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The Role of Bernoulli’s Formula in Economics 
 

Abstract 

 

The Bernoulli’s formula  is used in economics and finance to manage risk, develop investment 

strategies, and improve decision-making processes. Within the framework of the expected benefit 

theory, investors seek to maximize not only income, but also utility. 

In the financial sector, banks and investors use the Bernoulli’s formula in risk assessment, 

insurance, and portfolio management. In the transport and infrastructure sectors, it is applied to 

increase efficiency. 

This principle plays a key role in game theory and in formulating optimal strategies in 

competitive markets. In general, the Bernoulli’s formula helps to make rational economic decisions 

and effectively manage risks. 
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Bernulli düsturunun iqtisadiyyatda rolu 
 

Xülasə 

 

Bernoulli düsturu iqtisadiyyat və maliyyədə riskin idarə olunması, investisiya strategiyalarının 

qurulması və qərarvermə proseslərinin təkmilləşdirilməsində istifadə olunur. Gözlənilən fayda 

nəzəriyyəsi çərçivəsində investorlar yalnız gəliri deyil, eyni zamanda faydanı maksimallaşdırmağa 

çalışırlar. 

Maliyyə sektorunda banklar və investorlar risk dəyərləndirməsində, sığorta və portfel 

idarəetməsində Bernoulli prinsipindən yararlanırlar. Nəqliyyat və infrastruktur sahələrində isə 

səmərəliliyi artırmaq üçün tətbiq edilir. 

Oyun nəzəriyyəsində və rəqabətli bazarlarda optimal strategiyaların formalaşdırılmasında bu 

düstur əsas rol oynayır. Ümumilikdə, Bernoulli düsturu iqtisadi qərarların rasional qəbul edilməsinə 

və risklərin effektiv idarə olunmasına kömək edir. 

Açar sözlər: Bernoulli düsturu, riskin idarə edilməsi, gözlənilən fayda nəzəriyyəsi, qərarvermə 

prosesi, investisiya strategiyaları, maliyyə bazarları, oyun nəzəriyyəsi, makroiqtisadiyyat 

 

Introduction 

 

Decision-making processes in the fields of economics and finance are often carried out under 

conditions of uncertainty. Various mathematical models are used to assess and manage these 

uncertainties. One such model is the Bernoulli formula. Although the Bernoulli principle is used to 

explain the flow of liquids and gases in the fields of physics and engineering, it is also widely 

applied in economics and finance. This formula helps in the formation of economic decisions, risk 

management and determination of optimal investment strategies (Bernoulli, 1738). 
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Research 

This article will examine in detail the use of the Bernoulli formula in economics, its impact on 

decision-making theory and practical applications (Gibbons, 1992). 

Economic Basis of Bernoulli's Formula 

Bernoulli's principle is commonly applied in fluid mechanics and describes the energy of liquids 

or gases. The formula is expressed as (Von Neumann, & Morgenstern, 1944): 

 

𝑃 +
1

2
𝜌𝑣2 + 𝜌𝑔ℎ = 𝑐𝑜𝑛𝑠𝑡 

Here: 

• 𝑃 - pressure, 

• 𝜌- density, 

• 𝑣- speed, 

• 𝑔- gravity, 

• ℎ- is the height. 

This formula is applied in various forms in economics and finance. In particular, in the field of 

risk and expected return theory, the Bernoulli principle plays a key role in decision-making models. 

Bernoulli's Principle and Expected Utility Theory 

Bernoulli’s Principle, widely known for its applications in fluid dynamics, also has significant 

implications in economics through Expected Utility Theory (EUT). Proposed by Daniel Bernoulli in 

the 18th century, this theory explains how individuals make decisions under uncertainty, 

particularly when faced with risk (Savage, 1954). 

Expected Utility Theory: The Foundation of Decision-Making 

Traditional economic models assumed that individuals made decisions to maximize expected 

monetary value. However, Bernoulli argued that people instead maximize their expected utility, not 

just their financial gains. His key insights include (Arrow, 1971): 

• Diminishing Marginal Utility of Wealth: The additional satisfaction (utility) gained from 

extra wealth decreases as a person becomes wealthier. 

• Risk Aversion: Since people prefer a certain outcome over a gamble with the same expected 

value, they exhibit risk-averse behavior. 

• Subjective Decision-Making: Different individuals value the same monetary gains 

differently, influencing their choices in uncertain situations. 

Applications of Expected Utility Theory 

1. Investment Decisions 

Investors weigh potential returns against associated risks rather than just choosing the highest 

expected return (Fudenberg, & Tirole, 1991). 

Portfolio diversification follows from EUT, as individuals prefer to spread risk across different 

assets (Osborne, & Rubinstein, 1994). 

2. Insurance Markets 

People buy insurance despite the expected monetary loss because the certainty of avoiding 

catastrophic loss provides higher utility than taking the risk. 

3. Gambling and Behavioral Economics 

Risk-averse individuals reject fair gambles, while risk-seeking individuals (like lottery players) 

accept them due to differences in their utility perception. 

4. Game Theory and Strategic Decisions 

Firms and individuals assess risks and rewards in competitive settings using EUT to predict 

rational behaviors in markets, auctions, and negotiations (Mas-Colell, Whinston, & Green, 1995). 

Financial and Economic Applications of Bernoulli's Formula 

1. Risk and Decision Making 

Economic agents must take future uncertainties into account when making decisions. Bernoulli 

theory provides fundamental insights in this area. For example (Camerer, 2003): 

• If an investor invests in a high-risk fund, it will depend on his subjective risk attitude. 
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• Banks can use the Bernoulli formula to assess credit risk. 

