1544, 1585, 1720,
1722, 1723, 1836, 2594-2608, 2612, 2613, 2616

Learning Processes 508, 914, 963, 1218, 1635, 1706,
1718, 1722, 1723, 1724, 1816, 3062

Learning Rate 328, 366, 857, 858, 909, 996-1000,
1071, 1502, 1505, 1506, 1632, 1633, 1641, 1860,
2323, 2808

Legal regulation 1610

Lemmatization 989, 1859, 1862



Index

Lemmatizer 1861

Levels of the web of innovation 1496

Lgbm 1843, 1849, 1852, 1856

Likelihood ratio 2717-2723

Limma 2063, 2064, 2080, 2084

Linear equation system 1989, 1992

Linear Function 2399, 2418, 2771

Linear Programming 10, 12, 92,480,799, 1466, 2154,
2385, 2388, 2390, 2397, 2400, 2416-2419, 3019,
3021

Literature Review 129, 133, 137-140, 173, 190, 191,
192,201, 213,215,217,226,227,233, 354,453,
574,592,712, 871, 885,972, 1051, 1089, 1109,
1119,1121,1124,1160, 1207, 1218, 1219, 1576,
1648-1654, 1685, 1691, 1697, 1710-1715, 1719,
1727,1729, 1759, 1764, 1795, 1869, 1983, 2087,
2123,2125,2126,2131,2157-2165,2174,2179,
2181,2183,2193,2197,2210,2267,2269, 2300,
2308,2310,2362,2369,2415,2476,2649, 2652,
2777,2780,2840,2845,2847,2852,2894,2902,
2921,2925,2959,2967, 3064, 3068, 3087, 3091,
3099, 3101, 3102

Local localisation 2238

Location-based check-in 2924, 2934

Locked and unlocked strategies 804, 805, 811

Locked strategies 804-814

Logic Programming 722, 2467, 3029-3041

Logic reasoner 3041

Logit analysis 3-13

Logit Function 2719

Long Short-Term Memory 375, 1004, 1006, 1015-
1022, 1430, 1517, 1526, 1842, 2656, 2865, 3095

Loss Function 996,997, 1000, 1502, 1844, 1847,2054,
2457, 2860, 2863, 2871

Lymph node negative 2617

M

Machine Learning (M1) 10, 11, 12,42, 47, 50, 55-69,
73,75, 80, 82, 83,89-99, 112-125, 143-147, 155,
156, 164-190, 209-224, 247-253, 258-262, 277-
285,297, 314-321, 323, 328, 338, 348-352, 356,
377-381, 385, 405-410, 417, 418, 420, 424, 428,
434,439, 441, 457-461, 465, 470-487, 515, 517,
557, 559, 560, 567-578, 587, 591, 594, 602-617,
651-660, 681-688, 788, 808-815, 849, 856, 865-
872,877-886,910,917-967,971-985, 1004-1022,
1039, 1053, 1072, 1076-1083, 1087-1098, 1108,
1121,1144,1158,1166,1169,1173,1174,1179-
1188,1193,1197-1202, 1207, 1212-1222, 1228-
1236, 1250, 1254-1258, 1284, 1292-1298, 1313,

1323, 1327, 1344-1355, 1373, 1376, 1381, 1388,
1389, 1405, 1411, 1424-1431, 1435, 1436, 1500,
1501, 1503, 1507, 1511-1514, 1524-1529, 1534-
1539, 1555, 1556, 1572,1577,1612,1613, 1627,
1632-1644, 1650, 1658, 1669, 1670, 1674, 1681,
1682, 1683, 1685, 1689, 1690, 1691, 1695-1705,
1713,1715,1716,1732,1733, 1734, 1743-1751,
1758, 1761, 1779-1792, 1796, 1798, 1802, 1803,
1807-1812, 1816, 1820-1825, 1841-1858, 1862,
1867-1874, 1880-1887, 1900-1908, 1945-1956,
1961, 1963, 1979, 1988-1994, 2004, 2009, 2010,
2016-2020, 2045, 2046,2047, 2052, 2056, 2057,
2058, 2070,2074,2075,2078,2086-2094, 2101,
2105-2109,2118,2120,2126,2134-2145, 2150,
2153,2156,2160,2174,2182,2183,2189,2191,
2193,2199, 2201, 2206-2210, 2234, 2238, 2249,
2250, 2263,2293,2295,2315-2322,2328-2331,
2438-2448, 2457, 2458, 2466-2470, 2474, 2475,
2479, 2486-2489, 2494, 2497, 2498, 2540, 2542,
2551-2557,2562-2573, 2591, 2627, 2636, 2637,
2648-2655, 2669-2674, 2680-2684, 2698-2701,
2702,2707-2714,2719-2738,2773,2775, 2779,
2783,2796,2803,2804,2807,2813-2826,2830-
2834, 2840, 2842,2844,2853-2857,2865-2871,
2890, 2899, 2900, 2902, 2908, 2950, 2956, 2957,
2960, 2967,2968, 2979-2983, 2991, 2995, 3003,
3024,3029, 3030, 3031, 3036, 3037,3041, 3044,
3052, 3076-3080, 3084-3092, 3098-3105, 3111,
3112, 3120-3143

Machine Learning Algorithms 42, 47, 58-64, 124,
186, 187, 212-224, 282, 316, 317, 349, 439,
461,567,569, 571,594, 607,611, 652-657, 682,
683, 886,919, 922, 938-959, 972,973,974, 981,
1005, 1009-1021, 1039, 1079, 1083, 1158, 1184,
1197,1198, 1217, 1232, 1354, 1424, 1428, 1501,
1643,1685,1701,1733,1751, 1784, 1803, 1824,
1841-1844, 1848, 1851, 1854, 1874, 1979, 1993,
1994,2004, 2018, 2046, 2070, 2074, 2075, 2263,
2440, 2442,2447,2489,2557,2573,2637,2673,
2680,2682,2700,2713,2719,2729,2738, 2819,
2820,2821,2830,2834,2853,2979,2995, 3102,
3105, 3122, 3125, 3130

Machine Learning Operations 1218, 1234, 1733, 1747

Machine Learning Operations (Mlops) 1218-1221,
1228-1234, 1733, 1743-1747, 3084

Machine learning personalization 1963

Machine learning skills 1627

Machine-listening systems 2487, 2498

Macroeconomics 832, 2985

Mae 3, 11, 83,332,333, 335, 1215, 1847, 1856, 2687,
2691, 2695, 2731, 2734, 2768, 2769

CXXXiX



Malicious data 2244-2250

Mantra 1025, 1026, 1038, 1039, 1040

Manufacturing Industry 62, 179, 182, 209, 213, 216,
444,972, 2106, 2158, 2994, 3009, 3092

Mape 1847, 1856

Mapreduce 120, 127, 156-172, 192, 286, 290-299,
306-312, 544-550, 559, 564, 1248-1259, 1315,
1321, 1323, 1326, 1658, 1884, 2247

Mar 234, 2820, 2821, 2826, 2828

Maritime trade 323, 327, 335, 338, 340

Maritime transport chain 2683, 2685

Market Economy 18, 141, 832

Market Segmentation 1091, 1963

Marketing 4.0 1108, 1121, 1122

Marketing Analytics 1090, 1109, 2368, 2379

Markov decision process 2857,2860,2864,2871,2956

Marshalling yard 2687-2697, 2701

Mass spectrometry 2056, 2059

Matchmaking 715, 716, 720-723, 2817, 2818, 2819,
2823-2837

Maturity models 2350-2353, 2357, 2361-2366

Mcar 2820, 2821, 2826, 2828

Mean Squared Error 82, 83,332,333,368, 1215, 1847,
1856, 2014, 2015, 2701, 2768, 2776

Medical Decision-Making 958, 1609, 2449

Membership Function 387, 1428, 1565, 1966, 1967,
1974, 1977, 1981, 1982, 1998, 2386-2399

Memorialization 2909, 2916

Message passing interface (mpi) 128, 305

Metabolomics 2006, 2053, 2059, 2703, 2708, 3141

Metadata Repository 194, 2436

Meta-heuristic algorithm 2969

Metrics 99, 196, 325,333,335,382,465,476,581-591,
654, 660, 684,689,711, 888, 898, 906,921,977,
980, 997, 1094, 1102, 1152, 1215-1229, 1234,
1301, 1310, 1325, 1375, 1413, 1415, 1416, 1502,
1504, 1505, 1511, 1535, 1560, 1628, 1644, 1682,
1686, 1690, 1696-1702, 1732, 1733, 1737-1743,
1802, 1843, 1847, 1865, 1891, 1898, 1909, 1910,
1970, 1973,2010,2014,2015,2018, 2136, 2255,
2265,2355,2371,2373,2441,2442,2448, 2501,
2503,2508,2509,2510,2514,2518, 2554, 2660,
2667,2687,2734,2766,2776,2777,2778, 2835,
2836,2847,2886,2897,2906, 2909, 2976, 2998,
2999, 3013-3025, 3094, 3097, 3143

MFcc 852-855, 862-869

Mi 862, 869, 986, 2235

Miasad 1453, 1454, 1467, 1468, 1470, 1478

Min operator 2390, 2395

Minimum variance portfolio 1905, 1949, 1951

Missing Data 193,209,480,485,486,955,1041-1053,

cxl

Index

1167, 1187-1194, 1198, 1200, 1356, 2055, 2698,
2803, 2818-2826, 2830-2834, 3126

Missing Data Imputation 1053,2819,2823,2830-2834

Missing Not At Random 1041, 1186, 2820, 2831

M1 application 1898

Miflow 1215-1234, 1747

Mnar 1041, 1042, 1045, 1186, 2820

Mobile bi 1654, 1660, 1661

Mobile robots 2223, 2224, 2228, 2235-2238

Modal logics 3035, 3041

Model Selection 386, 917, 1228, 1802, 1856, 2541,
2691, 2728, 2736, 2832, 3043, 3044, 3056

