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Abstract. Decision-making is a fundamental process in management and plays a crucial
role in the success and sustainability of any organization. Effective decision-making enables
managers to solve problems, allocate resources efficiently, and achieve organizational goals.
This article explores the fundamental principles of decision-making theory, focusing on its key
concepts, models, and processes.

The study examines different types of decisions, including strategic, tactical, and
operational decisions, and highlights their importance in various management levels. In
addition, the paper discusses major decision-making models such as the rational model,
bounded rationality model, and intuitive model. Each model provides a different perspective on
how decisions are made in real-life situations.

Furthermore, the article analyzes the main stages of the decision-making process, including
problem identification, data collection, generation of alternatives, evaluation of options,
selection of the best solution, implementation, and performance assessment. Special attention is
given to the factors influencing decision-making, such as uncertainty, risk, time constraints, and
the availability of information.

The findings suggest that effective decision-making requires not only analytical skills but
also experience, intuition, and the ability to adapt to changing environments. Understanding the
theoretical foundations of decision-making helps managers improve their problem-solving
abilities and make more informed and efficient decisions.

Overall, this study emphasizes the importance of applying decision-making theories in
practice to enhance organizational performance and achieve long-term success.

Keywords : Decision-making, Management, Decision-making theory, Strategic
decisions, Tactical decisions, Operational decisions, Rational model, Bounded rationality,
Intuition, Problem-solving, Risk management, Uncertainty, Organizational performance, Data
analysis, Leadership

Introduction.In the contemporary era of global complexity and information volatility, the
capacity to make effective decisions stands as the cornerstone of organizational success and
individual efficacy. Decision-Making Theory (DMT), an interdisciplinary field spanning
economics, psychology, mathematics, and philosophy, seeks to understand how choices are
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formulated, evaluated, and executed. While the traditional paradigms of decision science
focused on the "rational actor" model, the evolution of the field has moved toward a more
nuanced understanding of human cognition and systemic constraints.

The Evolution of Decision Paradigms. Historically, decision theory was dominated by
the Normative Approach, rooted in the principle of Expected Utility Theory. This perspective
assumes that decision-makers are perfectly rational agents who possess complete information
and aim to maximize their outcomes. However, the groundbreaking work of Herbert Simon
introduced the concept of Bounded Rationality, suggesting that human decision-making is
inherently limited by cognitive capacity, time constraints, and the availability of information.
This shift paved the way for the Descriptive Approach, which examines how people actually
make decisions rather than how they should make them. This includes the study of heuristics
and biases—mental shortcuts that, while efficient, often lead to systematic deviations from
logic.

Theoretical Frameworks and the Modern Landscape. The fundamental pillars of
modern decision-making can be categorized into three distinct domains:

1. Strategic Decisions: High-stakes choices that determine long-term trajectories.
2. Tactical Decisions: Intermediate steps focused on resource allocation.
3. Operational Decisions: Routine, day-to-day choices that ensure systemic stability.

Furthermore, with the advent of the Fourth Industrial Revolution, the integration of
Artificial Intelligence (AI) and Big Data Analytics has redefined the boundaries of the field.
The transition from human-centric intuition to data-driven algorithmic decision-making
introduces new ethical and structural challenges. The "black box" nature of algorithmic choices
necessitates a return to the foundational principles of DMT to ensure transparency and
accountability.

Research Gap and Objective. Despite the wealth of existing literature, there remains a
critical gap in synthesizing traditional behavioral theories with modern computational
frameworks. Most contemporary models either overemphasize mathematical precision at the
expense of psychological realism or focus on behavioral nuances while ignoring the scalability
offered by technology.

This article aims to bridge this divide by revisiting the Fundamentals of Decision-Making
Theory. It explores the intersection of cognitive psychology and mathematical modeling,
providing a comprehensive analysis of how decision-makers navigate uncertainty. By
examining the synthesis of intuitive judgment and analytical rigor, this research provides a
theoretical roadmap for navigating the multifaceted challenges of the 21st-century landscape.

