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Chapter 2 Multi Criteria Decision Making Springer Chapter 2 MultiCriteria Decision Making 21 This
chapter delves into the realm of multicriteria decision making MCDM a powerful framework for tackling
complex decision problems involving multiple often conflicting criteria We will explore the core
concepts key methodologies and practical applications of MCDM equipping you with the tools to
analyze and address a wide range of realworld decision challenges 22 The Essence of MCDM MCDM is
concerned with making decisions in situations where multiple criteria must be considered
simultaneously These criteria can be quantitative eg cost profit or qualitative eg environmental impact
customer satisfaction often with conflicting objectives The challenge lies in finding a solution that
optimally balances these conflicting aspects 23 Key Concepts Criteria The specific attributes or
factors that influence the decision Alternatives The different options or choices available to the
decisionmaker Weights Numerical representations of the relative importance of each criterion
Performance Measures Evaluation of each alternative against each criterion Decision Rule The logic or
algorithm used to select the best alternative based on the weighted criteria 24 Advantages of MCDM
Systematic Approach MCDM provides a structured framework for decisionmaking ensuring a
comprehensive and logical process Transparency and Accountability The explicit consideration of all
relevant criteria and their weights enhances the transparency and accountability of the
decisionmaking process Improved Decision Quality By explicitly analyzing the tradeoffs and
incorporating the perspectives of various stakeholders MCDM can lead to more informed and robust
decisions Conflict Resolution MCDM offers a platform for facilitating constructive dialogue and
negotiating solutions when stakeholders hold diverse viewpoints 2 25 MCDM Methodologies Several
established MCDM methods exist each suited to different problem types and decisionmaking contexts
This chapter will focus on some of the most widely used and versatile approaches 251 Analytical
Hierarchy Process AHP Concept A hierarchical decomposition approach that breaks down complex
problems into a series of levels allowing for pairwise comparisons of elements at each level Key
Features Uses subjective judgments based on pairwise comparisons Allows for the incorporation of
both quantitative and qualitative criteria Provides a consistent and comprehensive ranking of
alternatives 252 ELECTRE Elimination et Choix Traduisant la Ralit Concept A method based on the
concept of outranking where an alternative is considered better than another if it outperforms it on a
significant number of criteria Key Features Employs a concordance and discordance index to assess
the relative strengths and weaknesses of alternatives Provides a ranking of alternatives based on
their overall outranking relationships Suitable for situations with a high number of criteria and

alternatives 253 TOPSIS Technique for Order Preference by Similarity to Ideal Solution Concept
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Identifies the ideal and antiideal solutions based on the criteria then ranks alternatives based on their
proximity to the ideal solution Key Features Simple and intuitive approach that considers both positive
and negative aspects of alternatives Suitable for situations with a mix of quantitative and qualitative
criteria Provides a clear ranking of alternatives based on their overall performance 26 Application of
MCDM MCDM finds applications in a diverse range of fields including Business and Management
Supplier selection investment decisions strategic planning resource allocation Engineering Design
optimization product development project selection 3 Environmental Management Site selection waste
management pollution control Health Care Treatment planning resource allocation patient prioritization
Public Policy Policy evaluation resource allocation decisionmaking under uncertainty 27 Case Study
Selecting a New Software System Imagine a company seeking to implement a new software system
to manage its operations The decision involves multiple criteria such as cost functionality ease of use
vendor support and security MCDM can be employed to systematically evaluate different software
systems based on these criteria and select the optimal option 28 Challenges and Limitations While
powerful MCDM approaches also have some limitations Subjectivity The weights and judgments used
in MCDM often rely on subjective opinions which can introduce bias Data Availability Acquiring
accurate and complete data for all criteria and alternatives can be challenging Complexity For complex
problems with numerous criteria and alternatives the implementation of MCDM can become
computationally intensive 29 Conclusion MCDM provides a valuable framework for addressing complex
decision problems involving multiple criteria By systematically analyzing the criteria alternatives and
their relative importance MCDM helps decisionmakers arrive at informed and robust solutions As
technology evolves and decisionmaking environments become increasingly intricate the application of