Model Tuning 997, 1796, 1797

Model validation 2885, 3137

Model verification 2885

Model-Based Methods 909, 1011, 2816, 2860

Model-driven architecture 2422, 2423, 2426, 2434,
2435

Model-driven dss 1424

Modeling language 2422-2426, 2434, 2435, 2436

Moderation 438, 825, 1344, 1345, 1346, 1351-1354,
2744

Mongodb 545-552, 563, 564

Monitoring Stations 1031, 1322, 1328

Mooc 1534,1537,1539,1543,1544, 1545, 1585, 1588,
1589, 1839, 2214

Mops 14, 15

Moral enabler 966, 970

Morality 968, 970, 1699, 1701, 2197, 2213

Mpeg surround 2479, 2483, 2484, 2485, 2489-2498

Mpeg-h 3d audio coding 2484, 2489, 2498

Multi assessment method 2598, 2616

Multi-channel audio signals 2480-2485

Multicriteria models 1451, 1454, 1462, 1466, 1467,
1468, 1478, 1479

Multidimensional Data 196-201, 206, 207, 602, 1375

Multidimensional database 200, 211

Multidimensional search 2401-2407, 2415, 2419

Multidimensional search algorithms 2403, 2404,
2405, 2415

Multidomain modeling 750, 779

Multilayer Perceptron 901, 903, 1015, 1800, 2317,
2318, 2319, 2323, 2330, 2558

Multi-Layer Perceptron 328, 929, 2018

Multi-Modal 887,890, 891,897,898, 1560, 1576, 1822,
1886, 2029, 2233, 2235, 2658, 2672, 2673, 2682

Multi-Objective Optimization 283, 1885, 1905, 1947

Multi-Omics 2045-2051, 2055, 2058, 2059, 2703,
2708, 2710, 2712

Multi-Omics Data 2045, 2050, 2051,2055,2058,2703,
2708, 2710, 2712



Index

Multiple-Criteria Decision-Making 1462, 2399

Multi-Sensor Data 2009, 2010, 2011, 2015, 2019,
2020, 2654

Multi-Sensor Data Fusion (Msdf) 2015, 2019, 2020,
2654

Multi-tenant architecture 518, 519, 522, 533, 542,
543, 544

Mutation 253, 254, 1862, 1863, 1865, 1870, 2059,
2617, 2624, 2626, 2630, 2632, 2703, 2706

Mutual Information 852, 854, 861-865, 869, 985,
1192, 1880, 2056

N

Naive Bayes 224, 460, 469, 876, 939, 941, 984, 985,
1010, 1803, 1859, 1865, 1866, 1867, 1874, 2075,
2558,2616,2713,2721-2724,2844,2970, 2975,
2980

Natural Language Processing 60, 61, 147, 314, 319,
372,373,376,380,462,463, 464,479, 480, 483,
497,569, 570,572,578, 606, 608, 849, 885, 983,
1004, 1005, 1006, 1015, 1080, 1091, 1100, 1105,
1107, 1146, 1154,1280, 1517, 1527, 1534, 1537,
1783-1786, 1792, 1842, 1858, 1893, 1946, 2031,
2039, 2090, 2092,2096,2102,2201, 2464, 2475,
2542,2562,2568,2764,2853,2857,2894,2904,
2955, 2970, 3003, 3094, 3138

Nature-Inspired Algorithms 1886, 1888, 2251-2259,
2270, 2479, 2952

Needle-based technique 90

Negative binomial linear discriminant analysis (nblda)
2084

Negative binomial model-based (nbmb) 2071, 2084

Neighbourhood based methods 2816

Neodj 442-456, 464, 465, 482, 2025-2029, 2041

Net promoter score 1076, 1077, 1083-1093

Network Analysis 164, 168, 169, 170, 444, 451, 592,
916, 1292-1297, 1387, 1557, 1725, 2035, 2043,
2511-2518, 2525-2537, 2833

Network analytics 265, 272

Network communities 2527

Network density 2527, 2531

Network Flows 2314, 2319-2326, 2330, 2416, 2417

Network Intrusion Detection 1824, 2249, 2250, 2315,
2316, 2317, 2327, 2329, 2330

Network intrusion detection system (nids) 2330

Network management 453

Network Science 2041, 2043, 2511, 2513

Network size 2509, 2531, 2538

Network utility 240

Neural Networks (Nn) 55, 82, 83, 145, 152, 155, 180,

189,193, 214,222, 223,224, 247,251,315, 316,
324,327,335, 356-364, 368,371, 376, 378, 380,
460, 469, 593, 598, 868, 869, 891, 902, 904, 906,
914-923, 928-938, 946, 947, 949, 954-960, 972,
994, 1006, 1011, 1015, 1019, 1021, 1022, 1068,
1078, 1215, 1348, 1421, 1423, 1428-1433, 1500,
1501, 1503, 1508, 1514, 1517, 1525, 1529, 1572,
1696, 1701, 1702, 1761, 1785, 1786, 1796, 1807,
1809, 1822, 1842, 1855, 1879, 1898, 1901, 1956,
2001, 2006,2017,2018,2054,2140,2141, 2146,
2192,2195,2196,2258,2316,2317,2322,2323,
2327,2329,2330, 2440, 2445,2457,2460, 2542,
2549,2551,2558,2570,2579,2580,2613, 2636,
2637,2656,2681,2737,2738,2846,2853,2858-
2865,2869,2871,2980, 3011, 3044, 3053, 3088,
3122, 3136, 3137

Neural Networks Algorithm 2020, 2550

Neuroeconomics 818, 825, 826, 831, 832

Neuron 357, 364, 900-903, 907, 921, 946, 996, 1068,
1521, 2580

New arp 342-350, 354

News Feed 2920

Next-generation sequencing 2046, 2059, 2083

Nitrogen dioxide 1312, 1328

No-code machine learning 1627, 1640

Nonce 62, 70

Non-deterministic polynomial-time hard 2182, 2198

Non-generative ensemble methods 1810, 1814, 1815,
1825

Nonlinear membership Function 2388

Nonlinear Optimization 918, 2400-2407, 2415, 2416

Non-monotonic logics 3029, 3032, 3041

Nonparametric213,649,1416,1417,1420, 1799, 1963,
2079, 2457, 2636, 2637, 2648-2652

Non-pharmacological disease control 143, 145, 147,
151, 155

Non-relational databases 565

Non-wearable sensors 924, 925, 937

Nosql 99, 112, 192,208, 306, 307, 308, 312,415,442,
444,450,453, 456,522, 549, 550, 551, 555, 559,
564, 1200, 1258, 1436

Nosql Databases 312, 415, 442, 549, 550, 551

Novelty 38,503,506, 569,719, 808, 1036, 1096, 1116,
1126, 1811, 1979, 2318, 2597

Numerical Data 392, 990, 2824, 2845

Nutrition 104, 730, 732, 733, 742-746, 1342, 2045,
2056, 2443, 2448, 2556

O
Obesity 730-747, 1625, 2439, 2440, 2447,2681, 3121

cxli



Object-based audio 2480, 2485, 2489-2495

Odds Ratio 2625, 2713, 2715, 2723, 2724

Odometry 2229-2238

Olap cubes 192, 202, 204, 208, 209, 211

Olpa operations 202

Olpa solution 211

Omg 724, 2422-2436

One-dimensional search 2400, 2401, 2402, 2406,
2407, 2419

One-to-one marketing 1952, 1953, 1956, 1962, 1963

Onlife 961-970

Online harassment 1352

Online health communication 425

Online health support communities 425-434, 439, 440

Online population 488-498, 502

Online Review 690, 1076, 1149-1155

Online searches 488, 494-501

Online self-disclosure 440

Online shoppers 1127-1143

Online Social Networks 435, 1123, 1345, 1346, 1352,
1353, 1445, 2537

Online social support 440

Ontological metamodel 2890-2903

Ontology instance 2904

Open-Source 108, 120, 286, 290-294, 420, 421, 545-
552,560,564,565,681,721,724,794,899, 1221,
1229, 1248-1258, 1417, 1418, 1598, 1641, 1787,
1891, 1894, 2033, 2141, 2322, 2407, 2543, 2711

Operational algorithm 1186

Operational decision 1407

Opioids 74, 87, 96, 736

Optimal basis 2403-2411, 2415-2419

Optimization Algorithm 304, 1428, 1951, 1960, 2258,
2444, 2564, 2877, 2938, 2953, 2974, 3056

Oracle 19¢ 518-527, 535, 543

Oracle enterprise manager 522

Order identification 3043, 3044, 3047, 3051, 3055

Ordering relation 2712

Ordinal data 2601

Organizational project management 2352, 2366

Outliers 166, 229, 248, 387, 393, 656, 660, 661, 663,
673, 684, 1187, 1188, 1191, 1195-1200, 1328,
1428, 1565, 1566, 1659, 1798, 1799, 1802, 1997,
1998,2011,2013,2018, 2020, 2065, 2070, 2330,
2450, 2451, 2456, 2589, 2662, 2693, 2768