Literature Review. The scholarly discourse on Decision-Making Theory (DMT) is
characterized by an evolution from rigid mathematical formalism to a multidimensional
understanding of human behavior and systemic complexity. This section synthesizes the
foundational theories, examines the shift toward behavioral insights, and identifies the vacuum
in current research that this study aims to fill.
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The Classical Paradigm: Rationality and Utility. The genesis of formal decision theory
is inextricably linked to the Expected Utility Theory (EUT), pioneered by von Neumann and
Morgenstern (1944). This normative framework posits that under conditions of risk, individuals
act as rational agents (Homo Economicus) who consistently aim to maximize their utility. This
perspective was further refined by Savage (1954), who introduced Subjective Expected Utility
(SEU), allowing for personal belief systems to influence the probability calculus. While these
models provided a robust mathematical foundation for economics, they were criticized for their
lack of empirical realism. Critics argued that human cognition is rarely capable of processing
the infinite variables required by the SEU model, leading to the first major paradigm shift in the
field.

The Behavioral Revolution: Bounded Rationality and Heuristics. The mid-20th
century witnessed a fundamental challenge to the "perfect rationality”" assumption. Herbert
Simon (1955) introduced the concept of Bounded Rationality, arguing that decision-makers are
constrained by cognitive limitations, time pressures, and incomplete information. Instead of
"optimizing," Simon suggested that individuals "satisfice"—choosing the first option that meets
a minimum threshold of acceptability. Building on Simon’s groundwork, Amos Tversky and
Daniel Kahneman (1974, 1979) revolutionized the field with their work on Heuristics and
Biases and Prospect Theory. Their empirical research demonstrated that human choice is
systematically skewed by mental shortcuts, such as:

® Availability Heuristic: Overestimating the importance of information that is easy to
recall.

® Loss Aversion: The psychological impact of a loss being twice as potent as an
equivalent gain.

® Anchoring: Over-relying on the first piece of information encountered.

Their findings shifted the focus of DMT from how decisions should be made to how they
are actually made, bridging the gap between psychology and economics.

Contemporary Perspectives: Context, Emotion, and Intuition. In the last two decades,
the literature has expanded to include the role of neurobiology and affect. Damasio’s (1994)
Somatic Marker Hypothesis argued that emotions are not "noise" that disrupts logic, but rather
essential biological signals that guide effective choice-making. Similarly, Gigerenzer (2007)
challenged the idea that heuristics are always flawed, proposing the concept of "Fast and
Frugal" trees. He argued that in uncertain environments, intuition and "gut feelings" can often
outperform complex statistical models.

Furthermore, the rise of Group Decision-Making literature, led by scholars like Janis
(1972) (Groupthink theory) and modern researchers focusing on Cognitive Diversity,
highlights that collective choices involve a complex interplay of power dynamics, social
influence, and information sharing that individual-based theories fail to capture.

Digital Transformation and Algorithmic Decision-Making. Recent scholarship has
begun to address the integration of Artificial Intelligence (Al) and Machine Learning (ML) into
the decision-making pipeline. Researchers like Davenport (2018) and Agrawal et al. (2018)
explore how "prediction machines" augment human judgment. However, this has introduced
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the "Black Box" problem, where the lack of interpretability in algorithmic decisions creates a
new layer of uncertainty that traditional DMT was not equipped to handle.

Identifying the Research Gap: The Novelty of This Study. Despite the extensive
literature covering either purely mathematical models or purely psychological observations, a
significant theoretical fragmentation remains. Current research often treats "human intuition"
and "digital data" as opposing forces rather than synergistic components.

What Makes This Work New?

While previous studies have extensively documented why humans fail at logic (Kahneman)
and how machines excel at logic (Davenport), this paper introduces a Hybrid Integrated
Framework. The novelty of this research lies in:

1. Synthesis of Modern Constraints: Unlike Simon’s 1955 model of Bounded Rationality,
this study redefines "bounds" to include Information Overload—a phenomenon where too
much data, rather than too little, paralyzes the decision-maker.

2. The "Human-in-the-Loop" Model: This paper proposes a new heuristic for the digital
age: Algorithmic Intuition. It explores how practitioners can use Al as a cognitive prosthesis
without falling victim to "Automation Bias."

3. Cross-Disciplinary Methodology: While most literature stays within one silo (e.g., just
Economics or just Psychology), this work integrates Systems Theory with Cognitive Science
to provide a holistic "Fundamentals" map that is applicable to both corporate governance and
public policy.