MCDM will undoubtedly continue to grow in significance
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the field of multiple criteria decision analysis mcda also sometimes termed multiple criteria decision
aid or multiple criteria decision making mcdm has developed rapidly over the past quarter century and
in the process a number of divergent schools of thought have emerged multiple criteria decision
analysis an integrated approach provides a comprehensive yet widely accessible overview of the
main streams of thought within mcda two principal aims are to provide sufficient awareness of the
underlying philosophies and theories understanding of the practical detail of the methods and insight
into practice to enable researchers students and industry practitioners to implement mcda methods in
an informed manner to develop an integrated view of mcda incorporating both integration of different
schools of thought within mcda and integration of mcda with broader management theory science and
practice thereby informing the development of theory and practice across these areas it is felt that
this two fold emphasis gives a book which will be of value to the following three groups practicing
decision analysts or graduate students in mcda for whom this book should serve as a state of the art
review especially as regards techniques outside of their own specialization operational researchers
or graduate students in or ms who wish to extend their knowledge into the tools of mcda managers

or management students who need to understand what mcda can offer them

buku ini membahas tentang berbagai metode yang digunakan dalam pendekatan mcdm disertai
dengan beberapa contoh penerapannya dalam beberapa studi kasus buku ini terdiri dari beberapa bab
yang dimulai dari pengantar pembahasan tentang penentuan kriteria pada pendekatan mcdm
pembahasan metode mcdm berupa fungsi fungsi tujuan serta goal programming analytical hierarchy
process ahp dan analytical network process anp elimination and choice expressing reality or electre

preference ranking organization method for enrichment of evaluations promethee technique for order
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of preference by similarity to ideal solution topsis dan decision making trial and evaluation laboratory

dematel

this book is an outgrowth of formal graduate courses in multiple criteria decision making mcdm that
the author has taught at the university of rochester university of texas at austin and university of
kansas since 1972 the purpose is on one hand to offer the reader an integral and systematic view of
various concepts and techniques in mcdm at an introductory level and on the other hand to provide a
basic conception of the human decision mechanism which may improve our ability to apply the
techniques we have learned and may broaden our Ilj ind for modeling human decision making the
book is written with a goal in mind that the reader should be able to assimilate and benefit from most
of the concepts in the book if he has the mathematical maturity equivalent to a course in operations
research or optimiz ation theory good training in linear and nonlinear programming is sufficient to

digest perhaps easily most of the concepts in the book

information management is a common paradigm in modern decision making a wide range of decision
making techniques have been proposed in the literature to model complex business processes in this
special issue 16 selected and peer reviewed original research articles contribute to business
information management in various current real world problems by proposing crisp or uncertain
multiple criteria decision making mcdm models and techniques mostly including multi attribute
decision making madm approaches in addition to a single paper proposing an interactive multi
objective decision making modm approach the papers are mainly concentrated in three application
areas supplier selection and rational order allocation the evaluation and selection of goods or facilities
and personnel selection partner selection a number of new approaches are proposed that are

expected to attract great interest from the research community

the book discusses state of the art applications and methodologies of the multiple criteria decision
making mcdm techniques and approaches the book focuses on critical literature underlying principles
of methods and models solution approaches testing and validation real world applications case
studies etc the book helps evaluate strategic decision making through advanced mcdm and integrated
approaches of ai big data and iot to provide realistic and robust solutions to the current problems the
book will be a guideline to the potential mcdm researchers about the choice of approaches for dealing
with the complexities and modalities the contributions of the book help readers to explore new
avenues leading towards multidisciplinary research discussions this book will be interesting for

engineers scientists and students studying working in the related areas

this book presents a broad range of innovative applications and case studies in all areas of
management and engineering including public administration finance marketing engineering

transportation and energy systems it addresses issues related to problem structuring preference
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modeling and model construction presenting a framework that provides clear decision making support
in practice in addition it includes hybrid and integrated techniques combining multiple criteria decision
making mcdm with other analytical methods the book reflects the growing impact of mcdm in the field
of management science and operations research building on recent and established theoretical
advances and presenting their applications in specific domains it offers a comprehensive resource for

researchers graduate students and professionals alike

ch 1 the early history of mcdm ch 2 mcdm developments in the 1970s ch 3 mcdm developments in the
1980s ch 4 mcdm developments in the 1990s and beyond ch 5 mcdm conferences ch 6 mcdm society