Output coding methods 1816, 1817

Overfitting 64, 65, 150, 333, 334, 360, 361, 930, 946,
954,988,993,999,1011,1070,1071, 1079, 1180,
1215, 1216, 1398, 1415, 1502, 1797-1804, 1812,
1844, 1860, 1908, 2011, 2046, 2052,2075, 2543,
2803, 2807, 3105, 3111, 3112

cxlii

Index

Overlap 395, 401, 403, 407, 1241, 1632, 1736, 1965,
1966, 1970, 1971, 1972, 2003

Oversampling 656, 1799-1809,2558,2862,3083,3085

Ozone 242, 778, 1039, 1312, 1328, 2559, 2567

P

P3m3 2352, 2357-2365

Pain management 95, 96

Paired comparisons 1452-1459

Parallel Processing 387, 801, 802, 1653-1661, 1666,
2065, 3000

Parallel testing 2989, 2993

Parameters 42, 44, 77, 83, 103, 146, 182, 229, 251,
255, 256, 260, 270, 288, 292, 328, 332, 334,
357-371, 383, 386, 395, 400, 404, 447,451, 463,
490, 652, 654,672,751,760,772,783,871, 876,
887,892,910,924,925,932,937,947,952,954,
979, 992-1001, 1006, 1028, 1030, 1031, 1044,
1058, 1063, 1065, 1069, 1070, 1079, 1080, 1178,
1179, 1215-1219, 1223-1229, 1234, 1240, 1251,
1269, 1312, 1314, 1315, 1323, 1330-1335, 1357,
1358, 1360, 1367, 1398, 1413, 1414, 1415, 1427,
1428, 1453, 1468, 1477, 1502, 1503, 1508, 1554,
1559-1568, 1575, 1604, 1627, 1632, 1641, 1672,
1751,1797,1798, 1799, 1813, 1818, 1845, 1848,
1859, 1865-1870, 1874, 1875, 1879, 1886, 1956,
1963, 1979-1988, 1992, 1997-2002, 2007, 2009,
2010,2015,2049,2073,2098, 2141, 2206, 2240,
2243,2244,2275-2280, 2289, 2317, 2322, 2386,
2387,2388,2393-2399, 2416, 2418, 2443, 2444,
2455-2458,2481-2488, 2498, 2543, 2544, 2545,
2567,2579,2643,2644,2645,2667-2673,2703,
2707,2708,2766,2774,2782,2786,2810,2857-
2861,2865,2881,2940,2944,2972,2974, 3021,
3022, 3046, 3050, 3054, 3084, 3112, 3136, 3139

Parametric statistics 1963

Pareto-optimal solution 2389, 2399

Partitioning 158, 269, 276, 298-312, 387, 397, 406,
548, 913, 935, 1011, 1970, 1978, 2010, 2037,
2407, 2435, 2616, 2700, 2892, 3105

Partitions 157-163, 269, 302, 303, 304, 386, 387, 395,
396, 398, 461, 1285, 1399, 1519, 1799, 1824,
1970, 1978, 2706

Passive dss 1424

Path dependence model 2171, 2178

Patient Safety 1341, 1373, 1387, 1518

Pattern 44, 62,97, 103, 112, 127, 136, 146, 147, 148,
156-171, 197,207, 208, 221, 253, 287,297, 304-
307,313,314,319,351,372,373,377-381, 396,
404-408, 458,482, 485, 587,594, 651, 660, 685,



Index

808, 817, 842, 849, 852, 857, 859, 865-868, 888,
891, 895-899, 911,917, 918, 920, 931-939, 945,
954,956,981,1011,1012,1038,1061, 1067, 1068,
1073,1095,1127-1134, 1139, 1142, 1172, 1191,
1202, 1262, 1269-1298, 1303, 1425, 1427, 1429,
1458, 1511, 1549, 1562, 1583, 1721, 1786, 1822,
1823, 1829, 1852, 1885, 1953, 2001-2005, 2033,
2037,2080,2083,2163,2166,2185,2207,2316,
2321,2327,2503,2508, 2549, 2550, 2559, 2567,
2569,2606,2618,2619,2623,2641,2652,2679,
2681,2700,2832,2833,2844,2867,2955, 2980,
3017, 3044, 3051, 3052, 3105, 3112

Pattern-oriented programming 1261, 1262, 1280, 1283

Pcm 1856

Pdm 2182-2192, 2198, 2422, 2636, 2637, 2641-2652

Perception 214, 226, 232, 237, 349, 431, 437, 504,
516,613, 689,702,708, 734, 840, 842, 868, 938,
986, 1017, 1073, 1088, 1115, 1269, 1289, 1300,
1375, 1489, 1533, 1540, 1543, 1551, 1557, 1630,
1639, 1668, 1669, 1713, 1993, 1994, 2045, 2154,
2223,2252,2262,2338,2342,2350,2353, 2356,
2480-2486,2574,2575,2593,2595,2747,2783,
2919, 2924, 2925, 2934, 3064, 3065, 3067

Performance Measurement 1503, 1866, 2370, 2371,
2380, 2381, 2875, 2996, 2997, 2998

Person recognition 1819-1825

Personal health information 430, 431, 432, 440

Personalized e-learning 1531

Personalized pricing 1954, 1959, 1963

Personalized Services 569, 1892, 1902

Perspectives 36, 67, 150, 166, 188, 196,228,260, 261,
283,339, 383,433, 503,504,510-516, 577, 585,
593,619,637,712,713,715, 807, 845, 847, 872,
919,955,957,959,1114,1120-1125,1130, 1138,
1139,1144,1150,1153,1160, 1166, 1169, 1211,
1217,1218, 1245, 1257, 1340, 1383, 1443, 1444,
1523, 1546-1557, 1581, 1595, 1597, 1613, 1617,
1629, 1645,1681,1683,1712,1713,1715,1722,
1736, 1777, 1835, 1839, 1858, 1953, 2087, 2106,
2108,2161-2166,2172,2173,2196, 2200, 2202,
2204,2337,2352,2357-2362,2369-2377, 2397,
2450,2451,2515,2529,2531,2541, 2548, 2566,
2592,2600,2725,2745,2754,2831,2934,2949,
2991, 3025, 3059, 3097

Pest management 1356-1372

Petri net 2429, 2436

PFcm 1856

Pharmaceutical 173-190, 326, 609, 1341, 1342, 1371,
1927,1941,2063,2122,2126,2132,2369, 2473,
2633, 2711

Philosophy 68, 509, 510, 812-817,961, 962, 966-970,

1027,1040,1089, 1111, 1553, 1584, 1616, 1681,
1714,1743, 1836, 1837,2127,2154,2183,2191,
2192,2193,2197,2253,2382,2476,2528,2749-
2759, 2843, 2890

Physical 37, 39, 56, 60, 66-71, 80, 97, 104, 147, 215,
225,242,245,276,287,288,318,411, 424, 430,
437,439,519,571, 581, 604, 608, 645,702, 737-
747,751-755,760, 768, 769, 776,777,779, 791,
792,811,815, 816, 828-832, 888, 889, 895, 925,
931,962,966,969, 1015, 1038, 1054, 1089, 1096,
1108,1137,1161,1171, 1240, 1253, 1261, 1335,
1374, 1440, 1453, 1454, 1467, 1468, 1500, 1540,
1547, 1548, 1573, 1576, 1579, 1585, 1594, 1626,
1654, 1704, 1705, 1731, 1755, 1779, 1786, 1787,
1821, 1824, 1882, 1979, 1981, 2003, 2042, 2093,
2094,2101-2106,2131,2133,2141,2146,2151,
2153,2162,2168,2174,2183,2196,2197,2211,
2234,2238,2248,2254-2261,2270,2281, 2283,
2286,2299,2300,2301,2311,2341,2343,2344,
2385, 2430, 2440,2442,2467,2472,2510,2513,
2530,2534,2557,2568,2571,2618,2652,2681,
2688,2754,2817,2891,2893, 2894, 2900, 2908
2954, 3006, 3007, 3011, 3026, 3076, 3094, 3120

Physiological Signals 866, 967, 1528, 2655-2660,
2680, 2681, 2682

Pigou tax 832

Pima indian dataset 3123, 3140

Pima indian diabetes 3121, 3122, 3136, 3138, 3143

Planning 19, 28, 115, 193, 212, 261, 283, 300, 304,
342,343, 351,354,363,372, 385,419,490, 516,
567,574,582, 625,627,632,707,709,710, 810,
843, 939, 947, 978, 1054, 1100, 1142, 1168,
1172, 1206, 1208, 1236-1241, 1324, 1327, 1331,
1340, 1359, 1368, 1369, 1386, 1408, 1419-1426,
1432, 1434, 1435, 1451, 1461, 1464, 1480, 1485,
1526, 1547, 1550, 1551, 1584, 1621, 1631, 1635,
1636, 1707,1712, 1724, 1736, 1827, 1840, 1886,
2010,2012,2040,2125,2133,2159,2193,2195,
2221,2252,2255,2260,2262,2268, 2298, 2300,
2305, 2333-2349, 2351, 2354, 2358, 2364, 2397,
2473,2541, 2549, 2550, 2556,2565,2566,2573,
2683,2688,2699,2781,2783,2797,2861, 2868
2869,2909,2912,2919, 2932, 2950, 2954, 2955,
2968-2975, 2980, 2981, 2982, 2986, 2993, 2994,
2995, 2999-3005, 3009, 3010, 3014, 3016, 3017,
3024, 3035, 3036, 3039, 3055, 3076-3080, 3085,
3086, 3087, 3111

Platforms 36, 37, 39, 59, 63, 117, 144, 145, 182, 183,
227-233,273,279,307, 308,412,418, 427, 436,
440,490, 542, 550, 552,569, 573, 633, 686, 687,
689, 701, 703, 705, 781, 840, 894, 924, 1012

cxliii



1094, 1108-1113,1117,1118, 1120, 1129, 1130,
1158, 1177, 1250-1256, 1264, 1344, 1345, 1352,
1417, 1423, 1425, 1446, 1469, 1475, 1477, 1478,
1515-1518, 1523, 1524, 1526, 1531, 1535-1541,
1564, 1566, 1569, 1576, 1579, 1584, 1592, 1661,
1662, 1723,1726,1767,1780, 1783, 1788, 1829,
1830, 1892, 1893, 1901, 2041, 2088, 2095,2141,
2213,2256,2262,2268, 2468, 2488, 2530, 2650,
2707,2731, 2780, 2831, 2873, 2918-2923, 2930