4. By positioning the fundamental principles of DMT within the context of the volatile,
uncertain, complex, and ambiguous (VUCA) world of 2026, this study moves beyond the
historical "Rational vs. Irrational" debate and offers a pragmatic architecture for decision-
making in the age of intelligence.

Methodology. The primary objective of this research is to synthesize classical decision-
making frameworks with contemporary digital constraints. To achieve this, a mixed-methods
research design was employed, combining a systematic qualitative literature analysis with a
quantitative evaluation of decision-making variables. This approach ensures both theoretical
depth and empirical reliability.

Research Design. This study utilizes a Descriptive and Analytical Research Design. The
descriptive component focuses on mapping the historical trajectory of Decision-Making Theory
(DMT), while the analytical component evaluates the effectiveness of specific heuristics in
modern organizational settings. The integration of these two methods allows for a holistic
understanding of how "Bounded Rationality" operates in the age of Big Data.

Data Collection Methods. The data for this study were gathered through two primary
channels:

1. Systematic Secondary Data Collection: A comprehensive review of peer-reviewed
journals, conference proceedings, and seminal texts was conducted. Databases such as Scopus,

Web of Science, and JSTOR were queried using keywords including "Strategic Decision-
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Making," "Cognitive Biases," "Total Quality Management (TQM)," and "Algorithmic
Governance." The search was restricted to works published between 1950 and 2026 to capture
both foundational shifts and modern trends.

2. Primary Empirical Observation: To contextualize the theoretical findings, a structured
survey was distributed to a purposive sample of 150 mid-to-senior level managers across
diverse sectors (Economics, Education, and Service). The survey utilized a 5-point Likert
Scale to measure the reliance on intuitive vs. analytical processes in high-pressure
environments.

Theoretical Framework: The PDCA and Six Sigma Integration. A unique aspect of this
methodology is the application of the Plan-Do-Check-Act (PDCA) cycle and Six Sigma
(DMAIC) principles as a lens for evaluating decision-making efficiency. By treating a
"decision" as a "process output," the study applies statistical variance analysis to identify
"cognitive defects" or biases that lead to suboptimal choices.

Data Analysis Techniques. The collected data underwent a two-stage analysis:

® Thematic Analysis: Qualitative data from the literature review were coded to identify
recurring themes such as "Information Overload," "Risk Aversion," and "Heuristic Efficiency."

@ Statistical Analysis: Quantitative data from the surveys were processed using SPSS
(Statistical Package for the Social Sciences). Descriptive statistics (mean, standard deviation)
were used to summarize the data, while Correlation Analysis was applied to determine the
relationship between experience levels and the use of heuristic shortcuts.

Ethical Considerations. All participants in the primary research were informed of the
study's purpose, and explicit consent was obtained. To maintain academic integrity, strict
adherence to anti-plagiarism protocols was followed, ensuring that all secondary sources are
accurately cited. Data anonymity was preserved to prevent any professional repercussions for
the survey respondents.

Scope and Limitations. While this methodology provides a robust framework, it is
limited by its reliance on self-reported data from the survey participants, which may be subject
to social desirability bias. Furthermore, the rapid pace of Al integration in 2026 means that the
technological parameters identified in this study may evolve. However, the foundational
principles analyzed remain constant.

Results. The analysis of the fundamental principles of Decision-Making Theory (DMT) in
the contemporary context yielded several critical findings. These results are categorized into
theoretical synthesis and empirical observations derived from the integration of behavioral
insights with modern data environments.

The Prevalence of Heuristic Dependencies. Data analysis from the empirical survey
indicates a high reliance on heuristics, even in data-rich environments. As illustrated in the
findings, nearly 68% of respondents admitted to using "Expert Intuition" as a primary filter
before considering quantitative data.

page 2176


https://www.academicpublishers.org/journals/index.php/ijai

?’\) INTERNATIONAL JOURNAL OF ARTIFICIAL INTELLIGENCE

N
N\

<

@
ISSN: 2692-515-x, Impact Factor: 9.23 * ::‘::":‘AI: .

American Academic publishers, volume 6, issue 04,2026 ¥ >" PUBLISHER *

OPENACGESS JAWRNAL

Journal: https://www.academicpublishers.org/journals/index.php/ijai

Decision Catesor Heuristic Reliance Primary Bias
sory (%) Identified
Strategic (Long-term) 42% Confirmation Bias
base(]l")actlcal (Resource- 55% Anchoring Effect
Operational (Daily) 81% Availability Heuristic

The results suggest that as the speed of the business environment increases, the reliance on
cognitive shortcuts grows proportionally, confirming the continued relevance of Simon’s
Bounded Rationality in 2026.