traditions ch 7 awards and presidents ch 8 biographies of leading mcdm scholars ch 9 conclusion

guided soul searching for multi criterion decisions interpersonal comparison of utilities group decision
analysis externalizing the parameters of quasirational thought multivariate selection of students in a
racist society a systematically unfair approach a multi objective model for planning equal employment
opportunities experiences in multiobjective management processes the theory of the displaced ideal
the surrogate worth trade off method with multiple decision makers an interactive multiple objective
decision making aid using nonlinear goal programming applications of multiple objectives to water
resources on the approximation of solutions to multiple criteria decision making problems why
multicriteria decision aid may not fit in with theassessment of a unique criterion multiattribute

preference functions of university administrators multicriteria simplex method a fortran routine

this book provides application of multi criteria decision making techniques for managerial discretion
with this book a concerted platform has been provided for several peers and other management
organizations to understand and implement these tools and deal with the practical problems in a

better way so as to provide more robust managerial decision making

p the book covers the domain of multi criteria decision making a topic which has gained significant
attention of researchers and practitioners spanning a variety of disciplines for enhancing their
decision making in real life situation the topics in this volume help readers understand the techniques
in the model building and analysis stage the chapters cover a variety of techniques and their
applications for interesting problems this book will be of interest to readers in diverse disciplines such

as engineering business management humanities psychology and law

multiple criteria decision making and its applications to economic problems ties multiple criteria
decision making mcdm multiple objective optimization mo and economics together it describes how
mcdm methods goal programming can be used in economics the volume consists of two parts part
one of the book introduces the mcdm approaches this first part comprising chapters 1 5 is basically
an overview of mcdm methods that can most likely be used to address a wide range of economic

problems readers looking for an in depth discussion of multi criteria analysis can grasp and become
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acquainted with the initial mcdm tools language and definitions part two which comprises chapters 6
8 focuses on the theoretical core of the book thus in chapter 6 an economic meaning is given to
several key concepts on mcdm such as ideal point distance function etc it illustrates how
compromise programming cp can support the standard premise of utility optimisation in economics as
well as how it is capable of approximating the standard utility optimum when the decision makers
preferences are incompletely specified chapter 7 deals entirely with production analysis the main
characteristic throughout the chapter refers to a standard joint production scenario analysed from the
point of view of mcdm schemes chapter 8 focuses on the utility specification problem in the n
arguments space within a risk aversion context a link between arrows risk aversion coefficient and
cp utility permits this task the book is intended for postgraduate students and researchers in
economics with an or ms orientation or in or ms with an economic orientation in short it attempts to

fruitfully link economics and mcdm

he consider a cone dominance problem given a preference cone Ip and a set n x r of available or
feasible alternatives the problem is to identify the non dominated elements of x the nonzero elements
of Ip are assumed to model the do nance structure of the problem so that y s x dominates x s x if y x
p for some nonzero p s Ip consequently x s x is nondominated if and only if x Ip n x x 1 1 he will also
refer to nondominated points as efficient points in x with respect to Ip and we will let ef xjp denote
the set of such efficient points this cone dominance problem draws its roots from two separate but
related ori gins the first of these is multi attribute decision making in which the elements of the set x

are endowed with various attributes each to be maximized or minimized

marketing has become increasingly popular utilizing multi criteria decision making mcdm methods and
statistics to create robust frameworks for making informed and strategic decisions computational and
modeling breakthroughs have resulted in a significant increase in the use of mcdm methods in
marketing in the past decade making it an ideal solution for many marketing problems statistics can
now be used to conduct mcdm analyses on a variety of marketing problems including new product
introduction and pricing using multiple data sources businesses can make more informed strategic
and effective decisions by using mcdm methods and statistical analysis in marketing by using these
tools marketers can improve market performance and competitive advantage by optimizing product
development pricing strategies market segmentation and campaign effectiveness multiple criteria
decision making mcdm techniques and statistics in marketing explores the effects of mcdm
techniques on marketing practices it covers a wide range of statistics and research to examine mcdm
in shaping modern consumer science this book covers topics such as management science product
development and consumer behavior and is a useful resource for marketers business owners data

