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ABOUT THE STUDY 

 

Decision theory is a framework for understanding and analyzing choices 

under uncertainty. It provides a systematic approach to making rational 

decisions, emphasizing the evaluation of alternatives based on 

preferences, beliefs and the consequences of each choice.  

 

Foundations of decision theory 

Normative vs. descriptive decision theory: Normative decision theory 

prescribes how rational agents should make decisions. It relies on 

mathematical models and axioms to determine the optimal choice, 

emphasizing the maximization of utility and the minimization of risk. In 

contrast, descriptive decision theory seeks to explain how individuals 

actually make decisions in practice. It takes into account cognitive biases, 

emotions and practical approaches that influence decision-making, often 

leading to deviations from normative standards. 

 

Utility theory: Decision theory is the concept of utility, which quantifies the 

preferences of an individual. Utility theory posits that individuals make 

decisions to maximize their expected utility, which is calculated as the sum 

of the utilities of outcomes, weighted by their probabilities. The 

foundational work of Daniel Bernoulli introduced the notion of diminishing 

marginal utility, indicating that the utility derived from additional units of a 

good decreases as consumption increases.  

Mathematically, the expected utility 𝐸(𝑈) can be expressed as: 

𝐸(𝑈) = ∑ 𝑝𝑖

𝑛

𝑖=1

· 𝑈(𝑥𝑖) 

 

Decision-making models 

The expected utility model: The expected utility model is a foundation of 

normative decision theory. It asserts that individuals evaluate risky 

alternatives by calculating the expected utility of each option. This model 

is widely used in economics and finance to analyze choices involving 

uncertainty.  

It assumes that individuals are rational agents who will choose the option with the highest expected utility. 
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However, empirical evidence has shown that real-life decision-making often deviates from this model. Factors such 

as framing effects, loss aversion and overconfidence can significantly impact choices, highlighting the limitations of 

the expected utility model. 
 

Multi-Criteria Decision Analysis (MCDA) 

Multi-Criteria Decision Analysis (MCDA) is a framework that evaluates options based on multiple criteria, making it 

particularly useful for complex decisions. MCDA combines qualitative and quantitative data to assess alternatives, 

allowing decision-makers to consider trade-offs between competing objectives. Techniques such as the Analytic 

Hierarchy Process (AHP) and the Weighted Sum Model (WSM) are commonly used in MCDA to structure and prioritize 

decision factors. 
 

Bayesian decision theory 

Bayesian decision theory integrates Bayesian statistics with decision theory, providing a framework for updating 

beliefs and making choices under uncertainty. It emphasizes the importance of prior knowledge and evidence in 

shaping decisions. The key principle of Bayesian decision-making is to update the probability of hypotheses based 

on new information, allowing for more informed choices. 

The Bayesian decision rule can be expressed as: 

𝑃𝑜𝑠𝑡𝑒𝑟𝑖𝑜𝑟 =
𝐿𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 · 𝑃𝑟𝑖𝑜𝑟

𝐸𝑣𝑖𝑑𝑒𝑛𝑐𝑒
 

 

This rule allows decision-makers to revise their beliefs as they gather new data, leading to more adaptive and 

informed choices. 

 

Applications of decision theory 

Business and economics: Decision theory plays an important role in business and economics, guiding firms in 

strategic planning, investment decisions and risk management. By employing models such as expected utility and 

MCDA, companies can evaluate various options and optimize their resource allocation. 

 

Healthcare: In healthcare, decision theory aids medical professionals in evaluating treatment options, considering 

factors such as patient preferences, treatment efficacy and potential side effects. Decision analysis techniques are 

increasingly used in clinical settings to improve patient outcomes and enhance decision-making processes. 

 

Environmental management: Decision theory is also applicable in environmental management, where it helps 

stakeholders weigh the trade-offs between economic development and environmental conservation. Techniques 

such as cost-benefit analysis and MCDA are utilized to assess the sustainability of various projects, guiding 

policymakers in making informed decisions. 

 

Challenges and limitations 

Despite its strengths, decision theory faces several challenges and limitations. One major issue is the difficulty in 

accurately quantifying preferences and utilities, as individuals may struggle to express their true values. Additionally, 

cognitive biases can lead to systematic errors in judgment, undermining the rationality of decision-making. 

 

Moreover, the assumptions underlying normative decision models—such as rationality and completeness of 

preferences—are often violated in practice. As a result, descriptive approaches that account for these deviations are 

gaining prominence in decision theory research. 
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Decision theory provides a comprehensive model for understanding and analyzing choices under uncertainty. By 

integrating mathematical models with psychological insights, it offers valuable tools for making rational decisions 

across various domains. While challenges remain, ongoing research in decision theory continues to enhance our 

understanding of how individuals and organizations make choices, ultimately leading to more informed and effective 

decision-making processes. 

 