Pluggable databases 518, 519, 525, 529-533, 544

Pm 10 1029-1032, 1036

Pm level 1040

Pm2.5 1028, 1033, 1034, 1035, 1040, 1312, 1314

Poisson linear discriminant analysis (plda) 2073, 2084

Political accountability 1601-1613

Political decisions 1600-1603, 1607-1610

Poll on the points of the innovation diamond 1497

Pollution 106, 192, 207, 282, 514, 779, 832, 1024-
1030, 1035-1040, 1265, 1268, 1312, 1314, 1315,
1322-1332, 1340, 1342, 1555, 1835, 2006, 2007,
2147,2152,2201, 2280, 2291, 2336, 2455-2461,
2563,2567,2569,2680,2908,2977,2984, 2985,
2986, 3140

Portfolio optimization 1904, 1905, 1908, 1946-1951

Portfolio return 1951

Portfolio risk 1951

Posterior odds 2713-2725

Posterior Probability 17, 18, 216, 1357, 1358, 2716-
2725

Post-Processing 921, 1687, 1690

Power of Food scale (pFs) 747

Practice Variance 73, 74, 83, 88, 90, 96, 459

Precision 41, 110, 161, 183, 192, 209, 214, 270-276,
282,486, 598-602, 761, 762, 838, 853, 873, 933,
946, 960, 1058, 1083, 1215, 1342, 1349, 1505,
1521, 1702, 1779, 1859, 1865, 1866, 1868, 2064,
2078,2121,2123,2124,2138,2149, 2158, 2202,
2203,2231,2233,2242,2289, 2290, 2291, 2295,
2296,2411,2466,2547,2625,2627,2672,2673,
2695,2702,2708,2728,2730,2735,2781, 2818,
2820, 2830, 2848, 2849, 2868, 3084, 3135, 3136

Prediction Models 9, 11, 12, 356, 381, 411, 459, 801,
1384, 1431, 1795, 1796, 1801, 1808, 1809, 1818,
2438,2442-2449, 2654, 2688, 2699, 2703, 2731,
3052, 3096, 3097, 3098, 3121

Predictive Analysis 155, 465, 877, 977, 980, 1232,
1426-1430, 1435, 1648, 1761, 1948, 1950, 2551

Predictive Analytics 62, 133, 137, 164-170, 385, 409,
459, 474, 4717, 490, 563, 590, 886, 1091, 1099,
1106, 1183, 1231, 1233, 1292-1297, 1342, 1373,
1375, 1384, 1390, 1597, 1598, 1658, 1717, 1740,

cxliv

Index

2124,2573,2594,2617,2636,2653,2683,2702,
2713,2783,2797,2854,3003,3010, 3077, 3086,
3087, 3088

Predictive Maintenance (Pdm) 1421, 1894, 2009,
2103,2182-2186,2191-2198, 2301, 2636, 2637,
2648-2652

Predictive parity 1686, 1702

Preprocessing42,193,215,457,908, 985, 1077-1083,
1205, 1315, 1316, 1428, 1627, 1628, 1641, 1644,
1690, 2016, 2019, 2055, 2062, 2069, 2075, 2183,
2193,2405,2411,2416,2544,2545,2654, 2668,
2734, 2826, 2828, 2835, 2836, 2894

Prescriptive Analytics 1099, 1373, 1374, 1375, 1387,
1388, 1390, 1717, 2627, 2697, 3003

Price optimization models 1963

Pricing model 2734

Principal Components Analysis (Pca) 66, 223, 258,
853, 885,929,942,943, 1012, 1428, 1564, 1572,
1577, 1859, 1898, 1950, 1995, 2273, 2278-2283,
2445,2457,2558,2662,2666,2805,2814, 2816,
2956, 3082

Prior odds 2713, 2717-2725

Prior Probability 17, 18, 76, 216, 467, 1357, 1358,
1399, 2714, 2716, 2717, 2721, 2722, 2725

Probabilistic learning 927, 930, 937

Process approach 2334-2339, 2344-2349

Process Control 177, 1279, 2019, 2207, 2286, 2566,
2996

Process Improvement 89, 711, 721, 1480, 1745, 2358,
2883, 2886, 2887, 2996, 2998

Process Mining 1106, 1725, 1731, 3087

Process Model 69, 724, 1158,1159,1163,1168-1172,
1201, 1202, 1206, 1210, 1213, 1309, 1638, 2352,
2685,2700,2728,2729,2730,2738,2864, 2878,
2883

Process Models 707, 1158, 1159, 1160, 1168, 1171,
1201-1211, 1437, 2431, 2850, 2871

Programming Paradigm 1262, 1263, 1279, 1280, 1283,
3032, 3035, 3041

Progressive visualization 1303, 1309, 1311

Projectknowledge management 3062, 3069,3072,3074

Project Management 343, 345, 348, 638, 707, 719,
723, 724, 1201-1213, 1308, 1384, 1419, 2294,
2351,2352,2353,2357-2366,2783,2797, 2888,
2901, 3058, 3062-3072

Promethee 1451, 1460-1481

Proportional hazards regression 2439, 2443,2447,2449

Proportionality assumption 2449

Psd 854, 855, 869, 1790, 2665

Psychological Factors 236,570, 1131, 1132,2576,2922

Public Administration 126, 489, 1555, 1611, 1627,



Index

1748-1761

Public Health 50, 144, 153, 207, 234, 274, 275, 435,
466, 489, 502, 743, 744, 831, 986, 1038, 1055,
1324-1327, 1385, 1386, 1716,2128, 2175, 2295,
2439, 2440, 2441, 2537, 2565, 2568, 2615, 3103

Public Health Problem 466, 2439, 2440, 2441

Public policies 1605, 1608

Purchase Intention 687-698, 703, 1096, 1110, 1117,
1123, 1124, 1125, 1130-1143, 1150, 2919,
2923-2934

P-Value 330, 673, 674, 675, 684, 685, 1048, 1050,
1051, 2324, 2602, 2604, 2619, 2622

Q

Quadruple bottom-line (gbl) 2981, 2983

Qualified audit opinion 2-9, 13

Quantile Regression 2446, 2450-2462, 2737

Quantitative ethnography 2741, 2742, 2755, 2759

Quantum annealing 70

Quantum computation 65, 71

Quartz crystal 2272, 2273, 2274, 2278, 2280, 2282

Query by example (gbe) 443, 450, 456

Quest 66, 793, 802, 1174, 1399, 1404, 1406, 1407,
1629, 1901, 2358, 2699

Quora 433, 1346, 1348

Quran 133, 135, 136, 142

R

R244,918,1048,1051,1052,1062,1134,1213, 1215,
1421, 1847, 1856, 1909, 1968-1973, 1995, 2078,
2080, 2144, 2900, 2927, 2943

Radiation therapy 2620, 2621, 2624, 2635

Radio Frequency identification (tFid) 2995, 3000, 3011

Random decision trees Forest (rF) 2021

Random Forests 213, 220, 221, 339, 351, 865, 927,
949-956, 1079, 1803, 2017, 2056, 2074, 2075,
2084, 2636, 2637,2671, 2681, 2703, 2833, 3143

Rational approximations 2273, 2274, 2275, 2280,
2281, 2282

Rational Decision 1175, 1393, 1406, 1407

Rdf298-313,2031,2468,2469,2476,2477,3033,3036

Real estate appraisal 2739

Real-Time Processing 59,417, 565, 1894, 1903, 2249,
2250

Received signal strength 264, 270, 272, 276

Recommendation Engines 105,572, 1097, 1098, 1106

Recommendation System 226, 228, 278, 602, 1345,
1405, 1559-1564, 1568, 1576,2782,2784, 2786,
2790,2795,2796,2797,2815, 2826, 2836, 2845,

2846, 2850-2854

Recommendation system analysis 1559

Recommender System 236, 280, 595, 596, 597, 601,
603, 604, 1104, 1345, 1347, 1405, 2721, 2766,
2772, 2776-2786, 2799, 2831, 2832, 2840-2855

Recurrent Neural Network 906, 994, 1006, 1015,
1019, 1022, 1430, 1517, 1786, 1842, 2327, 2656,
2858, 3136

Redlining 63, 70

Regression-based imputation 1041-1052

Regulation of energy balance 735

Reinforcement Learning 66, 155, 255, 258, 260, 283,
376,377,378, 608, 651, 685,804, 815, 872, 883,
938, 939,944, 945, 950, 959, 972,973,974, 979,
1007, 1009, 1014-1022, 1538, 1544, 1669, 1670,
1681, 1905,2140,2143,2236,2549, 2551, 2563,
2565,2655,2684,2844,2857-2871,2956,2970,
2978, 3079, 3080, 3086

Reject inference 1177-1186

Relational Databases 111,195,298,312,422,441-446,
450,451,452,456,549,1187,1188,1194, 1198,
1199, 1200, 1658, 2009, 2029

Relative expression analysis 2702, 2704, 2708, 2710

Reliability 102,104, 119, 149,243,383,417,420,521,
522, 556, 790-802, 892, 907, 931, 1115, 1150,
1238,1603,1711,1772,1812, 1820, 1830, 2009,
2019,2055,2131,2144,2154,2183,2186,2191-
2195, 2203, 2205,2232,2249,2257,2258, 2269,
2338,2370,2373,2442,2451,2534,2535, 2595,
2602, 2615,2616,2641, 2684, 2698, 2999, 3084