2. The Impact of Aerodynamics on the Economy 

Bernoulli's principle plays an important role in the transportation and aviation industries. Fast 

and efficient air transport drives economic development, reduces logistics costs, and speeds up trade 

relations (Myerson, 1997). 

3. Macroeconomics and Infrastructure Investments 

Applications of Bernoulli's principle to energy and flow theory also play an important role in the 

infrastructure sector of the economy. Water pipelines, hydropower, aerodynamics, and 

transportation systems are optimized based on this principle, which increases economic efficiency 

(Rothschild, & Stiglitz, 1976). 

Bernoulli's Principle and Game Theory 

Bernoulli’s Principle is primarily known for its applications in fluid dynamics, but its influence 

extends beyond physics into economics and decision sciences. One of its most significant 

contributions is in the realm of Game Theory, particularly in understanding how individuals make 

decisions under uncertainty. This connection is largely due to Daniel Bernoulli’s Expected Utility 

Theory, which laid the foundation for modern economic and strategic decision-making models 

(Varian, 2010). 

Bernoulli’s Principle in Decision-Making and Risk Analysis 

Bernoulli’s Principle, initially formulated in the field of fluid dynamics, has profound 

implications in decision-making and risk analysis, particularly through Expected Utility Theory 

(EUT). Daniel Bernoulli’s insights help explain how individuals and organizations assess risk and 

make rational choices under uncertainty (Kahneman, & Tversky, 1979). 

Decision-Making Under Uncertainty 

In economic and financial contexts, decision-making often involves evaluating uncertain 

outcomes. Classical decision theory assumes individuals maximize expected monetary value, but 

Bernoulli demonstrated that people maximize expected utility instead (McAfee, & McMillan, 

1987). 

• Risk Aversion: Most individuals prefer a guaranteed outcome over a risky alternative with 

the same expected value. 

• Diminishing Marginal Utility: The additional satisfaction from gaining more wealth 

decreases as wealth increases. 

• Subjective Valuation: People assign different utilities to monetary gains and losses, 

influencing their risk preferences. 

Applications in Risk Analysis 

1. Investment Strategies and Financial Markets 

• Investors use risk-adjusted returns rather than absolute profits to guide portfolio allocation. 

• Portfolio diversification is based on Bernoulli’s principle—spreading risk across multiple 

assets enhances overall expected utility. 

• The Sharpe ratio and other risk-return measures derive from this concept. 

2. Insurance and Risk Management 

• Why people buy insurance: Even if the expected monetary loss from insurance premiums is 

negative, the security of avoiding catastrophic loss provides higher utility than taking the risk. 

• Companies use expected utility models to price insurance policies based on potential losses 

and customer risk aversion. 

3. Corporate Decision-Making 

• Firms assess risks in market expansion, product launches, and mergers using expected utility 

rather than just expected profits. 

• Game Theory and Strategic Planning: Companies model competitors’ actions and market 

uncertainties through Bernoulli-inspired decision models. 

4. Gambling and Behavioral Economics 

• Bernoulli’s principle explains why many people reject fair bets (risk aversion) but still play 

lotteries (risk-seeking behavior in low-probability, high-reward situations). 
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• Prospect Theory, developed by Kahneman and Tversky, expands on this by showing how 

losses hurt more than equivalent gains satisfy. 

Applications of Bernoulli’s Principle in Game Theory 

1. Risk Assessment in Strategic Games 

• In competitive and cooperative game settings, players evaluate their choices based on 

perceived utility rather than just financial gains. 

• Companies in oligopolistic markets, for example, may choose strategies that minimize losses 

rather than maximize short-term profits, as seen in pricing wars and market entry decisions. 

2. Nash Equilibrium and Expected Utility 

• In mixed-strategy Nash equilibrium, where players must choose probabilistic strategies, 

Bernoulli’s principle helps explain how they assess different potential outcomes based on their 

utility. 

• Consider a business deciding whether to enter a new market. The firm evaluates not just the 

expected profit but the risk-adjusted return, factoring in uncertainty and competition. 

3. Gambling, Betting, and Economic Behavior 

• In gambling and financial markets, Bernoulli’s principle explains why risk-averse individuals 

may decline fair bets—even if the expected monetary value is positive—due to diminishing 

marginal utility. 

• This principle is also applied in insurance markets, where individuals prefer to pay a premium 

to mitigate large potential losses, even when the expected value suggests otherwise. 

4. Auction Theory and Bidding Strategies 

• Bernoulli’s Expected Utility Theory plays a vital role in auction strategies, particularly in 

first-price and second-price auctions. 

• Risk-averse bidders tend to bid higher than the expected value to increase their probability of 

winning, while risk-neutral players bid closer to their actual valuation. 

 

Conclusion 

 

Bernoulli's principle plays an important role in economics and finance. In particular, it is widely 

applied in the fields of expected utility theory, risk management, financial markets, and game 

theory. The principle is used to explain the decision-making processes of investors, to determine the 

pricing strategies of insurance companies, and to help optimize economic systems (Tadelis, 2013). 

The application of Bernoulli's principle in economics is broad and can be further developed for 

future research. The principle remains a powerful tool for making optimal economic decisions 

under uncertainty (Markowitz, 1952). 

Bernoulli's principle provides a foundation for understanding strategic decision-making in game 

theory through the theory of expected utility. By incorporating risk preferences and reducing 

marginal utility, it explains why individuals and firms make choices that deviate from maximizing 

net profit. Applications in competitive markets, financial decision-making, auctions, and 

negotiations demonstrate the broad influence of Bernoulli's ideas in game theory (Pratt, 1964). 
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