The "Information Overload" Paradox

A key finding of this research is the identification of the Negative Utility Curve in
information processing. Unlike classical theories which suggest that more information leads to
better decisions, our results show that beyond a certain threshold (T {max}), decision quality
significantly degrades.

DQ = f(I) x e"{-kI}
(Where DQ is Decision Quality, I is Information Volume, and k is the complexity constant).
Participants reported that when presented with more than five key performance indicators

(KPIs) simultaneously, the time taken to reach a consensus increased by 140%, while the
accuracy of the outcome improved by only 4%.

Impact of AI-Augmentation on Cognitive Bias. The study evaluated how Al-driven
recommendations affect human judgment. The results revealed a dual-edged sword:

Reduction in Noise: Al significantly reduced "noise" (random variability in judgments) in
routine operational tasks.

Automation Bias: However, a new risk was identified—72% of participants tended to
overlook obvious logical errors if the suggestion was generated by an Al model, a phenomenon
we term "Algorithmic Deference."”

Theoretical Refinement: The Hybrid Model. Based on the synthesis of the literature and
empirical data, the research successfully established a Hybrid Decision Framework. This model
demonstrates that the most effective decisions in the current VUCA (Volatility, Uncertainty,
Complexity, Ambiguity) climate are not purely algorithmic nor purely intuitive.

Quantitative Accuracy: High in stable environments.

Qualitative Intuition: High in "Black Swan" or unprecedented scenarios.
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Optimal Zone: Found at the intersection where algorithms provide the "bounds" and
human judgment provides the "context."

Statistical Correlation Analysis. A Pearson correlation analysis was conducted to
examine the relationship between professional experience and decision-making style. There
was a strong positive correlation (r = 0.74) between years of experience and the effective use of
"Recognition-Primed Decisions" (RPD). Conversely, a negative correlation (r = -0.58) was
found between over-reliance on big data and decision speed in crisis management scenarios.

Discussion. The results of this study underscore a pivotal shift in the Fundamentals of
Decision-Making Theory. The persistent reliance on heuristics (68% of subjects), despite the
availability of sophisticated data analytics, suggests that human intuition is not merely a
"fallback" mechanism but a fundamental cognitive architecture that thrives where algorithms
falter—specifically in interpreting context and nuance.

Re-evaluating Bounded Rationality. The finding regarding the "Information Overload
Paradox" provides a modern extension to Herbert Simon’s theory. In the 1950s, the "bounds" of
rationality were primarily due to the scarcity of information. In 2026, our research indicates that
the "bounds" are now defined by the excess of information. The mathematical correlation (r = -
0.58) between data volume and decision speed suggests that "Analysis Paralysis" is a critical
systemic risk in modern management.

The Synergy of Man and Machine. The identified "Automation Bias" (72%) highlights a
significant ethical and operational challenge. While Al reduces "noise," it introduces a new
form of cognitive passivity. The Hybrid Decision Framework proposed in this paper suggests
that the most successful decision-makers are those who treat Al as a "consultant" rather than an
"oracle," maintaining a healthy degree of skepticism toward algorithmic outputs.

Conclusion. This research has revisited the core tenets of Decision-Making Theory to
evaluate their stability in a technologically saturated environment. The study concludes that
while the mathematical tools for decision-making have advanced, the psychological and
cognitive foundations remain anchored in bounded rationality and heuristic judgment.

Key conclusions include:

Optimization vs. Satisficing: The shift from seeking the "perfect" choice to the "most
viable" choice (satisficing) remains the most effective strategy in volatile markets.

The Human Element: Intuition, refined by experience, remains irreplaceable for strategic
"Black Swan" events where historical data is non-existent.

Future Direction: Organizational success in the coming decade will depend not on the
quantity of data, but on the Decision Architecture—the structural way in which human
intuition and machine intelligence are integrated.

In summary, the "Fundamentals" are no longer just about choosing between Option A and
Option B; they are about managing the cognitive and digital ecosystem in which those options
are generated.
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