Reliability Analysis 2019, 2595, 2602, 2616

Renewable/Clean Energy 778,779, 1327, 1451, 1462,
2201-2210, 2259, 2263, 2452-2462, 2470, 2557,
2566, 2568, 2897

Representational mandate 1601-1608, 1613

Resampling 459, 460, 466, 1804, 1809, 1813, 1816,
2065

Resampling methods 1816

Research data management 1235, 1236, 1242-1246

Residual neural network 1501, 1503, 1508

Restrictive diet 747

Return on security investment (rosi) 2136, 2144, 2146

Reverse Logistics 2151, 2954-2960, 2966-2969

Revolution 20, 50, 65, 67, 68, 109-113, 156, 225, 352,
409, 413, 429, 562, 570, 603, 790, 816-823, 827,
829, 832, 847,964,968, 1026, 1108, 1233, 1284,
1438-1449, 1516, 1551, 1592-1595, 1624, 1629,
1649, 1652, 1653, 1682, 1703, 1714, 1892,2101,
2107,2109,2126,2144,2150,2160-2179,2191-
2203, 2207-2221, 2251-2261, 2267-2270, 2286,
2299,2464,2783,2889,2991,2992, 2995, 3001,

cxlv



3009, 3087, 3088

Reward allocation 3102, 3103, 3109-3112

Ripple effects in supply chains 3027

Risk Factors 2, 4, 77, 92, 477, 733, 741, 1130, 1556,
2439-2448, 2556, 2626

Risk Management 133, 138, 140, 653, 955, 1106,
1183, 1360, 1463, 1526, 1894, 1896, 1900, 1901,
1903, 2132-2138, 2142-2145, 2300, 2304, 2309,
2345,2359,2558,2593,3013,3014, 3015, 3020,
3024, 3025, 3027

Risk measurement 2136

Risk Mitigation 133, 1700, 2137, 2140, 3014, 3077

Risk of material misstatement 14, 16, 20, 26

Risk-aversion 826, 827, 832

Risk-preference 832

Risk-willingness 826, 827, 832

Rmse 44, 333, 1047-1052, 1733, 1847-1851, 1856,
2014-2018, 2317-2326, 2330

Rna-seq 2060-2084

Robots 62, 66,277-283, 567,571, 575, 589, 606, 614,
835-850,871,873,895,961,965,967,970, 1421,
1423, 1480, 1704,2102,2108,2184,2191, 2196,
2202,2223-2238,2257,2262, 2268, 2466, 2472,
2476, 2549, 2558, 2869, 2955, 2975, 2980

Rough Sets 28, 603, 723, 1967, 1976, 1977, 1978

Rt-per 2619

Rule-based reasoning 713, 717, 720, 728

S

Safety of artificial intelligence systems 847

Sales comparison approach 2739

Sammon’s nonlinear mapping 1993, 1995, 2004, 2007

Sample selection bias 1173, 1177, 1184, 1186

Sample-explore-modify-model-assess (semma) 1159,
1172

Sanskrit 1040, 2752

Sarima 3043-3052

Satiety sensations 731, 747

Satisfactory level 2394, 2395

Schema 197, 198, 199, 211, 412-424, 442, 452, 456,
458,518,519,520, 526,534, 535, 544, 549, 553,
585, 1188, 1193-1198, 1252, 2469, 2704, 2788,
2891, 2892, 2893, 2899

Science Funds 624

Scientific research management system 345, 352,
353, 354

Scorecard 2131, 2368-2383, 2887, 2888, 2997

Sdgs 133-138,142,839,2129,2201,2450,2554-2561,
2902, 3054

Search Data 293, 490, 499-502, 3044, 3055

cxlvi

Index

Search directions 2401, 2402, 2406, 2407, 2415,
2417, 2419

Search Engine 67, 502, 589, 633, 681,791,942, 2031,
2036, 2988

Search Volume 492, 493, 1776

Seasonality 3044, 3045, 3054, 3056

Security information and event management (siem)
2138, 2146

Segmentation 147, 223,586, 613, 614, 849, 883, 924,
1091, 1094, 1096, 1102, 1375, 1517, 1560, 1786,
1886, 1952, 1953, 1958, 1961, 1963, 2205, 2208,
2209, 2515,2598,2616,2892,2950, 3094, 3095,
3096, 3138

Self-disclosure intention 432, 433

Self-Organizing Map 406, 904, 2573, 2574, 2579

Self-Supervised 353, 2314-2330

Semantic reasoner 2898, 2904

Semantic Similarity 598-605,715,717,718,722,726,
2850, 2902

Semantic Web298,299,309-312,708,713-728, 1445,
1536, 1649,2106,2477,2843,2892, 2896, 2899,
2900, 3029, 3033-3041

Semantic web service 714, 715, 719-722, 726, 728

Semisupervised learning 1009-1022

Seniority 1194, 3102, 3103, 3104, 3109, 3110, 3113

Sensing 53, 54, 187,241-247,265,275,287,288, 289,
453, 607, 627, 916, 961-965, 969, 970, 1314,
1326, 1811, 1818-1823,2002-2006, 2184, 2205,
2224,2236,2240,2241,2242,2248,2249, 2266,
2281,2288,2292,2293,2297,2299,2308, 2310,
2540, 2550, 2551, 2563-2570, 2593, 2615, 2673,
2680, 2752, 2852, 2974-2982, 3001, 3002, 3055

Sensitive information hiding 781, 782, 787

Sensor and iot 1040

Sensor Data Fusion2009,2232,2233,2238,2653,2654

Sensor Fusion 2232, 2235, 2238, 2477, 2654

Sentiment Analysis 587-594,603, 983,984,985, 1002-
1006, 1010, 1076, 1077, 1078, 1084, 1088-1091,
1098, 1100, 1107, 1144, 1155, 1348, 1517, 1638,
1724, 1785, 1822, 1858, 1859, 1861, 1868, 1869,
2096, 2654,2721, 2724, 2735, 2815,2851, 3140

Shape constraints 2638, 2640, 2641, 2648, 2650, 2652

Shaping 108, 273, 362, 411, 571, 690, 707, 836, 961,
1127,1128,1132,1133,1134,1139,1140, 1142,
1449, 1524, 1526, 1548, 1578, 1601, 1614, 1624,
1729, 2086, 2098, 2195, 2219, 2221, 2364, 2924

Sharia 129, 133, 142

Sharpe ratio 1906, 1929, 1944, 1945, 1950, 1951

Ship detector 2540-2548

Simplex Framework 2400, 2404, 2405, 2407, 2414,
2415, 2419



Index

Simply reasoner 2904

Singular Value Decomposition 1859,2279,2778,2779,
2805, 2810, 2814, 2816

Slam 2231, 2233, 2237, 2238

Smart Agriculture 2289, 2296, 2309, 2563

Smart airport 1426, 1431, 1435

Smart Cities 106, 583, 1010, 1440, 1447, 1713, 1778,
2120,2124-2131, 2251, 2255, 2256, 2265-2270,
2287,2288,2289,2297,2309, 2558, 2568, 2655,
2870, 2906-2915

Smart City Applications 870, 2251, 2254, 2255,
2263-2267

Smart classroom 1727, 1730, 1731

Smart Environment 579, 2291, 2296, 2297

Smart gamification 3091, 3100

Smart Healthcare 870, 871, 872, 884, 886, 1387, 1526,
2129, 2853, 3139

Smart living 2291

Smart Logistics 2540, 2552, 2982

Smart Manufacturing 140, 1089, 2103-2109, 2158,
2238, 2649

Smart port 2540, 2542, 2552

Smart school 1718, 1722, 1725, 1726

Smart sensor network 240, 248, 259

Smote 657, 1799-1803, 1807, 2558, 3083

Snowflake Schema 197, 211, 585

Sns 3128

Social distancing monitor 144-151, 155

Social Factors 151, 832, 1829

Social Impact 106, 109, 834, 835, 843, 846, 1119,
1464, 1481

Social Innovation 106, 1576, 2111, 2133

Social Media41,56,117,145,146, 164,169, 170,225,
228,232-238, 318,404, 416, 427, 435-440, 489,
490, 502, 583, 587-594, 606, 612, 627, 631, 637,
651,687, 688,703,704, 705, 835, 840-844, 866,
953, 959, 972, 973, 974, 980, 981, 1005, 1010,
1053, 1078, 1080, 1089-1124, 1129, 1131, 1132,
1136,1137,1139,1154,1168, 1249, 1292, 1296,
1297,1303, 1311, 1352, 1353, 1430, 1441, 1445,
1448, 1516, 1518, 1525, 1527,1592, 1601, 1614,
1630, 1638, 1640, 1648, 1653, 1654, 1776, 1782,
1783,1784,1788,1792,1811, 1822, 1836, 1841,
1842, 1853, 1892-1903, 1956, 2023, 2039, 2090,
2096,2106,2218,2256,2259,2264,2369, 2375,
2377,2379, 2526, 2530-2537,2735,2738, 2846,
2853, 2910-2913, 2918-2924, 2930-2934, 2970,
2975-2980, 2995, 3000, 3002, 3003

Social Media Analytics 589, 591, 1090, 1099, 1103,
1107, 1896-1903, 2526, 2918, 3003

Social Network 63, 127, 164-170, 230, 232, 233, 429,

440, 444, 451, 490, 506, 516, 614, 1077, 1123,
1143, 1292-1297, 1557, 1576, 1725, 2035, 2043,
2500, 2502,2511-2518,2525-2537, 2833, 2913,
2915, 2923, 2931, 2933, 3140