scientists academicians and researchers

this volume is devoted to models and methods in multiple objectives decision making the importance
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of the multiple dimensions of decision making was first recognised during the 1960s and since then
progress has been made in that theoretical or application oriented contributions may now be
categorized under two main headings multiattribute decision making madm which concerns the
sorting the ranking or the evaluation of objects of choice according to several criteria and
multiobjective decision making modm which deals with the vector optimization in mathematical
programming the above are also presented in the context of various applications namely banking
environment health manpower media portfolio and traffic control resulting in a book for a wide variety

of readers

data and its processed state information have become an indispensable resource for virtually all
aspects of business education etc consequently decisions regarding the handling of this data
transforming it into meaningful information and ultimately arriving at the best course of action have
taken on a new importance this book highlights a selection of cutting edge research on decision
making presented at the 25th international conference on multiple criteria decision making mcdm 2019

held in istanbul turkey

multi criteria decision making mcdm has been one of the fastest growing problem areas in many
disciplines the central problem is how to evaluate a set of alternatives in terms of a number of criteria
although this problem is very relevant in practice there are few methods available and their quality is
hard to determine thus the question which is the best method for a given problem has become one of
the most important and challenging ones this is exactly what this book has as its focus and why it is
important the author extensively compares both theoretically and empirically real life mcdm issues
and makes the reader aware of quite a number of surprising abnormalities with some of these
methods what makes this book so valuable and different is that even though the analyses are
rigorous the results can be understood even by the non specialist audience researchers practitioners
and students it can be used as a textbook for senior undergraduate or graduate courses in business

and engineering

sustainability issues have gained more importance in contemporary globalization pushing decision
makers to find a systematic mathematical approach to conduct analyses of this real world problem
the growing complexity in modern social economics or engineering environments or systems has
forced researchers to solve complicated problems by using multi criteria decision making mcdm
approaches however traditional mcdm research mainly focuses on reaching the highest economic
value or efficiency and issues related to sustainability are still not closely explored advanced multi
criteria decision making for addressing complex sustainability issues discusses and addresses the
challenges in the implementation of decision making models in the context of green and sustainable
engineering criteria identification quantification comparison selection and analysis in the context of

manufacturing supply chain transportation and energy sectors all academic communities in the areas
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of management economics business sciences mechanical and manufacturing technologies are able to
use apply and implement the models presented in this book it is intended for researchers

manufacturers engineers managers industry professionals academicians and students

with contributions from some of the top academics and scientists in the field advanced studies in
multi criteria decision making presents an updated view of the landscape of decision sciences current
research topics the interaction with other sciences and fields as well as the prospects and
challenges at an international level given that decision sciences are recognized today as
indispensable for confronting the major societal challenges in science and technology this book
would be of interest to decision makers managers and researchers from academia and industrial
services companies that would like a fresh insight into mcdm features integrates a wide range of
scientific fields with a general reader approach including applied researchers from the social business
enterprise sciences suitable for academics and professionals presents a broad coverage of mcdm
tools either in industry or in services companies and systems provides a fresh overview on mcdm

studies promoted by prestigious r d institutions

the fifth international conference on multiple criteria decision making not suprisingly had several
objectives first it aimed at beinq a forum for exchange and intensive discussion of recent ideas on
theory and practice of mcdm following the now well established tradition of the previous meetings in
the series organized by h thiriez and s zionts in jouy en josas 1975 s zionts in buffalo 1977 g fandel
and t gal in hagen konigswinter 1979 and j morse in newark 1980 second closer contacts nere
desired between participants in these meetings and other active groups in the field prominent among
which is the european working group on multiple criteria decision aid third participation of senior or
junior researchers who had recently developped important new methodoloQies such as the analytical
hierarchy process was actively sought for fourth a synthesis of the rapidly expanding field of mcdm
was to be made through selective surveys by leading researchers in the various areas it comprises
fifth cross fertilization and multidisciplinary research was to be encouraged through presentations on
the connections between mcdm and mathematics economics game theory computer science and
other subjects sixth much emphasis was to be given to real world applications of mcdm particularly
large scale ones and or pioneering work in new fields the present volume reflects the general

agreement observed among participants that these goals were largely attained
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