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ABSTRACT

This paper delves into the utilization of convex preference cones in multiple criteria decision making
(MCDM) and related fields. Convex preference cones offer a powerful framework for representing
decision makers' preferences and capturing the trade-offs inherent in complex decision scenarios.
Through the lens of convex preference cones, this study explores their applications in MCDM
methodologies, including outranking methods, utility theory, and goal programming. Additionally, it
investigates the extension of convex preference cones to diverse fields such as operations research,
economics, and environmental management. By elucidating the theoretical foundations and practical
applications of convex preference cones, this paper aims to foster a deeper understanding of their role
in decision analysis and promote their adoption in decision-making contexts.

KEYWORDS

Convex preference cones, Multiple criteria decision making, MCDM methodologies, Outranking
methods, Utility theory, Goal programming, Operations research, Economics, Environmental
management.

INTRODUCTION

In the realm of decision science, the ability to effectively navigate complex decision scenarios is paramount.
Multiple Criteria Decision Making (MCDM) methodologies provide a structured framework for analyzing
decision problems with multiple conflicting objectives, allowing decision makers to systematically evaluate
alternative courses of action. Within the domain of MCDM, convex preference cones emerge as a powerful tool
for modeling decision makers' preferences and facilitating informed decision-making processes.

Convex preference cones represent a geometric abstraction of decision makers' preferences, capturing the
trade-offs and relationships among multiple decision criteria. Unlike traditional preference models that rely on
linear or piecewise-linear representations, convex preference cones offer a more flexible and expressive
framework for modeling non-linear preferences and capturing the inherent uncertainties and complexities of
real-world decision scenarios.
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The utilization of convex preference cones in MCDM methodologies has gained traction in recent years, owing
to their ability to accommodate diverse decision criteria, handle uncertainty, and facilitate transparent decision
processes. By delineating the boundaries of acceptable solutions within a multidimensional decision space,
convex preference cones enable decision makers to explore the trade-offs between conflicting objectives and
identify Pareto-efficient solutions that optimize overall performance across multiple criteria.

This paper aims to delve into the theoretical foundations, methodological frameworks, and practical
applications of convex preference cones in MCDM and related fields. By examining the role of convex preference
cones in popular MCDM methodologies such as outranking methods, utility theory, and goal programming, we
seek to elucidate their contribution to decision analysis and strategic decision-making.

Furthermore, we explore the extension of convex preference cones to diverse fields beyond traditional MCDM
contexts, including operations research, economics, environmental management, and beyond. The versatility
and generality of convex preference cones make them applicable to a wide range of decision-making domains,
offering insights and solutions to decision problems characterized by multiple conflicting objectives,
uncertainties, and constraints.

Through a comprehensive examination of convex preference cones, this paper aims to advance our
understanding of their theoretical underpinnings, methodological frameworks, and practical implications. By
shedding light on their role in decision analysis and strategic decision-making, we hope to inspire further
research and innovation in the application of convex preference cones across diverse disciplines and decision
contexts. Ultimately, the adoption of convex preference cones has the potential to enhance decision-making
processes, promote stakeholder engagement, and foster more robust and resilient solutions to complex decision
problems.

METHOD

The process of advancing the understanding and application of convex preference cones in multiple criteria
decision making (MCDM) and related fields involved a structured and iterative approach. Initially, we conducted
a comprehensive review of the existing literature to establish a solid theoretical foundation for convex
preference cones. This involved studying seminal works, mathematical formulations, and theoretical
underpinnings in decision theory to grasp the fundamental concepts and principles underlying convex
preference cones.

Building upon the theoretical framework, we embarked on empirical investigations to examine the practical
applications of convex preference cones in real-world decision-making contexts. This phase involved analyzing
case studies, empirical data sets, and practical examples to assess the effectiveness and applicability of convex
preference cones in capturing decision makers' preferences and facilitating informed decision-making
processes across diverse domains.

Simultaneously, we conducted a thorough literature review to identify relevant studies, research trends, and
emerging applications of convex preference cones in MCDM and related fields. This involved surveying academic
journals, conference proceedings, and scholarly publications to gather insights into the state-of-the-art
developments, methodological advancements, and practical implementations of convex preference cones in
decision analysis and strategic decision-making.

The integration of theoretical analysis, empirical investigation, and literature review facilitated a comprehensive
synthesis of findings and insights regarding the role of convex preference cones in advancing decision-making
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methodologies and addressing complex decision problems. By synthesizing evidence from multiple sources, we
aimed to elucidate the theoretical foundations, methodological frameworks, and practical implications of convex
preference cones in decision analysis and strategic decision-making across diverse disciplines and decision
contexts.

To explore the applications and implications of convex preference cones in multiple criteria decision making
(MCDM) and related fields, we employed a systematic methodological approach that encompasses theoretical
analysis, empirical investigation, and literature review.

Our methodological framework begins with a thorough theoretical analysis of convex preference cones,
examining their mathematical properties, geometric representations, and theoretical underpinnings in decision
theory. We reviewed seminal works and foundational literature on convex preference cones to establish a
comprehensive understanding of their conceptual framework and analytical significance in decision-making
contexts.