Social Network Analytics (Sna) 164, 168, 169, 170,
444, 451, 1292-1297, 1557, 1725, 2035, 2043,
2514, 2515, 2518, 2525-2537, 2833

Social Networking Site 701, 2029, 2532, 2910, 2916

Social support exchange 430, 440

Socio-economic Factors 2462

Sock puppetry 1355

Soft Clustering 384, 387, 389, 1845

Software Architecture 192,725, 1263,1282, 1444,2434

Software component 1262, 1279, 1283

Software crisis 1262, 1282, 1283

Software development knowledge management 728

Solid transportation problem 2386, 2387, 2388, 2396-
2399

Source Credibility 690, 1109, 1114, 1115, 1122-1126

Sourcing 182, 188, 709, 721, 1831, 2031, 2466, 2998,
3008, 3014, 3076

Spark 36,99, 117, 120, 123, 164, 170, 193, 208, 288,
299, 306-312, 416, 420, 522, 545, 546, 557-564,
956, 1212, 1247-1258, 1331, 1894, 2247, 2250,
2974

Sparql 298-313, 2898, 3033

Spatial audio 2479-2498

Spatial audio coding 2479-2484, 2488-2493, 2498

Spatial audio object coding 2490-2498

Spatial modeling 2739

Speech Analytics 612, 1100, 1107

Speed 14, 38, 41, 44, 48, 59, 100, 116, 117, 122, 148,
149, 194,214, 241,276, 286-295, 315, 442, 449,
458,549, 557,559,560, 611,752,762,775,777,
778,790, 816, 837, 838, 889-895, 907, 925, 926,
930, 932, 945, 1069, 1083, 1101, 1142, 1180,
1248, 1249, 1253, 1255, 1311-1322, 1349, 1351,
1371, 1401, 1427-1433, 1444, 1581, 1582, 1608,
1622, 1655,1703,1731,1733,1737, 1743, 1751,
1755, 1880, 2046,2077,2093,2094, 2110, 2200,
2205,2229,2262,2263,2270,2375,2502,2503,
2531,2544,2557,2562,2579, 2636, 2688, 2706,
2708,2767,2851,2862,2940, 2949, 2950, 2976,
2981, 2985, 2989, 2993, 3002, 3032, 3043, 3054,
3062, 3078, 3127

Stack overflow 1345-1349, 1353, 1354

Standardization 73, 88, 156, 343, 457, 458, 459, 475,
476,487,583,613,721,1163,1169, 1284, 1564,
1771,2104,2135,2143,2234,2370, 2380, 2492,
2579, 2662, 2702, 3082, 3137

Start-Up 31, 37, 40, 279, 777, 873, 1496, 1735, 1737,

cxlvii



3090, 3092, 3094

Statistical graph model 2043

Statistics 5, 6, 12, 13, 20, 21, 23, 28, 41, 44, 45, 49,
70,73,75,79, 80, 86,93,97, 112, 115, 121, 124,
156,176, 187, 190,204, 226,229, 257,282, 287,
300, 304-309, 325, 328, 332, 335, 340, 374-383,
441,479, 480, 587, 594, 608, 660, 670, 671, 683,
684,691, 698, 699, 704, 722, 822,831,917, 918,
919,955,957,993,1014,1024,1027,1036, 1041,
1047, 1053, 1054, 1057, 1083, 1087, 1090, 1124,
1138,1169,1173-1176, 1180-1192, 1196, 1197,
1200, 1207, 1210, 1214, 1236, 1279, 1284, 1294,
1313, 1326, 1368, 1375, 1379, 1405, 1420, 1424,
1575,1643, 1645, 1646, 1651, 1658, 1682, 1725,
1841, 1847, 1853, 1855, 1898, 1949, 1963, 1979,
2011,2019,2031,2040,2041, 2047, 2056, 2065,
2076,2079,2082,2102,2108,2111, 2186, 2200,
2240,2241,2262,2273,2322,2329,2330, 2398,
2438,2448,2449, 2460, 2486, 2536, 2554, 2565,
2592,2593,2602,2617,2635,2654,2662-2667,
2681,2700,2709,2714,2723-2726,2736,2741-
2749, 2755, 2756,2758,2784-2789, 2819, 2820,
2832,2833,2876,2879, 2880, 2887,2894, 2926,
2931,2951,2955,2957,2967, 2968, 3000, 3052,
3053, 3082, 3111, 3130, 3139, 3142

Steam power 2166, 2177, 2270

Stemming 643, 836, 988, 989, 1006, 1549, 1756,
1861, 1862

Stock price prediction 1841, 1842, 1853, 1854, 1855,
1905, 1946-1949

Storage Resources 59, 419-424, 798

Storm 121, 122, 164, 170, 545, 546, 560-563, 1127,
1248, 1310, 1894, 3026

Strategic Decision 1300, 1407, 1419, 1481, 3000

Strategic mother matrix 1493-1498

Stream Processing 115, 120, 121, 128, 416, 548, 562,
565, 1257, 1894, 2542, 2650

Streaming 56, 104, 120, 121, 146, 150, 166, 236, 266,
267, 318, 415, 417, 419, 424, 545, 547, 557,
558, 560, 1012, 1096, 1101, 1120, 1248, 1249,
1250, 1255, 1574, 1575, 1869, 1894, 1900, 1903,
2247-2250, 2488, 2542, 2824, 2833, 3002, 3006

Streaming Analytics 558, 1249, 1894, 1900, 1903

Stress 91, 97, 108, 223, 227, 232, 234, 384, 429, 440,
488,710,733,734,736,746, 821, 830, 831,972,
1576, 1724, 1995, 1996, 2190, 2202, 2212, 2265,
2488, 2595, 2596, 2680, 2979, 3012-3027

Stress-management 828, 832

Structural classification 1981

Structural Equation Model 229, 2615

Structural holes 2518, 2527

cxlviii

Index

Structured Data 116,117,416,441,458,521,555,652,
653, 656, 1094, 1231, 1252, 1264, 1313, 1654,
1658, 1733, 1779-1784, 1792, 2031, 2090, 2445,
2763, 2764, 3001

Structured problems 1411, 1424

Structured Query Language (Sql) 172,413, 456, 461,
2029

Stylish Features 1144, 1145, 1147, 1152, 1153

Succinct constraint 172

Sulfur dioxide 1312, 1328

Supervised And Unsupervised Learning 150, 683,
927, 943, 949, 1012, 1018, 1021, 1022, 1821,
2102, 2684

Supervised Learning (S1) 3, 221, 255-259, 363, 364,
368, 381,460,475, 608,651, 652, 685, 856, 876,
920,921,927,928,937,938, 939,950, 952, 958,
972,973,979,1009-1017,1022,1295,1324,1351,
1399, 1428, 1429, 1572, 1669, 1751, 2020, 2021,
2037,2054,2071,2137,2205,2558,2563,2585,
2590, 2687,2690,2696,2713,2721,2725,2729,
2730,2736,2820,2844,2857,2859, 2956, 3079,
3083, 3090, 3102, 3105,3112, 3120, 3142,3143

Supervised Machine Learning 213,216,222,684, 877,
939-944, 955,957, 958, 1009, 1010, 1013, 1019,
1020, 1053, 1079, 1081, 1088, 1501, 1513, 1870,
2322,2458,2737,2820,2831,2834,3121, 3126,
3127, 3139, 3141, 3142

Supply Chain (Sc) 55-62, 67, 69, 104, 110, 113, 126,
129, 139, 140, 175, 181-186, 324, 351, 406, 409,
715, 721-728, 1014, 1093, 1096, 1100, 1104,
1215, 1231, 1233, 1341, 1371, 1460, 1461, 1480,
1495, 1626, 1714, 1762-1778, 1897, 1899, 1901,
2087,2088,2103,2104,2107,2119-2137,2151-
2158,2169,2170,2191,2199, 2207, 2258, 2290,
2298-2312, 2329, 2385, 2386, 2558, 2699, 2701,
2798,2818,2901,2936,2954, 2955, 2959, 2963,
2967, 2969, 2970, 2978-2984, 2988, 2994-3015,
3022-3027, 3076-3088

Supply chain collaboration 2300, 2304-2311

Supply Chain Management 69, 126, 129, 139, 183,
351,406,715,721-727, 1215, 1231, 1233, 1460,
1461, 1764, 1768, 1774-1778, 1897,2103, 2119,
2123,2125,2129,2130,2158,2199, 2298, 2300,
2307-2311, 2329, 2386, 2699, 2701, 2798, 2901,
2979,2982,2988,2995-3011, 3026, 3076, 3077,
3085, 3086, 3087

Supply Chain Resilience 2311, 3013, 3022-3027

Supply Chain Risk Management 2304, 2309, 3027

Supply chain stress test 3027

Supply chain traceability 2300, 2302, 2307,2308,2311

Supply chain transparency 2300, 2303, 2304, 2308,



Index

2310, 2312

Supply chain trust 1763-1776

Supply Chain Visibility 2300-2307, 2312, 3005

Support vector machines algorithm 2021

Support-Vector Machines (Svm) 2, 3, 10, 13,77, 178,
215, 252, 460, 482, 603, 853, 875, 876, 885,
914, 928, 936-944, 957, 1006, 1010, 1077, 1079,
1080, 1428, 1521, 1784, 1796, 1797, 1803, 1811,
1841, 1858, 1979, 1989, 1990, 2046, 2585, 2586,
2587,2591,2636,2637,2648,2671,2956,2979,
3121, 3138

Survival Analysis 482, 1183,2076, 2438-2442, 2449,
2833

Sustainability innovation 2110-2123, 2132, 2133

Sustainability Science 1326, 1558, 2130, 2890, 2895,
2899, 2900

Sustainable Development Goals 135, 137, 142, 590,
616, 2124, 2126, 2129, 2201, 2209, 2450, 2554,
2557, 2562, 2571, 2891, 2902, 2981

Sustainable humanitarian logistics (shl) 2970-2973,
2983

Sustainable-development 847

Svd 1859, 1861, 1866, 1868, 2279, 2805-2816

Swarm intelligence bio-inspired algorithms 1889

Symbolic Reasoning 982, 3032, 3036

System thinking 961, 970

Systematic Literature Review 129, 133, 138, 139, 140,
173,190, 453,574,592,1119, 1685, 1691, 1697,
1710-1714,1719, 1727, 1729, 1869, 2125, 2126,
2131,2157,2162,2163,2164,2179,2181,2193,
2197,2210,2310, 2649, 2652, 2780, 2852, 3068,
3087, 3091, 3099, 3101

Systematized nomenclature of medicine 487

Systems Analysis 507,508,777,1169, 1330, 1422, 1831

Systems biology 2059

Systems Dynamics 1330, 1336, 2874

T

Tactical decision 1407

Talend 421, 545, 546, 552-555, 563, 564

Tam 1118, 1120, 1125, 1377-1383, 1480, 1799, 1808,
2594, 2781, 2782

Tamoxifen 2619, 2628, 2629

Taxonomy 114, 139,296,299,405,542,722,800, 827,
905, 1103, 1144, 1308, 1324, 1344, 1351, 1412,
1581, 1582, 1594-1598, 1659, 1687, 1814, 1821,
1852,2002,2031,2047,2134,2142,2182-2188,
2192-2198, 2267, 2382, 2705, 2755, 2895, 2897,
2898, 2904, 3140

Tevusd 327-334, 341

Tea sample 2000, 2001, 2007

Teaching support systems 1466, 1468

Teaching-Learning 1467, 1468, 1478, 1533, 1726,
2595, 2596

Technological Innovation 350, 571, 806, 1548, 2161,
2218, 2247, 2262, 2452, 2459, 2461, 3005

Technology-enhanced learning 1531, 1643

Temperatures 151, 243, 760, 924, 2203, 2264, 2459,
3043, 3050, 3052

Tensorflow 150, 920, 1069, 1219, 1221, 1233, 1250,
1628, 1636, 1641, 1784, 2020, 2140, 2544

Term Frequency 1082, 1564, 1577, 1862, 2764, 3094

Teu 341

Text Analytics 434, 1089, 1091, 1100, 1107, 2894,
2902, 2904, 3003

Text corpus 2892-2899, 2904

Text corpus mining 2892, 2894

Text Mining 4, 129, 139, 140, 296, 392, 395,426,427,
432,587,592,608,1078,1079,1082,1088,1091,
1150-1155, 1297, 1351, 1353, 1784, 1792, 1793,
1893, 2894, 2904

Thanatechnology 2909, 2916

Thanatology 2909, 2914, 2916

The cobweb of innovation 1498

Theory Of Reasoned Action 426, 430-436, 1377

Thesaurus 2892-2904

Third party effects 832

Time Management 1586, 1621, 2781-2789, 2796

Time Series 42,44, 114, 170, 224,248, 253,254, 324,
327,329, 405, 459, 460, 465, 466, 467, 475-486,
929, 956, 1010, 1016, 1019, 1265, 1316, 1370,
1429, 1517-1524, 1819, 1841, 1854, 1891, 1894,
1905, 1945-1948, 1994, 2012, 2016, 2019, 2020,
2058, 2326,2327,2329,2667,2680,2729,2738,
3000, 3043-3056

Time to Flight 276

To Flow 757, 1956, 2182, 2198, 2879

Tobit regression 1041, 1042, 1043, 1048-1055

Tokenization 463, 464, 987, 988, 1006, 1859, 1861,
2894

Tools And Technologies 383, 384, 502, 1581, 1593,
1652, 1653, 1661, 1665, 1666, 1900, 2369, 2875,
3003

Top scoring pair 2704-2710

Top-down induction 2712

Tourism experience 579, 594

Trade 28, 36, 38,51, 52, 105, 171, 175, 323-331, 335-
341,378, 618, 636, 640-650, 819,904,907, 914,
949, 958, 1215, 1298, 1331, 1762, 1765, 1853,
2095,2162,2341,2452,2454,2455,2461,2544,
2963, 2987, 2992, 3008, 3033, 3087

cxlix



Traffic engineering 1425-1430, 1435

Training 2, 3, 7, 40, 42, 49, 50, 64, 77, 80, 90, 100,
150, 151, 174, 190, 214, 215, 218, 247, 256-259,
316, 328, 366-378, 428, 468-471, 494, 509, 514,
572,578, 607-614, 631, 635, 636, 640, 644, 654,
655, 827-831, 839, 842, 857-860, 876, 882, 890,
901-914, 921, 927, 929, 935, 939-953, 974, 977,
979,984,985,992-1004, 1009-1022, 1039, 1047,
1048, 1057-1062, 1069, 1073, 1078-1084, 1144,
1146,1150,1174,1179, 1180, 1186, 1206, 1210,
1215,1217,1218, 1223, 1228, 1241, 1255, 1305,
1345, 1349, 1351, 1398, 1399, 1400, 1427, 1429,
1430, 1479, 1485, 1489, 1502-1506, 1511, 1519,
1520, 1531, 1532, 1533, 1538, 1541, 1543, 1547,
1551, 1555, 1572, 1619, 1620, 1627-1641, 1669,
1687, 1689, 1695, 1696, 1697, 1724, 1730, 1733,
1741, 1743, 1744, 1756, 1784, 1788, 1795-1806,
1811-1820, 1824, 1826, 1831, 1852, 1879, 1896,
1906, 1908, 1910, 1914, 1918, 1922-1931, 1935,
1937,1939, 1943, 1945, 1979, 1994, 1995, 1999,
2000, 2001, 2013-2021, 2039, 2046, 2051, 2053,
2086,2090,2105,2137,2139, 2141, 2242, 2260,
2315,2317,2318,2322-2327,2358, 2377, 2486,
2488, 2495, 2541-2547,2579, 2581, 2585-2589,
2598,2599,2622,2660,2662,2671,2673,2674,
2679, 2683-2701, 2704-2708, 2729, 2733-2736,
2742,2764,2769,2776,2802,2803,2818, 2819,
2820, 2830, 2834, 2836, 2857-2864, 2914, 2967,
3030, 3044, 3079-3084, 3095, 3097, 3105, 3112,
3121, 3125-3133, 3142, 3143

Transfer Learning 150, 186, 377, 914-920, 932, 1018,
1351, 1355, 1502, 1508, 1512, 1513, 2006, 2007,
2565, 3058

Transparency 36, 51, 62, 63, 119, 271, 420, 427,
522,611, 825, 826, 839, 843, 1105, 1173, 1174,
1182, 1183, 1185, 1208, 1345, 1352, 1353, 1383,
1423, 1489-1493, 1518, 1601, 1605-1613, 1672,
1682, 1683, 1687, 1698, 1699, 1701, 1710, 1758,
1759, 1766, 1767,1773,1962,2091,2170,2184,
2300-2312, 2446, 2592, 2683, 2684, 2698, 2781,
2782, 2783, 2796

Transport 36, 65, 68, 108, 111, 119, 123, 125, 152,
217,241,341,444,455,491,501,728,823,1176,
1185, 1331-1336, 1340, 1422, 1426, 1427, 1432,
1434, 1531, 1550, 1872, 1918, 1920, 1922, 1979,
1980,2019,2128,2129,2255,2264, 2266, 2287,
2293,2335,2386,2389, 2399, 2683-2692, 2696-
2701,2731,2936,2939, 2944, 2950, 2951, 2952,
2968, 2972,2975,2977, 2992, 3076, 3086, 3087

Transport chain 2683-2687, 2701

Transportation 52, 64-70, 121, 129, 138, 139, 146,

c

Index

152, 166,235,237, 283,295, 339, 340, 357, 404,
453, 1293, 1360, 1385, 1397, 1422, 1427-1438,
1445, 1466, 1470, 1481, 1644, 1650, 1777, 1894,
1991,2040,2120,2121,2130,2154,2162,2224,
2236,2250,2258, 2266, 2290, 2291, 2300-2303,
2307, 2336, 2385-2399, 2450, 2540, 2555, 2562,
2566,2570,2680,2685,2686,2689, 2699, 2700,
2701, 2859, 2868, 2869, 2870, 2907,2910, 2936,
2939,2950,2951,2955,2961,2962,2968,2972,
2974,2979,2981,2985,2986,2992,2996,2997,
3006, 3016, 3017, 3026, 3027, 3076-3088, 3097

Transportation Problem 1466, 2385-2391, 2395-2399

Treebank tokenizer 1861

Trial dataset 2239, 2243, 2244, 2246, 2250

Triggers 442-456, 620, 627, 1275, 1280, 1331, 1425,
1956, 2557, 2974, 3032

Trust management mechanism 1762, 1764, 1770,
1773, 1774

Trustworthiness 161, 839, 1112-1117, 1126, 1137,
1285, 1670, 1691, 1768, 1777, 2292, 2918,
3029, 3037

T-Test 669-674, 685, 691, 698, 1042, 1053, 1305,
1797, 2323, 2612

Twinning 350, 505-510, 516,619, 622, 634, 635, 638,
1245, 1550-1554, 1831, 1836

U

Ubi 822, 829, 833

Ubuntu 2758, 2759, 2760

Uml 708, 1282, 2421-2431, 2435, 2436

Unbiased ai 1351

Undersampling 1795, 1799-1809

Unemployment 50, 226, 324-338, 646, 683, 837, 838,
843, 844, 847, 1180, 1537, 3044, 3055, 3103