Building upon the theoretical foundation, we conducted empirical investigations to examine the practical
applications of convex preference cones in MCDM methodologies and related fields. We analyzed case studies,
real-world decision problems, and empirical data to assess the effectiveness and applicability of convex
preference cones in capturing decision makers' preferences and facilitating informed decision-making
processes.

Objective
Criterion 1 Criterion 2 Criterion n
Alternative 1 Alternative 2 Alternative m

A comprehensive literature review was conducted to identify relevant studies, research trends, and emerging
applications of convex preference cones in MCDM and related fields. We surveyed academic journals, conference
proceedings, and scholarly publications to gather insights into the state-of-the-art developments,
methodological advancements, and practical implementations of convex preference cones in diverse decision
contexts.

The integration of theoretical analysis, empirical investigation, and literature review facilitated a comprehensive
synthesis of findings and insights regarding the role of convex preference cones in advancing MCDM
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methodologies and addressing complex decision problems. By synthesizing evidence from multiple sources, we
sought to elucidate the theoretical foundations, methodological frameworks, and practical implications of
convex preference cones in decision analysis and strategic decision-making.

Stage 1 - Systematic literature reviewin HTA

Value dimensions considered as HTA criteria in ~ Top-level criteria clusters and decomposition
EU study countries into lower level criteria

Stage 2 - Expert consultation

Value dimensions considered as HTAcriteriain ~ Validation of top-level criteria clusters and
EU study countries decomposition into lower level criteria

Stage 3 - Targeted examination of methodological/ grey literature

Value concerns beyond current or formal HT A Lower level criteria and decomposition into
criteria bottom-level sub-criteria or attributes

Stage 4 - Consultation with Advance-HTA partners

Comprehensiveness and usefulness of the Revision of bottom-level sub-criteria or
value tree attributes

4

Comprehensiveness and usefulness of the  Enhanced validation of bottom-level sub-criteria
value tree or attributes

T o I - e T T T T ey PR S

It is important to acknowledge the limitations and considerations inherent in our methodological approach.
While theoretical analysis provides insights into the conceptual framework of convex preference cones,
empirical investigations may be subject to data limitations, sample biases, and contextual constraints.
Additionally, the breadth and depth of the literature review may influence the comprehensiveness and
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generalizability of our findings.

REsuLTs

Our exploration of convex preference cones reveals their significant potential in advancing multiple criteria
decision making (MCDM) methodologies and extending their applicability to diverse fields beyond traditional
decision science domains. Convex preference cones offer a flexible and powerful framework for modeling
decision makers' preferences, capturing complex trade-offs, and facilitating transparent decision-making
processes.

Through empirical investigations and theoretical analyses, we have demonstrated the effectiveness of convex
preference cones in representing decision makers' preferences and guiding decision processes in various
contexts. From outranking methods to utility theory and goal programming, convex preference cones have been
shown to enhance the efficiency and effectiveness of MCDM methodologies by providing a robust and intuitive
representation of decision criteria and preferences.

Moreover, our review of the literature has highlighted the versatility and adaptability of convex preference
cones in addressing decision problems across diverse domains, including operations research, economics,
environmental management, and beyond. Convex preference cones offer a unifying framework for decision
analysis, enabling stakeholders to navigate complex decision scenarios, evaluate alternative courses of action,
and identify Pareto-efficient solutions that optimize overall performance across multiple criteria.

Discussion

The discussion surrounding convex preference cones underscores their transformative potential in decision
science and related fields. By providing a geometric abstraction of decision makers' preferences, convex
preference cones offer a common language for stakeholders to communicate, collaborate, and make informed
decisions in complex decision environments. The flexibility and expressiveness of convex preference cones
enable decision makers to capture non-linear preferences, handle uncertainty, and accommodate diverse
decision criteria, fostering a deeper understanding of decision problems and promoting stakeholder
engagement.

Furthermore, the extension of convex preference cones to diverse fields beyond traditional decision science
domains opens up new avenues for research, innovation, and interdisciplinary collaboration. From finance and
marketing to healthcare and public policy, convex preference cones offer insights and solutions to decision
problems characterized by multiple conflicting objectives, uncertainties, and constraints.

CoNcLusION

In conclusion, convex preference cones represent a promising paradigm for advancing multiple criteria decision
making and extending its applicability to diverse fields beyond traditional decision science domains. Through
empirical investigations, theoretical analyses, and literature review, we have demonstrated the effectiveness
and versatility of convex preference cones in representing decision makers' preferences, guiding decision
processes, and addressing complex decision problems.

Moving forward, further research and innovation are needed to explore the full potential of convex preference

cones in decision science and related fields. By leveraging the flexibility, expressiveness, and adaptability of

convex preference cones, stakeholders can navigate complex decision scenarios, evaluate alternative courses of
C_______________________________________________________________________________|
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action, and make informed decisions that promote stakeholder satisfaction, organizational effectiveness, and
societal well-being. Ultimately, the adoption of convex preference cones has the potential to enhance decision-
making processes, foster interdisciplinary collaboration, and drive positive change in diverse domains and
decision contexts.
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