Uni-modal 887, 889, 892, 898

United Nations 31, 35, 36, 135, 142, 263, 502, 641,
750, 778, 835-840, 846, 847, 1490, 2124, 2450,
2454,2554,2891,2904,2906,2914,2967,2984,
2992, 2993

Univariate Analysis 252,660-663, 667, 668,685, 1907

Universal basic income 822, 829

Unlocked strategies 804, 805, 809, 811, 814

Unmanned surface vehicle 2540, 2552

Unplanned icu readmission 1519, 1524, 1529

Unstructured Data 99, 103, 118, 124, 128, 416, 420,
441, 521, 611, 613, 652, 953, 1094, 1250, 1252,
1280, 1285, 1312, 1313, 1326, 1518, 1654, 1658,
1661, 1733, 1780-1786, 1793, 2259, 2262, 2763,
2764, 2780, 3001

Unstructured problems 1424, 1442



Index

Unstructured Text 487, 2259, 2904

Unsupervised ai systems 1609, 1610, 1613

Unsupervised Learning (Ul) 3, 150,257, 258,259,363,
364,372,373,374, 381,386,459, 608, 651, 652,
683, 685,921,923,927,929, 930,937,938, 942,
943, 949, 951, 972, 973, 979, 993, 1009-1022,
1427,1428,1572,1573, 1669, 1751, 1821, 1894,
2046,2069,2102,2205,2316,2317,2318,2331,
2558,2573,2574,2579, 2589, 2590, 2684, 2687,
2697,2803,2816,2818, 2844,2956, 2966, 3079,
3080, 3111, 3112

Urban ecology 1330, 1332, 1342

User Interface 200, 451, 456, 551, 894, 1252, 1253,
1408, 1411, 1421, 1422, 1424, 1443, 1445, 1543,
2796, 3092

User-Generated Content (Ugc) 425, 429, 594, 1108,
1109, 1110, 1122-1126, 1344, 1345, 1346, 1351,
1355, 1775, 2041

\Y%

Valence 689, 690, 851, 1116, 1122, 1126, 1144-1155,
2658, 2659

Value Creation 1212, 1629, 1704, 1705, 1706, 1762,
1892, 2267, 2369, 2377, 2954

Vapor compression refrigeration 749, 778, 779

Vedic 1024, 1036-1040

Vegetation dynamics 31

Virtual artists 316, 317, 318

Virtual medical assistant 870, 871, 877, 882, 886

Virtual Reality 1536, 1596, 1646, 2103, 2217, 2259,
2260,2268, 2269, 2570, 3006, 3007, 3011, 3097,
3099

Virtual singers 314-319

Visibility 1094, 1237, 1285, 1288, 1292, 1536, 2298-
2307,2312,2683, 2820, 2996, 2997, 3005, 3010,
3014, 3024, 3025, 3077, 3086

Visual Analytics 165-170, 1284, 1286, 1292-1300,
1307-1312, 1325, 1327, 1432

Visualization 126, 136, 139, 167, 169, 187, 196, 266,
269,349,352,358,411,417,421, 441,454,475,
545,580, 587,593,594, 651, 652, 656, 660, 665,
669, 681, 683, 750, 805, 880, 881, 977, 1073,
1077,1095, 1165, 1206, 1247, 1248, 1250, 1255,
1261-1316, 1322-1328, 1373, 1375, 1381, 1420,
1432, 1436, 1469, 1475, 1505, 1508, 1509, 1536,
1563,1572,1597, 1598, 1643-1646, 1654, 1659-
1665, 1676, 1678, 1681, 1725, 1823, 1907, 1995,
2002,2003,2007,2028,2033,2042,2121,2124,
2268,2423,2492,2521,2534-2537, 2541, 2597,
2613,2687,2693,2876,3003, 3010, 3016, 3023,

3044, 3052, 3128, 3132

Voice of customer (voc) analytics 1100, 1107

Voice-based assistants 578

Volatility 14-29, 147, 338, 545, 1313, 1905-1910,
1914, 1918, 1924, 1935, 1945, 1948, 1951, 2729,
2737, 3022

W

Water sample 2000, 2004, 2007

Water sector 2201, 2205, 2207, 2209

Waveform analysis 1783, 1786, 1793

Wearable computing 872, 874, 886

Wearable Sensors 924, 925, 936, 937, 1711, 2247,
2299, 2653

Web 2.0 1110, 1344, 1346, 1351, 1355, 1445, 1614,
2931, 2938, 3067

Web Mining 170, 603, 604, 1297, 2535, 2537, 2732,
2736, 3140

Web Of Science 129-132,137,175,1377,1719,2111-
2122, 2133, 2528, 2529, 2959

Web Ontology Language (Owl) 715, 2897, 2904

Web Services 120, 412, 418, 552, 565, 569, 713-717,
721-728, 790, 1445, 1660, 1733, 1745, 2839,
2852, 3084

Website 33,36, 118, 146, 193,226,228,269,410,427,
463,490,507,571,581,686,696-701, 1080, 1087,
1088, 1093, 1095, 1099, 1109, 1123, 1136, 1345-
1351, 1560, 1561, 1632, 1733, 1782, 1784, 2187,
2473,2731,2799, 2956, 2992, 3002, 3050, 3123

Weee 2159, 2957, 2960, 2963, 2967, 2968, 2969

Weight relation 2712

Word cloud 1574, 1577

Word Embeddings 497, 500, 992, 993, 1001, 1004,
1557, 1785, 1791, 2039

Word Of Mouth 686,702-706,1097,1108,1110, 1123,
1124, 1125, 2659, 2924

Work 3, 20, 35, 40, 41, 50, 52, 56, 59, 64, 73, 89, 91,
96, 97, 101, 103, 104, 109, 117-123, 144, 151,
175, 176, 180, 181, 200, 212, 217, 225, 228,
233,245,263,273,274, 278, 286-294, 316, 317,
319,324, 335,338, 343, 345, 349, 350, 351, 357,
365,368,381,392,404,412,413,414, 424,441,
445,446,451,452,457,459, 465,474,476, 488,
489, 490, 497, 498, 499, 507-511, 520, 523, 542,
551,552,558, 569,572,581, 596,597,601, 614,
619-637, 680, 688, 690, 707, 708,709, 719, 721,
749,776,779, 782,794,795, 796, 804, 807, 812,
816, 836-847, 852, 864,871, 872, 882, 883, 891,
895, 908,909,914, 915, 923-932,941, 945, 948,
949, 953, 955, 967, 981-993, 998, 1002, 1004,

cli



clii

1010, 1015, 1017, 1025, 1053, 1058, 1059, 1069,
1072,1079, 1087,1094, 1108, 1111, 1129, 1161,
1173,1175,1180, 1181, 1184, 1190, 1196, 1197,
1198, 1203, 1209, 1211, 1215-1221, 1228, 1229,
1234-1240, 1249-1256, 1261, 1263, 1265, 1279,
1302, 1306, 1307, 1312, 1315, 1325, 1331, 1341,
1342, 1346, 1348, 1353, 1367, 1374, 1375, 1376,
1396, 1398, 1409, 1418, 1436, 1437, 1441, 1444,
1452-1460, 1466-1471, 1477, 1482, 1490, 1493,
1501, 1503, 1507, 1508, 1534-1541, 1549, 1553,
1560, 1561, 1582, 1591, 1594, 1600, 1614, 1618-
1624, 1628, 1630, 1631, 1635, 1637, 1647, 1656,
1666, 1673, 1674, 1695, 1697, 1705, 1706, 1717,
1718, 1726, 1733-1743, 1758, 1765, 1774, 1784,
1796, 1810, 1819, 1820, 1821, 1859-1868, 1885,
1894, 1895, 1896, 1904-1907, 1944, 1953, 1954,
1962, 1974, 1975,2001, 2002, 2010, 2061, 2065,
2086,2104,2123,2136,2142,2149,2150, 2151,
2164,2170,2175,2176,2188,2189,2192,2196,
2197,2202,2207,2211,2212,2216,2220,2227,
2231,2239-2247,2256,2257,2265, 2273, 2280,
2305,2334,2341,2362,2371, 2379, 2405, 2406,
2407,2415,2422,2429,2430, 2441, 2466, 2471,
2472,2488,2489,2501, 2502, 2503,2510, 2517,
2525,2535,2558,2560,2577,2590, 2594-2597,
2601,2607,2612,2614,2616,2654,2655,2661,
2696, 2701,2707,2734,2742-2749, 2754, 2759,
2763-2710, 2774-2786, 2796, 2799, 2803, 2810,
2813,2819-2822,2830, 2840, 2844, 2846, 2860,

Index

2864, 2874-2878,2887-2900, 2907, 2912, 2936,
2938, 2949, 2953, 2955, 2959, 2960, 2980, 2985,
2987,2991, 2993, 2997, 3008, 3022, 3029, 3030,
3031, 3046,3061-3071,3077,3084, 3094, 3102-
3105, 3113, 3130, 3132
Workbook 619-623, 634, 1556
World Health Organization (Who) 263, 502, 1327
Wrapper Methods 1797, 1879, 1889, 2052, 2053
Wto 325, 341, 641

X

Xgboost 220, 327-338, 349, 351, 599, 1010, 1807,
1811, 1841, 1843, 1844, 1852, 1956, 2010, 2011,
2017, 2019, 2020, 2637, 3084, 3086

Y

Yajna 1024-1040
Yolo 144-153, 2548

Z

Zcr 854, 856, 869

Zero-inflated distribution 1055

Zero-inflated poisson regression 1042, 1043, 1048,
1049, 1053, 1055

Z-test 670-674, 684, 685



